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GOVERNMENT OF KERALA
PUBLIC WORKS (D) DEPARTMENT

No. PWD-D3/302/2016-PWD Thiruvananthapuram,
Dated: 14-11-2016.
From
The Addl. Chief Secretary to Government.
To
The Chief Engineer (NHs),
Thiruvananthapuram.
Sir,
Sub:- PWD- Inspection of National Highway 66- in the
Alappuzha District preliminary enquiry report — Reg.

Ref :- Preliminary Enquiry Report No. Insp.Tech- 2/217/2015-
Fin. Dated, 29-8-2016 from the Chief Technical Examiner,

I am to forward herewith a copy of the reference and to request you to
pursue the following actions on the recommendations in the preliminary
enquiry report urgently.

I.  Comply strictly with the recommendation Nos. 4.1, 4.4, 4.5,
4.6, 4.7 and 4.9 and furnish Action Taken Report thereon urgently.

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

iii. To furnish report on the first aspect of recommendation No. 4.3

iv. Fix responsibility on the second aspect of recommendation
No. 4.3 and recommendation No. 4.8,

Yours faithfully
J. REJI KUMAR

Under Secretary
For Addl. Chief Secretary to Govt,

Approved for issue

Section Officer.

1318/2017.
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En - f2 :23-11-2

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 letter.

For Chief Engineer
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GOVERNMENT OF KERALA

File No. Insp Tech- 2/217/2015-Fin. Finance (Insp. Tech Wing) Dept.
Thiruvananthapuram
Dated: 25-8-2016.

PRELIMINARY ENQUIRY REPORT

Sub :- Inspection of National Highway 66 in the Alappuzha District-
Preliminary Enquiry Report-Reg. '

L0 INTRODUCTION

1.1 Based on the news reported in the leading daily newspapers about the
pathetic conditions of the National Highway stretch from Cherthala to
Krishnapuram, an enquiry was initiated by this wing. The site inspection
was conducted by this wing from NH Cherthala stretch upto
Krishnapuram in the presence of concerned field officials. This stretch is
under the jurisdiction of NH Division Alappuzha (Ch.366/905/km to
462/000km).

1.2 As per the directions from this wing, the concerned Executive Engineer,
NH Division Alappuzha has given the details of the works arranged
during the past three years. Based on his report, four works for the
BC overlay, two works of BM & BC overlay were seen arranged from
Ch.366/905km to 462km and another six Other Repair works have been
arranged in this stretch.

1.3 During surprise inspection by this wing in Alappuzha district on August
2015, it was noticed that repair of damaged BT surface was being carried
out by using 36mm metal for repair of damaged BM surface and by using
premix carpet for damaged BC surface in the ongoing works on the
highway near Nagyarkulang'ara JN, and X-ray junction in NH-66. Upon
telephonic enquiry, the field officers informed that the ongoing work is
for the repair of the damaged surface under warranty period. Refer this
office letier No. 117357/FIW.C2/15/Fin. dated 4-9-15 addressed to CENH
in this regard {Copy enclosed).
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1.4 The use of 36 mm metal & premix carpet works for the repair of damaged
BM & BC works is irregular. Also, major portion of the road surface in
that area was found repaired, which indicate the poor quality of the
original works.

1.5 The noted irregularity was intimated to the Chief Engineer, National
Highway in, August 2015 itself and was requested to submit a report on
the ongoing works as well as the quality of work executed by the
contractor. However, no further action was seen taken by the department.

2.0 OBSERVATIONS

2.1 Based on the site inspection for the works arranged during the past three
years under NH Division Alappuzha and perusal of details submitied by
Executive Engineer, NH division Alappuzha, the following observations
are noted:

2.2 Name of Work : NH-47 {New NH- GE;) — IRQP 2013-14- Providing 30mm
BC between 366/905/ to 390/570 km.

2.2,1 Above work was awarded to M/s EKK Company, Perumbavoor for an
amount of ¥ 1669 lakh and site was handed over to the contractor on
11- 8-2014. The work was completed on 28-2-2015 and completion of
defect laibility peried expired on 28-2-2016. During inspection,
localised pot holes are seen. Timely repair of the pot holes may be
ensured to prevent further damage of the road.

2.3 Name of Work : Periodical Renewal from Km-350/57( to 406/000 on NH
66 (Old NH 47) in the State of Kerala,

2.3.1 Above work was awarded to M/s Concord Constructions, Kallatra,
Kanhangad, Kasargod for an amount of ¥ 61¢ lakh and site was
handed over to the contractor on 28-1-2014. The work was completed
on 25-7-2014 and completion of defect liability 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. At present vehicle
are playing over the pre-existing wearing coat. The site conditions
shows poor guality of the work by the contractor.
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2.4 Name of Work Annual Plan 2013-14 — Improvements of Riding Quality

241

24.2

243

2.5

251

2.5.2

fram km 406/000 to 428/000 of NH47 in the State of Kerala.

Above work was awarded to M/s. Concord Constructions, Kallaira,
Kanhangad, Kasargod for an amount of ¥ 2092 lakh and site was handed
over 10 the contractor on 24-6-2013. The work was completed on
31-5-2014 and completion of defect liability period will expire on
31-5-2017.

The work included BM & BC overlay. The surface is found damaged at
maty portions. In the town area it its aoted that drains are construcied
along the boundaries. However, there is no way for draining water into the
drain. The poor quality of work and stagnation of water due to improper
drainage lead to the early damage of the road. The work being in the
warranty period shall be re-instated and got repaired by the contractor at

his cost.

During inspection it was observed that road repairing in Town area was
ongoing using 36mm metal and has been given direction to the concerned
field officials to stop the work and instructed 10 re instate the damaged

surfaces using items sanctioned in the original contract ie., BM & BC itself.

Name of Work: Periodical Renewal works (Non-Plan) providing 30mm
BC in between km-428/000 to 438/000 on NH 66(0ld NH 47) in the State
of Kerala.

Above work was awarded to M/s. EKK Company Perumbavoor for an
amount of ¥ 469 lakh and site was handed over to the contractor on
26-9-2014. The work was completed on 30-1-2015 and completion of
defect liability period expired on 30-1-2016.

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

holes can prevent further damage of the road.
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2.6 Name of Work: Annual Plan 2013-14-Improvements of Riding Quality
from km 438/000 to 444/000 of NH 47 (New NH 66) in the State of
Kerala,

2.6.1 Above work was awarded to M/s.Concord Constructions, Kallatra,
Kanhangad, Kasargod for an amount of ¥ 237 lakhs and site was bhanded
over to the contractor on 5-4-2013. The work was completed on
3-7-2013 and completion of defect liability period expired on 3-7-2014.

2.6.2 In this stretch, the scope of work include BC overlay. However, the
stretch is seen repaired using 6 OR works of ¥ 25 lakh each in May
2015. Pot holes are seen in certain stretches,

2,7 Name of work: IRQP from 444/000 to 462/000 cn 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 Constructions, Kallatra,
Kanhangad, Kasargod for an amount of ¥ 1844 lakhs and site was
handed over te the contractor on 24-7-2012. 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 overlay. The surface is found damaged at
many portions.

2.8 OR Works:

28.1 The OR works are seen arranged in May 2015 in six works with
T 25 lakh each. The works are arranged between Ch.438 to
Ch.443/800km. The BC work in the stretch was earlier done in 2013 and
its defect liability period expired on 3-7-2014.

2.8.2 At present, Patch repair works are seen arranged in some stretches through
petty contractors near SH General hospital Jn., Prathiasha Cancer Center
etc. Proper standard of square cutting, mixing, laying, cleaning the
surface are not being followed. Pot hole filing using 36mm metal is also
seen adopted.
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CONCLUSIONS

Poor Quality of work and workman ship especially of the Contractor
M/s Concord. Consiructions, Kallatra, Kanhangad, Kasaragod had led to
the pathetic road conditions in the NH 66 in the Alappuzha District.
The failure of NH officials to take comrective actions based on our
direction on August 2015 also aggravated the early failure of the roads

and lost to the government and discomfort to road users,

Most of the place the damages has been occured in the newly laid
renewal coat and the old bituminons strata is found satisfactory. This

shows the renewal coat has not been done properly.

It may be noted that over a bituminous concrete layer an inferior quality of
renewal coat should not be laid as it will damage easily. If the top layer is
not impervious the water may penetrate in to the already laid impervious
B C layer and will stagnate in between the layers and can cause serious
damage to the renewal coat. This has been a major reason of failure of

newly laid resurfacing at many places.

Apart from all requisite quality requirement, if proper binding of existing
fayer £nd newly laid layer is not ensured, the same can also cause damage

of newly coated layer.

Full depth repair are not being carried out if complete subbase/base course

is failed.

The engagement of work to contractors who are not following standard
practise while executing the maintenance work combined with lapse on
the part of site engineers to ensure quality of the work has resulted into the

failure of the black topped surface.
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RECOMMENDATIONS

The damaged work referred in Para 2.4 shall be re-instated by the
coniractor at his own cost as per items in the contract and shall be tested
for guality.

The work referred in para 2.3 and 2.7 were repaired using non standard
materials during its defect liability period. Though the matter was
addressed to the PWD in time, corrective actions were not taken by the
department which led to the total damage of the road, loss to the
government and discom{ort to the road users. Departmental enquiry shall
be initiated for the lapses noticed.

Government may review the status and decide whether to maintain the
contract license of M/s Concord Constructions; Kallatra, Kanhangad,
Kasaragod. Similarly responsibility for supervisory lapse for poor quality
of work may be fixed by AD.

Engagement of contractors having poor performance shall be identified by
the Department and may be debarred from participating in all such
important works including construction and maintainence works on
Highways. Mechanism for engaging standard contractors who can
empley, required equipments and adopt standard procedure for highway
works may be evolved to ensure that works are awarded to eligible
contractions only. Pre- qualification critirea shall be evolved accordingly.

4.5 While proposals fur strengthening, improvement of riding quality etc. are

proposed suitable study of the soil and traffic density shall be carried out
and required thickness of overlay shall be laid.

4.6 1f the complete pavement layer is damaged, full depth repair shall be

done 1o ensure that the crust thickness of the repaired surface is having the
same thickness of other stretches,

4.7 The renewal coast shall be equal/superior specification of the previously

faid layer i.e. if the already laid surface is bituminous concrete the
renewal coat shall be bituminous concrete and not premix carpet. Most
of the repair works under warranty period are carried out. Having
specification similar, to BUSG and open graded premix carpet, though
confractor is required to execute repair of the same specification of




89

existing layers. Site engineers/contractors has taken a lenient view andare
allowing such repair works. This practise shall be strictly avoided.

4.8 Since the percentage of damage of the newly executed works are huge, it
is clear that the work has not been executed as per specification.
Moreover, the quality tests as per required frequency has not been found

done. The officers who made payment without conducting required
quality tests shall be made responsible for the lapse on their part.

49 FD may advice AD to carry out quality tests of bituminous works
including density and bitumen content of all the above stretches to analyse

the quality of work executed to take further necessary corrective action
at their end.

K. P. PURUSHOTHAMAN
The Chief Technical Examiner &
Ex-Officio Secretary to the Government,

131§ {ster7.
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Office of the Chief Engineer, ' Phone 1 0471-2326147
Public Warks Department - :Fax : 0471-2320991
{National Highways} ' - e-mail :cenh.pwd@kerala.gov.in
Museumn P.Q, Thiruvananthapuram - 695033 webgite: www keralapwd. gov.in
No. NH 3-D6/1933/GL/2009 - Dared:24/03/2017
To

The Additional Chief Secretary

Secretariat, Thiruvananthapurem
Sir.

Sub: Inspection of National Highway 66- in the Alappuzha Dislrict-preliminary
enquiry report of CTE-reg:-

Ref:- 1. Govt.Letter No.PWD/D3-J02/2016.PW dated:18/02/2077 and 14/11/2016
2. Letter No. W1 [1-227/2012 dated: 13/02/2017 of SE. NH South Circle, Tvpm

Kind attention is invited lo the Government letier 1% cited and 1 may report as follows on
the recommendations by Chief Technical Examiner:- !

Para 4.1: Executive Engineer has intimated that the rccliﬁcatioL work o f the damaged portien
in the reach of NH 66 Ch.406/000 10 428/000 was carried ot by M/S Concord Construction at
their own cast, During repair works it had been ensured that, ldeep potholes were filled with
3 mm metal up to the level of BM and over then top Iayers are one with BM & BC.

para 4.2: Executive Engineer intimated that the pol holes wel‘g filled up with 36 mm broken

stone up to the level of BM and over them top layers are done v.uth BC or BM & B{ as the case
may be. i

Para 4.3: As requested by the Superintending Engineer. NH 'SOuth Circle order has already
issued b the superintending Engineer, NH North Circle, Kozhilode blacklisting contracior M/8
concord Construction, Kanhangad, Kasargod. but the order is quashed by the Hon'ble High
Court.

Para 4.4: The technical qualificalion criteria for selection of dontramors for NH works are as
per the norms in standard bidding document by MoRTH. As per SBD Contator’s average
Annual Turnover, value of Civil Engineering projects exg¢cuted during last five ycars,
experience in execution of works of similer nature, plant & machineries owned, qualified
personnel for execution, history litigation etc are taken into cpnsidération for evaluation of a
bidder. Only bidders gualified in the technical evaluations considered in Financial Bid
opening, hence the selection procedure adopted is good. However, the guidelines for issuing
and tenewing contractor license needs to be updated so that on(ractors with hlstory of poor
performance can be blackiisted or debarred. .

“Also for the iast § years. PWD is facing acute shonat.e of supen isory staffs like overseers.and

the same is reflected in NH works also. i
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Para 4.5: Study has been cn:lnduc'ted through NATPAC for the NH47 stretch in Alappuzha
i

Para 4.6: As a pilot projec) the resurfacing from km.406/000 o 428/000 in NH 47 (New N.
66} is being carried cut. using the procedure of cold recycling which involves milling of existing
asphalt work, and resurfacing.

Pil_‘a '4.7: Noted for sirict cgmpliance

Para 4.8: A detailed investigation has alréady been initiated by the PWD Administration to find
out the facts and to take funr.er action on the erring officers.

Para 4.9: Ministry of Roag Transport and Highways has already sanctioned resurfacing work
under periodical repairs for the entire length and the works are awarded.
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No. ¥ig 5/16373/16

Office of the Chief Engineer
Design & Administrabon, PWD
Thiruvananthapuram 695033

Phone : 0471 2325856
8086395008
cedriq.pwd@kerala. gov.in
Dated: 08/09/2016
From
K.Sundaran
Chief Engineer

To
The Ariditional Chief Secretary to Government
Public Works Department
Government Secretariat,
Thicuvananthapuram -

Sir,

Sub:- Naticnal Highway &6 from Ochira to Cherthala — Extensive damage to
the road - enquiry report - Reg.

Refi- No.287/AddLPS/M(PWER)/2016 dated 1.8.2016 of the Additional
Private Secretary to Minister for Public Works and Registration.

In the letter cited, I was directed to conduct an enquiry on the extensive
damage of the road stretches of National Highway 66 from Ochira to Cherthala and
to report the causes of failure and the details of responsible officers. )

Accordingty I had inspected the road along with Smt.Divya, Deputy Director
of KHRI who had ajready inspected the road and took samples from the read. The
works of road stretch from Cherthala to Krishnapuram were taken up by dividing it
io 5 reaches,

The stretches 3 and 4 are nof having much damages. Hence study on the
I*, 2™ and 5 reaches are conducted through KHRI Thiruvananthapuram. In
addition, 3 core samples were coliected by the Assistant Executive Engineer, Quality
Controt Sub Division, Alappuzha for the investigation by the Vigilance and Anti
Corruption Bureau Alappuzha. Based on the test resuits, a report is prepared and
submitted herewith. The test report of the KHRI and Quality Control Lab Alappuzha
are also submitted here with.

Acc: Copy of 1 Letter and 2 Reports
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REPORY ON THE INVESTIGATION OF FAILURE OF NATIONAL HIGHWAYS
' FROM }

7
t .

The stretches of National Highway 66 from Ochira to Cherthala had
developed extensive aacking and potholes which makes the riding on road:
uncomfortzble. The existing pavement had been overlayed with different types of
biturnen mixes at various stretches. The read construction details were as foliows.

SiNo | Chainage -] Type of Gveray | Date of | Defect
Compiction | labilty

period  ends
oF

1 3907570 to 406/000 | 30mm BC 26/07/2014 | 25/07/2016

2. [406/00to 428/000 | S0mm BM and | 31/05/2014 | 31705/2017

25mm SDBC . .
3 428/000 to 438/000 | 30mm BC T131/01/2015 | 31/03/2016
4 438/000 to 444/000 | 25mm SDBC 03/07/2013 | 03/07/2014

5 444/000 to 462/000 S0mm_ D8M and | 30/05/2013 | 30/05/2016
30mm BC v

Qut of the five stretches 1,2 and 5 which were damaged severely. had been
inspected by KHRI on 28/06/2016 for observing the distresses and on 07/07/2016
random core sampling had been done at 10 locations along these stretches for
further laboratory testing. The test results of undisturbed core samples are as
foliows.

Chainage Item of work | Average | Average Binder | Average  bufk
Thickness || content{ %} Density
. (mm}__ .. (kg/m3)
390/570 to|30mmBC 30.1 3.0 2300
406000
Required vatues {Requiremant as par mix design | 5.54% 2398 kg/m3
for BC) e emmue e mt e
| Chainage | Item of work | Average Binder | Raquired values
i ! content{%,) (Requirement as per
; ! mix design for SM)|
: ! %} i
{406/00 to|S50mmBM | 3.18 3.42 !

| 428/000 - !
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Chainage | Ttem of work | Average | Average Binder | Average  bulk
; ’ { Thickness | comtent{%,) Deonsity
: | {mm) (kg/m3}
406/00 to25mmSDBC__ 265 38 2260
4287000 Required values (Requirement | 5.14 2407 kgym3
| as per mix design for SDBC)
Chainage Itern of work | Average | Average Binder| Average  bulk
Thickness | content(%) | Density
{rmm) ! (kg/m3}
4447000 ‘o | S0mm DBEM 37.2 2.78 2265
462/000 Required wvalues (Requirement | 4.6% 2267 kg/m3
| 2s per mix design for DEM) -
30mm BL ? - laes 2230
Required values (Requirement | 5.5% 2315 kg/m3
as per mix design far BC) ,-

In addition to this joined inspection was conducted by Assistant Executive
Engineer, PWD, Quality Control Sub Division & District Laboratory, Alappuzha
together with the Deputy Superintendent of Police Vigilance and Anti Corruption
Bureau, Alappuzha Unit on 04/08,2016. Core samples were collected from 3
locations as pointed out by the Vigilance Wing. The test results of the
representative core samples for average binder content analysis is shown below.

' Chainage ftem of work Average Binder. content{%)
390/570 to 406/000 | 30mm BC 3.7
Required valves (Reguirement as per mix | 5.54%

design for BC) _

o

In addition to core sampies, four number of random test pits were taken by
KHRI for assessing the . structural composition of existing pavement along the
stretches 1 & 2 (390/570 to 428/000). The crust thickness obtained are as follows.
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Laver Pavement crist thickness inn different pits, mm
speciication .
Pit ho. 1 Pit Mo.2 Pit No.3 Pit No.4
(Ch 392/350) | (Ch 394/300) | (Ch 409/750) | (Ch 414/800)
Bituminous 120 310 200 v 166
Layer :
Base Layer 100 160 80 50
| Total 220 470 280 210

From the random test pit observations it is understood that adequate ayers
with adequate thickness has not been provided in the pavemesnt structure. - Also
absence of Granular Sub Base (GSB) layer which works as a drainage layer and
fadilitates movement/flow of water entrapped within the pavement structure 'is
observed in the test pits.

From the random core test results it is observed that in most of the samples
binder content cbtained is less than the reguired vaiue.

Absence of proper drainage is seen in most of the locations. Capillary rise
and stagnation of water damages the pavement Poor  drainage
conditions especially during rainy seasons, force the water ta enter the pavement
from the sides as well as from the top surface. In case of apen graded bituminous
layers{like BM, SDBC), this phenomenon becomes more dangerous and cause
premature failure of pavement. L'

The traffic along the road is very high with significant pertion of the traffic is
commerdial vehices. The pavement structure needs to be able to handle those
heavy lvading without failure. From the random pits observation it is understood
‘that the above road is not a designed one. Increase in traffic oading: were the
design is basad on Jesser traffic contribute to faiture.

Causes of Failure.

The subject of pavement distress and failure is considered complex as
several factors contribute to the pavement deterioration and failure. " In congise,
combination of all the preceding facts such as inadequate qust thickness/ thickness
of averlay peovided based on the traffic irmensity, low birder content, absence of
drainage layer, providing open graded mixes such as SDEC for wearing courses,
poor drainage conditions might have been the most probable- causes which
contributed to the premature failure of pavement. The temperature at which the
mix was laid during execution also has a major influence on the quality of work.

Regponsible Officers

It is to be noted that the bitumen content in the tested samples are less than
that as per the design requirement. It is due to supervisory iapses of the Executive
Engineer, Assistant Executive Engineer, Assistant Engineer and Overseer who had
supervised the work. The Superintending Engineer also has the responsibility to
verify the overall quality of the work. . The contractor of the works also is equaily
responsible for the low binder cantent. //’
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N {pw ) 2006 D 03 X0 TE Crffice of the Assistant Excounve Engine
P D Quality Conrol Subdivision & District

|.aboratory, Alappuzha

From
The Assistant Executive Engineerﬂ
To
The Joint Director T
FHRI
Kariavattom, Thiruvananthapuram.
Sw.

Sub:-Request for taking samples from 9 puints by core cutting machine for the purpese of
Vigilance quick verification ~Test tesults submitting of reg-
b, Ref :Ltr. No. QV LI/16/ALP dt.30/67/ 2016 of the office of the DepurySupdi.of police

As per the reference cited joined inspection was conducted from  this office togesher
with the Deputy Supdt. OF police vigilance and AnticormuptionBureau,Alappuzha unit on
4/08/2014 for the purpose of collecting bitumen samples from @ points in Mational Highway. The
work started from X-tay junetion at Cherthalaand towards south. Core drilling Samples were
caltected from 3 poims as pointed out by the Vigiliance wing. Meanwhile the core cutting
machine was damaged and hence could not proceed with the work

The bitumen sample so collected and kept under the custody of this officeistested
in this lab, to find the binder content. The extraction is done by using benzene as solvent.The
details of sample collected and test resuhs in the prescribed format is attached here with.Since
the details regarding the mix design or approved data of the work is not available in this office

the required value noted in the result is as per morthspecitication.This is for favour of yuur
information.
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GUALITY CONTROL WING

Quanlitative Extraction of Bitumen from Bituminous Paving Wixtures : ASTM D FITE;

KERALA PUBLIC WORKS DEPARTMENT —!?9"“ wo (f-Ran

Repoit No.QC (PV) £2016/1a7/0 j iDate: P.\r:?un. .
REGIONAL LABORATORY:QC (PV) 12016/B lDlSTRICT LABORATORY Alappuzha
Namie of work: Request for 1aking ‘samples from 9 poinis by o cylling machne for Ine purpose ol vigilance quick !
|vanfication, .
Division; : ] JSuh Drwisian. i Sechon
Sample location: 394/5400 near by scared church]Sample Ist & indi 3.2 m from tar Pate: S LUTITA
at Maithars adus | -
. [TYPE OF M R ToBC Tasl date
Area paved L . |
© wample sample lind
LAYER WeanngiSurlace cowrse
) - . Basestinder course Testad on AT AT
Fruck ouvmberTast number
Oegig binder contam An per b
speHinlnim
Weight of biluminous mix, gm S gy IR s -
Waighl of Tllar before lest, gm i 4 4
Amouat of moisiure in the mix
Weiginl ol mix before dryiig, gm SR S0 .
Waeight ol ux afler dryang, gm 500 500
Muiya condanl % x
¥ [Weight of waler i the mux, gm * )
Weight of sampie aftar sxtractian ,
Met weighl of test sample 454 445 .
Weigll of dry aggregale 5 fiher ) tEd 152
Wangiil of iler afler Lest 1 ]
Wanght of dry extracied aggregale 1 L
malter in the axtract
" iTotal volume of exiracted liquid, gm
Yolume aftér remowving aliquol, gm
‘Azh 10 aliquol, gm
‘Waigh! ol mineral maller in the extracled
liquid. gm *
Bitumon contem % T [N
IRESULTS:
Ayerage binder content % = 1M |Required vailue A ol IR
i 11 '
. pectlivin -
. [
! ™
b i o
o3 : weng
. - L .
W Tesied Techmuciand Qveisass Venfred  Assistant Engmeen () Agprovod AsSE Ead Enire ot gl

Fsaine LE WGl Departiferd - oakiy Dtdlecd [aberNmy s

1318/2017.
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Form Na GLBari.. .

KERALA PUBLIC WORKS DEPARTMENT
QUALITY CONTROL WING

*

[T—

Q

uantitative Extrzction of Bitumen from Bituminous Faving Mixtures : ASTM O 2172 "_
jRepor No.Ge (P /201813713 Date D
REGIONAL LABORATORY ] Emsmzc'r LABGRATORY :Alappuzha ’ .
Name of work” Réques! ol 1aking  samples (0m § points by Lore Culting Machine (67 Ihe Durpose oi VIGIENCE GUICK
vanlication
Divigion }5ub Diivisn Sechon
Sample location: 3921500 [opposile side Govt Sampla Ist] £.6 m from tar ‘| Dage- Ak M
Falitehnic in Cherthala). adge)&sample lingt ( 1.75 m from tar
edge)
TYPE OF Mix BC " Tes! date T
Area paved . R -
sampla ko sampie lind, I
LAYER ] \ ing/Surlace cowse
{Baserbinder courss « T2sted on TR LR
Truch number/Test piunber :
Dasign binder contenl As wr miwih
b el LREN
|Weght o Dilunincus mix, gm SO 301 ey
I¥¥eight of Abler bedoce 1251, gm CL [ 4
Amount of mwsture'in (he mix
[Wetlp! of mix Gelore dtying, grm SN 00 o
Weighl of mix after drang, gn S Ay

Masiure coment %
[Weighl of water w) the mux, gm
! of sampde afier exiraction

Net weight of test sample 472 1kl

Weighl of dry aggregale & (iHer A5 474 H
Wesghil of filtar aller lest 4 4

‘Weghl of dry extracied agoreqate 471 472

[Mlneral matter in the

Totat volume of exiracted liquid, gm
Voluma alter removing akquol, gm

in . w
Weighl of minetal malier in the axiracled ) '
biguid, gm .

{Biumen content % EX] D S
RESULTS: .
AVErIJE binder content ¥ = &P TReaured value A e AT
[CRE
LT EINY !
. . "
i 3 oo ’
it I ) lig{
- : il 1/
lﬁ't R '-fg.r'}ﬂ;nu_ . “'l\:"
E T L IR
Testod dechimm Overseer - |Ventna Assstant Enameen () P emd Assr ‘E’f R R L

Sueadn Dl W Jesoeine - ey Cowiecd Lo QI 29 g
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KBRALA PUBLIC WORKS DEPARTMENT  |Form No OGB!
| QUALITY CONTROL WING -
Quantitative Extraction of Bitumen from Bituminous Paving Mixtures : ASTM D 2172

Report No.QC (PV) 2016/147ic |Date: 32000
REGIONAL LABORATORY: !msmlcr LABORATURY:Alappuzha

Name of work: Request for aking samples from 9 points by core culling machine for the purpose of vigiance guick
varification.

Sample wocation: 396/420 (near auto cast at |Sample No.1&ll(scractched)2.9m from Lur—|‘Dat|‘.': - g
S.L. Puram edge s
TYPE OF MiX X BC E Test date:
Area paved ’ L - i
sample lst sample lind ’
LAYER . |Weanng/Surlace course .
Baseminder course Tesled on B ELTITRL T
Bl s M

| sisample lrd sample(
(Scralched Scralched

Design binder content
Weight of bitumi mix, gm S0z 500 gim i
. |Weight of filler before test, gm | ) 4 l
Amount of moisture in the mix i
Weight of mix before drying, gm 500 500
Weight of mix after drying, gm 300 w0 R
Moiglure content % : o
We&' 1 of waler it the mix, gm
Veignt of sample after 7 "
Net weight of test sample 440 491
Weight of dry aggregate & filter AT, 1 484.1 ;
[Weight of filer afier test - ] ] ] T
|Weight of dry extracied aggregate JEET] 4841

s - g
Mineral matter in the extract : G

Tolal volume of extracted liquid, gm

Volume after removing aliquot. gm . et

+{Ashin aliguot, gm-

leight of mineral matter in the extracted

liquid, gm ) :
Bitumen content % 0 ENE o
RESULTS:
Average binder content % =2 .89% iRegquired value A et o,
worth *
. specilicitio
1
G0 [ A
ol AW 5
_ _ SRy AN
Teslet Techniciam Overseer Venhed ssislant Engineer (OC)  |Approved” Asst Exe’ Engmeer (000

Keva [ oobe Woeks Depaansent - Quaily Conie? LI0oainy Vi
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ala Higchway Rescarch Tostitite

PRELIMINARY REPORT ON STUDY OF FAILURE OF
PAVEMENT FROM KM 390/570 TO 462/000 OF
NATIONAL HIGHWAY 66 IN KERALA

AUGUST 2016
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1. INTRODUCTION

The road section from Km 390/570 to Km 462/000 of NH 66 had been entrusted to KHRI for
conducting studies for investigating the cause of distresses developed and subsequent failure of
the pavement, A preliminary field inspection had been conducted on 28/06/2016. The stretches
which had been damaged severely had been inspected. Visual survey had been carried out to
ussess the pavement condition and the drainage to get the possible cause of failure. In the second
nspection conducted on 07/07/2016 core samples and soil samples had been collected for laboratory

testing.

2, DETAIL F STRET F NH AND TYPE OF OVERLAY

Sl Chainage ; Type of overlay Year of
No ks completion
I [ 390/570 to 406/000 30 mm BC 26/07/2014
1 | 406/00 to 428/000 50 mm BM and 25 31/05/2014

. mm SDBC

-3 | 428/000 to 438/000 30 mm BC 31/01/2015
| 438/000 to 444/000 25 mm SDBC 03/07/2013
5 | 444/000 to 462/000 50 mm DBM and 30 30/05/2013
mm BC )

The road sections 390/570 to 406/000, 406/00 to 428/000, 444/000 to 462/000 which had been
damaged severely had been taken up for study.

3. OBJ PE OF STUDY

The objective of study is to assess the probable cause of premature failure of pavement and the
scope of study is limited to visual survey, random core sampling, test pit observations and

lnboratory testing of samples.

4. INVESTIGATION

The investigation imvolves carrying out the visual survey of distresses, identify the structural
layers of pavement by test pits, collection of samples and laboratory testing of samples. It was

virried out as follows.
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4.1. Vield investigation
The ficld investigation consists of
» General condition assessment by visual survey

= Test pit observations in order to find out the structural composition of existing pavement.
» Collection of subgrade samples and core samples.

4,1.1. General condition a ment by visual s

In the general condition assessment by visual survey, the major distresses noticed are as follows.

=,

inage 390/570-406/00 (30mm ompleted on 26/7/2014.

Along this chainage the major distress noticed is the debonding of layers ie, the relative
movement between the wearing course and the layer beneath the bituminous surface and this type
of distress is termed as “slippage’. Surface layer debonding from the base or the old surface layer
may be due to inadequate cleaning or inadequate tack coat before placement of upper layers,
trapping water with which traffic loading stripped the binder or lifted the surfacing. Also

excessive deflection of pavement due to insufficient thickness, segregation, gradation and bitumen
content influences the slippage.

The photos 1., 2 and 3 shows the distresses noticed along this chainage.

Photo 1 Slippage, wearing course has gone




Photo 2. Water ponding at sides not percolating down, thick vegetation on shoulders

7 Chainage 406/00t0 428/000 (50mm BM and 25mm SDBC)
: Date of completion-31/52014

The mujor portion ¢ 1his stretch lies in the urban areas of Alappuzha where width of road is
restricted and there is is no provision for drainage. This stretch is the severely damaged and the
major distresses noticed along  this chainage are deep potholes which extended upto the base and

subbase of the pavement,
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Also this stretch was overlayed with 50 mm Bituminous macadam and 25mm Semi Dense
hituminous concrete. Both these mixes are open graded (water-trapping) mixes. Since Bituminous
macadam is an open graded mix, there is a potential that it may trap water within the pavement
wystem, Therefore providing BM as binder course without adequate drainage facility can cause
water to accumulate in the pavement and intensify the failure of pavement.. If SDBC is used over
an open graded highly permeable bituminous macadam rainwater permeates through the SDBC
{or Its cracks) and its underlying BM. The water/moisture can cause stripping in the BM and in

the overlying SDBC layer and may often results in debonding of layers. The photos 3.4 & 5 shows
the distresses noticed along this chainage.

Photo 3 Potholes, patches *

Photo 4 Potholes, and water ponding along shoulders
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Photo 5 Deep potholes, shoulders in poor condition, inadequate drainage

Chalnage 444/00 to 462/000 (S0mm DBM and 30mm BC)

Dute of completion-30/5/2013

Thix stretch of road is on embankement. Several type of distresses are noticed along this chainage.
It includes fatigue cracking, ravelling and consequent disintegration, edge failure due to lack of

support, water bleeding, mud pumping due to porous pavemement and poor drainage, pothole
Iormation ete.

Fatigue cracking is commonly called alligator cracking. This is a series of interconnected cracks
crenting small, irreguiar shaped pieces of pavement. It is caused by failure of the surface layer or
huse due to excessive deflection due to repeated traffic loading (fatiguelinadequate pavement
thickness, binder brittleness due to ageing, weakening of lower layers due to ingress of excess
muisture to pavement etc. Eventually the cracks lead to disintegration ie the progressive breaking
up of the pavement into small, loose pieces of the surface. The photos 6 to 11 shows the distresses
nuliced along this chainage.

Photo 6 Alligator cracks and potholes

1318/2017.
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Photo 7 .Ravelling, disintegration, patches, edge failure

Photo 9 Water bleeding and mud pumping
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Photo 10 Edge failure

Photo 11. Potholes, water logging along shoulders

4,1.2 Sampling and Test pit observations.

Core samples were taken at random locations and test pits were excavated. Based on the general
pavement surface condition, representative locations had been selected for taking 10 cm diameter
vylindrical cores. A total of 10 locations were randomly selected and bituminous cores of two
mambers were taken from each location, Four test pits of size 0.6 m x 0.6m on / near the edge of
the pavement on problematic areas of the road were cut open for determination of thickness of
component layers along the chainage 390/570 to 414/800. Soil samples in the pavement structure

were nlso collected for laboratory evaluation. The details of core samples and test pits are shown

helow.
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Lore samples

SLNo Chainage
1 394/300
2 398/800
3 409/000 N
L 415/800
5 420/400
6 425/050
7 445/800
8 450/000
9 454/200
10 458/300

Test, pit observations in_order to find out the struc | composition of istin ent_and

determining the layer thicknesses.

flnted on the general pavement surface condition, representative locations had been selected for
tuking 10 em diameter cylindrical cores. A total of 10 bituminous cores were taken along the
chninage. Four test pits of size 0.6 m x 0.6m on / near the edge of the pavement on problematic
urenn of the road were cut open for determination of thickness of component layers along the

chainage 390/570 to 414/800. Soil samples in the pavement structure were collected for laboratory
svinhinlion.

‘.
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Test pit at Chainage 409/750




Strlurml composition
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s . Details of pit Sample _
N Location taken collected | Remarks
Size 60cm x 60 Tit taken at edge of road
cm, upto orginal Total Bitumingus layer thickness - 12 cm
soil strata . Base layer thickness -10 cm.
1| 392/250 Soil Subgrade — red soil upto 21 cm below base .
layer, remaining sandy soil(natural ground}
- Size 6lcm x 60 Pit taken at 2.7m from edge of oad.
cm, upto orginal 'i Total Bituminaus layer thickness - 31 cm
04/ soil strata . | Base layer thickness -16em
2|30 Seil i Subgrade — red soil upto 9 cm below base
layer, remaining sandy soil{natural ground}
- Size 60cm x 60 Pit taken at 2.5m from edge of road.
cm upto 50 ¢m Total Bituminéus layer thickness - 20 e¢m
Y | 409/750 | depth Soil Base layer thickness -8 cm.
Subgrade - red soils 4l the excavated
‘ depih. excavated not upto natural ground.
Sample  could Pit taken at 0.95m from edge of road.
not be cotlected ; Total Bituminous layer thickness - 16 cm
4 | 414/800 | as there is water Base layer thickness -5 cm.
seepage i Subgrade — red seil tHickness 6 cm,
| remaining sandy seil{natural ground
|
¢ ltickne
“Layer Pavement crust thickness in different pitsmm
specification
Pit no. 1 Pitno.2 Pit no.3 Pitno 4
{ch 392/350) 1 (394/300) | (409/730) | (414/800)
Bituminous 120 319 200 160
layer
Base layer 100 160 80 30
Total 220 470 224 210
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4.2 Laboratory {nvestigation
The following fabotatory investigations were carried oul.
Jesting of seil samples 5

The soil samples were collected from three chainages; 392.’350, 394/300, 409/750. The

investigation includes the fotlowing laboratory tests of soil samples:-

m}  Grain size Apalysis{ IS 2720 — Part [V }

b)  Atterberg Limits { IS 2720 ~ Part V )

¢} Proctor Compaction( 1S 2720 ~ Part VIJ & VIII )

U} California Bearing Ratio(CBR) ( IS 2720 — Part XV1)

Toxiing of core samples

The investigation of core samples includes the following laboratory tests.

n) Rinder content {ASTM 2172)
b) Hulk Density {AASHTO T 166}

LIEST RESULTS

L ATI

The sample identification potation and tests conducted are as follows:-

No. Chainages | Identification Tests Conducted
I 392/350 AS| Sicve Analysis, Atterberg Limits, Proctor
Compaction & CBR
2 1547300 AS2 Sieve Analysis & Atterberg Limits
3 409/750 AS3 Sieve Anaiysis & Atterberg Limits
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RESULT SUMMARY
..'h;r‘npke ) AS1 AS? - AS3
Gravel (%) “ 452 815 642
Cimln Size Analysis | cang (o4 77.28 83.32 74.42
Silt + Clay (%) 18.2 853 i%.16
hi:lq!ﬂd limit: W (%) 24.30 13.03 11.25
:w;‘.;m“ Hmit: We (%) . . 17.90 NP - NP
l”Pflunu..ny Tndex: TP (%) 1761 Nit il
Mnmmum Dry Density {g/ec) 1968 - - -
”(".h'l;t‘mum Moisture Content (%) 11.30 - . -
L. Efﬁn..iﬁmked} % _ 10.12 - .
— Soil sample Type of soil —I
I AS1| Sandy soil
e AS2 Sandy soit
e AS3 Sandy soit

ALLORE INVESTIGATION

Niimie of the samples obtained are crumbled and hence thickness measurement and bulk density
wtill ot be carried out, In majority of cores only the wearing course was intact and the binder
vk wirs seen crumbled and it was difficult to distinguish the layers. Some samples with excess

dut were ubso rejected _The undisturbed core samples oblained bad been analysed for thickness,

himler content and density. A
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- it Chainagre 3904570 10 406000 -30 mm BC

Thickness I Binder Bulk
SLNa, [ Chainage | kem of work (mem) content Density Remarks
S (%) {kg/m3)
1 39?%"0 30mmBC | 302 2.51 2265
2 3"‘?800 %mmBC | 3005 | 349 | 213
R B Av.Density = 2300 kg/m3 (ie.04%
» :f\vg.Bmder content = 3 0% of design lab density)
Ninder content (%) (Requircment | Bulk Density us per
oM prer mix design for BC) design(kg/m3) As per TRC 29-1988,min
‘ 5.54 7447 98% of lab denzity req,

1 Chuinage 00 10 428/00 - 50 mm BM and 25 mm
. . | Binder Bulk
:‘il Chainage | Ttem of work Tl.l{.l;km“;‘% content Demsity - Remarks
. i %) (kg/m3)
S0 mm BM 343 3.88 2440
409/000
! R) .
25 mm SDBC 273 382 2350
- BM sample
- 2. - .
4201400 | SO mmBM 49 disturbed
3 (R}
25 mm SDBC 26.1 3.50 2180
- .
3 “*535““- 25 mm SDBC 26.2 3.8 2250
AveBinder 1 g s 8 SDBC-3.8%
cantent
Av.Density BM=2440 kg{m3 SDBC=2260 kg/m3 ( 93.9%)
ler content (% Bulk Density as per As per IRC 95-
s per mix dosign) design(kg/m3} 1987,for SDBC min
BM SDRC BM SDBC | 98% of lab density
342 5.14 30 2407 req.

1318/2017.
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i) Chiviguye 14001 19 1624000 - 50 mi DBM and 30 mm BC

Fa T ) . Binder | Bulk |
Bl . Thickness )
No Chanags lem of work (mgm) content | Density
: SR S o (%) | (kg/m3)
3457 . BC Sample
: (") m im BE i 27 ] disturbed
’ RC samples not
2 450/0utl.} A1 mm DBM 3015 2.65 2270 measured due to
I excessive dirt
. " BC Sample
3| 45420MM) A0 mm BC - 325 - disturbed
o ) Representative
) sample not obtained
2 L i) 40 mm BC 174 2230 {or binder content
' N - det.
; 50 mm DEM 443 29 2260°
S W
Avi Hisdor DBM=278% |  BC=298% :
Av sy DBM=2245 (59.5%) kg/m3 BC=2230 kg/m3 ( 96,3%)
Bulk Density as per As iﬁer [RC %4
. design{kg/ni3} . 1986,for DBM min
. DBM T T TTBE 95% of lab density
| — - DBM BC | vitorBC(IRC20. |
2267 2315 1988) 98% req. |

6. PROBABLE CAUSES OF PREMATURE FAILURE

The observations made in the preliminary stedy conducted are as follows,

-

Severul types of distresses _Wwere noticed along the entire chainage,which makes riding

uncomfortable. The major distresses _noticed is Slippage of Bituminous Concrete layers (BC),
formation of potholes extending to the binder/base course due to failure of BM and SDRC lavers,

formation of cracks, disintegration Ot pavement due 1o ravelling and potholes ete.
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Sliprmge o Taver gsunly overs trom poor censtruction of pavcmm.t where a tivin surface layer
thesees wtl«qn.mvl\r twrnd witl the underlying material It can be due to inadequacy of tack coat,
lack af bamed between the layers due to presence of a !aycréjof fine dust or moistre.Adso Faihure
due e eavemnive defleciion of pavement may 2lso be responsible for slippage. Insufficient overlay
thickness, vompaction segregation, gradation, bitumen content also contsbute the scverity of

damuaga.

The il evere damuge was observed in the urban areas where the road width is limited and
inadequate drnage is provided, The binder and wearing courses provided arc BM and SDBC
respectively. Hoth BM and SDBC are open graded mix which is likely to irap water/roisture
within the puvement system. Such Jayers should therefore be provided with drainage such as
pavemenl edge drains. Also if SDBC is used over open graded highly pernieable bituminous
mucadnm, rmnwater permeates through the SDBC (or its cracks) andg is stored in the underlying
AM. The wncr/moisture can cause damage in the BM and in the overlying SDBC layer. Also
MOITH had deleted SDBC from its specifications in 2012.Hence BM should not be even used as

profile corrective course unless proper outlet is provided to the water.

From the random test pits observations it has been wnderstood that adequate {ayers with adequate
thickness of base and subbase layers had not been provided in the pavement structure, Also
absetce of Granular Sub Base (GSB) layer which works as a drainage layer and facilitates

movement/flow of water entrapped within the pavement structure is also observed in the test pits.

Absence of proper drainage is seen in most of the Jocations. Poor drainage’ conditions especially
during rainy seasons, force the water to enter the pavement from the sides as well as from the top
surface. In case of open graded bituminous layer, this phenomenon becomes more dangerous and

the top layer gets detached from the lower layers.

Provision of poor shoulders Jeads tu edge failures.

The iratfic along the road is very high with significant portion of the waffic is commerciat
vehicles. increase in traffic Joading where the design js based on lesser traffic is a major cause of
cracking. Also inadequate pavemem thickness. binder brittleness due to ageing, weakening of
lower layers due to ingress of excess moisture to pavement etc. contribute to cracking of

pavement.
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7, CONCLUSION

The subject of pavement distress and failuse is considered complex as several factors contribuie to
the pavement deteriocation and failure. In the present study unly limited oumber of core samples
and test pits at random locations had been taken for the study. Hence detailed investigations need
to be conducted in this regard to ascertain the most probable cause of failure.




©
mmg'aﬂwmsa BT VET e lue g
2017

. Bdag MDeTes @@MW :

o





