FhIT F TURAT FT THRAT FA I FRSE
1.0 |9MHTT

TIAT g hshic 1 STgl deh Afed 3R 3uFeFcdanr & e
g, o 30 Re> g=r aifiRul I8 319 3= R J AT §
f 9 g g% wiilica & fov She & gRiEa @
3MaeTH gl Fshic A I RFS FeT o Thar & I T®
qar 3af & R Ifea RfeT sraear & w1 aRay F
off 39T YRl TdAlVolelsh ST & g

Hhie F TaRca H WA & a8 3vew v, TaAs
Ad, mor 3k R sft 3= weR Y e wikwr &
gfaIer F Y aTHaT @t 8, F ¥ A gRenRa e S
Fhal &l 15 dehie F1 IRFeu= F FRFaH FTo-dele
U, 7gAqH WA ded, HaX HNers, 9g&d e & GHR
U Fshie H FAREs AR Hehew H AT A 3ufEafa ¥g
AT T f TS

Fhic & TARAT F AT Her arell HEd faQdwanst &
T TH N PRIl &l U UEET Gl H O,
AT glieihRer Yerdf & gaer i HE=T g @ar 2l

Fehlc & GRIFIAT & HAged H AR Yoid A o FgHy
fRar s r § 3R 39 FAue udf A% - 1 & g@RT Shle
st s &, @l g &1 sewraRor Rufa & @t woga gt
qUT S JeAraRor H Al Y/ ggd AR AT WA @
¢, a9 Fel IRA / foeEdr 9ot & fov, IReEgar gdeor
A AT R Gar wr g1 3 g o AuiRa fear
T § % goh W AEA eRor 1 Uty & o gg@
Qell & 3feTal 3=g Yeil & AU gRereTar adietor e o
TG gl

Fehie TURAcT 3ot 3N Beel-feet PRl @ wofad T
Sifee wpfd 1 fawy g sehie & Tuilfica & gsidd el
arl FRH A AAT § - GHR, UFess Fel 8 P,
gk FIAHA F gFR UG U, e & HHS ded vq
STe-HiAC I, qOf e IR gHIE FERIT (curing)

gied e & v FrE-@ier, aUT Haga (member) FT
AR JR 3P | (1S:456)

2.0 WA aIaTEavT & IS A

ATROT T AT aRRTUfaa § Fhe 7 gaica wafdca
g § e 389 S ¥ IR X §r Rufa 7 33T fRar
STl 3MSTH 456 : 2000 F 3TEN, WA dTcdreRor HHe
HhIC A IHHT SIEEIRG HIATET & aRlT 39PR  fohar
SITEaT, & i FRT 9 i fRar S @, 3t goh,
HEIH, TR, g IR, TA

Fhlec TEAY HAAR W W gl ardreor # d
A § OEd &3 yaR & wE S & siifas, Taa@es, ar
Sl T FATST, 37 TIIAT3N Y Tad Fia &1

2.1 TFISE T N FAA FT YHEG: 57 § L&A
T & AT Fehe urn U e aRfeafa Hggar el g
SHHI 3TT TRIIAT Tass EEd & HIE BRe 3iFarss
&I Udell GLETcA® ASHT fer & o T HROT F&ch o
qar 3™ & Ig AR her Fees, A9 3R g=r &
YA F FRUT gC S B, fHEd wEAee #roger qur
FARISS HT gHAT Il ¢, fod DROT T H ST 9T ATl
gl 31 T AOWTWF ¢ F dhlc TEEART N 38 UhR
fBessT fhar ST 6 9 FEfeE 3R FaREs g7 Fi
HIHAT FHX Teh |

2.1.1 FrEfALMT HT THIT: FEfae ag gikar & o
agAsd A Alge CO; W, §E3es e (&N
gISsiaaTss) & WY AGH wshic HT &G Upid &
FHif® FT F S3 H S gl FEfA2T H &I Fshie @
ARG, AT A Hr AET vd wAeRei fRafaar e
fF 3 dUT A9HEE R HAIR Al g1 TId HT Tdg dh
N AR 3ferdiioid wgue @ fegararafas gfhar 3mer
gl § TS hoa®y 591 o9Tel & gial &l ST & ST
el H FHA AT §¢ SNl § Toldeh HRUT dhle OedN,
EIR UG TIAT A The 3ol il gl

IfE Fax 3WF & O FEfAAT F gAT o AW g
FEARET FT IdAT 9 & T Fed 317 Tl I8 § &

dIc & ¢ EU IHUA FE G THS W BellemAfa
FHoenigioleh Taerdsl &1 T &l S| Freieics Hshic W TE
O AT @ §, Woq IR-FElaes &bt # a5 e @
ST gl

&TRAr 3R 3Fadar & 9ivg (pH) #9 Y9 W A9 fou
AT 3TER AT ST B

pH #Hlel

o
et (Acidic)

7
TIcF2I (Neutral)
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&Ilflﬂ{.—\lkaline:

2.1.2 FARISS T YHIT: Fhic & Tl geal & FaNss
¥ Qo $ TG ol TRl ¥ aEd AT s
FelR1ss & 87 hehlec gf¥d & Ahdl Bl A 3elal, FHhie
W Hothe gHA d FaRiss WAel [Qufed gar & Saw
FARSE 3T [Adheld &1 Fshlc H FaARBSS HHC, T,
wsfAFEIR (Admixture) 3R TEIE (Aggregate) & garm
Uae A gl FeRss H AET Gde 38w geft, veess
uTg # ST F WA 3 & JfRw g

Hd: FARISS AN HT THAT Fel & T, Shshlc TITAHT &
fBeiseT 3R AAr Wor & [eaff@d 3 3maTs §:
F) shehic H WA & didT @ Fol FoRSs A H FIEA
F AT AETHAT § AR Jg A Feafaf@aa Jaer &
Hf&H TG gl AR
o UI-deld (Pre-stressed) &HIc H & faw -
(i)aaﬁmaﬂwagammmwﬁ 0.06%
(i) IR FEIH IR gooh aramaRor H 0.10%
e 3R W I (RCC) & & foiw 0.15%
") RIAS TAEROT (AT IR, g MR 3R TA) F
FAT3T W FoARISS gl I eloldl el @l 21 31
JmhrES ARAT H FHshle AR T & v grancAs
HITET T WU HTELTH Bl Bl
2.2 gohe H YHE: sftwisr dfc & wd Fo v
(Aggregate) # Tothed Hisg 81 g1 FHshle W Hca™H
AET H Hehe F FAA F HRUT dshie A bhora iR i
g TR ¥ 3 I & AU, SO; F ¥ H T Tl
gl Hothe HT hshic @Y AT, Fsor # dide &
ST ¥ 4% T 3RS G gl aifRul



Hothe FHOM JHFAR W died dar (Jfshamsil) &1 e

@hshic # SIaT T JOIRIACT T &

e Jothe T & e Aftew & yar Bfgaar 3k
qReEgar & FERa @ g

o Hehe I 3R HWFc F C3A 3R C3S & Stordisied
3R & s gfaihaie TfESse (ettringite) [hferras
ToRed@Ae & fav wh @iast 7@, st 3H dk W)
Ticels e @shlc F 9r=m Sar g S weed I
3R Sema a1 Hsor ga e g

o Aftwd & FFT ¥ gFa : g 3R [Vuead & g
fAerar gl

2.3 e fAfaeT (Fe) wfafhar &1 worma: R_ftes v

Fr T H TgaT FT IS S "de 9 & gfafhaneie

gl € 3R Fhe F R{ear 3R &fd & FRoT g9 g

e A gfafhar & wAEIE (Aggregate) A Al

fafosr & Fo w6 3R Gitds @ & R F =T i F

Hfewd 3R &R gord v RAfor Sl (Jel) &1 fAaor

BT &, ST 3AYT & aTara]or & 9l HF Aaifd Xl

IR G FA@r g, SO FAE Yo war § FEE

IRUMAETET dhehic & shiher gt &

2.4 gdg OE@ & FRUT FHC FT &F: g7, Ferg,

3R kI & HROT e g d dehic S aRfEufat &

33 Y9 W e B EraT B

o u¥OT & AT T@Eh, G, AT THFR AR § hshic
gdg # T ¥ gl

o HeE & AU el yerdt A fAeifad | Hoi qErr
TEYF HRas H hehle Tde A fOaa & g

o ARFIA H AU Gt @ FEd gl H fmr &
et IREAA & HROT AT Folgel & dolel IR 3TH
91 & 9deT ¥ gl

2.5 ifAF FRPI FT IHTG: e T3 & Jar-FHrel
& SN, &ehlc & WA GaRT ool $r a3 AR
9ATEROT & YA TG 3T H IRade & HROT THFA 3R
gsaAfes fafayar (hygrometric variations) & 3mefiel gt

3 dfw AR Al Stoary aRadd Fhe @rEent &
i cTagrR A Todl & vafad a2l

3.0 UTFISE Td WX Fhlc HTEOT (cover) I
LEICE

ehshlc 3TaXUT (cover) T YTUfA® 3¢ Ffdeel aTdmaror &
Hhlc H Trass Tl I T&TT kel gl 3TERUT R ShiFde,
Fogd AR Aer (@R qarr [Afdse Fgeranw waw Aer)
BT RT| 3RO & Aers FT G GATIRONT AT
¥ g TGfRu ofhad T 3NMEThAT IFR 3UfaId X &
ST Bl

Sifga & _ffes Tufaat & sEat F 3R W afde
I §U A X A dhehic & AT TARAcT Hraaeharsit
& QA HA g 7eTH 1T IHEROT (cover) Haf dhshie
H UFess Wid & fow g fhar aear arfgu)

=g AHATT Fa< Al 7
(Exposure) (Fgera)
die 20 faer
HEIH 30 fAeAT
GIC] 45 fHaT
Sgd I 50 fA#T
WA 75 TR

40 UeH WA F YHR IR ITEET F g

wfHie (Aggregate): TIRIE (Aggregate), T Fshie H
I 75% oI & SldAfticd aar § 3R safew
shshic TN T GHTTAT T & Tafeld shehie 3R qa-dara
gl Fshie FEIT & T AT & F 20 B & 3&FHaH
PR P FAVSlelh AT ST gl TR &t I1S: 383 &1
3TMARIHRATIT ST TTels] FHell ATV

AT AR W, GAG TAEIE (Aggregate) & 3UANT gafard
shie AR q8-aelra drel shshic Jeil & fow =g gram| greiifeh,
faav #mel &, @ udele (Aggregate) & 3udNeT i
IFATT SRR ganT Feafaf@d & ey & o7 Jhelr 8-
o THST WEIE (Aggregate) TSI oRE & € gl

o 3HAR W, U4 & oI TIHIC (Aggregate) H FARISS
qrEa AR Fethe @EEl H WA HeEArgaR g

Fine Coarse

Aggregate Aggregate

i) Chloride 0.04% by wi. 0.02% by
contents (CI1) acid soluble k. acid
ma. soluble

0. 4% by wi D 4% by wi

acid soluble acid soluble

i) Sulphates
{(SO:) max

o U IR guA & dIe, wHe (Aggregate) T IS: 383
& 3eIEY Glell TIRT AT f3Sgerk &l fSotsel i @
wldle (Aggregate) $r AP & e F W ARTI

urtt: Jo, UflE, eTR, T, A, FafAE gerd ar 3wy gery

S ehe a1 T8 & AT giaeRs g G6hd § ¥ @ iR

HFT Ul & SEAATS UEed A gars & fav 3R dwhie

& fsor AR FReT (curing) & o w811 9l & pH AT

IHAAR I 67 A i grenl FHor & v ddveies arr

IR Ul Hshle T FGRI (curing) & TAT o 3ugFa gl

grelifeh, AR (curing) & T 3uNer fhU S arel qrelt &

Pl H TAg W Py NMUfdTeler GET T Hegl AT el

g =ifgel A& (tannic) TRE ar &g & AdfFE

3ufeyfa 3mafises gl

Fhle FAIoT_ Jrerara:

few Iequra - A9 Ieud & Ig GEARTd X & v

AT S0 5@ & drem dshie &1 srd-a/#dr (workability)

gsfelar 3R zems &g 3UYFd @, dlih FEelel & 9ead Tg

T3t gediaol (reinforcements) T TRT 3R & 3F | o1&

Fhlc FBR & ST, 9 ST [T ETS Aed, TATRCT

3R Feg qoiar gl =iiRT

AT (nominal) TAHOT FHshic @ S Bomsa  fFsor

HHIC Pl IAHASAT & Al gl AHT (nominal) THsOT

Fehie, G 39T fRAr Sar g o 3fRe A AET &

SEAHTS I FHGAT Bl gl M20 & 3=d IS & Shehic shael

feoseT A Sshre gl

affr - Fehic Juida &, e AR wlEie (Aggregate)

Al T AT B gegAT eant fAuiRa fRar smer aifgel

9 @ AT dr Ffowes &F F I3TAA gaRT AT AT AIfeT

7 dier Ser arieel fRET off o TASOT (admixture) T

AF gogHA ARl HAYSY, didl d U¥c fAsor & sa&




AT AT GeIATT EaRT AR TATAT S Fehel ¥ SRfT
Telic STET 3T AT STl § g IS: 4925 & 37wT glell
AqIfeU| g AT IYHON B TH HG-GUY Far Ayl
H §oT @1 ST AT, 3R 3T Tl T THAI-THA
R ST T SMU| R T BIET AEe (Aggregate) & 37erT
¥ 59 fopw S|

BT - Fhie F TH FiBE BEW A RAT AT Swem)
AT &1 IS: 1791 & 3I89 glar =ifgw| fsor v gfshar
H d9 deh SN W A0 9 g & el geuds, @1
IR R & @7 §9 & & A AaRa a1 g afg
AT & 3dReT & §1¢ 3PN gl &, df shehie &l RfFTT
foRaT ST TTRT|

Fshie AT Frfefladr - Fhic T FRRANEAr g S AET
& YcgeT-AT fAHOT (admixture) & AT JUAT admixture &
foer carr R S e aIfRel @maR AT W)
FrIferdr 1 St T S TR (IS: 1199 @)

50 e W e amEn dR Fa-didT sequra
FT HW

fafirse srqurett 3t gefaver i aRfFufaat & fav sugea

I3 IR IPR F WA HT 3UART AT 3ERIS g1 AT

N qd EHid F @Y UG fRA S aren @

fArafafaa & & w15 o gem

%) 33 U3 3R IS : 269 & IHeTET|

) 43 I3 AR IS ;8112 & 3Hef&d|

1) 53 I3 AR IS : 12269 F HeTE|

T) g T&d R IS : 8041 % w7

) 3Ta Afdd @iEds @ IRS : T-40 % 378 |

©) WS Tl WAT IS : 455 & Y|

) diels distiensT HFe IS : 1489 (ST9T- 1)-1991 (FerSuer
&I 3TN Feh) & HTET |

#) Fethe TioRIY AT IS 112330 & 37wyl

STol-Hife 3§ & 31T Agcaqol afader & S ashe
T e, TaTfics 3R aReTEIAT # R #wXar g REs
Fhic & TIU, o8 HA Foa STol-HAC Ul HT 39T

o R AT Hehle F 3cUled Wl @] HAH
3aRTHT gl

20 AT fRaA FHHER & AT AR d TWHHEIE
(Aggregate) & @Y AT SNf@AT & AT IS 456: 2000
TIAdH AT AT, HfORAHA Sel-HHC Had T Fshic &
eaA Is Frgar Rfafise = §-

St Exposure Plain Concrele Reinforced Concrete
No. e ———————— e —————
Minimum Maximum Mininut Minisuin Maxitnum Minimom

Cement Free Water- Grage of Cement Free Water: Grade of
Content Cement Ratio Concrete Contcat Cement Ratio Concrete
g kgfm'

] I (k)] 4} (5} ) [t] (8

i) Mild 20 060 = 300 0.55 M0

i) Moderate 240 0.60 M1 300 0.50 M2

i} Severe 0 0.50 M20 0 045 Mo

iv) Very severe 260 0.45 M20 M0 0.45 M5

¥) Extreme 211} (] M3 a0 0.40 M40

NOTES

1 Cement content presesibed in this table is lrrespective of the grades of cement and it is inclusive of additions mentioned in 5.3, The
additions such as fly ashor ground granulated blast fumace slog may be taken into account in the concrete composition with respect to
the cement content und winer-pement mtio if the suivability is established and as fong as the maximum amounts taken into account do
not exceed the limit of poazolona and slag specified in 1S 1489 (Part 1) and 1S 455 respectively,

2 Minimum grude for plain concrete under mild exposure condition is hot specified.

qiaeliy gRfEfaal ) 3muRa Bemsa fea § v
dFc AET g @AW RS dhie fos @1 1997 &
fFeaR @fése & 718 -

iSource: IRS Concrete Bridge Cosde 1997)

Emvirenment Mandmum Waber- Alimimum Grade of Mimimum Cemsentious
cement ratio Comcrele Material Content in
kpim”

PCL RCC PSC | PCC RCC PEC PCC | ROC P=EC
Adild 035 | 043 040 | M-200 | M-23 M3 e | 33 i
Moderate .50 | 040 040 | M-25 | M- M-AS* | 358 RoL] Jis
Severe 045 | 040 040 | M-2F M-3F M-4S 38R e 42
Very Severe | 045 | 038 035 M3 M-4p  M-ED 4 4 44
Exireme 04D | 033 035 M-I MAF M-ED (dE 4 44
1.*Min. grade of concrete shall be M-4 for pre-teasiowed pre-stressed concrote structares,
2 Maximmen cementiitous mterial comfent shall be Dmided to 500 g ?

6.0 FRERY FT woTE, IO Hawtar AR Feared FRET
(curing) 9o & & faw

qUFROT & el wdicd duee & fav ag gafad fhar
STl AT foh 3Ugerc HIASTHAT Td 3UH0T T ishan3it s
39gFd A 90 @1 ST Heh| HAg WROHE H
ifdar AR aRsaxor # Fear & o qnEl / dHee @@t
Siisel & srwel wife|

meﬁwwﬁ?,mﬁm
T A B QAeher T GRRAT FIRT (curing) &1 Fshie T A
o A B AU AT T F FAgeaqoh &, AR

STeT-HIHE &I I HH

e 7 3= afFd [{e $r X ¢,

Fehic H GiGR sell¥e el Foldl AT GAaISes el

Qe (pulverised fuel ash) gl
dehic BT Gelr FcAgl A FH yar Mol Fufy A sEmar
SR, HheAar, gRTT AT AT R T TRl Fr T WA &
T HAX Feh @I AT AIRY| FEROT diceis FHS &
A & Shehlc aolls H dIG & FHF F HF A feall dh
FHhlc PR el IWT SUm Ud & & A 10 e si|r
@fest fA=or (admixture) a1 AT dFe &1 3uzer Rar
Ser g1 s 3R I Hed H Rufa & sRor She &
FRAT (curing) &1 3@ 10 &1 & A A& gl | Hehie &
A H STel @felsr A&7 (admixture) a1 AfET @eie &
39T fhaT Sfdl §, T§ 3RET &1 S & fh wgetas
3afe 14 &t I Je15 S Fohdll ol

7.0 FeFEd AFR i AFH #R IR

IAIGA TUAT H ISR A BoSA FROT 3@ e @

foad & 96l & oge ¥ J9r9 JUr R FAHE F gerar

A &% 9l @ sHeor A FARG FA arenr fRar o

R H FH I & U @YU [t aifgel ol $Hr

YBIAT FHHl & gy HE ¥ TOo & v gied

FRAT (curing) 3MEeTS g WEEAl (members) & 3 e

¥ feomsa 3R =@RaR (designed & detailed) fFar o

difes &shifder & Nl o Td 3R §oeld & gawg @

AT fohar 5T @l
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fBEFa#T/Disclaimer: The contents of this pamphlet are only

informative and not statutory. Most of the data & information
contained herein in the form of numerical values are indicative and
based on the tests/trials conducted by various agencies generally
believed to be reliable. The reader/user is supposed to refer the
relevant codes/ manuals available on the subject before actual
impnlementation in the field.
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If you have any suggestion & comments on contents of the
pamphlet, please write to: Director (Civil, CAMTECH,
Maharajpur, Gwalior (M.P) — 474 005

@ : 0751 - 2470869 & Fax: 0751 — 2470841  E-mail - dircivilcamtech@gmail.com




