
oJO)'lmCetco (16(0g (I)'l@om)e

oJ(6flmCoco mJo@gmo
(I) aoc@r.t1oIDo'l SCool o-oJcojo ao.4753 l4.I I.2Ol9 (d oeorslao-

olCeJ C (D1oJ o .rlCelo OoJC rrJ6rD1 oJc(I0 (U)1@oc(r)o

C-olC O o eoroOo
@'l.rc1.mJ(l)c6o(6

(o"lcgooco@o osllocUdrmo
ot6rd'o@1)

"o)

Gnn)

qgl.s1.oer. ofla<nco-

orcerco'loso oJcoo oojCplqf oJ6rrilauocoa oO)

o!66ocd, (o'lcBoccril4fliq6rr3c; 
"Ots1d

crgclos crlc,Hc6$ooa ooleil4dooileJc6rD-

@QJ6,coo oro rotoocmo rl{i)$((nt')(6)l

a-fe.no1o 3o olJercIoil(r)- cerc<u.l-

(r)soloilorlgc6rEc; pofls,lcfl AJfiU(6,

oojcEil4,rrrrnau(ljcmgg (6)1(tsoc(r)o

osel' (r)sonDooo) oo@,odoc6rE6)"

fi \D"o.JoJ(oo)ileJc5rD'l

ojoetcolo5o olCel(urdnooe olooomjlenog.ojoa

q;qoo'la,u6, 6DJ@.oooocdocsolqos ppocofl

srumDo.J$ fifl plonenol66r(m cd,fiua,qos GDooilo

o16C[m" ojlc(l)e)oc(o)'l , oo1.o6yo.or9r6.mi oor

"Odr,Jl4[S6rB: 6rueldiuco)o fiuo6nrd\D1qf oeloocn

o"O. o"O.g'1. @1oo onr,(,t)6 olo,louoco)c)

ms(ool(o)'l(tsfio. @c(Dcosctrlo c(Dc.EQ.@l(l)(oo(I,

.Joo)elo.g$(oonaooflooe Groslouoc(I)oloild

ojloolooo g"lcaocailq rnsoro'lo .,lo1o@c(r)(r)

ologcr6go etcl-,Jlg6rB: @c @6rE- o1cdc6$ego

oner@'l(6jolo'l oflao'tocelq;colo (r)(flo,coA rion
ogleoJlrnlorraocrd GrosdrE(m on6o.tD fiuo,lor,loe)

fiudaocd (rflc(o)coil.aJnototo. GrO m.:o1oflcqos

o1c.Hc6$o @docoJoto'fl d oJol(,)6ml,l||$6rB:

cerccr- os(Bilcogg IRC acr0r4rrik0aq<oqgtocoo

celCo!- OsqlilfiO jllel @co)l3drnfiBoa

(r)1.g6"MC[i6ne: crdo.il(f, oroc(g)c"n- 6.g.3

peJa,c@oc6rD' "The structure shall no! show

any cracks more than 0.30mm for (normal)

moderate exposure and 0.20mrn for severe

conditions of exposure, spalling or deflections

which are incompatible with safety

requirements, as prescribed in the relevant

design codes" oo0.o"O.91 .uo'lococu)rno,lrfl

ffU6,:do1oo0 olggelo,uA 0.30mm cmeercu0

&S('o(n gggrocoll a,oeneooloflgene-.

osel 6njl)

olcelo

QJrgq)

oo(d)-



m') .Lrrelo dnetoqJs{ororlolccB ou1)

QoJOqlJUr(qJBOco,ooOrr- o(BCfirf 6)"6)5)"{').91.

q6,s cnc6$6$d fiuojldl4tlic5rEc; 
"o6,1d

cD(c6,co4Pg ff)so61 cuio,o'ld6}Jaoil6xryxo-

oO@O@,Cr;rr4

ol') .,rpeb o.'Jcglqo$rrrlc{finonoogg,Joo,el orr)

(rfler)jl(d GrOdd6yJ6rD- md6,1(on5gE(o:

C4Docgsrd oouco6rrwildo- po)]oofl

(rrldaoc6rD(eJnldoloxD6sBua rn<rie,ocoa

(d)'l(tsocrn 4[(6lcrDc; "OE1(6a AJrSo)

ofl<oocrn<ooflrd (rilfiroo -Joeo,csi' colJ@(dl

o61oi aucooom5ordilercem?

cro@(ol(r)crd cerco!- osql- (r)sccnD6yB

orgoloSologrmcem- nua'loil

olleico'l(a(ol6)1(o)1igg(o.): esco(o) IIT auorA.g[4

cilcgc6$qo, oeDc.@.(@'l(I)(ooA ouor6.g[4

cflcgcd$qo, fiu66ocd cnlcorc(/rl"g oJloo?.r.r

auo'l(6)'laQos cflogc6$qo ceJco!- osel"

cnsorocoa @olc6uo odqfl$q.

orcerco'loso 
"JcercroflOo0 6ruetase)o nuoerunrol4f

o,roofiD ooo.o"O.g1 fiuo6illl4 cilc.Jcds'loel

"Summary and Recommendations"

Grooo6rur\l)oc(o,'l osJdd6l(ro. o-eloooD o"O.o"O.g1

nuo6.Jl 4 cA c.gcd5-, od. o9o. G@r6. ou1 i4lto6au1 gcd

cron- oool(rud cnrc.@.(@'l(1)ooA o-Lolcoocu:14[

auode[d olcgcr6$ oofirfloj dolcuocur4r

fifldcqso6BBUA ouodC[6ocmc@1 (gona,ol4

ollnoll cDccE ofla, (ruo'loilaqos @. c6@

eJ6,c(0qgg rnsotdlorcem' gngor oJl.f,oxooflrd

ood,odocdrr3(6): Goe(el&coo ol"oc5nJlpnc?djoa

(eJg@or16,u6 c)sotoCooo g(r)5dBUAdo- is,ld"eja,ceb

QJC@)CSImO.HS(rr' ojlturooflrd

oflerm'lddodrDoomoflcooc5rn- au6d6rc6

Gp@c(T)Jo (I)o66'(m(6)-

eJ(rB(d) @rU(6lo'l .{tog$docoo(m- DMRC a,oo-

mrd6,1(o)(o1ooe Gros1fiuoc(r)ordil(S a,Jc6nnmC

(6)'l(6racm Gldrcoo nn1.o61o.org6.au1 Sc5rD'

mde,1@1lggo: oc,ld (o)'l(tsocm6Bogc(rIDo

fi ud€ocd ood,odoc6rrel roJ<rDl fl

om)e(6 ocoolaud



601
2687/2019(D) PWD

8.0 SUMMARY ANI) RECOMMIiNDATIONS

llased on thc non-destructivc and partially destructive lests and analyses. IIT Madras

suggested to rcpair and strcngthen the prccasl RC girdcrs in sevenlcen standard spans and

picr caps in eigh(een piers l'l to P I8. All prccast RC girdcrs lo be strcngthened for (i) flexurc

to enlrance the ellective rnonrcnl of inertia and thereby reducc thc deflection and (ir) shear to

account. for the increase in shear capacitl, due to flexural strengthening. The flcxural, shear

and llexural shear cracks on the girders to be arrested. 'l-he flexural and shcar cracks in the

Pier r.aps to be arrested. All Pier caps to bc repaired and strcngthened for both flexure and

shear deficiency. l'he cracks on RC rvalls at lhe abutmcnls ro be repaired. 'l'he condition of

pedestals and POT CUM P1'l:lJ bearings in the obligatory PSC girder (Center) span P9-Pl0

have to be checked and lhe pedestals to be repaircd/recast and lhe bearings be replaced if
needed.

llT Madras explored the possibility of rcpairing and strengthening the precast RC girders

using (i) Concrete jacketing, (ii) Stecl jacketing. (iii) Extemal flexural strengthening using

CFRP conrposite pultruded shccts. (i\,) Strcngthening of girders by near surface mounting

(NSlrl) technique using CFRP composile pultruded shects, (v) Strcngthening of girders by

NSM technique using pultrudcd CI--RP composite rebars and (vi) Shear strengthening using

carkn fibre fabric composites. The possibility of rcpairing and strengthening the Piers using

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

Considering the durability. cost and tirnc to repair and strengthen the prccast RC girders the

following repair and strengthening schemc is recommended by llT Madras:

8.1 Repairing ofcracks in prccast RC girders and pier caps by injccting low viscous resin,

8.2 Flcxural strengthening of precast RC girders by concrete jackeling.

8.i Shear strcnglhening ofprecast RC girders using carbon fiber fabric conrposites-

8.4 Cross stiffening ofprecast RC girders using standard stccl sections and

8.5 Repairing ofcracks on RC rralls in lhc abulmenl.s.

'l'he roral cstimaled cost for lhe above menlioned scheme is Rs. 7.31 crores, ll]' Madras will

issue the cxecution drawings as per the requirernent. Scaflblding. watcr supply and power

supply have to be provided as per thc site conditions by RBDCK/RI)S. After repair and

. strengthening a span and trvo pier caps. a load tcst to be conducted and the measured

deflection can be checked rvith the allowable lirnit to ensure lhe safety of the bridge. Strict

lj

l1n,- or:t.^))
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7.0 COS'I' ESTIMATE TO IIEPAIR AND STRENGTIIEN THE FLYOVER
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7.I Cost Estimatc to llcpair and Slrcngthcn using NSM Tcchniquc

TABLE I. REPAIR ANI) STRENGTHEN USING NSM TECIINI UE

Total

Total duration : 6 moDths

7.2 Cost Eslimatc to R€pair and Strcngthcn Using Concrcte Jackcting

TABLE 2. REPAIR AN

i

D STRENGTHEN USING CONCRETE JACKTTING
I

2

Total

Total duration: 9 months

I

{.(

Cost

/Crores)

sl.

No
d Strcngthcning Item and TechniqueRcparr 8rr

4.61I
I

I Flexural strengthehing of RC girders using CFRP composite rebars

l
i

1.482 Shear strengthenirig of RC girders using carbon fibre wrapping

I t.20l Cross stiffening of RC precast girders using standard steel seclions

4 Repairing ofcracki in the precast RC girders by resin injection

0.1 0Repairing ofcracks in the RC retaining walls at abutments

r.08
!

5

6 Repair and strengthcning ofpier caps including Ihe cracks

8.7s

st.

No.
Rcpair and Slrengthcning ltcm and Techniquc

lCost
I

(Rsl/Crorcs)

Flexural strengthenipg ofprecast RC girders by concrete jacketing
13.r7

Shear strenglheningrof RC Birders using carbon fibre wrapping lr .48

3 Cross stiffening of RC precast girders using standard steel sections
l,.ro

4 Repairing ofcracks in the precasl RC girders by resin injection 0.28
I

5 Repairing ofcracks in the RC retaining walls at abutmenls 0. ro
I

6 Repair and strenglhehing of pier caps including the cracks L08

'tl ,31
I

t,

i

I

I

I

I
I
I

I
I

I

i

I

I

I

i 0.28
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qualrtv conrrol to be ensured during repair and strcngthening of the Flyover. All safety

procedures fbr nranpou,cr and rnachines to hc cnsured by the Applicators.

r
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