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Dr. P. Alag us u nda ramoorth y
Protessor

STRUCTURAL ENGIN€ERING LABORATORY
CIVIL ENGINEERING OEPARTMENT

Indian Institute ot Technology Madros.
Chennai . 600 036, Indta.

? | 044 - 22St d276
Fax : 044 - 2252 0545

Email : aspara0@iitrn.ac.in

1'o
r 2-09-2019

Thc Managing Dircctor,
Roads and Bridges Devcloprnent Corporatron of Kcrala l-rd .

2"" Floor. Preerhi Building.
M.V. Road, Palariva[om,
Kochi - 682 024.
Kcrala Starc

Sif .

Sub: Dcsign and Coostruction of palarivartom Flyover in in NlJ66 (Old NH 47)
By pass - Recrification Works - Reg.

Ret Repair and Rchabilitation procedures for Cirders and pier Caps _ llT Madras
Rcpon IIt dt. 05-09-20 t9.

Please refer the above refcrcncc. The forowing procedures using concrete Jacketing shal be
used to repair and flcxural and shear strenglhening of precast Rb Girders (instead of carbon
fiber.wrapping- for shear strengrhening of Girdcrs) and pier Caps in rhc flyover a( Nl{_66,
Paiarivanom, Kochi:

(i) Flcrurat Strengihcoiog of Precasr RC girden by Concrete Jacketing (Repon llI,
Page 10, Sec. 5.0).

(ii) Shc.r Strcngtheoing of Prccast RC girdcrs b), Coocrete J.ckctiog
Additional stinups using lomm dia. TMT sreer rebars at a spacing of100mm c/c sha be
add€d by concrcte jacketing to increase shear capachy of girders. The cover concrcte on
girders upto a length of 5500 mm from the diaphragm beams (both cnds) have to be

' removed/roughened and steel rods exposed. The prcparcd surfaces shall be cleaned from dust
and debris. The posirion of additional stirrups (Fig. ll) has ro bc marked on rhe girdcrs.
Additional stinups shall be anchorcd inlo rhe deck slab as shown in Fig. l2 using anihoring
grout. lomm dia. 150 mm deplh TMT steel rebars (shear keys) at a spacing oi on. ,"t"i
interval in a stagSered manner shall be fixed (Fig. I2), Water tight shutiering sball be
provided in two stages. Shrinkage compensated frce flowing micro-concrete which attains a
compressivc strength of 35 N/mm' in three days shall bc poured in ro the conesponding
shultering. Dcck slabs need not be drilled for pouring mic.o-concretc. Side shutrcring shall be
removcd after threc days. Bottom shu(ering shall be removed after 7 days. properiuring to
be done as p€r the manufac(urers catalogue for micro-concrete. Thc process of shear
strengthening shall bc donc in parallel with lhe flcxural srrenglhening (Reporl lll, page 10,
Sec. 5.0) ofgirders.
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(iii) Cross Stiffening of Precast RC Girders (Report III' Page 8' Sec' 4'0)

(iv) Repair and Strengthening of Pier Caps (Report III' Page l1' Sec' 6'0)

The estimated cost to repair and strenglhen the flyovcr by concrete jacketillg is given.in

Table 3.0. The flexuial .t 
"ngth"nittl 

;d shear strenglbening of precast RC Girders and Pier

caos can be done by Concrete Jacketing'

7/?-\9(D) PWD

Teble 3. Repair and Strengthen the Flyover using Concrete Jacketing

Cost

(Rs./Crores)Repair and Strengthening Ilem and Technique

@s bY concrete jacketing

She* streriAd.",ttg;f pGcaii RC gtrd"R by concrete jacketing

c- j@using standard stcel

R.T-"i-r--ttf c*ckJt" rcast RC girders by resin injection

Refiryf;ffiG1" RC 
"laining 

walls at abutments

@ludingthe cracks

{r
Total duration: 9 months

(v) Overetl View of Carbon Fiber Fabric C,omposites

The applicators guar*r"" p"t'* io' 
"arbon 

{ibei fabric composites is ien years' Carbon fiber

fabric composites witt neu"t."orrol- th"y carurot be afecS! Uy anv chemical environment'

carbon fiber fabric composues ;ii h;;'f* ;i;*t ryld tlatt 
-ttte 

guaratttee period' If

carbon fiber fabric composite *t"ppi"g'it-G"f;3;i$qtl it can be repaired easily'

Since carbon fiber fabric co.porii., o-n * 
"u"r"g. 

four times tlt:lg:t ry tPt.*9-P:
dmes lighter than steel, they tt tti""t"a for shear-strengthening of eirders in order to reduce

the reoair time and additionar ;fi;;;; i;i.' c*nqdfibJr wrapping is one of the

standard procedures f"' trtt' 
-to"t-gift""itq 

"f, 
tC 9l*f' tt not preferred' shear

strengthening "l 
Rf gi'..d"" tt'uit UJ aon" by the conventional concrete jacketing as

exolained above ln sec (ll)

IIT Madras will issue the €xecution drawings as per the requirement Scaffolding' water

,,,e0'ii;!'e;y**,*y_li:.^:"#H:*f;*'jjr5:ll.'::l'i:T:gS"lr:fi '1i

*:ilTfi#;ti::"*l'tJ-.,1".ru;ih ;"';i"*;i" rrmit to ensure the saretv or the

bridse. Stict quality control to Jtns*"a a*i"g the repair.and strenglhening of Flyover' Af

#:il;;;;;ii, 'unpo*"' 
u,'Ji,,u"hin"' tJb" 

"n'*ed 
bv the Applicators'

-fhanl.ing 
You

DT. P. ALAGUSU NDARAMOORTHY
Profrssor

,^llf*'g$ff'tk"lfo,'iifi#"r 3

.r.\ ,Yours faithfully
\) L

fol-\r\.'4ffi;*;S"'
\{''\' )"-"tr
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Fl.t 0vlil{ AI PAt-AlllvA l.l (}\l
t{}.ltAull.l l \l l()N OF'

IN N H66

1 11 111111y1y1:t l lO\

irr, r,r'rrr'rrrl \lirrragcr (i/c), I{oads antl t}ridaes l)evelopmcnt (-orpolation ol Kerala Lirnitcd

r lr ltlrr t' ) 'r.l|tl ll | \4atiras to inspect thc distressecl 111ol'er in Nll 6(r at Pal'rrivattom Kochi

,lr,l 1,, rrr',crr llrc c\isling condllroo ol rhe tlrover' scrutinize lhc structural design to identifl''

,I ll, ['rr, r rrt tlcsign and constrLLction il' tttt)' 'ct''lttnlcnd 
suitablc rcctilicalion

\{'rrlr nrr,l rrlcrrtiiy thc lapses if an)' on the part of Coutrack)r and Consultant

tl(llll( l\.'t t.'liVrrl 4/8Si. ltr'dl 04 06 2018) l)r' l) Alagusundaranroorthy l'rofessor' and

t\11 l{ l(tirrscliirrarr. Scnior Proiect Ot}icer' Structural Enginccring ['aboratory'

t lvll lrrutrr((rtrrf l)cparlmenl' llT Nlallras visited Kochi on 0l-0fi-20ltJ and inspectcd the

llyrrv$t irt l'rthrrirattom in Nll 66 N4r' Alex I Joseph' (i iv1 tilc)' Ms t'isse;-' A(ilvl'

Mr tr'lnt'rr M i. Scnior ivtanager, N4r' Shalinrar lvl S' Scnior Consultant' N4r' Pramod G' JCM

drhr rrrr Anrl,n\ slryam. Senior planning lingineer. I{DS rvere prescnt durir)g the inspcction

rrl lltr, llvrrvct l lcxural, shear and flcxural shcar crauks arc noticed on the precast RC girders

Il tlrrrrrrl ttll ilnlll\. Struclural cracks ure observed un ccrtlin pier caps Onc of thc pot bearing

rl rrtr,r N,r 
'lt( 

rras railcd. ceftain neoprene bearing pads are also distressetl 'lhe bitunen

I rr t Inr llrr' llt0r'cr dcbonded. Settlemcnt of embankment on the expatlsion joint at Pier No'

lrl lr nollr'((l Vcrtical cracks are noticed on cenain portions of the llc wall cll the

rrrrrlrrtrltttt'ttl I trrrrt lhc prelimtnary inspection' it is notcd that tllc ll'vover is in drstress'

lll Il||,lr,rr rtr;lgcstcd ttt RBDCK t0 conducl NDTs and PD]-s atld chcck the structuraf design

,rr rrrr, !||r\.frrfrrrlrrrc and toundation wirh the existing strength of concrete. ll'l-vadras asked

ll lll lr h l, r'eprtil lnrl rchabilitate the lll over as early- iis possible llT lt4adras submittcd the

t,r.,|,rqrl trr rr'r'rrlirtize thc structural tlesign (o idcllti{y any dcliciency in the design ol flyovcr'

|,,.,rr, I rlrr. .(r.-(lcstructrve tests (NDl's) such as l-jltrasouic Pulse Velocity (t'jt'v) artd

rr,lrrrrt,lt llr'l,otrtttl llanrnrcr Number tests on sciccted thinccn RC girders and fbur piers'

, \r,,,.r I t,,,.r(.r(. e.rcs lr.nr rhirtecn llc girdcrs, lbur piers a',d I{C rvalls of entbankrnenl'

-,.r!t,, 'r \rilrrlrl( tclritir and rchatrilitatiorVsrrcn gthc ning proccdure's alollg u'ith marerials and

.t,,,,11, rrr'ttr\. lrrcpirrc lIOQ lbr rcpair and rehabilitation of the t)yovcr and as pcr the

,,.r,,r,,r,,rr ,lrt'r.l llte tlualitr. oi tcpair lllatcrials arrd pcriodical inspcction of llrc repaLr and

\ 
'. r , , I I , 1 | , t , | | r , , | | rr,rrLs llrc prolxrsal scnl br ll'l' MaiJras r'ras approvcd by I{RDCK and

lll \l,r,trrr' ,,,tttrttttrcc(l thc suh-iect scopc of rvork 'lhe dclrrils of testing and concluslons
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be drillccl at a spacing ol' i50 mm clc

and 6 nrrn dia. 75 nrnl lcngth nozzles to be

vinll cster rcsin has to be pumPed under

atier grouting and finished with last setting

r | \,,rr \rrr'llrcc Nlorrnting l echnieltlc

, , ,! ,rrr |lFllrerri!]g ol llt'girdcrr hr NSi\1 tt'chrrique trsinu ('l'lit) c()lllpoirte tcbats. sltcat

L i',,r,i,,,"r u.itrg carlrttn iihrc llhric con'tposites and arrcsting th!'cracks br rrticcling lorv

. L l!'\\ rtrtll cster resttl.

I I t rrtrrilr Jackcting

I l, .'r,rl rtrcrr[thcrring by adrling arjdirional steci rcinfbrcemcnts at the bottonl ol precast RC

1.rr,lr rt rr.,rrr1"' slicar keys and nlic:[ocotlcrete. shear strcngthenirte using carbon llbre Iabric

..i,r(l','rr( \ rrrrrl itrrcstinlt thc cracks bv inlecting lou viscous epoxy vinyl esler rcsin

Itl|(|'|,^l|{|N(;ANDSTRENG.I.|IT)NING0FPIIDCASTR(](;IRDEI{SIJSING

'\lrlu It.;( llNlQUF.

I I llr'llh lrrg of Cracks

It ulr rllr rrrrd 125 ntm deep holcs havc trr

r I tr,rr,rrr ,rrrcli lcngth) alclng the crack length

rtr,'t l|urtlp (l\r\\ putt) Lo\ \isct)u\ (lo\)

|r*ed r, ttll rclirsal. fhc nozzles havs l0 bc cut

l,''llr 1'r lll llitl.

I | | llrurul Strtnglhening of RC' Girders Uslng OFIIP Composite Rebars

t,,rrr rurrrl,r'r'r ol J2 nrtn dia. ClrRl' contpositc rcbars having a tetrsilc strength of

lrr rN'urr tntl tcnsile modulus l.l r lOi are to be added to the bottorll of the gird€rs

I r,,"r\,'i ol rizc 4ll nlnt x 48 mm at a spacing ot llSnrrn c'/c have to be cut at the botton

..r,'| 1" (r('tc. Ihc grooves have tobe cleaned lionr dust A layer of adhcsivc cpoxy resin

.,t,r., i rrrr tlr(h havc to be app)icd on the lop ol lhc groovc CFIiP compositc rebars have to

r', 1., t,t rr 1,,'rilion hclow thc laJ-er ol resin and thc cntire lenoth of groove bc tilled with

' ll, ,r\1 ,l..,\\'tcsin. llxcess resin has lo he iviped out and the bottoln surface to be levelled

,,r. rr,,\\i,l rrr lirrc rrith lhe botlom c0ver concrete. Proper packtng using wo()den piankS and

. .' I'r, l, .lrrrll hc givcn upto a nrinimum of I hoursltill the curing of the resin (as per

,',,,',r',, r,r,r (lrrllt) irnd the packi0g bc rclnoved lirr air curing of rcsin 'lhe schematic

r.,,t.',".'l l,r\orl ('l ( lilil'conrposi(c rcbars in a girdcr is slrortn iu Fig l 'l he size and

, ' , ,, '.t ltr,,,,rts irttd posilion of CIiRP compositc tcbars irr the cross section o1'a girder are

.,r ,,r, lr!.'
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r,,i,,' r, 1r,r, ,r,, givcrt in l{cport l. 1'he anatydis of the fi;'ovcr and conclusions arrivcd fronl

rt,, rr,,rlr''rr,,r, givcn in Rcport 2. 1'he repair and rctrofitting (strcngthcning) of precast RC

r,r.t. rr , r,,!\ stittirling of prccast RC girders and repair and strengthening of Picr caps are

r.r,,ll Lr rt'lr rr.llorr. llrc crackS on ft[ rvalls at thc abutments have to be repaircd 
-l 

he

','r,,ltii,,rr ,,1 l1(,leslirls and POI' CUI\4 PTFE bearings in the obligatory PSC girder (Center)

.t,,,,, t,,, i' t1) trrrvc r0 bc checked and the pedestals to bc repaired/recast and lhe bearings be

rel'lr'r,,'l ll r, (1lc(1.

,,ll ltl'l'Alt. 
^Nl) 

SI'RENCTI{ ENln-G OF FLYOVER

I th, llr "\ r'r { ,,rsisls ol'scvenlecn standard spans wilh precast RC girdcrs and two obligatory

t{itr \\ltlr I'S( girtlcrs supported on t\ /o abutm€nts APt and AP2 and cightcen piers (l)) to

Illl l. r.lr rrrrrrrl|rrd span consists ofsix prccast RC girders conncclcd to two end diaphragnt

Irr.n||,r r 1,1ur|tc.l hy bcaring pads on thc pier caps BaSed on the non-dcstructive and panially

rltrrlrrrr. r.e, tr.nrr rurtl analyscs. I1'l'MadraS sugBested to repail and Strengthen the precasl RC

plrrlrrrr lrr rrv(rlrcn slandard spans and pier caps in eighteen piers Pl toPl8 All precast RC

lltlrrl. t{, l\. xlrcnglhcned for (i) flexure to enhance the cffective nlOment of inertia and

lhor$lrt t{,rl|l(.c rlrc dcllcclion and (ii) shear to accowt for the increase in shear capacity due

Irr lhrrr rl rtfco8tllctring. 1'he flexural, shear and flexural shear cracks on the girdcrs lo be

Irrr,rtrrrl llrr. llexural and shear cracks in the Pier caps to be arrested. All Pier caps to be

r{ltdll0rl nrxl rlrcll8lhcned for both flexure and shear dcficiency
'.

lll lrlni||nr r'rpk,rcd the possibility of repairing and strengthening the precast RC girders

r|rtirI lt,Ix.rftc lucketing, (ii) Steel jacketing, (iii) Exrcmal flexural strenclherting ustng

I lllI r,rrlr1rrrritc p(rlrruded shcets, (iv) Strengthening of grrders by near surfacc modntlng

r l{tt\t r rrtt lrrhl c using CFRP conrposite pultrudcd sheels. (\) Strcngthening of girders by

r!\|\l r , l rl,t c rrsirrg pultruded CFRP composite rebars and (vi) Shear strengthening using

i ,ll,,,ir ltl!ri tirl'frc composltes. Thepossibility of repairing and slrcngthening the Piers rising

irrr ',,1'n lil,r{ lirl)ric conlposites and (ii) and Concrcte jacketing arc also explored'

r .,.'rl,l, rlrt, rlr( tlurability, cost and time to repalr

i,.tt.',\rr,t, t\\ sclrc!l1cs such as (i) Near Surface

r,,, l, Irrt' rur'lttr'lctrcd:

and strenglhcn the precast RC girders,the

Mounting Technique and (ii) Concretc

I
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I I \htur Strcrrgthening ol l{C girdcrs

r,'rl,,,rr lihrc tahric rrl ?1t) gsnr having a rvidth o1-it)0 mnt shall be uscd lbr slrcar

.rr,rrl tlrorirrq oi gildcrs to lralc adciitional shear cepacitl' due to incrcase in Jlexural

or', rfllrening ol g.irdcrs undcr NS\'1 IeehniqLre. len pieccs o('carbon llbrc labric uplo a sizc

,'t .l\0(t |lrnr x 500 mm (1 x b) hare to be cut and kcpt ready. l'he concretc substrate on thc

!rrrl, r r!prr) a lcngth of 5500 mrn lronr lhc diaphragrn beanrs (both ends.) have to be roughened

lrr .turrrl blastin9u'ire brush and cleancd lrorn dust and debris. 
-l'he position of'1,' ',vraps has

r,, I'r. rrlltrkcd on thc girders. A la,l'er ol'epox]' prirner to bc applicd on tltc prcpared

{r,'rflrc|cdt concrcle substralc. Alier the tack lrec tinrc ol prirner. a lal"er ol catal.y"sed

rrr*nrrirll cpo\y resin to bc applied on thc pritttcl coat and tlte Iabric be bonded on the

r ltrrlrsecl rcsin. Anotlrer la1'er of catall'sc,l epo\y rcsin to be applied on the labric fbr proper

\rr,l|rrl.t irrd bonding. Serrated rollers be used to rentove the air bubblcs and proper bonding

.l lrrlrrrn libre fbbric. All 'U' rvraps shall be bondcd (anchored) on the dcck slab upto

llt(l nul ()n both ends..l'he schcnratic diagram ol Ii'u'raps in a girder is shorvn in fiigs.3
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.t.{r (-ROSS S-f l}-f I'Nl\C OF R(: l'RUCAST GlltDEItS

\rrut lrotrr the trvo cnii diaphragnr bcarrrs' all Pr'casl l{( longitudinal girtlers in the

l(.vcnlcenstarrdardspanshavel(lbect'ossslilltnedatadislanceol.5'06]nr(f.4).10'l25nl

(/ f) ar)d 15. t88 In (itr4) lror)r an.v onc oithe cnd diaphraunr treants lbr lateral stabilit)'and

..'rltrrrlofvibralion.I.hecltlssgrrrler'ssltaIlbcirrtegra|edt0lhed€ckslabusin8shearkeys'

\rccl giiders of ISWB 600 r@l l4i'l kg'in shall be used lirr cross stiffcning' lhe length of

crrch cross girdcr in bet*een the longiludinal precast RC girders is l()iu mnl Steel platcs of

rrzc 700 mm x 400 rrlnr.\ 20 mm thick shall be used 1br connecting the slccl girders with

It( girdcrs. fhe crld plates at'd tt"o c"d' ot'thc cross girders shall be tbbricated in line rvith

lhc longitudinal girders suilsble lbr conneclions 8 nos of 20 rnm dia bolts shall be used for

c(nlnecting the steel cross girders to the longitudinal precast I{C girders llte schcnrdtic

,lragrarn oflayout ofsteel cross girclers and the conncctions are shown in lrigs 5 6 and 7'

i-' t-
fl
1:----li

i

Li[]llt

F.'IG. 5 LAYOUT OF STEEI, CROSS CIRDERS IN A SPAN

l 
ili
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NCRETE,

;;;;'. ; ;", i,t mrn dia rM'l- steel rebars shall bc added hs additional

reirforcements to the existrng retnforcements using U shaped shear kcys "t 
t O 

[t 
O:",:t"i

' "l - tight shuttering to be provided and microconcletc shall be

sp.rcing of 200 mm c/c Waler I

p.rred. Bottom shutlering shallbe ren:o'ed after 7 days' t'o*t:"::-,::::::J:ff"-t;

.tAcKETtNG i . l

.ll)c 
bouom co'cr concrcre'(>0 mnr thick) on llc girders shall be removed."lo 

it"tl,to.n::l

|].l,"il; ;""r""'l; microconcrele. 
.r'hc schenratic diagram of concrete. jacketing is

I

slrorvn in Fig S i

I
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r.I(;.8 FLEXURAL STRENG|HENING OF GTRDERS BY CONCRETT'

JACKETING

87/2019/(D) PWD
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I

I

('.lt llEl'AlR AND S]'RENC'l'llENlNG OF PtER CAPS

tlrc concrete substrate around the picr caps and on lhc top in belweclt thc pedcCtats havc to
I

lrc roughcncd using any suilablc scarifiers. 'l'he loose concretc il any to be rentoved and the

roughened surfacc be clea+d. 150 n1m decp holes have to bc drilled at alspacing of

l)(J mm c/c and o nun dra.. zuu mm deep resin injcction noz-z.lcs to be fixed ,i'ring .po*,

l)rrtty on the cracks. I,ow viscbus epoxy vinyt cster resin has to be pumpcd under f,ressure till

rcl'usal. All resin injecrion nolzles have to be cut and scaled rvith cpoxy nrortar. ir1
...t

l.l nos. of i2 mrn dia. TMT lsteel bars ol'length 5.2 nr have to be added \4,r(h thc cxrstlng

rnain reinforcemen(s on (hc tgp of the pier cap by tack rvelding with Ore cxistihg stirrup

rcinforcements. 8 nos. of 20 otm diameter bars of length 7.4 nt havc to be addeii with the

cristing main reinforcemenls 6n the boltorn of the picr cap by tack rvelding '.'itil existing

srinup reinforcemenrs. 2 legged l6 dia. stinup reinforcements at a spacing of 70 nrmr c/c to be

irdded on lhe pier cap abovel the additional main reinforcements. Thc stinupi on the

rrdditiOnal steel rcinforcement On the slcm ponion hav€ to be anchored to the sten\ al both
I

cnds. After fixing all additional steel reinforcements on the pier cap in ordcr. water tight

shuttering has to be provided alllaround the picr cap Microconcrete upto 100 nlm thick has to

hc poured on the water tighl shultering. The shuttering has to be removed after thrbe days'
l-.

I'roper culing has to be donel as per the microconcrete nranufacturers cataloguc. The

schcmatic diagram for repairing and strengthening ofpier cap is slrown in Figs 9 and 0

i
I

I

I
l0
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8.0 SUMI\,IARY ANI) RRCOMMEN D,ATIONS

llased on thc non-deslruclive and panially destructive tests and analvscs. llT Madras

suggested to rcpair and strcngthen llre prccast IIC girdcrs in seventcctr standard spans and

picrcaps in eighteen piers l)l to I>18. All prccast RC girdcrs lo be slre ngthencd for(i)flexurc

to enhanQe the effective nromcnl of inenia and thercby reducc thc deflection and (ii) shear to

account for thc increase in shear capacitl'due to flexural strenglhcning. Thc flexural. shear

and llerural shear cracks on the girders lo be arrested. l-he flcxural and shcar cracks in the

Pier caps to bc arresled. All Pier caps to be repaired and strengthencd for both flexure and

shear deliciency. 
-l 

he cracks on RC rvalls at the abu(rncnts to be tepaired. I he condition of

pedestals and POT CUM P'l-l:ll bcarinqs in thc obligatory l)SC girder (Centcr) span P9-Pl0

have to be checked and the pedcstals to be repaired/rccast and the bearings be rcplaced if
needed.

ll'I ltladras explored thc possibility of rcpairing and strcngthening the precasl RC girders

usrng (i) Concrcte jacketing, (ii) Stccl jackcting, (iii) Extemal flexural strengthcning using

CFRP composite pultrudcd shects. (iv) Strengthening of girders by ncar surface mounling

(NSM) technique using CFRP composite pultruded shccts, (v) Strcngthening of girders by

NSM technique using pultrudcd CFRP compoiite rebars and (vi) Shear slrengthening using

carbon fibre fabric composites. Thc possibiliq,of repairing and strcngthening the Piers using

(i) Carbon fibre fabric composites and (ii) and Concrete jacketing are also explored.

Considering lhe durability. cost and tirne lo repair and slrcngthen the prccast RC girders thc

following repair and strengthcning scheme is reconlmended by llT lr4adras:

8. I Repairing of cracks in precast RC girders and picr caps by injccting low viscous resin,

8.2 Flexural strengthening ofprecast RC girders by concretcjacketing.

8.3 Shear strcngthening ofprecast RC girdcrs using carbon fiber fabric composites,

8.4 Cross stiflening o[ precast RC girders using standard stccl sections and

8.5 Repairing ofcracks on RC walls in the abu(ments.

l'he total cstinrated cost for the above Inentioncd schcme is Rs. 7.3 i crores. lll' Madras will

issue the cxecution drau,ings as pcr lhe requircnrcnt. Scaflblding. \{'ater supply and powcr

I supply have to be providcd as per thc site conditions by RBDCK/Rl)S Altcr repair and

strcngthening a span and t\vo pier caps- a load tcst to be conducted atrd thc mcasured

dellection can be chccked rvith the allou'able lilnit to ensure lhe safety of the bridge. Strict

l3
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7.0 COSI' ES'I'IMATE TO II'EPAIR AND STRENCTIIE'N TI{E' I'LYOVEI{

?.1 Cost Estimatc to llcpair and Strcngthcn using NSN{ Techniquc

'

To(al duration: 6 months ,

?.2 Cost Estimatc to lt.p'it and Strcngthcn Using Concrete 'lackcting

Tolal duration: 9 nlonths

602

TAllLg r. RIiPAIR ANI) STRENGTHEN USING NSN',r TECIINIQUE

Rcpair and Strengthcning ltem and Technique

@rs using CFRP comPositc rcbars

@ using carbon fibrc r'raPPing

@i using standard slcel sections

R.prt*,g;f ;.ktt" ,h" precast RC girdcrs bv resin

[ep"tr'-g offi;iil the RC re taining u'alls at abuttnents

R"6;;d str."g@t"e "f 
pier caps includrng the cracks

i
TABLE 2. REPAIR Ei\D STNC}{CTHEN USING CONCRETI] 'IAC

Rcpair and Strengthcning llcm and Techniquc

@ concrete jacketing

@carbonfibrc wraPPing

@itandard steel sections

-rsbYresrn 

injcction
Repairing of cracks in the Prccasr

R-.pairt"t;.ffi 
'.lrlttte 

Rc rctaining walls al abutments

ffisincludingthe cracks

l2



"7
/d.

/ roazaxlzots/(D) PWD

qualitv control 1o bc ensulcri durinq repair and strcrrsthcnrng oi the [:hor,er. All safety

proccdurcs fbr nrarrpr,ucr irnd truclrines tti hc cnsurcd h\ lllc ,\llltltcators.
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