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GOVERNMENT OF KERAIA
PUBLIC WORJ(S (D) DEPARTMENT

No. PWD'D3/302/20I6,PWD Thiruvananihapuram,

Dat€d: 14-11 2016.

From
' The Addl Chiel Se(retdry to Co,vernment.

To
. The ChiefEngineer (NHs),

Thiruvananthapuram.

Sir,

sqh:- PWD- Insp€c.ion of National Highway 66- in the
Alappuzha Disticr preliminary €nquiry repon - Reg.

Bef ! Prelininary Enquiry Repon No. Insp.Tech- 2/21712015-
Fin. Daled,29 8 2016 ftom the ChiefTechnicai Examiner

I am Io forward h€rewith a copy of rhe reference and to request you ro
purcue the following actions on the recommendarions in ihe preliminary
enquify repo( ury€nt]y.

i. Comply strictly with the rccommendation Nos. 4.1, 4.4 4.5,
4.6,4.7 and 4.9 and fumish Artion Talen Reporr rhereon urgently.

ii. Institute department enquiry for the lapses noticed at
reconmendarion No 4.2.

iii. To furnish repon on the firct aspect of recommendation No. 4.3

iv. Fix responsibility on tbe second aspecr of recommendarion
No. 4.3 and recommendation No.4.8.

Yours Iaithfully

J, REJI KUMAR

, 
", 

od dY 
y;,i f :::;i 

"ry,y,. 
G 
"*.

Seclion Officer.

13t8t2017.
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EndL No. NH3D6-1933G/2009 dated: 23-11-2016

Copy with copy of enclosure forwarded to the Superintending Engineer, NH

(South) Circle, Thiruvananthapuram for strict compliance of the points as raised in

the above lelter

For Chiel Engineer
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GOVERNMENT OF KERALA

File No. Insp Tech- 2/21712015-Fin. Finance (Insp. Tech wing) Dept.
Thiruvananthapuram

Dated: 29-8-2016.

PR,ELIMINARY ENQUIRY REPORT

Slb:- Inspection of National Highway 66 in the Alappuzha Disaict-
Preliminary Enquiry Repon Reg.

I,O INTRODUCTION

1.1 Based on the news reported in the lpading daily newspapers about the

palhetic conditions of th€ National Highway str€rch from Chenhala to

Krishnapuram, an enquiry was iniriared by rhis wing. The site insp€ction

was conducted by this wing from NH Chenhala strerch upto
Krishnapuram in the presence of concemed field officials. This saerch is

under the jurisdiction of NH Division Alappnzha (Ch.366/905/t m to
46V000km).

1.2 As per the directions from rhis wing, rhe concemed Executive Engineet

NH Division Alappuzha has gived the d€tails of the work alranged
during the past thre€ years. Based on his repon, Iour worl(s lof th€

BC overlay, two works of BM & BC overlay w€re s€en ananged from
Ch.366/905km lo 462km and anolher six Oth€I Repair works have be€n

armnged in this stretch.

1.3 During surprise inspecrion by thjs wing in Alappuzha disrrict on Augusr
2015, it was noticed that repair of damaged BT surface was beirg carri€d
out by using 36nm metal for repair of damaged BM surfac€ and by using
premix ca.rpet for damag€d BC surface in the ongoing works on the

highway neaf Nagyarkulangara JN. and X-ray juncrion in NH-66. Upon
telephonic enquiry, the field officers informed ihar rhe ongoing work is

for the repair of the damaged surlace under wananry period. Ref€r this

office leu€r No. 117357/FIW.C2/1s/Fin. dared 4-9-15 addressed ro CENH
in this regard (copy enrlosed).
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1.4 The us€ of 36 mm metal & premix carpel works for th€ repair of damaged

BM & BC work is irregular. Also, major portion of th€ road surface in
that arca was found repaired, rdhich iDdicare ihe poor qua)ity of the

original works.

1.5 The noted iqegularity was intimaled to rhe Cbief Engin€er, Narional
Highway in, August 2015 itself and was requested to submir a reporr on
the ongoing works as well as fie quality of work executed by rhe

contractor Howeve., no funher aclion was seen taken by the depanmenr.

2,0 OBSERVAI'IONS

2.1 Based on the site inspeclion for rh€ work arranged during the pasr rhre€
y€ars under NH Division Alappuzha and perusal of details subniued by
Executive Engin€er, NH division Alappuzha, ihc following observations

2.2 Name of Worl i NH-a7 N€w NH- 66) IRQP 2013-14- Providing 3omm

BC b€tween 366/905/ to 390/570 km.

2.2.1 Above work was awarded ro M/s EKK Company, Perumbavoor for an

amount o{ { 1669 lakh alld site was handed over ro rhe contracror on

11- 8-2014. The work was cornpleled on 28-2-2015 and completior of
defect laibility period expired on 28-2-2016. During inspecrion,

localised pot hol€s are se€n. Timely repajr of the por holes may b€

ensured to prevent luftherdamage ofthp road.

2.3 Nane ofWork: Periodical Renewal from Km-390/570 to 406/000 on NH
66 (Old NH 47) in the State of Kerala.

2.3.1 Above work was award€d to M/s Concord Constructions, Kallatra,
Kanhangad, Kasargod for an amounr of { 610 lakh and sile was

handed over to th€ contactor on 28-1-2014. The work was compl€ted
or1 25-7-2014 and compl€tion of defect liabilily period expired on
25-7-2015. In this stretch, the scope of work include BC overlay.
However most of the BC overlay is seen peeled off. Ar present vehicle
arc playing over rhe pr€-existing wearing coat. The sire conditions
shows poor quality of rhe work by rhe conrracio..
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2.4 Name of Work Annual Plan 2013-14 - Improv€ments of Riding Quality

from km 406/000lo 428lt 0O of NH47 in th€ Stat€ ofK€rala.

2.4.1 Above work was awarded to n4,/s. Concord Constructions, Kallatra,

Kanhangad, Kasargod for an amount of I 2092 lakh and site was handed

over lo tbe contractor on 24-6-2013. The work was complered on

31 5 2014 and completion oI defect liabilly pedod will €xpire on

31 5 2077.

2.4.2 Th€ work included BM & BC overlay. The surface is found damaged at

many portions. In tbe town area it its noted tbat drains are construcred

along th€ boundari€s. How€vet there is no way for draining water inro fte
drain. Th€ poor quality of work and stagnation of war€r due ro improper

drainag€ lead to the early danage of fte road. The work being in the

waranty pe.iod shall be re-inslated and gol repaired by the contracror ar

his cost.

2.4.3 During inspection il was observed that road repairing in Town area was

ongoing using 36mm m€tal and has been given direction ro the concemed

field officials to stop th€ work and insuucred ro re insrare rhe damaged

surlares using items sanctioned in lhe original contrac! ie., BM & BC itselt

2.5 Name of Work: Periodical Renewal works (Non-Plan) providing 30mm

BC in between km-428/000 to 438/000 on NH 66(Old NH 47) in the Srate

of Kerala.

2.5.1 Above work was awaded to M/s. EKK Company perumbavoor for an

amount of { 469 lakh and site was handed over ro the conlracror on

26 9 2014. Th€ work was compl€ted on 30-1-2015 and conpletion of

defectliability period €xpired on 30-1-2016-

2.5.2 During inspection, localised pot holes are seen. Timely repair of the post

holes can prevent funher damage of the road.
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2.6 Name of work: Annual Plan 2013-14-Improv€ments of Riding Qualiiy

from km 438/000 to 4441000 of NH 47 (New NH 66) in lhe State of

K€rala.

2.6.1 Above work was awarded to M/s.Concord Constructions, KallaEa,

Kanhangad, Kasargod for an amounl of I 237 lakhs and site was banded

over to the contactor on 5-4-2013. Th€ work was completed on

3-7-2013 and completion of defect liabilily perlod expired on 3-7-2014.

2.6.2 In this stretch, the scope of wofk include BC overlay. Howeve., the

stretch is seen repaired using 6 OR works of { 25 lakh each in May

2015. Potholes are se€n in cetain suetches.

2.7 Nane of workr IRQP fron 4441000 to 4621000 on NH 47 (New NH 66)

in the State of Kerala under NH Division AlaPpuzha.

2.7.1 Above work was awarded to M/s.Concord Constnrclions, Kallatra,

Kanhangad, Kasargod for an amount of I 1844 lakbs and sile was

hand€d ov€r to the contracror on 2+7 2072. The work was completed on

30-05-2013 and completion of defect liability period expired on

29-5-2016.

2.7.2 The work included BM & BC oveday. Th€ surfac€ is found damaged at

many ponions.

2.8 ORWork:

2.8.1 The OR works are seen arranged in May 2015 in six work with

{ 25 lakh each. The works are arranged betweeo Ch.438 to

Ch.443l800km. The BC work ifl fie sketcb was parlier done in 2013 and

its defect liability period expired on 3-7-2014.

2.8.2 At prcseni, Patch repair works are seen a anged in some str€tches $rough

pery contracrors near sH General hospital Jn., PGthiasha cancer cenler

etc. Pmper standard of square cuuing, nixing, laying, cleaning &e

surfac€ are nol b€ing follow€d. Pot hol€ filing using 36mm metal is also
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CONCLUSIONS

Poor Quality of work and workman ship especially of rhe Contraclor

M/s Concord. Construclions, Kallara, Kanhangad, Kasaragod had led ro

the pathetic road conditions in the NH 66 in th€ Alappuzha Districr.

The failure of NH officials to rake conective acrions bas€d on oul

direction on Augusr 2015 also aggravar€d rhe early failure of rhe roads

and lost to the govertm€nt and discomfod to road users.

Mosl of th€ place rhe damages has been occu.€d in the newly laid

ren€wal coat and the old biruminous srrara is found salisfactory Thjs

shows the renewal coat bas not been done properly.

It may be noted that over a bituminous concr€re layer an inferior quality of

renewal coal should not b€ laid as it will damage easily. II the top iay€r is

not impervious the waler may penetrate in to the already laid impervious

B C layer and will sragrate in between rhe layers and can cause serious

damag€ to the renewal coat. This has been a najor reason of failure of

nev/ly laid resurfacing al many places.

Apa( hom all requisile quality r€quiremenr, if proper binding of existing

hyer tnd newly laid layer is not ensured, the same can also cause damage

of newly coated lay€r

Full depth repajr are not being canied out ifcomplete subbase,base cource

is failed.

The ergag€ment of work to contractors who are not following srandard

praclise whil€ executing the mainrenance work combined wirh lapse on

the part of site engineers to ensure quality of rhe work has.€sulred into the

failure of the black topp€d surfac€.

3.2

3.1

3.3

3.4

3.5

3.6
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4,0 RECOMMENDAIIONS

4.r The damaged work refened in Pal? 2.4 shall be re-instated by tle
contracior at his own cost as per items in th€ contraci and shall be tested
for quality.

4.2 The work referred in para 2.3 and 2.7 were repaired using non standard
malerials during its d€fect liability period. Though the matter was
addressed io the PWD in time, conective actions were no! raken by th€
depa(menr whi€h led ro the total damag€ o{ the road, ioss ro lhe
government and discomlon to the road users. Departm€ntat enquiry shall
be inidated for the lapses notic€d.

4.3 Government may review the sbtus and decide whethe. |o nraintain the
contract lic€nse of M/s Concord Constructionsj Kallatra, Kanhangad,

Kasaragod. Similarly responsibility for supervisory lapse for poor quality
of work may be fixed by AD.

4.4 Engagement of contractors having poor p€rformance shall be identilied by
th€ D€panm.nt and may be debaned from paniciparing in all such

imponant works including constuction and mainrainenc€ works on
Highways. Mechanism for €ngaging shndard contractors who can

employ, requircd equipments and adopt standard procedure for hjghway
works may be €volved to ensu.e that works are awarded 1o eligibie
contractions only. Pre- qualification critirea shall be evolved accordingly.

4.5 While proposals for strengthening, improvement o{ riding qualiry etc. are
proposed suilable study of the soil and traffic densily shall be caried out
and required tbickness of overlay shall be laid.

4.6 lf the complete pavem€nl layer is damaged, full deprh rcpair sball b€
done to ensure that the crust thickness ol the .€pair€d surfac€ is having th€
same thickness of other stretcbes,

4.7 The renewal coast shall be equal/supedor specificarion of the previously
iaid layef i.e. if the alrcady laid surface is bluminous concrere rhe
renewal coat shall be bituminous concrete and nol p.emix carpet. Most
of lhe repair works under warranty period are caried our_ Having
specificarion similar, to BUSG and open grad€d premix carp€t, though
conaactor is requjred to ex€cute .epair of the same spe€ificarion of
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exjsting layers. Site engineers/contractors has taken a lenient viev,/ andare

allowing such r€pair works. This pracdse shall be sirictly avoided.

4.8 Slnce the p€rcentage of damage of th€ newly €xecuted works are huge, il
is cleai that th€ work has not been erecuted as per sp€cificatior

Moreove! the quality tests as per required freqoency has not been found

don€. The office.s who made payment without conducting requled
quality tests shall be made responsible for the laps€ on their parl.

4.9 FD may advice AD to carry out quality tests of bituminous works

including densiry and bitumen content of all the above str€tches !o analys€

the quality of work executed to take further necessary correclive action

ai lder end.

K. P PURUSHOTHAMAN
The Chiel Technicol Exominer &

Ex-Officio Secretary to the Goyernment.
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Office of thc Chiel Engineer.
Plblic Vorks Dqpanme.r

rPhone:0471-212614?
, F.r r 0471-2120991

&mdil :.cnh.pwd@kedla.gov.in

o. NH 3. 3taLt2'09
5031

Thc Additidal Chi.f S.crcury
Secrebriat, ThiiuldantMpuim

Sub! l.sp.ctionofNariotul Highway66-inrhe
hquiry E onofcTE-rg:

24t'jn0t1

Rcf,- LCovr.L.t rNo.PwD/Dl-l0r20l6.Pwd.red l8/021201?and l4lll/2016
2. L.nerNo.wl Dl-22710l2dared:ll/02/20l7of SE. NH SouorCrcle.Tvpm

Xind otlcnrion isinvir.d rofi.Cov.mfr.nr lcnc! l''ciicd and lna' rcDon6folloqson
the recomh.nd.tions by Chief Tahnrcal Exmirur:

Pr...l.I: Ex..ulilc En3iEr ha intioatd 6ar !h. .ec!ficdioii wo* o frh. d.na8.d ponion
in ih. ffih of NH 66 Ch a0t000 b 428/000 w6 cMi.d our Uy M/S Con@rd condrudion a!

thcn os c6! Dlring r.pair work ir hsd h€en €nsuEd ihat. de.p polholA Erc fillcd *nh
16 mm m€tll up ro $. level of BM and ovd lhcn top lay.n dc done wiih BM & BC.

prD .l-2: Ex.curivc Enaincc! intinatd thal lhe por bolcs wrF 6ll.d up wilh 16 mm bbl.n
stone uD to rhe lrv.l of BM md ovct rhctr rop l.ye4 are done qiith BC or BM & BC 6 the case

P.n lJ: As rc{uesEd by lhe Sup.rinrcnding Enginecr- )L{ South Cirle order hs alrady
issu.d b rhe sup€rinr.nding Enein*r. NH Nonh Circl.. Kozhirad. blacklistins &ntldcror M/S
concod Co.slruchon, Kanhan3ad. Ksargod. bu rn. od.i is quahed by th. Hon bl. HIgh

Plm 1.4: The r.chnicl qDalificarion c.n.rit fot elcrion of@ntacb6 for NH workt are ss

p.. rhe noms in sbndad biddinAdoclh.ni by MoRTH. .ils p.r SBD Conbroas av.E3.
annual Tumovd, v.luc of Civil En3i*.nng PDjeds €x+cued dwing la1 fiv. v35.
expdi.nc id .xrculion of vort! or sinil.r natuE. planr 3i nachjnei6 om.d, qlalifi.d
!.;omd for.xaulion, hisrory hienrion dc e! urch i o clnsidcrdtion fo..volulion of a

biddq. Only bidd.n qlalified in the techniccl cval@tid.s + considsEd in FiMcid Bid

op€nins, tscc th. s.l.clion Fo*d!rc.doptcd h good. Ho\ieler. lhe suid€liid ior i$ling
dd Me*ing cod@tor liceN ieeds to b. updal.d s rhal q.n@cioB wilh hislory or psr
pcrlomce cb b. blaklisr.d or d.bDd€d

Al$ lbr lhe la$ t ye.s. Pwo is ri{rs acur.;honas€ orsup<ni$ry sstrs lilc ove6ee6 and

rh. we D(n('rd 
'n "lH *o !alt
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Prp4.5: Study hs b.en cdnducied rh.ouph NATPAC forrheNH4? $rcrhrn Alrppuzha 
I /

Prn r.5i As s pird projel$Jrcsufac'4 f6fr rnr.4o6/0oo ro 428/ooo rn NH a7 oewN
66) is b.ins qdi4 oul usi* the pmcedure orcold rccyclin! which inrolrcs nillihe ofqining
dphrh @ i &d EsudEciis.

Prn 4.?, Nobd ror rricr cjnpri@.

Prrr 4.3: A dctail.d in!*tibarion h6 alt.dy b.en iririar.d by rb. PWD Adninisrnron lo lind
od 

'he 
kd! ed 

'o 
6r. runl.i 4 tror on rr. s".s olrt.'s

Psri 4,9: Minisrry olRoad T.anspod a.d Highwal,s has alred,ly s.nctioned Esu rinS work
under p€riodical EpciB for lne e.tire lengih and th€ *olts ar 6qard.d.
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No. vig 9/1617t/16
Office of 01e Chief Engikr

Desig! & AdminBtrabo.r, pwD
ThnlvanantlEpuram {95|c33

Phone : 0471 2325856
8086395008

cednd-Md{akerab.o@.in

oaredr 08/09,2016

The Addiboral Chtel S@e6ry to Gdernment
Pubtt Works Departmot
G@mrent S€oetanal
ThiavaEn*Epuah

s!b: NatjoEr Hithw.y 66 from Crhira to Ch€rthah Ext*ive damage to
rE ro.d - gquiry report - Reg.

Ref: rJo,287lAddr.PS/M(PW&R)/2016 daleJ 1.8,2016 of he Additio@l
Private gcretary to l4in6ter for Pluic Wo.ls and Registration,

In dE bner c'ted, I w6 diEtad to condld an enqliry on the qtensiv€
damge of the.@d *retch6 of NatioFt Highway 66 fiom ochir? to Ch€rthata and
to report be c64 of failure a.d the details of Eponsible offi.ss,

A@rdinqt I had inspecied rhe rcad along wisl sDt.Divya, Deputy DiEctor
or KHRI who had already inspected dre road and toot smpt6 f.m Sle.oad, Th€
wqks of oad strekh fiom Cherthal. lo Krishnap!.am lere taken up by divilin! it

The sFetcns 3 a.d 4 are nol having much dam46. Herce study oo the
l', 2- and 50.each6 ue cdducted th@gh (Htu Thftvanan$apu6m. h
add't on, 3 @re snpl6 were olle.ied by ttp Asisiant Er@tie Engl.er, Quality
c.ntol Slb Dvison, Arappuha fd $e nvestigaion by the Vigibfte and Anti
Corlpnon B!@u Alappuda, Ba*d on sle test ralts, a report is prepared and
submtted hddith, The t6r repon of sle KHRI and Qcrty con$or llb alapplr8
a.e de $bmitted he.e with.

A.c: Copy of 1 Letts and 2 Repo.ts
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REFotl ON T'ttE INVESNGATION OF FAITIIRE Of flArIONAf HIGHWAYS
55 FROM OCHIfu TO CHERI'TALI

Out of tne five sber.h€s 1,2 and 5 which w4 dan€ged seleiety had bdl
ins{Ect€d by Knru s 28106/2016 fq obsRng the distresg a& 6 07107/2Ot6
€rdoh oE empling had LEd doE at 10 locatrrcns atong dle stet66 ad
turths hboratory t€sling. The t6t r*ults of undinulbed co.e saopl6 &e as

The stretchs of Natioat nighway 66 iM ocnra to ch€rueta had
d*loped extffiLve 6actin9 and porhob whidr Bk6 the nding on bad
on@mfortade. ihe existjng pament had b.d den.yed with ditfdot tyD€ of
bituhe mixes at vanous stretche. The 6ad cssrf,ton deta0s wse as 6o[o{s,

! 190/t0 ro 406/000 30mm BC 26t0712014 25107120L5

2

25mm SOBC
31105/2014 3rl0s/2ot7

3 428/000 to 438/000 31/0V20rs 3r/o1/2015

03t07/2oL3 03107/xl4

5 30loy2oL] 30/Os/20!6

Ite of wo* A6aSe
'nt *hess

390/570 to 30nn BC 30,1 3.0 2300

Requi.ed Ftus (R<uiremnt as F mrx desiqn 2398 k9/m3
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laBtlase --IE/.I ItM ol wd* I A@age awase 8i;i1e-

462/O0O 2267 ,sln3

2315 k9/83Required valls (Requreme.'t

!s,pg_4!< -d9s&!!!

298

h addition to this join€d inspection w6 cdrducted br Asi*anr Et<utiv€
Eigins, PWo, Qlalit Conld Slb Division & Oisbict ribddtory, Alappu*a(!e$s with the Deputy SuFnnte.denr of Potre vrq'ld(e and Anr conpti@
BUEU, Al.ppuzha Unii on 04/08/2016. c@ nmds wft colt<ted frm 3
l@tions as Fmted &t by the VEiance Wiog. The te$ resutts of 6e
.eprentatte cqe empl€ fd a€aqe bhder 6ntst an.lysls is shd. b€ld.

ln additio to c*e tupl€, ier nomber of 6ndom t6t pits we raken bv(hCI fd c$6$9' he s,lctural (@c,bn of e{snm palenent a6ng lha
ldretche I & 2 (390/570 to 428/000), The cn6r rhickns obtamed are as fo1to6.



Pavehst @4 d,i.kh* tn dinacnt pt6 nn

(o1392/3sO)
120 310 200 ' 160

100 160 30 50
220 2ao 210
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FM the random tes pii obssatiN ir js unde.$@d $at adeaute 1avs
with ad<uate tttdns has rDt bes F@ided n dE p.veMt sFucUre, .Also
absere of GEnltar SiJb B.e (GSB) tayer whid worlG a a dBinage lays and
tucilitates mo!€menvfb! of w:ter enbapp€d wiulh the patffit sbu.rre E
o06€rved n tfF rest pjts.

Frm ihe m.dom ctr t6t r€sllrs it is obs*ed that in 6ost of tfE smpi€s
brder cmre ob6,red 6 14 thdn he r@Lre vd*.

aDs€nce of Fop€r d@inaqe 
's 

*n in mst ot ule t@&8. caoi a.v rie
dnd. stag€hon of flars ddnBge w ocveftnL pod o6,na9e
con4tio6 e+<ially dunng 6jny s€Ess, ftre d€ watd to ents the pa6;t
rrm v'€ sid6 as *ell as rrcm ts,le top sqrace, ln €* of op6 qraded bruninols
lays{like B|tl, sDBg, dis phffieM beE more d.rEels and G@
Pemahr tarlu e d odyeftrr

The E?ffrc along S€ rdd is v€ry hiqh with signii.jnt po.t$ of dle trafi. is
cmmdial !d 16. the pavererr srrxture neds to be ade to handle thGe
h€vt lo€ding wjtholt fai|ue. F om $e rarj(bm plts obsyatis ir G udeErood
rEt the above @d is not a <teigned on€. In@e h nafic loading we the
d€iqn is based on 16g r-affic conllihne to fail@.

The subjed .f pa€Mt distrG and tuirore b dsijered (Mdq as*v@l id.to6 @tibdte to tfE pengr detsirati\.. lid fdit!€. rn ;rEie,
combination of all th€ pr{ed'r! rdcs skh 6 in&eq@te o6 rhil\rEsq hkkB
or ovsay p.ov6ed b.ed m th€ Faffi< iftntq, ttu hndd @^ten! cbse of
drchage Eytr. p.@iding o9en graded m€ !d1 as sDEc fs @nrE suE6,
p@r drdin.ge c*ditjo6 might h.ve been dE mod p.obade 6ces whidl
cdrtributed to tiE prernature 

';itlE 
of paeEnt. Tne tenpsature ar whidr dE

mix w6 hid dunng q@bon al$ has a tujq influme on the ouatity of rcrk,

It s to b€ noted dEt dE brunen c*tst i. fE rsted $nd6 e tes dE.
tlLat a F Ee desitn €qu.remsL Ii :i dJe b sLpfrs' dFs ot the &e<@e
Fnqr.a Asrtunr Er<utw Eng'n€, ass6@r Enqil@ cT ovel5€ wno h.dspeM*d me rcrt. Th€ slpennteodinq ErEi.er ale has dle rspoGibjliry b
vdty n€ we6li q@lity of the wo.k. The .onrRto. of the wortr ds 6 &ua v
€sooEbre for the tM binder coniFnr ).,r,
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rro (J( lpvlrlo!o. rrd 0r/ 09/10 l. ()llice D1rl,f 
^rniii 

r\td, ve Ersix.

PivD Qudlrq, ofto Subn,lGoi & Dist El

The assisbr E{ecutv. EiCineer

Kaiavrfroh, ThiruY{&rhlpu@I

sub: Requ6r lb. bring$npks iron 9 to$rs bv core cuhins machin. ao. the Purp.rc of

viBilmce quick veritcdion -Tcnresult subn'n'ngor tg

\r Ref :Lt.No Qv tl/16/ALPdlli/07/20l6oitheofficeof rh.D€putvsu,pdr.of polE

As per rhe rii'ene cit d JoLnd inspe.rion 'd ondu.ln lom $k omee togelhfr

wru, rhe Deru\ \updr ur potr. ''sll$(( rd Annan o'io B r
aOS?Ol6ro;'h;DrF\.of ,oll.d'ngb'hen impl. Ln!no'nr,'nNr'odl Hrehq4 Th'
*olt shsd fmn X.€y juoction d Chednzldd low{ds sotrih CR drilliig smpl.s w.ft
ald.n fiom I poiN d poinled od by $. vigilimc. win3 Mtuwhir. rh. core cu$ng
rochine !6 de33.d md h.nc. could nol p@el wi$ t'. wofr

Th. bnum.n sgle so colled.d md kept uidd rhe cunodv ol$n omceitre$.d

in this bb, ro ind $. hindd on ni fh. enncri.n s done b, using b.ircn. d solv.n(Th'

ddaih of sdplc collcr.d &d 6i Esuhs 
'n 

fie presdbed torntr ir anach.d h.r. with Sinc'

rhc d.Gih cg4di'l3 th. mix desisn s lppoYed data oirhe qork iq n.t 2viil,hle i. ihir offior

$. rcquie'i ralu. do.ed in tie esu( tr s p< monhsp..iilcridn-This is lor tuvour of vuur



97

KERALA PUBLIC WORKS OEPARTMENT

r378t20t7.
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KERALA PUBLIC WORKS DEPARTMENT

, j,i 0'r
-!)lL
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KERALA PUBLIC WORKS OEPARIMENT

l/i l
2,L-.



PRELIMINARY REPORT ON STI]DY OF FAILT'RE O['
PAVEMENT FROM KM 390/570 TO 462|000 OF
NATIONAL I{IGFWAY 66 IN KERALA

100

AUGUST 2016
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I. INI'RODUCTTON

Thc nnd scctron nob Km 190/5?0 ro Xr .1621000 ofNH 66 b.i b..o dhEr.d ro K}IIu ld
lo.ducing sbdi6 for irEsrigat'ng Ih€ cle or disr6es d.v.lop.d a.d sub&qud 

'.iluE 
of

Inc povcn.nr A pElinrary 6.ld rsp.crio had been conrlucl.d 06 23/0612016 Tte sdch6
which hdd ben dinaed s@ly had h.cn insp.ct d. Virul swcy n.d bcd @icd ow ro

trisc$ th. p0v.m6t oo.dirion rd the dhinaA. io Ad lhc po$iblc ds. of fdlu. In dr s6oid

ntrp.uuotr Mdld.d o 07/07/2016 coe sdpl.s.nd st wples had ben coll.cr'd fo.labd..ory

I. I'ETAII,S OF STRETCII OF NII AND TYPE OF OVERI-AY

l

l-

16/01/2014

'ltntnot5
0t/01n013
loo5r0l l

Ttu road s.cti6 390r'570 to 4O6r'00O. 406r'00 b 423/000. 444l0OO to 4621000 which hld b€fl

&m:'g.d sddy had b6 lak.n up lor s$dy.

J".9.&IEqITETSUSCQPEAMID!
Thc obj.c.iv. of stody k ro 

'516 
UE probrbl. .rue ol pr.mtlE f.ilur. of pav.mDt dd tlr

sDoc oa 3tudy is lmji.d io v6ual suwey. Gndon coE smpliry, t6. pn obsvanons ind

hh'rnro.y rcdiDg of spla.

r.INVESTICATION

lhc ,nlesierton rvolvB c.nying our rh. vi$31 snwey of disll€S.s. id.ntili lh. srructur.l

lrycn of pavme.! by rc$ pns. c.lleioi ofenples and kborrrory €nins ofsanpls. I( *as
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4.1. Fi.ld i-6tidd6
ltu ficld invddgnjo mristl of

. Ceed @dnid 
'6s.!sJMt 

b'y visrl iulw. rca r'ilot d.ritu in drd' b 6nd d ln.;!dhl @po6'd@ of dirilg p.mot.
' Colleso of olsrld. enttt6 dd (re mDt6.

41.l. G.n*:t .o.did6 .g6n6r br yi@t r.ro
In ft. t6qn qrditio .6:$Err bt nsd wcy, dE mjq dxrGes mdc.d e s f.[oq.
chrtn.* 3$a7c4)6/'m O0r, Ec .m.t.rd d 26rl201a.)

Ah.g tnis ct iu8 dr o.jd dtres no.ic.d is th€ ddddins of l!16 k l}€ cl.tirc
tu'/.t'd ta*q sc tu3 a@ ad rh. Irys b6dh rn bineilou df6@ @d this llT.
of diltB i. idnd 6 srrtrgr*e.. Suh@ lrr;r &bodi,g t@ lhc b{* r de old srf@ l.y6
niy b< du !o iod.q@ dmns G old.qur t ck d t tu pbd&nr of up!.r 1.y6.
rmp9mg *iq, ri|n *hid hftic lodtDs srg€d tu biid.r d tin€d dr s6oEs_ Alb
crul* ddetio. ot p.vqd du to in$mdor lhid@* s.gEgJio!, ehlttu ,rd bltuo
Mdt i.RHc $. stipp.tr

nE pnG L 2 .!d I 5tN dr dtu 6ked rt6S l'16 chlms!

PhdolSltpD.8q@g.l]@taCft
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Phob I Slippagc, Bveltin& snouldcs in p@. ondinon

Phoro 2 Waer lodirg al 3id6 .or p€rcolrins dom. oick vegcralion o. shoutders

Drre of ronDbtutr 1l/t2Ol4

rhe tuld pdn'or of rhrs sncEh Lcs i. th€ ubo 46 df Atappuhr wh.re widlh of Dad is
n n. pruluon tor drai.ag.. Ttis sr.tn is ,he sevcrcty dDag.d rjd rh.

iln' d"tr$rr m.i.c,l altrg rtis chainage are d.ep porhol* which criendc! upb rhc b& ud
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 l$ rhl sfrcrh s6 ovdlly.d wiih 50 m BinlBiDou nB..d.ft ed 25lm Scni Dd..
htuhiru 6@e. Botn t!* nd6 @ oFr gEd.d (wr.r-tappitg) dn s Sirc. Bitni.N
mNNF ir D opcr gndcd mix. th.F is a Do& it tlit n My ftp frrq qilli! the pN@d

rylrob, Tt@foE DNidi!8 BM s binds cffi wnnarr ad.q{aL dr.inrg. faility 6 ..e
w.t r b ermd.& b rL p.vffit.!d ir&uiry t!. flilr otFulni If sDBc n s€dot.r

d oD.n sEd.d tislly FdEllc bitmi'@ s!c5d@ Filqsro Fdat6 tnmsn tn. SDBC

(or lot cftlr).nd iB uflLrbrs BM. Th. wald/moisn E 6 caE..tipPirg i! tlc AM &d i.
dE ovcnins SDDC bB sd uy off.t raults h dehoding or lat6 T)i. plEios 1.4 & 5 sho{s

$. diittBs not..d aloo8 lnis chiidg.-

Pttu 4 Potnol6, and t ta pddilr .!o!g sbculdas



Chdn.a a,L,{t0 r. 4621000 l50mn DBM rnd 3pnb BCI

I Xr6 of 6npl.liotr-30/5/2013

lhli r@tn of 6ad k d mtdl@L S.v.al tyF oa disis aE mtic.n dog rhis clEirEr..
lr lMludd fa(i3m mc}jng. av.lling &d c@.q@ldisiDlg':rioA edgc failE rtu. ro t&k of
nlnnon. ,ard bl..nine. ftud pmping d!. 10 porcu p,v6.ffit md poq dBiMgc, Doihote

ldi|tE @kirg is monly €U.d altrtor qckhg. Thi. ir a sis of intuc&d ftts
wr.ng orull, msd,r sIEFd pieE of pevdcni. Il 

's 
au.d by failw of t ,c srf.e latd d

hN dft 16 .r@siv. d.fletid rii. ro rcFr.d h-a6c loadi'g (6rigu.;,n d.qutc pqvhal
rhidtns, bin& bnd66 dE ro .s.in& votmi4 of t w.. laFs dM to r.s!6s of *ces
trri.ruE !d pav.n€d .tc. Evatlluy d. @lc l€d b disirEgdio ie $e pbgrdiv€ br.rkilg
trn ol $. p.v.n61 inro s.ll, looe pis of d. $rfe. T1. pholod 6 !o I t snNs lh disl.ss
ioried .lonr ihi. .ihin3..

105

Ptoto 5 Dcp p6th.l6, rhdldcc in per cd'd io! in d.qsr. driMgc

Pnob 6 Allislto. c@ts md Ftnoks

1318,t017,
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Pholo 7 I'dhn& dMEg!|ror\ p.rnca!.d8t fritu.

Phoro 3 Xivcltr& mld pmpi.g

Pho6 9 w,b bl..dug lri EudpuDisg



I

r07

Phoro I L Pot[ot6, w.t r loeging tldt $cndct:

a.l-r srtullnr !d T6t lll ob*mdoB.

(!d enot. w. t kd 116.hd L€tiN ed 16l pib w@.xev.Ld. B$cd on ihc g@dl

Frmnt N.fa.c ddition cpEeni'rivc loclti@ had h6 sck Ld for l,ltite l0 cn di.o.t r

lvllidnd @8. A robl of t0 lo.ltloB s@ redot y eL.Ed ltd bihhtrcs @tB of Mo

n{rnlEd *cE t k n tom 4h ldlio. F6u elt pits otsi. 0 6 B I 0 5e on /.4. th. edg. of

rtr. svctunr otr rroblelM( .6 of rh. bld q* cur oFo lo' dq.rinahd oI th'clo6 ol

$ntltrcit I'yeG clog rbe ch.imgc 390/570 b 414/800 Soil odPl.s in rlE p.v.Mt selcdr

w.'( ilsr 6ll4Ld for labor.lory 4,luiid Thc dlitits of c@ mPl.s ,nd htr pis m shon



( t'rc irm.l.!
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Slxo

3946m

l9&/8m

3

415400

5

9

0i6d oi hc g6dt p.v@n1srrfa.. .odfuotr, Epffibhv. tejrio.s had be! stecl.d for
lirht l0 n d'bde cytrdial cq6. A robl of ro bri
uhiturc. Fou. t*lpj,s orsiz 0,." r.." "",,*r" ;Tf*ff"XJ::-;::ilT
dB or r'c @d wft cu( opa fd d.hin,rio of lhick * or cdrpEndr tay.6 al@8 n.
uh.lnr$ 190/570 to 414/300. Soil sdplcs i. ll|. pd6ai sdciE eee colcct.d for hhoBrd
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Tcs !n .l Cn.iBge 392/150

T6t pit ar Ch!'ssc 39.1,€00

Ter pn .! chai.sgc 409rt0
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sr!rrruhl conbosition

cU$i!c\E$

.x€lared nol upto m1!ra]
Pir k{eD d 0 95d tom ?dge orn'ad
T061 Biuinous lrydlhicknc$ - 16cn
Bas. Irya dictrcss .5 cm.
SDhBrad. ad soil {iiclo.$ 6 m,

D.l.ils oapn j sanDl.
EIGn ooll4Ld

l9rli0

ToLl Bituhinous lry.t thickEss ' 12cn
Base hy.r lhicktrss .10 cn.
Subgad. - r.d eil utto 2l a6 b.lo$ bsc
layer, renainins $dr $il(nalml Brcurd)

] 
soi'

Pit ralc! ar 2 ?h rrm c+c or road.
TorllBiluninous layer lhickn.s - ll cm
B*e liy6ltuckless 16cn
SlbgEde Ed soil uplo 9 cm b€low bae
layer. Enrinins sndy soil(nabEl gmmd)

size 60ca x 60
cb lDb 50 cn

I ln bk.n ar 2.5fr iiod ddgc df rdd.
Tod AnMinou lay.r lhicknes 20.d

Soil Ba* llys rhictnes _8 cm
Subuad. rcd eik dll thc .x€vaEl

fuv.s. .tui lhickIdr in difi.rc pit!,-h

G9.1800) (409rs0)

ll0 ?00

30 50

:20 :10
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.r.2 L.bontdn lrv6lir.ilo.
'rhc foliowin3 labodrory jrv.sitglrion! wft sdi.d out.

Tslnr of e !d6ld 
,

Thc ejl @plcs wG @ftFr.d from dr. ch.ingesj 39yj5\, 394/!6, 1Og/75O. -ft
i.vqIigrior ilcludg rh. f.ltding hbmrory l.sk of $it smpt6:

i) cBib snc A,al'ri{ IS 2720 PanIv)
b) Anclbss rjnits ( IS 220 - Pd v )
O Predr C6p.crion( Is 2720 - Pan vU & V t)
n) C.lifonir Ba;ns Rltio(CBR) ( lS 2t2o - Pad Xvt )

'redhe 6f .mEmol.s

nd irvdtigdion of cor. enptes i.ct!d.s lh. follovine laboraiory rsts.

r, ltinds conrent iAsTM 2 | 2)
D, tlult Dcnsny (AASIITO T t 66i

l. rtst RisuLTs

[I.tOIL INVESI1GATION

rn. r6plc idc.tific.rion m6rio' fld resll mduccd @ d toflffi:

I

a

t

Sicvc Anrlrsrs, Af.risg Linits, lrerd

Sr.v. Analvr5 a Ahdberstrr6

siev. Anrty:6 & Ah.6.ra L,m,b



tt2

IITSTILT SUMMARY

4.52 3.15 642

T.24 33.32

t9.t6

13.05 I I.25

Nil

I 968

Ll$ldl

c$l

f ll:of, tlllvESTlGATloN

lih! rl rhc smpl.s obirin.d ft crombled and hence dicknc$ nesurmenr ed bulk d4'A
u lil Nr t'- caBi.'l .!r. In najori.y of cd.s only rhe w.mry c@rse wos inllcl dd ihe bi .r
roftri rN reh mbhled a.d it wG diflicnlt ro drsringlish th.l.yas Sone splcs with .x.as
rhr wqs ulso rejecien Thr undsturbed core sbpl6 obrarrcd bad b.d malysed fa. rhickness.

S{dy sil
-;dy;;a
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fd-B5c!!!

r) (l'ruJ!dt!62!jq{1lf@il9-!ss_Ee

sL.

I

1318/2017.

rr (l.ulru{4.15000ro423/00 - 50 mm BM sd ls Fr sDgc

394800
2.5t 2265

At.D.mity = 2l0o Lrm3 (ie 94%
or dcaip! lar, d€nsity)

r co.t ni (%) (R.+tm6r

1R)

341 3.33

3.32 t350

26.1

415/50(L

BM=1.l3% SDBC=l

"'':illl BM=?

;/, iRJqJi*;.;il- B"n

sDac=2260 ts/n3 ( 9l.9rt

- I^-.. *.""
SDBC BM

--sD-;- ;:;;;r;;;.-;;
2320
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lrD ti! (,orc.l,r.r?(lull N,rn]lt!)jlQ@!E!t-a4dlOro!!

{J,r/ltxJut

Jrr nfi DAM

).7

l0 t5

3.25

22.i0

DBM:2rot r99.90tk9/m3 BC=2230 !s/dr ( 96 3qlo)

f 
^!rtiidiri.*l!41!t

o,mq cunhr rq) rRequrdnmr

, TIIE
5, PROEABLB CAUSBS OF PRBMATURB PAILURB

BCI

TIE obkndionr mrdc in d._ preliminary study .onducted dc as toUo*s

r'v'rd tlpcs of'ft1re*6 p.re Dohced .tong tne arR chaDage.which maLs ridins
u4ohrorab|e Tne najor dnhs*i 

. 
noriced is Slipplse of Bitumrous concEre rayers (sC),

rom.!.n o, po$otcs en.ndins ro rhe bituer,bse coune dlc @ fature oa BM md SDBC layc.s,
Jonralonorcracks. diinrcgranoi otpavdent du. ro riveUing and plrhotes erc.

u
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n)m poor consnorion of pncIMt vnc6 a tnn sDrfr.e hyd
d,ri tr' r (td! t'rtrrly riitrr q | lh. undcni.s n.ldid .lr ca b. du. ro imd.qucy of llck co.!
|{l ,'r |r,xl ht0(d ('c tryc.s due io ptg.e of ! tlydrof finc dur d mktu ./!€o FinE
dtrc tr,.\rnrv.,ktl...rr{ ur p'veh.dr o.r tt$ b< Rspomiit. fnr stop€sr rE!finor ovdrry
rh'.lNe, rno\Nndn,r.gEgrtion, g'.drtid! biun. c6td1dm @nrritar rbe ffiiry of

l hc tricl (v.N i{nrgc wa obi.rued i. th. urtd @6 wh€e rbc ,o.d widrh is [sn.d {d
nrlRtldlr nml|c i$ previd.i. f]r. binder d.l waing co|l|s pdid.d dc BM I SDBC
qpceilvdly. lltnl BM and SDBC ar. op.b ga&d nix vhich is li*cty lo If.p wd..rtroisne
wiihin rh. Freuh.nr slden. such r.y4 should rl'cEfm b. povid.n yith dain.Se seb e
r,Nrnrtrr .!lrf J6,6 Alb 

't 
SDBC s scd ov?r o?d gr.d.d hshtv pme.bt. b,Mhou

nn'ctr in'. nrnw .r petuelts throush ih. sDBc (or it6 mcks) and is sroEd in rh. uddlrins
BM lhc wdn/mirtuE cd @u. d.m8. r rhe BM .rd in the oBti,g SDDC tay.r. Atso

MOll l-l l h:d J.l.i.d SDBC ftom iis sp*itistrons ir 20l2.Hdc. BM should not b. even used as

. 

pftniL !rc!iv. cou6e unlesc lropcr ou.ler is provid€d !o tnc *aid.

From rhc rahdom 1.$ pia dbservrrons it hs b€- md6@d 1b.r !d.qur. tay.i6 witfi sdequre

rhickhcs ot bG. ind suhbe trye6 had nor bed llovidcd jn th. pav.nmt shctuE. Atso

.bsencc ol G€nular suh Bas. (csB) lay?r which vo*s s a dBihli. taFr and tuilir.tE
novcbcnrllow of *al.r enblpp.d wrlhin rt. p'ven6t sL!.br. i6 ako ob€d.d in tll€ r4r pits

Absm.. of prop.r dEitug. n Fei t, m$ of rhe l@a1i6. pmr rh,inage condnjons gpeiauy
dunn8 hjry s.6ohs, fd.e fie warer 6 6rd rbe pavemcni A06 i.1. siits 6 elt a am rb. lop

sudrc.. In cM ofoFn gld€d btMDous layc , this pneroo.non b.con€s o@ dsgmu€ dld
rbe rop r!y.r g.rs dehched frob de lowq taycn.

Prov6ion of poor shoulden l.a& ro edgc faitl$.

The hfic .bd8 the mad i3 v.4, hreh *irh sig Eca ponis of rtE hfiic is comD.rcial
rch'.16. lncrelse r &tnc bading *hd. 6. d6ign is bsd do le$d rrarnc is a mjor cause of
.B.kin[. Als. 6.d.quare pav.nc rhicknss_ bodcr bnltlene$ duc ro .g.irc, w.ik.ning of
rower lrrtft du. ro in,prc$ of ex.ess m.isdre ro pavncrr dc conrrbur. !o cncking ol
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?, coNclusloN

The srbjd oipav.mcd dktss dd failst is 
'onsiddred 

omplq 6 sveral facton contnbuic to

d. p.vs.nr &ario.&o. dd fnils l! th' F sent 3tudv @lv linn€d '!nb'r 
of cole snplcs

Md tst pitsrt @dum 
'@uons 

hd b'6 r d ii th' sd) lLo( 'leb'l'd rlcsrgiob 'Rd

b b. con'llc&d in this €g.rd io scdit th' msl probabl' cin* of tilluo'
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