Welcome

BIM Fundamentals
By BIMInnovage Solutions

biM INNOVAGE SOLUTIONS

OOOOOOOOOOOOOOOOOO

©BIMInnovage Solutions



BIM INNOVAGE SOLUTIONS

=t ‘Z

ks, y
pepe— -—
"_-

Buildingklnformatio_n Modeling

- (Introduction)

©BIMInnovage Solutions



OVAGE SOLUTIONS
Purpose:
» Understanding the BIM process, advantages of BIM,
common practices and brief understanding on
implementation process and BIM dimensions.
Aim:
» Gain the completive edge
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Whatis BIM ?
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What is BIM ?
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BIM INNOVAGE SOLUTIONS

BIM is NOT !!

BIMis not New
BIM is just 3D modelling
BIM's just a type of software
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Building Information Modeling
Is

BIMis a process we follow to create a digital record and a central source of shared knowledge of an asset

from design through construction and into operation.

BIM is more than a 3D visualisation of a project created by some design software.
The Building Information Model is ALL the data pertaining to a project.

A graphical representation of the project, which is commonly known as the 3D model.
A database of information associated with the asset, this could be cost, performance or construction information.
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o
Origins Of BIM

e In 1963 Ivan Sutherland develops SketchPad as a drawing assistant
for part of his Ph.D dissertation.

e In1970BIM concepts was born.
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BIM Concept BIM INNOVAGE SOLUTIONS
Aerospace Industry Automobile Industry

Build Digitally on the computer!
Adopted in automotive company such as BMW,
Porsche, Honda, Audi, Volkswagen, Volvo, Ford etc.
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Benefits of BIM
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Benefits Of BIM ?

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

Construction Challenges

e Inefficiency

e  Poor coordination e Lack of Project Monitoring/ Program

e Poorvalue for money Monitoring.

e Lack ofunderstanding e Reluctance in adoption of new

e Reluctance tochange technology.

e Lackof Proper Planning. e Lackin Value Engineering adoption. .

e Poor DecisionMaking. e Lack of Integrated Project Delivery.

e Lack ofMediation. .
30% of projects do not meet original program or budget »

92% of clients said that designers drawings are typically not sufficient for construction.

37% of materials used in construction become waste.

10% of the cost of a project is typically due to change orders. .
38% of carbon emissions are from buildings not cars.

CMAA Owners survey,CMAA Industry Report, Economist Magazine
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\f\)t rdlnatlon
Cla det‘ ction.
C nstr tion simulation.

Bqulng systemsanalysis.

Energy analysis.
Lighting analysis.
Wind Analysis.
Mechanical analysis.
Structural analysis .
Visualisation / design
communication.
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Building PerformanceAnalysis.

Asset and a central source of a shared
Knowledge

Material Quantity Take-off

BIM allows us to show the CLIENT the

END USER and all STAKEHOLDERS to
look around the building before it has
been built.

With a VIRTUAL MODEL you can run
scenarios.

Iron out problems before you build —
Try Before you buy.
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/ Benefits Of Usin g BIM BIM INNOVAGE SOLUTIONS
v ;
CONTRACTORS CITING BIM BENEFIT AS AMONG
TOP THREE FOR THEIR COMPANY

REDUCED ERRORS COLLABORATING WITH ENHANCING 'YOUR REDUCING REWORK
AND OMISSIONS OWNERS/DESIGN FIRMS ORGANIZATION S IMAGE
0, O, (o) 0O,
41% ’ 5/0' 32/0' 31/0'
REDUCED BETTER COST REDUCING OVERALL .

lj CONSTRUCTION COST CONTROL/PREDICTABILITY PROJECT DURATION MARKETING NEW BUSINESS

NN

23% 21% 19% 19% .
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Why BIM

By dynamically connecting design,
analysis, and documentation in a
BIM workflow, most of the effort in
a design project is shifted back into
the detailed design phase when
the ability to impact project
performance is high and the cost of
making design changes is low

When to Implement BIM

? BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

. Ability to impact cost
and performance

Cost of design
changes

Drafting-centric
workflow

. BIM workflow
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BIM Schools?

- Higher employability

- Higher Pay

 Helps you produce drawings more efficiently

- Allows you to access various visualization and
analysis tools v

 Easy collaboration in group work

 Clash detection

- Less duplication of work
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antral source of a shared A INNOVAGE SOLUTIONS
Knowledge
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BIM's\inf erenfSD-renderj,r/fé of thp/ project views, which help understanding of what the project is all about,
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Benefits Of BIM ?

3D Visualization BIM INNOVAGE ¢
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Benefits Of BIM ?

3D Visualization INNOVAGE SOLUTIONS
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Clash detection BIM INNOVAGE SOLUTIONS
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Coordination between the different disciplines leads to.

e Minimize conflicts between all systems.
e Minimize the overall cost of project at the installation and construction stages.
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Construction simulation SOLUTIONS
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Benefits Of BIM ?

Communication and Knowledge Exchange

L
| i

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

2D Data Exchange

BIM Interoperability

FACILITIES
MANAGER

PROJECT
MANAGER

QUANTITY
SURVEYOR
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Team Collaboration.

Working Sharing among Team.

Central
Model
Elements
L ]
Elements
- L ]
N
S ’
Worksets &
\/I ] Worksets \/l I ;
Local Model > < Local Model
EEE Local Model @DE
Team
Team
Member G@)E *Member
Team o
Member L
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Interoperability “Integration” P

Benefits Of BIM ?

BIM process provides the ability of two separate systems or software programs to
communicate and exchange data with each other.
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Benefits Of BIM ?

BIM INNOVAGE SOLUTIONS
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With a VIRTUAL MODEL you can run scenarios.
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Bidirectional Associativity. Gl S O LI

Since data is stored in a central place in a BIM model, any modification to the building design will be automatically
replicated in each view, such as floor plans, sections, elevations and also the schedules.
This not only helps in creating the documentation faster, but also provides automatic coordination of different
views.
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. . . BIM INNOVAGE SOLUTIONS
Parametric Relationships.

Benefits Of BIM ?
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Detailed Drawings and Sections  cuwnnovace soLutions

A BIM PRODUCTION HOUSE

Benefits Of BIM ?

BIM based software's takes no time to produce a section from the plan view.
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nefits Of BIM ?

Material Quantity Take-off

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

Material quantity take-off schedules are automatically extracted from the model and
can be exported to excel spreadsheets.

Rebar Schedule (Edit Rebar)
I
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Classification Condition

Concrete

Floor Grade

Entity Type Name

Cs
cs
c1
c10
cn
C12
c13
C14
C15
c17
c18
Cc19
Foundation Floor C25 c2
C20
c21
c22
c23
c24
C25
C26
c27
Cc28
c3
C31
c4
c6
c7

Vertical

©BIMInnovage Solutions

Section
Shape

Round
Round
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
L-a
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular
Rectangular

Volume(m3)

0.070
0.071
0.090
0.023
0.023
0.024
0.024
0.086
0.050
0.030
0.044
0.049
0.067
0.044
0.052
0.044
0044
0.036
0.060
0.036
0.041
0.120
0.056
0.289
0.036
0.053
0.073
0.028

Quantity

Area of
formwork(m2)

0.754
0.801
0693
0.325
0.325
0400
0.400
1.198
0715
0.430
0.600
0.780
0.908
0.655
0.798
0.600
0.705
0615
0.894
0.520
0.550
1776
0.910
3.638
0.520
0.951
1.185
0.375

Number(pc)

Girth(m)

0.942
0.942
1.300
1.300
1.300
1.000
1.000
1.800
1.300
1.300
1.500
1.500
1500
1.300
1.300

1.500 |8

1.300
1.000
1.300
1.300
1.500
2400
1.300
4500
1.300
1.300
1500
1.500




. : =
Coordinated Drawings BIM INNOVAGE SOLUTIONS
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Facilitates the generation of 2D drawings of any part with any level of detail required.

nEmm
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Benefits Of BIM ? ‘—

o o BIM INNOVAGE JSOLUTIONS
Coordinated Drawings

75 THE BORROVER

v cvirs

e
|

1 PROPERTY OF G, THEY ARE MERELY LONED AND O THE BORROERS EXPRESS AGREEMENT THAT THEY WL NOT BE RESROOLCED, COPIED, LOWNED EXHO1TED NOR USED EXCERT I

FIRE PUMP ROOM - LOW LEVEL

FAVTTED Y AT WRITTEN CONSENT GIVEN

covess e 11
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Benefits Of BIM ?
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Coordinated Drawings

5, CRAC Prop1
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BIM Maturity

Evolution of Design Process

=
Hand Drafting Computer Aided Drafting BU|Id|r'\1/|gOIdneflci>rr]mat|on [
(CAD) £ N\
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BIM Maturity NNOVAGE SOLUTIONS

We have always had Building Information Modelled in some way or other.

The output from design teams have changed over the years from
hand drawn plans and details to the use of computer aided design
(CAD). CAD looked to replace drawing boards and improved
drawing production.

CAD has more recently developed into 3D modelling designtools,
improving the information output and also impfoving the ability to
communicate, graphically the design to project stakeholder.

A Building Information Model is made up of both graphical and non-graphical data.

Objects contained in a model — a door being an object, a window, a ceiling and column etc. — can contam,non
graphical data such as specifications, dimensions and operational information. This graphical and N~ %\
non-graphical data can then be utilised by different project stakeholders. . = —
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BIM Maturity

analogue

i

Information i
Collaboration o
Value
Stage 0
Unstructured
Information

BIM Maturity

~ o

20/3D

Stage 1

Structured
Information

digital Koy:
-] .
=)
[ o3 »’ 'ﬂ a® s 4|
G5 ks
e | T
ST
©
container BIM container
based based
{*file”) (database)

Stage 2 Stage 3

Database based
Sudarsted Information Models Information
Information Models Management
Maturity
Stages
Query/Model/Database based CDE
I1SO standards (to be developed)

Regional/National Annexes

©BIMInnovage Solutions
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Information creation/use

Document/Document
contanes

Graphscal information
contanes

Non graphical indormation
contamet
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BIM Dimensions BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

BIM is morethan a 3D visualisation

Costs control

Estimating expenses / cash flow 5 D
Materials flow

Operating Costs

Documentation:

2 D Construction plans, any kind of drawings
and graphic representations

Sustainability

Energy analysis
Climate impact assessment
LEED and RESET monitoring

BIM Three-dimensional Model

Visualization of the project
Interdisciplinary coordination
Quantities take off

Workshop drawings

Operation management

As-Built BIM Model
Operation strategy

And maintenance
Repair or demolition plan

©BIMInnovage Solutions




Detailed , ==
: : X Documen n — |
BIM Dimensions Design ocumentatio Manufacturing ‘ ’

Conceptual BIM INNOVAGE SOLUTIONS

DESign A BIM PRODUCTION HOUSE

Construction

Logistics
Construction Planning
Plans

M \),

CONSTRUCTION ‘

Renewal

Demolition

Operationand
Maintenance

Analysis
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BIM Standards

BIM It Jf QVAGE SOLUTIONS

ISO 19650 (in Series from 1 to 5) PAS 1192 (in Series from 1 to 6)

Published British Standard in International The former version of ISO 19650, commonly recognize as

Organization for Standardization (I1SO) superseded document
*  Defining the standards of information *  Consist of various fundamental principles on how

management including principles, delivery information management work flow is established.

(construction) phase, operational phase, as well *  Alsoinclude the indication of various Level of Information

as information exchanging and security of .

information »




BIM Standards

NBIMS usvs3
United State National BIM Standards Version 3, an
United State national standard

*  Addressed various information management
concerns including the referencing standards,
Omni Class, Information Exchange Standards, as
well as practical document samples

allionce’

National BIM Standard - United States™
Version 3

GE SOLUTIONS

CTION HO

CIC BIM Protocol

*  One of the British Guideline established by UK
Construction Industry Council

* It defines various terminologies in use within BIM practices

* It also shown certain documentary samples to enable a
smooth implementation of BIM by project team

BUILDING INFORMATION
MODELLING (BIM) PROTOCOL




BIM Standards

NATSPEC National BIM Guide Belglum BIM Handbook
*  An Australian national BIM guide Handbook for Belgium construction industry on BIM
*  Mainly driven by the definition of BIM workflow adoption
* Indicating various terminology and technology in-use *  Contents are mainly conceptual and principles definition of
*  Presented as a role model on how BIM information BIM
exchange . Determining various BIM uses in construction industry
*  Defining contents required to be gxchanged during various
phases of construction :

@IJ NODELLING
o BELGIA] Y\II I\DB JOK FOR
vty THE CONSTRUCTION INDUSTRY

NATSPEC National BIM Guide

== /




BIM Standards

AE

C (CAN) BIM Protocol

A Canada national BIM Protocol

Defining detail operations of BIM implementation
Addressed various BIM information exchange
concerns

Detailed expression on file naming convention and
detail drawing requirements

AEC (CAN) BIM Protocol

BIM INNOVAGE SOLUTIONS

M PRODUCTION HOUS

BIM Standards

HKI BIM Project Specification

*  BIM project specification by Hong Kong Institute of BIM
. Indicating various examples of BIM projects processes
. Detailed exploration on various BIM process concerns

*  Determined hardware and software specifications

*  Specifically determine Level of Developments

Hong Kong Instituta of
Bullding Information Madelling

BIM Project Specification

P — - «—




BIM Standards

BIM INNOVAGE SOLUTIONS

Malay5|a BIM Guide

A Malaysia national BIM guide

*  Mainly defining conceptual and principles of BIM
application

*  Separatedinto 4 modules

*  Fundamentally indicating various BIM conceptual &
principles

e 4t Module is an example of BEP

BIM GUIDE

AWARENESS

A BIM PRODUCTION HOUSE

Public Work Department BIM Guide

A Malaysian government body internal BIM guide
Indicating various BIM Uses

Expressed different BIM processes

Detail elaboration of each BIM Roles and responsibilities
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DUCTION HOUS

BIM Standards

Statsbygg BIM Manual New Zealand BIM Handbook
*  National BIM Manual for Norway * A New Zealand national BIM guide
*  Mainly modelling driven *  Mainly defining conceptual and principles of BIM
* Indicating various BIM Uses as in various modelling application
techniques *  Consist a subsection indicating BIM process flow

*  Expressed along the ultimate use of information,
operational asset management,

BIM = / -
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BIM Standards

Slngapore BIM Guide B s
A Singapore national BIM guide vgg

* Indicated various modelling guide for the aid of
collaborations

* Determined various deliverables for easier project
application

* Explanation for BIM workflows
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—— Level OfDevelopment BIM INNOVAGE SOLUTIONS

I_ O D Level of Developement I_ Ol

Level of Detail LLevel of Information
%‘.“ = J‘(’g,; = ;']
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VAGE SOLUTIONS

DUCTION HOUSE

———— Level OfDeVELOPMENT

| Elements are modeled as constructed assemblies for Maintenance and operations. In addition to actual and accurate N
|n size, shape, location, quantity, and orientation, non-geometric information is attached to modeled elements.

Model elements are modeled as specific assemblies, with complete fabrication, 1

4 0 0 Fabrication & Assembly assembly, and detailing information in addition to precise quantity, size, shape, location |
and orientation. Non- geometric information to the model elements can also be :

. . I includes model detail and element that represent how building \I

3 5 O Construction Documentation elements interface with various systems and other building I
k elements with graphics and written definitions. |

i_ Accurate modeling and shop drawings where elements are defined \
3 O 0 Detailed De5|gn with specific assemblies, precise quantity, size, shape, location and |
: orientation. Here too we can attach non- geometric information to the :

\_modelelements. __ ________________________ |

2 O 0 Schematic Design
. r Aconceptual model where parameters Tike area, —
1 O O Concept Design height, vqume, location and orientation I
|

A general model where elements are modeled with \
approximate quantities, size, shape, location and |
orientation. We can also attach non- geometric :
|nformat|on to the model elements. I



Level Of Development

LOD 100

Level OfDetails

LOD 200 LOD 300

E
|
|

BIM INNOVAGE SOLUTIONS

LOD 400 LOD 500

”’

o ; o,
/ / 1
1 3 ’ 3
Concept (Presentation) Design Development — Documentation Construction Facilities Management
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair Office Chair
Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels
WIDTH: WIDTH: WIDTH: WIDTH: WIDTH:
700 700 685 685
DEPTH: DEPTH: DEPTH: DEPTH: DEPTH:
450 450 430 430
HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:
1100 1100 1085 1085
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
100 200 300 400 01/02/2013

(Only data in red is useable)

practicalBIM.net © 2013

A BIM PRODUCTION HOUSE
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Common Data
Environment (CD
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= \'ﬁ'“h'e-CDE is a means of providing a collaborative environment for sharing work and can be implemented in a number
of ways. For the development of various forms of collaboration within organizations and across project teams

Client Shared Area
SHARED

Vedfled design data shared with the project
team:

Ongoing dosign development

Fitfor purpos (Status)

$1 - coordination (model fles only)

82+ Information (created from S1 model)
$3 - intornal review & comments ( )

$4.. Construetion sign off - Full ( )

$5 - Construction sign off = Partial (")
Major version (Revislons)

Cllent Shared Area

C@ AUTHORIZED
¥

Coordination and valiiated design output for use
by the total projct team.
Production hormation it for purpase:

D1 - Tonder A - Construction
02~ Costing AB - as bullt

03 - Contractor design

04 - Manufacture

SUITABILITY A REVISION Co1

Client Shared Area

@ APP1I;OVED

VERIFIED

[

Common Data Environment(CDE)

WORK IN PROGRESS

Non-ver¥led dosign data used by In-houso
design team only:

Dratts
Development
Sultablity SO
Minor versions.

SUITABILITY SO VERSION PO1.1

Discipline [

ARCHIVE

Project history malntalned for knowledge and
reguiatory and legal requirements

As bullt drawlngs

As constructed models
Change audlts

Asset data

Operation and malntenance
Hoakh and safoty

©BIMInnovage Solutions
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Information Delivery Cycle —PASS 1192-2

DELIVERY EXECUTION

Master Information CONTRACT ANWARD BIM Execution Plan PROCUREMENT
Delhlery F'Ian (BER)

Project Information Model (PIM) | Asset Information Model (AIM)
I

Documentation

-| Non-Graphical Data

Information Madel

Graphical Model

[ Maintain, Refurbish, End of Life or Build |

OMCEPT DESIGM UL HANDOWER & B OPERATION
| omer ) courr J oermeron [ oo [ o o Jf “eiRR05 J oeensmon | muse

.LCCIMMEIH DTE ENVIROMMENT (CDE) °

I BN B S (07 ) (s s st oas 1122 a]>

e

: CJLCJ CJJ'CJ CJLCJ ¢ ¢ ¢ O CJlCD CJlCJ 0 | ror detatis on suppiters

E Information exchanges |
= o o © «©O> @

H OC Scope of Services |! \
e e e e e e e e e e e e o e o e e o o e o e o o o o e o o . o e e o . o o e e . e e o e . e e o e . et e o . e e v . e e e o e e o . . e s . e e e o . e e o . e o e . e e o .
Legend

Inf it M EmEnt
[ Groon [l = i)
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Information Delivery Cycle —PASS 1192-3

<_ <_ =
(EIR) based on Asset
Informatlon Regulrements

Project Informatlon Model (PIM) Asset Informatlon Model (AIM)

Information Model

Some triggers will result In changes directly to
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wlll result In changes to the AlM via a PIM
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BIM Documents

Relation Between PASS 1192-2 & 3
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THANKS!
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Contact us:
Phone: +60 1137422757 &
Email: biminnovagesolutions@gmail.com
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