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A WORD

There are good number of Hand Books or compilations
available ort civil engineering topics. It appears that no hand
hoole is readily available on quality control aspects exclu-
sively, Therefore the book is devised and planned o be a
quide boal _for the use of Irrigation: Q.C. Field Engineers.

Until fifties, control of quality in Public Works Projects
was the sole responsibility of the executive staff. with the
advent of international consultants and increased utilisation
of mechanised construction techniques and later involvernent
of external financing agencies, separate streams for con-
struction and quality control were established almost in all
the States.

"Quality consciousness” is no longer a matter of cholce.
It is an Unavoidable necessity. It may be expressed as
"Quality is the totality of features and characteristics af @
product or service that bears on its ability to satisfy stated or
implied needs.”

The true function of an effective guality control
organisation is to prevent deviations from the prescribed
norms at the source rather than merely detect them after they
CMOCCLET.

A better quality of work is obtained only through system
atic: control of all operations right from selection or production
of materials to acceptance af completed work.

An attempt has been made to prepare a guide on Q.C
aspects. The important test procedures. specifications, limits
and criteria for suitability of materials as laid down in A.P.5.5
_as well as 1.S, Codes are compiled and made into a booklet
form as a guide to the field staff for ready reference. For
further details the respective codes and specifications may be
referred. Suggestions for impravement are inviterd.

The book mainly contains the guality aspects of earth
work excapation, embankment, testing of meterials, proce
dures. field tests to be conducted with fHustrafive examples
and ftesting equipment, C.C. and R.C.C. work, masonriy
reuetinent, grouting, backfill ete,
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DETAILED INDEX PART - C
— TECHNICAL SPECIFICATIONS
Subject fef-to  Refl:to
para Page
Subject Ref:to Ref:io
PART - A para  Page
SCOPE AND PROCEDURE 0.0 | Earth work excavation 3.0.0 27
Quality Cantrel and Scope 171.0 1 Standards adopted in Bank 3.1.0 27
Procedure for Quality Control 1.2.0 8 formation - Shrinkage
Quality Control Specifications 130 17y allowance.
Quality Control aspects certain Procedure for determination 3.2.0 H
of permeability
gildelines 1.0 20
Core cutter apparatus tor 3.3.0 47
PART - B soll density - Testing -
ANNEXURES 200 22 Procedure.
Quality Control Registers Consolidation with 2 Tenne 3.4.0 53
Prolormae ltol5 .10 09 Roller - Circular Memaos.
Soil classification 120 22 Zonal sections of Barth dams 3.5.0 I3
letails of sarthen embankments 5.0 26
’ Back Fill 3.6.0 59
Earth work by Machinery 2.7.0 61
Slope protection - Rough stone 3.8.0 7l

dry packing (o
revelmient and aprons

Requirements.

Rockfll in Toe of embankments 2.9.0 76
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PART-U

Descripuon

K. Cards

Tnportant Dos i
Hontg i Civil Bovineering

telis o be.condutcted on
lraval hose and on Ouarmy Rabbih

Cranntave Anilysie of Ropd m
ivedd o WEBM Luver

PART - A

1.0.0 5COPE AND PROCEDURE

1. 1.0 Qunriity Control and Scope
Cluality comtrol s theart of getting the work done togocomplian
the best possible constroction 1o specilied standards of gl
In a most econaimical way, I can be defitied as the degre
which the construction meats the requirnments of soundie
and stability of structure. 1t should be uncherstosd (hal o
scope does not imit itself to get the work done 10 0 cortad)
stantlred ol site, but B o cover the entire process of Cans b
Hlom stacting from the seleetion of saw material reqaibeed Dy
work, till completion including testing ot

e quedhity control lechnigques adoptod should e sl
and consisient wath the type of consaoction undertaloen
should be practivable and innovative o gel the wops done o
best posaible way 1o achieve the efficient resalie aader die o
ot UG Wil elreimns L fes.

Moweyver, 1L aliould nol be ggied ns o too] o stall the Wirk
onc pretext o tie gliter, iod Beanpéer the progiess, Inisowi s
It i Al hesdt assume the status of techndeal aieiting b
CONETUCHYS way,

Ad thie ruhistiuotion irdtistey s closely msiociinticl witit«)
oprenlal Weatlos, 10 ol thraugh Chantity Codrerol el
anly. There may be no exaggeration W sy thin the st
uﬁ.?_uﬂaa o ol o structure depentds an the ‘Quality S
excruised doring constructionn Best quality misterils el
bad way wonld produce @ bad "End Mroduct’ with dbsest
resulin An we have the responsibility ol matting to Besi ise o o
construction aerinl avaiiable s most cconomicnl way oo
pxerle The warks officienty wod pass on the beonefita e o
sotlely quicithy

Chanlity cogtiol 5 avcilepous o Hyglene o hiioan v
Construction wirk  @lecdied withoot ddoptiog pooper g
conmtiol lealinigues will Le fofioeiindg w0 e sbiaetarl s
sty by the fsd pErouteedd simles Wk hygtetilc dulsditlionaois
EELT A (TR T _:_a:e:_...:.::_v%::..:..:F;E:E:__ TR TSR [
thisit Qe bty Contrnl asspoies 2 wWde range of sooape o e A
risghit from, ..r._::“:.x suare dtdell, pnd emddsy withe Thaald gun
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The ollowing Leata have to be dain and conmalstency of o mix tairly acummte mosoring eonfpmees
I, Mechanical analvais el
Twis typnss of Bbatehing are resorted 1o

2

CHieve analysis
b, Volumelde Batehing

2. Welgh batehing
VOLUMETRIC BATCHING

) . . Volumetric batehing is done with the help of measuring bos
4. Blalne alrpermeabilify et and the required gquantty s added judging the constsien.
b Steve amalysts martar, Volumetric batching despite the precautions. lesds

o . : inaccuracies due to varlable bulking of sand and vartaiio

& : Evolving design mixes for the apocifiod strength vequire-  gypfuee moistire, and i1 i difficult to maintain uniformdty i

mants, vonsistency and stiength ol mortar,

e

L Chemical annlysis

L Puaeolonde actbvity of sack o Fly ash

5. Fitrses tes)

Mix destgns {or the specilied desinn strength of masonry
Juired o Be constracted shauld e die tnecomnpetant abori-
o s ipemmtive that the miy groportions ustag the aotual
umteals collectid from selected guurries stumld be got done. In'. - WEIGH BATCHING
(Me erise of Blgworks such as domes cle. flerenl mix designs will
b evalved for dilfevent zones dependi upon the strength
reaunirements pnc in the ease ol sime i weackn a podform mix design
3 plcanateriniE are contem-

In batching by volume, it 18 generally advisable 1o 501 10
tttes of sand fnterms of o full bag vl cement.

Welgh Datehing is prededable whersver eilibles e wieetnn
the ingredients could be provided, There are three types of wel
batchiing (n vogue, Thev ure,

platert to b peed, destgn mises vt tre evnlivied) sepirately and 1. Myl
iestedt, Mix designs (or both wiils sl bl Fly ash should be o Nox
rvtiveld and made avallnble ar Shie goon b Biciiiote adoption < St Gutemaie
(lepending tipon the eire 3 Autoennnio wel g
..____.._H..__a_,.:.:n__..:..“q”__ i Jra.:_.... A il H_.:r teals. an ___M__. I maaal weigh batching as the name suggests. Ui oo

h_“._.._“_.__ ._. ___...._.Zn. nn—..m—,uwp... “m._ﬁ"__.tﬁ—_—“.“”hn_”____:._. _q.__..“"_. _.__m i “...“__ ﬂﬂ.ﬁn““““ﬂﬂ tion=ol weighing the different ingredients are done msoouailv: 10

sl 1e 1y o . Adofiting Lhe same type: b= il fis ving tehingrate. notherword
withionst caring (or the vaesnon 10 (o ainres and  quiity of vpe tssuitabic loesmall job ba Tow Batching rate. inotherwaord

where: placement is-odone manoally and slow, maooal wey

irei i 1 . y el ] ey ™
o e ik hiatchingewill De suitable. In this method. if any artempi=are o
witatity Conveab stall shouwid be alor ppougli 1o notiee the todnerease the rate of batohing by manoal weighingg, theve will
cartation-and amange immecintety to ner che tesh doneal-short-. an excesslve welghing innocuraclesdn feeding the ingredionis o
auliers, Cement s one saeh item wioch eods to he got tested at the moriar manufactuved will be dneonsistent
frefuent Intervabs, A vigilant Aeld oMo shotld notiee the varia- | : ot :
[eses 10 any i e sertingt time ol e conen supplied and ke n aemi sutomad e hatching, sand b o feedimg miao

mitxer are nuanually operated and s shutiers are automatie

peitsnres o rectlly e saan
i mlaged when the destgoated mitednl s led In this ool

N BATCHING praviston o anade for vi=ual Inspeetton of the mester cdading
Untformity of martar remabesd fos eeoary netessitates Lhe In sutomatie batehing all the welphing seales ave eleetnio
iattttemanes of Lhe designed propentios ) mgrodients so ags 0 activated by o switeh, However, interlocks interrapt the Dot

whlevr i dood gumlity of masory o tonoheve anlformity evele when presenl Weighing loleranges are cxooseder!
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5. Chutes and tremies
6. Conveéyar belte.
7. Cable-ways,

Whatever method is aclopted. 1 should he engured that

PR ; | .
= m__.%..mw& ...“.w nw_”__a blending does not tle place snd the workability

PLACEMENT & CONSTRUCTION

Mortar has (o be placed 11 positin as aib.
: li as mpidly as possibl
before mortar becomes stiff and unmworkabie, c;nquﬂm. wﬁn:ﬁm

stances, water should not he addder (o the mortar before or after

placement in pesition. It (s to be ensied that the placement are

.m.n_..umhaa with water and suffleient o wintity of :.WHEW Is nﬂﬂﬂ
ard nﬂ: spread and then the stones nre vraperly bedded, and
..__...wwn....._ to sel the stones in position. Ther mortar ig E_ﬂn.._q.u the
interstices without leaving voids and 1 hen spanis are inserted and
Enn.m.au in d.nzunnﬂ the stones. [odin 1« alan dofie for effective
filiing of mortar between stone: -

Masonry s generally consteueted 4f e _
day and under emergencies, two fovers .E“u._ _“._. aw_:ﬂﬂ.,ﬁﬂ.w“
raking care to see that the botton laver & not, disturbed. Some-
times the first. layer is-butlt for sume leogth first and the L.SM,__..*
layer o started over it before 1 gl inver starts sett After
setlng the stones Inposition 2l Mg the gaps uaﬂ“mw_. the
careRs martar thal comes oul wasar 19 o .j...__...__:_. .

CURING

Normally curing of the first livwer b s (o . .
: - v e fo bedone @ fter 18 hotiis
prafusely before the next layer 15 bud e rext 6, 1y. ’

CONCLUSION

We the Civil Engineers who e frelur .

| . * tow e ol construction of
“_Em_..ﬂq works have the responsibitity vl the work done n:_._ﬂ_.
ollowing the quality control techrigues 110 mest sconomical wa
and et the best possible workdoise. '

1.2.0 PROCEDURE FOR QUALITY CONTROL 6O |
; FROLCODEFOR QUAL-
ITY CONTROL OF EARTH ¥iL; |

The entire perntions of conai o

P nkement iy e
artelly summerised nnder e oo 1 }

a. Borrow area control
b Placement and control of compaction.

¢. Testing and repori.
BORROW AREA CONTROL

i} Selection : For selection and marking bormow areas, (he
samples from borrow area should be collected and the following
tests should be carried ool in the laboratory.

I, Sleve analysis,

2, Compaction,

3. Liguic Himilt & Plastie limit
4. Graln size analysis,

5. Permeability of seil.

) Afier carrying out the above tests, the soll classification wod
suttability of soll will be decided by refering to specification 1o
earth fill appended vide Table, 5,6 & 7 of 1S, 1498-70

fii) After these tests are carried out, the borrow area should e
sultably demarcated and divided into grids and numbered.

fv) Al one time, one grid should be in aperation for inperviois
and another for semipervions material.

vl Shifting of machines t other grid should be done only when
the matertais of present grid have been exhausted to the full depil
(M or more) or when properties of soil are visibly formd to have
changed.

vl The part of the borrow area in operation musi be propel
stripped off from all types of vegetation, roots-and oui-crops

vil) Stanes, pebbles or rock fragments having dimensions more

than 7.5 em should be avoided.

viff) Shovel/dragline or other eutting machines (even manuaiivi

should take cutting depth of atleast 3M and excavate the compo
ite soll,

%)  When semi-pervious and impervious sofls exist one below the

other excavation should be done by scrapers to avord intero,

gling
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CODE FOR CONCRETE AND MASONRY WORKS

The quality control of concrete and
grouped as ;-

4. Testingand tnspection of various materials selécted for use.
b. Proper proportioning and adequate mixing of the materials.

. The use of proper handling, placing and :
2 <2 ling, placing consolidation

d. Conducting field tests and preparation of sampl
. es [
tests in the central laboratory - o

. Proper curing.
. Reporting.

TESTING AND INSPECTION OF VARIOUS TERIALS
LECTED FOR USE e =

U The quality control siaff shall muke, quite inadvance inspec-
ton of the stocks of various materials meant for Fm.n in the
concrete. masonry and filter works, st crusher and batching
plants. Quarry sites should also be inspected and (amiliarised
with the mode of working. .

lll  They shall send samples of material in 1 uisite

__n_d_d stocks, quarries and crushing plant 1o 1he nﬂ..:n; me_ﬂ:h N
lor suitability tests. They will allow these materals to be used in
works only after getting certificate of suttabllity from the central
laboratory as per procedures laid down in [SL Samples of all
supply agencies and cement shall be tested n the Central
Laboratory and test report will be sent to the Held Engineers, with
copy to the quality conrol staff for guidance -

PROPER PROPORTIONING AND MIXING 0
F. THE

Il The mix proportion for various types of concrete and mortar
in masonry works are to be furnished by the Central Laboratory
asper the Specifications given with desigrir.

The Quality control stafl shall see that Uie proportions fixed
are malntained strictly. However. mix desigin will be carted out In
the Central laboratory and the adjustment recommended due to
change in grading ete. will be adopted by (he quality control staff

musonry works can by

13

in the mix and followed strictly, Minor adjustment In the quantity
ol water required for a mix on the basis of slump may be done by
the quality control staff taking into account the molsture alreacy

present in sand.

i) Cases of seggregation and bleeding should be reported to the
Central labaratory for adjustment In mix and also collected on the
spot.

ffi) The quality contral stafl will also ensure that all the ingredi
ents are properly mixed before placement,

fv) The Central and field laboratory stafl will constantly inspeet
batching plant and mixer to regulate the batch as per mix dizaign
for a good mix.

vl The minimum mixing time after all the gradients are added
may be adopted as given In relevant paras.

vi) The requirement of slump for various types of works has been
shown In the specifications.

vif) The quality control staff should get the batching plani
calibrated atleast as close as every fortnight,

wif] Allowanee for bulking must be made in the quantity of sand

USE OF PROPER HANDLING, PLACING AND CONSOLIDATION
PROCEDURES :

{) The Englneer-in-Charge of construction is to make arrange
ments and specify the procedure for proper handling, placing and
consolidation.

) The Quality control staff will assist the site Engineers in the
above work,

i) The surface taken up for work must be cleaned by wire brush
and water jet. When work after along duration Is started, chiseling
will be essential,

CONDUCTING FIELD TESTS AND PREPARATION OF SAMPLIES
FOR TESTS IN THE CENTRAL LABORATORY

i) The quality control staff will conduct the lollowing pre s
tests in the fleld laboratory.

a. Sand:Onesampledaily in morning and onein the altemoon
for all testa as outlined.




SATH o) 110 T pano] 10 Aumis TUIUIR 10 SUI] |0 ST B duppraoad
£ A9 L[IOOTS SPRIL 1 TR I JO IPISUT A1 |, TR0 10 Lum]s
juRmaa no Jurzoeo jsunede joordyeat || SyEW 0] 1amqado) Sppso
paoe(d a0 pmoys Supennys jo syueld uapoos ], adeys pauds
Ap A 2ASIOR ARl 21210U00 PIUIPIBY 3T 1EL[] 0F 'SUOTRIqIA
i puEIsiia o) yinous Apangs pue Suons aq uojaiay) "poys
upsnngs 1o aurey sy, -paordmod puw painod 51 sed 21310100
toga u ‘pamedaid §) suosuawip panbao jo amel ojfEaw
10 uapoom ‘gsTuy puw adeys tadoad B and 0) 06 "s19s Alny ) 1aqe
Ajuo prjos SAMI00aq PUE SSELU PIN{J-IHYE B S] X11l 1200100 3],

FHOM WHOA O DNIHALLAHS

L gifupezp s Jad se £pomns
a0 PINOYS Justablojual jo uopised puw spol jo FUpUIg

1amiafio) pautof 3 10U PINOYS SPO.L RIEIED JE|IUlSE]
‘LA AP0
Aire Aq Jo rewyew ppul oo Jo wqyd jegdse s paured ag
pinoYS JUAmIEIoUR / pasodxa atp) "pares] §| UOIS0LI00 AL
JUSTUSIONTIRT J17) Wit 19 U0y U g Aew
qoiga sarem uy Juasald jou are AL IRI PUNSU 3 "AI0RIS)
N 1] C[PAE IY) 109 op Si[ES oS PUT SIITENE SPIY
stofeagpads '] 1od S8 FULIDAGD WAIITOD MO atznptlsoune
A o pasodxa Po[ | pNogs JUIWIRIOIITAL 10 1md oy
paysapge aq (v YISuans g} IsIano ENPERIT 20
oS FUiees ) IAEPI0ATUN SHHOSHG FUfIEat] UaLm g
sampmedme) AreUpplo 18 Uop 3¢ poys soet jo Fujpueg p
TELIATE SNOLaen 5130 1o jured
P ‘agesadl 10 48T A[eas ([ AS00] o] 550 At |[eus g 2

‘ggL | Sg1 uonrigeds prep
LS O I AQNg WUojued [fEYs JURMRGIGjUET [2ES gl

* [9918 pAISaL., Aq [[BUS puB ‘apssod su aey se aIm)
apnEt erpu] paanidde o [ES HRLETHOTRL J0] PAlg e

O Cas
oty 1o Sae sjuod
SUTMOTO) SU) SR SORIERE THUSLURIO] UL S L ek ale sUFEIp

ple sHuaeap Jad se Fupeds yns peioads se Csoomuatup
paambal [0 S50 (3918 1L 998 0] SHi) JIE [uios Aypren agy,

‘saupords sadad

. suosuLuip aysmbar o sieq pEas Buppaoid Kq pasanjon

sy, uawow Juipuag Aq pasnen ssans AU Jo 193)f9 [TUULIEL

Wn puesyM 01 yinous Fuons 11 aew pue qiuans s
1 2EEIIOUT O] S MAIIUD) U JusEatoEs jo asodimd oy

I IR dI0InTaY
SWHELI HTHLO ¥0d aao0

"SI0
PALLIAIIOD 0] PAJILDS podas puw uasF seuLiojosd Ul mamFuy
sapnoaxy LAndagq atp Aq pauriuei 30 AL §[nsal 1591 ]

_ ‘Amp © uj 20H) JSEanE JajEm Jui
-uds Aq Amuoseu pue aiduod Joeuns w sAep g pue 3jaound
uopepunio} Uy sAep L 1SBI[E 10 JUOP 3q pnoys Juumy w0t
-i{dau ajeIaquap jo 9sED Aue ‘fpwrn ne Jupuod Aq Wiy isissE
A ge3s jonjuoa Ajenb o1 ‘paambal J2AUIM PUR TRUTSUG] U0
-onnsuod jo Amogrsucdsar 3 24 s fupmo sadead Furmsugy

DNTEND AFL0HL

pes jenuoo Apenb o o) Adoo qua mou
-[Fug HORONOSUC) ) 0] AITRICQE] [ROUI] atf) Ag 1UDs 3q [[Im
siI0da1 183, "3IBD A0 AL UO IUNES IU] 183) PUR SABD S0UR[RC 10
20D I AI0TRIOQRT [ROUAD JUL “FUNSI) JO 3B NP SIEJ0 IUBAPE
ol sAep £/7 1SEIIE AIOJRIOQE] [EOUID 0] WIS aq ABul Sayfs
12 1880 suatpads au ‘sdep g R s£ep £ je Fupss gEuans 1o
Lroyeioqe] [BQUA) A7) 01 1US PUR J2IUFUT] IAATIOAKG WEISISSY
Jrsauiduz aapnaexy Andaq o uopoanp Jad s pamquiny o
[ £an] aanejuasasdal 3g 0] §1 08 I J0 103dSaL uj panqrisip
fayey Supses jo aoerd ag e pamedasd sq pnoys sadweg

s od repom o sagno g A

s dad ;pouon o saqnoa gl

HACND FELOW ‘SAND FI0U0d jo vopumdaly o
s Jad aopm dionps pues oies 5/ uotusdos] P

! 3933y puw X Jo uopuredaig Foumg
pasmbal uaypy : sepdures swoas
PR

sm sisa1 i) [ 10 Apep opdures sug : agupardde asxee) |




112

asmooth surface, The preparation of shuttering becomes difficult
when curved surface 1s to be provided in the eancrete, The defects
in shuttering render the shape of the concrete defective, which is)
sometimes, removed by providing a plaster of mortar, This is not!
at all desirable,

After pouring the conerete in the frame, compaction should
be done by proper vibration, 2o thai concrete enters in all the
cavities and angular points of the frame and no vold remains, After
removal of shuttering, honeycombing In the conerete can be seen
when volds are not properly fllled. if honeycombing is there it
should be properly filled up by moriar. There should be a stand by
vibrator always at site to make use of the same in  Hmes of|
Lrealkdown,

The quality control staff should note the above points and|
carry them out in practice.
CONCRETE

Grades - The concrete shall be i grades designated as
per Tahle 2.

The characteristic strength is deflined as the serength of
maierial below which not more that 5 oer cent of the test resulls
are expected to [l

TABLE 2 GRADES OF CONCRETR
[Clauses 5.2.1 8.2:1 i4.1.] and 35.1) IS 456 - 1978

Grade designation Specilled characteristie

compressive Strength at 28 days.

(1) {2) N/mm?
M- 10 {s]
M-15 15
M- 20 20
M- 30 30
M- 35 35
M- 40 Wi

17

Note 1 : Inthe designation of a concrete mix. letter M refers to th
mix and the number to the specified charactertsii
compressive strength of 15 om cube at 28 days ex

pressed in N/mmé.

M5 and M 7.5 grades of concrete may be used for learn
concrete bases and simple foundations for masonry
walls, These mixes need not be desinged.

Grades of concrete lower than M. 15 shall not be used 1+
reinforced concrete.

1.3.0QUALITY CONTROL SPECIFICATIONS
CONSTRUCTION MATERIALS

_Ahbetter quality in work Is obtained only through systemati
control of all operations from selection or production of materinls
to acceptance of completed work. Total economy in any activity
results from optimisation of the system which in turn calls (o
compatability of quality among the elements involved. There are
refined techniques of design, powerful methods of analysis and
deeper insight into structural action, The maximum benefit can be
obtained only when these techniques are used with quatity
materials,

Specifications should be a guide for construction. They
should give details of project construction and set the standurds
of quality desired for the project. Specifications should be in
logical sequence. They should be coneise, and clearly underatood
Reference lo standard specifications should be given for each
item. Concrete specifications are often inadequate. Specifications
must cover all defails of construction Including supervision
inspection standard procedures for complying and frequency of
testing and acceptance criteria.

The standard specifications for some of the materials are
given below.

CEMENT

The user has very limited control on the quality of cemen!
received at the site. It must be tested before use by Q.C. Labs. The
quality of cement varies from factory to factory or even from the
same source. The following precautions are to be taken

1l

Note 2 :

Note 3 :

FOR

Ensure compliance with the minimum requirements of
relevant standard specifications, for each consignment
by indepenident tesis
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APPENDIX - 1
Factors contributing to variation in concrete strength

procedures. Any deviatlons as and when noticed wre to
recorded in leld registers maintained by the construction sl

(4. The quality staff are expected to acquaint themeelves witl ).

Si. Factors causing App. total variation In concrete
No, variation strength s a result of this factor _ relevant codes and testing equipment ete. and to conduct th
3 75 required tesis wherever necessary.
. Quality of cement  Upto 50% or more & 28 days age B ILiS to be understood that the materials proposed (o be used o
. Grading of aggregate 20% any construction work are to be got tested inevitably before 1
Bulking of fine 0% (allowing for average bulking) E&“.m cmmmnnmmhn__“_ Eﬁ@&:ﬁ_ﬂﬂﬂﬂwn_hnmﬂﬁnﬁ q.._wm.m..ﬂﬂnw_uwa m.._m__“n&__z_#.
aggregate 3 25% (Mo allown fi king) : g ster, The qual
mEnE:m e i Ity personnel are expected to appraise the construction =tafl
' . the n t d
a) By welghi 50 i . ecessity and Insist in this regard.
b} By valume 6. The quality staff are expected to inspect the quarrics 10
) Good 6% harrow areas from which the materfals are proposet| to b
ii) Normai % brought and ascerlaim the avallability of adequate materinl
it} Bad 1 OO and its sultabitity for use.
. Handling, mixing  Unknown, but may be eliminated by 7+ Quality staff arc to be present themselves at site as fur 1+
and transporting atlention to detail possible while collecting samples, Involve themselves o)
) te in sending the samples of conerete, soils otc (o
. Poor compaction Lpto 50% coppera . P e, ¢
N . . . laboratory within the scheduled time.
. Temperature Uinimportant after 28 days, provided
temperature 1s above freezing, 3. The quality staff are expected to go through the test resilts
. Other factors note them in a separate registerand record their observiation:

concerned with Abaut S0
making and testing

of test cubes

1.4.0 QUALITY ASPECTS - CERTAIN GUIDELINES

L. It is the duty of the quality persorme! to verlfy and go through
the coples of sanclioned estimates, agreements and approved
drawings so as to get themselves acquainted with the items of
work to be carried oul.

2. Inno case the work should be allowed to be grounded without

the approvid of drawings and estimates. The Quality staff
should bring such cases il any to the notice of the higher
authorities.

Q.

wherever necessary. They are to maintain record of the Lesty
vonducted and record of B.Ms, verified in a separate register

The guality stafl shall maintain & clear cut record of the
requisitions recefved from the construction staff and the teats
conducted by them at Sub-Division level and division Jeve|
and present it for verification of higher officers during tnane:
tion.

It is for the quality control staff incharge of quality control
operations of the work to see that the observations made arne!
defects pointed out diuring inspection by the officers
rectified fully before passing/certifying the work.

The field staff should .w_&._ﬂﬁ any —mﬂmﬁ.ﬁ to the notice of the

. The actions of the quality stail should always be within the mmwﬂ. authorities and always communicate the observations o
frame wark of codal provisions, specifications and stipulated e construction staff incharge of the work in time

@ © 0 6 0 9.9 0-0-0-0-0-0"0-0-0=0=0=0=@P=Quu@=P=d Q@
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Table 2.2 Classification of Coarge - Grained Sofls (Clanse 3.5.1 of 1.5, 1498-1970)

E?;::;! Laboratory Clagsification Critefia
4
an C?Elft\r::ﬂ .llh ::d 3 Determine percantagas of graval and sard from gram
- =iza eurve. Dapending on pefcentsgs ot linas (frac.
= 2] Mot meating all grodation requiramanta for GV tion srpaller than 75 micron |3 sieve 1 copse - yained
soils are classifiad s lollows
R, =% .n. | Limits plotting shove )
o ":I'i‘"mf"lﬂ it b’T;”""" :‘ ‘A’ line with Ip Less than 57 GW. GP. S\W, Sp
e of ip greates than between 4 and 7 ars Mara than 129 GM, GC. SN, ST
border-line cases 5% 10 12% Borderling cases requiring use of gua!
= Attarperg limite above A/ raguiring uss of dusl myrnbals
: ine with |p greater than 7 symbel |
e Unilgrmity coafficient. Cu=0C,, 'C.
9w Cu greater tnan 6 4 YEEw
Cc betwesn 1 and 3 Cealficient of curvalure,. Ce={D ' ' » C,.
= Mot maeting 2ll gradation raquireaments for SW Whats,
- Limits plotting sbove D,. = 850 parcant finerthan size
S Anterbarg limits balow A A fine with Ip D,. = 30 parcani finer than siza
lirva orlp less than & tatwaen 4 and 7 ame D =10 gercent fingr than size
beorasr-ing csses
= Altarberg imits above 'A" | raquiring use of dunl
linge with Ip greatsr than 7 symbals H !
|
= Plasticity Index
—_— — = —_—— - |
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il Above the lining, in case of lined canals and above the propo DEWATERING

water level in case ol unlined canals, the rock may be allo
to stand at it's safe angle. Ifwater Is met in the excavation due to sub-soil ground water

. sp seepage, rain or other causes, It shall be removed by
JI Except in areas of rock, all areas to he excavated shall be pred suitable diversion pumping or bailing out and the sub-sofl wates
wetted so that at the time of excavation moisture content, table shall be kept below the excavation so that the excavation

be at about optimum. kept dry irgnqnhm s0 required as directed by the eer-in-

. . charge care shall be taken to discharge the dratned water as no

k) Wmﬁhh_.ﬁwn_ﬂﬂmcmﬂnmm. over-hangs or unsafe slopes shall no tocause damage to the works, crops or other property. In case
permitted. of lined canals, the sub sofl water not be to be

I} Final cutting for 300 MM. in rock shall be carried out, accumlated in the bottom of the canal. The bed/sides shall be
controlled blasting or trimming or by chiseling, wedging’ moistured to receive lining as directed by the Engineer in charge.

barring with the help of pneumatic paving breakers. DISPOSAL OF EXCAVATED MATERIAL
EXCAVATION FORKEY TRENCHES AND CUT OFF TREN a) Material removed in excavation Including stripped top soll ant

a) Immediately after preparation of the ground surface for n_% M%&umwﬁ solls not required for embankments, back 01 o
bankment and prior to commencement of canal excavation key er required earth work shall be deposited in waste. banks
and cutoff trenches are to be excavated to dimensions, slopes; 00 right of way owned by or controlled by the department as

andl ’ . directed, by the Engineer-in-charge. A of 3M. wide shall be
Erafies and lovels ay liown on the dritwirigs left in spoil banks at 150M. Intervale or as directed by the

b} All materials suitable for embankment construction as deter:  Engineer-in-charge for disposal of drainage in accordance with
mined by the Engineer-in-charge based on laboratory test  cluse 8.20 of IS - 4701-1982.
results shall be used In construction of the embankments. Any b il \
material unsuitable for embankments shall be disposed off as P! .EEEﬁmmﬁ of | metre or 1/2 the depth of canal cxtdvation
directed by the Engineer-in-charge on the spoil bank on the 28 Per drawing {whichever Is more] from the edge of the canal

. excavation canal at G.L. in cutting reaches and I m from the
rear side of catoh dratn/toe: drain outer toe of the ebankment to the inner toe of the mﬁm_ banl or
SLIDES/SLIPS : a greater distance as prescribed by the Engineerin charge shall

. . be maintained..
al i slides oceur in cuttings during the process of exacavation
they shall be removed. c} Incase of w.mmnqiu_.xﬂm.pw EE.Wu If the excavated material in
stri under embankment, foundations for sluices; surplus
bl The classification of debris matertal shall conflrm to s Enuwm_ﬂwwmimh. toe drain, cut nm.m‘_unnﬂ? %qnﬂw:nnn: removal wﬂ

conditions at the ime of removal. the U/S and D/S slulce of uE.En._...._w ._.mﬁn_ surplus course
Far exea tol o of 7 beyond the excavation, approach channels to the sluices execavated nol
nnaﬁh...ﬁ ﬂ:hmuﬁmhgﬁwsnmcﬂwhmg_zwﬂi suitable for construction of embankment, shall be deposited

beyond the toe drain of embanlkment of reservior/tank, leaving:
¢) Sand and metal in (1:2) ratio using 40mm & 20mm size meta  a mﬂﬁi. 1.0 meter or 1/2 the depth of toe drain or more and on
obtained from canal spell o {4:1) ratlo in bed, M E.,wm.ﬂﬂ nﬁn_nﬂ surplus course on the rear side of the guide
N.Hp“ﬁm :—_ﬂnu - 1)
d) M 7.5 mix using 40mm. MSA. H.B.Metal graded or approved mﬂﬂ_:mannﬁun. aw_w‘m%n.mww Mnﬂa_nmnﬂmnﬁﬂhﬁwﬂ hmm_ﬁwnm %ﬁhh
quality obtainable from canal spoll for side lining. by the Engineer-in-charge. Excavated or foreign materials
In E.W ._._._.._..ﬂn_ Eﬂ.ﬂ __.._._.Huﬂ.—-ﬁ. ﬂ“ﬂmﬁ"m_.._....w FU.._Uﬂ ...v—. mﬂ—m Eﬁmu af HHFE.._ not H H& In .—nm.nﬂ .n-_uﬂ.ﬂﬂg._..ﬂ area ﬂw-.n—un._ %—.ﬂ.—..ﬁ.—#ﬁ-:r

h.I._Hﬁn_ﬂ__qwc:Enu_ﬁunnﬂnﬂnﬂnn:gqiwgﬁ:ﬂ:nnuh-.nEﬂ.ﬁﬂ.nnrngﬁu__mnzwnnnaz&c und, excavation
lining directly be lald, the canal prism shall be over excavated u material not required for réﬂmﬁ:nz_wﬁm of adfacent embank

the extents as directed by the Engineer in charge and such ments at any other place. shall be deposited on the lower side

excavated section shall be filled with suitable cohesive no Where nmbL is on level or nearly level ground, the material from
swelling (CNS) type soil and shall be piaced in uniform horizon excavation shall be deposited on embankments on hoth sides
luyera and compacted ns directed by the Engineer tn charge, of the canal.
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c) m__EHEuﬁHHDE the interor of a _Umﬂn_m._._ﬂ:..w#m:.&ﬂnﬂgﬂ_: s .“.“.__ ps and blows -
4 manner as to preclude the possibility of the movement off If there area v slips or blows In the excavation, these shall
Wwater through any fresh soncrete, Py mping shall not hebe removed,

vmﬂﬁﬁn during the placir 3 of concrete or for any period offlsme: DRAINS

a nmwwnf wﬂ:amﬂﬁﬂdh#ﬂ :::m.mm i “w.wnun from a suitable | The 1 fon, 1rades and sections of the drains shall be s
sump separa ¢ conerele works 1ol @ acation, .

other similar means. - v rates tight well ot shown on the irawings and or as directed.

FREPARATION OF FOUNDATION EMBANKMENT (CONSTRUCTION

a) The bottom of the foundatior shall bé levelled both lo “
nally and transversely or stepped. Before foundation concrete
Is laid, the surface shall be slightly watered and rammed. In the
event of excavation having been made deeper than that show

Site ¢learace, stripping and formation of n:EEEEn:._ of
‘homogeneous section/zonal section viz., casing zonc/hearting
zone with the ureful excavated sofls and balance sofls of approved
quality from tf : borrow area Including the cost of soil, :.. oy,
_sampling, testig and j&:m of J_H_.m at source Nﬂ nww\._..___”_ﬂ._ﬂ:
. % i il and extra solls . i}
I st i ot o o ot el il cads. e, adife g
dr Ehnnm o By o e reading, brenking clods, sectioning, extra watering and consoll
v e i nglncer-in-charge shall Mw: includ benching of Old embankment Slopes, |oining
iy o aiiabl i E_ﬁunmun new ._.m__uﬂuwu..ﬁa formation, trimming of side slopes.
b) When rock or othier hard strata is encountered, it shall be free | formation and removal of ramps, formation of Dowel banics <l
from all soft and loose material, cleaned and eut to a firm | constitute this item.
surface either level, stepped or serrated as o o

Hu%ngﬂ._ﬂégﬁm. All seams shall be cleaned out and filled SR [V T
with cement mortaror grout to the satisfaction of the Engineer- 4l Embankment shall be built to the height, top

e and all the es of the embankment shall be neatly
ﬂﬁﬂ_uan. M”__%Mnmummwn_ﬂnﬁﬂm_nﬁmc the central lne. They shall be abuo-
) VATION _ lutely straight in all reaches except at bends. Al bends they

h el
a) Ifatany point in common excavation, the foundation material shall be smoothly curv |
is excavated beyond the lines required to receive Eunu:ﬁn_.Eﬁ b) The top of each embankment shall be levelled E_ﬁ_“ _ﬂ.inm _“m” ] :_h
or the natural foundation material is disturbed or loosened | 88 to be suitable for road way and given a nmnmw M_ wﬂ. i
during the excavation process, it shall be done as follows : | away rain waters. The bank carrying road s g

I} Inexcavation of soil S
1 0l solls, over excavation shall be filled back with | TERIAL
sultable selected bedding material and compacted. B

loose i ndation of placing embankment marcerials
ey g el b cempacted by litng | Y Mu#nmﬂﬂuﬂﬁaﬂw_ﬂ:nﬁﬂnﬂﬂ_m .uﬁﬁﬂﬁﬂn for use In construction of

extra selected bedding material #f found necessary and . . wd well i advance o the basts
pacted i embankment shall be determined we
i ; - nmﬁhﬂo_dﬁwa Test results. Chemical and Physical :.m."“ cr_ _,.,.
f embankment shall by
1} In respect of rock all excess excavalion or over excavation for material proposced for construction o

: £asg carrie nsure that the soll does nat contain seluble o
may be preseeibed ket o et gl eRoavilig: as pﬁﬂﬁhﬂnquﬁ__mn_n limesalt content or cohesfonless foes o
may be prescribed the excess or over excavation shall be filled :E.__ﬁj it 1o Abis Gibanionente

I by C.C. of grade directly coming over it or M. 15 quantities
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COHESIVE MATERIALS
a) When each layer of material hi:s been prepared soas to have thep

i I8 ]

sulted to the site conditions s 1d the programme of construcd ), Separate
tion. The methods of compact on shall conform to clause 7.2, I

7.2.2 and 7.2.3 of .S, 4701 - 1882,

proper moisture content unifsrmly distributed throughout
material, it shall be compactzd by passing the roller. The laye
shall be compacted in strips over lapping not less than 0.3

Meter. Rolling shall commence at edges and progress towards| |

centre longitudinally. The rollers shall travel in a directi
parallel to the axis of the bank. Turmns shall be made
to ensure uniform compaction. Denslty tests shall be
alter rolling and dry density attained shall be not less than 989
af the maximun dry density (standard proctor) as obtained in
the laboratory for the type of material used. The density
achieved shall not normially be less than the designed density.

- tors likevibratory rollers, vibrating plates, programmers,

a7

tests shall be conducted for each zone of the
embankment for every 1500 cuble metres of compacted
earthwork, atleast one field density test shall be taken ineach
jayer. Minimum two density tests shall be taken in each layer
per day irrespective of the quantity of earthwork specified
above. In case the test shows that the specified densities arc
not attained, suitable measure shall be taken cither by
moisture correction or by entire removal and relaying of fayer
or by additional rolling so as to obtain the specified density
which shall be checked again by taking fresh tests al the

same locations.

il Compaction shall be achieved by the use of smopth rollers.

pneumatic type rollers, sheep foot rollers. mechanical compac-
powes
rammers, slope compacting equipment, pneumatic EEﬂ:.__.“.
equipment and such other equipment as shall be specified 1y
the Engineer based on type of material and-actual Held tests

The dry density of soil in fleld shall be determined in accor €} The dimensions and weight of the rollers should be such as

dancewith LS. 2720 (Part-J00VIT) - 1974 or LS. 2720 (Part. XXDX|
- 1975.

b) Standard proctor desnity lest shall be carried out at regular;

¢l

intervals to account for variations in the borrow area ma
as well as that in site excavated material. Not less than tk

exert a ground pressure of not less than 12 kg/cm® of tamplng
when Hm_”..ﬂ.nud. and 25kg/em? when ballasted. The number
of passes required for each layer to obtain the specified density
shall be determined by actual field tests.

COHESIONLESS MATERIALS

tests shall be carried out to indicate variations in the Standard! 4) Where compaction of cohestonless free-draining material such

Proctor Density attained in laboratory.

In case embankment covers the barrels of cross drainage orany . .

other structures, first 45 cm. of the embankment shall not be!
compacted with roller but it shall be compacted with pneu-
matic/hand tampers in thin layer. The compaction above EEM
layer of total 45 cm shiall be done by using suitable slight rollers;
to avold damage to the structure, by adjusting the ﬂEnE._nhm“aJ

layers until sufficient height |s achieved to permit compaction

by heavy rollers. Density test shall be conducted [rom time _”a.__ b)

time on site to as certadn, whether Lhe compaction is attained
as specifled,

Separate tests shall be conducted lor each zone of the embank-
ment for every 1500 cubie metres of compacted earthwork.
atleast one field density test shall be taken in each layer.|
Minimum two density tests shall be tuken in each layer perday
irrespective of the quantity of earthwork specified.

uﬂmﬁnuﬂhﬂﬂﬁfﬁgﬁﬁg.ﬁnﬂﬁ% mum__vﬂ._niﬁ:z._
in horizontal layers and compacted to the relative density
specified. The excavating and placing operations shall be such
\hat the material, when compacted, shall be blended sufl

ciently to ensure the highest practicable degree of compaction
and stability, Water shall be added to the materials if required
io obtaln the specified density depending on the method of
compaction being used.

As per Clause 6.6.2.] of 1.8, 4701 - 1982, the thickness ol
embankment layer shall not exceed 25 cms. (Loose] before
compaction and it should be spread over the full width of
embankment and compaction shall be done by rollers of
tampers to obtain specified density, The thickness of the
horizontal layers after compaction shall not be more than 10

em. If compaction is performed by tampers. not mare than
| 5erns. If by 8 to 10 tonnes rollers and not more than 30t

If compaction is perfarmed by vibratory or preamatic milers o1
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il) Homogeneous Section.

The homogeneous section or canal embankments shall b
provided as specified on th  drawings. The available coarser
and more pervious materfals shall be placed nearby outer

slopes in order to have inereasing permeability from inner to &
outer side. The compaction shall be carried out as per Clause. §

6.6.2 of LS. 4701-1982
i) Zonal Embankments
In zonal sections the selected and approved soils shall be

spread to the required widths of respective zones. All the B siitiire content:

level between zone to shall not be than 150 mm. 3} Ro the
Zone s n more I 3 be taken close to the sides of the trench.

) In cases where the compaction by rollers is not possibi

zones shall be tackled simultaneously and the difference in

MOISTURE CONTENT

a) The Initial moisture content of the material shall be determined
al the source of supply (all excavations tneluding from the

compaction operations, the embankment shall have optimum
molsture content required for the purpese of compaction and
this molsture content shall be fairly uniform throughout the
layer as per clause 6.6 of 1.5 4701 - 1982,

in so far as practicable the molstening of the material shall he
performed at the site of excavation but such motstening shall
be supplemented as required by sprinkling water at the site of
compaction, I necessary, Flooding shall not be permitted
under any clreumstances, Sprinkling of water shall be done
either through a proper sprinkler tanker or using proper spray
nozzles, Sprinkling stralght from the water hose shall not be
allowed.

b Il the earth delivered to the embankement (s too wet, it shall be
dried by aeration, exposure to the sun, ploughing, disc
handrowing or other methods (il the molsture content is
accepiable optimum for compaction I due Lo wet weather, the
moisture content cannolt be reduced (o the required optimum
by the above procedure, work on compaction shall be sus-
pended until such time the eartl has dried to the optimum __
moisture content

¢} If the molsture content is not uniformly distributed theughout w
the layer o less than the optimurme rolling shall be stopped and
shall be started again only when ‘he above conditions are
satished,

Fufter ad

. ﬁ_ﬁnﬁ specifications and in the same manner, as for the

mpervious hearting zone of the embankment of the canal. The
;Eﬂﬂiwmw soils shall be placed in continuous and approx

.. at that point has reached a height o

il

the reqguired amount of water, if found necessary
soil shall be Mﬂnﬁmﬁa by means of harrows, rofary mixers

”_ or as otherwise approved until the layer is unlformly wet =i
Soptimum moisture content.

NG OF KEY TRENCH AND CONSOLIDATION
trench shall be back filled with impervious matesial of the

me ntal layers not more than 25 Cm. (loosel and
0 mn._w.n_._»__nﬂnﬂw 8 to 10 Tonne Power roller under optimum

ng shall be done along the key trench and the roller shall

compaction to the required density shall be achfeved by such

other means as specified by the Superintending Engines
borrow areas) in field laboratory test, Prior to and duringl’ Executive Engineer.

mﬁ&_fnsuﬂmnﬁnﬁw&nﬁEn_.i_::.nﬁ_%_._
_.m,_.mwtlmw_,wwﬂ..ua less than 98% of the maximum dry density

" fProctor’s density) for the type of material at optimum maolstire
| gnﬁg.—.

During placing and compaction of impervious solls In the ke
trench ..wzn_.n mnsﬁ_n:=n is involved, the sub sofl waler Jevel ol

* every point in the key trench shall be maintained below (1

cted fill in the key trene!
3 m after which water level

shall be maintained at least 1.5 m below the top of compaeied

bottom of the eartl All until the com

fill.

EEQEEEEHE EQUIFMEN]

. Il eonform to that of embankments compacicd Ly
.ﬂ!ﬁmﬁﬂnﬁE:EHE_HHEE..Eﬁﬁﬂﬂnnquﬁ“ﬂm%ﬁﬁ,h t
rollers ordinary rollers driven by tillers shall be adoptec for
compaction i the work Is at small magnitude. No manunl
compaction shall be allowed except through the use of ﬁ.”.__,._._,__
matic tampers laid only verv occasionally hand tampers shi

be used.

E Thickness of layer shall not exceed 150 mm belore cormpielio

flonse)., __

2 : GO dry densily

ach layer shall be compacted to not less than ydensit

“W_.,EJEW densiby] 2t optimum mesture unless otherwise spec)
{iedd.
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1 = 5
Note :- ; #. .ﬂa. .-hr | .ﬂ .ﬂ\
_a) For the above cases, the fheight of each compacted 1ift, is ta W - Tr. _ _ -
as 15 cm, when the roller of 8 to 10T capacity is used, log® 4 | )
layer shall be 20 cm thick. e |
b c.m_._ns sheep foot rollers are used the loose layer depth shall | H | m
I3 times the length. ‘ “ ..._:.m_.. | e s " m
i bot : | ¢ g A = 5
¢) Test pits shali be staggered, bo h horizantally, and vertically r.n..m._Tu 40 | 5 . Tl H. ¥ 2
cach layer e | 3
2. Shrinkage Allowance _ w.“ _ n €| u
] x L T
a} In firm compacted earth - i Inches per foot of length of ng _ .W _ w T
embankrent. _ - u,_ 8 |
(1750 em per meter height) _v. ] ] = 4
otsgy’ | ! \_n-\a FES
b) In ordinary loose earth - 2 fnches per foot of height of ne 1 ¥ e .

embanlkement

(16.67 cm per meter height) TOP PLAN

; .HW. ermmedl G_w.l T
y

c) In black cottons soils - 4 inches per foot of helght of ni - 4'-10Y : -ﬁﬂ#ﬁﬂﬁo.i
embankment F“.. —2" 1y —————— b .
T 8
(25 cm per meter hefght) \

2 - i ArYER RETERION BF o
WATER o LEJEL - W\_ oW TITHE 3D
|- -Vll.lli..ll L~ = = )

(As per para 4 of section 3 (earth work ete] of MDSS)

; \ b o EATEHSION Ehda-..n._
d) An allowance of about 10% for settlement is recommended f : -9 L I*& By {.
1
embankment in which controlied tompaction has not bed ﬂp.} 4
carriedout. (Para 6.2.2.1 of 1L.S 4701 - 1982) mned § H BT, | PO
ny Ld ) e

&) _ua_._r compacted banks with 2 cm per meter height 8 to 10 SECTION ONAS

roller. -

—p—

NQTE:-

W
Sitk SLOPLY &F THE THENCH DEPLM] Dw —f nn.._.uﬂ*!q
AU ARE TEMFATIVELY PEAY B AY g “TEEIMM
LAEAVATED WITHVIATICAL ¥ Cdx o © B 1l FESMITE,

EeaZ2IN SITUPERMEABIL.T- ~= 37 TREMEH METHOD! =
(TAPANESEVE™=2D) SALE-L:fC

3.2.0 PROCEDURE FOR THE DETERMINATION OF PERMEABIL
ITY (INSITU) (JAPANESE METHOD)
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1.
1.1

1.1.1

2.

b

wlons

Fig, | Cone-Oreph AsrinsTur-toe.Sot:, Dmesioy

3 = Those daai,

SCOPE

Thia standard (Part X20X) covers the method for
determination of the In-place density of fine-

natural or compacted solls [ree from aggregates u
core-cutter,

For the ﬂEﬁwﬂ of the tests described in this star
a soil shall be termed as fine- ed sofl ifnot less
90 percent of it passes a 4.75 mm g sieve.

APPARATUS

_JMu

IS : 2720 (Part XXIX) - 1
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o8 provided That ke ewential s s Vulried:

— Emaviths] olimensions are underitsed. [ Tolumsss oo all esseniial
be 4020 uam .

All dimeasione fa miTlimetraa,

48

Cylindrical Core-Cutter - of seamless steel tube, 130 min
long {see Note 1) and 10 em Internal diameter, with a wall
thickness of 3 mm, bevelled at one end, of the type
fllustrated (n Fig.1. The cutter shall be kepl properiy
greased or oiled,

- 1. Length of cutter - If the average density over a smaller

depth is required than the appropriate length of cutter
should be used.

2, Where situations permit, for guality control purposes
smaller size cutters have also been used.

Steel Dolley - 2.5 em high and 10 em internal diametor
with a wall thickness of 7.5 mm with a lip to enable L 1o
be fitted on top of the core-cutter [See Fig. 1}

I8 : 2720 (Part XXIX) - 1976

Steel Rammer - with solid mild steel foot 140 mm
diameter and 75 mm height with a concentrically sorewed
25 mm diameter solid mild steel stafl. The overall length
of the rammer including the foot as well as the stali
should be approximately 9 Kg (See Fig-1).

Balance - Accurate to 1 g.

Palette Knife - A convenient size is one having a blade
approximately 20 cm long and 3 em wide.

Steel Rule.
Grafting Tool or Spade or Pick Axe.

Straight Edge - A steel strip aboul 30 em long, 2.5 cm
wide and 3 to 5 mm thick, with one bevelled edge will be
suitable,

Apparatus of extracting samples from the Cutter -Op
tional.

Apparatus for determination of Water content - In neeor
dance with IS : 2720 (Part-11} - 1973
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IS : 2720 {Part XXIX3 - 1975
APPENDIX A
(Caluse 5.1)
DETERMINATION OF DRY DENSITY OF SOIL
IN-PLACE (CORE-CUTTER METHOD)

53

4.0 Consolidation with 2 Tonne roller - eircular memos.
gpy of :- Office of the Superintending Engineer, CERP
QC Circle, Dowlaiswaram - 533 125,

dircular Memo, No. SE/CERP. QCC/OT-W/Gel-1/Vol-5/293
M. dt. 20-3-93,

olb ;- CERP WORKS - Conducting compaction tests for the
standard banks compacted by other than power driven
equipment - certain insructions issued.

A-]1 The test results shall be tabulated as follows :
m.ﬂ_n...ﬁnn. : Tested by :
Loecation : Date :
I. Determination No. ] 2 3

2. Weight of core-cutter
+wet soil (W), in g

3. Welght of core-cutter
(W), ing

4,  Weight of wet soil
(W, -W), ing
5. Volume of core-cutter
V), in ery?
. Bulk density
w -W.

Y= 8 "C
V. man

7. Water content container No

&, Weight of container with
lid (W) in g

<. Weight of container with
lid and wet sofl (W,), in g

10, Weight of container with
lid and dry soll W)ing

11, Water contentdW), In perceni

- Arising,
LRCR

. Aninstance has come to notice that some of the field staff are
sthe opinion that compaction tests need not be conducted 1o
iow the proctor's density achieved inrespect of the standard
anks formed by consolidating the banks with 2 Ton Rollers.
attle treading or by other means i.e., other than power driven
ers. The assumption of Executive Engineers Is not correct.

In this connection, the attention of the Executive Engineers
jdrawn to the relevant specifications laid down under specifica-

on No.302 of APSS which are reproduced hereuncer.

Specification No. 302

Embankments compacted by other than power driven equip-

gent. 302-4 - Forming embankments :- This shall conform to
ause 303.6 except that instead of using power driven rollers,
dinary rollers drawn either by bullocks or by manual labour and
r including tamping with wooden or tron rammers, shall be

Hopted for compaction. Thickness of layers shall not exceed 150
fim before compaction. Layer shall be compacted to atleast 90%,
toctor's density unless otherwise specified. Any loose soil shall
e removed by ramming and bringing the embankment to the
equired section.

02.5:- Tests :- This shall conform to clause 303.8 The relevant
clause 303.8 is also reproduced hereunder

{03.8Tests :- Quality control tests shall be regularly carried out

Lo determine the suitability of the sotls used for the embank-
ment and to control the moisture content and to ensure that
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shall be placed as compacted embankment. Th * embankine@l
aver the natural ground upto pipe bottom ani! over the pl :
shall be lald In accordance with clauses 9.2.4 ¢ 1.2.5 and 9,2}
ol 1.S. 783, Indian code of practice for laying ol ‘onerete pipe$
Clauses 9.2.4.; 9.2.5 and 9.2.6, incorporated specify that th
compacted backfill shall be placed 1n horizorital layers nf
exceeding 15 centimetres after compaction, Heavy stones sh
necither be dropped on top of the pipe nor shall be allowed to rd
_L___u.....ﬁ. the side of the embankment ngainst the pipe.

Compacting Back Fill About Structures
General :

Unless otherwige shown on the drawings backflll about st
tures shall be compacted as preseribed in 3.1.2. The Compac
ing equipment shall be so selected as to give maximum safl
to the structure. The compaction of backfill under or over tH
pipes shall be In accordance with clauses 9,.2.4.; 9.2.5, a
8.2.6. of 1.S. 783. In the case of very hilgh embankments, th
embankments shall be bullt to an elevalion abiove the top of
pipe equal to (he external diameter of the pipe after which}
trench shall be excavated and the pipe laid, When the backi
is placed above the pipe, the vertical surfaces of the trend
above the top of the pipe shall not be more than 20 centimetrs
beyond the outside diameter of the pipe. After the pipe has bed
lald, sultable backiill material shall be placed around the pip
..:.:.. carcfully compacted In lyaers, not more than 1 Scentimety
alter compaction upto the top of the pipe. Thereafter, a loose (il
of a depth equal to external diametre of Lthe pipe shall be pla
before further layers are added and compacted,

Compacted backfill shall be placed in horizontal layers ng
exceeding 15 centimetres after compaction, .

Material And Compaction :

The material used for backiill to be compacted shall be selects
material containing no stones larger than 80 millimetres or i
approved by the Englneer-in-Charpe and obtained from rd
fuired excavation or approved Barrew pit. To prevent e
loading and displacement of 4 pipe. the backfill shall be place
and compacted In lavers having essentially the same te

clevation on each side of the barrel :

1.

Gl

EMBANEMENT

Dowel banks of stze 500 mm x 500 mm with side slopes 1 © |/
2 11 upto-and bevond 5 m width of banks and of stze 250 mm
x 250 mm with side Slopes 1 1/2 :1 below Sm width of banks

shall be provided.
8.7.0 EARTH WORK BY MACHINERY
RODUCTION

Heavy earth moving machilaery is an automobile with speclal

arrangeiments for self loading and unleading the earth. Moveineni
of carth for short distances, Is generally economically done by
hese speclally designed machinery, The general heavy earth
moving machines are (1) Dozers  (2) Serapers (3) Excavators and
Cranes. (4) Dumpers (5] Loaders ete.,

The Heavy earth moving machine basically consists of:
Engine (Genurally diesal)

Cluteh (Mechanical or fluld type)

Transmission (Direet drive or power shift)

Final drive (Tyre ar track])

Steering unit (Mechanical or power)

Special attachment (Mechanism) for doing the work intencled
by the machinge,

CTORS
Tractors have many uses in earth work construction. T

tors can be either (1) Wheel type or (2) Crawler type. The wheel type
i tractars are generally used as prime moves tor (1] Scrapers (2]
Dumpers (3] Trailors ete which will have very fast movemen!

‘comipared to crawler type.

The ¢rawler type tractors are generally used as dosers, with

special attachnmients, Crawler tractors which Have more tractive
force than the wheeled Lype tractor of the same H_P.

Selection of tractor is based an the lacts,

Size of job
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SHOVELS (EXCAVATORS)
The types ol excavators are:

I (1) Power shovels (2) Back hoes. (3] drag lines, (4) Clamp shells
§ cranes, [5) trenching machines, 6. Wheel mounted belt loaders
Shovels are used to excavate earth and load in wagons o
glumpers. They excavate all type of earth except solld rock.
Without prior loosening.
Size of shovel : is generally indicated by the size of the dipper
thucket expressed) In Cuyard. Life period of shovel generally
glepends upon the size of shovels. Bigger the size, greater the life
period. Life period varies from 8 years or 15000 hours for 1/2 cu
Ward bucket shovel lo 16 vears or 30,000 hours for 5 cu.yard
ibucket shovel.

Rasic parts of shovel : 1) Mounting {2) Cab. (3) Boom. {4] Dippes

The seraper after reaching to site the cutting edge is lowerg  slick, (5) dipper selection of shovel Is based.

Lo Lhe extent of thickness earth layer is required, apron raised a
earth Is forced out of howl by the cfector [Tail gate).

Types of scrapers :
L. Crawler tractor pulled
2. Wheel tractor pulled.

4, Single engine, b, Twin engine. c. Two -
scraper. gine. . Two bowl Tandem, d.Elevatif .

Hmrﬂn of scraper : Size of scraper [s expressed as struck
eaped capacity of bowl expressed in culsie yards.

Operating scraper : Scraper bowl i lowered Gntil the oy
edge enters into ground and the apron (s opened to allow th
soilcul is entered Into bowl. While pushing the scraper forwa
by scraper or even self operation continued till bowl is filled
with soll and apron Is closed and bowl is raised above groun

1. lob quanium

2. Lifts

3. Matertal to be handled
4, Toughness ol material

Cycle time : It is the time required for 2 scraper to load, ha
dump. and return to ariginal position . ,

Cyele tmein 1. Fixed time . londing
5, Time of completion

6. Size of hauling units
7. Limitations in trasportation
The ideal ratio of dumper capacity to shovel dipper capacity is
G:1.
Optimuin depth of cut : is the depth ol digging by dipper
which produces maximum out turn, In this depth of eut the dippe:

minutes, +
2. Variable time b, duniping
Turning
e Accelerating
a. Haul time

Distance
Speed/min comes with full load without undue crowing in spilling. The
optimum depth of cut varies with (1) elass ol soil, (2] size of dipper
. Retum time
g i o Optimum  ldeal
- €10 . P | 1 t
Class of s : ! depth ot
pos shovel it Cu. yards
CGiood commuon earth 1/2 cu. yvards 5.7 a5
3/4 6.8 135
-~ Operating efficiency : Is the ratio of netual metres worked by __ 1 /2 _,1_.m _u.ﬂ:
seraper in an hour to the 60 mts, available. This will range frod 2 102 300
55 Mts lor best operation to 40 Mtrs lor poor operation. 21/2 1'1.2 350
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COMPRESSED AIR (Uses in construction)

Compressor's alr | used very extensively on constru g I
projects for 1. drilling rock or, 2. other hard formations, 3.looses
Ing earth, 4.operating air motors, hand tools, pile drivers, pumg
and mucking equipment, 5, cleaning.

Compressors are used to compress the air to the requirg
degree of pressures, low, medium and high range pressures (e
Kgs, 10 Kgs, 15 Kgs).

Compressors types
I. Reeciprocating (2) rotary, (3) Screw, (4) centrifugal compresso
Basically the compressor consists of .

4] Doxer

L. Engine to drive compressor

1] Tippers/ Lorries
Water tanker
3) Road Rollers

10 Tonne capacity

69

5 observed that the olowing machinery is essential (o
D3 ent for one poclein with borrow area situated 1/2 o |

5 Nos.

1 No.

! No.
1 ‘N,

EXTRACT OF HIRE CHARGES OF MACHINERY
PPROVED BY CHIEF ENGINEER, MACHANICAL FOR
THE YEAR 1996-97

2. Cluteh unit (eoupling)

Name of the Life Totnl Totnl Hir
. Ly ; Diepre-
3. Compressor Unit. Machine and its ﬂw“_,& Hours/ o vsn costol  arew charges
: capacity i Years POls dumzEs with
a. L.P.Cylinde interes
b, Inter cooler 2 = ] 5 8 7 N
¢. HF Cylinder . Pump set 5.1 to 25520 BOOOH 1.80 1470 2000 4500
d. After cooler 5 i ]
Pump set 5.1 o 23,685 -do- 145 23-300 22.25 5600
. Recetver of storage tank B.0'HP Diesiel
DRILLING ROCK AND EARTH Alr Compressor 196,636  10000H B-B0 15540 #H0.00 27500
: upto 175 CFM Ay
Types of drilling BSHP
I, Rotary dril i ¢ 4. Atr Compressaor 589,000  30000H 640 332.15 149-10 58300
ry drilling or abrasion drilliryg 40% 1% SE0 S5V
<. Percussion drilling 5. Tipper/lorry 510 403,273 200000 085  4.70 480 1500
J.  Rotary-cum-percusaion 7.5 Tonnes B0 HP 0¥ .
- k6. Tipper/Lorey 10 42T, 013 do - =10 630 00 21460
e basic components of any drilliug machines are Tonne 120 HP
. Diesel
I, Frame orstand
.« Water Tanker Tallor
2. Rortation head with up & down sliding arrangement upto 10 Tonne 117,638  -do- 0-25 400 A0
. without PRIMEN,
3. driver shafl ,
B, Waler Tomker Larry
4.  hammer mounted with 431,618 o Lty .00 5100
5 i Engine upta 80 HP.
L7 il
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The size of stone shall be as large as possible. In no case anff
fragment shall weigh less than 40 kg. The speciile gravity of stone
shall be as high as possible and It shall not be less than 2.50
Unless otherwise specified, lor revetments upto 450 mm thic
ness, the length of the stones shall be equal to the revetm i
thickness. For revetment over 450 mm thick atleast 50% of the
stones shall be 450 mm long, No stone shall have any dimensiof
less than 150 mm or less than 50% of the maximum dimension dif§
Lt §Apron shall be provided to the dimensions and levels shows on

The minimum volume of the individual stones used foll! drawings.
various thickness of revetments shall be as follows : i
o} To ensure regular and orderly disposition of the full intended

Side slopes :

The sides of banks to receive rough stone revetment shall be
trimmed to the required slope and profiles put up by means of
line and pegs at Intervals of 3 meters to ensure, reguli,
straight and an uniform slope throughout. Depressions sl
be filled and thoroughly compacted.

iying apron (Bed Pitching) and revetment (Pitching to sides) -

Theikness of revetment Volume of stones ‘quantity of stone in the apron, template or cross walls in dry
P 0.015 cum - masonry shall be built about a meter thick and to the full height
g e ~of the specified thickness of apron at intervals of 10 metres o
300 mm 0.015 cum  tloser as directed by the Engineer, all along the length and
450 mm 0.030 cum - width of the apron. In between the cross walls the stone sl
600 mm 0.045 cum be handpacked.
STACKING fl The thick-ness of the apron shall be made with one stone on Iy

- Total thickness shall not be made up in two or more layers

) The stones shall be lald closely in position of the prepared bed
=% and firmly set with their broadest ends downwards so that thev
\ may meet all round their bases and with the top of the stone
I\ Jevel with the finished surface of packing. The stones shall e
' lald breaking joint as far as possible fn the direction of the flow

ofwater. The stones shall be placed normal to the surface (o be
| protected.

el The interstices between adjacent stones shall be filled in with
stones of the proper size, well driven In, with crow bars (o
ensure tght packing and complete filling of all interstices
‘Such filling shall be carried on simultaneously with the placing
In position of the large stones and shall in no case be permitied
to lag behind. The final wedging shall be done only afie:
obtaining the orders of the Engineer, The final wedging shall br
. . done with the largest size chips or spalls practicable, each chip
‘The surface on which the rough sione s to be laid shall b spall being well driven home with a hammer so that no chip
excavated to the required level and levelled and prepared for th@ o, spall is possible of being picked up or removed by hand (o
length and width as shown on the drawings. The base shall b8 ensure tight packing, The sizes of spalls shall be minimum 25
compacted suitably with hand rammiers or othermeans tohaW® mm and shall be suitable o fll the voids in the pitehing

an even bedding.

No packing shall be done on un-compacted made up sofl.

Stacking shall be done as detalled below

) Stacks shall be formed to regular shape and uniform
sectlons,

bj Materials shall be stacked on even ground. Stacking shall nd
be done In flood zones or in water logged areas.

¢l Rough stone shall be stacked so closely as to give minimun
quantity of voids possible without actual dressing of stone to i
‘Interstices.

i) Templates shall be provided to the sizes and dimension of th
stack.

PREPARATION OTF BED AND SLOPES
nl Bed :

I On completion, the surface presented by the apron revetment
shall be even throughout, free from irregularities and (he
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3.9.0 ROCKFILL IN TOE OF EMBANKMENTS AND FILTERSEW] Coeficient of Uniformity :
Scope :This specification covers [liters to be laid for intern Dy
drains, sandy filter blankets, horizontal and inclined flf r:uwﬂu >Bior SW

drains, longitudinal and transverse filters around rocktoe ef

FILTERS
I} Sand as filter materials

Do
and ﬁu-._ U-. =>4 o GW
1¥]

SW: Sand Well Graded and

GW : Aggregate well gradec.

) The base filter materials should be well graded so as to satisly

' the above mentioned cfiteria. The grain size Curve should be

. approximately parallel to that of base materials, especially 1o

the fine range. Filter materials should not contain more than5™
of fines l.e., materials finer than 0.075 mm passing through
sieve No.200 1.8, sieve 75 mircron and fines should be cohesion
less to ensure that filter does not sustain a crack. The it
should not have particles larger than 75 mn. so as to minimis
the segregation.

s | dow D.15 is the size at which 15% of the total soil particles w

stream portion of the canal embankment. The number of laye smaller, the percentage being by weight, Is being propped (o be
in the fllter blankets and the thickness of each layer shall U  getermined by mechanical analysis. D.85 size is that at which
as specified In the drawings. Sand shall be placed and co 85% of the total soil particles are smaller. As more than o
i fllter layer Is required, similar eriteria is followed in each cisce
viz., the finer filter is considered as base materinls [or Uy
selection of the gradation at the coarser flter.

d) The requirement for grading of the filter shall be established iy
the tests conducted in the feld laboratory on the basis of
mechantcal analysis of adjacent material; Mechanical analysis
shall be performed of all samples, which have been compacied
by the methods equivalent to compaction by raller, so that th
individual particles are braken to their field condition in I e
embankment.

The fllter materials shall be compacted to an aversge refativ

density of 85% with minimum relative density of 700 as
determined by the stzndard U.S.Bureau of Reclamation (rela

tive density test for cohesionless free draining soils]

il Scope :

Formation of sand filters of specified thickness using the sag
of approved quality including cost and conveyance of saf
sampling, testing and laying with all leads, lifts, delifts at
compaction to 70% relative density including hire and opef
tional charges of power roller seigniorage charges and all otli
incidental and operational charges necessary to complete t
finished ILem of work for fllter blanket, horizontal and incling
filter drains, langitudinal and transverse filters around rock U

ete., as directed,
BASE FILTER BLANEKETS

into place in such a manner that mixing of sand with found:
tion or backfill materials will not oceur, The filter materiz
should satisfy the following crileria.

D, of Filtér material >4.<20
0,, base material
i} D, of Filter material <5
0, Base Material
tif) D, of Filter material < 25
D,, Base material
iv] Co-efficient of Curvature
oo [Psl
Do X Dy

liee between land3
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vl In case of Inclined flters, the filter shall be raised along
adjoining embankment layers and shall be properly compac
by suitable means. In order to avoid contamination of fil#
with adjoining earth fiil material, embankment level and 4
contaminated portion shall be scraped and removed befilil
adding the new layer.

ROCK FILL IN, TOE OF EMBANKMENT (ROCE TOE)
A) BCOPE

Formation of Rock toe using approved quality of well grad

i) . Suitable outfall for draining out the seepage water __::A:”__.a__
m.. the rock toe shall be provided depending upon the sit

LA

31 D Cement - Tests - Requirements

Reduction in strength of concrete due to storage of
cement :

of Minimum expected
No. | mﬂwﬂmﬂﬁaum reduction in Remarks

metal and stone of size 75mm to 450mm including cost 4 cement  strength at 28 days —
conveyance of metal, sampling, testing laving with all leads, 1f Fresh 0%  Thesevaluesareapproximat
delifts and at least 225mm thick raugh stone dry packing to f) o 20%  As cement is likely to loose
aﬁ”“ﬁ”& ”E_ g | 6 months 0% its strength during storage,
8 consist of sound, durable and well grade brok ;
rock abtained from approved excavation of work and/or fra | year 47 It sould be sent toa laborator
quarries and shall be approved prior to being transported tof] 2 years 5006 fot test.

areas of deposition. The materials shall range in size from
mm to 450 mm. However, no load shall contain more than,
percent by volume of rock fragments smaller than 75 mm
size. All brushroots, or other perishable material shall §
reoved from rockfill during the spreading,

B) PLACING

I} The rockfill shall be constructed. true to the lines and gradh
as shown In the drawings,

i} The rockfill shall be placed and packed to obtain a sultable wé
graded and free draining fill.

Ui} The smaller rock fragments shall be piiced adfacent to the filt
of embankment and large rock fragments near the outer ed|
of the fill.

v} The rockfill shall be placed and roughly levelled In layers nf
greater than one meter In thickrieas,

Field test for quality of cement :

i : Inutes on o
) When a sample of cement is burnt for about 20 m e
steel plate, an adulterated sample will change in colour. Whil
» the colour of an un-adulterated sample remains unchanged.

i) When hand is pushied into the Cement bag there should b
" lesst resistence and the cement dost (powder] should be
- sticked to the hand. Also a leeling of cold touch should be here

to the hand for pure cement. This is only a tip to assess th

purity/quallty of cement.
+2.0FINE AGGREGATE

Granular material (passing 10 mm sieve and almost eritirely
pass ing 4.75 mm sieve and predominantly retained on 75 micron
Eleve), resulting from material disintegration and abrasion o

.....ﬂ—s.

vl The stones shall be properly hand pached and the interstice
shall be well filled with spalis and ch Ip and tghtly wedged |
ensure firm packing so as to have dense well graded il with o
larder voids and cavitles,

4.75 mm _ 2 mm _G.hum_ 0.073 mn

Coarse _ Mecunn)| Fine St

Vi) Contamination of rock toe with finer material from any otha Sanel Sand Sand

zones shall be avalded,
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WOte - 1. For crushed stone sands, the permissible limit on 150-
; . cron |S sieve is increased to 20 percent. This does not affent
| he 5 percent allowance permitted in 4.3 applying to other sieve
I3

2, ggregate com with the requirements of any
Bt 3:4 Nﬂ.nn in En””m EEM W;M.m.ﬂdmn for concrete but the quality
lof concrete produced will depend upon a number of factors
including proportions.

3. Where concrete of high strength and good ....__._m.ﬁmr.,.__:_u_.. _.n..
‘required, fine aggregate conforming to any one of the four
grading zones may be used, but the concrete mix should be
properly designed. As the fine aggregate grading becomes
progressively finer, that Is, from Grading Zones | to IV, the ratio
of fine aggregate to coarse aggregate should be progressively
reduced. The most suitable fine to coarse ratio to be used for
Ed_. particular mix will, however, depend upon the actual
.nnmn_Hm particle shape and surface texture of both fine and
Icoarsce aggregates.

ding
4. Itis recommended that fine aggregate conforming to Gra
Zone-IV should not be used in reinforeed conerete unless tests
have been made to ascertain the suitability of proposed mix

proportions.
ding of fine aggregate suitable for masonry :-

The sand to be used in mortars shall be as per the following
fble. (Reference - 1.5. 2118 - 1980).

NOTE :1. The presence of mica in the fine aggregate has b
lound to reduce considerably the durability and COmp
strength of conerete and ﬁE.EnE:cﬁ_m:mu:a:umE underway
detérmine the extent of the deleterious effect of mica, [t
advisable, therefore, to investigate the mica content of fif
agpregate and make suitableallowances for the possible red
ton in the strength of concrete or moriar

<. The aggregate shall not contain harmful organic Impuritié
\tested in accordance with 1S:2386 (Part-11)- 1963) in suffic
quantities to affect adversely the strength or durability |
concrete, A fine aggregate which fatls in the test for o
Impurities may be used, provided that, when tested for i
effect of organic impurities on the strength of mortar, th
refative strength at 7 and 28 days, reported In accordance f
7 of IS : 2386 (Part-V]) - 1963 is not less than 95 percent.

Size and grading of aggregate :- The grading of fine aggregafl
when determined as deseribed in 1.5.2386- Part-I - 1963, shallt
within the limits given in the lollowing table and shall he describet
as fine agaregate, grading Zone-1, ILII1 & v

Where the grading falls outside the Hindis of any particuld
grading zone of steves other than 800 micron LS. sleve, by a totd
amount not exceeding 5% It shall be regarded as falling with i
that grading zone. This tolerance shall not be applied to pereenige
48€ passing the 600 micron 1.S.steve or (o percentage passing angii
other sieve size on the coarse Umit of grading zone-1 or the fine
Hmit of grading Zone-1v.

Grading of fine aggregates suitable for concrete -

(4] Cl

1S, sleve Percentage by weit
Table 4 Fine Aggregates (Clause 4.3) designation passing LS, sieve
= 2 L0
[.5.8leve Percentage passing for 4.75 mm
designation Grading  Grading Grading  Grading 246 mm 80 - 100
Zone-| Zone-11 Lone-I1 Zone-[V 30
— o 70 -
I mm 100 10O 100 100 .18 mm
4.75 mm 90-100 90-100 90100 895-100 . 40 - 100
236 mm  60-95 75100 85100 96100 -
118 mm 30-70 55-90 75100  90-100 300 Micron 5 - 70
600 micron |5-34 35-54 60-70 80-100
300 - 5-20 8-30 2-40 15-50 150  Microm 0- I8

150 ’ 010 0:10 =16 0-15
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(b) Machine Operation : The set of sieves along with the cd
starting from the 10 mm sleve on lop one below the other, 4
the container in the order shown above is fixed on the eleg
cally operated sieve shaker. Place (he sample in the topr
steve Le., of 10 mm size, and do the sieving for about 5m

4.3

5. RESULTS : Calculate the results and report them as follog

#. The cumulative percentage retnined on each individ
sieve, expressed as a percentage of the total sample.

- b, The percentage of material passing each sieve, expresse
a percentage of the total sample

89

i2.2 Bulkage allowance :- While measuring sand. due allowance
shall be made for bulkage from moisture.

suselit, when loosely filled into a container to occupy a larger
e than it would occupy when dry, If sand is measured loose
|It is necessary to add, more volume of sand (based on
dtlliage) in order that the, quantity of sand pul may be exactly
.._....EH'&..

T sedure :- Take a 250ml. measuring jar, pour the damp sand
tonsolidated by shaking) until It reaches the 200 ml mark

Then Al the jar, with water and stir well (The water shall be
sufficient to submerge the saned completely].

Itwill be seen that the sand surface is below its original level.
Suppose the surface is at the mark Y™ ml.

The percentage of bulking of the sand due to moisture shzll
20-Y
Y

lote : 1) The percentage of bulkage of sand shall be rounded off to
the nearest whole number.

H) Allowance for bulkage of sand s applicable anly when the
mixing is done by volume,

fif] In case of mix design the guestion of allowance for
bulkage does not arise,

Light brushing with a hair brush may be used on thed
micron LS : sieve to prevent aggregation of powder;
blinding of apertures.

On completion of sieving, weigh the material retained
each sieve together with uny matertal cleaned from|
mesh.

x 100

TR P WATER
« @ e e = @ . ﬂ

L 0 @ L T TR B |

L l-_ Pooa feo . [ SAND
=" s o.m T T Y r -
"o » __ ., Py wT T 1— WATER
TS e omamd £ 8 e

s . » = P e . s o=




O 09'F < Ayraexd oS

oc S) siegdns winssuFew ya pasa) uaum 9681 |l
HO .

(fog®en) Meydins Wnpes s paisd) uags ﬁ..&_m___..

FULAMOI0] 1) PIIIND JOU [[BYS §3[0AD G 1a1E JFRM JO SS0] 288
a1 pueR £961-A-MBd - 98ET'S] W papgioads i) ss3

pajemapooe ‘aeydns wnsauFew 10 WNpos ssed eys 53

21RIDU0Y [T2 Joj Pasn 3q 03 NEFFIe 951800 AL -1 159 ssaupunis

'S27a10U0D IIL0 tf PAsN 3q 0] sajefaidie 10 - eE_m b

gaoRpNS SULEIM 10} 210D U] PISA 3q 0} SANEFERE 10,] - HOE 0

‘pasaxa 10U [[BYS ‘SUIIRW sapTuy 507 FUlSn Aq 8961 - Al-
9gez ‘ST Ul pagads POTIAN AU} YIIM 20UBRIOIDR U DS
31rgaiSER jo IN[EA UOISRIGE UL - aNfEA UOISBIQE 3WAILSEN
‘syuatuased pue speol ‘sfemunt
sp (jons sa0Epns JULIEAM 10] ]3UGY I0) ydFam Agq 9p08 M

‘saoBpns gupream
10] TRLT) IO 33210000 J0] pasn gajeFarFie 10 Jydom Aq 96t

: po9DXa j0U [[HUS 31 PUe 961~ Al
ggez ‘g1 Ul pagioads PO o) Yiim JUERI0IIE Ul PIUHL
20 Aptr anfea 1oedun Ne aty], -: onrea joudumy ajed
ssuatuased
speEol ‘SARMUTLE 1 [[oNs Sa0euns FuLream 10} sH0E pue S30
JULTEGM LR JIYI0 21210U0D J0) Pasn Ijedaldie 107 46 P
oL [[RUS £961 AI-Med -98£T "S'T IM J0UEPA000E U] I
uayM Injes Fusn aredaiay - mauans Fujysnid ayeds

‘popIoAe aq pnoys saoad pajuduc]s pue ‘SnoI0eiI0dE

Aspepy ajqissod se Jgj 5V "S[EHEEIL SnOUMAER 19110 pue JaYye
S[raaiaA ey ‘sa09yd paleIdanuosip JO SJUNOIUE snopm{u) wol
Ja1] pue SFUNEOD JUIISLPE UE SURA WOL 2] pue uesp “oaup
‘aqeanp ‘Suons ‘pIey 9q [[BYS PUE S3U0IS [PRASTLII-LN 10 PIUSTLIg
FuLmnaao AeInmeu jo JSIsuod [[eys a1eSalFie asau00 a1, - ATEnE
Au0)S 10 r

JuIIL00 IS Jo U2 Ajewperdde o) sA1EIIPUL AE
Py g1 yAnany) Sussed repajew ay g, s sIsA[eUR A21S
uoe teIa0 B o) umouy Apyeumxosdde ag ued jumuos s

Ul UL} 20 30 JoU [[BUyS - pues [RIBY O
1SNp Ul s Uy ARpD 910N
HeSE =

ot HW u un_:mgm_:ﬁznuammhnuwﬁnuuhmmﬁ

ANVS| » - o .

s | o

HAIVM |— — — — HALVM| —

MO0 pUES 213 Jo WHpY A jo seuaded se possaxdxa
B [reys pues at) saoqe fafe] pamas uo JqIsia s Jo Jyay A
bmot| g 10] 211198 0} PaMO[[E JDUTEIU0D L[} PUE A[STIOIONA UD{EYS
: . ) E WERRR) U121 [[BL]S ST STLY, B W 0G| o3dn 31 03 pappe aq [[eys
poysni Afepaed pue aums 1o [aaefl paysILy ‘DU0IS 10 (DAY . q e
hSSUTIINN O 1SISUDD [[BUS N2IU0) 10} JuSaiFie aso) ) _NW.HME..U B (W 00T c.E.m 1apupAd mww_m SITH 31 181 4ons 24
oo o aeap a8 S0k 80 A ardwes arp) Jjo uwm anl, “rel (Eoupuy nﬂ:ﬁﬂ,ﬂ [ 0Oz o
- : 2 82 TERS 41D Jno ey @ 5 paisa) 9q o) pues jo ajdums
o) poyniad & SB [EMSIULL 13Ul UDNWE JEL] ATUO Aujueitud o poouid 2q [TEHS PIIea 0q 0 PUES J0 JCUTES ¥
I Mo

pUE JA31§ Q7] Wil gL U0 paumead oya jo jE0t ajedagam
aAd sB pouuiIaep ag ARLE UR21U02 ]IS JO afmusazad ayg

popeid [Pm tea saeudisap siedalFie oo uum AL
ALVOREDSY ASEVOD 00V L (1§21, Piaty) ¢ I0AIWOD IS JO WORWUTMLINAG £'T'

L6 06




82
93

Deleterious materials :- Th
:- The limits .
glven in. (Table 1 of 1.5, 383 - n__._m.wcn__:_mﬁﬂ.__.ﬁﬂmw: Mz_u._aw.“ 1

Size and grading of aggregate :-

1) Single size coarse aggre =C
gale - Coarse g :
muﬂ%ﬂﬁﬁmaﬁuy_ﬂmﬁw _m_u..,ma wﬂ.n_uﬁ n.h_u a.nm _.H. ﬁw_h:w“n -
' on af other : I
the method, described in 1.5.2386 Parc1 1065 sl ol

aggregate for maas concrete :-
Coarse aggregate for mass concrete works shall be in the sizes
Betified below (Table -3 1.5, 383 - 1970)
YABLE 3 SIZES OF COARSE AGGREGATES FOR MASS
CONCRETE (Clause 4.1.1)

IS Steve Percentage

mh.rﬂﬂ_amn_ o
G ot with the following table - (Table 2-1.5.383 - 1979 ' ' Class and size
n”_qw__w_mm nmmm"_u Emmm._.mm - CGraded coarse aggregates are to ! . i i ne
e nominal sizes as glven helow -- Iy large, 150 to B0 mm 160 mm 90 to 100
LS. 383 - 18 80 mm D o 10
TABLE 2 COARSE AGG -
REGATES ftze. 80 to 40 mm 80 mm 90 to 100
(Clause 4.1 and 4.2) 40 mm 0 to 10
I.S.Sievel p Medium, 40 to 20 mm 40 mm 90 to 100
ﬁw&mﬁﬁ. Hm“ﬂﬁ“ﬂﬁn.ﬂﬂﬂ —.._.mhh“—...-.m for R_.:.W_._u_. Eﬂwuigﬂﬁ ﬁ.ﬂm.m__._._mn-guﬁﬂ..m 20 mm 0 to 10
than : aggregate of nominal size  aggregate of nominnl size L
63 |40 [ 20 | 16 [125] 10 a0 | 20 |18 lizs Small, 20 to 4.75 mm 20 mm g0 to 100
mm |mm | mm | mm | mm | mm  mm| mm | mm o 4,756 mm 0 to 10
2 3! 4 5 _ 8 = = = 2,36 mm 0 to 2
80mm | 100 i _ 107 M *There being no IS sicve having an aperture larger than 100
. m 100 qim a perforated plate complying with 1S : 2405- 1963 and having
83mm (85 to| 100 _ _ Syuare aperture of 160 mm may be used,
_ 100 Al in aggregates :- If combined aggregales arc available, they
40mm | oto BStol tool _ feed not be separated into fine and coarse, buf necessary adjust-
. : 95 ey 100 ffent may be made in the ading, by addition of single sized
30 | 100 _ _ B
_ _ [ 100 Bporegates. The grading of the all-in-aggregate when analyzed, is
20mm |[Oto [Olo '85to| 100 [ | bed in 1.S. 2386 -Part-1- 1363, shall be in accordance with
5 | 20| 100 - _,ﬁ“ﬂ. 95 100 | 160fBe following Table-5, 1.5.383 - 1970.
70 [to 100
6om |- lsgssl w65 =i TABLE 5 ALL-IN-AGGREGATE GRADING
_ 90 to Clause 4.
. o] | 100 _ i
E:::_:_ _ (BSth| 100 15 Sieve Percentage passing for All-in-aggregate ol
_ 100 _ _ _ Designation 40 mm Mominal size 20 mm nominal sixe
| G _c __M e} nM Qo] Dto| Do 85 o a5 30 80 mm 100 : =
75 | . H_n.._ =0 48ito 100 11354058, Lo 70 40 mm 95 to 100 100
A 7THmm, { |
] g _M o _H.._ 0 Em O (0w (Do |Dto 20 mm 45 tn 75 g5 tw 100
o | | | _ 5 10 210 5 10 | 10 4.76 mm 25 to 45 30 to 50
Pt L } 1
R _ GO0 micron 8 w30 0 to 40

180 micron 0 Lar 6 0 !
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through the sieve by hand pressure, but on sieves coard

than 20 mm placing of particles Is permitted, break lum

ol fine materials, If present by gentle pressure with fi
against the side of the sieve.

2.4.1 In order to prevent blinding of the sieve apertures by
loading the amount of aggregate placed on each steve s
be such that the weight of the aggregate retained on the s

4t completion of the operation is not greater than the

given for that sieve in table-1I. Sample welghts given tn tabll

I will thus normally require several operations on es
sievy,

TABLE - I
Maximum weight to be retained at the completion of sie

1.5.5ieve Maximum weight for
45em dia sieve J0cm dia sleve
kgs legs
50 mm 10 4.5
40 mm 8 3.5
31.5 mm or 25 mm i} 2.5
20 mm 4 2.0
6 mmor 12:5 mm 1.5
10 mm 2 1.0
6.3 mm 1.5 0.75
.76 mm 1.0 0.50
.35 mm .30

o7

o TABLE - It
| Minimuni weight of sample for sieve analysis

Min.weight of sample to be
taken for sieving

ax.size present in
8tibstantial proportions

i 63 mm 50 kgs

i - 50 mm 35 kgs
{40 or 31.5 mm 15 kgs
25 mm b kgs

,. 20 0r 168 mm 2 kgs
12.5 mm 1 kg

10.0 mm 0.5 kg

6.3 mm 0.2 kg

4.75 mm 0.2 ke

2.36 mm 0.1 kg

$4.2 If the amount of the coarse aggregate obtained as above is
substantially less than that required for testing in accor-
dance with table-ill, take another sample which is suffi-
clently large to produce an adequate sample. If the amount
of the coarse aggregate thus obtained is substantially
greater than that required for testing reduce it by quartering
or by means of a sample divider.

0 Reporting of results : Calculate the results and report them
s

| The cumulative percentage by weight of the total sample
passing each of the sieves to the nearest whole number.

§l The percentage by weight of the total sample passing one sieve
“dnd retained on the next smaller sieve to the nearest 0,1
percent.

GRAVEL "

4.0 Specification No. 138 of APSS :

The moorum shall be comprised of well graded coarse sill-
feous grains sharp and gritty to touch and free from dirt and other
i Jeterious matfer. It shall not rontain lumps larger than 20 mm
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a)  For effective depth 200 mm or less " +/-
b for effective depth more than 200 mm =

The cover In no case be reduced by more than one third of specifié
over or 5 mm which ever is less.

(a) Reinforeement shall be securely held in position so that it v
not be displaced during the placing of the concrete and spect

reinforcement in conerete that has already been placed, Well
ing bars shall be done as directed by the Engineer-in-Charg
and in conformity with the requirements of clause 11.4 of 1.8
456-1978, chairs, hangers, spacers and other supports [
reinforcement shall be of concrete, metal or other approvel
materials. Concrete cover shall be as shown on the drawingd

Dowels

The dowels shall be of same HYSD bare of grade F.L 41§
conforming to 1.5, 1786-1985 as used for reinforcement.

Details for dowels shall be as shown on the drawings or as

directed by the Engineer-in-Charge.

Bowels shall be placed In the concrete where shown on the
drawings or where directed and will be inspected for compHane
with requirements as to size. shape, length, position and amo
after they have been placed but before being covered by con

Before the dowels are embedded in concrete, the surfaces o
dowels shall be cleaned of all dirt, grease or other foraign ¢

stance which in the opinion of the Engineer-in-Charge are obje :
tinnzble,

e dowels shall be accurately placed and sceured (n position s
that they will not be displaced during the placing of the concre

4.6.0 MASONRY
Materials

1.6.]1 Stone for masonry
lal Generxal

I'he stones used for stone masonry shall conform to

relevant specification of clause 4.1 to LS, code of practice fog

construction of stone masonry part-1 rubble stone masonry.

101

_._.. The stone of the required quantity shall be obtained from the
....f._m——man,m specified in the lead chart. The common types ol
| natural stones which are generall used are granite, trap and
sl other igneous rocks, and shall be free from defects like decay
| . cavities, cracks, flaws, sand, holes, soft seats, veins, patches of
|, soft or loose materials, or any other deleterious materials like
*! llron oxide, organic Impurities etc. They shall be free from
rounded, worn or weathered surfaces or skin or coating which
prevents the adherence of mortar. All stones used shall be

clean of uniform colour and texure, strong, hard and durable.

' The crushing strengths of the stones shall be determined in
' aecordance with 1.S. 1121-1974. The strength shall be as

|1 detailed below.

. TABLE 4 (A)
| ...E.Za. Type of stone Minimum crushing strength
1. Granife 1000 Kgs, /Sq.em
rX Basalt 400 Kgs. /Sq.cm
- a Lime Stone 200 Kgs. /5q.cm

The percentage of water absorption shall not exceed 5% by
weight as determined in accordance with 1.5. 1124-1974.

Samples of the stones collected from the stone stacks are to be
tested for the standards specified above and other relevant
Indian Standards and stones stacks not conforming to the
standards are to be rejected.

. Band for masonry
(a) General

Sand shall generally conform to specifications given) in para
graph except that the sand for mortar shall conform to the
grading of sand given in clause 4 of1.5. 2116 - 1980 as detailed

below, in Table 4 [b)

All material shail be deposited in embankments so that cn.n.r_..ﬁ_
gravel and boulders are well distributed through other material
and not nested in any position within or under the embank-
ment ds enunciated in clause 6.4 of 1.S. 4701- 1982,

In areas where required excavation does not furnish suitable or
adequate material for constructing embankments, material
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Test of mortar

Mortar Test cubes shall be cast for the mortar used on the work
and shall be tested in accordance with appendix - A of 1S,
2250-1965 code of practice for preparation and use of Masonry
Mortars. Such cubes shall develop a compressive strength of
atleast 50 Kgs. Per Square centimetre for M.M. 3 grade cement
mortar mix, 75 kgs. per square centimetre for MM, 7.5 gradé
mortar mix and 30 Kgs per square centimetre for M,M 5 grade

. In battered walls, the beds of the stones and the planes of
tourse should be at right angles to the batter.

' The courses of the Masonry shall ordinardly be predeter-
minad. Where there is to be variation in the depth of course, larger

tifes shall be placed in the lower courses the thickness of course
ittreasing gradually towards the top of the wall.

,wﬁnmﬁmﬁh@mwﬂhgwwnidnﬁn&%%&bm:_

§
f
"

mortar mix. position in the masonry and before covering with mortar. The bed
Wiich 1s to receive the stone shall be cleaned, wetted and covered

Stone masonry With a layer of fresh mortar. All stones shall be bedded full in
General fhiortar and the vertical joints filled with mortar. The stones so

Jx_. ed with mortar should be settled carefully with a wodded
fallét immediately on placement and solidly bedded in mortar
Dt ore it has set. Cleanchips and spalls shall be wedged into the
mortar joints and beds wherever necessary. No dry or hollow space
ghall be left any where in the masonry and each stone shall have

dll the embedded faces completely covered with mortar.

. Faceworkand hearting shall be brought up evenly but the top
ol each course shall not be levelled up by use of flat chips.

In case of any stone already set in mortar Is disturbed, or the
joints broken, the stone shall be taken out without disturbing the
adjoining stones and joints, the mortar thoroughly cleaned from
ithe joints and the stone resetin fresh mortar, Attempts shall never
be made to shake one stone over another already laid.

Stone masonry in General shall conform to the requirements of
LS, 1597-19687 code of practice for construction of stond
masonry (Part-I) rubble stone masonry. Ashlar Masonry LS4
1129-1972 specification for dressing natural bullding stones:

Size of stane

‘The length of the stones shall not exceed three times the hejght
nor shall the stones be less than the twice as long as height plus
one joint. No stones shall be less In breadth than height and
the breadth on the base shall not be greater than 3/4th
thickness of the wall nor less than 15 centimetres.

Dressing of the stone for coursed rubble masonry

The stones to be used [or the faces of the masonry shall be
hammer dressed. A hammer dressed stone also known as ham-
mer faced stone shall have no sharp and trregular corners andjiiiie Work. zﬂrmﬂmﬁnm and hammering which will loceen | the
shall have comparatively even surface so as to fit well in thefasonry will be permitted after It s once placed.

Masonry, Unless otherwise specified the bushing on the face shall The face stones shall be squared on all joints with beds
not be more than 40 millimetres on the exposed face. horizontal. They shall be set in regular courses of uniform

Other stone surfaces like rock faced stone surface, orp . ..r. : mnm_#.m..ﬂa ﬂﬂwﬁﬂ“ ﬁﬂnﬂwﬂﬂwﬁw iﬂﬂﬂ”
stone surface, or closed pitched stone surface, are to be brought i EE__ x :ﬂﬂ.__. .Hma e Eﬁxiﬁ_ﬁﬂ: o sl
out in dressing as per the orders of the Engineer-in-Charge., “E -

: Tor 600 millimetre thick walls, More than half the quantity of
Laying of stones for coursed rubble masonry stones shall each have a volume of more than 1/70 cubic metre,
The masonry shall be lald to lines, levels, curves, shapes

,.mmon:EnEaﬁnm:n_ammn:EnEnz.uv&me_:wﬂ.im_Ea_.
shown In the drawings. Stones in the hearting shall be laid on their 400 millimetres, 450 millimetres and 600 millimetres respec-
_u_.nmhnm:.mnﬂ

=¢n_.._..._.:naﬂnﬁnﬁﬁnghumuﬁuwnrﬁmﬁﬂngﬁagﬂ
dressed square with the face for a  width of not less than 75

Stratified stones must be lald on their natural beds, All bed.
_a_nnmmu_._u:_unnc_dﬁ_.:_:nczhﬂﬂﬂ.qﬂpmﬂ__u:E:.”_..Ed,

 Shaping and dressing shall be done before the stone is latd in

‘millimetres and 40 millimetres onwards from the face respec
fively. Bushing shall not project more than 40 milimetres in faces
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4.6.0 PLASTERING AND POINTING
Materials

Sand for mortar for plastering and pointing ;

(m) General |
Sand shall generally conform to specification given in pag

graph except that the sand for preparation of mortar for plastesff

and pointing shall conform to the following gradation, shown

Table 5 (A) .

TABLE 5 (A)
4.8.1 REQUIREMENTS OF GRADING FOR EXTERNAL
PFLASTERING AND POINTING

For the purpese of indicating the auitability for use, the sad
Is classified as Class-A and Class-B in aceordance with the Umif
of grading. Class-'A’ sands shall be used generally for plasterid
and pointing and when they are not available Class-B sands ma)
b used. |

1.5.Steve Designation | Percentage By weight passing 1.S.Sievd]
Class - A Class-B |

4.75 mm o0 | 100
2.36 mm 90 to 100 90 to 100 |

1.18 mm 70 to 100 7010 100
800 Microns 40 to 85 40 to 95 |
300 Microns 5 to 50 10 to mm“
150 Microns 60 to 10 0to 154

.EnE.nn:-nﬁnn_.uamubmE,.EE._E,EwﬁEmE.Em _
pointing shall conform to the specifications given in paragraphl

Cement

The specification and conditions specified for supply
cement in paragraph shall be applicable here also.

Protland Pozzolana cement conforming to LS. 1489-1970
shall be used for preparation of mortar tor plastering and pointing
work. Ordinary Portland cement confirming o 1.5, 269- 1976 ms

109

._,_ 50 be used for plastering and pointing work In the event al non-

.availability of Portland Pozzolana cement.

Watex

.h_“ . The specification and condition specified for procurement of
ywater shall be applicable here also,

....__._"_._. L
> ation of mortar for plastering work

i | Unless otherwise specified the cement mortar used in plas-
nteting work shall be in cement mortar mix of MM-7.5. Grade using
| minimum 360 Kgs.of Cement per cubie metre of mortar. Wherr &

e ar mix is indicated in the specification and drawings, i
shall be used. The other specifications and conditions enunciated
__,.M,..._“Emmﬂﬁw 4.2.1. shall apply for this mortar for plastering work

i Preps

Preparation of mortar for pointing
__. The cement mortar used in pointing work shall be cement

maortar mix of MM-7.5 grade, using 360 Kgs, of cement per cublc
.,_J.n_nn.n of mortar where a particular mix is Indicated in the

__ﬁﬂﬂﬁnmnam and drawings, it shall be used. The other specifice
. tions and conditions enunciated In Paragraph 4.2.1 shall apply for

i i this mortar for pointing work also.
,Hnnnnu_h.m with cement mortar mix- mm -7.6 grade 20 mm

thick

;m...uﬁ.-.—.nmhu of surface

The roughening of the back-ground improves the bond ol
plaster. All joints shall be thoroughly raked, After roughening the
surface, care shall be taken to moisten the surface sufficlently

" before plastering as otherwise freshly exposed surface may tend
to absorb considerable amount of water from the plaster.The

# surface shall be wetted evenly before applying the plaster. Care
shall be taken o see that the surface is nor too dry as this may
cause lack of adhesion or excessive suction of water from the
plaster. A fog spray may be used for this work. As far as possible
the plaster work shall be done under shade.

. Eﬁ%nﬁhlﬁgﬁnﬂgﬁﬁgq.m Grade,
720 mm thick

The mortar used for plastering shall be stiff enough to cling
and hald when laid, To ensure even thickness and true surface
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obtain conerete having suitable workability, impermeability, den
sity, strength and durability without the use of excessive cement
gihe acceptance or rejection of conerete shall be as per the
acceptance criteria latd down in clause 15 of 1.5, 456-1975.

(1 The mix design and average concrete strength shall be
adjusted according to the cube strength test results conforming 1o
gelause 14.2. 14.3, 14.4, 14.5 of 1.S. 456-1978.

The net water cement ratio exclusive of water absorbed by thie
‘aggregate shall be sufficiently low to provide adequate durability
- in conerete. The water cement ratio for various grades of concrele
shall be as determined and ordered by the Engineer-in-Charge.

Admixtures of pozzolana if ordered shall conform to Ui
requirements specified in 1.5.9103-1979 (Indian Standard Spec
fication for admixtures for concrete).,

(b) Consistencies
The slump of conerete at the placement shall be as follows

I. Reinforced cement concrete ;

Model sections

Model section shall be eonstructed 0 C.C.M 10 grade cdf
crete at 100 mts intervals in straight reaches and at 50 mef
interval in curves. The length of the section in bed, shall be 55
bed width at ends (minimum 500 mm. Maximum 2 mts. at e
end and 15% of bed width at centre (minimum | metre, maxtmiff
6 metres),

General concrete requirements :
Composition :
(al General

Concrete shall be composed of cement, sand, coarse g il
gate, water and admixtures ((f any) as specified and all well mix8
n conerete mixers by weight and brought to the proper congf
tency

(b]  Nominal maximum size of aggregates
Loarse aggregates to be used in concrete shall be as Ian

practicable, consistent with required strength, spacing of reff

forcement and embedded ftems and placement thickness, TH SkNo. Placing condition  Degree of  Value of workability

alze of the coarse aggregate to be used will be determined by th Workability

Engineer-in-Charge and may vary incrementally according to {if -

conditions encountered In each concrete placement. Nomin LiCamerethg ol igptly Mt [Sqmmihge.mn

maximum size of aggregate for concrete In structures shall bed reinforced sections slump for 20 mm

indicated In the relevant drawings appended to the contraf without vibration or aggregate

documents. Smaller coarse aggregate than specified shall be usé heavily reinforeed

where in opinjon of the Engineer-in-Charge proper placementd sections with vibration.

conerete is impracticable with the size of the aggregate specifie

in the drawings. 2. Conereting of heavily High 75 mm to 125 mm

(@) Mix rhions - reinforced sections slump for 20 mm
witheut vibration aggregate

The proportions of various Ingredients to be used in th
conerete for different parts of the work will be established B
proper mix design by the Engineer-in-charge during the progress
of thewark. In proportioning concrete, the quantity of both cemed
and aggregate should be determind by mass as per clause 9.2
LS. 456-1978. Water shall be either measured by volume ff
calibrated tanks or weighed. All measuring equipment shall B8
maintzined In a clean serviceable condition and their accurad
nerindieally checked. Adjustments shall be made as directed 4

. For plain concrete work, slump requirements mentioned in
[tem-| above are applicable, If the specified slump Is exceeded
at the placement, the conerete is unacceptable. The Enginees

in-Charge reserves the right to require lesser slump wheneves
concrete af such less slump can be consolidated readily nto
place by means of vibration specified by the Engineer-in-
Charge. The use of any equipment which will not readily handie
and place concrete of the specified shump will not be permitted
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godowns until the cement is batched. Storage of materials shall be
as described in [.5.4082- 1977 (1.8. Recommendations on stack
and storage of construction materials at site), To prevent und :
ading of bagged cement alter delivery, the contractor shall use
bags of cement in the chronological order in which they were
delivered to the job site. All storage facilities shall be suject tol
approval by the Engineer-in-Charge and shall be constructed t
permit easy access {or inspection and Identification.

a4l Cement options : Cement shall be furmnished in accordance:
with one of the following options.

bl Ordinary portiand cement conforming 1,.5.269-1976 shall be
used for all R.C.C.works,

i The water used in making and curing of concrete mortar and
grout shall be free from objectionable quantities of sill, organic
matter, injurlous amouts of olls, aclds, salts and other impurities
Mo, as per LS, Specifications No,456- 1978,

M The Engineer-in-Charge will determine whether or not such
QUkntities of water impurities are objectionable.

Such determination will usually be made by comparison of
press strength, water required, time of set and other
! Hes concrete made with distilled or very clean water and
foncrete made with the water proposed for use. Permissible limils
or solids when tested in accordance with 1.5.3025-1964 shall be
g5 tabulated below :

¢) Portland Pozzolana cement conforming .S, | 489-1976 shall be Permissible Limits For Solids
used for all other than R.C.C.works. Ordinary portland cententili Organle Maximum permissible limit 200 mg/Utre
may-also be used in the event of non-availability of pozzolana N Inorganic 3000 nig/litre

cement.
3. Sulphate (as S0O,) 500 mg/litre

._,__ Chiorides {as Cl)  2000mg/litre for plain concrete work antl
4 1000 mg/litre for RCC wark
it Portland pozzolana cement 1.5, 1489- 1976, 5. Suspended matter 2000 fitre

. Acceptance of Cement : Tested cement will be used by the " If any water to be used in canerete, mortar or grout s
contractor [Clause 10.1 of |.S269- 1976} sispected by the Engineer-in-Charge of exceeeding the permis-

v. Acceptance of Pozzolana : Porzolana added to the con- i ¢ limits for solids, m.ﬂ.EEmm of waterwill be obtatned and tested
crete as an admixture will be sampled and tested as per 1.8, Hhe Bngineer-in-Changs inaccoriance with 1.5.3020-1504.

9103-1979, Sand : (Fine aggregate
Admixtures ; _ _ﬁ. General :
Admixture shall be uniform consistency and quality and. The term sand is used to designate aggregate most of which

shall be maintained at the job site at uniform strength of solution, jiines 4,75 miltimetres LS. Sleve dnd containe only 59 Wuoh

FOATSET terial m-ﬂ:n-_.#ﬁnﬂ— in clause 4.3 of 1,5.383- 1970, Santl
ors Gapable of measuring at one time the full quantity of each illlith crushed sand to make up deficiencies In the natural sand

admixture required for cach batch, Chemical admixtures which Bradings

larm the quality and strength of conerete shall not be used in the = )
oncrete Sand shall have a uniform stable moisture content. Determi

hation of moisture content shall be made as frequently as pos
Eible, frequency for a given job being determined by the Engineer
in-Charge according to weather conditions (1.5.456- 1978).

a) Materials :
I, Ordinary Portland Cement 1.5.269- 1976,

Admixture to be used In conerete shall conform to 1.5.9103-
1978 Indian Standard Specifications for admixtures for conerete, |
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Production of sand and coarse aggregate :
2) General

Sand and coarse aggregate for concrete and sand for mortar.
and grout is to be obtained from the sources approved tn the

relevant lead charts,

Tests performed on samples of sand and coarse Aggregate
obtained from the sources mentioned In the descriptive lead’

charts, indicated that they are generally sultable. Well in advance
of their usage on the works, the contractor shall have his own
testing of materials and satisfy himself that they conform to the
spectfleation mentioned herein for use on the works,

Ifsand and coarse aggregate are to be obtained from a deposit
not previously tested and approved representative samples for
preconstruction test and approval shall be taken not less than 60
days before the sand and coarse aggregates are required for use,
Fach sample shall approximately consist of 100 kg, Of material.
In addition to pre-construction tests, and approval of deposits,
theEngineer-in-Charge may test the aggregates for their suitabil-
ity during thelr processing. The contractor shall provide such
‘acilities as may be necessary for procuring representative samples
at the aggregate processing plant. Final acceptance of aggregates
will be based on the samples taken from the stocks at work site,

Hatching :
General :

The grading of aggregates will be controlled by obtaining the
coarse aggregate in different sizes-and blending them In the right
propartions, the different sizes being stocked in separate stock
plles. The materials shall be stock piled a duy before use, The
grading of coarse and fine aggregates will be checked as frequently
as directed by the Engineer-in-Charge. Water shall be added by
welght or measured by volume In calibrated tanks. The amount of
atded water shall be adjusted to conpensate for any observed
variallons in the molsture contents. Determination of molsture
content in the aggregate shall be in aceordance with 1.5.2386
(Fart-111] 1963 (Indian Standard method of test lor aggregate for
concrete Part-Ill specific gravity, density, volds. absorption. and
bulking). In the absence of tests. the amount of surface water
carried by aggregates will he estimated in accordance with Table-
1 of L5.456-1978

n)

feneral :

The concrete Ingredients shall be thoroughly mixed in me
hirical mixers designed to ensure uniform distribution of all the
fiionent materials through out the concrete at the end of the
ling period. Mixing shall be done as per clause 9.3, of [.5.456-
378, The mixer should comply with L5.1791-1968
1S Specifications for batch type cancrete mixers),

| The conerete as discharged from the mixer, shall be uniform
| cor position and consistency from batch to batch. Workability
Bhll be checked at frequent intervals as per 1.S.1199-1959.
ikers are to be examined regularly for changes in condition due
.,w.._.. umulation of hardened conerete or mortar or to wear ol
fide. The mixing shall be continued until there is a uniform
fiatrilbution of the materials so that the mass is uniform in colour
Ad consistency, If there is segregation after unloading the
ficrete should be remixed,

| Anymixerthat atany time produces unsatisfactory mix, .&E:
bt be used until repaired. If repalr attempts are unsuccessful, i
Mective mixer shall be replaced. Batch size shall be atleast 10%
it not in excess of the rated capacity of the mixer.

Central mixers

Water shall be admitted prior to and during charging of the
mixer with all other cancrete ingradients. After all materials are in
e mixer, each batch shall be mixed for not less than the time
wecified. The minlmum mixing time shall be 2 minutes. The
pinimum mixing time specified is based on average mixer perfor-
hanice, Excessive over mixing which require addition of water Lo
intain the required conerete consistency should not be permit

Truck mixers :

: Each truck mixer shall he equipped with accurale waler
feter located between the supply tank and mixer and having a
i1 or digital indicator and a rellable revolution counter, located
hear the water meter, which can be readily reset to zero for
ting the total number of revotutions of the drum from cach

. Each miixer shall have affixed there to a metal pliate on
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d  Sultable inserts for blockouts for electrical and other sen
fixturcs where necessary shall be provided in the required 19
tions as specified.

¢l Cleaning and Olling of Forms : At the tme of concret#
placed In forms. the surdaces of the torins shall be free il
encrustations of mortar, grout or other foreign material, Bef
concrete is placed. the surface of the forms shall be alled W

commercial forms of ail,

I i

i Removal of Forms: The stripping of form work shall con fijs
to clause 10.3 of 1.8, 456-1978, Farms on upper sloping fae
concrete such as forms on the water sides of warped transitl
shall be removed as soon as the concrete has attained sufficll
stifiness to prevent sagging. Any needed repairs or treatme
required on such sloping surfaces shall be periormed at once a4
befollowed immediately by the specified curing. To avoid excessi§
Stresses in concrete that might result from swelling of forms, wé :
lorms for wall openings shall be loosened as sooon as {l
'oosening can be accomplished without damage to the conel
Vorms for the openings shall be constructed so as to factlitate sl
‘oosening. Forms shall be removed with eare so as to avold injuf
to the conerete, and any concrete so damaged shall be reps

[

+.9.3 Tolerances for concrete construction; piacing and cur
General :

Talerinces are defined as allowable varintions from specifil
lines, grades and dimensions and as the allowable mignitude g
the surface irregularities, Allowable vartations from specified ling
grades and dimensions are listed |In table given under SuY
Paragraph below :

i)

i

Conerete shall be within all stated tolerances even-thoug
more than one tolerance may he specified fora particular concrel
striacture, provided that, the spectfied variation for one slefnen
‘ucture shall not apply when it will permit another element
Slruciure to exceed its allowable variation, Where tolerances at
not sepeified for a particular structure, tolerances shall be tho8
specilled for similar work. As an exception o clause 2 of thi
general provistons, specifie tolerances shown here In connectiof
with any dimension shall govern. Conerete work that exceeds e
tolerance limits specified shall be remedied

i4)  Dimenston in plan
o L

125

Variations from specified lines, grades and dimensions :

Variation Is defined as the distance between the actual
|\ position of the structure or any element of the structure and the
Specified position in plan for the structure or the particular
ﬂm, ment. Plus or minus variations shown as [+/-) indicate a
permitted actual position up or down and in or out from the
ecified position in plan. Variation not designated as plus or
gminus indicate the maximum deviation permitted between desig-
_..;.; ted successive points on the completed element of construc-

I Specified position In plan is defined as the lines, grades anl
dimensions described in those specifications or shown on the
drawings or as otherwise prescribed by the Engineer-in-Charge.
jifable variations from specified lines, grades and dimensfons.

Tolerances for structures

'l Deviatlons from specified dimensions of cross section ol
t'eolumns, beams, piers and slabs from those specified - 6 mm to
+12 mm deviation from dimensions of footing,

12 mm to+ 50 mm

L b) Eccentricity = 0.2 times the width of footing in the
direction of deviation but not more
than 50 mm

¢ Thickness = +/- 0.05 times the speeified thicl-

ness,

\ NOTE : (Tolerances apply to conerete dimensions only, but not for
~ positioning of vertical reinforeing bars or dowels),

a) Concrete surface irregularities :

L. General : Bulges, depressions and offsets are defined as
j conerete surface irregularities. Conerete surface frregularities
are classified as "Abrupt” or "Gradual" and are measured

! relative to the actunl conorete surface,

w2. Abrupt Surface Irregularities : Abrupt Surface frregularities
I aredefined herein as offsets such as those caused by misplaced
or loose forms. lonse knots in form Lumber. or other similar
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approved by the Engincer-in-Charge. Water s i
' - « wialer stops, reinford

Eqv and other embedded Items shall be free of curing compof

when adjoining concrete |s placed. :

Placing :
al  General

1 All surfaces upon or against which concrete (s to be
shall be prepared in accordance with specifications,

Hetampering of conerete will not Be permitted. Any concrl

which has become so stiff that b
shall be wasted. proper —u_n_hmj..m can not be ass .__

I low, eoncrete shall be placed to the bottom of the bevels belore
L delay of placement.

| 2. The last 50 mm. Or more of conecrete placed below horizontal
{  members on bevels shall be placed with a 50 mm or less slump
and shall be thoroughly considered. In placing concrete on
uniformed slope 5o steep as to make Internal vibrations of the
concrete in practical, without forming the concrete shall be
placed ahead of non-vibrating slip from sereed extending
approximately 0.75 metres back from its leading edge. Con
crete ahead of the slip form screed shall be consaolidated In
internal vibrators so as to ensure complete filling undes the shp
form.

. Acold joint is an unplanned joint resulting when & conerete
isurface hardens before the next batch s placed against It Coldl
4 jointswill be allowed only in the event of equipment brealkdown o
s other unavoldable prolonged Interraption of continuous placing
If such unavaldable delays in placing occur which make it appea
t that unconsolidated concrete may harden to the extent that fnte
“vibration will not fully consolidate it, the immediately consoll
| pdated such concrete to a stable and uniform slepe. 1l delay o
| placement is then short enough to permit penetration of thi
Junderlying conerete placement shall resume with particular cais
being taken to thoroughly penetrate and re-vibrate the concrete
surface placed before the delay, If conérete cannot be penetrated
with vibiator, the cold |oint shall be then treated as a construction
Joint.

Care shall be taken to prevent cold joints when placing
o e placing of contrete shall be ih accordance with el J'eonecrete in any part of the work. The concrete placing rate shall
2.2 of 456-1978. I concrete I8 placed F.___n.ﬂ_u_._: hical arcul - ensure conerele |s placed while the previously placed adjacen!
epenings having vertical dimensions greater than 80 cm, Orl concete Is plastic so that the conerete can be made monolithic by
conerele in decks, loor slabs or other similar parts of Streat S normal use of vibrators. Conerete shall not be placed In rain
i placed monelithically with supporting concrete, the f =n | sulliciently heavy or prolonged to wash martar from concrete 4
Fequirements shall be strictly observed, T cold joint may necessarily result from prolonged heavy rainiall

a) Transportation :

The transportation of conerete shall eonform to elause 120
"1.5. 456- 1978, The methods and equipment used for transporting
concrete to its final position In the placement and for time thid
elapses during transportation shall not canse measurable sear
gation of coarse aggregate or slump loss during transportatiog
exceeding 5 centimetres

Concretes shall not be placed in standing water except H
Jn:.nu permission of the Engineer-in-Charge and the method
__“.pww_”mmﬂﬂmb _“_.M mn_u..m__anmhm approval. Concrete shall not be plag

water and s not be subjected 1o runni nt
after the concrete has hardened. : e

Concrete shall not be deposited as nes riy as practicable Inff
linal position and shall not be allowed (o flow in such a mang
that the lateral movement will cause segregation of the nu
aggregate from the conerete mass. _ .

All concrete except drain linin "
i £ shall be placed in appro$
u.mm_...H.._‘ horizontal layers. The depth of layers shall not nxnﬂnﬂnu..
._..3.. All construction foints which Intersect exposed concrol
surface shall be made straight and level to pluml except as showl
otherwise on the drawings.

{
Loncrete shall be placed up to the top of the formed opening
at which point further placement witl be deliyed SNE_:EE&.M
settlement of fresh conerete. IF levels fire apecified benes !
nearly horizontal structual memberssuch as ﬂa.ﬁ.._.nm. loorsiahs
_unm.n_m and girders such levels heing between the nearly
horizontal members and the vertical Supprtng conerete b
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ACCEPTANCE CRITERIA AT A GLANCE

EarthWork or Burrow Materials 50 Kg. 1.8, 2720 (All Parts)

S Na Tes Frequency Equipment Acceptance Purpase ol testing
criteria
1 2 3 4 5 [
. Grain size analysis 1 /1000m° Coarse sieve [BOmm, 63, As per design  For classification of soll
IS : 27201V, 1975 37.5, 25.0. 20.0, 10.0, and there by getting indi-

6.3, 4.75 mm) Fine
sieves [21mm, 800 mi-
cron, 425, 212 75 ml-
cron), balances oven,

stirrer, hydrometer with
Jars.

2. Plastieity index, SI000m* Ligid Umit device groov- Waork
IS : 2720-y-1970

cation of properties

able range Indicates properties of
ing tool and sleves, oven, for hearting solls. Test not gossible
Uppalscone penetra- LL PL P for non-plastic seiis

neieEr 3B 2015 which are used for
W o W Casing,
50' 30 130
Standard compaction 1/ 100 m?* Standard compaction As per design For determining the max.
IS 2720-V11- 1974 mould with base, collar, density which can be att-
and rammer, soil extrac- ined on field at optimum
tor, balance 20 kg oven. moisture content, with
standard energy.

5 6
2 3 B 4
4} Relative density 1/1000 m*  Relative density appa-  As per design  Similar as a!:{nlv;n i;j:t for
15 : 2720-XIV-1968 ratus, vibrator, balance coarse grain :
‘ 50 kg oven.
5. Field density and  1/300 m” Core cutter, sand repla- Mimmulm fﬂSIDD Egtdmn;:éc ﬁ:ﬁiﬁr_
N cent o y
ture [S : 2720- minimum cement kit and water per
wﬂ"-jfg?& one In each  replacement kit of 85 per cent  compaction effort. Ita}lsc-
b, 9,094 zone per of RD Molsture indieates adequacy o
I 1&;?;:1 annrpe OMC+2 per cént molsture content
1/5000 m? Above 65 per
Rock fIH { m Augpes
6. Permeabtlity 171000 m®  Permeabllity apparatus  Workable ran- To dceidcﬂdraln;%; ctnl-lned-
, OVen. e for hearting, Itions under w
IS : 2720-XV1l-1966 soll extractor ;g,ms g B o
cm/sec. Casing anticipate probable sec-
more than page and deslign drains.
10 em/sec.
i - To determine the drain-
g . - 1/3 mdepth Fleld permeability appa- do )
d :;:ﬁ:.r ?éfﬂétﬁaiﬁd- ratus ke water storage age condition of soil in
1969, dram. shovels, augers situ.
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e S
Fineness by Do

4

5 8

Blain's Afr permeability

2250em2/g and Do

-

i

spectiic surface with accessorfes above for OPC for
o . fanPCﬂUGﬂmﬂfg
Sountdness o Le-Chalelier apparatus  Le Chateller More expansion indica-
Expansion less  tes excessive and harm-
than 10 mm ful chemical reaction.
Autcclave lenths com- Autoclave exp-
paralor, 2.5x2 5x25 e ansion less than
) miould 0.8 per cent
Chemical Da Mufile furnace, oven M .
< ] , OVERD, Mgo less than  Higher M !
i::-;nﬂlgﬂg:iﬁ i platinum crucible, che- 8 per cent; S0, ha:mgh ful eg:cg;:'llg:;ﬁt:? a
it mical balanee less than 2.75° late age. Higher SO, ind-
per cent. Loss  icales lesser durah ity
on ignition upto
o 5 per cent.
3and, 10 Kg. IS : 2388 (Part I, ViI, vim) 1963, 383-1870
Test Fraguendy Equipment Acceptance Purpose of testing
e = __  criteria )
— 2 3 4 5 (51
Speciiic gravi 2 zeagon f ce, ove
£ gﬁ urauﬂb :E‘:m_:lnr-r: easor Two pan balance, oven, As per design Lower specific vity

mwenometer

and hi

1 2 3 4 5 [
2.  Alkali reactivity Do Reactivity containers,  As per Se/Re Amorphous sillea, glass,
[Chemical method] - water, bath, Chemical  ecurve mica ete., in aggregate
balance. lead to disintegration due
lo chemical reation.
1. Petrographie exa H Micyoscope. balanee Deleterious Deleterious material bey
mination (4.75 constituents ond 5 percent affects
th 2.36 mm, 2.36 plus silt not durability.
mirn to 300 micron) maore than 5
pereent.
+. St content 1/150m3 75 micron sleve Lipto 3 percent  Higher sill content red-
ueces strength increases
water requirernent and
inhibits bond.
5  Gradation : 1/150 m3 Fine sieve set 4.75. 2.36 As per standard Poor gradition and lower

Fineness modialus

1.18 mmy and 600, 300.
1086, 75 mieron.

design zonal FM give low strength

Hmits demand mors water for
mixin

Concrete .. 15; 383-1970

Masonry .. IS: 2116-1965

Mortar

Plaster : 15 :1542- 1960
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Ladl

2 3

Surface

Course

for b for sub-ba
E'.' %ﬁg} ‘ IER%-IEm

= S B
4. Impacl Concrele  2/5eason Impacl Use Wearlng  Over Lower Tmpact valae
value WwBM L/200'm* testing surface lald gives hcin HE' perfo-
i ’ percentage perc- rmance acin
Bituminous do ']%ple ent-  successive i
penetration beam _ :ﬁc maoving loads.
macadam. ~ balante. Cone- 30 IS :
Bituminous 1/50-  sieves crete 383-1970
macadam 100 m" WBM 30 3518 :
Bituminous 1/50 m® B579-1972
surface Bitu- 30 [RC-
course ringurs 1973
halt 1/60-100 m* road S50-1RC
Au?gerc;c WBM 40 1973
Conerete  2/Season
pavement
5. Abraslor Same as  Losangeles Wearng Overlaid  High abrasionvalue
alie impact value sbrasion surface surface indieates more weas
tiest machineg percentage percentage and tearand higher
tost of repedrs and
malnienance,
Concretie 30 50 15:383-1870
WENM 40 50 15:6579-1973
Bitumin-
ousroad 35 .. [RC-1973
WEM 50 60 IRC-1973

1 2 3 -+ 5 6 .

86 Soundness 2/Season Sieves 31.5, 16, Loss with Loss with  Higher loss Indicates
{5/ eytles) (Far} 8.4 mm Na, SO, MgSO, less ability of the storiés
Saurashira aggre- to with stand effect of
gates only vide Comncr- freezing and thawing.

y ir- ete 12 18 18:383-1970
fﬂﬂf’;’;? - WEM 20 30 15:6579-1972
1074 C, dated
7th November,

1974)

7.  Alkali reactivity 2/Season  Reactivity As per Sc/Rc curve Deletrious aggregates
[Chemical cotatner 1s:2986-1963, Part VIl canse distintegration
method) of concrete

& Petrographic 2/8easor Hammer, Deleterious canstitis-
examination acld boftle ents plus siit shall not

80 mm - 10 mm
10 mm - 2.36 mm

exceed 5 per cent

Faot soad work elther impact or abratlon

test shinl] be carrled out,
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2
Transverse
strength for
flooring, 15:3622-
1966, 15:1121
[Part-11] 1974

' Shearsirerigth
31121 [Partiv)

1974

apecifle Gravity
el (S 1122

wr

-

Specific gran
{apparantel
water absorplion,

15:1124-1974

4 5

1 /800 Nee

As per test

| I.l..l__'!-!'\-.ll:

S tonne loading rame
TrEnsverse toall

Shear tog) Workable range :

Sandstone 70 Kg/om?®

Enstres least bhreak
age.

ainsl verteal sus-
talned load,
Granite 140-500 ngr:m’
Basalt 200-800 Kg/em?®
Sandstone H0-40 Kg/em?

Mortar and pestle, sie- As per specification
vEs 153U mieromn, Specific
Iravity botile 150 b

“hemileal balanee

Mortar and pestie. Ste- ;}‘bs-u eHon Less

ves 150 micron, Sperific an D per cent for
gravity botfle (S0ml). :guhﬁ i tion ?;‘5? than
chemieal balance, Ll'lﬂt??ﬁ percent for
Balance cylinders. sandstone floo-

Higher the specific
giravll"r' more s the
urability and
Conomy.

Lesserthe waterabs-
oiplon higher the
durability Tesser the
weathering, Fordams
higher porosity cau-
ses mmP: Ieaﬁge.

i 2 a 4 5 6
fi. Porpsiy IS:1124- 1 /week As per tests 4 and 5 As per specification
1974.
7 Weatharihg 15; Ag per test | Balance, Gypsum A per design {g{mwc of durablity
1125-1974 powder and strength.
Masonry mortar
S Np Test Frequency Equipment Acceplance Purpose of testing
- N criteria
i 2 3 4 ] 6
1. Mixer efficiency At start of Concrete mixer, Maximum unit weight Ensumsm:lﬂjﬁcl;ﬁé&*
lob and occa- 0.08mPcontatner,  Variation within OEETIEOUS T =
: batch 0.8 per cent unifom dispers
stonally for  weighing from average. Maxi- cement paste.

ksl

Workahilicy

Air Contert

each mixer

1/80m3

balance {50kg) mum average viria-

biti ercentage (0.6
for ?35 for gl.gﬂ.nt for

9 and 0.2 for 90 batch
tests.

Slump cone + 12 mm from design

Alr entialnmend
meher

« | percent from
de :ign

Ensures proper place-
ment and minlmum
volds,

Higher air content cay
s&58 reduced strength
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148

ACEEPTANCE CRITERIA
ROAD MAKING MATERIALS

Hardness or Abrasion Test :

& 14 for Road making materials

C 14 to 17 Medium Hardness

C 17 Satisfactory Hardness
Impact Test M = Toughness index of stone :

[ 13 not tough

M 13 to 19 moderete toughness

M 19 toughness in high
Abration Test : Rate of wear due to grinding :
Wear 205 good
3% tolerable
Cement value M, poor
Mg 0 Falr
.?___.uu =7 mﬁr.x._
M,  verygood
Absorption Test : 0.6%
Crushing strength l. 1050 Kg/Cm*
2. 1780 Medium

3. 2800 good

fecommended values of slump :- (As per Table 402-C of

149

1 2 3 1
if) sections less than 25 mm to 75 mm to
Y 75 mm thick A0 mm 100 mum

" bl Relnforced concrete :

1] Mass concrete 10 mm to 75 mm o
25 mm 100 mm
it} Beams, slabs etc., 25 mm te 100 mm to
with normal steel 40 mm 125 mm
i) Thin sections with A0mm o 125 mm 1o
congested steel 50 mm 150 mm

Also indicate workability values as per IS code 456- 1978

Bampling of conerete specimens :- (Cube moulds)

_ Test specimens cubleal in shape, shall be 15 emx 15em s |5

.em. The moulds shall be metal preferably steel or cast iron. The
tamping bar shall be a steel bar 16 mm in dia, 0.60 m long and
! bullet pointed at the lower end,

| 4.9.6 CONCRETE :-

1) Slump Test :- This test Is made for measuring the workabilin
of fresh concrete on the field as well as in the Lab,

Apparatus ;- The mould for the test specimen shall be o Uae
form of frustum of cone having the following dimensions:

Bottom dia 200 mm
Top dia 100 mm
Hedght S00 mm
The tamping rod shall be of steel or other suitable materials,

Vibratlons  vVibraton

Type: of work When
e
b —
Plain Concrete :
i| Mass concrete, in 10 mm in 50 mm to
foundations retaining 25 mm
walls, pavements,
lootings etc.,

16 mm in dia. 600 mm long and rounded at one end, graduated

Sampling :- i the test Is carrledout in the field, the sample of
freshly mixed concrete shall be used. In case of concrete contain-
ing aggregate of maximum size more than 40 mm, the cancrele
shall be wet sieved through 40 mm screens. to exclude particles
bigger than 40 mm.

Procedure :- The mould shall be filled in 4 layers. each
1. approximately one quarter of the height le. 5 cm of the monld
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NUTE The mixing perfod shall be timed after all matertals

Inchuding water are In the driom,

5.0.0 MISCELLANEOUS

5. 1.0 DRILLING AND BLASTING OPERATIONS
General :

Blasting where required will be permitted only when proper:
precautions have been taken for the protection of persons and:
properly in accordance with .S, 4081-1967. (Indian Standards

Specification for salety code for blasting and related ¢

sperations. While carrying out excavation, adequale precautions :

in nccordance with 1S, 3764-1966 (Indian Standard Specifica-
tions for safety code for excavation work) shall be {aken,

Personnel :

Excavation by blasting will be permitted only under the
personal supervision of competent and leenced persons and
tralned workmen employed by the contractor at his cost, All
supervisors and workmen in charge of make up, handling storage
and balsting work shall be adequately tnsured by the contractor.

The storage shall be incharge of a very reliable person
approved by theEngineer-in-charge, who may, |l NECesSSAry ciause
police enquiry being macde as to his reliability antecedents ete..
Fae contraector shall have to produce security lor the person
meharge of the explosives, if and as required by the Engineer-in-
Charge or the civil authorities of the District

Charging of Holes :

The work of charging of holes shall not commence hefore all
the drilling work at the site |s completed and contractor's super-
visor be satisfled himself Lo that effect by actual Inspection. While
charging, open lamps shall be kept away. For charging with
powered explosives, a nacked flame shall not be allowed. Only
wooden tamping rods, without any kind of metal on the rod shall
froe wyihe used. The tamping rods shall have cylindrical

ust be of such size that the catridses can exslly
they shall not however be too hig

tridge shall be inserted at 5 tme and gently
ale with the tamping rods, The sand, clay or
erials used for Alling the holes completely shall
hard

1653

Storage of Explosives :

The explosives should be stored only in magazines, specially

o 1. The site ol Magazine, its capacity and design shall be subjec!
i pproviil by the Engineer and inspector of explosives. Before the
Binstriction 1s taken up. As a rule, the explosives should be

d in a clean, dry, well ventilated, bullet proof and Five proof

illding, on an Isalated site,

| Armed guard security of required number shall be provided

ikxplosives magazine, or while transporting to worksite, as pet
el
files in foree al his cost

... u.... ﬂ.ﬂ.m..ﬂuv._ mnﬁ-_.—..ﬂm..
The magazine shall at all times be kept scrupulously clean

No unauthorized person should at any time be mn_HE:im
iside the magazine. A notice shall be hung near the storage

The magazine on no account be opened during or on the

ipproach of a thunder storm and no person shall remain in the

ity of the magazine during such periods.
Magazine shocs without natls shall at all times be kept in the

Magazine and 2 wooden tub or cement trough about 300 millime-

fixed near the door of the maguzine.
Persons entering the magazine, must put on the magazine

tshoes whiich shall be provided by the Contractor for the purpost

and be careful

not to pul their feet on the clear floor unless they have the
y magazine shoes on :

_.“_ niot to allow the magazine shoes to touch ground outside the
elean floor :

i) not to allow any dirt or grit to fall on the clean floor.

Persons with bare foot shall, before entering the Eamﬁ_wﬁ
ldip their feet In water and then step direct from tubaver the barries
lif there be one) on the clean oo

A brush or brooim shall be kept in the lobby of the _uﬁmmﬁqu..
fur clearing the thagazine on each occasion it is opened for the
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the dangerzene. When fuse and blasting caps are used, a safe
should be allowed and then the contraclor's supervisor alone shi
icave the shelter to see that misfire

None of the drillers are to work near this hole until one o .|.".
two following operations have been carted out by the sup .

BLASTING :

Blasting operation Is performed (o loosen rock so as,
oxcavate It or remove il from the existing position. This 18
detanation of explosive placed In drill hole resulting fra .

FUSE This device s a continuous core ol
hilack powder enclosed In a covering ol
sultable materdals. When core s ¢
nlted it conveys ame to other end
where the explosive attached.

‘ELECTRIC BLASTING CAPS These caps are ignited by electrical

oK.
LASTING AGENT i
L. B3 =I5 e explosive o Al \
Em“. _._Wﬂ praive sompounciace _ 'DELAY CAPS When the rows are more It is desirable
. . tor biast the first row [nearest to facel
Z. BLASTING CAP © A metal cap which Is filled with high (rst and subsequent tows later one

explosive and detonated within or 4 after other, This requires delay caps

jagent to blasting agent. which will delay the ignition cumla
J. BLASTING MACHINE: A machine used (0 generate elect tively for 2nd, 3rd and 4th rows, Thus

current lo detonnte electrie Em..:.._... the delay caps are named as deia
cap. 1,2.3.4 respectively.

L. BOOSTER . Thislsahigh explostve that 1s placedi The delay period for each row ls 0.7
a hole at desired spacing to assure thil second for L.P.series and 25 milll sex
the explosive detmates through o onds for M.S. series generally.

the hole. SLANTED DRILLING Slanted drilling increases the blasting
5. DYNAMITE : This Is & very high explostve whosl efMiciency in addition o

E.._Ema. conlent i nitro glycorene. 1. Mare uniform burden permits uniform loading of explosive
8. PRIMER : This Is & position of consisting

sensitive explosive, loaded with fi 2. Grate spacing.

device which initintes explosion. 3. Less Sub drilling.
7 GELETENE i elly like explosive made by desol L 4. Smoath faces, and plt bottoms,

nitro cotton in nitro glycerene, .

) 5. Bitter Fragmentation of rock.

4. STEMMING : Adding an inert material such as rog

powder, drill cuttings in blast hole of PROPER SPACING OF BLAST HOLES :
top of explosive to confirm the energy of

explosive
METHODS OF LOADING EXPLOSIVES
_ Primer - Charge - Stemming (with leading wires)

Critieal radius of outer cirele fracture R
K = coetlicient = (.8 maost rocks

By

PeMascimum explosion pressure {P5)

S=
2|

.

P 1 . 1 s
2 Primer - Charge - Stemming repetition ido) S=Ultimaite strength of rock (PSH)
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.....:._ﬁ__..nmu.“:c_u..aﬁn_‘ %E.E:;E::.E_:n..,ﬁmm required byl
Engineer, ]

The average thickness of plaster shall not be less than
specified thickness bul not be thicker than 25mm in any cass
Any cracks which appear on the surface and all portions hif
sound hollow when tapped or found 0 be sort or other-wid

detective; shall be cut 1n rectangular shape and redone s

directed by the Engineer at no extra cost. Plastering shall i
cured lor 10 days.

SCOPE :

Flush peinting with cement mortar ol specified proportiomity
11t exposed faces of CRS masonry Including cost and conveyariel
ol cement and all other materials. sampling, testing, mixing,g
mortar, labour charges, all leads. lifts, delifts, seignlarage chargé
scaffolding, curing all pthe Operations necessary (o complete i
finished Item of work as per drawings and as directed biy th
Hzmp:ﬁ..ﬂ.ﬁ.ﬂ_._ﬂhmn.

FREPARATION OF SURFACE :

A The jeints in the iasonry shall be raked out ta a depth not less
than the width of the joint or a5 direcied when the maortar {g
green. Joints are to be brushed 1o clean the dust and loosh
partcles with astifl brush, The iared shall then be washed and

the joints, tharoughly welted helore pointing 1s commenced, !

¥

b _.:.E:.ﬁm:n_m..ﬂ..:Eﬁc:aEEEE:m_: ::...:Eéa_.imu_.::ra l:
testing of permeabllity, The curtain grout holes for foundations
reatment will be drilled to a depth and spacing of holes as
shown'on the drawings or as dirsered by dealogist of Geological
Survey of India and holes shall by drilled une grouted after thel

completion of excavation and prior o placing masonry of
concrete

EQUIPMENT -

oo Drilling Equipment : Grout holes are (o drilled with standard
core drilling equipment. Plug or non eoring bit may also bay
used. Where consolidaton aor Blankel grouting & 1o be n_._E._.n..
from the foundation surface. i rock which does not produce:
mud slurries, perenssion, drilling in e of oty drilling may §
be used lor shallow holes,

aall

: ; i injecting
.F. Grouting Equipment : All equipment for mixing ane ;
/| grout, shall have adequate capacity and shall be maintained |

I

161

''1.  Creations pneumatic or electrical driven diamond il

machine and i1s equipment.

i _H. Deep hole jack hummer with 80'-0" drill capacity aud 1t

eqipment.

1000 cfi Air compressor or S00 ¢t Air cotnpressor.

first class operating condition. The minimum equipmen) |
quired will be,

1. Four specially equipped, air driven duplex, double action
: slush pumps, capable of operating at a maxim um discharye
pressure of about 500 P.5.1./35.00 Kgs/Sq. Cm,

2. Four mechanical grout meters.
3. Four mechanically agitated sumps.

4, Two high head water pumps for auxiliary water supply “._ b
used In pressure testing flushing and pressure washin
operaltions.

5. The suitable waler meters suitably graduated.

6.  Sluicevalves, pressure gauges, pressure hose, supply (e
packers and small tools may be necegsary to provide
continuous clreulating supply of grout and accurate pie
sure control

. Hand operated grout pumps shall not be used to groul ____._.f. a
higlt pressure holes, only pumps which are _.mﬁmn:,r._m,_ w_.___.:
ing groul Into holes al sustained highest allowalile sate
Sure are sulted for this type of grouting,

- rout mixing and conveying svstem, consisting of thesbiove
: Hﬂmﬂ“m:r mr"_.m be laid out to provide suffictent naﬁmq:w, _,_H_.
heavy llow of grout. [n general, an uninterrupted flow of o N
shall be maintained and the grout conveyed from the pu :._.d
the hole through & hose or pipe of not less than .*:,::,“ .
diameter and return line not less than 40 mm in a ﬁ_:.ﬂ.:. . t
Wherever practicable the grout plant shall be ..uga.._,__.__.h :_.__.
the hole as possible and along pipe lines A.H_..ﬁ:_& .....,t. i |
during hot weather, The flow of grout into 5__.. :,”__‘._..., ._._ |
constont speed of the pump:shall be conmolled by e eeto

e
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tu be drilled if found neeessary during exacution whenever, the
drill water is lost on artesian flow encountered, the drill
operations or not to be stopped, but continued tuking precaution-
ary steps, Upen completion of drilling of 2 hole, 1t shall bé
temporarily capped or otherwise protected from entry of foreign
material until grouting operations required It tn be opened.

FIPES FOR FOUNDATION GROUTING

4. Low pressure grout holes : 65mm or 75mm diameter steel pipe
of length 0.6m into masonry in the drilled holes to a depth 0.3
1 into masonry or concrete from surface by reaming the hole
with BOmm or 100mm bit to facilitate the easy washing of holes |
and prevent the drillings from reentry into the holes; the eost |
of these pipes and fixing them should be included In the unit
rates flor drilling and grouting and no separate payment will be |
Imae,

. High pressure grout holes; Standard 65 mim steel pipe shall be
used wherever embedded plpe specified for grout holes and also
in foundation work over springs, crevices, seams, and other
spots disclosing foundation delects and elsewhere If required.
Pipes and fittings that are embedded in imasoncy or concrete
shall be thoroughly cleaned and shall be heid firmly in position
and protected from damage while masonry or concrete is being
lald around them. The pipes for the high pessure grout holes
shall be over 0.9 mits long from the foundation level so that
where drilling is done later on. difficulties inclination may be
avolded. Theabove pipe shall be procured by the contractor at
his own cost. The contractor has to embed these pipes without
extra cost to the departmient,

WASHING AND PRESSURE TESTING :

Helore taking up grouting of drilled holes plain washing and
seuin washing of holes is to be done as follows

1. Azet al holes in 4 rows in a block are (o be drilled and Aushed
o full depth using alr and waler,

. Then washing of seams intersected by holes is to be carried out
by fixing expanding packers in pressure, Zone-wise until clear !
water comes out [rom inter connected holes. The work of seam

washing is to be done carefully and as directed by field officers

regatding changing of connections. procecsre eto. (Lol bottom

LG5

zones are (o be taken up first for seam washing by [(Ixing
| packing appropriate depths, Once the seam washing of bottom
 zones Is completed the expanding packers arve to be removed
and the holes are to be lushed with air and water to bring oul
‘clay or much collected in the holes. Then seam washing of next
higher zones Is to be taken up. This procedure is (o be
_continued till the full depth of hole, is completed. In no case
washing pressures should exceed the maximum grouting
, pressures, which shall be decided by Execulive Engineer.

I'When the searn washing |s completed the holes are (o be

| flushed with air and water to full depth and pressure testing ol

Iholes to be taken up by fixing expandig packers for zone
required and water to be pumped under pressure through
water meter to record water consumption. This consumption of
water will decide the consistency of cement grout. After pres
sure festing, the zone will be taken up for grouting.

URE TESTING OF HOLES

During the drilling of the holes, or after drilling completed or
during or after grouting, holes as required shall be wates
pressure tested. In all grout holes when abnormal galn or loss
of drill water |s observed or caving number of the holes or
binding of the it occur dudng drilling or the drilling rods fall
suddently as through on open crack or cavity it may be reguired
that drilling be discontinued and the hole pressure fested.

. The procedure lor water pressure testing shall be as specilied
herein, if hole drilled and tested shall be isolated by scaling oll
with double packers attached to a perforated steel pipe and
lowered Into the hole. If stage drilling method s used. a single
packer shall be used to Isolate the section to be tested, Wate:
shall then be pumped into the test section under pressure and
for period specified herein, The time, pressure and quantitics
of water used for testing section of hole shall be recorded, T
length of test section shall be measured parallel (o the direction
of hole. Hole shall be tested In 2 to 5 meters sections. Tl
pressure (esting apparatus shall be subject to periodie tests lor
accuracy and salisfactory operations,

. The pressure test shall be performed In one continuous operi
tions using the following stages of pressure Umes
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(unless prevented by leakage In any hole or there 1s negligible
grout consumption). A useful rule is to stop pumping when thé
grout consumption is lessthan 1.5 lugeon at pressure upto 3.5
Kg/Sq.Cm/50 PSl and 2 lugeon at pressure between 3.50 Kg/f
3q. Cm/50 PSI and 10.50 Kg/Sq. Cm/ 150 PSL. If due to size
and continuous fractures, It is found impossible to reach the

grouting the hole will be discontinued. In such case the hols
shall be cleaned the grout allowed to set, and additional drilling
and grouting shall then be done in this hole or in the adjacent
are 50 as determined in the field until the desired resistarice 5
ullt up. All pressure grouting aperations shall be performed in |
the presence of a responsible Engineer incharge of grouting, |
After the grouting of any stage of hole s finished the pressura|
shall be maintained In the hole. ;

2. Grouting pressure must be properly and carefully varied to suit |
the depth of the holes, and character of rock with reference to |
open the joints, seams etc., the highest possible pressure |
consistent. with safety, speedy work and the largest possible _
coverage as determined by pressure testing during grouting |
shotild be used. In some cases, where deemed necessary, the |

upper seams shall be grouted in advance of the regular |

programme to avold disturbance to rock structure. It Is ex-
pected that in general grout pressure may go upto 7.00 Kg/Sq. §

Cm/ 100 PSI for consolidation grouting. Grouting pressure |

must be properly and carefully varied to suit the depth of the s

holes, distance from exposed rock surface and character of

rock with reference to open |oints, seams ete.. The highest
possible pressure consistent with safety speed work and the
largest possible coverage, as determined by pressure testing:
and check levelling during grouting should be used, Where
deemed necessary the upper seams shall be grouted in advance
of the regular programme In order to permit the wse of in- |
crensed pressure on the lower seams.

METHODS OF APPLYING GROUT :

« Ingeneral, stage grouting shall be adopted. It may be necessary
ar destrable with reference to the field conditions to use

|

4
i
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. different sections of the grout holes, especially those of the high
b pressure grout holes. When such grouting of a hole Is neces-
i, sary, the grouting shall be performed by attaching a packer to
y .end of a grout to the top of the bottom section Le required to be
grouted at a different pressure. grouting at the required
mpressure and allowing the packer to reduce in place until there

iis in back pressures; with drawing the grout supply pipe to the
. top-of the next higher section L.e required to be grouted at o
Nidifferent pressure and thus successively grouting the hole in
!'section at the specified pressure until the entire hole Is
i _ﬁnﬂv_nﬂnqmnnuﬁn. except that the grouting of the section shall

be performed without the use of a packer. The packers shall

| preferably consist of elastic rings of rubber, leather or other

suitable material attached to the end of the grout supply pipes.

| The packers shall be designed so that they can be expanded, to

seal the drill holes at the speclfied elevation and when ex-

' | panded, shall be capable of withstanding without leakage, for

water pressure and the maximum grout pressure to be used

b For doing the high pressure grouting, the first holes shall be

spaced widely and shall be grouted before intermediate :i.mt
are drilled and in this manner the drilling and grouting of the
holes shall be completed with such final spacing and depth ol

{tholes so as to obtain continuous grout curtain.

OF GROUTED WORK :

‘8. To test the efficiency and penetration of groul in the grout

curtain, core drill holes shall be drilled in the place of the grou!
curtain after deep grouting operations are completed, core
drilling shall be preferably done with Nx size bits and double
tube core barrels and they shall produce core 22mm b
diameter. The NX holes will be required Lo drill to be maximum
depth of 30m /100 feet. All core drilling shall be performed In
a workman like manner, by competent and experienced ‘._..E.w..
men, and special care shall be exercised to obtaln cores In as
good condition as possible from all holes, The drill bit shall be
pulled and the core removed as often as necessary to secure qﬂ"..
maximum possible layout of core, Wood on core boxes, secure ....
nailed, shall be used for placing the core in the correct sequenc
and they will be aggregated accurately by the labeled wonden
blocks accounting o the measure distances in the hole. No box
shall contain core from more than one hole.
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10. Measuring device for water shall be kept al sitz,
|1, Following testing equipment shall be lept ready,
(i} Slump test (i) Cube test

12, Platform for pouring conerete from the mixer shall be in goof)
condition. ki

1.3, Vibrator should be in good condition.

14. Aceoproof powder packets at the rate of 1 Kg/1 bag o..nnﬂ,_:m
shall be kept ready at the site. ik

15, Storage facility for keeping suffictent water before the start of]
the work shall be made. |

PRECAUTIONS WHILE LAYING CONCRETE :

I. Concrete should not be thrown from a2 hejght but shall b
placed gently. "

4, it should be laid to a uniform thickness of 6" Jayers and
rammed.

4. No ramming shall be done after conerete has started maﬁnﬁ:
4. The old surface should be made rough cleaned and cemert

grouted before placing new concrete. Not less than 2 Men shaill
be arranged over the width of concrete with 4 lateral space of|

not.more than 1/2 meter per man, shall do the ramming,

5 The placing of concrete should start width wise in R.C.C, slabs!
[rom one end.

HOW TO USE VIBRATOR :
It should be penetrated vertically.
Should be taken oul of concrete carefully and slowly.

b -

Slump should not exceed 5 Cm when at the cate of 5 Cm/See.
compacted by Vibration,

i. Vibrations should be controlled carefully bty immersing, the |

internal vibrator for 5 to 15 seconds at polnis 45 Cm apart.
5.3.0 PAINTING

All painting works are to be carrled out with besl quality of

pamnt of approved brand and conforming to the specifications as
aid down in AP.S.S, vide specification Nas, 1201 to 1210 and
1212 o 1220.

173

1" The chemical composition should also conform to relevan!
iLS. codes 1.5, 1477-Part-[l- 1971 and LS. 14177 - 1994,

Varnishing work should be carried out as per LS, 337- 1975
338 - 1982
438
342
347 - 1975, 524 - 1968 and 525 - 1968.
Representative samples are to be procured from each con-

signment and got tested in any National testing laboratory and
‘results obtained before their use.

The particulars such as Batch No, Date of Manufacture

-expiry, ete,, for each lotare to be obtained from the manufactures
and recorded in the relevant fleld registers. y

The dry film thickness in microns of the paint applied to the

| surface is to be measured with the help of ELCOMETER in the
i presence of the Quality Control Staff.

_. 1. Chemical Composition conforming to

LS, 1477 - Part-11 - 1971 &
IS, 14177 - 1984,
2, Testwelght per 10 T of paint thoroughly mixed
3. Drying time
4. Flexibility of Adhesive,
5. Consistency &
6. Dry thickness & rate ol compaosition,
are to be carried oul wherever necessary.
5.4.0 FIELD TEST EXPERIMENTS
{CertainTips|
FIELD TEST OF CEMENT ; When cement has been recelved from
a doubtful source and when where Il is not possible to conduc!

the laboratery test immediately and where the cement is (o be
used immediately, its purity and quality can be judged by

applying the following feld tests




UoISURASTIS 1) platy A0 J0BINS
TR U o FURRO)| Puno) 3q JaUND (M Saiaed-yse i)
PLE WAOP 1A ([ sapoued Juowad 31 gse [woo (im uop
21 [VIPR S| 21N} J] “IDUIRILOD 21 uf Fuid] Juanig o) 3oy

‘snupy
MO 10 ITIRE 0) 31 moffe pue AgAnoIog) DuiEieD M aNEYS

Ty jrey |
g [sse(d 1e[quIng B 10 3qn) 1831} JSUTEIUCD 3T [[1) J218Mm PRy

'SSE[F JaEqUIN] B 10 ag 159) ¥ U] JUIS)
o ApuEnD [[RS B 331 "YSEe [230] UM UOR I [TPe 132197 0]

“AIoyeioqe| ) ul pAgs 3G PTOYS ‘ssofaiay)
PUE PBEISIMPE S§ )| JUILDD JO N0[00 uf 3FURD §1 a9ty Jj

A0S 2 UO SYINUNL (F 1noge o) Ajydneioy; jyyeay pue ajepd

[F518 B U0 JWawad jo (5w 001 noqe) spdures jrewe v el (10
-5 JUIAWRY) O WORIRIIMPY JO wonsep g (4

: unss sagung ou sasmbas

snip pue poLd s Seye juawao Aipenb poodl o sied sy se 4

Junus s awodad [ s1ed au) usmao Ju vy Aienb Funjeg

FULIMS JO SINOY Z2 J21JE [R5 PIf1 9B U3y Juanss penb
pood jo syed inis pateduiod s ssauprey UrEnE jou S30p NG i
TFumaprey up juausordun mouys sied oy | Mol g S5y (1

ATCIEIOGE] 3} U] PSS 3 PINOLUE “2105239t) pue aanssand
O 9Y) J2pun yealq [pm syed s Gienb pood jo jou 51
LD 31 1 "quin 1o amnssaad g s1ed Sip) yeaaq o A1 (1a

'Emoy g ojdn FuLmon anupuos
i1 uoEsasdun yen qung 161830 10U S90P VUm0 1 5T (A

!

uossadnn s j81s
T umad poos sjed aq) e uo uopssadug ey e oy A, (o)

BINOY §7 10) MO Jam s sied gy oan) (m
IEnnas Airenb pood gim sied (o tsgqumi sepugs aredaty m

AN Y} U umoys 58 1Fem Ag sem
jousasad g Fuippe Aq juamad jo ajdures usald s woay sze
Gy X WGy X unng) yowes ‘siaed s aaun aaedaag ()

: mopow Fujuspawy pun Fujpes 308 (@

arnpasoly |

e
-

L -un £10308) 917 18 PAIMOBINUELT §] JUMWIRD YFnoiy

‘POYHAA A LD JUDILAY JL{)

o frenb speurxoadde st 's1891 plag 2san Fupuiopad sauy

BRI (0 SEIUpPUNOS FuunEasasy ()
uopEIINPe j0 topaala (o)
‘uonoe Fuuapaey pue Fumes (v

-1 1859} e

aquanbasqns o) 10alqns prag Ji Ut §)53) 22 Fumoro)

Sunuopad Aq pafipn( aq uso Ayenb pue Hund

,H"._ Apuafian yuawao a1 Fuisn jo JUNOIdE o s15a) L0
! seioqe] A 1oNpuod o1 Ajgissod A@1epauI 10U §1 1)
_aIatm PUE 301N08 [NGNOP B WI01] PAAIRI3L S| USRS
Mpasusyp uopeuodsuen ao sfeins Supmp pore
| -13]|npE 3¢ 10 2)BI0LSP ARI JUSUIAD I 181} SIRHIY

- sARME 278 219t JaA ‘SUSHIPUOD Pajonued 1ap
s Atoan

Juaman uaald awp jo sajduwes sany], : EUEN
‘M@ and Pejs JuLmseat ‘ssefd

@EEEE “aq 1891 ‘eAR1] pafPuren ‘Neld (9318 ‘2ams  smemddy

qirenia)y 10) S169) plef woaad o, IEE
- SLNZONREEdXT
“gapjandu st

| supmuoa 1 ‘sYwWS 11§ pue Lirenb pood jo ) juswa0 3 958D U

TRO]] PINOYS "TEM O 1HING B U LLMOIL] U0 Jo [YPUsy «

‘3@ PULS 3] UORRISINPE J0 1108 Ao
SMOts ssolnuE 10 ssauydnoy ARME 10U ydAnod [ER) Py

| pInotys 1] "s128up tRaMya Ul pROAI UM LROOLLS [23] Pnoysl) b

Fuppas

” g dq papods pauapistuos s8] JUDTRD S} o) tapmird o)

Wwing Jou S20p 11 ) ‘=8uy alo) pue quInig i) udamiaq passatd
gaym patapmod aq pnoys ‘Heq 1uamad s uy punoy dum| Aoy

AW 4

| (009 23] pIMOLE 11 “JURuEED Jo HRg B olu) pRisiug) §) puey Uatm

*£218 yspuaaaE pun LID[UN 3 PINOYS JUHUSD j0 Jnoiog SiL)
<SLLI] §

a[qiss0d AYETPIUNLL 1XIL 2T 11 PAIINPLOD 50 [JELE 153 qF] AL

Pl




176 =
7T

i) Add sand to be tested Hll the level E.nn_..n_.nan..._ﬁ: in th
_ cylinder reaches 100ML mark.

M) Add more solution of common salt in the cylinder tilkthe level
reaches 150 ML mark.

tv) Cover the cylinder tightly with palm and shake the mixtur
of sand and solution of common salt by repeatedly tuming

.. and down;

_ v} Allow the mixture to stand for 3 hours in the cylinder, The silt
being a finer material, will take more time to settle and fortn
a layer above the sand.

vi) Measure the thickness of silt layer formed in the cylinder and
calculate the percentage of silt as follows :

¢)] For ascertaining soundness of cement - Bl

I} Prepare a pat of cement, 75 mm ir
it 1 diny
as shown In the figure. g .

) Cure the pat with moist cloth lor 24 hours,
ili) Then boll the pat in water for a period of 2 hour,
W) Observe the conditions of surface of the pat.

vl Incasethe cement issound, surfaceof 1
i 2 ; ol the patwill not d

EXPERIEMTN NO.1 :

Object :  To perform fleld lest for determi .
e riin ﬂ..: e
aggregate i.c. natural sand. ;o e

Appparatus : Measuring evlinder of 250 Ml capacity,

Material : Thiee samples of natural sand
mon salt in water ete 0 0 Selution of com PERCENTAGE OF SILT BY VOLUME -

Theory: The harmiul substances narmally present in natirs _ Volume of siit after three hours 100
m_E.E are organic matters In the fonm of humus,/ - Valume of sample *
coatings etc., the coatings usually comprise of clay] allt %/CuM = V2/V1 = 100
¥ H or L. = x

vill Repeat experiement thrice to get the average value
OBSERVATIONS :

Clay and silt, if present, in the line aggregate (Le. sand) i

form of coatings or loose form prevent the devel i
bond between the cement paste and Eveopment of @ g Samples ML B
account of thelr fineness ﬂuﬂﬁw uammmunmmmp. ﬂmﬁmﬂn.ﬁﬂﬂﬂnu . S:No: emuiption;of Dats - ]
Mﬂmb:_um of water g required in pre ing & concrete .Eﬁ... & i ] I
”.w.ww_ qumﬁwmﬁwwﬂﬂ!ww Eu%nnﬂm M:an strength of concrete. Thered! .  ‘Total volume of
_ periormed to determine the presence of clavt
__En silt before using the natural sand for E___..u&_._w_m Ennﬂuﬂﬂi sample (V1) ML
nix, 2. Volume of silt afier
L .hﬂ._n_.n.ﬂm.m linld test of determining volumetrically tie percent- R g Bl
ige c. silt in the natural sand This test is recemmended when the 3, Percentage of sill
mm.?_.....__zh.. of silt is upto 6% by volume. In case the percentage of Volume = V2/V1 x 100
SUL exceeds 6% accurate tests as Por (.5 © 2386 Part-I1- 1963
[ 41+ M

should be ¢ & - ’
¢ conducted, In such a case. Lhe sand should be washed e ]

betore adding the same (n the comcrere miy,
Procadure :-

I Il the measuring eyl
T viinder to SOML with approximatel
solution of common salt In Wl g TN

Result : Avernge value ol Slit content = 3

Coneclusion : Sinece the percentage of silt exceeds/does nol ex
ceed 6% the Ane aggregate is required/nol reguired (o |

washerd.
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CONCLUSIONS :

Far a given concrete mix of by volume,
artual proportioning of the sand under test should be

RESULT :

: , cohesiveness of aggregate. Only then the conerete mix can be
I'compacted Lo get dense concrete,

o Stlump test is a field test used to check consistency of
ste. Requisite amount of slump is rquired for different types
nerete construction. Onee the slump for a particular work is
fécided, il Is desired to use the conerete of that workability, Thus
fie slump test Is very useful on the site as a check on the day (o
§3y and hour to hour variations in the ingredients being used for
iteparing the concrefe mix. Increase in slump means that either
moisture content In aggregate has unexpectedly increasied o

ere s change in the grading of aggregate. Too high or too low
Siump gives immediate warning and thus enables the mixer
iberator to remedy the variation in the concrete mix.

AVERAGE PERCENTAGE OF SAND = _w__z_._

PRECAUTIONS :

i} The top surface of sand should be properiy levelled smooth!
at the time of measuring the height.

Ul The height of sand should be accurately measured before
and after rodding the sand.

::Ecmmnnmrc:_nu.:um:u_.qmurnm,n:._:m.._.:,..,,_a::nncugﬁm.
o the other, q

FRACTICAL UTILITY :

This experiment is performed to know the bulkage of sand
when batching is done by volume so that the rauired volume of
sand can be proportionately Increased.

EXPERIMENT NO. 3 :

Object : To perform slump test for workability of concrete and to |
verify the effect of variations of water cement ratio, fine aggre-
gate voarse aggrefate-cement ratio on slump

. For slump Test &

) Clean the internal surface of the mould thoroughly by
i°  removing the superfluous moisture and set concrete, if any

i) Place the mould on a siooth, horizontal, rigid and non-
. -absorbent surface which may be in the form of a carefully
levelled metal plate.

i) Fill the conerete mix under test in the mould in four equal
i layers, by tamping each layer with 25 strokes with the
tamping rod.

Agpparatus : Mould in the form of frustum of a cone, tamping rod.
| 8 mm dlameter and 0.6 m long, trowel, metal plate, steel scale, |
rays gto.

L v After tamping the top layer, struck of extra concrete level with
| the top of mould by means of a trowel or tamping rods so thar
the mould is exactly [lled.

Remove the mould by leaving the compacted conorele [n

Material : Samples of cancrete mix to be lesied and Its ingredi-
position on removing the mould, the conerete will subside

enis,
Measure the helght of the subsided concrete heap of the
spectimen by means of steel scale immediately after removing
the mould,

Find oul the slump by determining the difference between the
height of mould and that of the highest point of the subsided
concrete heap as shown in figs: 4.1

Theoxy : The workability of a concrete mix (s defined as the case
with which it can be mixed transported, placed and compacted
in position. The workability or slump depends upon the water
eantent and proportion of fine aggregate to coarse aggregate
and aggregate to cement ratlo, For proper compactien, the
conerate mix must have some mobility without loosing the
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13, 1.5. 9103 - 1979 Specifications for admixitures for conll e from established alignment  + 20 mm on straight

crele H.ﬂﬂh_.u.ﬂﬂnw
14, LS. 8451 - 1985 Guide lines for placing lining for canald) re from established grade e (O ﬂ.m:_m_
curves or tangen
_Types of lining
4+ 20 mm on small ca-
I, Puddle clay lining nals
L5 ] 1
2. R.R Lining Variation in thickness of lining + 10% provided average
5. Brick Hning . thickness Is not less
4.  C.C. lining than specified thickness
#) Precast

The hed lining shall be water cured for 28 days through
frovision of earth bunds of small height so that a column of water
[8-available above the lning.

| The {oints of plain cement concrete slabs lining on side slopes
thall be water cured through sprinking of water at regular
als at least for 21 days,

Weep holes :-

To prevent water pressure behind the wall drainage should be
* ovided by the use of large material against the back of the wall
a n by weep holes, walls rétaining soils through which water
freely passes, such as clean gravel and sand, should have 2 drain
of loosely packed rubble running along the back footings from
wh ¢h good sized weep holes from 1.8 to 3 m apart should lead
through the base. With more retentive soils a drain atleast 250 to
300 mm wide should run nearly the whole way up the back of the
wall, The mouths of the weep holes should always be carsfully
protected by loose packing. In some cases extra weep holes a!
higher levels may be advisable which may be 50 to 75 mm squarc
or 75 mm pipes may be used at about 2 m intervals [in staggered
positions) vertically and horizontally, the lowest being 30 cm from
he ground level. Weep holes should be given a fall of 1 in 8 from
the back of the masonry to the face. Weep holes should be provided
in all abutments and wing walls. Weep holes should be provided
‘above low water level 15 cm drain pipes can serve [he purpose

b) Cast in Situ.
5 Cement-soil Lining

The finishing in lining shall be in accordance with clause 5,7 |
ol 1.S. 3873 - 1978. The finished surface shall be equivalent (n ||
cvenness, smoothness and free from rock pockets and surface |
volds to that obtainable by effective use of a lung handled steel
trowel. Light surface pitting and light trowe! marks will not be |
considered obfectionable. Where the surface produced by a lining
machine meets the specified requirements no further finishing
operations will be required. The top portions of the side slopes of ||
ithe canal lining extending 1.50 meter vertically below the top of |
the lining shall receive a non skid, longltudena) brush finish,

The surface of concrete finished against lorms shall be even,

smooth and shall be free from projections, pockets haney combing
and other objectionable defects.

Use of any finishing tool in areas where water has acoumu-
:ated shall he prohibited and all finishing operations shall be laid
until the water has been absorbed evaporated or removed by
drawing. mopping or such other means

Tolemnnces ;-

The permissible tolerances for the canai lining shall be as
under in accordance with section 5.3 of LS, 987 |9RO
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o8 TEST EQUIPMENT
5.6.0 LIST OF EQUIPMENT FOR CEMENT AND CONCRE [E5§
TESTING S ) Unit Weight containers | Minimum Capacity of Measurne.
= : iy of
TEST EQUIPMENT 3 Maxca Sizeof CRRECHYD
- . Flame Photorneter i vil) Sampling (Sand) i dm3
ACEMENT
Spectrophotometer i 2 80 (3
g] Chemical . Potentiometer, Silver Electrof ;
Calmet Reterance Electo ds vii) Specific Gravity and Absorp- 37.50 I
I} Alkalines Salt bridge tion 50.00 14
i} Minor major sides by 75,00 28
Zaloreme 114.00 7l
Caloremeter C.CONCRETE 152.00 29
lif) Chloride a) ‘Fresh Concrete s
. Refiler sample Divider
tv] General {) Aircontent - _.u
paratus, stop watch, Pyenometer
bl PHYSICAL {-c-Chatelier Moulds hot wats e t
bath }_.g_mﬁ.. 1 : iif) Temperature measurement | A meter )
) H.Enmnmm . Hﬂﬂﬂdﬁmﬂ moulds 25 x B ) Mixp rtions Internal Vibrator, table vibrato:
I} Soundness Le Chatelier . : Metallic Themometer
T g | time nepgiaus: moulds settingi Equipment as in 1S ; 1199 fo
i} Consistency and setting ton tesH ﬂﬁm_bﬁ ﬂ b) Workability Tests Determination of constituents
time (Initial & Final) o] s . i
onnes) vibratig ma i) Slump test Stum cone Apparatus Compat
iv) .hﬂgﬂﬂgﬁﬂmguﬁg moulds 50 sq. cm. ga :
catorimeter ba nn ther= ii) Compaction factor test tion :
vl Heat of Hydration mometer length comparator, Factor apparaturs Universal
vil Drying shrinkage Dot stop walch timer e | A Testiig Machines  with
vill] Gereral midity chamber incubator, o) Hardenec cank Acccessories (Cap. 100 lonnes
_ww_wmmnm;ﬂ“ﬂ:na (ACC 0.001 g} {) Compression, Flexural, ten- Concrete worlability mete
trol room (T wmuﬁmm__munrr__ sion bending & Brined hard-
B, mmnmmhﬁmmmnoznmmé ing tanks P of standa T ness tests. Capping moulds L
al Gene Slesves and réeceiver . { eylinders Laboratory concre
. i) Capping of cy
st Electric Drier, hot plates set ofj; -
I Crustiing value standard slevés id and receiver @ (i) Mixing of conerete Reflectance meter
W Impact value w%mwunn 10 Mo B \v) Testing of curing com- Optical microscope, grainding
Iif] Abraston value el zeep. . pounds. and polishing equipment ultra
V] Allkali Adgregate Reactivity :Eﬂﬂ._u:nnmmm_.. tonnes) crus sonic pulse ,_._,M._ﬂu.._uwﬂ.._. ...Euﬂ_,_h:.
: .| and ball mill proviling : Tests hammer core £ TR,
v H.q.ww_:ﬁmmm longation indi- | 3 35.50, 16 toppcoviling rings ) mﬂnnﬁ, nm_ o ie g sssd
ces Crushing apparatus Y Microacap conductivity apparatus permi
ﬂmm_.nnm e impact test maching i) Non-Destmetive ability apparatus.
Angles machine il Core Testing
Rearction containers
Apparalue. for measurin
Fm__m.:nmm and clongatioh
indicies
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5.4.0 FREQUENCY OF TESTING
S Test  Frequency of Test Purpose  Test Desig:
M, . __..E_..Eﬂ
| 2 3 w4 5
I, Graln size analysis  One (est perday/  To kuow As per 15-2720-[v
classification for ever 3000 In classifications of
soll netually put
In the embankmeént
2. Atterberg Limited One test per day do [S-2770-V-1070
3. Specific Gravity  One test per day dn 15-2720-Nll-1964
A Field Denglly and One test fof every To determine — 15-2770-XXVI- 1974
Malstiire confent 1300 m3 of edrth Ihe placemont  1S-27440-XXIX- 1968
work amd illensi lensily and 152720, XXXI0- 1971
one test in ened st
taver Lild on oonletii
cenbirdoment
. l-sttu permeability  One test in ane To determine  15-2720-XV1]- 1965
Tl meel or gvery permeabiility
Im of emibank: charcter sl
ment helght or of the M
fiar 20,000 m! ialerial
i Trizwcal Shear One tedt in one To know the 15-2720-X11- 1975
Thes week or every ahow choi
3m of embank- cteriaties ol
merit or for 0l materin
20,000 m? (in-altug
L Cartiolidation 1 sel of 3 xam- To know IS 270XV 1965
s ples in every L sedtlereni
Bm height of raite st
crnbankment or s maniiwie
or far 30,000 m*
orance in len dmes,
2 Standird One test per day To deterinine 15-2720.Vi1- 1970
Procior Tor indivichial MDD and DMoe
Tent Bormow Arey of the salid ana

chmpare the resulis
with llbwratagee
LT

193

1l z 3 4 5
I15-2720-11: 1 875
9. Moisture one test in each  To know the
conlent sample moisture content
of the sample
. 18-2720-Partll- 1472
10. Stirinkage One tesl tn ane To determine
Factor week or fm of shrinkage limined
2. FILTERS
11, Grain Size One test for To find % of 1S-2586-P |
Analysis every 200 m? of the D50, D125, D30
i of fiiter {sand) D50, D60 and DES
(e test for grain sees of
every 200 m3 matertals
fllter (Apregatel
1S-2386-Phri 1]
HZ Clay lumps and Onie test lor every  To find out
n”_“.._ organic 200 m? (sand) clay lumps
Impurities One test lor every & Organic
. 200 m" (Aggregate) E__EEE
liewre

The actual frequencies shall be determined by the Enginecr- 1
charge to suit the nature andmaturity of
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5.1.2 Other items
SLNo. .S, Number
al IS: 4701-1982
02 IS:7293-1974
03 18: 3764-1986
04 IS : 1948-1970
05 I5:2720-1970
{Part-2)
06 IS : 2720- 1980
(Part-7)
07 IS : 2720
(] 15 ; 2720-1976
(Fart-29)
03 i%: 1BRRB-1982
10 15:2131-1981
Il 5 4332-1967
(Part-1)
12 IS 1 2720-1983
(Part-4)

Short Tule

Code of practice for Earth work on
canal,

Safety code for working with Construe-
tion machinery.

Safety code for excavation wark,

Classification and identfication of solls
for general Enginecring purposes,

Method of test for solls part-2 determi-
nation of water cantent,

Method of test for soils part-7 determi-
niation ol water content dry density
relation using light compaction.

Method of test for soils part-28 deter-
mination of dry density of solls (Part-
28) - 1974 in place by sand replacement
method.

Method of test for solls part-29 deter-
mination of dry density of soils inplace
by core cutter method.

Method of lead teat on sotls.

Method of standard penetration test
for soils,

Methods of test for stabilized soils meth-
ods of sampling and preparation of
stablilized soils for testing

Method of test for solls
Analysiz

Graln Slee -

(13

14

15

16

17

18

19

20

21

2z

23

25

26

15 2720-1983
{Part-4)

15:2720-1971
(Part-9)

IS : 2720-1991
{Part-10)

15:2720-1986
(Part-13]

IS : 2720-1986
(Part-15)

15:2720- 1983
(Part-14)

1S ; 2720-1987
(Fart- 16)

1S 2720- 1964
(Pari-18)
[S:2720- 1977

(Part-40)

1S : 2720- 1977
(Part-41)

[5:8237- 1985

[5:8414- 1977

IS 4081- 1986

I5: 4868- | 985

197

Methaod of test for solls
Determination of liquid and plastic lim:
its |

Determination of dry density
moisture content-relation by constant
weight of soil method.

Cetermination of uncanfined
compressive strength

Method of test for soils part- 13 direc)
shear test,

Method of test for solls : Part-15 deter
mination of consolidation properties

Index (relative density) of cohesfon less
soils.

Method of test for solls,
Laboratory determination of C.B.R

Method of test for solls.
Determination of feld molsture equivs
Ienl

Method of test for solls determinntion
af free swell of soils,

Method of test for solls,
Determination of swelling pressure of
soils,

Code of practice for protection of slojie
for reservotr embankment,

Guidelines for design ol under seepage
control measures for earth and rockilll
iams.

Safety code blasting and related drill
Ing opermtlons.

Ammonium nltrate for explosives
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B2

63

&4

e5

[r1+]

57
838

69

70

2506-1985

3363-1965
1199-1959

3370-1965 & 1967

(Pat-1 to 4)

2505- 1980
3558-1983
1656-1968
8989-1978
4990- 1981
B505-1985

3696-1991
[S:456-1991

15:1786-1985

15:432-1982
(Part-1)

I5:818-1968

00

General requirement for concrete vi-
brators screed board type.

Specification for pan vibrators.

Methods of sampling and analysis of
concrete.

Code of practice for concrete struc-
tures for the storage of liquids,

General requiremen! for concrete vi-
brators, immersion type.

Code of practice for use of immersion
vibrators for consolidating concrete.

Specifications for lorm vibrators for
concrete,

Safety code for erection of conecrete
framed structures.

Specifications ior plywood for concrete
shuttering works.

Code of practice lor installation of joints
in conerete pavemerits,

Safety code ol scaflolds and ladders.

Code of practice for plain and reln-
forced concrete

Specification for High Strength de-
formed steel bars and wires for con-
crete reinforeemeni.

Specifications for mild steel and me-
dium tensile steel teus for concrete
reinforcemeni

Code of practice for safety and healthy
requirement and gas welding and cut-
ting operations.

73

74

79

76

78

81

B3
B4

85

B7

I5:3016-1986

I5:280-1978

15:2502- 1963

1S:9417-1989

15:2751-1879

IS:814-1991

15:1278-1972
15:456-1989

IS:3873-1978

15:2505- 1980

1S:2606-1985

1S:3366-1965
1S:36568- 1983

[S:4558-1983

IS:5256-1968

[5:30B5- 1965

201

Code of practice for fire precautions in
welding and cutting operations.

Mild Steel wire for general Engineering
purpose.

Code of practice for bending and fixing
of bars for concrete reinforcement.

Recommendations for welding cold
worked bars for reinfeced conerete
construction

Welding of mild steel plain and de
formed bars for reinforced construc

Haomn.

Covered electrodes for manual metai
are welding of carbon manganese steel

Filler vods and wires for gas welding.

Code of practice for plain and rein
forced concrete (Second Revision)
(Amendment No. 1)

Code of practice for laying in-situ ce-
ment concrete lining of canals, (Firs
Revizion).

General requirements lor concrete v
hrators tmmersion type.

General requirements for scréeed bhoard
conerete vibrators.

Specification for Pan vibrators.

Code of practice for use of Immersion
vibrators for consolidating conorete

Code of practice for under drainage ol
lined canals (First Revision)

Code of practice for sealing joints i
concrete lining on canals,

Methods of test for permeability ol ce
ment mortar and concrete
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120

15:8381-1977

15:1200-1976
{(Part-1V)

[5:11216-1985

i5:3696-1978
(Part-1)

[5:3696-1991
IS:458- 1988

1S:783-1985
33:976868-1981

I5:6066- 1984

IS: 1838-1983

15:3597-1985

I5:5382-1985

I5:5751- 1969

204

Recommended practics for quarrying
stones for construction pumoses.

Measurement of bullding and civil en-
gineering works stone masonry,

Code of practice for permeability test
for masonry (during and after con-
struction)

Safety code of scaffolds and Jadders.

Safety code of scafiolds and ladders.
Speclfieations [or concrete pipes with

and without reinforcement (Third revi-
sfon)

Code of practice for laying of concrete
pipes (First Revision),

Flexible PVC compounds.

Recommendations lor pregsure grout-
Ing of rock foundations in river valley
projects [First revision)

Specification for preformed fllers for
expansion joints in conerete pavements
and struetures (non-extruding and re-

sillent type) Part-1 bitumen imprequated
fibre [First Revision).

Methods of test for conerete plpes (First
revision),

Rubber sealing rings fur gas matns
water mains and seweis |First revision)

Pracast coping bloclks.

'6.2.0. Mechanical

206

CODE OF PRACTICE FOR MANUFACTURE AND ERECTION OF
CREST GATES, STOPLOGS, HOIST GATES, GANTRY CRANES
ETC.,

SLNo. LS. Number Short Title

01 IS:4622-1967 Fixed wheel gates.

02 IS:875-1964 Code of practice for design
manufacutre, erection and testing of

_ Cranes & hoists.

03 IS:3177-1965  Code of practice for design of overhea!
traveling cranes and grantry cranes.

04 [S:961-1962  Structural steel high tensile.

a5 15:2062-1969  Structural steel (Fusion welding gual-
ity).

06 15:800-1962  Structural steel (Standard quality)

07 15:1365-1968

(64.67-1967) Bolts and Washers.

08 15:2004-1970  Forged steel.

09 [8:210-1970 Cast lron

10 [5:3016-1965  Fire precautions in welding and cul
ting operations code of practice,

11 818-1868  Safety and health requirements in elec-
tric and gas welding and cutting opera-
tions code of practice for.

12 822-1970  Inspection of welds code of procedure
for.

13 823-1964 Manual of metal are welding of mild
steel -code of practice for.

14 1323-1965 Oxy acetelene welding for structucal
steel work in mild steel code of practice
for,

15 816-1969  Use of metal and welding for construe-

tion in mild steel.
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Structural steel

Gulde shoes.
Casl sieel.

=]

Corroslve resistance steel,

15:1030-1962
15:1570-1961

15:226- 1969
1S:2069- 19649

IB

E
|

+5

60

15:8400
(Pari-H)

Test Method, Value of the

Linit

IRHD

Property

_ Physical properties
Hardness

= g

i5:3400
-0
15:3400
(Part-1}

MPa

Minimum Tensile

Strength
4 Minimum Elongation Fercent

ut break

i |

1S:3400
[Part-X)
duration(H) Temperature

+0 to 24.2 (deg ¢) 100+135

Percent

el

. Maximum compression

Temperature

(deg C) 100+1

15:3400
(Part-X)

duration(H)

Accelerated Ageing

Or

+70

Or

Max Change In Hardness

.1
3

+15
- 15
- 40

IRHD
Percent
Féereent

2 Max change in Tensile

"
kol

Strength
4.3 Max change in Elongation




FORM NO. 3
MATERJIAL O.E. REGISTER
MAME OF WORK --
f}ﬁm‘ipﬂﬂn' Whether the material | Remarks of Q Signat
Dats of APP’“"‘H";M Location | 12 as per specification | Staff if any 1Cumpl[am:c of AE MEL;-“ o
Material Quan with result of the when the ma- |[Construction DEE )
analysis with refer- |terial isnotas |Staff (Constn)
ence to sample in Lab |per specifica- "
Test Register tHons
| 2 3 B 5 6 7 8
Signature of
AE/AEE/DEE | Remarks
{QC Staff)
9 10
S —— - — __
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FORM NO. 4 2
REGISTER OF FOUNDATIONS
NAME OF WORK -
_ Details of area where foundation are _
Date proposed Nature of Details of | Detalls Dctails of
sollmet with at | clay layers (f [of foundation measuring
s, Foundaiion | foundation level any lreatment | instuments
i 2 3 4 5 8 7 8 9
Deviations frem SIGNATURES
(OR) DEE(C) | FEIO | DEE(C) Qo)
Specifications EE/QC
U anmy with authority
10 i1 12 13 14 15

00000000 e O ODOOOOEOEOOOOOOPOO0 QO
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FORM NO. 7
REGISTER OF FLACEMENT FOR REINFORCEMENT

NAME OF WORK :-

- . Signatures
ﬁ{:‘ Description I?ct&ﬂs nt;!RLC ‘a;urk of Eit;';strut'unn REMARKS
Mo Staff
1 2 3 4 5
= MAIN REINFORCEMENT
al Bar No.
b Dia of Bar
cJ Me. of Bars with spacing,
d} No. of welded Joints.
2} Whether qualifed welders have been sminloyved|
and anality welding work: test checkead
il DISTRIBUTION REINFORCEMENT
al Bar No.
bl Diz of Bar.
o} No. of Bars with spacing
1. Whether overlaps are as per specifications.
w. Whether cover is as per specifications.
e e R = E————————————— . |
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FORM NO. 8

MWWMMDFWW STRENGTH OF CONCRETE SPECIMENS
NAME OF WORK :-

COMPRESSIVE
PARTICULARS Mix | W.C. I‘S]um’p Date of| Date of |Age In broenaTH Kg/OM? ’lerﬂl

OF SPECIMEN |Proportion| Ratio casting) testing | Days 29 days| pEMARKS
i Kg/CM2

1d. | BATCH ““.‘ﬂ’. Average

NO. NO,
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FOHM NOC. 12
MOISTURE CONTROL REGISTER

MAME OF WORK :-
Chainage | Total |Quantty In Motsture |9 of mots. | SIGNATURE OF
place REMARKS
length|loose earth OMC| tobe ture con-
i o it supple: |tent before [T oo |Q C
L}
ture mented | rolling | e (Staff
1 2 3 4 B B 7 3 g8 10 11 12
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FORM NO. 13
EMBANEMENT TEST RESULTS REGISTER
NAME OF WORK :-
LOCATION OF TEST PIT LAB RESULTS
e| BElevation : t ;
hainag oordinates| R welght cxitir sample
1 2 3 4 5 & 7 8 9 10
Volumeof | wet ﬁ;ﬂf‘. of \weight of dry| WelBNL o | o6 o moisture | Fleld dry (06 of campac-
i tie [ i laken water '
ore cutter | density for = sample domtent content density tion
i1 12 13 14 15 18 17 18
SIGNATURE OF
Type af Mo, of REMARES
Roller Passes  |AE/AEE (C) |DEE (C]
19 20 21 22 23
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0.K.CARD FOR EARTH WORK EMBANKMENT

5 sl ol
zm..._, s ontracto mﬁ”ﬂ_ :ch_u
3 wal N WL
G rcs) (ocs Hemarks
1. DATE
K2 Fﬂﬂh.—.ﬁznlu_u—uigﬁ
FROM KM.

TO KM,
4. ELEVATION (R.L)

4, SURFACE PREPARATION,
WHETHER AS PER SPECIFICATION,

4. TYPE OF ROLLER USED,

. LOGATION OF TEST AT KM.

7. THICKNESS OF LOOSE LAYER

4 INITIAL MOISTURE CONTENT,

4, AEMOVAL OF OVER SITE
I TOR LEVEL AFTER COMPACTION OF LAYER,
i1, WET DENSITY

12, MOISTURE CONTENT
IN ROLLED FiLL

12 DRY DENSITY.
14, LABORATORY O.M.C,

AND MDD,
16 COMPACTION EFFIGIENGY.

b EMBANKMENT OF
INETRUMENTS
DEVICES (IN CASE
OF EARGH DAM).

7 METHODOLOGY OF
ADDITION OF MOISTURE
WHETER THROUGH SPRAY
FAOM SPRINKLER TANKER)

1B, MAMNUAL COMPACTION [F ANY,
'8, LAYER PASSED.
i ANY OTHER BEMAHKS

Gheiit, o Sign, ol

S of i, @
GDAR (€8] OOAP (OS]

Contramio

|

22

0.K. CARD FOR GROUTING
Chalnage of Stucture

Contract Mo,

Nama ol contracior ;

Dated Signaturas ol
Contractor GOAP(C.S) GOAP (QGCS}

S. Daserption M ke

Ma

- GENERAL ;

1. FLL AND AREA OF SURFAGE
10 BE GROUTED.

2. CLASSIFIGATION OF THE
ROCK STRATA.

3. SALIENT FEATURES OF THE
STRATA SUCH AS A FAULT
ZONE, CAVITIES, FISSURES
ETC.

4. PERAMEABILITY VALUE OF
THE STHATA BEFORE GROUT

GROUP :
L, PATTERN OF GROUT AZOPTED

B DEPTH AND DIAMETER OF
THE HOLE

7. PRESSURE ADOFTED FOF GROUT

B PROPORTION OF GROUTING
X,

g [NTAKE OF SLURRY MCHTOR
PER UNIT AREA PER LINIT
TIME

10, TOTAL QUANTITY OF INTAKE

11, FINAL PERMEABILITY VALUE
OF THE STRATA, AFTER
GROUT

12, WHETHER THE SROUT STAATA 15
QK

Hign. ol
sign. ol o W O
GOAP (CE r@hmmﬂ
DEEEE  per/EE

Eign. al
anfractor
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APSS
138 & 1803

H Physical Requirements : The materials 10 e usaulor ho work should oo natural ssnd
fdarum, graval, erueshad stonm o combinalion thom of i sntily the lolibwlg eedtamants
#) Tha mix shuld bo from tho six gracings greon in tablo 4001 & 400,200 MOST In 2oms speial

224

WIRT

1

cisal inbdilied grading inay be used &= adogried b same APSHE Wik
TAHLE 400-1, GRADING FOR GLOSE-GRADED GRANGLLATI

5UB.BASE MATERIALS
IS Siovo Por et by waight Dassng o 15 sieve

I Dusgmintion [Grading | Garaed|pg 11 Graetiing 11
75,0 mm 100 -
mu.ul n 80100 Fi ] ﬂx.l R
25 5 mm 55-00 BH0 1600

! B0 B-55 B a8y 5504
475 mm mEs | we | oo
236 mm W40 1egs 20-35

0425 man R B
2.078 mm 10 | B
CHR Valuy N -
[Mimrrasn) - 1] 20

FABLE 400-2. GRADING FOR COARSE CGRADED GRANGULAN

SUE-BASE MATERIALE

1S Setivsi

i el by Wikigh! pansakg fh 12 deve

Deslgreatieh

(erafineg |

Gieagng

5.0 mm

1041

S0 men

104

Far il )]

5575

B

ESlmm

£75mm
30N

T0-30

0. 425 mem

. 0ots mm

< Tl

CAH Yalue
itfaryrmmy

aHn

Circing 1§

M

i} The muterisis pasting d2Emicrons i (he mix sRo hmve LE & B0 rad men i 26% and 8%

runpsetiyily (APSS 138 spociies ayen aiffier imes ol POW a9 19 aspietih

[l it d1iy sholsd prodles tha mgoered inbaimieny ORF yelme o0 0 fade soshid sninses

|

22b

Requirements qf materials be pserd
Name of sl Lot mauls Finld results Allownble fmits
] i 3 &
fa) Liquid Lims Le=z than 25
() Plesticity Index Loss thar: & _
{3 Opberline miladuly boies| [
() Max Chy density = ﬂ

Higha 1 Nana af Itesa seguitamants sre baing followid in many cases fesuliing in premanuns f)uih
o workd. Awireiess bs fo b ematod in tha hietd oficens regarding these requiramants. Do
G st 10 10 15 yesars tasts wemn conductad on many ssmples received from ail pver Andhos
Fradesh and nal oo of tham safisfied even ono of the abave 3 requiremernts. Il provas thal
graval in e orginil stata k= nol subtablo for ute in sib bhass sonstruction, 1 s 50 e ree wit
arher rmtalals o sattsty the requiremaonta

3] - Sorte secorrimatitod mixies an g bakow

a) For CBR of 15%: 70% grncal+ 1% ol Smms 20% slone dus| or sam

n). Fov CBA of 20%: 65% gravel 4 5% ol 12mm = 10% ol Bmm + 20% of glone dust o s
) For COR of 30%: 55% grovol & 15% of 40 & 10% of 12mm « 20% of stona dust o sand

4) Companted Ly ke < 8) 00mm et £ smonth whashid ok in s
o} 2R5mim maximum ¥ vibeaions rolier is isad
5) Reiptive Camoadinon ;

() Frabd MDD shouid nal o0 fess M $5% o lab MDD delsimine o: i Stnned Procines
cimgattan el e pranulai sl base © ordinary miler s omed,

{0} Fretd MEOT sheiislit nat bo hess thass BE% ol latd MDD oy par modlisd Proctonrs eormation lis
 yitrshary oy o e

Al Motsbim corniiein « 1% i - ol OME at i tme ol coftipation

7} Chuality centrut Egaipemmnt | a) .G, Equipmint avaratie st si offics
DY LG Equinment availabia with ol ollicom.

B) QC Toals 1o be done 1) Skive Anslysts. 2) Aterbarg's imite. 3) Proctors test fo 1l out G0
nred MCID. #) Lih CBR o0 4 deys soakiod st 5) Flald dondily togt o fivd miatve cainpaclion

B e to b wthed - 1) Muasiomonts: Width and compacied thicknass, 23 Finld MDD ann
v Lety bl o firkd relalive compaclion, 3) Cambar and fohgiudingl uadiistinns (may | e

WATER BOUND MACADAM SUB-HASE/BASE

11 Spectfication Nos provided in the agrerment :
Standard Specifications

APSS MOST
30, 1601 & 1500 | Tor sihgl s et & A04 - tor gracked meatal
fon freedon mtl -

2} Physicel Reguiresient of conrse agoreguies ©
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B.T. SURFACE DRESSING/BT. RENEWAL COAT
1l Specification Number provided {n the agreement |

Etanelard Specifications
APSS A
15410 Bilumisous sufdce dressing 20mm wilh
piremixed aggregatas tvor WEBM ar womn oul
iuminiis surfnces
2 Requirements of materials -
Marme of Test Lty Peauhy Fialll Houlis Al it
Lanits
Shave annlynis Lindir
Suzn MILL
Aggrogate fmpact Vatun a T w
TN
[ Flakireys: index - R
| MmN

Sion Somrmiabis - 15 mim s - 027 sy T st Pefiolly pessing S save nd whiolly

il Hinder Connent s For thek conl - 9.0 ks ovor WENW sartam
< 8.0 hgs over BT aurlncn
o permineg - 44 e of Dl man nnnlila b pirmmendd with (27 cum |G ks i oun. of sone
b poTEll)

141 ks OF Biturmen an por APSS 1510

4| Jtems to be perificd during constrictian
i) Ternparralum of fismix 100° T'lo 16080
b Tirpermtune, of bituman 150°F o 1637 &
G} s Rridysis on 12 5Tem chipe
il Vizsily vireinto ol board. koS plars andd RraKEE aa08 B i

91 [iens Lo be verified qfter construction |
i} Maasyrements width and compactod thickness
) Carmisar mod lorgitudinal undulstiong (e Bram]
i} Coleetinn of BT sampio 15 om > 15 smin g for bl o et pna sgpep anshoss

SEAL COAT WITH PREMIX AGGRECATT

tiweaitichlian Musmhar APSS 1618

e il Ao arpgrin i bR e (wnolly paar 10 Sl e LY rrakEl w3 S8
it}

Rt of #ionm aggraghes 0,02 cuny Degm

sty off Bdlurman’ ©8 kit Gagr

lmportant DOS and DN TS io Civil Engineartog Worka

Cetment 1) Cemont & o bo vertfiod fob s poadi, wdeh of moidiailin el sothe el e
caprilficnin batore iam
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Impartant DOS and DONTS in Civil Engineeriag Works

Cement 1) Comerl e o be vinfind 190 ns grace, week of mamulacion and mull .
A s ] ) el aullerdicatad e

2) Tha giradu numbor (33,43 or 53) ks Lho compressive stranglhs In Mpa (IMPa = 10.21Kp'Sg Crn) o
Muhﬂqﬁnigﬁpﬁgq?ﬁ:ﬂi madn of (1:3) comont monar using fine sang (Ennore
At Tha same Iype of matnfake and comant Mol s going 1o be ugsd lor controlipd concrse wark im
10he sant 167 mix detign

Water walar unie! fof mizing and curlog shall be claan and fre infutious smounte of ois acic:
alkalin, =alls, pugor, arganic materials and othar substonces that rmay b delstanous ta aoncrmie i
sieal Potabls walor i genemily connidemmd satisfaciony formibng and curiig with saawats snall rol
it pebrttd

Coarge_igeregates Al e coase Aggragntas shall condim jo (53350 The markmres wibue o
mganﬁniﬂgi_iﬁi

Sand. Sana shal conmar of ciean, hero, stoong Bortiches wnd siall nol obntain diel irmod, soll o
Natky rremtenals, mine or olfur debsbsaous matwrials S cantent sha() not b morm s d%(ABSS] 1
fipacifecd

Finonaks moduliis shall fielther be tess Inbn 2 0 nod groater thany 3 5(MOST)

Brick work |} Modtar joint iticksess st nat wxcoed 10 mm in {51 chass bikos and 12 mm n 2l
clpss brticin 3] Bricks shai| be ested for size; shape, crushing strengt (shdll not bis leus than 22
FigeSaem lor anfingry bricks) and wither abeamption|shall be e than 2076 5) Bricks sl b sl
al fwasr for 1 hour bolom uae

Stone masonry 1 Gond A slone i ony courss akall over lnp e stone i he oo Bolow,
Jairis garatiol 1o the prossara in twn adjoining caurses ahall nat e oo albaly in e sme vordics
Bz

2) Bont atnrns Stunf) it s Shee vl it istiesviste ol 2M I fangth and 0.8 in halgh! ana ahadl nn
thereragptt e sl ) 1wl fig st ke 1 00 mem in (ckrmsa, 11 1 wall i 'mmors thet BO0 mi
i i llrser il bt mb) bons okl v v fes bk, st hastier ovariBming i ot ity 41 el
15ih MK Thie bond piopna ahall b olgaily mekod o alh The Tases

BUIIDINGS
V] S e cossriatpom Of AT0: DASEerg) B pan sin phan.

2) Cnwch the S8 C. of soild os gesumod scoundy existong Excavae upto the depte wiiors desiie
S.8.C. of the solls arm et wift Chick tor othar types of soll =tmitn, which may e mat will) fer
e il Ehls bealleding.

A Chvec (e F3,0,0 Cesapnts willl I stivares, Note e oored aimmitibn ol gollimms and dimety
of rajalarcorman tefom czsling loodngs, Conmill e design office Il iecossary.

4) Datfng ol relpdarsnment B very cessripl, Check for correet sochatges, lps, coniiution o
mirdarcement of i nther spros

%) To maintaln unllonm coveroast brigquisito s vall In athanos 8o that By goln stiength and da il
fat crushad ynder raiifarsomant while consmifing '

M) Geoaratul aboul M pasiioning of mnforosmen in contlevers and ohazrms. Chaol Jof susficm
pnohorage. Do not rtmove shultaing unlil sulllclant countas palineing bsad bs avdligble B
forcomuen) i W0 De keptn op in contlywer postions

71 In hong contitwme chozitine ioct cadiliowi it i tiethor o give ospeimios bats of 2000 26 (ol s
apmalzhng ot Bbaul 8 raipi. 5O S0 wl oormen

) Pl bor oxpanmeon jounis wek moadvanco: Simitany ohalk ou concmiing scheouln, Wil uriias
AtgrscEng whnts 10 8100 and whiats o pive i construotion jabnt

@) Fime the brichewmr, aniivbemity, chwmie whseitinr jmebe con ke i band o CC, piree sie oo Eed
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i) Aniar s possibla bar of Jull tergth shall be Usad, n et this ia nat poieibie, overtapping ol
bttt bl o dono &S drocled by the Enginserdr-Share. Wher practicnbls, ovariapging
taursd &bl ol bouch sach oy but ba kepl o pan by 26 mm o |30 |imes T maximum s
of thar oonresa nggregnie swhichovar s greddes for coneesting bebwoan hem, W nol isasible,
ciritinppdng hars shall ba bound with annegded staed sim, nol fess fhan | mm ok etk
Hiht,
The ovardnps shall be stagpered [or ditfarent baws ana [perien o) podnis, afong the span
wihes nathar shaar nor banding maomant in masimm.
i Joints of teinlarcsment bars shall niol ba welded whien slnda dendaneh ok Adopled for
{ix deachting.

FORM WORK
warhrrariship Th lorm work shall ba roblsl aned stronj) and jolnis o gl Closa swaich dhall ba
ribalithlivea fo choci for sattiamant of lorm work dirdnp condisting Any ssiliatmanl of ok work
Ui edncraling shiall ba promptly watilied
onessies 0 Do weostin S Pbaaey By erm oo i eflamantled ond Befars reame (| cormpstintri sha® o cleammsd
of dhepogils of sofl, nonaretn or other umwantad rbshartale, AR b| sl jjrops sl e starghitened
oofyiore fitiea st e TrevemRen carAbiun Hom sirlghioess s 100 o e lingin

llrsihidg limmiadiatsly albor the ramoval of fofrra, expesed Barm o bl |1 a0y, shil be col sk s
otttk mambir 1 a dapliof al lesit SO mim tiow h gaimoe Of e consiete gad e reslting
roder e with: camsnt oo

Al sttt hedes and daprassions, honeyenmb spabs, brokin kg o2 ssenaes and ol doleets, shal
s Naroupy clind, seturated with wezler, and crmivlb pointd s rengered trus win mortas ol
spriad e B mpmgiate mixed in the propordions dsed in thd grocis of oot

ROADE,
= nihy weark Moerradly ombamnkment fermation, sub gradi and dhoglin constrection am to Bo dona
willy reducnd borrow eith ho suit the moreimmpnts shown in the gholeh in many cosms te e
i of MUK, miptive gompaction and masdrium iy Wi sl agm ool g oo,
‘bawang mre sorme important Bips i be laliowed

Salweion of borrow source i vety impanar]. Boorow pis algng fw mondalds ceotabilees rond
formntlon. Thia Sormow soll shall sallaty thi regquiramoantn shimr « e skieh.

(i i Larysr indekneess o ench lirer shall not oxeaid 200 o (Compacled)

Saety lnyor B o ba sectianed fo hove requimd cogs @l ptter [ cipda ar broken, stonas
iy ten 75 MM - mmovnd and witarod tomaknialo wabar canlss mruntl SMC (+1%
of « 5% 0f OME) betore takiog up rolling WS somodinais sy

Suibvseuuinr layer shiall be' allowed cely aflin i deaitisd ralidian comoaciion In ok,

iy covse o widoming tha fapmation, benafing is 6 B rragned in b ining the tid femmtion
Wit fives ez pariiona

Surtickant exttn widllhy @ 18 providied b esch laye to B prisgn cormacian iy the sdges
AR
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FORAM WORK
werkreansbip The o wark shill B robiist nod Strosg and joiite Be leakpeoil Close wateh stull be
maintaingd o chack for saltinmaht of lorm work dliring contraiing, Amy satileant of faim we,
thiting cemdtating shall ba promptly realfipg
Timsmey oo ermy wihic Wi foem ki clismiainibod and bedore rline all cdrioarents ahall b dlonno:
of depotith of soil. concrito of othwt uriwaning materals, All bant atnel props shall be strgitue
Balars tousa and thl maximuin devintian from simighiness s 1/800 of tha length
fiewsing {mmeciatiany abtar the tmoval of torms, axpoted tars or bollts, It any, stall bo cut inida
tanerate mambar o iy depth of al loast 50 mm belgw e srince of the cancrato and the methng
hialies Hitkstd it dasttient rricthu
Aot hises wnd degresthonis, hoteycomd spots, Broken eoges orcomers and other dalace sl
b iheeaviphly cleaned, saturaind vwath water, ane earelulty pointsd na sendemed e with modi: o
comand and line apregate mixdd in 4 proporions used in e grate of conerali:

ROADS.

Earth wink Normally ermbankomsnt fommnlian, sub grace and shsldar corsirisobion 2 1o be deoe
wilh rethucad B it fo soll this requirements shows! in e skitah, In mary capi e mouis
mants of MDD, wilnlken compitetion anid masrm layer thickness ale. am not baing lolkawd

Foliowing are sorma imertant lps 1o be fallowod.

Senctien of Bormaw soulco b vey linortant. Bodow pits along the roadaids deatatlllzos ron
tormation This hormow sab shalk satishe the requinemants shawn in tha skalch

Trin madmim invir diciness ol esch laper shall not eisaed 200 mm {Campocdad!

& Ench layor b in o sactiondsd 16 five mquirad cioss Bl afiar The ciot mie Brokan, st
largor man 75 MM A igmoven and watsrsd 1o mainlain witler cofian! around CEM.G 1«10
e« 2% of TIME) bilore inking 4o mlling with sppirapdsie machinery

4 Subavgunt lver shall be: aflowesd only afir the desined relnlin compaoion (s achiavd

] Ini cae o widamnn the lmation, Benehing i o be resored o tor jnmeg T old formaiion
Wit Thin N portiars:

B Sullimest st w5 ko drovided in ebch iyor 1o hove groper comgnotion m ine edoes
aiwn.
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& reagh tast lor finding. if ke corsolidntion Hae seen fully doha ki A Pioce of ghoul 25 mm
slor it pul of the comsaliisted turacs dnd rollir pansad ouer |1 1| will e driver In 1| the consplkda-
lii = incomphete. O, a fully Inaded buliock cart (nol of the heaviest type win ron - tyred wheets)
yoing ovar It makes na kmprssion. .

HELD / TEST

Hnset on ihe spaciiv: pravity.of coarser and linal fictlon of the quary Tubbish, Iha yiid per
canm, of I firished tosd suract may b comited and ehiscknd in (he ekl lor fin confarmation.
The comments of Chisf Engireer, Cantrl Desigrs Qroarisation am innomarated,

o The macdmum skee of the stonelenalls in the quamy nbibis! may te Smitad 1o 100 mm otly,
il quarry rubbitsh may be-spraad in posfilon and tho stoonspalls above 100 mm gizo may b
mickoadup and amoved from the quarry ubbish and compactad to eguired nickness,

2 Tha quarmy ribsbish path should be profectad aulipbly on shouldses agaimat low of quay
rubtstnh, bawldis the fald fapst dona.

A gl
Paitapathl fao Routhu
Shalmra Satyanarayana
Cl-optod Member
o
CRp— el

Roulh, Salyanarayana
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Otfice of the Enginear-in-Chiet (RE8) Roads.
Erfum Manzil, AP, Hytderabad - 500 082,
Citewlar Memo no, TMNTECTA ISAEA?98-97.  Date ; 20.01-3000

Sub - Cuariiave Anlysls of Pand matal used for WEM layams - Bedg
@aa

Thia mnin basa courmg in conatraghon of roads 15 SMataer Bound macadam in the State snd g
Country In ganatal. The main matenials i W,8, M, is mad metat and the vee of comct quaniihis
Road Matal per the specifications, Has 1o be ensured. To achisve this APDS.S. spacilied pro-
massursmenis of soad melal by stancking e metal collected of road she. MO.E T, and Wodd
Bank. specifications specty mecerding Inlilal and final lgvets of sach WM, layer lo enauis ! B
earroot quantirm of mad medal hes gone into th workc

Mot withalanding fhis standsrd procedures prescrbed, fhe Advisos Quafty Canird fo ne
Honhile Chiet Miniater has started quantitying the mad matal uned by avaljating the weight of mit
in o standard size pit dug nio e WEM, hiyer. Thens it mo suiEh tost spacllied ino e Gy
Cantrol manusals of guldalines [sued aitier (1 the State or by e Mintstry of Surac Transoon

Thern aro o numibsr of variabie to bo consldered 1o cormotly tosess e quantuln O il
rigtasl obtaired form o apecified s of the WBM. lnyes 1t is highly dilficult 1o scourdlaly standu
28 this quaniLm.

1. Tho Butk donpity of road maetal ysed varks Hom quany |6 quarry o bam G 1)
Girgedr aned evan Within the same grdas. Stada-ade chearviabions from & mumbar of muarmes o
MB.G road madal Int S 1 and G 1L intbemby (e Bk density viidng Irom 1260 K. Th 1460 K
per CuM,

2. The anguint eoges of rood makil gt clusbod duting compation with pove ok wnd
MrsEsn ﬂ._igu,%ﬂg_i!ﬁnﬁ.i_:uﬂ th tomd matal Unod. THiss chimpings canmnot b
recovered while cowring the Rosd Molal from the eosveled pi

3 Th spursnding of medl and gravel i done marually and honoe thare & i ki bood

ST VELTATHN I The Tikness Liyar abliined
A T it et b bt (o I soreet demsnsiors o each Sono i Ihnroeksd wii 1
atjonant sk,

Kieapg ol ihesn (netors i vie and iilor abissning nusiben of st canduoter by o,
Quality Cantrol Divisans ind ather Hald Exncutive Englnoers. Tha Tollowing gensr gridilos s
enued,

L T bl sty of the particiisr Gradeal mataluses on 1ha roend for WOEM, iy sy
‘i iERsi el nel maordar it the M Bok.

h Die tn crumhing of cdgan mnd coiree whill rolling sppaximately 10% loss in wegh -
nliowed,

Bl Due o vauintion o the dimensdons of ther pl excavated bm o conspratie sido %, -
il
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