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SUMMARY 

At the start of the research the impact of computers upon 

the world of estimating for civil engineering works had been minimal 

and barely touched the six thousand middle sized companies within the 

construction industry, The challenge of the research was to: 

determine the requirements of a computer aided estimating 

system for civil engineering estimators: 

to design a system to meet those requirements; 

to produce and field test the system: 

to explore the use of estimator's data within other 

functions within the contractor's organization, 

A study and critical appraisal of previous research ant.! the 

six types of existing estimating systems was made to determine why 

computers have failed to make an impact upon this area of the 

construction industry, The estimating and tendering process was 

examined by interviewing eight estimators from three different civil 

engineering companies a minimum of four times over a period of one 

year. Eleven existing methods of task analysis were examined, were 

found satisfactory for the analysis of the estimator's tasks for the 

purpose of the research, A hybrid method of analysis was developed 

which was used to analyse the estimator's tasks for the purpose of 

producing a Specification for a computer aided estimating system, 

The system was produced by an iterative method of design, 

development, testing and re-design until an acceptable solution was 

reached, 

.• 



The system was tested by: 

installing a minicomputer within the estimating department 

of a civil engineering contractor's organization and 

inviting six estimators to test and comment on the system; 

demonstrating the system to individuals and groups of 

practising estimators from forty construction companies 

where comments on all asspects were noted, 

As a result of the research a computer aided estimating system 

that was acceptable to civil engineering estimators was produced, To 

date eight such systems have been installed within contractor's offices 

and this fact gives some indication of the success in meeting this 

main obJective, The other outcome of this work is: 

the determination of the implementation and user support 

requirements for the introduction of computer aided estimating 

systems into contractor's organizations; 

the production of user support facilities for the system 

including a comprehensive user manual and training programmes 

for the system, 

In addition the work has created a platform for the construction 

of a completed linked suite of construction management programmes 

unavailable before because of the paucity of existing computer aided 

estimating systems, 
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1 

1.0 INTRODUCTION 

1.1 BACKGROUND 

Computers have the ability to store large volumes of data that 

may be processed quickly and accurately. Howeve~, by 1979 at the start 

of the research work, the use of computers had made little impact upon 

estimating for c1vil engineering prOJects. The number of commercially 

available packages designed specifically for estimating was small and 

each of these had few, if any, 
( 1) 

users. The use of computer aided 

estimating methods was limited to larger construction companies who had 

developed their own systems. While estimators gave several good reasons 

for the limited use of computers in estimating, computer facilities 

existed that could overcome these problems and so it was suggested that 

the real reason that computers had not been widely used for estimating 

was that none of the systems available reflected both the manner in 

which the estimator worked and were commercially viable. Therefore the 

challenge of this research was to determine the requirements of a 

computer aided system for civil engineering estimates, to design a system 

to meet these requirements that would be acceptable to practising estimators 

and viable to the construction company, to produce and field test such a 

system and to explore the use of estimators data by other functions 
• 

within the contractor's organization. 

1.2 THE cASE FOR USING COMPUTERS IN ESTIMATING 

The case for using computers within the estimating process 

exists on the grounds that man and the computer have complementary 

information processing techniques. Computers have the ability to store 

and process large volumes of data accurately at great speeds. 
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Estimators are capable of resolving ambiguity, recognising novelty and 

working creatively. When combined, the potential exists for performing 

estimating in a more efficient manner. Procedures which consistently 

provide accurate cost estimates require extensive data manipulations.(
2

) 

Computers can perform these manipulations but still allow the estimator 

control of the data used. An essential to commercial success in 

construction is more accurate estimating. ( 3) Computers can eliminate 

calculation and transcription errors. The corporate memory a computer 

based system can provide can be larger and more up to date than manual 

records. Computers can give estimators access to these comprehensive 

data files and take the drudgery out of estimating. ( 4) 

1.3 EXTENT OF COMPUTER USE IN ESTIMATING 

There are more than 50 000 companies within the United Kingdom 

construction industry and over 6000 of these employ more than 25 people.(
5

) 

All of these companies have to estimate the cost of construction work in 

order to obtain contracts and remain in business. The estimating 

function within the contractors organization is of fundamental importance 

to the company's existence. Only a small proportion of these have adopted 

computer aided estimating methods within their estimating departments. 

Surveys of network planning packages ( 6)( 7), found forty-~ix different 

programs or systems. These have sold many times. In comparison, the 

number of commercially available packages designed specifically for 

estimat1ng is small. Hamlyn-Harris (S) in 1979 undertook a survey with 

the Design Office Consortium and found only seven separate systems. The 

maximum number of users for each system was below ten. It was evident 

that the impact of computers on the estimating world has been minimal and 

has barely touched the middle sized companies that make up the bulk of 

companies within the industry. 



1,4 ESTIMATORS' REASONS FOR NOT USING COMPUTERS 

The reasons put forward by estimators for such limited use 

of computers are: 

the complexity of the estimating and tendering process 

and the information exchange involved cannot be accommodated 

by a computer system; 

every civil engineering prOJeCt is unique, Little data used 

within one estimate is directly applicable to another even if 

the project is of a very similar nature; 

no system can allow for the flexibility of approach used by 

the estimator when pricing construction work and reflect the 

full effect of the estimator's judgement; 

the time and cost involved in setting up and maintaining an 

estimating system makes it unprofitable to use computers 

for the estimating function; 

fears for the security of confidential company data when 

stored on computer files; 

• 
problems with the introduction of errors into the estimating 

calculations which remain undetected over several estimates; 

loss of estimators jobs or the requirement of extensive 

retraining. 

3 

The above problems have meant that most construction companies 

have ignored the possible use of computers within the estimating process 

even though research and experience has identified areas within the 

process where computers may be used. 



Roberts (g) in a feasibility study on a method of computerised 

estimating for motorways found the system proposed to be both feasible 

and practical. Bramwell (lO) developed a suite of programs to assist 

with the pricing of drainage and ancillary classes of work. 

• (11) 
Bainbridge produced a batch run estimating program which was tested 

. (12) 
by G1bb and found to be satisfactory within the limitations of the 

amount of data that could be satifactorily handled. 

Typical claims of construction companies that have developed 

their own computer aiding systems are: 

a significant reduction in the man hours required to price 

an estimate ( 3) ; 

better estimates and an increased throughput in bills of 

(13) 
quantities prices 

a cost effectiveness proved by comparison of the estimator's 

production with and without the system (l4) • 

4 

Even with such evidence of the uses of computer aided estimating 

systems, estimators question their profitability and are reluctant to 

invest in the hardware and software necessary to produce systems for their 

company. 

1.5 THE RESEARCH UNDERTAKEN 

This research centred upon identifying the requirements of 

estimators then designing and producing a system to meet those requirements. 

Included within the research was the testing of the system to determine 

its acceptability in a commercial environment and evaluate the profitability 

of using such a system within a construction company. 
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Estimating is the first function within the contractors 

organization to assemble data on a construction prOJect. The flow of 

this data to other functions such as planning cost £low and measurement 

is limited by the format of the data and how it is filed under existing 

manual practices. The adopting of computer aided estimating systems 

leads inevitably to a structured storage of data together with a 

formalized access to the information stored. Consequently there is 

no apparent reason why the estimator•s data may not be used as a basis 

for calculations undertaken by other functions within the contractors 

organization. The research was therefore extended to include an 

explanation of the part estimators data could play within these 

functions and how the data may be accessed by the personnel concerned. 

1. 6 AIMS 

Against this background, the main objective of this research 

was taken as the design and testing of a Computer Aided Estimating 

System for Civil Engineering Contractors. This main ObJective was 

divided into the following key aims. 

i) A study and critical appraisal of previous research 

and existing systems to determine why computers have failed to 
• 

make an impact upon this area of the construction industry. 

ii) A study of the Estimating and Tendering process with 

a view to determining system requirements. 

iii) The design and production of a Computer Aided Estimating 

System. 

iv) The field testing of the system. 



v) Determination of the profitability of Computer Aided 

Estimating Systems. 

vi) The exploration of the extension of computer usage that is 

possible once computer aided estimating is established 

within the company and the estimator's data may be utilized 

by other functions within the organization. 

To satisfy the key aims the following secondary but none the 

less important aims requiring fundamental work were also adopted: 

a) A review of the techniques of task analysis in order to 

select the most effective tool in the study of the 

estimating and tendering process and determination of 

the system requirements. 

b) A comparison of system requirements with existing systems 

to determine why existing systems had not been more 

successful. 

c) A study of the procedures, operations and different 

languages available for the design of the dialogue between 

• 
the estimator and the computer system. 

d) The establishment of training and user support needs for 

computer aided estimating systems. 

6 



1. 7 THE WORK UNDERTAKEN 

To satisfy these aims the following work was undertaken: 

i) Previous research was assessed and literature reviewed 

together with a study of existing commercially available 

computer aided estimating systems. These systems were 

analysed and classified with respect to the range of 

facilities offered to the user. 

ii) The estimating and tendering process was studied together 

with the task of the estimator within the contractors 

organization by reviewing current literature and 

interviewing estimators from co-operating companies. 

Six estimators from three co-operating companies were 

interviewed regularly over a period of eighteen months. 

iii) To fully assess the tasks of the estimator some method of 

task analysis was required. Eleven different methods of 

task analysis in common use were reviewed. No satisfactory 

existing method was found which would produce an observed 

pattern of behaviour from which a full description of the 

operations carried out by the estimator could b~ prepared. 

Consequently a hybrid method was developed which assembled 

data by informal interview and then made a structured analysis 

of the operations carried out by the estimator. This enabled 

an assessment of the constraints to the estimator's 

performance to be made and a study of the communication 

pattern surrounding the estimator. The method isolated the 

calculations involved in the estimating and tendering process, 

assessed what information could be readily stored in computer 

files for use by the estimator and outlined the reports needed 

by different company personnel. 



iv) From the study of the previous research, the estimating and 

tendering process and the analysis of the estimator's tasks, 

the requirements of a computer aided estimating system were 

identified, 

v) Different types of commercially available estimating systems 

were reviewed and six analysed and classified with respect 

to the fac1lities they offered the user. Where the systems 

failed to meet the requirements of the estimator, the 

shortcomings were catalogued. 

vi) To meet the requirements of the civil engineering estimator 

a computer aided estimating system was designed and produced. 

The system was not produced for a specific hardware 

configuration. Initial development utilized the university's 

mainframe computer. The acquisition of two micro-computers 

enabled the work to be continued on smaller machines. The 

intention was to provide the system on a range of hardware to 

suit contracting companies of all sizes. 
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The production of the software for the system required the 

drawing up of a detailed specification consisti~g of a 

structured dialogue which showed the requirements of the 

system and the language and format of the dialogue that the 

estimator would use when operating the system, This required 

a study of existing software languages and dialogue structures. 

The methodology behind the design and production of the system 

involved an iterative process of design, development, 

assessment and re-design until an acceptable solution was 

reached, 
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To enable testing and demonstrations of the system to be undertaken, 

the system was developed in two stages, The drawing up of a 

detailed specification and the production of a working system to 

a first stage took twelve months. Following the testing of the 

system the specification was redrawn with the additional facilities 

suggested from feedback obtained in the field trials and demonstrations! 

vii) The system was tested in the following manner, First in-house 

checks were performed to ensure that the arithmetic calculations 

were correct and that all foreseeable errors of user input were 

detected, Secondly the software was implemented on to a mini-

computer and placed inside the estimating department of a civil 

engineering contractor for a six month period, Six estimators 

within the organization were invited to test and comment on the 

system, One of the estimators performed a programmed series of 

tests culminating in the pricing of a complete Bill of Quantities and 

the submission of a tender to a client, The users reactions were 

monitored by informal discussions, semi-structured interviews and 

a system users diary kept throughout the trial period, Thirdly, 

the system was demonstrated to individuals and groups of practising 

estimators from forty construction companies whose comments on all 
• 

aspects were recorded. 

viii)A study was made of the different types of computer user and their 

needs and requirements, The different types of user support for 

interactive computer systems were reviewed. 

ix) The types of user of a computer aided estimating system were 

identified together with their needs throughout the stages of their 

development with the system, 
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The forms of user support necessary for the successful 

implementation of a computer aided estimating system were also 

identified, A comprehensive user reference manual was produced, 

x) The commercial viability of Computer Aided Estimating Systems was 

assessed by studying the increased profitability resulting from 

the adoption of the system, Profitability was estimated by 

considering: 

saving in man hours per estimate produced; 

improved communications within the organization; 

the production of better information with which to make 

management decisions, 

xi) Tests on the time taken to input the change data using the commands 

available on the system were used to synthesise the overall time 

taken to produce a typical estimate for a contract, This time was 

compared with that required for typical manual calculations using 

data provided from estimators within the cooperating companies, 

xii) A study of possible extentions to the system was made, Data 

relating to the build-up of the bill items for the contract were 

analysed to determine where it may be of use to other functions 
• 

within the company such as financial and project planning, Methods 

of accessing contract data held on computer files were examined, 

(15) (16) 
Prototype systems developed by Allsop and Bowman to cover the 

areas of cashflow calculations and tender planning were tested to 

ascertain the viability of such extensions, 

The link between the planning and estimating functions at the pre-

tender stage was examined to establish the use of estimator's data 

by planning engineers, 
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1.8 MAIN FINDINGS 

From the research the following conclusions were made. 

i) Previous research into the use of computers for estimating 

purposes had concluded that computerized estimating for civil 

engineering contractors was both feasible and practical. 

Systems developed by the larger companies had been adopted by 

themselves but not made commercially available. Of the six 

existing commercially available computer aided estimating 

systems reviewed, none gave the estimator the full range of 

facilities required for the production of direct cost estimates 

for construction work. The main reasons for these shortcomings 

were: 

inflexibility of approach to the pricing of bill items; 

the ability to modify data from a library of information 

was limited; 

the estimator was unable to easily retrieve and re-work bill 

item calculations; 

the systems were not easy and convenient to use; 

none of the systems combined the two fundamental approaches 

to construction estimating, unit rate estimatin~ and 

operational estimating with a supportive data library. 

ii) The eleven techniques for task analysis reviewed were all 

established techniques accepted by scientists for the analysis 

of different forms of human tasks. The techniques ranged 

from a general overview of the task performers JOb to a 

detailed analysis of the skills required. However, none were 

suitable for the analysis of the task of the civil engineering 

estimator for the purpose of producing a specification for a 

computer aided estimating system., 



No technique isolated the operations performed by the 

estimator into the three areas which represented the areas 

where a computer can assist the estimato~ with his tasks; 

calculation, data storage and reporting, 
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fA method for analysing the tasks of the construction estimator 

was produced which was based upon an informal interview 

followed by a structured analysis of the operations involved 

in the tasks to ascertain the contribution that may be made 

by the computer, The advantage of this approach was that it 

enabled a study of the estimators task to be broadly examined 

to ensure all aspects of his work were considered, Then, by 

dividing the operations within each task into specific 

categories directly related to the use of the computer, the 

full impact of the computer upon the tasks could be assessed, 

r iii) The tasks of the estimator within the estimating and tendering 

process were found to be influenced by the following maJor 

factors; 

the format of the clients documentation; 

the nature of civil engineering work; 

• 
the individualistic approach of the estimator; 

the detail of information to be acquired; 

the liability to a change in approach to both 

the construction method for the proJect and the method of 

pricing; 

the communication pattern of information passed between those 

participants within the process; 

the constraint of time; 

the risk of errors. 

( 



The varying emphasis of each of these factors with respect to 

the specific contract under consideration determined the method 

of approach to pricing the work within the proJect and the 

timing and order of the estimate preparation. 
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iv) The general requirement of a computer aided estimating system are: 

the system must be available for use by the estimators at 

any time both within and outside the normal working day; 

simultaneous input and output to the system must be available 

on several terminals; 

the estimators within the company should be capable of working 

intermittantly or in parallel on a number of tenders; 

it must be possible ~or work on individual tenders to be 

suspended and recommenced without difficulty; 

all data processing should be undertaken within the company; 

the system must be interactive; 

a hard copy of the estimator's work including both input, 

output and the calculations performed should be available if 

required; 

the estimating procedure within the system must follow the same 

logic pattern as the existing manual systems.within companies; 

the system must be capable of assisting at all stages of the 

tender process: 

the build-up of the direct cost estimate; 

the production of information for tender adjudication; 

the addition of mark-up factors to produce a tender total; 

information relating to completed tenders should be stored on 

the system for future reference. 
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The program parameters for the system are to: 

calculate bill item prices from input data by a number of 

different methods; 

apply calculated item rates against all relevant bill items; 

provide an extension and summation of bill item prices to 

produce direct cost totals; 

provide a variety of reports and bill listings for the 

estimator and other company personnel within the estimating 

and tendering process; 

store data on different resources and their requirements for 

different construction methods; 

store lists of all-in rates and materials and subcontractor 

prices for the contract under consideration; 

store the full build-up of each bill item within the contract 

with the facility to retrieve, check and rework the item if 

required; 

assist the estimator in his communication with other parties 

both inside and outside the contractors organization; 

maintain the estimators skill and extend his knowledge of the 

construction processes; 

• 
limit potential errors within the estimating process. 

All the above requirements are fundamental to a computer aided 

estimating system. If they are not met by the system the 

estimator cannot be expected to accept the system for every-

day use. 



v) User support requirements for computer aided estimating 

systems are dependant on the type of user of the system and 

the stage of their development with the system. Computer 

aided estimating systems are used by all three types of 

computer use; 

the estimator's clerk , 

the estimator 1 

the senior manager 1 

(for data input), 

(a "specialist" user), 

(for decision making) 
' 
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User support requirements change with time as the user acquires 

skill and knowledge in the use of the computer. User 

development is continuous but four basic stages may be 

recognised; 

the pre-implementation phase ,(before the system is installed~ 

the implementation phase, (when the system is installed), 

the operational phase, (when the system is installed and 

fully working) 1 

the evolutionary phase, (as the user develops his understanding 

and use of the system). 

• 
User support requirements for the Interest System need to 

meet the different needs of the system users at all stages 

of their development. 
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vi) The following forms of user support are necessary for the 

successful adoption of the INTEREST System into a contractors 

organization; 

instruction manuals; 

within system aids; 

formal training instruction; 

provision of a local expert; 

specialist computer personnel. 

Instruction manuals are necessary to provide a detailed description 

of the system with appropriate examples to which any use may refer. 

A separate less formal guide should be provided for each of the 

different type of user which may be easily amended to include 

information related to their familiarisation with the system. 

The best form of user support is that which is incorporated within 

the system as it makes for ease of reference. Within the INTEREST 

system user support was provided by using annotated commands within 

the menu of options available to the user at each point in the 

program. These menus were capable of being suppressed by the user 

when familiar with the operation of the system to increase the speed 

of operation of the system. On selecting an incorrect command, the 
• 

options available to the user are automatically displayed by the 

system to enable the user to make a correct decision. 

Because of the importance of the estimating function to the 

contractor's organization a comprehensive training programme is 

required for the users when the system is implemented into the 

company. 



The training requirements of each type of user were analysed 

and a detailed training program produced for the system. 
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The introduction of a computer system into a company inevitably 

leads to the role of "computer expert" being assumed by a member 

of the organization. This position should be formally 

recognised by the company and developed to provide a point of 

reference for all Interest users within the company. 

Access to specialist computer knowledge is necessary for 

future development of the system that will inevitably follow the 

growth of the system within the company and the development of 

the individual user. 

vii) It is difficult to directly justify the financial outlay of 

computer aided estimating systems on the increased speed of 

pricing items within the bill of quantities. Estimators 

demand interactive computer systems that allow them flexibility 

of approach to the pricing of bill items and the facility to 

readily amend item build ups. The speed of operation of the 

system is limited by the input of data required from the user 

and the format of reports which must be selecte~. Tests 

carried out using the system showed that in the production of 

the direct cost estimate the time savings obtained over 

traditional manual methods were not substantial. However, the 

facilities that exist within a computer to: 

produce reports of labour, plant, material and subconstractor 

costs and reports of total labour, plant and material quantities 

for use by the adjudication panel; 

allow automatic updating of resource prices throughout all the 

appropriate bill items; 
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produce reports of materials and subcontractor quotations that 

are still outstanding for the estimate under preparation; 

provide a regularisation within the compan~ of the estimator's 

build-ups of item prices; 

help identify the cost important items within the Bill of Quantites; 

assist in the reduction of errors within the estimate due to 

omission of item prices; 

obtain a direct cost total for the work prepared on the estimate 

to date at any time within the estimating period; 

improve the reconciliation of the quantities of labour, plant and 

materials resources required for the contract; 

improve records of the estimator's build-ups; 

allow the inclusion of additions, surcharges, site overheads, 

head office overheads and profit margins; 

allow the addition of mark-up factors to be undertaken on a 

"what-if" basis and the process to be repeated several time to 

determine the most appropriate mark-up strategy; 

store knowledge on different construction methods that is quickly 

accessible and remains within the company when an estimator 

changes employer; 

reduce and eventually abolish the need for compto~eter operators; 

provide a storage system for completed tenders that may be quickly 

and easily accessed to study past calculations and the resources 

required for different methods of construction; 

provide a structured storage system for contract data that may be 

readily accessed by other personnel within the company who are 

involved with other management functions; 
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produce better records and the possibility of a link with site 

control so enabling the estimators cost data to become the site 

managers 'control' data and perhaps the link of feedback from 

the site to the estimators data; 

make the capital outlay required to purchase, implement and run a 

computer aided estimating system a profitable proposition, 

viii) The benefit of computer aided estimating to communications between 

different functions within the company and the increase in the 

available information for senior management decision making 

purposes can provide increased profitability, This benefit cannot 

be directly quantified except in the instances where information 

from the estimating system may be directly used for other functions 

such as planning or cost control, In these cases there is a direct 

saving in man hours that would otherwise be necessary to produce 

the same information, The INTEREST system produces improved 

reporting facilities on data relating to each construction contract, 

Although this should assist senior management in decision making 

(particularly if linked to "what-if" type computer models) this 

cannot be quantified, 
• 

ix) Computer aided estimating systems may be used as a basis for 

holding contract data that can be accessed and utilised by other 

functions within the contractor's organization, Access may be 

permitted to the contract data file containing details of the build

up of each item within the bill of quantities, This data is useful 

to planning, cost control and financial functions and access may be 

obtained in three main ways: 

manual access only ; 

the right to access computer files 1 



.............. ------------------------------------------------- zo-

the right to access computer files and transpose data for use 

in the relevant function. 

The advantage of this access is that, at the pre-tender stage, the 

user has the ability to check the estimator's requirements for the 

project. 

After the contract has been secured the data held within the 

estimator's files becomes contractual with implications for all 

other functions within the organization. A sample survey amongst 

12 construction companies indicated that in 84% ov the companies 

the planning and estimating vunctions were not ~ully integrated, 

The two functions were pursued in parallel with informal inter

action limiting divergence. All companies consulted indicated the 

importance of a close co-operation between the planning and 

estimating functions and welcomed links to the estimator's data 

that may be accessed by others. 

x) Facilities were available within computer technology for the 

production of a computer aided estimating system that met the 

requirements of estimators within the civil engineering industry. 

A system was produced that: 

was fully interactive; • 

gave full flexibility to the estimator; 

could incorporate a range of facilities from which the estimator 

could select the approach required; 

enabled bill items to be retrieved from the contract file and re-

worked as required; 

provided a basis of pricing a bill item that could be easily amended 

by the estimator to incorporate his exact requirements; 

combined unit rate and operational estimating with a supportive data 

library. 
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The system was tested and found acceptable by estimators within 

construction companies, An analysis of the use of the system found it 

to be commercially viable, 

• 
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1.9 GUIDE TO THE THESIS 

Fig 1 gives a schematic guide to the thesis and shows the 

development of the computer aided estimating system. (See page 25). 

Chapter 2 describes the estimating and tendering process. 

The parties that are involved in a contract to undertake a civil 

engineering prOJect are identified. The methods of selecting a contractor 

are described together with the ways in which estimates for construction 

work are prepared. An analysis is made of the stages involved in the 

preparation of an estimate for a contract based on the Bill of Quantities 

from the receipt of the contract documents to the submission of the Form 

of Tender. This provides a background to the most common method of 

letting work for civil engineering proJects in the United Kingdom and 

identifies the main tasks in the process of preparing an estimate and 

tender for construction work. 

Chapter 3 identifies the calculations involved within the 

estimating and tendering process and includes typical examples. These 

calculations form the basis of the estimator's work and should be included 

within any computer aided estimating system. 

Chapter 4 describes the method of analysis of the estimator's 

tasks within the estimating and tendering procedure. The major operations 

within each task are analysed with respect to the assistance a computer 

based system could give to the estimator. The maJor factors influencing 

the estimating and tendering procedure are identified and from this 

analysis the detailed requirements of a computer aided estimating system 

are produced. 

Chapter 5 gives the reasons why estimators are reluctant to use 

computers for estimating purposes and analyses existing commercially 

available computer aided estimating systems to asses how they meet the 

requirements identified in Chapter 4. 
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Chapter 6 describes the design of a system to meet the 

requirements of a computer aided estimating system identified in Chapter 5. 

The basic principles of man computer communication are considered including 

the hardware and software interface. The development of the structured 

dialogue of procedures and operations to support the system function is 

together with all aspects of the software interface. 

Chapter 7 gives details of the INTERESTSystem after the first 

stage of development and in the form implemented on a minicomputer and 

tested in the estimating department of a civil engineering contractor. 

Chapter 8 describes the testing of the Interest System and 

the feedback obtained from demonstrations to other estimators and senior 

construction personnel. 

Chapter 9 gives the detailed specification for the second stage 

of development of the Interest System describing the revisions that 

resulted from the feedback obtained from the trials and demonstrations. 

Chapter 10 reviews the user support requirements for the 

Interest computer aided estimating system. The different types of user 

support are considered together with the types of users of computer aided 

estimating systems, their needs and the different phases of user support 

that are experienced during the adoption of a computer system. 

Chapter 11 studies the profitability of the Interest System 

and compares estimates produced manually with those priced using the 

Interest System. Methods of accessing estimator's data by other personnel 

within the company are outlined together with exploratory studies of how 

the data held in the file of contract details may be utilized in other 

functions such as project and financial planning within the company. 
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Chapter 12 contains the conclusions of the research, 

The appendices contain the following information: 

i) Describes methods of budget estimating, 

ii) A survey to investigate.the relationship between estimating and 

tender planning to discover whether these functions were under-

taken by different staff within the construction company and 

whether files of estimators build-ups would be beneficial to 

subsequent job control activities, 

iii) A checklist of preliminary and site on-cost requirements, 

iv) Descriptions of existing methods of task analysis that were 

considered for use in the study of the estimator's tasks within 

the estimating and tendering procedure, 

v) Examples of dialogue styles, 

vi) A list of companies who have had demonstrations of the system, 

commented on the facilities and suggested additions and 

amendments. 

vii) Details of the testing of the INTEREST system within a contractor's 

organization including an analysis of the priced bill of quantities, 

the comments from the informal interviews and system diary and 

the structured interview and the replies of the user, 
• 

viii) A detailed user manual for the INTEREST system including full 

details of the facilities available with examples of the data 

that may be stored, calculations perfommed and reports obtained, 
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2.0 THE ESTI~~TING AND TENDERING PROCESS 

Civil Engineering proJects are characterized by their size, 

capital cost and the range and number of resources required to bring 

about their completion. This chapter reviews; 

the parties involved in a contract to construct civil 

engineering works and the relationship between each party; 

the methods of selecting a contractor; 

the way in which estimates for construction projects 

are made; 

the estimating and tendering process from the receipt of 

the contract documents to the submission of a Form of Tender. 

Current literature relating to the estimating and tendering 

process was studied and estimators from co-operating companies were 

consulted. Six estimators from three companies were interviewed 

regularly over an eighteen month period to ensure all aspects of the 

process were incorporated in the review. 

The process of estimating and tendering for construction work 

consists of two separate but related tasks, estimating and tendering. (l7) 

Estimating consists of calculating the probable cost to tqe contractor of 

efficiently carrying out the work if awarded the contract. This calculation 

is based upon the physical conditions on site and the contractual 

obligations defined in the contract documents. Tendering consists of 

establishing the final price and terms for the contract. This involves an 

assessment of the likely margin of error in the estimate, together with 

the risk and possible financial effects of undertaking the project. 
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The engineering estimator is required to calculate the detailed 

cost estimate of the project under consideration. This rel1es upon the 

identification of the individual resources required to undertake the work. 

On completion of the direct cost estimate, additions are made 

to cover the cost of head office overheads and profit and risk and this 

produces a total tender sum for the proJect. 

The maJority of construction prOJects in the United Kingdom 

are based upon the Bill of Quantities document. This requires the 

estimator to determine rates for each item and then extend each item rate 

and total the item sums to produce a total tender sum for the contract. 

The following stages in the estimating and tendering process 

were identified: 

i) The receipt of the contract documents and the decision 

to tender for the work. 

ii) The proJect study and the selection of an appropriate method 

of construction. 

iii) The selection of sub-contractors and negotiation of rates. 

iv) Obtaining materials quotations. 

v) Establishing rates for labour and plant. 

vi) Calculation of Direct Cost rates. 

vii) Calculation of site overheads. 

viii)Tendering adjustments. 

• 

ix) Pricing and extension of the bill of quantities. 

An outline to the process is given in Fig 2, page 28. 
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The estimating and tendering process is more than a series of 

structured procedures to process contract documents. The process affects 

several different functions within the contractors prganization and is 

characterized by the complex communication pattern and random order of 

data accumulation and transfer. Estimating and tendering involves a 

specific management philosophy. This means that within each construction 

company the estimator, while carrying out the calculations involved in 

the process, places special emphasis on certain aspects that have been 

identified by senior management as particularly relevant. Within each 

estimate analyses and reports giving particular items of information are 

required to be produced as part of company procedure. 

2.1 THE PARTIES INVOLVED IN A CIVIL ENGINEERING CONTRACT 

There are normally three parties involved in a civil 

engineering project: 

the Promoter ~ 

the Engineer) 

the Contractor. (18) 

2.1.1 THE PROMOTER 

The Promoter may be a government department, lo~al authority, 

nationalized industry, incorporated company group of individuals or 

private person. The Promoter identif1es the need for a proJect and obtains 

the necessary finance. Before the prOJect may be co~~enced it is necessary 

for the Promoter to obtain the necessary legal authority to commence the 

work. In the case of ~e large proJects this may involve an Act of 

Parliament. (lg) 
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2.1.2 THE ENGINEER 

At an early stage in the proJect the Promoter will require 

advice as to the feasibility and relative merit of alternative engineering 

solutions relating to the suggested project. Where a salaried engineer 

is not under his employment the Promoter must find suitable firm of 

consultant engineers who are willing to advise. The range of work 

involved in civil engineering proJects often necessitates the engineer 

himself seeking specialist advice from other sources. Should the 

Promoter decide after initial consultations to go ahead with the project 

the Engineer is appointed by the Promoter to design and supervise the 

• (20) works and act as the employers agent. 

2.1.3 THE CONTRACTOR 

The Contractor may be any person, firm or company undertaking 

to perform specific works or services involved within the civil engineering 

works. Civil Engineering Contractors may be classified as general or 

specialist contractors. General contractors undertake responsibility 

for the execution of the whole project. Specialist contractors normally 

perform their work by subcontract to the general contractor although 

alternatively may enter into a direct contract with the Promoter • 

• 
2.2 METHODS OF SELECTING A CONTRACTOR 

Acting as the Promoter's agent the Engineer will be responsible 

for the preparation of the contract documents and the selection of a 

contractor. 

The formation of a contract under English Law involves 

"an offer from one party which is accepted by the other, and each party 

must contribute something into the bargain". ( 2l) 
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Civil engineering work is executed after a contract between the Promoter 

(22) 
and Contractor. Contracts may be classified as follows: 

Measurement Contracts) 

(including (i) Bills of Quantities Contracts 

(ii) Schedule of Rates Contracts ) 

Lump Sum Contracts; 

Cost Reimbursement Contracts, 

(including (i) cost plus percentage fee contracts 

(ii) cost plus fixed fee contracts 

(iii) cost plus fluctuating fee contracts 

(iv) target price contracts ) 

"All-in" Contracts. (These cover both design and construction 

and may be on a measurement, lump sum or cost reimbursement 

basis). 

The different types of contract essentially centre around the 

basis of payment. In Measurement and Lump Sum Contracts, payment is 

determined by the rates and prices tendered by the contractor prior to 

the commencement of work. In Cost Reimbursement Contracts the contractor 

is paid the actual cost of completing the works plus a fee to cover 

overheads and profit. 

The maJority of construction contracts are Measurement Contracts 

based on the following contract documents: 

Form of Contract 1 

General Conditions of Contract, 

Specification, 



Contract Drawings j 

Form of Tender j 

Bill of Quantities. 
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The Form of Contract is the legal undertaking between the 

Promoter and the Contractor for the execution of the work in accordance 

with the other contract documents. 

The General Conditions of Contract define the terms under 

which the work is to be carried out. The relationship between the 

Promoter and Engineer and Contractor is stated together with the duties 

of each party, the powers of the Engineer and the terms of payment. It 

is generally the practice to use Standard Conditions of Contract with 

adjustments to suit the special conditions of the project concerned. 

It is the duty of the Engineer to advise the Promoter on the standard 

form best suited to his requirements. For civil engineering contracts 

the most widely used form is the I.C.E. Conditions of Contract. (
23

) 

The advantage of standard forms of contract is that the contractor is fully 

conversant with the contract clauses and therefore need not make as much 

provision for risk in his tender. 

The Specification for the works describes in d~tail the work 

required under the contract and the type and quality of the materials to 

be used in the construction. Also stated are the standards of workmanship 

and the finish to be obtained. In certain situations the specification 

may also specify the order work is to be carried out and the methods that 

are to be employed. Specifications are normally prepared with close 

reference to British Standards. 

The Contract Drawings are required to enable the Contractor 

to ascertain the exact location of the works and what is required within 

the contract. 
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The drawings should also indicate the nature of the existing topography 

and in particular the proximity to other structures and old works. 

The Form of Tender is the Contractor's written offer to carry 

out the work in accordance with the other contract documents. This 

offer states the total tender sum, the time for completion and any other 

particulars of the offer. 

The Bills of Quantities for the work are prepared by 

measurement from the Contract Drawings. They itemise the various supplies 

activities and services for which the Promoter requires prices to be 

submitted. For each item within the bill the Promoter indicates the 

quantity which he considers will be required within the works. The 

Contractor is required to insert against each item his appropriate price 

and the unit rate on which this is based. By totalling the prices for 

the individual items the total tender price for the contract may be 

calculated. The drawing up of the Bills of Quantities from the 

Contract Drawings is undertaken using an appropriate method of measurement. 

The Civil Engineering Standard Method of Measurement (CESMM) ( 24) states 

the principles and techniques of measurement to be employed for civil 

engineering contracts. Work is "itemized" in sufficient detail for it 

• 
to be possible to distinguish between the different classes of work, and 

between work of the same nature carried out in different locations or in 

any other circumstances that may give rise to different considerations of 

cost. . . . . "th 1 B ( 2S) The CESMM 1s descr1bed 1n deta11 W1 examp es by arnes. 

The importance of the Bill of Quantities is not only limited to 

that of establishing a total tender price for the contract. The rates 

included in the document are the basis of payment as construction proceeds 

and work is completed. The Contractor is then paid regularly on the 

measured amount of work completed to' date. 
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In most construction contracts the Contractor is selected 

on the basis of a competitive tender. ( 2G) The tender list may be 

open or selective. 

In the open tender method the Promoter advertises in 

appropriate press outlets inviting interested Contractors to apply for 

the relevant contract documents. The Contractor may then submit a 

tender for the works. The open tender method has the advantage of: 

allowing all interested Contractors to tender, 

allowing the tender list to be made up without biasj 

ensuring good competition 1 

preventing Contractors forming 'pricing rings'. 

The disadvantages are: 

the tender lists become long and the procedure costly , 

public accountability may be questioned if the lowest 

offer is not accepted 1 

it is difficult for the Promoter to ignore the lowest 

price even if he considers the tender to be from an 

inefficient Contractor; 

a Contractor submitting too low a price may re2ort to 

claims or bad workmanship to prevent a loss ; 

the better Contractors are disuaded from tendering. 

The disadvantages were clearly recognised by the Banwell 

Committee ( 27 ) who criticised the undue use of the open tendering 

method. 
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In selective tendering a short list of Contractors is drawn 

up by the Engineer and the Companies are invited to submit tenders, 

The recommended number of Contractors on the list being between five 

and eight, ( 2S) The list is drawn up from a file of suitable Companies, 

The advantages of selective tendering are: 

the cost of tendering is kept to a minimum; 

the competing Contractors may include a reasonable allowance 

for profit and remain confident of obtaining work; 

as only competent Companies are involved, the lowest tender 

received can be confidently accepted, 

The disadvantages of the method are: 

unless the list is frequently revised, allegations of 

favouritism may take place; 

tender prices are higher than for open tenders; 

there is a greater chance of collusion between contracting 

companies. 

2,3 ESTIMATING METHODS 

There are several ways of estimating the cost qf the 

construction of a project, These may be classified as simple or 

advanced estimating techniques and are described in detail by Bathurst 

and Butler ( 29), Dell 'Isola and Kirk ( 3D) and Niel (
3
l)• The method 

adopted depends on the level of detailed information available, the 

needs of the recipient of the information and the time available to 

prepare the estimate, 
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The methods can be summarized under the following headings: 

Unit Method; 

Space Method; 

Element Method; 

Approximate Quantity Method; 

Detailed Cost Estimating Method, 

The Unit Method, Space Method and Element Methods are estimating 

techniques used by the quantity surveyor for budget estimating, These 

methods enable the Engineer to prepare estimates for the Promoter at the 

feasibility stage of the proJect design, The Approximate Quantity 

Method is used by both the Engineer and the civil engineering contractor 

to obtain an approximate cost for the proJect, For the Engineer, the 

method is another budget estimating technique, The Contractor's 

estimator uses the technique to prepare an approximate cost of the 

project on receipt of the contract documents. Details of budget 

estimating methods are given in Appendix l, 

When at the stage of submitting a tender for a proJect, 

the Contractor's estimator is concerned only with detailed cost 

estimating, The estimate that is required is not only a forecast of 

the total cost for the prOJect, Moyles ( 32) listed the additional . 
purposes of the Contractor's cost estimate as: 

to assist in the valuation of variations; 

to aid the planning of construction operations; 

to forecast Plant, Labour and Material requirements; 

to enable the comparison of estimated and actual costs; 

to help in the selection of subcontractors and suppliers; 

as a basis for cash flow forecasting; 

to establish contractual obligations, 
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The level of information required to assist in all these 

purposes demands a detailed analysis of the work to be completed. 

Detailed cost estimating requires an analysis of the resources 

required to undertake a construction project. In addition to the 

quantity of each resource required, the cost of each resource for the 

proJect must be ascertained, For labour resources this entails an 

assessment of present labour rates adJusted to reflect the location 

and working conditions of the site. Materials, plant and subcontractor 

resources are costed after obtaining the appropriate written quotation. 

The analysis of the construction work may be carried out by consideration 

of the proJect programme and the operations involved or by a detailed 

analysis of the lists of measured items given in the Bill of Quantities. 

The total construction cost being calculated by totalling the cost of 

the operations on bill items respectively. 

Detailed cost estimates may be prepared by either considering 

the resources required to complete an operation or by pricing the items 

within the Bill of Quantities based upon an output or usage rate 

required for each resource used for the work detailed within the bill 

item. The two approaches are known as Operational and Unit Rate 

• (33) 
Estimating Examples of the calculations involved are given in 

Chapter 3. 

2. 4 THE ESTIMATING AND TENDERING PROCESS 

The estimating and tendering process within a Contractor's 

organization starts with the receipt of the contract documents and ends 

with the submission of the Form of Tender. The process is shown in 

Figure 2, page 28 Each stage of the process is now described in 

detail. 



2, 4,1 TilE RECEIPT OF THE CONTRACT DOCUMENTS AND TilE DECISION 
TO TENDER FOR THE WORK 
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On receipt of the tender documents and an invitation to tender 

for a prOJect, the Contractor must decide whether or not to submit a 

tender, This will be dependant on the following factors: 

i) The client and his professional advisors; 

ii) The proJect type, size, location and timing; 

iii) The contract conditions; 

iv) The extent and quality of the documentation provided; 

v) The staff available to prepare an estimate; 

vi) The potential profitability considering the risks involved; 

vii) The finance that will have to be obtained to undertake 

the work. 

Harrison <34) emphasises that the decision to submit a 

tender should result from the implementation of a company tendering 

policy. This should be formed as a result of trading and marketing 

policies that provide the following information· 

i) Turnover target. (This should be divided to show in which 

markets and in what proportions the total turnover can be 

obtained); 

ii) Overheads budget; 

iii) Gross and net profit targets; 

iv) Anticipated volume of enquiries required to achieve 

the turnover. 

Tendering policy and turnover requirements can be represented 

(35) 
by a tendering programme of the form indicated by Davies An 

example of this is given in Chapter 3 on page 70. 
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A Contractor is at liberty to decline an invitation to tender 

and return the contract documents unpriced. Some Contractors are 

reticent of doing this for fear of offending clients. This results in 

submitting insufficiently prepared tenders that may obtain work at 

unprofitable prices or in the submission of offers at prices so high as 

to lack credibility. Alternatively the Contractor may submit a cover 

price. Each stage of the estimating and tendering process increases 

the company's investment. 
. (36) 

Toml1n recommends a thorough check of 

the contract documents to ensure that the technical complexity of the 

JOb is within the company's capabilities and staff resources. A late 

decision to abort a tender or the submission of a qualified tender 

that results in disqualification may prove a very expensive exercise. 

The decision to submit a tender is solely a senior management 

one based on the suitability of the proJect. This must be judged by 

how the project, as perceived from an initial study of the contract, 

meets the company requirements. No operations are performed on the 

contract documents apart from a careful study of the work involved and 

the standard required. Company requirements are assessed from the 

financial director's regular analysis of the company's financial position • 

• 
2.4.2 THE PROJECT STUDY AND THE SELECTION OF AN APPROPRIATE 

METHOD OF CONSTRUCTION 

The estimator must gain a full appreciation of the work 

involved within the prOJect. This is obtained by: 

a study of the contract drawings, 

an analysis of the Bill of Quantities and other contract documents, 

a site visitJ 

the preparation of the method of construction for the works. 



In civil engineering contracts a copy of the contract drawings 

are sent to each company tendering for the work. Any aspects of the 

project that are unclear from the drawings and details provided are 

clarified by consultation with the Engineer. 

The estimator analyses the Bill of Quantities and totals all 

bill items containing similar classes of work. This operation is more 

than a tedious clerical task to calculate the principal quantities of work 

within each trade classification. The estimator must produce a detailed 

list of all the materials required for the contract and assess which 

items of work are to be subcontracted. This calls upon both the 

estimator's technical and commercial knowledge. 
. (37) 

Harr1son states 

the minimum requirements of an estimator's understanding to be: 

understanding of specifications including the materials 

and processes to which they refer sufficiently to recognise 

unusual or unreasonable requirementsi 

understanding Bills of Quantities and Standard Methods of 

Measurement on which they are based; 

understanding of Conditions of Contract sufficiently to 

recognise when expert advice is desirable~ 
• 

knowledge of methods, equipment, normal outputs, etc. 

for normal types of work and how to obtain such 

information for other work types; 

sufficient knowledge of temporary works design, planning 

methods, etc. to enable the estimator to make efficient use 

of specialist assistance. 
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It is normal practice for the estimator and planner to visit 

the site for construction of the works, From this visit a report is 

prepared which gives details of: 

the description of the site, 

the positions of existing services, 

a description of ground conditionsj 

an assessment of the availability of labour, 

any problems relating to the security of the site, 

details of access to the site, 

topographical details of the s1tei 

a description of the facilities available for the disposal 

of the spoilj 

details of the demolition of any works and temporary works 

to the adJoining building. 

Method statements are prepared giving details of how the works 

will be constructed, These are more than a logic statement as to how 

work shall proceed, Also included is information on labour, plant and 

material requirements, Alternative methods of construction are considered 

together with different sequences of work, differing rates of construction 

and alternative site layouts. 

Once a method has been chosen the consequences must be fully 

investigated, The combination of equipment and manpower most suitable 

for the work must be assessed and costed. A number of alternative plans 

based upon different methods will be assessed and compared in terms of 

the total cost, In this manner the optimum cost of carrying out the 

work will be found, This may involve the rejection of an earlier method 

even though this causes changes in calculations already undertaken as 

the rest of the estimating process continues, 
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This link between the planning and estimating functions may 

be extended throughout the whole estimating process. Barnes ( 33) 

explained that the influence of planning on the estimating process 

occurred in two main ways; 

i) the two functions may be fully integrated. The contract 

programme being used as the basis for calculating the full 

cost and revenue characteristics of the contract. These 

figures are then transposed into the rates entered into 

the Bill of Quantitiesj 

ii) the two functions are not fully integrated and the 

planned use of the plant and labour resources is costed 

in total to be checked against the labour and plant cost 

totals as calculated by the estimators. The two functions 

are pursued in parallel with informal interaction limiting 

their divergence. 

In a small survey undertaken as part of the research it was 

found that the 84% of companies indicated that situation (ii) is the 

most common approach. All of these companies stated the importance of 

a closer integration between the planning and estimating functions • 

• 
(See Appendix II). 

The amount of detailed information incorporated into the tender 

plan depends on the time available and the degree of compet1tive pricing 

considered necessary to obtain the contract. A secondary purpose of the 

(38) 
tender plan is to provide a basis for the subsequent contract plan • 

Not all companies produce a pretender plan for each individual proJect, 

(39) 
some relying upon information from similar proJects 
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The draft prOJect programme is usually prepared in bar chart 

form based upon the maJor items of work. This enables the estimator to 

check for gaps in the assessment of the work involved in the contract 

and co-ordinate periods for which equipment is on site. Pilcher ( 40) 

recommends Network Analysis for pretender planning because of the ability 

to highlight fallacies in the logic of construction at an early stage, 

2,4,3 THE SELECTION OF SUB-CONTRACTORS 

The estimators review of the Bill of Quantities (as described 

in 2,4.2) involves consideration of the work within the contract 

that may be sub-contracted, The lengthy procedure of obtaining and 

comparing sub-contractor quotations necessitates an early decision as to 

which types of work are to be sub-contracted. The final decision will 

be dependant upon: 

the size of the contract, 

the specialization of the work involved, 

company taxation reasonS} 

the risk factor of the work. 

and although the estimator may obtain sub-contractor quotations, their 

inclusion is decided by senior management. Sub-contractor quotations may 
• 

be obtained by the estimator or by a separate department set up to carry 

out this task, 

The bill items relating to work that is to be sub-contracted 

must be considered separately as they represent a different commitment by 

the Contractor, The absence of direct financial risk should not be 

allowed to obscure the indirect risk of heavy losses caused by delay and 

disruption to the main w~rks if sub-contract work is allowed to proceed 

without adequate control, 
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Pearson ( 4l) states that effective control of sub-contractors begins 

with their selection. The company should keep a list of approved 

sub-contractors for the different classes of work. The estimator in 

addition to having access to this information needs to make checks with 

personnel both inside and outside his own organization. It is essential 

to know whether a sub-contractor has been used before by the company 

and whether the service supplied was satisfactory in every aspect. 

Information to be communicated to the sub-contractor: 

The contract made with a sub-contractor should include in addition 

to the customary contract conditions, written confirmation of the 

following details in order.that his work is clearly defined and the 

constraints imposed are fully understood by both parties. 

i) the sub-contract programme should be stated in a reasonably 

detailed form, giving a realistic work sequence and timed 

programme; 

ii) the contract stage the service is required and the 

sub-contractor's commitments on either side of this date 

determined in order that unavoidable changes in schedule 

can be made as smoothly as possible; 

iii) the sub-contractor's responsibilities with respect to making 

good other work; 

iv) the position regarding the supply of equipment, access ways, 

storage facilities, etc; 

v) where the responsibility lies for the provision of water, 

power and any other services; 

vi) specific instructions from the client regarding materials 

to be used or work practices adopted; 



vii) facilities for inspections by the main contractor's 

representatives before the start of the contract; 

viii) responsibility for informing the approp~iate body when 

work has to be inspected at various stages; 
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ix) control information to be provided regularly by the sub

contractor while present on site; 

x) site safety and industrial relation requirements, 

This information is obtained by the estimator from the con

tract documents and contract programme, Appropriate sections of the 

conditions of contract and specification may be copied direct from the 

contract documents and forwarded to the sub-contractor with copies of 

the drawings, A detailed abstraction from the contract programme may 

be necessary to ensure the sub-contractor is fully aware of the periods 

he is required on site, the production level needed and the interaction 

with other sub-contractors, The use of standard letters and sub

contractor enquiry forms speeds the issue of information and ensures 

that no basic contractual details are omitted, 

Where sub-contractor quotations are obtained by a separate 

department within the company the estimator is required to consult 

regularly with the personnel involved to ensure that doeumentation for 

the sub-contract is forwarded to all listed sub-contractors and quotations 

are received in time to be included within the estimate, If the estimator 

is required personally to carry out this task then the communication 

required, although direct, is with people outside the company organization, 

On receipt of sub-contractor quotations the estimator is 

required to check that all the items have been priced correctly in 

accordance ~th the unit of measurement required. 
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The selection of the sub-contract price to be included in the estimate 

is not necessarily a question of finding the cheapest, Co:>si:lHration 

must be given to all the factors known about the sub-contractor and 

any qualifications that may have accompanied the quotation. Where 

contractual problems exist they must be checked and agreed with the 

legal department, 

Having selecte:l a sub-contractor the estimator does not simply 

enter the appropriate rate against the relevant items in the Bill of 

Quantities, An assessment has to be made of the attendance necessary 

for the sub-contractor and any particalar site on costs. 

Attendance falls into two categories: 

i) General Attendancej 

ii) Sp9cial Attendance. 

General Attendance consists of· 

use of temporary works (eg standing scaffolding); 

accommodation facilities, messrooms, sanitary and other 

welfare facilities 1 

office accommodation and storage space for plant and materials 1 

lighting, water power and other services; 

materials unloading and distribution; 

clearing away of rubbish. 

• 

Specialist contractors require e·dra attendance that varies 

with their particular trade, The Southampton Group of the lOB Estimating 

Section ( 4Z) give details of typical requirements for different classes 

of work, 
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For example, demolition requires: 

giving notice and paying charges incurred in disconnecting 

public services j 

proviston of protection to workers and the public, 

(fans, screens, tarpaulins etc)j 

the making good of existing structures w~1ere called for 

in the bill descriptions. 

To calculate attendance requirements the estimator must 

fully understand the contract programme and the integration of the 

sub-coatractors into the main works and have negotiated with sub-

contractors to fully determine their requirem<3nts on site. This may 

take the duration of the tender period and is carried on in parallel 

with the building up of the main section of the estimate. 

2.4.4 OBTAINING MATERIALS QUOTATIONS 

Due to the effects of inflation and the variance of delivery 

costs, the estimator is required to obta1n a quoted price for every 

material to be used on the project. This requires the abstraction 

from the contract documents (as described in 2.4.2) of a detailed 

list of all the materials and the total quantities required. Suitable 

• 
suppliers are then contacted to obtain a quotation. Responsibility 

for sending out enquiries within the contractors organization may lie 

with the buyer or the estimator. If satisfactory quotations for the 

many materials required for a construction project are to be obtained 

within the limited time available, a good communications link between 

the estimating and buying functions is essential. 

Taylor ( 43) recommends that an enquiry section should be formed 

within or under the control of the Purchasing Department. This should be 

located near to the Estimating Department to facilitate rapid 

communication. 



Enquiries to suppliers should state· 

the specification of the material; 

the quantity of the material1 

48 

the likely delivery programme including both the period 

for which supplies would be needed and the daily or weekly 

requirements; 

the address of the site 1 

means of access, 

traffic restrictions and conditions affecting delivery; 

period for which the quotation is required to remain either 

open for acceptance or firm; 

the date by which the quotation is to be submitted, 

the person within the contractor's organization to whom 

any reference concerning the enquiry should be made. 

Mudd ( 44) outlines a procedure for the estimator and provides 

guidance for the purchasp of particular materials items. As with the 

selection of sub-contractors, the use of standard letters and forms 

assists the speed of operations and reduces problems to the supplier by 

ensuring that all relevant information is included. 

• 

The information to be included within the enquiry shows that 

the estimator has to abstract details relevant to each material from the 

contract documents and determine when they are required on the project 

from the contract programme, In many instances a copy of the original 

documents is satisfactory. The tender submission date determines the 

latest date for the quotation to be received. 



49 

As with the obtaining of sub-contractor quotations, the 

ultimate responsibility rests with the estimator to obtain the 

information. ~~ere the actual task is carried out.by a special department 

within the organization, the estimator must communicate regularly with 

the personnel to ensure the correct information has been issued and 

quotations duly received. 

On receipt of a quotation that appears favourable, the 

following details must be checked before the quotation is accepted as 

(45) 
satisfactory and the price included within an item build up 

i) the quotation covers the actual material stated on the drawing; 

ii) the material meets the standard stated in the specification; 

iii) the quantity and unit rate is appropriate to the total 

quantity required in the works at the unit of measurement 

of the unit rate to be priced in the bill of quantities; 

iv) the delivery period and delivery programme meets the time 

required for incorporation in the works; 

v) the discount rate (where applicable) is not less than 

the normal market rate; 

vi) the trading conditions and terms of payment are acceptable; 
• 

vii) the time limit which may be applied to the_acceptance of 

the suppliers offer; 

viii)whether the material is offered on a fixed price basis or 

at prices ruling at the date of delivery. 

The estimator is required when checking quotations to ensure 

that materials meet the requirements of the contract documents and can 

be delivered to the site at the times required by the contract programme. 

In addition the contractual obligations to be entered into for the supply 

of the material must be satisfactory. 
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The determination of the materials price for inclusion in 

the direct cost estimate may be considered to be one of the most 

accurate aspects of estimating. The process of obtaining materials 

prices as has been described can be seen to consist solely of 

contacting suppliers who have the material available and negotiating a 

sui table rate under satisfactory contractual conditions. Moyles ( 32) 

comments that the estimator has in addition to undertake the more 

difficult task of determining material wastage, damage, theft and 

delivery discrepancies. For some materials this may reach particularly 

high proportions and this aspect must be assessed by the estimator 

and effected in the price included in the estimate. 

2.4.5 ESTABLISHING RATES FOR LABOUR AND PLANT 

Following the sorting of the Bill of Quantities items and 

selection of appropriate methods of work the estimator will have 

determined the labour and plant resources that will be required to 

undertake the construction of the project. Before the pricing of the 

bill items is commenced it is necessary to calculate the labour and 

plant rates for the resources to be used. 

The information necessary to perform these calculations is 

obtained through: 

construction industry standard agreements; 

study of the contract programme, 

• 

an examination of the site location and the market for 

labour and plant. 

From this information the estimator must determine the true hourly cost 

of labour to the company. This "all-in" rate is usually determined for 

three basic categories of workers - labourers, craftsmen and plant 

operators. 
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Construction plant for a contract may be: 

i) hired from a plant hire firm, 

or ii) obtained from the company plant division. 

In either case the estimator must calculate the true cost to the 

company of the plant item. Information has to be received from plant 

personnel within the company and different plant hire companies 

externally on the availability and price of plant items. Transportation, 

erection and dismantling costs and procedures. An example of the 

calculations of plant rates for hired and company plant is included in 

Chapter 3. It should be noted that the rate offered by the plant hire 

firm is normally only valid for the date of the enquiry. The rate 

will fluctuate during the contract period due to the effects of 

inflation and the state of trade at the time the machine is required. 

Depending on the conditions of contract the estimator may have to 

consider additions to cover likely fluctuations in plant rate. 

2.4.6 DIRECT COST RATES 

Direct Cost Rates are calculated by the estimator for each 

bill item or groups of bill items. The calculations involve the 

selection of resources required to execute the work and \he determination 

of appropriate cost and production rates. This is shown diagrammatically 

in Fig.3 page 52 • 

The all-in rates for labour and plant are calculated at the 

start of the estimate. Materials and sub-contractor quotations are 

obtained during the tender period and incorporated as and when they are 

received. 
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The output rates or production times used in calculating 

the direct cost may be obtained from Unit rates or Operational rates. 

Unit rates are based upon output or usage rate that may be: 

i) abstracted from previously recorded company manuals} 

ii) taken from the estimator's "personal" manuals; 

or iii) "known" to the estimators by their experience. 

All such output or usage rates are subject to modification by the 

estimator following the appraisal of the particular conditions of work 

under consideration. Such appraisal is frequently subjective. 

An example of unit rate estimating is included in Chapter 3. 

The alternative to using such rates is to estimate the 

duration of the activities or operations involved and to base the 

calculations on the estimated costs of the labour and plant required 

for the duration of the work. (As opposed to assuming any part1cular 

output rate). These durations are either derived from the planning 

exercise where logic sequences may determine a duration, by building 

up from several assumed output rates or again by experienced judgement. 

Calculations based on the duration of construction activities or 

• 
operations are known as Operational Estimating. 

An example of Operation Estimating is given in Chapter 3. 

Both operational and unit rate type estimating are used by 

civil engineering contractors estimators although neither method is 

adopted to the exclusion of the other. Operational estimating is 

particularly prevalent in civil engineering contracts because such 

contracts have a large 'plant' element and plant is susceptible to idle 

time that accrues costs that are not readily catered for in the unit 

rate approach. 
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Some contractors not only estimate the maJor plant dominated sections 

(e.g. earthworks) in this manner but also try to include as much of 

the remaining items of work in their operational estimating approach. 

If a truly Operational Estimating approach was adopted then 

the estimating process would comprise planning, calculating the costs 

of the resources for each operation or activity and transferring this 

data to the bill of quantities. This approach is popular particularly 

with companies who have adopted network based planning techniques for 

most of the contracts. However the major impediment to adopting this 

approach is the bill of quantities. Operational formated bills for 

(46)(47) . 
building work proposed and tested by Forbes and Skoyles 1n an 

attempt to make estimating 'more realistic' have failed to make the 

impact they had hoped and are not in common use. 

By including method related charges the CESMM ( 24 ) encourages 

the concepts of operational estimating. However the CESMM does not 

produce operational formated bills and to date only accounts for about 

20% - 25% of all civil engineering bills of quantities. 

The detailed build-up for each bill item is calculated and 

recorded by the estimator on work sheets. A typical exdmple is given 

on page 55 The format of the estimators work sheets may vary from 

company to company but essentially they are the same. The basic 

information on the item priced (reference, description, quantity and 

unit) is recorded together with the cost and production rates. This 

information is extended to produce a total rate for the item that is 

split into the main cost code categories, labour, plant, materials, etc. 
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As and when the estimator considers each item and information 

becomes available, the build-up is completed and the direct cost 

estimate total increases, Bill items are considered by the class of 

work to which they refer, the estimator concentrating on each class 

of work in turn, It is important for the estimator to compare and 

adjust similar rates to obtain a correct balance between bill items, 

This may involve the item build-up being adjusted several times before 

finally being accepted by the estimator, 

When accepted, the rate for a bill item is transferred to a 

photostat copy of the bill of quantities, It is normal for the 

estimator to subdivide the bill page into several columns to record the 

breakdown of the item rate, This enables the total of each cost 

category to be calculated for each page and hence the complete contract, 

An example is given on page 57 , 

A bill of quantities may contain several thousand items, 

If bill items are ranked longest to smallest and plotted against the 

cumulative value of the bill then it may be seen that a large proportion 

of the total value of the contract is contained within relatively few 

bill items, This curve is known as the'Pareto Curve' (32 ) and although 

• 
it varies from contract to contract it can be seen that some 80% of the 

contract value is contained within some 20%of the bill items, It is 

illustrated in Figure 6, page 58 . 

This is important to the estimator in both the attention 

given to the bill item and the method of pricing, The format of the 

bill of quantities requires the estimator to price every bill item, 

Many of the bill items are insignificant to the total value of the bill 

and are therefore priced as quickly as possible using Unit rate 

estimating methods, 
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Alternatively they may be priced without calculation, This is 

frequently described as gash or spot rate estimating, The estimator 

is not concerned with the actual resources required to complete the 

item on their individual outputs, All that is required is to enter 

a sum of money against the various cost code categories to cover the 

cost of completing the work, 

The 'cost important' items by definition require more 

detailed attention, In civil engineering work these tend to be the 

items that are priced by an Operational rate method although Unit 

rate estimating is used in major items of a repetitive nature, 

The estimator has complete freedom of approach in how he 

decides to price a particular bill item although he may be called 

upon to JUstify this to the adJudication panel, 

2,4,7 SITE OVERHEADS 

When the direct cost for the project has been completed it 

is possible to assess the site overheads or on costs, 

. . (48)(49)(50) 
These may be summarized under the folloW1ng head1ngs: 

i) Site management and supervision; • 

ii) Plant, 

iii) Transport; 

iv) Scaffolding, 

v) Miscellaneous labouri 

vi) Accommodation, 

vii) Temporary works and services j 

viii) General items 1 

ix) Commissioning and handover; 

x) Sundries requirements, 
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For the calculation of the sum of money necessary to cover these costs 

the estimator refers to detailed check lists of requirements. Examples 

of these check lists are given in Appendix Ill. Reference is also made 

to the contract programme and the direct cost estimate totals. The 

direct cost estimate totals indicate the level of overhead support 

required for the project and the contract programme identifies the 

timing and duration of overhead requirements. 

The check lists show the estimator what allowances should be 

made in each category. It is the estimators responsibility to check 

that the latest rates for services, transport, site accommodation are 

included. This involves communication with the company personnel 

department, plant department and external statutory authorities to 

ensure all the requirements for the particular location are covered. 

The calculation of site overheads is the last process in 

calculating the direct cost of the project. The estimator is then 

required to present to senior management reports relating to the 

prOJect. These reports contain: 

a brief description of the project; 

a description of the method of construction; 

notes of any unusual risks which are inherent in the 

project and which are not adequately covered by the 

conditions of contract or bills of quantities; 

any unresolved or contractual problems; 

an assessment of the state of the design process and the 

possible financial consequences thereof; 

notes of any maJor assumptions made in the preparation 

of the estimate; 
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assessment of the profitability of the project, 

any pertinent information concerning market and 

industrial conditions. 
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The costs of the work included in the estimate are reported 

to senior management in cost reports that give details of• 

and 

main contractor's labourj 

main contractor's plant allocated to rates; 

main contractor's materials; 

main contractor's own sub-contractorsj 

sums for nominated sub-contractors; 

sums for nominated suppliersi 

provisional sums and dayworks 1 

contingencies; 

amounts included for attendance on domestic and 

nominated sub-contractors; 

amounts included for materials and sub-contract 

cash discounts. 

The estimator must also assemble the total hours for each 

category of labour and the total hours or weeks for each. major item 

plant and total quantities for materials. These resource totals are 

compared with the planners calculated resource totals and any differences 

reconciled. 

2.4.8 TENDERING ADJUSTMENTS 

The direct cost estimate for the proJect is assessed by 

representatives of the senior management and representatives of the 

estimating team. 
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It is the responsibility of this "adjudication panel" to satisfy 

themselves that the estimate is adequate and represents the l1kely 

cost to the company of completing the work if awarded the contract. 

The estimator responsible for the preparation of the estimate is 

questioned as to his assumptions and decisions. Frequently lump sum 

additions or subtractions are made to the estimate to adJUSt the 

total sum. 

Additions are made to the estimate to include allowances for 

head office overheads, profit and risk. 

Additional administrative costs can be easily assessed and 

forecast from previous records of head office rates, heating charges, 

etc. In order to provide accurately for overhead costs it is 

necessary to know the relationship between costs and turnover. A 

monthly comparison of the level of turnover with overhead costs should 

indicate the required contribution from future contracts. The cost of 

financing the project can be obtained from analysis of the cash flow 

for the project. An example is given in Chapter 3.7. 

The amount of profit required by a construction company for 

a particular project varies with: 

volume of work in hand) 

orders anticipated, 

market conditions; 

risk factor. 
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To assess these factors the tender adJudication panel require 

an analysis of the following information: 

the preliminary items within the bill; 

work to be undertaken directly by the contractor, 

the contractors specialist service requirements, 

the total materials value and proportion of bulk materials; 

the work to be sub-contracted) 

the sub-contractors nominated by the Engineer; 

the supplies nominated by the Engineer; 

provisional sums and prime cost items; 

dayworks; 

contingency allowances. 

It is usual to add different profit margins for company 

work and sub-contracted work. 

The addition of monies to cover these factors changes the 

estimate into a tender. Two alternative structures of the tender 

i . . . (ll) d h . . 8 pr ce are g1 ven by Ba1nbndge an s own 1n Figures 7 and 

page ""~-

Rate loading is carried out when the total tender sum has 

been determined. This is the process whereby the rates for some bill 

items are raised while for others they are lowered, so keeping the 

total tender sum the same. The obJect of this 'loading' of bill 

i terns is· 

to make extra money on bill items, 

to improve cash flow for the project; 

to make extra money through inflation indices. 
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Figure 7 

SCHEMATIC DIAGRAM OF THE STRUCTURE OF TENDER PRICE 
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There may be items within the bill where the estimator considers that 

the quantity has been underestimated. The chance exists of making 

additional money by artificially raising the rate of the item so as to 

capitalize on any increase in the actual amount of work completed on 

the project. 

By raising the rates of bill items relating to work completed 

early within the project the estimator increases the positive cash flow 

for the proJect and reduces the capital "locked up" in the project. 

In situations of high interest rates and low inflation this proves 

financially attractive. 

During periods of high inflation and low interest rates it 

may be attractive to load the bill items relating to work to be 

completed in the latter stages of the proJect. This enables additional 

monies to be accrued following the calculations using the appropriate 

inflation indices. 

2.4.9 PRICING AND EXTENSION OF THE BILL OF QUANTITIES 

The tender figure for the contract must be entered into the 

contract documents. Where only the submission of a Form of Tender is 

required only global sums are entered. In submitting a ~ender with 

a priced Bill of Quantities the direct cost rates calculated need to 

be amended to take account of adjustments to the estimate, the mark 

up allowances and any rate loading. 

Additions may be in the form of percentage additions or lump 

sum adjustments. Percentage additions may be made to either particular 

cost code categories (ie 10% on labour, 20% on plant etc) or to 

individual items within the bill. 
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Lump sum adjustments are frequently made by using the preliminary 

section of the bill to include the balance of the mark up. The process 

of apportioning money throughout sections of the bill or particular 

classes of work is rarely performed because of the clerical effort 

required. 

The transfer of the rates into the Bill of Quantities must 

be carried out manually by the estimator. The bill is then passed to 

the comptometer operators for extension, (the multiplication of each 

item rate by the quantity) totalling and checking. The final stage is 

the returning of the completed Bill of Quantities to the promoter or 

his representative together with the Form of Tender formally offering 

to undertake the works. 

• 



3,0 THE CALCULATIONS INVOLVED IN THE ESTIMATING 
AND TENDERING PROCESS 
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This chapter contains examples of the principle calculations 

performed during the estimating and tendering process, These include: 

the turnover and tendering programme, 

the "all-in" labour rate~ 

the "all-in" mechanical plant rate, 

an example of Unit rate estimating, 

an example of Operational estimating; 

the calculation of site overheads; 

an example of the cash flow analysis for a construction 

projectj 

... adjustments to the tender to allow for inflation and rate 

loading. 

The calculations are analysed with respect to· 

the input required; 

the source of the input; 

the results produced, 

how the results are incorporated into the tender. 

A complete computer aided estimating system should have 

the facilities to support all these calcu1at1ons whether fully 

integrated into the main part of the system or provided as sub-

programs, 

3 ,l THE TURNOVER AND TENDERING PROGRAMME 

Davies <35) states the importance of tendering within a 

defined tendering policy, This can be established when, having 

defined trading and marketing policies, the following information is 

prepared: 
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a turnover target divided into each market showing the 

proportions in which the total turnover is to be obtained, 

an overheads budgetj 

gross and net profit targets; 

the anticipated volume of enquiries required to achieve 

the turnover. 

The tendering policy can be represented by a tendering 

programme, showing the values and latest dates to achieve the volume 

of enquiries and turnover target. Examples of a turnover programme 

(35) 
and tendering programme produced by Davies are included as 

Figs 9 and 10, pages '-? and 70 For simplicity, the turnover 

programme is geared to only three market sectors and the tendering 

programme shows one sector only. 

3. 2 ALL-IN LABOUR RATE 

The estimator must determine the basic hourly rate and all 

the numerous expenses resulting directly from the employment of labour 

to calculate the true hourly cost of labour to the company. The 

"all-in" rate is usually calculated for three basic categories of 

workers - labourers, craftsmen and plant operators. 

The main items to be considered are: 

the basic or current wage rate inclusive of the cost 

of Guaranteed Minimum Bonus Payments and Joint Board 

Supplement Rules; 

payments required by the Working Rule Agreement (plus rates, 

tool money, dirt money etc); 

allowances to cover guaranteed time; 
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sick pay schemes, 

employers liability insurance; 

training levy; 

National Insurance/Social Security, 

Pensions; 

holidays with pay schemes; 

allowances to cover redundancy; 

wage related benefits. 
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The following annotated example shows the inclusion of 

all these factors. The approach follows that of Benedict (Sl) with 

reference to Wa!k1nshaw (S2) 

It is required to calculate: 

site working hoursJ 

weeks worked in a year~ 

actual hours worked in the year, 

non productive overtime, 

the costs of employing labour; 

the annual cost of labour. 

The input for the calculations is obtained through: 

construction industry standard agreements and 

statutory employment conditions,<
53

) 

the contract programme; 

an examination of the site location and current market 

for labour. 

This information is used to produce factors and allowances 

that may be added to the standard hourly rate. 
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The all-in rate will vary for each contract and also with different 

estimators allowances. 

SITE WORKING HOURS 

Assume the site works a Summer and Winter period. 

SUMMER PERIOD - 30 weeks 

Hours worked Monday to Friday s.ooam to 5.3opm 

Therefore from WRA Rule VI 

Monday to Thursday 

Friday 

8 hours normal 1 hour overtime 

2 hours overtime 7 hours normal 

This gives a working week of 39 hours plus 6 hours overtime. 

Non productive overtime = 6.0 x 0.5 = 3 hours 

48 hours Total paid hours per week = 

WINTER PERIOD - 22 weeks 

Hours worked Monday to Friday s.ooam to 4.30pm 

This gives a working week of 39 hours plus 1 hour overtime. 

Non productive overtime = 

Total paid hours per week = 

0. 5 hours 

40.5 hours 

TIME UNWORKED DURING THE YEAR 

HOLIDAYS 

WINTER 

SUMMER 

EASTER 

ADDITIONAL 

Rule VIA of WRA 

7 working days + Christmas, Boxing day, New Year. 

Total = 2 calendar weeks. 

Two calendar weeks. 

4 working days following Easter Monday. 

4 Bank holidays during the Summer period. 

Total holidays = 5 weeks 4 days. 



SICK LEAVE 

Assume off work 1 week Summer 

First three days not paid. 

2 weeks Winter 

Thereafter paid at £4. 49 per working day. 

Reduction with respect to earnings related supplement DHSS? 

INCLEMENT WEATHER 

Assume 60 hours inclement weather per year. 

WEEKS WORKED IN A YEAR 

Total weeks worked in the year 

Holidays 

Sick leave 

Weeks worked in the year 

ACTUAL HOURS WORKED PER YEAR 

= 

= 

= 

= 

52 weeks 

5 weeks 4 days 

3 weeks 

43 weeks 2 days. 

Summer period 

Winter period 

30 weeks x 45 hours = 1980 

22 weeks x 40 hours = 320 

2300 

Hours unworked due to holidays 

Summer period 2 weeks annual holiday 

1 week easter week 
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4 days bank holiday 

Total 3 weeks 4 days ie 

2 weeks Christmas period 

180.5 hours 

Winter period 85 hours 

Total hours unworked due to holidays 265.5 hours 

Hours unworked due to inclement weather 60.0 



Hours unworked due to sick leave 

1 week summer 

2 weeks winter 

TOTAL HOURS LOST THROUGH SICKNESS 

Loss of hours through giving men notice 

TOTAL HOURS UNWORKED IN THE YEAR 465 

TOTAL HOURS WORKED IN THE YEAR 1835 

CALCULATION OF NON PRODUCTIVE OVERTIME 

Non productive overtime in summer 

Non productive overtime in ~nter 

Less holidays and sick leave 

; 30 X 3 hours 

ie winter period 

summer period 

; 22 X 0 0 5 

2 weeks sick deduct 12 hours 

2 weeks holiday 

1 week sick 

.. 
; 

; 

47.5 

85.0 

132.5 

7 

90 

11 

3 weeks 4 days holiday deduct 2.4 hours 

TOTAL DEDUCTIONS 14.4 hours 

NON PRODUCTIVE OVERTIME 86.6 hours 

COSTS OF EMPLOYING LABOUR 

Basic rates of pay: (Working Rule Agreement Rule 1) 

Labourers 162.5 p/hour 

Tradesmen 190 p/hour 

Note operatives paid at Labourer rate with appropriate plus rate. 

Overtime paid at 1! or 2 times hourly rate (WRA Rule VII) 

Bonus - assume 30% including guaranteed minimum. 

Tool money varies per tradesman - say - 85 per week 

Plus rates assumed at 2% 

Holiday stamps and Death benefit £8.45 per week 

Sick pay £4.49 per day (after first three days). 
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National Insurance 

C.I.T.B. levy 

= 

= 

13.7% of payroll 

£10.00 Labourers 

£45.00 Tradesmen 

Severance pay assume 2% 

Insurance (employers and public liability) 

Small tool allowance 

Supervision 

say 2~% 

say 6~% 

assume 2% 

Allowances may also be necessary in certain conditions 
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for additional plus rates. Tbe Working Rule Agreement should be 

studied for special conditions (Rule VC), Night work (Rule XIV), 

Shiftwork (Rule VIII), Tide work (Rule IXA), Periodic travel (Rule XI), 

Height money (Rule XIIIA(c)) etc. 

Examples of the calculation of the Total Annual Cost of 

Labour and "All-In" Labour rate are given in Figures 11 and 12, 

pages 7'- and 77 • 



CALCULATION OF ANNUAL COSTS OF LABOUR 

LABOURER 

Basic Rate x No. of hours worked 

162.5 x 1835 or 190 x 1835 £2981.87 

Inclement weather 

Basic rate x 60 hours 

162.5 x 60 or 190 x 60 £ 97.5 

BASIC TOTAL £3079.37 

Bonus 30% (including £ 923.81 

guaranteed minimum) 

Non productive overtime 

Basic rate x 86.6 £ 140.72 

Public holidays - basic rate x £ 104.00 

8 hours x 8 days 

Sick pay £4.50 X 9 £ 40.5 

Tool money 85p X 43.2 

Plus rate of 2% on basic total £ 61.59 

PAID TOTAL £4349.99 

National Insurance 13.7% paid total £ 595.95 

c.I. T .B. levy 

Annual holidays and death benefit 
47 weeks x £9-10 

Small tool allowance 2!% 

Supervision allowance 6!% 

Allowance for severance pay 1!% 

Insurance 

TOTAL ANNUAL COST 

£ 10.00 

£ 427.7 

£ 108.75 

£ 282.75 

£5744.59 

£ 86.17 

£ 114.89 

£5976.20 

Figure 11 CALCULATION OF THE ANNUAL COST OF LABOUR 
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CRAFTSMAN 

£3486.5 

£ 114.0 

£3600.5 

£1080.15 

£ 164.54 

£ 121.60 

£ 40.5 

£ 36.72 

£ 72.01 

£5116.02 

£ 700.89 

£ 45.00 

£ 397.15 

£ 127.90 

£ 332.54 

£6719.50 

£ 100.79 

£ 134.39 

£6985.23 



CALCULATION OF THE 'ALL IN' RATE 

Total Annual Cost for Labourers 

Total worked hours 

Therefore 'all in' rate 

Total Annual Cost for Craftsmen 

Total worked hours 

Therefore 'all in' rate 

= 

= 

= 

= 

= 

= 

= 

£5976.20 

1835 

£5976.20/1835 

£3.25/hr 

£6985.23 

1835 

£6985.23/1835 

= £3.81/hr 

Figure 12 CALCULATION OF THE "ALL-IN'' LAOOUR RATE 
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3.3 "ALL-IN" MECHANICAL PLANT RATE 

Construction plant for a project may be hired from a plant 

firm or obtained from the company plant division._ The estimator must 

incorporate into the rate used in his build up the true cost of the 

plant. 

For hired plant, the cost of all additional running costs 

not covered by the hirers quotation must be included. These running 

costs include: 

emoluments of the operator, 

fuel, 

oil; 

grease, 

other consumables. 

Most hired plant is provided with an operator. The estimator 

may have to allow for additional monies to bring the operators rate 

up to these covered by any site agreement. Where no operator is 

provided the full all-in operator rate must be added. Fuel costs are 

normally calculated on the basis of an estimated number of litres per 

hour for the plant. The estimator consults his own records or those 

(54) 
from standard manuals such as Spence-Geddes Oil and grease may 

be allowed for as an allowance per hour of plant time or a percentage 

addition to the fuel cost. Other consumables are allowed for by a 

percentage addition. 

Where plant is hired the basis of the rate is the hourly rate 

as negotiated with the company. To this the estimator adds allowances 

to cover those aspects not included in the hire contract. The 

information required by the estimator is obtained from his own records 

or standard manuals. 
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Where the plant item is owned by the contractor the rate 

used by the estimator must cover both the ownership and operating 

costs. 
. (55) 

The following example based on Harris and McCaffer shows 

how this may be built up, 

Calculation of the hourly rate for a crane given the 

following information: 

Initial cost 

Resale value 

Average working hours per year 

Years of life of the machine 

Insurance premiums per year 

Licences and tax per year 

Fuel at 20 litres per hour 

Oil and grease 

Repairs and maintenance 

Required rate of return on capital 

Overheads are not included for simplicity, 

Item 

Depreciation straight line 

£54 000 
10 

Interest on finance, expressed in terms of an 

annual mortgage type payment 

58050 X 0,199 X 10 58050 
10 

Insurance and tax 

Ownership cost 

£58 050 

£ 4 050 

2000 

10 

£ 220 

£ 150 

£0,18 per litre 

10% of fuel cost 

15% of initial cost per year 

15% 

£ per annum 

5400 

5 747 

370 

£11 517 



Item 

Fuel (litres) 20 X 0,18 X 2000 

Oil and grease 

Repairs 15% x 58 050 

Operating cost 

Total cost 

Marginal hire charge 28 144 
2 000 

£ per annum 

7200 

720 

8 707 

16 627 

28 144 

£14,08 per hour 
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The above calculation allows for the generation of sufficient 

income to replace the asset, cover operating costs and provide a return 

on the initial capital invested, If the company plant division is 

run as more than a service department and is expected to contribute 

to head office overheads and profit then an additional allowance must 

be added, 

The hourly rate as calculated is that which the company 

plant department would produce for the estimator, An average number 

of hours per annum is used in the calculations, The estimator should 

assess if the hours the plant is used in the contract will vary from 

the average and make an allowance for extra fuel, oil and grease, 

Similar additions should be made for particularly tough working conditions, 

sand/clay/rock etc. 

Whether using hire or internal plant the estimator works from 

a basic rate supplied and makes allowances according to the expected 

circumstances of the project, As with the "all-in" labour rate, this 

rate is then used throughout the build-up of the direct cost estimate, 
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3,4 AN EXAMPLE OF UNIT RATE ESTIMATING 

In unit rate estimating the calculation of a labour, plant 

or material rate is based upon a predetermined output or usage rate 

and the quantity of work stated against the bill item, An example is 

given below: 

ITEM 

A 

DESCRIPTION OF WORK 

Supply and Fix High 
Yield Rebar to B,S 4447 
- 20mm dia, 

UNIT RATE 

TNNE 6,35 

The estimator decides to employ the following resources: 

AMOUNT 

20mm Diameter High Yield Rebar- Cut, Bent and Delivered, 

Steel f1xer 

22 R B Crane (for off-loading the steel) 

The output or usage rates are taken from company or personal data and 

amended to reflect the specific contract conditions. 

20mm Diameter High Yield Rebar 1,10 TNNE/TNNE 

Steel fixer 18,50 HR/TNNE 

22 R B Crane 0,20 HR/TNNE 

A quotation is received for the supply of the steel and the all-in 

rate calculated for the steel fixer and 22 R B Crane, 

These prices are as follows: 

20mm Diameter High Yield Rebar 247,00 £/TNNE 

Steel fixer 5,75 £/HR 

22 R B Crane 15,46 £/HR 
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The rate for each resource is then calculated, 

Resource rate usage rate x cost. 

The Total rate for each cost code (Labour, Plant, ~aterials) calculated, 

The rates added to give the total item rate and the bill item amount 

calculated by multiplying by the quantity, 

ie. 

Rate for 20mm Dia, High Yield Rebar = 1,10 x 247 = 271,70 £/TNNE 

Rate for Steel fixer 

Rate for 22 R B Crane 

= 18,5 X 5,75 = 106,37 £/TNNE 

= 0,2 X 15.46 = 3,09 £/TNNE 

TOTAL ITEM RATE 

TOTAL ITEM COST 

c 381,16 

= 2420,38 

The calculation as explained above is carried out on the estimator's 

work sheets and then the rates transferred to the bill of quantities, 

3,5 AN EXAMPLE OF OPERATIONAL ESTIMATING 

Operational Estimating is the calculation of a rate for 

labour and plant groups based up~n the total quantity of work involved 

and the total period that resources will be required on site, This is 

illustrated in the example below: 

An estimator is pricing the plant required to place 

concrete on a particular contract, From the bill he knows that the 

total amount of concrete is 8000 m3, He decides that concrete may 

be poured at an average rate of around 210 m3/week giving a total 

number of weeks for concreting at 38, The maximum pour to the base 

slab is some 160m3 , Concrete will be delivered by 'Ready Mix', 
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He decides that the plant he will need for the placing 

of the concrete will be: 

2 No. 22 R B cranes; 

- 4 No, Concrete Skips, 

6 No, Dumpers,. 

- 6 No, Vibrators. 

The plant will be hired from the company plant yard at a weekly rate, 

held on site for the full 38 weeks, and used solely for the purpose of 

placing concrete, The total cost for the operation is therefore: 

Item No, Weekly No, Cost 
rate weeks £ 

22 R B crane 2 X 220,0 X 38 = 16720,00 

Concrete Skip 4 X 10,0 X 38 = 1520,00 

Dumper 6 X 25,0 X 38 = 5700,00 

Vibrators 6 X 10,0 X 38 = 2280,00 

TOTAL COST = £26220,00 

COST PER M3 = £3,28 

This rate can then be applied to each bill item involving the placing 

of concrete on a pro rata basis related to the quantity involved, 

For example, if the estimator now wished to price this bill item: 

ITEM DESCRIPTION OF WORK UNIT QTY RATE TOTAL 

F722,1 Place concrete to bases M3 56,0 3,28 183,68 

The calculations for Operational Estimating involve estimates 

of the total quantity of work,resource prices and time. Resource 

prices are obtained from all-in rates based on a weekly period or 

calculated from an hourly rate assuming an average working week for 

the period on site, 
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The period on site is calculated from an assumed output rate and 

checked against the contract programme. The total quantity of work is 

obtained by abstraction from the Bill of Quantities in Stage 1 of the 

estimating and tendering process. 

The rate calculated is applied to all the bill items that 

constitute the total quantity of work. The estimator may price a bill 

item by a combination of Unit Rate and Operational estimating. 

Consider the following bill item: 

ITEM 

B 

DESCRIPTION OF WORK 

Mix and place concrete 

class 27.5/20 to bases 

UNIT 

M3 56.0 

£ 
RATE 

50.27 

The placing of the concrete to the bases may be calculated on an 

£ 
AMOUNT 

2815.12 

Operational estimating basis (say as in the previous example giving a 

rate of 3,28 £/M3). The provision of concrete would be calculated on 

a unit rate basis. Suppose the concrete is to be supplied by 'Ready 

Mix' at £42.75/M3. The estimator allows 10% wastage so the rate for 

material = 42.75 x 1.1 = 47,02 £/M3. This gives a total rate for the 

item of £50.27/M3 and a total item amount of £2815,12. 

3,6 CALCULATION OF SITE OVERHEADS 

The calculation of the sum of money required to cover site 

overheads is based upon detailed check lists containing references to 

all the items of materials, plant and services necessary to operate a 

construction project. Details of these check lists are contained in 

Appendix I II. 

A typical set of calculations with respect to site management 

and sup~rvision requirements is shown in Table 1, page 85. 
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TABLE 1 SITE OVERHEADS - SITE ~t~NAGEMENT REQUIREMENTS 

A - SUPERVISION ( TECHNI GAL) 

- Cost 
No WEEKS each 

£ - --- per --
from To No week 

Project Manager 1 1 38 38 400 15 200 

Agent 1 1 38 38 350 13 300 

Sub Agent 2 1 38 38 350 26 600 

Senior Engineer 1 1 38 38 350 13 300 

Section Engineer 2 1 38 38 300 22 800 

Setting out Engineer 2 1 38 38 250 19 000 

Junior Engineer 2 5 38 33 250 16 500 

Senior Measurement Engineer 1 1 38 38 350 13 300 

Measurement Engineer 1 5 38 33 300 9 900 

Junior Measurement Engineer 1 5 38 33 250 8 250 

Quantity Surveyor 

Assistant Quantity Surveyor 2 5 38 33 300 19 BOO 

Production Controller 

Senior Laboratory Engineer 

Laboratory Engineer 

Laboratory Technicians 

Works Manager 

General Foreman 1 1 38 33 400 13 200 

Section Foreman 2 1 38 33 350 22 100 

Foreman - Carpenter 1 5 38 33 350 11 550 

Foreman - Scaffolder 1 5 38 33 350 11 550 

Foreman - Steel fixer 1 5 38 33 350 11 550 

Foreman - Bricklayer 1 5 38 33 350 11 550 
-

Carried to 
Summary A £260450 
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Reference is made by the estimator to the site plan contract 

programme and the direct cost estimate to ascertain: 

the nature of the site (dispersed or compact); 

the number of operatives to be controlled; 

the number of sub-contractors to be co-ordinated. 

A formal organization structure should be prepared for the contract 

and a bar chart of staff requirements prepared to ensure continuity of 

(56) 
supervision over the duration of the contract. All technical 

staff, foreman and clerical staff necessary for the running of the 

site should be included. 

3.7 AN EXAMPLE OF THE CASH FLOW ANALYSIS FOR 
A CONSTRUCTION PROJECT 

The cost of financing a construction proJect must be 

included in the mark-up additions for head office overheads. This 

is calculated from the cash flow analysis for the project. The 

importance of the management of cash flow is emphasised by Smith. ( 57) 

Within the construction industry Spellmans ( 5S) and Tapner ( 59) have 

shown how construction companies fail principally because of cash flow 

problems. An example of the cash flow analysis for a typical construction 

project is given below: 

To calculate the cash flow the following data is needed: 

a graph of contract value against time; 

the project costs broken down into labour, plant, 

materials and sub-contractor categories; 

the measurement and certification interval; 

the payment delay between certification and the 

contractor receiving the cash; 



the retention conditions and repayment arrangements; 

the terms of paying the resource costs and the delay 

between incurring a cost liability and making payments, 

VALUE v TIME 

87 

A graph of contract value against time is prepared from a 

study of the contract programme drawn up in a bar chart form, The 

total tender sum is sub-divided to cover each of the activities on 

the bar chart by consideration of the work involved and the monies in 

the relevant items in the bill of quantities. The value for each 

activity is then apportioned throughout the time period, From this 

the value in each month of the contract and the cumulative value per 

month may be calculated, (see Figures I3and 14, pages 8B and 89 ). 
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PROJECT COSTS AND COST v TIME 

It is required to calculate a similar curve for cost against 

time. This is calculated from consideration of the percentage addition 

made to the contract costs to cover profits and overheads. Assume 

each bill item carries the same percentage addition. Then, the 

cumulative cost against time is a simple proportion of the cumulative 

value for each month. For example if the contribution margin is 15% 

value = cost + 15% = 1.15 x cost 

Therefore Cost = value/1.15 = 0.87 x value. 

From the direct cost summary for the contract it is possible 

to calculate the percentage of cost in each resource category, labour, 

plant, materials etc. For this proJect assume: 

Labour 20% 104 400 

Plant 40% 208 800 

Materials 20% 104 400 

Subcontractors 20% 104 400 

100% 522 000 

~"' 
THE MEASUREMENT AND CERTIFICATE INTERVAL AND THE PAYMENT DELAY 
BETWEEN CERTIFICATION AND THE CONTRACTOR RECEIVING CASH 

Assume the following conditions with respect to the 

contractual conditions covering the measurement of the works and the 

consequent payment by certificate. 

Retention 10% of value 

No maximum retention figure set 

Retention monies paid as follows:-

50% retention paid one month after completion. 

50% retention paid six months after completion (at the end of the 

maintenance period). 
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First certificate submitted at the end of month- 1 certificate then 

submitted on a monthly basis. One month delay between submission and 

payment. 

THE PAYMENT BY THE CONTRACTOR OF RESOURCE COSTS 

Assume the following delays between the incorporation of 

resources in the project and the subsequent payment for them: 

Labour 

Plant 

Materials 

Subcontractors 

Nil 

Two months 

Two months 

Two months 

THE CALCULATION OF CAPITAL LOCK-UP 

Having assembled the above data it is possible to calculate the 

capital lock-up for the project. This is shown in Table 2 , page ~2 

In this table the time period of one month is used. (A more accurate 

calculation could be obtained by using a time interval of one week). 

The explanation of Table 2 is as follows: 

Row 1 is the cumulative value for the proJect derived as previously 
discussed; 

Row 2 is the cumulative value less retention; 

Row 3 is the value less retention (Row 2) shifted by an amount equal to 
the payment delay between valuation and the contractor receiving his 
money; 

Row 4 is the cumulative retention payments inserted at the time they 
would be received, 

Tbe cumulative costs for the total proJect are shown in Row 5. The 
proportion of costs due to labour is calculated and inserted in Row 6. 
This is repeated for materials in Row 8, for Plant in Row 10 and for 
subcontractors in Row 12. 

Rows 7, 9, 11 and 13 shift the cost liabilities shown in Rows 6, 8, 10 
and 12 by an amount equal to the average delay in incurring the cost 
liability and making the payment. 

Row 14 is the cumulative cash out and is the sum of Rows 7, 9, 11 and 
13. 

Row 15 is the cumulative cash flow from Row 3 plus Row 4 less Row 14. 
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The discrepancy between costs and revenue received must 

be met by the contractor either from capital supplied from the 

company's cash reserve or borrowed, If the cash is borrowed, interest 

will be charged to the company, if cash from the cash reserve is used 

the project should be changed for the interest earning capability, 

The interest payable may be obtained by calculating the shaded area 

between the two curves in Figure 15, page 94 

Area between the curves 

Assume interest rate c 19% per annum 

Interest payable 4,2 x 50000 £ months 
X 19% 

12 months 

= £3325 

An allowance in the overheads to cover this amount may then be 

made, Further details of construction cash flow forecasting methods 

. (60) (61) (62) 
may be found 1.n Kerr , McCaffer and Pike , McKay and 

(63) 
Cook and Japson 
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3,8 CERTIFICATES AND PAYMENT 

The contractual position with respect to payment for work 

completed on construction projects is normally based on the General 

Conditions of Contract for use with works of Civil Engineering 

(23) 
Construction , 

The procedure may be described as follows: 

i) The Contractor submits to the Engineer after the end of 

each month a statement showing the estimated contract 

value of the permanent work executed up to the end of the 

month; 

ii) The Contractor is then paid on certificate, by the 

Engineer, the amount due to him on account of the value 

of permanent work executed up to the end of the month 

less the value of permanent work executed up to the end 

of the previous month; 

iii) To this amount is added - an amount as the engineer may 

consider proper on account of materials for permanent work 

delivered; an amount to cover the provision of Construction 

Plant and Temporary Works; any payment made to the Contractor 

is subject to retention; one half of the retention monies 

becomes due to the Contractor upon completion of the works; 

the remainder is paid after expiration of the Period of 

Maintenance, 

Included within the Bill of Quantities will be preliminary 

items and the Contractor will seek payment for these at various stages 

throughout the construction of the work, 



Preliminary items are of four kinds ( 64) 

cost related; 

time related; 

single payment; 

a combination of two or more of the above, 
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Preliminary items which are cost related are dependant on 

the expenditure programme for the project, Preliminary items which 

are time related depend for their value on the contract period, 

Single payment preliminary items are dependant on the execution of 

items of work at a particular point within the contract programme, 

Payment for preliminary items can be made on the basis of 

the type of item (see above) or by considering the total value of the 

items as if they were all cost related or all time related ( 6S) 

Under special contractual conditions groups of items or an 

agreed sum are considered critical costs and paid to the Contractor 

at the beginning of the contract as a 'mobilisation' payment, 

The Contractor must give careful consideration to the 

payment of monies for work completed as this may radically effect the 

company's cash flow and consequently the capital lock up and overhead 

requirements, This is best indicated by considering the cash flow 

example already used, The example assumed the payment of monies 

following a valuation at the end of every month, If a valuation was 

only carried out at the end of every two months the capital lock up is 

increased to £8122. See Table 3, page 97 and Figure 16, page ~B 
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Payment for preliminary items may result in the underpayment 

of some items and the overpayment of others. Where a time related method 

is used and the contract runs behind program,over~ayment will occur. 

Where the cost related method is used, there is a danger of inadvertantly 

exceeding the total of the preliminaries when the total value of the 

Contractor•s work is increased by variations. 

(24) 
Under the CESMM , tenders have the option to define a 

group of bill items and insert charges against them to cover those 

expected costs which are not proportional to the quantities of 

permanent works. 

To distinguish these items they are called Method Related 

Charges. 

They are themselves divided into charges for recurrent or 

time related costs elements, ~uch as maintaining site facilities or 

operating major plan~ and charges for elements which are neither 

recurrent nor directly related to quantities~uch as setting up site, 

bringing plant to site and temporary works). The idea behind this is 

to effect a fair representation of the Contractor's costs so as to 

avoid claims and a climate of contention which result from variations 

in bill item quantities. If there is a variation reducing the work 

volume it is seldom necessary for the Contractor to claim for the 

cost of under-utilization of resources or under-recovery of indirect 

costs. Such costs are covered by the Method Related Charges and payment 

against them is not reduced. If there is a variation increasing the work 

volume or causing a delay producing an increase in the costs covered by 

Method Related Charges, adjustment of the charges can be made within the 

terms of the contract obviating the necessity for a claim. 
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The procedure for Method Related Charges has to allow for the 

situation which develops if the Contractor changes his mind about 

arrangements which were assumed when pricing his tender. In the 

event for example of a Contractor who has entered charges for a 

hatching plant deciding to use ready-mixed concrete, interim payments 

against the Method Related Charges should be certified in proportion 

to the quantity of concrete placed. It would be unreasonable, in the 

contractual sense, to do otherwise. If there were variationsaffecting 

the volume of concrete placed it would similarly be unreasonable to 

do anything other than value the varied quantity at a rate carrying 

an appropriate proportion of the charges for the hatching plant. 

3. 9 ADJUSTMENTS TO THE TENDER TO ALLCM FOR I NFLA TI ON 
AND 'RATE LOADING' 

In 1971, the Steering Group on Price Adjustment Formulae 

published a report (GG) recommending a formula based on the use of 

monthly indices as a means of adjusting contract values for changes in 

the cost of the labour, plant and materials required in the construction 

of civil engineering projects. The formula was based on monthly price 

indices reflecting changing costs in the following elements of construction 

work within civil engineering contracts. 

i) Labour1 

ii) Plant, 

iii) Aggregate; 

iv) Cement; 

v) Bricks} 

vi) Cast Iron; 

vii) Coated Roadstone; 
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viii) Fuel, 

ix) Imported Softwood1 

x) Reinforcement; 

xi) Structural Steelwork. 

The Department of the Environment became responsible for 

collating and publishing monthly figures for indices in the above 

categories. 
(23) 

The fifth edition of the I.C.E. Conditions of Contract 

published in June 1973 adopted this method of indices as a replacement 

to the clause relating to the variation of price (labour and materials) 

(67) 
within the Fourth Edition of the I.C.E. Conditions of Contract • 

The use of the formula has been accepted by the civil engineering 

(68) 
industry 

The application of the civil engineering price adjustment 

formulae to contracts changed the approach of Contractors who had 

previously concentrated on reducing their capital lock up by 

attempting to gain payment for all works at the earliest possible 

opportunity. If the rate of inflation was higher than the cost of 

capital then by improving their contract cash flow Contractors were 

depriving their companies of adequate compensation as calculated by the 

Baxter formula for increased costs ( 62) 

The following factors identified by Kerr (GO) and Pike ( 62) 

need to be considered if the Contractor is to fully appreciate the 

contract cash flow: 

gross profit margin; 

cash out delay; 

cash in delay; 

retention moniesj 

contract durations; 
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over or under measurement ; 

the shape of the cost curve; 

the delay in payment for variations; 

borrowing costs; 

investment return1 

contract value breakdown as indicated in the 

contract documents. 

Having considered the above factors the Contractor may 

minimise his capital lock up by increasing specific item rates within 

the bill of quantities while keeping the total tender sum the same by 

reducing others. This action is known as 'rate-loading'. Rate loading 

may be performed on individual bill items or complete classes of work. 

The cash flow for the proJect will be affected but not the competitiveness 

of the tender. An example calculation is shown below. 

Consider the following Bill of Quantities: 

ITEM 

A 

B 

c 

DESCRIPTION OF WORK 

Class F3 'Formwork' 

High Tensile Rebar 
20 mm dia. 

Excavate Unsuitable 
Material 

D Insitu Concrete 
Class E 

E Two coats tar sprayed 
or brushed on water
proofing 

TOTAL TE!'.'DER SUM 

UNIT 

2 
m 

TNNE 

3 
m 

2 
m 

2 
m 

QTY RATE 

8 16.23 

28.39 273.27 

40 6.77 

20 80.86 

303 1.75 

AMOUNT 

129.84 

7758.13 

270.80 

1617.20 

530.25 

10306.22 
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It is decided to increase the rate for the bill item D by 20 percent 

and adjust the other bill 1tems accordingly to keep the total tender sum 

the same, 

Bill item D is increased by 20% 

ie, item rate (D) = 97,03 

item amount (D) = 1940,64 

Increase in total tender sum = 1940,64- 1617,20 

Difference = 
CHANGE IN ITEM D 

total tender sum 
amount (D) 

323,44 
8689,02 

= 0,0372 

1 -Difference = 0,9627 

= 323.44 

original i tern 

This then becomes the multiplier for all bill items except 

item D, ie, 

Item A 129,84 X 0,9627 124,99 

Item B 7758,13 X 0,9627 = 7468,75 

Item C 270,80 X 0,9627 260.70 

Item E = 530,25 X 0,9627 510,23 

The item rates become: 

Item A 15,62 

Item B 263,08 

Item C 6,52 

Item E 1,68 

and the re-adjusted bill becomes: 



ITEM 

A 

B 

c 

D 

E 

DESCRIPTION OF WORK 

Class F3 'Formwork' 

High Tensile Rebar 
20 mm dia, 

Excavate Unsuitable 
Material 

I nsi tu Concrete 
Class E 

Two coats tar sprayed or 
brushed on waterproofing 

TOTAL TENDER SUM 

UNIT 

2 
m 

TNNE 

3 
m 

3 
m 

2 
m 
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RATE AMOUNT 

8 15.62 124,96 

28,39 263,15 7470,78 

40 6,52 260,80 

20 97,03 1940,04 

303 1.68 509,04 

10306,14 

In this example a minor adjustment has been made to item B 

to bring the bill total back to £10306, 



4. AN ANALYSIS OF THE ESTIMATOR'S TASKS AND THE 
REQUIREMENTS OF A COMPUTER AIDED ESTIMATING SYSTEM 

The development of a computer aided estimating system 

based solely on a specification resulting from a study of the 

estimating and tendering process and the calculations involved 
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would be unsatisfactory. Estimating is a management process and not 

simply a series of calculations carried out in isolation to produce 

a final totalled sum on a sheet of paper. 

No computer system can be designed without consideration for 

the people who are to use it. A computer aided estimating system 

must reflect the needs of the estimator. Simple systems based on 

providing calculating routines (see Chapter 5) are viable but 

limited because they seek only to provide the user with a sophisticated 

calculator. No system that aims to provide full assistance to the 

estimator in all aspects of the estimating process can be produced 

without an analysis of the tasks of the estimator. 

This chapter describes the principles of task analysis, 

reviews eleven different methods of analysing tasks and describes in 

detail the technique produced by the writer to analyse the tasks of 

the civil engineering estimator. The technique adopted enabled the 

function of the estimator to be fully understood and a full list of the 

requirements for a computer aided estimating system to be identified. 

4.1 TASK ANALYSIS 

It is important to distinguish between a job, a task and 

an operation. 

A JOb is considered to be a person orientated term which 

(69) 
has title and contractual implication This provides a framework 

within which the tasks of a person are assigned. 
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A task may be defined as an element or operation of work by means of 

(70) 
which a specific result is achieved Any task may be further 

split into a number of constituent operations. Each operation may 

be further subdivided. This is shown diagrammatically in Fig. 17 

page 107. 

It is normal to collect data from the observed behaviour of 

the task performer and analyse this data to produce a full task 

description. This may be undertaken in one of four main methods of 

field observation. In each one of these the observer interacts 

differently with the subJects under study. The roles are catergorized 

as: 

Complete Observer; 

Complete Participant; 

Observer as Participant; 

Participant as Observer. (71) 

The Complete Observer places himself on the periphery 

of a social setting to gather information. No attempt is made to 

interact with the subJects of the study. 

The Complete Participant attempts to become an integrated 

member of the group under study while concealing any scientific intent. 

The Observer as Participant is only concerned with formal and 

brief relat1onships with the subJects under study. Using events such 

as interviews and questionaires immediate responses are obtained. 

No enduring relationship is formed. 

The Participant as Observer is included within the group he is 

studying making his presence known and attempting to establish relation-

ships with the subJects of his study. 



JOB 

TASK TASK TASK TASK 

1\ 11\ l\ 

OPERATIO lo-noJ 
EXAMPLE: 
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ENQUIRIES TO POSSIBLE SUPPLIERS, REVIEW 

QUOTATIONS etc. 

Figure 17 - THE SUBDIVISION OF THE ESTIMATORS JOB INTO TASKS 
AND OPERATIONS 
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(72) . 
Of these four research roles Becker descr1bed 

participant observation as the most suitable for exploring a new 

field for the purpose of identification, definition and description 

of problems, concepts and indices, Observation alone is inappropriate 

for obtaining the attitudes and opinions of people, The interview is 

(73) 
the most appropriate method for this purpose 

Consequently, for the purposes of specifying the role of 

man and machine in a computer aided estimating system the author 

decided to analyse information attained from interviews with 

estimators and then make a structured analysis of the data to 

classify the operations performed, 

4,2 TECHN1QUES OF TASK ANALYSIS 

Task analysis techniques have been developed for a number 

of purposes, The most common are: 

work station design; 

specifying man - machine systems; 

JOb design; 

job training; 

environmental evaluation; 

product design, 

There is no established single metholodgy or theoretical 

framework for assessing, describing or evaluating tasks ( 74>. Task 

analysis was used in this research to produce a man - machine system 

specification, ie, to establish the role that technology and the 

computer in particular could play in assisting the estimator, This 

was not simply a question of specifying the parts of the estimator's 

tasks that a machine may perform and detailing the remainder to be 

performed by the estimator, 
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The problem was to determine how the various operations within the 

tasks may be best allocated to produce an optimum system for estimating 

for civil engineering works, Annet and Duncan ( 75? emphasized that 

for a single task many different levels of description exist, varying 

from relatively gross statements of procedure to a micro-analysis at 

the physiological level of muscle action. The major problem when 

confronted with the performance of an experienced man in a working 

situation is what to describe and at which level of detail, In this 

research it was considered unnecessary to analyse in minute detail 

every aspect of the estimator's task but rather to establish the 

principal operations within the task and their inter-relationships. 

Eason and Harker ( 74 ) surveyed members of the Ergonomics 

Society to establish the types of task analysis techniques used by 

practising ergonom1sts. The following techniques were found: 

Simulation; 

Literature Search; 

Hierarchical Task Analysis; 

Critical Incident Technique; 

Activity Analysis; 

Ranking, 

Other techniques found by the author include: 

Diaries; 

Functional Job Analysis; 

Skills Analysis; 

Open Systems Approach; 

Signal Flow Graph Analysis, 
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These different types of task analysis are reviewed in Appendix I V. 

The method used in the research is described in the next section, 

4.3 THE ANALYSIS OF THE ESTIMATOR'S TASKS 

No method of task analysis reviewed was directly applicable 

to this research, Consequently a hybrid method was used by the 

writer. Following the collection of data by informal interview: 

a formal analysis was made of the operations carried 

out by the estimator; 

an assessment was made of the constraints to the 

estimator•s performance; 

an assessment was made of the communication pattern 

surrounding the estimator. 

This enabled a study of the estimator's tasks to be 

broadly examined to ensure all aspects of the JOb were considered. 

Then by dividing the operations within each task into specific 

categories directly related to the use of the computer, the full 

impact of the computer upon the tasks could be assessed, 

4,3,1 AN ANALYSIS OF THE OPERATIONS PERFORMED BY THE ESTIMATOR 

The hierarchical task analysis method outlined by Annet & 

(75) . . ( 69) ( 76) Duncan and deta1led 1n and was used to break the tasks 

of the estimator into a series of operations, Each operation was then 

assessed to determine how the computer may assist the estimator in 

his work, Consideration was given to the three functions of the 

computer; filing system, calculator, and report generator to identify 

the role the computer should play. 



It should be noted that the emphasis was purposely centred on the 

standard, most frequent aspects of the estimators tasks rather than 

the rarer phenomenon or versions of the tasks, This was because the 

purpose of the analysis was to specify a computer aided estimating 

system and not a computerized estimating system, No attempt was made 

to restructure the estimator's tasks, only to assist his performance 

with computing facilities where they were considered applicable, 

From the study of the estimating and tendering process the 

principle tasks of the estimator were identified as: 

the review of the contract documents; 

an assessment of the proposed site for the works; 

the calculation of the site overhead costs; 

the calculation of the direct cost of the bill items; 

the addition of mark-up allowances to produce the final 

tender rates, 

Each of these tasks was broken down into a series of operations. 

This is shown diagrammatically in Figs, 

on pages 112 to 122 inclusive, 

18 to 28 

Consideration of the method of analysis shows that it is 

possible to split any operation into a series of sub-operations until 

a minute level of activity is obtained, The criteria decided upon to 

determine the level of operation reached were: 

the computer could supply no assistance; 

the data concerned could be calculated easily by the 

estimator and input directly; 

no great saving was evident if the system was developed 

to assist this operation, 
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Each of the operations shown in Figs 18 to 28 was analysed to 

assess the role a computer might play in assisting the estimator with 

the task, The results are summarised below, 

i) THE REVIEW OF THE CONTRACT DOCUMENTS 

When the estimator reviews the contract documents he 

is concerned with: 

determining contractual obligations; 

deciding which classes of work are to be subcontracted; 

selecting methods for carrying out the work; 

preparing a list of materials requirements for the 

contract; 

sorting the Bill of Quantities items into groups to 

establish the principle quantities for the contract, 

No computer assistance is possible for the first three 

operations listed above, The computer could however be used to 

store a list of materials required for the contract and programmed 

to supply reports of the materials concerned, The sorting of the 

Bill of Quantities items into groups and the calculation of the 

principle quantities involves the input of all the bill items and their 

quantities at the start of the estimate, Each bill item would have 

to be coded and a set of priority rules included for the sorting and 

collation of the items, Data on the items could easily be stored and 

the items listed in a number of different reports, Although technically 

possible this form of system tends towards "computerized estimating". 

It was decided not to follow this approach, but to allow the estimator 

to input data on each bill item as he proceeded with their pricing, 



The system would then reflect the estimator's current approach and 

work pattern, 

ii) AN ASSESSMENT OF THE PROPOSED SITE FOR THE WORKS 

The assessment of the proposed site for the works involves: 

a full study of the contract drawings and specialist 

reports; 

visiting the site, 

Neither of these two operations can be usefully supported 

by the computer, The only facility within the computer that could 

be utilised is the storing of detailed check lists of factors that 

need to be assessed when looking at the site, This information can 

JUSt as easily be supported by a check list prepared manually as 

with information provided by a computer, 

iii) THE CALCULATION OF THE SITE OVERHEAD COSTS 

The calculation of the site overheads for a proJect 

involves a decision as to the facilities and services required for 
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the project and an assessment of the costs involved, (See Chapter 3 ). 

Most construction companies calculate site overheads by reference to 

a detailed check list of requirements in which the estimator enters 

the number of units of each resource required and the relevant cost, 

This is then totalled and the sum incorporated into the total tender 

While it would be possible to store on the computer files 

details of site overheads in the form of a check list that my be 

assessed by the estimator as a basis for calculating the overheads 

total, no significant saving could be seen over a manual method and it was 

decided not to provide computer facilities to support this task, 



The calculation of the total site overhead cost is a simple summation 

exercise that may be quickly performed manually, and similarly no 

great advantage was seen using the computer for this purpose, 

iv) CALCULATION OF THE DIRECT COST OF THE BILL ITEMS 

With respect to the calculation of the direct cost of 
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the items within the Bill of Quantities a study of the Figures on pages 

//8 to 122 indicates that in this task the use of the computer can 

have a considerable impact, To fully assist the estimator in this 

task a computer aided estimating system should: 

store details of the different methods of construction, 

the resources required and typical output rates for 

the resources; 

store details of the resources and their costs for 

the contract under consideration; 

perform the calculations adopted by the estimator to 

arrive at the total rate for completing the work within 

the bill i tern; 

perform the summation of bill item costs at the levels 

of summation required to produce a direct cost total for 

the project, 

In producing a prototype computer aided estimating system 

it was this task of the estimator that the author decided demanded 

the closest attention, Any computer system is only successfully 

integrated into the company organization if acceptable to the personnel 

who are required to operate the system as the basis of their normal 

work .. 



126 

The requirement of the estimator to calculate the total rates for work 

within the bill items represents the principle task involved within 

the JOb, The operations within this task may be supported by all the 

facilities available from a computer system. Hence, it was decided 

that the prototype estimating system should concentrate on reflecting 

these operations, 

v) THE ADDITION OF MARK UP ALLrnVANCES TO PRODUCE THE 
FINAL TENDER RATES 

Although not responsible for decisions concerning the 

mark-up required for the contract, the estimator is required to 

adjust the rates in the bill to reflect the decisions made at 

the tender adJUdication meeting, This process is more quickly 

performed by the computer and represents a real time saving over 

manual methods, In addition it is possible to make adJustments 

throughout all the bill items and not JUSt global additions, It 

was apparent from the task analysis that facilities should be 

included to perform the operations within this task, 

4,3,2 THE CONSTRAINTS TO THE ESTI~~TOR'S PERFORMANCE 

The analysis of the estimators task required an assessment 

of the constraints to the estimator's performance in order that any 

system produced should allow for the constraints imposed and wherever 

possible help to alleviate them, The main constraints on the 

estimator were identified as: 

Time; 

The limitations of the contract documents; 

Risk of errors, 



TIME 

Every tender must be submitted by a certain time on a 

certain date, No tender will be considered after this time, In 

order that the adjudication panel may make the necessary additions 

and adjustments before tender submission the estimator is set a 

definite date by which each estimate must be complete, The time 

factor involved limits ~he detail r.( ~1\e estimate that may be prepared, 

Although the estimator may have access to substantial information 

relating to the project the time scale may preclude the level of 

detail to which his estimate may be made, The actual time allowed 

by the promotor or his representatives varies with the value of 

the contract, type of contract, and market conditions. Even for the 

largest and most complicated of proJects the time given to the 

estimator is only a matter of weeks and days. 

THE LIMITATIONS OF THE CONTRACT DOCUMENTS , 

The contract documents produce limitations as to the 

conditions of contract, the standard of work that must be produced, 

the resources used and the level of detail of the information that 

is available. In some cases the construction procedure may even be 

predetermined by the client although the option may exist to submit 

alternative proposals. The tender system is designed to ensure that 

(77) 
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all estimates are prepared on an equitable basis, All contractors are 

supplied with the same information. The level of information supplied 

should be sufficient to enable an accurate estimate of the work 

involved to be obtained, The documents are not prepared as a final 

complete statement of the work involved but rather as an assessment 

to form a basis for selection of a contractor and the future payments 

and negotiations. 



Changes in the details of the contract documents are common even 

within the tender period as the client's representatives amend the 

actual content of the work, 

RISK OF ERRORS 
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Inherent in the estimator's work is the risk of errors which 

may result in an incorrect analysis of the contract and a direct cost 

total which does not reflect the true requirements of the contract, 

This may have resulted in the contractor not being awarded the 

contract because the tender sum was too high or obtaining the work 

at uneconomical rates, This fear is always prominent in the 

estimator's mind and has been cited as one of the reasons estimators 

are wary of using computers 
(1) 

Slattery ( 7S) states the common errors made by estimators. 

These are listed in Table 4 page 129, The adoption of 

increased technology should aim at reducing the errors within the 

estimating process. Table 4 was analysed with respect to whether 

a computer aided estimating system would reduce these errors, The 

results are shown in Table 5 page 130. 

The use of computers within the estimating process 

introduces additional risks of errors being included within the 

estimate, These are: 

omissions of bill items; 

incorrect prices being included; 

corruption of data; 

errors in calculations not readily apparent; 

monies being allocated to incorrect bill items; 

incorrect resources being included in bill items, 



Table 4 COMMON ERRORS MADE BY ESTIMATORS. 

Errors in calculation from dimensional data. 

Transposition of figures. 

Misplacing the decimal point. 

Errors in copying from one paper to another. 

Errors in scheduling the length of the job. 

Slattery (78) 

Errors in wage rates (omitting fringe benefits etc). 

Making insufficient allowances for waste. 

Errors in estimating material prices on an unstable market. 

Errors in figuring transportation rates. 

Omission of plant and equipment charges. 

No allowances for contingencies. 

Errors in bill extensions. 

Page omissions in the total. 

Omission of the main office overhead. 

Missing materials entirely at the take-off stage. 

Overlooking addenda issued. 

Using incorrect units of measurements. 

Revising item totals but not extensions. 

Omitting the profit margin. 
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Table 5 ERROR REDUCTION IN COMPUTER AIDED ESTIMATING 

COMMON ESTIMATING ERRORS Will computers correct 
this? 
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YES NO POSSIBLY 

Errors in calculation from dimensional data, 

Transposition of figures, 

Misplacing the decimal point, 

Errors in copying from one paper to another, 

Errors in scheduling the length of the job, 

Errors in wage rates(omitting fringe benefits 
etc), 

Making insufficient allowances for waste, 

Errors in estimating material prices on an 
unstable market, 

Errors in figuring transportation rates, 

Omission of plant and equipment charges, 

No allowance for contingencies - bad weather, 
labour troubles, winter conditions etc, 
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Any system produced should reduce the risk of these errors to a 

minimum, 

COMMUNICATION AND INFORMATION EXCHANGE 

The estimator in completing his tasks experiences 

information exchange both internally within the contractor's 

organization and externally with outside contacts, This is shown 

diagrammatically in Fig, 29 page 132, and can be 

summarized into the functions below, 

PLANNING 

PURCHASING 

LEGAL 

Discussion of construction methods and 

tender programme, 

Reconciliation of the resources used on the 

contract, 

Information for production planning, 

Details for the acquisition of materials prices, 

Records of suppliers past performance, 

Queries arising from the examination of contract 

documents, 

Problems with contracts for sub-contractors and 

materials suppliers, 
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4.4 THE REQUIREMENTS OF A COMPUTER AIDED ESTIMATING SYSTEM 

From this analysis of the estimator's tasks it was possible 

to produce a detailed list of requirements of a computer aided 

estimating system for estimators. These requirements are listed 

below under the headings of: 

General Requirements of the System; 

Program Parameters for the System. 

GENERAL REQUIREMENTS OF THE SYSTEM 

1. The system must be available for use by the estimators at any 

time both within and outside the normal working day. 

2. Simultaneous input and output to the system must be available 

on several terminals. 

3. The estimators within the company should be capable of working 

intermittently or in parallel on a number of tenders. 

4. It must be possible for work on individual tenders to be 

suspended and recommenced without difficulty. 

5. All d~ta processing should be undertaken within the company. 

6. The system must be interactive. 

7. A hard copy of the estimator's work including both input, output 

and the calculations performed should be available if required. 

B. The estimating procedure within the system must follow the same 

logic pattern as existing manual systems within companies. 

9. The system must be capable of assisting at all stages of the 

tender process: 

the build up of the direct cost estimate; 

the production of information for tender adjudication; 
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the addition of mark-up factors to produce a tender total. 

10. Information relating to completed tenders should be stored on the 

system for future reference. 

PROGRAM PARAMETERS FOR THE SYSTEM 

1. Calculate each bill item cost from the input data on resources 

via a unit or operational rate process or the entry of a rate 

to cover each of the cost code categories. 

2. Apply calculated item rates against all relevant bill items. 

3. Calculate the extension of each item to produce an item price 

and provide a summation of bill items at several levels to 

produce a total direct cost for the contract. 

4. Produce reports showing the division of the total rate for each 

bill item into labour, plant, materials and sub-contractor 

costs. 

5. Produce listings of all the resources used in the contract 

including the total quantity and total direct cost. 

s. Provide listings of information required for JOb functions 

related to the estimating process. 

7. Store data on resource (materials, labour, plant) prices in a 

reference library. 

8. Store data on methods of construction in a reference library. 

9. Hold data on gang make-ups and production standards for use in 

pricing commonly recurring bill items. This data to include 

different methods of construction. 

10. Store a list of materials prices for the contract. 



11. Store a list of sub-contractor rates for the contract. 

12. Store a list of all-in labour and plant rates for the contract. 

13. Store the full build-up of each bill item within the contract 

with the facility to retrieve, check and re-work the item if 

required. 

14. Ability to handle input of data and data changes in any order 

and at any time. 

The requirements 1 to 14 may be considered as primary requirements 

necessary to assist with the main function of the estimator's task. 

In addition to these there are secondary requirements which are 

necessary to support other aspects. These are: 

15. Assist the estimator in his communication with other parties 

both inside and outside the contractor's organization. 

16. Maintain the estimator's skill and extend his knowledge of the 

construction processes. 

17. Limit potential errors within the estimating process. 

It was the basic challenge of the research to design and produce a 

computer aided estimating system to meet these requirements. 
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5. THE REASONS WHY ESTIMATORS ARE RELUCTANT TO USE COMPUTERS A~~ 
AN ANALYSIS OF EXISTING COMPUTER AIDED ESTIMATING S\~TE~~ 

In 1979 a survey was undertaken by Hamlyn-Harris (B) to 

review commercially available computer aided estimat1ng packages. 
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Only 7 were found that were suitable for civil engineering estimators. 

Each package had few if any users. The use of computers for estimating 

was limited to larger construction companies who had developed their 

own systems. The impact of computers upon the estimating world was 

found to be minimal and had barely touched the middle sized and 

smaller companies that make up the bulk of the companies within the 

industry. 

Discussions with estimators indicated 

that they were reluctant to use computers for estimating for the 

following reasons: 

complexity of the estimating process and the data 

availability; 

computers and estimators JUdgements; 

computers and errors; 

computers and security; 

computers and tender deadlines; 

the time and cost involved in setting up and maintaining 

an estimating system. 

This section describes these reasonsin detail. 
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Six types of computer aided estimating systems are reviewed with 

regard to how they fit the needs of the estimator and meet the 

requirements of a computer aided estimating system as identified in 

Chapter 4, 

No system was found that truly reflected the manner in 

which the estimator works and gave a fully flexible approach to 

estimating. The main shortcomings of the existing systems were: 

inflexibility of approach to the pricing of bill items; 

the ability to modify data from a library of information 

was limited; 

the estimator was unable to easily retrieve and re-work 

bill item calculations; 

the systems were not easy and convenient to use; 

none of the systems combined the two fundamental 

approaches to construction estimating, unit rate 

estimat~ng and operational estimating with a supportive 

data 1i brary. 

5,1 TilE REASONS WHY ESTIMATORS ARE RELUCTANT TO USE COMPUTERS 
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Estimators gave the following reasons for their reluctance to 

use computers in the estimating and tendering process, 

i) COMPLEXITY OF TilE ESTIMATING PROCESS AND THE DATA AVAILABILITY 

It has been shown in Chapter 2 that the estimating and 

tendering process is a complex procedure, During the preparation of the 

cost estimate and the tender the estimating department has exchanges 

of information with planning departments, purchasing departments and 

company directors internally within the organization and sub-contractors, 

material suppliers and clients externally, 



Estimators refer to their historical records, company manuals and 

other supporting data, Every civil engineering project is unique, 

Little data used within one estimate may he directly used within 

another even if the project is of a very similar nature, 
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Estimators foresee difficulties in integrating computer 

systems into this fairly complex set of procedures, Problems are 

anticipated in allowing for information that does not appear on time, 

handling data that arrives in random order and amending details 

within the estimate when proposed methods of executing the work are 

changed, 

ii) COMPUTERS AND ESTIMATOR'S JUDGEMENT 

Estimating is a process that involves a mixture of 

calculation and JUdgement, Estimators are concerned about their 

opportunity to exercise this judgement fearing that the introduction 

of computers will reduce the estimator to the input of contract items 

that are automatically priced by systems incorporating banks of data, 

In addition, many fear that using a computer in estimating will 

(79) 
prevent the build-up of a 'feel' for the job 

iii) COMPUTERS AND ERRORS 

The very nature of the estimator's task means that errors 

made in the preparation of tenders may prove very expensive to the 

company in the long-term if they are awarded the proJect, Slattery ( 7S) 

lists common estimating errors. These can be summarized into categories 

of: 

Transposition errors; 

Errors in calculations; 

Omission errors. 
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While the introduction of computers should reduce calculation errors 

the fear is that others may be incorporated, The danger is that the 

estimator receives results of calculations performed input data without 

knowing precisely what was done, how the answer is arrived at and even 

if it is correct, Although by the standard of calculations employed 

in other engineering functions (eg, finite element analysis) the 

calculations in estimating are simple, the fear is that because 

of the number of items within a bill of quantities and the complexity 

of the estimating process, errors will be made, Moreover, if these 

errors are incorporated in basic data held on files then they may 

recur many times before becoming apparent. 

iv) COMPUTERS AND SECURITY 

The estimating process has a particularly acute security 

problem in that the calculations being undertaken relate to tenders 

not yet submitted and estimators are very aware of the value of this 

information to competitors. Senior management fear the introduction 

of computers may lead to security risks and crimes relating to the 

computer where information on tenders is passed to other companies, 

(80) 
Research by Becker argues that environment, not 

personality is the most useful factor in predicting crimes linked 

to the use of computers, By limiting the computer to "aiding" the 

estimator and becoming only an extension of the office equipment, 

the risk of security problems from within an organization will be 

reduced. By adopting mini and micro computers within an estimator's 

office whose sole use is for estimating, the estimator's information 

is capable of tight control with respect to security problems from 

outside the organization. 
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v) ESTIMATORS AND RE-TRAINING 

Estimators will require some re-training if they are to adopt 

computers to producing proJect estimates, Their fear of this is 

basically a fear of the unknown. The level of education in computers 

is very low amongst management in the construction industry and this 

has led to concern that estimators require to be retrained as 

programmers. While the estimator must acquire some keyboard skills, 

all that is needed in addition is the ability of computers to handle 

stored data on file to create other files etc., and an awareness of 

the main components of a computer system, 

vi) COMPUTERS AND TENDER DEADLINES 

All tenders must be submitted within the t1me subscribed by 

the client or his representative. There can be no allowances for 

delay, Machine breakdowns may cause a11 data to become suddenly 

inaccessible. Software problems produce incorrect or dubious 

results, The introduction of any computer aided estimat1ng system must 

be accompanied by back-up systems or procedures such that any failure 

of technology, particularly in the latter stages of tender preparation 

leave the estimator with sufficient information to complete the tender, 

.. 
Similar arguments were put forward when computer systems were first 

introduced to process payroll, While the consequences of failing to 

produce payroll on time are serious it should be remembered that 

the process is simpler and less involved than estimating. Even allowing 

for no hardware or software problems some estimators are concerned 

that the use of computers will produce no substantial time savings in 

the production of the direct cost estimate. In a recession per~od when 

an increasing number of tenders must be processed to obtain the same work 

load nothing must be introduced to reduce time availab1lity that is 

already critical, 



vii) THE TIME AND COST INVOLVED IN SETTING UP AND MAINTAINING 
AN ESTIMATING SYSTEM 

Estimators are concerned about the time and cost of 

(81) 
setting up and maintaining a computer aided estimating system, 

The cost may be listed as follows: 

obtaining computer facilities; 

purchasing or developing the applications software; 

training costs; 

operating costs; 

the cost of setting up and maintaining the 

library data files, 
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. . . . .. t' .. (82) Est1mat1ng falls W1th1n the category of Management Informa 1on • 

This means that the production of software becomes intertwined with 

management philosophy and it becomes difficult to achieve a concensus 

of opinion about what the program is expected to do and the way in 

which it must be done, The fear is not only the direct cost of 

implementing a system but the indirect cost and disruption caused 

to the estimating department, Any switch to computer aided estimating 

must be carried out in parallel with manual systems over a number of 

months, This would disrupt the department and user experienced 

estimators who would normally be involved with the preparation of 

tenders .. 

The reasons detailed above represent real fears of the 

estimator when considering the possible use of computers in the 

estimating and tendering process. Some of the reasons are based on a 

calculated assessment of the problems involved, 



Others are fears based upon a lack of knowledge of the way in which 

computer systems could be capable of operating with respect to the 

estimating and tendering function. 

The writer believed that there was no real reason why 

existing computer facil~ties could not be utilized to produce a 

computer aided estimating system that was both acceptable to civil 

engineer~ng estimators and commercially viable. Different existing 

computer aided estimating systems were first studied to assess how 

they met the requirements of civil engineering estimators. 

5.2 AN ANALYSIS OF COMPUTER AIDED ESTIMATING SYSTEMS 
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The writer analysed the commercially available computer 

aided estimating systems together with company in house systems of 

which information was available. The analysis revealed different 

approaches to the problem of using computers for estimating purposes. 

Six main types of system were found. 

System I A Basic Estimating and Tendering System. 

System II A Standard Price Book System. 

System Ill- A Standard Price Book System with Additional 

Calculation Routines. 

System IV 

System V 

System VI 

A System Based upon the 'Work Group' Approach. 

Systems Based on Large Data Libraries. 

Cost Models that may be Used for Tendering. 

Each type of system was considered in detail. Close 

attention was given to the input required, the results achieved and 

the reports obtained. 
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The facilities provided by each system were compared with those requirements 

identified in Chapter 4 as fundamental to a computer aided estimating 

system, These were the facilities to: 

calculate bill item prices from input data by a 

number of different methods; 

apply calculated item rates against all relevant 

bill items; 

provide an extension and summation of bill item prices 

to produce direct cost totals; 

provide a variety of reports and bill listings for the 

estimator and other company personnel within the 

estimating and tendering process; 

store data on different resources and their 

requirements for different construction methods; 

store lists of all-in rates and materials and 

subcontractor prices for the contract under consideration; 

store the full build-up of each bill item within the 

contract with the facility to retrieve, check and 

rework the item if required; 

assist the estimator in his communication with other 

parties both inside and outside the contractors 

organization; 

maintain the estimators skill and extend his knowledge 

of the construction processes; 

limit potential errors within the estimating process, 
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SYSTEM I BASIC ESTIMATING AND TENDERING SYSTEM 

The most basic form of estimating and tendering system is 

concerned solely with the extension of bill item rates to produce 

unit net costs. Additions as required may then be made to cover 

on-costs, profits etc. and these are included to produce a grand 

total for the item. The estimator may at any time change the cost 

code rates within an item and produce new totals. Project summary 

reports may be called for to show the totals within each bill 

section and their proportionate contribution to the total tender 

sum. The system may be extended to include a start and completion 

week for each activity which enables a simple bar chart and value 

curve to be calculated for the proJect. 

The system is run on a micro computer with 'floppy disc' 

storage. It is command driven with cursor control. The V.D.U. 

screen is formatted to include all the information relating to one 

bill item. This is amended by the estimator, written in to the 

contract file and the next item input. Examples of the information 

available from a typical system (B3 ) are given on pages 145 and 146. 

This type of system is really providing calculating routines 

with a limited number of reporting facilities. Because no detailed 

build-ups of bill items are considered or stored it is impossible to 

obtain a reconciliation of resource totals for the proJect. No 

assistance is given to the estimator in the abstracting and analysis 

of bill items. Bill items may only be priced by one method, the 

addition of cost rates to each cost category. 
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No data library of resource costs or performance data is maintained, 

each estimate relying on the complete new input of data, The system 

has no facilities for assisting with materials prices or subcontractor 

quotations. 

From the aspect of the estimator's task the system fails to 

achieve the primary aim of pricing bill items from basic input data 

on resources, The data entered consists of calculated rates for each 

bill item which enables only the summation of the total construction 

cost, No facilities are provided for the inclusion of changes in the 

estimate resulting from input of data from materials suppliers, The 

system can be seen to contribute little to the estimator's task 

providing more of an aid to tendering than the calculation of the 

direct cost estimate, The system provides no assistance for the 

maintenance of the estimator's knowledge. No information is stored 

and made accessible to the estimator when pricing items or other 

contracts, 

SYSTEM II STANDARD PRICE BOOK SYSTEM 

This type of system is based upon standard price 

books using published wage rates, materials and plant costs and 

standard labour and plant outputs, A separate price book is set 

up to cover different classes of costruction work, Item descriptions 

are included followed by a detailed rate analysis that shows: 

material, plant and labour costs; 

the net cost total; 

the bill item rate; 

wastage and unloadingallowance for materials 

plant and labour outputs; 

overhead and profit percentages, 
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This information is regularly updated as necessitated by market 

price changes, Different price books may be compiled for different 

forms of construction to give cost compar1sons. Users of the system 

may set up price books where their own costs, outputs and overheads 

are entered. 

The estimator is given the ability to change the rates, 

costs and percentage additions included for each item, The system 

can therefore be used to: 

price tenders direct from the standard price book; 

price the smaller bill items within the tender from 

the standard price book with longer items repriced 

and printed using quo·tations received from each tender; 

price tenders using private price books with updating 

where required. 

Output for the system usually consists of a print out giving 

component rates and their extensions, These are then totalled to 

produce the total tender sum. 

(84) 
Typical print outs from a price book system are 

shown in Tables 6 and 7, pages 150 and 151. 

This type of system provides more detailed information of 

the build-up within the bill rates and the component production and 

cost rates involved. The basic calculations of the estimator's task are 

performed utilising both data input by the user and data held on a 

library of information. No help is given to the estimator in the 

analysis of the bill. Only a unit rate approach to the pricing of 

bill items is undertaken, the user having no flexibility of approach nor 

the ability to compare different methods of pricing. 



The reports produced by the system are limited in both 

the quantity and level of 'information supplied to the estimator 

and for other functions within the company. No facilities exist 

for the fast update of resource prices throughout all relevant bill 

items, Maintenance of the estimator's knowledge is provided by the 

data library that may be updated at regular intervals, 
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TABLE 6 TYPicAL PRICE BOOK PRINT OUT I 

STANDARD PRICE BOOK NO, 19:40 

PLUMBING AND ENGINEERING INSTALLATIONS 

WORK SECTION NO, 19 

Copper service or waste pipes to BS 2871 Table X 

Conex compression straight couplings (Type A - 301) 

At 4 metre centres in running lengths 

Conex clips or brackets at 1,5 metre centres 

(1) Saddle clips (59) 

(2) Single spacing clips (60) 

(3) Two piece spacing clips (57) 

Fixing to timber surfaces 

Conex catalogue reference is CJ8 issue 5 

Date of price list is May 1980 

Percentage increase on this list is 27% 

Is labour gang rate advanced plumber 

If so please insert consolidated labour rate in pounds per hour 

Plumbers rate per hour is 5,54 

Gang rate per hour is 5,54 
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Please insert your required overheads & prof~t as,,,,percent (note: 

if o/hds are included in labour rates- include only profit here) 15% 

(1) Fixing to timber surfaces with conex saddle clips 

and brass screws 

15 mm pipe 

Cost of pipe per metre= ,7 

Straight coupling each (301) = ,622 

Pipe clip or bracket each (59) = ,038 

Screws & sundries per metre = ,02 

waste allowance 5% 

Labour constant in hours per metre = ,075 

Material cost per metre = ,945 

Labour cost per metre = ,415 

Net cost per metre = 1,36 

03hds & profit per metre= ,204 

Bill rate per metre = 1,564 



TABLE 7 TYPICAL PRICE BOOK PRINT OUT II 

STANDARD PRICE BOOK NO, 26:11 

DRAINAGE WORK SECTION NO, 26 

DRAIN TRENCHES 

Excavation- by tracked excavator - (5/8 Cu yd: 0,48 cu m) 

In firm soil or ordinary clay 

Is labour gang rate labourer only 

If so please insert consolidated labour rate in pounds per hour 

Labourers rate per hour is 3,31 

Gang rate per hour is 3,31 
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Please insert your required overheads & profit as,,,,percent (note: if 

o/hds are included in labour rates- include only profit here) 15% 

Hourly hire charge including drive & fuel 2 11.5 

Net working hours as a proportion of hours hired 2 ,75 

Number of supporting labourers = 1 

Total gang rate per hour = 3,309 

(Note: delivery and return separately priced) 

Excavations commencing at ground (or reduced) level 

Excavate trench for drain pipe not exceeding 200 mm nominal size and 

not exceeding 2 m deep 

Machine output in cubic metres per hour = 6 

Trench width taken as (in metres) = ,6 

Earth work support allowance per square metre of side (in pounds) = .4 

Grade & compact bottoms in hours per square metre (labourer) = .25 

Earth backfill & compact in hours per cubic metre (labourer) = 1 

CACE NO, 26:ll 

AVERAGE DEPTHS 

,25M 
Materials • 2 
Plant ,38 
Labour 1,07 
Net cost 1. 65 
0/hds & P ,24 
Bill rate 1,89 

RATES PER LINEAR METRE 

• 5m ,75m 
Materials .4 Materials ,6 
Plant ,76 Plant 1,14 
Labour 1. 65 Labour 2,23 
Net cost 2,81 Net cost 3,97 
0/hds & P ,42 0/hds & P • 59 
Bill rate 3,23 Bill rate 4, 56 

lm 
Materials ,8 
Plant 1,58 
Labour 2,8 
Net cost 5,1 
0/hds & P • 77 
Bill rate 5, 9 



SYSTEM III STANDARD PRICE BOOK SYSTEM WITH ADDITIONAL 
CALCUIATION ROUTINES 

An improved version of the price book system is that which 

incorporates additional calculation routines (B5). These routines 

recognise that output rates need to be adjusted to reflect the 

circumstances of the proJect to which they are being applied, and as 

an alternative to the estimator entering a corrected output rate for 

the item a routine is made available to assist the calculation. For 

example, a bill item of mixing and placing concrete may include the 

following variables; 

Proportions of cement fine aggregate coarse aggregate , 

28 day cube strength i 

type of cement) 

required additives, 

site mixed or "Ready M1.xed",~ 

number of men engaged in mixing process,~ 

transportation of concrete j 

location for placing j 

type of location in which concrete is to be placed; 

whether concrete is recinforced. 

To price such an item, the program enquires of the estimator 

the answers to a series of questions designed to establish the 

circumstances of the items being priced. This information may be 

applied: 

by using a stored set of arithmetic constants which are 

applied in the calculation; 

by using a stored procedure for deriving the values which 

are to be used arithmetically. 
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The estimator is required to enter prices for mater>al, 

plant and labour, the methods to be used and the performance or 

capacity of the plant, This information is selected from a menu of 

options, A typical dialogue is shown below: 

Site Mix Yes 
Ready Mix No 
Cement Type 

Portland Yes 
Sulphate Resisting No 
Rapid Hardening No 
High Aluminia No 

Aggregate 
38 mm No 
19 mm Yes 
10 mm No 
38 mm all-in No 
19 mm all-in No 

Mix Type 
1 - 12 No 
1 - 8 No 
1 - 3-6 No 
1 - 2-4 Yes 
1 - 1!-3 No etc. 

The results available from a system such as this vary from 

details of particular rates calculated for different classes of work 

within the project to the production of item totals for the contract, 

Typical examples are given in Figs, 32 and 33 , pages 154 

and 155 The degree of sophistication of the results is normally 

dependant on the length of the development period for the system, 

This type of system extends the facilit>es of system II by 

offering more selection to the estimator in the data to be used in 

the calculation process, The data however remains linked to a single 

method of calculation with the selection of information being from a 

range of alternatives, 



BoFQ QUANJ LAB LAB MAT MAT PLANT PLANT PROFIT PROFIT PC 1:s CONSOLJDA/~D 

REF RATE EXTN RAT£ EXTN RATE £XTN RATE" EXTN 
:egQY 

RAT£ EXTN 5UMS 

VI/A 730 1-13 /2 00 87SO·OO 2'2·05 160%·50 2-10 /533·00 - - - 36·1~ 258'}-50 

1/tfB 15 M3 12· 00 300·00 /0·/G 254·00 S·:Z 5 131· '25 - - - 27·4/ GB5·25 

Jjt/c /OS M3 12· 00 1236·00 12.•10 12.46·3 

Figure 32 - EXAMPLE OF A PRINT OUT FROM AN ENHANCED PRICE BOOK SYSTEM 



Excavation In fnm clay Estimate No 77188 
Hyd backacter tracked 0 37 cum capacity Machine cost/hour ::::: 6 00 
•;,ege hand excavation::::: 12 50 profit •;. ::::: 10 00 Lab gang rate = 1 58 
DESCRIPTION CYCLE UNIT RATE LABOUR PLANT MATRL PROFIT 

TIME RATE RATE RATE 

Reduce level & load 
NE 100mm deep 030 sq m 0 17" 008 008 008 000 0 02 

100mm deep 030 sq m 0 24' 0 11 0 11 000 0 02 
200mm deep 048 sq m 0 31' 0 15 0 13 000 0 03 
250mm deep 0 55 sq m 0 36' 0 18 0 15 000 0,03 
300mm deep 060 sq m 0 42' 022 016 000 004 

Ex c. 300mm deep 200 cum. 1 39' 0 72 054 000 0 13 

Excavate basements & load 
NE 1 5m deep 2 25 cum 1 56' 0 81 0 61 000 01j 
1 5 - 3 Om deep 2 36 cum. 1 97' 1 15 064 000 01 
3 0 - 4 5m dep 260 cum 2 43' 1.51 0 70 000 022, 

I I 

Excavate trench & load 

NE 1 Sm deep 250 cum. 2 19' 1 28 0 71 000 0 20 
30- 4 5m deep 2 89 cum 2 70' 1 67 0 78 000 0 25 

Excavate pier holes & load 
NE 1 5m deep 2 75 cum 207" 114 074 000 0 19 
1 5 - 3 Om deep 2 89 cum 2 67' 1 65 0 78 000 0 24 
30- 4 Sm deep 3.16 cum 

f ' 
3 30' 2 14 086 000 030 . 

Excavate from spoil heaps & load 
I 1 50 cum. 1 21. 0 69 0 41 000 0 11 ... 

"' "' 
Fi~re 33 PRINT OUT FROM STANDARD PRICE BOOK SYSTEM WITH ADDITIONAL CALCULATION ROUTINES 
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The depth of the analysis is extended but not the flexibility or 

level of information provided within the reports, The knowledge of 

the estimator is maintained but no extension is of~ered to his skills 

SYSTEM IV SYSTEMS BASED ON THE WORK GROUP APPROACH 

Systems based upon the Work Group approach attempt to 

reflect more closely the actual way in which estimators work, 

Information is stored within the system to assist the estimator price 

items of work by assembling the resources required (labour, plant and 

materials) and considering the cost and production or usage rates 

applicable, A library of groups of resources known as 'Work Groups' 

is set up, 'Work Groups' or gangs are comprised of groups of 

resources suitable for carrying out commonly occurring construction 

operations such as: 

Excavation of Foundations; 

Concreting to Column Bases; 

Formwork to Slab 

etc. 

The relationship between bill items, work groups and resources is 

shown in Figure 

consists of 

RESOURCE 
GROUPS 

34 below, 

BILL (TEM 

I 
WORK GROUP 

INDIVIDUAL RESOURCES 

Figure 34 - THE RELATIONSHIP BE1WEEN BILL ITEMS, WORK GROUPS AND RESOURCES 
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This method of system construction reflects the way the 

est~mator progresses from bill item lists to abstraction of quantities, 

method selection, pricing of unit resources and the calculation of the 

final bill rate. Materials are dealt with separately but are 

abstracted in the same manner and may be regarded as single or groups 

of resources. Once the estimator has established the relationships 

between bill items and resources the system can be used to: 

enter and record data as the estimate proceedsj 

store and retrieve files of data, 

provide simple calculation routines, 

display and/or print output required. 

The advantages of this approach are: 

it closely resembles the way in which the estimator 

works manually, 

it allows the estimator to price bill items at the 

level of detail he requires, 

it enables comprehensive reports to be obtained. 

The system allows calculations from input data by: 

reference to a Work Group held on the library; 

by combining resources or resource groups to produce a 

work group unique to the proJect; 

by the direct entry of unit rates applied to the 

individual cost code categories. 
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The production and cost data may be handled at various 

levels, Because the input data may be more comprehensive, in addition 

to priced lists of bill items and the production of the total 

construction cost, improved facilities exist for producing reports 

both for the estimator and other related functions. The estimators 

knowledge is maintained by the library system and his skill at 

pricing items enhanced by the range of combinations of data that may be 

examined. 

The main disadvantage of the system is that it is centred 

upon a unit rate approach to estimating with no provision for 

operational estimating calculations. Depending on the individual 

system it may or may not be possible to price bill items by entering a 

single sum of money or rates for specific cost codes. 

SYSTEMS BA.SED ON LARGE DATA LIBRARIES 

Systems based on large data libraries utilize the computing 

power and storage capacity of large mainframe computers, The basis 

of the system is a master library consisting of lists of commonly 

recurring construction items found in bills of quantities, Related 

to this list is another consisting of construction resources (labour, 

(86) 
plant and materials) which are costed, In their simplest form 

this information is organised in a sparse matrix format, the two 

axes representing the construction items and available resources 

(see Fig, 35, page 159). The cross reference being the quantity 

of resource required to produce an 1tem. 

Pricing a tender involves setting up a separate tender file 

consisting of each bill item, quantity and library reference, 



.------------------------------------------------------------------

On processing the bill the data relating to resource requirements is 

accessed and transferred to the tender file. If no construction item 

exists on the library, one may be entered on to the proJect file. 

Alternatively a single sum may be entered against a bill item. 

Prices for resources may be taken from the resource price file or 

overwritten for the particular project. 

Figure 35 - SIMPLE ORGAN1zATION OF LIBRARY DATA 

Library Organization 

Resources 
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Sparse Matrix 
giving resource 
requirements 
for building 
items 

Price Data Base! x x x x x x x x x x x x x x I 
A more complex form of data library system enables prices 

(87) 
for construction projects to be produced at several levels . 

Cost data is stored on different types of proJects. This is based 

on a particular geographical location and a time datum. The system 
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produces eight levels of cost estimate which increase in detail. Each 

increase in level reflects increased knowledge of the project's details. 

The first four levels are derived through a historical data base of 

previously built structures and consequently may be termed preliminary 

estimates. 



,... _______________________ - --- - -
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The latter four levels are detail estimates derived from a detailed 

data base of labour plant and materials costs for various activities, 

(See Figures 36 and 37, pages 161 and 162), 

By employing factors which allow for differing construction costs and time 

periods, all building analyses are adJusted to the datum. It is also 

necessary to make allowance for differing work effectiveness of the 

operatives in different geographical areas, 

Systems incorporating large data libraries were originally 

run on a batch process, the user being required to code forms for 

data preparation. There has been a move in recent years towards 

making the process more interactive with entry by keyboard of the 

bill item data, data amendment details, and requests for printouts. 

This type of estimating system depends on a large 

comprehensive library of construction cost information that requires 

the user to relate each bill item to a library item, This library 

with its extensive resource information is costly to set up and 

maintain, The system does not operate in the same manner as an 

estimator either in the range and level of pricing methods or the 

flexibility of approach. Such systems may be considered computerized 

estimating rather than computer aided estimating for they do not 

assist the estimator with the process calculation by the selection of 

basic data, The systems replace the estimator in this role reducing 

their skill level and changing the nature of their task, 
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Figure 37 - THE ORR SYSTEM STRUCTURED LEVEL OF ESTIMATING SHEET 2 



SYSTEM VI COST MODELS THAT MAY BE USED FOR TENDERING 

This type of estimating system is an extension of network 

planning and cost modelling, It concentrates specifically on 

operational estimating and is best suited to companies who estimate 

by the costing of detailed contract programmes to produce a total 

tender sum which is then divided into suitable bill item rates, 

(88) 
A typical system developed by Barnes requires the 

estimator to define the proJect by a series of operations, These 

operations may be in general form or in detail, The resources required 

and their limitations (number, production rate, time on site etc,) 

which affect the cost and timing of the overall proJect are specified, 

The estimator must complete the logic diagram for each operation, 

This may take the form of a network including for each activity its 

number, description, timing and the list of preceding activities 

plus allowable overlaps, Alternatively the estimator may input a 

predetermined schedule of activities with their timings, 

For each activity the estimator must assess and input the 

likely use of constraining resources. Each activity's cost is divided 

into separate cost code categories, The system will then calculate 

a schedule to minimize the total cost within the requirements of the 

constraining resources. Resource reconciliations and percentage 

utilization reports are produced, The user can obtain reports of cash 

flow forecasts for the proJect, 

The main advantage of this type of system is that it takes 

into account resources and time in addition to costs, Calculations 

from resource data are based on the operational form of estimating, no 

use is made of a library of data information, 



This necessitates the input of all data for each contract. No 

other method of calculation from basic data is possible. Reports 

are centred around resource requirements for the contract period. 

No listings comparable to the bill of quantities are produced. 

All bill item rates used in the tender must be abstracted from the 

system reports, 

5.3 THE CLASSIFicATION OF THE COMPUTER AIDED 
ESTIMATING SYSTEMS 

The computer aided estimating systems available to 
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estimators vary considerably in the level of computing power provided 

and the range of facilities offered. The hardware required to operate 

the system varies from the smaller micro-computer to the largest 

mainframe. The computer systems may be classified in two ways, 

either batch systems or interactive systems and either with a 

supporting data library or no supporting data library. Figure 38 

below represents this classification. 

DATA 
BASE 

NO 
DATA 
BASE 

BATCH 

A 

B 

INTERACTIVE 

c 

D 

Figure 38 The Classification of Computer Systems for Estimating 



Types A and B, the batch systems, tend to belong to 

the "first generation". Type A tends to be based on unit rate 

estimating methods and is more prevalent in building work than 

civil engineering. The need for estimators to complete proforrnas, 
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have cards punched, wait for processing and then receive a considerable 

volume of data made such systems unattractive. The need to have 

large computers to handle the large volumes of data made group A 

systems expensive and out of reach by all but a few large contractors. 

Later developments of these early systems have found early type A 

systems being transferred to type c. Halfway transfers to remote JOb 

entry systems have also been undertaken. There is a clear trend away 

from type A to type c. The reason being that batch systems gave 

estimators little control over the calculations. Type B systems fall 

into two categories. Bl which are really like type A but without a 

supporting data library. That is they do unit rate estimating 

calculations but the estimator needs to put in all data. B2 systems 

are network based systems and are best suited to OPERATIONAL ESTIMATING. 

These are used in civil engineering contracts because of the close 

link provided to planning and because of the suitability of operational 

estimating to civil engineering work. TypeD systems are network 

systems that allow the input to be put in via a terminal in an inter

active way .. 



Figure 39 below represents a classification 

system of computer system for estimating with the six types of 

systems considered plotted. 
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Figure 39 - THE CLASSIFICATION AND DEVELOPMENT TREND OF COMPUTER SYSTEMS 
FOR ESTIMATING 

The tenaency in the development of computer aided 

estimating systems is towards interactive systems that: 

incorporate some form of data library; 

provide a range of facilities that the estimator may 

use to price bill items; 

provide the estimator with supportive subroutines 

to assist with calculations carried out within the 

estimating and tendering process; 

provide comprehensive reporting facilities. 

No systems were found that met the fundamental requirements of 

a computer aided estimating system. No system provided the full 

flexibility of approach required by estimators in the pricing of bill 

items including Unit Rate and Operational Estimating. 



6. THE DESIGN AND PRODUCTION OF A COMPUTER AIDED 
ESTIMATING SYSTEM 

In this research the challenge was to design and produce a 

computer aided estimating system to meet the requirements of civil 

engineering estimators who have to price construction contracts based 

upon Bills of Quantities. Having identified these requirements 

(see Chapter 4), the design of such a system is not simply a matter 

of producing algorithm to carry out the calculations required within 

1~ 

the estimating and tendering process. The success of computer systems 

is dependant on their acceptance to the user. This requires that any 

system is produced with consideration of all aspects of man-computer 

interaction. 

This section reviews aspects of man computer interaction 

that needed to be considered for the production of a satisfactory 

computer aided estimating system. These aspects included: 

human performance; 

computer system performance; 

the hardware interface; 

the software interface; 

environment; 

the specific application of the system; 

special problems related to the system. 

Of all these factors the closest attention was given to the 

design of the software interface. This aspect of man computer inter-

action was given the closest consideration because it was the factor 

over which greatest control was possible in the design and production 

of the system and the most important aspect in deciding the acceptability 

of the system to the civil engineering estimator. The constituent parts 

of the software interface are shown in Figure 42, page 178. 
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An analysis of the factors of man computer interaction led 

to the following decisions representing the basic design parameters 

for the production of a computer aided estimating system, 

(i) No computer or peripheral equipment was selected as the 

sole basis of the system. The software had to be capable 

of being implemented on computers ranging from the largest 

mainframe machine to the mini/micro computer, 

(ii) The function of the system would be to provide computer 

facilities to assist the estimator in the estimating and 

tendering process, These facilities would have to meet 

the requirements of a computer aided estimating system 

as detailed in Chapter 4, 

(iii)The system would have to reflect the different requirements 

of all three types of computer user; clerk, specialist and 

manager. 

(iv) The interaction mode for the system would be that of data 

entry, calculation, selection and output reporting control. 

(v) The dialogue language for the software would be based upon 

a constrained language system, The straightforward approach 

of menu selection combined with an ~nstruction and response 

type dialogue would enable the functions required by the 

estimator to be selected and performed in any order. 

(vi) The development of the dialogue procedures and operations 

would require continual exposure to practising estimators to 

ensure the completed system would be acceptable to industry, 
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(vii) The time base of the estimating system should reflect the 

normal response time of an estimators task and overall take 

no longer than the time at present required manually to 

complete the task. 

(viii) The dialogue structure should incorporate the principles of 

good message design and be adapted as requested by 

individual construction companies. 

The background to this work was that the use of computers 

in estimating by civil engineering contractors had to date been 

restricted to all but a few large companies with well developed 

computer service departments. 

The prima facie case for using computers in estimating is 

very strong and the reasons for the lack of use were identified as: 

(i) 

(ii) 

capital cost of installing such systems; 

the limited choice of software commercially available 

for estimating; 

(iii) a mismatch between the facilities offered by most of the 

commercially available software and the estimators needs; 

(iv) estimators fears of computer technology. 

The reasons that points (ii) and (iii) existed are: 

(a) in general the construction industry personnel, such as 

estimators, do not specify their computer system requirements 

with a clarity that can be acted upon by software houses. 

(This is particularly true if the software houses have no 

construction background); 



(b) the estimating process is more diffuse than other 

applications, such as network planning for example, and 

so clearer specifications are required; _and 

(c) the estimators were not themselves pressing for a change 

and were generally resistant, 

The diffuse nature of the estimating process is due mainly 

to three factors: 

(1) the variable nature of the work being estimated; 

(2) the various forms of the contract documents prepared by 

the clients' or promotoers' representatives; and 
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(3) the estimators who retain highly individualistic approaches, 

Estimating software designed for one company is likely to be 

generally unacceptable because it is too individualistic and reflects 

the foibles of the particular company's processes, Therefore in work 

relating to estimating a methodology was required that would take 

account of'the estimators lack of clarity of specification and the 

wide range of processes known as estimating without producing systems 

unacceptable to intended users, 

The methodology evolved was an iterative process of inter

viewing, developing and demonstrating. The interviews allowed the 

technique of task analysis to be employed to define the estimators 

tasks, 
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The iterative process is represented in Figure 40 

below: 

Interview (many estimators) 

Development 

Demonstration (many estimators)r-----~ 

~F_i~gu~r~e~4~0~------~T~h~e~I~t~e~r~a_t~i~v~e __ P~r~ocess of System Development 

The process was continued until an acceptable solution was reached, 

This interative approach allowed the estimators from 

co-operating companies to develop their own appreciation and 

understanding and so improve their ability to specify their require

ments, By involving many estimators in this process the risk of 

satisfying the foibles of only a few were reduced, 

The role of the writer in this process included the 

following functions: 

discussions with construction industry estimators and 

managers to determine their requirements; 

preparation of the specification of the system including 

the facilities ava1lable to the estimator, the dialogue 

design and the contents and format of the reports; 

advising the programming staff on the solutions to production 

problems; 

testing the system to ensure that its requirements were met 

in the most appropriate manner; 
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demonstration of the system to construction industry 

estimators and managers and analysing their comments for 

possible inclusion in the system; 

the supervision of the field testing of the system within 

a civil engineering contractors organisation; 

the production of user support facilities including user 

reference manuals and training programmes. 

6.1 THE PRINCIPLES OF MAN COMPUTER INTERACTION 

Eason ( 89
) considered the allocation of functions between man 

and computer. These are summarized in Figure 

TASK ALLOCATION 

COMPUTER GOOD 

MAN POOR 

Speed of processing 

Accuracy of processing 

Large scale memory 

Rapid translation 

(PRE-PROGRAMMED) 

41 below. 

COMPUTER POOR 

MAN GOOD 

Pattern recognition 

Goal formation 

Resolving ambiguity 

Recognising novelty 

Creativity 

(SELF-PROGRAMMED) 

Figure 41 Task Allocation between Man and Computer 

. An analysis of Figure 41 shows that man and the computer 

have complementary information processing characteristics. Close man-

computer interaction offers a potential for task performance that neither 

can match alone. "Successful man computer communication is dependant on 

the development of systems where man can control and direct the performance 

(89) 
of the system to accommodate the novel features of the task", Eason 



Table 8 page 174 ind1cates the main factors in man-computer 

interaction, All these factors play a part in the successful use 

of a computer system and their relative importance was considered 

with respect to the design and production of a computer aided 

estimating system. 

173 



1. Human Performance 

Basic characteristics and limitations eg, size, speed, skills, 
errors, flexibility etc. 

Special aspects eg, selection eg. modelling the user 
decision-making 
problem-solving 

training 
user support 

2. Computer System Performance 

Basic characteristics and limitations eg. capacity, speed, 
reliability, 

Special aspects for MCI 

3. Hardware Interface 

eg. language facilities 
system response time 
security 

Displays, Controls, Terminals and Consoles. 
Applied ergonomics for good workstation design. 
Human needs and new devices, 

4. Software Interface 

The non-hardware communication media, 
Languages and linguistic systems (MCI aspects). 
Information organisation eg, message structure and verbosity, 
display format and layout (including eg, microfilm output, 
questionnaire and other input. forms), 
Human needs and new approaches. 

5, Environment 
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Physical : workstation space and layout, lighting, noise, etc. 

Psychological : influence (eg, via motivation, strain, etc) of the 
working group, of the job structure (eg, shift working), of the 
system structure (eg, open/closed, rigid/flexible, etc), of the 
social' climate and of the organisation design. 
Applied ergonomics and social science for good environment design. 

6, Specific Applications 

Specialist users 
Business users 
Naive users 
Public systems 

7. Special Problems 

Computer assisted learning 
Computer aided design 
Man-computer telecommunications 
Computer conferencing 

Evaluation especially criteria and methods 
especially social implications versus cash costs 
importance of real world studies (not in lab. only). 

Privacy of personal information, 
Ergonomics of programming and the job of the programmer, 
Documentation and related JOb aids, 
Influence of MCI upon JOb design and organisation design, 
Influence of MCI upon society, 

TABLE 8 MAJOR FACTORS IN MAN-COMPUTER INTERACTION (From Shackel(£0)) 
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6.2 HUMAN PERFORMANCE 

The system was designed assuming that the users would have 

no prior knowledge of computers or computing. They would possess no 

special skills on aspects of human performance over and above that 

already recognised in their professional background and the carrying 

out of their existing Jobs as estimators in the construction industry. 

Where during the production of the system special aspects or require

ments became apparent (eg. in training and user support) provision 

was made to fulfill these needs. (See Chapter 10 ). 

6.3 COMPUTER SYSTEM PERFOR~~NCE 

The basic characteristics of performance of a computer 

system are capacity, speed and reliability. Initial development of 

the system took place on the University's Prime 400 Mainframe computer. 

As a result of monies from government funding organisations the 

following equipment was purchased: 

A Genesys Design Centre 

(~th Computer Automation Li40 mini computer) 

A Cromemco Z2H micro computer. 

It was then possible to test the viability of the system when based 

on a small dedicated machine. The advantage of a mini/micro computer 

was that the machine became available to install in a contractors 

office for a test period. This enabled the full impact of a computer 

estimating system within a contractors organisation to be studied. 
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Miller ( 9l) states three ways in which estimators may obtain 

computing facilities: 

via the company mainframe; 

via a computer bureau mainframe; 

by the purchase of a suitable mini/micro computer, 

By installing the system on machines at both ends of the scale of 

modern computing power, it became possible to examine the requirements 

of computers and estimating for civil engineering contractors of 

varying size within the construction industry, 

Emphasis was placed on the production of a system capable of 

running on micro computer systems, This was because: 

(i) Having produced a system on a micro computer it would 

be relatively easy to implement the system on a larger 

more powerful machine. 

(ii) Computer capacity and speed is relative to the cost of 

the machine purchased, By concentrating attention on 

the micro computer a system would be produced that was 

within the purchasing range of the smaller sized civil 

engineering company, 

6, 4 THE HARDWARE INTERFACE 

Computer hardware consists of the displays, controls, 

terminals, consoles and other peripheral equipment of fixed physical 

form, Human factors specialists have tended to concentrate on the 

problems of man computer interaction presented by the hardware inter

face, Extensive research has been undertaken on the types of input 

keyboards prefered, (eg, (92) and (93)), 
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Close attention has been paid to the problems of displaying information 

on visual display screens, General guidance for designers and purchasers 

of v.D.U's and terminals can be found in the V,D,T·. manual by Cakir, 

Hart and Stewart ( 94>, While not all hardware interface problems have 

been resolved, sound principles and guidelines have been determined, 

As with the computer selection performance, no particular 

hardware configuration was selected for use with the computer aided 

estimating system to be produced, It was assumed that any hardware 

upon which the system would be implemented would be designed from sound 

ergonomic principles and if called upon to select and recommend a 

suitable hardware configuration for the running of the system then 

appropriate checks to produce a satisfactory man-computer interaction 

would be made at that stage, 

' 6,5 THE SOFTWARE INTERFACE 

Computer software consists of the programs or algorithms 

that carry out the operation of the system hardware and perform the 

applications required by the user, The design and production of a 

computer aided estimating system consisted of producing applications 

software for this specific purpose, 

The software interface is the name given to the link between 

the user and the program, Stewart ( 9S) states that the two principle 

requirements of the software interface are: 

that it should fit the function it serves in the overall 

systems design; 

that the structure of the dialogue enables the function 

to be fulfilled, 

The components of the software interface are shown diagrammatically in 

Figure 42, page 178, 



SOF1WARE 
INTERFACE 

DIALOGUE STRUCTURE 
/ 

~W'COO'~ I \ 
SYSTEM 
PURPOSE 

INTERACTION 
MODE 

LANGUAGE 

USER PROCEDURES 
JOB AND 
TYPE OPERATIONS 

TIME 
BASE 

Figure 42 The Components of the Software Interface 
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This aspect of man computer interaction was considered in 

great detail during the design of the system because it was the 

factor over which the author had most control and also the most 

important aspect in deciding the acceptability of the system to the 

civil engineering estimator. 

Each aspect of the software interface was considered 

individually. 

6. 5.1 FUNCTION 

The function of the software depends on the nature and 

purpose of the system and the type of job the user is performing. 

This requires an analysis of the specific tasks that are performed 

by the users of the system. The analysis of the estimating process, 

the calculations undertaken and the analysis of the estimators tasks 

enabled the function of the system to be clearly defined. 

The purpose of the system was to produce computing facilities 

to assist the estimator in the estimating and tendering process. 

The system was designed to meet the requirements of a computer aided 

estimating system as listed in Chapter 4. An examination of the 

estimating and tendering process shows that the following personnel 

could be directly involved with a computer aided estimating system 

within a contractors organisation. 

COMPTOMETER OPERATOR OR TYPIST Input of the Bill of Quantities. 

ESTIMATOR 

CHIEF ESTIMATOR 
AND DIRECTORS 

Preliminary coding of bill items. 
Pricing of Bill of Quanti ties. 
Obtaining reports. 

Obtaining reports. 
Making mark-up additions. 
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Each of these type of users represents a d1fferent type of computer 

user. The users are classified with respect to the basic types of 

computer user identified by Eason et al ( 9 ~ in Chapter 6, where the 

specialist nature of this particular computer application is described. 

To work efficiently systems must effectively provide a 

different type of interface for each user. The estimating system 

was designed and produced taking into full account the different user 

job types. This was accomplished by ensuring that the relevant parts 

of the software interface that affected the different users were 

designed to meet their individual requirements. 

Irrespective of the type of user of the system the software 

interface must incorporate an interaction mode related to the function 

of the system. This may range from the user being permitted only to 

enter data through to the user programming the system to obtain his 

exact needs. The system was designed so that the interaction mode was 

that of data entry, calculation selection and output reporting control. 

No attempt was made to produce software that would involve any direct 

programming by the user to obtain results outside the clearly defined 

options of the system. 

6.5.2 DIALOGUE STRUCTURE 

Shackel ( 97 ) describes the dialogue structure as a set of 

procedures through commands and responses for the exchange of 

information between the computer and the human user. This uses an 

agreed language and the medium of an interactive device such as a 

VDU or keyboard/printer terminal. The users understanding of the 

system is directly related to the dialogue and good dialogue design is 

( 98) 
critical to the success or failure of the total system 
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No comprehensive theory of dialogue design has yet emerged, 

Hebditch (
99

) states the attributes of good dialogue as: 

Easy to learn Efficient 

Easy to use Relevant 

Easy to extend or modify Consistant 

Error avoiding Adaptive 

Error detecting Helpful 

Unobstrusi ve Can be personalized 

Economical User modifiable 

(100) . . 
Gaines and Facey state some pr1nc1ples of dialogue 

design, They exphasize that the user must always feel in control of 

the system, To make control possible the user needs to know· 

where he has been; 

where he is; 

where he can go from here. 

The system should be simple and easy to control, Each 

input by the user should be met with an immediate unambiguous response, 

This should be sufficient to identify the type of activity taking 

place within the system, The user should be capable of free movement 

around the system, A 'reset' command should be available to abort 

from a current activity and return to a local init1al state, 

It is essential that the user is involved with the 

development of the dialogue, 
(1.01) 

Damodran emphasizes this and 

summarizes the function of user involvement as: 
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contributing to effective systems analysis and design; 

promoting user understanding and commitment to the system; 

providing an 'early warning system' of pOtential indirect 

effects; 

identifying areas of organizational change, 

The dialogue structure should enable the function of the 

software to be fulfilled and should suit the purpose of the system, 

the user job type and the interaction mode, The components of 

dialogue structure are: 

language; 

time base; 

procedures and operations. 

Dialogue language is the underlying structure that forms 

the basis for dialogue, A computer system should wherever possible 

be consistant with the existing usage of the language by the proposed 

user. Consequently the selection of terms and names is an important 

aspect of dialogue design, Language within computer systems that is 

terse, coded or abbreviated often leads to problems for users who 

are accustomed to a task vocabulary which is powerful and rich in 

expression. 

(102) 
Fitter has classified and described the main groups 

of programming languages and related them to dialogue styles, 

Hebdi tch ( 
99

) lists eight main categories of dialogue style, 



These have been combined to give the diagram below: 
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Figure 43 Types of Dialogue Language (after Fitter 
( 102)) 

Examples Of the different types of dialogue language are given in 

Appendix V, 
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For the design of a computer aided estimating system it 

was decided to adopt a constrained language system, The range of 

user types and the general level of familiarity with computer systems 

that exists within civil engineering organizations demanded a simple 

method of selection of the various facilities available to the user. 

The straightforward approach of menu selection combined with an 

instruction and response type dialogue enabled the functions required 

by the estimator to be selected and performed in any order. This 

closely reflects the estimators method of working already identified 

in Chapters 2 and 4 In particular, the menu selection method 

is well suited to the incorporation of the information received by the 

estimator. This as detailed in Chapter 2 is characterized by the 

randomness of production and the size, sequence and rate at which 

details are received. In pricing bill items the estimator is faced 

with a number of different approaches to the problem of how to price 

particular bill items. The menu selection method closely reflects 

this manner of working. 

By constant exposure of the system to practising estimators 

during the development stage the nature of the questions included 

within the dialogue was keptrelevant to the estimators normal use 

of language. 

6.5,3 PROCEDURES AND OPERATIONS 

The dialogue language must be organised into procedures and 

operations to enable the user to interact with the system, It is 

important that the system should not inhibit human flexibility. The 

procedures and operations required for "naive" users are different from 

those of experienced users. 
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The system should be flexible enough to handle various levels of 

user, Procedures are necessary for the input and output of data 

and for general interaction between the user and the system, 

The development of procedures and operations to undertake 

functions involves the design of messages within the software, 

This requires consideration of: 

display formats; 

display coding; 

error handling, 

6,5,4 DISPLAY FORMATS 

Principles for the design of good display formats are 

. (10~ (94) documented ~n Hartley and Cakir, Hart and Stewart , 

The display of information to the user should not include undue coding 

or abbreviation, Any Jargon used should be that of the user and not 

that of the computer programmer, No unclear item formatting should 

be included'in the display, 

The factors that contribute to good formatting are: 

logical sequencing; 

spaciousness; 

relevance; 

consistency; 

grouping; 

simplicity, 

The sequence or order of information that is to be entered or displayed 

should be logical to the system, the users task and the information 

source. 
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Spacing and blanks are important to aid in the recognition 

and identification of items of information and to emphasise and 

maintain the structure of the display. Clutter reduces legibility. 

If a large amount of information must be provided it is more 

satisfactory to provide a series of displays as opposed to a single 

display. The format should be as simple as possible with only 

information directly relevant to the user displayed. Information 

that may be useful on only some occasions should be incorporated in 

a second display. 

Screen formats should be consistent for the specific task 

for which they are designed. With consistent formats unfamiliar or 

new format can be more readily and accurately interpreted. 

Consistency should be obtained: 

between different displays engaged in the same task; 

with other modes of handling the same task; 

with the input requirements of subsequent stages in 

handling the data. 

Grouping similar items together within a display improves 

their readability and can also highlight relationships between 

different items of data. 

Formats should be as simple as possible. Highly detailed, 

complex displays must be structured and organised to provide the 

information required in as straightforward a manner as possible. 

The display formats for the system evolved with the discussion 

prompted by the estimators who saw demonstrations of the system. The 

trial period within the contractors organisation also provided valuable 

feedback on this subject. 
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6,5,5 DISPLAY CODING 

Coding the man-computer language becomes inevitable in order 

to: 

speed up the flow of information; 

make use of limited storage space; 

enable comprehensive display formats, 

The most common form of coding is alphanumeric coding 

where language is coded or abbreviated so that the words used are 

shortened, Other forms of coding include: 

colour coding; 

brightness coding; 

spatial coding (formatting); 

shape and size coding; 

flashing. 

( 95) 
A comprehensive description of display coding is given by Stewart 

Within the system display coding was kept to a minimum, 

Because the system was being produced for a range of V,D,U, hardware 

only alphanumeric coding was adopted, The principles discussed in 

Ashton (l04) were adhered to where possible, Coding within the displays 

incorporated classification coding adopted for the storage of resource 

data on the company library, This is discussed in Chapter 7 

Descriptions introduced by the user were displayed in full or truncated 

as opposed to abbreviated, 



6.5.6 ERROR HANDLING 

The detection of errors in the data input of the user 

constitutes an important part of the software interface. Error 

handling techniques are necessary to avoid, detect, report and 

188 

correct errors. Hebdi tch ( 
99 

) provides guidelines for these purposes. 

The structure of the INTEREST system with a menu selection 

of commands and instruction and response interaction mode guides the 

user and reduces the probability of incorrect data. The amount of 

coding required was reduced to a minimum as this tends to be a common 

cause of introducing errors. Wherever possible the relevance of 

input data was limited to the first two characters of a command, the 

remaining characters becoming redundant. Within the INTEREST system 

defaults and 'reasonableness' checks were incorporated to avoid and 

detect errors. Error coding messages were avoided to minimize the 

need to refer to user manuals. Error checks were installed to check 

each stage of input. Unless the data provided by the user is 

meaningful ~he incorporation and subsequent use is not permitted. 

The system defaults to repeat the enquiry for data giving a statement 

of why the previous entry is incorrect. This avoids making the user 

re-key valid data during error correction. 

Wherever the user incorporates resource data from the 

library, a statement of the resource selected is given and the user 

asked to confirm his choice. In this manner there is a reduced chance 

of the estimator allowing incorrect data into the estimate. 

Examples of display formats, display coding and error 

handling techniques are included in the annotated user reference manual 

contained in Appendix VIII and in Chapter 7 



It was important that the dialogue structure incorporated the 

principles of good message design. Where necessary this may have 

to be amended to suit individual construction companies. 

6.5.7 TIME BASE 

The software dialogue consists of language which is 

organised into procedures and operations. The time base is the 

timing underlying this organisation. This may be divided into: 

the system response time; 

the system transaction time. 
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The system response time is the time taken for the system 

to respond to a query or instruction from the user. Various sources 

suggest different critical response times although little evidence 

is available as to what constitutes an acceptable delay. 

Instantaneous or zero response delays may appear ideal as there is no 

likelihood of a decrease in the throughput of information or any 

interference with keying efficiency that can be found with slow 

response times. However extremely fast response times are only 

obtained by high financial investment in hardware. The user may find 

that he is being 'paced' by the system. Fast response on one system 

leads to the expectation of a fast response in every system, with 

inevitable disappointments and frustrations. Human beings normally 

work at a mean response time of two seconds. Most computer users will 

tolerate a few seconds delay and longer delays are acceptable if they 

can be predicted by the user. A variation in system response time is 

acceptable for different facilities and at different stages within the 

system operation. Delays of greater than one minute disrupt decision 

making and the problem solving ability of the user with corresponding 

frustrations and dissatisfaction with the system. 
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System response time is dependant on the efficiency of the hardware 

used to run the system, processor ut1lisat1on and the structure of the 

software. This may vary considerably from one computer system to 

another. 

System transaction time is the time the user spends at the 

terminal from sw1tching on to walking away having completed the task, 

This is a function of the design of the system and the hardware and 

system reliability, Where multi-user systems are in operation the 

transaction time will be dependant on how many other users are at 

present using the system, 

From the receipt of the contract documents to the submission 

of the tender the estimator is involved in many system transactions, 

These W1ll vary considerably in time depending on the information 

available and the task to be performed, What is important to the 

estimator is the total time taken to prepare the direct cost estimate 

for the project, Estimators are required to work to a tender submission 

date. There are clear advantages for the adJudication panel in the 

contract estimate being held on the computer, However unless the 

system enables the estimator to prepare his initial cost estimate 

within the same time as could be achieved manually the system cannot 

be considered viable, This aspect is discussed further in Chapter 11 

For the design of a computer aided estimating system it was 

important that the time base should reflect the normal response time 

of an estimator's task and overall take no longer than the time at 

present required manually to complete the task, 



The two main reasons that make it difficult to achieve 

consistency in following the sequence of operation of the users 

task are: 

system design programming problems; 

difficulty for the designer to assume the users position. 

Green, Sime and Fitter (lOS) discuss the problems facing the 

programmer. The difficulty of the designer in assuming the users 

position can only be overcome by the user constantly reassessing the 

specification and monitoring the production of the system. 
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The development of the system depended upon constant 

interaction with practising estimators to ensure that the procedures 

and operations incorporated within the system reflected the users 

requirements. This relied upon the iterative process of development, 

demonstration, consultation and reassessment. The tendency of each 

company (and even each estimator) to adopt slightly different approaches 

to estimati~g meant the system developed reflected the concensus of 

opinion as to the facilities required. 

6.6 ENVIRONMENT 

The importance of the hardware interface extends beyond 

input and output devices of the system to include work station and 

environmental issues. The problems of adequate working areas at 

suitable heights and at the correct visual, thermal and acoustic 

environments are fundamental to a user who may occupy the work station 

for several hours at a time as a regular part of their job. 



A detailed workstation checklist incorporating all 

relevant factors is given in Table 9, page 193. 

The relative importance of all the factors shown in Table 9 

depends on the specific combination of the user's task and the hard

ware system being used. 
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The development of the computer aided estimating system was 

not undertaken for a particular office location. As with the hardware 

interface, the installation of the system into any office location 

would need to be carefully considered from all environmental aspects 

to ensure they produced a satisfactory man-computer interaction. 



TABLE 9 - A DETAILED VDU~VORKSTATION CHECKLIST - after Stewart (106) 

VDU/work station checklist 

User and task factors : who will use the work station and what tasks 
will they perform? 

Range and limits of users' characteristics? e;g, age 
sex 
body size 
experience 
training 

Tasks to be performed? e,g, activities 
functions 

Man-machine factors : will the work station suit the size, shape and 
other characteristics of the actual or potential users? 

Can the users reach and operate 
the controls? e,g, alphanumeric keyboard 

special function keys 

Can the user see and read the 

power and other VDU controls 
other computer equipment 
other office equipment 

displays? e.g. VDU screen 

Can the user work in a 
comfortable position and get 
in and out easily? e.g. 

VDU control and indicator lights 
other equipment displays 
source or other necessary documents 
look-up lists, operating details 
other office lists or directories 

posture 
leg and knee room 
table and desk height 
seat height 
stretching or bending 
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Workspace factors : will the work station suit the tasks the user needs 
to perform and the job aids required? 

Work surfaces? e. g, size, number 
accessibility 

Storage? e,g, for printout and manuals 
other work documents 
job aids (such as calculators, pencils, etc) 
personal belongings 
'buffer' for hatching 
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VDU work station checklist (contd) 

Seating? (if any) e,g. adJustable 
swivel or fixed 
arms 
stable 

Interaction with other equipment? e.g. telephone 
calculator, etc. 

Sharing the VDU? e.g. queues 
access 
privacy 
security 
audience effects 

Clutter? e,g, bins for rubbish 
trailing wires 

Maintenance access? e.g. regular 
non-routine 

Environment factors : is the physical environment conducive to 
effective use of the VDU and will the VDU create an environmental 
problem for users or others? 

Acoustic environment? e,g, 

Thermal environment? e.g. 

Visual environment? e.g. 

Safety environment? e.g. 

noise caused by VDU 
noise caused by ancillary equipment 
noise environment for user 

VDU sensitive to heat 
VDU generating heat 

adequate light for source documents 
adequate ambient illumination 
reflections from screen or other 
surfaces 
glare from screen or other surfaces 

electrical hazards 
vibrations/knocks 
chemical hazards 

The checklist may be used to compare or evaluate proposed work stations. 
The answers or responses to the various checks and questions can be 
simply yes/no or more complex ratings. The relative importance of these 
and any other factors W1ll depend on the specific combination of user, 
task and system, 



6.7 SPECIFIC APPLICATION 

~~en designing and producing a computer system it is 

important to identify clearly the range of applications for which 

the system will be used and the range and type of users who will be 

called upon to use the system. 

The system to be produced was clearly designed for a 

specific purpose, that of aiding the civil engineering estimator in 

the estimating and tendering process for civil engineering works. 

Chapter 10 states the types of users that would be using 

a computer aided estimating system. 

Eason et al ( 96) in a study of different types of computer 

user ident1fied three separate classes: 

the clerk; 

the specialist; 

the manager. 

Each type of user had different basic needs which are summarized 

below. 

THE CLERK 

The clerical user is concerned primarily with the input 

of data relating to the processing of documents (e.g. orders, invoices, 

etc). Additional tasks may involve the checking of data for accuracy 

and the updating of existing data. The job of the clerk has manimal 

discretionary content and is fundamentally dependant on the computer 

system. Consequently the level of JOb satisfaction and performance is 

mainly dependant on the organisation of the function within the 

company. 
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THE SPECIALIST 

The specialist user is usually a professional person 

(engineer, designer etc) who is required to use a computer in order 

to obtain a solution to a complex technical problem, Depending on 

the applications software available this may involve using a 

commercially available package, i,e, fitting the task to the 

facilities available, or developing new software to perform the task, 

The specialist user will have sufficient time to learn about the 

computer system in some detail, This may even involve learning to 

program the computer, 

THE MANAGER 

The manager uses a computer to provide him with the 

information required for decision making. As a computer user he is 

characterized by the random, intermittent use made of the computer, 

Unlike the clerk, the manager can reJect the information service if 

it is found unsatisfactory either in content or performance, The 

type of th~ manager's decisions may vary considerably from occasion 
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to occasion, His job content is constantly changing and a high work 

load allows little time for tasks peripheral to the decision making, 

All these factors make the development of computer systems for managers 

(107) 
extremely difficult, A survey of managers as computer users 

showed that increasing flexibility and computer power failed to 

provide a more satisfactory service for managers, Where system 

operation presents problems the manager may stop using the system 

directly and interpose a "human interface". 



It can be seen that the types of user of a computer 

aided estimating system fall into each of these three categories. 

The titles may be restated as: 

the estimators clerk; 

the estimator; 

the contractors senior management. 

THE ESTIMATOR'S CLERK 

The estimator's clerk may be a junior estimator or a person 

employed specifically for data preparation, Their task would be to 

input the details of the bill of quantities on to the computer to 

create the file of bill items for the contract, This would relieve 

the estimator of the task of data input providing more time for 

other important tasks at the start of the estimating process. 
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THE ESTIMATOR, THE CHIEF ESTIMATOR 

The system was specifically designed to meet the tasks of 

the civil epgineer1ng estimator in the estimating and tendering process 

described in detail in Chapter 2 

An additional form of specialist user is that of the chief 

estimator or alternatively the estimator with overall responsibility 

for the system, This will entail the setting up and maintenance of 

the company library, the creation of contract specific files and all 

system security, 

THE CONTRACTOR'S SENIOR MANAGEMENT 

The contractor's senior management are present at the 

adJUdication meeting for each tender, The manager or director requires 

the ability to access the system to obtain details of the direct cost 

estimate, 
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This may be in the form of the build-up of each individual bill item 

or by producing specific reports from which he may assess the mark up 

for the contract, 

It was necessary to design and produce the system taking 

into full account these different types of computer user and their 

development with the system, This was accomplished by ensuring that 

the relevant parts of the software interface that affected the 

different users were designed to suit their individual requirements, 

The type of user also affects the type of user support that needs 

to be provided, This is considered in detail in Chapter 10, 

6,8 SPECIAL PROBLEMS 

The introduction of a computer system may require the 

consideration of special problems that need to be overcome to 

produce satisfactory man-computer interaction, These may be specific 

to the organization in which the system is to be used or the 

particular funct1on to which the system is related, The problems may 

encompass broader issues such as the influence upon society in general 

or raise questions with respect to individual privacy, 

The design and production of a computer aided estimating 

system had no particularly unique problems. Consideration of aspects 

such as: 

overcoming users fears and preJudices; 

producing an acceptable system; 

producing a system that would increase profitability; 

are present whatever the purpose for which a system is designed, 



7. THE INTEREST- C.E. COMPUTER AIDED ESTIMATING SYSTEM 
FOR CIVIL ENGINEERING CONTRACTORS 

This chapter describes the prototype computer aided 

estimating system that was produced. This was called 'INTEREST-C. E.' 

standing for Interactive Estimating for Civil Engineers. The system 

was produced to meet the requirements of a computer aided estimating 

system as identified in chapter 4.4 • Particular attention was paid 

to producing a system that assisted the estimator in his task but did 

not "computerize" the process to the extent of radically changing the 

estimator's approach to his work and how the principle tasks were 

performed within the estimating and tendering process. 

Included in this section is an outline of the system and 

a detailed description of the procedures and operations adopted to 

meet each of the main requirements of the system as detailed in 

chapter 4. 

7.1 AN OUTLINE OF THE SYSTEM 
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The basis of the system is the ability to build up details of 

the direct cost of each item within the Bill of Quantities for the 

contract under consideration and store this data on file. When the 

direct costs for the contract have been completed, additions may be 

made to the item rates to allow for profits and overheads. AdJustments 

to individual prices may also be performed, This is shown diagrammatically 

in figure 44 below: 

ADDITION 

DIRECT CONTRACT OF 

COST , FILE , OVERHEADS 

BUILD-UP PROFITS 

etc 

Figure 44 - The Basis of the INTEREST system 



A complete flow chart for the system is given in figure 45, page 201. 

To prepare a direct cost estimate, data must be obtained 

on the resources required to perform the work, their respective 

outputs or usage and their costs. Some of this data may be taken 

from the company data library. Other information which is contract 

specific will have to be introduced by the est1mator while preparing 

the estimate. Included in this category will be most of the 

material prices which have to be obtained for each estimate. 

Data held on the company library is available to all 

estimators for incorporation into any contract currently under 

consideration. Th~ data ha~ to be set up by each different company 

using the system and will include standard build ups, resource 

listings and performance data. The system comprises r two separate 

programs. The first allows the chief estimator or person in control 

of the system to set up contract files for the project under 

consideration and maintain the company data library of information. 

The second program enables the est1mator to input details on each 

item ~thin the Bill of Quant1ties, prepare a direct cost estimate 

for the project and then make the necessary mark-ups determined by 

the adjudication panel to produce the total tender sum for the 

contract. 

The system is command driven. That is to say to help him 

prepare his estimate the estimator can call upon a command from a 

'menu' displayed before him. There is no set order for the program 

to run. 
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No start or finish point, The estimator can for as long as he 

wishes change or adjust his estimate build-up, Flexibility has been 

considered at all times to enable several alternatives to be taken 

and any adjustments made, 

The system of commands are grouped together in a main 

and sub-menus. The main menu of commands is shown below: 

INPUT ITEM 
RETRIEVE ITEM 
EDIT DATABASE RESOURCES 
BUILD OPERATIONAL RATE 
ADD MARKUPS 
SORT AND EVALUATE 
PRINT REPORTS 
COPY ON 
STOP 

Each command enables the estimator to undertake a particular task, 

The approach to this task is determined by the selection of a command 

from the sub-menu displayed, A full listing of the commands and 

their inter-relationship is given in figure 46, page 203, 

An outlineAescription of each of the commands and their function 

within the system is given below: 

Command INPUT allows the input of data by the use of the following 

commands• 

BILL SECTION and PAGE Nlm!BER allow the appropriate section and page 

number of the bill to be used, The estimator can work through the 

bill in the order the items are presented or move from section to 

section, page to page at will, 
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WORK GROUP 

UNKNOWN GROUP 

1---- GASH RATE 

INPUT ITEM -----1--- PROVISIONAL SUM 

1--- BILL SECTION 

1---- PAGE NUMBER 

'---COPY ON 

r--- SCREEN 

BUILD OPERATIONAL RATE 

'--- PRINTER 

.---- 0/HEADS 

1--- PROFITS 

ADD MARKUPS ----~--SURCHARGES 

1---- RATE LOAD 

L_--CO!'Y ON 

• 
Figure 46 - Listing of Conunands 



PRINT REPORTS 

RETRIEVE ITEM 

EDIT DATABASE RESOURCES 

SORT AND EVALUATE 

COPY ON 

STOP 

BILL LIST 

1---- SUr.<.ARY LIST 

1--- PAGE LIST 

SECTION LIST 

RECONCILIATION 

1---- PLANT SHARING 

1--- DATABASE RESOURCE 
SHARING 

QUOTES LIST 

'---- COPY ON 

Figure 46 - ~ist~f Commands 
(continued) 
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Commands WORK GROUP, UNKNOWN GROUP and CASH RATE allow the estimator 

to prepare a cost estimate of an item or group of items, WORK GROUP 

uses data held on a computer file, ThJ!sedata comprise•, resource 

groups or build-ups for commonly recurring items of work, The other 

two commands rely on filed data relating to individual resources or 

upon resource information and rates input by the estimator. 

The PROVISIONAL SUM command is designed for the entry of Provisional 

Sum items by allowing the entry of a single sum of money to cover 

the bill i tern, 

The command RETRIEVE ITEM enables the user to retrieve at any time 

any item that has previously been priced and fitted onto the contract 

file, The build-up of the item can then be re-worked if required and 

the item returned to the contract file, 

The command EDIT DATABASE RESOURCES allows the description, cost code, 

cost and units of resources on the contract database to be inspected 

and amended to suit the contract as required, 

The command BUILD OPERATIONAL RATE allows the user to calculate an 

overall price rate for groups of resources based on a total amount 

of work and a total time on site, The options SCREEN and PRINTER 

determine whether the output giving the breakdown of the group is 

presented to the user via the Visual Display Unit or the printer, 

The command ADD 1~RKUPS is used to add monies to the direct cost of 

the contract by the following commands: 

OVERHEADS and PROFITS allow the addition of overheads and profits on a 

percentage and lump sum basis, This money is then apportioned through

out the bill items, 



SURCHARGE allows the adJudication panel to surcharge or reduce 

monies under any of the cost code headings on a percentage basis, 

RATE LOAD allows specific bill items to be chosen and their value 

increased whilst all the other items on the bill are reduced pro rata. 

The user may enter bill items in any order. The command SORT and 

EVALUATE must be used before any listing or reports are generated 

from the contract file. 

The command PRINT REPORTS gives the user the ability to obtain 

various reports of information from the contract file. 

BILL LIST, SU1~Y LIST, PAGE LIST, SECTION LIST are lists of the 

items on the contract file with different forms of presentation. 

QUOTES LIST is a report from the file containing information on the 

materials for which quotations have been requested, 

PLANT SHARING and DATABASE RESOURCE SHARING give printouts of the 

resources used in Operational Estimating with details of how the 

resources have been allocated to the various Operational Groups. 

The command COPY ON allows the user to obtain a printout of all the 

input and information displayed via the V,D,U. 

The command STOP closes all the files and calls a halt to the 

program. 



7.2 A DETAILED DESCRIPTION OF THE PROCEDURES AND OPERATIONS 
ADOPTED WITHIN THE SYSTEM TO MEET THE MAIN REQUIREMENTS 

7.2.1 THE CALCULATION OF BILL ITEM PRICES 

The calculation processes adopted by the estimator require 

that different types of operations may be performed on input data 

to produce priced items within the Bill of Quantities. Facilities 

were produced to undertake: 

Un1t-rate estimating; 

Operational estimating; 

a combination of Unit rate and Operational estimating; 

apply rates to individual cost code categories within the 

bill items; 

enter a single sum of money to cover a bill item, 

Within the Interest system, Unit rate estimating may be 

carried out by reference to Work Groups held on the data library or 
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by a combination of resources to produce groups unique to the contract 

under consideration. Performance and cost data may be entered by the 

user or obtained from information held on the library files. The 

operations of Unit rate estimating are performed by the WORK GROUP 

and UNKNOWN GROUP commands. 

WORK GROUP COMMAND 

This command is used to form the basis of pricing a standard 

bill item. 

After having entered the bill item number, quantity and the 

reference code for the work group, the bill item is priced using the 

resources stored within the relevant work group held in the library. 
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A full breakdown of the item is d1splayed on the V.D.U. for the 

estimator to check. The total item cost and unit rate is shown 

together with resource costs and usage rates. If the estimator 

answers YES to the question 'Do you want a reconciliation?' the total 

amount of each resource required to complete the item is given, 

The estimator then has full flexibility to amend anything 

within the build-up before the item is passed to the contract file. 

This is done by a number of options: 

FILE 

RATIO 

MODIFY 

to put item into the contract file. 

to change a usage rate by a percentage. 

to add or delete resources or modify 
usage rates. 

OPERATIONAL to add or delete operational rates. 

LUMP to apply the calculated rate to other items. 

CHANGE to change the quantity. 

The example below shows the pricing of a bill item relating 
( 

to brickwork. In ptactive the estimator should not need to make all 

these changes but they have been included below to show the full 

facilities available. Everything underlined has been entered by the 

estimator. All other information is displayed automatically by the 

computer. The estimator has to price the bill item. 

A BRICK FACEWORK l05MM THICKNESS AS 
DRAWING NO. 3050.31/RB/6645 226m2 

He decides to use work group U22l.O from 
the database library to price the item. 



Col'tttand' 
uo 
Wail{ GROUP option 
Section 1 Page 
IleK letter' 
~ 
Llbra>'Y CESMH code? 
u221.0 
FACIRG HALF-!RTCK 
Guant1ty (ln H2 >• 
ill 

SettloR Page 

VERTIC-'Il VAlLS 

I Ieo A 
Ll~rary CESHH code U22l.ll 
FACING HALF-BRICK VERTICAL VALLS 126.01 H2 
Data base resources 
----------·--------
Res. tat. Description 

-----------
558 DIR. FACING BRICKS 
569 DTR. MORTAR 
562 LAB. BRICKLAYER 
563 LAB. BRICKLAYER'S LABOURE 
561 AUX. SCAFFOLDING UP TO TH 

Usa~e rate 
----------

e.rsa TH /H2 
9.022 H3 /H2 
2.~00 HR /H2 
1.920 HR /H2 
1. 009 H2 /H2 

Cost 

52.359 f!TH 
22.B50 HH3 
3.659 HHR 
2.759 HHR 
2.~99 t/H2 

IleK rate 19.98 f/H7 lteK cost 
Do you want a reconclltatton of data base resources' 
:r. 
Res. C'tt. Cescdpt1on 

-----------
558 DIR. FACING BRIC1:S 
569 DJ R. MORTAR 
562 LAB. BRICKLAYER 
563 LAB. ,BRICKLAYER'S LABOURER 
561 AUX. SCAFFOLDING UP TO THREE METRES 

Options are:-
FILE - to put 1teK Into the contract file 
RATIO - to ch~nge a usage rate by a percentage 
nODlfY - to add or delete resources or ttodtfy us~ge rates 
OPE~ATIONAl - to ~dd or delete operattonal rates 
LUHP - to apply the calculated rate to other IteMS 
CH~NGE - to ct,ange the quanttty 

Total 

$382.57 
$63.34 

$1113.76 
$665.28 
$302.40 

$2517.35 

A11ount 

7.31 TH 
2.77 H3 

3~2.41 HR 
241.92 HR 
126.01 H2 

The estimator decides that the usage rate for the bricklayer 
must be increased by 25 per cent so he uses the RATIO option. 
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Optlon" 
RA 
RATIO option 
Resource nuMber? 
562 
"fercent~se ucreaiie/decrease in usage rilt!., 
25 
Resource nuMber' 
END 

1 Ite• A 
U221.D 

sectton 1 Pa·3e 
L1brory CESMM code 
FACING HALF-BRICK 
nata base resources 

VERTICAL UALLS 

-~-----------------
Res. Cat. Descnption Usage rate 

---------------------
l58 DIR. FACING BRICKS e.e5a TH /H2 

l6D DIR. MORTAR 9.922 M3 /M2 

l62 LAB. BRICKLAYER 3.009 HR /M2 

~63 LAB. PRICKLAYER'S LABOUR£ 1.929 HR /M2 
/M2 

Cost 

52.350 HTH 
22.859 HM3 
3.650 HHR 
2.750 ~/HR 
2.400 S/M2 

Total 

$382.57 
$63.34 

$1379.70 
$!65.28 
$302.40 

210 ........ 

l61 AUX. SCAFFOLDING UP TO TH 1.0H M2 -------------
It•• rate 22.17 HM2 It•• cost 
Do you want a reconctllatton of data base resources' 

:f.._ 
Res. c~.t. !lescnptlOn 

-----------
5'58 DIR. FACING BRICKS 
l60 DIR. MORTAR 
l62 LAB. BRICKLAYER 
~63 LAB. iRICKLAYER'S LABOURER 
l61 PUX. SCAFFOLDING UP TO THREE MET PES 

Optlons are:-
FILE - to put lte• 1nto the cont•ac~ file 
RATIO - to change a usase rate by a perce,tage 
MODIFY - to add or delete resources or HOdlfY u~ag~ ;ates 
OPERATIONAL - to ad~ or delete operational rates 
LUMP - to apply the calculated rate to other 1teMS 
CHANGE - to change the quant1ty 

$2793.2? 

Aftount 

7.31 TH 
2.77 M3 

378.01 HR 
241.92 H~ 

126.01 H2 

The estimator decides to delete the resource number 561 ' 
SCAFFOLDING UP TO THREE ~ffiTRES and price for the provision 
of this resource in the preliminaries section of the bill. 
The modify option is used to delete the resource from 
the build-up. 

Ophons d.re:-
MODIFY RESOURCE 
ADD kESOURCE 

l!ELETE RESOURCE 
DISPLAY ITEM 

Opt1on• 
DE 
Resour·ce nuMber' 
;ill 



It is required to increase the pr1ce of the mortar in this 
item to £33,25/m3 from £22,B50/m3, 

Ophons Clre:-
MDDIFY RESOURCE 
ADD RESOURCE 

DELETE RESOURCE 
DISPLAY ITEH 

Opt> on• 
MO 
Resource nuMber? 
560 
Resource 561 MD~TAR 

Usage rate 9.022 M3 /M2 
Cost 22.859 1/MJ 
Do you wish to change the usage rate' 
NO 
Do yD-u utsh to chdn3e the cost? 
1. 
Hew cost (In S/n3 )? 

33.c5 

and add the provision of a dumper to assist with the work, 

Optta•s are:-
HODIFY RESOURCE 
ADD RESOuRCE 

DELETE RESOURCE 
DISPLAY ITEH 

Option' 
ADD 
Resom•ce lUMber' 

12. 
rLT. DUMPER 1.20ft3 
Confn"' 
y 
Usage ••ate <u HR /112 )? 

!:.1. 

/ 

1. 941 1/HR 
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OpttolH art:· 
MODIFY RESOURCE 
ADD RE~OURCE 

DELETE RESOURCE 
DISPLAY ITEM 

Opt I on' 
DI 
Sect ion Pa3e 
Ltbrory CESMM code 
FACII!G HALF-DRICK 

1 Ite• A 
U221.9 

VERT! CAL 
Data base resources 

R!s. Cat. Descnphon 
---·-------

55C D!R. FACING BRICKS 
569 DIR. MORTAR 
562 LAB. BRICKLAYER 
563 l~B. ]:RICKLAYER'S lALOURE 

19 PLT. DUMPER 1.20H3 

UALLS 

Usage rette 
-----·----

e.e58 TH /H2 
9.922 H3 /K2 
3.900 HR /H2 
1.928 HR /H2 
8. H0 HR /M2 

Cost 

52.350 $/TH 
33.250 $/K3 

3.650 $/HR 
2.750 $/HR 
1. 949 $/HR 

I\en rate 28.19 $/K2 lte• cost 
Do you want a reconclltatton of data bdse resources? 

.!ill 
Optt ons il'e:-

FILE - to ~ut tteM Into the contrc.ct hle 
RATIO - to change a usage rate by a percenta3e 
HODIFY - to add or delete resources or ~od1fy usa3e r~tes 
OPER~liONAl - to add or delete operational rates 
lUMP - to apply the calculated rate to other 1tens 
CHANGE - to change the quant1ty 

OphonT 
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Total 

S382.57 
$92.17 

$1379.71 
$665.28 
$24.44 

$2544.17 

The estimator is now happy with the build-up for the item 
but realizes he has entered an incorrect quantity. The 
option CHANGE is used to correct this: 

9:1. 
New quontlty? 
226 
Section 1 Page 
Ltbrary CESHM code 
FACING HALF-BRICK 
Data base resources 

1 I\M A 
U221.f 

VERTICAL UALLS 226.01 "~ 

Res. Cat. Descr1phon 
-----------

558 DIR. FACING BRICKS 
56! DIR. MORHR 
562 LAB. BRICKLAYER 
563 lAB. BRICKlAYER'S LABOURE 
19 PlT. PUMP ER 1.20M3 

Usage rate 
----------

0.858 TH /H2 
8.922 H3 /M2 
3.999 HR /M2 
1. 920 HR /K2 
9.100 HR /K2 

Cost 

52.350 $/TH 
33.259 1/~3 
3.650 $/HR 
2.750 $/HR 
1. 940 I/ HR 

ltefl rate 20.19 $/H2 ltefl cost 
Da y~u want a reconctl1ation or data base resources? 
NO 
Opllo-ns il'l!: · 

FILE - to put iteM Into t~e conlr>ct f1le 
RATIO - to change a usase rate by a percentage 
HODIFY - to add or delete resources or Hod1ty usase rates 
OPERATIONAL - to add or delote operational rates 
lUMP - to apply the calculated rate to other IteMs 
CHANGE - to change the quantity 

Optlon? 

Total 

$686.20 
1165.32 

12474.71 
$1193.~8 

$43.84 

$4563.34 



It is decided to file the item build-up onto the contract 
file and price another item, However, it is required to 
price two other i terns at the same rate so the option LUMP 
is used to apply this build-up to the relevant items in 
addition to bill item 1/A. 

1!! 
Ite' filed 
LUMP option 
Ar~ you entering all 1te~s 1n the sa~e b1ll section? 
NO 
B1!1 sechont 
1 
Pa3e nu!'lber? 
2 
IteM letter? 
E.. 
Quantity (In M2 ll 
126 
IteM filed 
Bill section' 
3 
rC~ge •iullbu? 
21 
IteM letter 7 

A 
Quantity <m M2 l' 
78 
ITeM filed 
Bill sechanl 
END 
Text\"i IteM(s) entered usmg rc.te 2~.19$/M2 

(Note: Using the option FILE would have priced only 
item 1/A using these resources and rates). 
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Contained within the list of options is that of: 

OPERATIONAL to add or delete operational rates, 

Section 7. 2.1 describes how operational rates can be built up using 

data from the company plant file or the contract database, These 

rates can be applied to work groups from the database files, 

UNKNOWN GROUP COMMAND 

It would be impossible to set up a library of work groups 
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to cover every activity and bill item encountered on civil engineering 

contracts, 

The command UNKNOWN GROUP enables the estimator to build 

up his own work group to price an item, Held within the database are 

listings of resources and their costs, The user can build up his 

item cost using these resources or add in resources previously unknown 

to the system to produce a unique grouping for the particular contract, 

The bill item code and a description of the work must be 

entered together with the units and the quantity. Also required is 

aCES~~ classification to assist with sort1ng of the items by trade, 

The estimator must decide whether he wishes to build up 

the unknown group using Unit rates from the database or operational 

rates that he has compiled separately, An example of the Unit rate 

calculation is shown on the following page. 



Unit Rates 

The estimator enters the option UN and then is faced with 

a list of options: 

MODIFY RESOURCE 

ADD RESOURCE 

DELETE RESOURCE 

DISPlAY ITEM 
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First he will want to add resources together so he uses the option ADD, 

He will be asked to enter a resource number, If this resource is 

already in the library a description will be printed out to check 

that it is the resource of which the estimator was thinking, Assuming 

it was the correct resource, be is then required to enter a usage 

rate and the resource is added into the build up, If the resource of 

the number was not on the file a message will be given: 

'Resource is not in file. 

Do you wish to enter a resource with this number' 

Answering YES requires some additional information to be entered: 

A description of the resource 

The cost code 

Units of the resource 

Cost per hour, 

This resource is then added to the resource listing for the duration 

of the contract, If at any time it is wished to delete or modify any 

of the resources built up this can be performed by use of the option 

DELETE and MODIFY, 

When the estimator wishes to see the overall build up he can 

call upon the option DISPLAY which will give him a full breakdown of the 

item, the resources included and the total cost, 



The item can then be dealt w~th as per the normal options: 

FILE 

RATIO 

MODIFY etc, 

An example of using the UNKNOWN GROUP command is now given, 

Co,.Mands are:-
WORK GROUP 
UIII:NOYN GROUP 
GASH RATE 
PROVISIONAL SUM 
~Ill SECTION 
PAGE NUMBER 

(or press RETURN to return to ~a1n Menu) 
CDMI'Iand' 
UN 
UftKNOUN 6ROUP optton 
Sectton 1 Page 1 
IleH letter• 
B 
i:ESMft classtftcattou? 
E999.0 
Descrlphon? 
EXCAVATION OF UNSUITABLE MATERIAL 
Uu ts? 
M3 
ouanh ty'? 
~~ 

Opt1ons :are:-
UNIT RATES 
OPE~ATIOHAL RATES 

Option• 
UN 
Opllons are:-

MOOIFY RESOURCE 
ADD RESOURCE 

DELETE RESOURCE 
DISPLAY ITEM 

Option• 
ADD 
Resoune IUMb~r' 
136 
Resource is not on flle. 
Da you vtsh to enter a resource vtth thts nuftber' 
r 
Descnption? 
JCB 3C EXCAVATOR 
Cost code' 
PLT 
Untts? 
fiR 
Is tins IteM RequiTing Quotes' 

.!l. 
Cost (Ill I/ HR )? 

~.:; 

Pll. JCJ JC DCAVATOR 4.SCI 1/~R 
Usage rate (in HR /MJ )? 

0.25 
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Opherns ill"e:-
MODIFY RESOURCE 
ADD RESOURCE 

DELET£ RESOURCE 
DISPLAY ITEH 

Opt>on• 
ADD 
Re'SouNe nuMber? 
28 

PLI. LORRY TIPPER 6.5 TONNE 
U1a9e rate <•n HR /H3 )? 

~a25 

3. 541 1/HR 

Ophons .::~re:-

MODIFY RESOURCE 
ADD RESOURCE 

DELETE RESOURCE 
DISPLAY ITEM 

Optton• 
ADD 
ResOUl"Ce DUM:berf 
J. 
LAJ. LA!OURER 
Conflr~t? 

2.751 t/HR 

:r.. 
Usase rate ( lll HR 1M3 )! 
0.2S 

Oph ons a\"@:-
MODIFY RESOURCE 
ADD RESOUPCE 

DELETE RESOURCE 
DISPLAY ITEH 

Opt> on• 
DJ 
Sect1on P•3• lie• ! 
CESHM classlfic~tion E999af 
EXC~UATION Of UNSUITABLE KATERIAL 
Data base resources 

50.01 K3 

Res. Cata Descr1pt1on 

136 PLT. 
28 PLT. 

1 LAB. 

JCa 3C EXCAVATOR 
LORRY TIPPER 6.5 TON 
LAnOURER 

Usage rate 

0.250 HR /H3 
0.250 HR /H3 
0.258 HR 1M3 

Cost 

4.500 1/HR 
3. 540 $/HR 
2.751 1/HR 

lie• rate 2.70 I/H3 Ite• cost 
Do you want a reconcilidtlon of data base resources' 
YES 
Res. Cat. D!scription 

136 PLT. JCB 3C EXCAVATOR 
28 PLT. LORRY TIPPER 6.5 TONNE 
1 LAB. LABOURER 

Options are:-
FILE -to put 1te• 1nto the contract f1le 
RATIO - to change a usage rate by a percent~ge 
MODIFY - to add or delete resources or ~od1fy usase rates 
OPERATIONAL - to add or delete operat1onal rates 
LUMP - to apply the calculated rate to other 1te~s 
CHANGE - to chan9e the quant1ty 

Optlon• 
FI 
ltOM filed 

Tot>! 

$56.25 
$44.2S 
$34.37 

f134.87 

Aftount 

12.51 HR 
12.51 HR 
12.51 HR 
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Operational estimating may be carried out using weekly or 

hourly priced resources, Each calculation is performed using the 

total quantity of the work involved in the respective operation, 

Operational calculations are contract specific, the rate calculated 

being used only for the particular proJect, Operational estimating 

is carried out by using the BUILD OPERATIONAL RATE command, 

BUILD OPERATIONAL RATE COMMAND 

The command BUILD OPERATIONAL RATE is used by the 

estimator when it is required to price certain items on an 

operational basis, 

In the example following an operational group is built up 

to produce a plant rate for placing concrete (CONCPLA), This 

contains the same resources as the example shown in Section 3,2., 

and is produced by adding together plant items from the company 

plant file, 

In addition to using resources from the company plant file, 

it is possible to build up operational groups from the hourly priced 

resources on the contract database. A group is built up to cover 

the labour for placing concrete (CONCLAY) using this source of data, 

Calculation of Operational Group Rat! 
I•put Operation RATE Code 
PLACON 
E11ter Description 
PLANT FOR PLACING CONCRETE 
Enter Uruts 
N3 
Enter Total Duant1ty for the Uperat1on 
8000 

Butld up of the Resoul'Ces for the Operation 
Eoter Avera9e NuMber of HOURS/UEEK 
56 

DATA UPTIUNS 
CP - Enter D<ola froM CoMpany Plant File 
IB - Enter Data froft Contract Data Ba~e 
ST - Stop 

E•ter Option 
CP 
Enter ResOUI'C! CodetType END •toen Ftmshed) 
990 
99e 22RB CRANE $221.10 
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Is that OK ! 
y 
iiOw ftany of thiS Reso~:rce typ! a1~e Requued ? 

2 
Enter Total NuMber of Ueets on tontr~ct<l.2 Ueeks = 1 D•y> 
76 
Enter Total Alloca~Ion as a Percentdse 
100 
Enter Resource Co,je <Type END vhen Fllushed) 
991 
---!91 CONCRETE SKIP 
Is that 01: • 
r. 
How Hany af th1s Resource type are Requ1red ' 
4 
Enter Toht TtuMber of tleets on Co•tr•ctl0.2 Ueeks = I Day) 
152 
fnter Total Allocation as a Peneuta3e 
100 
Wer Resource Code(Type £Nit vhen f1111S~1ed) 
222. 

121.10 

!92 DUMPER 
Is that OK ' 

- -------$2!i .. l0 - -----

r. 
How Many of this Resource typo me Roquired • 
6 

Enter Total NuMber of Ueeks on Contractll.2 Ueeks • 1 Dayl 
223 
Enter Total Allocation as a Percenta3e 
100 
E11ter Resou\'Ce Code(Type END when Finishe-d> 
993 

!9J VIBRATOR 
Is that OK ? 

]_ 
How Many of this Resoul'Ce typo aro Reqmred ~ 

2... 
Enter Total NuMber of Ueeks o> Contractll.2 Ueeks • 1 Day) 
228 
Enter Total Allocation as a Percentago 
1!!_ 
F1gure is not a real value 

Please enter aga1n 
109 
Enter Resou\'ce tode<Type END vt.en Finished) 
END 

DATA OPTIOHS 
tP - Enter Data froM CoMpany Plant File 
~B - Enter Data froM Contract Data Base 
ST - Stop 

Enter Option 
ST 
PLACON - PLANT FOR PLACING CONCRETE 

111.10 

--------------------------------------------------------------------------
Res Cat Description Unit 

-----------
P 999 PLT. 22RD CRANE 2 
p 991 PLT. CONCRETE SKIP 4 
P 992 PLT. DUMPER 6 
P 993 PLT. VIBRATOR 6 

t/Ueek No Ueek Alloc. 
------- ------

220.09 76.99 u0.0e 
29.99 152.99 ue.0e 
2~.09 228.00 109.08 
10.00 228.08 100.03 

Averag~ 
Output Rate 
-----------

9.53 HR/M3 
1.06 HR/M3 
1 • 60 HR/H3 
1.60 HR/H3 

Resourc! 
Cast 

$16,72~.19 

$J,f41.10 
15,7~0.00 
$2,280.01 

Total Cost for Operation S27,74f.f0 

Total Quantity used 1n Calculation 
Rate for the Operation 

8809.00 H3 
3.47 t/H3 

Optlons are :-

FI 

FILE - File Resource £u1ld up a~d Rate 
DElETE - R~Move Oper~tional Rate froM File 
MODifY- Add, Delete, or Mod1fy Resources 
LHANGE - C~ange the Quantity used 
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Input Opel'itfon RATE Code 
CONCLA 
Enter Descr1phon 
LAFOUR FOR PLACING CONCRETE 
Eater Unitli 
N3 
Enter Total Quantity for the Operat1on 
8000 

Bu1ld up of the Resoul'ces for the OperatiOn 
Eater Avera9e Nu•ber of HOUP-5/UEEK 
56 

tATA OPTIONS 
CP - Enter Data froM CoMpany Plant F1le 
JB - Enter Data froft Contract Data Base 
ST - Stop 

E1ter Option 
DB 
Enter ReSOUl'Ce Code!Type END when F1n1shedl 
.1. 

LABOURER 
Is that OK ' 
y 
How ftally of this Resource type are Required ? 

5 
Enter Total NuMber of Weeks on Contract<l.2 ~ee~s = 1 Dayl 
190 
Enter Total Allocation as a Percentag• 
!iC 

Enter Resource Code!Type EMD wt.en F1n1shedl 
160 
~you WISh to input a Neu Resoul"Ce w1th Refel~ence 160 
y 
Enter Descr1phon 
CONCRETE FINISHER 
Enter Cost Code!l-5) 
1 
Tnput Cosi!Per Haul') 
3.5 
Input Un1ts 
HR 

16C COKCRETE FINISHER 
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12.7l !Per Hour> 

13.51 !Per Hour) 



!1 that OK ' 
r. 
How ftany of thts Resource type are Requned ., 
1 
Enter Total NuMber of Ueeks on tontr<>ct<f.2 Ueeks • 1 D<>y> 
36 
Enter Total Allocation as a Percent•$• 
100 
Enter Resou1•ce tcdellype END uhen Fhushedl 
~ 

DATA OPTIONS 
CP - Enter Data froM CoMpony Plont F1le 
JB - Enter Data fro• Contract Data Base 
ST - Stop 

E1ter Optlon 
.§!. 
CONCLA • LAIOUR FOR PLACING CONCRETE 
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Uuts 113 

--------------------------------------------------------------------------
Res Cat Descnptton Uut $/Ueek 

----------- -
1 LAB. LABOURER 5 15~.~~ 

160 LAB. CONCRETE FINISHER 1 196.00 

No Ueek Alloc. 
-------
190.08 58.00 
36.00 100.00 

Average 
Output Rate 
-----------

0.66 HR/MJ 
9.25 HR/MJ 

Resource 
test 

$1~,631.10 

s7,0l6.et 

Total Cost for Operat1on $21,686.00 

Total Duant1ty used In Calculation 
Rate for the Operatlon 

aoee.ee MJ 
2.71 $/H3 

Options are :-

FI 
Flle Updated 

FILE - F1le Resource Bu1ld up and Rate 
DELETE - Re•ove Operat1onal Rate fro• F1le 
HODIFY - Add, Delete, or Hod1fy Resources 
CHANGE - Change the Ouant1ty used 
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Once operational rates have been calculated they may be used to price 

bill items using UNKNOWN command, 

In the following example the estimator wishes to price the 

bill i tern: 

F722,l PLACE CONCRETE TO BASES 

by the UNKNOWN GROUP option, This is carried out using Operational 

Rates and the item priced by adding the operational rate codes 

PLACON and CONCLA together, When it is wishes to display the item 

build up this is carried out by using the option DISPLAY ITEM, 

It is then possible to obtain a reconciliation of the 

resources used and, if required, use all the usual options: 

FILE 

RATIO 

MODIFY 

OPERATIONAL 

LUMP , 

CHANGE 

to rnake amendments. 

CoN~afld~ ~re:-
~ORK GROUP 
UNKNOUN GROUP 
GASH RATE 
PROVISIONAL SU! 
BILL SECTION 
PAGE NUMBER 

(or press RETURN to return to Malfl ~enu) 

CcrHt:and' 
UN 
UN!NOWM GROUP opt1011 
B11l sechon' 
1 
Page nuMbH? 
1 
IteM letter? 
F 
CESMft classlftcatiot? 
F722 .1 
De5'C'fiptlon" 
PLACE CONCRETE TO BASES 
UnJts'l 
N3 
OU'inh ty' 
8~ 



Optlcns ccre:-
UNIT RATES 
OPEhATID~Al RATES 

Opt1on' 
OP 
Options al~e:-

ADD OFERATIONAL RATE 
DELETE OPERATIONAL RATE 
DISPLAY ITEH 

Option' 
ADD 

Operational r2te code' 
rLACON 
fl!~IT fOr PLACI!G CONCRETE 
A~ount allocated so far 
Confu"'' 
J._ 
Options dre:-

ADD OPER,TIONAL RATE 
DELETE OPERATIONAL RATE 
DISPLAY ITEM 

Opt ton' 
ADD 
Operat10nal r·ate code' 
C0~::LA 

L~10UR fOR PLACING COKCRETE 
Anount allocated so far 
Confl rtf' 
y 

Options are:-
~DD CPEPATIONAL RATE 
DELETE OPERATIONAL RATE 
DISPLAY ITEH 

Opt ton' 
DI 

Section Page It~~ f 
CES~H class>f>c<t>on F722.1 
FLACE CONCRETE TO FAfES 
Operational rates 

Code Description 

e. te HJ 

e.eo H3 

flACON 
C ONC LA 

PLANT fOP PLACING CONCRETE 
LA<OUR FOR PLACING CONCRETE 

Jten rate 6.16 S/H3 

/ 

D~ you want a reconciliation of operational rates' 
IlD 
O{:'·h ons cere:-

fiLE: -to put iteM Into ttce c~ntract hie 
~ATID - to ch~nse a usage r~te by a percentcg~ 

J.U S!H3 

2.71 $/113 

8~.£1 ft3 

Cost 

3.47 $/H3 
2.71 S/H3 

Iteft cost 

MODifY - to idd or de!ete resolrrces or ~cjify ~sa3e rates 
OPERATIONAL - to add or del~te operat1onal rates 
LUHP - to apply the calcul~t~d rat! to other IteMs 
CHqN5E - to ch~nse the quant1ty 

Optlon' 
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Tot>l 

S277. ~0 
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KO~!FY fiESOIJRCE 
~~~ RESQURCE 

LELETE H£0URCE 
DlSPLH JTEH 

(lptlon? 
@!! 
Rt?soUl"Ce nur-1brr1 

l. 
LA!. LA>Ol'F'ER 
C cnf lr,.1? 

2, 751 1/HR 

y 
U«•s• rate tu HR 1M3 l! 
3.25 
Opttons Cire:-

MODIFY RESOURCE 
ADD RESOURCE 

DELETE RESOURCE 
DISPLAY ITEM 

OptlDn? 
DI 
'5Ectton P'-9e Jte11 F 
CESiM cl><slflcotlon F722.t 
PlACE CONCRETE TG BASES 
Dat~ b~se resources 

Rls. Cat. Descrtptton 

80.CI ft3 

Usage rate Cost 

LAB, LAFOUf ER 
Operational rates 

9.250 HR /M3 2.750 ~/HR 

Code 

PlACON 
CO~CLA 

Descnptlon 

PLANT FOR PLACING CONCRETE 
LABOUR FOR PLACING CONCRETE 

6.87 HH3 I teH. r~te 
Do you ~ant a reconctltatton of ~ata base resources? 
NO 
Do yau L.!ant a reconctliahon of opel"Citlonitl rctes' 

.!i 
Options C.J"e:-

Cost 

3.U $1M3 
2.71 $/H3 

ltetl CDSt 

FllE -to put tteM tnto t~e contract ftle 
PATIO - to c~anse a usage r~te by a percentc.ae 
MODIFY - to ad~ or delete resources or ~od1fy ~s~ae r~tes 
OPERATIONAL - to add or delete operat1onal rates 
LUMP - to opply the calculated rate to other iteMS 
CHANGE - to ch•nse the quant1ty 

Optlon' 
El 

Total 

$55.01 

Total 

S277 .40 
S21b.B6 

$5~9.26 

In the example above the estimator has decided that for this 
particular bill item extra labour is required for the 
placing of the concrete to the bases. He uses the MODIFY OPTION 
to add the resource from the contract database file. This 
illustrates an important feature of the INTEREST system. 
Operational rates and unit rates can be added together. 
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Whenever the user wishes to make global percentage additions/ 

subtractions, the program pr1nts out the current status of these 

to ensure that there is no chance of the amendments being made 

twice. While for example it would be potentially lucrative for a 

profit margin of B% to be added twice, this would not be very 

beneficial if the tender was consequently too high and the company 

did not win the contract. 

When the estimator wishes to price a bill item by a 

particular work group from the library or include an additional 

resource within an item build up a description of the resource and 

details of the cost are displayed and the user is asked whether 

this is in fact the resource that was required. In this manner it 

is a conscious decision by the estimator whether or not to accept 

a resource. This avoids gross errors where totally incorrect 

resources are included in build ups for work items. 

Contained within the list of options displayed within 

the WORK GROUP command is the option: 

OPERATIONAL to add or delete operational rates. 

In the following example, it is required to price a 

bill i tern: 

MIX AND PLACE CONCRETE ClASS 30/20 
56.00M3 

This is carried out in the following manner. The provision of 

concrete is costed using a work group (classification Fl53.0) 

from the database file. To this is added the two operational rates 

calculated for the operational groups LAYCONC and CONCPLA. 
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WO 
WORK GROUP o~t101 
Sect1on 1 Page 1 
lleo letter' 
E 
L1 braq CESMM co.je? 
F153.0 
DESIGN STRUT. CONC. 31 "PA 21 "M, AG6R. OPC 
Quantity (In H3 lT 
56 
Sect1on 1 Page 1 lie• E 
Library CESKH code F153.9 
DESIGN ST.UT. CONC. 39 "PA 21 ftM, AG6R. DPC 
Data base resources 
-~-----------------

Res. Cat. Descr1phon Usa9e r~te 

----------- ----------
500 PLT. 2B/14 HIXER 0.160 HR /H3 
~~1 PLT .. 2H3 READY-CRETE TRUC 0.140 HR /H3 
593 DIR. 0PC 0.409 TN /H3 
505 DIR. SAND 0.359 H3 /H3 
508 DIR. 29 HH AGGR. 1.990 TN /H3 
511 PLT. l•IESEL 1.050 GA /H3 
512 PLT. SILO (50 TONNE> 9.160 HR /H3 
513 LAB. H!XER DRIVER 0.160 HR /H3 
514 LAB. SHOVEL OPERATER 0.160 HR /H3 

56.01 "3 

Cost 

1.889 $/HR 
2.100 f/HR 

23.32o stTN 
3.909 $/H3 
3.999 $/TN 
9.850 $/GA 
0. 500 $/HR 
2. 890 t/HR 
2.89e S/HR 

IleK rate 17.13 $/H3 Iteo cost 
Do you want a reconctliation of data b~se resources' 
NO 
Opt1ons a\~e:-

FILE - to put iteM l•to t~e contract f1Ie 
RATIO - to change a usage rate by a percentage 
HODIFY - to add or delete resources or "od1fy usage rates 
OPERATIONAL - to add or delete operational rates 
LUHP - to apply the calculated rate to other IteMs 
CH~NGE - to chan9e ttoe quantity 

Opt1on? 
OP 
Optlons are:-

ADD OPERATIONAL RATE 
DELETE DPER~TION~L RATE 
DISPL~Y ITEH 

Option' 

ADD 
Operational rat! code! 
~ 
PLANT FOR PLACl~G CONCRETE 
A~ount allocoted so far 8~.eo MJ 
ConfuH' 
y 
Options :e~re:-

ADD OPERATIONAL RATE 
DELETE OPERATIONAL RATE 
DISPLAY ITEH 

Ophon' 
ADD 
Opu•iltiOnal rate cadet 
CONCLA 
LAIOUo FOR PlACING CONCRETE 
A•oont allocated so for 89.09 H3 
Confutt" 
L 
Options are:-

ADD CPERATIO~AL !ATE 
IrELETE OPERATICN~L RATE 
DISPLAY ITEM 

Option? 
DJ 

3.47 $/M3 

2.71 $/M3 

Total 

116.84 
118.82 

1522.37 
176.44 

$21 8.4~ 
14V.V8 
$4.48 

125.89 
125.8V 

$959.12 

226 



Section I F;3e lteo E 
Library CESMM code Fl53.~ 
DESIGN STRUT. CONC. 39 MPA 21 MM. AG6R. OPC 
Data bas~ resources 

Res. cat. Destrtphon Usage rate 
----------- ----------

509 PLT. 20/14 MIXER 0.160 HR /MJ 
501 PlT. 2M3 READY-CRETE TRUC 0.149 HR /MJ 
503 I•IR. DPC 0.400 TN /MJ 
5e5 DIR. SAND 0.350 MJ /M3 
508 DIR. 29 MM AGGR. 1.009 TN /MJ 
511 PlT. DIESEL 1.050 GA /MJ 
512 PLT. SILO (50 TONNE> 0.160 HR /MJ 
513 lAB. MIXER DRIVER 0.160 HR /MJ 
514 tAB. SHOV!l OPERATER 0.160 HR -/R! 

Operational rates 

Code 

PlACON 
CONClA 

Iteft r<J:te 

Descr~phon 

PlANT FOR PlACING CONCRETE 
lABOUR FOR PlACING CONCRETE 

23.31 $/H3 
Do you want a reconciliation of data base resources' 
NO 
Do you want a reconciliattan of operational rates' 
'lO 
Options il"e:-

Cost 
----

1.889 $/HR 
2.400 $/HR 

23.329 $/T~ 
3.909 1/HJ 
3. 900 $/TN 
0.850 1/GA 
0.509 1/HR 
2.890 1/HR 
"2.899 S/tlR 

Cost 

3.47 1/HJ 
2.71 $/M3 

lteH cost 

FilE -to put IteM 1nto the contract f1le 
RATIO - to change a usage rate by a percentase 
MODIFY - to ~dd or delete resources or HOdlfy usage r~tes 
OPERATIONAl - tc add or delete operational rates 
lUMP - to apply tbe calculated rate to other it•Ms 
CHANGE - to change tt,e quantity 

Option• 
El 

Total 

$16.84 
$18.82 

1522.37 
176.44 

$218. 4~ 
149.98 
$4.48 

$25.89 
-,25;89 

$194.18 
$151.8~ 

11315.11 

I 
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There will always be some items in the bill for which the estimator 

will not want to make a complete build-up but will only want to enter 

a suitable rate under the various cost codes. If ~his is the case 

then the GASH RATE command should be used. 

GASH RATE COMMAND 

An item number, description, the quantity and units must be 

entered and a rate entered for each cost code as required, 

The full options available are: 

ADD RATE 

CHANGE RATE 

JJ'ELETE RATE 

DISPLAY ITEM 

From the above it will be seen that it is always possible to amend any 

rate entered, The option DISPLAY ITEM produces a full listing of cost 

codes, the rates entered and the overall item rate and cost. 

The options: 

FILE 

MODIFY 

LUMP etc. 

can then be utilised as required. 

The example given below shows how the GASH RATE command is used to 

price a bill item 'BREAK OUT EXISTING REINFORCED CONCRETE'. The 

estimator decides to enter a rate for labour and plant to cover this 

item. 

(or press 
CotHt~nd' 

GA 
GASH RATE opt1oa 
Sect1on 1 Page 
It•• letter' 
c 

~ORK G~OUP 
UNKNOUll GROUP 
GASH RATE 
PROVISIOHAL SUM 
FILL SECTION 
PAGE NUKtER 

RETURN to retU>·n 

CESM" cletsnhcatton? 
E993.0 
nescr'i oh on., 

to Matn ttenu> 



Un1ts? 
N3 
Quanti ty• 
25 
Options e~re:-

ADD RHE 
CHANGE RATE 
DELETE RATE 

DISPLAY ITEft 
Optlon"' 

ADD 
Cos\ code' 
ill 
Rate (In $/MJ l' 
21.25 
Opt1ons are:-

ADD RATE 
CHANGE RATE 
DELETE RATE 

DISPLAY ITE! 
Optlon? 

ADD 
Cost co.je' 
PLT 
Rate (In i/HJ l? 
45.5 
Opt lOllS £::re:-

ADD RATE 
CHANGE RATE 
DELETE RATE 

DISPLAY ITEM 
Option• 

DJ: 
Section 1 Page I\e~ C 
CESMM classification E998.t 
BREAK OUT EXISTING CONCRETE 

Category 

LAB. 
PLT. 

Optlons etre:-

Itef't rate 
ltef'l cost 

Rate In S/nJ 

21.25 
45.50 

66.75 $/M! 
$1668.75 

f!LE - to put Ite• on contract f1le 
HOD!fY - to alter a rate 
LUMP - to apply the calculated rate to other IteMS 
CHANGE - to change the quantity 

Option? 
!1Q 
Ophons are:-

ADD RATE 
CHANGE RATE 
DELETE RATE 

DISPLAY ITEM 
Ophon' 

ru 
Cost code? 
PLT 
Rate 1s 
New rate? 
35.5 
Opttons ;n~e:-

45.51 $1M3 

ADD RATE 
CHANGE RATE 
DELETE RATE 

DISPLAY ITEM 
Option• 

DI 
Section 1 P•s• Ite• C 
CES~K classification E99B.f 
BlEAK OUT EXISTING CONCRETE 

Category 

LAB. 
PL T. 

IteM rdte 
It.- cost 

Rate in S/KJ 

21.25 
35.50 

56.75 $/Ml 
$1418.75 

/ 

25.CI MJ 

25.01 HJ 

----------------------------



PROVISIONAL SUM COMMAND 

For Provisional Sum Items it is required to enter a single 

sum of money against an item as specified in the Bill of Quantities. 

This is undertaken with the Provisional Sum Command, This command 

allows a sum of money to be allocated to a bill item, This is then 

stored under the Provisional Sum cost code, No surcharge or mark-up 

factors are applied to this category so that in the final bill listing 

this sum remains as originally stated by the client's quantity 

surveyor. 

An example of using this command is shown below, 

CoAMands are:-

<or press 
Co!Htand"' 
m. 

IJORK 6iiOUF 
UNI:UOPN GROUP 
GASH RATE 
PROVISIOIIAL SUN 

, BILL SECT! ON 
PAGE NUMBER 

RETURN to return to ftaln Menu) 

PROVISIONAL SUK op\ton 
Section I Pose I 
It•• I•tter• 
!. 
CES~M cl~ssiftcatio1? 

X123.0 
Description? 
INSTALL PUMPS 
Su~t? 

25ea 
secTton P•s•- I 
CESM" cla~siflcatlon 
HSTALL PUNPS 

lie• l 
X123. f 

Su"' S25M.09 Cost co,je: PROV 
Optlons i.re:-

FILE - to put the tteM on tho contract ftle 
CHANGE - to cbonge the su• of •oney 

Option• 
ri 
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7.2.2 APPLICATION OF CALCULATED ITEM RATES AGAINST 
ALL RELEVANT BILL ITEMS 

The build-up of a particular bill item may be used to 

automatically price other items within the Bill of Quantities that 

the estimator has decided to price at the same rate and using the 

same resources, 

This procedure is performed by using the LUMP option. The 

estimator is required to enter details of the bill items which he 
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wishes to price at the same rate, (item reference, quantity, units etc) 

and the item is then priced automatically. 

7.2.3 THE EXTENSION AND SUMMATION OF BILL ITEMS TO 
PRODUCE DIRECT COST TOTALS 

By using the command SORT AND EVALUATE, the computer 

calculates the extension of each bill item (the quantity x rate) and 

produces the total cost for the contract by the summation of all bill 

item costs. The cost totals are produced at various levels of 

collection and information is printed out giving: 

the breakdown of the item total rate into the rate for 
each cost code category; 

the item total rate; 

the bill item amount; 

the page total; 

the section total; 

the total cost of all the bill items. 

Examples of these totals are given in the next section of this chapter. 



7.2.4 REPORTS AND BILL LISTINGS 

The estimator may at any time obtain one of several reports 

using the bill items priced to date, the resources"used and the price 

quotations received or still outstanding. The type of reports 

available are listed in the menu below. 

BILL LIST 

SUMMARY LIST 

RECONCILIATION 

PLANT SHARING 

DATA BASE RESOURCE SHARING 

QUOTES LIST 

Examples of these reports are given in figures 47 to 51, pages 233 

to 237 Some of these reports (eg. BILL LIST) are a direct copy of 

the reports produced in the existing manual process of estimating and 

tendering. Others (such as RECONCILIATION) are produced readily by 

the computer but are unobtainable within the manual process without 

prodigious clerical effort. 

The command RECONCILIATION enables the estimator to obtain 

a listing of the total of each resource used on the project estimate. 

For each resource the number, description and total quantity is given 

along with the total direct cost and total resource contribution (ie 

direct cost +mark up). 

Reports such as QUOTES LIST enable the estimator to pass 

information to other functions within the company organization. In 

this case the buyer may be provided with a listing of resources for 

which the estimator still requires quotations that have to be included 

within the estimate calculations. 
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" 
D 

c 

1: 

r 

z 

1 
B1ll Cl"f' Cu.-.>""1~1~1-• 1...:1.•~:1.>-.t::J 

C o .-. ~ .-.,. c: 't t - F'-F<I NT OUT FOR I'IANUAI. ---------------------------------------------------BILl. FAC£ l 
811.1. SCCTION 1 

Quantity su .. 
······-····-------------------------------------------------------------····························· 

rACING HALF•BRI~K VI:RT!CIII. IIIII.LS 
=I),J-4 ,Je J.Oo 18 o.oo o.oo 30,,0 "22bo0~ M2 bqeJ.~o 

I:XCAVA~!ON Or UNSUITABI.£ MATERIIII. 
.1. :.L J,Jq o.~o o.oo o.oo ~.bO ~o.o~ MJ 

BREAK OUT £XIST;NC ~UNCR£TE. 
31.~0 ~q.e4 o.oo o.oo o.oo 91o:l~ 25o00 M:l 

0£SICN STRU~, L:OM.: I ~0 MPII• 20 11/'1 ' ACCR, UI'C 
5, ~a bo1J o.oo .l.o32 o.oo l::t.b:3 5bo00 M:l 

Pl.AC£ CO,CR£it TO &•~1:9 
b.u8 ~.52 OoOO o.oo o.oo Uobl ao.oo M3 t;'::e.eo 

INSTAL.l. PUMPS 

.,. .......... . 
~I:J 1 939,'1B 

Figure 47 - AN EXAMPLE OF A BILL LIST PRINT OUT WITH THE FULL BREAKDOWN OF EACH COST CODE RATE, 
TOTAL RATE, QUANTITY AND SUM 
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Bill 01' Ch .. ••n"t i "t >.-• I..i•"t l.l""IQ 
Con 1: ,-,..c 1: t- PRINT OUT FOR 1'11\NUM. D"Tt 51 LCI/80 

---------------------------------------------------Bll.l. 1-I.C£ l ' 
&IL.L. S£CTION 

TOT.~•t• Quantity su~ 

··································-··············-··················································· 

" F~CINC ~L.F•&RICK V£RTIC"L. W"L.l.S ao. '10
1 

~2b,I)O 1'12 bqeJ.~O 

B (XCAV~TION OF UN~UIT~&l.£ MAT£Rl"~ ~.&(1 ~o.oo l'lo 2Ju,(JO 

c SA£AK OUT £XI6TINC CONCRETE '17o3~ :.!5.00 1'13 2~33. 10 

£ OtS!CN BTRUT. CONC, 3(1 I'IP" 20 l'i'l I ~c~. OPC L3olo3 5bo00 1'1::1 763.26 ••A,..•a 1 lnq Quo\ta•• 

r PL..AC£ CONCRCT£ TU &A6£B Llolo1 60o00 1'13 q2e. B') 

I INBT"L.L. PUI'\PQ • :z~uo.oo 

••••••••••• 
tlJ,BJB,qB 

Figure 48 - AN ExAMPLE OF THE BILL LIST PRINT OUT GIVING THE DESCRIPTION, TOTAL RATE, QUANTITY AND ·SUM 



.8 i l 1 0 of Gh.••n 't :1. 't:.. •• X.. i • 't:.. n<;~ 
Con 't .-.-c: 't a- ~RINT OUT FO~ MANUA~ 

------------------------~--------------------------

DIREC7 CO::iT 
0V(AH(A0 • 12o0 X 

01~CC7 COST PLUS OVERHEAD 
o~or17 ~ a,o x 
PROPORTIUN OF LUMP SUM 

COSTS 

TLNO[R ~RIC£ SU~~AR' 

~91:..! • • ~.~ 

b9To~O 

••••••••••• 
b~Cl~h~V 

-;~ 1)1 eo 
2B8bo~5 

•••••••••• 
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QUOTES LIST 

The estimator can obtain a list from the QUOTES FILE of 
both the materials for which quotations have been received and those 
for which prices are still out-standing. This enables him to have 
a constant up-to-date record of the latest price situation. Examples 
are given below. 

Res. Cat .. 

43 AUX. 

44 AUX. 

47 DIR. 

48 DIR. 

49 DIR. 

50 DIR. 

61 DIR. 

62 DIR. 

63 DIR. 

64 DIR. 

65 DIR. 

68 DIR. 

Res. Cat. 

503 DIR. 

505 DIR. 

508 DIR. 

538 DIR. 

540 DIR. 

Figure 51 

CONTRACT:-

RESOURCES AWAITING QUOTES 

PRINT OUT FOR MANUAL 

Description u.u .. M. 

DERV KG 

PETROL KG 

CEMENT BS12 T 

20111M AGGREGATE T 

40111M AGGREGATE T 

SAND T 

HY BARS BS4449 lOMM DIAM T 

HY BARS BS4449 12MM DIAM T 

HY BARS BS4449 16111M DIAM T 

HY BARS BS4449 20MM DIAM T 

HY BARS BS4449 25MM DIM! T 

HY FABRIC BS4483 REF A393 6.16KG/M2 M2 

QUOTE PRICES 

CONTRACT:- PRINT OUT FOR MANUAL 
----------------------------------------------------------
Description Rate Supplier 

OPC 40.00 £/TN BLUE CIRCLE 

SAND 10.00 £/TN THORPE QUARRIES 

20MM AGGREGATE s.oo £/TN THORPE QUARRIES 

HIGH YIELD STEEL 240.00 £/TNNE RtrM RIVER 
FABRIC 2 KG/M2 

HIGH YIELD STEEL 240.00 £/TNNE ROM RIVER 
FABRIC 4 KG/M2 

LIST OF RESOURCES AWAITING AND IN RECEIPT OF QUOTES 



7,2,5 STORAGE OF DATA ON DIFFERENT METHODS OF CONSTRUCTION 
AND THE RESOURCES REQUIRED 
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One method of pricing bill items is by data held on computer 

file as a WORK GROUP. Thes: data comprise:~ ,, , resource groups or build-

ups for commonly recurring items of work, This data includes different 

methods of performing the same item of work giving the estimator 

access to information on alternative methods of construction, 

Two main files are used to store this data, 

The WORK GROUP file consists of information on each of the work groups 

(or gangs) built into the library, 

i,e. reference number 
description 
number of resources within the work group 
resource numbers 
relevant output rates 

The resource numbers of the WORK GROUP file are indexed to the resource 

numbers of the RESOURCE file which contains the resource cost. This 

is shown diagrammatically in figure 52, page 239, 

The way files are structured enables more than one work group to 

access the same resource and at the same time gives access to the 

resources for combination as the estimator may require. For instance, 

a typical work group related to the trade of brickwork may be: 

RESOURCE USAGE RATE COST RATE 

Facing bricks 0,058 TH/M2 52,350 £/TH 

Mortar 0,022 M3/M2 22.850 £/M3 

Scaffolding 1,000 M2/M2 2,400 £/M2 

Bricklayer 1,920 HR/M2 2. 560 £/HR 

Bricklayer's Labourer 1,920 HR/M2 1,930 £/HR 

This would be filed under the heading 'Facing Half Brick - Vertical 

Walls' and given an appropriate reference code, 
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Each company using the system would be required to set up and maintain 

its own company data library. This involves two important decisions. 

The first decision relates to who is to prepare the information 

to be stored within the data library. The company may already have a 

standard manual of estimators' data. This can be directly transposed 

onto computer files. Where this does not exist data will have to be 

assembled. The person chosen to perform this task must be someone 

with a broad base of estimating experience who has a sound knowledge of 

the type and range of work with which the company is involved. A 

senior member of management should be responsible for the collation 

and vetting of data whether the task is carried out by a single person 

or a group of people within the estimating department. 

The second decision concerns the type of coding system to 

be used for the work groups on the library. The INTEREST system was 

developed around the coding structure in the Civil Engineering 

Standard Method of Measurement (CESMM) ( 2~). An example of this is 

given in figure 53 page 241 • This does not restrict the use of 

the system to CESMM Bills of Quantities only provides a coding system 

under which library information may be stored. The CESM11 coding 

structure was chosen for the development of the system because 

although not universally used for the production of Bills of Quantities 

the structured format suited data storage and was familiar to most 

estimators., 

Where a company requires to use an alternate method of 

coding or develop its own, some amendments to the program are necessary. 
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CLASS F: IN SITU CONCRETE 

Excludes In sttu concrete for: 
cappmg of boreholes (mcluded in class B) 
d1aphragm walls (mcluded m class C) 
dra1nage and p1pework (mcluded m classes K and L) 
ptles (mcluded 1n cl<:~sses P and 0) 
roads, pavmgs and kerbs (mcluded m class R) 
rat! track foundattons (mcluded 10 class S) 
tunnel and shaft lmmgs {mcluded in class T) 
foundat1ons for fences and gates (mcluded in class X) 

FIRST DIVISION SECOND DIVISION 

PtOVISIOn of concrete Gtiides of concrete 
1 Destgned mtx for ordmary structural 1 7 or 10 

concrete m' 2 15 
2 Prescr1bed m1x for ordmary structural 3 20 

concrete taken from Table 50 of CP 4 25 
110 Part 1 m' 5 30 

3 Prescubed m1x for ordmary structural • 40 
concrete not taken from Table 50 of 7 50 
CP110 Part 1 m' 8 60 

ProVJSJon of concret~ 
4 

THIRD DIVISION 

Cement to BS 12 or SS 146 
1 10 mm aggregate 
2 14 mm aggregate 
3 20 mm aggregate 
4 40 mm aggregate 
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Cement to BS 4027 (sulphate teSISttng) 
5 10 mm aggregate 
6 14 mm aggregate 
7 20 mm aggregate 
8 40 mm aggregate 

Cement to BS 12 orBS 146 
1 10 mm aggregate Oes1gned mJX for spec1al structural 

concrete m' 2 14 m m aggregate 
----------------1-----------------13 20 mm aggregate 

Provmon of concrete 
5 Prescr1bed m1X for spec1al structural 

concrete 

Placmg of concrete 

• Mm 
7 Rem forced 
8 Prestressed 

Figure 53 

m' 

1 Bhndmg 
m' 2 Bases, footmgs and ground slabs 
m' 3 Suspended slabs 
m' 4 Walls 

5 Columns and p1ers 
6 Beams 
7 Cas1ng to metal sections 

8 Other concrete forms 

4 40 mm aggregate 
Other cemenll 

5 10 mm aggregate 
6 14 mm aggregate 
7 20 m m aggregate 
8 40 mm aggregate 

1 Thickness not exceedmg 150 mm 
2 150-300 mm 
3 300-500 rr.m 
4 exceedmg 500 mm 

1 Cross sect1onal area not exceedmg 
0 03 m2 

2 003-01m" 
3 01-025m2 

4 025-1 m2 

6 exceerlmg 1 m2 

6 Spec~<~! beam sections 

AN EXAMPLE OF A TRADE CLASSIFICATION FROM CESMM 
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7,2,6 LISTS OF ALL-IN RATES AND MATERIALS AND SUBCONTRACTOR 
PRICES FOR THE CONTRACT UNDER CONSIDERATION 

Each contract for which an estimate is being prepared has 

a separate file of resource prices unique to the particular contract. 

The estimator must be able to: 

use prices from a company data library; 

set the price as zero and "awaiting quotations"; 

include a price but mark the resource as "awaiting quotations"; 

set a price for the resource for the contract; 

introduce a new resource and price to the system; 

hold price information on plant resources on a weekly 

rate basis; 

readily amend resource prices to individual bill items and 

throughout all bill items which include the resource, 

Within the INTEREST system resources may be priced in 

two ways, 

(1) Resources whose prices are known are marked on the resource 

/ 

file as 'not requiring quotes'. When such resources are used in the 

bill item, their prices, which may be modified by the user, are put 

on the contract file, Typical examples of resources handled in this 

way would be labour rates for the contract and revised hourly plant 

hi re rates. 

(2) Resources whose prices are not known (mainly materials) are 

marked in the resource file as 'requiring quotes' and initially have a 

zero price.. When a quote becomes available for such a resource, it is 

entered onto the resource file, 
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When a bill item is being built up using such a resource, the price 

is displayed if it is not zero or replaced with **AQ** if it is zero. 

If a report is requested of the bill items processed to date the system 

determines whether or not a quotation has been received for the resource 

in question. In the case where the price of a resource has not yet 

been determined the fact that the price is m1ssing is highlighted. In 

the bill listing, this is done by printing under each bill item the 

identifying numbers of resources with zero prices. In reconciliations, 

zero priced resources are marked *AQ*. 

This method of working enables the price of a resource 

'requiring quotes' to be changed so that if a better quotation is 

obtained when a price has already been entered into the resource file, 

the new quote can be entered into the bill easily. 

A diagram of how the system handles resource prices is 

given in figure 54, page 244 • 

7.2.7 FACILITY TO RETRIEVE, CHECK AND REWORK 
BILL ITEM BUILD UPS 

The INTEREST system does not store the rate for a bill item 

but the complete build up; the resources required, their outputs or 

usage rates and their costs. This enables: 

(i) A reconciliation of all resources included within the 

estimate to be made; 

(ii) The ability to retrieve, check and rework bill item build-ups. 

This latter facility is achieved within the running of the system by 

using the command RETRIEVE. Details of the pricing of the bill item are 

obtained from the contract file. The estimator then has the facility to 

rework the item; adding, changing or deleting details or repricing the 

item completely by another method. 
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co.u.PANY DATA 

COP.PJI.NY 
Database Library 

PLANT 
C0~7AINING RESOURCES 

FILE 
(LABOUR, PLANT, MAT) 

PLANT PRICED UNPRICED 
PRICED/WEEK RESOURCES RESOURCES 

I 

-
R£-ASS£55 

l'RICES 

CONTRACT database 
OPERATION -RESOURCE -
GROUPS 

PRICED UNPRICED 
RESOURCES RESOURCES 

OBTAIN 

' 
QUOTATIONS -

1 

DIRECT COST ' 
ESTIMATE 

-
AWARD 
QUOTES 

1 

FILE 
CONTRACT . PLT 

Figur~ 54 - How System Two Handles Resource Prices 



7,2,8 ASSIST THE ESTIMATOR IN THE COMMUNICATION Wl'Ill OTHER 
PARTIES WITHIN THE ESTIMATING PROCESS 

An examination of the estimating and tendering process in 

Chapter 2 and the tasks of the estimator in Chapter 4 showed the 

complex information exchange related to the estimating function, 

A computer aided estimating system should assist in the communication 

of data between the relevant parties, This may be achieved in two 

main ways. 

The system may produce reports containing information that 

may be passed to other functions within the company either to assist 

them directly with their tasks or to provide details of the estimator's 

calculations, An example of the former is the printout containing 

resources which are awaiting quotations, An example of the latter is 

the reconciliation report which could be passed to the planning team 
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involved with the contract in order that they may compare the estimator's 

totals with their own, 

I~ addition the estimating system may provide data for the 

estimator that may indirectly improve communications between company 

personnel by enabling the estimator to check aspects of the tender that 

otherwise may have been overlooked, The report giving details on the 

quotations received for certain resources displays information on the 

suppliers name, The allocation of resources used in Operational 

estimating provides a check as to the allocation of key items of plant, 

The subJect of improved communication is dealt with in more 

detail in Chapter 11 



7.2.9 MAINTAIN THE ESTI~~TOR'S SKILL AND EXTEND HIS 
KNOWLEDGE OF CONSTRUCTION PROCESSES 

It is important that the introduction of a computer aided 

estimating system into a construction company should not result in a 

gradual decrease in an estimator's skills leading to the company being 

246 

dependant on the computer library for the method of undertaking work and 

the calculation processes within the system to perform the production 

of the estimate. Estimators also fear the introduction of 'computer>zed' 

estimating will lead to a reduction in their JOb content and a change 

of their function within the estimating and tendering process to a more 

clerical role. 

By producing a computer aided estimating system that augments 

the tasks of the estimator within the estimating and tendering process, 

no reduction in the estimator's skills should result. The intention 

has been to replace the mechanical computational aspects of the 

estimator's tasks by the computer and provide extra facilities from 

which the estimator's knowledge and understanding of the estimate may 

grow. 

The production of an estimate using the INTEREST system is 

not undertaken by any formalized method. The estimator is free to chose 

how and when the pricing of bill items and the preparation of reports 

is undertaken. The facility always exists to change the method of 

approach to the problems involved within the estimate and produce 

alternative solutions. 

By operating 1n this manner the skills of the estimator is 

maintained. To operate the system an understanding of how computer 

systems function is required together with some basic keyboard skills. 
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These two aspects provide an enhancement to the estimator's skills. 

There is no reason why the estimator's knowledge of the 

construction processes should be reduced. Any additional information 

obtained by the estimator is easily incorporated into either the estimate 

being prepared or the main data library. The main data library will be 

maintained by an estimator in overall control of the system. By giving 

all the estimators• within the company access to the company data this 

should improve their knowledge of different construction processes. 

7.2.10 THE LIMITING OF POTENTIAL ERRORS WITHIN THE 
ESTIMATING PROCESS 

Estimators fear the introduction of errors into their 

...,"'''"" calculations~pass un-noticed within the calculation of the total tender 

sum. Th•~ can result in the company not being awarded a tender it 

would otherwise have gained or being awarded a contract at a price 

which does not reflect their true cost in carrying out the construction 

work, 

Table 5, page 130 shows common estimating errors and 

indicates whether or not the use of computers will enable these errors 

to be eradicated. 

It is important that_ the use of computers within the 

estimating and tendering process does not introduce new errors. In 

the production of the INTEREST system great attention was made to the 

detection and correction of errors within the system. However familiar 

a user is with a system he will still make errors; errors in the keying-

in of informatio~errors in transcribing data dn judgement errors. The 

INTEREST system was written to incorporate error checks wherever it is 

possible. 



-------------------------------------------------------------------------------------------

While the system cannot tell if the user has made 

transcription or JUdgement errors, (the wrong quantity, an incorrect 

resource etc), the printer facility ensures that the user always has 

to hand a copy of what has been included in the item build up, From 

this, a check is always possible on details held within the contract 

files, If the estimator is unhappy about an item the RETRIEVE ITEM 

command enables the calculations to be amended, The system has been 

made as difficult as possible to 'crash' and bring to a halt as a 

result of incorrect responses from the user, A check is made on 

each input of information and if this is of the wrong format then the 

data will not be accepted and a message will be given to re-enter, 

Some typical examples of this are given below, 

Please enter command 
wwww 
This is not a valid command - please re-enter 
WO 
WORK GROUP option, Bill section 5 page 5 
Enter item letter 
A 
Enter reference code 
E335.~ 
EXC, 11AT, RE-USE FOUND, DEPTH 2,~-5. M 
Enter quantity in M3 
RRRR 
RRRR 
345 

is not a valid number; please re-enter 

The user must state the Bill Section and Page Number before using the 
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system to enter bill items, If this has not been done then the program 

requests these details, At various points with~n operating the commands 

a statement of the Bill Section and Page Number is made to provide a 

constant check to the user, Furthermore, once a bill item has been 

entered into the contract file, another with the same coding cannot be 

included, 



All these features help to ensure that the correct items go into the 

correct sections and are not duplicated, 

Please enter command 
WORK 
Warning - Bill Section is not defined 
Please enter bill section 
5 
Warning - page number is not defined 
Please enter page number 
5 
WORK GROUP option, Bill section 5 page 5 
Enter item letter 
A 
Enter reference code 
K99 
K99 is not a valid reference code; please re-enter 
K999,\1) 
Work group K999,\1) is not on file 

249 
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B. THE TESTING OF THE INTEREST SYSTEM 

This chapter describes the testing of the INTEREST system. 

Testing of the system was necessary to check that the system performed 

all calculating, filing and reporting facilities satisfactorily and to 

ensure that the system was acceptable to the civil eng>neering estimator. 

The following tests were performed: 

arithmetic checks of the calculation operations within 

the system; 

error detection checks within the system dialogue; 

system checks for the pricing of complete Bills of Quantities; 

demonstrations to individuals and groups of practising 

estimators to ensure feedback from construction industry 

personnel; 

field trials of the system within the estimating department 

of a civil engineering company. 

The acceptability of the system was assessed on how closely 

the system reflected the estimator's tasks and whether in using the 

system: 

i) the calculating, filing and reporting facilities offered 

by the system fully supported the operations carried out 

by the estimator; 

ii) using the system decreased or at best did not increase the 

constraints on the estimator's performance; 

iii) the communication and information pattern within the company 

was not altered. 

The different tests carried out upon the INTEREST system 

enabled the system to be conf1rmed as acceptable to civil engineering 

estimators. 



A list of additional facilities and enhancements considered necessary 

was produced for inclusion in the next version of the system. 

(See Chapter 9). The question of the profitability of computer aided 

estimating systems was highlighted and this was seen to require separate 

analysis. (See Chapter 11). Aspects of user training and support 

were analysed and the basis of the user support requirements for the 

INTEREST system formulated. These are discussed in detail in Chapter 

10. 

8.1 CALCUlATION CHECKS ON THE OPERATIONS WITHIN THE SYSTEM 

One of the biggest fears of estimators is the inclusion 

within a computer aided estimating system of errors which go un-noticed 

and are included within several tenders before being detected. 

(See Chapter 5). The highly sensitive nature of estimators' calculations 

and the production of the total tender sum submitted to the client 

required that the INTEREST system should not only perform calculations 

correctly but be seen to perform the calculations correctly. 

The inclusion of every new command within the system was 

accompanied by checks to ensure the arithmetic validity. The system 

was tested by the pricing of a specimen bill of quantities covering 

all the functions contained in the system to ensure that arithmetically 

the performance was correct. 

Wherever possible within the print out of reports cross 

checks were incorporated to enable the user to check that calculations 

had been performed correctly. An example is shown in figure 55, page 252. 
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Figure 55 CROSS CHECKING WITHIN THE INTEREST RESULTS 



Here the direct cost summary is totalled for each page within the 

bill and the monies split within the cost code categories to provide 

a cross check, At the end of the tender report section a statement 

of bill totals is made and a check instigated between subtotals, 

Using techniques such as these, the validity of the totals produced 

was indicated, 

8,2 ERROR DETECTION CHECKS WITHIN THE SYSTEM DIALOGUE 

A fundamental principle of the design of the software was 

the checking of the validity of all input, However familiar a user 

is with a system he will still make errors; errors in keying in in

formation, errors in transcribing information and judgement errors. 

The system was written to incorporate error checks wherever possible. 

While it is impossible for the system to detect transcription or 

judgement errors (the wrong quantity, an incorrect resource etc), the 

printer facility ensures the user always has to hand a hard copy of 

what has been included in the build up, 

A check is included on each input of information by the 

user and if of the wrong format then the data will not be accepted 

and a message will be given to re-enter, Some typical examples 

have already been shown in Chapter 7, 

Extensive tests were made by the input of incorrect data to 

ensure that in all commands within the system inval>d data was not 

accepted, 

The command QUIT was incorporated to enable the user to 

abort from a particular command and return to suitable point for 

recommencement of the estimate. 

253 



254 

The system was tested for the use of this command at all appropriate 

points to ensure that the function was performed and the user returned 

to a suitable point within the system without the·inclusion of 

incorrect data onto the contract file. 

8.3 SYSTEM CHECKS FOR PRICING COMPLETE BILLS OF QUANTITIES 

Computer programs are normally developed using a limited 

amount of data. Even though the system performs satisfactorily under 

trials, problems may occur when processing the quantity of data 

normally associated with the task of the program. These problems 

usually take the form of: 

system 'crashes' due to exceeding file limits; 

display format field widths being exceeded; 

a reduction in system response time and consequently 

transaction time. 

To test the software it was mounted on a 'Design Centre' 

mini computer. A complete bill of quantities of some 2000 bill 

items was entered onto the computer and the items priced using the 

facilities available. The system was timed to assess the sort time 

on bill items and the retrieval time for a priced bill item from the 

contract file. Timings were also carried out on the time required 

to print out bill items in report forms. The results are shown 

in figure 56, page 255. 

Retrieval time was constant no matter how many bill items had 

been entered onto the contract file. 
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The time being a function of the total number of bill items that the 

file had been initialised to accept, 

Print out time varied directly with the number of bill 

items, The time is dependant on the speed of the printer with a 

four minutes residual time dependant on the computer system, 

The time taken to sort and calculate the priced bill item 

totals in the contract file gradually increased to nine and a quarter 

minutes for some two thousand bill items, Although a significant 

time in computing terms this is negligible compared with the time 

needed to perform this task manually, 

At no time did the system 'crash' due to inadequate file 

sizes, Display format field widths were not exceeded except where 

incorrect data was entered~ There was no unexpected _ large increase 

in system response time when performing the main operations within 

the system, 

8,4 DEMONSTRATIONS TO INDIVIDUALS AND GROUPS OF 
PRACTISING ESTI~~TORS 

As already described in Chapter 6, the development of the 

INTEREST system was an iterative process that relied upon the 

demonstration of the system to practising estimators, The feedback 

obtained from construction industry personnel ensured that the procedures 

and operations within the system met those required by the practising 

estimator. In addition, the display formats and message designs could 

be checked to ensure that all the information presented to the user 

was meaningful and necessary, 

A list of companies who have reviewed the system is included 

in Appendix VI, 



8, 5 FIELD TRIALS OF THE SYSTEM WITHIN THE ESTIMATING 
DEPARTMENT OF A Cl VIL ENGINEERING COMPANY 

8, 5,1 Introduction 

The INTEREST system was put on loan to a medium-sized civil 

engineering contracting company to enable full field trials to be 

undertaken within a commercial environment, 

The program was implemented on a Computer Automation Li 40 

minicomputer supplied with 10 megabytes hard disk storage capacity, 

A visual display unit and input keyboard was provided to input 

data and monitor the system, A printer was supplied to enable the 

user to obtain a hard copy of bill listings and reports, No special 

facilities were required to effect the system installation, The 

hardware was set up in the chief estimator's office and powered from 

the normal office power supply. Reference was made to a checklist 

of human factors and ergonomic considerations (lOG) and every effort 

was made to provide a satisfactory working environment for the 

users. 

8,5,2 USER SUPPORT AND TRAINING 

The members of the estimating department who had been 

selected by the company to use the system had never received formal 

training in computing and never previously seen or operated the 

INTEREST system, 

A modular training programme was developed by the writer 

and used to introduce the estimators to the system, 
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The contents included: 

an introductory talk on computers and the problems 

of linking computers and estimating; 

a demonstration of the system; 

the method of operation of the computer hardware; 

a series of simple exercises of increasing difficulty 

to teach the users the facilities available within the 

system, 

The training period lasted two days and by the end of 

this time the users were competent in the operation of the system 

and capable of selecting the correct option and performing the 

necessary procedures to price bill items in a manner they considered 

appropriate, 

A comprehensive user reference manual was provided 

containing examples of all the facilities within the system. The 

users were encouraged to record all their reactions to the system 

in a diary which was kept permanently with the system, The initial 

procedure in the event of hardware or software problems was telephone 

contact with the writer to determine the exact nature and possible 

cause of the problem, 

Regular visits were made to the company throughout the 

period of the trial when problems and reactions to the system were 

discussed and recorded. 



This enabled the author to monitor the trial and introduce measures 

considered necessary to ensure the user support requirements were 

met. 

8.5.3 THE SETTING UP OF THE COMPANY DATA LIBRARY 

The first task for the company was to input data on 

resources and build up work groups of company data that could be used 

as a basis for pricing bill items. 

Data on resources commonly used on civil engineering 

contracts was assembled and input under the following categories; 

Labour, Plant and Materials. Prices were included where applicable 
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or the cost set at zero and the resource marked as awaiting quotes. 

Space was left within the data files for including additional resources 

required for individual contracts. 

It was never intended that within the trial period the 

company should set up a complete library with work groups under every 

trade classification found in the CES~~. Attention was focused on 

the commonly occurring items within the following classes of work: 

In situ-concrete; Concrete Ancillaries; Pipework; Brickwork; 

Blockwork and Masonry. Reference was made to existing estimator's 

notes to abstract suitable information that may be included in the 

library. 

8.5.4 THE PRICING OF A BILL OF QUANTITIES 

After the users had familiarised themselves with the system 

and commenced the set up of the data library, attempts were made to 

price specimen bill items using the system. 



Attention was focused initially upon concrete work, this being the 

most common class of civil engineering construction work and 

incorporating both 'unit rate' and 'operational estimating' methods, 

Attention then turned to other classes of work, Bill items from 

completed contracts were used so that the results obtained using the 

system could be checked against manual calculations, 

The system was then used to price sections and classes of 

work for incorporation within estimates being prepared within the 

estimating department, This enabled further examination to be made 

of the facilities that were available without fully committing the 

pricing of a complete estimate to the computer system, 

A suitable contract was then selected to be priced using 

the system, Selection of the project was undertaken with great care, 

The proJect had to be large enough to fully reflect a typical ciV11 

engineering estimate prepared by the company but not too large so as 

to present problems to ·a user who had only limited experience of the 

system, (Whatever method was used to price the contract a tender 

still had to be submitted on the appropriate date), However, too 

small a project would not realistically test the system's facilities, 

The proJect also needed to be representative of the type of contract 

regularly priced by the company, and of work familiar to the estimator 

involved in the trial, This would then remove any difficulties 

resulting from the individuality of the contract, 

An estimate for a small by-pass contract comprising of some 

200 

150 bill items was selected and the direct cost estimate and tender 

mark-up calculated using the facilities available within the system, The 

tender was submitted on time and the company's bid placed third, 



8,5,5 THE RESULTS OF TilE FIELD TRIALS 

Results from the field trials within the contractors 

organization were obtained by informal and structured interviews with 

the users and by reference to the diary that was kept with the system, 

Also analysed were details from the priced bill of quantities that 

made up the tender priced on the system, Details of these are given 

in Appendix VII, 

The field trials confirmed that the system provided the main 

calculating, reporting and filing facilities to enable the estimator 

to perform the operations within his task, The system reflected the 

manner in which the estimator worked and provided the necessary 

flexibility of approach to the build up of the direct cost, The tests 

highlighted facilities and aspects that would have to be extended, 

Some of these were general points, others were needs particular to the 

company concerned, All of these were given careful consideration and 

included where appropriate in the next developed stage of the system, 

(See Chapter 9), 

With respect to the constraints laid upon the estimator's 

performance the system proved too slow, This was principally due to 

the type of hardware used in the test, There were also areas of the 

dialogue structure that slowed up the use of the system and attempts 

were made in the following version of the program to overcome this 

problem, It was found that whilst no maJor errors were introduced by 

the program the estimator's performance was marred by the requirement 

of having to check and reset the page number of the bill item, This 

operation is not performed when the estimator is manually preparing an 

estimate and so tended to be omitted when using the computer system, 
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This required tedious deletions and re-entry of data when the error 

was noticed, Time was wasted in the changing from one mode of pric1ng 

to another to deal with different bill items, It was decided that 

whilst the estimator tended to be orientated around the bill item the 

system was orientated around the method of pricing, 

As a result it was decided that the next version of the system 

would involve the entry of all the data on the bill item at the start 

of the estimate, This would make the system 'item orientated' and 

once entered and checked would remove the errors in page number 

setting experienced by the estimator, 

Concern around this question of time raised queries as to the 

profitability of computer aided estimating systems, It was decided to 

investigate this aspect as a separate study, This is described in 

Chapter 11, 

The length of time of the field trials and the level of 

contact maintained with the company made it impossible to fully assess 

the impact of a computer aided estimating system upon the contractor's 

organization, However, the folloW1ng points were evident: 

the introduction of a'dedicated' system performing one 

particular function and housed within the users office 

made a minimal impact on the organization; 

the use of the system produced a 'local expert' who was 

regarded by other members of the organization as an authority 

on both the system and computers in general, While this 

may be seen to enhance his role within the organization 

it was not necessarily condusive to his testing of 

the system; 



-----------------------------------------------------------------------------.2G3 

there was no evidence of the system failing to 

produce the information required by the estimator his 

his direct use or the use of other people within the 

organization, The lack of comments passed by the 

users in this area of performance suggested that no 

change was made upon the flow of information within 

the organization, 

Extensive research remains to be undertaken in the area 

of the impact of computer aided estimating upon the contractor's 

organization, (lOB) The following main areas, (as defined by Whistler 

need all to be assessed: 

the impact upon the organizational structure; 

the impact upon decision-making; 

the impact upon authority and control; 

the impact upon job content, 

These factors will vary with the type of organization and the type 

of computing facilities (ma1nframe or dedicated mini) used to run the 

system., 

The provision of user support and training was important to 

meet the users initial and continuing requirements for the system, 

Although the system was considered very 'user friendly' the changing 

needs of the user throughout the trial period necessitated constant 

reference to the user documentation and the training programme, This 

was emphasised by the fact that the intermittant use of the system 

necessitated a certain amount of re-learning at the start of each new 

session., 
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The user and training requirements for the INTEREST system 

are described in detail in Chapter10 
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9.0 THE SPECIFICATION OF INTEREST C.E.3. 

The specif1cation of INTEREST c.E.3 was prepared following 

the detailed testing and review of the prototype system described in 

Chapter 7. Enhancements and amendments to the system were made in the 

following areas: 

system parameters and operational procedures; 

reporting facilities; 

display formats. 

Each of these areas are now discussed in detail with examples where 

appropriate. A detailed description of INTEREST c.E.3 is contained 

in the copy of the user reference manual in Appendix VIII. 

9.1 SYSTEM PARAMETERS AND OPERATIONAL PROCEDURES 

9.1.1 DATA ENTRY PROGRAM 

INTEREST was developed as a computer "aided" estimating 

system. The c.E.2 version relied upon the estimator to input bill 

item details as referenced in the Bill of Quantities. This operation 

was incorporated within the method of pricing of the bill item that 

had been adopted by the estimator. The advantages of this method was 

that: 

the estimator had direct personal control over the items 

entered onto the contract file; 

a simple computer program was required; 

the entry of bill items was incorporated into the 

main program; 

the estimator could proceed immediately with the pricing 

of the bill from receipt of the contract documents. 



There were however disadvantages of the estimator entering the b1ll 

item details. It was found that: 

the time taken to perform this operation slowed the 

estimators rate of pricing; 

automatic pricing of the complete Bill of Quantities 
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from the Work Group Library could not be performed 

immediately to obtain an initial estimate for the contract; 

a list could not be obtained of bill items still awaiting 

to be priced. 

In C,E,3 it was decided to incorporate a bill entry program 

to enable a clerk or junior estimator to enter the basic parameters of 

each bill item. In addition to solving the disadvantages stated above, 

this improved the relationship of the system to the estimator's normal 

working pattern. The trial within the construction company showed that 

a common error made by the estimator was that of failing to set the 

Bill Section and Page Reference correctly. This resulted i~ items 

being entered onto the contract file with the wrong reference and 

considerable time being needed to make the necessary corrections. By 

changing the system from one orientated around the method of pricing to 

one orientated around the items on the contract file this problem 

should not occur. By entering all the bill items at the start of the 

estimate and coding similar items in the same manner the facility to 

price these automatically at the same rates became possible. 



The procedure of working with the additional program is shown in 

figure 57 below: 

'CHIEF' 
PROGRAM 

'DATA' ~ 
PROGRAM 

'RUN' 
PROGRAM~ 

RECEIPTS OF TENDER 
DOCUMENTS AND DECISION 
TO TENDER 

1 
CHIEF ESTIMATOR SETS 
UP CONTRACT FILES 

,!. 

BILL OF QUANTITIES 
ENTERED ONTO COMPUTER 

~ 
ESTIMATOR COMPLETES 
DIRECT COST MARK UP 

t 
MARK UpS ADDED TO 
PRODUCE TENDER. 

l 
ESTIMATOR REVIEWS AND 
CODES UP BILL OF 
QUANTITIES 

Figure 57- THE PROCEDURE OF WORKING WITH INTEREST C.E.3 
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The 'Chief' program allows the chief estimator to set up the contract 

files, enter the appropriate passwords and set up or amend data on 

the company library. 

The 'Data' program enables the user to input details of the bill items. 

The 'Run' program allows the build up of the direct cost estimate and 

the addition of appropriate mark up factors to produce the total 

tender sum. 
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9,1,2 BILL ITEM DESCRIPTIONS 

The majority of the ninety-two estimators who reviewed the system 

stated that some form of description should be included for each bill 

item, This would not take the form of the exact detailed description 

found in the bill, but rather 'key' words that would enable the 

estimator to identify the item without reference to the bill, 

The facilities included in C,E,3 enabled the estimator to: 

include descriptions for all bill items; 

include descriptions for some bill items; 

amend descriptions at any stage; 

omit descriptions completely, 

Where the bill i tern is priced by using a work group from the library 

the description of the work group is included automatically, 

The obvious advantage of descriptions being included is 

that the item is recognised by the estimator without having to refer 

to the bill, The disadvantage is the increase in storage space 

required and the time taken to enter the descriptions, 

9,1,3 THE STORAGE OF ADDITIONAL INFORMATION ON EACH CONTRACT 
BEING PRICED BY THE COMPANY 

Within the C,E,2 system the contract title is stored for 

each estimate priced by the system, Many companies expressed a 

desire for more information to be stored on each contract, 

In particular, the following information was required to be stored 

on the computer: 

tender submission dates; 

client reference; 
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consulting engineer reference; 

approximate contract value. 

C.E.3 stores this information and enables the company to obtain a 

listing of current estimates being prepared by the company. This is 

important for assessing the likely future workload and the 

corresponding of overheads. 

9,1, 4 EXTENSION OF THE WORK GROuP CODING SYSTEM TO HANDLE 
NON CESMM CODING 

Within INTEREST C,E.2 the Work Groups within the company 

data library were coded under the CESMM. Trials within the 

contractors organization showed that while ideal for bill of 

quantities that had been prepared under the CES~~. problems arose 

when attempting to price Bills of Quantities prepared by alternative 

methods of measurement. The 'fit' between the bill items and the 

coded work groups not being close enough to facilitate easy use of 

the system. 

Certain construction companies whose work was of the type 

predominantly measured by alternative methods of measurement 

stated the preference to be able to build up a library of Work Groups 

referenced under a coding system based upon the D.O.T. method of 

measurement, Other companies stated the preference to establish 

their own library system. Consequently it was decided to make 

provision for a Work Group Coding System of up to eight alphanumeric 

characters for the C,E,3 system, This would enable a company using the 

system to build up the library on whatever basis that is selected. 



9,1,5 STRUCTURED ~1BERING SYSTEM FOR RESOURCES 

Each of the resources used within the estimate build-up 

must be coded with some form of reference system, Within the 

prototype system the resources were referenced by a number ranging 

from 1 to 999, No distinction was made as to the order of the 

resources within the resource file, The user was free to select 

any number and attribute any resource to that reference on the 
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resource file, This proved unsatisfactory because of the length of 

time required to find individual resources within the resource list

ings, For the INTEREST C,E,3 version it was decided to use a reference 

coding system based upon up to 6 characters, the first two of which 

are alphabetical, This is shown in Table 10 on page 271. 

The system was extended to enable data to be stored on 

weekly priced labour and plant, It is also possible to store groups 

of resources for each cost code category and mixed gangs containing 

materials plant and labour resources, The levels of resources shown 

in Table 10 were considered appropriate for normal company require

ments, Where a particular company may wish to change the structure 

of the resource file this may be easily accommodated, 
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TABLE 10 - A STRUCTURED ~ffiERING SYSTEM FOR RESOURCES 

Ll-LlOOO LABOUR (HOURLY) 

LWl-LWlOOO LABOUR (WEEKLY) 

LGl-LGlOOO LABOUR GROUPS (HOURLY) 

LWGl-LWGlOOO LABOUR GROUPS (WEEKLY) 

Pl-PlOOO PLANT (HOURLY) 

l'Wl-FWlOOO PLANT (WEEKLY) 

PGl-PGlOOO PLANT GROUPS (HOURLY) 

PWGl- P\VGlOOO PLANT GROUPS (WEEKLY) 

Ml-Ml2000 MATERIALS 

AWl-AWlOOO AUXIALLARY PLANT (WEEKLY) 

MG1-MG2000 MATERIALS GROUPS 

AWGl-AWGlOOO AUXILLARY PLANT GANGS (WEEKLY) 

Sl-SlOOO SUBCONTRACTORS 

OPl-OPlOOO OPERATIONAL GROUPS 

XGl-XGlOOO MIXED GANGS 

XWG1-XWG3000 MIXED GANGS (WEEKLY) 



In this manner resources in listings are more easily 

located when required by the user for inclusion in an estimate, 

Within each division of the resource file the space may be further 

subdivided as shown for Plant resources in Table 11, page 273. 

Full details of setting up the resource files are given in the User 

Reference Manual in Appendix VIII. 

9,1,6 ENHANCEMENTS TO THE OPERATIONAL ESTIMATING FACILITY 

The facility to calculate rates on an 'Operational' basis 

proved an important facility in the C,E,2 program, It was decided 

in C,E,3 to enhance the facility by: 

(i) Calculating the total number of weeks resources were 

required on site from an average output figure entered 

by the user, (The reverse of the calculation included 

in the prototype). 

(ii) Allowing the inclusion of the same resource more than 

once within the operational group, This may be for a 

different time period and/or a different allocation, 
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(iii) Entering the number of weeks each individual resource is 

required on site and not the total number of resource weeks, 

(i v) Fermi tting the use of resources that are "awaiting quotes" 

within the build up of an operational group. 

(v) Extending the number of resources permissible within an 

operational group build up to ten, 

(vi) Incorporating labour resources based upon a weekly rate 

and allowing the estimator to change the rate used within 

the group build up, 

(vii) Indicating within the operational group display the break

down of the rate into labour and plant proportions. 



TABLE 11 - EXAMPLE OF SECTIONS WITHIN THE PLANT RESOURCE COST FILE 
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PLANT RESOURCE CODES PLANT ITEMS 

---

Pl to P49 Compressors 

PSO to P99 Compressor tools 

PlOD to Pl49 Cone. Mixers 

PlSO to Pl99 Cone. Batching Plant 

P200 to P249 Cone. Pumps 

P250 to P299 Mobile Cranes 

P300 to P349 Dumpers 

P350 to P399 Excayators 

P400 to P449 Forklifts 

P450 to P499 Generators 

PSOO to P549 Hoists 

PSSO to P599 Hoist Ancillaries 

P600 to P649 Lorries - tippers 

P650 to P699 Lorries - ordinary 

P700 to P749 Water pumps 

P750 to P799 Rollers 

PBOO to Pl999 



(viii) Appl>~ng the cost of the operational group not only on a 

rate basis but also by apportioning the total cost on a 

percentage basis, 

These extended facilities were incorporated to increase the 

flexibility of the operational estimating facility and to provide 

alternative links with the unit rate form of estimating, 

9,1,7 THE COMBINATION OF TWO WORK GROUPS 

INTEREST C,E,3 allows the combination of two separate 

Work Groups from the company library in order to price a single 
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Bill of Quantities item, This is required when the item within the 

bill has been measured in a non-standard form and includes work that 

is normally priced separately, In this instance two Work Groups 

may be combined on a percentage basis to enable the item to be priced 

directly from the library, The facility also enables certain other 

types of bill items to be priced via the library of information with 

a minimum of data storage, For example, when pricing French Drains 

it is important that the exact depth is used in calculations to allow 

for the cost of the imported granular backfill material, To store 

data on every type of drain allowing for different pipes and depths 

of trench would be tedious to produce and very costly in terms of 

storage capacity, However it is possible to store details on a standard 

depth of trench and also on a l,Om additional depth as separate work 

groups, The appropriate item may then be priced by taking lOO% of 

the work group relating to the standard depth and the required per

centage of the additional depth work group to gain the exact quantities 

required: eg, to price an item relating to a French Drain of depth 

2,2m deep, Price as 100% of Work Group of drain standard depth 1,5m 

(including pipe) plus 70% of Work Group of trench l,Om deep containing 

granular backfill, 
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9.1.8 THE INCLUSION OF 01ITPUT RATES FOR ITEMS OF PLANT 

Within the INTEREST c.E.2 system all resource requirements 

are calculated and displayed in terms of Usage Rates, (ie. the 

resource requirement per unit quantity, HR/M3 etc). This with respect 

to plant resources was providing information to the estimator in an 

un-natural form. Plant production being normally expressed in terms 

of output rates, (work quantity per time unit) as opposed to usage 

rates (the time taken to perform a fixed quantity of work). 

Provision was made in the c.E.3 system to express plant 

production in terms of output even though this required the checking 

of the resource category before inclusion in any calculations and the 

amendments to display formats. 

9.1.9 AN EXTENSION OF THE COST CODE FACILITIES 

The original cost codes used by the system to allocate 

monies from resources to various categories within the estimate 

were: 

LAB Labour 

PLT Plant 

DIR Direct Materials 

AUX Auxiliary Materials 

S/c Subcontractors. 

An additional category was kept for Provisional Sum Items as these 

are not affected by any on-costs made by the estimator to the direct 

cost total. 

The inclusion of facilities to accommodate Prime Cost Suppliers 

and Prime Cost Subcontractors provided additional sums of money that 

needed to be categorized together with the Provisional Sums. 



I twas also found that estimators needed to highlight particular 

information within the estimate (eg, Fuel Costs), To enable this to 

be done an additional cost category was provided to which resources 

may be allocated, This gave a full cost code category listing of: 

Labour; 

Plant; 

Direct Materials; 

Auxiliary Plant; 

Subcontractors; 

Prime Cost and Preliminaries; 

Additional, 

9,1,10 THE INCORPORATION OF 'WASTAGE FACTORS', 'WEIGHTING FACTORS' 
AND 'NUMBER OF USES' FOR FOR~nVORK 

The cost of a bill item within the C,E,2 system was based 

upon the usage rate required for each resource, This usage rate 

incorporated all the parameters that the estimator considered before 

finalising the requirement for the work at hand, (Wastage, weighing, 

number of uses of materials etc), From the display above it is 

impossible to determine what these factors are and it was found in 

the trials that the estimator when reviewing priced bill items had to 

make constant reference to manual calculations to check what 
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allowance had been made for these factors, This proved unsatisfactory 

and extended the time spent on each bill i tern, Within the C,E, 3 

system these factors are considered separately, The revised item build 

up display presents this information to the user, 

The build up of a bill item priced with the C,E,2 system, 

figure 59, page 285, should be compared with that of a similar 

item priced with the C,E,3 system, figure 58, page 284, 
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9.1.11 ABILITY TO PRICE RESOURCES ON A WEEKLY BASIS 

Unit Rate estimating concentrates on resources priced on an 

hourly basis. Operational Estimating calculates the total cost of 

resources over a period and relates this cost to the total quantity of 

work to be performed. It was found that estimators also made 

calculations using a weekly cost for the provision of labour and plant. 

Within the data library of C.E.3 therefore it was decided to allow 

prices to be held on a weekly basis for inclusion in the build up of 

item prices and operational calculations. 

9.1.12 AN EXTENSION OF THE LUMP FACILITY 

The lump facility was provided in the prototype system 

to enable bill items similar to the one having Just been considered 

to be priced at the same rate with the same build up of resources. 

This operation was carried out after the filing of the completed 

bill item by asking the user to enter details on the bill items that it 

was wished to price at the same rate. 

The entry of all the bill of quantity items onto the 

contract file at the start of the estimate enables the Ltm!P FACILITY 

to be extended. It is now possible to check all the bill items that have 

been coded with the same code as the one being considered and 

automatically price them throughout the bill. This greatly speeds up 

the pricing of bill items. 

9.1.13 AN EXTENSION OF THE METHODS OF PRICING 

The INTEREST c.E.2 system provided the following ways of pricing 

bill items: 

Unit Rate (Work Group from the Library); 

Unit Rate (Unknown Group build-up by the user); 



Operational Rate; 

0. ash Rate; 

Provisional Sum, 

Detailed discussions with estimators showed that these facilities 

needed to be extended to cover all the eventualities found within 

a bill of quantities, 

The ability to price a bill item by entering a single sum of 

money allocated to a particular cost code category was required, 

Some bill i terns are not formally priced but marked as "Included In" 

the actual money needed being contained within item rates elsewhere 

in the bill, 

Detailed provisions were also included to cover Prime Cost 

Suppliers and Subcontractors, These include the ability to enter a 

single sum (not affected by additional mark up factors) followed by 

a percentage allowance for profit and an allowance for attendance, 

In this manner the full cost to the contractor is covered but the 

financial commitment as detailed in the Bill of Quantities kept 

separate. 

Within INTEREST C,E,2 a resource could only be used once 

within a particular build-up, Should it be necessary to use two 

separate items of the same resource then a new resource had to be 

created under a separate resource code before it may be included, 

With the C,E,3 system it was decided to enable a resource to be 

entered more than once under the same reference code even though more 

complex checking was required whenever it became necessary to make 

modifications to the resources within the build-up, 
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9,1.14 FACILITY TO HANDLE SUBCO~~CTOR QUOTATIONS 

The INTEREST C,E,2 system allowed for the inclusion of 

subcontractor rates within the estimate by using the Gash Rate command 

to accept the rates and make any necessary allowance for attendance, 

The importance of subcontractors to the civil engineering contract 

necessitated the provision of a separate facility within the system 

for the entry of subcontractor quotations, 
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It was decided to include in the main menu of commands a command 

to process subcontractor quotations, Each different subcontractor is 

recognised by an individual code with the prefix S, On receiving a 

quotation the user allocates a subcontract code to the subcontractor and 

enters details of the name and discount applicable, Facilities are then 

provided for entering the quotations received and allocating them 

against the relevant bill items, Facilities were necessary for 

changing all aspects of subcontractor details. Several subcontractor 

rates may be applicable to each bill item, 

9,1,15 AN EXTENSION TO ~~RK-UP FACILITIES 

The mark-up facilities required by estimators include an 

allowance for overheads, profit, surcharging of cost code categories 

and rate loading. Within the C,E,2 system addition of this money was 

possible by the addition of a single sum of money apportioned throughout 

all the bill items or by the adding of percentage on costs of the direct 

cost figure for each cost code category, 

Within the C,E,3 system it was decided to upgrade the mark-up 

facilities by allowing: 

the addition of a lump sum of money via the introduction 

of an additional bill item; 



the ability to introduce a notional on-cost to the 

bill items at the start of the estimate that may be 

amended to a later stage; 

the ability to change the on-cost for individual bill 

items not JUSt a cost code category; 

the facility to apportion a lump sum or make a 

percentage addition to a particular section of the 

bill or an individual trade classification. 

This extension to the previous mark-up facilities enables 

money to be added into different parts of the Bill of Quantities in 

a number of different ways. This reflects the requirements of 

estimators who may make adjustments on both a global and specific 

basis to bill items grouped not only by their type but also their 

position in the bill. 

9.2 REPORTING FACILITIES 

2W 

Discussions with practising estimators and with the users 

during the trial period indicated that the reporting facilities available 

within the INTEREST system would have to be extended. Changes were 

required to the content, format and availability of the reports. These 

were designed to give: 

either direct cost rates or tender rates; 

the total rate or the total rate divided into cost code 

categories; 

output directed towards the screen or the printer; 

selective reporting. 

The estimator is primarily concerned with the build-up of the 

direct cost rate and it is this detailed information that he requires to 

be listed. 
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Following the tender adjudication, mark-up factors are decided and 

added to the estimate, This produces the tender rates and it should be 

possible to list these separately. For some internal company purposes 

it may be necessary to compare these two figures and a report is 

necessary in which both are displayed to enable a detailed comparison 

to be made, 

Formal reports submitted to the client, senior management or 

other parties within the estimating and tendering process require only 

the total rates for the bill items to be shown, For the estimator's 

personal use it is often required to split the total rate into the 

rate for each cost code category. The system must be capable of 

presenting both these types of detail at the request of the user, 

The INTEREST system has been designed to be operated with a 

printer to enable the user to obtain hard copy reports whenever required, 

However, it should not be necessary to have to do this when it is only 

required to review listings and reports, The reporting facilities of the 

C,E,2 system were available only on the printer, Trials showed that the 

C,E,3 version should enable selective reports to be displayed on the 

V,D,U, Where this was possible within the limited format space of 

the V,D,U, screen reporting information was presented in this way, 

The reports of system C,E,2 consisted of complete listings of 

all the bill items or resources within the contract, For an average 

construction contract of say 1500 bill items the time taken to display 

or print all this information to obtain one specific piece of information 

would be prohibitive, Therefore selective reporting facilities were 

specified for the C,E,3 system to enable the user to obtain: 



the bulld-up for an individual bill item; 

details of each page of the bill; 

information on each section of the bill; 

a complete bill listing. 

This range of reports covers the requirements of all the personnel 

linked with estimating and tendering process. 

Apart from formal reports related to the bill of quantity 

items additional reports were identified as being required by the 

user to provide assistance in the running of the estimate, Examples 

of these are listings of the Operational Groups and Unknown Groups 

built up by the estimator in the course of the direct cost 

estimate. A full list of the reports available from the system is 

contained in Section 6 of the User Reference Manual. 

9,3 DISPLAY FORMATS 
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INTEREST C,E,3 incorporated revised display formats throughout 

the program. These were designed to enable a greater amount of 

information to be displayed more succinctly to the user. 

The following principle changes were made to the display formats: 

unit rate estimating build-up; 

operational rate estimating group build-up; 

reporting formats. 

A typical unit rate estimating build-up for INTEREST C.E.3 

is shown in figure 58, page 284 • This should be compared with 

the similar build up from the C,E,2 system shown in figure 59, 

page 285 • The resources are now given an alphabetical prefix to 

distinguish between different types. 



The resource description, although the same number of characters is 

presented on two lines. This allows more information to be 

displayed. Instead of a single usage rate that includes the 

resource requirement and a wastage factor, the allowance for wastage 

is now shown as a separate figure. The unit rate for each resource is 

displayed, not the extended total resource sum. The total item rate 

is calculated and how this rate is determined from the rate for each 

resource category shown. 

Figure 60, page 28G shows the revised display for an 

operational group of resources. This should be compared with figure 

61 on page zes The details of the resources forming the total 

cost of the operation are given in both instances. In addition to 

the Total Quantity used in the calculation and the Total Rate for 

the operation the c.E.3 version gives information on: 

the total number of weeks in the operation; 

the average hours per week; 

the average output per week; 

the Plant rate for the operation; 

the Labour rate for the operation. 

The number and type of reports available from the c.E.3 

system enable more varied and detailed information to be obtained by 

the estimator. The format of these reports was designed to present 

this information to the user in a clear concise manner. Examples of 

the reports are given in Section 6 of the User Reference Manual. 
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Cont~act Id~ntlf1~r 
Oat~ -------------------MAN! NARBOROUGH eRIDGES, 12/06/92 

S~ct1on 2 Pa~~ 20/6 
Q~ant1t~ 310 M3 
100 ~ of Work Gro~P F237.0 
DESIGN STRUCT. CONC. 20 MPA 20 MM AGGR. SRC 

-------------------------------------------------------------------------------
W•ll !1ht Code D•;scr11st IOn Cost/Hour Usag"= Factor Cost/M3 ----------- --------- ------- ---------L513 MIXER DRIVER £3. '•1 .160 100.07. £0.55 

L~14 SHOVEL OFERATER £-1.10 .160 100.07. £0.66 
w~ISiht 

Cod~ Q,~SCP"IPtlOn Cost/Hour OutPut Factor Cost/M3 ----------- --------- ------ ------- ---------P500 ~1/14 MIXER £ l.AS .160 100.07. £11.75 F501 2M3 F-EAOY-CF-ETE TF-UC £2.40 .140 100.07. £!7.1<\ 
1: (I MILE HAUL) 

P51~ SILO (50 TONNE> £0.~0 .160 lOO. 07. £3.13 
N~t. \Jasta !l•lS 

Co~o;o D~scrtPtlon Cost/Unit Usas~ F·~r Un1t Cost/M3 ----------- --------- --------- ---------M504 SULFHATE F-ESISTANT £0. 00/TN· .320 o.oz fO.ClO* CEMENT 
M5rt5 SANO f0.00/M3 .350 o.oz £0.00• M508 20 MM AGGf\. £0.00/TN 1.100 o.or. £0.00• Cod-:: Doa:scrtPt1on Cost/M3 ----------- ---------0f'1 FLANT FOR PLACING CO £8.95 NCF.nE 

-------------------------------------------------------------------------------TOTAL LAeOUR 
TOTAL FLANT 

TOTAL NET COST/M3 

COST/M3 
COST /M3 

£1.20 
£40.97 

£42. 17 
-------------------------------------------------------------------------------

Figure 58 - TilE BUILD-UP OF A BILL ITEM IN TilE C.E. 3 SYSTEM 
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Sect IOU 1 Page 1 It eft E 
Library CESHH code F153.0 
DESIGN STRUT. CONC. 30 ftPA 21 ftH. AGGR. OPC 56.01 ft3 

Data base resources 
-------------------
Res. Cat. Descrtptlon Usage rate Cost Total 

----------- ----------
see PLT. 20/14 MIXER 9.169 HR /M3 1 • 880 $/HR $1 b. 84 

501 PLT. 2M3 READY-CRETE TRUC 0. 1 4 0 HR /H3 2.400 $/HR $18.82 

503 DIR. 9PC 0.400 TN /H3 23.320 $/TN $522.37 

505 DIR. SAND 0.350 H3 /H3 3.900 $/M3 $76.44 

508 DIR. 20 M AGGR. 1 • 0 00 TN /H3 3. 900 $/TN $218.40 

511 PLT. DIESEL 1. 050 GA /H3 0.850 $/GA H9.98 

512 PLT. SILO (50 TONNE> 0. 160 HR /H3 9.500 $/HR $4.48 

513 LAB. MIXER DRIVER 0.160 HR /H3 2. 890 $/HR $::'5.89 

51 4 LAB. SHOVEL OPERATER 0. 1 6 0 HR /H3 2.890 $/HR $25.89 
-----------

lteK rate 17.13 $/M3 Ite" cost $959.12 

Figure 59 - THE BUILD-UP OF A BILL ITEM IN THE C,E, 2 SYSTEM 

PLACON - PLANT FOR PLACING CONCRETE Un1ts M3 

--------------------------------------------------------------------------
Res Cat Descrtptlon Un1 t $/Ueek 

----------- ------
P 990 PLT. 22RF CRANE 2 220.00 
p 991 PLT. CONCRETE SKIP 4 20.00 
P 992 PL T. DUMPER 6 25.00 
P 993 PLT. VIBRATOR 6 10.09 

Total Ouant1ty used 1n Calculation 
Rate for the Operation 

No Ueek Alloc. 
------- ------

76.00 100.00 
152.00 100.00 
228.00 100.90 
228.00 100.00 

Average 
Output Rate 
-----------

0.53 HR/M3 
1. 06 HR/M3 
1 • 60 HR/H3 
1. 60 HR/H3 

Resource 
Cosl 

~ 16 '720. 10 
$3,!41.1 
ss,7""·0 
S2,280.01 

Total Cost for Operation $27,741.1 

8000.00 H3 
3.47 S/H3 

Figure 61- THE OPERATIONAL GROUP DISPlAY INTEREST C,E,2 SYSTEM 
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In-t ... ~rest on al. GrouP 

MAN! NA~FO~OUGH F~!DGES 12/06/82 
=~=~==============================================~============================ 

OP! - FLANT FOR PLACING CONCRETE 
--------------------------------------------------
Cod~ Descr1Pt1on Nr. £/W.;-o?l-, No Week At toe. 

----------- ------- ------
F17 CONC S~{IF' 0.80M3 4 £:12.32 38.0 !OOZ 
Pl9 DUMPCR 1. 20M3 6 £108.64 38.0 1007. 
F'!-47 22 ~~ HACI(ED CRANE 3 f346.08 38.0 1007. 
P516 VIeRATOR !PETROL) 6 £8.40 38.0 1007. 

Total Cost for th~ 0Pt;~:rat•on 

Total Ouant1t~ use~ 1n Calcutat1o~ 
Tot~l NuMber of Weeks in OPeration 
Aver~g~ Hours Per Wee~ 
Avera~~ OutPut Per Weo?k 
Plant rate for the operat1on 

Total ~~te fo the OPeration 

7600.0 M3 
3B.O Weeks 
56.0 

200.00 M3/Wo:-o:-J.-. 
£8.95/M3 

£8.95/M3 
--------------------------------------------------

Cost 

£1,97:".64 
£24,769.92 
£39,-453.12 

£1 r91S.20 

------------£68,010.89 
------------

Figure 60 - THE OPERATIONAL GROUP DISPlAY - INTEREST C. E, 3 SYSTEM 



Many other smaller changes in the dialogue display were 

incorporated to improve the standard of the message design. 
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Included within these is a 'clear screen' facility that removes 

redundant information from the screen and re-displays key information 

(such as menus and item build-ups). 



10, USER SUPPORT REQUIREMENTS FOR TilE INTEREST SYSTEM 

~~en computers were first introduced into organ1zations 

the attention of human and social scientists concentrated on the 

(109)(110) 
organizational consequences • Increasingly however, 

attention became focused upon the human user within the computer 

system as it became evident that the achievement of system objectives 

was dependant on the commitment of users to the system, A survey 

f tw t . . ( 9G) i d th . . . o some en y-s1x compan1es emphas ze e1r po1nt and exam1ned 

the factors that determined the successful implementation of computer 

systems, 

Computer systems are comprised of components with which 

people are generally unfamiliar. This lack of understanding leads 

to doubts fears and resistance to their introduction, In extreme 

cases it may even lead to a total reJection, Psychological research 

has shown that the process of introducing change is a crucial 

determinant of human reaction to change, Coch and French (lll)showed 

that smooth implementation of new methods was possible if those to 

be affected by changes participated in the planning of the change. 

The estimating function is critical to the survival of the 

construction company, The function reflects the management 

philosophy of the individual organization and involves a complex 

communication pattern both internally and externally. In providing 

a computer system to be operated by people with1n organizations there 

will exist a gap between what the user knows and what it is necessary 

to know to use the system to 1ts full potential, In the event of 

this deficiency there is a requirement for assistance, Equipping the 
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Ul2) 
user with this assistance is the essential function of 'user support' • 
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The introduction of the INTEREST computer aided estimating 

system was seen to require comprehensive user support to ensure both 

the successful implementation of the system and the continued use of 

the system to its maximum effectiveness within the construction 

company, 

Several different types of user support exist, They may be 

broadly classified as documentory support or human support methods and 

comprise of: 

instruction manuals; 

system centred aids; 

circulars; 

formal training instruction; 

computer advisory personnel; 

dedicated programmers; 

local experts; 

. (113) 
organizational representat1ves • 

No one method of user support is satisfactory in meeting the 

needs of all the users of the system at the various stages of their 

development with the system, The best form of user support to 

provide for a system depends upon: 

the type of user; 

the user's individual needs; 

the stage of the user's development with the system (ll~, 

An analysis was made of the needs of the different types of 

users of the INTEREST program throughout the stages of their develop-

ment with the system, 



The forms of user support chosen by the writer for the 

INTEREST system were: 

a comprehensive instruction manual; 

within system aids; 

formal training instruction; 

provision of a local expert; 

access to computer advisory personnel, 

An instruction manual covering all of the system's functions 

with detailed examples is necessary as a reference to which the user 

may turn for assistance if no other is available, The disadvantage 

of such a large document is obviated by within system aids provided 

to give as much help to the user as possible via the VDU screen, 

Formal training instruction is necessary to provide an introduction 

to the system, No computer system can be introduced into a company 

without some instruction, Because of the lack of knowledge of 

computers and their capabilities held by most estimators the instruction 

needs to contain some basic background to computing, As a "local 

expert" will inevitably become a figure in the organization it is 

sensible to develop the role, Assistance in solving problems 

within a computer system is more readily obtained from a person than 

a manual. As the user develops with the system, it is inevitable that 

their needs will grow, This will eventually require some amendments 

to how the system operates and computer advisory personnel will be 

needed to ascertain the work involved, 

By using these forms of assistance to the user, support 

facilities will exist that cover all of the different types of user of 

the system and meet their individual needs, Whatever their stage of 

development with the system their requirements for information and 

assistance will be met, 
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This chapter gives details of the background to different methods of 

user support and the choice and production of the support systems for 

the INTEREST program, A comprehensive user instruction manual was 

produced and a training programme for users developed, A copy of the 

instruction manual is included in Appendix VIII, 

10,1 TYPES OF USER SUPPORT 

To use any system, the user must be aware of how the system 

can be adJusted to meet his requirements, Where the user is unaware 

of what is required to exploit the system a 'knowledge gap' exists, 

User support is then required to give the user assistance in 

determining how best to approach his problem, There are several 

types of user support 'mechanisms' categorised under the main headings 

of documentary or human support, These are shown in figure 62 

below. 

DOCUMENTARY HUMAN 

INSTRUCTION FORMAL TRAINING 
MANUALS INSTRUCTORS 

SYSTEM CENTRED COMPUTER 
AIDS ADVISORY PERSONNEl 

CIRCULARS DEDICATED 
PROGRAMMERS 

LOCAL EXPERTS 

ORGAN! zATIONAL 
REPRESENTATIVES 

Figure 62 
( 113) 

Types of User Support (after Damodran) 
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DOCUMENTARY SUPPORT 

Instruction manuals for a system are provided by the supplier 

and are normally written by people who are expert in the use of the 

system, In order to cover every aspect of the facilities they are 

inevitably bulky documents which are difficult to access to obtain 

the specific piece of information that is required, 

The present trend is for user aids to be incorporated within 

the program to assist the user, particularly when learning how to 

use the system, These may range from "HELP" facilities which consist 

purely of documentation stored on computer files and displayed within 

the dialogue of the software to extensive teaching facilities linked 

to the main applications program to provide a comprehensive computer 

aided learning package. 

Circulars are normally distributed by the suppliers of the 

system to give notice of the latest revisions to the software and 

new procedures that may be carried out, Arriving intermittently 

following the system installation and implementation they are often 

mislaid or ignored by users. 

HUMAN SUPPORT 

The installation of a new system is usually accompanied by 

a formal training programme where instructors demonstrate and teach 

the new facilities available to appropriate company personnel, The 

support provided is dependant on the financial committment to the 

training programme and the amount of information that may be 

assimilated within a short specified period, This is usually only so 

far as that deemed necessary to enable the user to use the system 

success fully. 



Where systems are developed 'in house', computer advisory 

personnel and dedicated programmers are available to support the user. 

This tends to be only systems centred support, often the programmer 

has no real understanding of the subject area on which it is required 

to develop facilities. The programmer, however well intentioned, may 

develop solutions to problems that although elegent in computing terms 

do not meet the detailed requirements of the user. 

User support is often supplied by contact with other users 

and organizational representatives. These may provide some support 

as the users needs evolve although this support may well be influenced 

by alterior motives eg. further sales of hardware or software. 

A better form of user support mechanism for promoting the 

( 115) 
evolution of the user and the system is that of a "local expert" 

Local experts are generally computer users who by their interest in 

the system acquire additional information and develop more of a 

knowledge of the system than the other users around them. The 

development of a "local expert" is generally fostered by a lack of 

alternative sources of computing expertise. Where this occurs in

formally the "local expert" usually experiences an increase in work 

load and a disruption of his normal work pattern. Depending on the 

type of user this intrusion may range from a welcome source of 

prestige and status to an undesired intrusion. 

10.2 USER SUPPORT REQUIREMENTS 

In order to select the most appropriate form of user support 

for a system it is necessary to consider the requirements for support 

that will arise. 
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This demands consideration of: 

the type of user of the system; 

user support needs; 

the stages of user development. 

Each of these aspects is now considered. 

10.2.1 THE TYPE OF USER 

Research undertaken by the Department of Human Sciences and 

Technology (HUSAT) at Loughborough University of Technology identified 

three basic types of computer user: 

the clerk; 

the specialist; 

the manager. 

Chapter 6.7 described each of these types of user and how a computer 

aided estimating system would have users that fall into each of these 

three categories, The titles were restated as: 

the estimator's clerk; 

the estimator; 

the contractor's senior management. 

10.2.2 USER SUPPORT NEEDS 

Each type of computer user will have different needs. 

( 96) . 
Eason et al charater1zed the sources of need for user support as: 

System centred needs; 

Task centred needs; 

User centred needs. 



295 

System-centred needs arise from the necessity for users to 
' 

learn to execute the required operating procedures in locating programs, 

entering and retrieving data, processing data and specifying the 

required format for output, 

Task-centred needs are those concerned with obtaining assistance 

in identifying and specifying those system facilities most appropriate 

and conducive to successful task performance, 

User-centred needs arise from personal factors of a psycho-

social nature such as the need for belonging, security status and for 

learning and self development, Such human needs exist independantly 

of the computer system but are frequently affected by the indirect 

consequences of computer installation, 

The need for user support may arise from any or all three 

of the above sources# This may occur individually or as a combination 

of needs and careful consideration is required to determine at any 

stage the true source of user need, 

10, 2, 3 THE STAGES OF USER DEVELOPMENT 

Eason et al ( 96) recognised that the requirements for user 

support changed with time, As the user required skills and knowledge 

in the use of the computer system his requirements changed from that 

needed to carry out initial basic functions to a desire to utilize the 

computers full potential and reflect more advanced ideas, 

User development is continuous, but four basic phases may 

be recognised: 

Pre-implementation phase; 

Implementation phase; 



Operational phase; 

Evolutionary phase, 

PRE-IMPLE~lliNTATION PHASE 

296 

The pre-implementation phase begins at the stage the company 

first seriously considers the use of a new system, The success of the 

proposed system will be dependant on the primary users of the system, 

It is the people that spend the majority of their time inputing data, 

performing calculations and preparing reports that determine the 

standard of information supplied to others within the company, There 

is an obvious need for their consultation and involvement with the 

implement decision, They will be concerned with the facilities and 

operations required by the system and its potential to assist them 

in their work, Lack of understanding can often promote disinterest 

and aversion to a new system, It is important therefore at this early 

stage that the people involved receive re-assurance as to their degree 

of system control and the implications with respect to their JOb 

security and satisfaction of the new system, 

IMPLEMENTATION PHASE 

When the system is installed, the user is pre-occupied with 

learning the required operating procedures and re-adJusting his normal 

task performance to accept the new system, All this time, the 

earlier fears of the user are either dispelled or confirmed according 

to the quality of the system design and the support provided to aid 

the new skills to be learnt, There is a natural tendency for people 

to resist change and hence the level of support provided at this 

stage is crucial, It is important that the system not only fits the 

task of the user but can be quickly and effectively learned, 
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OPERATIONAL PHASE 

The operational stage may be considered as that which is 

reached when the system has been installed and is functioning within 

the organization to the extent of meeting all the primary objectives, 

The presumption often made is that user support is now minimal, 

Eason et al (9S) suggest that at this stage other support requirements 

become evident, 

Non-routine events (breakdowns, errors etc) produce system 

centred needs that may not have been catered for in previous training, 

Changes in the user 9 s task requirements may produce circumstances 

outside the normal running of the system, The user may find the 

routine function of the system fails to meet all his needs of extension 

of knowledge, Greater understanding of the system may lead to 

considerations of refinements or extensions to the facilities available, 

EVOLUTIONARY PHASE 

The evolutionary phase is an extension of the Operational 

phase, Depending on the particular system and the organization will be 

the degree and direction in which the system may involve, This will 

result in inevitable system modifications and consequentially need for 

further advice and technical skill, The evolutionary phase renews the 

cycle of user development_ Hence user support may be seen as an ongoing 

requirement not solely an action necessary at the initial stages of the 

introduction of a system, 

The phases of user support do not necessarily parallel the 

phases of system development, The factor of staff turnover inevitably 

means that new personnel will be required to use the system, Due to 

time and financial constraints this is usually necessary without any 

formal training programme which may have been provided initially for 

other users within the company during the initial implementation of the 

system, 
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User support requirements are seen to be a complex 

combination of three main parameters, This is summarized in figure Go , 

page 299 

10,3 USER SUPPORT REQUIREMENTS FOR A COMPUTER 
AIDED ESTIMATING SYSTEM 

An analysis of figure 63, page 299 with respect to the 

user support requirements for a computer aided estimating system 

shows that the full range of user support requirements need to be met, 

The INTEREST system will be used by all three types of computer user, 

with a range of user needs and with different stages of development, 

As INTEREST is an interactive system specifically designed 

to meet the estimator's task and is normally used on a dedicated 

machine, the system centred and task centred needs are likely to be 

complementary once the initial requirements to learn the basic operating 

skills of the hardware have been fulfilled, 

At the pre-implementation stage, the main user needs will 

be the user-centred needs of the estimating department, Whereas the 

senior management will be concerned with the advantages of the system, 

the estimators will inevitably be concerned with their status and JOb 

security following the introduction of the computer system, 

At the implementation stage, the needs of all three types of 

users will be centred on the system and identifying the system facilities 

most appropriate to completing the task they wish to perform, 

When the system is fully operational, the system centred 

needs of the estimators clerk and the estimator will be minimal except 

in the case of instances outside the normal running procedure, (ie 

breakdowns) which will demand user requirements that relate to the system, 



USER DEVELOPMENT 
USER TYPE 

USER NEEDS PRE-IMPLEMENTATION IMPLEMENTATION OPERATIONAL EVOLUTIONARY 

SYSTEM-CENTRED 

ESTIMATOR'S TASK-CENTRED 
CLERK 

USER-CENTRED 

SYSTEM-CENTRED 

THE 
TASK-CENTRED ESTIMATOR 

USER-CENTRED 

SYSTEM-CENTRED 

CONTRACTOR'S TASK-CENTRED SENIOR 
Mi>NI>G.t,;r,u,;NT 

USER-CENTRED 

Figure 63 A MODEL OF USER NEEDS AND POSSIBLE SOURCES FOR USER SUPPORT FOR INTEREST (112) 
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Similarly, the task-centred needs will reduce significantly except for 

the unusual task that demands careful consideration of how to go about 

pricing the work using the system, With respect to the senior manage

ment however, the system centred and task centred needs will remain 

important ~ecause the infrequent use made by them of the system, This 

will inevitably entail some relearning everytime the system is used, 

As the system is continued to be used some form of evolution 

will occur, This may take the form of changes in print outs and 

displays, additional commands, or links to other functions within the 

company that are related to estimating, Within the estimating 

department, user needs will become increasingly user centred as the 

estimators wish to extend their level of performance, 

The alternative forms of user support were reviewed with 

respect to the INTEREST system, On the basis of the above analysis, 

the testing of the system in the contractor's office and the work 

by the writer supplemented by Hall (R2), it was decided to use the 

following forms of user support: 

instruction manual; 

within system aids; 

formal training instruction; 

"local expert"; 

computer advisory personnel, 

10,3,1 INSTRUCTION MANUAL 

A comprehensive reference manual is required for the system 

to formally state the facilities that are available and the manner in 

which the system should be used to meet the task requirements of the 

estimator's clerk, the estimator and senior management. 



For all the disadvantages of this form of support(llG) it is necessary 

to provide a reference source that may be held within the company to 

provide a fall-back point with which to deal with_problems, 

A less formal user guide could also be provided for each 

of the different types of user of the system, This would be of the 

loose leaf form so that the contents may be easily amended to include 

information predominantly related to the stage of development of the 

individual user, 

A copy of the reference manual produced for the INTEREST 

system is included in Appendix VIII, 

10,3,2 WITHIN SYSTEM AIDS 

The system should include as a minimum requirement the 

facility of fully descriptive lists of commands and options to ensure 

that at each point within the system the user is fully aware of the 

courses of action that may be taken, These lists should be capable 

of being removed from the computer dialogue when the user is familiar 

with the system but may be displayed whenever required to help re

learn the system, Ideally the information supplied within the 

command lists should be capable of extension if required by the user 

into a comprehensive "Help" facility, 

The Within System Aids incorporated in the INTEREST system 

are evident in the print out included in the user reference manual 

in Appendix VIII. 

10,3,3 FORMAL TRAINING INSTRUCTION 
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The introduction of any new system, whether manual or machine 

based, into an organization requires a review of the skills of the 

people who will be directly and indirectly affected, 
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Where there is a difference in the level of skill required by the 

user and that at present available, some form of training should be 

provided to meet the discrepancy, In extreme cases, the introduction 

of additional personnel into the organization may be required, 

Formal training instruction is required by all three types 

of user of the INTEREST system at the implementation stage, A 

training programme was produced for the system, This required an 

assessment of: 

the population of INTEREST users; 

the training requirements of each type of user; 

the selection of appropriate training methods, 

THE POFULATION OF INTEREST SYSTEM USERS 

The INTEREST system was specifically designed to meet 

the requirements of the civil engineering estimators in producing 

tenders for construction contracts, Within this user population are 

people of different ages and backgrounds who have a varying knowledge 

and experience in the use of computers. The system was designed to be 

operated without any specialist knowledge of computing so that the 

population of users need not include any computing professionals. 

Each category of users have different training requirements and a 

different training programme should ideally be produced for each 

category. 

Training programmes by necessity assume a heterogeneous 

trainee population, This is clearly not the case in practice, some 

people will be better than average at some tasks and inferior at 

others. 
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An ideal training programme should be capable of accommodating the 

individual differences of the trainee, Individual differences in 

performance and learning reflect underlying differences in motor and 

mental ability which determine the rate of acquisition of a task during 

training, The training programme should therefore be adapted to the 

ab1lity of each individual wherever possible, 

The age of the trainee plays an important part in the 

development of training programmes, Older people have particular 

limitations due to declining physical abilities and mental capacity, 

This has been well documented by Talland 0!7), Birren (llB) and 

(1~ Murrell , Older people find it more difficult to obliterate or 

ignore irrelevant features in the task and this lack of discrimination 

increases the information content that must be handled, The older 

person tends to be less risky in decision-making and considerable 

anxiety is often present with respect to re-training for a new job, 

These aspects must all be considered when preparing training programmes 

for middle-aged or older people, Training recommendations for older 

a2~ 
people are given by Newsham 

With respect to the training programme for the INTEREST 

system it was decided that because a large proportion of a company's 

estimating staff would come into the middle-aged or older category 

an emphasis would be made on: 

learning in parts with cumulative stages; 

ensuring consolidation of learning before passing onto 

the next part of the task; 

increasing the length of the learning period, 



THE TRAINING REQUIREMENTS FOR EACH TYPE OF INTEREST USER 

THE ESTIMATOR'S CLERK 

The estimator's clerk, whether a junior estimator or a 

person employed for data preparation is required to input the 
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details of the bill of quantities for the contract after the bill items 

in the document have been coded by the estimator, This operation 

requires the fast input of data, The training programme developed assumes 

the clerk to already be proficient in typing skills, Where this is not 

the case this training should first be undertaken, 

Instruction is required as to the purpose of each of the 

commands within the Data Input program and how the information input 

by the user may be checked, A full understanding of the computer 

system is not required, although knowledge of the fundamentals of 

the system would enhance the users job satisfaction, Likewise, it 

is important that the user should understand the role played in the 

use of estimating system and the importance of his individual task, 

The 'clerk' type user may in some companies be required to obtain 

and input data on resource prices, Where this is the case additional 

training is required with appropriate modules abstracted from the 

estimator training programme, 

The training needs of the estimator's clerk may therefore 

be summarized as: 

an introduction to the basic elements of a mini/micro 

computer system; 

an understanding of the role the user will play in the 

operation of the INTEREST system; 

the ability to enter data from a marked up Bill of Quantities 

for a given contract; 



the ability to examine that data for errors of input 

and make any necessary corrections. 

The user may be considered proficient in this task when 

the data input program may be operated with only the normal level 

of errors commensurate with a typist's proficiency. 

THE ESTIMATOR AND THE CHIEF ESTIMATOR 
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The INTEREST computer aided estimating system has been 

specifically designed to fit the tasks of the civil engineering 

estimator in the calculation of the direct cost for a construction 

contract. This has been based on a formal analysis of the estimator's 

task. (See Chapter 4.1 ). The problems of the estimator in using 

the system as a replacement for the manual operation are principally 

ones of execution, learning how the system may be utilized to perform 

his task. The training needs of the estimator may therefore be 

identified as: 

~n introduction to the data input keyboard and its operation; 

the conceptual understanding of the system and how it operates; 

an understanding of each of the commands within the system, 

how to locate them and how to use them to perform the 

operations required. 

The enquiring nature of the estimator and his demands for 

detailed knowledge requires that an understanding is taught of the 

basic components of a mini/micro computer system. 

The INTEREST system has been produced as a general computer 

aided estimating package. It has not been tailored to any particular 

company or individual but is the product of a concensus of opinions. 



Consequently there will be a need to train the estimator to fully 

understand any terminology and operations not normally used, 

The estimator may be considered proficient in the operation 

of the system when he can: 

operate the hardware without assistance in its normal 

mode of operation; 

locate the contract for which he is required to produce 

an estimate; 

adjust all the prices of the resources for the contract; 

understand the structure of the system to enable any 

command to be located; 

understand the facilities offered by each command and 

perform a specified task with each command; 

produce an estimate unaided by using the commands 

available to reflect his requirements for the estimate 

build up, 

One senior estimator within the company will be required to 

manage the INTEREST system, This will entail not only setting up 

files for each contract on the computer but the preparation and 

maintenance of the company library of data, This entails no formal 

training in computing, these functions being handled by a separate 

program within the system, However, extra training will be required 

in the utilization of these commands and a better understanding of 

the concepts and structure of the system will be necessary, 

\Vhen proficient the chief estimator must be capable of: 

setting up files for a new contract; 
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deleting information on an old contract; 

making copies and storing information on existing contracts; 

inputing new data into the company library; 

modifying or deleting information from the company library, 

THE CONTRACTOR 1 S SENIOR MANAGEMENT 

The construction manager or director requires the system 

to produce detailed information on which to base commercial decisions, 

Training is therefore required to enable him to: 

operate the hardware without assistance; 

locate the contract for which he is required to produce 

an estimate; 

obtain the build-up for any item within the bill; 

select any command necessary from the list of mark-up 

facilities to enable on-costs to be calculated and 

apportioned throughout the bill; 

obtain any report required from the reporting facilities 

present, 

He should be proficient enough to carry out the above tasks 

unaided and finalize a tender satisfactorily, producing a total 

tender sum and a list of bill items with the required rates, 

THE SELECTION OF APPROPRIATE TRAINING METHODS 

The selection of an appropriate training method for each 

category of user of the system involved the consideration of the 

different forms of learning structure and a decision on training tactics, 

Gilbert ( ) and Mechner ( ) identify three basic learning structures: 



"chain" structures; 

"multiple discrimination" structures; 

"conceptn structures. 
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To identify the learning approach to meet the needs of the INTEREST 

system users it was necessary to classify their requirements under one 

of the above headings. 

'CHAIN' STRUCTURES 

'Chain' structures consist of a rigid sequence of signals 

or events that must be carried out in a pre-determined order. 

Training for this type of chain operation involves establishing an 

overlap between successive links. This may be accomplished by 

progressive learning, role learning, or regressive learning, 

Whatever the approach employed, the trainee cannot be expected to 

perform at top proficiency immediately. Satisfactory performance is 

only reached after the necessary practice and repetition. 

'Chains' i~volving motor skills are retained fairly easily while 

verbal 'chains' are easily forgotten. 

In the INTEREST system a typical 'chain' structure would be 

switching on the computer and locating the estimate for the contract. 

MULTIPLE-DISCRIMINATION LEARNING 

A multiple discrimination involves distinguishing one 

category of phenomena from another. Before multiple discriminations 

can be learnt each of the signals making up the set to be discriminated 

must be learnt. The teaching or learning of multiple discriminations 

involves identifying distinctive conditions. All conditions should 

be presented together at the same moment in time to face necessary 

discrimination to be made by the trainee, 



This should be started with the easiest and gradually moved to more 

subtle instances, 

Correct discriminations must be confirmed to the trainee. 

Practice is less important than in chain learning for it does not 

appear to strengthen discriminations once they have been acquired, 

\Vhether the discriminations are easy or difficult to learn they 

appear very easily forgotten, 
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An example of multiple discriminations within the INTEREST 

system is the Main and Sub-menu of commands. Here the user must be 

capable of discriminating between the various commands within the 

menu, recognising their capabilities and how and when they are to be 

used within the operation of the system, 

CONCEPT LEARNING 

A concept may be defined as a generalization about a whole 

class of phenomena that differ from each other in outward appearance. 

In order to classify different types of phenomena it is necessary to 

identify abstract stimuli, (ie properties such as colour, shape, 

number, position, size etc), The aim of the teacher should be to ensure 

that the student is capable of identifying the class of phenomena 

that is to be generalized and the limits of variability that will be 

tolerated, The tactics for teaching must involve generalization 

within the class and discrimination between classes, Davies U~) 

demonstrated that repetition, rehearsal or practice contribute little 

to either the acquisition of a concept or its retention, If a 

concept has not been acquired as the result of a teaching procedure 

repetition of the same procedure is unlikely to obtain a satisfactory 

result, 
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A fundamental concept of the INTEREST system is the 

hierarchical structure of commands within the system, This concept 

has to be understood before the user can move freely throughout 

the system from one command to another to effect the build-up of the 

direct cost estimate, Any training system employed should emphasize 

this concept and provide alternative means of demonstrating its 

importance, 

A training scheme was developed by the writer for the 

INTEREST system incorporating: 

lectures and demonstrations (with appropriate audio-visual 

aids); 

informal group discussions; 

guided tuition of the operation of the system; 

structured exercises undertaken by each trainee. 

The scheme was devised as a series of modules each with a 

defined obJective, Progression from one module to another was not 

permitted unless it was considered that the ObJective of the existing 

module had been met and the student was judged to have reached the 

required level of proficiency in the task involved. The following 

modules were included in the training programme: 

Module 1 Talk on computers and estimating; 

Module 2 Demonstration of the system; 

Module 3 The components of a microcomputer system; 

Module 4 The input keyboard; 

Module 5 Running the INTEREST programs; 

Module 6 Pricing bill items and printing reports; 
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Module 7 How the system handles resource prices; 

Module 8 The system control program; 

Module 9 Pricing a simple Bill of Quantities. 

10.3. 4 "LOCAL EXPERT" 

The introduction of any computer system leads to the 

(115) 
evolution of a "local expert" • It seems logical that rather 

than let this disrupt the normal work pattern of the expert that the 

position is formally recognised within the company. This will provide 

a direct channel between the company and the suppliers of the system 

to enable specific problems to be solved and provide a point of 

reference for all users within the company who have specific problems. 

The INTEREST system requires one estimator to act as the 

controller of the system, setting up contract files, deleting contract 

data and maintaining the library of company data. This responsible 

role should be formally recognised and the estimators knowledge of 

the system developed so that he becomes the "local expert" for the 

system within the company. 

10.3.5 COMPUTER ADVISORY PERSONNEL 

After the implementation of the INTEREST system the user 

will still have the need of access to computer advisory personnel. As 

the users understanding of the system grows, his needs will evolve. 

Eventually he will have requirements for amending displays and printouts 

or extending the system to incorporate other aspects of his tasks which 

may readily be performed within the system. It is important that a 

continuing liaison is maintained between the user and computer advisory 

personnel, whether they may be within the company or the suppliers of the 

system, in order that the system may be extended wherever possible and 

used to its full capacity. 



11,0 AN ASSESSMENT OF THE PROFITABILITY OF THE INTEREST SySTEM 

The primary objectives of a company are survival, growth 

(124) 
and profit , The level of profit which is required is not 

necessarily the maximum possible but a figure determined as 

satisfactory with budget expectations ( 125~ A company pursues 

secondary objectives which contribute to the overall profitability of 

the organization, These include innovation of methods and procedures 

to increase efficiency and hence profitability, The task of the 

manager is to make economic decisions to increase profitability, 

This may be by one of two methods: 

cost reduction expenditures; 

income expansion methods( 12~. 

Some management decisions may produce both these events, 

The majority aim to bring about one or other of them, Most 

suggestions to increase profitability centre around a reduction of 

future costs for a continued level of gross income, When income 

expansion measures are considered, any adopted scheme must first 

result in a total income that exceeds the total cost committment 

and secondly produce a net profit that is sufficiently attractive, 

The development of the INTEREST computer aided estimating 

system produced a system capable of assisting the civil engineering 

estimator in the performance of his tasks, The adoption of the system 

by a construction company will depend on an increase in profitability 

to offset the capital outlay and increased overhead committment, 

(Maintenance, consumables, etc,) 

The estimating department within a contractor's organization 

is a semi-fixed overhead necessary to obtain construction work, 

312 



The chief estimator may aim to increase profitability by several 

methods: 

(i) Reduce the number of man hours to produce each tender, 

maintain the same number of tenders submitted and reduce 

the cost of the estimating department by reducing the 

number of estimators. 

(ii) Increase the number of tenders priced by the estimating 

(iii) 

department while maintaining the same level of staff. 

This reduction in the unit-cost of each tender, if 

accompanied by the same success rate, increases company 

turnover. 

Improve the standard of the estimates and tenders produced 

in an attempt to: 

win more tenders for the same number of tender submissions; 

provide better information for tender adjudication leading 

to better management decisions. 

(iv) Provide an estimating service that supplies information in 

a form suitable for better monitoring and control of 

the construction projects that are awarded, so increasing 

company profitability. 

This section describes the research undertaken to assess 

the profitability of the INTEREST system. Studies were made to: 

calculate the cost reduction resulting from any saving in 

the estimator hours required to produce a single tender; 

assess the increased number of tenders submitted when 

adopting the system and maintaining the same number of 

estimators within the company; 
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determine the contribution made by the INTEREST system to 

more accurate estimating and better management decisions 

at the tender adjudication; 

define the areas where the INTEREST system may provide 

project information in a form suitable for other functions 

within the company at both the pre and post tender stage, 

An attempt was made during the trial period within the contractor's 

organization to assess whether there was a saving in the man hours 

needed to produce an estimate using the system, or if there was a 

marked increase in the number of tenders processed by the same staff, 

This was followed by tests on the INTEREST system by the writer to 

synthesise the production of estimates and evaluate possible savings 

in estimator time, 

It became apparent that due to: 

the unique nature of each estimate; 

the different methods of pricing bill items; 

the changes made to the estimate during the tender period; 

the variable flow of information within the tender period; 

the learning curve for the system; 

it was possible to assess whether or not in the production of any 

particular individual tenders there were savings in man hours. This 

remains an area for further long-term field trials. \Vhile it was 

possible to estimate the time taken to input data and produce a 

direct cost estimate for a proJect it was impossible to calculate the 

estimator's time spent in considering alternative solutions and 

estimating labour and plant output and usage rates. 
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With manual methods the object of the estimating department is to 

produce the best possible estimate within the time available. The 

adoption of a computer aided estimating system does not change this 

objective. The profitability of a computer aided estimating system 

therefore can only be assessed from the aspect of savings in man 

hours by considering the standard of the number of tenders produced 

by a department over a period of time as compared with consideration 

of whether the same number of estimates of the same standard could 

have been produced manually. No construction company had used the 

INTEREST system for a long enough period to overcome the learning 

problems and make this type of assessment. Therefore a study was 

made by the writer as to how the adoption of a computer aided system 

may improve communication between company staff and whether the 

standard of management information produced when using the system is 

improved. 

The comparison of these improvements against the capital 

cost of the system is a subjective one that individual companies 
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must make when deciding on the probable profitability of a computer 

aided estimating system such as INTEREST. In the opinion of the 

writer the facilities that exist with computer aided estimating systems 

to: 

produce reports of labour, plant, material and sub

contractor costs and reports of total labour, plant 

and material quantities for use by the adjudication 

panel; 

allow automatic updating of resource prices throughout all 

the appropriate bill items; 



produce reports of materials and subcontractor 

quotations that are still outstanding for the estimate 

under preparation; 

provide a regularisation within the company of the 

estimator's build-ups of item prices; 

help identify the cost important items within the 

Bill of Quantities; 

assist in the reduction of errors within the estimate 

due to omission of item prices; 

obtain a direct cost total for the work prepared on 

the estimate to date at any time within the estimating 

period; 

improve the reconciliation of the quantities of labour, 

plant and materials resources required for the contract; 

improve records of the estimator's build-ups; 

?Jib 

allow the inclusion of additions, surcharges, site overheads, 

head office overheads and profit margins; 

allow the addition of mark-up factors to be undertaken on 

a "what-if" basis and the process to be repeated several 

times to determine the most appropriate mark-up strategy; 

store knowledge on different construction methods that is 

quickly accessible and remains within the company when an 

estimator changes employer; 

reduce and eventually abolish the need for comptometer 

operators; 

provide a storage system for completed tenders that may 

be quickly and easily accessed to study past calculations and 

the resources required for different methods of construction; 



provide a structured storage system for contract data 

that may be readily accessed by other personnel within 

the company who are involved with other management 

functions; 

produce better records and the possibility of a link with 

site control so enabling the estimators cost data to 

become the site managers 'control' data and perhaps the 

link of feedback from site to the estimators data; 

make the capital outlay required to purchase, implement and run a 

computer aided estimating system a profitable proposition. 

11.1 PROFITABILITY AS ASSESSED FROM THE FIELD TRIALS 

In the field trials undertaken it was impossible to 

prove whether the estimator, when pricing the contract using the 

INTEREST system, would save time over existing manual practices. This 

was due to the following factors; 

the hardware used for the trial; 

the learning curve; 

the uniqueness of each estimate. 

The hardware used for the trial, a Genesys Design Centre, 

was unsuitable for the INTEREST software in the respect that it had 

been designed primarily for large computational tasks which were 

processor dependant, This computer utilized data checking and 

optimising routines which slowed the input and output of data from 

the hard disc. The INTEREST software is dependant on fast access to 

library files and consequently when implemented on the Design Centre 

the overall performance was too slow for an interactive system. 
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Even after an appropriate training programme there is a 

learning curve related to the ability of the estimator to 

satisfactorily handle the production of estimates_ for contracts. The 

estimator's allocated to test the INTEREST system found that an 

increase in workload within the department prevented them from spending 

continuous time on the system and consequently their learning and 

performance with the system suffered. On several occasions it was 

necessary to re-learn techniques already mastered and performance 

never reached the level that would be achieved if the system was in 

everyday use. 

The uniqueness of every contract estimate meant that 

it was impossible to directly compare the time taken to manually 

produce an estimate with the time taken using the INTEREST system. 

The different approaches of estimators to pricing the same contract 

made it impossible for one person to carry out the task manually while 

another produced an estimate using the computer. Therefore a 

direct comparison between manual and computer based estimating could 

not be made. 

In such circumstances only the thr~ughput of a significant 

number of estimates using the system would enable comparison with 

existing manual methods to be made. The time constra1nt of the trial 

made this type of assessment impossible. 

11.2 TESTS TO SYNTHESIZE THE PRODUCTION OF ESTI~~TES 

To study the time taken to produce estimates with the 

INTEREST system as compared with manual performance7tests were under

taken on the time taken to input and change data using the commands 

available within the system to synthesize the overall time taken to 

produce a typical estimate for a contract. 



~~en using the INTEREST system the following operations 

are necessary to produce first a detailed estimate and then a fully 

priced tender for a contract: 

(i) The setting up of the contract files and input of 

background data to the proJect, 

(ii) A study of the Bill of Quantities with the coding bill 

items to reference them where appropriate to Work Groups 

that are held on the company library, 

(iii) The input of details on the Bill of Quantities items onto 

the computer files with appropriate referencing to work 

groups on the company library, 

(iv) The review by the estimator of the resources required 

(v) 

(vi) 

(vii) 

(viii) 

for the contract with the necessary amendments to the 

resource file .. 

The pricing of the bill items, 

The input of subcontractor and materials prices, 

The production of reports for the tender adjudication 

meeting, 

The adJustment of the estimate to produce a final tender 

sum, 

(ix) The submission of a priced Bill of Quanti ties, 

Each of these operations is now described in detail, 

The setting up of the contract files and the input of 

background data on the contract is a on-off operation necessary to 

allocate computer filespace and set up the necessary passwords, 
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A study of the Bill of Quantities is always necessary on the 

receipt of the contract documents, Using the INTEREST system the 

estimator must code appropriate bill items to Work Groups on the 

Library using the reference system employed, Also the estimator should 

identify which of the items within the bill will be priced using 

subcontractor quotations and label the items accordingly, 

The input of details of the B1ll of Quantities items onto 

the computer files is an additional operation to the existing 

estimating and tendering process. 

The following details need to be input for each bill item: 

item reference; 

description (if desired); 

units; 

quantity; 

Work Group reference; 

whether a subcontract item. 

The prices for resources used on a contract are usually 

unique to that particular project, Each estimate has its own file of 

resource data, The estimator must review the details of the resources, 

change the all-in rates for labour and plant to his new calculations 

and mark appropriate materials resources as awaiting quotations. 

Each bill item for the contract must be inspected by the 

estimator and amended to produce a satisfactory build-up of resources 

for the work involved, This will be a lengthy operation as is the 

existing manual process, The exact time needed to undertake this task 

is dependant on: 



the type of contract; 

the number of bill items; 

the number of classes of work; 

the form and content of the contract documents; 

the method of pricing of the items; 

the number of subcontractor quotations; 

the number of changes necessary during the period of 

the estimate; 

the performance of the hardware; 

the number of amendments made by the client to the 

contract details, 

As the direct cost estimate is being prepared there will 

be the requirement to include subcontractor and materials prices 

as and when they are received, This will involve the updating of the 

resources price file on a regular basis in order that the latest 

prices are always included in any calculations, 

The production of reports for the tender adjudication meeting 

includes the calculation of the direct cost for the contract and the 

collation of information on specific classes of work aid resources 

used, This task must at present be performed by comptometer operators 

and can only be performed once, Using the computer these totals may 

be produced quickly and whenever they are required, 

Following the tender adJudication meeting there will be a 

need to add a mark-up allowance to the direct cost estimate to produce 

a total tender sum, This additional money needs to be added in a 

number of ways ranging from the straight addition of a single sum of 

money to the apportionment of a sum of money throughout all the bill 

items, 



\Vhen submitting a tender for a contract the client may 

accept a tender sum presented on computer print out, \Vhere this is 

not the case the rates must be transfered from the computer print out 

to the Bill of Quantities document and checked, 

11.3 TIJE TIMING OF TIIE PRODUCTION OF A TYPICAL ESTIMATE 

Using the INTEREST software implemented upon a single user 

CROMEMCO 22H microcomputer an estimate was priced by the author for 

a typical contract of some 440 bill items, The system represented 

a typical configuration that a user may purchase as a dedicated 

machine for use solely for estimating, The hardware consisted of: 

a Crornemco 22H microcomputer with 64K C,P,U, 

and a 10 M Byte Hard Disk unit; 

a Tally 1806 printer; 

Volker Craig 404 V,D,U, 

The contract chosen was based upon a Bill of Quantities for a motor

way overbridge with side-roads, The bill items were repeated over 

several sections, This allowed a comparison of the pricing of similar 

items to be made and provide a check as to the arithmetic calculations 

of amendments made to particular classes of work, Bill item 

descriptions were included on some items but not others to give an 

indication of the effect this extra data had on the time required to 

enter the bill, 

The following timings were taken with respect to the 

operations described in Chapter 11.2, 
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11,3,1 THE SETTING UP OF THE CONTRACT FILES 

This procedure took a total of 15 minutes, to input data 

on the contract, check and amend the details and set up the file 

space on the computer files, 

11,3,2 THE CODING OF THE BILL IT~5 

The time taken to code bill items to a library depends upon 

the following factors: 

the type of contract; 

the item referencing system in the Bill of Quantities; 

the referencing system of the library; 

the number of Work Groups held on the library and the 

range of types of work; 

how often similar b~ll items are repeated in different 

sections of the bill; 

the experience of the estimator, 

Where the estimator is pricing a bill drawn up under the CESMM, 

if the library of company data has been set up using the same basis 
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of trade classification and subdivision then coding would be a straight

forward exercise, Attempting the same operation where a Bill of 

Quantities had been drawn up by an unusual method of measurement and 

relating these items to a complex company coding system would take 

considerably longer, 

To code up 30 bill items took the writer ten minutes using a 

non standard bill with a coding system based upon the CES100, In 

practice, where an estimator wished to include bill item descriptions, 

key words in the bill description would have to be marked to show the 

data input person what to include, This exercise would take some 5 

seconds per bill item, 



11,3,3 THE INPUT OF DETAILS OF THE BILL OF QUANTITIES ITE~ffi 

The time taken to input the data into the system is 

dependant on: 

the keyboard skills of the operator; 

the type of bill item; 

how the estimator wishes to price the item; 

whether or not item descriptions are included; 

whether a work group reference was included, 
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Typical average timings taken are included in Table 12, page 325, 

From this it may be seen that the average time taken to input a bill 

item was some 28 seconds if the item description was included and some 

12 seconds where this was omitted, Where bill items were referenced 

to Work Groups on the library, although no description was necessary, 

the average time was again some 28 seconds, 

The writer, although familiar with the input keyboard 

possessed no typing skills and therefore in practice the input of bill 

item details would be faster when performed by trained data 

preparation personnel, 

Assuming a 10% increase in speed on items not including a 

description and 25% on those with a description typical times for the 

input of a 500 item bill would be some 2~ hours and 1! hours respectively, 

(This makes no allowance for relaxation time), If thirty percent 

of the bill items are to be priced by Work Groups the time increases 

to 3~ hours and 2 hours respectively. 
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Method of Pricing Descriptions Average Time 

(Seconds) 

ITEM YES 24,0 

SUM 

NO 8,25 

SPOT RATE YES 27,5 

NO 17.14 

S/c YES 33 

NO 12 

BUILD UP OF YES 30 

RESOURCES 

NO 14 

WORK GROUPS NO 28 

TABLE 12 TYPICAL TIMINGS FOR THE INPUT OF BILL ITEM DETAILS 

NOTE: Where items were to be priced using Work Groups from the 

data library, no descriptions were input, the Work Group 

descriptions being utilized, 



11,3, 4 THE REVIEW OF THE CONTRACT RESOURCE FILE 

To inspect and amend details on ten resources took just 

under three minutes, To review some 500 resources would take 

2! hours, 

11,3,5 THE PRICING OF THE BILL ITEMS 

In order to prepare the direct cost estimate the estimator 

must price all the items within the Bill of Quantities, This may 

be undertaken in a number of ways, Respective timings for these 

methods are given below, 

If all the items within the bill have been linked to Work 

Groups within the library then the bill may be priced automatically, 

To inspect and file an item priced by a work group took 57 seconds, 

To inspect an item, make two changes to the build-up and then file 

took 112 seconds, If it was required to make two replacements to 

existing item build-ups the operation took a total of 180 seconds, 

To price a bill item by a single sum of money allocated 

to one cost code took an average 26-25 seconds, Where this was 

extended to allocate monies to three cost code categories the time 

increased to 30,5 seconds, 

Where the spot rate facility was used to price items by 

allocating a rate to various cost codes the time required was an 

average 47 seconds, 

Using the subcontractor quotations facility it was possible 

to enter fifty-six subcontractor rates in 745 seconds, an average of 

13 seconds per item, 



To build up a bill item price from first principles using four 

resources took two minutes 38 seconds. 

Using the operational estimating facility it was possible 

to build up an operational group of four resources in two minutes 

eleven seconds. To price a bill item by the use of two operational 

groups took an average of two minutes. 

Within the INTEREST system there exists the facility to price 

bill items automatically at the same rate as other bill items using 

the "lump" facility. To price i terns via this facility took an average 

23 seconds per item. 

To calculate the total direct cost of the proJect took 

21 minutes. To print out details of the 440 bill items on an average 

speed printer (180 characters per second) took just under 50 minutes. 

11.3.6 ANALYSIS OF THE RESULTS 

From the results obtained in the test bill, the following 

facts were evident: 

(i) If bill items were priced by using a Work Group from the 

data library the direct cost estimate for the contract 

could be automatically produced. 

(ii) Where it was necessary to inspect all the bill items priced 

from the data library and amend the resource details this 

proved a lengthy procedure. 

(iii) Pricing bill items by the entry of subcontractor quotations 

was the fastest method of pricing items by the introduction 

of data. 

(iv) Inputing bill items with descriptions takes approximately 

1.8 times as long to perform than without descriptions. 



(v) ~~ere 30% of the bill items input had to be linked to 

Work Groups on the company library the time to input the 

bill items increased by approximately one third, 

(vi) The relative times taken to price bill items using the 

various facilities of the system range from thirteen 

seconds per item to 180 seconds per item, (This is shown 

diagrammatically in figure 64, page 329. 

11.3,7 USING THE RESULTS TO PREDICT THE TIME REQUIRED TO PRICE 
A BILL OF QUANTITIES 

From the results of the test it is possible to predict the 

time taken to price an estimate using the INTEREST system depending 

on the various approaches of the estimator to the pricing of the 

individual bill items, 

Assume the estimator wishes to price a 325 item Bill of 

Quantities and that the bill items are priced in the manner shown in 

Table 13, page 330, 
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The necessary time to price the bill using the computer may 

be calculated as follows: 

To set up the contract files - i hour, 

To review the bill, allocate lOO work groups, and mark 60 

items to be priced by subcontractors would take 1 hour. 

To mark the bill item descriptions that were required to be 

input into the computer would take I! hours, 

To input the Bill of Quantities onto the computer would take 

2! hours plus say! hour to check the items input and make 

minor corrections, 
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A = Inspect Work Group 
Make two changes 

5 and File, 

B = Build up rate from 
Resources, 

c = Operational 
4 Estimating, 

D = Inspect and File 
Work Group, 

3 
E = Spot Rate, 

F Single Sum. 

G = Sub-contractor. 

2 

0 

Figure 64 - THE RElATIVE TIMES TAKEN TO PRICE BILL ITEMS 
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NUMBER OF %OF 
1ffiTHOD OF PRICING BILL ITEMS TOTAL . 

50 15,38 Directly from Work Groups on the 
company 1i brary 

50 15,38 From Work Groups with added or 
amended resources 

50 15,38 From build-ups of resources 

50 15,38 By operational estimating using 
a total of ten groups 

60 18,46 By subcontractor prices 

30 9,41 Spot rate 

10 3,08 By an item sum 

25 7,69 Provisional sum and prime 
cost items 

Table 13 - THE METHODS USED TO PRICE THE BILL ITEtffi 
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To review 500 resources on the resource file for the contract, 

input the revised all-in labour and piant rates and mark the materials 

as awaiting quotations, 2! hours. 

To price the bill items in the manner indicated in Table 1 

would take a total of 7.3 hours interpolating the timings from figure 

64 page 

To review the prices on 500 resources and input say 400 

prices and supplier details, 2 hours. 

To calculate the direct cost total and print out the 

bill listing, 52 minutes. 

The total time taken to produce the direct cost estimate 

using the system is therefore: 

0.25 + 1.0 + 1.5 + 2.5 + 0.5 + 2! + 7.3 + 2 + 1.0 

= 18.55 man hours 

It should be noted that the above timings do not include 

any allowance for the time taken for the estimator to actually 

estimate work within the project. Whereas some of the estimating will 

be performed while operating the system, other time will inevitably 

be spent performing tasks such as determining appropriate outputs and 

obtaining subcontractor and material quotations. The estimator is 

continually evaluating the direct cost estimate and adjusting his 

previous calculations. The time taken to produce the direct cost 

estimate will inevitably extend to fill the time available within 

tender period. Consequently no direct comparison is possible between 

manual methods of estimating and the time taken to produce an estimate 

using the computer. The time predicted by the calculations within 

this chapter must be considered as a segment of the total time within 

the tender period. 
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The assessment of the profitability of a computer aided estimating 

system then becomes a subJective assessment of whether the cost of 

producing a computer based estimate is substantiated by the additional 

facilities provided by the system, 

While the time taken to produce a direct cost estimate 

may be no shorter than by manual means the use of a computer for 

calculation and reporting provides the following facilities: 

(i) The ability to produce reports of labour, plant, material 

and subcontractor costs and reports of total labour, plant 

and material quantities that may be presented to the 

tender adjudication panel, 

(ii) The input of resource prices as and when they become 

available within tender period, The computer will then 

automatically include the latest price wherever the 

resource has been used within a bill item build-up, 

(iii) The 'Awaiting Quotations' facility enables the estimator 

to obtain listings of the materials and subcontractor 

quotations that are still outstanding at any point in 

time, The listing may then be passed to the appropriate 

personnel within the company to secure a fixed price, 

This facility becomes more important the nearer the tender 

submission date approaches, 

(iv) By using the company library to initially price bill items 

the estimator may discover the cost important items within 

the estimate and focus his attention for more detailed 

calculations appropriately, 
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(v) The calculations of the total direct cost for the project, 

(or a section or trade within the project) mal' be obtained 

at any stage, The calculating power ot the computer means 

the estimator does not have to wait until the end of the 

time period allowed for the direct cost estimate to 

produce a direct cost sum, The role of the comptometer 

operator is reduced and may be abolished, 

(vi) Using the computer to perform the calculations required 

at all stages removes the risk of human error, 

(vii) 

(viii) 

Facilities within the system enable details to be obtained 

of bill items that have not been priced or include resources 

that are still awaiting quotations, This reduces errors 

due to the omission of item prices, 

The storing of the build-up of each bill item upon the 

contract file enables a total requirement for each resource 

within the proJect to be quickly obtained, These totals 

may then be compared with the planning engineers calculations, 

Manually such calculations require prodigious clerical 

efforts, 

(ix) The ability to store data on past tenders and then quickly 

access the information gives the estimator ready access 

to past calculations and the resources required for 

different methods of construction, 

For the senior management within the construction company a computer 

based estimating system provides: 

(i) Improved records of estimators build-ups for b1ll items 

that may be readily accessed and reviewed, 



(ii) The ability to allow for the inclusion of additions, 

surcharges, site overheads, head office overheads and 

profit margins in a simple and quick manner that enables 

sums of money to be directed to the exact part of the 

Bill of Quantities required, 

(iii) The addition of mark-up factors on a "what-if" basis 

so that the process may be repeated several times to 

determine the most appropriate mark-up strategy. 

(iv) The regularisation within the company of both the 

estimating process and the estimator's build-up of item 

(v) 

prices. 

The ability to store knowledge on different construction 

methods and resource requirements in a readily accessible 

form that remains within the company and does not 

disappear when estimators change their employer, 
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The structured storage of the estimators data provides information 

that may be accessed by personnel involved with other management 

functions within the company, This may occur at the pre-tender stage 

and is described in detail in the following section of this chapter, 

11,4 IMPROVED COMJIIUNCATIONS BETWEEN COMPANY STAFF 

A system may be considered profitable if communications 

between company staff can be improved by its adoption. In the case of 

a computer aided estimating system this may be the communication between 

staff employed on functions within the estimating process (eg planning, 

purchasing) or staff employed on functions relating to the construction 

stage of the project where information assembled by the estimator may be 

utilized, (eg post tender planning, cost control, valuations etc), 
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An examination of the estimating and tendering process 

(Chapter 2 ) and the tasks of the estimator (Chapter 4) 

showed the complex information exchange related to the estimating 

function. The estimator is required to: 

identify legal problems relating to the contract documents 

and subcontractor agreements; 

provide information on materials requirements to the 

purchasing department to enable quotations to be prepared; 

collate, assess and include materials prices and sub-

contractor quotations within the estimate; 

discuss with planning engineers construction methods and the 

tender programme; 

agree with planning engineers a reconciliation of resources 

used on the contract. 

By using a computer aided estimating system, the estimator's data may 

be made accessible to other functions within the organization. The 

following example relates to pre-tender planning and shows how the 

transfer of information may take place. 

11.4.1 THE USE OF THE ESTIMATORS DATA BY THE CONTRACT 
PLANNING TEAM 

The link between planning and estimating was described in 

Chapter 2 and examined in a survey performed by the writer as part 

of the research programme. It was found that the two functions of 

planning and estimating may be fully integrated, the contract programme 

being used as a basis for calculating the full cost and revenue 

characteristics of the contract. More commonly the two functions are not 

integrated and the planned use of plant and labour resources is costed 

in total by the planners and checked against the labour and plant totals 

as calculated by the estimator. 
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The maJority of construction companies use bar-charts for 

planning at the pretender stage, Simple logic networks are also 

(127) 
recommended • 

Consider the following example where the estimator has been 

using a computer aided estimating system such as INTEREST to prepare 

the estimate, and the plann1ng engineer for the contract is using a 

computer based planning package which hitherto operated on a stand 

alone basis, 

The INTEREST system enables the total resource requirements 

for the contract to be quickly calculated from the estimator's 

build-ups for the items within the Bill of Quantities, These totals 

may then be checked against the planner's calculations, The facilities 

provided by the INTEREST system enable the estimator's data to be 

made available to the planner, The data the estimator records in 

his contract file includes all his bu1ld-ups, assumed outputs and 

costs, The data available to the estimator in his Performance Data 

file contains gang build-ups for common items of work. The data 

contained in the Operational Resource Groups File contains the 

estimator's build-ups for say the "Concrete Production and Placing 

Gang" or the "Excavation Gang", with the associated durations, It is 

evident that the data contained in these three files is very useful 

if not essential to the planner in preparing his production plans. 

There are three possible ways of giving the planner access 

to his data: 

manual access only; 

the right to inspect files; 

the right to inspect files and software to transpose data 

for use in his planning, 



These three possibilities are now considered. 

~!ANUAL ACCESS ONLY 

The planner may be given manual access to the estimator's 

data, This requires the estimator to provide a printout listing of 

the contract file, resource file and the performance data file. 

The planner is then in possession of all the estimator's data while 

he prepares his input for his planning package. This is the cheapest 

solution in terms of acquiring new equipment of software. However, 

the method is unsatisfactory in respect that the planner receives 

large printouts which if he accesses the most up to date copies 

regularly will cause him to be inundated with paper, 

THE RIGHT TO ACCESS FILES 

The planner could be provided with the software to enable 
• 

him to inspect the estimator's data files and record the items of 

data he required, This is shown in figure 

CONTRACT 
FILE 

PERFOR~!ANCE 

DATA 
FILE 

OPERATIONAL 
RESOURCE 
GROUP 

65 below. 

PLANNER'S V.D. u. 

D D 

PlANNER'S PRINTER 

Figure 65 - TilE PLANNERS RIGHT TO ACCESS TilE ESTIMATORS DATA FILES 
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The software would allow the planner to inspect the build-up of an 

item but not alter the information contained, 

-
THE RIGHT TO INSPECT FILES AND SOFTIVARE TO TRANSPOSE DATA 

In this method the planning engineer may access the 

estimator's data and enter the data into a computer file of input 

data for the planning package that is to be used, It is probable 

that the data in the estimator's files will require some transposition 

to make it compatible with the input requirements of the planning 

package, As before the planner would only have the right of inspection 

of the estimator's data and not the ab1lity to change the contents 

of any of the files, Some amendments to the planning package used 

may be required to enable data transference to take place, 

This is shown diagrammatically in figure 66 page 339, 

The link to the estimator's data and the remote JOb entry 

link to the planning package with the planner providing any translation 

required may be replaced by an automatic translation of the estimator's 

data, This is shown in figure 6~ page 341, and would inevitably be more 

expensive in both hardware and software, 



INTEREST 

This link would 
allow the planner 
to inspect the 
estimator's data. 

PlANNING 

PACKAGE 

FILE OF 
INPUT DATA 
FOR PlANNING 
PACKAGE 

This link 
would allow 
the planner to 
transpose the 
estimator's 
data to suit 
the input 
requirements of 
the planning 
package. 

This link would 
allow the planner 
to submit his job 
to the bureau. 

Figure 66- THE PLANNER'S RIGHT TO INSPECT FILES AND SOF'IWARE TO TRANSPOSE DATA 
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This example may be applied to other functions within the company 

such as purchasing and represents the range of possibilities for 

improving communications between different sections with the company. 

These possibilities are considered a real improvement in communications 

within the organization which would result in a more efficient and 

therefore profitable company. 

On award of the contract to the contractor the estimator's 

data may be used as a basis for detailed project planning, cost 

control, valuations etc. The structured nature of the data which is 

held in a readily accessible form may be inspected ~n any of the three 

ways already described with respect to data at the pretender stage. 

Although it is inevitable that contract staff will decide to undertake 

certain parts of the construction in different ways and that changes 

in the contract details resulting from the engineers variations will 

render some of the estimator's data obsolete, his initial calculations 

are invaluable as a basis for further work. Given a complete system 

it would be possible for the results of the site work to be 

incorporated into the system to provide data for the estimator's use 

when pricing new contracts. This is shown diagrammatically in 

figure 70, page 365. 



INTEREST 

FILE 
OF 
INPUT 
DATA 

PROGRAMS FOR AUTOMATIC 
TRANSLATION OF ESTIMATOR'S DATA 
TO PLANNERS INPUT. 

Figure 67 - THE AUTOMATIC TRANSLATION OF THE ESTIMATOR'S DATA 

PLANNING 

PACKAGE 



11. 4. 2 A SOFTIVARE PACKAGE DIRECTLY LINKING ESTIMATING AND PlANNING 

There exist a great many software packages in the form of 

stand alone planning packages based on network planning. (Reference 

may be made to ( 6 ) and ( 7 ) ) • The writer could find none linked 

to computer aided estimating systems. 

Bowman ( 16 ) in conJunction with the writer produced a 

prototype planning system called TIANAREBA, Time Analysis and Resource 

Balancing, to link to the INTEREST C.E.2 system. This system was 

developed to provide a computer based network analysis system for 

planners that would utilize the estimator's data. 

The planner assigns and apportions items from the Bill of 

Quantities to the activities of a construction programme. The 

network is then built up based on the logical relationships between 

activities and the resource constraints specified. It is then possible 

to obtain both time and resource analyses for the contract to determine 

the full resource requirements for the contract period. 

The planner assigns and apportions items from the Bill of 

Quantities that has been priced using the INTEREST system to network 

activities representing the pretender construction programme. The 

network is then built up in the normal manner to reflect the time and 

logic relationships for each activity and form a basis for the time 

analysis. The build up of resource requirements for each activity to 

form the basis for the resource balancing analysis may be made by 

either: 

the conventional approach to network analysis of specifying 

the resources used by each activity; or 

extracting resources from the bill item build-ups as found 

in the INTEREST system. 
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Constraints on resources that are considered as "resource-limited" are 

then introduced and time and resource balancing analysis performed, 

Resource aggregations are produced using either: _ 

earliest start times; 

the 'resource-limited' scheduled times of the activities 

as the basis for the timescale, 

The results of the network analysis are stored on file so as to 

provide a basis for other calculations such as cash flow. 

TIANAREBA shows that the data assembled by the construction 

estimator may be directly utilized by other functions within the 

organization and represents the first step towards a fully integrated 

management system for civil engineering contractors, 

11, 5 THE PRODUCT! ON OF BETTER AND MORE COMPREHENSIVE INFORMATION 
FOR MANAGEMENT 

The use of computer aided estimating systems provides senior 

management with contract data in a structured and accessible form 

that enables a better understanding of the contract and makes it easier 

to asse$the effects of financial amendments to the contract. 

Existing manual methods rely on the estimator to abstract and 

present information to the senior management. Using the INTEREST 

system it is at any time possible to inspect a bill item to review 

how the item has been pr1ced and the resources required to complete 

the work, The reconciliation facility enables an immediate check on 

the total quantity of each resource that is required within the 

project to be obtained, The flexible reporting system enables information 

to be quickly supplied in a form that is readily useable, All this may 

be achieved independant of the estimator. 



The computational facilities provided by the computer and 

the ease of changing the function involved make it possible for 

senior management to assess the contract on a "what-if" basis and 
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make their final decision dollowing detailed assessment of all relevant 

parameters, An example of this is provided in the facilities within 

the system to add mark-ups, Percentage factors are easily added, lump 

sums of money distributed and rate-loading calculations quickly carried 

out. These calculations may be quickly carried out several times and 

the results compared, This would be impossible to do manually within 

the time available for tender adJudication. 

Chapter 3.7 indicated the importance in calculating the 

cash flow for the proJect to determine the capital lock up and the 

subsequent additions that should be made within the tender to allow 

for this on-cost, This calculation is normally only performed once 

because of the clerical effort involved, 

Cash flow analysis for the construction proJect involves: 

the drawing up of a proJect programme in bar chart form; 

the calculation of direct cost of the project as detailed 

in the bill of quantities; 

the apportionment of the sum to the bar chart programme; 

the determination of the cash flow parameters; 

the calculation of the cash flow curve, 

The t1me available within the tender period to produce the cash flow 

calculations for the contract does not enable a fully accurate apportion

ment of all the bill items to the construction programme. The lengthy, 

tedious calculations involved mean that the process is only normally 

carried out once, no time is given to examining the full implication of 

changes in the cash flow parameters, 
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The production of a computer based system CAFFLARR linked to the 

( 15) 
INTEREST programme to perform this task meant that it was 

possible to: 

apportion accurately all the bill items to the correct 

section of the construction program; 

perform the cash flow calculations quickly and easily; 

incorporate the cash flow parameters at a greater 

level of detail; 

change the cash flow parameters and assess their 

sensitivity to the capital lock-up within the contract 

and the interest payments required. 

CAFLARR enables the following reports to be obtained: 

resource aggregation and resource requirements for each 

week of the contract; 

the breakdown of costs for each week of the contract; 

the payments, receipts and value of work for the proJect; 

the full cash flow for the project including the interest 

paid or received on monies accrued in the contract. 

Figures 68 and 69 , pages 346 & 347 show typical 

reports from the program. Calculations such as these, while impossible 

to carry out manually on more than a one-off basis because of the 

time limitations of the estimating and tendering process are easily 

achieved and repeated when estimating is based on a computer system. 
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12, CONCLUSIONS 

The main objective of this research was the design production 

and testing of a Computer Aided Estimating System"that would be 

acceptable to civil engineering contractors, This main objective 

was divided into the following principal aims: 

a study and critical appraisal of previous research and 

existing systems to determine why computers have failed 

to make an impact upon this area of the contraction 

industry; 

a study of the estimating and tendering process with a view 

to determining system requirements; 

the design and production of a computer aided estimating 

system; 

the field testing of the system; 

determination of the profitability of computer aided 

estimating systems; 

the exploration of the extension of computer usage 

that is possible once computer aided estimating is 

established within the company and the estimator's 

data utilized by other functions within the organization, 

The research incorporated the following secondary aims: 

a review of existing techniques for the analysis of 

human tasks; 

a comparison of system requirements with the facilities 

offered by existing computer aided estimating systems; 

a study of the procedures, operations and different 

languages available for the design of the dialogue between 

the estimator and the computer; 

I __________ ____J 
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the establishment of training and user support needs 

for computer aided estimating systems, 

Previous research indicated that computers were capable of 

contributing to the task of the estimator within the estimating and 

tendering process. However, only a small proportion of the total 

number of construction companies had hitherto adopted computer 

aided estimating methods within their estimating departments. These 

tended to be the larger construction companies who produced their own 

systems, The impact of computers on the estimating world had been 

minimal and barely touched, the 6000 middle-sized companies with between 

25 and 50 employees who make-up the bulk of the companies within the 

construction industry, From the work undertaken the following conclusions 

were drawn: 

12,1 FACTORS INFLUENCING THE TASK OF THE ESTIMATOR 
WITHIN THE ESTIMATING AND TENDERING PROCESS 

The estimating and tendering process was studied, and 

described ~n Chapter 2. Chapter 3 gives examples of the calculations 

involved in this process, Chapter 4 reports the detailed analysis of 

the estimator's task, 

From the above work it was possible to isolate the factors 

that influence the task of the estimator within the estimating and 

tendering process: 

(i) The format of the client's documentation; 

(ii) The nature of the specific construction work within 

the project; 

(iii) The individualistic approach of the estimator; 

(i v) The detail of information that has to be acquired; 

(v) The susceptibility to a change in either the construction 

method for the project or the method of pricing; 
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(vi) The communication pattern of information within the 

contractors organization; 

(vii) The constraint of time; 

(viii) The risk of errors, 

The exact emphasis of each of these factors varies from 

company to company and with the tender under preparation, This 

determines the method of approach to pricing the work and the timing 

and order of the estimate preparation, 

These factors define the principle parameters for the 

design of the system described in Chapter 6, 

12,2 THE SHORTCO~UNGS' OF EXISTING COMPUTER AIDED 

ESTIMATING SYSTE~5 

Chapter 5 contained the analysis of the following types 

of commercially available computer aided estimating system: 

a basic estimating and tendering system; 

a standard price book system with the additional 

calculation routines; 

a system based upon the 'Work Group' approach; 

systems based upon large data libraries; 

cost models that may be used for tendering. 

The main shortcoming of these systems were found to be: 

inflexibility of approach to the pricing of bill i terns; 

limited ability to modify data from the library of information; 

inability to easily retrieve and rework bill item calculations; 

difficulty in using the system; 

none of the systems combined the two fundamental approaches 

to construction estimating, unit rate estimating and operational 

estimating with a supportive data library, 
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As a result the systems had very few if any users over and 

above their original developers, The maximum number of users of the 

most popular system was five, 

12.3 THE ANALYSIS OF THE ESTI1~TOR'S TASKS 

None of the six types of commercially available computer 

aided estimating systems reviewed in Chapter 5 were found to provide 

facilities that met the full needs of the estimator. The main short

comings of the existing systems were listed in 12.2. 

In order to produce a computer aided estimating system that 

provided full assistance to the estimator in all aspects of the 

estimating and tendering process it was not enough just to study the 

process and the calculations involved, A full task analysis of the 

estimator's tasks was necessary to enable the function of the 

estimator to be fully understood and determine: 

the operations performed by the estimator; 

the constraints to the estimator's performance; 

the communication pattern surrounding the estimator, 

This work is described in detail in Chapter 4, 

Appendix IV reviews eleven different types of task analysis 

that were available to the writer for the analysis of human tasks, 

None of these methods were suitable for the analysis of the estimator's 

tasks for the purpose of producing a detailed specification for a 

computer aided estimating system, None of these methods enabled the 

operations within the estimator's task to be analysed with respect to 

the facilities available from the computer and the extent to which they 

may be utilized, 
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A hybrid method of task analysis was produced incorporating 

the collection of data by informal interviews with six estimators 

from three co-operating constructions, This was followed by the 

hierarchical analysis of the operations involved in the estimating 

and tendering process, together with the assessment of the constraints 

and communication patterns surrounding the estimator. 

This method ensured that all aspects of the estimator's 

job were considered, Then by dividing the operations within each task 

into the specific categories directly relating to the use of the 

computer as: 

a filing system; 

a calculator; 

a report generator; 

the full impact of the computer upon the tasks of the estimator could 

be assessed and a detailed list of requirements of a computer aided 

estimating system produced, The method enabled a detailed analysis 

to be performed to the level required by the user while at the same time 

ensuring that the main factors affecting the performance of the 

task were identified, 

A full description of the requirements of a computer aided 

estimating system is given in Chapter 4, 



12.4 REASONS WHY ESTIMATORS ARE RELUCTANT TO USE COMPUTERS 
WITHIN THE ESTI~~TING AND TENDERING PROCESS 

Interviews with sixty-five estimators within the civil 

engineering industry highlighted the following reasons, described in 

Chapter 5, for the lack of use of computers within the estimating and 

tendering process: 

the complexity of the estimating and tendering process 

and the information exchange involved cannot be accommodated 

by a computer system; 

every civil engineering project is unique, Little data used 

within one estimate is directly applicable to another even if 

the project is of a very similar nature; 

no system can allow for the flexibility of approach used by 

the estimator when pricing construction work and reflect the 

full effect of the estimator's judgement; 

the time and cost involved in setting up and maintaining an 

estimating system makes it unprofitable to use computers 

for the estimating function; 

fears for the security of confidential company data when 

stored on computer files; 

problems with the introduction of errors into the estimating 

calculations which remain undetected over several estimates; 

loss of estimator's JObs or the requirement of extensive 

retraining, 

These reasons, combined with the shortcomings of existing computer 

aided estimating systems explained the lack of use of computers for the 

purpose of estimating for civil engineering works and helped define the 

requirements of the computer aided estimating system which was to be 

produced, 
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It was evident that estimators did not understand the 

facilities available within modern computing systems that could be 

used to assist them in their work, Fears of errors and security 

problems with computer systems prejudiced assessments of profitability, 

Natural fears existed with respect to loss of employment or extensive 

retraining requirements. 

Consequently it was necessary to find a different method to 

specify and develop the system from the normal direct method of 

interviewing prospective users and asking them to state their require

ments for the system, 

12,5 THE REQUIREMENTS OF A COMPUTER AIDED ESTIMATING SYSTEM 

For a computer aided estimating system to be accepted by 

civil engineering estimators for everyday use the system had to meet 

the following general requirements and program parameters identified as 

a result of: 

an analysis of the estimating and tendering process 

and the calculations involved (Chapters 2 and 3); 

the analysis of the tasks of the estimator (Chapter 4); 

a review of existing commercially available computer 

aided estimating systems (Chapter 5); 

the study of previous research and the review of existing 

literature (Chapters 2 and 3), 
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GENERAL REQUI RE~!ENTS 

(i) The system must be available for use by estimators at any 

time both within and outside the normal working day, 

(ii) Simultaneous input and output to the system must be 

available on several terminals. 

(iii) The estimators within the company should be capable of 

working intermittently or in parallel on a number of tenders, 

(iv) It must be possible for work on individual tenders to be 

(v) 

(vi) 

(vii) 

(viii) 

suspended and recommenced without difficulty, 

All data processing should be undertaken within the company, 

The system must be interactive, 

A hard copy of the estimators work including both input 

output and the calculations performed should be available 

if required, 

The estimating procedure within the system must follow the 

same logic pattern as existing manual system within companies, 

(ix) The system must be capable of assisting at all stages of 

the tender process: 

the build-up of the direct cost estimate; 

the production of information for tender adjudication; 

the addition of mark-up factors to produce a tender 

total, 

(x) Information relating to completed tenders should be stored on 

the system for future reference. 



PROGRAM PARAMETERS 

The production of detailed cost estimates and tenders 

adjustment to produce tenders requires the following facilities: 

calculate bill item prices from input data by a number of 

different methods; 
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apply calculated item rates against all relevant bill items; 

provide an extension and summation of bill item prices to 

produce direct cost totals; 

provide a variety of reports and bill listings for the 

estimator and other company personnel within the estimating 

and tendering process; 

store data on different resources and their requirements 

for different construction methods; 

store lists of all-in rates and materials and sub-contractor 

prices for the contract under consideration; 

store the full build-up of each bill item within the contract 

with the facility to retrieve, check and re-work the item if 

required; 

assist the estimator in his communication with other parties 

both inside and outside the contractors organization; 

maintain the estimators skill and extend his knowledge of the 

construction processes; 

limit potential errors within the estimating process. 

All the above requirements are fundamental to a computer aided 

estimating system. If they are not met by the system the estimator 

cannot be expected to accept the system for everyday use. 

These requirements formed the basis for the development of 

the INTEREST system described in Chapter 6. 



12,6 THE DESIGN AND PRODUCTION OF A COMPUTER AIDED 
ESTIMATING SYSTEM 

The requirements of a computer aided estimating system 

identified in Chapter 4 relate solely to the performance of the 

estimator within the estimating and tendering process, 

To produce an acceptable computer based system it was 

necessary to do more than write a series of algorithmns to meet 

these requirements, The specification and design of the system 
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necessitated consideration of the main aspects of man-computer inter-

action. 

These include: 

human performance; 

computer system performance; 

the hardware interface; 

the software interface; 

environment; 

the specific application of the system; 

special problems related to the system, 

Of all these aspects particular attention was given to the 

design of the software interface because it was the factor over which 

greatest control was possible in the design and production of the 

system and the most important aspect in deciding the acceptability of 

the system to the civil engineering estimator, 

The methodology developed for the design and production of 

the INTEREST system was an iterative process of interviewing, developing 

and demonstrating, This method enabled the system to be produced 

irrespective of estimator's lack of awareness of the facilities available 

from modern computer technology, 
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The interviewing stage assembled data relevant to the 

estimator's tasks. The method of task analysis employed enabled the 

facilities required by the estimator to be determined and the part 

played by each of the three main functions available from the computer 

to be identified, The development of the system assessed the 

requirements of man-computer interaction to produce a successful 

facility within the computer system, The demonstration of this 

facility to practising estimators enabled comments to be assessed 

and refinements made as appropriate, 

In addition, the method allowed estimators from co-operating 

companies to develop their own appreciation and understanding of 

computers and so improve their ability to specify their requirements, 

By involving many estimators in this process the risk of satisfying 

the foibles of only a few were reduced, 

The research proved that facilities were available within 

computer technology for the production of a computer aided estimating 

system that'met the requirements of estimators within the civil engineer

ing industry, It was possible to produce a system that was: 

fully interactive; 

gave full flexibility to the estimator; 

could incorporate a range of facilities from which the 

estimator could select the approach required; 

enable bill items to be retrieved from the contract file 

and reworked as required; 

provided a basis for pricing a bill item that could be 

easily amended by the estimator to incorporate his exact 

requirements; 

combined unit rate and operational estimating with a 

supportive data library, 
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The system produced was then tested and reviewed by 

estimators and senior management from forty-six construction companies 

and comfirmed as acceptable for adoption within a contractor's 

organization, 

12.7 THE TESTING OF THE INTEREST SYSTEM 

To test the system fully and confirm its acceptability 

to civil engineering estimators, the following tests were performed: 

arithmetic checks of the calculation operations within 

the system; 

error detection checks within the system dialogue; 

system checks for the pricing of complete Bills of Quantities; 

demonstrations to individuals and groups of practising 

estimators to ensure feed-back from construction industry 

personnel; 

field trials of the system within the estimating department 

of a civil engineering company. 

The acceptability of the system was assessed on how closely 

the system reflected the estimator's tasks and whether in using the 

system: 

i) the calculating, filing and reporting facilities offered 

by the system fully supported the operations carried out 

by the estimator; 

ii) using the system decreased or at best did not increase the 

constraints on the estimator's performance; 

iii) the communication and information pattern within the company 

was not altered, 
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The different tests carried out upon the INTEREST system 

enabled the system to be confirmed as acceptable to civil engineering 

estimators and ensured that all the facilities provided performed 

correctly, detected appropriate user errors and satisfied the require-

ments of a computer aided estimating system, 

From the trial period within the contractor's organization 

it was possible to prepare a detailed list of enhancements to the 

system, These were included in the specification of INTEREST C,E 3, 

The question of the profitability of computer aided estimating systems 

was highlighted and this was seen to require a separate analysis, 

Aspects of user training and support were analysed and the basis of 

the user support requirements for the INTEREST system formulated, 

12,8 THE TYPES OF USERS OF COMPUTER AIDED ESTI~~TING SYSTEMS 
AND THEIR USER SUPPORT REQUIREMENTS 

When computer systems are introduced into an organization 

they must be operated by people, Inevitably there is a gap between 

what the future user knows and what it is necessary to know in order 

to use the system to its full potential, Providing the user with 

the assistance to overcome this deficiency is the function of user 

support, 

Chapter 10 identified the user support requirements for the 

different types of user of the INTEREST system, 

Computer aided estimating systems are used by each of the 

three types of computer user: 

the estimator's clerk, (for data input); 

the estimator, (a specialist user); 

the senior manager, (for decision making), 
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User support needs are dependant on the type of user of the 

system and their stage of development with the system. User support 

requirements change as the user acquires skill and knowledge in the 

use of the system. This development is continuous but four separate 

stages may be recognised: 

the pre-implementation phase, (before the system is installed); 

the implementation phase, (when the system is installed); 

the operational phase, (when the system is installed and 

fully working); 

the evolutionary phase, (as the user of the system develops 

his understanding and raises his level of performance with 

the system), 

The following forms of user support are required for the 

successful adoption of the INTEREST system into a contractors 

organization. 

instruction (reference) manuals; 

within system aids; 

formal training instruction; 

provision of a local expert; 

specialist computer personnel. 

These forms of support are necessary to cover the range of 

computer user and their various stages of development. Within any 

organization there will always be changes in personnel. Consequently 

the estimating department will always consist of those experienced in 

the use of the system and those who are approaching the system for the 

first time. 



The provision of the user support requirements for the 

INTEREST system are described in detail in Chapter 10. A copy of 

the user reference manual produced for the system is included in 

Appendix VIII. 

12.9 THE PROFITABILITY OF THE INTEREST COMPUTER AIDED 
ESTI~~TING SYSTEM 

A study was undertaken of the profitability of the 
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INTEREST system. This was reported in Chapter 11. It was found that 

to assess the profitability of a computer aided estimating system the 

most appropriate method was to the standard of a number of tenders 

produced by an estimating department over a period of time. It must 

then be decided whether or not the same number of estimates, of the 

same standard, could have been produced manually. 

No construction company had used the INTEREST system for a 

long enough period to overcome the learning problems and make this type 

of assessment. Computer aided estimating systems were found to 

provide construction managers with extensive facilities for improving 

the quality of the estimates produced and improving both the 

communication of contract data within the company and the level of 

proJect information available for management decision making 

purposes. These facilities are described in detail in Chapter 11. 

The comparison of the value of these improvements against the 

capital costs of running the system is a subjective one that individual 

companies must make when deciding on the profitability of the INTEREST 

system. The evidence obtained from discussions with the sixty-five 

estimators and senior management who have assessed the system suggests 

that the facilities produced make the capital outlay required to 

purchase, implement and operate a computer a1ded estimating system a 

profitable proposition. 
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The INTEREST system produces improved reporting facilities 

on data relating to each construction contract for which a tender is 

prepared, This increase in the available information for senior 

management decision making purposes can provide increased profitability, 

This should assist the senior management in making "what-if?" type 

decisions. (An example of this is in the sensitivity analysis of 

bill item rates that may be performed by adJusting individual resource 

prices). 

Computer aided estimating systems may be used as a basis 

for holding contract data that can be accessed and utilized by other 

functions within the contractors organization, Access may be permitted 

to the contract data file containing details of the build-up of each 

item within the Bill of Quantities, Access may be obtained in three 

ways: 

manual access only; 

the right to access computer files; 

the right to access computer files and transpose 

data for use in the relevant function, 

In this manner the estimator's proJect data may be utilized by other 

functions within the contractors organization such as planning, cost 

control, valuations etc. 

This benefit cannot be directly quantified except in instances 

where information obtainable from the estimating system may be utilized 

and produces a direct saving in man hours that would otherwise be 

necessary to collate the same information separately, 
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12,10 MAIN RESULTS 

The most tangible result of this research work was the 

production of a computer aided estimating system for civil engineering 

contractors, The creation of this system was the result of: 

a study of the estimating and tendering process and 

the calculations involved; 

a detailed analysis of the tasks of the estimator 

within the estimating and tendering process, (this 

required the development of a new method of task 

analysis suited to the production of a specification 

for a computer system); 

a review of six types of existing computer aided 

estimat1ng systems; 

an analysis of why estimators are reluctant to use 

computers for estimating purposes; 

the preparation of a detailed list of requirements of 

a computer aided estimating system; 

a study of all the main aspects of man-computer interaction; 

the development of a design methodology that incorporated 

interviewing estimators, developing facilities within the 

system and demonstrating the results to practising 

estimators; 

extensive testing of the system including trials 

within a contractor's organization; 

an assessment of the profitability of the INTEREST system, 
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The manifest failure of existing computer aided estimating 

systems was that they were not being used by companies other than 

those that had produced them, To date, eight INTEREST systems have 

been installed within contractors offices and this provides some 

evidence of success in meeting the main objective, 

The other outcome of this work is: 

an understanding of the implementation and user 

support requirements for the introduction of 

computer aided estimating systems into contractor's 

organizations; 

the production of user support facilities for the 

INTEREST system including a comprehensive user manual 

and training programmes for the system, 

In addition, the work has created a platform for the 

construction of a completed, linked suite of construction management 

programmes, This has not been available before because of the paucity 

of existing computer aided estimating systems, This is shown in 

figure 70 below: 

> PlANNING 

---7 ESTIMATING , MEASUREMENT AND 
VALUATIONS 

"I MATERIALS 
PURCHASING I 
COST CONTROL -/ 

Figure 70 - A LINKED SUITE OF CONSTRUCTION MANAGEMENT PROGRAMMES 



To demonstrate this viability, prototype systems linked 

to INTEREST have been produced for Cash Flow and Planning purposes. 

CAFLARR, (Cash Flow and Resource Reconciliation) allows estimator's 

data to be allocated to a bar chart programme. The input of 

parameters for payment and income produces the cash flow calculations 

for the project. TIANAREBA (Time Analysis and Resource Balancing) 

consists of a precedence network planning system that may be 

operated using resource data input by the planning engineer or based 

upon the resource requirements used by the estimator to build-up his 

estimate. 

The supplementary benefits of this work which proved to be 

of fundamental importance to the success of the research and valuable 

to future work of a similar kind are: 

the production of a method of task analysis suitable 

for the assessment of human tasks for producing a 

specification for a computer system; 

the development of an appropriate design methodology 

for the production of computer systems where the 

potential users are ignorant of possible computer 

facilities to assist them in their tasks. 
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12.11 THE SIGNIFICANCE OF THE WORK 

The significance of this work can be viewed in the 

following areas: 

(i) The provision of a comprehensive, flexible estimating 

software package that has proved to be acceptable to 

practising civil engineering estimators where no 

system specifically related to civil engineering existed 

before the start of the research. 

(ii) The opportunity for the development of software packages 

for other functions within the contractor's organization 

that are based upon the estimator's collection of project 

data. 

(iii) The level of awareness within the construction industry as 

to the facilities available for the use of computers for 

estimating and other construction management purposes 

has been raised as a result of demonstrations both in-house 

and at seminars and conferences. 

(iv) The provision of a computer based model of the complete 

build-up of a project tender which enables both 

sensitivity and optimisation analyses to be performed to 

show the effect of variations of resource prices and the 

different tender mark-up policies available to senior 

management. 

(v) The production of a method of task analysis specifically 

for the analysis of human tasks for the purpose of 

specifying requirements for computer systems. 



(vi) The determination of user support requirements for 

the introduction and operation of computer aided 

construction management systems. 

(vii) The identification of a methodology for the design, 

production and review of computer systems for users 

unaware of, or prejudiced against, the facilities 

available from modern computer technology, 

12,12 FUTURE WORK 

As a result of this research, the following areas for 

future study were identified: 

368 

(i) The interface between estimating and tender planning to 

identify the details and data that are fundamental to both 

functions and how this data may best be accessed by both 

parties, This research has already commenced within the 

Department of Civil Engineering at Loughborough University 

of Technology, 

(ii) The extension of facilities within the INTEREST system to 

provide additional optimization routines to assist 

estimators in their tasks. 

(iii) The extension of the computer aided estimating system to 

provide structured files of data accessible to other 

functions within the contractors organization, such as 

cost control, valuations and materials purchasing. 

(iv) A study of the long-term affects of the introduction of 

computer aided estimating systems into the contractor's 

organization. 

(v) The production of a fully integrated management system for 

specialist contractors such as Builder/Developers, This research 

has already commenced within the Dept. of Civil Engineering at 

Loughborough University of Technology, 
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APPENDIX I 

METHODS OF BUDGET ESTIMATING 



384 I 
I 

This Appendix contains examples of methods of Budget Estimating. 

(i) UNIT METHOD 

The Unit Method assumes the cost of a project is related to 

the number of functional units that it accommodates (eg pupils/school, 

beds for hospital etc). The cost of similar proJects are used to 

estimate the cost of the project under consideration, 

eg. The cost of a multi-storey car park for 600 cars was £2,700,000. 

Cost per car £2,700,000/600 £4,500. 

Cost of car park to accommodate 500 cars = 500 x 4500 = £2,250,000. 

This method may be extended to incorporate time where estimates are 

necessary for industrial production proJects. (ie. An estimate for a 

brewery may be based on the cost per number of barrels of beer produced 

per year). 

(ii) SPACE METHOD 

The space method estimates the cost of a building on the basis 

3 2 of the volume, (cost per m) or surface area, (cost/m). Kno~ng the 

basic dimensions of the structure an estimate may quickly be made of 

the total cost. Some form of common standard of measurement is 

necessary in order that the rate obtained for one design may be 

compared with another. (eg. pitched roof design compared with flat 

roof design). The traditional method of calculation was the 'cub1c' 

method until it was proved that the cost of a building is more closely 

related to the floor area than its cubic capacity. 

An extension of the space method is the storey enclosure 

method that attempts to compensate for the height and shape of a 

structure. The areas of the floors of the building are 'weighted' by 

different percentages and the figures totalled to give the number of 

storey enclosure units. 



The example in Table 14 and Table 15 , pages 385 and 386 

(127) 
was taken from Ferry and Brandon 

OFFICE A 

Actual Cost = 
Area = 
Cube = 
No. of storeys = 

Storey height = 
Foundation Depth = 

Wall thickness = 

OFFICE B 

Actual Cost = 

Area = 

£2,758,000 

5024 m 
2 

24000 
3 

m 

7 

4,29 m 

1.4 m 

0.25 m 

£1,995,000 

5742 m 
2 

~r· 
~ ·1------1 

~r: 
D D 

ELEVATION 

t 
0 
Ill 

15m 

PLAN 

Dimensions identical to 
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Cube 24000 
3 office A but eight storeys = m 

No. of storeys = 8 included, 

Storey height = 3.75 m Therefore storey height = 

Foundation depth = 1.4 m 3.75 m 

TABLE 14 COMPARISON OF OFFICE A AND OFFICE B 



CUBIC METRE METHOD 

OFFICE A ANALYSIS 

3 
£1,758,000 ~ £73,25/m 

24,000 

OFFICE B FORECAST 

£73,25 X 24000 ~ £1,758,000 

Error - underestimate of 12% 

STOREY ENCLOSURE METHOD 

OFFICE A ANALYSIS 

Lower floor 717,75 X 2 c 1435,50 

First floor 717,75 X 2,15 c 1543,16 

Second floor 717,75 X 2,30 = 1650,83 

Third floor 717.75 X 2,45 = 1758,49 

Fourth floor 717,75 X 2. 60 = 1866,15 

Fifth floor 717.75 X 2,75 = 1973,81 

Sixth floor 717.75 X 2,9 = 2081.48 

Roof 750,00 X 1,0 c 750,00 

Ext. walls 3900,00 X 1,0 = 3900,00 

£16959,42 

£1,758,000 = £103, 65/SEU 

16950 
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SQUARE METRE METHOD 

OFFICE A ANALYSIS 

2 
£1,758,000 ~ £349,92/m 

5024 

OFFICE B FORECAST 

£349,92 X 5,742 ~ £2,009,000 

Error - overestimate of 0,7% 

OFFICE B FORECAST 

As for A 16959,42 

add 

Extra floor (7th) 

717,75 X 3,05 2189,14 

TOTAL £19,148,56 

£19149 X £103,65 

= £1,984,800 

Error = 0. 51% 

TABLE 15 COMPARISON OF METHODS OF ESTIMATING COST OF OFFICE B 



(iii) ELEMENT METHOD 

Under the elemental method of estimating the structure is 

broken down into a number of major elements which can be 

measured from sketch drawings and priced separately, The elemental 

costs are then added to give the total estimate for the proJect, 

eg, Element External Wall , 

Area on proposed project 

Cost per square metre of external wall (or elemental 

unit rate) from records ~ £45 00, 
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Cost of wall for proposed project ~ 2500 x 45,00 = £112,500, 

The Standard Form of Cost Analysis (128 ) was produced by the 

RICS to provide suitable elemental breakdowns of structures, This 

analyses structres under the following headings: 

Sub-structure 

Superstructure 

Internal Finishes 

Fittings and Furnishings 

Services 

External Works 

each with a hierarchical sub-division of elements, 

(iv) APPROXIMATE QUANTITIES METHOD 

The Abbreviated Quantities Method involves the preliminary 

measurement of the work contained within the contract to establish the 

principle quantities, 
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The cost of the project is then calculated based upon recorded costs 

for that particular class of construction work, 

Total concrete work 760 
3 

eg, ~ m 

Unit cost/m
3 

~ £32,64 

Total cost of concrete ~ £24,806 
work 

The total cost of the proJect is then calculated by summation of the 

cost of each of the principle quantities, 

All of the above methods rely upon the keeping of historical 

cost data which has to be amended to allow for inflation, market 

conditions and individual project anomalies, 



APPENDIX II 

SURVEY TO INVESTIGATE THE RElATIONSHIP 

BETWEEN ESTIMATING AND TENDER PlANNING 

389 
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This Appendix contains the results of a survey wh1ch was 

undertaken amongst twelve construction companies of varying sizes to dis

cover more about the relationship between estimating and tender planning, 

A questionnaire was designed to find out whether: 

the functions of estimating and planning were undertaken 

by different staff within the company; 

closer integration between planning and estimating was 

desirable; 

computer based data on the estimators calculations would 

be more accessible than build-ups held in records produced 

manually, 

Comments were invited on the relationship between estimating and tender 

planning and whether further research into the interface between the 

two functions was desirable, 

A copy of the questionnaire is included in figure 71 

page 391. 

A summary of the results is shown in figure 72 

page 392. 

Comments made on this subJect are contained on pages 393 

to 396 inclusive, A list of the companies concerned is also included 

on page 397. 

In 84 percent of the companies surveyed planning and 

estimating was undertaken by dlfferent staff within the company, The 

need for close liaison between estimators and planners was evident and 

a closer integration between the two functions was desirable, 



-----, 
391 

Please answer YES or NO to these questions by entering a tick in 
the appropriate box, 

2. 

3. 

Is estimating and tender planning 
undertaken by different staff within 
your company? 

If YES • Is a closer integration between 
estimating and tender planning 
desirable? 

If NO Would access to planning software 
integrated with the estimators' 
computer aided system be of value? 

Computer files enable estimators' build-ups 
and calculations to be held in a more accessible 
form than manual records, 

Would this be beneficial to subsequent job 
control activities? 

Do you consider it important to pursue research 
into the interface between estimating and tender 
programming? 

Any comments on this aspect would be helpful, 

NO YES 

DD 

DD 

DD 

DD 

DD 

Any further comments you may have on the relationship between estimating 
and tender planning:-

Name: 
Position: 
Company: 

THANK YOU 

Figure 71 QUESTIONNAIRE SHEET FOR THE SURVEY 



Please answer YES or NO to these questions by entering a tick in 
the appropriate box. 
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NO YES 

1. 

2. 

3. 

Is estimating and tender planning undertaken 
by different staff within your company? 

If YES : Is a closer integration between 
estimating and tender planning 
desirable? 

If NO Would access to planning software 
integrated with the estimators' 
computer aided system be of value? 

Computer files enable estimators' build-ups and 
calculations to be held in a more accessible form 
than manual records. 

Would this be beneficial to subsequent JOb control 
activities? 

Do you consider it important to pursue research 
into the interface between estimating and tender 
programming? 

Any comments on this aspect would be helpful. 

Any further comments you may have on the relationship between 
estimating and tender planning:-

Name: 
Position: 
Company: 

THANK YOU 

Figure 72 THE RESULTS OF THE SURVEY 



The need to reconcile a resourced programme with the prices within 

the bill was considered essential, particularly on larger prOJects, 

if tenders were to be competitive, The integration of planning and 

estimating was considered important so that planning engineers 

appreciated the cost of the resources they employed, The altitude 

393 

that planners plan and estimators estimate reduced the quality of the 

tender, Certain operations involved in the tender production 

frequently involved a duplication of effort (eg calculation of bulk 

quantities, outputs etc.), In all but one instance the use of computer 

files to store estimators data was considered to enable data to be 

held in a more accessible form which would be beneficial to subsequent 

JOb control qctivities, All companies approached considered that 

further research on the planning and estimating interface was important. 

COMMENTS MADE BY THE COMPANIES APPROACHED 

"In the larger civil engineering tender it is essential 

to correlate a resourced programme with the prices in the Bill of 

Quantities, It is sometimes not possible to do this because of the 

amount of manual work entailed, If it is not done the tender is not 

as competitive as it would otherwise have been". 

"There are a number of other important aspects to correlate, 

eg:- (i) Programme feasability as indicated by the client; 

(ii) Phasing of particular parts of the tender; 

(iii) Key resource dates; 

(iv) Cash flow (very important)", 

"On projects greater than £2 million the planning and estimating 

was carried out by different personnel", 
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"The integration of estimating and planning a tender is 

vital so that planners truly appreciate the cost of the resource$ 

they apply to the construction methods. Perpetuation of the planners 

plan and the estimators estimate attitude must be limited if better 

quality tenders are required". 

"This department has endeavoured to base all proJect planning 

on the information on which the estimate is based. Using manual procedures 

this has proved successful and with the implementation of computerised 

estimating it is in my view the next logical step to link in the planning 

process with a further program". 

"The speed and accuracy of information obtained by computerisation 

of the estimating and planning functions will show a considerable saving 

in the use of staff resources". 

"Should be a development of present estimating research and 

could have applications in budget estimating. 

"The programme should be a resultant of the estimate and 

will become a more meaningful document". 

"The following operations could be most usefully shared 

between the estimator and planner as they frequently involve duplicated 

effort in a manual system. 

1. Bulk Quantities - available to all members of the tern (including 
purchasing) with all the cubes, supers, runs and numbers reduced to 
a common agreed unit for each trade section. This will greatly 
assist the planner to assess the realistic work volume. 

2. Agreed outputs between the estimator and planner applied to the 
overall bulk quantities will greatly assist the final reconciliations 
of resources, 
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3. Integration of the estimating information to the planners programme 
(not necessarily in network format) will produce much more meaning
full resource histograms, and should also provide a high quality 
cash flow. The latter will only work if the resources are 
separately identified and this operation is generally considered too 
difficult at tender stage without a computer to handle the volume 
of figures. 

4. In the absence of a Bill of Quantities, a Contractor's Bill, 
prepared in elemental form to suit the programme and construction 
method will permit the progress of the work to reflect the 
certification payments. This is already a standard feature on most 
overseas projects administered by American Consultants. 

5. From 4 stems full cost control and forecasting systems which rely 
on the estimator's tender values for the comparisons which are 
required". 

"The information used/required by Estimators and Planners 

can vary quite considerably depending upon the type of construction 

involved. Generally estimators require more small detail information 

and are not normally concerned about numbers of operatives, whereas 

planners are inclined to operations and need to labour resource their 

charts". 

"In my opinion a programme completed before pricing begins 

would be most helpful to estimators and the subsequent discussions 

produce the best blend of each departments knowledge". 

Frequently the reconciliation is done on an aggregation of a 

particular resource against a particular cost item. 

eg man hours 
man hours 

3 machine hrs/m 

in placing all concrete 
on fix strip lean and oil 
all soffit formwork 
for bulk excavation 

It is only when such a reconciliation is done between the planners and the 

estimators work that a true resource cost against a particular item can be 

determined. 



Only when this is done does one have a valid basis to compare a sub

contract price for eg, ready-mixed concrete, site clearance or bulk 

excavation etc, One may need to be able to do this very early in the 

tendering process as a separate exercise. 
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COMPAN!ES CONTACTED 

l. Reed and Mallik Ltd. 

2. Goodhall Barnard Ltd. 

3. Sheldon Contracting Ltd. 

4. Shield Brothers Ltd. 

5. C.P. Roberts and eo. Ltd. 

6. Lehane, McKenzie and Shand. 

7. Tarmac International. 

B. w. Townson and Sons. 

9. Lilley Construction Ltd. 

10. French Kier Construction Ltd. 

11. Cementation International Ltd. 

12. Leeds City Countil 
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POSITION OF PERSON CONTACTED 

Chief Engineer and Deputy 

Managing Director 

Managing Director 

Agent 

Director 

Director 

Area Estimator 

Senior Planning Engineer 

Estimating Director 

Director 

Estimating Manager 

Tendering Administration 

Manager 

Assistant Director 

Technical Division 



APPENDIX Ill 

A CHECKLIST OF PRELIMINARY AND SITE 

ON-COST REQUIREMENTS 
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The estimator must make allowance for the following 

site on-costs: 

A Supervision - Technical 

B Supervision - Clerical 

C Sundries and attendance 

D Canteen 

E First Aid, Welfare, Industrial Relations 

F Offices and Administration Area 

G Site Transport 

H Resident Engineers Transport 

J Sundry Finance Charges 

~: 

K Plant, Tools, etc 

L Plant Haulage 

M Clearance Items 

N Fixed Contract Allowance 

P Cranage, Scaffolding 

R Quantity Surveying/and Design Fees 

S Temporary Works 

T Noise and Safety. 

This list is based upon the checklist used by Tarmac 

Construction Company Ltd. with amendments made as a 

result of discussions with the co-operating companies 

contacted. 
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A SUPI:llVlS!ON ( TI:CilNI CAL) 

Cost 
No WEEKS each 

£ per 
from To No week 

ProJeCt Manager 

Agent 

Sub Agent 

Senior Engineer 

Section Engineer 

Setting out Engineer 

Junior Engineer 
I 

Senior Measurement Eng1.neer 

Measurement Engineer 

Junior Measurement Engineer 

Quantity Surveyor 

Assistant Quantity Surveyor 

Production Controller 

Senior Laboratory Engineer 

Laboratory Engineer 

Laboratory Technicians 

-

Works Manager 

General Foreman 

Sectlon Foreman 

Foreman Carpenter 
-

Foreman Scaffolder 
-

Foreman Stcelf~xer 

Foreman Bricklayer 

Carried to 
Summary A 



B - SUPI:RVISION (CLI:RICAL) 

Office Manager 

Cashi e r 

Time he eper 

Wages Clerk 

Goods Received Clerk. 

Purcha sing Clerk 

Storcm an 

Mater! als Checker 

Plant Checker 

Cost C lerk 

Bonus Clerk 

Teleph one Opera tor 

Typist 

Calcul ator Operator 

First Ai d Orderly 

Safety Officer 

Indust rial Relations Off~cer 

No 
WELKS 

F1om To No 

Carried to Summary 

Cost 
each 
Per 
week 

B 

£ 

.J,.Oil 
I 

I 

I 

I 



't-0 '2 

cost 
!!£. ~ each £ --

C SUNIJH!ES 

watchman 

Security Patrol 

Lamp1.ng etc 

Chairman 

Office orderly 

Cleaner 

Yard Gang 

Carried to Summary C 

D CANTEEN 

Mobile Canteen 

Purchaose of Eqm.pment 

Hire of Equipment 

Runro..ng Costs 

Canteen Staff 
Carr1ed to Summary D 

E - FIRST AID/WELFARE/INDUSTRIAL RELATIONS 

Fixed Charges to Site 

Weekly Charges to Site 

carried to Summary E 



F .QffiCES & ADMINISTRATION AREA --------
Huttlng UNIT RE TOTAL R\TE £ 

Headq uarters 

Sect10 n Off1ces 

Stores 

Shop 

Cantee n - - - -- ~ 

Total E rect & D1smantle 

laborat ory Erect f:l D1smantlc 
P/WK 

Huttmg WKS 
P/WK 

Huttmg WKS 

RE No WKS RATE 

Portab le Off1ces 

Portab le Shelters 

latrme s 

To1let B lad. 

Huttmg Sub-Total I· 
COST CREDIT 

- RE TOTAL 
Eqwpment 

Off1ce Furn 1ture 

Off1ce Mac hmes 

laboratory 

Eqwpmcnt Sub-Total 

Sundnes RE No MTHS RATE 
' 

Surve ymg Equ1pment 

a) levels 

b) Theodol1tes 

c) Other --

StatiO nery & Postage 
. 

Rates 

-- ---- ------- __ 1 ---- --

Sundr1es Sub-Total L- earned forward 



£ --
S..c1lon F Co.!.!.!.!! Brought forward 

M RATE --Comeounds etc OTY l p 

Hardstand1ng T C 

Hardstand1ng RE 

Compound Fenc1ng 

011 Compound 

__] 
01l Trap 

loadmg Ramp_ 

Compounds Sub-Total 

Temporary Mains InstallatiOns -
Telephone - lnstallat,on 

Charges 

Electnc1ty - Connections, Cables etc --
Charges __ 

Water - Installation 

Charges 

Oracnage 

Temporary Mams Sub-Total c:=J 
--

-----

------·-

·---------
. ---- - ... ---

CARR lED TO SUMMARY F. i 



G gTE TRANSPORT 

labour Coaches. Vans etc 

Statf Land Rovers . 
StaH Pack·ups 

F1tters land Rovers or Vans 

F1tters Weldang Truck 

Bowsers, Water 

Bowsers, Fuel 

s.te lornes 

Stte Dumpers 

Fordson Tractor and Tnuler 

laboratory Van or tomes 

Staff Cars (not personal) 

Drivers 

tl RE S ITE TRANSPORT 

land Rovers 

Cars 

Dnvers 

:r. SUNDRY F INANCE CHARGES 

lnsura nces (Contract All R1sks) 

Other 

Bond 

Spec• 

lnsurances {Manne, T1dal. Flymg etc 1 

al Fmanco Charges 

No V.'HK.S RATE ( 

-

CARRIED TO SUMMARY 'G' £ 

No WEEKS RATE £ 

CARRIED TO SUMMARY 'H' £ 

£ 

--
--

I 
- -:-~ CARRIED TO SUMMARY 'J' ( 



--

No WEEKS RAT£ £ 

~PIA NT, TOOLS & EQUIPMENT ETC (not lncl olsewhero) 

Batchtng Plant 

Burntng Gear 

Crushtng &/or Screentng Plant 

Generating Plant 

Precasttng Yard 

Small M•xer & Wet Hoppers 

Conveyors 

Compressors 

Compressors Tractor 

Oerncks 

Barbendmg and Steel Stock Yard 

TraffiC ltghts 

TraHtc Control Stgns 

Otesel Tank 

' 
Petrol Tank --
TVO Tank 

-

Wetghbndoe 

Consumables (not 1ncl Plant consumables} 

Protecttve Clothmg 

~Tool Account 

CARRIED TO SUMMARY 'K' [ 



L- PLIJ\'T ID ULAGE 

I 
--

NO- \lAYS RATE £ 

-

pers ---- -------1--
Trxctors and Scrh 

-- --- ---- ----
OffJC,_ecesc__ __ _ -- ---- ----
Depot B.a.ulage 

r-----

-

CARRIED TO SUXJ{,\Ry L f. 
--

M- CLF__til hNCE ITD1S £ 

ne out lltllldlngs --
Clee.n _J!9•.n lltllldings - ---
Clear up Site --
Cle2-! nOff Roa-ds --

Rills 

CAP.RIED TO SUJ0:.1Jr! M £ L--== 
N- FlX>-:D PRICE COliTRACr }LLOWANCE f. 

--------------;-------
Labour ______________________________ 

1 
_____ ~ 

P~l~~~t _________________________________ 
1 
______ _ 

1-'..sterlals -----
Sub-Contract ------ --------------------------------- -------
Staff ------------------------------------------------------- ------1 

CAIUliED TO sm::-IAHY N £ 



------- ---- ---- -----
No WHKS RATE [ 

NAg!; -- 1-----

Tower Crane (lncl optJrator) 

Demck (lncl operator) 

Mob•le Crane (lncl operator) 

Erect/D1smant!e Tower Crane ----

Erect/Dismantle Dernck 

Gabbards 

Ken11Pdge 

. 

! 
Cranage Sub-Total I I 

P-SCAF FOLDING 

External 

I 

Inte-rnal 

Sofflts 

--
Tov.ers 

- I Ho1sts --
labour -----

ScaUoldmg Sub-To:at 

CARRIED TO SUMMARY P 



[UWk. 
aS rees 

PS Des•gn Fe 

OH.ce Co sts 

Tender Co sts 

S. TEMPORf\RY 

Summary Sh 

WORKS 

Pump1ng 

De·water 

Access R 

eet 

mg (well-po•nts} 

oad 

OffiCCS t•ps, etc )_ Land {for 

\o\'orkmg 

Ccntenng 

space for Excavat•ons 

fSIOOS 

Stream n IVCfSI011S 

ms Coffer Oa 

Bored P1l 

Cut-off P1 

es-Empty Onve 

le Heads 

f surplus from p1les O•spose o 

Temporary Works spcc•ahst S/C ___ 

Construct 10n Jomts m Concrete 

Water ba r (not b•lled) 

nq S1te hght1 

Weather p 

Heating o 

Temporary 

Over brea 

rotect10n 

f Aggregates_ 

Publtctty 

AdJert•s•n 

fencmg 

k 

g S1gns 

-

c 
--

-

CARRIED 10 SUMMARY R' £ 

No UNIT RATE c 

- --

--

--

I 

! =l 
TOTAL 

DeDUCT ITEMS INCLUDED IN BILLS 

CARRIED TO SUMMARY T [ 



--------------------------------------------------------------------------------------------------..0-

T· !;'_OISE REGULATIONS 
No Umt Rate ( 

Nmse Barners 

Hush P1hng 

Compressor/Plant Encasement 

Restncted Hours- Stand1ng Costs 

No1se Regulations Sub· Total 

T SAFElY 

Roof Edge RaLIS 

Sta1rcase Handra1ls 

Ho1st ProtectLon 

Safety Nets 

Temporary Covers 

Safety L•ghtmg 

Safety Boat (A1ver Works} 

l•febelts 

. 

Safety Sub-Total 

Camed to Summary 'U' 
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APPENDIX IV 

METHODS OF TASK ANALYSIS 
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This appendix describes the methods of Task Analysis 

which were considered for the analysis of the tasks of the estimator. 

(i) Activity Analysis: 

(ii) Simulation: 

(iii) Literature Search; 

(iv) Hierarchical Task Analysis; 

(v) Critical Incident Technique; 

(vi) Job Ranking; 

(vii) Diaries: 

(viii) Functional Job Analysis; 

(ix) Skills Analysis; 

(x) Open Systems Approach; 

(xi) Signal Flow Graphs Analysis. 

No method was found satisfactory for the purpose of analysing the 

tasks of the civil engtneering estimator for the production of a 

specification for a computer aided estimating system. 

(i) ACTIVITY ANALYSIS 

Time spent doing work can be considered as being made up of 

a number of individual moments during each of which a particular state of 

(129) 
act1vity prevails By analysing the various activities it is 

possible to build up a complete picture of the tasks of the individual. 

A full "time study" can be used to determine the activities 

being carried out by the worker and their duration. Time study involves 

the direct observation of work while it is being performed. 
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Direct time study is only of use for repetitive work, ie any job which 

is subsequently going to be repeated under the circumstances which 

applied and by the method used while the study was being taken, Time 

study is the original technique of work measurement and is well documented 

in W9) and U:lo), The results may be shown graphically as in figures 73 

and 74, page 414. 

Activity sampling is the name given to a technique requiring 

only a fraction of the time and effort involved in a full-time study, 

A number of individual moments are selected at random intervals from 

a representative period for the job, From direct observation a record 

is made of the particular activity in progress at each of these moments, 

The results for the sample can be used to estimate within definable 

limits the proportion of job time being occupied by each type of activity 

that has been recorded, 

Descriptions and examples of activity sampling may be found 

in Harris and McCaffer ( 55) and Carney (l3l) The results are often 

shown in a graphical fashion as in figure 75 page 415. 

Activity Analysis is best suited to manual tasks, Time study 

techniques are inappropriate for studying the task of the estimator, 

While the pricing of estimates may be a repetitive Job, the 

circumstances and approach to the problem are always different, To 

obtain accurate results for the pricing of a contract would be time 

consuming and costly because the observer would need to study the estimator 

over the whole of the tender period to obtain information from the full 

cycle of work within the estimating and tendering process. Any results 

obtained would be difficult to apply to the preparation of other estimates. 
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Activity sampling, while being a cheaper, quick analysis of 

the work of the estimator, only identifies the activities involved in 

the estimators tasks and the percentage of his total time spent on each 

activity, 

Estimating has no fixed cycle of activit1es and the skill 

is essentially a mental one, Neither time study or activity sampling can 

produce an analysis of the estimators tasks at a level that is sufficient 

for the production of a specification for a computer aided estimating 

system .. 

ACTIVITY SAMPLING STUDY 

$TUOT No _ _ 5_B-i_1 SHEET_ ±.____ 
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Figure 75 - ACTIVITY SAMPLING OBSERVATION SHEET - CURRIE (f2~) 
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(ii) SIMULATION 

Simulation in the context of the task analysis of the estimator 

means constructing a model situation of the estimator in his normal 

job to analyse what the estimator is required to do in the performance 

of his tasks, This procedure would enable information for analysis to 

be generated and theories on the approaches made to solving problems to 

be postulated and validated, 

Simulation techniques are generally used in the development 

of new systems where tasks do not exist or where task situations may 

be dangerous, (For example, the study of air traffic controllers 

undertaken byLeplat and Bisseret (~)), 

It would have been extremely difficult to simulate an 

estimator working in his office environment, However, paper and pencil 

exercises could have been constructed to obtain information as to how 

estimates are prepared, In the circumstances of the research programme 

it was not plausible to study estimators performance because of the 

time and cost involved in putting estimators through a range of exercises 

representing a full tender preparation, Moreover, the simulation 

exercises may only have shown one aspect of the estimators task and not 

highlighted the communication links with other parties and the information 

exchange that is a fundamental area of the JOb, 

(iii) LITERATURE SEARCH 

With well documented jobs it is possible to perform a 

detailed task analysis from a review of existing literature relating to 

the tasks involved, For common tasks within the industrial environment 

previous research often provides a comprehensive breakdown of what is 

involved, Information available relates to predominantly manual rather 

than managerial tasks, 
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Research into the literature available relating to the 

tasks of the civil engineering estimator showed little directly related 

information, By extending the literature search to include estimating 

for building and other allied industries more data became available, 

The "Procedure of Estimating and Tendering" ( l7), details the 

process for the building industry, This includes standard forms and 

checklists, No such equivalent exists for civil engineering work, 

Books such as that produced by Pulver (:133) Atton 034) , , 

Barton (D5), and Whitehead ( 136? give examples of how to price different 

classes and trades of work within their respective commercial environments. 

Included within the text are examples of typical calculations and tables 

of allowances and factors to be applied to individual contract situations. 

Texts such as these concentrate upon the calculations involved in the 

estimating and tendering process with examples of how to approache the 

pricing of different types of work, This approach is followed by the 

series of papers published by the Chartered Institute of Building in 

their "Estimating Information Service". Information supplied is 

extended to include reference to effect of changes in contract law upon 

estimating and also modern technology, 

Other publications for estimating purposes are solely price 

books (l37) (1!38) No details are given of resource requirements and 

build ups but for each trade classification of construction work typical 

labour, plant and material rates are given, These cost rates are based 

upon standard costs and the estimator is required to make adjustments for 

inflation and the particular site location. 

A review of published papers and journals shows very little 

research directly related to the tasks of the construction estimator, 
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The only academic study traced was that carried out by Taylor et al (139), 

which concentrated upon the behaviour of estimators in the civil engineering 

industry. Articles on the da11y routine and tasks of the estimator such 

as (1.40), and (J.41) describe the variation in daily routine within the 

JOb function but failed to analyse the relationship between respective 

tasks, or analyse how the tasks may be assisted by new technology. 

While existing literature may give outlines as to the daily 

routines of the construction estimator and the methods of approach to 

the pricing of different types of construction work little detailed 

information is available as to the tasks of the estimator. No information 

was available to enable detailed specification of a computer aided 

estimating system to be produced. 

(iv) HIERARCHICAL TASK ANALYSIS 

Hierarchical Task Analysis is the name given to an analysis 

technique developed at the University of Hull. The method is outlined 

by Annett and Duncan ( 7~ and discussed in detail by Stamme:r:s and 

Patrick ( 70) and Hartley (].42). Tasks are broken down into operations 

which are the units of analysis. No level of analysis is assumed, it 

being possible to subdivide operations to any level required. 

Consideration of each operation is carried out isolating input, actions 

and feedback. This involves not only a description of the operation but 

an assessment of the psychological demands. Analysis of the task in 

terms of operations proceeds hierarchically from the first operation. 

As each operation is isolated, two questions are asked of it: 

(i) what is the probability without training of inadequate 
performance? 

(ii) what would be the costs to the system of inadequate 
performance? 
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To each estimate of probability of failure a numerical figure is 

given (P), An assessment of cost value (C) is also made, Further 

analysis of the operation is made by considering P x C, If this 

exceeds a predetermined value then further examination of the operation 

continues, When an operation is broken down into sub-operations the 

ordering of the subordinates, their sequence and selection for 

examination must be stated, An example of this approach is given in 

figure 76 page 420, 

Hierarchical Task Analysis was designed principally for the 

analysis of tasks for the purpose of designing training programmes, 

The formalized structured approach centres upon input received by the 

operator, the reaction and subsequent feedback, The results of the 

analysis are recorded in a tabular form stating: 

a list of operations linked to a flow diagram; 

training comments with rules for sequencing suboperations; 

training solutions; 

difficulties that exist in the operation, 

An example is given from Davies (1
4

3) in figure 77 page 420, 

Hierarchical Task Analysis is not directly applicable to the 

design of a man-machine specification, The decision making rule for 

the further analysis of each operation is irrelevant to the task analysis 

of the estimator, The technique is suited mainly to manual tasks 

where alternative actions are clearly defined, With respect to managerial 

functions such as estimating, the alternatives are seldom the same nor 

the decision criteria applicable from one situation to another. 
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F1gure 76 - HIERARCHICAL TASK ANALYSIS, SPLITTING AN 
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AND PATRICK (70) 
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(v) CRITICAL INCIDENT TECHNIQUE 

The Critical Incident Technique analyses JObs with respect to 

those tasks considered "critical" and those considered "non-critical", 

The technique was first developed from studies of air crews by 

Flanagan(
144

). It has also been applied to Naval Officers(145) and 

0.46) (147) other professional persons 

The observer judges a task to determine the degree to which it 

is effective or ineffective in securing the overall completion of the 

JOb. A critical task is one that makes the difference between success 

and failure in carrying out important aspects of the JOb. Non critical 

tasks are these which have little relation to success in securing the 

overall completion of the JOb. The observer must ensure that the 

sample of incidents recorded are representative. This requires: 

getting reports from a variety of different situations; 

collecting incidents until no new types of behaviour are 

reported in significant numbers; 

selecting only incidents from the recent past so as to 

avoid dramatic or outstanding experiences. 

The critical incident technique was initially developed for 

training purposes and is best suited for this purpose. The collection 

of data necessary to identify all critical incidents is time consuming 

to obtain. While suitable for the analysis of some professional JObs 

it is not suited to those such as estimating which require the assembly 

and manipulation of data. In jobs such as these it is often difficult 

to assess which parts of the constituent tasks are critical and which 

are not. This is because there are often alternative ways of presenting 

information and collating data. 



(vi) JOB RANKING 

Job ranking is a non analytical procedure where complete JObs 

are compared one with another and arranged and ranked in order of 

their importance, difficulty or value to the company ( 148 ~ The method 

is used principally for the determination of wage and salary scales, 

Some researchers (l49>regard the method as preferable to other 
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quantitative and time span methods. A typical ranking process is that 

(150) (151) 
described by Belcher and detailed by Paterson • 

(i) Job descriptions are prepared and set out on cards to be 

used in the ranking process. 

(ii) Factors are selected as a basis of ranking, 

(iii) One common factor is selected for all JObs in order that 

direct comparisons in terms of this factor may be made. 

(iv) The JObs are then marked. First this is undertaken by people 

in each department and then by an evaluation committee of 

departmental heads, (This may be performed on the basis of 

card sorting or paired comparison), 

The disadvantages of the method are: 

it lends itself to too much disagreement; 

it is difficult to counteract bias among the rankers who 

cannot know much about all the departments within the 

company; 

grades within the ranking do not constitute equal units; 

the system is highly subJective with no checking system; 

the JObs may be ranked on the basis of incomplete information 

and without the benefit of well designed standards; 

it superficially ranks the job holder rather than the job; 

the rank position of different JObs is likely to be 

influenced by prevailing wage rates. 
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With regard to the preparation of system specification for estimation 

the system is too global in approach and of no practical use unless the 

job under consideration can be closely identified in a range of jobs that 

have comprehensive existing specifications provided, The unique nature 

of the estimator's job within the contractor's organization does not 

make this method feasible from the research undertaken, 
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(vii) DIARIES 

An alternative method to observation of individuals performing 

their tasks is to provide diaries in which the subjects are asked to 

keep a record of their actions, The main advantage of this method is 

that it is slmple and cheap to undertake, It is easier to record 

activities for a longer period than by using observation and more 

subjects may be studied in a specified time period, The classification 

of the tasks performed is made by the person who know what they are 

doing, 

Stewart (l~. used the method of self-recording diaries to 

discover the similarities and differences in the way in which managers 

spent their time, A diary was designed to record: 

WHERE the manager was working; 

WITH WHOM he was working; 

HOW HIS TIME WAS SPENT, 

Examples of the diary sheet with annotations are given in figures 78 

and 79 pages 425 and 426, 

Cri tics of the technique U53), UM), claim that diary 

recording may be inaccurate and does not provide substantial insight 

into the actual content of the activi.ties being undertaken, Other 

disadvantages of the method are: 

the scope of what may be studied is limited because the 

subJect cannot devote much time to filling in the diary; 

the content is limited because it is difficult to get 

different subjects to record similar items of work in the 

same way; 
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0 I + I l!'.TERNAL + I 0 I j Ov.n OffJCe Bo"''l 
1 

CommJt!tt! • _ Fmllnce 

,-J Othe;:~~~ -:- j -Do~s's boss - I' D 1 .. cus"IOO • 1 1 Grntral 
I '-------I-- '"-:-:-:-:c-- _ ~~~~tment • 

,-~ b--~ L... 1 Srlechon 2 I MukrhnJt 
Other un1ts • S~:"crttJH)' i 1 
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~------'Is--~---- 5-~-;\:;:\_:_n:ct_:_m.:cg:._&~- c-- -Re•eArch and 

-
_I Other mtemAl '/ 

Co readmg' 1 De\tlopment 
6 ; Other UnJ~.. ~-~ Other V. ark. r ~------

-~~-----7-,-r::...ll~Rl'AL ~ I ~-----
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Other umt!l I ! I 
External '4 i4 ~ 

I 

Figure 78 - EXAMPLE OF DIARY SHEET - STEWART (152) 



The Diary used in the Research 

FOR EPISOD[S LASTING 5 MINUTES OR MORI: 

Plcac;.e c;.tart a frec;h sheet v. hcnevcr there is a change under :my one of 
the het~dmgs 'D1d you do th1s ','\\'here?',' \\'ho? ','How''.' \\'hat?'. 
Th1s means that, nccpt for ''Vho '',there should ne\ er be more th;m 
one lick under one of the~ hc~dmgs. 

• 'Inc1d~nt' ~~ \\h;~t )'OU ha\e tAken 11 fr~~h r;heet to record, th:~t '" R. ch:~.ngc m 
One of the hr-11d1n~01. 

a 'Other unJt!' mcano; other f'~t;~hl,shments, dJ\J~Jons, or fiubsJdJary com
panJe!l belonJ.";mg to the .,.ame parent company 

b. 'Colleagues' are those reportmg to the 1\::tme I me boo;o; as you 
c 'fellov. SpeCJalJo;ts' ~tre tho"e dozng R SJmilRr JOb to you, m Another dcpllrt

ment, or che\\here m the p11rent company They may or ma) not be at the 
flame level as you 

d 'Comm1ttr:e' n any pre-arranged group meeting It may or rna) not have 
an ag:cnda 

e. 'DJ ... cuss1on '1s talkmg, wh1ch j, not classified under one oft he other headmgll. 
f. 'SocJal' is when v.ork IS combmcd ~1th a eoc1alecti"Jty, 
g ''\'ntmg & Co readmg' m eludes dralmg '\\.Jth correspondence Company 

rcadmg n of malcnal produced by the compRny. 

h 'Othcr v. ork' m ram JU~t thmlong But plca~e rend more detAiled no teA 

1 'Jno;pnt1on' IS a peaon:~l tour of v.ork place. 
j. 'TravellmJ;:' IS v.hen you 11re tra\ellmg for )our \\Ork and not dom~ any 

other v.ork lz.;.ted undcr 'Hov. ?\ 
k 'CentrAl managcmcnt' IS v.hen you are dcalmg v.1th tv.o or more m1nap-e

ment funct10ns, c;uch a.;. o;,ale.;, S!nd product10n, at the f:ame t1me, or m the 
~ame rneetm~ But 1f there IS a clear dl"l'llon bctv.ern the dl"C'U"'~Ions on 
h\o functiOns, plra.;.e rt'cord on ... eparate sheets 

For more detatled mformtl.tlon about hcadmgs, pleac:e see c:eparate 
instructions 

FOR C01>oTACTS OF UNDER 5 MINUTES 

Plea.,c: enter in FJc:eting Contacts section below 
There may be: a number of such fleeting contact-; dunng the mam 

mc1dcnt that you h=tvc recorded ~hove, or before you start a frc<:~h o;heet. 
So you can have a number of t1cks in th1s section. 

\Vhen recordmg a fleeting contact no entries should be made in the 
main section of the d1ary, but a tH:k should be put in the adjoming 
column 1f th1s mterruptc: "hat you v.ere doing. 

Figure 79 - NOTES FOR DIARY SHEET - STEWART (152) 
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the level of detail cannot be easily changed to allow a 

study in greater depth of various aspects, 

The method of self recording diaries was unsuitable for 

analysing the task of the civil engineering estimator because the level 

of detail of the results obtained would have only given an insight to the 

estimator's task and not provided sufficient information on which to 

base the specification for a computer aided estimating system, The method 

would have interfered with the estimator's task performance over the 

whole of the period of tender preparation, Because of the estimator's 

lack of conneptual understanding of computers and their capabilities 

in estimating and tendering process it would have been difficult to 

identify where the computer could contribute to the estimator's task, 

(viii) FUNCTIONAL JOB ANALYSIS 

Functional Job Analysis is an extension of Hierarchical Task 

~5~ Analysis developed by F1ne and Wiley to enable all tasks and JObs 

to be compared on a common basis, A task statement is prepared 

describing each task the worker is expected to perform within the 

context of their job, Within this task statement, particular emphasis 

is put on the relationships between Data, People and Things. The 

following questions are asked: 

Who? (always the worker) 

Performs what action? 

To accomplish what immediate result? 

With what tools, equipment and work aids? 

Upon what instructions? 
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Analysis of the task statement allows the task to be classified within 

a behaviour pattern defined in Worker Function Scales (see figure 80 

page 415 ) which provide a standardized language to describe workers 

actions, The three hierarchies Data, People and Things provide two 

ways of systematically comparing and measuring the task requirements 

of any given task in any job, These two measures are 'level' and 

'orientation', Level is the relative complexity of one task compared 

to another, Orientation is the relative involvement of the Worker with 

Data, People and Things as he performs a g>ven task, 

Level and orientation measures can be applied to all tasks and 

integrated to cover all JObs, Hence all JObs and tasks may be 

compared whatever their content, 

Functional Job Analysis provides a good basis for: 

the assessment of the level of task complexity; 

comparing task performance requirements; 

determining instructions to be given to workers; 

assessing if a worker's performance is satisfactory; 

determining qualifications required to perform the task; 

to establish training requirements for the task, 

The method provides a structure for studying the tasks of 

the construction estimator, However, the descriptions of the functions 

do not give an analysis at the detail necessary for a system specification, 

The orientation of the analysis showing the worker involvement with Data, 

People and Things while providing an indication of communication patterns 

does not highlight the actual information obtained and the manner in which 

the data transfer takes place, 



Summary Chart of Worker runclton Scales 
_______ 041A PIOPl( 

4 
5r"''""''-'"" 

I 
I 

c ...... dno!l .. ;, 

1~~ .. ..-atl .. " 
I 

.l--olr•'"" 

f 
~"''"'""' I 

I 
N.-go:lollng 

I . 
s"~""''.""'"S 

I 
(n.,ovlll"ll• 

'"•'•vr'•"g, ToK>I 1., 11 
\ I I 

C<><:>cMng, )~"""'" ""• 
D·~"'''"ll 
\ i I 

r .. J.c""lil'""'"'"""'(lu-
\!/ 

lo~l"ll ''""'"''''""'-H..lp1 .. 11 , 
!> .... : .. " 

THINGS 

t . 
l'•ulolOI'I w.,...,lrog, 

s .. u~np Up 

I 
Mo"lpvlglong, 

~·all,.g-(o .. holll"SS, 
o ....... ;-(o .. holl ... " 

I 
I 
I 
I 
' Honcfll,.g, 

r .... &,""lil-OHb .. o••";. 

\[7 

429 

,._:,.,.,,. Tach 'lnrcr"l"'r functlol'l rru!!nr clo,..n umallr or ltl'lnl17 lnvohn •11 tho~ thal follow 1t 
The f.,nrtl "' ,,...,~•••rd br a <Omma arr ICI"''J'11.1t funcllon1 vn lho: umr ,,..,.,, •~f'&TII.,Ir drf>nf'd Tbcr 
••r nn ,~, ..... .., .. lnTI tw-c"n'r ~~:mrohoral rvldrnrr dots not ma\:r a tlirrlrthu; .. J dislmrllon drar 

11>,. t>,rh n•u·d functon•n 7olo'l6 lnstr .. rtlo•u Ht1Ptttl 0Pr•aJ"'' Contoo1111'16 Drhii'II-COI'IlrDITII'II V'ld 
r .. ,.,,,. f•fllr-o .... ~ ••f .,,...\f fu,ttlc>nl 

,,,,,.,. f r Orr """• Cmor•t>flol'll Dr/vli'II-Col'llrolllnr Trrd'"' 0/Jbovl"l •nd Trnt!1111 arr lr>rcliJ 
'~"'' l"•"'hlo•• ..,,,,Inn •nd rimlr<nrnt or Fu(IJlofl U'orJ.,,, Ma"'~'"'"''"' and HandJ,nr, rrsr>rCIIvrh', 
Jlnl'l "~n..- .,.. In 1rntr<l undt"l lhfm 

Complete Version of Da!a Function Scale 

Thr nrabic numbers ::~ssigned io ddlnitions rcprf'\cni the succ<'"sivc 
lMT!t of this ordinal 'cale The A and B definitions are vana!oons on 
lht- o.nmc level There is no ordmal dJ!Tcrence behveen A and B dcfini
!loru on a given leveL 

1.-rw/ 

2 

lA 

JB 

4 

58 

6 

Dcfimtwn 

Comparlng-Sd~cls, 'orts, or arranges data, people, or Hllng~. judrmg v. hdh('r 
tl'l(u u:ad1ly ob,.ervable functional, "trudur.a1, or compoqflonal chanc1e11'11~ 
•re 'i.lmilaJ to or different fJOm pre\cnbed standa.Jds. 
Cop; 1ng-Transcribe'>, en! ers, and/or po'ts data, follou m~ a schc:rna or plan to 
•'~mble or make th~nr:s .and mmga v:~nrty of work aids 
Computmg-Performs anthmc:tlc opt"r.ations and makrs rtports and/or c.arru:~ out 
• prt\ClilJed ad ion in rr:lahon to them 
Compilmg-Cathers, collates, or cta~sllie" informahon about data, peoplt. or 
thin,:'>, follou•ng a "dltma or "Y"Iem but u"tn~ d1q:n:t10n in apphcallon. 
AnDiyzinJ:-Ex.amines and C'\-ahutrs data {about thmp, data, or ptoplt} u1th 
rdtJtnce to 1 hr cr1lena, :s1andard", and/or rcquuc:ments of a parlirular di"nplmr-. 
art, technique, or oaft to drlcTmme interac110n rffr-cls (con\fqurnrr~) -nd In 
CCln~ldt=T .altrrnabvc-s 
lnnOIJCfmg-Modlfies, alters, and/or adapts tx1d10g dr~IJ:O'i., ptON'dUJtS or 
mdhods to mcrt untque "rre~ric:allon", unuqul conditiOnS, or SJ"C'CifiC' '>hndard'i. 
of c-fft(!JYtn~"" \.\llh1n the cwnall fHim('\.\C'IJk of openltng lhe0nt\, pnne~plrt. 
and/or oJs:an17.atlona1 contexts 
Coordmatmt-De-Cid('S lime, plarc, and vqu~:nct: of Opt"13li0ns of a prou ...... SY"" 
lrm, or orpmz..ahon, and/or lht nrrd for reVl'\IOn of goals, po11c1e~ (hound:uy 
cond1110ns), or p;ocrdure"' on the ba'1' of a:naly~;~s of data and of ptlf(lJmanrt 
revitw of pertment obJrctrves and rrqunemc:nts Includes over~ttlnj! andfor 
r xtcuting deci,.ions and/or H'f'OI bnl! on e-ve nU 
S;nthPunnt-Tal..cs off in nrw.• dveclmns on the ba,is of r<r~onal inlu1t1nn~. 
ft('Ln~, and uir:n (\.\ Jlh or \.\llhout rrprd for trad11ion, nptncnrt, and fXItlm¥. 
paramtle-rs) to conawc new. opprnachrs lo or statemrnts of rro\lkm' and lht 
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Figure 80 - WORKER FUNCTION SCALES - FINE AND WILEY (155) 
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(ix) SKILLS ANALYSIS 

Skills analysis was developed for the analysis of industrial 

manual tasks, Starting from a detailed breakdown of the task 

provided standard work study techniques each movement made by an 

experienced worker is identified and analysed in detail, These 

movement are studied with respect to the type of movement, over what 

distance and identifying which senses are involved in initiating, 

controlling and terminating the movements, 

An example of such an analysis taken from Seymour ( 156) 

is shown in Table 16 pages 431 and 432. 

Human performance is not simply a matter of a series of 

movements accomplished in a mechanical fashion but depends on a 

constant information exchange between brain and limbs to initiate, 

(157) control and terminate movements , The skilled performance of 

any task thus requires a complex pattern of muscular contractions 

in response to an equally complicated pattern of sensory stimuli, 

Skills analysis charts the sensory processes which are 

involved in the performance of the task, 

The level of detail entered upon to complete a skills 

analysis for any task is obviously too detailed for the production 

of a system specification, The method is primarily for the 

producing training programmes for the manual worker and not the 

analysis of a professional person in an office environment, 

--------------------------------------------------------------------------------------~ 
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(x) OPEN SYSTEMS APPROACH 

Eason and Harker ( 158) have developed a method of task 

analysis based upon an "Open Systems" approach, The task is 

represented in the form illustrated in figure 81 below. 

i 
C<>usal 

MAN 

Figure 81 - EASON AND HARKER OPEN SYSTEMS APPROACH TO TASK ANALYSIS 

The task is defined as the requirement to process a set 

of inputs and transform them into an output state which conforms 

to the criteria of a defined goal, 
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The transformation is brought about by the effect of casual agents; 

man and the machines he uses to assist him, System boundaries determine 

the limits within which the analysis will operate and define the level 

at which task inter-relationships are explored, (These are usually 

synonymous with the parameters within the job description), Tasks may 

be simple or complex, An example of a simple task is switching on a 

machine, A complex task may require a large organization, for example 

the production of a motor vehicle, 

0 ( 159) The Open Systems model conforms with that used by M~ller 

as a basis for task description, and concentrates not only on those 

aspects the task performer perceives to be his task but also the task 

parameters which lie outside his control, It has been designed as a 

multi-purpose tool for task analysis capable of being used for the 

analysis of all types of tasks. The method produces results that may 

be analysed for a number of different purposes, 

A basic model for the task of the estimator is given in 

figure 82 page 435, 

The Open System approach was not developed for use in the 

research because the generalized approach, although satisfactory for 

studying the parameters affecting the estimator in his task was not 

suited to the breakdown of the operations within the task to identify 

the aspects of the three areas where the computer may contribute to the 

estimator's task. While accommodating different levels of task analysis 

the lack of inherent structure prevents the method being readily useable 

to produce a detailed analysis showing the interelation of the operations 

that make up the tasks, 
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(xi) SIGNAL FLOW GRAPH ANALYSIS 

Signal Flow Graph Analysis has been developed by Beishon (l60) 

from a method developed by electrical engineers for the analysis of 

electrical networks. 

The method consists of drawing a diagram consisting of circles 

representing system variables which are called nodes. Nodes are 

connected together by lines or branches which represent the dependancy 

of the two variables. Quantitative values of the variables may be 

written in as node values and the quantitative relation between the 

variables expressed as a transmittance. 

A simple example is shown in figure 83 page 437 which 

shows a signal flow graph for a system for controlling room temperature 

by either a thermostat or human regulation. 

This may be contrasted with the normal block diagram approach 

to the problem shown in figure 84 page 437. 

The advantages of the signal flow graph approach is that the 

process must be clearly understood and all variables to the system 

taken into consideration. The relationship between man and machine is 

clearly identified. 

This form of task analysis is well suited to the analysis of 

control skills where there is a lack of suitable techniques for either 

analysis or description. Control skills are difficult to describe 

and analyse because: 

(i) they are mental skills which involve cognitive processes 

about which little is known. 
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(ii) they involve men in complex feedback systems where the 

dynamic properties of the system are particularly important. 

Analysis of feedback control systems is complicated even 

for conventional servo-systems but for systems that involve men, 

non-linear and human characteristics analysis is particularly difficult. 

The combination of an activity graph and a signal flow graph enables 

the investigator to draw up a list of control loops or strategies which 

indicate task description at the next level. 

Examples are given in figures 85 and 86 pages 439 

and 440 of the analysis of a control system for the manufacture of 

paper. 

The estimating and tendering process is not a control process 

and therefore the signal flow graph analysis method is not suited to 

the analysis of the estimator's tasks. Whereas it is possible to 

identify the flow of the estimating process the tasks of the estimator 

are not those of regulation but the assembly of data and the performance 

of specific calculations. The method could be used to study certain 

aspects of the estimator's tasks (eg the obtaining of materials and 

sub-contractor quotations) but otherwise the parameters of the estimator's 

task are unsuitable for monitoring by this method. 
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APPENDIX V 

EXAMPLES OF DIALOGUES STYLE 
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This appendix contains outline details of the main types of 

dialogue style. (Note: within the examples given, all input by the 

user is underlined), 

(i) NATURAL LANGUAGE BASED DIALOGUE 

The ability to communicate with computers in a natural 

language is obviously an attractive concept. An example is given 

in figure 87 below of the system "ROOOT" produced by Harris (I6J.). 

1. LOS ANGELES AREA MANAGERS 

!INPUT! or 2. WHAT AREA MANAGERS LIVE IN LOS ANGELES 

or 3. WHICH ARE THE AREA MANAGERS WHO Ll VE IN LOS ANGELES. 

R, BECKMANN 

H. LLOYD 

A. COLEMANN 

Figure 87 AN EXAMPLE OF A NATURAL LANGUAGE 
BASED DIALOGUE 

Any of the types of input shown are acceptable to the system 

and are interpreted as the meaning: Print the name of any employee with 

t 
a job = area manager and city =Los/ Angeles. Consequently the outpu~ 

consists of a list of names. 

A i 
(162) 

dd s considers that 'in due course' a universal natural 

language processing system could be developed, Longuet-Higgins and 

(163) 
Isard state that natural language may well mislead unexperienced 

users. 
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Hill (l20) indicates the difficulties and ambiguities of natural 

language, The problem at present in natural language systems is their 

implementation and they cannot be considered viable in a commercial 

system at present, 

(ii) CONSTRAINED LANGUAGE SYSTEMS 

Constrained language systems enable the user to give instructions 

to the computer via mlnus, prompting or form filling, Cuff (lG
4

) 
I 

concludes that constrained language systems have shown their worth in 

well understood but limited application, Their drawback is that the 

nature of the questions that can be answered is limited by the designers 

foresight, This emphasizes the need for user participation in the 

development of the system, Examples of different types of constrained 

language systems are given below, 

MENU SELECTION 

The user selects the car required from the menu of possible 

choices, 

WOODWARD GARAGES LIMITED 

MODEL ENGINE ~ COLOUR 
c.c. DOORS 

DISPLAY 1. SALOON 4, 1300 8, TWO DOOR 10, WHITE 

2. COUPE 5, 1600 9, FOUR DOOR 11, BEIGE 

3, ESTATE 6, 2000 12. BLUE 

7. 2800 13, RED 

SPECIFY ORDER DETAILS: 



The user inputs his selection and confirms the order, 

SPECIFY ORDER DETAILS: 3, 6, 9, 13, 

2000 C,C, Estate car with four-doors, colour red, 

Please confirm (YES/NO) YES 

DISPLAYED FORMAT STYLE OF DIALOGUE 

The user is asked to input information in a specified order, 

MOTOR VEHICLE ORDER 

DISPLAY ENTER MAKE/TYPE/ENGINE CAPACITY/NUMBER OF DOORS/ 

NAME/ ADDRESS/DEL! VERY DATE. 

ENTER: 

The user enters the information as follows: 

ENTER: FORD/ESTATE/2000/4/SMITH/38 STATION STREET, 

LEICESTER/16 MAY 82, 

All data entries must be in the correct order and of the correct type 

before the system will accept the input, 
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FORM FILLING DIALOGUE 

Where the software has been written to incorporate cursor 

control the user is guided over the display on the screen and may 

enter the required data at each point in the display, 

ORDER FOR MOTOR VEHICLE 

116/82 NAME 

TYPE: ESTATE 

J, SMITH ORDER NUMBER 

MAKE: !:2!!£ 

No, DOORS: _! ENGINE CAPACITY: 2000 

ADDRESS: 38 STATION STREET, LEICESTER 

DELIVERY DATE: 16 MAY 1982 
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The format 'map' is protected and cannot be inadvertantly altered by 

the user, At the end of data input a send facility transmits only the 

data that has been entered, 

Where data is input in fixed-length fields the cursor 

automatically moves to the next input field when the last character is 

entered, With variable field widths (eg customer name) the user has to 

press the tab key at the end of data entry to move the cursor to the 

next item., 

INSTRUCTION AND RESPONSE DIALOGUE 

W1thin instruction and response dialogue, the user is 

asked to enter information in a predetermined order as a response to 

a specific question, Each data entry is checked and validated before 

it is accepted by the system and the next inslruction displayed, 



ENTER ORDER NO, 

116/82 

NAME 

J, SMITH 

(OR END) 

MAKE OF CAR (FORD, AUSTIN, DATSUN) 

~ 

TYPE OF CAR (SALOON, COUPE, ESTATE) 

ESTATE 

NUMBER OF DOORS (2 or 4) 

4 

ENGINE CAPACITY (1300, 1600, 2000, 2800) 

2000 

ADDRESS 

38 STATION STREET, LEICESTER 

DELIVERY DATE (DD/MM/YR) 

16/05/82 

The dialogue usually displays in full the details entered and then 

gives the user the facility to conf1rm the input or amend any of the 

input data, 

(iii) LINEAR LANGUAGE STRUCTURES 

The well known general purpose programming languages such 
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as Fortran, Basic, Algol etc. are examples of linear language structures. 

This style of dialogue is rarely relevant for any other type of user other 

than programmers or personnel spec1fically trained in computer studies, 



Even in the product1on of systems for this type of user careful 

consideration should be given to its use, 

UPDATE PERSONAL FROM SOURCE 1; 
STRUCTURE SEGOL FROM SEGB; 
EQUATE: 
EMPNO TO MANNO: 
SALARY TO WAGE; 
END EQUATE; 
IF ACTION EQ 'D': 
LIST PERSONAL RECORD; 
REMOVE SEGOL; 
ELSE; 
DECREASE TAX RATE BY 5; 
INCREASE BENEFITS BY 100; 
IF ACTION EQ '1': 
INSERT SEGOL: 
IF ACTION EQ 'R': 
REPLACE SEGOL; 

Languages of this type are terse with no redundancy, They require 

training by the user to understand and use them in order to obta1n 

specif1c answers. 

(1v) DIAGRAMMATIC LANGUAGES 

(165) 
Diagrammatic techniques such as "Query by Example" are 
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used when an enquiry or search is made on a data base, The data set in-

volved is indicated by the user and the system responds by displaying the 

relevant data elements, Th1s style is consequently best suited for the 

output of data for managers, process controllers and some forms of public 

display, An example is given below in Figure 88 page 448, 

The user makes two distinct requests from the system relating to 

informat1on on personnel, The first is an enquiry query relating to personnel 

number 47863, The second relates to all sales personnel earning a salary 

between 18000 and 22000, 



EXAMPLE OF AN ENQUIRY QUERY 

DATABASE: PERSONNEL 

ELEMENTS; 

NUMBER 
47863 

NAME DEPARTMENT 

NUMBER NAME DEPARTMENT 
CHATTERIS CHRISTOPHER PROMOTIONS 

EXAMPLE OF A SEARCH UER Y 

DATABASE: PERSONNEL 

ELEMENTS: 

NUMBER NAME DEPARTMENT 

* * SALES 

NUMBER NAME DEPARTMENT 
47402 SUTHERLAND,MARK SALES 
47863 WILSON,FRED SALES 

NB UNDERLINED = INPUT 
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SALARY 

SALARY 
COMMISSIONS ONLY 

SALARY 
18000- 22000 

SALARY 
18450,00 
21500,00 

Figure 88 Query by Example Dialogues - after Zloof (165) 
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COMPANIES WHO HAVE REVIEWED THE INTEREST 

SYSTEM AND DISCUSSED ASPECTS OF 

COMPUTER AIDED ESTIMATING 
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LIST OF COMPANIES WHO HAVE REVIEWED AND COMMENTED 
ON THE INTEREST SYSTEM 

William Townson and Sons Ltd, 

Tarmac International Ltd, 

Tarmac Construction Ltd. 

Stemmos Ltd, 

Sheldon Contracting Ltd, 

Alex Shaw and eo, Ltd, 

J, Lawson and Co, Ltd, 

W, S, Try Ltd, 

Murray Roberts Engineering (Transvaal) PTY, 

Sir Robert McAlpine, 

!DC Construction, 

F, J. c. Lilley (Contractors) Ltd. 

Lehane Mackenzie and Shand Ltd, 

French Kier Ltd, 

Cementation International, 

General Site Services, 

Joynes Pike and Assoc, 

Shephards (York) Ltd. 

Weir Construction. 

G. L,James (Heathfield) Ltd. 

Leeds City Council. 

Carlton Brent Ltd, 

Taylor Woodrow Ltd. 

William Tomkinson and Sons Ltd. 

Norwest Holst Ltd. 

Cementation Piling Ltd, 
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LIST OF COMPANIES(contd,) 

Balfour Beatty Ltd, 

J,M. Jones Ltd. 

Reed and Mallik Ltd, 

Costain Civil Engineering Ltd. 

Monk Ltd, 

Gilbert Ash (Scotland) Ltd. 

A, McAlpine Ltd, 

Glenegan Ltd, 

w. Moss Ltd. 

C, P, Roberts Ltd. 

Kind and Co, Ltd. 

Willett Construction Ltd, 

Hawker Siddley Power Engineering Ltd, 

Cementation Piling Ltd, 

Redpath Dorman and Long, 
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THE TESTING OF THE INTEREST SYSTEM 

WITHIN THE CONTRACTORS ORGANIZATION 
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This Appendix contains the results of the testing 

of the INTEREST system within the estimating department of a 

contractor's organization, The results are divided into three 

sections: 

(i) An analysis of the priced Bill of Quantities; 

(ii) The comments from the informal interviews and 

the system diary; 

(iii) The structured interview and the replies of the user, 
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AN ANALYSIS OF THE PRICED BILL OF QUANTITIES 

The Bill of Quantities priced was that for the Bitterne 

By-Pass contract, A total of 150 bill items were included, These 

were priced in the following manner, 

METIIOD OF PRICING l 

WORK GROUP NIL 

OPERATIONAL RATES NIL 

UNKNOWN 60 

GASH RATE 37 

OTHERS 3 
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TABLE 17 TilE PRICING OF BILL ITEMS IN THE TEST BILL OF QUANTITIES 

Within the time available no work groups suitable for pricing 

the items contained in the Bill had been built up on the company library. 

Consequently this facility was not used to price any Bill items, 

A total of ten operational rate groups were built up to price 

the earthworks on the contract, The decision to sub-contract this 

work meant that this method of pricing was un-used and the gash rate 

facility was used to price the twenty-three relevant items, 

The high percentage of subcontract work meant that a total 

thirty-seven percent of the items were priced using the gash rate facility, 

The remaining items were priced using the 'Unknown' facility 

to build up a suitable group of resources, 
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One hundred and one different resources were used of which thirty-six 

per cent required quotations to be obtained, 

From the above results it is evident that close examination 

is required of the feasibility of pricing bill items from work groups 

stored on a company library, No use of this facility was made in this 

estimate and there appeared some reluctance on the part of the users 

to set up the data within the library, 

The decision to subcontract all the work that had been 

priced on an operational basis meant a full appreciation of the 

operational estimating facilities within the system was not possible, 

A SYNOPSIS OF 'TilE COMMENTS MADE DURING INFORMAL DISCUSSIONS 
OR ABSTRACTED FROM 'TilE SYSTEM DIARY 

These comments have been listed with reference to the 

Task Analysis carried in Chapter 4, They are grouped under the 

following headings: 

(i) The calculating, filing and reporting facilities designed 

to support the operations of the estimator; 

(ii) The constraints on the estimator; 

(iii) The communication pattern surrounding the estimator; 

(iv) User support requirements, 
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THE CALCULATING, FILING AND REPORTING FACILITIES DESIGNED TO SUPPORT 
THE OPERATIONS OF THE ESTIMATOR 

1, A data library based upon the CESMM presents problems 
when it is required to price non CESMM bill of quantities, 
A more practical alternative is a coding system set up by 
the individual company. 

2. Only a small amount of information may be stored in the 
Work Groups in the company library. This feature is more 
suited to the pricing of Bill items for building works, 

3, The Operational Estimating approach to estimating calculations 
was particularly important and the facility should be extended, 

4. The facilities available for pricing bill items were in the 
main satisfactory but some additions are necessary to handle 
prime cost and provisional sum items. 

5, The reporting facilities available with the system should 
be far more flexible with the estimator given greater 
choice of both the contents and their format, 

6, At present reports are totally orientated towards the 
printer, It should be possible to obtain reports on the 
v.n.u. 

7. The standard build up display for a bill item needs to be 
more comprehensive showing details of wastage, number of 
usages, labour and plant rates etc. 

8, The ability must be present to obtain both net and gross 
listings of priced bill items, 

9, A 'copy-on' facility is necessary so that the estimator 
may obtain a full record of the calculation he has performed, 

10. The facility to obtain a complete listing of the bill items is 
only rarely required, 

11. Extra mark up facilities should be provided to enable on-costs to 
be assessed and added to particular bill items. 

12. The data library could be used to store specific data on 
drainage and manhole quantities and requirements, 

13, The system enabled full 'camping' to be obtained at any 
stage of the estimate which was not possible manually. 

14. The system should have the facility to hold bill item 
descriptions that may be changed by the estimator as he 
considers necessary. 

15, It should be possible to automatically transfer build ups from 
the contract file to the company library. 



16. It should be possible for all data on the bill items to be 
entered onto the system at the start of the estimate. 
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17. Minor dialogue problems exist. These are mainly inconsistancies 
that need to be corrected. 



THE CONSTRAINTS ON THE ESTIMATOR 

1, The system performance time was far too slow to be 
acceptable in a normal working system, 

2. The system should be orientated around the build up of 
the bill item and not the method of pricing as this more 

•closely represents the way in which the estimator works 
manually. 

3, The requirement to keep resetting the bill section and 
page number caused numerous errors as this was an operation 
alien to the estimator's normal task, 

4, The interaction mode of menu selection combined with 
instruction and response is satisfactory although the 
facility should be present to remove the menu and command 
lists from the display when the user is familiar with 
them. 

5, Problems occurred where non standard units had been used 
by the quantity surveyor to prepare the bill of quantities. 
This invalidated the use of standard work groups used 
from the library. 

6. The INTEREST system bases resource requirements on usage 
rates, The estimator is more familiar with output or 
production rates when plant and labour resources are being 
used for some operations, (eg Earthworks). 
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THE COMMUNICATION PATTERN SURROUNDING THE ESTIMATOR 

1. The introduction of the system produced on 'expert' 
on computing within the company. This person became 
the established authority on the system and was 
approached to solve problems as and when they arose. 

2. No appreciable change was noted in the communication 
pattern within the estimating department. 

USER SUPPORT REQUIREMENTS 

1. A detailed training programme and full user support is 
required by the users of the system. Where an estimator 
is called upon to use the system after a period of time 
working totally manually, some form of retraining or 
revision is required. 

2. Although the system documentation is comprehensive with 
detailed examples it would be better if more user support 
was system based. 

3. The user manual although a comprehensive reference manual 
needs to be better structured to reflect the varying needs 
of different types of user at different stages of development. 

4. After spells of inactivity with the system some relearning 
was necessary before proper use of the system could be made 
again. 

5. Rather than make full reference to the manual the users 
preferred to examine different alternatives on the system 
to find a suitable solution to the immediate problem. 

6. User training should include both impleMented and operational 
training programmes. 
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THE STRUCTURED INTERVIEW 

The purpose of the interview was to examine any constraints 

the system put upon the performance of the operations within the 

estimator's task. It was important to find out whether the estimator 

always felt in control of the system and to discover areas of the 

dialogue that were unfamiliar or misleading to the user. The comments 

recorded in the informal interviews and diary reflected mainly the 

facilities offered by the system to support the operations carried out 

by the estimator. The structured interview concentrated on the overall 

acceptability of the system to the estimator. 

that: 

From the structured interview it was possible to ascertain 

the system closely reflected the estimator's method of 

working but required him to memorize more information 

than he would normally do with manual methods; 

errors and mistakes made while learning to use the 

system did not result in a maJor loss of data but in 

time consuming corrections; 

the user could obtain the same results as manually but 

slower. More information could be produced to improve 

the quality of the results; 

the system required the user to memorize information 

that would not normally be necessary; 

the user needed to re-learn the system to become familiar 

with the facilities each time it was required to use the 

system for a protracted period; 



while the estimator never felt completely lost within 

the system there were instances when he was uncertain 

what operation could be performed next and some 

guidance was required. 

1. Did the system reflect the way that you work as an estimator? 

No. 

2, Did the system enable you to obta1n the same results as you do 
manually? 

Yes, but slower. 
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3. Do you think the system could be changed to make qualitative and 
quantitative improvements in the results? 

Yes, more reports should be produced. These should include 
more detailed information (eg net value of bill items). 

4. Did the operation of the system distract you from your task as 
an estimator? 

Yes, initially. 

Would this be overcome after a period of time? 

Yes, as I became more familiar with the system and its 
facilities. 

s. What sort of errors did you find you were making in the operation 
of the system? 

Errors on the input of information. 
Forgetting to reset the bill page and section. 
Forgetting which resources were included in 'build-ups'. 

6. Any user of a computer system will make mistakes when operating it. 
Did you find this frustrating? 

Yes, very. 

Did this result in a loss of data? 

No, only data that had to be changed later. 

7. Did you find the system 'friendly' or was it awkward to use? 

'friendly'. 



8, Are the terms and language used acceptable? 

Yes. 

What parts of the dialogue would you change? 

Only the few dialogue anomalies, 

9, Everytime you started up the system did you require some review 
of procedures or information before pricing items? 

Yes, it was necessary to re-learn the facilities, The 
ability to examine the exact status of the estimate would 
have been useful, 

10. Did you always feel in control of the system? 

Yes. 

11. Did you always understand; 

What you had done? 

Yes. 

What you were doing now? 

Yes. 

What you were able to do next? 

Not when first using the system, 

Were the steps within the process self-explanatory? 

Yes. 

Were there any responses by the computer that were meaningless? 

No, 
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FOREWARD 

INTEREST c.E.3 is a computer program that"has been produced 

by the Computer Aided Estimating Research and Development Group at the 

Department of Civil Engineering, Loughborough University of Technology. 

The information contained in this manual and any information 

received as a consequence of using this program is provided on the 

understanding that, whilst every effort is made to ensure its 

accuracy, the Computer Aided Research and Development Group makes 

no warranty of any kind nor should be under any liab1lity in any way 

for any loss, damage or injury arising from such use. 
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ASSUMPTIONS 

The "INTEREST C,E," system and this manual have been 

designed and produced under the assumption that the user has no 

previous knowledge of computers or computing, The use of Jargon and 

specialist terms have been eliminated wherever possible, A section on 

terminology is included in the rear of the manual, 

The system and the contents of the manual do assume that the 

user has knowledge of detailed analytical cost estimating based upon 

Bills of Quantities and the tender procedure for the award of 

construction contracts for civil engineering work, 

Contained in the manual are examples of the dialogue 

between the user and the system to undertake various operations and 

obtain certain reports, It is important to note that all input by the 

user has been underlined, Everyth1ng else is information presented 

by the system, 



-------------------------------------------------------------------------------------------

1. 0 INTRODUCTION 

1.1 GENERAL 

The software package described in this manual has been 

produced as part of a research project in the Department of Civil 

Engineering at Loughborough University of Technology. 
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The system has been designed to reflect the manual 

estimating practices found within the United Kingdom Civil Engineering 

Industry. The objective in producing the system has been to provide 

civil engineering estimators with computer facilities that include 

presently available computer technology without requiring maJor and 

unacceptable changes in estimators' current practice. 

The system is called "INTEREST C.E." which stands for 

INTERACTIVE ESTIMATING for Civil Engineers, and is designed to aid the 

estimator produce a direct cost estimate based upon the Bill of 

Quantities contract document. Bills of Quantities prepared by all 

methods of measurement may be processed. Facilities are included for 

the addition of mark-up allowances in order to convert the estimate 

into a tender. 

1. 2 KEY FEATURES OF THE SYSTEM 

The key features of the system are: 

(i) It is a computer system that aids the estimator. The system 

does not replace or automate his task. 

(ii) The system is interactive,ie the estimator communicates 

directly with the computer by the input of data via a key

board and observing messages displayed on a Visual Display 

Unit (VDU). The calculations and progress of the system are 

therefore performed at the pace and sequence determined by the 

estimator. 
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(iii) The system is based upon a series of detailed prompts or 

instructions communicated to the estimator via the VDU, 

These prompts explain the various options that may be 

selected at each stage, This procedure reduces the likelihood 

of the user making errors in the running of the program, If 

incorrect information is entered (eg a number where a letter 

was expected) or an incorrect response is made to a prompt~ 

the system will not allow further progress to be made until 

the correct information has been entered, 

(iv) It is a very flexible system, The program is operated via a 

'menu' of commands which allow the user to select the operation 

that is required, These commands may be used in any order, 

recalled or the system halted and then restarted, 

(v) The system provides the facility to store performance and cost 

data on groups of resources commonly used for undertaking 

construction work, The estimator may use this data to price 

items found in the Bill of Quantities, If the data is un

suitable it may be modified to suit or replaced by data input 

by the user, 

(vi) The full range of requirements needed by the estimator to 

price bill items are included, These include: 

unit rate estimating; 

operational estimating; 

entry of spot rates; 

entry of item sums. 

(vii) The estimator may retrieve and re-work any bill item at any 

stage in the estimating process and tendering process, 



(viii) The total rate for a bill item may be divided into the 

following cost code categories: 

Labour; 

Plant; 

Direct Materials; 

Auxiliary Plant; 

Domestic Subcontractions; 

Additional (a spare cost code); 

Provisional Sums, Prime Cost Items. 

(ix) Following the tender adjudication sums of money may be added 

into the bill as individual itemsare apportioned throughout 
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the whole bill, a section of the bill, or a particular 

classification of work. It is also possible to add percentages 

to the cost code categories to cover mark-up requirements. 

(x) The mark-up allowances may be readily examined and easily 

changed to reflect different ideas. The system therefore may 

be used as a cost model for the proJect. 

(xi) Having determined the total tender sum it is possible to 

rate-load bill items, ie increase their rate while reducing 

all other item rates proportionately to keep the total tender 

sum the same. 

(xii) Calculations and reports of the Bill of Quantities may be 

produced at any stage during the estimating and tendering 

process. The reports reflect the direct cost and tender price 

of the bill items already considered. It is also possible to 

obtain reports of the quantities of each resource used in the 

project. 



(xiii) Accurate records are held on the contract file of the 

estimator's build-up of each bill item and the decisions 

taken at the adjudication meeting, These may be retrieved 

for reference at any stage, 
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(xiv) The estimator may proceed with his calculations before having 

obtained Materials and Sub-contractor quotations, These 

resources may be marked as "Awaiting Quotes", As and when 

prices become available they are entered into the system via 

a separate command, All occurrences of the resource in 

different bill items are then automatically updated, At any 

stage the user may obtain a list of resources for which 

quotations are still awaited, 

(xv) It is possible to price similar bill items scattered through

out the bill automatically after pricing one typical item, 

This facility is extremely useful for bills presented in an 

'elemental' format. 

1.3 IMPORTANT COMMANDS 

The system is command driven, The user selects the command 

required from a list (or 'menu') of commands depending on which task he 

wishes to perform with the system, It is important to note the 

following points. 

(i) It is unnecessary to enter the complete command, Entering 

the first two letters will enable the system to recognise the 

command required, 

(11) In certain instances the system will request a YES or NO 

command, In such cases it is necessary only to enter Y or N 

as the case may be, 



(iii) Following any input the RETURN key must be pressed. 

(Pressing the RETURN key instructs the computer of the 

instruction entered. If the RETURN key is not pressed 

nothing will happen. 

(iv) If, at any stage during the operation of the system, the 

user wishes to exit from the particular section of the 

program he is working in, AB should be keyed in. This 

command instructs the system to ABORT the work it is per

forming and return the user to the relevant Main Menu of 

commands. 
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1,4 TRADE CLASSIFICATIONS 

The INTEREST system allows the user to list which bill 

items are contained within various trade classifications, At the 
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end of bill listings a printout is given of the sum of money 

currently within each trade classification. To ensure the maximum 

benefits of these facilities bill items should be allocated to a 

Trade Classification, Items priced directly from the data library 

will automatically assume the classification of the relevant Work 

Group, Bill items priced by other methods will require a trade 

classification to be entered by the user, The INTEREST system 

assumes a Trade Classification as listed in the Civil Engineering 

Standard Method of Measurement (CESMM), A listing of the classes of 

work is given in Figure 36 page 7oi, To ensure relevance of reports, 

users should adopt this classification when entering trade 

classification references. 

, 



2. AN OUTLINE OF THE SYSTEM 

2,1 GENERAL 

The system is divided into four stages as shown in 

figure 1 below 

CHIEF 
ESTIMATOR 

KEYOOARD 
OPERATOR 

ESTIMATOR 

ADJUDICATION 
PANEL 

Figure 1 

SETTING UP 
OF THE 
CONTRACT 
FILES 

"' ENTRY OF 
THE BILL OF 
QUANTITIES 

"' ESTIMATION 
OF THE 
DIRECT COST 

ADDITION OF 
TENDER 
MARK UPS 

CHIEF 
PROGRAM 

AB3DPREP 
PROGRAM 

AB3RUN 
PROGRAM 

AB3RUN 
PROGRAM 

The Stages of the Estimating System 

On receipt of the contract documents and the decision to 
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tende~ the chief estimator must set up the contract files using the 

CHIEF program. Once this has been done the details of the Bill of 

Quantities may be entered onto the computer files, This will require 

details to be abstracted from the bill together with information 

obtained from the estimator responsible for the tender. Once bill items 

have been entered for a contract, the estimator may inspect and price 

them, The additional of tender mark-up factors may then be introduced 

to convert the direct cost estimate into a tender. 
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Figure 1 suggests a sequential relationship between the 

various stages, This is not necessarily the case, The system is 

command driven and these commands may be selected at any time to undertake 

the task required, There is no set order for the system to run, The 

entry of details of the Bill of Quantities can only take place after the 

Chief estimator has set up the contract files, Once bill items have been 

entered into the system the estimator is free to inspect and price them, 

The Bill of Quantities does not have to have been completely entered 

into the system before the estimation of the direct cost can start, 

Calculation of the direct cost total and the printing of reports may be 

obtained at any stage to obtain the current estimate for the project, 

The addition of mark-up factors may be made at any stage and changed at 

a later date, 

Each stage of the system is outlined below. 



2.2 SETTING UP THE CONTRACT FILES 

Before any work on the tender may begin it is necessary for 

the chief estimator to set up the files on the system that will store 

the contract data, This task is performed by the use of the CHIEF or 

System Control Program which is described in detail in Section 8, 

The menu of commands available to the chief estimator in the system 

control program are: 

AD Add a new Contract 

DE Delete a Contract 

CH Change a Contract Details 

MP Change the Master Password 

LC List current Contracts 

EW Edit the Work Groups File 

LW List the Work Groups File 

ER Edit the master Resource and Resource Gangs File 

LR List the master Resource and Resource Gangs File 

HE Set HELP Level 

ST Stop program 

Each command is now outlined below: 

ADD A NEW CONTRACT 

DELETE A CONTRACT 

This command requests details of the project 
for which the tender is being prepared and 
sets up the file space to store the contract 
data. 

This command deletes contract data from the 
computer files. 
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CHANGE A CONTRACT 
DETAILS: 

It is possible to amend details of the contract 
(title, reference number etc) held on file by 
the use of this command, 

CHANGE THE MASTER 
PASSWORD: 

The password to the CHIEF program may be changed 
via this command. 



LIST CURRENT CONTRACTS 

EDIT THE WORK GROUPS FILE 

LIST THE WORK GROUPS FILE 

EDIT THE MASTER RESOURCE 
AND RESOURCE GANGS FILE: 

LIST THE MASTER RESOURCE 
AND RESOURCE GANGS FILE: 

SET HELP LEVEL 

STOP PROGRAM 
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Using this command the user may obtain 
a print out giving a list of all the 
contracts for which data is currently 
held on the system, 

Data on groups of resources may be held 
by the system as a company library, 
This command enables the chief estimator 
to edit the Work Groups stored, 

This command lists all the Work Groups 
that are held on the company library 
files, 

On the company library 
that commonly occur in 
construction are held, 
the chief estimator to 
delete these resources, 

lists of resources 
civil engineering 
This command allows 

add, change and 

This command lists all the resources and 
resource gangs held on the company library 
files, 

When the user is familiar with the commands 
in the program he may use this command to 
suppress the prompts. 

This command calls a halt to the running 
of the program, 

2,3 THE ENTRY OF BILLS OF QUANTITIES DETAILS 

This procedure is described in detail in Section 4. Before 

the estimator may inspect and price bill items it is necessary for 

information on the items to have been entered into the computer. The 

task of data entry calls for competance in the use of the keyboard to 

effect a quick and accurate entry of data, Consequently this operation 

will usually be performed by someone with keyboard skills, (A typist 

or a comptometer operator), The data to be entered consists of 

information directly available from the bill, (such as the quantity of 

each item) and information provided by the estimator, (such as which bill 

items require to be marked as subcontract items), 
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The menu of commands available within the AB3DPREP program 

for the entry of Bills of Quantities details is shown below, 

MAIN MENU 

FU Full Page 

SI Single Item 

LI List Bill Item References 

ST Stop Program, 

Each command is now outlined below: 

FULL PAGE 

SINGLE ITEM 

This command enables the user to input 
details on all the bill items contained 
on one page of the bill into the computer 
files. 

Using this command enables details on a 
single bill item to be entered into the 
system or an item already entered to be 
edited, 

LIST BILL ITEM REFERENCES By instigating this command a list of 
all the items already entered for the 
contract may be produced, 

STOP PROGRAM This command calls a halt to the running 
of the program, 

2,4 ESTI1~TION OF THE DIRECT COST 

To produce a direct cost estimate for the proJect, the 

estimator must use the AB3RUN program, The commands within this 

program are shown below, The program is described in detail in Section 

5, 

MAIN MENU 

IN Inspect Bill Item 

OP Create/Edit Operational Group 

UP Update Prices 

SC Enter Sub-contract Quotes 
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MA Apply Mark-ups 

PR Print Reports 

HE Set HELP Level 

DE Delete Bill Item 

ST Stop 

Each command is now outlined below: 

INSPECT BILL ITEM 

CREATE/EDIT, OPERATIONAL 
GROUP: 

UPDATE PRICES 

Once an item has been entered into the 
computer via the DPREP program it may be 
inspected. 

This command enables the estimator to 
inspect the item build up for any bill item 
by entering the appropriate item reference. 
Within this command there exist the 
facilities to add, delete or edit the details 
of the item build up. The estimator is 
provided with several ways he may price the 
item ranging from using a Work Group stored 
on the company library to entering a single 
sum of money. The system always holds on 
the contract file the latest build-up of 
the item. At any point during the direct 
cost estimate or the addition of mark-ups 
the estimator may inspect an item and re
work it to produce a latest build-up. 

The estimator may decide to price a particular 
class of work on an operational basis ie. 
calculating the item rate on the total 
resource requirement for a certain lapsed 
time and assuming an average output rate. 
This command enables the estimator to build 
up groups of resources on an operational 
basis and store the calculated rate for use 
in pricing bill items. 

At the start of each estimate the estimator 
is provided with a copy of each priced 
resource on the company library. Using this 
command the estimator may amend details of 
the resources, their prices and other details, 
as necessary for his particular tender. 
It should be noted that these revisions 
apply to the tender under consideration and 
that the original resources on the company 
library remain unchanged for use on other 
contacts. 



ENTER SUB-CONTRACT QUOTES 

APPLY MARK-UPS 

PRINT REPORTS 

SET HELP LEVEL 

STOP 
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This command enables the user to enter 
quotations for items marked as awaiting 
subcontract quotes, Information is entered 
on each subcontractor and then an 
appropriate rate applied to the relevant 
item. 

See Section 2, 5 

At any stage during the preparation of 
the estimate the user may call upon this 
command to provide him with details of 
the tender, It enables the estimator 
to obtain reports detailing the cost of 
the work priced, the resources required 
and will also identify those resources 
for which quotes are required, 

When the user is familiar with the 
commands in the program he may use this 
command to suppress the prompts, 

This command calls a halt to the 
running of the program, 

2, 5 ADDITION ON TENDER MARK-UPS 

The user may convert the direct cost estimate into a tender 

by applying mark-ups using the ADD MARK-UFS command within the AB3RLIN 

program, The addition of monies may be performed in a number of ways. 

A single sum of money may be added directly or the sum apportioned 

throughout a part or all of the bill items, Alternatively percentage 

additions may be made to various cost code categories, \Vhen the total 

tender sum has been decided it is possible to rate-load bill items, ie 

increase the rates of specified items while the system automatically 

reduces all the others to keep the total tender sum the same, 

The PRINT REPORTS command of the AB3RUN program enables the 

estimator to obtain Nett or Gross rate calculations so the full extent 

of the markTups may be printed out, 

This aspect is considered in detail in Section 6, 



3.0 

3.1 

HOW THE SYSTEM WORKS 

GENERAL 
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This section outlines the operation of the estimating system. 

The system outline is shown in the schematic diagram in figure 2 page 488. 

This shows the relationship between various files of information within 

the computer system. The files are divided into those which contain 

-COMPANYDATA and CONTRACT SPECIFIC DATA. 

COMPANY DATA includes performance data and cost data on the 

resources in the company library. This data may be accessed by all 

estimators using the system. CONTRACTSPECIFIC DATA relates only to 

each estimator's individual tender. 

Within the contract specific files used by the estimator the 

files may be divided into those that support the estimator's 

calculations and those which store the results of his calculations. 

3.2 COMPANY FILES SUPPORTING THE ESTIMATOR 

The company files supporting the estimators calculations 

are the COMPANY RESOURCE COST FILE and the FILES OF PERFORMANCE DATA. 

3.2.1 COMPANY RESOOR.CE COST FILES 

Data and costs are stored for resources that are 

categorized under the following cost code categories: 

Labour; 

Plant; 

Auxiliary Plant (scaffolding etc); 

Materials. 

Resources may be considered as single resources or resource gangs 

(groups of resources). Resources of the same type {eg all labour) may 

be grouped into Gangs or Mixed Gangs may be formed by adding resources 

together from different cost code categories. 
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The costs of Labour and Plant resources may be stored as hourly or 

weekly all-in rates, Auxiliary plant is always priced on a weekly basis, 

The materials costs relate to the actual units specified, The 

alphabetical prefix to the resource code number indicates which types 

of resource is being used: 

L Hourly Priced Labour 

LW weekly Priced Labour 

LG Hourly Priced Labour Gang 

LWG Weekly Priced Labour Gang 

p Hourly Priced Plant 

PW Weekly Priced Plant 

PG Hourly Priced Plant Gang 

PWG Weekly Priced Plant Gang 

M Material 

AW Weekly Priced Auxiliary Plant 

MG Material Gang 

AWG Weekly Priced Auxiliary Plant Gang 

XG Mixed Gang 

XWG Weekly Priced Mixed Gang 

L Labour; 

P Plant; 

M Material; 

A Auxiliary Plant, 

, 
_:T,_,A:=_BL,;:E::::__l,_ __ ___:;A:_,_F.::.UL=L--'LI ST OF RESOURCE TYPES 
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G denotes that it is a resource gang, 

W denotes that the resource is weekly priced, 

A full list of resource types is shown in Table 1, page 489. 

Typical extracts from the cost files are shown in figure3, 

page 491. 

3,2,2 THE FILE OF PERFORMANCE DATA 

This file contains typical resource build-ups for commonly 

occurring items of construction work, The build-ups contain details of 

resources, their output or usage rates and where applicable their wastage 

factors, The build-ups are known as WORK GROUPS, Each WORK GROUP must 

be given a unique code reference refered to as the WORK GROUP CODE, 

This code is usually based upon the Civil Engineering Standard Method 

of Measurement ( CESMM) although companies may wish to adopt other 

coding systems, 

A detailed description of the formation and contents of 

WORK GROUP8 is given in Section 8-G 

3,3, CONTRACT SPECIFIC FILES SUPPORTING THE ESTIMATOR 

The following contract specific files support the 

estimator in the preparation of the direct cost estimate and allowance of 

mark-up additions: 

Contract Resource Cost Files; 

File of Basic Bill of Quantities Information; 

File of Mark-up additions, 

3,3,1 CONTRACT RESOURCE COST FILES 
, 

At the start of the estimate for the contract the estimator 

~s provided with a copy file of all the resources held on the company 

data files, 
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From that point, these represent the resources and costs for his 

particular contract, Using the appropriate command from the menu of 

commands available the estimator may amend the details of the resources 

required in his estimate, Resources may be deleted, their costs and 

descriptions changed, and new resources specific to the individual 

project added, The updating of GANG RESOURCES may be achieved by 

updating the costs of the constituent single resources, 

If the original company rates are satisfactory then they 

may be used throughout the tender, Normally the estimator will calculate 

his all-in labour rates for the contract and change the resource rates on 

the resource cost file to suit, Prices for maJor items of plant will 

be obtained and the costs on the resource file amended as required, 

Due to the volat1le nature of materials prices it is normally necessary 

for the estimator to obtain quotations for all materials to be used 

within the construction of the proJect, The "awaiting quotes" 

facility within the system allows the estimator to mark the materials 

resources for which prices are being obtained, He may proceed with 

the preparation of his estimate using existing materials prices and 

perform all appropriate calculations, Messages within displays and 

printouts will signify that relevant resources have still not 

received final prices, 

Quotations for these material prices are then obtained in 

the normal manner and, as and when they become available they may be 

introduced into the estimate via the update resources command, 

All occurrences of that material in any bill item build-up are then 

automatically updated, 

The "awaiting quotes" system is des cri bed in detail in 

Section 7. 



3,3,2 FILE OF BASIC BILL OF QUANTITIES INFOR~~TION 

Details of all the items within the Bill of Quantities 

must be entered into the system, For each item the following data 

is required: 

Bill number; 

Section number; 

Page number; 

Item letter/number/CESMMcode; 

WORK GROUP code (where applicable); 

Percentage of the WORK GROUP code (where applicable); 

Domestic sub-contract item (if applicable); 

I tern description (if required), 

A detailed discription of the bill item information that is entered 

may be found in Section 4, 

3,3,3 FILE OF ~-UP ADDITIONS 

The estimator may store details of the mark-up additions 

that he wishes to apply to his direct cost estimate, These figures 

are unique for each estimate and are held as factors to be applied to 

the direct cost total for each item, The mark-up factors include 

allowances for: 

Surcharges; 

Profits; 

Overheads; 

On-costs; 

Distributed Sum; 

Rate Load 
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The application of mark-up factors is described in detail in Section 6. 



3.4 CONTRACT FILES STORING THE ESTIMATORS DATA 

The estimator's data is held on: 

the File of Bill Item Details; 

the File of Awaiting Quotes. 
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Their function is to retain the estimator's calculations and build-ups 

in order that details of the direct cost estimate may be retrieved, 

reviewed and re-worked at any stage. 

3.4.1 FILE OF BILL ITEM DETAILS 

This file holds the details of the build of each bill item 

within the Bill of Quantities. The details held result from the 

pricing of the bill item in one of the following methods: 

(i) Item Priced by a WORK GROUP from the Company Data Library 

The cost of the item is calculated from a suitable WORK GROUP 

on the company library. To this performance data the contract 

costs are applied from the CONTRACT RESOURCE COST FILES, to 

give the bill item cost. The build-up is displayed on the 

V.D.u: and the estimator has the choice of whether to accept it 

or modify it to suit his exact requirements. 

When the estimator is satisfied with the build-up of the bill 

item the details are stored in one of two files. If all the 

resource prices in the item are final prices the data is stored 

in the FILE OF BILL ITEM DETAILS. If some resources are marked 

as "Awaiting Quotes" the work group details are stored in the 

FILE OF AWAITING QUOTES. When quotations are received they are 

introduced into the system, the resource costs updated and the 

WORK GROUP details passed to the FILE OF BILL ITEM DETAILS. 
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(ii) ITEM PRICED BY BUILDING UP INDIVIDUAL RESOURCES 

Where no appropriate WORK GROUP exists on the company library 

the estimator may create his own build-up for the item by combining 

individual resources (or resource gangs) and applying appropriate 

output, usage and wastage factors, If resources that are required 

do not already exist on the CONTRACT RESOURCE COST FILES then these 

may be introduced by the estimator under appropriate codes, When the 

estimator is satisfied with the b1ll item build-up the item details 

are tranfered to the FILE OF BILL ITEM DETAILS or the FILE OF AWAITING 

QUOTES as appropriate, 

(iii) ITEM PRICED BY THE CALCULATION OF OPERATIONAL RATES 

The estimator may decide to calculate the cost of the labour 

and plant resources for a particular part of the construction work by 

determining the lapsed time the resources will be required on site, 

calculating the total cost of the operation and using the total amount 

of work within the operation to produce an average cost rate, This 

is c<>lled OPERATIONAL ESTIMATING, No attempt is made to calculate 

individual machine outputs, The rate covers any down time the 

plant or labour group may experience while on site. 

Operational Groups of labour and plant resources may be 

formed by the estimator using the CREATE/EDIT OPERATIONAL GROUP 

command, Details of Operational Groups are held in the FILE OF 

OPERATIONAL GROUP DATA and are unique to each individual contract, 

No Operational Group data is held on the company library, 

A bill item may be priced solely on OperationJRates, 
, 

Alternatively the Operational Rates calculated may be applied to items 

already priced by a WORK GROUP or a build-up of individual resources 

created by the estimator, 



When the estimator is satisfied with the complete bill i tern build-up 

the item details are transfered to the File of Bill Item Details or 

the File of Awaiting Quotes as appropriate, 

(iv) ITEMS PRICED BY USING SPOT RATES 

The estimator may decide not to price a bill item from a 

consideration of the actual resources required but by applying cost 

rates against each of the cost code categories (Labour, Plant, Mat. 

etc.), These SPOT RATES are used to price the bill item and details 

are stored in the FILE OF BILL ITEM DETAILS. 

3.4.2 FILE OF AWAITING QUOTES 
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The FILE OF AWAITING QUOTES stores details of the build-ups 

of bill items which contain resources that have not yet been allocated 

a confirmed price for the contract. When quotations are received and 

confirmed by the estimator they are entered into the system and all 

occurrences of the resource are automatically updated, The build-ups 

of the respective items are then transfered from the FILE OF AWAITING 

QUOTES to the FILE OF BILL ITEM DETAILS, 

Section 7 describes the "Awaiting Quotes" facility in 

detail. 



4, 

4,1 

THE ENTRY OF BILL OF QUANTITIES DETAILS ONTO 
THE COMPUTER FILES 

DATA REQUIRED TO BE ENTERED 

This section describes the entry of details of the items 

within the Bill of Quantities onto the computer files, This task 
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will probably be performed by someone with keyboard skills (eg typing 

or comptometer operation) to enable the task to be performed as quickly 

as possible, 

The information that may be entered for each bill item is: 

Bill number (if applicable); 

Section number; 

Page number; 

Item letter/number/code; 

Item description (if applicable); 

Work Group Code (if applicable); 

Percentage of the Work Group Code (1f applicable); 

Sub-contractor status (if applicable); 

Item quantity; 

Units of measurement, 

Of the details mentioned above some will be directly available from the 

Bill of Quantities itself, Other details will need to be supplied by 

the estimator., 

4.1.1 DETAILS FROM THE BILL OF QUANTITIES 

From the Bill of Quantities document it is possible to 

ascertain for each item: 

i tern reference; 

quantity; 
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units of measurement; 

item description, 

The item reference may take a number of different forms, 

depending on the method of measurement used by the client's quantity 

surveyor, (This is described in detail in Section 8 ). 

The form of item reference used for the contract estimate 

is preset by the chief estimator when the contract details are 

input via the system control program (see Section 8 ), Likewise 

the chief estimator will have decided whether or not it is required 

to store details on bill item descriptions. 

4,1,2 INFORMATION SUPPLIED BY THE ESTIMATOR 

Where appropriate the estimator must supply the following 

information: 

the Work Group Code; 

the percentage of the Work Group Code; 

the bill item description; 

the identification of domestic subcontract items, 

It should be noted that these details are optional, The estimator 

will need to annotate a copy of the Bill of Quantities to link the 

information to the correct bill item, 

THE WORK GROUP CODE 

The INTEREST-CE system allows performance data to be stored 

on the computer files and used to price appropriate bill items found 

' within the Bill of Quantities, To locate the required data from the 

computer files some form of identif1cation code is necessary. 
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Different forms of this coding system are described in detail in 

Section 9. 

In many cases no Work Group Code will be provided for the 

bill item, No suitable data may exist on the library files, The 

estimator may not be aware of the data or may wish to price the 

item by another method, The estimator may decide not to code up the 

bill at this stage, He will then have to enter the Work Group Code 

himself when inspecting and pricing the various bill items, Up to 

two Work Group Codes may be allocated to a single bill i tern, 

THE WORK GROUP CODE PERCENTAGE 

The estimator can determine the contribution the stored 

data, identified by the Work Group Code, will make to the cost of 

the bill item, The Work Group Code Percentage is in effect a 

multiplier which is applied to all the performance data included 

within the Work Group, The percentage may be any figure, If a 

percentage of 110 is entered this will increase the usage rates 

and decrease the output rates of the resources used within the 

Work Group, If a percentage of less than lOO% is entered the 

requirement of the resources in the Work Group is reduced accordingly. 

Where two Work Groups are allocated to a single bill item the total 

percentage does not have to be 100, Where no Work Group Code has 

been entered it is not possible to enter a percentage figure, 

THE BILL ITEM DESCRIPTION 

For an individual bill item it is possible to store a 

description of up to 60 alphanumeric characters, If a Work Group , 
Code has been allocated to a bill item no description may be input, 

The description of the Work Group stored on the library is 

automatically used to describe the bill item, 



--------------------------------------------------------------------------------------
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It is probable that the actual bill description will be 

longer than that allowed by the system, The estimator should mark 

key words that can be input and will enable him to recognise the 

bill item, 

THE IDENTIFICATION OF DOMESTIC SUB-CONTRACT ITEMS 

The estimator should identify which items within the bill 

will be priced by a domestic sub-contractor quotation. This will 

enable the system to recognise such items and produce necessary 

prompts and the insertion of quotes at a later stage, Up to two 

domestic sub-contract quotes may be allocated to one item. An 

item may be marked as awaiting a sub-contractor quotation and 

allocated a Work Group Code, 

4,2 THE ENTRY OF THE BILL OF QUANTITIES DETAILS 

The details of the Bill of Quantities are entered by 

using the AB3DPREP program, This incorporates the following set 

of commands: 

FU 

SI 

LI 

ST 

Full Page; 

Single I tern; 

List Bill Item References; 

Stop, 

Each of these commands will now be explained in detail with 

appropriate examples. There is no set order for the program to run. 

The user may enter the bill item details in any order; start at one 

page, stop, continue on another page etc. It is hoever recommended 

that work commences at the start of the first bill section and 

continues through the bill in the logical order, In this manner the 

user is less likely to omit isolated pages. 
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The examples that follow relate to the two sample bill 

pages shown in figures 4 and 5 , pages 502 and 503 

These have been annotated where appropriate as the estimator would 

in practice mark the Bill of Quantities prior to the entry of bill 

details, 



soz. / ______ _ 
--------------------~ --- --· ~ .. -~-- --------- ·- ----..... 

SJ:CTION 1 P\GE 1 
r-----------------------------------.---.-----.---.-------

1. 

2. 

3, 

4. 

5, 

6, 

7. 

8, 

9. 

Dl S,(r.:IP110N Of WORK 

Provide Bond 

" Di vers1on of existing stream 

Temporary works for diversion of stream 

Allow ProV1s1ona1 Sum of £10 000 for 
add1t1ona1 work in connect1on with statutory 
bodies to be executed by Main Contractor 

P C, Sums 

Pro\rl.de the folloW1ng P.C. Sum for work to be 
executed by a NomJ.nated Subcontractor 

Work to electrical serVl.ces 1n Boiler Room 

Add for Profit 

Add for Attendance 

Provide the following P.C. Sum for material 
to be suppl1ed by a Nom1nated Supplier 

Pump~ to Boiler Room 

Add for Profit 

UNil OU.t.Hlll'r ~,1..1( 

ITEM 

I TE\1 

ITE~ 

SUM 10000 

5 000 00 

10 000 00 

___ _J-------------------------------------~-----~---~·-----4--
I I '----·--------------------------------------

Figure 4 SAMPLE BILL PAGE I 
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SECTION 2 PAGE 20 

IHM OtS(RIPTION Or WORK UNIT OUIO.NTI1Y RA 1E AMOUNT 

1. Excavate and cart away unsuitable material 256 M3 £ 1/.I.J.ll-. 0 

2, Supply and place imported fill 256 M3 £.Gt~-~ 0 

3, Break out existing concrete 2,5 M3 -
4, ~hld steel bar reinforcement, 16m.rn d~ a. to B.S. 37,5 TNNE u )/b• 0 

5, In-situ concrete class E bl1nding 75mm or less 1n 26 M3 
thickness 

6, Provide and place ordinary structural concrete to 310 M3 F237- 0 

Table 50 CPllO class 20. 20 sulphate resisting 
cement 

7. Class Fl Formwork more than 300mm wide at any 
inclination more than 85° up to and including 

40 M2 rfc 

90° to the horizontal 

8, Precast concrete manhole 1067mm dia, - depth 1.9m 1 No 
:a.,.,., 

"' 2. ~~ ~. s 
9, Supply Precast Concrete Beams Type Tl 18 NR ~Jc 

' 

I 
I 

Figure 5 SAMPLE BILL PAGE:____!! 



4,2,1 STARTING THE PROGRAM 

The procedure for switching on the computer depends upon 

the actual computer being used to run the program, Details of this 

procedure will be available in a separate user manual provided by 

the supplier, 

The dataprep program is called by keying in the name 

AB3DPREP, 
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The user will then be asked to enter the CONTRACT IDENTIFIER, 

If an incorrect CONTRACT IDENTIFIER is entered the message "CONTRACT 

DOES NOT EXIST" will be displayed and the program stopped, 

If a meaningful CONTRACT IDENTIFIER is entered the user 

will be asked to enter a PASSWORD, If an incorrect PASSWORD is 

entered the user is allowed another attempt to enter the correct 

PASSWORD before the message "Access denied" is displayed and the 

program halted, 

NOTE: The CONTRACT IDENTIFIER and PASSWORD are set up by the 

Chief Estimator using the CHIEF program and should be supplied to the 

user prior to data input, 

When the program is successfully accessed, details of the 

contract will be displayed together with the main menu of commands, 

This is shown in figure 6 page 505, 

Details of the Bill of Quantities items are entered by 

using the commands in the main menu, To instigate a command it is 

only necessary to enter the two "command letters" eg FU for Full Page, 



INTEREST-CE SwsteM 3.00 
Data PreParation Fro~raM 

Contract Identrfrer ? MANl 

Passwort:l ? FED 

££££££ 

Contract T r tle :- NriRBOJ;.OUGH 
Reference Cod•.:: :- MANl 
T.;:nd.:-r Sub11t 155 r on Date:- 30/06/82 
Clr ent :- NAReOROIJGH 
r.onsulten9 Ens1.neers :- R.F'.T. 
Ec;t 1 utator's Narne ;- BLACf( 
F'l anner' s Nsm•::: :- WHITE 
Estimated Tender Value::- 2r50Q,QOO 

WAll 
Comn1ands are :-

FU- Full E'a~e 
ST - Srnsle Itero 

BRIDGES 

c.c. 

Ll - Lrst Brll Itero References 
ST - StoP 

Cornrrand ? 

Figure 6 DATAPREP PROGRAM MAIN MENU OF C0~1'11ANDS 
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The system is designed to ensure no items on the page are 

omitted at the input stage. If the bill items are lettered, the 

system will ask for the last item on the page in question. This 

enables the system to 'know' how many items are on the page and 

prompt the user for details on each one. If the bill items are 

numbered then the first and last item numbers are requested and the 

user prompted between these two. 

For each item on the page the user will be asked to enter 

data. This occurs in a strict order prompted by the system, When 

details of the item have been entered they will be displayed and 

the user given the opportunity to check the data. If the data 

is satisfactory, the input YES (or Y) will enable the system to file 

the data and prompt the user for data relevant to the next bill item. 

If the user has made a mistake, NO (or N) should be entered. The 

facilities to enable changes to be made are described in 

below. 
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Details of the Bill of Quantities items are entered by 

using the commands in the main menu, To instigate a command it is 

only necessary to enter the two "command letters" eg FU for Full Page, 

4,2.2 FULL PAGE 

This command permits the user to enter a full page of Bill 

of Quantities details. The user must first enter the page reference, 

This enables the system to identify the bill page being processed, 

There are two types of page reference permitted, Where the contract 

divided into a number of dlfferent Bills of Quantities the full 

reference Bill Number, Section and Page must be entered, 

I 12 

l 
eg 1 

/ 
I 102 

" Page No, Bill No, 

Section No, 

When the Bill of Quantities is treated as a single bill the Blll 

Number need not be entered_ 

4 I 
/ 

Sec.t No, 

36 

\ 
Page No, 

eg 

NOTE: 

On completion of the entry of data for a specified bill 

page the menu of commands is displayed again, The user may proceed 

to enter details of the next page by entering FU or alternatively 

select any of the other commands, When entering the next full page 

the system will again request a PAGE REFERENCE, The same bill number 

and section number will be assumed if I I is entered instead of the 

full details, Similarly, where only section number and page number 

are being use&, the system will assume the previous section if I 

is entered instead of the section number. 
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S~ctron 1 Pas~ 1/4 
OuBni ri~ ? r~ETURN for no quentri~J __ 

D~~crrPtron ? ADDITIONAL WORK STATUTORY BODIES 

Comm?:ncl's ;-
IT - Jt«Ol 
SP- Prtroe Cost- N0roinat~cl SuPrlter 
SC - Pr1roe Cost - Nomtnated Sub-Contractor 
PS - Provtstonal Sum · 
AT- Att«ndanc« Allowance 
PR - Profit Allowance 

Provtstonal Sum? 10000 

S"'rtron 1 Pase '/4 
ADDITIONAL WORK STATUTORY BODIES 
Prov ~ Sufr'l 

~to.ooo.oo 

OK ? Y 

Sect1on 1 f•pqe 1/5 
Qt.Jant 1 tY ? (F\ETURN for no 9Uant 1 ty) __ 

De,crrPtron ? P.C. SUM NOM. S/f ELECTRICAL SERVICES 

Cof!H!lands ; -

Comtz'land 7 SC 

IT - Itoero 
SP- Prtroe Cost- NoMinat~d SuPPlier 
SC - Frtme Cost - ~offitnated Sub-Contractor 
f'S - Prnv1stonal Sum 
AT - Att~ndance Allowance 
PR - Profrt Allow~nce 

Frtf11e Cost?~ 

Sortton 1 Paqe 1/5 
P.C. SUM NOM. S/C ELECTRICAL SERVICES 
FrtmA: Cost 
(NQmtn?:ted Sub-Contractor) 

$'),000.00 

Itettl F1led 

Sertion 1 Pa~e 1/6 
Quantrt~ ? E~ETURN for no qu3ntrt~l 

D«~crrPtron? ADD FOR PROFIT 

Comrl'rands :-

Cotlltoand ? F R 

IT - lt•~rt' 
SF' - f'rtrue Cost - Nomtnated SUPPlter 
SC - Prtroo Cost - Nomtnatcd Sub-Contractor 
PS - Prov1s1onal Suro 
Ar - ntt~nrlance Allowance 
PR - Profrt Allowsnc~ 

Prnf1t Allowance on:- 1/1/5 

S8ction 1 Pag~ 1/6 
ADD FOR F J;.OF IT 
P.C. Prof1t on Sect1on 1 Pase 1/5 

0~( ? ..:J_ 

lt.:.r1l F1led 
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S•oc t 1 on l F'ag., l /7 
QuantitY 7 (~ETURN for no ~uantttYJ 

P£•cr1Pt1on ? ADD fOR ATlENDANCE 

Corr1mands ; -
IT - Iten~ 

SF' - Pr1me Cost - Nom1nated SuPrli~r 
SC - Pr1Me Cost - Nominated Sub-Contractor 
PS - f•rovJslon~l Sum 

Corr.rrland 7 .1!. 

Af- Attendance Allowanc~ 
f'R - frof1t Allowance 

Attend~nce Allowance on;- 1/1/5 

S@ct1on t Pale 1/7 
ADD FOR ATTENDANCE 

on Sectton 1 Pa4e 1/5 

o•~ ? Y 

Itetrl Ftl-:d 

~ert1on 1 Pal~ l/8 
fl•~ant i tY ? [RETURN for no 9uant 1 tyJ _ 

De~cr1Pt1on ? P.C. BUM PUMPS TO BOILER ROOM 

Cottlfl'tands :-

CortH!land ? SP 

IT - It"'"' 
SP - Prime Cost - NoMinated SuPPlier 
SC - Pr1me Cost - Noro1nated Sub-Contractor 
PS- ProviSIOnal Sum 
AT - Attendance nllowance 
PR - Profit Allowance 

Prlffie Cost? 10000 

Sect1on 1 Pas~ 1/8 
P.C. SUII PUMPS TO BOILER ROOM 
Frlfrl~ Cost 
<Nominated SuPPlier) 

$10,000.00 

o•~ ? Y 

It~ftl F 1 led 



511 

Sert1on 1 Pa~e 1/9 
Duant1t~ ? [RETURN for no ~uant1t~J 

Cor11mancls ; -
IT - Ite01 
BP- Pri01e Cost- NoMinated SuPPlier 
SC - PriMe Cost - Noroinated Sub-Contractor 
PS - rrovtslonal Suro 
AT - Att~ndance Altowanc~ 

PR - Prof1t Allowance 
Cornrttand ? PR 

Profit Allow•nce on•- 1/1/8 

Sect1on 1 Pa~e 1/9 
ADD FOR PJ;.OFIT 
P.C. Profit on Section 1 Pale 1/B 

"(t .... t'll Fa led 

Comn1ands are: ,_ 
FU - Full Pase . 
SJ - S1nSle Item 
Ll - List E Ill It.:.:: m 
ST - StOP 

fOIIHJland ? FU 

f'ULL PAGE oPtton 

Fa~e Ref~r~nc~ 7 2/?0 

F1rst Itero on Pa~~ 7 1 

last Item on Page ? 8 

Section 2 Fa~~ 20/1 

References 

QuPntltY? [J;.ETURN for no 9Uantlt~J 256 

Unrts of Measurement ? MJ 

Work Group Code ? rRFlU~N for no CodeJ E444.0 

Percentag~ ? [RETURN for 100Xl 

Suf-".-Contract Iten' ? 1! 

S•:ctton 2 
0Uf;!ntltY 

Pa1., 20/1 
256 M3 

Work GrouP £444.0 
01{ ? l 

lb~t11 Ftleri 

100.00/. 



Sertton 2 Pa~e ?0/2 
Quanttt~ ? (RETURN for no •uanttt~J 256 

Work Group Code ? CRETUr,N for no Cod~] E645.0 

F~rc~nta~~ ? [RETURN for 100/.J 

Sub-Contract It~m ? ~ 

s~("tlon 2 
Ouanttt~ 

Pas~ 20/2 
256 M:l 

Work Group. E645.0 
0~~ ? :J_ 

ll~l'll F tled 

~~rt ton 2 Pa~e ?0/3 

100.00/. 

ruanttt~ 7 CfiCTUfiN for no ~udntttY1 

Work GrouP Code 7 [RETURN for no Co~.J 

~~~crtPtton 7 B~EAK OUT EXISTING CONCRETE 

Sub-Contract Item ? N 

Pas•> ?0/3 C:::~rt1on 2 
Ou-3ntttY 
f'F,FAI( OUT 
OH ? :1._ 

2.5 M3 
EXISTING CONC~ETE 

lto>m Ftled 

Pase ::>0/4 S.:::ct1on 2 
nuAnf..tf.Y ? [RETURN for no •uantttYJ 37.5 

Work GrouP Cod~ 7 r~ETURN for no CodaJ G516.0 

Percentase'? CRETURN for 100ZJ 

Sub-Contract IteM ? N 

So:":ctton 2 
Du2nt 1 t y 

Pas"' 20/4 
37.5 TNNE 

Work Group G516.0 
ot' 7 L 

I b::!/11 F I l ·~d 

Sectton 2 P?de 20/5 

100.00/. 

Ouanttt~ ? [fiElURN for no 9uantttYl ~ 

Work GrouP Code ? CRETURN for no Code] F237.0 

Percenta•~ ? fRElURN for \00/.J 

Sub-Contract tt~M ? N 

Sertton 2 
QuantitY 

Pa~h~ 20/5 
::>.6 M3 

Work GrouP F237.0 
0}( ? y 

lOO.OO/. 
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Sect1on 2 Pa~e ?0/6 
QuantitY ? (~ETUhN for no ~uantatyJ 310 

Unats of Measurement ? M3 

Work GrouP Cod·~ ? Cf..:ETURN for no Cod•?] --

DescriPtion ? ORDINARY STRUCT.CONC. CLASS 20.20 SRC 

Suh-Contract Item ? N 

Sertaon 2 
f..luant.at~ 

OH! I flM<Y 
0~( ? N 

f'a~~ :?0/6 
310 M3 

ST,UCT.CONC. CLASS 20.20 SRC 

OU - Ch?n~e QuantitY 

Coutrttdnrf ? AD 

UN - Chan~e Un1ts of Measure~cnt 
os - Change o~scriPtaon 
AD - Add Work GrouP 
FI - F1le Item 
SlJ - Chan~e to Sub-contract Ite~ 

Work Group Code ? F237.0 

rerc~nta~~ ? [RETURN for 100ZJ 

Sect1on? P~~e 20/6 
Qu•ntltY 310 M3 
ORDINARY STRUCT.CONC. CLASS 20.20 SRC 
Work Group F~37.0 100.00/. 
m'? L 

Item Filed 

So<toon 2 Pa~e 20/7 
QuantitY ? [RETURN for no ~uant1tYl 40 

tin 1 ts of Mea~ uret1l>;;-nt ? g 

Work Group Code ? [RETUfiN for no Code] 

D~scr1Pt1on ? CLASS F1 FORMWORK )300MM WIDE 

Suh-Contract Item ? Y 

Sect1on ~ Pase 20/7 
QuantitY 40 M? 
flASS F1 FORMUORK >300MM WIDE 
' Suh-contractor ReqtAtrcd 
o•( 7 Y 
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B•ction ~ Pa~e 70/8 
Ouant1t~ 7 [RETURN for no 9uant1t~J 1 

lln1ts of M~?sureMenl 7 NR 

Work GrouP Co~~ ? [~ETURN for no Co~eJ Z999.9 

F'erc•nt a•;, ? [f-.ETURN for lOOY.J __ 

Suh-Contrac t Item ? lL 

Sert1on 2 
Quant 1 tY 

F'a~e 70/8 
1 NR 

Work Group Z999.9 
OK 7 N 

Co111CJ1ands :-

Comtnanti 7 AD 

100.00;( 

OU- Chan~e Quantity 
UN - Chan~e Untt~ of Measurement 
OS - Chan9e DescriPtion 
AD - Add Work GrouP 
CH - Chanse Percentage 
OF - Delete Work GrouP 
Fl- F1le Item 
SU - Change to Sub-contract lte~ 

Work Group Code 7 2999.8 

Parcentage ? [RfTURN for 100ZJ 90 

Sert1on 2 
Ou:::intlt'.::l 

Work Group 1 Z999.9 
Work GrouP 2 Z999.8 
OK 7 Y 

100.00;( 
90.00Z 

Ite1n F 1led 

romm~nds are :::-
FU - Full Pa9e 
SJ - S1n:!Jle It~m 
LI - L1st B1ll Item References 
ST - StoP 
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CHANGING THE FULL PAGE DATA 

The program provides full editing facilities to enable 

the user to amend any data that has been input incorrectly, The 

following examples give details of these facilities, 

CHANGING AN ITEM QUANTITY 

3 3 
The bill item quantity is changed from 256m to 156m , 

Sertton 3 Pase 32/1 
QuantitY ~56 M3 

Work GrouP E~44.0 
ov ..... Ji.. 

Cocllnlancls :-

Cotnfllanr:l ? QIJ 

Du?nt tt~ ? 156 

100.007. 

OU - Chansa Ouanttt~ 
UN- Chan~e Un1t~ of Measureroent 
DS - Change OescrtPtton 
AD - Add Work GrouP 
CH - Ch2n!~ Fercentafo 
DE - D~lete Work GrouP 
FT - F tle lt•2C•l 
SIJ - Chan~e to Sub-contract Itefll 

Sect1on 3 
nual'lttt':::l! 

Page 3:1/1 
156 M3 

Wor~ Grou• E444.0 
0.( ? y 

100.007. 

CHANGING THE UNITS OF MEASUREMENT 

The units of measurement are changed from M
3 

to M
2 

, 
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fofJltllands are :-

Colllttland ? SI 

FU- Full Fa•e 
ST - S1n'='lo::: It'=''l 
LJ - I_Jst ~111 Item Referenc~s 
ST - StoP 

~INGlE JTEM oPtion 

Itero ~eference ? 3/32/1 

Sert1on 3 Pase 32/1 
QuantitY 156 M3 

Wor~ GrauP E444.0 
o•( .... N 

CO!tlfrland .... .!::!..!:!. 

100.00l: 

QU - Chan•a Ouant1t~ 
UN - Chan~e Untts of Measureffient 
os - rhan9e DescriPtion 
AD - Add Wor~ GrouP 
CH - Chan~e fercenta9e 
0~ - Delete Work Group 
Fl- Ftle It~~,,, 

SU - Change to Sub-contract Jtero 

lJntts ~f Measureffient ? M2 

Sectton 3 Page 32/1 
Ou~n1 1t~ 156 M2 

Work GrouP E444.0 
OK ? Y 

Itett1 F 1led 

ADDING A WORK GROUP 

lOO.OOZ 

It is possible to add two WORK GROUPS together to 

price a bill item. It has previously been shown how to add a 

Work Group to a bill item already priced in this manner. See the 

entry of bill item 2/'2/J/8 on page 514. 

CHANGING THE PERCENTAGE OF A WORK GROUP 

The percentage of Work Group F237.0 is changed from 100% 

to 50%. 
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So::rt1on :! 
Ouanttt!l 

F'ase 3::?/1 
145 M3 

Work GrouP F237.0 
0~( ? 1L 

Commands ;-

Cotllfrlanrl ? CH 

100.00/. 

0!1 - Chanse Ouantlt!l 
UN - Chan~e Un1ts of Measurement 
OS - Chanse DescriPtion 
AD - Add Work GrouP 
rH - Ch2nSe PercentaS~ 
OF - Delete Work GrouP 
Fl - F ll(! lteltr 
SI) - Change to Sub-contract Item 

F'•rcentase 9 [RETURN for 100/.J 50 

Sectaon :2 
nuantatY" 

F'ase 32/l 
1~5 M3 

Wor~ GrouP F237.0 
<H~ ? :!..._ 

It>::lrl F 1led 

50.00/. 

Where two Work Groups have been entered it is poss1ble to select 
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which percentage applied to which Work Group should be changed. This 

is done by selecting the Work Group and entering the percentage 

required, 

Item Reference ? 2/32/J 

~ect1on 2 
OuantttY 

F'ase 32/1 
145 M3 

Work GrouP 1 F237.0 
Work GrouP 2 F247.0 
0~( ? N 

Cotnmands :-

50.0(1/. 
100.00/. 

OU - Chanse OuantttY 

CotfHtland ? CH 

UN - Change Un1ts of Measurement 
DS - rhsnse Descr!Ptton 
Cli - Chanse Fcrcenta~e 
DE - ~el~te Work GrouP 
FT-FJl>::Iteftl 
Sll - Chan~e to Sub-contract Itefll 

Work GrouP 1 or 2 ? 1 

Percent~se 9 [RETURN for 100/.J 75 

~ert1on ~ 

Quanttt"' 
f'a~~ 3::?/1 

145 M3 

Work GrouP 1 F237.0 
Work GrouP 2 F~47.0 
f)l( ? y 

75.00/. 
100.00/. 
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DELETING A WORK GROUP 

The Work Group E444.0 is deleted from the bill item 2/20/1. 

SINGLE ITEM oPtoon 

Itero Reference 7 3/3~/1 

Sectoon 3 Pa~~ 32/1 
Quantot~ 156 M2 

Work GrouP E444.0 
o•' ? N 

100.001. 

OU - Chan~a OuantotY 
UN Chan~e Un1ts of Measurement 
OS - Chan~e DescriPtion 
AD - Add Work GrouP 
CH - Chanse Percentase 
Of - Del~te Work GrouP 
FT- ~11•: !tehl 
SIJ - Ch3n~e to St.•J:)-contract Item 

Co!tllrland ? DE 

~et"tton 3 
OuantttY 

Ot{ .... Y 

Itef1 F 1led 

F"~~ 3~/1 
156 M:! 

Where the bill item has been priced with two Work Groups it is possible 

to select either one to be deleted. 

SINGLE ITEM oPtion 

IteM Reference ? 2/32/1 

s~:::rtlan 2 
OuantJt';:l' 

PaS•:! 3~/1 

l.tt5 M3 

Work GrouP 1 F237.0 
War~ GrouP 2 F~47.0 
o•' 7 N 

Cor1lmands :-

75.00Z 
100.00/. 

OlJ - Chanse Ouantat~ 
UN - Ch~nge Un1ts of Measurement 
DS - Chans~ De~crJPt&on 
CH - Chanse Percentase 
DE- O~lete Work GrouP 
FJ- Ftle Itefl' 
Stl - Chanse to Sub-rontract Item 

Work Group 1 or 2 .... 2 

Se1: t 1 on 2 
Ouantot~ 

F'as~ 32/1 
1 <4 5 M3 

Wor~ GrouP F2Jl.D 
OK ? Y 

75.00/. 



CHANGING AN ITEM TO A SUB-CONTRACT ITEM 

A bill item may be changed to requiring a sub-contractor 

quotation, 

Cowm-'3n~ ? _§]_ 

SINGLE ITEM DPtton 

It~m Referance ~ 3/3~/1 

fo,!rt1on 3 
OuantJt';;;l 

01( 7 N 

F'as~ 32/1 
156 M2 

Cot•1Mands ; -

CorM•l3nd ? SU 

OU - Change Ouant1t~ 
UN - Chanse Un1ts of Measureroent 
DS - Chanse DescriPtaon 
AD - Add Work Group 
n - F tl<. Iter,> 
SU - Change to Sub-contract ltero 

C:o:::ctJon 3 
Ouant1tY 

F'ase 32/1 
156 M2 

I 'uh-rontractor Required 
OK '"' Y 

CHANGING A SUB-CONTRACT ITEM TO A NON SUB-CONTRACT ITEM 
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An item previously designated as requiring a sub-contractor 

may be changed to an ordinary item, 

Se("'tJon 3 
Quanttt" 

F'a,;., 32/1 
151> M2 

t ~ub-ccntractor Re~u1red 
OH ? N 

Cot•lf'll~nds :-

Command ? NS 

QlJ - Chense Ouant1t';;;l 
UN - Change Un1ts of Measuremant 
OS - Chanse DescriPtion 
AD - Add Work GrouP 
F 1: - F 1 le I t.o.1n 
NS - rhan,;e to Non-Sub-contract Item 
SN - Chan~e Number of Sub-contractors 

Sertton 3 F'ase 32/1 
QuantitY 156 M? 

lt~rt't F1l~~ 
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CHANGING THE NUMBER OF SUB-CONTRACTORS 

It is possible to allocate up to two sub-contractors to 

a bill item. The system will allow the number of sub-contractors 

against the bill item to be readily changed. 

So?rtJon 3 Fa~e 
QuantJt'::l 43 
1NSTALL f'UMf'S 
1 Sub-contractor 
o•{ ? 1i. 

32/2 
NR 

CoiM•~ands :-

Col•lmand ? SN 

OlJ - Chansc Ouant1t~ 
U~ - Chan~e Un1ts of MeasureMont 
DS- Chan9e DescriPtion 
AO - Add Work Group 
FT - F1le Itefol 
NS - rhan•"' to Non-Sub-contract Item 
SN - Chan~e Number of Sub-contractors 

NuMber of Sub-contr?ctors ? 5 

1 or 2 Sub-~ontractors allowed 
Number of Sub-rontractors ? 2 

Ser:t1on 3 Page 
[)u;;nt 1 tY ~3 

INSTAL'- PUMFS 
~ Sub-rontractors Re~uared 
o•{ 7 l 

tt-=-t•\ F 1lecl 



CHANGING A P,C, OR PROVISIONAL SUM 

The sum entered for a P.C. sub-contractor, P,C, suppliers 

and Provisional sums may be changed in a manner similar to the 

example given below, 

Sect1on 3 Pasc 32/3 
r1I vnn STREAM 
Frov. StliLI 

~~.000.00 

OK 7 N 

~ Ufl\ >;• 1 ~000 

OS - Chan9~ De~craPtlon 
CS - Chan:H.: SU11l 
Cl - rhan~e TYP8 
FJ - Ftl>O H""' 

Scct1on 3 P3S~ 12/3 
[•IVlhT STREAM 
Prov., Su111 

;,j ;>,000.00 

CHANGING A 'NO-QUANTITY' ITEM 
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A no quantity item may be changed from one type to another, 

In the example below the item is changed from a P,C, profit to a P.C. 

attendance item, 



Sect1on 3 Pase 32/4 
F'ROF!T 
P.C. Profot on Sectoon 3 Pa~e 32/2 

Colllhl~nds ; -

Cotllf11anti ? CT 

Cor!HJland ? AT 

Dq- Chanse o~sCYIPtlon 
CI - Chanje Itero thts 1s Profat on 
CT - Ch2n~e T':IP-e 
F!- F1l•::: It.:~111 

IT - 1 t~''' 
SP- Pr1ro~ Cost- NoMinated SuPPll~r 
SC - Fr1me Cost - NOMinated Sub-Contractor 
f•S - Prov1stonal Sum 
AT - A\tend3nce Allowance 
FR - Proftt Allowance 

~ectton 3 Pase 32/4 
ff,OFIT 

on S£ctJon 3 Pase 32/2 

The item which has been referred to in Profit and Attendance items 

may be changed. 

Itero ~eference ? 3/32/4 

~ert1on 3 Pase 32/~ 
r·ROFIT 
Att>;!nclsnce 

CorJdllancls :-

Comr11and ? Cl 

on Eect1on 3 Pase 32/2 

DS- Chans~ D~scrtPtzon 
CT - Chanse Item this 1s Attenoanc~ on 
CT - Chan::le T~Pe 
FJ - F ol.;, It et•> 

eill Jtero thiS IS Attendance on? 3/32/1 

Sect1on 3 Pa::le 32/4 
PROFIT 
Attendence on Sect1on 3 Pa~e 32/1 

OK 7 Y 
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4,2,3 SINGLE ITEM 

The SI - SINGLE ITEM command enables bill items details to 

be input one at a time, However its main use is not for the input 

of items but to review, check and amend details of bill items already 

held on file, These changes are likely to occur due to changes in 

the contract documents notified from the client's quantity surveyor 

or incorrect data entry that needs to be amended, This may be 

performed in the following manner, 

Command ? .§..!_ 

SINGLf ITEM oPtoon 

lt~ro Refer~nce ? 212019 

Sertron 2 Pas~ 20/9 
ru~ntotY ? [RETURN for no •uantotYJ 18 

Unrts of Measureroent ? NR 

Work Group Code ? [RETURN for no Code] 

De~croPtoon ? SUPPLY PfiECAST CONC. BEAMS 

Sub-Contr?ct Item ? Y 

Sectron 2 PaSQ 20/9 
Ouantoty 18 NR 
SUPFLY PRECAST CONC. BEAMS 
1 Sub-contractor Requrre~ 
0~{ ? y 

Ttem ftled 

Cootr1l2ncls are :-
FU - Full f•age 
SJ - Srn~le Itero 
LI - l.rsl B1ll Iteffi References 
ST - StoP 



It should be noted that item details may only be amended before the 

item has been inspected by the estimator. After the estimator has 

reviewed the item, the user will not be able to make any changes. 

This is shown below. 

Comroands ar~ :-

Comroand ? SI 

FU- Full fage 
SJ - S1n~le Item 
L!- List Bill It~m R~f~renc~s 

ST - StoP 

SINGLE ITEM OPtion 

Item Reference ? 2/20/4 

s~rt&on 2 Pa~~ 20/4 , 
QuantitY 27.5 TNNE 
J6MM DIA MILD STEEL REBAR 
Wor~ GrouP G516.Q 100.00/. 
Pr1ced bY Estimator 
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PreE$ ~ETURN to cont1nu• 

4.2.4 LIST BILL ITEM REFERENCES 

The command LI - LIST BILL ITEM REFERENCES enables the 

user to obtain a list of the bill items for which details have been 

entered. This enables a check to be made that all the bill items 

for the contract are on file. An example of the printout given is 

shown in figure 7, page 526. For each page of the bill the item 

references are listed and the total number of items given. 

It is unnecessary to printout all the bill item references 

each time a check has been made. After instigating the command the 

system will enquire which portion of the contract is to be listed. 

If the RETURN key is pressed the whole contract is listed. By 

entering a section reference all the relevant details will be listed. 

By entering a page reference details of only that page will be 

given. 



For example 1/20/176 would list 

Bill 1, Section 20, page 176 

1/20 would list 

Bill 1, Section 20. 

If the page ref&rence contains only section and page numbers, 

4/36 would list 

Section 4, page 36 

4/ would list all Section 4. 

The user will be asked to check that the printer is available before 

the listing is instigated. If the user has decided a listing is not 

required by entering AB for abort the system will return to the main 

menu. While the report is being prepared the followoing messages 

are given: 

*** Scanning Contract File *** 

*** List Item References in Progress *** 

The following printout relates to the production of figure 

Comlll.Sncls are ; -

Coiflw:md 7 LI 

FU - Full f'ase 
SI S1n~le Ite1• 
LI - L1st B1ll Item References 
ST - StoP 

WAH 
Port 1on of Contract to be L1ated 9 [RETURN for Whole Contract] 

Make sure Pr1nter IS ava1lable (Press RETUhN> __ _ 

~·~ Scannans Contract File~,~ 

*•* L1st Item References 1n Pro~res~ *** 
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"I n-t,.~,...--o,fi-t. CE 3 

---------------------------------------------------------------------·--------------------------------------------------
CAE. COMFUTFR-AIDFD ESTIMATING NA~BOROUGH BRIDGES TIME: 

Consult•n~ fn~tneers: R.P.T. 

Cloont: NAR~OROUGH C.C. Fst 1 ~1ator; BLAC~' 

f'lanner; WHITE 
-------------------------------------------------------------------------------------------------------------------·---PAGE: 1 

ITEM REFERENCE LISTING : 

2 3 6 7 8 9 \/1 

S~ctton 2 Pa~~ 20 

1 2 3 6 7 8 9 2/20 

Section 3 Pa~e 30 

1 2 3 4 3/30. 

Sectton 4 Pa~~ 40 

1 2 3 4/40 

Figure 7 LIST OF BILL ITEM REFERENCES 

NCI of' 
lto?:ros 

9 

9 

4 

4 

"' "' m 
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4,2,5 STOP 

The command ST - STOP allows the user to stop work, This 

may be done at any stage of the entry of bill item details, The 

items that have already been entered are retained on the computer 

files, Upon restarting work the user may carry on exactly where he 

left off, the remaining items being entered by the commands described 

above. 

WAYT 
Co(llnlands are ::-

Command 7 ST 

Enrl of Run 
STOP 

FU - Full F'a9e 
SI - Sonsle Ito>to 
LI - lost Boll It•• References 
ST - StoP 



s.o 

5.1 

CALCULATION OF BILL ITEM RATES 

GENERAL 

This section reviews the methods available to the 

estimator for pricing bill items. These include: 

Unit Rate Estimating from Work Groups held on the 

company library; 

Unit Rate Estimating from the build-ups of resources 

on the estimator's cost files; 

Operational Estimating; 

Entry of Spot Rates; 

Pricing on I tern as "Included In"; 

Entry of an Item Price. 

The examples given relate to the sample bill shown in Section 4. 

Before giving detailed examples of each of the above 

facilities a description of Unit Rate and Operational Estimating is 

given. 

5. 2 "UNIT RATE" AND "OPERATIONAL" ESTIMATING 

There are two basic ways of estimating. 

5.2.1 UNIT RATE ESTIMATING 

In this method the calculation of a labour, plant or 

5Z8 

material rate is based upon a predetermined output or usage rate and the 

quantity of work stated against the bill item. 

, 



ITEM DESCRIPTION OF WORK UNIT QTY RATE AMOUNT 

A Supply and Fix High Yield 
Rebar to BS4447 - 20mm 
die, 

TNNE 6,35 

The estimator decides to employ the folloW1ng resources: 

20mm diameter High Yield Steel - Cut, Bent and deliviered; 

Steelfixer, 

The output or usage rate is taken from company data and amended to 

reflect the specific contract conditions: 

20mm dia, High Yield Steel 1. 000 TNNE/TNNE 

Steel fixer 20, 500 HR/TNNE 

A quotation is received for the supply of the steel £320,00/TNNE. 

The all-in rate is calculated by the estimator to be £4.50/hr, 

To calculate the total cost for each resource multiply: 

Quantity x usage rate x cost price 

eg for 20mm diameter Hifh Yield Steel this is: 

6,35 X 1,00 X £320,00 = 2032.00 

eg for the steelfixer this is: 

6,35 X 20,50 X £4,50 = 585,78 

To calculate the Item cost, sum each resource cost total: 

Total Cost 
+ 

Total Cost 
+ 

Total Cost 
+ etc 

Resource A Resource B Resource C 

eg 2032 + 585,78 2617,78 

To calculate the Item rate divide the total cost by the Quantity: 

eg 2617.78/6 , 35 £412,25/TNNE 
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5, 2, 2 OPERATIONAL ESTIMATING 

Operational estimating calculates item rates by considering the 

total quantity of work and the total lapsed time that the resources 

for the operation are required on site, The total cost of the labour 

and plant resources required is calculated based upon an average 

output or usage rate, The rate for the work is then the Total Cost 

divided by the Total Quantity, 

Consider the following example: 

An estimator is pricing the plant required to place concrete on a 

particular contract, From the bill he knows that the total volume 

of concrete in the job is 7600m3. He decides that concrete will be 

placed at an average rate of 200m3/week, This gives a total time for 

placing concrete for 38 weeks, Concrete will be delivered by 'Ready 

Mix'. He decides that the plant he will need for the placing of the 

concrete will be: 

2 NO, 22 RB cranes 

4 NO, Concrete Skips 

6 NO, Dumpers 

6 NO, Vibrators 

The plant will be hired from the company plant yard at a weekly rate, 

held on site for the full 38 weeks, and used solely for the purpose 

of placing concrete, The total cost for the operation is therefore: 

Item No, Weekly No, Cost 
rate weeks £ --- ---

22 RB crane 2 X 220,0 X 38 " 16720,00 
Concrete Skip 4 X 10,0 X 38 " 1520,00 
Dumper 6 X 25,0 X 38 " 5700,00 
Vibrators 6 X 10,0 X 38 " 2280,00 

TOTAL COST £26220,00 

COST PER M3 = £3.28 



This rate can then be applied to each bill item involving the 

placing of concrete on a pro rata basis related to the quantity 

involved, For example, the estimator prices bill item F722,1 at 

£3,28/M3 giving an item total of £183,68, 

ITEM j DESCRIPTION OF WORK 

F722,1 Place concrete to bases I 
UNIT 

M3 

QTY 

56,0 

RATE TOTAL 

3,28 183,68 

531 

'INTEREST' can handle both 'Unit Rate' and 'Operational' estimating 

calculations, The two facilities can be used separately or combined 

by the user as follows: 

(i) By adding operational rates to the work groups 

held on the contract database, (See Section 5, 4. 3) 

(ii) By making up work groups using the CREATE ITEM 8UILD UPopho,., 

and combining operational rates with resources 

priced on a unit rate bases, (See Section 5,4,3) 

5,3 STARTING THE AB3RUN PROGRAM 

The computer should be started using the standard 

procedure, This will depend on the actual computer being used to 

run the program and the user should refer to the documentation 

supplied by the computer manufacturer, 

When the computer is started it is necessary to select 

the program which allows the estimating calculations to be performed, 

To do this AB3RUN must be entered via the input keyboard, The system 

will then request the CONTRACT IDENTIFIER and PASSWORD for the 

contract in question, These details must be obtained from the person 

' in charge of the estimating system, Providing the correct PASSWORD is 

entered the system will respond by displaying a menu of commands, 



This is the Main Menu from which the user may select any facility 

to assist him with the preparation of the estimate. 

Comroands:-

Cororoand ? 

MAIN MENU 

IN - In~eect B1ll Item 
OP - Create/Ed1t OPerational GroUP 
UP- Updat~ Praces 
SC - Cnter Sub-contract Quotes 
MA - APPl~ Mark-uPs 
PR - Pr1nt RePort~ 
HE - Set HELP Level 
DE- Delete B1ll Item 
ST - Stop 

To instigate the required option the first two letters 

of the appropriate command need to be input by the user. 

5.4 INSPECTING BILL ITEMS 

Using this command the estimator may inspect the build-up 
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of the bill items within the proJect. After entering the IN command 

the estimator must enter the ITEM REFERENCE of the bill item he wishes 

to examine. 
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Two types of ITEM REFERENCE are permitted: 

1 I 1 I 1 I A . 
BILL NUMBER/ I \ "'---..ITEM LETTERINUMBERICESMM CODE 

SECTION NUMBER PAGE NUMBER 

1 I 1 I A 
/ \ --ITEM LETTERINUMBERICESMM CODE 

SECT! ON NUMBER PAGE NUMBER 

The bill numbering method will have been determined by the chief 

estimator and input into the system after an initial study of the 

contract documents. 

Having input the bill item reference the response of 

the system will depend on whether or not the item has already been 

priced, If this is the case, the build-up of the item will be 

displayed followed by the commands enabling details to be amended, 

If the item has not been priced a list of commands is displayed 

allowing the estimator to price the item by a number of methods, 

5,4,1 UNIT RATE ESTIMATING FROM WORK GROUPS HELD ON 
THE COMPANY LIBRARY 

The estimator may price a bill item from a WORK GROUP 

held on the company data library, In the following example the bill 

item 2 I 20 I 4 has been priced by the WORK GROUP G516,0 at the bill 

entry stage, (See Section 4), 
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When the estimator uses the IN command to inspect bill 

item 2 I 20 I 4 the following display is given, 

Tt~m ~~fer~nc~ ~ CRETU~t~ to End] 2/20/4 

WAIT 
F'rtctnS f'ron\ Oat~ Lil:"lr5r'.=. 

w:.., IT 

f~rtton 7 P29C ~0/~ 
Quant•t~ 37.5 TNNE 
100 % of Wor~ GrouP G516.0 ~ 
16MM DI4 MILD STEEL ~EBAR 
-----------------------------------------------------------------------------

W•>i ~h l 

eo~~ ~~~~~~~~~~~ ~~~~~~~~~ Usa~e ~~~~~~- ~~~~~~~ 1, L5~4 STEELFIXER $4.50 18.000 100.0/. 181.0 
Net. Wastases 

Cod~ DescrtPtton Cost/Unat Usas~ Per Un1t Cost/TNt 

16 n~ DIA MILD 3TEEL 
-CUT,2ENT & DELIVER-

$304.00/TN 1.050 
--------- --------

10.0/. 

-----------------··---------------------------------------------------------
TOTAL LA20UR 
TOTAL MATERIAL 

COST/TNNE 
C05 T ITN NE 

TOfAL NET COST/TNNE 

$81.00 
$351.12 

$43:?.12 
----------------------------------------------------------------
OK to F 1l.;, 7 [RETURN for y.,s] Ji 

-------------· 

This represents the pricing of the bill item based upon 

the data in the company library. The estimator is asked 

OK to File? If the RETURN key is pressed the answer is assumed to be 

YES and the item is filed onto the contract file. If the estimator 

enters N or NO then the following options are given: 



WAH 

CouH1lands:-

P·lll It~"' EDIT opt-, on 

OLJ - Chan~e QuantitY 
UN - Cban9e Unrts of M~asurement 
OS - Chan~e De~crtPtJon 

AD - Add Work GrouP 
CH - Chans~ Fercentage of Work GrouP 
OF - Dal~ta Work Group 
fD - Ed1t Work Group 
Rfi - RQsource R~concJlJatlon 
l {I -· l Uf11P oth .. .!r P. 1 ll I tefltS w 1 th th 1 s on·~ 
FJ- Ft\@ ~Ill Ite~t 
vr- V1~w r111 It~• 
PR- Fr1nt B1ll It~ro 

535 

The estimator may choose any of the above commands to amend 

his build-up as required. This will not change the main library of 

data only the build-up of this particular bill item. 

If the estimator wishes to amend the build-up of the item 

by: 

changing the usage rate of the steelfixer to 16.5 hr/tnne; 

changing the wastage factor on the reinforcement to 7%; 

adding crane to unload the reinforcement; 

this is done with the aid of the Ed - EDIT Work Group command. 
Collmancl? ED 

r-ortlfl1ands;-

Cott.t11and ? CH 

WAlT 

AK - Add Rasourca 
AO - Add OParat1onal GrouP 
CH- Chanse Resource I 0Perattonal GrouP Details 
OR - Delete Resource 

CHANGE RESOURCE I OPfRATIONAL GKOUF DETAILS oPtion 

Kasourca Coda to Chan~a ? CRETUKN to Endl M529 

Wastases 
Code D·~scr1Pt1on 

Net. 
Cost/Un 1 t Usa~e Par Un1t Cost/TN 

(15~9 16 MM DIA niLD STEEL 
-CUT,EENT & DfLIV[K-

ConHilands ; -

$304.00/TN 1.050 

EX - rhanse F:~tenSIOn 
US - Chan9e Usase fiat~ 
WA - (nansc W2stag~ 
VI - V1~w ~esource 

Pr~ss ~ETU~N to extt 

10.0/. $351.1 



Comroand ? \JA 

10.0/. 
Wa<;tase (/.) 7 7 

Cou1mancls ; -
EX- Chanse Extens1on 
US - Cnans~ Usas~ Rat~ 
W~ - Chanse Wastase 
VT - V1~w R~sourc~ 

P~•ss ~ETURN to ex1t 

Cotnf1tand ? 

h~source Cod~ to Chanse ? (RETURN to End] ' 524 

Corl,::. 

L524 

DescriPtion Cost/Hour 

STEELFIXEF. 
[OI!Hilant::l~ ; -

$4.50 

EX - rhan9e Exten~IOn 
US - Chanse Usa9e Rat~ 
WF- Chanse W~1sht Factor 
VI - V1ew Resourc~ 

Pre5s RETURN to ex1t 

18.000 
Usase ~ate ? 16.5 

EX - Chan:Se Extension 
US - Chanse Usase Rate 
WF- Chanse We1~ht Factor 
VI - V1ew Resource 

Pr•ss RETURN to ex1t 

Cor!H11and ? 

Re•ource Code to Chan•• ? [RETU~N to End] 

WAIT 

fert1on 2 Pase 20/4 
Ouant1t~ 37.5 TNNE 
100 X of Work GrouP G516.0 
16MM DIA MILD STEEL REBAR 

CoCJ.:o D>2scr 1 Pt 1 on 
-----------

L524 STEELFIXf:F. 

Cod~ DescriPtron 
-----------

M529 16 MM DIA MILD STEEL 
-C'UT, e.ENT & DELIVEr'-

TOTAL LABOUI': 
TOTAL MATERIAL 

Cost/Hour 
---------

$4 .. 50 
Net. 
Cost/Un1t 
---------
$3()4.00/TN 

COST/TNNE 
COST ITN NE 

TOTAL NET COST/TNNE 

OK to F1le? [RETUF.N for Yes] N 

WAIT 

18.000 

Us a se 

16.500 

Us a~>::! 

1. 050 

We1sht 
Factor 

100.0;( 

W·~ I 9ht 
Factor 
-------
100.07. 
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Wasta:Ses 
P•=r Un1t 
---------

7 .07. 

$74.25 
$341.54 

$41';.79 

Cost/TN 

$81.0 

Cost/TNI 
--------

$74.2~ 

Cost/TN~ 

--------
$341.5~ 



S1ll IteM EDIT oPtion 

CottH!lands:-

CottHtlands:-

OU - Chan9~ QuantitY 
UN - Chanse Un1ts of MeasureMent 
DS - Change D~scr1Pt1on 
AO - Add Work GrouP 
CH - Chanse Percentase of Work GrouP 
DE - Delete War~ GrouP 
ED- Ed1t Work GrouP 
RR- Resource Reconciliation 
LU _ Lu•P other B1ll Ite•s with th1s one 
FI - F1le B1ll Item 
VI - V1cw B1ll Item 
PR- Pr1nt B1ll Item 

AR - Add Resource 
AO - Add OpcrdtJonal GrouP 
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CH- rh~~Se Rc£ource I OPerational Group Deta1ls 
Oh - Delete hesource 

Corllftlanr.i ? AR 

WAIT 
ADD ~ESOURCE oPtion 

Resource Code to Add ? [fiETURN to EndJ P17 

(master)~ DescriPtion - CONC SKIP 0.80M3 

0~~ ? N 
Cost $0.22/Hfi 

Resource Code to Add ? [RETURN to End] P147 

(master) 
(US•:'!d) 

0~( ? y 

DescriPtion - 22 RB TRACKED CfiANE 
Cost $6.18/HR 

De~cr1Pt1on Extens1on ? 

Outrut Rate 7 4.0 

We11ht Factor 7 [RETURN for 10DZJ 

Code Desr.rrPtlon 

P147 22 RB TfiACKED CfiANE -
fiesource Code to Add ? [RETU~N 

WAIT 

to 

Cost/Hour 
---------

$6.18 
End) 

OutPut 
------
4.000 

w.,' sht 
Factor 
-------
100.07. 

Cost/TN 
-------

$1.5 



Sect1on 2 Pase ~0/4 
Oua~t1t~ 37.5 TNNE 
100 Y. of Work Group G516.0 
16MM OIA MILD STEEL ~EeAK 

Code 

L5.24 

Cod,.. 

P147 

Co~e-

MS~'? 

DescriPtion 
-----------

STEELFIXEK 

DescriPtion 
-----------

22 RB TnACKED CRANE -

DescriPtion 
-----------

16 MM DIA MILD STEEL 
-C'UT,fENT 8- DELIVER-

TOTAL LAeOUR 

TOTAL FLANf 
TOTAL M~.TERIAL 

Cost/Hour 
---------

$4.50 

Cost/Hour 
---------

$6.18 
N•>t. 
Cost/Unot 
---------
$304.00/TN 

COST/TNNE 

COST/TNt<E 
rosr ITN NE 

TOTAL NET COST/TNNE 

OK to Fol<>? CRETUnN for Y<>sJ _ 
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We1:!:!ht 
Usa~e Factor Cost/HH· 

------- --------
16.500 1Do.or. $74.~!: 

we,~ht 
I Output Factor 

=~=~~~~~ ------ -------
4.DDO 100.0;( $1.5~ 

Wasta~~?s I 
Us aS·~ P~r Unot Cost/TNt 

--------- --------
1.050 ?.or. $341.5' 

$74.25 
Press RETURN to cont1nue : 

$1.55 
$341.54 

$417.34 



539 

Using the ED - EDIT Work Group command the build-up of the 

bill item may be changed by: 

deleting resources; 

adding resources; 

changing details of the existing resources. 

When the estimator is satisfied with the item build-up he should use 

the FI - Bile Bill Item command to file the item onto the contract 

file. A message will be given that this has been satisfactorily 

completed and he will be asked for the next item he wishes to inspect. 

Coroffiand ? FI 

•• !oll Item 2/20/4 

WAIT 

tNSPECT !ILL ITEM optoon 

Itero Reference ? [RETURN to End] 

Displayed in the menu of commands below the item build-up 

are other options open to the estimator. These are now described. 



QU CHANGE QUANTITY 

The estimator may notice that the wrong quantity for the 

item has been input, He may change this to the correct quantity by 

using the QU command, The existing quantity will be displayed and 

the user inputs the new figure, 

Command ? OU 

37 .. 5 

UN CHANGE UNITS OF MEASUREMENT 

The estimator may similarly note that the units of 

measurement have been incorrectly input, This may be changed using 

the UN command, 

Commanri ? UN 

M3 
Un1ts of M~asurement ? TNNE 

DS CHANGE DESCRIPTION 

It is possible to change the bill item description to 

that required at any stage, 

Command ? OS 

16MM DIA ~ILD STEEL REBAR 
DascrJPtJon ? MILD STEEL ~EeAR UP TO 16MM DIA. 
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AD ADD WORK GROUP 

Up to two WORK GROUPS may be used to price a bill item, The 

estimator may decide to add another Work Group.to ~he item build-up, 

This is done by using the AD - Add Work Group Command, The Work 

Group added may be taken from the data library or built-up by the 

estimator from single resources or resource gangs: 

Cor.1~1ancls:-

Command ? AD 

Command ? DA 

Oll - Chans~ Ouant1tY 
UN - Change Un1ts of M~asurement 
DS - Chang~ O~scrJPtlon 

AO - Add Work Group 
CH - Chan~e Percenta~e of Work GrouP 
DE - Delete Work GrouP 
EO - Ed1t Work GrouP 
RR- ~esource ReconcJlJatJon 
LU _luMP other &1ll IteMs w1th th1s one 
FI - F1le B1ll IteM 
VI - V1ew P1ll It&M 
PR- Pr1nt B1ll Itaro 

DA - Data l1brar~ Build-uP 
CR- Create Item 8uJld-uP 

Work Group Locle ? G517.0 

Percentage ? [RETU~N for lDOZJ 100 

WAIT -

Pr 1 c 1 n s frot11 Data L 1 brary 

If the DA- Data Library Build-up is selected the estimator will be 

asked to enter the Work Group Code, In this case the item will be 

displayed as priced from the library. If the Work Group Code does not 

exist then a message to this effect will be displayed and the user 

asked if he wishes to enter another code, 



CH CHANGE PERCENTAGE OF WORK GROUP 

This facility allows the estimator to change the 

percentage factor which is applied to the whole Work Group, This 

multiplier is used to globally amend the library standard build-up 

to the individual contract conditions, It is possible to have a 

percentage figure greater or less than 100%, 

lOO 
Parca~tese ? [~ETUfi~ for lOOZJ 80 

Where more than one Work Group exists the user is asked 

which Work Group he wishes to change the percentage figure, 

DE DELETE WORK GROUP 

The estimator may decide to delete a Work Group from 

the item build-up, This is done using the DE command, Where 

there is more than one Work Group within the build-up the estimator 

is asked which Work Group it is required to remove from the item, 

In the example on the following page only one Work Group 

exists, When the item build-up is then viewed a message is given 

that there are no Work Groups in the bill item, 
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CotiH!lands;-

Cotllflland ? .Q.f_ 

Commands:-

Cornwanti ? VI 

WI':!T 

OU - Chanse Ouantot~ 
UN - Chans~ Un1ts of (1easurement 
DS - Chan9~ D~scr1?t1on 
AD - Add Work GrouP 
CH - Chanso F'~rc~ntase of Work GrouP 
Dt - Oel~te Work GrouP 
ED E~1t Work GrouP 
hR- Resource ReconcJlJatJon 
LU _LumP other E:ll Items w1th thas one 
F! - F1le B1ll IteM 
VI - Vtew Btll Item 
FR - Prtnt Btll Item 

OU - Chanse Ouan~at~ 
UN - Chan~e Un1ts of Measuremant 
OS- Chan•e D~scrJPtJon 
AD - Add Work GrouP 
FI - Ftle roll Item 
VJ- V1ew B1ll Item 
PR- Prtnt Btll Item 

Sert1on 2 
Ou.ant 1 t':::l 

F'ase 20/4 
27.5 TNNE 
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Th~re are no Work GrouPs an this B1ll Item 
Press ~ETURN to contanu 

RR RESOURCE RECONCILIATION 

The RR - Resource Reconciliation command gives the 

estimator the total quantity of each resource within the item 

build-up. 

WAIT 

RESOURCE ~ECONCILIATION oPtton 

r::crle 

L5'".!4 
F'147 
r':52'1' 

STEELF I XER 
22 ~B TfiACKED C~ANE 
16 MM DIA MILD STEEL -CUT,eENT & DELIVER 

A'110unt 

618.75 HR 
9.375 HR 

42.131 TNNE 
Press RETURN to continue 



LU LUMP OTHER BILL ITEMS WITH THIS ONE 

The estimator may wish to price other bill items within 

the contract at the same rate and with the same resources as the 

item under consideration at that moment. This may be done using 

the LU command, The estimator will be asked: 

Do you wish to locate like items? 
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If he replies YES, the computer system searches for all bill items 

that have been entered into the system with the same Work Group Code 

as the item being currently priced, These items are then priced 

automatically at the same rate, 

It is also possible to add additional bill references to 

the list of items to be priced in a similar manner. To this list 

the estimator may make necessary deletions if particular items 

are to be considered separately, 

When the estimator is satisfied with the list of items 

to be priced, he should use the command FI to FILE the list. 

NOTE: 

Any bill item that has been LUMPED may be 

inspected and edited at a later date. This 

will change the build-up of every lumped item, 



Examples are now given below: 

OU- Chan~~ Ouanttt~ 
UN - Chan~e Untts of Mea~ura~ent 
DS- Chanse OescrtPtJon 
AD - Add Work Group 
CH - Chan9'e f··~rcoo.nta~e of Work Group 
Of - Delete Work Group 
fD - [dot Work Group 
RR- fie~ourc@ fieconclllatJon 
LU Lump other Btll It~ms w1th thts one 
FT - Fo le Bott Itero 
VI - VIew rtll IteM 
PR - F'ront Bott Itero 

Coramand ? LU 

•• Poll ltaro 2/20/1 

WAIT 

LUMP ITfMS optoon 

Do ~ou Wish to locat@ ltke ttems ? L 

Searrh•ns 
!.1st of Btll References 
-----------------------

C:ectton 3 
Sactoon 4 

f'ase 2'0/1 
Pa~e 40/1 

Commands :-
AD- Add Bott ~ef<rance 
DE·- Delete Btll ~eference 
FI - Ftle all ~eferences 

lteM ~eference ? 3/30/3 

r~rcenta~e [RETURN for 100ZJ 7 

Ltst of Brll References 
-----------------------

Sertton 3 
Sect1on 3 
So=-ct10n -4 

F'ase 30/1 
Page 30/3 
F'ag., 40/1 

Comf,land.:; :-

AD -Add £1ll Ref~rence 
DE- D~lote B1ll fisference 
Fl - F1le all Refer~nces 

~cference ftled- Fect1on 3 
fieference F1lerl - Sect1on 1 
Reference F1led- Sect1on ~ 

All fieferences have been F1led 

Page 30/1 
Page 30/3 
Page 40/1 

52 
202 

52 
10.8 

202 

M3 
M3 

M3 
M:l 
M3 
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FI FILE BILL ITEM 

When the estimator is satisfied with the item build-up 

he should use the FI command to f1le the bill item details. A 

message will be given that this has been completed and a request made 

for the next item to be inspected. 

Cornrnand ? FI 

OU - Chan~~ Ouantlt~ 
UN - Change Un•t~ of MeasureMent 
OS - Chan~e D~scriPtion 
AO - Add Work Group 
CH - Change P~rcentage of Work GrouP 
Df - D~let~ Work Group 
ED - Edot Work Group 
~R -Resource Reconctltat1on 
LU _ LumP other Boll Items woth thos one 
FT - Fole Boll IteM 
Vl - Uoew Boll Item 
PR- Pront Boll ltero 

~• Boll IteM 2/20/4 

WAIT 

1NSPECT BILL ITEM oPtion 

IteM Keference ? [RETURN to EndJ 

VI VIEW BILL ITEM 

At any time the estimator may use the VI command to 

display the latest build-up details for the bill item under 

consideration. 
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PR PRINT BILL ITEM 

The estimator may decide that he requires a printed copy 

of the bill item build-up, This is obtained by using the PR command, 

A copy of a typical bill item build-up is given in figure 8, 

page 548. 

5,4, 2 UNIT RATE ESTIMATING FROM THE BUILD-UP OF RESOURCES 
ON THE ESTIMATORS COST FILES 

A bill item may have been entered at the dataprep stage 

without reference to a Work Group on the company library. 

Wben the estimator inspects the bill item, the following 

message is displayed, 

Cotrlltl=3nds :-

PRICE PilL ITEM Manu 

DA - Data L1brar~ fuJld-uP 
CF -Create Ite~ 2uald-uP 
SP- Spot Rate Fulld-uP 
ST - SIJ1~le Sum 
JN - 1ncluded tn 

or Pl'~ss ~~TURN to return to Ma1n Menu 

The estimator may use any of the methods shown to price 

the bill item, If he wishes to build-up a rate for the item by 

unit rate estimating from the resources on the contract file this 

may be done by the CR - Create Item Build-up command, 

The example below relates to the pricing of the bill item: 

2/20/3 BREAK OUT EXISTING CONCRETE 2,5M3 



:I. 1 ... E: {ll 

Contract IdontJfJor 
Oat~ -------------------

MAN! NI\R~OROUG!l eRIDGES 06/06/82 

Sect1on 2 Pase 20/4 
Ouant1tY 27.5 TNNE 
lOO ~ of Work GrouP G516.0 
16MM DIA MILD STEEL REBI\R 

--------------------------------------------··----------------------------------
w.-,, oht 

Cod•e Descr1Pt1on Cost./Hour Usao•> Factor Cost/TNNE ----------- --------- ----· -- ----··----LC'">' STEELFIXm £1t. 50 16.500 100.07. £74.25 -'~~ 

WoJ~ht Codc, Descr1Pt1on Cost/llo•Jr OutPut Factor Cost/TNNE ----------- --------- ------ ------- ---------F'l'o7 ~2 Re. TI11\CKI:D CRANE - f6.18 4.00(] 100.07. £1.55 
Not. 1Jasta~r.2s 

Cor:J·~ DescriPtion Cost/Un1t Us a~,_..~ Per Un1t Cost/TNNE ----------- --------- --------- ---------M529 16 MM DIA MILD STEEL £30 1o.OO/TN 1. 050 7.07. £341.54 -r:ur.rENT & DU IVER-
-------------------------------------------------------------------------------

TOTI\L LMOUI~ 
TOTAL f'LfiNT 
TOTAL MAfERIAL 

COSTITNNE 
COST ITN NE 
COST/TNNE 

TOTAL NET COST/TNNf 

£7lt. 25 
£1 • 55 

£341.54 

£417.34 
-------------------------------------------------------------------------------

Figure 8 A TYPICAL BILL ITEM 
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The estimator decides to use the following resources: 

Labourer 1,5 hours/M3 

Dumper 0,67 M3/hr 

Compressor 0,67 M3/hr 

Roadbreaker 0,67 M3/hr 

Each resource is entered into the system in turn in a similar manner 

to that shown in 

The estimator uses the CR command, and must enter a suitable 

classification for the bill item, 

torM,lc<nd ? £.8_ 

WAIT 

fReAIE ITfM ~uold-uP optoon 

ClessJtJcatJon? F 

~IATT 

ADl> RCSOURCE aPtoon 

~esource Code to Add ? [RETURN to End] L1 

(contract) D~scriPtton - LABOUR 
Cost $3.25/HR 

OK ? Y 

UsaS·~ Rat~ ? 1.5 

Uooght Factor " [hETU~N for 100ZJ 

Cod·~ D·~scrJPtJon Cost/Hour 

L1 LABOUR $3.25 1.500 
~.sout ce CoJa to Add ? [RElURN to End] P19 

(contr.3ct) Descroetton - DUNFER !.20M3 
Cost $2.98/HR 

OutPut Rate ? .67 

Uco!ht F2ctor? fRETURN for IDOZJ 

Cod.:! D·~sr:rJPtJon CPst/1-iour OutPut 
----------- --------- - ~----

1"19 OUNF'EJ< 1. 20M3 $2.7!3 .670 

w~~, ~ht 

Factor 

100. oz 

W.;.t!l'ht 
Factor 
--------
10D.Ui.: 

Cost/M3 

$1,. 88 

Cost/M3 
--------

$4.45 
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~~·ourc~ Cod~ to Add 7 [RETURN to End) P174 

DescriPtion - ~OAD!REAKER 

Cost ~0.20/HR 

De~cr1Ptton Ex1enslon 7 

OutPut fiate ? .67 

We1eht Fzctor ? [~ETU~N for 100/.J 

W~t9'ht 

Cod"' D·~scrtPtJon Cost/Hour OutPut Factor Cost/1') 

--------- ------ ------- ------
P174 ROADBREAKER $0.20 .670 100.0/. $0. 
Resource Code to Add ? [RETURN to End) f'175 

DescriPtion - COMFRESSOR 
Cost $1.10/HR 

0~{ ? y 

De~craPtton Extenston ? 

OutPut Rat"' ? .67 

Wel§ht Factor ? [~ETURN for 100ZJ 

We 1 sht 
Cod-=: DescriPtion Cost/Hour OutPut Factor Cost/M, 

--------- ------ -------
______ j 

Pt75 COMFRESSOR $1.10 .670 
~ 

100.0/. $1.1 
~osource Code to Add ? [RETURN to End) 

WAIT 
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When the estimator has entered details of all the resources 

he requires within the item build-up he presses the RETURN key. The 

full build-up of the item will then be displayed •. The format of the 

build-up is identical to that previously given for items priced 

from the company library. From this point the estimator may make 

any changes he wishes as described in Section 5.4.1. ~ben he is 

satisfied with the item build-up he uses the Fl command to file the 

details onto the contract file, 

Sectton 2 Page 20/3 
OuantrtY 2.5 M3 
!00 X of Classtfrcatron F 
B~EAK OUT EXISTING CONCfiETE 
-----------------------------------------------------------------------

''"I ght 
Cod•" D•::!sCriPtron Cost/11our Usa~e Factor Cost/M 

----------- --------- ------- ------
u Ll\eOUR $3 .. 25 1. 500 100.07. H. 

lJo::i!lht 
Code D·:::scrrPtron Cost/Hour OtJtPut FactJr C~st/M 

----------- --------- ------ ------- ------
Pt9 DUMPER 1.20M3 $2.98 • 670 100.07. $4. 

F'174 RO?IDr.REAf(ER $0,20 .670 100.07. $0. 

P175 COflF'fiESSOR $1.10 .670 100.07. $1. 

----------------------------------------------------------------------------
TOTAL LABOUR 
TOTAL PL!JtH 

TOTAL NCT COST/M3 

con/M3 
COST /M3 

$4.88 
$6.39 

$11.26 

----------------------------------------------------------------------------
OK to F 1le ., [RC TURN for Yes] .tl.. 

WAIT 

Cotllttlanr.:ls:-

Cortlr11and 7 FI 

£1ll IteM EDIT oPtion 

nu - Ch~ng~ QuantitY 
UN - Change Unrts of Measurement 
DS- Ch~ns~ D~scr1Pt1on 

AD - Add Work GrouP 
CH - Change Perrenta~e of Work GrouP 
DE - Delete Work GrouP 
ED- fd1t Work GrouP 
fiR -Resource ficconc111atton 
LU ~· Lur11P other B1ll It.=>l•lc::. ••:t~"i ~: •• s one 
FI- Ftle B1ll Itoro 
VI - V1ew Btll Item 
PR- Pr1nt B1ll Itero 

+~ B1ll Jtero 2/~0/3 



5,4,3 OPERATIONAL ESTIMATING 

To estimate in the operational estimating manner the user 

must: 

(i) Create an operational group of resources; 

(ii) Apply the calculated rate to the relevant bill items, 

This involves the use of the CREATE/EDIT OPERATIONAL GROUPS command 

and the IN - INSPECT BILL ITEM command, 

CREAT/EDIT OPERATIONAL GROUPS 

To create an OPERATIONAL GROUP of resources the estimator 

uses the OP command from the main menu, The system will ask for the 

Operational Group Code, This is a number prefixed by OP, 

The estimator should enter an appropriate code, If the 

Operational Group is alreadyan file the build-up will be displayed, 

If not the estimator will be asked if he wishes to create a new 

group, 

If this is the case the estimator will be asked to enter: 

a description; 

units of measurement; 

the total quantity of work; 

average output per week, 

The system will calculate the total number of weeks in the operation 

and ask whether this is acceptable, 

The estimator may enter any output until the total number 

of weeks is satisfactory, When he enters YES this is assumed to be 

the total duration for the operation, 
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The system then requests the Number of Hours per week. 

The estimator should enter the average hours worked per week on the 

operation. Operational Groups may be made up of hourly or weekly 

priced plant. The estimator is then asked to enter the resources re-

quired. It is required to enter: 

the resource code; 

the number of units; 

the number of weeks; 

the allocation percentage. 

Any number of the resource may be used in the operational group. The 

number of weeks the resource will be employed must be equal or less 

than the duration of the operation. Not all the cost of the resource 

need be allocated to one particular operational group. (eg if only 

50% of the crane is to be used for operation during the period the figure 

should be entered and the remainder of the crane cost entered elsewhere 

in the estimate). 

NOTE: A resource may be entered more than once. If the 

same type of resource is to be used within the 

group but for different time periods they should be 

entered as single resources with a different time 

period. 

When the estimator has finished entering the resources he should type 

RETURN to END the listing. He will then be presented with the following 

list of commands. 

ComMands:-
DS - Chan~e DescriPtton 
UN- Chan~e Un1ts of MeasureMent 
nu - Change Total Ouant1t~ 
AV - Chanse Avera~e OutPut 
HR - Chanse Hours I Week 
AD - Add Resourc~ 
Vl - V1ew OPerational GrouP 
PR - Pr1nt Qperat1ona\ GrouP 
AR - 01sP\a~ Avera~e Resource Requtreroent 
FJ- F1le Qperatronal GrouP 
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By entering VI the estimator may view the Operational Group 

Build-up, This will g1 ve details of: 

the resources within the Operational Group; 

their cost, allocation and time on the operation; 

the total cost of the operation; 

the total quantity used in the operation; 

the total number of weeks in the operation; 

the average hours worked per week; 

the average output per week; 

the plant rate for the operation; 

the labour rate for the operation; 

the total rate for the operation, 

In the example given below the estimator combines the resources 

described in Section 5.2.2into an Operational Group OPl described as 

Plant for Placing Concrete, The build-up of the group is then 

displayed, 

CoriHt1and"S;-

wttn 

~AIN MENU 

TN- InsPect r1ll IteM 
OF - Cre3t~/Ed1t OPerational GrouP 
Llf' - liP~at~ Frtces 
SC - Ent~r Sub-contract Quotes 
MA - ~pol~ Mark-UPS 
Ffi - Fr1nt RePorts 
HF - qat HELP Laval 
DE- Delate B1ll Itero 
ST - StoP 

CF~4TE/EDIT OPERATIONAL GROUP oPtion 

OPerational Group Cod~? (RETURN to EndJ OP2 

~P~r?.tlonal GrouP not on File 
Do YOU Wish to cre~te a new OPerational GrouP ? Y 

DescriPtion ~ PLANT FOR FLACING rONCRETE 

Un1ts of Measureroent ? M3 

Tot.at Ouant1t" ? 2£QQ._ 

Avera~e OutPut P~r Week ? ~00 

Total number of Weeks 1n the OPer2t1on = 
0~( ? .1_ 



~.oource Code ? r~ETURN to EndJ P!47 

2? ~~ TRACKED CRANE 
NUhlb~r of ~~n1ts ? 2 

Number of Week~ ? 38 

Cod~ DescrJPtJon 

F147 2.2 ~;e TRACf(ED 
F ~c;: o•.Jr(' e Code ? rRfTURN 

CONr. Sf(IP 0.80M3 
rJWJlt~>~r of un1ts ? 4 

Nwuber of Wee,.., c; ? 38 

Nr. 

C~ANE ::1 
to EndJ P17 

$/Week No Week Allac. 

$346.08 38.0 1007. 

Allocatton Percents•• ? CRETURN for 100ZJ 

DescriPtion Nr. $/Week No week Alloc. 

P17 CONC SKIP 0.80M3 4 $!2.32 38.0 !007. 
~·•o••rce Code ? l~ETURN to EndJ P19 

DIJMPEJ; !.20M3 

Number of Weeks ? 18 

Hllocat1on Percentage? [~ElURN for !OOZJ 

DescrJPtton Nr. 

P'9 DUMPER !.20M3 6 
J;e~ource Code ? CRETURN to EndJ P516 

UI!~ATOR CPETROLI 
Nu,~ber of un1ts ? 6 

Nuwber of Week~ ? 38 

$/Week No Week Alloc. 

$166.88 38.0 lODZ 

Allocatton Percents•• 7 [RETURN for !DOZJ 

Coc!o;, OescrJPtJon Nr. $/Week No Wee~ Alloc. 

P516 VIBRATOF CPETROU 6 $8.41) 38.0 100Z 
J;e•ource Code ? [J;[JURN to End] 

J 
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Cost 

$26.302. 

Cost 

$1,872. 

Cost 

$38,048.6 

Cost 

$1,915 .. 2 



Cofi\Manr::ls:-
os - Chan~~ o~scriPtlon 
UN- Change Un1ts of Measurewent 
DU - Chanle Total Ouanttt~ 
AV - Chanle Averale OutPut 
HR - Chanla Hours I Week 
AD - Add ~esource 

CH- Chan~e R~£ource Deta1ls 
DE - Delete Resource 
V1 - V1ew OPerational GrouP 
FR - Pr1nt OPerational GrouP 
AR - DisPlaY Av~ra~e Resource Re~utreroent 
FJ- F1le OPerational GrouP 

OP2 - PLANT FOR PLACING CONCRETE 

rode D~~scriPtlon Nr. 

-----------
f'l? CONC Sf(l f' O.BOM3 4 
p19 DUMPER 1.20M3 6 
f'1L..7 2~ RB TRACf(ED CRANE 2 
P'516 VI BR!\ TOR <PETROL> 6 

Total QuantitY used 1n Calculation 
T~tal Number of Weeks 1n OPerat1on 
Average Hours Per Week 
Av~ra~e OutPut Per We~r. 
Pl3nt rate for the oPeration 

T~tal Rate for the OPeration 

$/Week No Week A lloc. 
------ ------- ------
. $12 .. 32 38.0 100/. 
$166.88 38.0 1007. 
$346.08 38.0 100/. 

$8.40 38.0 100:1: 

Total Cost for'the 0Peratton 

7600.0 M3 
:!8.0 w~:::eks 

56.0 
~oo.oo M3/Week 

$8.97/M3 

$8.97/M3 

556 

Cost 

$1,87~. 

'$38 r Q1,8. 
$;?6,302. 

$1,915. 

$68.138. 

Press RETURN to conttnue 
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The estimator may amend the operational group build-up as he requires. 

Using the commands given in the menu it is possible to: 

change the basic quantities time and output 

for the operation: 

add, delete or change individual resources and 

their requirements within the group. 

In the example below the estimator changes the number of 22 RB cranes 

required from two to three. 

(OJilll\ands:-

Coullnant:l ? CH 

OS - Lhan9e DescrtPtton 
UN - Chan9e Unrts of Measurement 
QU - Chanle Total Ouantot~ 
AV - Chan~e Average OutPut 
H~ - Chanle Hours I Week 
AD - Add Kesourc~ 
r.H- Chan9~ Fe~ource D~tatls 

Of - Delete ~esource 
VT - V1ew Operational GrouP 
FR - Pr1nt 0Perattonal GrouP 
A~ - DtsPlaY Avera9e ~esource Requtrement 
F! - Ftle 0Peratronal GrouP 

DescrrPtton Nr. $/Week No Week Alloc. Cost 

P<47 ~2 ~B TRACKED CRANE 
CorMnands:-

2 $346.08 38.0 100;( $26,302. 

Nll - Chan~e Num~er of untts 
WF - Change nurober of Wee~s 
Al - Chc:nse Allocation 
VJ - Vtew fiesource 

or Press ~ETURN 
CorMtland ? NU 

:> 
Ntlmber of untts ? 3 

Cot1Hilands:-
Ntl - Chan9e ~umber of units 
WE - Chan9e number of W9e~s 
AL - Chanle Allocatoon 
VI - Vtew fiesource 

or Pr•>SS fiETIJ~rl 
f'ot111112nd ? __ 



Comfllands;-
oq - Chang~ u~~crtPtton 

U~ - Chang~ Untts of ~easurement 
QU - Chan•e Total O~ant1t~ 
AV - Chan~• Avera•• O~tPut 
H~ Ch2n~e Hours I W~~k 
AD - Add ~osourc-
CH- Chan~e R~sourc~ D~tatls 
Df - De\~te Resource 
Vl - Vtew Qp~rattonal GrouP 
PR - Prtnt Qperattonal GrouP 
AR - Dt~PlaY Average Resource Re~utr~ment 
FT - Ftle Operational GrouP 

r.otJHLl2ncl ? VI 

OP2 - PLANT FOR PLACING CONC~ETE 
--------------------------------------------------
C'f\cle DescrtPtton Nr. $/IJ•ek No Week Alloc. 

----------- ------ ------- ------

F' 1 7 CONC Sf(IP 0.80M3 4 $12.32 38.0 100/. 

p19 DUMPER 1. 20~13 6 $166.88 38.0 100/. 

p147 22 R~· T~ACf(ED CRANE 3 $346.08 '38.0 100/. 

f511> VH~ATO~ (PETROL> 6 $8.40 38.0 100/. 

Total Cost for the OPerat1on 

Total QuantitY uced tn Calculation 
Tnt?l Number of Weeks tn 0Perattan 
Averase Hours Fer Week 
Avera9e OutPut Per Week 
Plant rate forth~ oper~tton 

Total Rate for th~ Qperatson 

76oo.o r,., 
38.0 Weeks 
56.0 

200.00 1'13/IJ•>ek 
$10.70/1'13 

$10. 70/1'13 
--------------------------------------------------
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Cost 

$1,872.6 
$38.048.6 
$39.~53.1 

$1,915.2 

$81.289.6 

Press RETURN to cont1nue 
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DISPlAY AVERAGE RESOURCE REQUIREMENT 

Using the AR command the estimator may display the Average 

Resource Requirement for the Operational Group, This gives details 

of the resources used within the group and their average output, 

The example below relates to the Operational Group already built-up, 

Como1ands:-
OS - Cha~g~ D~=cr!Ptron 

U~ - Chan~e Un1ts of MeasureMent 
OlJ- Chan~e Total Ou2nt1tY 
AV - Change Averss~ OutPut 
HR - Chan!e Hours I Week 
AO - Add ~esourc~ 
CH- Chan9e Resource Detatls 
Of - Delete fiesource 
Vl - V1ew OPerational GrouP 
PR - Fr1nt 0Perattonal GrouP 
AR - DasPla~ Averase Resource Requ1reruent 
FJ - F1le OPerational GrouP 

Cor.ut~and ? AR 

Pl? 
f19 
Pl47 
pc-,16 

[h::sc r 1 Pt 1 an 

CONC Sf(IP 0.80M3 
DUMPER 1.20M3 
22 RB TRACKED C~ANE 
VISRATOR IPET~OLI 

PRINT OPERATIONAL GROUP 

Avera~e 
Nr. OutPUt un.ts 

4 • 89 M3/HR 
6 .60 M3/HR 
3 1.19 M3/HR 
6 .60 M3/HR 

Press RETU~N to cont1nu 

If the estimator decides he wishes to keep a separate 

record of the operational group build up he may use the command 

PR to obtain a printed copy, A typical copy is shown in figure 9 

page 560, 



CE on.;=tl. GrouP 

Contract Icl~nttfl~r Oat~ 

MAN! NARBOROUGH eRIDGES 06/06/82 
==================~==========~================================================= 

OP2 - PLANT FOR PLACING CONCRETE 
--------------------------------------------------
Cod~ Do:strJPtton Nr. £/We•>v. No w~~~~"· All oc. 

----------- ------ ------- ------
P17 CONC S~UP 0.80M3 4 £12.32 38.0 1007. 
Pl9 DUMPFR 1.20M3 6 f166.88 38.0 lOOY. 
P147 22 RB TRACHED CfiANE 3 £346.08 38.0 100% 
P516 VH·RATOR <PETROL> 6 £8.40 3B.O 100Y. 

Total Cost for th" 0Peratton 

Total QuantitY us~d rn Calculation 
Total NuMber of Weeks In OPeration 
Avcra~e Hours Per W~ek 
Averase OutPut Per Week 
Plant rate for the OPeratton 

Total Rate for th" OP.,ratlon 

7600.0 M3 
38.0 W~e¥s 

56.0 
200.00 M3/W.;,<:k 
£10. 70/M.3 

£10.70/M3 
--------------------------------------------------

Cost 

£1.87:'.64 
£38,048.~4 
£39, lt53.12 
£1,915.~0 

------------
£81.~89.60 

------------

=============================================================================== 

Figure 9 A PRINTED COPY OF AN OPERATIONAL GROUP "' 8 



FILE OPERATIONAL GROUP 

When the estimator is satisfied with the operational group 

build-up he may file the details using the Fl command, The group is 

then stored on the computer files and may be used to price bill items 

from within the IN- INSPECT BILL ITEM OPTION, After filing an 

operational group details the user may return t~ the main menu by 

pressing the RETURN key, 

NOTES: 

Operational groups may contain labour or plant or a 

combination of labour and plant resources, 

No material resources may be used in an operational group, 

Weekly or hourly resources may be used in an operational 

group, 

Labour or Plant Gangs may be used in an operational group, 

A total number of ten resources or resource gangs may 

be used within an operational group, 

Details of the operational groups build up may be changed 

at any time until the group has been used to price a bill 

item. 

Up to 1000 different operational groups may be held on a 

single contract, 

, 
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USING OPERATIONAL GROUPS TO PRICE BILL ITEMS 

Operational Groups may be used to price bill items by: 

adding the rate to an existing item build up; 

pricing the item solely on operational rates. 

An example of each of these is given below. 
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Everytime that an operational group is used to price a bill item a 

check is made of the total quantity which the operational group has 

been used to price to date. This is displayed to the user along with 

the quantity on which the operational group is calculated. This is to 

ensure that the estimator does not price items over and above the 

original quantity envisaged so underpricing bill item rates. 

ADDING AN OPERATIONAL RATE TO AN EXISTING ITEM BUILD-UP 

In the example below, the operational group OPZ is used to 

price a bill item relating to the provision and placing of concrete. 

The provision of the concrete has been priced from a unit rate Work 

Group on the company library files. The estimator adds the operational 

group to cover the placing of the concrete. 

The bill item is first inspected via the IN- INSPECT BILL 

ITEM OPTION. This displays the provision of the concrete. The 

estimator then adds the operational group OPl via the ED - EDIT BILL 

ITEM OPTION. 

I 



MAIN MENU 

TN - InsPoct Btll It~M 
OP- Cr~ate/Ed1t OPerational GrouP 
UP- UPdate Pr1ces 
SC - Enter Suh-cnntract Ouot~s 
MA - APPl~ Mark-ups 
PR - Frtnt RePort~ 
HE - Sat HELP Level 
DE- Delate Btll Item 
ST - StoP 

WAn 

TNSFtCT P.ILL ITEM optton 

Itam Referonce ? [RETURN to End] 2/20/6 

WAn 
Pr1crn~ froro Data LibrarY 

WAIT 

~ertton ? Pase 20/6 
Ou3n~ttY 310 M3 
•00 Z of Work GrouP F237.0 
OE3TGN ST~UCf. CONC. 20 MPA 20 11M AGGR. SfiC 

Cod.:. 

L '5 13 
L514 

Cod"' 

P5f)O 
F501 

l-'512 

r.orie 

M504 

M'5()5 
M50B 

DescriPtion 
-----------

MIXER DRIVER 
SHOVEL Of'FRATER 

DescriPtion 
-----------

21114 MIXER 
!M3 F.E.ADY-CF.ETE TRUC 
f( ( 1 MILE HAULl 
SILO (50 TONNE> 

OescraptJon 
-----------

SULF HATE RESISTANT 
CEMEN r 

SAND 
20 Mr1 AGGR. 

TOTAL LAeOUR 
TOTAL PLANT 

Co-st/Hour 
---------

$3.41 
$4.1 D 

Cost/Hour 
---------

$1.88 
$2.40 

$0.50 
Net. 
Cost/Untt 
---------

$0. 00/TN 

$0.0fl/M3 
$0.00/TN 

COST/M3 
COST/M3 

TOfAL NET COST/M3 

OK ta Ftl~? [RETURN For Yesl ~ 

Usa1·~ 

.160 

.160 

OutPut 
------

.16f) 

.140 

.160 

Usa~e 

.320 

Press 

.350 
1.100 
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We 1 ,Jht 
Factor Cost/M3 
------- -------
100.01. $0.5 
100.01. $0.6 
Wet•ht 
Factor Cost/M3 
------- -------
100.0/. $11.7) 
100. o;. H7.1 j 
100.01. $3. 1 
Wasta~•!S 

F'er llntt Cost/M3 
--------- -------

0.01. $0.0 

RETUF.N to cont1nue 

0.01. 
0.01. 

$1.20 
$32.02 

$33.27 

$0.0 
$0.0 



WATT 

Co1'Jlf1l ancls:-

B1ll Item EDIT oPtion 

QU - Chan~e OuantttY 
UN -Change Untts of Measureffient 
OS- Chan9e D~scrtPtton 
AD - Add Work GrouP 
CH - fhan~e Percentase of Work GrouP 
DE - Delete Work GrouP 
ED - fd1t Work GrouP 
RR -Resource Reconcaltatton 
LU _lumP other Pall IteMs wtth this one 
FT- Ftle Btll lt~ro 

Vt- V1ew ~1ll Item 
PR- Fr1nt B1ll Item 

AR - Add Resource 
AO - Add OPerational GrouP 
CH - Chanse Resource I Qperattonal GrouP O~ta1ls 
OR - Delete Resource 

Cofllmand ? AO 

WATT 

ADD OPfRATJONAL G~OUP oPtion 

OPerational GrouP Cod~ to Add 7 (~ETU~N to End] OP2 

OP2 - PLPNT FOR FLAC!NG CONCRETE 

Code DescrtPtlon Nr. 
-----------

F 1 7 CONC Sf(!F' 0.90M3 ~ 
Pl9 DIJMFER 1.20M3 6 
Pt~7 22 RB TRACf(ED rRANE 3 
P511, VIBRATOR <PETROL> 6 

Total QuantitY used 1n Calculatton 
Tot~l Nuffiber of Weeks 1n Qperataon 
Avera~e Hour~ P~r Week 
Avera9~ OutPut Per We~k 
Plant rate for the operatron 

T~tal Rate for the OPeration 

$/Week No Week Alloc. 

$12.32 
$166.88 
$346.08 

$8.40 

38.0 
38.0 
38.0 
38.0 

1007. 
1007. 
1007. 
1007. 

Total Cost for th~ OPeration 

7600.0 M3 • 
38.0 Weeks 
56.0 

200.00 M3/W~ek 
$10.70/M3 

$10. 701M3 
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Cost 

$] .872.64 
$38,01o8.64 
$39.~53.12 

$1,915.20 

$81.289.60 

.Press RETURN to contrnue 

Thrs rncreases the use of thiS operatronal ~rouP to 
Group was calculated on the bas&s of 
OK 7 .:!. 

Oe~crrPtlon Extens1on ? 

Code O~sCriPtJOn 

np2 PlANT FOR PLACING CO 
NCRETE 

OP~rat1onal Group Go~~ to Add ~ CRETURN to End) 

310.00 M3 
7600.00 M3 total use 

Cost/M3 

$10.70 



WAIT 

s~rtiOn ? Pa~e 20/6 
Quantrt~ 310 M3 
100 7. of Work GrouP F237.0 
OESIGN STRUCT. CONC. ~0 MFA 20 MM AGGR. SRC 

Corl"' 

L'513 
t5:!4 

Cor!~ 

P500 
F'501 

F'5i2 

Corle 

M504 

M505 
M50B 
Corfe 

OP~ 

Oesr.:rJptJon 
-----------

MIXER D~IVER 
SHOVEL OFERATER 

D·::s-:r 1 Pt 1 on 
-----------

21/14 MIXER 
~M3 F.EADY-CRETE TRUC 
f( ( 1 MILE HAUL> 
SILO (50 TONNE) 

D~scr1Pt1on 

-----------
SULF'HATE RESISTANT 
CEMENT 

SANO 
20 MM AGGR. 

DescriPtion 
-----------

PLANT FOR PLACING CO 
NCRETE 

TO fAL LMOUR 
TOTAL FLANT 

Cost/Hour 
---------

$3.41 
$4. 10 

Cost/Hour 
---------

$1.88 
$2.40 

$0.50 
Net. 
Cost/Unrt 
---------

$0. 00/TN 

$0.00/M3 
$0. 00/TN 

COST/M3 
COS,T /M3 

TOTAL NET COST/M3 

Usag~ 

.160 

.160 

OutPut 
------

.160 

.140 

.160 

Usage 

.3::>0 

Proe:ss 

.350 
1.100 

·~ Bill IteM 2/~0/6 Fr \ed 4-< 
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W•> 1 ght 
Factor Cost/M3 
------- -------
100.07. $0~5 

100.07. $0.6 
We 1 9ht 
Factor Cost/M3 
------- -------
lOO .07. $11.7 
100.07. $17.1 

100.01. $3. 1 
Wasta~ec; 

Per l/nrt Cost/M3 
--------- -------

o.or. 

RETURN to 

o.or. 
o.or. 

$1.20 
H2.71 

$43.92 

$0.0 

cont1nue 
1 

$Q.OC 
$0.00 

Cost/M3 
I ---------

$10.70 



PRICING A BILL ITEM SOLELY ON OPERATIONAL RATES 

The estimator may price a bill item directly by applying 

operational rates. To do this he must: 

inspect the bill item via the IN command; 

use the CR - Create Item Build-up command; 

add the Operational rates via the AO command in 

the Edit Work Group Option. 

This is shown in the example below. 

The extimator prices an item 

5/50/4 Placing of Concrete 150 M3 
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by applying the operational group rate OP2. It should be noted that 

when using the CR- Create Item Build Up command the system 

automatically asks which single resources the estimator wishes to 

enter. If none are to be added into the build-up then the user should 

immediately press RETURN. The system will indicate that the item at 

present contains no resources at all, and then present the usual 

list of options. The estimator should select the Ed - Edit Work 

Group Option and then add the operational group via the AO command. 

, 



q.~!·tton 5 
Qu;ntotY 
WAtT 

F·a~~ 50/4 
56 M3 

FRICE BILL ITEM Menu 

Comf!lands :-
DA- Data LobrarY ~uold-up 
CR- Great~ IteM BtJJld-uP 
SP- SPot ~ate Buold-uP 
SI - s 1 n~ne Surtl 
IN - Included tn 

or press RETU~N to return to M3tn Menu 
Comn1and ? fB 

WAJT 

CREATE ITEM Buold-up oPtoon 

Cl3ssJftcatJon 7 F 

WATT 
ADD ~ESO~RCE optoon 

R9•ourca Coda to Add 7 [fiETURN ta EndJ 

WAtT 

Sert1on 5 Pase 50/4 
QuantJt~ ~6 M3 
100 7. of Class1frcatson F 
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----------------------------------------------------------------------
lh~re IS noth1nS 1n th1s Work Group 
OK to F1le 7 CRETURN for YesJ N 

WAir 

Corrlfllandc;:-

B1ll IteM EDIT oPtion 

QU - Chan9a Quantoty 
UN - Chan1e Unrtq of Measur~Ment 
OS - lhan9e O~scriPtJon 
AO - Add Work Group 
CH - Chan9e Percentage of Work GrouP 
OF - OQ\~te Work GrouP 
ED- Fdot Work GrouP 
RR- Resource Re~ont1l1atton 
LU _LUMP other B1ll It~oos With thiS on~ 
FI- Fol•> Boil lt•>to 
VI - Voaw Boll Itaffi 
FR- P~ont Boil Itaffi 
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Comraands:-

AR - Add Resourc~ 
AO - Add OPerational GrouP 

Comlfl-'3nri ? AO 

WAlT 

ADD OFERATJONAL G~OUP oPtion 

Oper•t1on3l Group Code to Add ? [RETURN to Endl OP2 

OP~ - PLANT FOR PLACING CONCRETE 

CcJd~ Descr1Ptron Nr. t/tJ~ek No tJeel-- Alloc. 
----------- ------ ------- ------

P17 roNC s•nF· 0.80M3 4 $12.32 38.0 1007. 
P19 DUMFEF' 1.20M3 6 $166.88 38.0 1007. 
p147 22 RB TRACf:ED CRANE 3 $346.08 38.0 1007. 
F'S16 VIeRATOR <PETROL> 6 $8. "tO 38.0 1007. 

Total Cost for th .. 0Peratton 

Total QuantitY us~rl 1n Calculation 
Tot~\ Number of Weeks 1n OPeration 
Ave~a9e Hours Per Week 
Average OutPut P~r Week 
Pl3nt rate for th~ oPeration 

Total Rate for the OPeration 

7600.0 M3 
38.0 Weeks 
56.0 

200.00 M3/Week 
$10. 70/MJ 

$10. 701M3 ' 

Cost 

$1,87:?.6 
$38.048.6 
$39,453.1 
$1,915.2 

-----------
$81.289.6 

-----------

Press RETURN to cont1nue 

Th1~ 1ncraas~s the use of th1s oPerational ~rouP to 
GrouP was ralculated on the bas1s of 
OK ? Y 

Oescr1Pt1on Extens1on? 

OF'~ PLANT FOR PLACING CO 
NCRETE 

O•arat1onal Group Coda to Add? [RFTURN to Endl 

WAlT 

~ert1on 5 Pa~~ 50/4 
QuantitY ~h n3 
100 7. of Class1f1cat1on F 

Cod a 

OP:> 

Des er 1 Pt 1 on 

PLANT FOR PLACING CO 
NCRETE 

TOTAL PLANT 

TOTAL NET COST/M3 

OK to F1la? CRETURN for Yasl 

~~ Bill It~M 5/50/4 

COST/M3 

366.00 M3 
7600.00 M3 

$10.70 

$10.70 

t.otal use 

Cost/M3 

$10.7 

Cost/M3 

$10.70 



NOTE: 

In the above example the estimator, after pricing the 

item by the application of the operational rate OPl 

immediately files the item, However, there is no reason 

why,if required,he should not add individual resources to 

the build-up via the normal menu of commands, 

I 



5, 4, 4 ENTRY OF "SPOT RATES" 

The estimator may not wish to price a bill item by 

consideration of resources but by the addition of monies under the 

cost code categories, The SPOT RATE option allows the estimator 

to insert sums of money against the cost code categories of: 

Labour; 

Plant; 

Materials; 

Aux, Plant; 

Domestic Sub-contractors; 

Additional, 

These sums of money are then totalled to form the item rate, 

As with the CRE:ATE =~M e.ur...o-up fac.lr~yi t is necessary to 

insert a WORK GROUP classification for the item, 

S~ct1on 3 Page 30/5 
0u~ntJtY 4.5 M3 
WAIT 

FRirE eiLL ITEM Monu 

DA - Data Lrbrar~ Burld-uP 
CR- Cre3te Item Build-uP 
SP- SPot ~ate ~ullcl-uP 
SJ - s 1 n~ne sw.\ 
JN - Includod 1n 

or Press RETURN to return to Ma1n Menu 
Co Cl\tr\c3"ncl ? SP 

WAIT 

SF'OT ~ATE Bu!lcl-uP oPtion 

I 
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ADDING A RATE 

The command AD allows the estimator to enter a sum of 

money into the item under a chosen cost code category. It is only 

necessary to enter the first two letters of a category when entering 

it into the system. 

Co;.t Cod~ ? LAB 

Rat~ <•n $/M3 )? 12.5 

COI'IH11ands :-
AD - Add Rate 
CH - Change Rate 
DE - D~lo::te Rate 
VJ - V1ew It~~~(/ 

OS - Chanse DescriPtion 
QU -Change Btll Itaffi Quanttt~ 
lJN - Chanse Unlts of MeasureMent 
FJ - Ftl" Iteffi 

the estimator may then contrive to add sums under another cost code. 

Command?~ 

Cost Code ? FLT 

Rate <•n $/M3 )? 15.75 

romnlands :-

Comlttand 7 AQ_ 

Cost Cod~ ? AUX 

AD - Add Rat-. 
CH - Chan g., Rat~ 
DE - Delete Rate 
lJI - V1~~w It~:::rtl 

DS - rhanSe DescriPtion 
QLJ- Chan~e B1ll Item QuantitY 
UN - Chanse Un1ts of Measurement 
FJ - Ftle Ita10 

~at~ <•n $/M3 )? 4.9 

rofMtlandS ; -
AD - Add Rate 
CH - Chang~ Rate 
DE - Del-.te Rate 
VI - VI·~W ltt~fll 

OS - Chan~e DescraPtJon 
QU- Change Btll It~ffi auant1t~ 
UN - Chans~ Unots of M~asur~ruant 
Fl-Ftlelt"'M 
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CHANGING A RATE 

At any time the estimator may change a rate already 

entered via the CH command, 

Sert1on 3 Pa~e 30/5 
Ouant1tY 4.5 M3 
C\~sstftr.atton : F 
DescriPtion : BREAK OUT FXISTING CONCRETE 

Cate1or._, 

LA e .• 
PLT. 
AUX. 

Cotrlmands :-

Comfllanti ? CH 

Cost Code ? LAB 

Rate 1n $/M3 

Ite10 Rate 
Itenl Cost 

AD - Add Rate 
CH - Chanse Rate 
DE - Delete Rate 
VI - V1ew Ite10 
OS- lhan~e OescrtPtton 

12.50 
15.75 
4.90 

33.15 $/M3 
$149.19 

Oll- Chanse B1ll Ite10 QuantitY 
tiN - Chanse Un 1 ts of Measurerrtent 
FJ- Ftle It.:!!trt 

R3te 1s 12.50 $/M3 
N~u Rate ? l3.5 

DELETING A RATE 

To delete a rate the estimator uses the DE command, 
Commanrl ? QS 

Cost Code ? AUX 

Cotttfllands :-
AD - Add Rate 
CH Chanse Rate 
DE - Delete Rate 
V I - V 1 ew Iter• 
OS - Chan~e OescrtPtJon 
QU- Chan1e Bolt Item QuantotY 
tiN - lhanse Un 1 ts of M.;:asurel'll>:nt 
FJ - F1le Itero 

Sertoon 3 Pase 30/5 
QuantotY 4.S M3 
Classtflcatton : F 
ra•croPtlon : e~FAK OUT EXISTING CONC~ETE 

CatesorY Rate on $/M3 

LAB. 
F'L T. 

Corllfrlandc; :-

1 terrl Rate 
I tetrl Cost. 

AD - Add Rat"< 
Cll - ChanS;, !'at .. 
DE - Delete Rate 
VI - Vtew lb~trl 
OS - Chan~e DescriPtion 

13.50 
15.75 

29.25 $/M3 
$131.63 

QU- Chande Boll IteM QuantitY 
tJN- Chans~ Untts of MeasureMent 
FT - Ftl~ lt~M 
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CHANGING THE BILL ITEM QUANTITY 

The estimator may decide to correct the item quantity that 

has been entered at the Dataprep stage, This is done in a similar 

manner to that described in Section 

CHANGING THE UNITSOF MEASUREMENT 

Similarly the estimator may wish to change the units of 

measurement, This has already been shown in Section 5.4.1. 

CHANGING THE ITEM DESCRIPTION 

If it is required to change the item description the DS 

command is used, This is described in Section 5.4.1. 

VIEWING THE ITEM 

At any time the estimator may use the VI command to view 

the build-up of the item rate, The following example relates to 

the above additions, 

c€~t1on 3 Fag~ 30/5 
Du2nt1tY 4.5 M3 
Cl2s~1f1~atJon ; F 
ra•criPtlon : PREAK OUT EXISTING CONC~ETE 

Cat~~or~ 

LAB. 
F'L T. 
AUX. 

Cor,lfll"3nds :-
fiD 
CH 
rE 
VJ 
DS 
l1U 
lll~ 

It~111 hat·~ 
Jter11 Cost 

- Add Ratoo 
- Chan1~ F..3to?! 
- Del.;.to:: !;.et·~ 

- V 1 ew Ite11l 

Rat•> 1 n $/M3 

12.50 
15.75 
4.90 

33.15 $/M> 
$1'\9.18 

- Chan9~ D~scrJPtJon 

- Chan~e C1ll Itero OudntttY 
- Chan~e Un 1 ts of M·_a-:,w~er,l•~nt 

FT 1 - F1le Itero 
COfllfll:=J11rl ... £1.. 



5.4. 5 PRICING AN ITEM AS 'INCLUDED IN' 

The estimator may not wish to price an item at all but 

mark it as 'Included In' another bill rate. 

s~ctlon 3 
nurnttt':i 
WATT 

This is done via the IN command. 

Pa9<> 30/6 
12 M3 

PRICE SILL ITFM m<>nu 

DA - Data LibrarY 2ulld-uP 
CR- Cr<>at<> It<>M Build-up 
SP - SPot Rat<> BUild-uP 
SI - S 1 n9le Sw•• 
IN - Includ8d In 

or press ~ETIJRN to return to Ma1n Menu 
CocJH11anri ? 1N 

WAIT 

lNGLLIDED IN oPt ton 

WAIT 
s~rtton 3 F'a9~ 30/6 
9LINDING TO 2ASES 
l1uant1t"' 12 M3 

Itero th1s IS Included 1n w1th 7 3/J0/4 

Co11101anrl's :-

CotJHaand ? FI 

~~ Chan9e DescriPtion 
er - Chan9<> lt8M thiS IS Included In With 
QU- Ghan9e B1ll Item QuantitY 
UN - Chanse Untts of Measureffient 
FI - Fll<> Ite01 

•4 B1ll Item 3/30/6 Fa led -i~ 
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5,4,6 ENTRY OF AN ITEM PRICE 

The estimator may wish to price a bill item by entering a 

single sum of money against one of the cost code categories: 

Labour; 

Plant; 

Materials; 

Auxiliary Materials; 

Domestic Subcontractors; 

Addi tionai. 

This is done by using the SI - Single Sum command, In the example 

below, the estimator prices an item by entering £5000,00 against the 

Additional Cost Code category, Having entered the amount a simple 

build-up for the item is displayed and the user has the normal 

facilities to change his pricing details as appropriate, 

s~c.tton 5 
lluant at=: 
WATT 

Pa~~ 50/5 
1 NO. 

PRICE BILL ITEM Manu 
--------------------

Cot1Hll3nris ;: -
DA - Data Ltbrar~ eutlcl-UP 
CR- Create Item euald-UP 
SP - Spot Rat~ Butld-uP 
SI - S 1 nsl.;, Suroo 
IN - Includad on 

or press RETIJRN to return to M~tn Menu 
ConlCil<incl ? ..§..!. 

WATT 

SINGLE SUM optoon 

Classtftcatton 7 7 

WAH 
Cost Cod.;, ., MAT 

Sutll ? ~500 

Ouantot~ 1 NR 
Glasstftcatton : Z 
Da~croptoon : ELECTRONIC SIGN 

Cate~orY Suoo 

/ 

MAT. $2,500.00 
Cor11fl1ands :-

Comtnan~ 7 FI 

CH - Chan~e SUf1\ 
CC - Chan~a Cost Cod~ 
OS - Chan~e DescrtPtJon 
QU- Changa Boll Itaro QuantotY 
tiN - Chan~e Un 1 ts ot M~asureRlent 
FI- Fol"' It"''" 
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5,5 THE DE - DELETE BILL ITEM COMMAND 

This command from within the Main Menu of commands of 

AB3RUN allows the estimator to delete a bill item from the contract 

file, This should not be confused with repricing items which should 

be performed by removing pricing data from bill items from within the 

INSPECT BILL ITEM COMMAND, The Delete Bill Item command removes all 

reference of the item from the contract files and the item will no 

-, c J longer appear in any print out, 

MAIN MENU 

Corrlt11ands;-

CouH11and ? DE 

WAH 

JN - InsP~ct B1ll It~M 
OP - Creat~/Edrt OPerational Group 
UF'- UPdote F'r1c~s · 
SC - Ent~r Sub-cantr3ct Quotes 
MA - APP\~ Mark-uPs 
Pfi - Pr1nt RePorts 
HF - s~t HELP L~v~l 
OF- Delete B1ll !tero 
ST - StoP 

DELETE BILL ITEM oPtion 

Itero Reference ? [fiETUfiN to EndJ 5/50/5 

Sect1on 5 
QuantJt'd 
ELECTF.ONIC 
0~~ ? y 

Pase 
j 

SIGN 

50/5 
NR 

·~ B1ll Itero 5/50/5 
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5.6 ADDING BILL ITE~~ 

During the tender preparation period, the estimator may be 

required to add additional bill items to the contract that were not 

evident at the dataprep stage. This is done by using the IN - Inspect 

Bill Item command and then inputing the bill item details in the 

normal fashion. 

The example below relates to the addition of a bill item. 

Section 5, Page 50, I tern 5 • 

CotL'mands:-

Co111mand ? IN 

WAH 

MAIN MENU 

lN- InsPect B1ll Item 
OP - Craata/Edtt 0Parattonal GrouP 
UF-' - llpdat.~ r·r I c•:;:S 
SC - Enter Sub-contract Quot~s 
MA - APPl~ Mark-uPs 
PR - Pr1nt ~ePorts 
HE - Sat HELP Laval 
DE - Dalata Btll Itam 
ST - StoP 

1NSFECT Pit L IlEM opt ton 

Item fiefer~nc~ ? [RETURN to End1 5/50/5 

Ptll Item not on Ftla 
Do YOU w1sh to create a new B1ll IteM ? Y 

()u?ntJt~ .... 1 

Un1t~ of MeasureMent 7 NR 

WorK GrouP Code 1 ? [RETURN for no rude] 

DascrtPtton 7 ELECTfiONIC SIG~ 

Nufi,ber of Sub-contractors ? [RETURN fo~ none] 

, 
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5. 7 SET HELP LEVEL 

After the estimator has become fully conversant with the 

menus of commands within the system he may suppress their display 

on the V.D.U. by the use of the SET HELP LEVEL command. This is shown 

below: 

Coruruand 7 HE 

IN- In:.p.::c.,. B1!l ~i~:.•m 
OP - Creat~/Ed1t Doer~t1onal Grouo 
UF - U~date P~1ces 
se - Enter·· SLt.o-contract GL\Otes 
MA- ~ooly MarX-uos 
FR - Fr1n~ Feoc~t~ 
~E - Set HE~F Level 
DE - [l.:,•l e i e P;. l 1 ! 1 enr 
ST - Sto:J 

Help levels 
0 - 2uop~es= Menuc 
1 - D1:.olay ~enus 

Help Level " [~ETU~N for 1] 0 

With the commands suppressed the prompts presented to the estimator 

are minimal. Below is an example of selecting a bill listing with 

the system. 

Can rnand ~ IN 

WAIT 

INSPEC7 BILL ITEM opt1cn 

Iter~' Fv?fer·ence " [F\:i::TUh.N 10 E.ndJ ~/~0/l 

WAIT 

Already Pr·1 ced 

WAIT 



579 

If at any point the estimator is unsure which command 

to input he should input HE and the appropriate commands available 

for that point in the program will be displayed. 

WAIT 
Bl 11 I t~r~• EDIT o~ t 1011 

---------------------

CorMue~ nd ? ED 

Cc·urqanc nut on M.;-o'""t 

CorurualidS:-
PR - ~act ~~scurc~ 
AD - hctd Ooerat1onal Gro~o 
CH- Charqa Resource 1 Oceratio~al Group Detal•S 
DR - Delete ~esour~e 

Likewise, if an incorrect command is entered the commands 

available will be displayed. 

If the estimator wishes to have all the menus displayed he 

should re-set the HELP level to 1. 

lten1 ~efErence ? [~ETUR~ to EndJ 

WAIT 

NAil\: MENU 

He l o l .-:·v~ l s 
0 - Suppress ~enu~ 
1 - Display Menus 

Help Level 7 [~ETU~~ for OJ 1 

Corun•ands:-

Con•ua nd ? PR 

IN - In:=OECT S:..ll Iteru 
OF - Create/Edit Ocerational Group 
UP - Update Fr1ces 
SC - Enter Sub-contract Q~otes 
MA - Aoo1y M~r~-uos 
F~ - F~1nt ~eo~rts 

ME - Set HELF Leve: 
DE: - [J.:Ie1.:- E·l1l It.:~n1 

ST - Stop 
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6,0 REPORTS AND MARK-UPS 

GENERAL 

This section describes the reports that may be obtained 

from the system and the facilities available for the conversion of 

the direct cost estimate into a tender by the addition of mark-up 

allowances, Access to these facilities is through the Main Menu 

of Commands of the AB3RUN program, 

6,1 REPORT PRINTOUTS 

Various reports may be obtained from the system, These 

range from formal listings of the bill items and calculated rates, 

to details of the estimate required for the tender adjudication 

' meeting, The calculation of bill totals and printing of reports 

may be obtained by the estimator at any time during the estimating and 

tendering process, 

In order to select the reporting facility required the 

user should request the PR command from the Main Menu of Commands 

shown below, 

TN - 1nsPect B1ll IteM 
OP - Create/E~1t OPerational GrouP 
UP - UPdate Pr1ces 
SC - Enter Sub-cnntract Quotes 
~A - APPlY Mark-uPs 
PR - Pr1nt RePorts 
HE- Set HELP Level 
DE - Delete B1ll Iteffi 
ST - StoP 
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Examples of each type of Pr~nt out are now given. The user should note 

the following important points which refer to ~ the print outs. 

(i) It is not necessary to obtain a listing of all the items that 

have been priced for the contract when obtaining a report. 

The user will be asked the following question before any 

printing is instigated: 

Portion of Contract to be Listed? ( RETURN for whole Contract ) 

It is possible to obtain details of: 

all the items within the contract; 

the items in a single bill (where the contract consists 

of a number of bills); 

the items within a bill section; 

the items on a particular page. 

To obtain details of all the items within the contract the RETURN key 

should be pressed. To obtain information from part of the contract 

the appropriate reference is input. The exact reference is dependant 

on the bill numbering method. Assume the items have been referenced 

in Bill Numbering Method '1 

/1 I 1 I 10 I 1~ 

Bill N~ber 11 \ Item reference 
Section 
Number 

Page Number 

By entering 1/ all Bill Number 1 would be listed 

1/1 all Bill Number 1 Section 1 would be listed 

, 1/1/10 would list all the items on Bill Number 1 Section 1 

page 10. 
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If items have been referenced by B1ll numbering method~ 

/ 
1 I 1 I 

t Section Number 
Item Number 

Page Number 

Entering 11 would g1ve all Section 1 items 

lll would give all Page 1 items. 

(ii) The System may ask the user: 

Do you wish to include item build-ups not yet inspected? 

Where the estimator has decided to price bill items with reference to 

Work Groups on the company library the bill item does not become 

formally priced until it has been inspected by the estimator. 

However print outs including data from the library may be obtained 

by answering YES to the above question. If NO is entered following 

this prompt the listings produced will only reflect those items 

inspected by the estimator, Theprint out produced will not contain 

any money against other items. A message W1ll ind1cate the items that 

have not been inspected. 

(ii1) When a report is requested it will be necessary for the 

system to sort bill item details and perform calculatio~~. The length 

of time taken will depend upon the computer being used and the number 

of bill items on the contract file, ~!essages will be displayed to the 

user in order that he may be certain that the system is performing 

satisfactorily and has not halted due to a malfunction. Typ1e~l messages 

are: , 
WAIT 

*** Bill of Quantities Sort in Progress *** 
*** Searching Contract Resources *** 
*** Resource Reconciliation in Progress *** 
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As information is totalled messages will be given to the user eg: 

~ ¥ 
126 Sorted Bill Items now on File. 

When a bill calculation is in progress the Page and Section 

Totals will be displayed on the screen as shown below: 

++~ Btll of QUantrtles Calculation ~~+ 
N~tt Costs .;..;..;. 

N~tt cost of b1ll •~~~ 1/1 

N~tt ~ost of b1ll sect1on 1 

~~tt cost of b1ll sect1on ? 

Nett cost of ~1ll Pa~~ 3/30 

N~tt cost of b1ll s~ct1on 3 

Nett cost of ~Ill s~ct1on 4 

Ne1t rost of b1ll Pa~e 5/50 

N~tt cost of btll s~ct1on 5 

$25,.000.00 

$25,000.00 

$3::.>,799.79 

$32,799.79 

$10,557.86 
--------------------' $10,557.86 

$20.1~~.78 

$21),144.78 

$5,000.00 

$Cj,.QOO.OO 

Nett cost of Contract $93,502.43 

(iv) When requesting calculations and listings of bill items the 

user must select whether to have Nett or Gross cost totals produced. 

This is done by entering the appropriate answer to the question 

NETT or GROSS costs ? GfiOSS 



( v) Wi th1n the report listlng the following special markers are 

used to indicate to the estimator where information is still out-

standing and the pricing of the bill item 1s not complete. 

SC Sub-contract Quote (s) outstanding • 

AQ One or more resources within the bulld-up are still 
flagged as "Awaiting Quotes". 

NP The Item is not priced at present. Either no pricing 
information at all has been supplied, OR the bill item 
has been allocated a Work Group Code or codes at the 
data prep stage, the item has NOT been inspected, and 
the user has answered "NO" to the quest~on: "Do you 
wish to include I tern Build-ups not yet inspected?" 

The followingrnessages can only occur when the user opts to: 

S84 

"Include Item Build-ups not inspected" within the bill listing totals. 

NV Not Valid. The Work Group Code has an 1nvalid format. 
The software has failed or the file is corrupt. 

Examples NVl* 

NV2* 

NV12 

First Code Invalid. 

Second Code Invalid. 

Both Codes Invalid. 

NF Not Found. The Work Group Specified is not in the library. 

Examples : NFl* 

NF2* 

NF12 

First Code not 1n Library. 

Second Code not in Library. 

Neither Code in Library. 

DL Priced Directly from Data Library. 

NV and NF are so important that they over-ride other 

messages. So, for example, if an item has sub-contract quotes 

outstanding and a Work Group Code not on f1le only the latter fact 

Wlll be dlsplayed. 

, 
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(v1) After the calculations have been performed the user will 

be asked to check that the printer is available for use, The message: 

"Make sure printer is available (press RETURN)" will be 

displayed, Printing will only commence after the RETURN 

key has been pressed, 

(vii) When listing resources,it is unnecessary to list each type 

of resource within the cost code category, The user is given the 

facility to select the range of resource numbers for which details 

are required, In the example below the user selects details of 

Material resources between numbers 1 and 50, 

ConHel~ncl ? !!f' 

WAIT 

LIST UPDATf PRirES OPtion 

Core11e1ands :-
WH - Whol"' F1l"' 
SI - S1n1le Resource TYPe 
PA - Part o~ Resource TYPe 

Cor11mand ~ PA 

Be~1n L1st1n~ at <Resource Code) 7 Ml 

En~ L1~t1ns at <Resoyrc"' Cod"') ? M50 

or 
WAH 
FULL 

are 4 resources re9u1r1n~ about 
1 PaS.,(s) for Full l1st1ns 
1 PaS"'(s) for Br1ef L1st1ns 

or BRIEF l1st1nS? FUlL 

Make sure Prtnter 1~ ava1lable (pre~s RETURN) 
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Alternatively the user may be asked to state which type of resource is 

required and the numbers from which he requires details, 

6,1,1 LIST UPDATED PRICES 

In the course of preparing the direct cost estimate for the 

project the estimator will need to amend the file of resource prices 

to suit the particular contract, This report enables him to list 

those amended prices, The estimator may list: 

the whole resource file; 

a single type of resource; 

part of a single resource type, 

In the example below the estimator decides to list out the items that 

have been updated within the first twenty-five items of the plant file, 

WAIT 

LIST UPDATE PRICES oPt1on 

co.ur.~ands :-

Commanri ? PA 

WH- Whole F1le 
ST - Stn~le Rcsourc~ TYPe 
PA - Part of Resource TYPe 

Enri Lt5ttnS at (Resource Code> ~ P25 

Ther~ are 12 resaurc!s requtrtn$ about 
2 Pas~Cs> for Full ltsttn9 

or 1 Pa~c(s) for Brtef Ltstt~9 
WAIT 
FUI_L or PRIEF L1st1nl ~ PR 

Make sure Prtnter ts avatlable (press RETURN> 



The print out gives the resource code, description and cost, A copy 

is given in figure 10, page 588. 

6,1,2 LIST OPERATIONAL GROUPS 

Operational groups of resources are created to price bill 

items on the basis of the lapsed time that groups of labour and plant 

resources will be required on site to undertake specific operations, 

These groups are unique to each contract, No data is permanently 

stored on the company file giving details of operational resource 

groups, However the user may access contract files and obtain a full 

breakdown of each operational group used within the contract, An 

example is given below and figure 11, page 589, give a copy of a 

typical operational group, 

Cot(H!13ndc;:-

FRINT ~EPORTS Menu 

UP - Lost UPdated Proces 
OP - Lrst Operatronal GrouP~ 
IT- lost Boll of Ouantotoes Item Totals 
P~- Lost Boll of Duantotoes Pa9a Totals 
SE- lost Boll of Duentotoes Sectoon Totals 
RR- List Resourc~ ReconcllJatJon 
CO - Ltst Contract R~sources 
QIJ - List Contract Resources Awa1trn~ Quotes 
Nn - Last Contract ~esources Not Awa1t1n~ Quotes 
WIJ - L 1st Where R·~sourc·~s Useli 
CR- Lost Where rreated Buold-UPS Used 
SC - L1st Whero Outstand1n~ Sub-contract Quotes are 
UN - lost UnProced Boll Items 
TR- L1st B1ll Itoms b~ Trade Cl3S51flcatton 
ST - StoP 

or pr~ss RETIJ~N to return to Ma1n Menu 
:onH112nd ? Of' -
WATT 

liQT OPE~ATIONAL GROUPS oetoon 

~· Sort 1n Pro~ress E~ 
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! Operatronal ~roup(s) requ1rans th~ same nurober of Pa~e<s> 

11ake sur~ Pr1nter ts avatlahle (Press RETURN) 



,_, 
Dato:: 20/06/81 

In-t ...... ~t-est CE 3 Cont .. rac-t ... F<o::::so•..crc::•:--- L s-t ... ' n~J 
f'age 

n 

,-
p~ D•.::scrJPtJon - BAR BEND MACHINE rwo DRV UP TO 55 MM BARS ------- Cost £4.12/HR -P3 Oescr•Plion - eA!'. SHEAR MACHINE PWR ' DRV UP TO 55 MM BA ------- Cost £3.45/Hf~ 

(' P4 DescriPtion - PORTBLE COMFI\CSSOR !!.43M3 /M IN INC HOSC ------- Cost £8. 75/Hf~ 

F'5 De:scr!Pllon - CONC MIXEfi/BTCH WCIGHER /LOADING 
c 

SHOVEL ------- Cost £3.45/HR 
..... 

F6 D..:scr1Pllon - p.~N MORTAR MIXER <0.91M DIAl ------- Cost £1.34/Hf~ 

(' PlO Do:scr!Pllon - POWER FLOAT 
------- Cost £0.75/HR 

P12 Oo:scrtPlion - EXC CiiANE TRC~~D 
c 

UP TO 6 TONNES <DERV ------- Cost £14. 85/Hf~ 

c f'18 De:scr!Pl!On - CHAIN SLING ID MM DOUBL£ ------- Cost £0. 0:!/Hf\ 
I ~ 

P19 Des er 1 P t 1 on - DUMPER 1.20M3 
~ 

0 
0 

------- Cost £2. 98/Hf\ 

P21 Oe:scr!Ptlon - DUMP TfiUC.{ 10.5M3 ------- Co~t £12.98/Hii 
'-' .-· po• 

-~ Do:scr!Pllon - GENoRATOfi If( VA 

0 
------- Cost £C.B5/HR 

P25 DescriPtion - TRANSFORMeR IKVA 
0 

------- Cost £0.05/HR 
(! 

F:L gure 10 A SECTION FROM THE LIST UPDATED PRICES PRINT OUT 
"' ()J 
()J 



20/06/82 

-· 

l. ni:..~r ~st. CF 

OP--:-.::r.ut ona-1 

========================-===~================================================== 
OFl - FLANT FO~ FLACING CONCREfE 
--------------------------------------------------
Code C'l-.::~crtPtton Nt'. £/~~~ ... k No Wee~. A lloc. 

----------- ------ ------- ------
Ft7 GONG s•aP 0.80M3 .; £12.3:? 38.0 lOOi:: 
Pl 9 DUMFEfi l.:?OM3 6 £108.64 38.0 1007. 
F147 2::? fiB TRAGI( EO CF.ANE 3 £3~6.08 38.0 \007. 
F516 V!eliATOR (PEHOL> 6 £8.40 38.0 1007. 

Total Cost for th.;: 0Pocratton 

Total Uuanttt~ used tn Calculatton 
Total N~wb&r of w~~ks tn OP~ratton 
Av~r~g~ .iours Per w~~k 
Averag~ OutPut P~r W~ek 
Plant r~t~ for the OP~ratton 

Total ~ate for lh~ o~eratton 

7600.0 M3 
38.0 Wo::o;:i'.s 
56.0 

"oo.oo M3/Weok 
£8.95/M1 

f.B.95/M3 

--------------------------------------------------

\ost 

£1r87r)o64 
f24.769.9'2 
£39.-153.12 

£1,915.20 
------------

£68,010.89 

------------

==========================================================~==================== 

Fi gur~e-'l~l.,_.::.._~A~P~RI~N::!..T~O~U~T~O~F-'AN~_:O~P~E~RA=T~I~O~N!:AL~G~R~O~U~P~B~U:!.I~L:::,D-_U::.!:P 

·, 

"' "' "' 
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6.1.3 LIST BILL OF QUANTITIES ITEM TOTALS 

The command IT enables the user to produce a list of the 

total of each bill item within the whole or part of the prOJect. 

The user will be asked whether NETT rates or GROSS rates are required. 

It is possible to select whether the print out produced will include: 

the rate of each item within the different cost code 

categorie£ ; or 

the sum of money within the different cost code categoroe.s 

together with a total of the additions added for each item 

and the gross cost. 

Examples of the different printouts are shown in figures 12 

to 16 inclusive, page 592 to 596. 

At the start of each printout details of any mark-up additions 

to the bill items are given in order that the user may be fully aware 

of the make-up of the item prices. At the start of the NETT cost 

printout details of any surcharges are given. At the start of the 

GROSS cost printout details of any surcharges, on-costs, distributed 

sums and rate loading are given. Where a GROSS cost printout is 

requested the NETT cost is first calculated and the total displayed. 

After the listing of bill item totals a trade summary is 

given of the portion of the bill printed out with the monies in each 

cost category listed. 

At the end of the printout the opt1on is given to the user 

of obtaining further reports from the calculations that have been made. 

Where the calculation of the complete bill has been made the user 
I 

may obtain: 
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a summary of item totals; 

a summary of page totals; 

a summary of section totals, 

In the example below the estimator has already obtained a printout 

of the NETT item sums for the contract, He then selects a Summary of 

Section Totals, 

NETT or GROSS coqtc ? NETT 

FRINT-OUT FORMAT 

RA - Rat.;,s 
SU - Nett SuMs and Add1t1ons 

COflllrl ~nrl ? SU 

P11rt1on of C'ontract to b(! Llst>?d ? CRETliKN fat"' Whol~ fontractl _ 

~I!\ IT 
~~~ P1ll of Ouant1t1es Sort 1n Pro~ress ~~~ 

28 Sorted b1ll 1teros now on f1\e 

WAJT 
+~~ ~esource ralculatlon In Progress f~+ 



0 

..., 
-' 

) 

-. 

"[n-t-... ~r.-?s-t-... CE 3 

r.AE. r.OMFIITFR-AJDED FSTIMATING NARBOROUGH F~IDGES 

WAIT 

C 1 o •nt: NA~BOROIIGH C. C. 

T•n~~r Submtsslon Date: 30/06/82 

e.ILL LISTlNr, ~ 

MA~K - UPS <NETT. 

SurcharSt:!S 

lAP·. 
PLT. 
AUX. 
MAT. 
POM. 
ADD. 

0 
0 
0 
0 
0 
0 

Fr1nt ~111 IteM DescriPtions [~FTtJ~N for NoJ? Y 

MaY~ sur~ Prtnt~r 1~ avat1abl~ (Pr~ss ~ETUfiN> 

Fl. gure 12 BILL LISTING 

Esttmator: BLACtC 

P1ann~r: WHITE 

MARK-UPS (NET) 

TIME: DATE: ~0/06/82 

f'AGE: 1 c 

c 

c 



Int•~r·~st CE :_~ 

1''\ CAE. CdMPUTE~-AIDED ESTIMATING TIME; DATE: 20/06/82 ,.., 

r. 

ClJ~nt; NA~BO~OlJGH C.C. Est1roator: BLACK 

Tend~r SubroJS~Ion Date: 30/06/82 Ptanl"'-=:r: WHITE 

6 r 

') BILL LISTING ; 

TRADE SUMMARY< NETT SUMS+) 

) N-=:tt.Cost Ad'dit1ons Gross Cost C' 

f: Earthworks £6.298.50 c 
F: In s1tu c:onc:ro::to:: 

0 

G: Conc:r~te anc:Jllar•~s .! £32.~09.00 

z; MISC~\\an~OYS work £6,~60.00 c 

0 

Figure 13 BILL LISTING TRADE SUMMARY 



CAE. COMPUTER~AIDEO ESTIM~TING NARBOROUGH eRtDGES 

ITE:'I F' C.f.. ?R(IV~ LA POUR PLANT AUX~PLANT rATERIAL9 

7 

3 

4 

7 

£299. !:12 f619.52 £0.00 

{609.96 £1:?8.00 £0.00 

eRE M' OUT E'I(ISTING CQNt:RET~ 

re.oa £5 • .1;0 £0.00 

f.3,037.50 £0.00 1..0.00 

INCLUOlD IN 

DESIGN 9TF<!JCT. CONC. ::?0 MPA :!0 MM AGGR. SI\C 
f3l2.00 £12.700.70 ro.oo 

CLA'3C3 F1 rORMWOr,l( 'I.JQIJMM WID~ 
Not ~~t I"~v~ct~d 

£130.62 /38.15 £0.00 

o '5U?Pt Y PRECAC::T COliC, P.EAMCi 
N~t ~~t Jn~P~rt~d 

ro.oo 

£1.305.60 

£0.00 

£13.167~00 

ro.oo 

£228.75 

DATE: 20/06/82 

OOM~ S/t: OTHER NETT. C09T ADD!T!(IN9 OPC'SS CO';T 

£0.00 .t::o.oo t919.QJ; 

ro.oo £0.00 

£('!,('10 fi'J.OO f13.l8 

£0.00 £0.00 

£0.00 fD~OO £13.072.70 

£0.00 • !0.00 £3.1;7.!2 

--~--------------~-----------------------------------------------------------------~----------------------------------------
~~ 00 f.I;,6Q6,68 fl3o'i91.77 r~.oo f1~.701.3~ ro.oo ":0.00 

-------------~--------------------------------------------------------------------------------------------------------------
~0 00 £J;,6Ft6,60 £!1,.1;91,77 ro.oo £1.Ji.7Ct1.35 fO 'JO fO.OO £32,799. BO 

--·- ---~----------------~--~--- - ------- ----------------------------------------------------------~----------------------

Figure 14 BILL LISTING ITEM SUMMARY 

DL 

DLAO 

OL 

DLAO 
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~AE. COMFUTF~-AIDED ESTIMATING 

Cl t~nt: NAReO~OtJGH r.r. 

r~n~~r SubMISSIOn Date: 30/06/82 

e ILL LISTING : 

SECT SUMMARY( NETT SUMS+) 

SEGT F'.G.& P~OV. l.ABOIJR PLANT 

----------- ------
1 £38.000.00 £0.00 £0.00 

2 fO.OO £4.606.68 £13.491.77 

3 £8.80 £t.Z87.51, £'5.211.00 

4 -"0.00 £3,258.16 £6,481.52 

0 5 £5,008.00 £0.80 £0.00 

PILl TOTAl. £35,000.00 F9,154.39 £25,184.~9 

Figure 16 

DATE: 'D/06/82 

~eferenc~ Cod~: MANl 

EstiMator: FLACK 

Planner: loJHITf 

F'AGF; 1 

-------------------------------------
AUX.PLANT MATEPIALS OOM. S/C OTIIER NETT. COST ADDITIONS GROSS coqr 
--------- --------- -------- ---------- --------- ----------

£8.00 £0.00 £0.00 £0.00 no.ooo .oo 

fO.OO £1~.701.35 £0.00 fO.DO £32.799.80 

£0.00 £4.057.30 £0.00 £0.00 £10,557.86 

£0.00 £10.405.10 fO.OO £0.00 £20.144.79 

£0.00 £0.00 £0.00 £5.800.00 £5,000.00 

£0.00 £29,163.75 ro.oo £~.ooo.on £98.50?.44 

BILL LISTING SECTION SUMMARY 

An 

AO 

AO 

• J 

n 

.. 

"' "' "' 
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6,1,4 LIST OF BILL OF QUANTITIES PAGE TOTALS 

The estimator may not require a listing of all the item prices 

in the bill but a printout giving the Page Totals, These may be 

obtained by using the PA command, The user may select whether NETT 

or GROSS cost totals are printed, 

In the example below the estimator selects the NETT rate 

Page Totals listing for the contract, An example of the printout is 

given in figure 17 page 598, As before a Trade Summary 

listing is also produced for the portion of the bill requested, 

Cotntnand"i;-

PRINT REPORTS Menu 
------------------
lJP - Lrst UPdated Pr1c~s 
OP - L1st OPerational GrouPs 
IT- l.rst ~tll of Ouantrt1es Item Totals 
PA- L1st B1ll of Ouant1t1es Pate Totals 
SE- l.1st P1ll of Ouant1t1es Section Totals 
fi~ - Lrst Resource ~econcllJatron 
ro - l rst Contract Resources 
OtJ - L1st Contract ~~sources Awart1n~ Quotes 
NO- L1st Contract Resources Not AwaJttnS Quotes 
L!IJ - L 1st Wher•:! R·=:-;ourc•=:s Usc~r:l 
CR- !.1st Where Cr~ated Du!ld-urs Used 
se -LISt Where Outst3ndJnS Sub-contract Quotes are 
liN- List llnPrlce<'l P.1ll Ite•••• 
TR- L1st B1ll Items bY Trade Clas~1f1cat1on 
ST - "toP 

or Press RETURN to return to Marn Menu 
(Ofl'l'llBt1d ? F'A 

NFTT or GROSS co~ts ? NETT 

F~rt18n of Contract to be Listed? [RETURN for Whole Contract] ~/ 

WATT 
·~- Resource CalrulatJ~n In Prn~ress ~44 

6,1,5 LIST OF BILL OF QUANTITIES SECTION TOTALS 

In a similar manner to the List of Bill of Quantities Page 

Totals it is possible to obtain a list of Bill Section Totals, The 

totals given may be NETT or GROSS, An example of the printout is 

given in figure 16, page 596, 



-----------------------------------------------------------------------------------------------------------------------
CAE. COMFUTEA-AIDED ESTIMATING NAPeOROUGH BRIDGCS TIME: DATE: 20/06/82 

-----------------------------------------------------
Consult1n~ En~lneers: R.P.T. 

r, 

Cloent: NAReOROUGH C.C. 

TendAr SubmiSSion Oat~: 30/06/82 

-----------------------------------------------------------------------------------------------------------------------2 

nLL LISTING : 

P~G~ SUMMARY< NfTT SUMS•) 

PAGf P.C.& PROV. LA201JR PLANT AUX.PLANr MATERIALS DOM. S/C OTHER NETT. COST ADDITIONS GROSS COST ) -------------------------------------

£~.00 £4,606.68 £13.491.77 £0.00 £14,701.35 £0.00 £0.00 £32.799.RO 

) ----------------------------------------------------------------------------------------------------------------------------
S~CT. TOTAL 
----------------------------------------------------------------------------------------------------------------------------

fO.OO £4,606.68 £1>,491.77 £0.00 £14,701. "35 £0.00 £0.00 

-------------------------------------

Figure 17 BILL LISTING - PAGE SUMMARY 
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6.1.6 LIST RESOURCE RECONCILIATION 

Because the complete build-up of each bill item is stored 

on the contract file it is possible to obtain the total amount of 

each resource (say Concrete Class E) that is required within a 

particular section or the whole project. It is possible to select 

which type of resource (Labour, Plant, Materials etc) for which 

information is required to be listed and within that resource type a 

range of resource numbers (ie all materials coded Ml to M30 say 

Reinforcement). 

In the example below a reconciliation listing is produced 

for all Materials coded between Ml and M500 in Section 2 of the 

contract. A copy of the printout produced is shown in figure 18, 

page 601 For each resource the basic amount is given and the 

direct cost. Also printed out is the total wastage allowance and the 

direct cost of this wasted resource. 

After this listing it is possible to obtain other reports 

for that portion of the contract without having to wait while the 

calculations are performed. These reports are: 

List of resources awaiting quotations; 

List of resources not awaiting quotations; 

List of Contract resources. 

In this example the user decides to select a listing of all the 

resources that were awaiting quotations in Section 2. A copy of the 

printout is shown in figure 19, page 603. 

Comro~nd ? ~R 

Forto~n ~ontr&ct 
WAJT 

to bo Lo~ted 7 [RETU~~ for Wh~le Contr•ctJ ~/ 

Oo ~ou wtsh to Include IteM Bu!lcl-uos n~t ~et InsPected 7 Y 
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*•~ R~sourc~ ReconcllratJon Calculation in Fro~ress ~~¥ 

·~~ Search1n~ Contrart Resources ~~4 

Scannln~ 2/20/l 
E-1-1,.0 - EXCAVATE AND CA~T AWAY 

Scann1ncJ 2/20/2 
E6-15.0 - SUPFLY AND COMPACT IMPORTED FILL 

Scanntnc:J 2/20/3 
F - PREAK OUT EXISTING CONCRETE 

ScannrncJ 2/20/' 
G516.0 - 16MM DIA MILD STEEL REPAF' 

Scannrnc:J 2/20/6 
F237 .o - DESIGN BT~UCT. CONC. 2D MPA 20 MM AGGR. SR 

Scanninc:J 2/20/R 
Z999.9 - MPNHOLE 1067MM DIA \.~M DEEP 

Srannrnc:J 2/20/8 
Z999.8 

WAIT 

Sect1on 2 

Spg~lfY wh1ch TYPe of Resource [RfTlJ~N for AllJ ?.M 

~p~clfY Resource l1st1n~ l1m1ts [~ETURN for NOJ ~ Soo 

M~Ye sure Fr1nter 1~ avarlabte (press fiETURN> 

•+~ fiesource Reconciliation L1sttnS 1n Frosress ·~¥ 



..... 

T n~:..•=:t'""•-=-s.+... CE 3 
----------------------------------------------------------------------~------------------------------------------------CAE. COMF IIHR-AI DcD ESTIMAT1NG N~~~OROUGH PRIDGES 
----------------------------------------------------- TIME: DATE: ?0/06/82 

---------------------
r.11'='nt: NAi\BOF'OUGH C.C. ---------------

EsttMator: eLACK 
T~n~er ~ubmrssr~n Date: 30/06/82 

F'lanno:.r: WHITE 
-----------------------------------------------------------------------------------------------------------------------

-------- -----------

~172 TMFO~TFD G~ANULAR 
MATERIAl TYFE A 

M101 CONC~ETr CLASS E 

F~ECAST CONC ~ING 
1067i1f1 DJA 

M3P! FO~MWORK TO M/H 1067 
MM DIA 

M387 

COMMONS 

MANHOLE COVER AND F~ 
ME 

STEF IRONS 

COVER SLAB TO M/H 
1067MI'1 r1IA 

Figure 18 

Materral 1\esource R-::con~tltalton 
-----------------------Pas re A1oount Dtrect Cost ------------ -----------

256.00 T £1.305.60.:0: 

I. 96 M3 f54.88:t: 

1.97 M £59.!0< 

9.51 M2 f4 7. 55 

.07 THOU '". 09< 

1.00 NR £:!7.00'(-

5.97 NR f9. 13< 

1.00 NR £27.00• 

RESOURCE RECONCILIATION LISTING 

f'AGF: I 

Was tag-~ Direct rest ------- -----------
'256.00 T f1.30":i~604' 

l . 96 M3 £54.88~ 

1.97 M £59.trJ¥ 

9.51 M2 £~ 7. •.s 

.07 THOU f..4 ~ (19-¥ 

1. on NR £27.00• 

5.97 NR f9.13:t: 

1.00 NR £27.00¥ 

,. 

,-

r 

.. 

(' 

r 

' 

C"· 

' 
,.., 
~ 

( 

8 ... 



CorM11anclc;:-

Ltst M~nu for; Sect1on 2 

OU - l 1st R.;:sourc~::~ Awa1t1n~ Ou0tes 
NO - L1st fiesourcec; Not Awa1t1nS OuoteG 
CO - 1-•~t Contr?ct fiesourc~s 

CoroMand [RETU~N to Ex1tl ? QU 

S>?ctJon 2 

SPe<lf~ wh1ch T~Pe of ~esource [RfTURN for AllJ? M 

SP""'Ctf':' Ro::~ource ltsttn9 Ltmtts [f\FTURN for NOJ '=' 500 

Ma~e sure Prtnter ac; ~va1lable (press RETUR~) 

602 



:r n-t ..... ~ ....... ~~...-... CE 3 

CAE. COMPUTER-AIDED fSTIMATlNG -----------------------------------------------------------------------------------------------------------------------
DATf: 20/06/82 NARBOROUGH ~RIDGES TIME: 

-----------------------------------------------------
R~fer~nce Co~e: MAN! 

r.lltent: NAI\~.01\0IIGH C.C. Fsl1mator: PLACK 

T~nrler ~ubmiSSJon Datte: 30/06/82 
.. 

F'tanner: WHITE 
-----------------------------------------------------------------------------------------------------------------------

PAGE: 1 

) Snctton? 
Materia\ 1\esources Aw~1t1n~ Quot~s 

::l r,~c;ourre ['I~SCr'IPliOn Cost/UnIt Discount -------- -----------
M177 'MFORlFD Gf,~NUL AR £5.10 -4<f 

MATERIAL TYFE A 

~ M191 roNC~ETf CLASS E f2B.OO •M3 

M38? f KECAST CONC RING 
~ 1067MM DIA 

£30.00 •M 
0 

M3r' roMMONS f58.00 ..:THOU 
~ 

M38"i MANifOLI:: COVER AND rR £.27.00 'ENR 
AME 

""' 
M3q6 Sl EF IRONS 

M137 C0\.1EF' SLAB TO MIH £27.00 •NR 
l067MM DIA 

Figure 19 
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6,1,7 LIST CONTRACT RESOURCES 

Using the CO command the estimator may obtain a listing of 

all the resources required for the complete contract or a portion of 

the contract, After having selected the portion of the contract to 

be listed, and whether the listing should include item build-ups not 

yet inspected the system displays the number of bill items within the 

file and the Bill of Quantities items as they are scanned, 

In the example below, the estimator requests a listing of all 

the resources required in Section 1 of the bill to be listed, 

Comt11and ? CO 

Portion of Contract to be Listed 7 r~ETURN for Whole rontractJ 2/ 

WAIT 
Do wou wash to Include Iteffi Fu•lcl-l~Ps not Yet InsPected ? Y 

~~· Search1n~ Contract Resource~ ~·· 

SPerifw which TwPe of fiasourca (fifTUfiN for All] 7 M 

SP~ctfw ~esource 1 astans Larotts [RfTURN for NOJ? 500 

M~ke sure· Pranter as ava1lable (press RETU~N> 

~44 Contract ~esource Listan~ tn Pro~ress ·~~ 

A copy of the printout is shown in figure 20, page 605, 

Details are given of the Resource Code, description and cost per unit, 

At the end of the printing of the resources the estimator may select 

alternative reports on those resources that are awaiting or not 

awaiting quotations, 



Lt"l.+ .... ~r-==-~~ ... -t .. CE 3 

rA~. COMPUTF~-PJDED FSTIMATING 
------------------------------------------------------------------------------------------------------------------------

NA~ro~OLIGH E~IDGES TIME: DATE; 20/06/82 
. .., 

ronsutt1n~ En91ne~rs; ~.P.T. 

,... 
T~nder SubMISSIOn Date: 30/06/82 f'\c>nno::r; WHITE 
-----------------------------------------------------------------------------------------------------------------------f'AGE* 

-
Mater1al Contract ResourCes 

' C'ost/Un1t 01scount 

) M172 lMf'O~TFD GF..:ANULAR £5.10 :q c 
MATERIAL TYPE A 

:"'11°1 I'ONC~ETE CLA3S E f2B.OO <M3 r_ 

/"'13( ~ Ff..ECAST CONC RING 
1067ml DIA c £30.00 -<M 

M383 FO~MWOF.J{ TO M/H l 067 -, MM DIA 
r £5.00 M2 

- ..,3f'l, COMMONS 
' c J;:~,s.oo +THOU 

i'l3C5 MANHOLE COVER AND FR • £27.00 ~Nr.. 

AME 
c c 

q386 SHF' I~ONS £1.53 -<1NR 

:) t'l ~~7 COVEP SLAB TO M/H r 
~ £27.00 fNR 

l061MM DIA 

8 
"' Figure 20 - CONTRACT RESOURCES MATERIALS 
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6,1,8 LIST CONTRACT RESOURCES AWAITING QUOTES 

The QU command enables the estimator to list the resources 

within the contract for which quotations are still required, A 

list may be prepared for all the contract or a particular portion of 

the contract, 

In the example below the estimator requests a list of the 

resources for which quotes are outstanding within Section~ of the 

Bill, The printout produced is shown in figure 21, page 607. 

It should be remembered that when a resource quotation has been 

received the resource may still be left as awaiting quotations wlu.le 

an alternative cheaper price is sought, The printout therefore contains 

the resource code, description and present suppliers name and discount, 

~ort1on of Contract to he L1sted ~ [RETLI~N for Whole Contract] 2/ 

WAIT 
Do You Wish to Inclurle Iteffi ~uJld-uPs not yet InsPected?~ 

Sect1on 2 

SPecJf~ wh1ch TsP~ of Resource CRFTURN for AllJ ? M 

SP,.,.Cifo: F\esource last1n~ Llfl\lts (RETURN for NOJ? §_QQ 

Pske sure Frtnter Js available (Pre~s F\ETUF\N) 



---------------------------
COE. CDMPUTF~-AlrED F~Tl~ATING 

___________________ :~~~~::~~::~~: __ ~::--~----------------------------------------------
NA~!OROUGH R~!DGES TIME • DATF; 20/06/P2 "'· -----------------------------------------------------

---------------------
Est1mato~: PLACK 

F tanner: WHITF 
-----------------------------------------------------------------------------------------------------------------------

FAGE: 

(" 

-------------------------
-------- ----------- Cost/Un1t DISCount SUPP l1 er'S Na~le 

) 11172 1MF'Of,TEO GRANULA~ 
MATERIAL TYPE A 

£5.10 <T 
(' 

i"l 91 r.ONGhETE CLASS E ,-£28.00 •M3 

M30:> fkCGAST GONG ~ING £30.00 *M 
1067t1M DIA 

~ 

M3fl4 ,:, COMMONS £58.00 illiTHOU 

M311'5 ~ANHOLE GOVCR AND FR £27.00 ":NR ( 
t1MC 

f'II3?C, STFF· l~ONS £1.53 --'NR 
r 
' 

0 M'l17 COVER SLAP, TO M/H 
1067MM OIA c £27.00 >NR 

Figure 21 8 .... CONTRACT RESOURCES AWAITING QUOTES LISTING 
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After the completion of the printout the user is given the 

option of obtaining: 

List of Resources Not Awaiting Quotes; 

List of Contract Resources; 

for the same portion of the bill. This saves having to wait while the 

scanning sorting of the respective resources is undertaken. 
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6,1,9 LIST RESOURCES NOT AWAITING QUOTES 

In a similar manner the NQ command enables the estimator to 

obtain a listing of resources that are not awaiting quotations, 

In the following example the estimator requests a printout 

of these resources for bill section number2, A copy of the printout 

is given in figure 22, page 610. 

FRTNT ~EPORTS ~~nu 

IJF' - L1st 
OF'- L1st 
IT - l 1st 
PA - L1st 
~E -
RR -
r0 -
Qll -
Nn -
Wll -
Cf.: -
se -
UN -
TR -
ST -

L1st 
L1st 
L1st 
L1st 
L1st 
L1st 
L1st 
L1st 
L1st 
L1st 
StoP 

UPdato:d F'r 1 c02s 
OP~rat•onal Group~ 

E·lll of Ouattt 1 t 1 es It>:ltl Totals 
P1ll of 0LiantJtres Paqe Totals 
Bzll of 01Jant1ttes So:ct1on Totals 
R~source heconcJlJatJon 
Contract Resources 
Contract Resources Awattln~ Quotes 
Contract Re~ources Not AwattJng Quotes 
Whar~ Resources Used 
Wh~re Cre~ted Pu•ld-uPs Used 
Where Outstand1n~ Sub-con~ract Quotes are 
UnPrJced BJll Items 
B1ll Items bw Trade Class1f1cat1on 

or Pr.:ss 
Ccl(ttmBnd ? NO 

F;ETIJ~N to return to Ma1n Menu 

Port1an of rontract to be L1sted 7 rRETLIRN for Whole ContractJ 2/ 

WAIT 
Oo wou Wish to Inclurle Item Build-uPs not ~et Inspected? Y 

~~- Search1n1 Contract fiesourceq ~·~ 

~cannln9 2/:?0/1 
EL-44 .. 0 - EXCAVAT< AND CART AWAY 

Scann1n<1 2/20/2 
[6~ 5. 0 

Scann1n<1 2/20/3 
- SUF'F'L Y AND COI'lf'ACT I i'lf'OrnED FIlL 

F 
Scann1n<1 ::'/20/4 

- BREAK OUT EXISTING CONCRETE 

G516.0 - ltMM DIA MILD STEEL RE~AR 
Scann1n<1 2/20/6 

F237.0 
Scenn1n.!l 2/::'0/8 

- DES1GN BTRUCT. CONC. 20 MPA 20 MM AGGR. SRC 

Z'i'99.9 
Sc6nnJncJ 2/20/8 

- MANHOLE 1067MM DIA 1.5M DEEP 

Z9~5'.8 

WAIT 

Sect1on 2 

SPeCifY Which TYPe of ~esource (fifTIJRN for All] ? n 

SP~CifY Resource 1JstJn9 L1m1ts [RETURN for NOJ ? 500 

~a~e sure Pr1nte~ IS ava1labla (press RETURN> 



,... 

-----------------------------------------------------------------------------------~-----------------------------------rAE. COMFUT~R-AIOFD FSTIMATlNG NARlOROIIGH BR!DGFS TIME: DATE: 20/06/R~ -----------------------------------------------------

--------------------- R~ference Co~e: MANl 
Cl1~nt: NARrOROtJGH C.C. ---------------

EstiMator: ~LACK 
T~ndcr SubMISSion Date: 30/06/82 

F 1anner-: WHITE 
-----------------------------------------------------------------------------------------------------------------------

fA(';E": 

-----------------------------
-------- ----------- Cost/Un•t Discount 

M383 

1":529 

FORMWORK TO M/H 1067 
MM DIA 

16 MM O!A MILD STEEL 
-CUT.eENT I DELIVER 

---------------
£5.00 M~ 

£30'. 00 TNNE 

Figure 22 RESOURCES NOT AWAITING QUOTES 

n 

,-

c 

"' ... 
0 
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6,1,10 LIST WHERE RESOURCES USED 

This report produces for the estimator a listing showing 

where in the bill resources are used, The estimator may scan all the 

bill or a particular section or page, He is asked which type of resource 

(Labour, Plant, Material etc) a report is required for and the range 

of resource numbers for which he demands details, That portion of the 

bill is then scanned and a printout produced showing for each resource: 

the resource code; 

the resource description; 

the net cost; 

in which items the resource has been used; 

the quantity required; 

the total quantity and total nett cost, 

The example below relates to Labour resources, A portion of the printout 

is given in figure 23, page 612. 

CotrH•landc:o:-
' 

PRINT REPORTS Menu 
------------------
UP - L1st UPdated Pr1ces 
OF - Ltst 0Perattona1 Groups 
IT - l 1st B1ll of Quant 1 t 1 es Item Totals 
PA- List B1ll of Quant1t1es Pa•e Totals 
SF- List B1ll of Ouant1t1es Sect1on Totals 
RR- L1st Resource fieconc1l1at1on 
CO- Ltst Contract K~sources 
OIJ - Lrst Contrar.:t R~~sourc~~s Awat ttn::l Quotes 
NO - Lt~t Contract ~~sources Not Awattrn~ Quotes 
WIJ - L 1st Wh~re Ji.·~sources Used 
CR - Ltst Wh~re rreatecl Build-uPs Used 
SC- Ltst Where Outstandtns Sub-contract Quotes 
UN - L1st UnPrlced B1ll Items 
T~- Ltst Btll Items by Trade Classtftcatron 
Sl - StoP 

or Press RETU~N to return to Matn Manu 
Comn1;~ncl ? WU 

Portion of Contr~ct to ba L1sted ? [RETURN for Whole Contract] 

~iAJT 

Do YOU wtsh to Include Item Butlcl-uPs not ~et InsPerted 7 y 

SP~clfY wh1ch TYPe of R~source ? L 

L1st ~~sou1~c~s froM [RETLIRN for tJ 7 

f~ [~ETUfiN for Hl•hestJ? 10 



l t ..., 
~ 

..., 

J 

L2 ,... -

0 

I.nt...-~r·~-,t. CE 3 
-----------------------------------------------------------------------------------------------------------------------
C~E. COMPUTER-AIDED ESTIMATING NAR£0ROUGH ~RIDGES TIME: DATE: 20/06/8? 
-----------------------------------------------------
Consulttn~ En~•n~~rs: R.F.T. 

Csttroator: BLACK 

T~nder Sub~I9SIOn Oat~: 30/06/S~ P\ann»r: WHITE 

-----------------------------------------------------------------------------------------------------------------------
PAGF.: 2 

and L!O 

LABOUF. Nett Cost £2.14/HR 
S-:-ctton 2 f'a!:l:~ 20/2 376.32 HR 
s~ct•on 2 F'a<fe 20/3 3.75 HR 
So::ct1on 3 f'a~o: 30/2 76.44 HR 
Sect1on 4 F'a!1e 40/2 ~96.94 HR 

Total QuantitY 753.-45 HR 
Total Nett Cost £1.612.38 

DRIVER N·~tt Cost £3.~0/HR 
s~ctton 2 F' a SI•::: ~0/1 B5.50<1 Hr, 
S.;:ctton 3 Pa~e 30/1 17.368 HR 
S~C'tton ~ f'a ~'5! 40/1 67.468 HR 

Total Ouanttt~ 170.34 IIR 
Total N'5!tt Cost £596.19 

Fi~re 23 LISTING OF WHERE RESOURCES USED 

(' 

,-

c 
r 

c 

(J) ... ..., 
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6.1.11 LIST WHERE CREATED BUILD-UPS USED 

During the course of preparing the estimate for the project 

the estimator will inevitably create build-up of resources in order 

to price bill items on a unit rate basis. This report enables the 

estimator to list which bill items have been priced with created build-

ups. Should he then require a printout of the respective bill item 

for record purposes or for entry onto the library files the estimator 

may inspect the respective bill item and obtain a printout of item 

build-up. 

An example of the listing obtained by the CR command is 

given in figure 24, page 614. 

6.1.12 LIST WHERE OUTSTANDING SUBCONTRACT QUOTES ARE 

As the title suggests this command instigated by entering 

se provides the user with a listing of all the bill items that have 

been labelled as due to be priced by subcontractor quotation but as 

yet have not been priced. The quantity of work involved in the item 

' 
is printed out. An example is given in figure 25, page 615. 

6.1.13 LIST UNPRICED BILL ITEMS 

The command UN produces a report of all the unpriced items 

within the estimate. This may of course be produced for the complete 

bill or a subsection. Where items have been referenced to Work Groups 

on the company library this is indicated by the message 

(Library Codes) printed alongside the item. 

Figure 26, page 616, shows an example of this report. 



1:r"11·t.E.:r._-::st CE 
-----------------------------------------------------------------------------------------------------------------------CrE. COMFUTER-AIDED ESTIMATING NARFOROUGH FRIDGES TIME: DATr: 2D/06/B2 
-----------------------------------------------------

-, 

Cl1~nt: NA~~O~OUGH C.C. Est1n1ator: eLACt{ 

F'lann>:!r: WHITF 
-----------------------------------------------------------------------------------------------------------------------

F AGE: t 

s~ct1on 2 Page ~0/3 QuantitY 2.5 M3 
P~EAM OUT EXISTING CONC~ETE 

Figure 24 WHERE CREATED BUILD-UPS USED LISTING 
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-----------------------------------------------------------------------------------------------------------------------CAE. COMfUTER-AIDED ESTIMATING N~KrOROUGH BRIDGES DATF: ?0/06/82 -----------------------------------------------------

Cl1~nt: NA~PO~OUGH C.C. Eslt~ator: PLACK 

T~nder S~bm1sston Date: 30/06/82 Planner: WHITE 
-----------------------------------------------------------------------------------------------------------------------

Sect1on 1 Pa1e 1/1 
f'f'OVIDE rOND 

S~rt1on Pa~e 1/2 
DIVERSION OF EXISTING STREAM 

Item 

Item 

Sect1on 1 Pate 1/3 Item 
TEMPORARY WORMS FOR OIVERS!ON OF STREAM 

Sect1on 1 Fafe 1/7 
ADD FOR ATTCNDANCE 

Atten!lancoe 

FAGE: 1 

on Sectton 1 Pa~e 1/5 

Sect1on 1 Fase 1/9 
ADD FOR f'KOFIT 

P.C. Prof 1 t on Sect 1 on 1 F il fe 1/B 

Sectton 2 Pa~e 20/1 O~ant1tw 256 M3 <L1brarw Cod>:!s) 

o~anllt':l 256 M3 

s~ctton 2 Page 20/4 QuantitY 37.5 TNNE <Librarw Codes) 

,!~re 25 - UNPRICED BILL ITEMS LISTING 
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-----------------------------------------------------------------------------------------------------------------------CAE. COMFIJTf~-AIDED ESTIMATING NA~eOROUGH PRJDGES TIME: DATE: 20/06/82 -----------------------------------------------------
Reference Cod@: MAN1 

Clt~11t: NAF..E.>Of\Ot1GH C'.C. Esttffiator: FLACK 

f"\ann<r: WHITE 
-----------------------------------------------------------------------------------------------------------------------

Outstandtn~ Sub-contract Quotes Ltsttn~ 

S~ctton 2 Pa~e 20/7 
CLASS F! FO~MWO~K )300MM WIDE 

Sectton ~ Pas~ 20/9 
SUFF'lY F~ECA&T CONC. £EAMS 

Ouanttt"=' 40 

18 

M?. 

NR 

Figure 26 OUTSTANDING SUB-CONTRACTOR QUOTES LISTING 

f'AGE: 1 
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6.1.14 LIST BILLS BY TRADE CLASSIFICATION 

This command is instigated by using the command TR from the 

PRINT REPORT Menu. A report is produced giving details of all the 

bill items within the portion of the bill requested that belong to a 

specific trade classification. 

Figure 27 page 618 shows part of a report that listed 

the bill items that were classified under the class E- Earthworks. 

6.1.15 STOP 

This command stops the program and after closing all the 

files returns to the operating system. 

If the user wishes to return to the main menu of the program 

the RETURN key should be pressed. 

6.2 MARK-UPS 

This section describes the facilities that exist within the 

system to add a mark-up allowance to a direct cost estimate in order 

to produce 'a tender sum. This may be performed by either adding a 

sum of money and apportioning that money throughout the items in the 

bill or by adding a percentage addition to various cost categories 

within the estimate. When the total tender sum has been produced it is 

possible to rate-load bill items ie increase individual item rates by 

a percentage while other item rates are proportionally reduced to 

keep the total tender sum constant. 

To apply MARK-UPS the command MA is used from the Main Menu 

of commands. This provides the estimator with the facility to add: 

SU Surcharges: 

PR Profits: 



r.AE. rOMFUTF~-A!DED EST!M471NG ------------------------------------------------------------------------------------------------------------------------
---------------------------·--------------------------NAf-!'Of<OIIGH PR!DGES 

TIME: OATF: ?0/0618: 

---------------------
Cl oonto NAf-PO,OUGH C.C. ---------------

Est1mator: eLACK 
Tende~ Sub~iSSIOn Dct~; 30/06/82 

-----------------------------------------------------------------------------------------------------------------------
F'lann~~r; WHITE 

PAGE: 1 

P1ll It~ms of Trade Classification E; Ea~thwor~s 
------------------------------------------------

S·:Ct!OI'l 2 PaSie 20/1 Ouantlt'!:l 256 M3 

Sect1on 2 fage 20/2 OuantJt\. 256 M3 

S.::c:t1on 3 Pag.:: 30/1 Quant 1 t'::l 52 M1 

CJ.::ct1on 3 Pag .. ::! 30/2 Ouant1tw 5::> M3 

So:oct1on 4 Pa!JIO! 40/1 Cuant1tw 202 M3 

S.:!ct1on 4 f•ag.::,: 40/2 Ouant1tw :?02 M3 

Figure 27 - LISTING OF BILL ITEMS BY TRADE CLASSIFICATION 
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OV Overheads: 

ON On-costs: 

DS Distributed Sum: 

RL Rate Load, 

The estimator may enter or change MARK-UP factors at any 

stage during the estimating and tendering process, Where factors have 

already been added before, their values will be displayed to enable the 

estimator to check item, 

NOTE: Each mark-up figure is calculated separately based upon 

the direct cost total, These separate mark-up allowances 

are then totalled and added to the direct cost (or NETT 

cost) to produce a GROSS cost figure, 

Mark-up factors may be positive or negative as the user 

wishes, If it is wished to DEDUCT a certain percentage 

of a sum of money a minus sign must be input before the 

allowance. 

The selection of the MARK-UP command is shown below and then 

each of the facilities is described in detail, 



CotrHrlands:-

Command 7 MA 

WAIT 

MI\IN MENU 

IN- InsPect Btll IteM 
OP - Create/Edot 0Peratoonal Group 
UP lJPdate Prices 
SC - Enter Sub-contract Quotes 
MA - APPlY Mark-uPs 
PR - Pront RePorts 
HE - Set HELP Level 
Of- Delete Btll Itero 
ST - StoP 

APPLY MARK-UPS DPttbn 

Coftltllands:-
su - Surchar9es 
F'F. - F'rof 1 ts 
ov - Overheads 
ON - On-Costs 
os - Dostrobuted SUfll 

RL - Rate Load 
or Press REJLIRN to return to Ma1n Menu 

6,2,1 SURCHARGES 

The command SU enables the estimator to make an adjustment 

to Direct Cost of resources contained in the cost code categories, 

This adjustment only figures in the printout reports produced, No 

adjustment is made to the individual bill item build-ups, Therefore 

even after making adjustments using the SURCHARGE command using the 

INSPECT BILL ITEM command will still show the original build-up and 

cost of the bill item as priced by the estimator, It is possible 
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to enter a negative percentage SURCHARGE, This will reduce the cost of 

all resources within the chosen cost code category and will display the 

reduced figures in the relevant reports, 



The following cost code categories may be SURCHARGED: 

LAB Labour 

PLT Plant 

AUX Auxiliary Plant 

MAT Materials 

DOM Domestic Subcontractors 

ADD Additional 

In the example below five percent is added via the SURCHARGE option 

to the direct cost of Labour, 

Cor11mand ? SU 

Co.•H•lsnds ; -

CorM•land ? AD 

Surchar9es 

LAl\. 
F LT. 
AUX. 
MAT. 
DOM. 
ADD. 

0 
0 
0 
0 
0 
0 

r. 
X 
r. 
7. ., 
'· X 

AD Ad~ Percentase 
CH - Chanse Percentase 
DF - Pelete Percentase 
VI - V1ew Percenta~es 
FI - F1le !nfo~roat1on 

Co"t Code '> [RETUf~N to EndJ LAr. 

Percentage Mark~UP ? 5 

co"t Code ? [RE1U~N to End) 

Cor•H•li3nds ; -

ColtHtJand ? l:..!_ 

AD - ~d~ P~rc~ntase 

CH - Chan~e F~rcenta~e 

DE - Delete f·~rcentase 
VI - V1ew rercentag~s 
FI - F1le Inforffiatlon 
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6,2,2 PROFITS 

Percentages may be added to the following categories of 

bill items to allow for PROFITS: 

All work completed by the main contractor; 
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ow 

DOM 

SP 

se 

All work completed by the domestic sub-contractor; 

Nominated suppliers; 

Nominated Subcontractors. 

Percentages entered under these categories will automatically be 

applied to all work undertaken within them, The adJustments made 

are shown in the GROSS figures given in the printed reports, No 

adjustments due to PROFITS are shown in the DIRECT costs or the item 

build-ups as indicated via the INSPECT BILL ITEM command, 

NOTE: The facility for adding a profit figure to 

Nominated Suppliers and Nominated Subcontractors 

may be undertaken as described in Section 

Where this has already been done the figures 

entered will not be over-ridden by those of the 

PROFITS command, 



In the example below the following profit allowances are entered: 

Main Contractors own work 

Domestic Subcontractors 

Nominated Suppliers 

Nominated Subcontractors 

Commands:-
SU - Surchar~o::s 

PF.- F'rofots 
OV - Ovcrh~ads 
ON - On-Costs 

8% 

5% 

5% 

5% 

DS - Oastr1buted Sum 
F.l. - F.ate Load 

or ~ress ~ETURN to r~turn to Ma1n Menu 
Com1r1anr:J ? PR 

Cotufllands :-

Catllfll3nd 7 AD 

f'rofots 

OWN 
DOM. 
SF'. 
se. 

0 
0 
0 
0 

:r. 
7. 
:r. 
7. 

AD - Add F'erc~ntage 
CH - Chan~e P~rcenta1e 

DF - Delete Percenta~e 
VI - Vaew Fercenta~es 
Fl- Ftle Informatton 

Cost Code ? [RETURN to EnclJ OWN 

Perrenta~e Mark-uP 7 !..!...!L 

Cost Cod•, ? [RETUF.N to EndJ DOM 

Percenta~e Mark-uP ? 5.0 

rost fode ? [RETURN to EndJ Sf' 

Cost Code ? [RETURN to EndJ SC 

Cost Code ~ [RElURN to EndJ 

Cor1Htl2ndc; ;-

C0 11lfr1and ? .£1. 

AD - Add F~rcentag~ 

CH - Cha11~~ Perconta~e 

OF - D~l~t~ Percenta~e 
VJ - V1aw P~rcenta~es 
Fl- Fll•:! Infora1atton 

623 



Where Profit figures have already been entered via the 

PROFIT command, it is always possible to change them. When the 

command is called the latest figures input for PROFIT will be 

displayed. Using the CH - Change Percentage command a figure 

previously entered may be amended. 

In the example below the profit allowance on the 

contractor's own work is changed from 8 percent to 8.5 percent. 

Comrt~ands:-

SU - Surchar~~s 
Fr.: - Prof1ts 
OV - Ov~rh~ads 

0~ - On-Costs 
OS - Oastrabuled SUM 
KL - Rat,., Load 

0r press ~ETU~N to return to Maan Menu 
Comttlanri ? E.£:. 

Cot!lftlanri ? CH 

Cost Cod•> ? OWN 

F'rof 1 ts 

OWN 
DOM. 
sr·. 
se. 

8 
5 
5 
5 

AD - Add P~rc~nta•~ 

8 

Cli - Change P·:rcenta~e 
DE - Delete Percenta~e 
VJ - Vaew Pcrcenta~es 

Fl - Fale lnforMataon 

X 
Ne~ Perc~nta~e ? 8.5 

Cotrlrrland'3 :-

CorrHt~anrJ ? F I 

lnformataon Faled 

AD - Add P~rcenta•• 
Cli - Chanse Pe1 centase 
D[ - Delete r~rcentase 
VI - V1ew P~rcentasos 

Fl - Frle Information 
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6,2,3 OVERHEADS 

In a similar manner to PROFITS, percentage additions may be 

made to the direct cost totals to allow for OVERHEADS, Overhead 

percentages may be added to work undertaken in each of the following 

cost code categories: 

LAB Labour 

PLT Plant 

AUX Auxiliary Plant 

MAT Materials 

DOM Domestic Subcontractors 

ADD Additional 

As for PROFITS, the GROSS costs reflect these additions but not the 

Direct Cost Totals, 

In the example below, five percent is added to Labour and 

12 percent added to Materials to cover overheads, 
Command ? Q.Y. 

CotMJ13nds :-

Command .... AI) 

ov~rhea:ds 

LAr .• 
FLT. 
ALIX. 
MAT. 
DOM. 
ADD. 

0 
0 
0 
0 
0 
0 

;( 

i. 
:r. 
i. 
;( 

X 

AD - Add Perc~nlase 
CH - Change PGrc~nta~~ 
OF - Delete F~rc~r.t~se 
VJ - V1e~ Percenta1cs 
FI- F1le Information 

rost fodo 7 [RETURN to End] LAB 

Cost Codo 7 [RETURN to End] MAT 

Percentase Mark-uP ? 12.0 

Cost rode 7 [RETURN to Endl 

CottlfJiandc; :-
AD - Add Percentage 
c•~ - Chan9c P~rcenta~~ 
DE - Delete P~rcentage 
VI V1e~· Pcrccnta~es 

FJ - F1lc InforMation 
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6. 2. 4 ON-COSTS 

The ON-COST facility enables percentage additions to be 

made to all the items in the bill or to items in particular sections or 

classifications of the work. This facility is therefore very useful 

if the company policy is to always add a notional mark-up to all bill 

i terns or decides that when reviewing tenders all "Earthworks" or 

"Section 5" of the bill must allow for mark-ups of a different 

percentage. 

When the ON command is used the on-costs already specified 

by the user are displayed. A sub-menu of commands then allows the 

user to: 

AD Add a Reference 

CH Change the References 

DE Delete References 

VI View References 

Fl File References. 

When adding on-costs the user will be asked: 

Portion Reference or Classification? (END to END) 

the user may add on-costs to: 

a particular bill, (where numbering System 1 has been used); 

a particular bill section; 

an individual bill page; 

an individual class of work. 

NOTE: Where an individual class of work is to be subject 

to on-costs the appropriate CESMM code should be added. 

If bill items are subjected to on-costs under more than 

one reference the results are cumulative. 
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It is always possible to change the on-cost percentages 

that have been applied using the CH change references 

command. 

In the following example an on-cost of three percent is 

added to Section 2, five percent to Section 3 page 30 and four percent 

to all the items in the bill classified under class E, 

Cor'lt•lands:-
SU - Surchar9es 
FR - Frof1ts 
OV - Ovo;,rh<ads 
ON - On-Costs 
DS - D1str1butEcl SuM 
f\L - Rat·:: Load 

or Press RETURN to return to Ma1n Menu 
C<Jttlll'land ? .Q1i 

Comftlands;-

On-Cost Percenta~es 

None SPec 1f1•::d 

AD - Add Reference 
UT - V1ew Ref~rences 
FI - Fale ~eferences 

Port1on Reference or Classlf1cat1on ? [END to End] 2/ 

Fercenta~e ? ~ 

Fort1on RefErence or Classification ? [END to End] 3/30 

Percenta~e ? 5.0 

Port1on Reference or rlasstflcataon ? [END to End) E 

Percentase ? 4.0 

Port1on ~efer~nce or Classlfrcataon ? [END to End] END 

CortHoands:-

Cotomand ? V I 

Cotllfttands;-

Cottlmanri ? F! 

AD - Add Referen~e 
CH - ChanS.;= f·:r·c•.!nta~e 
OF - Delete ~~ferEnce 
VT V1~w Ref~r~nces 
Fl- F1le Ref~rences 

On-Co~t Fercent~~e~ 

s~ctlon 2 
S~ct1on 3 Pa~e 30 
Class1f1cat1on F 

AD - Add Ref~rcnce 
CH - Chan~e Percenta~e 

DF - Delete Reference 
VJ - V1ew Ref~ren~es 
Fl - F1le Refcr~tlces 

3 
5 
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6.2.5 DISTRIBUTED SUM 

The DS command enables the user to add a single sum of money 

to the direct cost total and apportion the sum throughout all the 

bill, a particular portion of the bill or a particular trade 

classification. The sum of money is apportioned throughout in bill 

items in relation to the direct cost total of each item. 

The distributed sum does not appear in the direct cost of 

the bill item build-up only within the GROSS cost totals as given in 

the printouts. 

Shown below is the distribution of £12,500.00 spread over 

Section 4 of the bill. 

lnforroat1on F1led 

Corufrlands:-
SU - Surcharscs 
PR - Proftts 
OV - Ov(::rheacls 
ON - On-Costs 
DS - Dastr1buled Suw 
RL - Rate Load 

Clr p-ress RETURN to return to f1a 1 n Menu 
Cottlltlanr::l ? 2.§ 

Command 7 AD 

Sum ? 1.2500.0 

D 1 str 1 but~d Su(J\ 

Not £pec1f1ed 

AD - Add Otstributed Suffi 
FJ - F1le Oastrtbuted Sum 

Portron Reference or Classification ? 4/ 

0 I str I but.:::d SUM 

$1~r500.00 spr~ad over Sectron 4 
Cooune:nds:-

(nfot"l!\~,t I on f I t.:•d 

CH - Chsn~~ Distributed Su~t 
OF - Delete D1~trabuted Suro 
RF - Chan~e R~f~rence 
F J - f 1 le 01 str• II.H.Jted Sum 
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6.2.6 RATE LOAD 

The RATE LOAD command can be used to move sums of money 

around the Bill of Quantities to enable the compa~y to benefit the 

contract cashflow by making the best advantage of the system of contract 

payments. Depending on the general economic climate and rate of 

inflation it may benefit the contractor to 'load' bill items that will be 

completed early or late in the project. 

By using this command a bill item can be increased/decreased 

by an percentage. At the same time all other bill items are decreased/ 

increased in proportion to their contribution to the final tender sum 

so keeping the overall tender price the same. 

In this manner full flexibility is given as to which areas 

of the bill are given the main financial emphasis. The calculations 

are performed as in the following example. Consider a simple bill of 

only five i terns: 

ITEM DESCRIPTION OF WORK UNIT QTY RATE AMOUNT 

A Class F3 'Formwork' 2 8 16.23 129.84 m 

B High Tensile Re bar TNNE 28.39 273.27 7758.13 
20mm dia. 

c Excavate Unsuitable 3 
40 6.77 270.80 m 

Material 

D I nsi tu Concrete Class E 2 20 80.86 1617.20 m 

E Two coats tar sprayed 2 303 1.75 530.25 IB 

or brushed on water-
proofing 

TOTAL TENDER SUM 10306.22 

It is decided to increase the rate for the bill item D by 20 percent and 

adjust the other bill items accordingly to keep the total tender sum 

the same. 



Bill item D is increased by 20% 

i.e. item rate (D) 
item amount (D) 

" 97.03 
.. 1940.64 

Increase in total tender sum .. 1940.64- 1617.20 

., 323.44 
CHANGE IN ITEM D 

Difference~-------------------------------------
total tender sum- original item 
amount (D) 

~ 323.44 
8689.02 

= 0.0372 

1 - Difference ~ 0.9627 
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This then becomes the multiplier for all bill items except 

ITEM 

A 

B 

c 

D 

E 

item D, i.e. 

Item A = 129.84 X 

Item B = 7758.13 X 

Item C = 270.80 X 

Item E = 530.25 X 

The item rates become: 

Item A 
Item B 
Item C 
Item E 

15.62 
263.08 

6.52 
1. 68 

0.9627 = 124.99 
0.9627 = 7468.75 
0.9627 = 260.70 
0.9627 = 510.23 

and the re-adjusted bill becomes as below: 

DESCRIPTION OF WORK UNIT QTY 

Class F3 'Formwork' 
2 8 m 

High Tensile Rebar TNNE 28.39 
20mm dia. 

Excavate Unsuitable 3 40 m 
Material 

Insi tu Concrete Class 3 20 m 

Two coats tar sprayed 
2 303 m 

or brushed on water-
proofing 

TOTAL TENDER SUM 

RATE AMOUNT 

15.62 124.96 

263.15 7470.78 

6.52 260.80 

97.03 1940.04 

1. 68 509.04 

10306.14 

Note that in this example a minor adjustment has been made to item B 

to bring the bill total back to £10306. 



In the example below it is decided to Rate Load Section 1 

Page 1 of the bill by 10% and all items within classification E by 

7%. 

CorMtlanr.ls::-
SU - Surcher9e£ 
f'R - F'rof1ts 
OV - Ovo:rh•.:ads 
ON - On-Costs 
OS - D1str1but~d Sum 
F.L - Rat" Load 

or press RETliRN io return to Ma1n Menu 
CottHtlanti ? RL 

Cottlrllands :-

Rate load Percentases 

None £Petlfted 

AD - Add Ref~rence 
VI - V1ew References 
FI- F1le References 

Fort1on f.'ef•:rence c•r Classtftcct1on ? [END to EnclJ 1/1 

Percenta~e ? 10.0 

Fort1on R~fer~nce or Cl~sstflcatton ? [END to End) E 

Perr.enta9e ? 7.0 

Port1on R~f~rence or Cless1ftcal1on ? [END to End] END 

Corrlttlands:-

CotMtlanr:l ? Fl 

InforMation F1l~d 

AD - Add Raf€rence 
CH - Chan~e Percentase 
or - Delete Reference 
VI - V1ew Referen~es 
FI - Ftle R£ferences 

SU - Surchar9e~ 
FR - Frof1ts 
OV - Overh•::ads 
ON - On-Costs 
DS - Otstrtbut~d Furo 
RL -- Rate Load 

or Press RETURN to return to Ma1n M~nu 
Cot1H11anr:J ? 

lJMT 
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~: Rate load additions do not affect the overall total 

tender sum, 

The percentage rate-loading additions may be made 

to a par: 

a particular bill (where applicable); 

on bill section; 

a page within the bill; 

an individual class of work, 
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7,0 

7.1 

THE UPJ)ATING OF PRICES AND AWAITING QUOTES SUBSYSTEM 

GENERAL 

633 

Within the preparation of an estimate for a particular contract 

it is possible for the estimator to update the prices of the resources 

he is to use for the contract and to add new resources that were 

previously not stored on the contract files, This task is performed by 

the UP-UPDATING PRICES command from the Main Menu of the AB3RUN program, 

The system also provides an "Awaiting Quotes" facility that has been 

designed to deal with the obtaining of prices for Materials and Sub

contractor resources, INTEREST enables the estimator to proceed with 

the inspection and build-up of item rates before having received 

detailed final resource prices, As and when these become available 

they may be entered into the system and the price of all such resources 

in all relevant bill items changed accordingly, 

Reports identifying Materials and Sub-contractors as 

"Awaiting Quotes" may be obtained using the PRINT facilities described 

in Sectio~ 6, These reports serve as a reminder of those 

resources for which prices have not yet been finalised, 

The facilities described for marking Materials resources as 

"Awaiting Quotes" are also available for Labour, Plant and Auxiliary 

Plant resources, However it is envisaged that they will be primarily 

used for Materials, 

7,2 UPDATING CONTRACT RESOURCE PRICES 

At the start of preparing an estimate for a particular contract 

the estimator automatically receives a "copy" of all the resources on the 

company library files, During the course of the direct cost estimate the 

estimator will find it necessary to: 
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add particular resources for the contract; 

change the prices shown on the file to reflect the 

individual contract requirements, 

This may be performed using the UP-UPDATE PRICES command, Some prices 

may be available very early in the tender period, (eg all-in labour and 

plant rates). Others will only arrive in the latter stages of the 

estimate, The UPDATE PRICES command may be called upon at any time 

to enter or amend prices. 

The example below shows the changing of a Labour rate 

previously held on the files and the entry of a new resource unique to 

the particular contract, 

\NSF'ECT e It L JTEM OPt I on 

Itero Ref,rence ? [~ETU~N to EndJ 

WA1T 

Comt11ands:-

Coir}trland 7 .IJ£:. 

MAIN MENU 

IN - InsPect B1ll Itaro 
OF' - Craata/Ed1t OPerational GrouP 
UP- UPdate Pr1ces 
SC - Entar Sub-contract Quotes 
MA - APPlY Mark-uPs 
PR - Prant RePort~ 
HE - Bat HELP Laval 
DE - Delete B1ll Itero 
ST - StoP 

llf'DATE PrncES OPt I on 

Re~ourca Code ? [RETURN to Endl Ll 

<master) 
<us eel l 

Corr\f11ands 

Comttland ? £.Q. 

$2.15/~m 

DescriPtion- LA80LJR 
Cost $2.15/HR 

OS- Change DescriPtion 
CO - Change Co~t 
MA - Mark as Awv1t1nS Quotes 
VI - V1ew Resource 
PR- Pr1nt Resource 
FJ- F1le Resource 

Cost in $/HR ? 3.25 



Cortlltland 7 .EL 

OS - Chan~e DescriFtton 
CO - Chan~e Cost 
MA- Mark as Awatttn~ Quotes 
VI - Vtew Resourc~ 
PR- Pr1nt R~source 
FI - F1le Resourc~ 

R•source Code 7 [RETURN to EndJ Lll 

~e~ource not on F1le 
Oo You WISh to cr~ate a new ~esource ? Y 

D•scrrPtron 7 CONC~ETE FINISHER 

Cost rn $/HR 7 4.0 

<contract> 

Cot.Htlands ; -

CotiliJtanti 7 FI 

D<scrrPtron - [ONCRETE FINIEHER 
Cost $4.00/HR 

DS - Chan9e DescriPtion 
CO - Chan~e Cost 
MA - Mark as Awa1t1n9 Ouotes 
VI - V1ew fiesource 
FR- Pr1nt Resource 
FT - Ftle Resource 

lE Resource L11 

Where additional resources unique to a contract have been 

added a listing of the resources may be obtained from the PRINT 

REPORTS menu. See Section 6. 
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In the example below the suppliers name for the provision 

of Ready Mixed Concrete Class E is changed together with the discount 

allowed, 

Resource Code ? EF.ETUfiN to EndJ J1L 

(contract) DescriPtion - READY MIXED CONCRETE CLASS E 

Comfl'1ands 

Commanti ? SU 

Cost $32.93/M3 
Prtce wtth 5.00 X Dtscount = 
SuPPlter's Name- R.M.C. 

DS - lhan9e D~scrtPtton 
CO - Change Cost 
MA - Mar~ as Awatttn~ Quotes 
UN- Chan~e Untts of Measurement 

~ "f'"- rh:.nd,.:. ~tJPPlter"s Na(lle 

DC - Change D1scount 
VJ - Vtew Resource 
PR - Frtnt Resource 
FI - Ftle Resource 

R.M.C. 
SuPPlter's Name? TILCON 

5 .. 00/. 
Otscount (%) ? 6.5 

$31.33/M3 

If an item._ is marked as "Awaiting Quotes" within the system this is 

clearly shown when the item is displayed using the UPDATE PRICES 

command. 

(contract) 

Cot,lmands :-

DescriPtion - READY MIXED CONCREif CLASS E 
Co~t $32.98/M3 
Pr1ce w1th 6.50 Z D1scount = S30.8~/M3 
~~++~+~++*+ Awatttn~ Quotes ~+~++**~~~ 
SuPPlter's Name- TILCON 

OS - Chan~e De~crtPtton 

CO - Change Cost 
MA - Mark as NOT Awa1t1ns Quotes 
UN - Chanse Untts of Measurement 
su- rhanse SUPPlt£r's Name 
DC - Chang~ D1scount 
VI - V1ew Resource 
PR - Pr1nt Resourc~ 
Fl- F1le Resource 



In addition, whenever the resource is included within a 

bill item build-up the resource is marked with an asterisk to 

indicate that this is not the final price. An example is shown in 

Figure 28, page 638. 

When printouts and bill totals are obtained, see Section 6, 

if resources are still "Awaiting Quotes" this will be clearly 

indicated. Consequently two important factors emerge: 

(i) It is the responsibility of the estimator to inspect 

the resource prices to be used on the contract and 

mark resources as "Awaiting Quotes" as necessary; 

(ii) The estimator should carefully check towards the end 

of the tender preparation period that all quotations 

have been received and where they have the resource 

adjusted accordingly. 
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Sect1on 2 Page 20/6 
QuantitY 310 M3 
tOO r. of Work Group F237.0 
DESIGN STRUCT. CONC. 20 MPA 20 MM AGGR. SRC 
-------------------------------------------------------------------------------

W·~ I ~ht 
Car:!·~ D.::scrJPtJcn I Cost/Hour Us a~•:! Factor Cost/M3 

----------- --------- ------- ---------L513 MIXER DRIVER $3.'·1 .160 100.0/. t0.55 
L514 SHOVEL OPERATER $4.10 .160 100.0% $0.66 

We 1 ~ht. 
Cod.:':! D·~scrJPtJon Cost/Hour OutPut Factor Cost/M3 

----------- --------- ------ ------- ---------P500 21/14 MIXER $1.88 .160 100.0/. $11.75 
F501 :?113 READY-CRETE TRUC $2.40 .140 100.0% $17.14 

K ( 1 MILE HAUL) 
P5t2 SILO (50 TONNE) $0.50 .160 100.0% $3. 13 

N•E!t. Wastases 
Cor!~ D~scr1 Pt 1 on Cost/Unit Usa!J~ Per Un1t Cost/M3 ----------- --------- --------- ---------
M~,04 SULPHATE RESISTANT $0.00/TN .3:?0 o.or. $0.00< 

CEMENT 
Pr~ss RETURN to conttnue : 

M'505 SAND $0.00/M3 .350 0.0/. $0.00• 
M508 20 MM AGGR. $0.00/TN l .100 o.oz $0.00~ 
Cod•' O~scrJPtlon Cost/M3 

----------- ---------OF'~ F'LANT FOR PLACING CO uo. 70 
NCRETE 

-------------------------------------------------------------------------------
TOTAL LAeOUR 
TOTAL PLANT 

TOTAL NET COST/M3 

COST/M3 
COST /1'\3 

$1.20 
$~2.71 

$~3. 92 
-------------------------------------------------------------------------------Is Th1s Ok 7 CRETURN for Y~sJ 

Figure 28 - EXAMPLE OF AN ITEM BUILD-UP WITH RESOURCES AWAITING QUOTES 
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7.3 DOMESTIC SUB-CONTRACTOR RESOURCES "AWAITING QUOTES" 

DOMESTIC SUB-CONTRACTORS are sub-contractors selected by the 

main contractor following the submission of quotations and the 

appraisal of the company. They should not be confused with NOMINATED 

SUB-CONTRACTORS who are specified by the client or his representative. 

\Vherever the term sub-contractor is used in this manual it refers 

to DOMESTIC SUB-CONTRACTORS unless stated otherwise. 

During the entry of bill i tern details (see Section 4 ) 

it is possible to identify bill items which require sub-contractor 

quotations. It is important that items are identified at this 

stage in order that: 

sub-contract quotations may be quickly and easily entered 

via the ENTER SUB-CONTRACT QUOTES command; 

the system is able to provide reports of all the bill i terns 

which are awaiting sub-contract quotations. 

This system does not provide facilities for storing sub-contract 

resource costs in the Company Resource Cost Files. Sub-contractor 

prices are considered as unique for each contract estimate. 

7.4 ENTERING SUB-CONTRACT QUOTATIONS 

Sub-contractor quotations are entered into the system by the 

use of the se - SUBCONTRACT QUOTES command in the Main Menu of the 

AB3RUN program. 

, 

COitlftland .... se 

MAIN MENU 

IN- lnsP~ct Btll ltehl 
OF - Creat~/Edtt 0Perattonal GrouP 
UF' - tie date F'r 1 ces 
SC - Enter Sub-contract Ouotes 
MA - ArPl~ Mark-uPS 
PR - Fr1nt Re~orts 
Hf - Set HELP Level 
DE- Delete B1ll Itero 
ST - StoP 

ENlE~ SUB-CONl~ACT OUOTFS oot1on 



The system will request the user to input a sub-contract 

code, This code enables the system to identify all items priced 

by a particular sub-contractor, It is therefore necessary to have a 

unique sub-contract code for each sub-contractor, A sub-contract 

contract code consists of the prefix letter S followed by a number 

ranging from 1 to 1999, The user is asked to enter: 

the sub-contractor's name; 

the percentage discount applicable; 

the items that the sub-contractor is included in; 

the respective classification; 

the item rate, 

This is shown clearly in the example below, 
Suh-contractor Cod"' '> [f,ETUfiN to Encll SI 

Suh-rontractor not on Fal~ 
Do wou wash to cre~te a new Sub-contractor ? Y 

Naroe ? PfiECAST CONC.LTD 

Dtscount (~) ? 5 
<contract) 

Colllflland ? FI 

Naroe - PRECAST CONC.LTD 
5 .. 00 i. Dtscount 

se 
DC 
VI 
PR 
fl 

- Chan~e Sub-contractor's Name 
- Chanse D1scount 
- V1ew f\esource 
- Pr1nt f.:esource 
- F1le Res.ource 

It is then possible to continue entering s~b-contract 

quotations for the particular sub-contractor in question, 

Itero Reference ? [fiETURN to Encll 2/20/9 

Sect1on 2 Pase ?0/9 
SUPPLY PRECAST CONC. BEAMS 
DescriPtion £xtens1on ? 

Sub-contractor R~te ? 350.0-

Sub-rontractor SI added to Sect1on 2 Page ~0/9 
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When the estimator has finished entering quotes for a 

particular sub-contractor he may exit from the command in the 

following manner. 

For any one bill item it is possible to enter up to two 

sub-contractor quotations using the sub-contractor quotes command. 

These quotations may be from the same sub-contractor or different 

sub-contractors. If more than two sub-contractor rates are to be 

entered against a bill item this must be done via the IN-Inspect 

Item Command. 
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1. 5 THE DISPLAY OF SUB-CONTRACTOR PRICES WITHIN ffiLL ITEM 
BUILD-UPS 

After sub-contractor quotes have been entered for a bill 

item the rates are displayed in the item build-up when inspected 

via the INSPECT BILL ITEM command. 
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Where the item build-up already contains resource data the 

display will be similar to that shown below. 

Cod~ 

L513 
L514 

Code 

P500 
F'501 

... 512 

Corle 

M50-4 

1'1505 
M5fl8 
Cod~ 

SL 

DescriPtion 
-----------

MIXER DRIVER 
SHOVEL OF'ERATER 

DescriPtion 

-----------
21/14 MIXER 
2M3 READY-CRElE TRUC 
I( ( 1 MILE llAULl 
SILO (50 TONNE> 

Do:!scriPtJon 
-----------

S!ILF'HATE RESISTANT 
CEMENT 

SAND 
20 MM 

FERGUS 

AGGR. 
DescriPtion 
-----------

AND HAYNES 

TOTAL LAe.OUR ' 
TOTAL F'LANT 
TOTAL SUB. CON. 

Cost/Hour 
---------

$3.41 
$4.10 

Cost/Hour 
---------

$1.88 
$2.40 

~ 

$0.50 
N .. t. 
rost/Unit 
---------

$0. 00/TN 

$0.00/M3 
$0.00/TN 

COST/M3 
COST/M3 
COST/M3 

Usa~e 

.16D 

.160 

OutPut 
------

• 160 
.140 

.160 

llsa!!e 

.320 

Press 

.350 
1.100 

w.,. ~ht 
Factor Cost/M3 
------- -------
100.0/. $0.5 
100.07. $0.6 
w.,,~ht 
Factor Cost/M3 
------- -------
100.07. $11.7 
100.0/. $17.1 

100.0/. $3.1 
Wasta~es 
Per llntt Cost/M3 
--------- -------

0.07. 

RETUr'N to 

o.or. 
0.0/. 

$1.20 
$32.02 
$16.80 

$0.0 

cont•nue 

$0.0 
$0.0 

Cost/M3 
--------

$16.8 

TOTAL NET COST/M3 $50.02 

If the item rate consists solely of a sub-contractor rate, a different 

build-up is given: 
ltero R~f"r"nc" ? [RETURN to EndJ 2/~0/9 

WAIT 

Alread~ F'r 1 ced 

WAIT 

So::rtaon 2 
Ouant ot" 

Cod.:. 

Pa~oa 20/9 
18 NR 

Des er 1 Pt ion 

54 FERGUS AND HAYNES 

TOTAL SUB. CON. COST/NR 

TOTAL NET COST/NR 

Is Thos Ok ? [RETU~N for Yes] ! 

Cost/NR 

$56. 

$56.00 

$56.00 
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7, 6 EDITING INFORMATION STORED FOR A SUB-CONTRACTOR 

Using the UPDATE PF<.oc<:S command it is possible to 

edit information that has previously been entered for a particular 

sub-contractor, The estimator may change: 

the sub-contractor description; 

discount rate; 

view resource details; 

file resource details. 

This is shown in the example below, Details stored for a particular 

sub-contractor S~ are reviewed and the discount sum changed before 

filing the resource details. 

UPDftlE FRirES oftlon 

R·~source Code ? [RETURN to End] .§..i 

(contract) NaMe - FERGUS AND HAYNES 

Cor111nands :-

O.ClO/. 
Dtscount (/.' 7 5 

CoclHna-nds :-

Cot11mand ? Fl 

0.00 /. Discount 

SC - rhanse Sub-contr2ctor'£ Naffie 
DC - Change D1scount 
VI - V1ew Resource 
PR - Pr1nt fiesource 
fl - F1l~ R~source 

SC - Chan~e Fub-contractor's Neme 
DC- Change Drscount 
VI - Va~w R~sourc~ 

PR - Pr1nt ~esource 
Fl - f1le ~~source 

7. EDITING SUB-CONTRACTOR RATES 

After a bill item that is awaiting sub-contractor quotes 
E,N"TEf<. 

has been priced using theASUB-CONTRACT QUOTES command it is not 

possible to amend the rates using this command. If the user attempts to 

enter the item reference a message will be given stating that the bill , 
item contains already its sub-contract quotes, 
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To change the rate or the sub-contractor used the estimator 

must access the item using the INSPECT BILL ITEM command, In the 

example below the estimator changes the sub-contractorrate 

previously applied, 

ferlton 3 Pa~e 31/4 
Ouant1t~ 69 M3 
100 X of Work GrouP F237.0 

TIESIGN STRUCT. CONC. 20 MPA 20 MM AGGR. SRC 

Cod;, OescrtPttan Cost/Hour Us a~.;, 
----------- ---------

L513 MIXER DRIVER $3.41 .160 
L51.t; SHOVEL OF'FRATER $4.10 .160 

Cod~ DescrtPtton Cost/Hour OutPut 
----------- --------- ------

F'~OO 21/1.1; MIXER $1.88 .160 
P501 :?1'13 READY-CRETE TRUC $2.40 .140 

K (1 MILE HAUL) / 
F512 SILO (50 TONNE) $0.50 .160 

N.;,t. 
Co<i;, DescrtPtton Cost/Un1t Us a se 

----------- ---------
M504 fULF'HATE F.ESISTANT $0.00/TN .320 

CEMENT 
Press 

M505 SAND 
M::.ns 20 MM 
Cad.::: 

54 FERGUS 

AGGR. 
DescrtPtton 
-----------

AND HAYNES 

TOTAL LABOUR 
TOTAL PLANT 
TOTAL SUB. CON. 

TOTAL NET COST/M3 

$0.00/113 
$0. 00/TN 

COST /M3 
COST /M3 
COST/M3 

• 350 
1.100 

Is Th1s Ok 7 [RETURN for Y"sJ tl 

WAIT 
!1ll !toro EDIT OPtion 

RU - Change Ouant1t~ 
UN - Chan9e Untts of MeasureMent 
OS - Chanse DescrtPtron 
AD - Add Work GrouP 
CH - Chanse Percenta~a of Work GrouP 
OF - Del~t~ Work GrouP 
ED - Ed1t Work GrouP 
RR- Resource Reconc1llat1on 
Lll _ LUhlP other Ptll Iteros w1th th&s one 
FJ - F1l~ Bill It~ro 

VI - V1ew B1ll Jtero 
PR - Pr1nt B1ll Item 

W;,1~ht 

Factor Cost/M 
------- ------
100.0/. $0. 
100.0/. $0. 
W.;,1~ht 

Factor Cost/M 
------- ------
100.07. $11. 
100.0/. $17. 

100.0/. $3. 
Wasta9~s 

F'er Lln1t Cost/M 
I --------- ------1 

o.or. $0.1 
I 

RETURN to conttnue I 

0.0/. 
o.or. 

$1.20 
$32.02 

$6.80 

$40.02 

$0. 
$0. 

Cost/M3 
-------

$6. 



C0111111and ? EO 

ComMands:-

Com1nand ? CH 

WAil 

AR - Add Resource 
AO - Add OPerational GrouP 
CH - Chanse Resourc~ I OPerational GrouP Detaals 
DR - Del~te Resource 

CHANGE k[SOURCE I OPE~ATIONAL GROUP DETAILS oPtion 

Resource Code to Chan~e ? [RETURN to End] 84 

CorJe 

S4 

DescrtPtton 

FE~GUS AND HAYNES 
Com11)ands :-

EX - rhan~e ExtenSIOn 
RA - Chan~e Sub-contractor Rate 
VI - V1ew Resourc~ 

Press RETU~N to ex1t 

Coo\Nand ? RA 

6.800 
Sub-contractor Rat~ ? 16•8 

roMmancls :-
EX- Chan~e Extensaon 
RA - Chan~e Sub-contractor Rate 
VX - V1~w R~source 

Fress RETURN to ex1t 

Cot'lunand ? 

Re~ource Code to Chanse ? r~ETURN to End] --

645 

Cost/M 

$6. 



7, 8 THE INSPECTION OF BILL ITEMS THAT ARE AWAITING 
SUB-CONTRACTOR QUOTATIONS 
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If the estimator uses the INSPECT i tern command to review a 

bill item that is awaiting a quotation before that quotation is received 

then he will receive item build-ups similar to those shown below. 

(i) ITEM PRICED BY SUB-CONTRACTOR AND A WORK GROUP 

It is possible to price a bill item by a Work Group and a 

sub-contractor rate combined, The example below gives details of 

the item build-up and states that a sub-contractor rate is still 

required, 

Sectoon 3 Pa~e 31/3 
Ouantot~ 34 M3 
100 /. of Work GrouP F237.0 
OESJG~ STRUCT. CONC. 20 MPA 20 MM AGGR. SRC 

Weo~ht 
Codo=o O~scriPtton Cost/Hour Usa~o:"! Factor Cost/M 

----------- --------- ------- ------
L513 MIXER DRIVER 

/ 
$3.41 • 160 100.0/. $0 • 

L514 SHOVEL OF'E"RATER $4.10 • 160 100.0/. $0 • 
Weo~ht 

Cod.:. 0.;:-scrtPtton Cost/Hour OutPut Factor Cost/M 
----------- --------- ------ ------- ------

F 5011 21/14 MIXEF $1.88 .160 100.0X $11. 
F'501 ?M3 READY-CRETE TRUC $2.40 . 140 100.0/. $17 • 

1: ( 1 MILE HAULl 
F'5'2 SIL0-...<50 TONNE> $1').50 • 160 100.0/. $3 • 

Net. Wasta~•>S 

Co<ie Des er 1 Pt ton Cost/Unot llsase Per lln 1 t Cost/M 
----------- --------- --------- ------

M504 

M 50') 
M 50S 

SULPHATI' RESISTANT 
CEMENT 

SAND 
20 MM AGGR. 

TOTAL LAr.OUR 
TOTAL PLANT 

TOTAL NET COST/M3 

Suh-contract Quote Outstandtn~ 
Is Tbos Ok ? [RETURN for YesJ 

$0.00/TN 

$0.00/M3 
$0.00/TN 

COST/M3 
COST/M3 

.320 

F'ro:-ss 

• 350 
1.100 

0.07. 

RETURN to 

0.07. 
0.0/. 

$1.20 
$32.02 

$33.22 

$0. 

contlnu~ 

$0 • 
$0. 



------------------------

(ii) I TEM PRICED BY SOB-CONTRACTOR RATE O:NL Y 

If an i tern has been entered requiring only a sub-contractor 

rate then, when the item is inspected by the IN- Inspect Item Cownand, 

the following display is given: 

S .... <:f IOn 5 
Qu-'nt 1 +.';' 

F'c:~~.:. 5!/5 
12 N'' 

Suh-tPntrart OtJPtP Out~t?nrlrn~ 
IJ~l T 

PRTCE ~li_L lTEM m•nu 

Comtnonrls ;-
DA - Oat? L1hr2ru ~tJil~-uP 
rF - Cre?t~ Jl~M Pu•lrl-up 

~r p~.:.~~ R~TUfN t0 r~tt~rn l0 M~1n ~~nu 

/ 

The estimator may use the CR- Create Item Build-up Command to add 

resources to cover sub-contractor attendance. In the example below 

labour time is included to cover offloading of materials for the sub-

contractor. 

, 



W~IT 

r~fAlE ITEM Pull~-up oPtonn 

WATl 
I\ DD RFSOllf,CE oPt I on 

'rontl"cr1) r~srroPtonn - l~~OUR 

ro~t $3.2~/HP 
Of' ? y 

W-o"ht Fartor? [hF.TU~N for 100%1 

Co,t/H~ur C~st./Nl 

l l I_AP.OlJR -QFFl OAD $3.23 J • noo lOO.O"< $3 •• 

F'• "'urc~ Co<'l~ to 1\<ol<l '' [hFlliRN to En<il 

WAIT 

s~ct1on 5 Pa~~ 5\/~ 

o~~r1t1tY 1~ NP 
~no /.of Cl~oe::os1f1cat I ('In z 
TNSTAL I_ PIJI1PS 
----------------------------------------------------------------------------

O'='scr!P1.1on 

I ! LAP.QliR -QFFlOAD $3 .. 25 I. 000 

Weo~ht. 
Fartor 

lOO.O/. 

C~st/NI 

$3. 

----------------------------------------------------------------------------
TOTI\l LAP.QlJR CllST/NR $3.'2'5 

TOTAl NFT COST/N~ 
----------------------------------------------------------------------------
Su~-''>~trart Qu~t~ Outst~n~lnP 

0~( to FtlP"" fF.'E-Ttii'\N f0 ... Y~'>l 

....... e,,,, rt~~~) 3/51/'1 F I 1 ~d ...... 
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B. THE SYSTEM CONTROL PROGRAM 

The System Control Program controls the entire estimating 

system. This program will be operated by the chie! estimator or the 

estimator placed in charge of the estimating system. Within this 

program are the commands which enable the user to: 

add a new contract to the system; 

delete a contract from the system; 

change the details of the contracts on the system; 

change the Master password; 

list the contracts currently held on f1le within the system; 

edit the library of Work Groups; 

list the Work Groups on the library files; 

edit the library of Master resources and resource gangs; 

list the resources and resource gangs held on the 

library files: 

set the level of 'help' required within the operation 

o! the program; 

stop the program. 

Access to the system control program is by entering the 

program name AB3CHIEF. The user is then required to enter the master 

password. 

AB?.CHIEF 

INlEREST-CE Swstem 3.00 
Ch1ef Est1roator's Program 
Password 7 TOPMAN 
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The Main Menu of commands of the program will then be 

displayed, 

Commands : 

Command 7 

MAIN MENU 

AD - Add a new Contract 
Dt - Delete a Contract 
CH- Chanse a Contract Details 
MP - Chanse the Master Password 
LC - L1st current Contracts 
EW- Ed1t the Work Groups F1le 
LW - L1st the Work GrouPs F1le 
ER- Ed1t the master Resource and Resource Ganss file 
LR- L1st the master Resource and Resource Ganss f1le 
HE - Set HELP Lovel 
ST - Stop Prolram 

Each of these commands is described below with suitable examples, 



8,1 ADDING A NEW CONTRACT 

The AD command enables the user to input details on the 

contract for which it is wished to prepare an estimate and set up 

the relevant file space to store data on the contract, 

The user must enter details giving information of: 

the contract identifier; 

the contract title; 

the contract reference code; 

the tender submission date; 

the client; 

the consulting engineers; 

the estimators name; 

the planners name; 

the estimated tender value; 

the estimators password; 

the dataprep password, 

The contract identifier is the coding reference which 

enables the estimator to retrieve information on the contract under 

consideration, 

The contract title is the name of the project for which a 

tender is being prepared, 

The contract reference code is a reference relating to the 

contractors organization's own internal contract referencing system. 

651 



652 

The tender submission date, client and consulting engineers 

information will all be written on the contract documents, 

The chief estimator may enter the names of the estimator and 

planner who are to be responsible for the tender, 

Different passwords should be entered to give the estimator 

and the dataprep personnel access to the contract within the system, 

The table below gives details of the characters allowed in 

the above data and the maximum length of the information, 
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The program will ask for information on the approximate 

number of bill items within the contract. This is to enable sufficient 

storage space to be allocated on the files. 

Different Bills of Quantities will be numbered in different 

ways. The following information must be entered: 

Bill Numbering Method Section/Page/Item 

or Bill/Section/Page/Item; 

whether the bill items are referenced by Letters, 

Numbers or CESMM codes; 

whether the letters I and 0 are included in the item 

referencing. 

The Bill Numbering method determines the manner in which 

the page and item reference are entered by the user. Where the Bill 

of Quantities consists of one document the bill numbering method is 

usually Section/Page/Item, 

ie: 
7/162/A ..... 

1 t ........_ 
section page item 

Where the Bill of Quantit1es consists of several documents 

the method Bill/Section/Page/Item will probably be employed, 

ie: 
.;1 1/11/169/C ........__ 

. ./ t. ~----b111 sect1on page item 

When the user is presented with a Bill of Quantities produced 

in a completely different manner, a suitable method of referencing 

should be selected and the Bill of Quantities documents renumbered 

manually accordingly. 
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Within the INTEREST C,E, system it is possible to include 

bill item descriptions, A decision must be taken at this stage as to 

whether they will be required within the contract,· 

The program will display the computer code for the contract, 

This should be recorded for use when preserving contract data, 

While the files for the contract are being set up the 

message: 

"File Initialisation in Progress" 

will be displayed, 

When this operation is complete the program returns to 

the Main Menu, 

Fale Initaal1sataon 1n Pro~ress 

Corn•nands :-

MAIN MENU 

AD - Aclcl a new Contr~ct 
OF Delete a Contract 
CH - Chanse a Contract Detaols 
MP - Chan~e the Mast~r Password 
Lr - L1st current rontracts 
EW- Edot th~ Work GrouPs F•l~ 
LW - Lost the Work GrouPs Fole 
ER - Eclat th~ roaster Resou~ce and 
LR- Last the ruaster Resource and 
Hf - Sat HELP Lavel 
ST - StoP pro~raro 

Resource Gan~s f1l~ 
Re~ource Ganss fale 



An example is now given of the entry of data for a typical contract, 

Command<; ::-

MAIN MENU 

AD - Add a new Contract 
DF - Delete a Contract 
CH - Chan•e a Contract Detarls 
MP - Chan~e the Master Password 
LC - Ltst current Contracts 
EW- Edrt the Work Groups Frle 
LW - Lrst the Work GroUPS rrle 
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ER - Edtt the roaster Resource and Resource Gan~s ftle 
LR - Ltst the roaster Re~ource and REsource ~an~s ftle 
HF - Set HELP Level 
ST - StoP PrograM 

Command ? AD 

ADD CON1RACT optron 
Contract Identrfrer? RMlO 

Contract Trtle ? BITTERNE BY-PASS 

Reference Cocl~ ? RM10 

Tender Subro1sston Date ? 31/0S/82 

Client? WILTSHIRE COUNTY COUNCil 

Consulttn~ Enstneers ? S.W.R.C.ll. 

E~ttmator's Name ? BLACK 

Planner's Narn,e ? WHJTf 

Esttrnated Tender Value ? 2.5 MILLION 

Est lruator's Password ? BLACK 

Data PreP, Password ? liiQ 

APPrOXImate Nurob~r of Btll Iterus ? 100 

BILL NUMeERING METHOD 
For Sectton I Pase I Item 
For Btll I Sect1on I Pa~e I Item 
()pi 1 on ? ..!.. 

LETTERS, NUMBERS or CESMM Codes ? LE 

Is the letter 0 used? N 

Are Bill Itero DescriPttons Re~utred? Y 

CoMPUter Coda for thrs rontract:- AAS 

ent~r 
enter 

1 
2 
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8.2 DELETING A CONTRACT 

When a tender has been completed it will become necessary to 

delete the contract files in order to provide storage space within the 

system for current contracts. If it is likely that information on this 

contract will be required at a later date it will be necessary to 

preserve the contract data. Contract data may be preserved on 

floppy-discs, or cartridge cassette back-up. The exact method will 

be dependant on the system on which the software is being run. 

When using the DE-DELETE CONTRACT command the program will 

display a list of the files that should be copied to preserve contract 

• N 
data. The user is then asked whether it is OK to proceed. 

If the answer is YES, contract data is deleted. 

If the answer is NO, the system returns to the Main Menu. 
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8.3 CHANGE CONTRACT DETAILS 

The user may change any of the details that have previously 

been set up relating to the estimate by using the CH - CHANGE CONTRACT 

DETAILS command. 

When this command is instigated the user is given a sub-menu 

of commands enabling him to amend the appropriate information. 

Comroanrl 7 CH 

CHANGE CONTRACT DETAILS oPtoon 
Contract Identif1er ? RM10 

CorlMands ;-
ES - Change Est1roator's Password 
DA - Chdn~e Data Pr~P Password 
Tl - Chan~e ContrBct T1tle 
fif - Chan~e Reference Code 
lE - Chanse Tender SubMISSion Date 
Cl - Chan~~ Clo~nt 
EN- Chan~e Est1roator's Naroe 
PN - Chan~e Planner's Naroe 
CE - Ch2nge Consultln9 fns1ne~rs 
VA - Chan9e Estlt)atgd Tender Value 
ME - Chansa Nurober1ns Method 

Press RETURN to return to Main Menu 

On the selection of these commands the existing contract 

information is displayed and the new data requested. It should be 

noted that it is only possible to change the bill numbering method 

before data has been input. 



Examples are given below of changing contract details, 

(a) Changing the Estimator's password, 

The estimator's password is changed from BLACK to BROWN 

Cor,lmanrl ? ES -
P.LACf( 

E~trmator's Pas~word ? BROWN 

(b) Changing the Contract Title 

The contract title is changed from BITTERNE BY-PASS to A501 

BITTERNE BY-PASS 

P.ITTtRNE EW-F'ASS 
ContrAct Trtle ? A501 BITTERNE P.Y-PASS 

(c) Changing the Estimated Tender Value 

The estimated tender value is changed from the 

for 2,5 MILLION to 2,500,000 

::.>.5 MILLION 
E~trmated Tender Value ? 2.500,000 

(d) Changing the Numbering Method 
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The bill numbering method is changed to Numbers and not Letters, 

CoouHmrl ? ME 

Numherrn~ methorl rs:
Se~tron I Pa•e I ltem 
Ttem~ lettererl er and 0 not user!) 

For 
For 

Se~tion I Pa•e I ltem 
Brll I Sertion I Pa~e I Ttem 

OPt IOn ? 1 

LETTERS, NUMBtRB or CESMM Codes ? NU 

enter t 
enter 2 
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Information within the Contract Details is displayed at the start of 

each page of print out and the user should decide exactly which 

details are required to be stated. 

8.4 CHANGE THE MASTER PASSWORD 

The Master Password giving access to the system control 

program may be changed by using the MP command. The old password is 

displayed and the user allowed to input the new password which may be 

up to 6 characters in length. If a longer password is entered only 

the first six characters are recognised. 

Comr,lands :-

Cot,1tiland ? £!f 

MAIN MENU 

AD - Add a new Contract 
OF - Delete a Contract 
CH - Chan9e a rontract Detatls 
MP - Chanse the Master Passworrl 
LC - L1st current Contracts 
EW- Edot the Work GrouPs Fole 
LW - Lost the Work GrouPs Fole 
ER- Edtt the roaster Resource and Resource Gan~s fale 
LR - List the roaster Resource ~nd Resource Ganss f1le 
HF - Set HELP Level 
ST - StoP Progra~ 

CHANGE MASTER PASSWORD oPtoon 
TOPMAN 

MaGter Passwor~ ? TOPOOG 

8.5 LISTING THE CURRENT CONTRACTS 

This command enables the user to produce a listing via the 

printer of details of the contracts for which information is currently 

held on file. An example is given in Figure 29 page 661. 



JNlE~EcT-CE"Sw~t•m 3.00 
f~11~f Fst1matorrs Pt·o~ram 
f.'i01c •-wr•rd ? 101'M:' 1; 

MAIN Mf"NU 

A~~ ? n~w r~ntr2rt 

P~l•t~ a C~ntr~rt 
Chan~~ a Con+rcrt r~ierl~ 
Ch~n~- th~ M?ster Pas~wnr~ 
L1~t ct~rr~~t Contrert~ 

Frl1i th .... VJr1r•Y GrouPs F1l~ 
L1ct th .... ~!orY Group<=. Ftl'"" 

GGO 

AD 
DE 
CH -
MP -
LC -
F.W -
LW -
Er. 
LR -
l-IE 
ST -

Frl1t th- maste~ h~~nu~r~ an~ fie~nurc~ Gan~~ fJ1 

L1~t th~ m~~t .... r Re~~~~rrP anrl Rec=.nt4rre G~n~~ fsl 
S•+. HElP l•v•l 
StoP P""ndr<"m 

L 1 Sl CIJFmrNT COIHf,{lGl S a et o <'n 
S~Ft~~ 0~ PRTNTEP 7 P~ 

.......... Curr•::m+, Contt'dt:..t.~ ll"'it.lnq 1n ~·rl")•~r,::.c-s ....... :.:. 



0 

0 

0 

0 

0 

0 

0 

0 

0 

CON'RACT CONTRACT 
IDF.NTIFIFR ~EF. CODE 

AP.T! Ant C. E. TFST 1 
CI.IENT: G.L.r 
CONSULTING ENR!NEFRS: R.L.C 
FSTIMATOR'S NAMf: C BLACK 
PLANNER'S NAME: A WHITE 

ABT2 ABT2 TEST BILL NO. 2 
CLIENT: A R!CHMAN 

'• 

CONSULTING ENRINEE~S: A RIPOFF &PRTN~S 
ESTIMATOR'S NAMF: P.LACK 
PLANNER'S NAME: WHITF 

DEM! DfM1 C.I.C.A. DEMONSTRATION 
CLIENT: A RICHMAN 
CONSULTING fNRINEERS: CON SULTANT &PTRNS 
FST!MATOR'S NAMr: BLACK 
PLANNER'S NAMF: WHITF 

MAN! MAN! NA~BOROUGH BRIDGES 
CLIENT: NARBOROUGH C.C. 
CONSULTING ENGINEERS: R.P.T. 
ESTIMATOR'S NAMF: BLACK 
PLANNER'S NAME: WHITE 

~M\0 RMIO A501 BITTERNE BY-PASS 
CLIENT: WILTSHI~F COUNTY COUNCIL 
CONSULTING ENGINEERS: S.W.R.C.U. 
ESTIMATOR'S NAME: BLACK 
PLANNER'S NAME: WHITE 

TITlE 

Figure 29 - LISTING OF CURRENT CONTRACTS PRINT OUT 

PAGF \ 
r 

(' 
TENDER SUBMISSION ESTIMATED TENDER 
DATE VALUE 
----------------- ----------------

(' 
31/04/81 100.000 

(' 

c 

31/04/82 t.ooo.ooo c 

(' 

() 

c t,ooo,ooo 30/06/82 

c 

(' 
30/06/82 2rSOO,QOO 

c 

Cl 

31/05/82 2r50Q,OOO c 

0 

,.. 
~ 

Cl 

"' ..... 



B. 6 EDITING TilE WORK GROUPS FILE 

The system control file enables the user to edit the 

performance data on the company library. This is.done by using the 

EW command to edit the Work Groups file. 

Performance data is held on the library files in Work 

Groups. Each Work Group consists of up to ten resources or resource 

gangs. These must be coded under a suitable reference system. 

(A full description of the company data library is included in 

Section 9). 

The user may wish to: 

create a Work Group on the company library; 

edit a Work Group on the company library; 

delete a Work Group from the company library. 

(i) CREATING A NEW WORK GROuP 

The user decides which item of construction work the Work 

Group rela~es to, the most suitable coding reference is taken from 

the coding system and a check is made that the resources which are 

required within the group are already on the master resource file. 

(A Work Group can only be made up from existing resources). The user 

enters the Work Group reference number, the program checks that the 

Work Group is not already on file and then allows the build-up of 

resources within the group. 

662 

This is best illustrated by the following example. The user 

wishes to set up a Work Group under the CES~!M coding reference F6ll.O 

to cover the use of Blinding Concrete Class E. 



Two resources are to be used from the resources file: 

Ll Labour 

Ml Ready Mixed Concrete Class E. 

The command EW is instigated. 

MAIN MENU 
---------

Commands ;-

AD - Acld a new Contract 
Df - Delete a Contract 
CH - Chanse a Contract Deta1ls 
MP - Chan~e th·= Pla-stc~r Password 
LC - L1st current. Contracts 
EW - Ed1t the Work Groupc; F 1le 
LW - L1st the Work GrouPs F 1le 
ER - Ed1t the master hesourc'r:= 
Lf;. - L1st the 111aster Resource 
Hf - Set HELP L.=.:ve\ 
ST - StoP Pro srafl\ 

IJA IT 

WORK GROUPS FDIT oPtion 

Work Group Code ? [RETURN to EndJ F611.0 

Work GrouP n~t on Ftle 
Do ~ou Wish to creat.=.: a new Work GrouP ? Y 

De~cr1Pt1on ? PLINDJNG N.E. 150MM 

IJn 1 ts of Measuretllent ? M3 

WAIT 

ADD RESOURCE oPtion 

Ra~ouroe Code to Adrl ? CRETUr;_N to End] Ll 

(tlla:ster) 
<used) 

o•' ? Y 

DescriPtion - LABOUR 
Cos~ $2.15/HR 

and 
and 

R~~source 

Resource 

I 
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Gan~s f 1le 
Gan9's f il.;, 



On studying the build-up for the Work Group, the user may 

check that he is happy with the details of the resources within the 

group. If that is the case the user should input FI, and this will 

file the Work Group data. 
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The program will then ask for the next Work Group Code. If 

the user has completed inputing details on all the Work Groups then by 

entering AB the system will abort to the Main Menu. 

If the user wishes to amend any details of the Work Group 

build-up this may easily be achieved by using the commands available. 

This is described in detail below. 

(ii) EDITING A WORK GROUP 

It may be necessary to edit the details of a Work Group with

in the data library. Using the commands available it is a simple 

matter to add resources, delete resources or change details of the 

resources that already exist. Similarly, the description of the 

Work Group or the units of measurement may be amended. 

Using the EW command, the user inputs the Work Group code 

for the group that it is required to edit. 



CcHnn1ands :-
~0 - Add a n~w Contract 
DE - D~l~te a Contract 
CH- Chan~~ a Contract Details 
MP - Chanse the Master Password 
LC - l_tst current Contracts 
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F.W - Ed1t the Wark GrouPs Fil~ 
LW - L1~t th~ Work GrouPs F1l~ 
ER- Ed1t the master fiesource and Resource Gan•s ftle 
LR - L1st the master ~~source and ~esource Gan~s ftle 
HF - Set HELP Level 
ST - StoP Pro~~am 

Cornm.Rnrl ? EW 

WATT 

WORK GROUPS EDIT oPt Ion 

W~r~ Groue Cod~ 7 [~ETUhN to EndJ F611.0 

The existing build-up of the Work Group will be displayed together 

with the list of commands enabling amendments to be made. 

Work Group F611.0 
~LINDING N.E. 150MM 
(In 1 ts of t'\e.?surt2:fltent M3 

I: ode DescrJptJon 
-----------

u L/ie.OUR 

Cod•• De~crJPtJon 

-----------
1'\1 READY MIXED CONChETE 

CLASS E 

Cost/liou~ 

---------
-CONC. $2.1:::1 

N·~t. 
Cost/Un1t 
---------

$22.75/!"13 

TOTAL I.ABOUR COST/M3 
TOlAL MATERIAL fOST/M3 

TOTAL NET COST/M3 

Us.:tse 

.330 

Usa9e 

1. 000 

Wasta!f·~s 

Fo:-r Un1t 
---------

20. 0/. 

$0.71 
$27.30 

$28.01 

Co~t/M3 

-------
$0.7 

Cost/1'\3 
-------

$:?7.1 

Pr~ss fiETURN to contrnu~ : 
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In this example the user changes the description of the Work Group to 

PLACING BLINDING 150MM THICK, 

Comn1ands ;-

Coramand 7 Q§. 

OS - Chan~e DescrtPtton 
UN - Chan~e Un1ts of MeasureMent 
AD - Add ~esource 
CH- Chanse fiesource Oetatls 
DE - Delete ~esource 
VI - Vtew Work GrouP 
PR - Pr1nt Work GrouP 
FT - Fil~ Work GrouP 
OF - Delete Work GrouP froro F1le 

FLJNDING N.E.150MM 
D~scr1Pt1on ? PLACING BLINDING 150MM THICK 

The command CH is then used to change the wastage allowance on the 

concrete from 20,0% to 15,0%. 

CHANGE ~ESOURCE DETAILS oPtion 

fiesource Cod~ to Chanse ? (fiETURN to End] Ml 

Wasta!fes 
Cod,... DescraPtton 

Net. 
Cost/Un1t Usa!fe Per Un1t Cost/M3 

Ml READY MIXFD CONCRETE 
CLASS E 

Cotllfllancls ; -

$22. 751M3 1. ODD 

FX - Chansc Extenston 
US - Chan!fe Usa~e Rate 
WA - Chanse Wastase 
VI - Vtew Resource 

Press RETURN to ex1t 

Cowfland ? WA 

2D.O/. 
wa~ta~e (/.) ? 15.0 

Comt11and's :-
EX - Chanse Extenston 
US - Chansa Usage R~te 
WA - Chansa Wastase 
VI - Vtew Resource 

Press RETURN to extt 

Cototnand ? VI 

2D.D7. $27.30 

/ 



It is decided to add a Ganger to the build-up using the command AD. 

CobHnands :-
OS - Ch~n~e DescriPtion 
UN - Chan~e Un1t~ of Measureroent· 
AD - Add Resource 
CH- Chan~e Resource Deta1ls 
DE - Delete Reso\~rce 
VI VIew Work GrouP 
PR- Pront Work Group 
FI - Fole Work GrouP 
OF Delete Work GrouP froro File 

Co10roand ? AD 

WAIT 

ADD RESOURCE OPtoon 

Resource Code to Add ? (RETURN to EndJ l1L 

<master) DescroPtoon - GANGFR CONCRETE 
Co~t $5.00/HR 

OK ? Y 

De~cr1Pt1on Extens1on ? 

U~a~e R~te 7 0.33 

Cor!e DescriPtion Cost/Hour Us a se 

L3 GANGER CONCRETE $5.00 .330 

Re~ource Code to Add ? CRETURN to End) 

/ 
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The build-up of the Work Group is redisplayed. Satisfied with this the 

estimator uses the FI command to file the Work Group information. 

Commands ;-

ComrtJ~nr.f ? FI 

OS - Ch~n~e Descr&Ptton 
UN - Chan~e Untts of Measurement 
AD - Add Resource 
CH- Chan~e Resource Details 
DE - Delete Resource 
VI - V1ew Work GrouP 
PR - Print Work Group 
FJ -File Work Group 
OF- Delete Work Group fro~ Fole 

* Work GrouP F611.0 Filed * 

/ 

Cost/M3 



Code 

Ml 

Net. 
Cost/Unot UsaSie 

READY MIXrO CONCRETE $22.75/M3 1.000 
CLASS E 

Coramands ;-
EX - Chanse Ext~ns1on 
US - Chan~e Usa~e Rate 
UA - ChanSie Wasta~e 
VI - V1~w Resource 

PrPss RETU~N to exot 
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Wastases 
Per Unot Cost/M3 

15.0;( $26.11 

The description of the resource Ml is extended to include the size 

of the aggregate. 

Command ? EX 

De~crtPtaon Fxtens1on ? 20MM AGG 

Cotilmands ;-
EX - Chan~e Extensoon 
US - Chan~e Usa~e Rate 
WA - Chan~e Wasta~e 

VI - V1ew Resource 
Press RETURN to exot 

Corotnand ? 

Re~ource Code to Chan~e ? [RETURN to EndJ __ 

' The build-up of the Work Group is redisplayed. 

Work GrouP F611.0 
PLACING BLINDING 150MM THICK 
tJnats of Measurement M3 

Corl.::o DescriPtion 
-----------

L1 LAeOUR -CONC. 

Cod<- Oescr1Pt1on 
-----------

Ml READY MIXED CONCRETE 
CLASS E -20Mi'1 

Cost/Hour 

---------
$2.!:5 

Net. 
Cost/Unot 
---------

$22.75/M3 
AGG 

TOTAL LABOUR COST/M3 
TOTAL MATERIAL COST/M3 

TOTAL NET COST/M3 

Us a se 

.33D 

Us a se 

1.000 

Wasta9es 
Per Unot 
---------

15.0Z 

$0.71 
$26.16 

$26.87 

Cost/M3 
--------

$0.71 

Cost/M3 
--------

$26.16 

Press RETURN to contonue : 



''' 
(iii) TO DELETE A WORK GROUP FROM THE COMPANY DATA Ll BRARY 

To delete a Work Group from the company data library use 

the E\V command from the Main Menu as if to edit the Work Group and 

after having checked the display of the group to ensure you have 

selected the correct one, use the command DF to delete the Work 

Group from File, A message stating that the Work Group has been 

deleted will be displayed, 

Comr11ands ; -

Coronand ? OF 

DS - Chan~e DescriPtion 
UN - Chan~e Un1ts of Measur~roQnt 
~D - Add Resource 
CH- Chan~e Resnurr~ Oeta1ls 
OF - Delete ~~sol~rce 
VI - V1ew Work GrouP 
FR- Pront Work Gro~P 
FI- File Work GrouP 
OF- Delate Work GrouP from Fola 

~ Work GrouP E611.0 Dalat~cl * 
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(iv) OBTAINING A PRINT OUT OF A WORK GROUP 
ON THE LIBRARY FILES 

---------
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To obtain a full print out of the build-up of a Work Group 

on the company library, use the command E\V as if to edit the Work 

Group and then the command PR. A check is asked that the printer is 

available and when the RETURN key is pressed the build-up of the Work 

Group will be printed out. 

Corllti\Bnds ; -

Cororl'land ? PJ;. 

OS - Chanse D~scriPtion 
UN- Chanse Un1ts of Measurem~nt 
AD - Add Resourc~ 
CH - Chanse R~source Detatls 
DF - Delete ~esot~rce 
VI - Vtew Work GrouP 
PR- Pront Work Group 
FT- Ftle Work GrouP 
OF - Delete Work GrouP f~om ftle 

Make sure Pronter •• avaolable (Press RETURN) 

An example is shown in figure 30 page 671. 



I n-t .... er•:!!Si".. CE 3 L L'"lt.t""'arY Work Gro,_.P 

f 

Work GrouP F611.0 
PLACING BLINDING 150MM THICK 
Un1t~ of Measureffient M3 

-------------------------------------------------~-----------------------------

Cod~ D>:!SCt'IPtlon Co~t/lfour Us a de Cost/M3 
----------- --------- ---------L1 LABOUR -CONC. £2.15 .330 £0.71 

Net .• Wasta~~c; 
Code DescriPtion Co~t/Un&t Usa-1* Per Un&t Cost/M3 

----------- --------- --------- ---------Ml READY MIXED CONCRETE £~2.75/M3 1.000 15. 07. £26.16~ 
CLASS E -20MM AGG 

-------------------------------------------------------------------------------
TOTAL LABOUR COST/M3 
TOTAL MATERIAL COST/M3 

TOTAL NET COST/M3 

£0. 71 
£26.16 

£26.87 

-------------------------------------------------------------------------------

Figure 30 A PRINT OUT OF THE WORK GROUP F611,0 

"' ..., ... 
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8,7 LISTING THE WORK GROUPS FILE 

The estimator in control of the system may at any time 

obtain a listing of Work Groups held in the company data library by 

using the LW command in the Main Menu, 

When this command is selected the user is asked whether the 

whole file of Work Groups is to be listed or just a single CES1~ 

classification, (If it is the latter, the classification code must be 

entered), The system will then sort the Work Groups file and display 

the number of Work Groups to be printed and the approximate number of 

pages of print out that will be produced, The date of the print out 

must be entered and then the listing will be produced, 

An example of this is given below together with an extract 

from a typical print out in figure 

MAIN MENU 

31 on page 673. 

Colowands ; -
AD - Add a n~w Contract 
OF - Delete a Contract 
CH -'Chans~ a Contract D~ta1ls 
MP - Chans~ the Master Password 
LC- L1st current Contracts 
EW- E~1t the Work Groups F1le 
I.W - l.&st the Work GrouPs Ftle 
ER - Ed1t the roaster Resource and Resource Gans~ ftle 
LR - Last the Master Resourfe and Resource Gan~s f1le 
Hf - Set HELP Level 
ST - StoP proSram 

Cotll!nand ? LW 

WAIT 

WORK GROUPS LIST oPt 1on 
Command-c:; :-

WH - Whol~ F1le 
ST - S1nsle CESMM class1f1cat1on 

Comrilanr.l ? g 

CESMM Class1f1cat1on ? F 

Sort 1n Pro~resc; 

20 Work Groups requ&rtn~ about 

WATT 
ToHaY's Date ? 20/0~:82 

Make sure Printer ic; ava1lable (press RETURN) 

~*~ Work GrouPs Ltstans an Prosress ~~~ 

1 PaSe(sl 



Oat,.. 

0 

0 

0 

0 

0 

70/04/82 

F235.0 

F236.0 

F:?37. 0 

F237.1 

F741. 0 

F744.0 

F?45.0 

F246.0 

F47!.0 

F47:?.0 

F473.0 

F474.0 

F475.0 

F476.0 

F477.0 

F478.0 

F481.0 

F611.0 

F681.0 

F682.0 

Figure 31 

' 
Xnt~rest CE 3 Work Gra~p(s) L st n~ 

MIX TO TAP.LE 50 
I 

CONC. 20 MPA 10 MM AGGR. SRC 

M! X TO TAF.LE 50 CONC. 20 MPA l4 MM AGG~. SRC 

DESIGN STRUCT. CONC. 20 MPA 20 MM AGGR. SRC 

DESIGN ST~UCT CONC. ?OMPA 20MM AGG S~C <READY MIXI 

DESIGN ST~UCT. CONC. 2~ MPA 10 MM AGGR. OPC 

DESIGN ST~UCT. CONC. 25 MPA 40 MM AGG~. OPC 

DfSIGN STRUCT. CONC. 25 MPA 10 MM AGGR. SRC 

DESIGN STRUCT.\CONC. 25 MPA 14 MM AGGR. S~C 

SPECIAL DESIGN 

SFECIAL DESIGN 

SPECIAL DESIGN 

SPECIAL DESIGN 

SPECIAL DESIGN 

SPECIAL DESIGN 

SPECIAL DESIGN 

SPECIAL DESIGN 

SFECIAL DESIGN 

CONC. 50 MPA tO MM. AGGR. OPC 

CONC. 50 MPA 14 MM. AGGR. OPC 

CONC. 50 MPA 20 MM. AGGR. OPC 

CONC. 50 MPA 40 MM. AGGR. OPC 

CONC. 50 MPA 10 MM. AGGR. SRC 

rDNC. 50 MPA 14 MM. AGGR. SRC 

CONC. 50 MPA 20 MM. AGGR. SRC 

CONC. 50 MPA 40 MM. AGGR. SRC 

CONC. 60 MPA 10 MM. AGGR. OPC 

PLACING BLINDING 150MM THICK 

MASS CONC. CLASS 10/20 BED AND HAUNCH 

LEAN MIX CONC. TO PAVEMENT 75MM THICK 

Un 1 t c; M3 

Un d ~ M3 

Un 1 tc; M3 

Units M3 

UnIts M3 

IJn 1 ~ s M3 

Un 1 t,c; M3 

llntts M3 

Un 1 t'i M3 

UnIts M3 

tJn ItS M3 

lln 1 ts M3 

Un 'ts MJ 

IJn It 5 M2 

AN EXTRACT FROM A TYPICAL LISTING FROM THE WORK GROUPS ON THE COMPANY LIBRARY 

1 

(' 

c 

0 

c 

0 

0 

0 

0 

0 

0 

C· 



8.8 EDITING THE MASTER RESOURCE AND RESOURCE GANGS FILE 

The command ER in the Main Menu enables the user to: 

input resources or gangs of resources iqto the master 

resource files; 

edit existing resources in the master resource files; 

delete existing resources in the master resource files. 

(i) THE INPUT OF NEW RESOURCES 
SINGLE RESOURCES 
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Having determined the resource which the estimator wishes 

to be entered onto the library files the user must select a suitable 

coding reference that has not already been used. The ER command is 

chosen and the coding reference entered. The system will state that 

the resource is not on file and ask for confirmation that a new 

resource is to be entered. 

Resource Cocle ? CRETURN to EndJ M11 

R~sot~rce not on F1le 
Do ~ou w1sh to create a new Resource ? 1_ 

The following information must then be entered: 

resource description; 

units of measurement (where applicable); 

cost per unit; 

discount% (materials only); 

suppliers name (materials only); 

whether the resource is "awaiting quotations". 

Any percentage discount is automatically applied to the 

cost entered. The appropriate net cost is then used in all 

subsequent calculations using the resource. 
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The example below relates to the entry of data for resource MU-

Ready Mixed Concrete Class E. 

O~~criPtion ? READY MIXED CONCRETE CLASS E 

tJntts nf MeasureMent 7 M3 

Co~t 1n $/M3 ? 22.75 

D1~count (X) ? 5 

Awatt 1n~ Quotes ? Y 

(master) 

Cotrlt11and ? FI 

D~scr1Pt1on - READY MIXED CONCRETE CLASS E 
Cost $22.75/M3 
Fr1ce w1th 5.0D r. D1scaunt ~ $21.61/M3 
~*4+~¥+++~~ Awatttns Quote~ *~~~~***** 

DS - Chan9e DescriPtton 
CO - Chan~e Cost 
MA - Mark as NOT Awa1t1n~ Quotes 
UN - Chanse Untts of MeasureMent 
SU- Chanse SurPlter's N~me 
DC - Chanqe Otscount 
Vl - Vtew Resource 
PR - Prtnt Resource 
FI - Fale Resollrce 

x Resource Mll Ftled * 

For a detailed description of the "Awaiting Quotations" facility 

reference should be made to Section 7 of the manual. 
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RESOURCE GANGS 

Within the INTEREST system it is possible to combine single 

resources into resource gangs. A typical example ~s given below. 

Two single resources: 

P74 10 TNNE LORRY SITE TIPPER 

P58 JCB 7C EXCAVATOR 

are combined to form the Plant Group PGl which consists of 3 tippers 

and an excavator and is given the name "Excavation Gang 1". 

MASTER RESOUKCES EDIT oPtoon 

R~~ourc~ Code ? CRETURN to EndJ PG1 

R~~o,Jrce not on Ftle 
Do YO~ wzsh to create a new Resource ? Y 

DescroPtoon ? EXCAVATION GANG 1 

Son~l~ Resourc~ Code 7 [RETURN to EndJ P74 

LORRY SITE TIPPER 10 TNNE 
Quant 1 to:~ ? 3 

S1 n~le Resource Code ? (RETURN to EndJ F'58 

,JCB 7C EXCAVATOR 
OuantotY? 1 

It is necessary to enter a GANG DIVISION RATE. This 

division factor divides the gang in accordance with the resources 

in question. For example, a gang comprising of 5 steelfixers and 

1 labourer could be divided by 6 to give an equivalent steelfixer 

rate as a member of a (5 + 1) gang. 
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After entering the gang division factor, the build-up of the 

gang is displayed, If this is satisfactory, the command FI is used to 

file the details, If further changes are necessary, these may be made 

using the available commands, The command PR from the sub-menu will 

provide a print out of the resources within the gang, 

DIVISIOn Factor 7 ' .._ 

<rraster> EXCAVATION GANG 1 

f'5B 

P74 

JCP. 7C EXCAVATOR 

LOfiRY SITE TIPPEfi 10 TNNE 
$12.:>0 * l .00 HR 

$12.00' '-' 3.00 HR 

<AO< 

>AO< 

$12.:>0 

$36.00 

G~ns Cost /HR $48.50 
~~*~****~**~***~***T*r~~~~~~·~~~*~*++****~*r~~****~~*~****~~**~**~~***~*** 

CotM•Jandc; :-

Command ? FI 
-, 

DS - Chan~e Descr1Ptron 
AD - Add Resourc~ 
CH - Chan9e Ouantrt~ 
Of - Delete Resource 
VI - V1ew G~n51 
FR - Front Gans 
Fl - File Gan~ 

< Gan9 PGl 

Press RETURN to contonue : 

Should it be required to enter a resource not yet on file 

while producing a resource gang this procedure is allowable and 

proceeds in the manner already described for a single resource. 



It should be noted that: 

Plant gangs may only consist of plant resources; 

Labour gangs may only consist of labour resources; 

Material gangs may only consist of material resources, 

Resources of the same type but with prices relating to weekly and 

hourly time periods cannot be combined into gangs. 

Where the user wishes to combine different types of 

resources into a resource gang this may be done under the gang 

coding of XG for a mixed gang, 

A maximum number of eight resources may be included in 

a resource gang. 

(ii) THE EDITING OF RESOURCES 
SINGLE RESOURCES 

The ER command allows the user to edit details of 

resources that already exist on the file of company resource data. 

Having input the resource code, details of the resource 

are displayed, It is then possible to edit these details from 
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the sub-menu of commands available, In the example on the following 

page, the price of resource Mllis changed from 22,75 to 27.75 £/M3, 

The resource is also changed from being marked as 

awaiting quotes to not awaiting quotes. In a similar manner the 

other commands in the sub-menu allow the user to: 

change the resource description; 

change the suppliers name; 

change the discount. 

In each case the existing value for the resource is displayed, 
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Corr.mand 7 ~ 

WAIT 

MASTER RESOURCFS EDIT oPtion 

Re<ourc~ Code ? [RETURN to EndJ M!l 

CorMtlandc; :-

$22.75/M3 

D~-::criPtJon 

Cost 
F rICe WIth 

- hEADY MIXED CONC~ETE rLASS E 
$~2.75/M3 

5.00 /. Discount = $21.61/M3 
Awa1t1n~ Quotes ~*~~¥~*-~* 

SuPPlier's NaMe - R.M.C. 

OS - Chanse DLscraPtJon 
CO - ChaYISB Cost 
MA - Mark as NOT AwaJtans Quotes 
UN - Chan9~ Un1ts of fleasure~ent 
SlJ- Chans~ SuPPlier's NaMe 
DC - ~han1e D1scount 
VI - Va~w ~Lsourc~ 

PR - Frant ficsourre 
FI - Fale R~source 
OF - Delete ~esource froM F1le 

Cost 1n $/M1 7 ?7.75 

CotM~tand ? MA 

Coltlfllands :-

Coullllancl ? VI 

, 

(111aster> 
(used) 

Corttrflancls ; -

Corot11anri ? FI 

OS - Chanse D~scra~taon 
CO - Chan% Cost 
MA- Mark as NOT Awaitinl Quotes 
UN Chan~e Unats of Measurement 
SlJ- Chans~ FuPPlaer's Naro~ 

D~ - Chans~ D1scount 
Vl - V1ew RLsource 
PR - Pr1nt Rcsourc~ 
FI - F1le Resource 

OS - Chan~~ Q~scraptaon 
CQ - Chan g,~ Cost 
MA - Mark as AwaJttnS Quotes 
UN - Chan~e Untts of M~asureffient 
StJ- Chanse SuPPlter's Naooe 
DC - Chan~~ Discount 
vr - VieW Resource 
PR - Pr1nt fiesource 
FI - F1le Resource 

DoscriPtion - ~EADY MIXED CONCRETr CLASS E 
Cost $27.75/M3 
Frtce wtth 5.00 X D1scount = 
SuPPlier's Nam~- R.M.C. 

OS - Ch2n!e DescrtPtaon 
CO - Chan9e Cost 
MA - Mark as A~atttns Quotes 
UN - Change Unats of Measurement 
SU- Ch2ngc SuFPller's NaMe 
DC - Ch3n9e Dtscount 
VI - Vtew R~source 
Pfi Frrnt K~source 
FT - Ftle Resource 

* R~source fHl F tled .., 

$26.36/M3 
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The command VI enables the user to view the full details 

of the resource, %~en all the changes have been made the user must 

file away the resource details, 

NOTE:The message (master) printed alongside the 

resource description indicates that the user 

is editing a resource on the main library of 

resources. 

The message (used) printed alongside the cost 

of the resource indicates that the resource 

has been used within the build-up of a work 

group. In this situation it is impossible to 

delete the resource. The user should check 

however that any changes to the units or 

description of a resource do not invalidate 

the contents of a work group, 
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EDITING RESOURCE GANGS 

In a similar way to the editing of single resources, the 

contents of a resource gang may be edited. In the example below 

the number of labourers within the labour gang LGl is changed from 

three to four. 

MASTER ~ESOURCES EDIT oPtion 

~esourc~ Code ? [RETURN to EndJ LG1 

EXCAVATION GANG 

L1 LABOUR 
$2.15 * 3.00 HR $6.4: 

L3 GANGER CONCRETE 
$5. 00 ~ 1. 00 HR $5. 0( 

Gan9 Cost /HR $11.4: 

fre5s ~ETURN to contsnu~ 

Corntnanri ? CH 

DS - Chan§e DescriPtion 
AO - Add fiesource 
CH - Change QuantitY 
Of - Delete Resource 
DV - Chan~e Dsvssaon Factor 
VJ - V1ew Gan9i 
PR - Print Gan9 
FT - F1le Gan9 
DF - D~lete Gan9 from F1le 

SinSle Resource Code ? Ll 

3.000 HR 
Ouant1t" ? 4.0 

I 
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CcCJlfllancls ; -

Coi!Hfland ? VI 

(roaster> 

Ll 

L3 

OS Chan~e DescrrPtron 
AD Add Resource 
CH - Chanse QuantitY 
OF - D~lete fiesource 
DV - Chanse DtVISton Factor 
VJ V ~~~w Gan~ 
Ff\. F'rtnt GanSI 
FJ Fol« Gan~ 
OF Delete Gans frohl F1le 

EXCAVATION GANG 

LAP OUR 

GANGER CONCRETE 
$2.15 ,_ 4.00 HR $8.6 

$5.00 ~ 1.00 HR $5.0 

Gang Cost /HR ------;~;~~~ 
¥*~*~~·~~~~~*~*~*~*·~*~~~*··~~~-~~--~~~~~~~~~~~-~*~--~--~·¥***·~~·~*~*~*~1 

Comwandc; ;-

CotctMand ? FI 

OS - Chanse DescriPtton 
AO - Add Kesaurc~ 
CH Change Quant oty 
Of - Delete Resource 
DV ~ Chan~e DIVISion Factor 
Vl - V1ew Ganc:J 
PR - Front Gang 
FI - Fole Gans 
DF - Delete Gan~ froru Fole 

* Gans LGl 

I 

Press RETURN to contonuel 
' 



In a similar manner it is possible to delete: 

delete a resource from the GANG; 

change the division factor; 

view the full details of the resource gang, 

(iii) TO DELETE A RESOURCE OR RESOURCE GANG FROM 
THE LIBRARY FILES 

To delete a resource or resource gang from the company 

main library resource file the ER command should be used from the 

Main Menu, After having displayed the details of the resource 

code that has been input the list of command options available will 

be displayed, 

The command DF will delete the resource or the resource 

gang from the file, 

If the resource is still being used to form part of a 

Resource Gang or within a Work Group build-up the note "(used)" 

will be displayed as part of the resource details and the command 
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DF will not be displayed or allowed to be entered, making it impossible 

to delete the resource, (Similarly if a Resource Gang is still being 

used within a Work Group build-up), 

When the resource has been deleted a message will be 

displayed, 

In the following example the resource P71 is deleted from 

the resource file, 



ER 

WAIT 

MASTER ~ESOURCES EDIT oPtoon 

fi~~ource Code ? [fiETURN t~ EndJ P71 

<rnaster) 

Carnr1lands :-

Comuaand ? OF 

Descroptoon - 22 RB TRACKED CRANE 
Co~t $95.00/HR 

OS - Chans~ DescriPtion 
CO - Chan~e Cost. 
MA - Mark as Awa&t&ng Quotes 
VI - Vzew Resource 
PR- Pr&nt ResoiJrce 
FI- F1le Resource 
OF - Delete Resource froffi F1le 

~ Resource f'71 Ddeted * 

(iv) OBTAINING A PRINT OUT OF A RESOURCE OR RESOURCE GANG 

Within the sub-menu of commands contained in the editing 

resources facility there is the command: 

PR-PRINT RESOURCE 

This enables the user to obtain a printed copy of the resource or 

resource gang in question which may be filed within the estimators 

notes. 
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8.9 LISTING THE MASTER RESOURCE AND RESOURCE GANGS FILE 

The command LR within the CHIEF program Main Menu enables 

the user to obtain listings of the resources and resource gangs on 

the main company library. It is possible to obtain: 

a complete listing of the whole file; 

a list of a single resource type (eg Plant); 

a list of a part of a part of a single resource type 

(eg all Plant between Pl and P50). 

Full details of the resource may be printed out or a list of brief 

details. 

In the example below the user requests brief details on the 

resources held within the category of Labour. 

MAIN ~oENU 

---------
Comwands ,_ 

AD - Add " n~w Contract 
DE' - Delete a Contract 
rH - Chan9e a Contract Det.a1ls 
MP - Chan~e th8 Mast.~r Password 
LC - Lost current Contracts 
EW - Edot the Work Groups F I 1-= 
LW - Lost the Work Groups F ole 
ER - Edot the t!laster Resource and 
LR - Lost the CllEtster Resource and 
HE' - S,;t HELP Level 
ST - StoP ProsraM 

CotLlltland ? LR 

WAIT 

Resource Gan9s f1le 
Resource Gan~s fale 
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r.ASTER RESOURCES LIST oPtoon 

Cor111nands :-
WH- Whole Fole 
sr - StnSle Resource TYPe 
PA - Part of Stn~le Resource TYPe 

Command ? SI 

Re~ource TYPe to be Ltsted ? L 

Sort 1n Progress 
Th~r~ ar~ 18 resources requlrtn9 about 

2 pa~es for Full l1st1ng 
or 1 p~ges for Brtef L1St1nS 
WAIT 
Toda~'s Date 7 14/04/82 

FULL or BRIEF Loston~ ? BR 

Make sure Pronter os avaolable (press RETURN) 

~~~ Master Resource List1n~ 1n Pro9ress ~~· 

A section of the print out obtained is shown in figure 32 

page 688, 

If full details had been requested, the print out would have 

taken the form shown in figure 33 page 689. 

When requesting part of a single resource type to be 

printed out, it is necessary to input the first and last resource 

reference of which you require details, 

In the following example a full listing of Labour resources 

between Ll and L5 is requested, See figure 34 page 690. 



Cc•rtwc-.nd ? LR 

WArT 

MASTER ~ESOU~CFS LIST oPtoon 

Cor!Hoand-, ; -
WH - Whole Fole 
SI - Srnsle h~source TYP~ 
FA - Part of Srn~le ~esource T~Pe 

Cowroand ? PA 

ee4rn Lrstrns at (Resource Code) ? L1 

Enrl Lrstrn~ at (Resource Code> ? L5 

Sort rn F'rosress 
Thero:;. 

or 
WArT 

are 
1 page-; 

1 PetSes 

3 resourres re9urrrns 
for Full lostons 
for Brtef Lrstrns 

Torla~'s Date ? 14/04/82 

FULL or PRIEF Lo•tons ? FU 

about 

Make sure Prrnter rs avarlable (press RETURN) 

~~* Master Resource Lrstrn~ rn Prosress +~~ 
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Dat.t=~ 14/04/87 
"tn-t-... ~t""'E.!St c 1;: 3 M.as-t-... .-~r r..:.,=-sourc: ~ L • s-t ... .... , r 

"' Pa~e I 
L . .r.3:bour ( I-I 0 u ...... l. ~ ) ,.. 

' "• 
Ll D~scrrPt•on - LABOUR (uo;oa-d) ; ------- Cost f2.15/f1R ,.. 
L2 o~scrfptfon DRIVER 

<us~rt) (' 
-------- Cost £3.50/HR 

~ 

L3 DescriPtion GANGER CONCRETE ( us~rt) (" 

j -------- Cost £5.00/HR 
r, 

L!Ot OescrrPt.1on LABOUR 
(Ut;~d) c 

V -------- Cost f'3.65/HR 
•"\ 

L102 0""::scr1Ption - TRADESMIIN (uc;ert) I" ------- Cost f4.20/HR 
0 LSOO Oo;:scrrPt.ion - TRADESMN ------- Cost £5.50/HR (' 

0 LS02 OescrrPt1on - GANGER 
(uc;~rt> c ------- Cost £3. 50/Hr~ '"'AQ:o; 

~ L513 Do::scrrPtlon - MIXER DRIVER <uc:.o::rt) 0 ------- Cost £3.41/fiR 
:) L514 DescriPtion - SHOVEL OPERATER (uc;ed) (. ------- Cost £4 .10/HR ..., 

L5t8 D·~scr I Pt I on - CARPEtlTER (used) c 
v 

------- Cost £4.50/HR -, 
L519 O~sCI"'IPtron - C~RPENTER'S LA~OURER (used) -------- rost £3.00/HR 

:> L524 DescriPtion - STEELF!XER (uqerf) 
~-------- Cost £t,. 50/Hr~ 

"' "' 
;) 

LS-;!'5 Descl"'rPtlon - STEELFIXER~S LABOURER 
G 00 ------- Cost £3.50/Mfl 

Figure 32 Resource Listing Brief Output 



30/06/82 

M1 
(US>;!d) 

MII 

M45 

M46 

M47 

M4fl 

M49 

DescriPtion 
Cost 

- RCADY MIXED CONCRETE CLASS ~ 

J.r!CO:O With 
SUPPl t '=r's 

£.27.75/M3 
5.00 /. DtSCOI.Jnt 

Name - f\.M.C. 
£26.36/M3 

OescrtPtlon - ~EADY MIXCO CONCRETE CLASS E 
Cost f27.7~/M3 
Fr1ce wtth 5.00 7. Discount £26.36/Ml 
SUPPlier's Name- f\.M.C. 

DE:sCriPtlon -
Cost 

IiWORTED ~OCK 
£11.50/T 

Descr1Pt1on - MELDED FieRE NETT WEIGHT 140 G/M2 
Cost £0.2~/M2 

Oe5cr1Ptton - CEMCNT eS12 
Un1ts of M. - T 
~~·~~·~~¥+~ Awatt1n~ Quotes ·~~~~·~~·¥ 

Descr1Pt1on - 20MM 
Un1ts of M. - T 

Oescr1Pt1on - 40MM AGGf\EGATE 
Untts of M. - T 
*~~+++++¥++ Aw~1t1nj Quotes ¥~~*~~¥++* 

Figure 33 Resource Listing, Full Output 



14/05/B? 

-. 

~-. 

0 

0 

0 

0 

Lt 
(used) 

L:::! 
(used) 

L1 
(used) 

.. 

O~scrlPticn - LAeOUR 
Cost £2.15/HR 

DescrJPtJon - DRIVER . 
Cost £3.50/HR 

DescriPtion - GANGER CONCR~TE 
Cost £5.00/HR 

I 

Figure 34 Resource Listing, Labour Resources Ll to L5 
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c 

c 

c 

(' 

c 

c 

0 

0 

"' "' 0 
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8.10 SETTING THE 'HELP' LEVEL 

The system control program is supplied with a listing at 

each stage of the program of which commands may be ~ccepted. As the 

user becomes more proficient with the system there will become less 

need to refer to these l1stings. When a sufficient level of expertise 

has been reached the user may opt to use the HELP command to suppress 

the command listings from the display. 

Comtflands :-

Comtnand ? HE 

MAIN MENU 

AD - Add a r~w Contr~ct 

Of - D~lete a Contract 
rH - Chan9~~ a Cor1tract Do:ta tls 
MP - Chan~e the Master Fassword 
LC - Ltst current Contracts 
EW- Edot the Work Groups Fole 
LU- lost the Work Groups Fole 
ER- Edtt th~ roaster Resource and Resource Gan9s ftle 
LR- Ltst the ~&ster Resource and Resource Gan~s ftle 
HF - Set HELP Level 
ST - Stop Pro~raru 

HelP levels 
0 - Suppress flenus 
' - D~splaY Menus 

Help Level ? [RETURN for lJ 0 

If within the running of the program the user now enters 

an incorrect command the appropriate command menu for that point in 

the program will be d1splayed to give assistance. 



If the user should wish to display in full all the command 

menus this may be achieved by re-setting the HELP facility. 

MAIN MENU 

Command ? HE 

HelP lev~ls 

0 - SuPPress f1enu~ 
1 - DlsPla~ Menus 

H~lP L~v~l ? [hETURN for OJ 1 

WAIT 

MAIN MENU 

Commands :-
AD - Add a new Contract 
Of - D~l~t~ a Contract 
CH - Chanle a Contract Deta1ls 
MP - Cnan~e the Master Password 
LC - Last current Contracts 
EW- Ed1t the Wark GrouPs F1le 
LW - Last the Work GrouPs Fale 
ER- Edat the Master Resource and Resource Gan~~ f1le 
LR - l_lst the Master Resource Bnd Resource Gangs fale 
Hf - Set HELP Level 
ST - StoP pro~ram 

8.11 TO STOP THE PROGRAM 

To stop the program the command ST should be used. 

Commands :-

MAIN MENU 

AD - Add a new Contract 
Dt - D~lete a Contract 
CH- Chanl~ a Contract Data1ls 
MP - Chanje the Mast~r Password 
LC - Last curr~nt Contracts 
EW- Ed1t the Work Groups F1le 
LW - List the Work Groups Fale 
ER- Edtt the roaster Resource and Resource Gan~s f1le 
LR - Last the ~·aster Resource and Resource Ganss fale 
HF - S~t HELP L~v~l 
ST - Stop Prosraro 

Cowmand ? ST 
STOP 
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9,0 THE DATA LIBRARY 

This chapter gives details of the files which hold 

COMPANY RESOURCE COSTS and PERFORMANCE DATA. These files form the 

DATA LIBRARY of the estimating system, Resources from the COMPANY 

RESOURCE cost files are used with appropriate performance data to form 

WORK GROUPS, These WORK GROUPS may then be used to price bill items as 

described in Section S 

COMPANY RESOURCE COST FILES 

Resources may be allocated into one of the following cost 

code categories: 

L Labour; 

p Plant; 

A Auxiliary Plant; 

M Material; 

s Domestic Subcontractors. 

The extra cost code "Additional" may be used to allocate sums of 

money but not to hold individual resources, Resources may be grouped 

into GANGS 

LG Labour Gangs 

PG Plant Gangs 

XG Mixed resource Gangs, 

The resources may be further divided into hourly priced 

and weekly priced~ The weekly priced resources cannot be formed into 

WORK GROUPS but are held on file for addition into OPERATIONAL GROUPS. 

The full listing of types of resources is shown in Table 2 

page 695 ~ogether with the resource code range, The maximum number of 

resources that may be held by the system is 30 000, Within this number, 

the resources within each category may be altered according to the 

user's specific requirements. 
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PREPARATION OF RESOURCE DATA FOR ENTRY INTO THE COMPUTER SYSTEM 

The principal skill required for the entry of resources into 

the company resource files is that of competence in the operation of 

the keyboard, Consequently it is unlikely that the estimator will 

personally perform this task, A typist or other keyboard operator 

would be more suitable. 

To assist the keyboard operator in his/her task the 

estimator should prepare the data on forms such as that shown in 

figure 35 page 697. 

For each resource the following data should be assembled, 

Note that a character may be a letter, number, decimal place, space, 

etc. 

RESOURCE CODE 

RESOURCE DESCRIPTION 

UNITS OF MEASUREMENT 

COST 

Up to 6 characters are allowed in accordance 

with the requirements of To.ble 2 

Up to 40 characters are permitted. NOTE: 

With the screen displays of the system the 

resource description is presented as two lines 

each of 20 characters length, Care should be 

taken to ensure that each block of 20 characters 

is meaningful to the user, 

Up to 4 characters are allowed, 

A number in the range 0,01 to 99 999,99, 

For material resources it is possible to store a discount figure, For 

all resourcefi it is possible to mark them as awaiting quotations, The 

user may wish to add these categories to the forms, 



RESOURCE 
RESOURCE DESCRIPl'ION CODE 

UNIT Rl\TE 

I 

I 

' 
I I 

I 

I 

Figure 35 Example of form to be used for the arrangement of SINGLE resources for entry 
onto the system 

"' "' ... 
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RESOURCE GANGS 

It is possible for the resources to be grouped together to 

form gangs, These gangs may include up to eight single resources, 

For each resource gang it is necessary to input 

RESOURCE CODE 

DES CRI PI'I ON 

UNITS OF MEASUREMENT 

GANG DIVISION FACTOR 

Up to 6 characters 

Up to 40 characters 

Up to 4 characters allowed, 

NOTE: In some cases the units 

required will be assumed from the 

type of resource gang ie LWG = 

weekly priced Labour Gang, 

Number by which the gang is 

divided to produce an average rate, 

For each RESOURCE within the GANG it is necessary to enter: 

RESOURCE CODE 

QUANTITY 

FILE OF PERFORMANCE DATA 

A code of up to sic characters 

representing the single resource 

that is required to be part of the 

gang, 

The number of the RESOURCE required 

in the gang, 

Performance data is held within the company library in the 

form of WORK GROUPS, This section describes the structure and coding of 

the WORK GROUP FILES, The entry of data into the WORK GROUPS is 

described and sample input forms provided, 



699 

THE FUNCTION OF THE WORK GROUP 

The function of the WORK GROUP is to store unit rate build-

ups for commonly recurring items of construction work in order that 

the estimator may use them as a basis for pricing bill items. A 

typical WORK GROUP build-up is shown below. This relates to the fixing 

of 20mm Mild Steel Reinforcement. 

LAOOUR 

STEELFIXER 

LAOOURER 

PLANT 

22 RB crane 

MATERIAL 

18 hrs@ £4.50/hr 

2 hr@ £2.75/hr 

0.5 hrs@ £25.00/hr = 

81.00 

5.50 

86.50 

12.50 

20mm Mild Steel Rebar 1.0 tnne @ £300.00/tnne = 300.00 

cut, bent and delivered 

Wastage on above 7% @ £300.00/tnne 

TOTAL UNIT RATE/TNNE 

= 21.00 

£420.00 

It is necessary to be able to store this data in the 

computer files and readily access the data for use in pricing the 

relevant bill item. To do this each WORK GROUP must be given a unique 

reference number which will enable the user to locate the build-up 

on the data library. This requires a WORK GROUP CODE and a suitable 

CLASSIFICATION SYSTEM. 

THE INTEREST CE program has been supplied with the data files 

structured for use with a CLASSIFICATION SYSTEM based upon the Civil 

Engineering Standard Method of Measurement (CESMM). 
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This d1vides construction work into twenty four different classes, 

(The full list is given in figure 36 page 701 ), Each class of 

work is divided into systematic structure of work items, An example 

is given in figure 37 page 702 of the subdivision of ClASS F 

"In-si tu concrete". Each work i tern is given an alphanumeric code of 

the type Annn,n The alphabetical prefix indicates the class of 

work, The numbers locate the work item, For example, from figure 37 

page 702 , Placing Reinforced Concrete to Bases exceeding 500mm thick 

would be coded F624,0, 

NOTE: The use of a WORK GROUP coding system based upon the CESMM 

does not mean that only CES~~ Bills of Quantities may be 

processed, See Section 8 for details of the bill 

numbering systems allowable, 

The user need not store his library data using the CES~~ 

coding system, If it is required to use an alternative 

coding system the supplier of the INTEREST package should 

be contacted for advice on any amendments that may be required 

on how to structure data, 

THE PREPARATION OF WORK GROUP DATA FOR ENTRY INTO THE LIBRARY FILES 

The method of entry of WORK GROUP data into the computer system 

is described in detail in Section 8. This section describes the 

preparation of data for entry, 

The user should review the list of trade classifications given 

in figure 36 page 701 and decide for which classes of work it is 
, 

wished to store data, 



SECTION 8. WORK CLASSIFICATION 

Class A: General Items. 

Class 8 • Site investigation, 

Class C: Geotechnical and other specialist processes, 

Class D: Demol!tJon and s1te clearance. 

Class E: Earthworks, 

Class F: In situ concrete, 

Class G: Concrete ancillanes. 

Class H: Precast concrete, 

Class 1: Pipework-pipes. 

Class J: P1pework-fattmgs and valves, 

Class K: Pipework-manholes and pipework ancallanes, 
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Class L • P1pework-supports and protection. ancillaries to laying and excavation. 

Class M. Structural metalwork, 

Class N: M•scellaneous metalwork.· 

Class 0 • T1mber .. 

Class P: P1les, · 

Class 0: P1hng ancillanes. 

Class R. Roads and pavings, 

Class S: Rail track. 

Class T: Tunnels. 

Class U: Brickwork. blockwork and masonry. 

Class V: Paintmg, 

Class W. Waterproofing, 

Class X: Miscellaneous work, 

Figure 36 CESMM Work Group Classification 



CLASS F: IN SITU CONCRETE 

Excludes In sttu concrete for· 
capping of bore. holes (mcludPd in class B) 
dtaphragm walls (mcluded m class C) 
dramage and ptpework {tnc!ud('d m classes K and l) 
ptles (mclud{)d m classes P and 0) 
roads, pavmgs and kerbs (mcluded m class R) 
ratl track found at tons {mcluded in cli!SS S) 
tunnel and shaft lmmg~ {tncludcd m class T) 
foundattons for fences and gates (tncluded m class X) 

FIRST DIVISION SI::COND DIVISION 

Ptovssson of conctete Gr,ades of conctcte 
1 Oc!.rgned mtx for ordmary structural 1 7 or 10 

concrete m' 2 15 
2 Ptescrtbed mtx for ordmary structural 3 20 

concrete taken from Table 50 of CP 4 25 
110 Part 1 m' 6 30 

3 Prescnbed mrx for ordmary structural 6 40 
concrete not taken from Table 50 of 7 50 
CP110 Part 1 m' 8 60 

PtOVISIOn of concrete 
4 Dcsrgned mrx for specral structural -concrete m' 

Provmon of conctele 
6 Prescrrbed mrx for specral structural 

concrete m' 

P/umg of conetete 1 Blmdrng 
6 Mt~ss m' 2 Bases, footrngs and ground slabs 
7 Rernforced m' 3 Suspended slabs 
8 Prestressed m' 4 Walls 

6 Columns and prers 
6 Beams 
7 Casrng to metal sectrons 

8 Other concrete forms 

THIHD DIVISION 

Cement to BS 12 orBS 146 
1 10 mm aggtegate 
2 14 mm t!ggrC'gatc 

' 3 20 mm aggr( gate 
4 40 mm aggrcgatc 

Cement to BS 4027 (sulphate tPs•stmg 

6 10 mm aggrt:gate 
6 14 mm aggregate 
7 20 mm aggregate 
8 40 mm Bggrcgate 

Cement to BS 12 orBS 146 
1 10 mm aggregate 
2 14 mm aggregate 
3 20 mm aggregate 
4 40 mm aggregate 

Other cements 
5 10 mm aggregate 
6 14 mm aggregate 
7 20 mm aggH.gate 
8 40 mm aggregate 

1 Thrckness not exceedrng 150 mm 
2 150-300 mm 
3 300-500 mm 
4 exceedrng 500 mm 

1 Cross sectronal area not exceedrng 
0 03 m2 

2 0 03-0 1 m-.z 
3 01-025m2 

4 0 25-1 m2 

6 exccedrng 1 m2 

c Specral beam sectrons 

I 

Fieure 37 CES~ill Class F - Insitu Concrete 

, 
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This will depend on the individual company but for the civil engineering 

contractor undertaking general construction work there should be no 

need to store WORK GROUP data on say "Tunnels" or "Rail Track". 

For other classes cf work it will not be worth storing data because of 

the uniqueness of b1ll items found (eg Precast Concrete) or because that 

type of work is normally sub-contracted, 

Having determined which classes of work data is going to 

be stored the appropriate pages of the CESMM should be studied, It 

should be remembered that the CESMM is a Standard Method of Measurement 

and NOT a standard method of estimating, The user may well wish to 

amend the descriptions to suit his estimating technique, 

The WORK GROUPS on the library are used to store details for 

UNIT RATE estimating, Where the company u .. s OPERATIONAL ESTIMATING 

techniques to price particular types of work there is no point in 

preparing data to be stored on the library, 

Having determined which items of work data is required to 

be stored this must be assembled in a form suitable for entry into 

the system, Several hundred WORK GROUPS may well be entered into the 

system and this must be organized in an orderly manner. It is probable 

that someone other than the estimator will perform this entry of data 

and it is therefore essential that the estimator presents the data in 

a clear and legible fashion. 

The forms shown in figures 38 and 39 , pages 704 

and 705 may be used to prepare data for input, These may then be 

passed to the keyboard operator who can enter the data into the system 

us1ng the System Control Program, 



IWJU< GROUP CODE 

I I I I I · I I 
WORK GROUP DESCRIPTION 

lllllllllllllllllllllllllllllllllllllllll 
UN! 'l'S OF MEASUREMENT 

I I I I 
RESOURCE 

RESOURCE DESCRIPTION % 
CODE EXTENSION 

,...::,.--,-;.,'--,--;-r-... 
OUTPUT/USAGE WASTAGE 

• 

!'1gure 39 Proforma for Entry of Work Group Data Type A -
' ~ 



WORK GROUP CODE 

I I I I I · i I 
WORK GROUP DESCRIPTION 

I I 111111111 I Ill I I 11 I I I Ill I 11 I I I llllllllll 
UNITS OF MEASUREMENT 

I I I I I 
RESOURCE 
CODE 

RESOURCES 
DESCRIPTION 
EXTENSION 

N~:BER OF % 
USAGE USER (rnK) WASTAGE 

I 

FigUre 38 Proforma for Entry of Work Grouo Data Type 8 
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There are two different types of forms A and B. A should be 

used for WORK GROUPS other than those relating to formwork. B should 

be used for formwork WORK GROUPS. The number of characters allowed 

for each entry are given below. It should be noted that letters, 

numbers, spaces etc are recognised by the system as a character. 

WORK GROUP CODE Fixed Length, 6 characters. Must start 

DESCRI'PTIDN 

UNITS OF MEASUREMENT 

RESOURCE CODE 

DESCRIPTION 
EXTENSION 

USAGE RATE 

OUTPUT RATE 
(Plant only) 

NUMBER OF USES 

WASTAGE 

with an alphabetical letter. Must 

include a decimal point and a numeric 

level after the decimal point in the range 

0 to 9. 

Up to 80 characters. These are dis-

played in one line by the system. 

Up to 4 characters. 

Variable between 2 to 8 characters. 

Up to 8 characters. 

A number between 0.001 and 999.999. 

Up to 7 characters allowed. 

A number between 999.999 and 0.999 

Up to 7 characters allowed. 

A number between 0.1 and 99.9. Up to 

4 characters allowed. 

A number between 0.1 and 999.9. Up to 

5 characters allowed. 

NOTE: Up to 10 resources may be entered into any WORK GROuP. 

Labour and Material resources require usage rates to be , 
allocated (ie HR/!113). Plant resources are allocated output 

rates (ie !113/HR or M3/WK). 
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THE USE OF RESOURCE GANGS IN WORK GROUpS 

A WORK GROUP may contain RESOURCE GANGS, By using RESOURCE 

GANGS the number of resource references stored within the WORK GROUP 

may be kept to a minimum, Up to 8 resources may be stored in a gang, 

This gives a maximum number of 80 resources within a single WORK 

GROUP, 

AN EXAMPLES OF A CODED WORK GROUP 

The following example relates to the build-up of a unit 

rate for fixing 20mm Mild Steel Reinforcement as shown on page 

Information is assembled for the WORK GROUP and the Resource 

Code Numbers are obtained from the list of resources on the company 

library files, The WORK GROUP CODE is determined from the CESMM, 

WORK GROUP CODE: G516,0 

DESCRIPTION Fix 20mm dia, Mild Steel Rebar supplied cut, 
and bent, 

UNITS OF TNNE 
MEASUREMENT 

RESOURCE CODE 
NUMBER 

Ll 

L524 

Pl47 

M530 

Figure 

DESCRIPTION 
EXTENSION 

USAGE/OUTPUT 
RATE 

2.0 

18,0 

2.0 

1.0 

WASTAGE 
RATE 

7 

Data required for entry of a WORK GROUP relating 
to reinforcement 

An example of the coded form type A for this WORK GROUP is given in 

figure 41 page 708. 



WOIUC GROUP CODE 

JGJ 5I'I 6J· J oJ 
WORK GROUP DESCRIPTION 

FI X 20 M M D I A 

c uT AN D B EN T 

UN! TS OF MEASUREMENT 

IT ININI 5 l 

RESOURCE 
eo or: 

L I 

L
15 2 4 

p 14 7 

M 53 0 

I 

RESOURCE 
DESCRIPTION 
EXTENSION 

L 

M I LD ST e: e: L 

OUTPUT/USAGE 

2 0 

I 8 . 0 

2.· 0 

t, . 0 

I 

RE e. A 

' 

R su 

% 
WASTAGE 

l ·0 

Figure 41 Example of a coded form Type A 

,.,. 1-J: E ]) 

.., 
0 

"' 
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10,0 PRIME COSTS, PROVISIONAL SUMS AND ITEMS 

This section of the manual describes: 

how the system handles PRIME COSTS, Provisional Sums, 

and Items; 

how profits and attendances may be added to PRIME COSTS, 

10,1 TilE ENTRY OF PRIME COST, PROVISIONSL SUMS INTO 'IHE COMPUTER 

The entry of the details of the Bill of Quantities items 

for the contract has been described in detail in the section 

This included details of the entry of PRIME COST, PROVISIONAL SUMS 

and ITEMS together with examples. The system allows the user to 

distinguish between NOMINATED SUPPLIERS (SP) and NOMINATED SUB-

CONTRACTORS (SC). At the entry of data stage the sum of money associated 

with the PRIME COST or PROVISIONAL SUM may be entered, 

10.2 TilE INSPECTION AND EDITING OF TilE PRIME COSTS, 
PROVISIONAL SUMS AND ITEMS 

Using the INSPECT BILL ITEM command from the Main Menu of 

the commands in the AB3RUN program it is possible for the estimator 

to check the pricing of PRIME COSTS, PROVISIONAL SUMS and ITEMS. 

Where sums of money have already been entered at the data-prep stage 

for PRIME COSTS and PROVISIONAL SUMS it is not necessary for the 

estimator to inspect them in order that they are included in the bill 

item printouts. However should the estimator wish to edit any 

information relevant to these items or change the type of item then 

this may be done using the INSPECT BILL ITEM command, 



The following examples show how it is possible to change 

the sum of money previously entered against a PRIME COST and 

PROVISIONAL SUM item using the CS command from the sub-menu of 

commands supplied, 

Lottlftldnds:-

Cottlm~nd ? IN 

WA\T 

TN - InsPect Btll IteM 
o> - Create/Edit OP•"rational Group 
UF' - llpl;:lat.;: F'rtces 
SC - Ent~r Sub-contract Quotes 
MA - APPlY Mark-uPs 
PK - Print Reports 
HE - Set HELP Level 
Dr -Delete Pill IteM 
ST - StoP 

'N"PECT PilL ITEM oPtion 

Ite~ ReFerence 7 CKETU~N to End] 1/1/4 

WATT 
S-=:{-tton :! f'a9e 1/4 
ADDITIONAL WOKK STATUTORY BODIES 
F rnv,. SUfll 

$10,1)00.00 

Cof!Htlcnds :-

Cottlfnancl '7 CS 

OS - Chan~e DescriPtion 
CS - Chan9e Swll 
CT - Change T\<Pe 
FJ-Ftleltem 

Section 1 Pa~e 1/4 
~DDITIONAL WOKK STATUTORY BODIES 
Prov ~ Suttl 

>12,000.00 

DS - Chan9e DcscrtPtton 
CS - Chang·~ Sut11 

CT - Chanse TYPe 
FJ - F tl~ Iterrl 

•• Sill Item 1/1/4 
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Itero Reference 7 [~ETU~N to EndJ 1/1/5 

WATT 
~ert1an 1 Fage 1/5 
P.C. SUM NOM. 5/C ELECTRICAL SERVICES 
F'rlfll>? Cost 
<Nomanated Sub-Contractor) 

$5,000.00 

Cor!Hrlancls :-

Comtnancl ? CS 

SuM ? f.OOO 

os - Chang~ o~scraPtaon 

CS - Chanse Sum 
CT - Chan9-: T'j'Pe 
F! - Ftle Itero 

Sertton 1 F'a$> 1/5 
P.C. SUM NOM. S/C ELECTRICAL SERVICES 
F r 1 ftle Cost 
<NoMinated Sub-Contractor) 

$6,000.00 

CoiJHI\ands ; -

CotrHllanrl ? F! 

OS - Chan~e DescraPtaon 
CS - Change Sut11 

CT - Change T!::l'Pe 
FT - F 1le Itertl 

--------, 
711 

I 
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ITEMS may be priced by: 

including the ITEM within another bill item price; or 

the insertion of a lump sum of money, 

After an ITEM has been marked as "INCLUDED IN" another bill i tern it is 

always possible to: 

change the item in which it is included; or 

reprice the ITEM completely, 

WAIT 

TNSPECT BILL ITEM oPtoon 

Item Reference 7 [RETURN to Endl 1/1/7 

WAll 
~~clton 1 Pa~e 1/7 
Do•croptoon : ADD FO~ ATTENDANCE 

Cates~orY 

LAe. 
f'L T. 

Sum 

15(10.00 
$5no.oo 

It~:!ftl Cost 
Cotllttland"i :-

$1,000.00 

Cottlftland ? CT 

f1D - Add Sum 
CH - Chan9~ Sultl 
DE - D.:_ let~ Sr...1f11 
VI - Vo"'w Ite10 
FI- Fol.;, lt•o"' 
CT - Chan9e TYPe 
OS - Change DescrtPlton 

Comn1ands :-

IT - 1t"'"' 
IN - Includ·ocl on 
SP- Prtme Co~t - Nomtnatecl SuPPlter 

Corrlltl3nd ? IN 

SC - Prtme Cost - Nomtnated Sub-Con~ractor 
P~- Frovtstonal Sum 
AT- Attend3nc~ AllowancB 
FR - Proftt Allowance 

Tt•?ftl Included tn wtth :- 1/1/6 

s~~tton 1 Fa9e 1/1 
ADO FOR ATTENDANCE 
Inc-lr.,~rh:~ti tn Sectton 1 Pa:=le 1/6 

Comrtlands 

I 
CT - Ch~n~•:! It-o.rtl thts ts Inclw~ed tn 
DS - Chan9e DescrtPlton 
Cl - Chan~·:! TsPe 
FJ - Fll"' lt"'"' 

Cot11111and _, F I 

•• Poll Item 1/l/7 F ll.:.d ...... 
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ENTERING LUMP SUMS OF MONEY AGAINST AN ITEM, 

The estimator may decide that he wishes to enter a lump sum of money 

against one or all of the following cost code categories: 

LAB Labour 

PLT Plant 

AUX Auxiliary Plant 

MAT Materials 

DOM Domestic Sub-contractors 

ADD Additional, 

To do this the estimator should, when asked 

"This is a no quantity i tern 

Do you wish to include it with another i tern?" -

enter NO (or N), 

The system will then present a sub-menu of commands enabling 

him to add, change, delete etc sums of money for the ITEM, The 

facilities provided are described on following page, 



In this example a sum of money is added under the LABOUR, 

PLANT and MATERIAL categories, 

INSPECT PILL ITEM oPtoon 

Ite• Reference ? [KETUKN to End] 1/1/3 

WAH 
c~rtton 1 F2~~ 1/3 
De!croPtoon : TEMPORARY WORKS FOR DIVERSION OF STREAM 
I t~t11 

Cof1lfllands 

Cot11flland ? Aii 

fost Code '~' LAB 

Sut11 ? 1000 

CotllfJlands :-

CottH1land ? AD 

rost Code ? F'L T 

Swo ? 2000 

AD - Add Sum 
CH - Chan~e Sufll 
DE - Delete SUI'Il 

VI - V..:~w Item 
FI - F ole Item 
CT - Change T-,pe 
DS Chan~e OescrtPtton 

AD - Add Sum 
CH - Chanse Sum 
DE - Delete Sunt 
VI - Vt~~w Itetll 
FI- Fol« Item 
CT - Chan:!:'e T':::IP~ 
DS - Chan~e DescrtPtton 

Comf11ands :-

ro-:.t Code ? MAT 

Sum ? 1000 

AD - Add Sum 
CH - Chanse Sutl) 
DE - Delete Sum 
V J - V 1 ew I tetll 

Fl - Fole Ite01 
CT - Chanse TYPe 
OS- Chan~e Oc5crtPtton 
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It is decided to view the ITEM to check the ITEM cost 

Comr.lancls :-
AD - Add Sum 
CH - Chan!:fe Sustl 
OE - 0>;!l•~t~ Sum 
VI - V 1 ew Ite:ru 
FI- F1lo Item 
CT - Change TYPe 
DS- Change DescriPtion 

~ectton 1 Pase 1/3 
De~cr1Pt1on : TEMFORAhY WORKS FOR DIVERSION OF STREAM 
Iterll 

CategorY 

LAB. 
PLT. 
1'\A T • 

Suftl 

$1 '000. 00 
$~,000.00 

$1 ,0[10.00 

r:en1 Cost 
Comfllancls :-

$4,000.00 

AD - Add Sur11 
CH - Change Sum 
DE - Delete Sum 
VJ - Va•E:W Item 
FJ - Ftle Iter.1 
CT - Chantte TYPe 
DS - Chan~e DescraPtaon 
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By using the CHANGE SUM command and selecting the 

appropriate cost code category the sum for LABOUR is altered. 

ConH.lands :-
AD - Ar::ld E"um 
CH - Change Sum 
DE - D·~ l .::_ te £ur11 
vr - vao:w It~rtl 

F! - F tl•~ It02n1 
CT - Cnan!:•~ T':.:IPo:: 
OS - Chan~~ DescrtPtton 

ro~t lod-= ? LAE? 

Sun 1 s '$1, 000.00 
N"='w c:um ? :~ooo 

By using the DELETE SUM command the sum of money allocated under 

MATERIALS is deleted. 

Cotllfllands :-

rost Cod;, '' MAT 

I 

?1D - Add Sur11 
CH - Chang,, Swo 
DE - D-o. l~t.:: Suf!\ 
VT - Vi·~W Ito:•/11 
FI - F ll < lt•O•l1 
CT - Chan!e T~Pe 
OS- Chan~~ De£cr1Pt1on 

716 
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The command CHANGE TYPE allows the estimator to re-define 

completely the type of item pricing as shown below, 

ConH11ands :-

Cn1!H11and ? CT 

AD - Arjd Sum 
CH - Chan:9>:!' Sur11 
DE - D·~ l ~>'..!t•~ £1.JtJI 

VT - Vl•=w It~r11 

Fl - F 1l.; It"'''' 
CT - Change TYPe 
DS - Chan9~ D~scr!Ptton 

ATTENDANCE ON NOMINATED SUB-CONTRACTORS 

The facilities provided by the system for pricing 

ATTENDANCE ON NOMINATED SUBCONTRACTORS are similar to those just 

described for ITEMS, Sums of money to cover ATTENDANCE may be entered 

under appropriate cost code categories, Attendance may be allowed 

for by including the item cost within another, It is possible to 

change an item that ATTENDANCE is to be priced on or edit the sums 

of money already entered, 



lN• !'LLl Pll l 11tM OPt ton 

11~• ~eference " [~ETU~N to End) 1/1/7 

WAll 
:~' t 1 on 1 f·a~~::: 1/7 
ADD FOR ATTENUANCE 
TnrltJd~d rn Sectton 1 Fa~e 1/5 

Cl - Chan9e IterJl thts rs Included 1n 
DS - Ch3n9e DescrJPtJon 

Cottlftlanrl '? CT 

Commands 

Cortlfllanri ? IT 

Cl - Ch2n9o: TYPe 
Fl- Frl"' Iter• 

IT - Hem 
IN - I ne ltJder.l 1 n 
SP- Fr1me Cost- Nomrnatecl SuPPlrer 
SC - Frtme Cost - Norornated Sub-Contractor 
PS - Frov•stonal SuM 
AT- Attendance Allowance 
PR - Fr~frt Allowance 

~o:rtton 1 Pa9e l/7, 
Des•rrPtron : ADD FOR ATTENDANCE 
l to:-'Jl 

Comn1ands :-

Cf1tllf,l .:>nri ? AD 

Cost C~de ? LA~· 

AD - Add Sum 
CH - Change Surn 
DE - Delete Sut11 
V I - V t•:w I tetn 
FI - F1le Item 
CT - Chanse TYPe 
DS - Chan9~ Descrrption 

CorlH!tands :-

Comttl.3nl'i ? AD 

Co~t Code ? F'LT 

Cot•H•tands ; -

CortHnand ? F I 

AD - Add S•.Jm 
CH - Chang,, Sum 
DE - Delete Sun> 
V J - V 1 .. :"!w I ter11 
FI- Ftle Itet11 
CT - Chanoe TYPe 
DS - Chan9e DescrrPtron 

AD - Adcl Sum 
CH - Chan~•:'i Swtl 
fiE - De lo:::t~~ Sufll 
VJ - VJ•~W ltet•l 
Fl - F I 1~:-: I to?fll 

CT - Chan!l~:-: TYPe 
OS - Chan9~ DescriPtion 

•< E1ll Jtom 1/1/7 Ftled .... ~ 
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10,3 THE ADDITION OF MARK-UpS ON PRIME COSTS, 
PROVISIONAL SUMS AND ITEMS 

The addition of Mark-ups is described in detail in 

Section 6 Except where stated below, PRIME COSTS, PROVISIONAL 

SUMS and ITEMS are exempt from any Mark-up additions made under the 

categories of: 

Profits; 

Overheads; 

Surcharges; 

On-costs; 

Distributed Sums; 

Rate Loading, 

PROFITS 

Facilities are provided within the INSPECT BILL ITEM command of the 

719 

Main Menu of AB3RUN to enter profit percentages for NOMINATED SUPPLIERS 

and NOMINATED SUBCONTRACTORS, Where items have not been inspected 

using this command any profit percentages entered within the addition 

of Mark-up facilities described in Section 6 will apply, Where 

profit percentages have been entered at the inspect stage these 

figures will over-ride any of those entered at the Mark-up stage, 

No profit allowance may be applied to PROVISIONAL SUMS, 

PROFITS added under the Mark-up facilities will be applied to the 

relevant cost code sums entered for ITE1S, 

Similarly, PROFITS added via the Mark-up facilities will be applied 

to the sums of money added to the cost code categories to cover 

ATTENDANCE, 
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OVERHEADS, SURCHARGES, ON-COSTS, DISTRIBUTED SUMS and RATE LOADING 

It is ~ possible to add these mark-up factors to 

PRIME COST or PROVISIONAL SUM ITEMS. 

These mark-up factors will affect the relevant cost code 

categories of money entered for ITEMS and ATTENDANCE. 



TERMINOLOGY 

FILE 

INTERACTIVE DISPLAY 

FLOW CHART 

COMMAND DRIVEN 

v.D.u. 

DATA LIBRARY 

WORK GROUP 

WORK GROUP CODE 

RESOURCE CODE 

HARDWARE 

SOFTWARE 

an organised collection of 
inter-related units of data. 

any display which allows the 
user to input data in response 
to the information displayed. 

the diagrammatic representation 
of a sequence of events. 
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the running of a program by the 
instruction of commands selected 
by the user from a list of 'menu'. 

visual display unit. 
A display unit consisting of a 
cathode ray tube used to display 
characters or graphs representing 
data read from the main memory of 
the computer. 

a collection of resources and 
work groups stored on the system's 
files. 

a bu1ld-up stored in the data 
library. 

a code used for 1dent1fying each 
work group. 

a code used fpr 1dentifying each 
resource. 

the physical components of the 
computer system. 

the programs needed to make the 
system work. 




