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osives, prepared and packaged by explosive manufacturing
plit holes.. These shall be fired as recommended by the
ate composmon blasting agents will not be permrtted in

B dcartrldge expl
,Ws jj1be us sed in pres
Al er. Am rnonlum nitr
jons. »

. vy

tisfactory presplit face. Stemming material
passes 11.2 mm sieve and 90% of which is

hall be completely filled to the collar )

‘ - ming MY be requlred to achieve;a sa
| ||be dry free-running ° material all of which
75 1260 MM sieve' Stemmed presplit holes S
-" charges in each presplitting patternf:shall be detonated simultaneously
033Tolerances The presplit face shall not deviate more than 300 mm form the plane
F255ing through adJacent drill holes, except where the character of he rock is'such that
determmed”by the Englneer lrregularmes axe avoided. When completed the' average
lane of the slopes shall. cpnforrn 16 the slopes indicated on the plans and no point on
l completed sloishall varyfrom the designated slopes' by mere- than1 .3(X) mm. These
'%olerance& :shall be measured perpendicular to the plane of the slope, In no case shall
.qny portron.of.the slope encroachion the side drains. -
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5\3 Iong
"nay be prespllt before drilling for: productlon blastirig or prespllttmg
'.'arodUCtIOn blas_txl'l.ng may be done at the: same-time, provided that the prespllttln drill
| holes are fired with zero delay and the productlon holes are delayed startlng at the: r?Jw of
-;holes farthest from the slope and progressing-in steps to the row of holes nearest th

presplit line whlch row shall be delayedcat least 50 milliseconds. In either he
presplitting holéé shall'extend either to end of the excavation or fora dlstance o??tso(taletzs:

then 15 m beyond the l|m|ts of the productron holes to'the detonated.

iy

q”ually satlsfactory prespllt sldpes -are: obtained; then either:the slope face
'slope faceand
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3034 Measurements for Payment The area of prespllttrng to be ad fi
measured as s square meters of acceptable presplit slope surface. e ek iy
| f:fczr Rates! The Coiitract unit rate for presplitting workishall be payment-made in full
1 rying out. the requ1red operatlons for obtaining acceptable presplit slo
he quantity of mck excavated through the production! Prespllt hole petitiaces
. |per Clause 301.9.1. s shall be paid for as
8
] 304. EXCAVATION FOR STRUCTURES
construc;(;:i, f foncavatlon for structures shall consist of the removal of materlal for th
1 undation for bridges, culverts, retaining walls, headwall rthe
psnpe oplvens and other _similar structures, in accordance with the requir e
:ecnflcatlons and the lines and dimensions shown on the drawingqs ore::"ntds‘ o
; tzzlnedEt[l‘tgellrr]esirbThe RIS CITE g esictin of'the necessary cofferda::s ::de:riiz
. sequent removal; all necessary sheeting, shoring, bra d
Pumpmg the removal of all loge stumps grubs and other. S ralnlng e

: P : .\«8 T : . 5




V’De\etenous matter and obstructions, necessary f()r'DI?Clng ln§ rounuc;uu..s' Himing
he site and the disposal of all surpj4 |-

avations; backfilling and clearing up

bottoms of exc : - [
maltenal : iy
304.2. Classification of Excavation: All materfials involved' in excavation-shg|| bé
classified in accordance with Clause 301.2. [ i

|

2

304.3. Cons\ructlon Operations - »
304.3.1. Setting out: After the site has been clear

of excavation shall be set out true to lines curves

:d according to Clause 201, the “rniJ; ;
and slopes to Clause 301.3.1, i

304.3.2. Excavation: Excavation shall be taken up to the width:of the lowest step of thg
5 nature of soil allows it. Where - tHe |

footing and the sides shall be left plumb when th | .
nature of SOll or the depth.of the trench or seasow of the season do not permit verticy) !
sides. the: Contractor at his own expense shall Split up necessary shoring, strttip afg:f
ie-regard to the.safety.of the personng|

* planicing cutslopestoa safer angle or both-with d
and works and to the satisfaction of the Englnee( ;

"The depth ta-whicti the excavatnon is to be: carne jf.out shall be shown op the;drawings, i/
unless ﬁwe type of matefial encountered»xs such ag ,a(to require changes m Wthh Case: mé "-.;'
~ depth shall be as orderedby: the: Engineer. Prcpplng shall be undertaken when aqy;:ﬁ.'_"
foundation or stressed: zone form an-adjoining sfructures w1th1n. EUIH"—" of 1 vertical tdz '
;_onzontal_ from the bottom of the: excav,a.tton

=3
- |

‘Where b\astmg is to be resorted-to the same s 1a|l be carried out in accordance w.th .

A~

Seme 5D and 5t mransutines indingtad therein abserved. Where blasting is likely|to'
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taken to'prevent any damage. |

304 Dewatering and protection Normally, OF
vsater is met with in excavation due to stream flow seepage, springs, rain oth
the contractor shall take adequate measures! I ' |

such as i“llg punlpi d ing

' uch as ba ! ng. construc
diversion ¢ annels, drau\age channels, bLHldS', depression of water level by I p;ngl
h h we In

system. cofferdams and other necessary worl . :

when so requi'red aind to protect the g|-eer:y cgnocr:jtet/oml;:‘r)\r;h: ;Ountd ; gy rencnes dry

ol sudden rising of water level. The methods.to be adoptedg ‘”i jiiac > erosmn ?

details there of shall be left to the choice of the! contractor but i o thﬂ |

Engineer Approval of the Engineer shall, however not relief/L;:-th:Cet té) aFt)protvalofl::z
' ontractor 0

‘responsibility for the adequacy of dewat
ering H : ) !
quality and the safety of he works, g Nad protection arrangements and fori:the j

en foundations shail be laid dry. Where:' ;

L
i |

It
“arried to adequate depths and heughts :
ade ‘as water tight as is necessar,{ fof

Where coff'erdams are required, these shal| be;
ne safely designed and construcled ang pg . fT
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:'litating construction to be carried out inside them. The interior dimensions of the

sordams shall be such as to give sufficient clearance for the construction and inspection

& to permit installation of pumping equipments, etc , inside the enclosed area.

4is determined beforehand that the fc)'undations cannol be laid dry or the situation 1s

5}‘. nd that the percolation is too heavy for keeping the foundation dry, the foundation
.ncrete shall be laid under water by tre mre pipe only. Incas of flowing water Or artesian

| rings, the flow shill be'stopped or reduced as:far as possible at the time of placing the

£ watertrght wall or other similar means.

.

[he bottom of the footing

P" mping from the interior of any foundation enclosure shall be done in such a manner to

pr clude the possibility of the movement of water through any fresh concrete. No pumping:

o

Il be permitted during the placing of concrete or for any period of at least 24 hours
reafter, unless it is done from a surtable sump separated from the concrete work by a

| Atithe discretion cf the Contractor; cen ent grouting or other approve'd methods may be
3 :us d to prevent or reduce seepage an:j to protect the excavation area.

Tie Contractor shall take all precautrcms in" diverting.; cnar\nels and-in drschargrng the.

}dram water @s not to cause damaga: tc the won(s CrOps: or any ‘other prooertv

3Q4 3.4. Prepdrat-on of Foundation lThe bottom of the foundation shall be levelled
bath longitudinally and transversely or stepped as directed by the Engrneer Before fcoting
is|laid, the surface shall be slightly watered ‘and rammed.In the event of excavation
havrng been made deeper than that sk own on the drawings or as other wise ordered by
ttr .Engineer. the'extra depth shall be made ‘up with concrete cr masonry of the foundation

af the cost of the contractor as per Cl _use 2104.1. Ordinary filling shall not be used for
the purpose to bring the foundation tq'level.

Vhen rock or other hard strata is:eﬁco'untered,- it shall¥be freed of all soft an loose
naterial, deaned and. out to a firm s g;rface either level and steeped as directed by the
ngineer. All seams shall be cleaneq out and filled with cement mortar, or grout tc the

~ satisfaction of the Engineer. In the cese of excavation in rock, annular space aiouncd
footing shall be filled with lean concrete (91:3:6 nominal mix) upto the top level of rock

Ifthe depth of fill required is more than 1.5 m above the top of the footing, filling, upto 1 5
above top of footing shall be done with lean concrete (1:3:6 nominal mix) fallowing by
boulders grouted with cement.

hen foundaltion piles are use, the gxcavation, of each pit shall substantially completu
efore | pile - driving operations thefrein. After pile driving operations in a given pitare
- Lompleted  all loose and displaced njaterials there'n shall be removed to the elevation of
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Ball e remaved by the Caonltracton at his awn
5

504,36, Public safety: Mear lowns, villages u}n
frnu'uthinﬂ pils shall be seciursly fenced, “.r,”vi{“."i,’
with red lights at night to avold m;(;ul’nnln, [he CQ
measures 1o seo that the excavation oparation
stiuctures, Far safety preceutions, guidance may

304.3.7. Backfilling : Backfilling shall be done wi
masonry Is fully set and carried out In such a way
partof the structure, All space betwesn foundatior
excavation shall be refilled 1o (he orlginal surfs

compacted thickness, The compaction ¢

shall be de
such as mechanical tamper, rammer, plate vibratc

lo achieve a density not less (han the field dongit

304.3.8, Disposal of surplus excavato malerialg

ayment: Excavatior
rial encountered, lir

5 direcled by the Engineer Excayy
» shoring, shuttering

Contractor in executing lhqJl work and shall not:Be
Preparation gf rock found
dewatering, inc

304.4, Measurements for P
cum. for each class of ‘male
drawings or a
slopet

(o
,!_I,Ixy" %3

! Y
atlofishall be me
luding pumping shall be

bt ad hadliend B i/

and planking shalluhe deemed

asured.ihisquare mefers, Foihd

WHIW. S NIW NS Yeuvl]) N

-

Fall froquented places, tronchos i
with proper caution signs and Mt
iractor shall take adecquate protecty
i do not affact or Gamage :deoinir
be taken form 163764 g

Jiw
th approved tiaterial after concrealy
as not to cau
| Masonry of ¢

0 )
B0 undue thrust on syl
oncrete and the side f e
ce In layers not arceeding 150 m
ne with the help of suitable ejuipment JEAR
rete., after nace: aary watoring, oo u | ’ﬂ
before excavation, ;

» Clause 301,311 shayl apply.

| for structureg shall he me
1 [ ’

ied to the dimensions
tion over increa

asured i il
shown on (e ’
sed width, culting of j§
as convenience for (h
measured and paid o separalely,

’ ation goaling, e’ dri¢
deemedito: be incidental to the work-unlass @641 in a 4
separale provision is madé, for the Contract, In Jhe latter cage, payment shall'be on| i it
lumpsum basis ag provider] intithe Bill of Quantitics, ! i )"Matﬁlikc
: /.d) Matet,,,
304.5, Rates / , |
304.51. The Contract.unit rate for the iterns of excivation for structures shall be paymen| g 0) ClaY‘?z ‘
N full for carrying out the required operation including full compensaltion for, f» Ma!: P !
' Selling out: " , ' !F b
o Conslruction of necessary cofferdams, cribg, sheeling, shoring and bracing and ‘605.2;15 |
their subsequent removal, y fiing x”lé*gzo
e Removal of all logs, stumps, grubs and other deleterioys maltter and y, (noe : ?alilt
obstruction, for placing the faundation inciudljm'trimming of bottoms of éxcavationg| 7 materfel, !‘
. Foundation sealing, dewatering including pumping when no separate
provision for it is made in the Contract;
v Backfilling, clearing up the site and disposal|of all surplus material within
all lifts and leads up to 10 m or as otherwise specified; and
Vi

All labour, materials, tools, equipment,

safel
traffic and incidentals neces

sary lo completd

304.5.2. The Contract unit rate for
compensation for cutting, trimming and
of all seams with ceme
completing the work,

preparatic
cleaning thq
nt grout or mortar including

304.5.3, The Contract unit rate for trans

3porting mats
shall be full compensation for all labour, equipmer

Aciount of the additional haul or transpiration invo

Y

/ measuras, diversion of
the work to Specification

n of rock foundation shal| be fuj .

T e |
 foundation surface ang filling sealing. B
all materials, labour and incident fo

nalfrom the excavation for structures g
L tools and incidentals necessary on
Ived beyond the mimal lead of 1000m; !




2’
{ e materials, tools equipmey
e Jill also include removal of st

Ladof

| dfhigher structures.

' )' ) .
"dge or its components, design miX

f
- ™2.GRADES OF CONCRETE !

15 s with all lifts 'md upto a Iea

2The contract unit rate for

201 Ll of stumps as well shall inclug

o ding salvaging piling and disposgi

000 M.

Lot.5- 3 \Where a contract does not
me shall be considered incidental

&h came shall be considered as inc

o

1 24 DISMANTLING CULVERTS, B}
l

(NOT REQUIRED)
-L202.1 SCOPE:
iThis work shall consist of removing

6 Ump'i\ro
no° s left over after cutting of trees Flrees i

s‘”m here necessary, and for hand|i

W ang }
mcudenl’xl m ' ":YBF
8 nccc"nry to co plete th ,
e Work.

putting tree

eexcaVatlos ebove 300 mm in girth shall include

- N and backfilling to required compaction,
@ cleared materials with all hfts and upto a

clud iter
tno ) € separate items of clearing or grubbing, the
e earthwork items and the contract unit prices

iydlng clearing and grubbing operations.

BIDGES, AND OTHER STRUCTURES! VEMENTS

as hereinafter setforth, existing culverts, bridges,

avemerits, kerbs and other structures like guard rails, fences, utility services; manholes

_ 'catch basins, inlets, etc., which are in place but interfere with-the new on or are not

witable to remain in place, and of salvaging.

| CEVENT CONCRETE OR STRUCTURES ..

101, GENERAL
These specification cover the re

For all items of concrete in any

The concrete shall be in grades

+X
Pecteq 1o f4)1.

S dar
ideflned as the strength be|ow whic

SECTION 1700°

a"quirement of cement for use in various component

al portion of the road pavement,}culvert and

structur |
s otherwise specified.

concrete shall be used unles

deSIgnated pelow where the characteristic strength
5 percent t of the test results are

h not more than
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"M15 L ;
M2 20
M25 | 29 £
M30 30 :
M35 40 i
NMAD | 40 ; S
M45 | 4
M50 50 &
M55 | 85 ]

For reinforced concrete lowest grade pe,:rmitted; is M 20 and for plain coflerete lox'/és( {

grade permitted is M 15. ! X | l z«‘

'&

TRETT

For prestressed concrete work, the specified characterlstic compressive strength s1aM
not be less than. 35 M Pa, i.e, grade M§35, ex,ept for composite construction th

BB

'-'.1\—

concrete of grade M 30 could be permitted for deck slab. ;j A
sl

: - . s el
Concrete used in any structure shall be apart from its grade designation, specified eitﬁer ! ¢ -m
as "Design mix concrete" or "Nominal miX concfate." 4
| 1 om

i ! i =" i

1703. STRENGTH REQUIREMENT OF CONCRETE : ! ¥ ‘llp
1703.1. DESIGN MIX CONCRETE . - 1o i E°
Design mix concrete is that concreté for which the design of the:mix; i.e, the determinafion’ |
of the proportions of cement, aggregates and water is arrived at to have a target mean’

strength in each grade of concrete as given bel;&: w:

Grade of concrete Target mean strength

M2030 MPa
M25 36 M Pa
M30 ‘ 42 M Pa
M35 47 M Pa
M40 52 M Pa
M45 .. 58 M Pa
Ms0 63 M Pa
M55 69 M Pa
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The r{ux design shay) Dedone ag perlS:102

“of onithe basis to any ratignal method.
|
{
1703,&2 NOMINAL mix: CONCRETE
Nominal mix concrete is that concrete fo

deSIQ ned by tests and in whlcn the propg
Clause 1706.2.

1704.ADMIXTURES

No material other than the essential ingred

ordinarily be used in the manufacture of ca

262 (Recommended guidelines for mix design)

o

- which the concrete mix is not required to be

rtions of material shall be in accordance with

ients, i.e, cement, aggregates and water shall

norete or mortar. But the Engineer may permit

the u‘se of approved admixtures conforming to IS : 6925 for imparting special
characteristics to the concrete, on satisfactory evidence that its use does not in any way

durability and has no deleterious effect on

1705 SIZE OF COARSE IGGREGATES

adversely affect the properties of concrete particularly its strength, volume changes,

the reinforcement.

: Aggregates shall consist of (i) coarse aggr
sizes 015 to 4.75 mm but the actual size of 3

~ with th’r following clauses,

- The pr'l ferred nominal sizes of aggregate i
~ upto 31:5mm may be permitted in special
1B coh,!c,re e in a section if smaller sizes are ne
- used.

For plain concrete, preferred nominal sizes

may be permitted only in special cases,

Precautions.

Grading of aggregates shall be such as to

B} 1706. PROPORTIONING CONCRETE
BE 1706.1 DESIGN MIX CONCRETE

: : Osen < ha” bP Sucn tha .0NCr .-t_. 1’ ad ~QuUAte wy RERANN ‘hty ! l“o”‘\\ ‘ rev i :
(:h h t(' ncrele IIHS‘ e( 1“’ 0 k it) : IQf CQ! (1 I T4 SR :.:”:: “m

TS weahin question and can be properly e

\

strength. Which will work readily into positior

Mi shall be designed on the basis of prelimy

egates of sizes 4.75 to 40 mm and (ii) fine of

ggregates to be used on any be in accordance

s 20 mm for reinforced concrete, larger sizes
cases where there is no rustiction to flow of

cessary for any element, 10 mm and 12:5 be

shall be 20 mm and 40 mm and larger sizes

subject to supplement specifications and

produce a dense concrete of the specified

1 without the use of excessive water content.

inary tests The proportions for ingredients

RS DT agtis 3 ogy Y T H
Wrcied et the LRSI HES avadabde.

'tv-
Y4
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of f9gregate should be controlled by obta

and blending them in the right propertions gs

stocked in separate stock piles. Required q

hours, preferably a day, before use. Grading

as frequently as possible. Frequency for a

ensure that the suppliers are maintaining tl

used in the preliminary tests.

In proportioning concrete, the quantity of bdt
by weight. Where the weight of cement is' [
per bag, a reasonable number of bags sh
weight. Where cement the net werghed fror
be weighed separately from the aggregate<
in calibrated tanks or weighed. All measuri

and serviceable condition. Their accuracy s

Itis:important to keep the water-cement rat
‘moisture content in both fine and coarse ac
as possible, frequency fora given jOb berng
weather conditions. The amount of mlxrng A
for variations in the moisture content. Fort
aggregates, IS : 2336 (Part Ill) shall be ref<

made in the weights of aggregates to allowf

to variation in their moisture content.

In both plain and reinforced concrete, the valtes given, in Table 1700-1 regarding FJ‘i”im”m ]

cement content and water cement ratio sha

For reinforced cement concrete work the minimum grade of concrete to be Us

moderate conditions of exposure and seve;

M 25 respectively.

ning the coarse aggregate 'm
s required. Different sizes, how ej

Jantrty of materral shall'be 5t0ck i
of coarse and fine aggregate shal, ;
given job is determrned by the c ]

ne uniform grading as aPProveq fy,

h cement and aggregate shall b 4, emiy
£

letermined by accepting the Maker Wei
all be weighed separately to cheg ‘the

Ik
n bulk stocks at site and not by bag it Shaf
Water shall either be measureq b)J Voluma
19 equipment shall be maintaineq ; M a clegy

ghall be periodically checked.

o constant and its correct valye. To this end

%quently
fetermined by the Engineer accordirg to he

vater shall then be adjusted to com

ggregates shall be determined as fr

bensate

i
{
[

he determination of moisture content in the
also be !

2rred to. Suitable adjustments shall
)

or the variation in weights of aggregates dué

e e

Il be followed. |

4 undé’ |

202"

e

|

M
& conditions of exposure shall b

|
!
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N‘ominal mix concrete may be used for grades M15 and M 20

de. Proportions for nominal mi

Y grates of concrete

and not tor any higher

g2 X concrete are given in Table 1700-3.
TABLE 1790 -3. PROPORTIONS FOR NOMINAL MIX CONCRETE
s Total quantity, (Kg) "’
of dry aggregate
by mass pe 50 Kg | Proportion of fine | Quantity of water
Grades of concrete| of cement to be aggregate to per 80 Kg of
taken as su 1of | coarse aggregate | cement (Max.
the individual (By mass) lters) |
General 1:2
subject to an
upper limit of 1:1
and half and a
.| Jowerlimit of 1:2
. 102,
M15 350 30 32

| Note : The proportions of fine to cogrse aggregate should be adjusted from upper limit of
| lower limit progressively as the gradir‘;g of fine aggregates becomes finer and the maximum

| size of coarse aggregates become

11707. MIXING CONCRETE
{For all works, concrete shall be
accessories shall be kept in first cl

-“ the construction. Mixing shall be co
\uniform colour of the entire mass is
;;‘aggregate shows complete coating

!;into the mixer.

ater follow out. Cement in requirea
?n top of the. measured quantity of fine aggregate; which shall also be spread in a layer

f uniform thickness on the mixing platform. Dry sand and cement shall then be mixed
thoroughly by turning over to get a mixture of uniform colour Enough water shall than be

idded gradually through a hose and he mass turned over till a mortar of re

m

When hand mixing is permitted by th
It shall be done on a smooth watert

)

[=

{case shall the mixing be done for Iﬁ

s larger. Graded coarse aggregates shall be used.

ixed in a mechanical mixer which along with other
E'Iss working condition and so maintained throughout
r}tinued till materials are uniformly distributed and a
obtained, and:each individual paticle of the coarse
f?f mortar containing its proportionate arﬁlount. In no 5
ss than 2 minutes after all ingredients has been put

i
3
!
2 Engineer for small jobs or for certain other reasons,
ght platform large enough to allow efficient turning

ver of the ingredients.of concrete before and after adding water. Mixing platform shall
o be arranged that no foreign mater

al shall get mixed with concrete nor does the mixing
number of bags shall be placed in a uniform layer

jonsistency is obtained. Measured quiantity of coarse aggregate shall then be placed on

quired  §

A Vb
-




o the case of remforced concrete Work, the worw

abity shall pe sucn w\ndt uie Coricra

i

a“ surround and properly grip all the reinforcerent.
TABLE 170Q-1
v e
~~Conditions of Plain Concrete Rem'for:::d Conl\:‘:re'te“‘\
Exposure Minimum Maxirfum Maximu aximum
cement water leement | cement water
content ratio content cement
Kg/cum | Kg/cum ratio
‘ ]
"
1. Severe-Marine
environment alternate
wetting and drying
due to sea spray,
alternative wetting
and drying combined ;
with freezing and
buried in soil having _ ..
corrosive effect. 310 - 045 400 0.40
2. Moderate -other
than those :
mentioned above 250 0.50: 310 0.45

Notes :

%

For prestressed concrete, the concrete mix shall comply with the minimum cement cont
and water-cement ratio as given in table 1700
cement in the concrete mix shall not be more than 540 Kg/cum of concrete.

|
|

Exposure Minimum cement ¢0nm1t | Maximum water cemef
(Kg cum} = ratio
Server : For example. 400 w 0.45
exposed to saline
almosphere of freezing
whilst wet or corfosive
fumes
.4)
P |

. )
The minimum cement content is based on 19

it should be reduced by 10 percent

)

mm aggregate. For 37.5 mm aggregate

For portions of structures in contact WIth walter where the. velocnty and bed matenal

likely to cause corrosion of concrete
severe.

The cement concrete of mix specmed in
increased if the quantity of water in mix has to b
of placement‘and compaction, so that the Water-¢ -C

the co

/| Table 1700-1 shall be proportiona
e increased to overcome the difficul

2 and at the same time the quantit

Dment ratio as specified is not exceeded

TABLE 1740-2

-\

ndltlon of eXposure shall be assumed to

ely
ies

ent

(Of

1

—~
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| (oughened swept clean, thoroughly wetted,

. When itis

,egregat

|to the pOrnt of deposit. The chute shall be tho
quh wofrking period and the water used for thi
‘form work.

4
i

l

When concretrng has to be resumed on a

{nortar composed of cement and sand in the

l
EMEN

Thls 13rr

of new co

W

hen co

t/et surfaE
articles
i and then coated with neat ce

lon this surface shall not exceed 150
|d word, particular attention being gi

Concrete:
worked af
¢arners O
r‘equired S
during the
éi;nd a ma

|
ninimise r

design of

lound the reinforcem
ork to produce a dense

| urface finish. When vibrators are us
lacing of each batch of concrete ur
ner that does not promote segreg

CONCRETE FOR ST_RUCTURES

ncrete.

crete has not fully hardened, all 12
e with wire or bristle brushes, care

f coarse aggregate The surface shz
mer

shall be thoroughly compacte

F the framew

LP
he risk of forming a weak surface la

fram

ompactic
]
reinforce ,
and all rns

shall be ke

Mechanical vibrators used S

dent and
bris like d

where vib
ucts. etc., shall be avoided.

pt at site SO that they can

1709. CONCRETING

and propol

any work lT starte

necessary 10 deposit concrete under

ions of the mix t

\

»l‘

fg

m layer of mortar shali be freshly mi

d by vi
ent, tenders or ¢

ework and disposition of vrbrat

100 OIS rngreUrc,n
S, 1
Ne Genvely €nd of the cnute snali DE as ClosE a3 possIDle

fOUgth flushed with water before and after

is purpose shall be discharged outside the

thh has hardened, it shall’ be
k layer of

tself;.

surface w

and covered with 2 13 mm thic

same ratio as in the concrete I mix |

SECTION 1700
ged and placed immediately before

I

itance shall be rem
berng taken to avoid dislodgemeé
Il then be thoroughly wetted, allfre
The first layer of concrete to be
hall be well rammed

placing

oved by scrubbing the
nt of any
e water

t grout‘
rnm in thickness, ands
/en to corners and close spots.

bration or other means during placing, and

just formers, embedded fixture an into the

homogenheous void free mass having the

d, vibration shall be applied continuously
til the expulsion of air has partially ceased
Ltion. Over vibration shall be avoided to
er. When external vibrators aré used, the
or shall be such as to ensure efficient
Vibration shall not be applied through

-

in and to avoid surface blemishes!.
rators of immersior,

1 type are used, contact with reinforcement
ddrtronal vibrator in serviceable condition

be used in the event of breakdowns.

!

I

hall comply with 1S: 2505, 1S25086, 1S: 2514 and 1S:4656

UNDER WATER
water, the methods, equipment, materials

o be use: shall be got approved from the Engineer before
d. Such concrete shall not be considered as "Controlled Concrete".
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L of the co
38° C.

p|aced in the dry. The material shall be

~ a slump of not less than 100 mm, andArHot more.than 180 mm. The slump s

" as per IS: 516.

| Goffer dams or forms shall be sufficiently tight to ensure still water conditions
and in any case to reduce the flow of \vater to less then 3 meters per min

v S8

| concrete shall contain 10 percent mgre cement than that required for {t

ncrete, when deposited, shall bewnat less than 16°C and be not more {

{

1€ Same
50 proportioned as to produced a concrete hay

iall be tes

:f practicat

l:te the spz

into which concrete is to be deposited. cofferdams or forms in still water shall be sufficier

tight to prevent loss of mortar through;
while concrete is being placed,;or unti

~ While depositing, the top surface Sha

may be used:

. section of the tremic shall be a,hoppel

mm in diameter, and shall be large er

enough to withstand the external pres};ure of the water in which it is suspey

| a partial vacuum develops inside the

strength for the job shall be used. A 8

termic pipe with its hopper-at the uppeﬂ

with an approved automatic cheak valYe, the upper end of the pipe shall bs:!
sacking or other approved material before delivering the concreté

awadding of gunny
the tremic pipe through the hopper, SG
hopper to the pipe it will force the plug
pipe and out of the bottom end. Thus €
be necessary to raise slowly the tremi
il shall not be emptied so that water €
after the placing of concrete is started ¢
the lower end of tremic pipe shall be k
This will cause the concrete to build up
and thus avoid formation of layers of I3

[ ERTIRITR R

, Concrete shall be deposited continqusly until it has been brought to the re uiréd héig

formation of scams avoided. For depokiting concrete any; one of the following meth

Q) Termic-when concrete is to be dep'osi'ted under water by means of a tremic, the

the entire contents of the transporting buck: If any. The tremic pipe shall nc

y (and along with it any water the pij e) down't
stablishing a continuous stream of c:oncrete. it
. in order to allow on uniform flow of!con
nters above the concrete in the pip}é. Ata

Lo el
ept below the top surface of the plastic 3
from below nstead of flowing out ov
itance If in the tremic

3 RS TR CT At U

the joints in the walls. Pumping shall not be do
24 hours thereafter.

| always be kept as nearly level as [possible a

large enough to hold one full batch

ough to allow a tree flow of concref

lof adequ
ded for ea
e is equipp

pipe. Preferably, fanged steel pipe
eparate liting device shall be prov
end. Unless the lower end of the pip

pluggedw

that when the concrete is forced down fromt

o

crete,

|l tim

nd until all the required quantity has bee £

erthe

s lost while depos

o« bavy 3 47
“N

R AT

Coyvtes It 1
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: é»ove freely downward and outward |

g};we!ed slowly 10 aveid backwash.

-.ipon whicih the concrete is to be dée

owly until well above the concrete

concrete as far as possible which it

1

law.

Curing the protection shall start imm

p\otect it from:

To minimise the formation of laitance

1710. CU
710.1 PROTECTION AND WATER
G‘uring is the process for preventing the
o‘ moisture loss from the concrete is

posited and when discha

IS

being deposited.

RING OF CONCRETE
CURING

a) Prematured drying out particularly by solar radiation and wind.

b)
c)
d)
e)
N

re

Internal thermal measurements.

Low Temperature of frost.

Vibration and impact which may di
nforcement.

Where members are of considerable!
curing methods are to be applied, as z

3

xposed surfaces of concrete shall

plgcing the concrete.

M
the

Q.

curing the concrete shall be conti

17
Wi
10

10.2 STEAM CURING

'ere steam curing is adopted it sha

concrete 1o allow the initial set of the

3

ponding or by covering with a layer of
shall be kept constantly wet for a perig

sonry work over the foundation con

contain the live steam in order to
apphication of the steam shall be fron

Leaching out by rain and flowing water.
Rapid cooling during the first few d

ays after placing.

stupt the concrete and interfere with its bond to the

size and length, with high cement, accelerated
ipproved in details by the Engineer.

be kept continuously in a damp wet condition by
sacks, canvas, hessian, on similar materials and

d of not less than fourteen days from the date of

Crete may be started after 4 hours of its laying but

nied for 2 minimum period of 14 days.

llibe ensured that it is done in a suitable enclosure

minimise moisture and heat losses. The initial

1" two to four hours after the final placement of
Dncrete to take place.

.

c

€S

npped. The bucket shall be filled completely ang
shall not be dumped until it rests on the surface

rged shail be withdrawn

» great care shall be exercised not to disturb the

a'-;loss of moisture from the concrete. The prevention
particularly important if the water cement ratio is

ediately .after the compaction of the concrete to

L v S v R



'Wﬁ'éf"e retarders are used, the Waiting‘ﬁ
increased from four to six hours.

tThe steam shall be at 100 percent rela
provided excess moisture for proper hy

rate not exceeding 50 C per hour unit

[l
period before application of the steam sha

tive humidity to prevent loss of mai
dration of the cement. The applicat
shall ot be directly on the concrete, and the ambient air temperature shall!

a maximum temperature of 6Q° Cl

am shaf

isture and
on of stez

l -increasé al
to 70° C

reached. The minimum temperature shall be maintained until the concretejhas reache

the desired strength.

vl
y
l

When stream curing is discontinued, the ambient air temperature shall not drop atara
exceedrng 5° C per hour until a temperature of about 10°C above the temperature oft

air to which the concrete will be exposed ‘has been reached.

| |
The concrete shall not be exposed to temperatures below freezing for at least six da

after casting.

1911. WORKING IN EXTREME WEATHER.

Where concrete, is to be deposrted at or near freezrng temperatures, precJa
be taken to ensure, that at the time of pl

and than this temperature after it has b

has thoroughly hardened. When necessary the ingredients shall be heated b

and concrete carefully protected, after p acing in general, heating the mixing}
to about 60°C may be sufficient for this purpose. Dependence shall not b

salt or other chemicals for the preventio'ri

by weight of the cement can be used to lerate the rate of hardenmg provi
not accelerate corrosion. Use of calcium l:hlorlde in excess of his percentage is
harmful. No frozen material or materials ¢ ontaining ice shall be used. All concr
by frost shall be removed. It is recomme

shall be entertained air and the water cg
50 Kg. of cement.

cce

nded that concrete exposed to freezi
ntent of the mix shall not be exceed|

1712, FINISHING

|mmed|ately after the removal of formsI all exposed bars or bolts passing
reinforced cement concrete member add used for shuttering or any there p|
be cutinside the reinfoced cement concrete mem.ber to a depth of at least 2

the surface of the concrete and the resulhng holes be closed by cement mgrtar Allll

Caused hy form joints all cavitiés pro uced by tve removal of form ties A

]\sn... RE , ol

-

I
. - : ,l
AT ey ey oo

./—‘:

Zcmg it has a temperature of not Iessi '
en placed and compacted is marntarned untilj «

of freezing. 'Calcium chlorided upto 1
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of all voids, surfaces which hava been pointe =

inis hours.
\
r -

Al construction and expansion joints in the ¢
and free

fuli len‘gtj with clean and true edges.

If rock pockets/honey-combs; in the opinion
character as to affect the strength of the struct
steel reinforcement, he may declare the conc
replace';f'qent of the portions of the structure &

1713. CCjNSTRUCTlON JOINTS
Concreting shall be carried out continuously

g see oL,
. bl bt St radeer o -
SR A

d Sha”_be kept moaist for a pericd of tweniy

mpleted work shall be left' carefully tooled

from a . :
‘ ny mortar and concrete. Expansion joint filter shall be left exposed for its

of the Engineer are of such an extent or
ure materially or to endanger the life of the
rete defective and require the removal and
ffected.

upto the construction joints, the position

and details of which shall be as shown on approved drawings as directed by the Engineer.

Such‘join‘ s shall, however, be kept to the min

fmum.

For a vettical construction joint, a stopping board shall be read previously at the

‘predetermined position and shall be properly s

ayed for sufficient lateral rigidity to prevent

its dlsplajement or bulging when concrete is "ompacted against it. Concreting shall be

continue
specified period for removal of vertical forms.

Before resuming work at any construction joint

right upto the board. The board shall not.removed before the expiry of the

when concrete has not yet fully hardened

all faitance shall be removed thoroughly, ca

e being taken to avoid dislodgement of

course aggregates. When work has to be resumed on a surface which has harded:it

‘ : | - : _
shall be tHoroughly hacked, swept clean, wetted and covered this layer of neat cement

grout. The|neat cement grout shazll be allowed
the same proportion as in concrete and concre
first batch

stone pock

by a 10mm thick layer of mortar mixed in
ing resumed immediately thereafter. The

of concrete shall be rammed against the Old work to avoid formation of any
" . . T '
ets, particular attention being paid to corners and close spots.

In pre stressed concrete structures c"'lstrumxon]omts shall be avoided, as far as possible,

: i K £3 i 3 T
specially in the area of tensile stresses, but where necessary, concreting shall be carried

R out commJously upto such joints which shall preferably be tra
pl 'erably be transverse to the line of main

' compression. In all cases, the position and c—t::-:eg arran

s camhatibe.

[OVIPRIPY RO S S

1

" shall be predetermined and got approved by the enqin

»
b ety

Q
(I)

all construction joints
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1714 TESTS AND STANUARUS LU A

lRandom samphng and lot by lot accep

'cube strength of concrete.

i

71714.1 Concrete under acceptance shé

ésampling, before commencement of wJ>rk. The delinitation of lots shall be

ipy the following:

||) At least one cube forming item of |
.concrete of the same grade and mix p

i

i : :
(i) Different grades of mixes of; concre

l
: iv) Concrete of a lot shall be used in th
|
| 1714.2 SAMPLING AND TESTING
1) Concrete for making one test cube 9
| discharge from the mixer accordmg to
2) A random sampling procedure to e
" the lot under acceptance mspectlon hc
shall be adopted.

conforming.to IS: 516. The 28 days. ;

Test strength result for each cube shé I

+ 1714.3 SAMPLE SIZE

be termed as an item of the sample

Sample size.

A fixed sample size of n=10 shall £
irrespective of lot size.

. 1714.4 ACCEPTANCE CRITERIAL |
(RS LIS PHERE SRies IR

!i) No individual lot shall be more than 30 cum in volume.
3 | ¥ | .

. ; . L
nsure that each of the concrete batf

3) 150mm cubes shall be que, cutied and testefd at. 28 days age foir

A sample shall rebresent a lot under inspection. A test strength result of a ¢ ,
de the number of such items (n) shall defmet €

Al 1 /AN R

ance rnspectlon shall be made for

| be notionall){l divided into lots for th

ample repres!,entmg the lot shall bel-
oportions cast in any day.

i F
'

i

 determin

%
“'le 2'8 d;
v

2 PUrposg

taken fa"

te shall be diVided into separate‘foicj;.

Y

e same identifiable unit of the bridgé."

r‘_.’.

hall be taken’from a batch of concr‘e

producers’ laid down in IS: 1199.

i

s equal chance of being chosed for|

| :
form an item of the sample repres

te a__'t point§

fcompressi

enting a lotf

i

!
bt
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ofek-3-2)

ere

=
e
—

' = Characteristic strength of concrete specified.

-gample size = 10

x=value of any individual item of the sample i.e. 28 days test strength of any cube of the
sample.
_ X=|Sample mean or mean value of 10 cube strength of the sample.

g=|Sample standard devnatlon computed from-10 individual cube strength results

(b) Both criteria (1)’ and (2) must be sat sf ed simultaneously. Satisfaction of the criteria

alo e will not be deemed ' as compllance i

(c) \cceptance decision W|ll be taken ot by lot and, in no case shall the sample frog

‘arate lots be comblned for'the purpose of acceptance

1745. USE OF PLUMS IN ORDINARY CONCRETE
‘Stohe plums shall not be used unless specnfed on the drawings. When used, the size of
"sto£e plums may be from 150 to 300 mm. The maximum dimension of these stones or
;.pl:urns shall not exceed 1/3 or the least dlmensmn of the members. -

,A\I Elums shall be hard, durable, clean and free from soft materials or loose, peaces or

;

‘delqtenous substance in them and shal ot havesharp corners. i

During concreting the first layer of concrete of the specified mix shall be laid to a thickness |
of at least two and a half times the thickness of the maximum size of plums to be used.

The] plu-ms shall then be laid while the:top portion of this concrete is still green but

sufﬁcuently stiff to prevent complete submergence of the plums under their own height.

These plums shall be about half embedded in their concrete and the part exposed so as
to farm a key with the next layer of concrete no plums shall be used for concrete laid
under water. ',
: l
Whlt placing the plums, care shall be taken to see that the clear dlstance between any
two blums is not less than either the Wldth or thickness of either of the plums. The
dustance from plums to the other surfacel rrom any steel reinforcement shall be equal to

greajest width of the plum. ‘
{
!
i

T

T
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tihe largest plums.

’

' ':rhe total volume of plums shall not ex eed 15

Percent. of the volyme of the f
toncrete.

1716. MEASUREMENTS FOR PAYMENT

The cement concrete shall be measured in cubic
occupied by reinforcement shall not be d
éontinuously thrbugh and the beam as t

meters in reinforced o
educted, The slab shall be me
€ portion below the Slab.

ncreteithe ve
4 ¢ ‘
oy

asured as ryr

;1717. RATE ‘
The contract unit rate for concrete shal
'iand plant required for mixing, Placing in
ber directions of the engineer, curing 3
concrete of specified strength to complé
.:1he drawings ansi according to these
'include the cost of making, fixing and re
wwork unless otherwise specified in the

include the cost, of all materials, I b}bur, té
position, vibrating'and com is!
nd all other incidental exp
te the structure of its comp

1 EH
pacting, ﬁn'ishing‘
enses for produci

onents as shown
pecifications. The contract unit rat

moving of all centres'and forms required for ¢
ontract. ' '

51401. Materials

Stone shall be of the type specified. It s

i 4
Wwealhering and shall be freshly quarried from an approved quarry. Ston
surface shall not be used.

5The stones when immersed in water fof 24 hours sh

all not
percent of their dry weight when testedlin accordan

absorb water by more than §
ce with IS: 1124 |

'The length of stone shall not exceed three times its hei

|
ght and the breadth dn base shal
Nolbe greater than three fourths of thefthickness of w

all nor less than 150mm

;
i
Other used in stone masonry shall confirm to section 1000

Moner (e 0 stone masonry shall cenfirm te clause 1301



