CHAPTER 1. INTRODUCTION

1.1 INTRODUCTION

The Government of I ndi a had MadhyarPradesheRbadtDeveldprheat o0 Aut h
Corporation Limited (MPRDC)to develop existing road to 4-lane from km 229+800 to km 140+600

(approx. 89.3 km), Rewa to MP/UP Border (Hanumana) section of National Highway 7 ( presently

New NH-135 & NH30) in the state of Madhya Pradesh to be executed design, built, finance, operate

and transfer (D BFOT) basis. Accordingly, MPRDC has invited tenders and awarded the Project to the

successful bidder, M/s JMC Projects (India) Ltd on 19.12.2011(LOA).

Consequentto this, M/ s JMC Projects (India) Ltd., formed a Special Purpose Vehicle (SPV) in the
name M/s Vindhyachal Expressway Private Limited (VEPL) as the Concessionaire for
implement ing/execution of the project. The Concession Agreement was signed between MPRDGnd
the Concessionaire on 25.01.2012.

The Concessionaireobtained Provisional Completion certificate (PCC) PCOD1 for a length of 49.629
km on 07.02.2015 from km 180.200 to km 229.829 and PCOB2, for a length of 39.600 km on
28.03.2016 from km 140.600 to km 180.200 with a punch list of items to be completed within 90 -
days of the issuance of PCC Further, Final Completion certificate  obtained for a length of 89.229
km on 14.07.2021 with a condition note that Concessionaire will complete the balance works  related
to highway items such as service road, drain and PGR etc. as whenever the said land is made
available by MPRDC The project is presently under operation and maintenance by Concessionaire.

The Actis GP LLP Ltd has engaged M/s Samarth Infraengg Technocrats to undertake a periodic study
for the said project. This report highlights the findings of study undertaken by consultants to
estimate initial improvement cost (EPC) including immediate req uirements for repair &
rehabilitation of various elements and make an assessment of Operation & Maintenance costs for
entire concession period.

1.2 PROJECT AT A GLANCE

The Project Road was a part of National Highway 7 at the time of bidding process which connects

Varanasi and Kanyakumari. In the recent past, Government of India, MORTH has initiated the
rationalization of numbering systems of National Highways. Thus, the Project stretch falling in new

NH-135 from km 140.600 to km 205.400 and balance length from km 205.400 to km 229.800 s falling
under NH-30.

The project road starts at km 140.600 MP/UP Border (Hanumana)and terminates at end of Rewa
bypass229.800in the state of MadhyaPradesh. The project road is situated in Rewa district touching
the outskirts of Raipur, Mangawan, Ragunathganj, Devtalab, Mauganj, Hanumana towns/villages .
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Map Showing the Project Corridor

The project road starts from MP/UP Border near Hanumanaat km 140.600 of NH-135 and terminates

at Rewa city by pass at km 229.800 of NH-30 having the total existing length of 89.229 Kms.

Table 1: Project Corridor Chainage System

Referencing system Project (?orridor Project (?orridor End Length (km)
Start Point (km) Point (km)
CA Chainage 140.600 229.800 89.200
As per Site 140.600 229.829 89.229

Photograph showing the start and end point of the project road are presented below:

Start Point of project at km 140.600 End Point of project atkm 2 29.829
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Following Table highlights the total project at a glance:

Table 2: Project Details

S No. Description Date
1. Letter of Award (LOA) 19.12.2011
1. Date of Signing the Concession Agreement 25.01.2012
2. |Appointed Date (AD) 20.02.2013

Scheduled Project completion

3 (730days from Appointment Date) 19.02.2015
Date of issue of Provisional Completion Certificate
4, PCODB1: Km 180.200- Km 229.829 07.02.2015 (for 49.629 km)
PCOB2: Km 140.600- Km 180.200 28.03.2016 (for 39.600 km)
5.  |Date of Issue of Final Completion Certificate 14.07.2021

6 Scheduled End of Concession 19.02.2043
' (30 years from Appointed date ) T

7 Extension of End of Concession 19.05.2043
' (89 days based on traffic and revenue of toll collection) T
Anticipated End of Concession

( 6 years, due to shortfall traffic)

19.02.2049

1.3 OBJECTIVE AND SCOPE OF SERVICES

The main objective of the study is to review the current status of project corridor including details
pertaining to its construction and maintenance and to provide requisite technical information for
processingthe acquisition of said project by client.

The scope of services as defined in the 0terms of r ¢

19 Desktop review of project documents such as CA
works, As-built drawings of highway and structures, any other technical documents
pertaining to project.

1 Undertaking detailed reconnaissance, inventory of Highway & Structures, preparation of
O&M cost.

1 Following field investigations are considered as per the scope mentioned in your ToR .

i FWD survey along the Main carriage way (4Lane section @ 5 points per KM in each
direction).

Ui Pavement condition survey and Roughness survey using Network Survey Vehicle (NSV)
along main carriageway

il Collection and Testing of existing Sub grade and Granular Material (GSB/WMM)
characteristics using Test Pits @ one pit for every 5Kms (approximately 18 nos .)

Ui Collection and Testing of Borrow Areas for Earthwork and few samples of Aggregates
and Sand from quarries (Approximately 5nos)




Periodic Studies of 4-Lane, Rewa MP/UP Border

. (Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the

1

state of Madhya Pradesh on BOTHAM) Basis VEPL

U Axle load survey considered at 2 locations for 24hrs and based on CVC supplied by
client direction wise MSA along project highway shall be estimated.

Undertaking bituminous cores along the existing pavement (approximately 9nos).
Inspection of structures (bearings) using MBIU is not included in present quote.

Pavement life evaluation with the use of FWD survey as per relevant IRC codes.

Assessment Major Maintenance schedule subjected to the requirement of CA and Schedules
for the balance concession period based on the results of above investigations and using HDM
analysis for each homogeneous section.

Conducting Visual inspection of all the existing structure for the assessment of residual life
of structures & rehabilitation measures requirement if any other than mentioned in
schedules, costing as per applicable Manual & IRC.

Based on preliminary visual observation of structures, if required detailed inspection of
structures using MBIU along with necessary tests such as NDT testing, UPV etc., shall be
taken up upon confirmation from client at mutually agreed quantity and price.

Review of TMS equipment and functionality at all the toll plaza locations, and also ATMS
along the project highway if any. A detailed cost estimate shall be presented w.r.to any
deficiencies in TMS & ATMS in comparison with Schedules requirements.

Verification of balance works, punch list items, etc. (if any) and preparation of an estimate
of the cost/ time required to complete the balance works

Preparation of details O&M cost estimate.

1.4 REVIEW OF CONCESSION AGREEMENT
Few important contract clauses of the project road are as presented below

S. No Relevant Clause Description
" LOA:19.12.2011

1 | Initial 2 pages of CA | 4 ¢ oement Signed Date: 25.01.2012

2 Clause 3.1 of CA Concession Period: 30 years from Appointed Date
The Conditions Precedent required to be satisfied by the

3 Clause 4.1.2 of CA Concessionaire W|t[h|n, unless specm_callly stated, a period of 180 days
from the date of this Agreement or within any extended date agreed
by the Authority, and in any case prior to the Appointed Dat e
Authority shall pay to the Concessionaire, damages in an amount

4 Clause 4.2 of CA calcul ated at the rate of 0.1% p

(Delay by Authority) delay until the fulfilment of such Condition precedent, subjected to

the maximum limit equal to 20% of Performance Security.

S/AMARTH
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S. No

Relevant Clause

Description

Clause 6.3 of CA
(obligation relating to
Competing Roads)

Neither Authority nor any Govt, shall not construct competing road
any time before 10th Anniversary of the Appointed Date.

The restriction shall not apply if the average traffic in any year
exceeds 90% of design capacity specified in clause 29.2.3

Clause 9.1 of CA

Performance Guarantee:33.55 Crores

Clause 10.3 of CA
(Right of way)

The land granted within 90days of appointed date shall be completed
before Completion Date.

Clause 12.4.1 of CA

Construction Period: 730 days from the Appointed Date

Clause 12.7 of CA

Authority may any time after 12th Anniversary of the Appointed date

may construct service lanes at its costs.

Concessionaire has obligation to maintain these service lanes also in
accordance with the specifications and standards applicable to other
district roads (ODRs) in the state.

Clause 14.3 of CA
(Provisional Certificate)

Provisional Certificate can be given to Concessionaire for part of the
project highway with the Punch list items, if at least 75% of total
length of the Project Highway has been completed.

10

Clause 14.4 of CA

All items in the punch List shall be completed by the Concessionaire
within 90 days of the date of issue of the Provisional Certificate. For
the delays Authority shall be entitled to recover damages from as per
clause 14.4.1.

11

Clause 15.1 of CA

On issuance of PCC or Completion Certificate, the date can be
considered as COD. The Concessionaire shall be entitled to demand
and collect Fee in accordance with the provisions of Article 27.

12

Clause 15.2 of CA

COD should occur prior to 91 days after the date of Schedule Four
Laning Date. Damages for delay of COD, shall be 0.1% of the
Performance Security for delay of each day until COD is achieved.

13

Clause 16.3.2 of CA

COS issued during Construction period: up to 0.25% of the Total
Project Cost shall be borne by Concessionaire and anything in excess
shall be reimbursed to Concessionaire by Authority.

If COS is less than 0.25% of total project Cost, then the difference
there shall be credited by the Concessionaire to the Safety Fund
within 180 days of project completion date.

14

Clause 16.6 of CA

Reduction in scope of work: If the Concessionaire failed to complete
any construction work on account of Force Majeure or any other
reasons attributable to Authority then Authority may ask
Concessionaire to pay 80% of the sum saved therefrom. Upon doing
the above, the obligation of the Concessionaire deemed to have been
fulfilled.

15

Clause 17.3 of CA

Not later than180 days prior to the scheduled 4 -laning date, the
Concessionaire shall provide Maintenance Manual.

The Maintenance Manual shall be revised and updated once in every
3 (three) years.

S/AMARTH
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S. No

Relevant Clause

Description

16

Clause 17.4 of CA

Not later than 45 days prior to the beginning of each Accounting Year
during the Operation Period, the Concessionaire shall provide to the
Authority and the IE, its proposed annual maintenance programme.

17

Clause 17.5.2 of CA

Concessionaire has to maintain and operate a round-the-clock
vehicle rescue post with one mobile crane of having capacity to lift a
truck with a Gross Vehicle Weight of 30,000 kilograms;

18

Clause 17.8 of CA
(Maintenance
obligations)

Damages for breach of maintenance obligations:

Damages shall be calculated for each day of delay at higher of
(a) 0.5% of average daily fee and

(b) 0.1% of the Cost of such repair or rectification.

19

Clause 18.2 of CA

All Costs relating to safety requirement shall be borne by the
Concessionaire to the extent that such costs and expenses form part
of the scope and costs not forming part of the scope shall be borne
from safety fund to be managed and operated by the Author ity

20

Clause 19.1 of CA

Monthly status Report: The Concessionaire shall submit a detailed
monthly status Report no later than 7 days after the close of each
month

21

Clause 19.2 of CA

O&M Inspection Report: The IE Shall inspect the Project Highway at
least once in a month and send a detailed Report to Authority/
Concessionaire within 7 days of such inspection.

22

Clause 19.3 of CA
(Tests)

For determining that the project highway confirms to the

maintenance requirements, IE may ask the Concessionaire to perform
certain test and the one of the costs incurred for performing such

test to the extent certified by IE will be reimbursed by Authorit v

23

Clause 20.3 and 20.4
CA

Building for Traffic Aid Post: 25 square meter of plinth area for each
of the traffic aid post and shall hand over to Authority within 60 days
prior to SCOD.

One Jeep or similar vehicle in good working condition shall be
provided to state police department along with chauffeurs for the
round-the-clock patrolling and shall meet operation cost of vehicles
including the salaries and allowances of chauffeurs.

24

Clause 21.2 and 21.3
CA

Medical Aid post: Construct an aid post and 2 residential quarters
and handover to Government within 30 days prior to SCOD

Towards recurring expenditure, one ambulance in good working
condition along with chauffeurs for the round -the-clock ambulance
services shall meet operating cost of ambulance including the
salaries and allowances of chauffeurs and two medical personals
exclusively deployed for Medical Aid post

25

Clause 23.3 of CA

Remuneration of IE: One half of the IE Fee shall be borne by
Concessionaire.

26

Clause 25.4 & 26.2 of
CA

Concessionaire to pay Authority for each year of Concession Period
on the COD date, a OPremiumé in
Concession Fee a sum of Rs.1 per annum

S/AMARTH
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S. No Relevant Clause Description
Clause 26.2 of CA Additional Concession Fee: Rs. 3.6 Cr. per annum. And for each
27 ' . subsequent year shall be increased by an additional 5% as compared
(addl. Concession fee) : . .
to the immediately preceding year.
28 Clause 27.2.1 of CA Revision of Fee shall be annually on April 1.
(user fee)
Clause 27.6 of CA If the a[\)/erage daily trafﬁc_ of PCUs in any Accountl_ng year qxceedlng
29 (Re-appropriation of 120% of .des[ gned capacity oTraff
collected exceeding Traffic cap shall be deemed to be due and
excess fee) .
payable to Authority.
Additional fee for overloaded vehicles: Concessionaire may recover
30 Clau_s_e 27.10 of CA fee for overloaded vehicle at the rate applicable to the next higher
(additional Fee) )
category of Vehicles.
Clause 28.1.1 of CA If Realisable Fee in any Accounting Year shall fall short,
(Revenue shortfall : . . .
31 loan) Concessionaire shall be eligible
interest rate equal to 2% above the Bank Rate.
Target date: 01.10.2035.
Clause 29.1 of CA Target Traffic: 42,473 PCUs per day
32 (effect of variation in Actual Traffic shall have fallen short of the Target Traffic by more
traffic) than 2.5% thereof or exceeded the Target Traffic by more than 2.5%
Concession Period shall be deemed to be modified
in the event the actual traffic is fallen short of target traffic, then
Clause 29.2.1 of CA for every 1% short fall as compared to target traffic, the concession
33 | (in case of shortfall of period shall be increased by 1.5% thereof; provided that the increase
traffic) in Concession Period shall not be more than 20% of Concession
Period.
Clause 29.2.2 of CA in the ez)/ent the actual traffic exceeded the target traffic, the_n for _
34 | (in case of exceeded every 1% excess as compared to target _trafflc, the concession perlod
traffic traffic) shall be reduced by 0.75% thereof; provided that the reduction in
Concession Period shall not in any case exceed 10%of thereof.
Designed Capacity of the Four Lane: 60,000 PCUs (Average Daily
Traffic).
35 | Clause 29.2.3 of CA In case the traffic exceeds the design capacity, then the Authority
may terminate the project by paying termination payment.
Restriction on construction of Additional Toll way: Authority shall not
construct any additional road before the 18th Anniversary of
36 | Clause 30.1 of CA Appointed date.

If the length of the new road exceeds above 20% the project length,
then it is not a "Additional Toll way".

S/AMARTH
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S. No

Relevant Clause

Description

37

Clause 30.2 of CA

Modification in Concession period due to Additional Toll way:
additional concession period shall be equal in duration period
between the opening of the additional toll way and the 30th
anniversary. If additional Toll way is opened on the 27th anniversary,
the Concession Period shall be deemed to be 33 years.

38

Clause 32.1 of CA

Insurance during Concession Period:

The Concessionaire shall effect and maintain at its own cost, during
the Construction period and the operation period, such insurances
for such maximum sums as may be required under the Financing
Agreements, and the Applicable Laws and in accordance with G ood
Industry Practice.

39

Clause 33.2.1 of CA

All fee and expenses of the Statutory Auditors shall be borne by the
Concessionaire

40

Clause 37.3 of CA

Termination on account of Concessionaire  default during O&M
period:

Authority shall pay Termination Payment, an amount equal to 90% of
the Debt Due less Insurance Cover

Termination on account of Authority  default:

Authority shall pay an amount equal to Debt Due and 150% of the
Adjusted Equity.

41

Clause 38.6 of CA

The Concessionaire shall bear and pay all cost incidental to
Divestment except stamp duties

42

Clause 39.1 of CA

Concessionaire responsible for all defects and deficiencies for a
period of 120 days after termination.

43

Clause 41.1 of CA
(Change in Law)

Increase in Cost due to Change in Law

for increase in Cost or reduction in net after -tax return due to
change in Law, the aggregate financial effect of which exceeds the
higher of Rs. 1.0 crore and 0.5% realisable fee in any accounting
year. Authority has to compensate the Concessionaire.

44

Clause 41.2 of CA
(Change in Law)

Reduction in Cost due to Change in Law

reduction in Cost or increase in net after -tax return, the aggregate
financial effect of which exceeds the higher of Rs. 1.0 crore and 0.5%
realisable fee in any accounting year. Concessionaire has to pay back
to Authority.

45

Clause 44.3 of CA

Arbitration:

Any dispute shall be resolved amicably by way of conciliation. If not
resolved shall be decided by reference to Arbitration, in accordance
with rules of Arbitration of the International Centre for Alternative
Dispute Resolution, New Delhi (the "Rules"), or such other rules as
may be mutually agreed by the Parties, and shall be subject to the
provisions of the Arbitration and Conciliation Act

S/AMARTH
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S. No Relevant Clause Description
Governing Law:
Agreement shall be construed and interpreted in accordance with
46 | Clause 47.1 of CA and governed by the laws of India, and the courts at Bhopal (MP

shall have exclusive jurisdiction over matters arising out of or
relating to this Agreement

The Applicable manual for this project is IRC: SP:84 -2009, for Four-Lane roads and applicable
Schedule for O&M activities is Schedule K of the Concession Agreement.

Schedule K of CA species that Roughness value exceeds 2500 mm/km in a length of KM, needs
to be corrected within 180 days.

1.5 REVIEW OF DRAWINGS AND DESIGNS
Drawing made available have been reviewed and has been categorized mainly into 3 groups as:

1. Highway Drawings
2. Structural Drawings

3. Pavement Design Reports

U Highway plan & profile drawings

Following is the summary from review of Highway drawings of the project:

Table 3: Review of Highway Drawings

Elements Criteria Details

Length, km 89.229
No. of Horizontal Curves 107
Deflection angle Criteria
Deficiencies
Total no's 25

Horizontal Flat curves(R>2000) Out of 25, at 11 location R>2000

alignment Broken Back curves
Tot al nods 6
Flat curves(R>2000) Out of 6, at 1 location R>2000
Curves < 400m
Minimum/Maximum Radius 400/25000
Design Speed 100(97), 80(9), 60(1)
Vertical Curve details Details are given for the entire stretch
Maximum gradient 4.4%

Vertical Summit Curves Out of 92 curves 1ISD3100(70), ISD680(16), <ISD

alignment Minimum/Maximum K 080 (6) with minimum K as 27
value
Majority section 'K'value ISD100
designed for

TCS No. Of TCS types proposed 14
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Elements Criteria Details
Built-up/Approach TCS 10
Rural 4
CW width
rural/urban/Approach 8.75/9.25/9.25
SR width 5.5
. Footpath cum box drain of 2m width Provided at
Drains
SR outer edge
Side slope- MCW/SR 1:1.5
Entry/Exit type As per Schedule D

Miscellaneous

Safety measures in MCW
median/Separator

MCB is proposed in both sides of the median.
PGR was proposed in separator for length of
1.95km as minimum and at every bus bay/bus
shelter location for 200m length.

Junctions

Junction drawings are not provided.

Truck lay bye

Truck lay bye drawings not provided

Bus bays

Bus bay dwgs are not provided

Street lighting

As per Schedule C.

Highmast As per Schedule C.
S. No Description Approved Drawing As Built P&P Drawings
1 P&P Drawing Available Not Available
2 TCS Available Not Available
3 Service Road Drawings Available Not Available
4 Toll Plaza Drawings Available Not Available
5 Bus Bays Available Not Available
6 Truck Lay byes Available Not Available
7 Junction Available Not Available
8 Drains Not Available Not Available

S/AMARTH
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U REVIEW OF PAVEMENT DESIGN
Design CBR

As per the approved Pavement design report, the Subgrade material having CBR value of 10 % used
in the pavement design.

Summary of VDFs
VDFs adopted in Pavement Design Report

Section Chainage Direction LCV 2 Axle 3 Axle MAV
: Km 140+572 to uP 0.69 2.72 2.4 1.55

Section-I
Km 203+650 DN 1.4 3.15 7.23 5.34
. Km 203+650 to upP 0.69 2.72 2.4 1.55

Section-I
Km 229+800 DN 1.4 3.15 7.23 5.34

Design MSA

The Design traffic for the project road in term of cumulative number of standard axles has been
computed for a design life of 10 years and for end of the concession period of Main carriageway as
given below:

Design traffic loading (MSA)
Section Chainage Direction | 10 years | 30 years
Section.| | KM 140+672toKm| _ UP 7 34
203+650 DN 18 88
Section-II Km 203+650 to Km uP 14 67
229+800 DN 39 192

Pavement Crust Main carriageway

Design of New construction is carried out in accordance with IRC 37 2001. The Bituminous layers
are designed for 10 years for 4 lane road. Base and sub base layers are designed for 30 years.

The Pavement layer thickness adopted for Section -1 (Km 140+600 to Km 203+650):

SNo. Pavement layer Hanumana- Mangawan | Mangawan- Hanumana
1 Bituminous Concrete (BC) 40 40
—— 7 msa 18 msa
2 Dense Bituminous Macadam (DBM) 50 70
3 Wet Mix Macadam (WMM) 250 250
4 Granular Sub-base 200 200

11
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The Pavement layer thickness adopted for Section -11 (Km 203+650 to Km 229+800):

SNo. Pavement layer Mangawan- Rewa Rewa- Mangawan
1 Bituminous Concrete (BC) 40 40
— 14 msa 39 msa
2 Dense Bituminous Macadam (DBM) 75 100
3 Wet Mix Macadam (WMM) 250 250
4 Granular Sub-base 200 200

Further IE has reviewed the proposal, revised the crust with additional DBM thicknessas mentioned
in table below and further mentioned that COS for the increased DBM is not acceptable. The
following revised thicknesses is finally adopted along the project road

S Km 140.600 to Km 203.650 | Km 203.650 to Km 229.800
Pavement layer . .
No. (for both carriageways) (for both carriageways)
1 | Bituminous Concrete (BC) 40 40
2 | Dense Bituminous Macadam (DBM) 80 100
3 | Wet Mix Macadam (WMM) 250 250
4 | Granular Sub-base 200 200

For Rigid Pavement

For the Rigid Pavement following thicknesses have been considered
PQC: 300mm
DLC: 150mm
GSB: 150mm

Service Road Design

The Service Road has to be designed for design traffic of 5 MSA as permanual clause 5.5.5.

As per Pavement Design Reportand P&P drawings, the service road has been designed for 5SMSA &
CBR10%. The Pavement layer adopted for service road as given below:

Pavement Layer Thickness (mm)
Semi Dense Bituminous Concrete (SDBC) 25
Dense Bituminous Macadam (DBM) 50
Wet Mix Macadam 250
Granular Sub-base 150

12
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1.6 REVIEW OF EPC AGREEMENT

U Review of EPC agreement reveals that the Concessionaire (VEPL) and EPC Contractor (JMC)
entered into an EPC agreement on 30.01.2012.

0 As per EPC agreement, the Contractor also acknowledges that the Concession agreement
between MPRDC and theConcessionaire is always binding on a backto-back basis on the EPC
Contractor and in case of discrepancy in whatsoever matter, the clauses and conditions of
the CA shall prevail over this EPC Contract.

0 As per Clause 3.4 EPC Contractor is responsible for complying the CA provisions and shall
be responsible for Safety and stability works and all project operation etc,

0 EPC Contractorshall pay all taxes and duties including import fee and customs duties.
U0 EPC Contract shall comply with all Quality system and shall maintain all records of all tests

0 EPC Contractor is responsible for all designs and execution of the work; he is also responsible
for maintaining the Construction documents and shall arrange all the test certificates
including the third -party material.

0 As per Clause 4.1 of EPC Agreement, the Contact price is Rs.603.00 crores including all taxes
and duties, being the fixed and lump sum.

0 As per Clause 4.6.1 t0 4.6.3 of EPC Agreement, 1st trench interest free advance payment up
to 7,5% of contract price upon signing of the agreement and submitting Corporate Indemnity.
2nd trench interest free advance payment up to 7,5% of contract price upon on mobilization
of key equipment and upon submission of Corporate Indemnity. The advance payment shall
be recovered from RA bills when the progress of work reaches 10% of Contract price. And to
be finish before the works reaches 80% of Contract Price.

U As per Clause 13.4 of EPC Agreement Contractor to provide Performance Security in the
form of BG equal to Rs.33.55 Crores upon signing the EPC agreement.

Turnkey EPC agreement

i EPCTurnkey agreement made between JMC Projects (India) Ltd and M/s Dilip Buildcon Ltd
on 31.01.2012

U Defect Natification Period considered as 5 years from the date of Provisional Completion.

1.7 REVIEW OF O&M CONTRACTS

Annual Maintenance and Service Level Contract (AMSLC) for Toll Management, Electronic Toll
Collection and Weigh in Motion Systems and Static Weigh Bridges has been awarded to M/s Techsture
Technologies for providing non-comprehensive maintenance services for the Toll Management,
Electronic Toll Collection and Weigh in Motion Systems and Static Weigh Bridges, installed at Toll
Plaza located at Km 216+545and 148+100 having 2 toll plaza consisting 18 Toll Lanes, comprising of
14 normal tolling lanes and 4 rev ersible tolling lanes .

Contract Value: The annual contract value is Rs. 14,80,000/ - excluding all applicable taxes, duties,
charges, fees, Service Tax, which shall be paid extra as per the applicable law. The price quoted

13
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shall remain firm for entire  Contract Period. i.e. from 1st November 2022 to 31st October 2023. In
the next year. i.e.from 1st November 2023 to 31st October 2024, the contract value shall be revised
to Rs. 15,68,800/-. i.e. 6% increment, excluding all applicable taxes, duties, charges, fees, service
tax, which shall be paid extra as per applicable law. Both amounts mentioned the salary of Service
engineer at site. i.e. Rs. 2.5 lacs per annum per engineer. After the above said period, the price
would be mutually decided, however yearly escalation will be discussed and communicated by
mutual consent of parties to this contract.

.5 14
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km 140/600 (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the state of Madhya

actis Periodic Studies of 4-Lane, Rewa MP/UP Border (Hanumana) Section from km 229/800 to
Pradesh on BO !HAMZBasisVEPL

1.8 CHANGE OF SCOPE DETAILS

MPRDC |l etter datedé/ 10/ 2015 indicates +ve as 4.766 Cr ( Reaitn@km20§428/)and-ve@O3 28+& 2 9,

(Hanumana bypass VUP @ km141.700 and Pipe/Slab Culverts @ lbcations) with overall net negative COS of -Rs. 6.1 Lacs agreed by VEPL on account of norexecution
of certain works. In addition to this, as per article 16.3.2, 0.25% of Total Project Cost (TPC Rs.670.82 Cr) i.e., Rs 1.677 C rs. Shall be recoverable from the Concessionaire
for safety fund
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Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600

[
‘ us (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) BasisVEPL

Further to the above the overall +ve & -ve COS works are as follows




- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aCtIS (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

1.9 REVIEW OF INSURANCES:

As per Sub Clause 32.1 of Concession Agreement, Concessionaire shall obtain and maintain at no
cost to NHAI during Operation Period in respect of the Project Highway and its operations such
insurance as may be required under any of the Financing Documents, Applicable Laws and such
insurance as the Concessionaire may reasonably consider necessary or desirable in accordance with
Good Industry Practice. The following insurance are maintained:

1.10 KEY FINDINGS:

0 The Project Road Starts at Km 229.829 near Rewa City and ends at Km 140.600 @ MP/UP
Boarder near Hanumana Village.

U Balance works as per site in terms of length: Service Roads of 2.860 kms; RCC Cover Drains
of 1.210 kms; PGR of 2.650 kms & Side Kerb of 3.270 kms.

U It is observed from the site that about 60-70% of the Traffic is being diverting from the
Junction at Km 205.400 (NH-30) towards Prayagraj.

U From the site, itis understood that from the overloaded trucks, Concessionaire is collecting
(3X Fare) aspenalty instead of 10XFare as per CAwith intention that Heavy penalty (10XFare)
may further reduce traffic on project road.

U Inner-lane rutting associated with cracking is observed in full length of the corridor  which is
more when compare with that on outer-lane carriageway. It seems only maintenance works
are ongoing by attending surface defects in the form of crack sealing , mill and overlay and
MCS works either in inner-lane or outer -lane. Full width overlay has not been done on project
road thus far.

0 As the pavement design is done for stage-construction, considering 10 year of design life ,
the expected overlay is warranted in FY 2025/FY2026.

0 At km 192+000, irrigation canal crossing works are in progress by other EPCContractor and
about 50m length of main carriageway is tackled by this EPC contractor.

0 The distresses like gaps/ cracks/ misaligned REblocks were observed at REwall portion of
VUP @km 152+840, VUP @km 159+500are attended by Concessionaire on temporary basis
by filling with grout. However, cost provision shall be considered to rectification of these
defects in MMR cycles

U Based on Roadsafety Audit Reports, at two locations Black spots are identified as below

Safety Audit report Recommendations Work status

Km 200.320: Provision of service road 750m on each

For the month Nov- | side of Highway including fixing of PGR and Street

2020 lighting.

Estimate: 249.04 Lakhs

Not started on ground .

Km 206.420: Provision of VUP with service road with Work started by other EPC

For the month: Jun - . . . Contractor:

2021 drain on each side of Highway. M/S Ram Saiian Sukl

Estimate: 14.46 Crores am sajan stkia
agency

Note: DLP period for on-going work and expected completion date is to be ascertained.

0 Change of Scope Wor ks: MPRDC | etter datedé/ 10/ 2
Flyover @ 229+829, PUP@ 142.470, PC@ km168.584 and Feguith @km206428) and-ve COS
4.827 Cr (Hanumana bypass VUP @ km141.700 and Pipe/Slab Culverts @-lécations) with
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overall net negative COS of -Rs. 6.1 Lacs agreed by VEPL on account of norexecution of
certain works. In addition to this, as per article 16.3.2, 0.25% of Total Project Cost (TPC
Rs.670.82 Cr) i.e., Rs 1.677 Crs. Shall be recoverable from the Concessionaire for safety
fund.

0 Concession period extended by 89 days i.e., Scheduled End of Concession(19.02.2043) has
been revised to 19.05.2043.

0 Maintenance Requirements, Schedule K: CA species that Roughness values exceeidg 2500
mm/km in a length of KM, needs to be corrected within 180 days. There is no mention of
Allowable Characteristic deflection & BBD survey test in Schedule K However,4-lane
manual, clause 5.8 suggests that deflection measurement shall be taken in every 5 years as
per IRC:81.

U No specific Handing Over (Divestment) requirements are mentioned under CA. Clause 7 of
Schedule K specifies that, all defects and deficiencies specified in this schedule -K shall be
repaired and rectified by the Concessionaire so that the Project conforms t o the
Maintenance Requirements on the Transfer Date.
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CHAPTER 2. SURVEYS AND INVESTIGATIONS

2.1 INTRODUCTION
The main objective of undertaking Surveys and Investigations is to :
1 appreciate the existing engineering features along the project corridor
1 to understand the present condition of the various elements of the project road

1 to prepare required inputs for various rehabilitation and maintenance strategies.

Following Survey and Investigations have been undertaken as a part of study with an objective to
understand the present condition of the road and there by access the quality of construction and as
well to prepare requisite rehabilitation/corrective designs  where necessary.

Road Inventory Surveys

Pavement Condition using NSV

FWD Surveys

Roughness Surveysising NSV

Pavement Composition surveys (Test Pits)
Subgrade Investigations & Laboratory testing
Material Investigations

Core Investigations

Axle Load Survey

Structure Inventory and Condition Surveys

= =4 -4 4 A8 -4 -—a - -5 -9

The above said surveys are conducted in the month of December 2023. Further again, only NSV
surveys and Corestests are conducted in the month of March 2025.

2.2 ROAD INVENTORY

The project corridor has 4-lane divided carriageway with Flexible pavement in the entire length of
project corridor except at Toll Plaza locations it has rigid pavement . In general, the cross -sectional
elements are as 7.0m wide carriageway, 0.5 m shyness, 1.5m paved shoulder plus Im to 2m earthen
shoulder on either side of the median . In general, the median width is 4 .0m in rural & 1.5m in urban
reach. The project corridor generally runs in plain terrain:

In general, road embankments are in the range of 1.0m-2.0m height in urban limits and in
bypass/realignment 2m to 3.5m embankments a re observed. High embankment above 3.5m are
observed in the approaches of Cross Drainage CD structures and Underpass locations. The
collected Road Inventory Data is presented in Appendix 1 of this Report.

Typical view of project road is shown below:

oni?
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A View of Project Corridor with 4.5m wide Median @ Km 214.200

e e

A view of the Project Corridor with Double arm lighting in the 2 m wide Median & PGR on separators on BHS at
Km 159.000
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A view of the Project Corridor with 9.5m wide carriageway on both sides of 1m wide Median at Km 158.000

Service Road/slip roads have been observed at village/settlement locations accounting to a length
of 52.330km with flexible pavement of varying carriageway with from 5.0mto 7.0m . Sample photos
of Service Road locations are presented below.

7m wide Service Road at Km 205.700 RHS 5.5m Wide service road @ Km 182.500 LHS

There are 2 Nos. of major junctions and 84 Nos. of minor junctions are observed along project
corridor.

Sample photos of the Junction locations are presented below.

21
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(Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
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?‘_‘7-"“& '4;“

140 RHS

Minor Juctn @ km 227. Minor Junction @ Km 226.400 LHS

High mast lighting of 4 Nos. have been provided in project road at Toll Plaza locations. Highway
lighting in the form of double arm is provided at built -up sections on median and single arm lighting
provided at slip road/service roads . Sample photos of Highway lighting are presented below.

Single Arm lighting on Service Road @ Km 161.000 RHS Double Arm Lighting @ Km 182.600 Median
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state of Madhya Pradesh on BOTHAM) Basis VEPL

Rewa MP/UP Border

High-mast @ Km 216.500 LHS TP-1

Double Arm lighting @ Km 230.000 Median

The Project Road hastwo Toll Plaza at km 148.100 Masuriha Toll Plazaand at km 216.545, Joginihal
Toll Plaza. Rigid pavement is provided in toll plaza locations including its tapering portion. The
condition of Toll Plaza appears to be fair. Details of Toll Plaza are presented in the table below.

Table 4: Toll Plaza Details

Pavement Width on No of
SNo | Chainage Toll Plaza Type on? rT?)lde Lanes Office | Toilets
216.545 Joginihal Rigid 47 8 Yes Yes
148.100 Masuriha Rigid a7 6 Yes Yes
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Few photos taken at toll plaza locations are presented below:

: L
’U'ng:;'él‘.m.l‘f.apt" |

Nk

Toll Plaza admin building @ Km 148.100 TP -1

There are 8no. of Truck lay-bye and 51 nos. of Busbayswith shelter. Truck lay-byes with toilet
blocks. Flexible pavement is provided in both truck lay byes and Busbays. Sample photos are
presented below.
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(Hanumana) Section from km 229/800 to km 140/600

(Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the

state of Madhya Pradesh on BOTHAM) Basis VEPL

/ il N Il"\'-‘.-
Truck lay -bye @km173.400 LHS

y - )
fremn v

damaged Bus shelter @ km 170.900 RHS

Bus-bay with shelter @ km 218.920 RHS

2.3 PAVEMENT CONDITION SURVEYS

The present Pavement condition data has been collected in the month of Ma rch-2025 using Network
Survey Vehicle (NSV). The Pavement Condition data collected in each lane and in each direction has

been presented in Appendix 2 of this Report.

Inner-lane rutting associated with cracking is a common phenomenon observed in full length of the

corridor in either carriageway . Even outer-lane carriageway also has hungry surface cracks
associated with raveling, patching and rutting, but it is less when compare d with inner -lane. It
seems only maintenance works are ongoing by attending surface defects in the form of mill &
overlay, MCS worksand fog-seal to maintain the riding surface , either in inner -lane or outer -lane.
No full -width overlay done in the project road thus far. Presently, pavement condition is average

to poor.
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The photographs showing the pavement condition of the Project Road is presented below

Rutting &

Rutting & Alligator Cracking @ Km191.100 RHS

Rutting & Alligator Cracking @ Km 198.000 LHS

Alligator Cracking @ Km194.800 RHS

S

Rutting & Alligator Cracking @ Km200.400 LHS
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N 5 T m

Rutting & Alligator Cracking @ Km221.500 LHS

Rutting & Alligator Cracking @ Km 210.000 RHS
£Y .T T x

Poor Condition @ Km222.500 RHSSR

2.4 ROUGHNESS SURVEYS

The Roughness data has been collected usingNetwork survey vehicle and analyzed in terms of
International Roughness Index (IRI), separately for each lane, for both direction of travel.

Computation of IRI for each km length in each direction is presented in

Appendix 3 of this Report.

Average Rl values along the corridor were grouped in to four categories, Pie chart showing the range
of Rl values in each carriageway of the project road have been presented below:

27




n Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

RI Avg.: LHS RI Avg: RHS
4730, 5%
19100, 19000, 11000
12%
21% 39500,
44%
17380,
20% 34270,
39%
38%
= <2000 mm/Km ®m 2000-2200 mm/Km <2000 mm/Km m2000-2200 mm/Km
2200-2500 mm/Km H>2500 mm/Km 2200-2500 mm/Km H>2500 mm/Km

It can be seen from the above pie charts about 79% of the length in LHS carriageway and 56% of the
length in RHS carriageway of the Project Road has RI values less than 2500mm/km.

2.5 FALLING WEIGHTDEFLECTOMETER$WD) SURVEY

Falling Weight Deflectometer (FWD) analysis is considered from previous studies.

Cumulative Difference Approach (CDA) has been used for the identification of homogeneous sections
on the basis of Surface Curvature Index (SCI). SCI is calculated as the difference between Do and

Dsoo, Where Do and Dsgo are the peak deflections (mm) measured at the center of loading plate and
at a radial distance of 300mm .

The homogenous sections in each direction of traffic (i.e. LHS & RHS) for the project stretch have
been identified by graphical representation followed by table are given as below.

Delineation of Homogeneous Sectioh HS
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Delineation of Homogeneous Section &LHS

Delineation of Homogeneous SectioiRHS
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0.20
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Chainage (m)
Delineation of Homogeneous Section &RHS
Table 5: FWD Data -Summary of Homogenous Section 8LHS & RHS
SNo | From | To | Length (km) | Remarks
LHS
1 140.600 144.413 3.81
2 144.413 148.000 3.59
3 148.000 148.270 0.27 Toll Plaza 1
4 148.270 151.000 2.73
5 151.000 154.432 3.43
6 154.432 156.810 2.38
7 156.810 159.203 2.39
8 159.203 163.000 3.80
9 163.000 166.001 3.00
10 166.001 168.805 2.80
11 168.805 171.995 3.19
12 171.995 175.258 3.26
13 175.258 178.201 2.94
14 178.201 180.816 2.62
15 180.816 183.203 2.39
16 183.203 186.810 3.61
17 186.810 190.601 3.79
190.601 192.900 2.30
18 192.900 193.100 0.20 Canal under construction
193.100 196.403 3.30
19 196.403 200.210 3.81
20 200.210 202.804 2.59
21 202.804 205.200 2.40
205.200 206.200 1.00
22 206.200 206.700 0.50 VUP under construction
206.700 209.206 2.51
23 209.206 212.604 3.40
24 212.604 216.380 3.78
25 216.380 216.720 0.34 Toll Plaza 2
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(Hanumana) Section from km 229/800 to km 140/600
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SNo From To Length (km) Remarks

26 216.720 219.205 2.49

27 219.205 223.210 4.01

28 223.210 227.199 3.99

29 227.199 230.100 2.90

RHS

1 140.600 143.993 3.393

2 143.993 148.000 4.007

3 148.000 148.270 0.270 Toll plaza 1
4 148.270 150.590 2.320

5 150.590 153.087 2.497

6 153.087 155.396 2.309

7 155.396 158.692 3.296

8 158.692 161.791 3.099

9 161.791 164.201 2.410

10 164.201 166.601 2.400

11 166.601 169.195 2.594

12 169.195 172.002 2.807

13 172.002 175.000 2.998

14 175.000 177.396 2.396

15 177.396 180.000 2.604

16 180.000 182.601 2.601

17 182.601 185.799 3.198

18 185.799 188.000 2.201

19 188.000 190.387 2.387

20 190.387 192.900 2.513

21 192.900 193.100 0.200 Canal Under Construction
22 193.100 195.401 2.301

23 195.401 197.792 2.391

24 197.792 200.200 2.408

25 200.200 202.794 2.594

26 202.794 205.200 2.406

27 205.200 206.200 1.000

28 206.200 206.700 0.500 VUP Under Construction
29 206.700 209.600 2.900

30 209.600 212.191 2.591

31 212.191 214.796 2.605

32 214.796 216.380 1.584

33 216.380 216.720 0.340

34 216.720 218.200 1.480 Toll plaza 2
35 218.200 221.200 3.000

36 221.200 224.187 2.987

37 224.187 227.398 3.211

38 227.398 230.100 2.702
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2.6 PAVEMENT COMPOSITION SURVEYS (TEST PITS)

The composition of the existing pavement crust has been considered from the previous studies and
its details are as follows:

Table 6: Pavement Composition along Project Road

Test Pit De_sign N
SNo Number Chalirrlnage, Direction BT (mm) WMM (mm) GSB(mm) Total (mm)
1 HRTP-1 142+700 LHS 130 230 250 610
2 HRTP-2 146+950 RHS 130 250 200 580
3 HRTP-3 153+650 LHS 120 230 200 550
4 HRTP-4 156+000 RHS 170 200 150 520
5 HRTP-5 162+300 LHS 120 290 200 610
6 HRTP-6 168+650 RHS 130 250 200 580
7 HRTP-7 172+700 LHS 110 250 250 610
8 HRTP-8 176+650 RHS 120 250 180 550
9 HRTP-9 182+800 LHS 130 230 160 520
10 HRTP-10 186+600 RHS 120 220 200 540
11 HRTP-11 192+300 LHS 120 230 200 550
12 HRTP-12 196+200 RHS 120 230 200 550
13 HRTP-13 202+000 LHS 120 250 150 520
14 HRTP-14 207+050 RHS 160 250 200 610
15 HRTP-15 212+300 LHS 140 250 160 550
16 HRTP-16 215+800 RHS 150 240 200 590
17 HRTP-17 223+400 LHS 120 230 200 550
18 HRTP-18 226+450 RHS 150 240 200 590
19 HRSRTP-1 205+100 RHS 90 200 160 450
20 HRSRTP-2 147+600 RHS 120 150 130 400
21 HRSRTP-3 189+050 LHS 80 130 360 570
22 HRSRTP-4 218+650 LHS 80 230 160 470

Total crust thickness of the MCW pavement varying from 520mm to 610mm. The thickness of
bituminous layer varying between 110mm to 170mm. Granular layers (GSB+WMM)yarying between
350mm to 500mm.

Total crust thickness of the Service Road varying from 400mm to 570mm. The thickness of
bituminous layer varying between 80mm to 120mm. Granular layers (GSB+WMM)yarying between
280mm to 490mm.

2.7 SUBGRADE BORROW AREANVESTIGATION

Subgrade and Borrow area related test results are considered from previous DD studies and
presented in Chapter-4 of this report .
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2.8 BORROW AREAS

The location details of the borrow areas are as follows:

Table 7: Details of Borrow Soils

Borrow

Area No Chainage | Side Offset Village and contact person Quantity Rate Remarks
Vill- Bhudiya v
HRBR1 | 215+250 | RHS| 2.8 km Owner-Ragavendra Pratap singh 2 Acres*5 feet or 600 Pvt. Land
Mob no- 9131514292 P i
Vill-Parasi Rs-
Owner- Satyanarayan Mishra " 1200/-
HRBPR-2 2054600 | RHS| 17.2 km Mob no- 7694926119, 5 Acres*5 feet per 600 Pvt. Land
9424624033 cft
HRBR3 | 198+500 | RHS| 3.2 km Vill-Mangawari Tikuri 20 Acres*s feet | O™ | Gowt. Land
Name-Phusparaj Yadav Royalty
Vill-Judmaniya
HRBR4 189+050 | RHS| 7.0km Owner- Kamal Prasad Patel 3 Acres*5 feet Not told Pvt. Land
Mob no- 7697257172
Vill-Ghoraha
HRBR5 184+150 | RHS| 0.1km Name- Deven Prasad Mishra 2 Acres*5 feet Not told Pvt. Land
Mob-7697238900
Vill-Jamuhara
HRBR6 | 175+500 | LHS | 1.6 km Owner- Ramji Mishra 5 Acres*5 feet Not told Pvt. Land
Mob no- 8827045628
Vill-Maugan]j
HRBR7 | 171+600 | LHS| 0.1Km Owner- Neeraj Tripath 2 Acres*5 feet Not told Pvt. Land
Mob no- 9630149888
HRBRS8 | 167+700 | LHS | 8.0 km Vill- Atarital (Ghurehata) 30 Acres*5 feet RS;;%’W Govwt. Land
. . Rs-
Vill-Bichrahata 1200/ -

HRBPR9 | 162+000 | RHS| 6.0 km Owner- Rajan Singh 45 Acres*5 feet er 600 Pvt. Land
Mob no- 9131646181 P

cft
Vill-Khatakeri e
HRBR10 | 155+400 | RHS| Road Side Owner- Rajan Singh 45 Acres*5 feet Pvt. Land
Mob no- 9131646181 pe&foo
Vill- Agrahi (Pratapganj) Sarpanch onl
HRBPR11 | 151+500 | RHS| 6.0 km Krishna Pratap SinghViob no- 10 Acres*5 feet Roya)I/ty Govt. Land
9200258683
Vill- Arjunpur Paikan
HRBPR12 | 145+900 | RHS| 1.8 km Owner- Shasi Bhushan Singh 5 Acres*5 feet Not told Pvt. Land
Mob-8085633672
Vill- Hanumana
HRBPR13 | 142+600 | LHS | 0.2 km Owner- Sunil Mishra 10 Acres*5 feet Not told Pvt. Land
Mob-7049685373
Vill- Guduwa (Gorgaon)
Owner- Anand Singh
HRBR14 | 221+200 | LHS | 9.4 km Mob-9753375721 42 Acres*10 feet | Not told Pvt. Land
Owner- Lalbahadur Singh
Mob-9039997456
Vill- Ramnai
HRBPR15 | 223+700 | LHS | 0.5km Owner- Pritraj Sharma 45 Acres*10 feet | Not told Govt. Land
Mob-98936635056
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2.9 AGGREGATE SAMPLES

From previous DD studies t he aggregate source identified in the project corridor are presented in

following table .

Table 8: Details of Aggregate Samples

Lead
from Approx
Sl sample Ex.anhealn Left/ Name of '\Sl?)Tr?:;/f Ne(;lres imate Basic cost of the Remarks Coordinate
No No. (Km) Right Village Crusher Ex Cha Quantit material (Rs.)
i y (ton)
inage
(Km.)
Mahadev Stone 40mm-Rs 700/- per ton
Crusher & MCC 20mm-Rs 910/- per ton
Stone Crusher 10mm - Rs 680/ per
. Extra GST 5%
HRAQ Hardi Owner- 27.0 ton 0 24.593668
! 1 141+900 LHS (Piparahi) Vijaypratap km Plenty 6mm -Rs 340/ per ton R?ﬁg Aﬁﬁui)t(tra 82.077275
Singh dust - Rs 320/- per ton
Contract no- including Royalty &
831877677 loading (VSI Aggregate)
Mahalaxmi Stone Zggwnr?mRstssgloglerngrn
HRAQ Hardi 0w§enrj-sgz:1jay 27.0 ton Royalty perton RS | 545755
2 2 141+900 LHS (Piparahi) Kumar krﬁ Plenty 6mm -Rs 200/~ per ton 125/-Extra GST 5% 82.069374
P Contract no- dust - Rs 50/- per ton Total Amount ’
9094557000 including loading
(Non- VSI Aggregate)
20mm-Rs 650/~ per ton
SE):an?J:I?er 10mm - Rs 180/ per
) . ton Royalty per ton Rs
3 HR3AQ 2304100 | RHS (Ba'?.f]';h) OW”grinDﬁ‘”aJ 2‘:‘&3 Plenty | 6mm-Rs 70- perton | 180/-Extra GST 5% g‘l"igggfg
/ Contragt no- dust - Rs 40/- per ton Total Amount ’
0131493268 including loading
(Non- VSI Aggregate)
. 20mm-Rs 680/- per ton
Trimuthy Stone 10mm - Rs 20(?/_ per
HRAQ Bela 0wr?erf-sgg[)ulu 24.3 ton Royalty perton Rs |, 51039
4 4 230+100 RHS (Baijnath) Pande krﬁ Plenty 6mm -Rs 70/- per ton 170/-Extra GST 5% 81'184667
/ Contract Zo- dust - Rs 80/- per ton Total Amount ’
8770910711 including loading
(Non- VSI Aggregate)
Maa Saradha
Stone Crusher lzoorrr:rrr:issslszl}_p;grcgtﬂ Royalty -Rs 160/-
HRAQ . Owner- Narmada 19.4 ] 3 per Cub meter 24.604675
5 5 | 2307100 | RHS | Bankiid | “pracadpandey | km | Pl | Omm-ReSEPercft  gyia GsT 506 Total | 81207016
Contract no- includin Iorfdin Amount
6266457971 9 9
40mm-Rs 450/- per ton
Bansal Stone 20mm-Rs 650/~ per ton
Crusher 10mm - Rs 200/~ per Royalty -Rs 160/
HRAQ Owner- Gourav ton per Cub meter 24.552740
6 6 177+700 | LHS | Harraha Singh 24.5km | Plenty | i Rs 40 perton | Extra GST 5% Total | 81.870121
Contract no- including Royalty & Amount
8982147047 loading
(Non- VSI Aggregate)
Singh 40mm-Rs 200/~ per
ton20mm-Rs 750/- per
Infrastructure O Royalty -Rs 110/
7 HR_7A Q | 1774700 | LHS Harraha wner- Suijith 24.5km | Plenty t?gigg?:g:?g/ql_ Ejr per ton Extra GST ziggégg?
SinghContract . . P 5% Total Amount '
N0-6307354243 tonlncludlng Royalty &
loading (VSI Aggregate)
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2.10 SAND SAMPLES

Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

From previous DD studies River Sand source locations from the Project Road is presented in the

following table

Table 9: Details of Sand Sample

S No | Sand Source Village & Name Name of river | Chainage | side Offset Rate
l\)/:lslttSIsC:g:q. Rs 3500 /- per 100
1 HRSQ1 Supplier Name- Satyam s 141+900 | LHS | 75.0k o gir}C|u(§i'mg esT
Q Shukla (Hanummana) one 0 km oading
Mob- 9685292561 Transporting at
Hanumana
I;/lglttsggtlu RS_S0,00Q/-Per 500
2 | HRSQ2 Supplier Name- Akash Sone 229+800 | LHS| 1400 km | CftinGuding GST &
Patel (Koshla) \3aing
Mob-9516464940 Transporting at Rewa

2.11 COREINVESTIGATION

The objective of the core cutting is examining the engineering properties of the materials relevant

to the project as per specification.

The locations have been identified with the help of

Visual

observation of existing Road condition and past history of pavement . Thereafter the location has
been identified for core cutting . Accordingly, 21 cores were cut on Main carriageway and 3 cores on

service road. After noting the condition such as location, cracks, depth of core etc.
were properly packed and sent for laboratory testing for its properties

in Appendix -4 of this report.

Location and Details of the core cutting are given below.

Table 10: Core details

The core samples

. Core results are presented

Core Cutting Details of VEPL Site

Carri Dista Distanc Total
e from Cracks On Cracks in
S. | Sample . . agew | MCW | nce Pavement Core
Chainage | Side Paved o, : Core Depth Core hole Remarks
no No ay ISR from Condition Thicknes
Shoulde (mm) depth(mm)
lane Kerb p s (mm)
1 | VEC1 | 2264350 | RHS | Outer | MCW 25 Aligator 160 150 150 2-Parts
Cracking
Aligator .
2 VEC-2 217+870 RHS | Outer | MCW 2.5 ) 160 120 120 1-Pieces
Cracking
1-Pieces of Core
3 | VEC3 | 211+700 | RHS | Inner | MCW | 65 Major 135 No No Good Condition
Rutting (Median
Opening)
Service
E%i?jiﬁgr?r Cracks are Not
4 VEC-4 205+500 RHS | Outer SR Aligator 120 No No Fromed to the
Cracking,Ru below layers
tting
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(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the

state of Madhya Pradesh on BOTHAM) Basis VEPL

Core Cutting Details of VEPL Site

Carri Dista Distanc Total .
e from Cracks On Cracks in
S. | Sample Chai Side | 39V MCW | nce Paved Pavement Core Core Depth Core hole Remarks
no No ainage : ay /ISR from Condition Thicknes P
lane Kerb Shoulde s (mm) (mm) depth(mm)
r
Rutting,
5 VEC-5 204+280 RHS | Inner | MCW 11 Aligator 80 70 70 1-Piece
Cracking
Rutting,Alig 1-Piece good
6 VEC-6 192+400 RHS | Outer | MCW 2.5 ator 145 135 135
’ Core
Cracking
Rutting,Alig Top-
7 VEC7 182+760 RHS | Inner | MCW 1.6 ator 180 80 80 135mm,Bottom-
Cracking 45mm
Aligator 1-Piece
8 VEC-8 178+530 RHS | Inner SR 11 Cracking 85 65 65 85mm,(Offset
1.1m MCW Side)
Rutting,Alig 1-Piece good
9 VEC9 175+570 RHS | Outer | MCW 25 ator 150 150 150 Core
Cracking
1-Piece good
Core,Crashed
10 | VEC10 | 165+760 | RHS | Inner | MCW | 6.5 Rutting,Min 110 60 60 Aggregate,
' or Cracking Rutting
25mm,Core at
M.O
Rutting,Alig 1 Piece Good
11 | VEC11 | 157+550 RHS | Outer | MCW 3 ator 120 40 40 Condition,Crack
Cracking Depth 40 mm
12 | VEG-12 | 146+340 | RHS | Inner | MCW | 2.8 Major 135 No No 1-Piece good
Rutting Core
Cracking,M 1 Piece Good
13 | VEC-13 | 142+220 LHS | Outer | MCW 25 ajor 100 90 90 Condition,Crash
Ravelling ed Aggregate
Rutting,Ali .
14 | VEG14 | 154+400 | LHS | Inner | MCwW | 1.3 ator | 100 100 100 1-Piece of Core
Crackin good Condition
g
Cracking,Ra 1-Piece of Core
15 | VEC15 | 164+680 | LHS | Outer | MCW 25 velling 115 115 115 good Condition
Full break
Rutting,Alig Crashed
16 | VEC16 | 171+900 LHS | Inner SR 1.8 ator 55 55 55 Aggregates
Cracking (offset MCW
Side)
Core Sample got
Rutting,Alig donelg(r);T::Ts are
17 | VEC17 173+050 LHS | Inner | MCW 35 ator 130 No No :
Cracking not formed to
the BC layer and
DBM layer
1-Piece of
18 | VEC-18 | 182+250 LHS | Outer | MCW 1.8 Cracking 130 25 25 Cracks going to
the 25mm only
Rutting,Alig 11-:"l:’cl]erceemcgir(:i?lrg(]a
19 | VEC19 190+600 LHS | Inner | MCW 3.5 ator_ 130 55 55 Crashed
Cracking Aggregate
Core Sample got
20 | VEG20 | 200+280 | LHS | Outer | MCW 25 | PoorAligat 4y 135 135 ZPieces SSmm
ed Cracking Top 80mm
Bottom
1-Piece of Core
Major good
21 | VEGC21 214+500 LHS | Inner | MCW 3.5 Rutting 150 No No Condition, Ruttin
g-15mm
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Core Cutting Details of VEPL Site

. . Distanc
Carri Dista Total .
e from Cracks On Cracks in
S. | Sample Chainage | Side agew | MCW | nce Paved Pa"e'.“.e"‘ (_30re Core Depth Core hole Remarks
no No ay ISR from Shoulde Condition Thicknes (mm) depth(mm)
lane Kerb ; s (mm) P
1-Piece of Core
Aligator It is breaking
22 | VEG22 223+450 LHS | Outer | MCW 2.3 Cracking 140 140 140 Vertical
Direction
Rutting,Alig 85n\1Ar/nM(,¥|r§:kting
23 | VEG23 227+650 LHS | Inner | MCW 1.8 ator 150 150 150 going io the up
Cracking to DBM
24 | VEG24 | 2294550 | LHS | Inner | SR | 1.1 Aligator 100 95 95 Cracks up to
Cracking DBM layer

The core sample photos are as presented below.
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2.12 AXLE LOAD SURVEYS

From the previous DD studies, the direction -wise VDF for each mode of commercial traffic are
presented in the following table.

Table 11: Estimated VDF Values

TP1 @ km 148+100 TP2 @ km 216+545

Mode Type upP DOWN up DOWN
LCV 121 1.69 0.64 1.76
2 Axle Truck/Buses 2.78 3.61 3.55 4.36
3 Axle Truck 6.21 573 541 733

MAV (46 Axle) 13.35 21.88 10.28 21.68

It is observed in LHS direction, the VDF of 3-Axle & MAV were on lower side when compared with
the RHS direction in both the locations . Higher VDFsare due to loaded trucks carrying aggregates,
clinker and other construction materials
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CHAPTER 3. VALIDATION OF EXECUTED WORKS

The project road has been closely inspected to verify the executed works on ground. The scope
works to be executed by the Concessionaire/Contractor as envisaged in CA is compared with the
executed work on the Ground. As a part of the validation, the availa ble as-built drawings and the
inventory data received from the Concessionaire were also referred. Each structure has been
inspected to note down its structural configuration and condition. The following table highlights the
scope comparison of the executed works on ground.

3.1 ROAD WORKS

Table 12: Scope Comparison of executed works

NS' Particulars Length/ As per CA As per Site Remarks
0. Nos.

1 Start Chainage (Km) Km 229.800 229.829

2 End chainage (Km) Km 140.600 140.600

3 Length of the Project Corridor Kms 89.200 89.229

4 Service Road / Slip Road Kms 31.240/21.09 52.330

5 Toll Plaza Nos. 2 2

6 No.of Lanes (Both side) Nos. 14 14

7 Flyovers Nos. 2 2

8 VUPs Nos. 20 18 2 nos of VUPG®Gs
9 Minor Bridges Nos. 20 20

10 Culverts (Pipe) Nos. 82 83 1nos extra found
11 Culvert (Box) Nos. - 33 CA proposed Slab culverts are
12 Culvert (Slab) Nos. 43 6 constru:tsgsag E;)é(oggéverts &
13 Major Junctions Nos. 2 2

14 Minor junctions Nos. 39 84 Extra junctions are found at

ground

15 High Embankments Kms 19.330

16 RCC Wall Kms 0.480

17 Full Height RE Wall Kms 3.030

18 Bus Bays with Shelter Nos. 52 51

19 Truck Lay bye Nos. 8 8

20 High Mast Lights Nos. 4

21 Highway Lighting (Ilength only) Kms 16.150

22 Single Arm Lightnings Nos. 190

23 Double Arm Lightnings Nos. 382

24 Solar Blinkers Nos. 60

25 RCC Cover Drain Kms 30.640

26 Median drain Kms 0.150

27 Median Cuts Nos. 1628

28 Chutes Nos. 502

29 Median Opening Nos. 30

30 Median Plantation Functional Kms 73.300

31 Median Plantation Non-Functional Kms 12.180

32 Road Markings Kms 179.000

33 W-Beam Safety Barriers Kms 22.785

34 Rigid Concrete Barriers Kms 12.185

35 Concrete Railing Kms 1.980

36 Pedestrian Guard Rails Kms 13.425

37 Kilometer Stones Nos. 194

38 Hectometer Stones Nos. 384

S
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S- Particulars Length/ As per CA As per Site Remarks
No. Nos.

39 Road Signs Nos. 883

40 Gantry Sign Boards Nos. 6

41 Cantilever Sign Boards Nos. 20

Service roads/Slip roads are provided in most of the length of the Project. In total the service/slip
road length on both side of Main Carriageway accounts to 52.330 Km. Location wise details of service
roads and slip roads are presented in Appendix 5 of this report .

Lined Covered drains are provided adjacent to service road locations. Length of lined Covered drain

is 30.640 kms. Median Drain of 0.150kms length and median cuts of 1628 Nos. are provided in super
elevation location and median drains.

Table 13: Summary of Lined Covered & Median Drain

. Length
Summary Units Total
LHS RHS
Covered Drain Kms 15.130 15.510 30.640
Median Drain Kms - 0.150 0.150

All Approaches have been provided with normal slope except at three locations, where RE Walls

were provided. Detail locations are listed in the Appendix 5 of this report .

Table 14: Summary of Type of Slope Details

Type of slope Protection Length (km)
RE Blocks 3.030
High Embankment 19.330
RCC Wall 0.480
Total Length 22.840

Median width of 4m was generally observed along the project road. There are 30 nos. of Median

openings with shelter lane. These median openings provided are for facilitating the U

The Junction are developed by giving an access to the service road.

Table 15: Summary of Median Opening

-turn traffic.

Type of Opening Nos.

Median Opening with Standing Lane 24
Median Opening without Standing Lane 6
Total 30

The Solar blinkers, 60 nos. are provided in the Project Corridor at median opening location. The
location wise details of Median opening and solar blinkers are presented in Appendix 5.

Safety barriers have been provided along the project road at high

embankment, sharp curve

locations and on the approaches of grade separated and cross drainage structures. The summary of

safety barriers provided along the corridor
wise details are presented in Appendix 5.

are presented in the following table and the location
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Table 16: Summary of Safety Barriers along Project Road

Safety Barrier Length (km) Damage (km)
Metal Beam Crash Barrier 22.785 0.186
Concrete Crash Barrier 12.185 0.001
Pedestrian Guard Rail 13.425 0.107
Concrete Railing 1.980 -

2 nos of Major junctions and 84nos of Minor Junctions are developed along the Project corridor
summary are presented in the table below and details are provided in Appendix 5 of this report.

Table 17: Summary of Junctions

Summary of Junctions
LHS | RHS| Total Remarks
Major Junctions 2 - 2
Minor Junctions 40 44 84

Road furniture in the form of Signboards (Information, Gantry, Cantilever signs and Toll Boards)
Pavement Markingsand Highway Lighting have been provided along the project road . The Tables

below depict the particular details of the Road Furniture. Details are presented in Appendix 5 of
this report.

Table 18: Details of Road Signs along Project Road

Summary

LHS RHS Junction Total

As per Site 444 429 36 909
Damage 15 25 - 40
Washed out 4 29 - 33
Cantilever 8 8 4 20
Gantry 1 2 3 6

Chevron 127 53 - 180

High mast lighting of 4 Nos. have been provided in project road at Toll Plaza locations. Highway
lighting in the form of double arm and single arm is provided in the project corridor at built -up and
Slip/Service Road sections. The summary of the highway lighting is presented in the below table
and the details are presented in the Appendix 5 of this report.

Table 19: Summary of High Mast & Lighting along Project Road

- . High Low Single Double
Description Units mast mast Arm Arm
As Per Site Nos 4 - 190 382

The Project Road has about 51 Busbays with shelters. The details of the same are given in Appendix
5 of this report.
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3.2 STRUCTURES

List of Structures found during the inventory surveys along the corridor are as follows:

Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

Table 20: Summary of Structures as per CA & Site

No. of As per site
Type of Structure Structures No. of Total Total Remarks
S. No As per Sch-B Structures No.of No.pf
LHS | RHS| BHS Str's Locations
1 Minor Bridge 20 20 20 - 40 20
2 Flyover 2 2 2 - 4 2
3 Vehicular Underpass 20 18 18 - 36 18 2 Nods Des
CA proposed Slab
culverts are
4 Box Culverts - - - 33 33 33 constructed as Box
Culverts &
4 Nos Descoped
5 | Slab Culverts 43 -l - | s 6 6 Widened with Slab
Culverts
6 | Pipe Culverts 82 | - | e3 83 83 fﬂd't'ona' culvert -
0.
Table 21: Age of structures
LHS RHS BHS Total (Nos) Total no.
SNo | Type of Structure Old [ New | Old [ New | Old | New | Old | New | ofStrs
1 Minor Bridge 7 13 - 20 - - 7 33 40
2 Flyover - 2 - 2 - - - 4 4
3 Vehicular Underpass - 18 - 18 - - - 36 36
4 Box Culverts - - - - - 33 - 33 33
5 Slab Culverts - - - - 6 - 6 - 6
6 Pipe Culverts - - - - 29 54 29 54 83
Total Nos 43 159 202
Table 22: Summary of expansion joints and bearing
Expansion joints Bearings -
S. No Type of Structure Pot PTFE Elastomeric
Old New Old New Old New
1 Minor Bridge 3 46 - - 18 252
2 Flyover - 14 - 32 - 48
3 Vehicular Underpass - - - - - -
3 60 - 32 18 300
Total Nos 63 32 318
350
Table 23: Summary of Super structure
S.No| Type of Structure RCC RCC RCC Stone Masonry Arch I_DSC Total no. of
Slab Box Girder Type Girder Structures
1 Minor Bridge 5 13 9 3 10 40
2 Flyover - - - - 4 4
3 Vehicular Underpass 10 26 - - - 36
Total 15 39 9 3 14 80

S/AMARTH
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Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

Table 24: Summary of Substructure

ABUTMENT PIER
S.No Type of Structure RE rcc | RCC Stone RCC Wall Stone
Abutment Box Wall Masonry Type Masonry
Type Wall Type Wall Type
1 Minor Bridge - 25 3 19 3
2 Flyover - 4 - 4 -
3 Vehicular Underpass 10 - - - -
Total 10 29 3 23 3
Table 25: Details of CD & Other Structures along Project Road
. Age Span No.
I\?(I)' Ch(?g:%a)lge O-][g? Side of Skew Arrangement of Iesnpga;E vagfrlf Remarks
’ ) Str (No x Length) Span
1 205+415 Flyover LHS | New Yes 2 x 43.988 2 43.988 12 -
2 205+415 Flyover | RHS | New Yes 2 x 43.988 2 43.988 12 -
3 229+825 Flyover | LHS | New No 3 x 30.00 3 30 12 -
4 229+825 Flyover | RHS | New No 3 x 30.00 3 30 12 -
5 148+553 MNB LHS New No 2x25 2 25 12 -
6 148+553 MNB RHS | New No 2x25 2 25 12 -
7 150+694 MNB LHS New No 1x20 1 20 12 -
8 150+694 MNB RHS | New No 1x20 1 20 12 -
9 151+759 MNB LHS Old No 5 x 6.60 5 6.6 12 -
10 151+759 MNB RHS | New No 5 X 6.60 5 6.6 12 -
11 155+274 MNB LHS New No 1x20 1 20 12 -
12 155+274 MNB RHS | New No 1x20 1 20 12 -
13 158+877 MNB LHS New No 2x10 2 10 20.75 -
14 158+877 MNB RHS | New No 2x10 2 10 20.75 -
15 162+513 MNB LHS New Yes 2x28 2 28 12 -
16 162+513 MNB RHS | New Yes 2x28 2 28 12 -
17 165+035 MNB LHS Old No 2x12.55 2 12.55 12 -
18 165+035 MNB RHS | New No 2x12.55 2 12.55 12 -
19 165+978 MNB LHS New No 2x10 2 10 13.75 -
20 165+978 MNB RHS | New No 2x10 2 10 13.75 -
21 167+563 MNB LHS New No 2x25 2 25 12 -
22 167+563 MNB RHS | New No 2x25 2 25 12 -
23 171+034 MNB LHS New Yes 3x10 3 10 13.75 -
24 171+034 MNB RHS | New Yes 3x10 3 10 13.75 -
25 175+282 MNB LHS Old No 2 X 26.50 2 26.5 12 -
26 175+282 MNB RHS | New No 2 X 26.50 2 26.5 12 -
27 180+745 MNB LHS Old No 3x7.2 3 7.2 12 -
28 180+745 MNB RHS | New No 3x7.2 3 7.2 12 -
29 180+983 MNB LHS New No 2x5 2 5 13.75 -
30 180+983 MNB RHS | New No 2x5 2 5 13.75 -
31 196+780 MNB LHS New No 2x20 2 20 12 -
32 196+780 MNB RHS | New No 2x20 2 20 12 -
33 203+764 MNB LHS New Yes 2x28 2 28 12 -
34 203+764 MNB RHS | New Yes 2x28 2 28 12 -
35 207+374 MNB LHS New No 4 x 7.50 4 7.5 13.75 -
36 207+374 MNB RHS | New No 4 x 7.50 4 7.5 13.75 -
37 211+293 MNB LHS New Yes 4 x 12.208 4 12.208 13.75 -
g 45
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Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

. Age Span No.
’\Skl)'_ Ch(::l;:]ne)tge O-l]:ysptf_ Side of Skew Arrangement of IeSnpge;E vagtcrll( Remarks
Str (No x Length) Span

38 211+293 MNB RHS | New Yes 4 x12.208 4 12.208 13.75 -
39 213+825 MNB LHS old No 3 x8.885 3 8.885 12 -
40 213+825 MNB RHS | New No 3x8.885 3 8.885 12 -
41 215+050 MNB LHS old No 1x13.10 1 13.1 12 -
42 215+050 MNB RHS | New No 1x13.10 1 13.1 12 -
43 218+282 MNB LHS old No 2x13.80 2 13.8 12 -
44 218+282 MNB RHS | New Yes 2x13.80 2 13.8 12 -
45 147+420 VUP LHS | New No 1x12.00 1 12 125 -
46 147+420 VUP RHS | New No 1x12.00 1 12 125 -
47 152+840 VUP LHS | New No 1x12.00 1 12 12.5 -
48 152+840 VUP RHS | New No 1x12.00 1 12 125 -
49 159+500 VUP LHS | New No 1x12.00 1 12 125 -
50 159+500 VUP RHS | New No 1x12.00 1 12 125 -
51 163+659 VUP LHS | New No 1x12.00 1 12 125 -
52 163+659 VUP RHS | New No 1x12.00 1 12 125 -
53 166+730 VUP LHS | New No 1x12.00 1 12 125 -
54 166+730 VUP RHS | New No 1x12.00 1 12 125 -
55 167+980 VUP LHS | New No 1x12.00 1 12 13.75 -
56 167+980 VUP RHS | New No 1x12.00 1 12 13.75 -
57 172+117 VUP LHS | New Yes 1x12.77 1 12.77 13.75 -
58 172+117 VUP RHS | New Yes 1x12.77 1 12.77 13.75 -
59 174+220 VUP LHS | New No 1x12.00 1 12 13.75 -
60 174+220 VUP RHS | New No 1x12.00 1 12 13.75 -
61 177+910 VUP LHS | New No 1x12.00 1 12 125 -
62 177+910 VUP RHS | New No 1x12.00 1 12 125 -
63 181+900 VUP LHS | New No 1x12.00 1 12 12.5 -
64 181+900 VUP RHS | New No 1x12.00 1 12 125 -
65 186+030 VUP LHS | New No 1x12.00 1 12 125 -
66 186+030 VUP RHS | New No 1x12.00 1 12 125 -
67 187+172 VUP LHS | New Yes 1x12.77 1 12.77 13.75 -
68 187+172 VUP RHS | New Yes 1x12.77 1 12.77 13.75 -
69 189+280 VUP LHS | New No 1x12.00 1 12 13.75 -
70 189+280 VUP RHS | New No 1x12.00 1 12 13.75 -
71 193+350 VUP LHS | New No 1x12.00 1 12 12.5 -
72 193+350 VUP RHS | New No 1x12.00 1 12 125 -
73 197+210 VUP LHS | New No 1x12.00 1 12 125 -
74 197+210 VUP RHS | New No 1x12.00 1 12 125 -
75 207+810 VUP LHS | New No 1x12.00 1 12 13.75 -
76 207+810 VUP RHS | New No 1x12.00 1 12 13.75 -
77 218+790 VUP LHS | New No 1x12.00 1 12 125 -
78 218+790 VUP RHS | New No 1x12.00 1 12 12.5 -
79 222+490 VUP LHS New No 1x12.00 1 12 12.5 -
80 222+490 VUP RHS | New No 1x12.00 1 12 125 -
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3.3 PENDING & MISSING WORKS

The Final COD for the project is received with conditional approval to complete the balance

Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

by Concessionaire as and when the land is made available..

works

Service Roads RCCCovered drain & PGR are missing on the ground its summary is given below.

Table 26: Details of Pending works along Project Road

Summary LHS (kms) RHS (kms) Total (kms)
Service Roads 1.640 1.220 2.860
RCC Drain 0.720 0.490 1.210
Kerb 1.770 1.500 3.270
PGR 1.420 1.230 2.650
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CHAPTER 4.

QUALITY AUDIT

4.1 SUBGRADE: BORROW AREA TESTS
0 SUBGRADE

Subgrade test results are considered from previous DD studies are as follows:

Cl
14%

CL
14%

4%

GM-GC

PERCENTAGE DISTRIBUTION OF EXISTING SUBGRADE SOIL
SM
4%

Table 27: Test Results of Subgrade Soils

Site Grain Size Atterberg $ %

§ Identification Analysis _ Limits (%) w > . 5 TR °

o Percentage passing 7] < S xO | 9 —

g c from = = S |83 | E o
5 Se | § [4m3 [ a25 ] 75 S| 2] ¢ | 3E Z |82

2 § 3 g— mm | mic | mic | Gravel | sand | - | PE| P! ? a o % z|a &

s - IS IS IS % % = 8 - o

Sieve | Sieve | Sieve [
HRTP-1 142+700 | LHS| 51.7 28.8 | 23.62 48.3 2808 |1 20|14 | 6 | GMGC| 223 | 840 | 21.90 | 2.034 10
HRTP-2 146+950 | RHS| 89.6 | 74.76 | 38.04 10.4 5156 | - | NP| NP SM 2.02 | 12.20 | 16.46 | 1.851 5
HRTP-3 153+650 | LHS | 73.49 | 47.09 | 38.85 | 26.51 | 34.64 | 35| 18 | 17 SC 2.08 | 10.80 | 16.57 | 2.020 24
HRTP-4 156+000 | RHS| 64.33 | 37.59 | 23.31 | 35.67 | 41.02 | 32| 20 | 12 SC 2.10 | 11.30 | 18.77 | 1.895 24
HRTP-5 162+300 | LHS | 78.06 | 46.56 | 43.96 | 21.94 341 |42 |21 | 21 SC 2.04 | 14.20 | 21.32 | 1.877 31
HRTP-6 168+650 | RHS| 96.85 | 86.1 | 82.34 3.15 1451 | 34| 20 | 14 CL 1.94 | 12.80 8.1 1.753 22
HRTP-7 172+700 | LHS| 87.3 | 72.38 | 71.51 12.7 1579 | 40 | 22 | 18 Cl 2.00 | 10.80 | 5.26 | 1.850 38
HRTP-8 176+650 | RHS| 78.44 | 43.4 | 37.48 | 21.56 | 40.96 | 28 | 18 | 10 SC 2.02 | 11.20 | 14.31 | 1.952 18
HRTP-9 182+800 | LHS| 75.41 | 48.19 | 39.75 | 2459 | 35.66 | 45| 24 | 21 SC 2.12 | 10.00 | 23.17 | 1.982 33
HRTP-10 186+600 | RHS| 63.68 | 32.04 | 23.29 | 36.32 | 40.39 | 41| 21 | 20 SC 2.08 | 10.30 | 16.57 | 1.975 25
HRTP-11 192+300 | LHS | 81.69 | 46.09 | 28.9 18.31 | 52.79 | 43 | 24 | 19 SC 2.10 | 9.80 | 18.77 | 1.915 38
HRTP-12 196+200 | RHS| 96.92 | 84.43 | 81.1 3.08 1582 | 41| 25 | 16 Cl 1.87 | 13.00 | 4.56 | 1.746 31
HRTP-13 | 202+000| LHS| 92.43 | 85.26 | 82.55 7.57 9.88 | 30| 20 | 10 CL 1.94 | 10.30 8.1 1.759 22
HRTP-14 207+050 | RHS| 71.52 | 49.83 | 41.74 | 28.48 | 29.78 | 25| 17 | 8 SC 2.02 | 13.70 | 14.31 | 1.836 19
HRTP-15 | 212+300| LHS| 65.62 | 30.24 | 20.43 | 34.38 | 45.19 | 28 | 17 | 11 SC 2.04 | 10.00 | 21.32 | 1.854 13
HRTP-16 215+800 | RHS| 71.2 | 44.32 | 38.06 28.8 33.14 | 28 | 17 | 11 SC 2.03 | 10.70 | 14.31 | 1.834 13
HRTP-17 | 223+400| LHS| 78.7 | 53.34 | 45.07 21.3 33.63 | 27| 17 | 10 SC 2.13 | 8.00 | 23.17 | 2.028 17
HRTP-18 | 226+450 | RHS| 74.95 | 52.43 | 45.39 | 25.05 | 2956 | 32 | 21 | 11 SC 1.85 | 14.50 | 9.02 | 1.730 23
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Periodic Studies of 4-Lane,

Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600

(Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

Site Grain Size Atterberg $ %5
3 Identification Analysis _ Limits (%) " 5 _ 5w = e
o Percentage passing 7 < < xo | 9 =
g c from s S S o< | E 2
5 22 | G [ 475 ] 425 | 75 2 Sl g 38| |5
3 = a . 3 [a)] m)]
o § =3 S | mm | mic | mic | Gravel | Sand LL| PL | Pl A o o % z|a &
3 ~ IS | IS | IS % % - 2
Sieve | Sieve | Sieve i
HRSRTP-1 | 205+100 | RHS| 69.64 | 41.64 | 33.93 | 30.36 | 35.71 | 31| 18 | 13 SC 1.94 | 10.20 | 9.20 | 1.740 14
HRSRTP-2 | 147+600 | RHS| 98.07 | 91.75 | 87.52 1.93 1055 | 37| 19 | 18 Cl 1.81 | 11.90 | 3.65 | 1.667 25
HRSRTP-3 | 189+050 | LHS| 95.13 | 79.91 | 75.66 | 4.87 1947 | 33| 21 | 12 CL 1.90 | 11.60 8.1 1.733 27
HRSRTP-4 | 218+650 | LHS| 76.45 | 52.78 | 43.77 | 23.55 | 32.68 | 28 | 17 | 11 SC 2.04 | 11.00 | 21.32 | 1.946 13

9 Liquid limit for existing subgrade samples varies between 20% and 45% All the samples
satisfying the liquid limit criterion (LL<=50).

1 Plasticity Index for 22 out of 21 samples Subgrade samples varies between6%and 21%and
one is non-plastic. All samples satisfying the Plasticity Index criterion (P1<=25 %).

1 Maximum Dry Density for all subgrade samples varies between 1.81 gm/cc and 2.23 gm/cc.
All the samples satisfying the MDD criterion (MDD>=1.75 gm/cc).

1 OMC for existing subgrade samples varies between8 %o 14.5

1 Free Swelling Index for existing subgrade samples varies between 5%and 38%. All samples
satisfying the FSI criterion (FSI<=50%).

i BORROW AREA

Borrow area test results are considered from previous DD studies are as follows.

Table 28: Test Results of Borrow Soils

Site Grain Size Atterberg S %
S Identification Analysis Limits (%) S > =
" n o —~ =
o Percentfage passing 8 = S x o >
£ 5 rom O S| o |08 | =8
5 S | & [475] 425 | 75 = 5l = |sg|l2T<
n I = ' 3
o g g— mm mic mic | Gravel | Sand LL| PLI PI n a o % < Uga
g = IS | Is | IS | % | % = g |3
Sieve | Sieve | Sieve i

HRBR1 | 215+250 | RHS| 73.69 | 51.16 | 44.95 | 26.31 | 28.74 | 31| 21| 10 SC [1.97]11.60 | 17.61 13

HRBPR2 | 205+600| RHS| 58.96 | 27.06 | 25.24 | 41.04 | 33.72 | 44123 | 21 GC | 2.12 | 10.20 | 23.02 11

HRBPR3 | 198+500| RHS| 87.67 | 35.88 | 30.03 | 12.33 | 5764 | 28 | 17| 11 SC [ 212 | 9.30 | 26.21 15

HRBPR4 | 189+050| RHS| 58.17 | 18.34 | 18.00 | 41.83 | 40.17 | 45| 28 | 17 GC | 2.21 | 10.50 | 41.26 19

HRBPR6 | 175+500| LHS| 69.07 | 32.16 | 29.9 | 30.93 | 39.17 | 35| 18 | 17 SC | 213 | 9.20 | 23.17 14

HRBP8 | 167+700| LHS| 94.76 | 75.29 | 61.54 | 524 |3322 |29 | 17|12 CL 2.04 | 11.00 | 10.74 20

HRBPR10 | 155+400 | RHS| 69.35 | 24.70 | 22.62 | 30.65 | 46.73 | 37 | 23 | 14 SC [ 214 ] 9.60 | 34.19 19

HRBP11 | 1514500 | RHS| 76.74 | 46.48 | 34.35 | 23.26 | 42.39 | 30 | 18 | 12 SC | 2.18 | 10.60 | 24.82 10

HRBR13 | 142+600 | LHS| 79.53 | 40.79 | 34.86 | 20.47 | 4467 | 31| 20| 11 SC | 216 | 9.40 | 24.82 14

HRBPR15 | 2234700 | LHS| 72.29 | 39.89 | 31.93 | 27.71 | 40.36 | 25|18 | 7 | SMSC| 2.06 | 11.80 | 15.73 19

Pie Chart showing the percentage distribution of soil classification of Borrow area sample is presented
below:
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(Hanumana) Section from km 229/800 to km 140/600
acus (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

PERCENTAGE DISTRIBUTION OF BORROW SOIL

CL
10%

SMSC
10Y%

U AGGREGATE

From Previous DD studies, the extracted test results of aggregate are as follows

Table 29: Results of Aggregate Samples

Location Water Specific
S. No Sample Up/Dn ALV (%) Absorption pect Remark
(km) %) Gravity

1 HRAQ1 141+900 LHS 19 0.45 2.64

2 HRAQ2 141+900 LHS 19 0.51 2.64

3 HRAQ3 230+100 RHS 22 0.31 2.71

4 HRAQ4 230+100 RHS 22 0.29 2.71

5 HRAQS 230+100 RHS 22 0.54 2.70

6 HRAQ6 177+700 LHS 20 0.30 2.62

7 HRAQ7 177+700 LHS 15 0.32 2.63
Note: All samples meeting specification requirements AlV <24% and WA<2%,
U SAND
From Previous DD studies, the extracted test results of M -Sand are as follows

Table 30: Results of Sand Samples
4.75 2.36 . . .
Sample CHAINAGE 10 mm mm mm 1.18rr_1m 600m ic 300m ic 150m ic
SINo SIDE| Passing . . Passing | Passing | Passing | Passing | FM
No (KM) Passing | Passing
% % % % %
% %
1 HRSQ1 141+900 LHS 100 98 95 88 72 32 1 2.14 ZONEII
2 HRSQ?2 229+800 LHS 100 99 98 92 71 5 2 2.12 ZONEII

Note: Sand Samples meeting the requirement of Zone -1ll criteria.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aCtIS (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

4.2 CORETESTANALYSIS

Based on the extracted core samples obtained from the designated Flexible pavement locations, a
detailed assessment of the in-situ material properties of few selective cores were determined in
accordance with relevant test procedures and standards. The results of BC/DBMmaterial s are as
presented below.
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Periodic Studies of 4-Lane, Rewa MP/UP Border (Hanumana) Section from km
229/800 to km 140/600 (Length 89.3 km) of NH -7 (hew NH-135 & NH-30) in the

state of Madhya Pradesh on BOTHAM)Basis VEPL

Table 31: Core results of BC Samples

k] 5 ;\5‘
g =) £ . =
£ 3| ¢ £8 s | E o g £
] 2 E 5 £ 3 0% 3 3 o S ) po c g
= IS a e} c c = 1S > — 9 © = <)
i) S ] c - 5 3 £ x o 9 += ‘S > c < S E =1 5
g g z g S g g = o 5 ES 5 Q E %% > =3 g 2
= k3 = o - <] = o
7| ® g s o o | §E| 2|8 5 T % s |2 2 | s&| = < | g 8
v 3] o a 8 = 5 S £ 52 > o W 2 x 5 5 3 5
£ = g | & < 2 Y 2 ? = S T S B
@ I c © B S XE o ) c S i S ks
z O S o [} (@] > £ 5 I
2l s | ° s | 2 £ 0.075 6
o 2 BC | Limits > = % o
=
Outer . As per
1 | BC| VEGL1 | 226+350 | RHS 2.5 | 150 | Alligator Cracks | 5.18 04.82 | 40 | 2.369 | 2.464 | 3.86 1 96 | Grade-l
Lane MORTH
ina Mi 5th
10 | BC | VEC10 | 165+760 | RHS| MM | 65 o | RuttingMinor 1 g0 | ion | 94.87 | 30 | 2438 | 2451 | 053 | 075 | 99 | Gradel
Lane cracking Tabl
17 | BC | VEC17 | 173+050 | LHS '[‘:Ifer 35 NO R““'”g}aﬁl'('fator 528 | no500 | 9472 | 37 | 2.475 | 2569 | 366 | 093 | 96 | Gradel
17&18, Grade
21 | BC | VEC21 | 2144500 | LHs | '"Mer | 35 NO Major Rutting 527 | . 9473 | 55 | 2.448 | 2.495 | 1.88 | 047 | 98 No
Lane Bitumen Match
Content
Inner ; for BC
24 | BC | VEC24 | 2204550 | LHs | TOU | 11 95 | Alligator Cracks | 531 | Gr-1is | 94.69 | 38 | 2.318 | 2.435 | 480 | 085 | 95 | Gradel
5.243 %

1 Majority of the cores are taken on the distressed surface and hence many are broken. However,

gradation belongs to BC-Grade-1.

Air Voids For B@varying between 0.53 % and4.8 %.

Compaction dviost of locations of more than 9 5%.

MORTH 5th Revision Table 50017 specifies Bitumen percentage should be 5.2 % + 0.3%.

Filler Asphalt Ratio dThe specified limit (0.6 -1.2) as per MORTH 505.3 OR as per M3 (5.10)).

few cores tested indicates that the mix
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Periodic Studies of 4-Lane, Rewa MP/UP Border (Hanumana) Section from km
229/800 to km 140/600 (Length 89.3 km) of NH -7 (hew NH-135 & NH-30) in the
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Table 32: Core results of DBM Samples
N _ 5 2
[} ) . T
o S >= X £ o) 14
| 3 ESS = E © = £
g . — =
s 2 £ & E B 290 = 5 . & " 1S - S
5 . o s 2| 3| ¢ 2 oE5 s |E| £ |22| 2| 2% s =
s | & S g s g | £ 5| @ 5 °Eg 5 | 8| £ | €2 2| 1 E g
b = c 3 E a 5 SO g ; & ) ® = = @ o o
_ bl g © 1) o S [3) 5 < § Z 59 < = IS ©
D © 5] c = > e e .t = o k] ] oY -~ w S c
Q (@) (@) [a) & o IS © 5 > b a = X S} o s}
§ S 8| = | s 2 5 2 FS | o ° 2
< IS c © o S o O S S <
z O 5] 5] @ o > c £ 2
gl 2] 8 - < < = 0.075 £
2 IS DBM | Limits < 2 £ o
k%) = x mm
[a) ©
=
Outer . As per
1 DBM VEC1 226+350 RHS 2.5 150 Alligator Cracks 4.06 95.94 | 110 | 2.418 | 2.536 | 4.65 0.49 95 Grade-ll
Lane MORTH
Inner Rutting Minor 5th
10 DBM | VEC-10 165+760 RHS Lane 6.5 60 cracking 4.11 Revision 95.89 55 2.410 | 2.496 | 3.45 1.05 97 Grade-ll
. . Table
21 | DBM | VEG21 | 214+500 | LHS '[‘;‘rfé 35 NO | Major Rutting 409 | os00 | 9591 | 95 | 2.433 | 2.445 | 0.49 | 0.44 | 100 | Gradell
10 &18,
Bitumen
Inner Content
24 DBM | VEC-24 229+550 LHS Lane 1.1 95 Alligator Cracks 4.20 for DBM 95.8 60 2.408 | 2.491 | 3.33 1.77 97 Grade-ll
Gr-2is
Min
4.5+3 %

gradation belongs to DBM-Grade-11.

Majority of the cores are taken on the distressed surface and hence many are broken. However,

0.3%. The bitumen % observed is less than the specified values. This may be due to aging of the bitumen might have oxidized.

Do Do Do

Air Voids for DBM varying between 0.49% and4.65%.

Compaction dt is observed more than 9 5% of Compaction

Filler Asphalt Ratio 0 The specified limit 0.6 to 1.2 as per MORTH 505.3 OR as per M3 (5.10).

few cores tested indicates that the mix

Binder content for DBM - varying between 4.06% and 4.20%.For DBM Grade Il mix as per MORTH Table 50010 Bitumen is 4.5% +
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4.3 PAVEMENT CONDITION

Periodic Studies of 4-Lane,

Rewa MP/UP Border

(Hanumana) Section from km 229/800 to km 140/600
(Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

The distress in bituminous surface have been captured on the project corridor for each lane
separately by using Network survey vehicle (NSV).

The project corridor has been provided with flexible pavement over entire length and even on
service roads also. Rigid pavement is provided at Toll Plaza including tapering section. Condition of
flexible pavement of main carriageway appears to be fair. Cracking and Patching and rutting are
observed. Pie chat of the distress observed is presented below:

Pavement Condition - LHS
Inner lane
338

63%

m Excellent m Good
m Satisfactory u Fair
m Poor » Fail

Pavement Condition - LHS

Outer lane

11000,
13100, 120

15%

11000,
12%

53790,

61%
m Excellent m Good
m Satisfactory u Fair
= Poor = Fail

Pavement Condition - LHS

12000,
14%

m Excellent = Good
m Satisfactory B Fair
= Poor ® Fail

Pavement Condition - RHS
Inner lane
2000,

m Excellent = Good
m Satisfactory H Fair
m Poor " Fail

Pavement Condition - RHS
Outer lane

4000, 5% 50110,
34780, 56%

m Excellent m Good
m Satisfactory H Fair
u Poor u Fail

Pavement Condition - RHS

m Excellent = Good
m Satisfactory B Fair
u Poor " Fail

RHScarriageway is experiencing higher traffic loads compared to the LHS . Resulting greater distress

observed on the RHS

4.4 ROUGHNESS

The Roughness represented in Bar charts for the main carriageway are as presented below :

S/AMARTH'
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Based on the above, considering the Km-stone reference system the summary of Lane -Km having
varying roughness values are as presented below.

RI (mm/Km) Length (Km)
>= < LHS Inner Lane LHS Outer Lane RHS Inner Lane RHS Outer Lane
2000 17.380 24.000 7.730 11.730
2000 2200 12.000 12.400 18.000 7.000
2200 2500 31.290 24.820 23.670 23.270
2500 28.830 28.280 40.100 47.500

From the above charts, it is evident that roughnessindex (RI) greater than 2500 mm/km is warranted
for functional overlay. RHSside is showing more distressed than LHS due to heavy loads plying in

RHS.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
4.5 FWDANALYSIS AND ASSESSMENT OF OVERLAY REQUIREMENT

The FWD data collected has been analyzed as per IRG115 guidelines with the suggested ranges for
in-service pavements

i Subgrade Modulus 5 CBR to 20 CBR
1 Granular Layer Modulus -------=-=-======-=nnmn-- - 100 Mpa to 500 MPa
9 Bituminous Layers &Thick without distress ------ 750 Mpa to 3000 MPa
9 Bituminous Layers in distressed condition ----- - 400 Mpa to 1500 MPa

The above suggested ranges for guidance only and pavement engineer shall use his judgment based
on available data while fixing the above ranges. By looking at the age and condition and performance
of the pavement following different set of ranges have been used while finalizing the modulus
values:

Layer Bituminous Layers Granular Layer Modulus Subgrade
Modulus Value (MPa) 400-1500 100-500 50-75

Bituminous layer Moduli obtained from back calculations shall be corrected for a standard pavement
temperature of 35 °C using given equations. However, in the present case no temperature correction
is applied considering back-calculated MR-values of BT-layer have observed to be in the same range
with var ious temperature s. Whereas, for back calculated moduli values obtained for granular and
subgrade layer are corrected for seasonal variations (using winter and summer equations). As FWD
tests, performed, durin g the winter seasonal correction factor winter is applied for granular and
subgrade layer. The design moduli (15™ percentile moduli) of in -service layers for each homogenous
section are given in table below .

The FWD data collected has been analyzed as per IRC guidelines and presented in the tables below.

Table 33: Summary of Design Moduli of different layers ~ 8LHS

_ Length 15th Percentile MR values (Mpa)
S.No Side From (km) To (km) MR for MR for
(Km) MR for BT
Granular Subgrade

1 LHS 140.60 144.41 3.81 1475 382 64
2 LHS 144.41 148.00 3.59 1428 391 64
3 LHS 148.00 148.27 0.27 Toll Plaza
4 LHS 148.27 151.00 2.73 1469 390 64
5 LHS 151.00 154.43 3.43 1468 296 64
6 LHS 154.43 156.81 2.38 1474 391 64
7 LHS 156.81 159.20 2.39 1444 236 64
8 LHS 159.20 163.00 3.80 1462 359 64
9 LHS 163.00 166.00 3.00 1336 179 64
10 LHS 166.00 168.81 2.80 1487 180 54
11 LHS 168.81 172.00 3.19 1453 312 64
12 LHS 172.00 175.26 3.26 1461 192 59
13 LHS 175.26 178.20 2.94 1426 224 57
14 LHS 178.20 180.82 2.62 1457 232 64
15 LHS 180.82 183.20 2.39 1453 263 64
16 LHS 183.20 186.81 3.61 1461 287 64
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

_ Length 15th Percentile MR values (Mpa)
S.No Side From (km) To (km) MR for MR for
(Km) MR for BT
Granular Subgrade

17 LHS 186.81 190.60 3.79 1420 218 64
18 LHS 190.60 192.90 2.30
19 LHS 192.90 193.10 0.20 1465 310 64
20 LHS 193.10 196.40 3.30
21 LHS 196.40 200.21 3.81 1459 178 64
22 LHS 200.21 202.80 2.59 1458 184 64
23 LHS 202.80 205.20 2.40 1410 220 64
24 LHS 205.20 206.20 1.00
25 LHS 206.20 206.70 0.50 1461 320 64
26 LHS 206.70 209.21 251
27 LHS 209.21 212.60 3.40 1481 388 64
28 LHS 212.60 216.38 3.78 1472 376 64
29 LHS 216.38 216.72 0.34 Toll Plaza
30 LHS 216.72 219.21 2.49 1473 375 64
31 LHS 219.21 223.21 4.01 1453 368 64
32 LHS 223.21 227.20 3.99 1461 392 64
33 LHS 227.20 230.10 2.90 1439 369 64

Table 34: Summary of Design Moduli of different layers 8 RHS

_ Length 15th Percentile MR values (Mpa)
S.No Side From To (Km) MR for BT MR for MR for
Granular Subgrade
1 RHS 140.60 143.99 3.39 1413 205 64
2 RHS 143.99 148.00 4.007 1446 202 64
3 RHS 148.00 148.27 0.27 Toll plaza
4 RHS 148.27 150.59 2.320 1462 389 64
5 RHS 150.59 153.09 2.50 1429 269 64
6 RHS 153.09 155.40 2.31 1472 360 64
7 RHS 155.40 158.69 3.30 1200 226 64
8 RHS 158.69 161.79 3.10 1261 245 64
9 RHS 161.79 164.20 2.410 1238 107 64
10 RHS 164.20 166.60 2.400 1118 135 61
11 RHS 166.60 169.20 2.594 902 257 63
12 RHS 169.20 172.00 2.807 1351 228 64
13 RHS 172.00 175.00 2.998 1184 137 64
14 RHS 175.00 177.40 2.396 1409 239 64
15 RHS 177.40 180.00 2.604 1452 230 62
16 RHS 180.00 182.60 2.60 1464 235 64
17 RHS 182.60 185.80 3.198 1439 139 64
18 RHS 185.80 188.00 2.201 1403 260 64
19 RHS 188.00 190.39 2.387 1425 228 64
20 RHS 190.39 192.90 2.513 1446 262 64
21 RHS 192.90 193.10 0.20 Canal works in progress
22 RHS 193.10 195.40 2.301 1431 224 64
23 RHS 195.40 197.79 2.391 1395 137 64
24 RHS 197.79 200.20 2.408 1412 139 64
25 RHS 200.20 202.79 2.594 1463 325 63
26 RHS 202.79 205.20 2.406 1417 143 64
27 RHS 205.20 206.20 1.000
28 RHS 206.20 206.70 0.500 1449 305 64
29 RHS 206.70 209.60 2.900
30 RHS 209.60 212.19 2.59 1459 365 64
o7

AMARTH




- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

_ Length 15th Percentile MR values (Mpa)
S.No Side From To (Km) MR for BT MR for MR for
Granular Subgrade

31 RHS 212.19 214.80 2.60 1456 369 64
32 RHS 214.80 216.38 1.58
33 RHS 216.38 216.72 0.34 1465 391 64
34 RHS 216.72 218.20 1.48
35 RHS 218.20 221.20 3.00 1460 391 64
36 RHS 221.20 224.19 2.99 1453 388 64
37 RHS 224.19 227.40 3.21 1460 392 64
38 RHS 227.40 230.10 2.702 1457 329 64

Observation of FWD Result s

It can be noticed from the above table that the layer moduli for the three layers are varying along

the length and direction. The MR value for BT layer is 1336Mpa to 1487Mpa in LHS &902Mpa to
1472Mpain RHS Carriageway.The MR value for Granular Layers is178Mpa to 392Mpa in LHS &1TMpa
to 392Mpa in RHS Carriageway. Similarly, the MR value for Subgrade Layer iss4Mpato 64Mpain LHS
& 61Mpa to 64Mpa inRHS Carriageway.

Out-layered values obtained in back calculation at isolated sections have been removed while
finalizing the Modulus of resilience for each homogeneous section. Such out layered locations have
been considered to be provided with additional provisions such as glass -grids exogenously to account
for abnormal value obtained during survey.

4.6 STRUCTURES

From previous DD studies, Inventory and asset condition of all the existing structures falling within
project road have been verified as per IRC:SP-35 procedures and guidelines with following field
surveys

i Inventory of existing highway bridges / structures
i Visual condition survey of existing highway bridges / structures

Basedon these surveys following structural rehabilitation measures have been considered.
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Inventory and condition of all the structures is presented as below.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 205+415

General Description
LHS MCW (New)

A Type of Structure : Flyover

A Span Arrangement 12x43.988m
A Total | ength of Stri :87976m
A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPieruct ur ¢ :RCC Wall Type
A Type of Superstructt :PSCGirder
A Type of Bearing : Pot PTFE
A Type of Railing [/ Ci1 :CrashBarrier
A Met hod of I nspecti o1 :Visual

Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged on Exp.Joint R1. (1No)
U Drainage spouts were clogged.
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL

Chainage: 205+415
General Description
RHS MCW (New)

A Type of Structure : Flyover

A Span Arrangement :2x43.988 m
A Total length of Str . 87.976 m
A Total deck width of :12m

A Type of Foundation : Open

A Type of (AButmbns&tPieryct ur : RCC Wall Type
A Type of Superstruct : PSC Girder
A Type of Bearing : Pot PTFE
A Type of Railing [/ C :CrashBarrier
A Met hod of I nspecti o :Visual

Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged in Exp. Joint on A-1. (1No)
U Drainage spouts were clogged.
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 229+825

General Description
LHS MCW (New)

A Type of Structure : Flyover

A Span Arrangement :3x30.00m
A Total |l ength of Str :90m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbens&tPieryct ur  :RCC Wall Type
A Type of Superstruct :PSCGirder
A Type of Bearing : Elastomeric
A Type of Railing [/ C :CrashBarrier
A Met hod of I nspecti o :Visual

Observations

Visual Observations on condition of the structure are as below:
U Expansion joints were buried with debris a nd channel buried with bitumen.
U Drainage spouts clogged at some locations.
U Minor Cracks observed on RE blocks at some locations.

62

SAMARTH



- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 229+825

General Description
RHS MCW (New)

A Type of Structure : Flyover

A Span Arrangement :3x30.00m
A Total |l ength of Str :90m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbens&tPieryct ur :RCC Wall Type
A Type of Superstruct :PSCGirder
A Type of Bearing : Elastomeric
A Type of Railing [/ C :CrashBarrier
A Met hod of I nspecti o :Visual

Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged (minor) in Exp.Joint on both abutments. (2No)
U Minor Cracks observedon RE blocks at some locations.
U Friction slab crash barrier damaged on A -2 shoulder side dirt wall.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 148+553

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x25m

A Total | ength of St :50m

A Total deck width ¢ :12m

A Type of Foundati or :Open

A Type of (AButmbens&tPiery ¢t t :RCC Wall Type

A Type of Superstruc :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of I nspecti :Visual
Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged in expansion joint on A-1. (1 No)
U Cracks observed on soffit of deck slab in both spans & Abutment 1.
U Friction slab crash barrier damaged on A-1 shoulder side dirt wall.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 148+553

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement 12x25m

A Total | ength of Sti: :50m

A Total deck width o :12m

A Type of Foundati on : Open

A Type of (AButmens&tPiery ct u i :RCC Wall Type

A Type of Superstruc:! :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ + :HandRailing& Crash Barrier
A Met hod of I nspecti :Visual

Observations

Visual Observations on condition of the structure are as below:

U Rubber Sealant damaged in all Expansion joints. (3 Nos)
Honeycomb and steel exposed on Gantilever portion of deck slab.
Cracks observed on soffit of deck slab in both spans & Abutment 1.
Median crash barrier damaged on A2 side.
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Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600

(Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the

state of Madhya Pradesh on BOTHAM) Basis VEPL
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 150+694

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :1x20m

A Total | ength of Struct :20m

A Total deck width of St :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPieruct ur e : RCC Wall Type

A Type of Superstructur e :RCCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ Cr as :HandRailing & Crash Barrier

A Met hod of I nspection : Visual
Observations

Visual Observations on condition of the structure are as below:

Rubber Sealant damaged in Exp.Joints on both abutments. (2 Nos)
Drainage gouts were clogged with debris.

Silt and Debris observed on Abutment caps.
Cracks observed on girders at some locations.

4'?

£ e AL

\
me

67



- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 150+694

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :1x20m

A Total |l ength of Struc :20m

A Total deck width of S :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPieruct ur e : RCC Wall Type

A Type of Superstructur :RCCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ Cr a :HandRaliling& Crash Barrier

A Met hod of I nspection : Visual
Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged in Exp.Joints on both abutments. (2 Nos)
U Drainage gpouts were clogged with debris.
U Silt and Debris observed on Abutment caps.
U Cracks observed on both abutments.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 151+759

General Description
LHS MCW (Old)

A Type of Structure : MNB

A Span Arrangement :5x6.60m

A Total | ength of Strtu :33m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (ARutmbns&tPieryu ct ur € :Stone Masonry Wall Type

A Type of Superstruct L :StoneMasonry Arch Type
A Type of Bearing : Not Applicable

A Type of Railing [/ Cr :HandRailing & Crash Barrier
A Met hod of I nspecti or :Visual

Observations

Visual Observations on condition of the structure are as below:
U Quadrant Slope protection partially damaged at A -1.
U Gaps observed between stonesat some locations on Structure.
U0 Hand Railing missing about 1m on A2 side.

69

rrrrrrrrrrrrrrrrrr



- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 151+759

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :5x6.60m

A Total | ength of Sti1 :33m

A Total deck width oi :12m

A Type of Foundati on . Raft

A Type of (AButmbens&tPiery ct u1 :RCC Box

A Type of Superstruci :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing [/ « :HandRailing& Crash Barrier
A Met hod of I nspecti « :Visual

Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 155+274

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :1x20m

A Total |l ength of Struc :20m

A Total deck width of ¢ :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPieryct ur e : RCC Wall Type

A Type of Superstructur :RCCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ Cr ¢ :HandRailing& Crash Barrier

A Met hod of I nspection : Visual
Observations

Visual Observations on condition of the structure are as below:
U Expansion joints are buried with wearing coat.
U Cracks observed on girders at some locations and also soffit of deck slab between girders G -1, 2
& G-3 from median side & on Abutment 2.
U0 Hand Railing missing about 4m on Al & A2 side.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 155+274

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :1x20m

A Total |l ength of Strit :20m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPieruct ur ¢ :RCC Wall Type

A Type of Superstructt :RCCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ C1i :HandRailing& Crash Barrier

A Met hod of I nspecti o1 :Visual
Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged on both abutments. (2 Nos)
U Honeycomb observed on soffit of Girder G2 from median side .
U Cracks observed on girders at some locations and also soffit of deck slab between girders G -2, 3
& G-4 from shoulder side.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 158+877

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x10m

A Total |l ength of Sti :20m

A Total deck width oif :2075m

A Type of Foundati on . Raft

A Type of (AButmbens&tPier ¢t u1 :RCC Wall Type

A Type of Superstruci :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing [/ « :HandRailng & Crash Barrier

A Met hod of I nspecti « :Visual
Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.

/3



- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 158+877

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x10m

A Total | ength of St :20m

A Total deck width o :2075m

A Type of Foundati on :Raft

A Type of (AButmbns&tPiery ct u  :RCC Box

A Type of Superstruc :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of Inspecti : Visual
Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 162+513

General Description
LHS MCW (New)

A Type of Structure :MNB

A Span Arrangement 12x28m

A Total | ength of S :56m

A Total deck width :12m

A Type of Foundatio : Open

A Type of (ASutmbns&tPieru c t : RCC Wall Type

A Type of Superstru :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of Inspect : Visual
Observations

Visual Observations on condition of the structure are as below:

Rubber Sealant damaged n expansion joint on A-1. (1 No)

Minor Cracks observed on soffit of deck slab between girders G-2 & 3.

On pier P-1 expansion joint buried wit h wearing coat and also debris.

Cracks observed on A2 and also soffit of girder G -1 near A-2 in span-2 from median.

[ el et enti et
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Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600

(Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the

state of Madhya Pradesh on BOTHAM) Basis VEPL

/6

S/AMARTH
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 162+513

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement 12x28m

A Total |l ength of St :56m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPiery ct ut :RCC Wall Type

A Type of Superstruct :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ ¢ :HandRailing& Crash Barrier

A Met hod of I nspecti ¢ :Visual
Observations

Visual Observations on condition of the structure are as below:

U Minor damage on Hand Railing at A-1 approach.

Expansion joint are buried with BT Layers.

Concrete portion damaged near Exp.Joint on A-1.

MS Pipe railing missing on median Crash barrier about 28m in Sapn1.

[t enti e et
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 165+035

General Description
LHS MCW (Old)

A Type of Structure : MNB

A Span Arrangement :2x12.55m

A Total | ength of St :251m

A Total deck width o' :12m

A Type of Foundati on : Open

A Type of (AButmens&tPiery ct u i :RCC Wall Type

A Type of Superstruci :RCCSlab

A Type of Bearing : Not Applicable

A Type of Railing [/ + :HandRailing& Crash Barrier

A Met hod of I nspecti :Visual
Observations

Visual Observations on condition of the structure are as below:
U Steel exposed on pier-1 at median side.
U Concrete surface damaged due to water leakage t hrough expansion gap on Pier1.
U  Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
aChS (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhxa Pradesh on BO !HAMZ BasisVEPL

Chainage: 165+035
General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x12.55m

A Total length of St :25.1m

A Total deck width o :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPiery ct u  : RCC Wall Type

A Type of Superstruc - :RCCSlab

A Type of Bearing : Elastomeric

A Type of Railing [/ : Hand Railing & Crash Barrier
A Met hod of Inspecti : Visual

Observations

Visual Observations on condition of the structure are as below:
U Cracks observed on soffit of deck slab.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 165+978

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x10m

A Total | ength of St :20m

A Total deck width o :13.75m

A Type of Foundati on :Raft

A Type of (AButmbns&tPiery ct u  :RCC Box

A Type of Superstruc :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of Inspecti : Visual
Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 165+978

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :2x10m

A Total | ength of St :20m

A Total deck width o :13.75m

A Type of Foundati on :Raft

A Type of (AButmbns&tPiery ct u  :RCC Box

A Type of Superstruc :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of Inspecti : Visual
Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 167+563

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement 12x25m

A Total | ength of St :50m

A Total deck width o :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPiery ct u  : RCC Wall Type

A Type of Superstruc :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/  :HandRailing& Crash Barrier

A Met hod of Inspecti : Visual
Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged in expansion joint on pier P -1. (1 No)
U Cracks observed on both abutments.
U Honeycomb & Reinforcement exposed on soffit of deck near joint location.
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Periodic Studies of 4-Lane, Rewa MP/UP Border

- (Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhxa Pradesh on BO !HAMZ BasisVEPL
Chainage: 167+563

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement 12x25m

A Total |l ength of Stri :50m

A Total deck width of :12m

A Type of Foundati on : Open

A Type of (AButmbns&tPiery ct ur « :RCC Wall Type

A Type of Superstruct . :PSCGirder

A Type of Bearing : Elastomeric

A Type of Railing [/ Ci1 :HandRailing& Crash Barrier

A Met hod of I nspecti o1 :Visual
Observations

Visual Observations on condition of the structure are as below:
U Rubber Sealant damaged in expansion joint on pier P -1. (1 No)
U Cracks observed on both abutment and also on soffit of deck slab between gir ders G-1, 2, & 3
near Pier P-1.

U Honeycomb on deck soffit of cantilever portion from shoulder side near A -1.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 171+034

General Description
LHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :3x10m

A Total | ength of St: :30m

A Total deck width o :1375m

A Type of Foundati on :Raft

A Type of (AButmbns&tPiery ct ul :RCC Box

A Type of Superstruci :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing [/ + :HandRailing& Crash Barrier

A Met hod of I nspecti :Visual
Observations

Visual Observations on condition of the structure are as below:
U Structure is in fair condition.
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- Periodic Studies of 4-Lane, Rewa MP/UP Border
(Hanumana) Section from km 229/800 to km 140/600
a‘ S (Length 89.3 km) of NH-7 (new NH-135 & NH-30) in the
state of Madhya Pradesh on BOTHAM) Basis VEPL
Chainage: 171+034

General Description
RHS MCW (New)

A Type of Structure : MNB

A Span Arrangement :3x10m

A Total | ength of St :30m

A Total deck width o :1375m

A Type of Foundati on :Raft

A Type of (AButmbns&tPiery ct u  :RCC Box

A Type of Superstruc :RCCBox

A Type of Bearing : Not Applicable

A Type of Railing / : Hand Railing & Crash Barrier

A Met hod of Inspecti : Visual
Observations

Visual Observations on condition of the structure are as below:
U Minor Cracks observed on wearing aat at Exp.joint gap location.
U Structure is in fair condition.
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