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H ' coNCESSIoN AGREEMEIIT

H 'fnls AGREEMENT is entered into on this the 08th day of October, 2010.

v 
E BFTTWEEN

H 1 The Bihar State Road Development Corporation Limited having
E its principal office at Centrai Mechanical Workshop Campus (Near

Airporl), Sheikpura, Patna 8000i4 (hereinafter referred to as the

"Authority") acting through Chief General Manager, which expression
d shall, unless repugnant to the context or meaning thereof, include itsU 

udrninistrators. successors and assigns) of One Part;
C{

ht" A\D

a 2 Navayuga Jahnavi Toll Bridge Private Limited, a company

- incorporated under the provisions of the Companies Act, 1956 and
A -Z having its. registered office at #lL|9,Lakshmi Towers,Road No.

-' 3 6,.Tubilee Hills,Hyderabad-50003 3,Andhra Pradesh,India (hereinafter

'erred to as the "Concessionaire" which expression shall, uniess

to the context or meaning thereol include its successors

"il 
i E*i

\\: \ $*rt\ y- ll ,'- ', \r- i n 
t.r' /t

(r \i:F

t$,%

l-
#

itted assigns and substitutes) of the Other Part.
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Deveiopment of Greenfield Bridge across River Ganges
and its approaches eonneeting Bakhtiyanpur Bypass of NH-31 near villaEe Karjan & NH-28 at

Tajpur in the State of Bihar on DBFOT {Toll} basis

(,{)

W}IER.EAS:

(E)

Bihar State Road Development Corporation Limited( a company duly
incorporated under the companies act 1956) is mandated to Design, Buiid,
Finance, operate, manage and Transfer the l{ighways & Bridges in Bihar
State and has taken up the comprehensive program for the development of
high traffic density corridors of roads/bridge on Design-Bui1d-Finance-
Operate Transfer (DBFOT) pattern in Public Private P;ulnership (PPP) mode
in the state.

The Government of Bihar (GOB) had resoived to develop a Greenfield
alignment connecting NH-31 near Bakhtiyarpur & NI{-28 at Tazpur 

"vith 
a

bridge across river Ganges (approximateiy 45.393 km approach road and
5.55 km long bridge) in the state of Bihar by Four-I-aning on Design-Build.
Finance-Operate lransfer (DBFOT) basis (hereinafter referred to as "The
Project") in accordance with the terms and conditions set forth in the i3idding
Documents and Concession Agreement to be entered into.

'fhe Authority had accordingly invited proposals by its \oticei Request for
Qualification \o. PR-7776D(\.N.)09-10 dated 09-01-2010 (the "Request
for Qualification" or "RF'Q") for short listing of bidders lor construction,
operation and rnaintcnance of the above referred secti<-rn on l)llFOl' basis
and had shortlistcd cer-tain bidders including, inter aha. \avavuga
Engineering Company Limited.

'l'he Authority had prescribed the technical ancl comrncrcial terms and

conditions, and invited bids (the "Request for Proposals" or "RFP") from
the bidders shortlisted pursLlant to the RFQ for undertaking the Project"

After evaluation of the bids received, the Authority had accepted the bid of
Navayuga Engineering Company Limited and issued its Letter of A'uvard

No.BSRDC Ltd-28/200911542 dated 21.08"2010 (hereinafter called the
"LOA") to Navayuga Engineering Company Limited requiring, inter alia,
the execution of this C"'oncession Agreement within 60 (Sixty) days of the
date of issue thereof-,

Navayuga Engineering Company Limited has since promoted and
incorporated the Conccssionaire as a limited liability company under the
Companies Act i956. and has requested the Authorit-v to accept the
Concessionaire as the entity which shall undefiake and perlorm the
obligations and exercise the rights of the Navayuga Engineering Company
Limited under tl-re I-OA" including the obligation to enier into this

oncession Agreemcnt pursuant to the LOA for executing the Project.

y its letter dated 08.0r).2010., the Concessionaire has also joincd in the said
uest of the Naval'uga Jahnavi Toll Bridge Private Limited to the

rity to accept it as the entity which shall underrakc and perform the
and excrcisc the rights of Navayuga Engineering Company

reement

(B)

(c)

(D)

(F)

{.Vqt
o
$
aw

inciuding the obligation to enter into this Co

:=:*4\, - r\
LL'l , o-_{1

I
I



Development of Greenfield Bridge across River Ganges
and its aBproaches connecting Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at

Tajpur in the State of Bihar en DBFOT (Toll) basis

pursuant to the LOA. The Concessionaire has further represented to the
effect that it has been promoted by Navayuga Engineering company
Lineited for the purposes hereof.

(H) The Authority has agreed to the said request of the Navayuga Jahnavi Toll
Bridge Private Limited, Concessionaire and has accordingly agreed to enter
into this Concession Agreement with the Concessionaire for execution of the
Project on DBFOT basis, subject to and on the terms and conditions set forth
hereinafter.

NOW Ti{EREFORE in consideration of the foregoing and the respective covenants
and agreements set forth in this Concession Agreement, the sufficiency and
adequacy of which is hereby acknowledged. and intending to be legally bound
hereby, the Parties agree as foliows:

l'
Concession Agreement



1"1

Development of Greenfield Bridge across River Ganges
and its approaches connecting Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at

Tajpur in the State of Bihar on DBFOT {Toll} basis

ARTICT,E 1

DEFINITIONS AI{D INTER"PRETATIO}\

Definitions

The words and expressions beginning with capital letters and defined in this

Agreement (including those in Article 48) shail, unless the context otherwise

requires, have the meaning ascribed thereto herein, and the words and

expressions defined in the Schedules and used therein shall have the meaning
ascribed thereto in the Scheduies.

Interpretation

In this Agreement, unless the context otherwise requires,

7.2

1"2.1

(a)

(b)

references to any legislation or any provision thereof shall include
amendment or re-enactment or consolidation of such legislation or
any provision thereof so far as such amendment or re-enactment or
consolidation applics or is capable of appiying to any transaction
entered into hereunder;

references to laws of India or indian law or reguiation having the

force of larv shali include the laws, acts. ordinanccs. rules,

regr-riations.b),c iar,vs or notifications which have thc force oi iar.r'in
the territory ol {nciia and as iiom time to time may be arnctrtled.

modifi cd, supplcmcnted. extended or re-enacted:

references tcl a ''pcrson" and w-ords denoting a natural person sha1l be

colstrued as a rcf'erence to any individual, flrm, company,
corporation. society. trust" government, state or agency of a state or
any association or partnership (whether or not having separate legal
personality) of trvo or more of the above and shali include successors

and assigns:

the table of conlents- headings or sub-headings in this Agreement are

for convenience of reference only and shall not be used in. and shall
not affect, thc constmction or interpretation of this Agrccmcnt,

the words "'include" and "including" are to be construed rvithout
iimitation and shall be deemed to be follorve d by "without
limitation" or "but not limited to" whether or not thcl' are followed
by such phrases.

references 1<l "construction" or "building" includc. unless the

context othe-ru isc requires" investigation, design" developing,
engineering. procurement, delivery, transportation. installation,

ssing. labrication, testing" commissioning and other activities
idental to the construction, and "construct" or "build" shall be

rued accordingll';

(c)

(d)

(e)

reement



Development of Greenfield Bridge aeross River Ganges
and its approaches conneeting Bakhtiyarpur Bypass of NH-31 nearvillage Karjan & NH-28 at

Tajpur in the State of Bihar on DBFOT (Toll) basis

(e)

(h)

(1)

fi)

(k)

(i)

(q)

(r)

(m)

references to "development" include, unless the context otherwise
requires, construction, renovation, refurbishing, augmentation,
upgradation and other activities incidental thereto, and "develop"
shall be construed accordingly;

any reference to any period of time shali mean a reference to that
according to Indian Standard Time;

any reference to day shall mean a refbrence to a calendar day;

references to a "business day" shall be construed as a reference to a
day (other than a Sunday) on rvhich banks in Patna are generally open
for business;

any reference to month shall mean a reference to a calendar month as

per the Gregorian calendar;

references to any date, period or Project Milestone shall mean anci

include such date, period or Projcct Milestone as may be cxtended
pursuant to this Agreement;

any reference to any period commencing "from" a specified day' or
date and "till" or "until" a specified day or date shall inclucle both
such days or dates: provided that if the last clay ol any pcriod
computed under this Agreemcnt is not a business day, thcn thc periocl
shall run until the end of thc next br.rsiness day;

the words importing singular shall include plural and v,ice \/ersa.

references to any gender shall include the other and the neurral
gender;

"lakh" means a hundred thousand (100,000) and "crore" means ten
miliion (10,000,000):

"indebtedness" shall be construed so as to include any obligation
(whether incurred as principal or surety) for the pa,vmenr or
repayment of monev. uhether present or future, actual or contingent:

references to the''w'incling-up". "dissolution", "insolvencr"'. or
"reorganisation'' ol a conrpzrn)'' or corpetration shall be construec'l so

as to include any equir alcnt or analogous proceedings uncler thc larv
of the jurisdiction in w'hich such company or corporarion is

incorporated or an)' .iurisdiction in which such companl or
corporation carries on business including the seeking of liquidarion.
winding-up, reorganisation. dissolution, arangement. protection ur
relief of debtors.

and except as othenvise provided in this Agreement. an)
e, at any time. to anv agreement, deed, instrument. licence or

of any description shall be construed as reference to thal

(n)

(o)

(p)

5 F-,+^^ *



Development of Greenfield Bridge across River Ganges
and its approaches connecting Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at

Tajpur in the State of Bihar on DBFOT (Toll) basis

agreement, deed, instrument, licence or other document as amendcd,
varied, supplemented, modified or suspended at the time of such
reference; provided that this Sub-clause shall not operate so as to
increase liabilities or obligations of the Authority hereunder or
pursuant hereto in any manner whatsoever;

(t) any agreement, consent, approval, authorisation, notice,
communication, information or report required under or pursuant to
this Agreement from or by any Parly or the Independent Engineer
shall be vaiid and effective only if it is in writing under the hand of a
duly authorised representative of such Party or the independent
Engineer, as the case may be, in this behalf and not otherwise;

(u) the Schedules and Recitals to this Agreement form an integral part of
this Agreement and will be in iull force and effect as though they
were expressly set out in the body of this Agreement;

(v) references to Recitals, Articles. Clauses. Sub-clauses or Schedules in
this Agreement shall, except r,vhere the context otherwise requires.
mean references to Recitais. Articles, Clauses, Sub-clauses and
Schedules of or to this Agreement, and references to a Paragraph
shall, subject to any contrary indication. be construed as a reference
to a Paragraph of this Agreement or of the Schedule in which sr-rch

reference appears: and

(w) the damages pa;,able by either Par-t1' to the other of them, as se1 foflh
in this Agreement, whether on pcr diem basis or otherwise" are

mutualiy agreed genuine pre-estimated loss and damage likely to be

suffered and incuned by the Pany entitled to receive the same and are
not by way of penalty (the "Damages").

(x) time shall be of the essence in the performance of the Parties'
respective obligations. if any time period speeified herein is
extended, such extended time shall also be of the essence.

1.2.2 l,nless expressiy provided otherwise in this Agreement, any Documentation
required to be provided or furnished by the Concessionaire to the Authority
and/or the Independent Engineer shall be provided free of cost and in three
copies. and if the Authority and/or thc Independent Engineer is required to
retum any such Documentation with their comments and/or approval, they
shall be entitled to retain trn'o copies thcrcol'.

1.2.3 fhe rule of construction, if any. that a contract should be interpreted against
thereof, shall notthe parlies responsible for the drafting and preparation

appl)'.

word or expression used in this Agreement shall, unless otheru'ise
or construed in this Agreement. bear its ordinary English meaning
these purposes, the General Clause s Aet 1897 shall not apply.
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1"3 Vleasurements and arithmetie eonventions

All measurements and calculations shall be in the metric systern and

calculations done to 2 (two) decimal places, with the third digit of 5 (five) or
above being rounded up and below 5 (five) being rounded down.

L.4 Priority of agreements and errors/discrepancies

1.4"I This Agreement, and all other agreements and documents forming part of or

referred to in this agreement are to be taken as mutually explanatory and,

unless otherwise expressly provided elsewhere in this Agreement, the
priority of this Agreement and other documents and agreements forming part
hereof or referred to herein shall, in the event of any conflict between them,
be in the foliowing order:

(a) this Agreement; and

(b) all other agreements and documents forming pafi hereof or referred to
herein;

i.e" the Agreement at (a) above shall prevail over the agreements and
documents at (b) above.

1.4.2 Subject to the provisions of Clause I "4.1. in casc of ambiguities or
discrepancies within this Agreement. the follorving shall apply:

(u) belween two ol more Clauses of this :\gleement. thc provisions of a

spccific Clause relevant to thc issue under consideration shall prevail
over those in other Clauses;

(b) between the Clauses of this Agreement and the Schedules, the
Clauses shall prevail and between Schedules and Annexes, the
Schedules shall prevail;

(c) between any two Schedules, the Schedule relevant to the issue shall
prevailt

(d) between the written description on the Drawings and the
Specifications and Standards, the latter shall prevail;

(e) between the dimension scaled from the Drawing and its specific
r,vritten dimension, the latter shall prevail: and

between any value written in numerals and that in words, the iatter
shall prevail.

(0
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ARTICLE 2

SCOPE OF THE PROJECT

2.1 Scope of the Project

. The scope of the Project (the "Scope of the Project") shall mean and
include, during the Concession Period:

construction of the Project on the Site set forth in Scheduie-A and as

specified in Schedule-B together with provision of Project Facilities
as specified in Schedule-C, and in conformity with the Specifications
and Standards set forth in Schedule-D;

operation and maintenance of the Project in accorclance with the
provisions of this Agreement; and

performance and fulfilment of all other obiigations of the
Concessionaire in accordance w-ith the provisions of this Agreement
and matters incidental lhereto or necessaly for the performance of
any or all of the obligations of the Concessionaire under this
Agreement.

(a)

(b)

(c)

a\

J\

.t4-
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AR"TICLE 3

GRANT OF COI{CBSSION

3"1 The Concession

3.1.1 Subject to and in accordance with the provisions of this Agreement, the
Applicable Laws and the Appiicable Permits, the Authority hereby grants to
the Concessionaire the concession set forlh herein including the exclusive
right, licence and authority to construct within the stipulated time frame
fixed by the Authority, operate and maintain the Project (the "Concession")
for a period of 30 (thirty) years commencing from the Appointed Date, and
the Concessionaire hereby accepts the Concession and agrees to implement
the Project subject to and in accordance with the terms and conditions set
forth herein:

3.1,2 Subject to and in accordance with the provisions of this Agreement,
Concession hereby granted shall oblige or entitle (as the case may be)
Concessionaire to:

the
the

(a)

(b)

Right of Way, access and licence to the Site for the purpose of and to
the extent conferred by thc provisions of this Agreement;

finance and construct the Pro.jcct vuithin the stipulateel time fi-ame
fixed b.v the Authority;

manage, operate and maintain tl-re Project and regulate thc use thereof
by third parties;

demand. collect an appropl-iate ljee (as per Notification issued by the
Authority) from vehicles and persons liable for payment of Fee for
using the Project or any part thereoland refuse entry ofany vehicle if
the Fee due is not paid;

perform and fulfil all of the Concessionaire's obligations under and in
accordance with this Agreement:

bear and pay all costs, expenses and charges in connection with or
incidental to the performance of rhe obligations of the concessionaire
under this Agreement; and

neither assign, transfer or sublet or create any lien or Encumbrance
'on this Agreement, or the Concession hereby granted or on the whole
or any part of the Project nor transfer, lease, lieense or pafi
possession thereof save and except as expressly permitted by this
Agreement or the Substitution Agrcement.

of [six laning]- Deleted

(c)

(d)
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(e)

(r)
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ARTICLE 4

CONDITIONS PRECEDEI{T

4.I Conditions Precedent

4.I "1 Save and except as expressly provided in Articles 4,9, 1A,24,34, 44 and 47,
the respective rights and obligations of the Parties under this Agreement
shal1 be subject to the satisfaction in full of the conditions precedent
specified in this Clause 4.1 (the "Conditions Precedent").

4.1.2 The Concessionaire may, upon providing the Performance Security to the
Authority in accordance with Arlicle 9, at any time after 190 (ninety)] days
from the date of this Agreement or on an earlier day acceptable to the
Authority. by notice require the Authority to satisly any or ail of the
Conditions Precedent set forth in this Clause 4.1.2 within a period of 30
(thirti,) days of the notice, or such ionger period not exceedin_e 60 (sixty)
days as may be specified therein, and the Conditions Precedent required to
be satisfied by the Authority prior to the Appointed Date shail be deemed to
have been fulfilled when the Authority shall have:

(a) provided to the concessionaire the Right of way to the Site in
accordance with the provisions ol clarise 10.3.1: provided that the
conditions set forth in Clause 10.3.2 shall also be satisfied on ol'prior
to the ;\ppointed Date;

(b) issued the L'ee \otification;

(c) procured for the Concessionaire the Righr of Way;

(d) procured approval of the Railway authorities in the form of a general
arrangement drawing that would enable the concessionaire to
construct road overbridges/ underbridges at level crossings on the
Project in accordance with the Specifrcations.and Standards and
subject to the terms and conditions specified in such approval; and

(e) procltred ali Applicable Permits relating to environmental protection
and conservation of the Site:

Provided that the Authority may from timc to tirnc bv notice extend, for up
to an aggregate of 6 (six) months, the period lbr procuring the approval set
forth in Sub-clause (d) and/ or Sub-clause (e) iihore and in that event the
land to be covered by overbridges or the alfected sccrions of the project, as--A 
lano Io 0c covered fly overbridges or tne allecte d scctrons of the Project, as' 

-ll::he,.1t.,l 
u)'.le..shall be included in the Appendix relerred to in Clause 10 3

dealt with in accordance with the provisions thereof; and provided
that upon procurement of such approval. thc Concessionaire shall be
to a period of 12 (twelve) months there liom for completion of the

Iror the avoidance of doubt. the approval speeified in Sub-
) and (e) above shall cease to be a Condition Precedent
of tirne under this Proviso.

'E:*
oi
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4"1.3 The Conditions Precedent required to be satisfied by the Concessionaire
prior to the Appointed Date shall be deemed to have been fulfilled when the
Coneessionaire shall have:

(e)

(a)

(b)

(c)

(d)

(h)

provided Performance Security to the Authority;

executed and procured execution of the Escrow Agreement;

executed and procured execution of the Substitution Agreement;

procured all the Applicable Permits specified in Scheduie-E
unconditionaily or if subject to conditions, then all such conditions
shall have been satisfied in full and such Applicable Permits are in
full force and effect;

executed the Financing Agreements and delivered to the Authority 3

(three) true copies theleof, duly attested by a l)ir:ector of the
Concessionaire;

(t delivered to the Authority 3 (three) true copies of the Financiai
Package and the Financial Model, duly attested by a Director of the
Conccssionaire. along with 3 (three) soft copies of the Financial
Modei in MS Excel version or any substitute thereof, which is
acceptable to the Senior Lenciers'

(e) deiivercd to the Authority from the Consortium Mcmbers. their
respective confirmation, in original, of the con'cctness oi their
representations and wan'anties setforth in Sub clauses (k), (l) and (m)
of clause 7.1 bf this Agreement; and

delivered to the Authority a legai opinion from the legal counsel of
the Concessionaire with respect to the authority of the Concessionaire
to enter into this Agreement and the enforceability of the provisions
thereof:

Provided that upon request in writing by the Concessionaire. the Authority
mav, in its discretion. r,r'aive any of the Conditions Precedent set forth in this
Clause 4"1.3.

4.1.4 Each Party shall make all reasonable endeavours to satisi.r,the Conditions
Precedent within the time stipulated and shall provide the other Party with
such reasonable cooperation as may be required to assist that Party in

e oneession ,Agreement
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4"2 Damages for delay by the Authority

In the event that (i) the Authority does not procure fulfilment of any or all of
the Conditions Precedent set forlh in Clause 4.1.2 within the period specified
in respect thereof and (ii) the delay has not occurred as a result ofbreach of
this Agreement by the Concessionaire or due to Force Majeure, the Authority
shall pay to the Concessionaire Damages in an amount calcuiated at the rate
of 0"1o/o (zero point one per cent) of the Performance Security for each day's
delay until the fulfilment of such conditions Precedent, subject to a
maximum of 20Yo (twenty percent) of the Performance Security"

Damages for delay by the Concessionaire

In the event that (i) the concessionaire does not procure fulfilment of any or
ali of the Conditions Precedent set forth in Clause 4.1.3 rvithin a period of
180 (one hundred and eighty) days fi'om the dare of this Agleement, and (ii)
the deiay has not occulred as a result of breach of this Agreement by the
Authority or due to Force v{ajeure, the concessionaire shall pay to the
Authority Damages in an amount calculated at the rate of 0.zo/o (zero point
two per cent) of the Performance Security for each day's deiay until the
fulfilment ol such conditions Precedent, subject to a maximum of 20o/o
(twenty gtg{{ent) olhe Periormancc Security:

:--Jr

4.3
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ARTICLE 5

OBLIGATIONS OF THE CONCESSIONAIRE

5.1 Obligations of the Concessionaire

5"1.1 Subject to and on the terms and conditions of this Agreement, the
Concessionaire shall, at its own cost and expense, procure finance for and
undertake the design, engineering, procurement, construction, operation and
maintenance of the Project and observe, fulfil, compiy with and perform all
its obligations set out in this Agreement or arising hereunder.

5 "l "2 The Concessionaire shall comply with all Applicabie Lar.vs and Applicable
Permits (including renewals as required) in the performance of its obligations
under this Agreement.

5.1"3 Sribject to the provisions of Clauses 5.1.1 and 5.7.2" the Concessionaire shall
discharge its obligations in accordance with Good Industry Practice and as a
reasonable and prudent person.

5.1"4 'l'he Concessionaire shall, at its own cost and expense, in additionto and not
in derogation of its obligations elsewhere set out in this Agreement:

(a) make, or callse to be madc. nccessary appiications to ihe rclcvari{.
Government Instrumentalitics rvith such pafiicular"s anci details as

may be required for obtaining Applicable Permits (othcr than those
set forth in Clause 4.1.2). and obtain and keep in forcc and eft'cct
such Appiicable Permits in conibrmity with the Applicablc L-arvs:

(h,) procure, as required, the appropriate proprietary rights" licences.
agreements and permissions lor materials, methods, processes and
systems used or incorporated into the Project;

(c) perform and fulfil its obligations under the Financing Agreements:

(d) make reasonable efforts to maintain harmony and good industrial
relations among the personncl employed by it or its Contractors in
connection rvith the perfbnnance of its obligations under this
Agreement;

(e) make reasonable effbrts to t"acilitate the acquisition of land requircd
for the purposes of the Agreemcnt:

(1) ensure and procure thal its ('ontractors comply with ail Applicable

-? Permits and Applicable l-arvs in the performance by them of anv of
he Concessionaire's obligations under this Agreement,

/t {'l
not do or omit to do anr" act. decd or thing whieh may in any manner

provisions of this Agreement:

6r
st

4
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violative of any of the
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(h) support, cooperate with and facilitate the Authority
implementation and operation of the Projeet in aceordance
provisions of this Agreement; and

(i) transfer the Project to the Authority upon Termination of this
Agreement, in accordance with the provisions thereof.

5.2 Obligations relating to Project Agreements

5.2"I It is expressly agreed that the Concessionaire shall, at all times, be
responsible and liabie for all its obligations under this Agreement
notwithstanding anything contained in the Project Agreements or any other
agreement, and no default under any Project Agreement or agreement shall
excuse the Concessionaire from its obligations or liability hereunder"

5"2.2 The Concessionaire shall submit to the Authority the drafts of all Project
Agreements or any amendments or replacements thereto for its review and
comments, and the Authority shall have the right but not the obligation to
undertake such review and provide its comments, if dfly, to the
Concessionaire within 15 (fifteen) days of the receipt of such drafts. Within
7 (seven) days of execution of any Project Agreemenl or amendment thereto,
the Concessionaire shall submit to the Authority a true copy thereof, duly
attested by a Director of the Concessionaire, for its record. For the avoidance
of doubt, it is agreed that the review and comments hereunder shall be
limited to ensuring compliance with the terms of this Agreement. It is flrrther
agreed that no review and/or obseryation of thc Authority and/or its lailure to
review" and/or convey its observations on any document shall reiievc the
Concessionaire of its obligations and liabilities under this Agreement in any
manner nor shall the Authority be liable for the same in any manner
whatsoever.

5"2.3 The Concessionaire shall not make any addition. replacement or amendments
to any of the Financing Agreements without the prior written consent of the
Authority if such addition. replacement or amendment has, or may have, the
effect of imposing or increasing any financial liability or obligation on the
Authority, and in the event that any replacement or amendment is made
without such consent, the Concessionaile shall not enfbrce such replacement
or amendmenl nor permit enforcement thereof a-eainst the Authority. For the
avoidance of doubt, the Authority acknowledges and agrees that it shall not
unreasonably withhold its consent fbr restructr:ring or rescheduling of the
Debt Due.

5.2"4 The Concessionaire shall procure that each rif the Project Agreements
contains provisions that entitle the Authority to step into such agreement, in
its sole discretion" in substitution of the Concessionaire in the event of
Termination or Suspension (the "Covenant")" Iror the avoidance of doubt, it
is expressl,v agreed that in the event the Authority does not exercise such
ights of substitution within a period not exeeeding 90 (ninety) days from the

sfer Date" the Project Agreements shall be deemed to eease to be in
and ellect on the Transfer Date withollt an), liability whatsoever on the

in the
with the

Agreement
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Authority and the Covenant shall expressly provide for such eventuality. The
Concessionaire expressly agrees to include the Covenant in all its Project
Agreements and undertakes that it shall, in respect of each of the Project
Agreements, procure and deliver to the Authority an acknowledgment and
undertaking, in a form acceptable to the Authority, from the counter
party(ies) of each of the Project Agreements, whereunder such counter
party(ies) shall acknowledge and accept the Covenant and undertake to be
bound by the same and not to seek any relief or remedy whatsoever from the
Authority in the event of Termination or Suspension.

5.2.5 Notwithstanding anything to the contrary contained in this Agreement, the
Concessionaire agrees and acknowledges that seiection or replacement of an
O&M Contractor and execution of the O&M Contract shall be subject to the
prior approval of the Authority from national security and public interest
perspective, the decision of the Authority in this behalf being final,
conclusive and binding on the Concessionaire, and undefiakes that it shall
not give effect to any such selection or contract withor-rt prior approval of the
Authority. For the avoidance of doubt, it is expressly agreed that approval of
the Authority hereunder shall be limited to national security and public
interest perspective, and the Authority shall endeavour to convey its decision
thereon expeditiously. It is aiso agreed that the Authority shall not be liable
in any manner on account of grant or othenvise of such approval and that
such approval or denial theleof sha1l not in any manner absolve the
Concessionaire or its Contractors fiom any liability or obligation under this
Agreement

5.3 Obligations relating to Change in Ownership

5.3.1 The Concessionaire shall not undertake or permit any Change in Ownership,
except with thc prior approval of the Authority.

5.3.2 Notwithstanding an-vthing to the contrary contained in this Agreement, the
Concessionaire agrees and acknowledges that:

(i) all acquisitions of Equity by an acquirer, either by himself or with
any person acting in concert, directly or indirectly, including by
transfer of the direct or indirect legal or beneficial ownership or
control of an1, Equity, in aggregate of not iess than 15% (fifteen per
cent) of the toral l:quity of the Concessionaire; or

(ii) acquisition of ar-ry control directly or indircctly o1' the Board of
Directors of thc Concessionaire by any person either by himself or

_.2 together with any person or persons acting in concert with him

/-"f,*ali constitule a Change in ownership requiring prior approvai of the
ty from national security and public interest perspective. the decision

ority in this behaif being final, conclusive and binding on the
ire, and undertakes that it shall not give eff-ect to any sueh
of Ecluity' or eontrol of the Board of I)ireetors of the
ire without such prior approval of the Authclritv. For the
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avoidanee of doubt" it is expressly agreed that approval of the Authority
hereunder shall be limited to national seeurity and publie interest
perspeetive, and the Authority shail endeavour to convey its decision thereon
expeditiously. It is also agreed that the Authority shall not be liable in any
manner on account of grant or otherwise of such approval and that such
approval or denial thereof shall not in any manner absolve the
Concessionaire from any liability or obligation under this Agreement.

For the purposes of this Clause 5.3 .2:

(a) the expression "acquirer", "control" and "person acting in concert"
shall have the meaning ascribed thereto in the Securities and
Exchange Board of India (Substantial Acquisition of Shares and
Takeover) Regulations, 1997 or any statutory re-enactment thereof as

in force as on the date of acquisition of Equity, or the control of the
Board of Directors, as the case may be, of the Concessionaire ;

the indirect transfer or control of legal or beneficial ownership of
Equity shall mean transfer of the direct or indirect beneficial
ownership or control of any company or companies whether in India
or abroad which resuits in the acquirer acquiring control over the
shares or voting rights of shares of the Concessionaire; and

power to appoinr. whcrher by contract or by virtue ol' control or
accluisition of shales of any company holding directll' or through one
or more companics (whether situate in India or abroad) the lrquit;' of
the Concessionairc. no1 less than haif of the directors on the Board of
Directors of the Concessionaire or of any company, directly or
indirectly whether situate in India or abroad, having ultimate control
of not less than 15o (fifteen per cent) of the Equiry of the
Concessionaire shall constitute acquisition of control, directly or
indirectly, of the Board olDirectors of the Concessionaire.

5.,1 Employment of foreign nationals

The Concessionaire acknou'lcdges, agrees and undertakes that ernployment
of foreign personnel by the Concessionaire and/or its contractors and their
sub-contractors shall be subjcct to grant of requisite reguiatory permits and
approvals including employmcntiresidential visas and work perrnits. if any
required, and the obligation to apply for and obtain the same shail and will
always be of the Conccssionaire and. notwithstanding anything to the
contrary contained in this Agreement, refusal of or inabiiity to obtain any
suchpermits and appro'u'als b1.'the Concessionaire or any of its conrractors or
ub-contractors shaii not constitute Force N4ajeure Event, and shall not in any

manner excuse the Conccssionaire liom the performanee and discharge of its

(b)

(c)

ffi
st

6lligari^ags and liabilities undcr this Agreement.
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Employment of trained personnel

The Concessionaire shall ensure that the personnel engaged by it in the
performance of its obligations under this Agrecment are at ali times properly
trained for their respective functions"

Sole purpose of the Concessionaire

The Concessionaire having been set up for the sole purpose of exercising the
rights and observing and performing its obligations and liabilities under this
Agreement, the Concessionaire or any of its subsidiaries shall not, except
with the previous written consent of the Authority, be or become directly or
indirectly engaged, concerned or interested in any business other than as
envisaged herein.

Branding of the Project

The Project or any part thereof shall not be branded in any manner to
advertise, display or reflect the name or identity of the Concessionaire or its
sharehoiders. The Concessionaire undertakes that it shall not, in any manner,
use the name or entity of the Project to advertise or display its own identity,
brand equity or business interests, including those of its shareholders, save
and except as may be necessary in the normal course of business" For the
avoidance of doubt, it is agreed that the Concessionaire may display its own
namc at a spot where other public noticcs are displayed for the l,sels. It is
iurther agreed that the Project shail bc kuown, promoted, displaycci and
advertised by the narne of ''<:k 'r 

* *,

l-acilities for physically challenged and elderly persons

l"he Concessionaire shall, in conformity with the guidelines issued from time
to time by the Ministry of Social Justice and Empowerment, or a substitute
thereof, procure a barriel free enr,ironment for the physically and visually

/-*:P"ged 

or elderlv persons using rhe Project.
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ARTICLE 6
OBLIGATIONS OF THE AUTHORITY

6.1 Obligations of the Authority

6' l ' l The Authority shail, at its own cost and expense undertake, compry with andperform alr its obrigations set out in rhis Agr.;;."r;; 
";i;;il;;iJ"l;;: 

-

6'1'2 The Authority agrees to provide support to the Concessionaire andunderrakes ro 
. 
observe, comply 

),vlth 
';n; p;;f.;;, ,;o:."';;-'uira'inaccordance with the provisions ortni, agr""n'iniu"a rn" Appricabre Laws,the following:

(a) upon written request from the concessionaire, and subject to theconcess ionaire comprying_ with Appricabre ruwr, prouiJ"'r-r*onuur,'' support'and assistance toJhe concession"i.;i; procuring AppricabrePermits required from any Government Instrumentarity forimplementation and operation of tn. p.f..l, "

. J --t

(b) upon written request from the concessionaire, provide reasonabreassistance to the concessionlil.. in out"ining uccess to ail necessaryinfrastructure facilities and utilities, i".i;;i;; ivater and electricity atrates and on terms no less favourable to i'h, concessionaire tiranthose generaily availabre to commercial customers receivino
substantial ly equivalent services;

(c) procure that no barriers are erected or placed on or about the project
by any Government Instrumentarity or pr;;; craiming through orunder it, except for reasons of EmergenJy,^"rti"".l security, raw andorder or collection of inter_state taxeJ; ----"-J ' '*" *'.'

(d) make best enl^.:I._ur: to procure that no rocal Tax, toll or charge islevied-o,r imposed on the uie of whorr o, un/purt of the project;

(e) subject to and in accordance with the Applicable Laws, grant to theconcessionaire the authority to regulate tiiin"-o" the project;

(0 assist the concessionaire in procuring Police assistance for regulationof traffic, removar of trespassers and-security on o, ut thrt.j;;;1""'
(g) not do or omit to do any act, deed or tlrrng which may in any mannerbeviolativeofanyoftheprovisionsofthiifi;;;.#'-..-..J

(h) supporl, cooperate with and faciiitate the Concessionaire in theimplementatiol.and operation of the projecl ;-;;r;rd*;ffi ;i:provisions of this Agreement; and

(i) upon written

Concession

provlsl
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its Contraetors to obtain applicable visas and work permits for the
purposes of discharge by the Concessionaire or its Contraetors their
obligations under this Agreement and the Project Agreements

Maintenance obligations prior to Appointed Date- Deleted

Obligations relating to Competing Roads

The Authority shall procure that during the subsistence of this Agreement,
neither the Authority nor any Government Instrumentality shall, at any time
before the 12th (twelfth) anniversary of the Appointed Date, construct or
cause to be constructed any parallel Competing bridge Road connectivity
which materially effect the traffic; provided that the restriction herein shall
not apply if the average traffic on the Project in any year exceeds 90%
(ninety percent) of its designed capacity specified in Clause 29.2.3. Upon
breach of its obligations hereunder, the Authority shall be liable to payment
of compensation to the Concessionaire under and in accordance with Clause
35.4"

6.3
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ARTICLE 7

REPRESENTATIONS AI{D WARRANTIES

7 "l Representations and Warranties of the Concessionaire

The Concessionaire represents and warrants to the Authority that:

(a)

(b)

(c)

(d)

it is duly organised and vaiidly existing under the laws of India, and
has full power and authority to execute and perform its obligations
under this Agreement and to carry out the transactions contemplated
hereby;

it has taken ali necessary corporate and other actions under
Applicable Laws to authorise the execution and delivery of this
Agreement and to validly exercise its rights and perform its
obligations under this Agreement;

it has the financial standing and capacity to undertake the project in
accordance with the terms of this Agreement;

this Agreement constitutes its legal, valid and binding obligation,
enforceable against it in accordance with the terms hereot, and its
obligations under this Agreement will be legally valid, binding and
enforceable obligations against it in accordance with the terms
hereof;

it is subject to the laws of India, and hereby expressly and irrevocably
waives any immunity in any jurisdiction in respect of this Agreement
or matters arising thereunder including any obiigation, liability or
responsibil i ty hereunder:

the information furnished in the Bid and as updated on or before the
date of this Agreement is true and accurate in all respects as on the
date of this Agreement:

the execution" delivery and performance of this Agreement wiil not
conflict with. result in the breach of, constitute a default under, or
accelerate performance required by any o1' the terms of its
Memorandum and Articles of Association ol anv member of the
Consortium or any Applicable Laws or anv co'enant: colttract,
agreement. affangement, understanding, decrec or order ro which it is
a party or by rvhich it or any of its properties or assers is bound or
affected;

there are no actions. suits, proeeedings, or investigations pending or,
to its knowlcdge. lhreatened against it at law or in equity before any

Eourt or before anv other judiciai, quasi-judicial or other authority,
l!\outcome of uhich may result in the breach of this Agreement or

(e)

(0

(e)

,."5'

=ryqitr

individually or in the aggregate ma,v result in any material
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(i)

u)

(k)

impairment of its ability to perform any of its obligations under this
Agreement;

it has no knowledge of any violation or defauit with respect to any
order, writ, injunction or decree of any court or any legally binding
order of any Government Instrumenlality which may result in any
material adverse effect on its ability to perform its obligations under
this Agreement and no fact or circumstance exists which may give
rise to such proceedings that would adversely affect the performance
of its obligations under this Agreement;

it has complied with Applicable Laws in all material respects and has
not been subject to any fines, penalties, injunctive relief or any other
civil or criminal liabilities which in the aggregate have or may have a
material adverse effect on its ability to perform its obiigations rinder
this Agreement;

it shall at no time undertake or permit any change in ownership
except in accordance with the provisions of clause 5.3 and that thc
selected bidder, together with its Associates, hold not less than 51%
(fifty-one percent) of its issued and paid up Equity as on the date of
this Agreement; and that no member of the consortium rvhose
technical and financial capacity was evaluated for the purposes of
pre-qualification and short-listing in response to the Request lbr
Qualification shall hoid iess than 260/o (twenty six per cenr) of such
Equity during the conslrr:ction Period and two years therealier along
with its Associatcs:

Provided further that any such request made under art7.1(k) and / or
art. 48, at the option of the authority, may be requiied to be
accompanied by a suitable no objection letter from lenders.(l)
the selected bidder and its Associates have the financial standing and
resources to fund the required Equity and to raise the debt necessary
for undertaking and implenrenting the project in accordanee with this
Agreement;

the selected bidder is dul1, organised and vaiidly existing under thc
laws of the jurisdiction of its incorporation, and has requested the
Authority to enter into this Agreement with the contessionaire
pursuant to the Letter of Award, and has agree<i to and
unconditionally accepted the terms and conditions set for-rh in this
Agreement;

all its rights and interesrs in rhe Project shall pass to and r.,est in the
uthority on the Translcr l)ate free and clear of all liens. clairns and

Encumbrances, without anl' turther act or deed on its pafl or that of
the Authority, and that none of the Project Assets shall be acquired

Fy it, subject to any agrecment under which a seeurity interest or
her lien or Encumbrance is retained by any person, save and except
\expressly provided in rhis Agreement;

, f r.

(m)

1* Fatnl''Ekd4#f
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(o)

(p)

(q)

no representation or warranty by it contained herein or in any other
doeument furnished by it to the Authority or to any Governrnent
Instrumentality in relation to Applicable Permits contains or will
contain any untrue or misleading statement of material fact or omits
or will omit to state a material f-act necessary to make such
representation or warranty;

no sums, in cash or kind, have been paid or will be paid, by it or on
its behalf, to any person by way of fees, commission or otherwise for
securing the concession or entering into this Agreement or for
influencing or attempting to influence any officer or employee of the
Authority in connection therewith; and

all information provided by the selected bidder in response to the
Request for Quaiification and Request for Proposais or otherwise. is
to the best of its knowledge and belief, true and accurate in all
material respects.

7"2 Representations and Warranties of the Authority

fhe Authority represents and warrants to the concessionaire that:

(a)

(b)

(c)

(.1)

(e)

it has full power and authority to execute, deliver and perform its
obligations under this Agreement and to carry out the transactions
contemplated herein and that ir has taken all actions necessary/ to
exccute this Agreemeut. ercrcisc irs rights ancl pcrlorm irs
obligations, under this Agrcemcnt:

it has taken all necessary acrions under the Appricable Laws to
authorise the execution, deliver,v and performance of this Agreement;

it has the financial standing and capacity to perform its obligations
under this Agreement;

this Agreement consritures a legal. valid and binding obligation
enforceable against it in accordance wirh the terms hereof;

it has no knowledge of anv violation or default with respect to any
order, writ, injunction or anr. decree of any court or any legally
binding order of any Governmenr Instrumentality which may resuit in
any material adverse effecr on the Authority's ability to perform its
obligations under this Agrecrrent:

it has complied with Applicabic l-arvs in all material respects;

it has the right, power and arthority to manage and operate the
Project up to the Appointed Darc:

t has good and valid right to rhc Site" and has power and authority ro
nt a licence in respect therelo to the Coneessionaire; and

4*,
tr3%C\
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(i) upon the coneessionaire paying the coneession Fee and eompiying
with the covenants herein, it shall not at any time during thc term
hereof, interfere with peaceful exercise of the rights and discharge of
the obligations by the concessionaire, subject to and in accordance
with the provisions of this Agreement"

(j) impose, collect, appropriate the toll as provided in this Agreement.

Disclosure

In the event that any occunence or circumstance comes to the attention of
either Party that renders any of its aforesaid representations or warranties
untrue or incorrect, such Party shall immediately notify the other party of the
same. Such notification shall not have the effect of remedying any breach of
the representation or warranty that has been found to be untrue or incorrect
nor shali it adlerseiy affect or waive any obligation of eithel Party under this
Agreeme
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ARTICLE 8

DISCLAIMER

8"1 Disclaimer

8.1.1 The Concessionaire acknowledges that prior to the execution of this
Agreement, the concessionaire has, after a complete and careful
examination, made an independent evaluation of the Request for
Qualification, Request for Proposals, Scope of the Project, Specifications and
Standards, Site, local conditions, physical qualities of ground, subsoil ancl
geology, traffic volumes and ail information provided by the Authority or
obtained procured or gathered otherwise, and has determined to its
satisfaction the accuracy or otherwise thereof and the nature and extent of
difficulties, risks and hazards as are likely to arise or may be faced by it in
the course of performance of its obligations hereunder. Save as provided in
Clause 7.2, lhe Authority makes no replesentatjon whatsoever, express,
implicit or otherwise, regarding the accuracy. adequacy, coffectness,
reliabiiity and/or completeness of any assessment, assumptions, statement or
information provided by it and the Concessionaire confirms that it shall have
no claim whatsoever against the Authority in this regard.

8.1"2 The Concessionaire acknowledges and heleby accepts the risk of
inadequacy. mistake or error in or relating to any of thc matters set forth in
Clause 8"1.1 above and hereby acknowledgcs and ap.rees that the Ar.rthority
shall not be liable lor the same in any mannel u,'hatsoever to the
Concessionaire" {the Consortium Members and their} Associates or any
person claiming through or under any of them.

8" 1 .3 f'he Parties agree that any mistake or effor in or relating to any of the matters
set forth in Clause 8.1 .1 above shall not vitiate this Agreement"

8.1 "4 In the event that either Party becomes aware of anlr mistake or effor relating
to any of the matters set forth in Clause 8.1.1 above, that Party shall
immediately notify the other Party, specifying the mistake or error.

8.1.5 Except as otherrvise provided in this Agreement. all risks relating to the
Project shali be borne by the Concessionaire and the Authority shall not be

-W in an-v manner for such risks or the consequences thereof.l:&;
2fl2,
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Part III
Development and Operations

i
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ARTICLE 9

PERFORMAI''CE SECURITY

9.1 Performance Securify

9.1.1 The Coneessionaire shall, for the performance of its obligations hereunder
during the Construction Period, provide to the Authority no later than 180
(one hundred and eighty) days from the date of this Agreement, an
irrevocable and unconditional guarantee from a Scheduled Commercial Bank
for a sum equivalent to Rs. 75.L3lcrore (Rupees Seventy five crore thirteen
lacs and seven thousand) in the fbrm set forth in Schedule-F (the
"Performance Securify"). Until such time the Performance Security is
provided by the Concessionaire pursuant hereto and the same comes into
effect, the Bid Security' shail remain in force and effect, and upon such
provision of the Performance Security pursuant hereto, the Authority shall
release the Bid Security to the Concessionaire.

9.1.2 Notwithstanding anything to the contrary contained in this Agreement, in the
event Perforrnance Security is not provided by the Concessionaire within a
period of 180 (one hundred and eighty) days from the date of this
Agreement, the Authority may encash the Bid Security and appropriate the
proceeds thereof as Damages, and thereupon all rights, privileges, claims ancl
cntitlements of the Concessionaire under or arising out of this Agreerncnt
shail be deemed to have been waived by. and to have ceased with the
concurrence of the Concessionaire, and the Concession Agreemeni shail be
deemed to have been terminated by mutual agreement of the parties.

g.2 Appropriation of Performance Security

upon occurrence of a Concessionaire l)eflault, the Authority shall, without
prejudice to its other rights and remedies hereunder or in law, be entitled to
encash and appropriate the relevant amounts from the Performance Security
as L)amages for such Concessionaire De1-ault. Upon such encashment and
appropriation from the Performance Securitl,- the Concessionaire shall,
u'ithin 30 (thifiy) days thereof, replenish. in case of partial appropriation. ro
its originai level the Performance Securitv, and in case of appropriation of
thc entire Performance Security provide a liesh Peiformance Security, as the
case mav be, and the Concessionaire shall. within the time so granted"
replenish or furnish fresh Performance Sccr-rrity as aloresaid failing which
the Authority shall be entitled to terminate this Agreement in accordance
uith Anicle 37. Upon replenishment or lirrnishing of a fresh Performance
Security. as the case may be. as aforesaid. the concessionaire shall be
crrtitled to an additionai Cure Period of 90 (ninety) days for remedying the
(.oncessionaire Default, and in the event olthe Concessionaire not curing its

rfault within such Cure Period. the Authority' shall be entitled to encash ancl
ropriate such Perfofinance Securitl' as l)arnages, and to terminate this

effi
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9.3 Release of Performance Security

The Performance Security shall remain in force and effect for a period of one
year from the Appointed Date, but shall be released earlier upon the
Concessionaire expending on Project construction an aggregate sum that is
not less than 20o/a (twenty per cent) of the Total Project Cost; provided the
Concessionaire is not in breach of this Agreement. Upon request made by the
concessionaire for release of the Performance Security along with the
particulars which establish satisfaction of the requirements specified under
this clause 9.3, $,e Authority shali release the Performance Security
forthwith.

<-
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ARTICLE 1O

R.IGHT OF WAY

10"1 The Site

The site of the Project shall comprise the real estate described in Schedule-A
and in respect of which the Right of Way shall be provided and granted by
the Authority to the Concessionaire as a licensee under and in accordance
with this Agreement (the "Site"). For the avoidance of doubt, it is hereby
acknowledged and agreed that references to the Site shall be construed as
references to the real estate required for developing ofthe Project as set forth
in Schedule-A,.

n2 Licence, Access and Right of Way

10'2.1 The Authority hereby granls to the Concessionaire access to the Site for
carrying out any surveys, investigations and soil tests that the Concessionaire
may deem necessaly during the Development Period, it being expressly
agreed and understood that the Authority shall have no liability;h*tro.,r.,
in respect of survey, investigations and tests carried out or work undertaken
by the Concessionaire on or about the Site pursuant hereto in the event of
Termination or otherwise. 

:

14.2"2 In consideration of the Concession Fee, this A-erecmcnt and thc cor;enants
and warranties on the part of the Concessionaire hercin containecj. thc
Authority" in accordance with the terms and conclitions se1 ibrth herein,
hereby grants to the Concessionaire, commencing from the Appointed Date,
leave and licence lights in respect of ali the land lalong with'any buildings,
constructions or immovable assets, if any, thereon) comprising the Site
which is described" delineated and shown in Scheduie-A hereto (the
"Licensed Premises"), on an "as is where is'. basis, free of any
Encumbrances, to develop, operate and maintain the said Licensed premises,
together with all and singular rights, iiberlies. privileges. easements and
appurtenances whatsoever to the said Licensed Premises. hereditaments or
premises or any part thereof beionging to or in anvw.a\. appurtenant thereto
or enjoyed therewith, for the duration of the Concession period and, for the
purposes permitted under this Agreement, and fbr no other purpose
whatsoever.

14.2.4 It is expresslv a-Qreed that the Licence granted hereunder shalj terminate
automatically and fbrthwith, without the need for an1, action to be taken by
the AuthoritY to terminate the Licence, upon thc. I'ermination of this
Agreement for an.r, reason whatsoever.

Development of Greenfield Bridge across River Ganges
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The concessionaire hereby irrevocably appoints the Authority (or its
nominee) to be its true and lawful attorney, to execute and sign in the name
of the Concessionaire a transfer or surrender of the licencc sranted hereunder

time afier thc- concession period has expired or hai been terminated
{

terms hereof " a sufficient proof of which r,"'ill bc the declaration of
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any duly authorised officer of the Authority, and the Coneessionaire eonsents
to it being registered for this purpose.

10.2"6 it is expressiy agreed that trees on the Site are property of the Authority
except that the Concessionaire shall be entitled to exercise usufruetory rights
thereon during the Concession Period;

10"3 Procurement of the Site

10.3.1 Pursuant to the notice specified in Clause 4.7.2, the Authority Representative
and the Concessionaire shall, on a mutually agreed date and time, inspect the
Site and prepare a memorandum containing an inventory of the Site
including the vacant and unencumbered land, buildings, structures, roacl
works, trees and any other immovable property on or attached to the Site.
Such memorandum shall have appended thereto an appendix (the
"Appendix") specifying in reasonable detail those parts of the Site to which
vacant access and Right of Way has not been granted to the Concessionaire.
Signing of the memorandum, in two counterparts (each of which shall
constitute an original), by the authorised representatives of the Parties shall
be deemed to constitute a valid licence and Right of way to the
Concessionaire for free and unrestricted use and development of the vacant
and unencumbered Site during the Concession Period under and in
accordance with the provisions of this Agreernent and for no other purpose
whatsoever. For the avoidance of doubt, it is agreed that valid licence and
Right of Way with respect to the pafis of the Site as set forrh in rhe Appendix
shali be deemed to have been granted to the Concessionarlc upon viicant
access thereto being provided by the Authority to the Concessionaire "

rc 3 .2 Without prejudice to the provisions of Clause 1 0.3. 1 . the Parties hereto agree
that on or prior to the Appointed Date, the Authority shall have granted
vacant access and Right of Way such that the Appendix shall not include
more than 20o/o (twenty per cent) of the total area of the Site required and
necessary for developing the Project, and in the event Financial Ciose is
delayed solely on account of delay in grant of such vacant access and Right
of Way, the Authority shall be iiable to payment of I)amages under and in
accordance with the provisions of Clause 4.2.

10.3"3 On and after signing the memorandum referred to in Clause 10.3.I . and untii
the Transfer Date. the Concessionaire shall maintain a rounc'l-rhe-clock vigil
over the Site and shall ensure and procure that no encroachment thereon
takes place, and in the event of any encroachment or occuparion on any part
thereof, the Concessionaire shall reporl such encroachment or occupation
forthwith to the Authority' and undertake its removal at its cost and expenses.

)ffi The Authority shail make best eflfor-ts to provide and granr rhc Right of Way
-t 7J--* the Concessionaire in respect of all land included in the Appendix. and in
€-' the event of delay for any reason other than Force Majeure or breach of this

by the Concessionaire, it shall pay to the Cloncessionaire
in a sum ealeulated at the rate of Rs. 50 (Rupees fifi.v) per day tor6*

#f6L

{Patna t

(one tirousand) square metres or part thereof commcncing frorn
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the 91st (ninety first) day of the Appointed Date and until sueh Right of Way
is procured"

10.3.5 Upon receiving Right of Way in respect of any land included in the
Appendix, the Concessionaire shall complete the Construction Works
thereon within a reasonable period to be determined by the Independent
Engineer in accordance with Good Industry Practice; provided that the issue
of Provisional Certificate shall not be affected or delayed on account of
vacant access to any part of the Site not being granted to the Concessionaire
or any construction on such part of the Site remaining incompiete on the date
of Tests on account of the delay or denial of such access thereto. For the
avoidance of doubt, it is expressly agreed that Construction Works on all
lands for which Right of Way is granted within 90 (ninety) days of the
Appointed Date shall be completed before the Project Completion Date. It is
further agreed that the obligation of the Concessionaire to complete the
affected Construction Works shall subsist so iong as the Authority continues
to pay the Damages specified herein, and upon the Authority ceasing to pay
such Damages after giving 60 (sixty) days' notice thereof to the
Concessionaire, the obligation of the Concessionaire to complete snch works
on such part of the Site shall cease forthwith. It is also expressly agreed that
completion of the respective Construction Works within the time determined
by the Independent Engineer hereunder shall be deemed to be Project
Milestones for the purposes of levy and recovery of Damages under ancl in
accordance with the provisions of Clause 12.4.2.

10.i.6 'fhe Concessionaire shall. if so required by the Authority. procure on hehali-
of the Authority, on the terms and to the extent specihed by the Auihoriry.
the additional land required for Toll Plazas, Traff,rc Aid Posts, Medical Aid
Posts, under passes and over passes or for construction of works specified in
Change of Scope Order issued under Article 16, in accordance with this
Agreement and upon procurement, such land shall form part of the Site and
vest in the Authority; provided that the Concessionaire may, by notice given
to the Authority no later than 60 (sixty) days from the Appointed Date or the
date of Change of Scope Order. as the case may be, require the Authoritl' to
initiate and undertake proceedings fbr acquisition of such land under the
provisions of the Section 17 (Emergent/ Urgent circumstances) of Land
Acquisition Act, 1894 and the Authority shall take all such steps as ma1- be
reasonably necessary for such land aequisition forthwith; provided further
that the cost of land acquired under this Clause i0.3.6 shall be bome bv the
Authority in accordance with the Act; provided also that the land to be
acquired by the Authority hereunder. prior to the Appointed Date. shail be
deemed to be included in the Appendix referred to in this Ciause 10.3 and
dealt with in accordance with the provisions thereof" For the avoidance of
doubt, it is agreed that the minimum area of land to be acquired for thc foll

-Z P\azas and approach roads thereo{' shall conform to the provisions of

a-4--tchedule - B and Schedule - C. Ir is further agreed that the Authorirl' ma\'. at
L {'< any time after the Bid Date. suo molo acquire the land required hereundcr.

ionaire may proclrre at ils cost and expense and
y be required bv it tbr Additional Facilities and

on its own the
the Autherrity
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shall have no obligation or liability in respect thereof. For the avoidanee of
doubt, the Concessionaire shall seek pdor consent of the Authority to
connect any Additional Facility to the Project and such consent shall not be
unreasonably withheld.

10"4 Site to be free from Encumbrances

Subject to the provisions of Clause 10.3, the Site shall be made available by
the Authority to the Concessionaire pursuant hereto free from all
Encumbrances and occupations, encroachments and without the
Concessionaire being required to make any payment to the Authority on
account of any costs, compensation, expenses and charges for the acquisition
and use of such Site for the duration of the Concession Period, except insofar
as otherwise expressly provided in this Agreement. For the avoidance of
doubt, it is agreed that existing rights of w-ay, easements, privileges, liberties
and appurtenances to the Licensed Premises shall not be deemed to be
Irncumbrances.

10.5 Protection of Site from encroachments

I)uring the Concession Period, the Concessionaire shall protect the Site from
any and all occupations, encroachments or Encumbrances, and sha1l not
place or create nor permit any Contractor or other person claiming through or
under the Concessionaire to place or create anv Encumbrance or security
intcrest over all or any parl of the Site or the Project Assets. or on any ri-uhis
ol the Concessionaire therein or under this A-qreement, save and except as

otherr.visc expressly set forth in this Agreernent.

10.6 Special/temporary right of way

The Concessionaire shall bear all costs and charges for any special or
temporary right of way required by it in connection with access to the Site.
J'he Concessionaire shall obtain at its cost such facilities on or outside the
Site as may be required by it for the purposes of the Project and the
perfbrmance of its obligations under this Agreement.

14.7

10.8

Access to the Authority and Independent Engineer

Ihe licence, right of way and right to the Site -eranted to the Concessionaire
hereunder shall always be subject to the right of access of the Authority and
the independent Engineer and their employees and agents for inspection.
vierving and exercise of their rights and perfbrmance of their obligations
under this Agreement.

(ieological and archaeological finds

It is expressly agreed that mining. geological or archaeological rights do not
rxm part of the licence granted to the Conccssionaire under this Agreement

Concessionaire hereby acknorvledges that it shall not have an_v

ts or interest in the underlving minerals, fossils, antiquities"
other remnants or things either of partieular geologieal errff structu
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archaeological interest and that sueh rights, interest and property on or under
the Site shall vest in and belong to the Authority or the concerned
Government Instrumentality" The Concessionaire shall take all reasonable
precautions to prevent its workmen or any other person from removing or
damaging such interest or property and shall inform the Authority forthwith
of the discovery thereof and comply with such instrrictions as the concerned
Govemment Instrumentality may reasonably give for the removal of such
property. For the avoidance of doubt, it is agreed that any reasonable
expenses incurred by the Concessionaire hereunder shall be reimbursed by
the Authority. It is also agreed that the Government shall procure that the
instructions hereunder are issued by the concerned Government
Instrumentality within a reasonabie period.

10.9 ISix-Laning]-Deleted
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ARTICLE 11

UTILITIES, ASSOCIATFD ROADS AI{D TREES

11.1 Existing utilities and roads

Notwithstanding anything to the contrary contained herein, the
Concessionaire shall ensure that the respective entities owning the existing
roads, right of way or utilities on, under or above the Site are enabled by it to
keep such utilities in continuous satisfactory use, if necessary, by providing
suitable temporary or permanent diversions with the authority of the
controlling body of that road, right of way or utility, and the Authority shall,
upon written recluest from the Concessionaire, initiatc and undertake at the
Concessionaire's cost, legal proceedings for acquisition of any right of way
necessary for such diversion.

11.2 Shifting of obstructing utilities

The Concessionaire shall, subject to Applicable Laws and with assistance of
the Authority. undertake shifting of any utility including electric lines, water
pipes and telephone cabies, to an appropriate location or alignment within or
outside the Site if and only if such utility causes or shaii cause a material
adverse effect on the construction, operation or maintenance of the Project"
The cost of sr-rch shilling shall be bome by the Authorit,v or by the entity
owning such utiiity. if the Authority so directs, and in thc cvenr of any delay
in shifting thereof. the Concessionaire shali be excuscd lor l-ailr-rrc to pclform
any of its obligations hereunder if such failure is a direct consequence of
delay on the part of thc entity owning such eiectric lines. water pipes or
telephone cables, as the case may be.

11.3 ltlew utilities and roads

11.3.1 The Concessionaire shall allow, subject to such conditions as the Authority
may specify, access to. and use of the Site for laying tclephonc lines, water
pipes, electric cables ot other public utilities" Where such access or use
causes any financial loss to the Concessionaire, it may recluire the user of the
Site to pay compensation or damages as per Applicable l,aws. For the
avoidance of doubt" it is agreed that use of the Site under riris Clause shall
not in any manner relieve the Concessionaire of its obligation to maintain the
Project in accordance rvith this Agreement and any darlaue caused by such
use shali be restored krrthwith.

The Authority ma1'. b1,' notice require the Concessionaire to eonnect any
adjoining road to the- Project, and the connecting porrion thereof falling
within the Site shall be constructed by the Concessionaire iil the Authority's

11.3.2

in accordance rvilh Article 16. The maintenance o1- such connecting
be undertaken by the Coneessionaire in accordance with the

lause 1 7 .1 "3 "
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1 1.3.3 The Authority may by notice require the Concessionaire to eonnect, through a
paved road, any adjoining service station, hotel, motel or any other publie
facility or amenity to the Project, whereupon the connecting portion thereof
that falls within the Site shall be constructed and maintained by the
concessionaire upon advance payment of the cost to be made by the
benehciary entity in accordanee with the amount and period as determined
by the Independent Engineer. For the avoidance of doubt, any connecting
road constructed prior to the Appointed Date and falling within the Site shall
be maintained by the Concessionaire upon advance payment to be made by
the beneficiary entity in accordance with the provisions of this Clause.

IL.4 Felling of trees

The Authority shali assist the concessionaire in obtaining rhe Applicable
Permits for felling of trees to be identified by the Authoriry fbrthis purpose
if and oniy if such trees cause a material adverse effect on the construction,
operation or maintenance of the Project. The cost of such felling shail be
borne by the Authority, and in the event of any delay in felling thereof lor
reasons beyond the control of the Concessionaire, it shall be excused for
failure to perform any of its obligations hereunder if such failure is a direct
consequence of delay in the felling of trees. For the avoidance of doubt, the
Parties hereto agree that the fblled trees shall be deemed to be owned by the
Authority and shall be disposed in such manner and sr-rbject to such
crylfifrons as the Authority may in its sole discretion deem appropriate.

=-LJI
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ARTICLE 12

COI{STRUCTIOI{ OF THE PROJECT

L2"l Obligations prior to commencement of eonstruction

Prior to commencement of Construction Works, the Concessionaire shall:

(c)

submit to the Authority and the Independent Engineer its detailed
design, construction methodology, quality assurance procedures, and
the procurement, engineering and construction time schedule for
completion of the Project in accordance with the Project Completion
Schedule as set forth in Schedule-G;

appoint its representative dr"rly authorised to deal with the Authority
in respect of all matters under or arising out of or relating to this
Agreemeni;

undefiake, do and perform all such acts, deeds and things as may be
necessary or required before commencement of construction under
and in accordance with this Agreement, the Applicable Laws and
Applicable Permits; and

make its own arrangements for quarrying of materials ncedecl ibr the
Project under and in accordance rvith the Applicable Lar,vs and
,,\pplicable Permits.

12.2 Maintenance during Construction Period- Deleted

l)rawings

In respect of the Concessionaire's obligations with respect to the Drarvings
of the Project as set forth in Schedule-H, the following shall apply:

12.3

The Concessionaire shall prepare and submit" with reasonable
promptness and in such sequence as is consistent with the Project
Completion Schedule. three copies each of all Drawings to rhe
Independent Engineer for review;

By submitting the Drawings lor review to the Independent Engineer.
the Concessionaire shall be deemed to have represented that it has
determined and verified that the design and engineering. including
field construction criteria related thereto, are in conformity rvith thc
Scope ofthe Project and the Specifications and Standards;

ithin 15 (fifteen) days of the receipt of the Drawings"
Independent Engineer shall review the same and convev

vations to the Concessionaire with particular reference to their
ity or othelwise u'ith the Scope of the Project and the

ions and Standards. 'fhe Concessionaire shall not be
await the observations of the Independent Engineer on rhe

":.-?

-l

(d)

(a)

(b)

(at

(b)

the
its
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(d)

Drawings submitted pursuant hmeto beyond the said 15 (fifteen) days
period and may begin or continue Construction Works at its ovm
discretion and risk;

If the aforesaid observations of the Independent Engineer indicate
that the Drawings are not in conformity with the Scope of the Project
or the Specifications and Standards, such Drawings shall be revised
by the Concessionaire and resubmitted to the Independent Engineer
for review. The Independent Engineer shall give its observations, if
any, within 7 (seven) days of receipt of the revised Drawings;

No review andlor observation of the Independent Engineer and/or its
flailure to review and/or convey its observations on any Drawings
shall relieve the Concessionaire of its obligations and liabilities under
this Agreement in any manner nor shall the Independent Engineer or
the Authority be liable for the same in any manner;

Without prejudice to the foregoing provisions of this Clause 12.3, the
Concessionaire shall submit to the Authority for review and
comments, its Drawings relating to alignment of the Project, finished
road level, location and layout of the 'foll Plazafs] and general
arrangement drawings of major bridges. flyovers and grade
separators, and the Authority shall have the right but not the
obligation to undertake such review anci provide its comments, if any"
r,r'ithin 30 (thiLty) days of the receipt of such Drawings. T'hc
provisions of this clause 12.3 shall apply mutatis mtrtandis ro thc
rcvieu, and comments hereunder. and

Within 90 (ninety) days of the Project Completion Date, the
Concessionaire shall furnish to the Authority and the Independent
Engineer a complete set of as-built Drawings, in 2 (two) hard copies
and in micro film form or in such other medium as may be acceptable
to the Authority, reflecting the Project as actually designed,
engineered and constructed, including an as-built suryey illustrating
the iayout of the Project and setback lines, if any, of the buildings and
structures forming part of Project Facilities.

(e)

12.4 [Four-Laning] of the Froject Highway- Deleted

12.5 [Six-l,aning] of the Project Highway- Deleted

12.6 Termination due to failure to complete [Six-Laning]- Deleted

I2.7 Commissioning of the Project

12"7.1 On or after the Appointed Date, the Concessionaire shall undertake
construction works to ensure commissioning of the project as specified in

hedule-B and Schedule-c, and in conlormiry with the Speeifications and
s set fofih in Sehedule-D. The f i 642"d (sixteen hundred and forry

y] from the Appointed Date shall be the scheduled date for

(0

(e)

f the Project (the "Seheduled Commissioning Date") and the
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Consessionaire agrees and undertakes that all the constmction activities
related to the Projeet shall be completed on or before the Seheduled
Commissioning Date.

12.7.2 The Concessionaire shail construct the Project in accordance with the Projeet
Completion Schedule set forth in Schedule-G. In the event that the
Concessionaire fails to achieve any Project Milestone within a period of 90
(ninety) days from the date set forth for such Milestone in Schedule-G,
unless such faiiure has occurred due to Force Majeure or for reasons solely
attributable to the Authority, it shall pay Damages to the Authority in a sum
calculated at the rate of 0.I%o (zero point one per cent) of the amount of
Performance Security for delay of each day until sr-rch Milestone is achieved;
provided that if any or all Project Milestones or the Scheduled
Commissioning Date are extended in accordance with the provisions of this
Agreement, the dates set forth in Schedule-G shail be deemed to be modified
accordingly and the provisions of this Agreement shall apply as if Schedule-
G has been amended as above; provided further that in the event Project
Completion Date is'achieved on or before the Scheduled Commissioning
Date, the Damages paid under this Clause 12.4.2 shall be refunded by the
Authorit.v to the Concessionaire, but r,vithout any interest thereon. For the
avoidance of doubt, it is agreed that recovery of Damages under this Clause
12.4.2 shall be without prejudice to the rights of the Authority under this
Agreement. including the right of Termination thereof.

I2"7.3 In the event that ajl the construction activities relared to the Project is not
completecl within 540 (five hundred and fbrty) days from rhe Schedgled
Commissioning Date. unless the delay is on account of reasons solely
attributable to thc Authority or due to Force Majeure. the Authority shall be
entitled to terminare this Agreement.

I2"8 Construction of service roads by the Authority

The Authority shail. at any time after the [8th (eighth)] anniversary of the
Appointed l)ate. be entitled in its discretion to undertake at its cost,
cOnstruction of service roads on the Project in accordance with the
specifications and standards applicable to other districr roads (ODRs) in the
State. Such construction shall be undertaken u'ithout causing undue
disruption to tralfic and upon its completion. the Concessionaire shall have
the obligation to maintain the serviee roads in accorclance with Good
Industry Practice and regulate the use thereof in accordance with the

ent.
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ARTICLE 13

MOI\ITORING CIF C ONSTRUCTIOI{

13.1 Monthly progress reports

During the Construction Period, the Concessionaire shall. no later than 7
(seven) days after the close of each month, furnish to the Authority and the
Independent Engineer a monthly report on progress of the Construction
Works and shall promptly give such other relevant information as may be
required by the Independent Engineer.

13.2 Inspection

During the Construction Period, the Independent Engineer shall inspect the
Project at least once a month and make a repofi of such inspection (the
"Inspection Report") stating in reasonabie detail the defects or deficiencies,
if any, with parlicular reference to the Scope of the Project and
Specifications and Standards" h shall send a copy of the Inspection Report to
the Authority and the Concessionaire within 7 (seven) days of such
inspection and upon receipt thereof, the Concessionaire shall rectify' and
remedy the defects or deficiencies, if any. stated in the Inspection Report.
Such inspection or submission of Inspection Report by the Independent
Engineer shall not relieve or absolve the Concessionailc of its obligations
and liabilities hercr-rnder in any manner whatsoever.

13.3 -l-ests

13.3.1 For determining that the Construction Works conform to tire Specifications
and Standards, the Independent Engineer shall require the Concessionaire to
carry out or cause to be caried out tests, at such time and frequency and in
such manner as may be specified by the Independent Engineer from time to
time, in accordance with Good Industry Practice feir quality assurance. The
size of sample lor such tests shall, to the extent possible. not exceed 10o4
(ten per cent) of the quantity and/or number of tesls prescribed by IRC
and/or MOSRTi.I lcrr the construction works undertaken b-v the Authority
through their contractors. The Concessionaire shall, with due diligence, carry
out or cause to be carried.out all the tests in accordance with the instructions
of the Independent Engineer and furnish the resulls thereol to the
Independent Iingineer. One half of the costs incurled on such tests, and to the
extent certii-ied by' the Independent Engineer as rcasonable. shall be
reimbursed b-v the Authority to the Concessionaire. For the avoidance of
doubt, the costs to be incurred on any Test which is undertaken for
determining the rectillcation of any defect or defieienc-r' in ctrnstruction shall
be borne soielv bv the Concessionaire.

the event that results of any tests conducted under this
any de1-ects or deficiencies in the Construction

shall earrv out remedial measures and lr,rrnish a

ineer in this behalf. The Independent Ilnginc-cr

Clause 13"3

Works, the
repofi to the
shall require
to determine

l 3.3

to carry out or cause to be earried out tests
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that such remedial measures have brought the Construction Works into
compiiance with the Speeifieations and Standards, and the procedure set
forth in this Clause 13"3 shall be repeated until such Construetion Works
conform to the Specifications and Standards. For the avoidance of doubt, it is
agreed that tests pusuant to this Clause 13.3 shali be undertaken in addition
to and independent of the tests that shall be carried out by the Concessionaire
for its own quality assurance in accordance with Good Industry Practice. It is
also agreed that a copy of the results of such tests shall be sent by the
Concessionaire to the Independent Engineer forthwith.

13.4 Delays during construction

Without prejudice to the provisions of Clause 12.4.2, if the Concessionaire
does not achieve any of the Project Milestones or the Independent Engineer
shall have reasonably determined that the rate of progress of Construction
Works is such that all the construction activities related to the Project is not
likely to be achieved by the Scheduled Commissioning Date. it shall notify
the Concessionaire to this effect, and the Concessionaire shall, within 15

(fifteen) days of such notice, by a communication inform the indepcndent
Engineer in reasonable detaii about the steps it proposes to take to expedite
progress and the period within which it shali achieve the Project Completion
I)ate.

13.5 Suspension of unsafe Construction Works

13.5.1 Upon recommendalion of rhe Independeni Enginee, to this efl-ect. the
Authority may by notice require the Concessionaire to suspend lbrthwith the
whole or any part of the Construction Works if, in the reasonable opinion of
the Authority, such r.vork threatens the safety of the Users and pedestrians.

13.5"2 The Concessionaire shall, pursuant to the notice under Clause i3.5.1,
suspend the Construction Works or any parl thereof for such time and in
such manner as may be specified by the Authority and thereupon carry out
remedial measures to secure the safety of suspended works and the Users.
The Concessionaire may by notice require the Independent Engineer to
inspect such remediai measures forthwith and make a report to the Authority
recommending whether or not the suspension hereunder ma,v be revoked.
Upon receiving the recommendations of the Independent l:ngineer. the
Authority shall either revokc such suspension or instruct the Concessionaire
to carry out such other and further remedial measures as may be necessary in
the reasonable opinion o1-thc Authority, and the procedure set ibrth in this
Clause 13.5 shall be repeated until the suspension hereunder is re r oked.

13.5"3 Subject to the provisions ol- Clause 34"7, all reasonable costs incurred for

---finaintaining and protecting the Construction Works or part thereof cir-rring the

,.t4*"riod of iusp.rrsion (the "Preservation Costs"), shall be borne by thet <- Concessionaire; provided that if the suspension has occurred as a result of
reach of this Agreement b5'' the Authority, the Preservation ['osts shall

{#t{
ol
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13"5"4 If suspension of Construetion Works is for reasons not attributable to the
Concessionaire, the Independent Engineer shall determine any extension of
the dates set forth in the Project Completion Schedule to which the
Concessionaire is reasonably entitled, and shall notify the Authority
accordingly whereupon the Authority shall extend such Project Compietion
Schedule dates in accordanee with the recommendations of the Independent
Engineer. In the event that the Scheduied Commissioning Date is extended
pursuant hereto, the Concession Period shall be deemed to be extended by a

period equal in length to the period of extension of the Scheduled
Commissioning Date.

13.6 Video recording

During the Construction Period, the Concessionaire shali provide to the
Authority for every calendar quarter, a video recording, which will be
compiled into a 3 (three)-hour compact disc or digital video disc, as rhe case
may be, covering the status and progress of Construction Works in that
quarter. The first such video recording shall be provided to the Authority
within 7 (seven) days of the Appointed Date and thereafter, no later than 15

n) days afterthe close ofeach quarter.

:-
*_)v.
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ARTICLE 14

C OMPLETIOI{ CERTIFICATE

14"L Tests

14.1.1 At least 30 (thirty) days prior to the likely completion of the Project, the
Concessionaire shall notifu the Independent Engineer of its intent to subject
the Project to Tests" The date and time of each of the Tests shall be
determined by the Independent Engineer in consultation with the
Concessionaire, and notified to the Authority who may designate its
representative to witness the Tests. The Concessionaire shall provide such
assistance as the Independent Engineer may reasonably require for
conducting the Tests. In the event of the Concessionaire and the Independent
Engineer failing to mutually agree on the dates for conducting the Tests, the
Concessionaire shall fix the dates by not less than 10 (ten) days notice to the
Independent Engineer"

14"1.2 All Tests shall be conducted in accordance with Schedule-I. The Independent
Engineer shall observe, monitor and review the results of the Tests to
determine compiiance of the Project with Specifications and Standards and if
it is reasonably anticipated or determined by the independent Engineer
during the course of any Test that the performance of the Project or any part
thereol docs not meet the Specifications and Standards, it shall have the right
to suspend or delay such Test and require thc C'oncessionaire to remedy and
rectif-r, the defects or deficiencies. Upon completion of each Tes1, the
independent F.ngineer shall provide to thc Concessionaire and the Authority'
copies of all 'fest data including detailed Test results. For the avoidance of
doubt, it is expressly agreed that the Independ'ent Engineer may require the
Concessionaire to carry out or cause to be carried out additional Tests, in
accordance with Good Industry Practice, for determining the compliance of
the Project with Specifications and Standards.

14.2 CompletionCertificate

Upon completion of Construction Works and the Independent Engineer
determining the Tests to be successful. it shall forthwith issue to the
Concessionaire and the Authority a certificate substantially in the form set
forth in Schedule-J (the "Completion Certificate").

14.3 Pror,isional Certificate

14.3.1 The independent Engineermay, at the recluest of the Concessionaire, issue a

provisional certificate of completion subslantiaily in the form set forth in
Schedule-J (the "Provisional Certificate") if the Tests are successfui and the

--7/Pro1ec1 can be safely and reliably placed in commercial operation though

,atry-*"rrain rvorks or things forming pirt thereof are outstanding and not yet
{ { comp-lcte. In sueh an event, the Provisional Certificate shall have appended

ist of outstanding items signed jointli: by the Independent Engineer
cessionaire (the "Punch List''): provided that the Independent

sion Agr

3 Patna j

ll not withhold the Provisional Certificate for reason of any
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work remaining incomplete if the delay in completion thereof is attributable
to the Authority.

14.3"2 The Parties hereto expressly agree that a Provisional Certificate under this
Clause 14.3 may, upon request of the Concessionaire to this effect, be issued
for operating part of the Project, if at least 75o/o (seventy five per cent) of the
total length of the Project has been completed. Upon issue of, such
Provisional Certificate, the provisions of Article 15 shall apply to such
completed part.

t4.4 Completion of Punch List items

\4.4.1 All items in the Punch List shall be completed by the Concessionaire within
90 (ninety) days of the date of issue of the Provisional Cerlificate and for any
delay thereafler, other than for reasons soleiy attributable to the Authority or
due to Force Majeure, the Authority shall be entitled to recover DaLmages

from the Concessionaire to be calculated and paid lor each day of delay untii
all items are completed, at the lower of (a) 0.lYo (zero point one per cent) of
the Performance Security, and (b) 0.2Yo (zero point two per centjof the cost
of completing such items as estimated by the Independent Engineer. Subject
to payment of such Damages, the Concessionaire shali be entitled to a further
period not exceeding 120 (one hundred and twenty) days lor cornpletion of
the Punch List items. For the avoidance of doubt, it is agleed that if
completion of any item is delayed for reasons solely attributable to the
Authority or due to Force Majeure, the completion date thereof sha1l be
detenlincd b,v the Independent Engineer in accordance with Good Industty*
Practice, and such completion date shall be deemed to be the date of issue oi
the Provisional Certificate for the purposes of Damages. if any, payable for
such item under this Ciause \4"4.I.

14"4"2 Upon completion of all Punch List items, the Independent Engineer shall
issue the Completion Certificate. Failure of the Concessionaire to complete
all the Pr-rnch I-ist items within the time set forth in Clause 14"4.I for any
reason, other than conditions constituting Force Majeure or for reasons
solely attributable to the Authority, shall entitle the Authority to terminate
this Agreement.

14.5 Withholding of Provisional Ccrtificate

14.5.1 If the Indepcndcnt lJngineer determines that the Project or any part thereof
does not confbrnr to the provisions of this Agreement and cannot be safely
and reiiabl-v placed in commercial operation, it shall fonhr,vith make a report
in this behali' and send copies thereof to the Ar"rthority and the
Concessionairc. Upon receipt of such a report from the Independent

-4Engineer and atier conducting its own inspection. if the Authority is of the

,4gt"ion thar the Project is not fit and safe for comrnerciai service, it shall,
/ 7t within 7 (seven) days of receiving the aforesaid report, notify the

ionaire of the defects and deficiencies in the Project and direct the
t Engineer to withhold issuance of the Provisional Certifieate"

of such notice, the Concessionaire shall remedy and rectify

flltnai dg
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such defects or deficieneies and thereupon Tests shall be undertaken in
accordanee with this Article 14" Such procedure shall be repeated as

necessary until the defects or deficiencies are rectified.

14.5.2 Notwithstanding anl,thing to the contrary contained in Clause 14.5.1, the
Authority may, at any time after receiving a report from the Independent
Engineer under that Ciause, direct the Independent Engineer to issue a
Provisional Certificate under Clause I4.3, and such direction shall be
compiied forthwith.

14"6 Rescheduling of Tests

If the Independent Engineer cerlifies to the Authority and the Concessionaire
that it is unable to issue the Completion Certificate or Provisional Certificate,
as the case may be, because of events or circumstances on account of which
the Tests could nglbe held or had to be suspended, the Concessionaire shall
be entitled to;nfi{chedule the Tests and hold the same as soon as reasonabiy
practicabl

ffi
w
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ARTICLE 15

ENTRY INTO COMMERCIAL SERVICE

15"1 Commercial Operation Date (COD)

The Project shall be deemed to be complete when the Completion Certificate
or the Provisional certificate, as the case may be, is issued under the
provisions of Article 14, and accordingly the commerciai operation date of
the Project shall be the date on which such Completion Cirtificate or the
Provisional Certificate is issued (the "COD"). The Project shall enter into
cornmerciai service on COD whereupon the Concessionaire shall be entitled
to demand and collect Fee in accordance with the provisions of Articie 27.

15.2 Damages for delay

Subject to the provisions of Clause 72.4,if CoD does not occur prior to the
91st (ninety first) day from the Scheduled Commissioning I)ate, unless the
delay is on account of reasons soiely attributable to the Authority or due to
Force Majeure, the concessionaile shall pay Damages to the Authority in a
sum caieulated at the rate of 0.1o/o (zero point one per cent) of the amount of
Perforrsnfu{security for delay of each day unril coD is achieved.

Concession Agreement



Development of Greenfield Eridge across River Ganges
and its approaches conneeting Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-Z6 at

Tajpur in the State of Bihar on DBFOT (Toll) basis

ARTICLE 16

CHANGE OF SCOPE

f 6"1 Change of Scope

16.1.1 The Authority may, notwithstanding anything to the contrary contained in
this Agreement, require the provision of additional works and services which
are not included in the Scope of the Project as contemplated by this
Agreement (the "change of Scope"). Any such change of Scope sha11 be
made in accordance with the provisions of this Article 16 and the costs
thereof shali be expended by the Concessionaire and reimbursed to it by the
Authority in accordance with Clause i6.3.

16.1.2 If the Concessionaire determines at any time that a Change of Scope is
necessary for providing safer and improved services to the Users, it shall by
notice in writing require the Authority to consider such Change of Scope.
The Authority shall, within 15 (fifteen) days of receipt of such norice, either
accept such Change of Scope with modifications, if any, ancl initiate
proceedings therefor in accordance with this Article 16 or inform the
Concessionaile in writing of its reasons for not accepting such Change of
Scope.

16.2 Procedure for Change of Scope

16.2"1 in the event of the Authority delermining that a Change of Scope rs
ncccssary, it shall issue to the Concessionaire a notice specifying rn

' reasonable detail the works and services contemplated thereunder (the
"Change of Scope Notice").

16.2.2 Upon receipt of a Change of Scope \otice, the Concessionaire shall. rvith
dr"ie diligence, provide to the Authority such information as is necessar-y,
together with preliminary Documentation in support ofi

(a) the impact, if any, which the change of Scope is rikely to have on rhe
Project Completion Schedule if the works or services are required ro
be carried out during the Construction Period; and

(b) the options for implemenring the proposed change of scope and rhc
effect, if any, each such option r,vould have on the costs and timc
thereof,, including a detailed breakdown by work classiflcations
specifying the material anci labour costs calculated in accorclance
with the schedule of rates applicabie to the works assigned br, rhe
Authority to its conrracrors" aiong with the proposed

-..-',frremiumldiscount on such rates: provided that the cost incurred bv
,/4 thg-Concessionaire in providing such information shall be reimbursed

.--'5V the Authority to the extent such cost is certified bf. the
ependent Engineer as reasonable.

of information set lbrth in Clause 16.2.2, if the Authoritl,
Seope, it shall convey its prel-errecl

/
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option to the Concessionaire, and the Parlies shall, with assistance of the
Independent Engineer, thereupon make good faith efforts to agree upon the
time and costs for implementation thereof. Upon reaching an agreement, the
Authority shall issue an order (the "change of scope order") requiring the
Concessionaire to proceed with the performance thereof. In the event that the
Parties are unable to agree, the Authority may, by issuing a change of Scope
Order, require the Concessionaire to proceed with the performance thereof
pending resolution of the Dispute, or carry out the works in accordance with
Clause 16.5.

16.2.4 The provisions of this Agreement, insofar as they relate to Construction
Works and Tests, shaii apply mutatis mulanclis to the works undertaken by
the Concessionaire under this Article 16.

16.3 Payment for Change of Scope

16.3"1 within 7 (seven) days of issuing a change of Scope order, the Authority
shall make an advance payment to the Concessionaire in a sum equal to 20o/o
(twenty per cent) of the cost of Change of Scope as agreed hereunder, and in
the event of a Dispute, 20%o (twenty per cent) of the cost assessed by the
Independent Engineer. The Concessionaire shall, after commencement gf
work, present to the Authority bills for payment in respect of the works in
progress or completed works, as the case may be, supported by such
Documentation as is reasonably sufficient for the Authority to determine the
accuracy thereof. Within 30 (thirty) days of receipt of such bills, the
Authority sha11 dis urse to the Concessionaire such amounts as are cerrifiecj
by thc Independent Engineer as reasonable and a{ier making a proportionate
deduction for the advance payment macie hereunder, and in the event of an1,
Dispute, final adjustments thereto shall be made under and in accordance
with the Dispute Resolution Procedure.

16.3.2 Notwithstanding anything to the contrary contained in clause 16.3.1, ail
costs arising out of any change of Scope order issued during the
Construction Period shall be borne by the Concessionaire, subject to an
aggregate ceiling of 0.25Yo (zero point two five per cent) of the Total project
cost. Any costs in excess of the ceiling shall be reimbursed by the Authority
in accordance with Clause 16.3.1. In the event that the total cost arising out
of change of Scope orders (if any) issued prior to the Project completion
Date is less than a.25% (zero point tr.r'o fl.'e per cent) of the Totai project
Cost" the dilference thereof shall be credited by the Concessionaire to the
Safet,v Fund within a period of 180 (one hundred and eighty) days of the
Project cornpletion Date. For the avoidance of doubt, it is agreed that the
aforesaid 0.250 (zero point two five per cenr) of the Total project Cost shall,
to the extent borne by the Concessionaire. be deemed to form part of the
actual capital cost ofthe Project.

ictions on certain works

nding anything to the contrary contained in this 6, the
rks or

Article 1
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;hail not require the Coneessionaire to undertake
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services if such works or services are likeiy to delay completion of the
Project; provided that in the event that the Authority considers such works or
services to be essential, it may issue a Change of Scope Order, subject to the
condition that the works forming part of or atTected by such Order shall not
be reckoned for purposes of determining eompletion of the Project and
issuing the Provisionai Certifi cate.

16"4.2 Notwithstanding anything to the contrary contained in this Article 16, the
Concessionaire shall be entitled to nuilify any Change of Scope Order if it
causes the cumulative costs relating to all the Change of Scope Orders to
exceed 5oh(five per cent) of the Total Project Cost in any continuous period
of 3 (three) years immediateiy preceding the date of such Change of Scope
Order or if such cumulative costs excee d 2,0% (twenty per cent) of the Total
Project Cost at any time during the Concession period.

16.5 Power of the Authorify to undertake works

i6.5.1 Notwithstanding anything to the contrary containecl in Clauses 16.2 and,16.3,
the Authoritv may, after giving notice to the Concessionaire and considering
its reply thereto" award such works or services to any person on the basis of
open competitive bidding; provided that the Concessionaire shall have the
option of matching the first ranked bid in terms of the selection criteria,
subject to payment of 2Yo (two per cent) of the bid zrmount to the Authoritys.
and thereupon securing the award of such works or services. For the
avoidancc of doubt. it is agreed that the C-oncessionaire shall be entitlcd ro
exercise such option only if it has participated in thc bidding process and its
bid does not exceed the first ranked bid by more than 10% (ren percenr)
thereof. It is also agreed that the Concessionaire shall provide assistance and
cooperation to the person who undertakes the works or services hereunder"

16.5.2 The works undertaken in accordance with this Clause 16.5 shall conform to
the Specifications and Standards and shail be carried out in a manner that
minimises the disruption in operation of the Project. The provisions of this
Agreement, insof'ar as they relate to Construction Works and T'ests" shall
apply mutatis mutandis to the works carried out under this Clause 16.5.

76.6 Reduction in Scope of the Projeet

16.6"I If the Concessionaire shali have failed to complete anv Construction Works
on account o1' Forcc Majeure or for reasons soleJy attributabie to the
Authority, the Authoritv may, in its discretion" reqr-rire the Concessionaire to
pay 80o/, (eight-v percent) of the sum saved rhererrom. and upon such
payment to the Authority, the obligations of the Concessionaire in respect of
such works shall be deemed to have been fulfilled. For the avoidance of
doubt, it is agreed that in the event such reduction in Scope of the project
causes or will calise a reduction in net after-tax return of the Concessionaire,

iq shall meet, as soon as reasonably practical. and agree on a full or
r ol'the aforesaid payment of 80% (eight1,' per cent) so as to

r 757o (seventy five pereent) ofthe amount so received to the first ranked
been matehed by the Coneessionairc
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place the concessionaire in the same financial position as it would have
enjoyed had there been no reduction in scope of the projeet. It is further
agreed that the liability of the Authority under this clause 16.6 shall not
extend beyond waiver of the aforesaid g0% (eighty per eent)" It is also
agreed that in the event of a dispute, the Dispute Resolution Frocedure shall
apply.

16"6"2 For determining the obligations of the Concessionaire under this Clause 16.6,
the provisions of Clauses 16.I, 16"2 and 16.4 shall apply mutatis mutandis,
and upon issue of change of Scope order by the Authority hereunder, the
Q{essionaire shall pay forthwittrthe sum specified therein.

c)''

i
I
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ARTICLE 17

OPERATIOI\ AI{D MAII{TEI{ANCE

17.1 O&M obligations of the Concessionaire

17.1.1 During the Operation Period, the Concessionaire shail operate and maintain
the Project in accordance with this Agreement either by itself, or through the
o&M contractor and if required, modity, repair or otherwise make
improvements to the Project to comply with the provisions of this
Agreement, Applicabie Laws and Appiicable permits, and conform to
Specifications and Standards and Good Industry Practice. The obligations of
the Concessionaire hereunder shall include:

(a) permitting safe, smootl-r and uninterrupted flow of traffic on the
Project during normal operating conditions;

(b) collecting and appropriating rhe Fee:

(c) minimising disruption to traffic in the event of accidents or other
incidents affecting the safety and use of the Project by providing a
rapid and effective response and maintaining liaison with emergency
services of the State;

(d) carrying out periodic pl"cveniive maintenance of the projccr:

(e) undertaking routinc nraintcnancc including prompl repails o1
potholes, cracks, joints. drains, embankments, structures. pavement
markings, lighting, road signs and other traffic control devices;

(0 undertaking major maintenance such as resurfacing of pavements,
repairs to structures, and repairs and refurbishment of tolling system
and other equipment:

(g) preventing, with the assistance of concerned law enforcement
agencies, any unauthorised use ofthe project;

(h) preventing, w-ith the assistance of the concerned law enforcement
agencies, any encroachnienls on the project;

(i) protection of the environment and provision of eqr-ripmenl and
materials therefore:

operation and
administrative

maintenance of all communication, control and
syslems neccssary for the efficient operation of the

roject;

intaining a publie
tions from the

relations unit to interface with and atlend to
[,sers. government agencies, media and other

s; and
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(l) eomplying with Safety Requirements in accordance with Article 18"

17 .1.2 The Concessionaire shall remove promptly from the Project all surplus
construetion machinery and materiais, waste materials (including hazardous
materials and waste water), rubbish and other debris (including, without
limitation. accident debris) and keep the Project in a clean, tidy and orderly
condition, and in conformity with the Applicable Laws, Applicable Permits
and Good Industry Practice.

17 .1"3 The Concessionaire shall maintain, in conformity with Good Industry
Practice, all stretches of approach roads, over-passes, under-passes or other
structures situated on the Site but not forming part of the cariageway.

17.2 MaintenanceRequirements

The Concessionaire shall procure that at all times during the Operation
Period, the Project conforms to the maintenance recluirements set forth in
Schedule-K (the "Maintenance Requirements").

L7"3 MaintenanceManual

17"3.1 \o later than 180 (one hundred and eighty) days prior to the Scheduled
Commissioning Date, the Concessionaire shall, in consultation with the
Independent Engineer, cvolve a repair and maintenance manual (thc
"Maintenance Manual") fbr thc re gular ancl prerrentive maintenance of the
Project in conformity with the Specifications and Standards, Maintenancc
I{equirements, Safety Requirements and Good Industry Practice, and shail
provide 5 (five) copies thereof to rhe Authority and, 2 (two) copies ro the
Independent Engineer. The Maintcnance Vanual shall be revised and
updated once in every 3 (three) years and the provisions of this Clause i7.3
shall apply, mutatis mutandis, to such revision"

17"3.2 Without prejudice to the provision of Ciause 17"3.1, the Maintenance
Manual shali, in particular, include provisions for maintenance of Projecr
Assets and shall provide for life cycle maintenance, routine maintenance ancl
reactive maintenance which may be reasonably necessary for maintenance
and repair of the Project Assets. inclr"rding replacement thereof, such that its
overall condition conforms to Good Indr-rstry Practice.

17.1. MonitoringManual

17.4.1. \ot later than 90 (ninty) days prior to the Scheduled Commissioning Dare.
the concessionaire shall. in consultation rvith the Independent Engineer.
evoh'e a monitoring manual (the "Monitoring Manual") for the reguiar and

;;;'#*',ir. t"""""r'"*
/-ftgu€ments and Good Industry Pracrice. and shall provide 5 (five) copies

Authority and 2 (tw-o) copie s to rhe Independent Engineer" 1-he
Manual shall be revised and updated onee every 5 (five) years

* Patn?
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and the provisions of this Clause 17.4 shall apply, rnutatis mutandis, to sueh
revisi0n.

17 "4"2 Without prejudice to the provision of Clause 17.4"1, the Monitoring Manual
shali, in particular, include provisions for maintenance of Project Assets and
shali provide for life cycle monitoring, routine monitoring and reactive
monitoring which may be reasonably necessary lor maintenance and repair
of the Project Assets, including replacement thereof, such that its overail
condition conforms to Good Industry Practice

17.5 MaintenanceProgramme

17.5.1 No later than 45 (forty five) days prior to the beginning of each Accounting
Year during the Operation Period, the Concessionaire shali provide to the
Authority and the Independent Engineer, its proposed annual programme of
preventive, urgent and other scheduled maintenance (the "Maintenance
Programme") to comply with the Maintenance Requirements, Maintenance
Manual and Safety Reqriirements. Such Maintenance Programme shall
includc:

(a) preventivemaintenanceschedule;

(b) alrangements and procedures for carrying out urgent repairs;

(c) criteda to be adopted for deciding mainrcnance needst

(d) intervals and procedures for carrying out inspcction of all elements of
the Project;

(e) intervals at which the Concessionaire shal] carry out perioclic
maintenance;

(0 arangements and procedures for carrying out safety related
measures; and

(g) intervals for major maintenance works and the scope thereof"

17"5.2 within 15 (fifteen) days of receipt of the Mainrenanee Programme, the
Independent F,ngineer shall review the same and convey its comments to the
Concessionaire with parlicular reference to its conformity with the
Maintenance Reqriirements, Maintenance \{anr-ral and Safety Requirements"

17.5"3'fhe Clonccssionaire may modify the Maintenance Programme as may be
reasonable in the circumstances, and the procedure specified in Clauses
17 .4.1 and, 17 .4.2 shall apply mutatis mutantli.s to such modifications"

Monitoring Programme

er than 4-5 (forty five) days prior to the beginning of each Aecounting
the Operation Period, the Col.rcessionaire shall provide to the

*Fat€

the Independent Engineer" its proposed annual programme of
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preventive. urgent and other scheduled monitoring (the "Monitoring
Programme") to comply with the Monitoring Requirements, Monitoring
Manuals and Safety Requirements. Such Monitoring Programme shall
include:

(a) strain measurement;

(b) deflection measurement;

(c) tempel'atue measurement;

(d) corrosion measurement;

(e) crack detection and crack widths; and

(0 supporl settlement measurement;

'fhis monitoring to be done by the professionally qualified and trained people
at a gap of not exceeding 6 months.

17.6.2 Within 15 (fifteen) days of receipt of the Maintenance and Monitoring
Programme. the Independent Engineer shali review the same and convey its
comments to the Concessionaire with parlicular reference to its conformity
with the Maintenance and Monitoring Requirements, Maintenance and
Monitoring Manual and Safety Requirements.

17"6"3 The Concessionairc may modify the Maintenancc and Moniroring
Programme as may be reasonable in the circumstances. and the procedure
specified in Clauses 17.4.1 and, 17"4.2 shall apply mtttcttis mutandis to such
modifications.

17.7 Third Party Quality Control

In order to ensure the quality and effectiveness of the rehabilitation work,
monitoring is to be carried out both during the rehabilitation work and
subsequently during the concession period by the concessionaire.
Independent verification of the monitoring would be done through a third
party quality control. For this purpose, a separate agency shall be appointed
by the authority for carrying out independent monitoring for the bridge
performance. The concessionaire shall be required to fuily cooperate with
agency and lacilitate them in use of instrumentation equipment, taking
samples, transportation and other testing and monitoring acriviries including
access to documents/monitoring record/manual al no cxtra time and cost to
the authoritl.

17"8 Safety, vehicle breakdowns and accidents

sionaire shall ensure safe conditions 1br the Users. and in the
fb conditions, lane closures, diversions. r ehicle breakdowns and
shall lbllow the relevant operating procedures including the

fr r::

setting mporar)' traffie cones and lights, and removal of obstruetion
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and debris without delay. Sueh procedures shall conform to the provisions of
this Agreement, Applicable Laws, Applicable Permits and Good Industry
Practice"

I7 "8"2 The Concessionaire's responsibility for rescue operations on the Project shall
be limited to an initiai response to any particular incident until such time that
the competent authority takes charge and shail include prompt removal of
vehicles or debris or any other obstruction, which may endanger or interrupt
the smooth flow of traffic.

17.9 De-commissioning due to Emergency

17.9.1 If, in the reasonable opinion of the Concessionaire, there exists &rt

Emergency which warrants de-commissioning and closure to traffic of the
whole or any part of the Project, the Concessionaire shall be entitled to de-
commission and close the whole or any part of the Project to traffic for so
long as such Emergency and the consequences thereof warrant; provided that
such decommissioning and particulars thereof shall be notified by the
Concessionaire to the Authority without any delay, and the Concessionaire
shall diligently calry out and abide by any reasonable directions that the
Authority may give for dealing with such Emergency.

17"9"2 The Concessionaire shall re-commission the Project or the affected part
thereof as quickly as practicablc after the circumstances leading to its
decommissioning and closure have ceased to exist or have so abaled as to
enable the Concessionairc to re-commission the Project and shall notity the
Authority of the same rvithout any delay.

17.9.3 Any decommissioning or closure of any part of the Project and the re-
commissioning thereof shall. as soon as practicable, be brought to the notice
of affected persons by means of public announcements/notice.

17"10 Lane closure

17"10.1The Concessionaire shail not close any lane of the Project for undertaking
maintenance or repair u'orks c-xcept with the prior written approval of the
Independent Engineer. Such approval shall be sought by the Concessionaire
through a written reqllcst to be made at least 7 (seven) days before the
proposed closure of lane and shall be accompanied by particulars thereof.
Within 3 (three) days of rcceiving such request, the Independenr Engineer
shall grant permission rvith such modifications as it may deem necessary and
a copy of such permission shall be sent to the Authority.

0"2The provisions of Clausc 17.7.1 shall not appiy to de-commissioning under
lause 17.6.1 or to closure of any iane for a period not exceeding 2 (two)

hours in a day at an,v tinrc eif the day and 6 (six) hours in a dal at a time

lfied by the Independent Engineer as off-peak hours when the flow of
[s eomparativelv lorver

receiving the pe rmission pursuant to Clause
be cntitled to ctrose the designated lane

17 "7 .1, rhe
tbr the periodire shall
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specified therein, and in the event of any delay in re-opening such lane, the
Coneessionaire shall pay Damages to the Authority caleulated at the rate of
0.lYa (zera point one per cent) of the Average Daily Fee for every streteh of
250 (two hundred and fifty) metres, or part thereof, for each day of delay
until the lane has been re-opened for traffrc"

L7.1I Damages for breach of maintenance obligations

17.11.1 In the event that the Concessionaire fails to repair or rectify any defect or
deficiency set forth in the Maintenance Requirements within the period
specified therein, it shall be deemed to be in breach of this Agreement and
the Authority shall be entitled to recover Damages, to be calculated and paid
for each day of delay until the breach is cured, at the higher of (a) 0.5o/o (zero
point five per cent) of Average Daily Fee, and (b) 0.1% (zero point one per
cent) of the cost of such repair or rectification as estimated by the
Independent Engineer.

Notwithstanding anything contained in this agreement, should the actual
trafhc exceed the designed capacity. during any year or part thereof and the
Concessionaire fails to repair or rectify any defect or deficiency set forth in
the Maintenance Requirements within the period specified therein, it shall be
deemed to be in breach of this Agreement and the Authority shall be entitlecl,
from such date, to recover Damages, to be calculated and paid for each day
of delay until the breach is cured, at the higher of (a) 5% (five percent)of
avcrage daily fee, and (b) 1% (one percent) of the cost of such repair or
rectification as estimated by the Inclependent Engineer, for the balance
period of the concession.

Recovery of such Damages shail be without prejudice to the rights of the
Authority under this Agreement, including the right of Termination thereof.

17.11.2 The Damages set forth in Clause 17.8"1 may be assessed and specified
forthu'ith by the Independent Engineer; provided that the Authority may, in
its discretion, demand a smaller sum as Damages, if in its opinion, the breach
has been cured promptly and the C'oncessionaire is otherwise in compliance
with its obligations hereunder" The Concessionaire shall pay such Damages
forthwith and in the event that it contests such Damages, the Dispute
Resolution Procedure shali applv.

17.12 Authorify's right to take remedial measures

17.12.1 In the event the Concessionaire does not maintain and/or repair rhe Projecr
or any part thereof in confonnity' u'ith the Maintenance Requiremenrs. the

.4 \4aintenance Manual or the Maintenance Programme, as the case rrav be,.4 
rvErsrrrrrrv, qo LlrL ldJL lttq-\ uL.

.4 ;ndfails to commence remedial r,r'orks rvithin 15 (fifteen) days olreceipt of
' '-Y the O&M Inspeetion Reporr or a notice in this behalf from the Authority or€ /*iJ{dependent Engineer. as the case may be, the Authority shall. rvithout

to its rights under this Agreement including Termination thereof,
to undertake such remedial measures at the risk and cost of the
ire, and to recover its cost from the Concessionaire" In addition
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to rceovery of the aforesaid cost, a surn equal b 2AoA (twenty per cent) of
sueh eost shall be paid by the Concessionaire to the Authority as Damages.

17,12.2 The Authority shall have the right, and the Concessionaire hereby expressly
grants to the Authority the right, to recover the costs and Damages specif,red
in Clause 17"9"1 directiy from the Escrow Account as if such costs and
Damages were O&M Expenses, and for that purpose, the Concessionaire
hereby agrees to give irrevocable instructions to the Escrow Bank to make
payment from the Escrow Account in accordance with the instructions of the
Authority under this Clause 17 .9.2 and debit the same to O&M Expenses.

17.13 Overriding powers of the Authorify

17 .13 "1 If in the reasonable opinion of the Authority, the Concessionaire is in
material breach of its obligations under this Agreement and, in particular, the
Maintenance Requirements, and such breach is causing or iikely to cause
material hardship or danger to the Users, the Authority may, without
prejudice to any of its rights under this Agreement including Termination
thereo! by notice require the Concessionaire to take reasonable measures
immediately for rectifying or removing such hardship or danger, as the case
may be.

17 .13 "2 In the event that the Concessionaire , upon notice under Clause I 7.10.1 . faiis
to rectify or remove any hardship or danger within a reasonable period, the
Authority may exercise overriding powers under this Clause 11.10.2 and take
over the performance of any or all thc obligations of the Concessionaire to
the extent deemed necessary by it lbr lectifying or removing such har'dship
or danger; provided that the exercise of such overriding powers by the
Authority shall be of no greater scope and of no longer duration than is
reasonably required hereunder; provided iurther that any costs and expenses
incurred by the Authority in discharge of its obligations hereunder shall be
deemed to be O&M Expenses, and the Authority shall be entitled to recover
them from the Concessionaire in accordance with the provisions of Clause
17.9 along with the Damages specilie d therein.

17"13.3 in the event of a national emergencv. civil commotion or any other act
specified in Clause 34.3,the Authoritl'may take over the performance of any
or all the obligations of the Concessionaire to the extent deemed necessary
by it or as directed by the Government. :rnd exercise such control over the
Project or give such directions to the Concessionaire as may be deemed
necessarv; provided that the exercise of such overriding powers by the
Authority shali be of no greater scopL- and ot' no longer duration than is

,4 rcasonably required in the circumslances rvhich caused the exercise of such

.4 overriding power by the Authority. For the avoidance of doubt, it is agreeci

/ .--+-"ftat the consequences of such actiorr shall be dealt in accordance with the* pro"'isions of Article 34. It is also agreed that the Coneessionaire shall
ty with such instructions as the Authoritv may issue in pursuance of the

of this Clause 17.10, and shall provide assistance and cooperation
{p,
&I
s*l
i6

thority, on a best effort basis. 1br performanee of its obligations
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17"14 Restoration of loss or damage to Froject

Save and except as otherwise expressly provided in this Agreement, in the
event that the Project or any parl thereof suffers any loss or damage during
the Concession Period from any cause whatsoever, the Concessionaire shall,
at its cost and expense, rectify and remedy such loss or damage forthwith so
that the Project conforms to the provisions of this Agreement.

17"15 Modifications to the Project

The Concessionaire shall not caffy out any material modifications to the
Project save and except where such modifications are necessary for the
Project to operate in conformity with the Specifications and Standards,
Maintenance Requirements, Good Industry Practice and Applicable Laws;
provided that the Concessionaire shall notify the independent Engineer of the
proposed modifications along with particulars thereof at least 15 (fifteen)
days before commencing work on such modifications and shall reasonabiy
consider any suggestions that the Independent Engineer may make within 15
(fifteen) days of receiving the Concessionaire's proposal.

17 "L6 Excuse from performance of obligations

"I'he Concessionaire shall not be considered in breach of its obligations under
this Agreement if any part of the Project is not available to traffic on account
of any of the following for the duration thereof:

(a) an event of Force Majeure;

(b) measures taken to ensure the safe use of the Project except when unsafe
conditions occurred because of failure of the Concessionaire to perform its
obligations under this Agreement; or

(c) compliance with a request from the Authority or the directions of any
Government Instrumentality, the effect of which is to close all or any part of
the Project.

Notwithstanding the above, the Concessionaire shall keep all unaffected
. parts ofthe Project open to traffic provided they can be operated safely"

17"17 Barriers and diversions

The Authoritv shall procure that during the Operation Period, no barriers are
erected or placed by any Govemment Instrumentalitv on the Projecf except
for reasons of Emergency, national securit,v" lau' and order or collection of
i!+er-state taxes. The Authority shall also make best endeavours to procure
that no Government Instrumentality shall undertake or cause to be
ndertaken. except for reasons of Emergencl'" national security or law and

I, any diversions of traffic from, or closing dorvn of approach roads to
ject that may eause a material adverse effeet on the flow of traffie to
m the Projeet.'g{

u Agreement
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17"18 Advertising on the Site

The Coneessionaire shall not undertake or permit any form of commercial
advertising, display or hoarding at any place on the Site if such advertising,
display or hoarding shali be visible to the Users while driving otr ru.h
project; provided that this restriction shall not apply to the roll plazafs], rest
areas, bus shelters and telephone booths located on the project reach if the
advertising thereon does not, in the opinion of the Authority, distract the
Users or violates extant guidelines of MoSRTH. All advertising on the
Project shall also conform to Good Industry Practice. l'or the avoidance of
doubt, it is agreed that the rights of the Concessionaire hereunder shall be
subject to Applicable Laws, as in force and effect from time to time, and no
compeSStion ghall be claimed on account thereof

0oncession Agreement
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ARTICLE 18

SAFETY REQUIR.EMENTS

18"1 SafetyRequirements

18"1.1 The Concessionaire shall comply with the provisions of this Agreement,
Applicable Laws and Applicable Permits and conform to Good Industry
Practice for securing the safety of the Users. In particular, the Concessionaire
shall develop, implement and administer a surueiliance and safety
programme for providing a safe environment on or about the Project, and
shall comply with the safety recluirements set forth in Schedule-L (the
"S afety Requirements").

18.1.2 The Authority shali appoint an experienced and qualified firm or
organisation (the "Safety Consultant") for can'ying out safety audit of the
Project in accordance with the Safety Requirements, and sha1l take all other
actions necessary for securing compliance with the Safety Requirements.

L8.2 Expenditure on Safefy Requirements

All costs and expenses arising out of or relating to Safety Requirements shall
be borne by the Concessionaire to the extent such costs and expenses form
part of the works and services included in the Scope of thc Project, and
works and services, if any. not lorming part of the Scope of the Pro-jcct shall
be undertaken in accordance with the provisions of Articlc 15. Costs and
expenses on works ancl services not covered hitherto before and arising out
of Safety Requirements shall, subject to the provisions of Cllause 16.3.2,be
bome from out of a dedicated salety fund (the "Safety l'und") to be funded,

ted by the Authority or a substitute thereof.
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ARTICLE 19

MONITORING OF OPERATION AND MAINTENANCE

19"1 Monthly status reports

During Operation Period, the Concessionaire shall. no later than 7 (seven)
days after the close of each month, fumish to the Authority and the
Independent Engineer a monthly report stating in reasonable detail the
condition of the Project including its compliance or otherwise with the
Maintenance Requirements, Maintenance Manual, Maintenance Programme
and Safety Requirements, and shall promptly give such other relevant
information as may be required by the Independent Engineer. In particular,
such report shall separateiy identify and state in reasonable detail the dcfects
and deficiencies that require rectification.

19"2 Inspection

The Independent Engineer shall inspect the Project at least once a month. It
shall make a report of such inspection (the "O&M Inspection Report")
stating in reasonable detail the defects or deficiencies, if any, with particular
reference to the Maintenance Requirements, Maintenance Manual, the
Maintenance Programme and Safety Requirements, and send a copy thereof
to the Authority and the Concessionairc within 7 (seven) days of such
inspection.

19"3 'l'ests

For determining that the Project conforms to the Maintenance Requirements,
the independent Engineer shall require the Concessionaire to cary out, or
cause to be carried out, tests specified by it in accordance with Good
Industry Practice. The Concessionaire shall, with due diligence, carry our or
cause to be carried out ali such tests in accordance with the instructions of
the Independent Engineer and lurnish the results of such tests forthwith to
the independent Engineer. One hall of the costs incurred on such tests. and to
the extent certified by the Independent Engineer as reasonable. shall be
reimbursed by the Authority to the Concessionaire.

19.4 Remedial measures

i9.1 I l'he Concessionaire shall repair or rcctif-v the defects or deficiencies. il" anv,
set forlh in the O&M Inspection l{eport or in the test results refen'ed to in
Clause 19.3 and furnish a reporl in respect thereof to the Indepenclent
Engineer and the Authority within 1s (fifteen) days of receiving the O&M

-lnspection Report or the test results. as the case may be; provided that rvhere
ing of such defects or detle iencies is likely to take more rhan 15

, the eoncessionaire shaii submit progress reports of the repair
ery week until such u,orks are eornpleted in conformitv ivith
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19.4.2 The independent Engineer shall require the Concessionaire to carry out or
eause to be ean"ied out tests, at its own eost, to determine that such remedial
measures have brought the Projeet into compliance with the Maintenance
Requirements and the procedure set lorth in this Clause 19.4 shall be
repeated untii the Project conforms to the Maintenance Requirements. In the
event that remedial measures are not completed by the Concessionaire in
conformity with the provisions of this Agreement, the Authority shall be

entitled to recover Damages from the Concessionaire under and in
accordance with the provisions of Clause 17.8.

19.5 Monthly tr'ee Statement

During the Operation Period, the Concessionaire shall furnish to the
Authority, within 7 (seven) days of completion of each month, a statement of
Fee substantially in the form set fofih in Schedule-M (the "Monthly Fee
Statement"). The Concessionaire shall also furnish to the Authority such
other information as the Authority may reasonably require, at specified
intervals, in discharge of its statutory functions.

19"6 Reports of unusual occurrence

The Concessionaire shall, prior to the close of each day, send to the
Authority and the Independent Engineer, by facsimile or e-mail, a report
stating accidents and unusual occurrenccs on the Project reach relating to the
saf-ety and security of the Users and Proicct. r\ weekly and monthly summary
of sr:ch repofis shall also be sent r,'r'ithin thrcc days of the closing of each
week and month. as the case may be. For the purposes of this Clause 19.6"
accidents and unusual occurrences on the Pr-oject sha1l inelr.rde:

(a) death or injury to any person;

(b) damaged or dislodged fixed equipment:

(c) any obstruction on the Projectreach. rvhich results in slow down of the
services being provided by the Concessionaire;

(d) disablement of any equipment during operation;

(e) communication failure affecting the opcration of the Project;

(f) smoke or fire;

(g) flooding of the Project; and

(h) sucir other relevant information as rnav he required by the Authority or

Independent Engineer.
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. ARTICLE 20

TR,dFFIC REGULATION

2AJ Traffic regulation by the Concessionaire

'Ihe Concessionaire shall regulate traffic on the Project in accordance with
the Applieable Laws, and subject to the supervision and control of the State
authorities or a substitute thereof empowered in this behalf under the
Applicable Laws.

20.2 Police assistance

For regulating the use of Project in accordance with the Applicable Laws and
this Agreement, the Authority shall assist the Concessionaire in procuring
police assistance from the State Police Deparlment or a substitute thereof.
The police assistance shali include setting up of a traffic aid post (the
"Traffic Aid Post") at each of the Toll Plazas with a mobile Police squad for
round-the-clock patrolling of the Project.

20"3 Buildings for fraffic Aid Posts

f'he Concessionaire shall, in accordance lvirh the tvpe designs prescribed for
such police outpost buildings by the State Government or a substitr.itc
thereof" construct buildings not exceeding 25 (tu'cnty tive) scluare metres of
plinth area. lor each of the Traffic Aid Posts. and hand them over to the
Authority no later than 60 (sixty) days prior to the Scheduled
Commissioning i)ate. The Traffic Aid Posts shall be deemed to be part of the
Site and shall vest in the Authority.

20.4 Recurring expenditure on Police assistance

On or before the Scheduled Commissioning Date. the Concessionaire shall
provide to the State Police Deparlment or a substitute thereof one Jeep or
simiiar vehicic in good working condition aiong nith chauffeurs for round-
the-clE/< patrolling as set forth in Clause 20.2 and shall meet the operating

such vehicle including the salaries and ailon'ances of the chauffeurs"

_=a-J,.
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ARTICLE 2I

EMERGBNCY MEDICAL AIN

21.1 Medical Aid Posts

For providing emergency medical aid during the Operation Period, as set
forth in this Agreement, the Concessionaire shall assist the State Government
or a substitute thereof to be designated by the Authority in setting up and
operating a medical aid post (the "Medical Aid Post") at each of the Toll
Plazas with round-the-clock ambulance services for victims of accidents on
the Project.

21.2 Buildings for Medical Aid Posts

The Concessionaire shall, at its cost and in accordance with the type designs
prescribed for such buildings by the State Medical Department (or a
substitute thereof to be designated by the Authority), construct an aid post
building and 2 (two) residential quarters, and hand them over to the
Authority, no later than 30 (thirty) days prior to Scheduled Commissioning
Date. The Medical Aid Post(s) shall be deemed to be part of the Site and
shall vest in the Authority"

21.3 Recurring expenditure on Medical Aid Posts

On or before COI), the Concessionaire shall provide to the Stare Medical
Department or a substitute thereof to be designated b-v the Authority one
ambulance in good working condition along with chauffburs ibr round-the-
clock ambulance services as set forth in Clause 2i.1 and meet the operating
costs of such ambulance including the salaries and allowances of the
chauffeurs. The Concessionaire shall also reimburse to the State Medical
Department (or a substitute thereof to be designated by the Authority) the
actual expenditure incurred by it in each Accounting Year on the medical
equipment, and the pay and aliowances of up to 2 (two) medical personnei
depioyed exclusively for the Medical Aid Posts and ambulance, zurd shall
maintain the Medicai Aid Post buildings in accordance rvith Good Industry
Practice. For the avoidance of doubt, it is agreed that the Concessionaire
sllgll, not be liable 1br any other expenditure incurred b1' the State Medical

"partment or a substitute thereof to be designated b,v the Authoriry.
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ARTICLE 22

TRAFFIC CENSUS AND SAMPLING

22.1 Traffic census

The Concessionaire shall install, maintain and operate
electronic/computerised traffic counters at each of the Toll Plazafs] and

collect data relating to the number and types of vehicles using the Project.
The Concessionaire shall also install, maintain and operate weighing
platforms (weigh-in-motion type) for recording, on a sample basis, the
weight of commercial goods vehicles using the Project reach. A weekly
statement of such data shall be compiled and furnished forthwith by the
Concessionaire to the Authority substantially in the form specified in
Schedule-N.

22.2 Traffic survey

The Authority may require the Concessionaire to conduct, during each year
of the Concession Period, a detailed traffic survey at such frequency and on
such days as the Authority may specify, provided that the cumulative period
of such swvey shall not exceed \4 (fourteen) days in a vear. The
Concessionaire shall, at its own cost, carry out or cause to be carried out, the
suwey in the tbrm and manner reasonably specified by the Authorit-v and
furnish a detailed report thereol within 15(fifteen) days of the cor,rple tion ol
each survey. For the avoidance of doubt, the Authority may also conduct
trafhc surveys, in such manner as it deems fit and at its orvn cost. through
any agency designated by it fol this pr.upose"

22.3 'fraffic sampling

22.3.1 For determining the actual traffic on the Project, the Authority shall be
entitled to inspect the relevant records of the Concessionaire, and may" at its
own cost, undertake traffic sampling substantially in the manner set forth in
Schedule-O at such frequency as it may deem appropriate, but in no case for
less than a continuous period of 7 (seven) days. The Concessionaire shall
provide such assistance as the Authority may reasonably require lor sueh
traffic sampling"

22.3.2 If the traffic sampling plrrsuant to this Clause 22.3 demonstlates that the
actual traffic is more than the traffic reported by the Conccssionaire" the
traffic determined by the trafl{lc sampling shall be deemed to be thc traffic
for purposes of this Agreement and in the event of any Dispute rclating ro the
traffic sampling, the Dispute Resolution Procedure shall appl)'. For the

-gtoidanee 
of doubt, Realisable Fee for any comparable period shail be

rence to the traffic determined hereunder. 
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22"4 Computer systems and network

The Concessionaire shall install, operate and maintain a computer system
with round-the-clock connections to the networks of the Authority and other
related entities for exchange of data and information useful or necessary for
elficient and transparent regulation and management of traffic" For this
purpose, it shall follow such protocol for Electronic Data Interchange (the
"EDI") as the Authority may specify. For the avoidance of doubt, it is agreed
that the forrrypecified in Schedule-N may be modified by the Authority
fi'om ti timglar conforming to the requirements and output of EDI"
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ARTICLE 23

TNDEPEI{DEI{T ENGINEE R

23"1 Appointment of Independent Engineer

The Authority shall appoint a consulting engineering firm from a panel of 10
(ten) firms or bodies corporate, constituted by the Authority substantially in
accordance with the selection criteria set forth in Schedule-P, to be the
independent consultant under this Agreement (the "Independent
Engineer""). The appointment shall be made no later than 90 (ninely) days
from the date of this Agreement and shall be for a period of 3 (three) years.

On expiry or termination of the aforesaid period, the Authority may in its
discretion renew the appointment, or appoint another firm from a fresh panel
constituted pursuant to Schedule-P to be the Independent Engineer for a term
of 3 (three) years, and such procedure shal1 be repeated after expiry of each
appointment.

23.2 Duties and functions

23.2.1 The Independent Engineer shall discharge its duties and functions
substantially in accordance with the terms of reference set forth in Schedule-
a

23.2.2 1'he Independent bingineer shall submit reguiar periociic reports (at least once
ever.v month) to the Authority in respect of its dutics and functions set forth
in Schedulc-Q"

23"3 Remuneration

The remuneration, cost and expenses of the Independent Engineer shall be
paid by the Authority and subject to the limits set forth in Schedule-P, one-
haif of such remuneration, cost and expenses shall be reimbursed by the
Concessionaire to the Authority within 1-5 (fifteen) days of receiving a

statement of expenditure from the Authority.

23.4 I'ermination of appointment

23.4.1 'l'he Authority may, in its discretion" terminate the appointment of the
Indepcndent Engineer at any time, but onh' after appointment of another
Indcpcndent F.ngineer in accordance u'ith ('lause 23.I .

23.4.2 if the Concessionaire has reason to believc that the Independent Engineer is
not discharging its duties and functiorrs in a f'air, efficient and diiigent
manner. it may make a written representation to the Authority and seek

'ermination of the appointment of the Indcpendent Engineer" Upon receipt of
sp}+-representation, the Authority shall hold a tripartite meeting with the
Concessionaire and Independent Enginecr lirr an amicable resolution of the

d if any difference or disagreement between the Authority and the
rre remalns unresolved, the' Dispute shall be settled in

In the cvent that the

(*

ith the Dispute Resolution
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appointment of the Independent Engineer is terminated hereunder, the
Authority shall appoint forthwith another Independent Engineer in
accordanee with Clause 23.1.

23"5 Authorisedsignatories

The Authority shall require the Independent Engineer to designate and notify
to the Authority and the Concessionaire up to 2 (two) persons employed in
its finn to sign for and on behalf of the Independent Engineer, and any
communication or document required to be signed by the Independent
Engineer shall be vaiid and effective only if signed by any of the designated
persons; provided that the Independent Engineer may, by notice in writing,
substitute any of the designated persons by any of its employees"

23.6 Disputeresolution

If either Party disputes any advice, instruction, decision, direction or award
of the independent Engineer, or, as the case rray be, the assertion or failure
to assert jurisdiction, the Dispute shall be resolved in accordance with the
Disp;xfi Reryluti on Pro cedure.
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ARTICLE 24

FINANCIAL CLOSE
24.1 Financial Close

24.1"1 The Concessionaire hereby agrees and undertakes that it shall achieve
Financiai Close within 180 (one hundred and eighty) days from the date of
this Agreement and in the event of delay, it shall be entitled to a further
period not exceeding \20 (one hundred and twenty) days, subject to payment
of Damages to the Authority in a sum calculated at the rate of 0.1o/o (zero
point one per cent) of the Performance Security for each day of delay;
provided that the Damages specified herein shall be payable every week in
advance and the period beyond the said 180 (one hundred and eighty) days
shall be granted only to the extent of Damages so paid; provided furlher that
no Damages shall be payable if such deiay in Financial Close has occured
solely as a result of any default or delay by the Authority in procuring
satisfaction of the Conditions Precedent specified in Clause 4.7.2 or due ro
Force Majeure.

24.1.2 The Concessionaire shall, upon occurrence of Financial Close, notify the
Authority forthwith, and shall have provided to the Authority, at least 2 (two)
days prior to Financial Close, 3 (three) true copies of the Financiai Package
and the Financial \{odel, duly attested by a Director of the Concessionaire,
along with 3 (three) soft copies of the Financial Model in \{S l}cc1 vcrsion
or any substitute thereof, which is acceptable to the Senior Lenders"

24"2 'I'ermination due to failure to achicve Iinancial Close

24.2.1\otwithstanding an1'thing to the contrary contained in this Agreemenr. but
subject to Clause 34.6"1, in the event that Financial Close does not occur, foL
an)'reason whatsoever, within the period set forth in Clause 24.1.1. all
rights, privileges, claims and entitiements of the Concessionaire under or
arising out of this Agreement shall be deemed to have been waived by, and
to have ceased with the concurrence of the Concessionaire, and the
Concession Agreement shall be deemed to have been terminated b,v mutual
agreement of the Parlies. For the avoidance of doubt, it is agreed that in the
cvcnt the Parlies hereto have, by mutual consent, determined the Appointed
I)are to prccede the Financial Close, the provisions of this Clause 24.2.1
shali not apply.

24.2.2 [ pon 1-ermination under Clause 24.2.1. the Authority shal1 be entitled ro
encash the Bid Security and appropriate the proceeds thereof as Dama-ues:
provided. however, if Financial Close has not occuned solely as a result of
the Authority being in default ol an1' of its obligations under Clause 4.1 .2" it
shall. upon Termination, return the Bid Security forthwith along rvirh
I)anrages equal to 25Yo (twenty-five per cent) thereof" For the avoidancc o1'

t, it is expressly agreed that if the Bid Security shall have been
ted by Pertbrmance Securitl," the Authority shall be entitled to encash

an amount equal to Bid Securitv.
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F oneword

The Eleventh Plan envisages an investment of Rs. 3,14,152

crore (US$ 80 billion) in the road sector, of which Rs. 1,06,792

crore (US$ 27 billion) is expected frorn Public Private

Partnerships (PPPs) that would serve as the vehicle for

attracting private capital in public infrastructure projects aimed

at improving efficiencies and reducing costs. Besides the

Central Govemment, several states are pursuing PPPs for

developing their respective highrvays.

A well-defined policy and regulatory framework consistent

with international best practices has since been adopted for

application to PPP projects in the highway sector. This is

reflected in the standardised documents for bidding and award

of projects. In parlicular, the Government of India has adopted

a Model Concession Agreement (MCA) for PPPs in National

Highways. On similar lines, the Planning Commission has

published an MCA for State Highways. These MCAs follow the

Design, Build. Finance and Operate (DBFO) approach that

requires the Concessionaire to bear the responsibility for
detailed design. However', the responsibility for providing safe

and reliable roads ultimately rests with the Government and the

MCA, therefore, mandates a Manual ol Standards and

Specifications that the concessionaire must confom to.

Consistent with the DBFO approach, only the core

requirements of design, construction, operation and maintenance

of the project highway are to be specified. In sum, the

framework should focus on the 'what' rather than the 'how' in

relation to the delively of services by the concessionaire. This

would enable cost efficiencies to occur because the shift to

output-based specifications would provide the private sector

opportunity to add value by innovating and

a way normally denied to it under

procurement specifications.
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MANUAL OF SPECIFICAIIONS AND STANDARDS

For evolving standards conforming to the DBFO approach,

the Plannin-e Commission asked the Indian Roads Congress

(IR.C), the apex institution of highway engineers in India, to
develop this Manual of Standards and Specifications for four-

lane highways. The Manual has been evolved after extensive

consultations with experts and stakeholders. Following the

conventions of IRC, deliberations on this Manual were undertaken

in several workshops where experts drawn from the Central and

State govemments, private sector entities, academia and research

organisations participated" A Round Table was also organised at

the Planning Comrnission where representatives of Central and

State Governments participated, besides several other stakeholders

and experts. The present document represents a broad consensus

arising out of the aforesaid consultations spanning over two

years. It also conforms to the relevant provisions of the Two-

lane Manual that has since been apploved by the Council of the

Indian Roads Congress.

Road building agencies of the Central and State Governments

could eithel adopt this Manual in its present fonl or make such

modifications as may be relevant for their pulposes. In the latter

case, they should publish the modified Manual so that it could

be applied to their respective PPP projects. The Manual r,vould,

by reference, form an integrai part of the MCA and would be

binding on the concessionaire. Its provisions would be enforceable

and any breach would expose the concessionaire to penalties,

including termination of the concession.

The Manual is to be used in relation to Schedule D of the

MCA. Besides integrating this Manual into the concession

agreement, the said schedule permits deviations from the

Manual to address project-specific requirements. However, all

such deviations would need to be stated precisely with a view

to enabling bidders to assess their costs with some degree of
accuracy.

Since the concessionaire r,vould be contractuaily bound by

the provisions of the Manual, carc has been taken to ensure that

it is consistent with the provisions of the MCA. This Manual
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FOREWORD

and the MCA together should faciiitate the respective

Governments in taking up a l;u'ge programme for development

of safe and reliable roads through PPPs, with least cost to the

users and to the public exchequer.

The Manual reflects a delicate balance that was an'ived at

after extensive deliberations with a view to ensuring development

of quality roads and at the same time improving their financial

viability by optimizing on costs and obligations. Modifications,

if any, should be made by the executing agencies with due

regard to their legai, financial and technical implications on the

underlying contractual framework.

The office-bearers of IRC, especially its President and

Secretary General are to be complimented for their commendable

effort in producing this volume with the assistance of eminent

experts. The consultative process adopted by the IRC and its

experts has helped build a consensus that would enhance the

acceptability of this Manual among users, experts and

stakeholders. Their contribution would go a long way towards

the development of highways through PPPs - a modality that has

become inevitable for attracting ever larger volumes of investment

to this sector.

March 11, 2008

A**'I-
(Gajendra Haldea)

Adviser to Deputy Chairman.

Planning Commission
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Preface

The Planning Commission has published two separate

Modei Concession Agreements for Public-Private Partnership,

one for National Highways and the other for State Hi-qhways.

This has been done with a view to attracting private investment

in the Highway Sector. A provision has.been made in Schedule

"D" of both the Concession Agreements to incorporate the

Manual for Specifications and Standards by reference as this

would help in bringing uniformity of approach to prescribe

performance based parametei's.

The Planning Commission initially assigned a consultancy

project to the Indian Roads Congress (IRC) for preparing the

Manual for 4-Laning of Nationai Highivays. An Expeft Group

comprising the following was, accordingly, constituted by the

IRC, as per the tems of agreement for preparation of the

document:

Mr Ninan Koshi

Mr D.P. Gupta

Mr S.C. Sharma

Mr R.S. Sharma

Mr S.K. Kaistha

Mr N.K. Patel

Mr N.K. Sharma

- Former DG(RD)

- Former DG(RD)

- Former DG(RD)

- the then Secretary General, IRC

- Technical Adviser, IRC

- Technical Adviser. IRC

- Technical Adviser, IRC

The first draft document plepared by the Experl Group was

submitted to the Planning Comrnission in January, 2006. The

Expert Group reviewed and modified this draft docurrent in

light of the discussions with Shri Gajendra Haldea, Adviser to

Deputy Chairman, Planning Commission. This modified second

draft was circulated to different stakeholders like the Ministy
Transport & Highways. National Highways

select consultin_e and conslruction lirms.
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]VIANUAL OF SPECIFICA]IONS AND STANDARDS

entrepreneurs, State PWDs, Central Road Research Institute, IIT
Delhi and Planning Commission in June, 2006. Subsequently, a

Workshop was held under the Chainnanship of the then DG
(RD), MOSRT&H, Shri Indu Prakash at the IRC Headquarlers

in R.K" Puram, New Delhi on September 11, 2006. The Expert

Group reviewed the written comments/suggestions from the

stakeholdels and suitably modified the document incorporating

these comments/suggestions.

Planning Commission heid a Round Table under the

Chaimanship of Member-Secretary Planning Commission on

17th September,2A0T to elicit the views of different stakeholders

on the draft docurnent prepared by the Expert Group of IRC.

The Expert Group met a number of times to deliberate on the

comments made during the Round Table and a modified

document was sent to the Planning Commission on 25th January,

2008. Planning Commission has, subsequently, decided to
publish this document as a Manual for Specifications and

Standards of Four-Laning of Highways on BOT basis,

It is felr that this document will go a long way in
facilitating suitable proposals for four-laning of Highways.

Keeping in vierv the fact that the consultants and engineers

of far flung States do not have easy access to IRC codes,

Manuals and other reference documents, the document has been

prepared in a simple and little elaborative format, explaining

the different steps as well as relevant extracts of IRC Codes,

Standards and Specifications, to facilitate easy adaptability by

the engineers and consultants of different States. IRC may

consider publishing it as its own document, by gettin_q this

document approved by the different Technical Committees of
IRC as per procedure laid down for this purpose. Comments

and suggestions from the actual users will be welcome for this

purpose.

The iRC wishes to acknowledge with thanks, the

contribution made by the different expefis engaged, Shri R.S.

Sharma, foriner Secretary Generai, IRC and Shri Sharad

Varshney, Additional Director (Tech.), IRC. The IRC also wishes4s
s
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to acknowledge the efforts made by Shri Naveen Tewari, Section

Officer, Ms. Bharati & Shd Sandeep Negi stenographers of IRC

for their secretarial and stenographic assistance.

February 20,2008

ry
(V.K. Sinha)

Secretary General, IRC
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List of Symbols and Abbreviations

AASHTO : American Association of State High*'ay and Transportation Officials
ADT : Average Daily Trafflc
ARS : Alkali-Silika Reaction /ASTM : American Society of Testing and Materials /BI : Bump Integrator
BIS : Bureari of Indian Standards
CBR : California Bearing Ratio
CC : Cement Concrete
COD : Cominercial Operation Date
CPWD : Central Public Works Department
DBM : Dense Bituminous Macadam
DLC : Dry Lean Concrete
EDR : Equivalent Damage Ratio
ESC : Environmental Stress Cracking
FWD : Falling Weight Deflectometer
Gi : Galvanised kon
GSB : Granular Sub Base
HDPE : High Density Polyethylene
HFL : High Flood Level
HPC : High Pedormance Concrete
HYSD : High Yield Strength Deformed (Bars)
IE : Independent Engineer
IRC : Indian Roads Congress
IS : Indian Standards
LCV : Light Commercial Vehicle
LL : Licluid Limit
U|DS : Long Term Design Strength
MOSRTH : Ministry of Shipping, Road Transport and Highways
MCA : Model Concession Agreement
MS : Mild Steel
NBC : Nationai Buildine Code
NHAI : National Highways Authority of india
NP : Non Pressure
OMC : Optimum Moisture Content
PCC : Plain Cement Concrete
PCU : Passenger Car Unit
PHPD : Peak Hour Peak Direction
Pi : Plasticity Index
PPM : Parts per million
PQC : Pavement Quality Concrete
PSC : Pre Stressed Concrete
PWD : Public Works Department
QAM : Quality Assurance Manual

QAP : Quality Assurance Plan

QS : Quality System
RBS : Road Boundaly Stones
RCC : Reinforced Cement Concrete
ROB : Road over Bridge (Road over railway line)
ROW : Right of Wriy
RUB : Road under-Bridge (Road under railway line)
TMT : Thermo Mechanicallr, Treated
VDF *;*&hicle Damage Factor

YP_Y 
't"6ipF.T:ry-ftop 

ound Macadam
WMNK€T Macadam

{&f /
xvi $ffi { ",

ffi'{- }'gr
fif g;4"" "Manuaifor specificaiion & standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

Section I

General
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1.1

SECTION 1

GEI{ERAL

The scope of the work shali be as defined in the Concession Agreement. Four Laning

of the Project HighwzLy shall be undertaken and completed by the Concessionaire as

per the Specifications and Standards set forth in this Manual.

The Project Highway and the project facilities shall conform to the design

requirements set out in this Manual which are the minimum prescribed. The project

report and other information provided by the Government shall be used by the

Concessionaire only for its own reference and for carrying out further investigations.

The Concessionaire shall be solely responsible for undertaking ali the necessary

surveys, investigations and detailed designs in accordance with good industry practices

and due diligence, and shali have no claim against Government for any loss, damage,

risk, costs, liabilities or obligations arising out of or in relation to the project repofi
and other information provided by the Government.

At ieast 2 weeks prior to commencement of the work, the Concessionaire shall draw
up a Quality Assurance Manual (QAM) covertng the Quality System (QS), Quality
Assurance Plan (QAP) and documentation for all aspects of the bridge and road works
and send three copies each to the Independent Engineer (lE) for review. The class

of quality assurance shail not be less than Q-3. (Refer IRC:SP:47 and IRC:SP:57)

The Codes, Standards and Technical Specifications applicable for the design and

consiruction of project componenis are:

(i) Indian Roads Congress (IRC) Codes and Standards (Refer Appendix-2).

(ii) Specifications tbr Road and Bridge Works issued by the Ministry of Shipping,

Road Transport & Hi-ehways (MOSRTH) hereinafter refered to as MOSRTH
or Ministry's Specifications.

(iit Any other standards refened to in the Manual and any supplement issued r.vith

the bid document.

on of the Codes, Standards, Specifications,

the last date of bid submission sirall

1"2

1.3

r.4

etc., notified/published at least

be considered applicable.
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MANTJAL OF SPECIFICATIONS AND STANDARDS

1.6 The terms 'Ministry of Surface Transport', 'Ministry of Road Transport and Highways'

and 'Ministry of Shipping, Road Transporl & Highways' or any successor or substitute

thereof shall be considered as synonymous.

The terms 'Inspector' and 'Engineer' used in MOSRTH Specifications shall be deemed

to be substituted by the term "Independent Engineer", to the extent it is consistent

with the provisions of the Concession Agreement and this Manual.

In case of any conflict or inconsistency in the plovisions of the applicable IRC Codes,

Standards or MOSRTH Specifications, the provisions contained in this Manual and

the Specifications and Standards specified in this Manual shall apply.

In the absence of any specific provision on any parlicular issue in the aforesaid Codes

or Specifications read in conjunction with the Specifications and Standards contained

in this Manual, the following standards shall apply in order of priority.

(i) Btireau of Indian Standards (BIS)

(ii) British Standards, or American Association of State Highway and Transpofiation

Officials (AASHTO) Standards, or American Society for Testing and Materials

(ASTM) Standards

(iii) Any othel specifications/standards proposed by the Concessionaire and reviewed

by the IE.

1.10 All items of building works shall conform to the State Public Works Department (State

PWD), Central Public Works Department (CPWD) Specifications tbr Class I building
works and standards given in the National Building Code (NBC). For tlie Project

Highway through the state entity, to the extent specific provisions for building works

are made in State PWDARC/MOSRTW Specifications, the same shall prevail over

the CPWD/NBC provisions. For this purpose, building works shall be deemed to

include toll plaza complex, road furniture, roadside facilities, landscape elements and/

or any other works incidental to the building works.

1.L1 Guidelines for Preparing Schedules of the Concession Agreement

1 to 14 of this Manual refer to the Schedulesor paft) in Sections

A-ereement. While finalizing the feasibility/project report for

t.7

1.8

t.9

7..\ | i
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GENERA!

the Project Highway, and the scope of the project, each of these paras should

be carefully examined and addressed by the Government with a vier,v to making

appropriate provisions in the Schedules of the Concession Agreement, (A list of

ihe paras that refer to such Schedules has been provided at Appendix-l for ready

reference).

1.12 Alternative Standards and Specifications

The requirements stated in the Manual for the design of the Project Highway are the

minimum. The Concessionaire will, however, be free to adopt intemational practices,

alternative specifications, matedals and standards to bring in innovaiion in the design

and construction provided they are comparable witir the standards prescribed in the

Manual^ The specifications and techniques which are not included in the MOSRTH

SpecificationsARC Specifications/State PWD Specifications shall be supported with
authentic standards and specifications like AASHTO, Euro Codes, British Standards

and Australian Code etc. Such a proposal shall be submitted by the Concessionaire

to the Independent Engineer for review and comments, if any. In case, the Independent

Engineer is of the opinion that the proposal submitted by the Concessionaire is not

in conformity with any of the intemational standards or codes, then he will record

his reasons and convey the same to the Concessionaire for compliance. A record shall

be kept by the Independent Engineer, of the non-compliance by the Concessionaire

of the minimum Specifications and Standards specified in the Manual and shall be

dealt with in terms of the provisions of the Concession Agrcement. The Concessionaire

sha1l be lesponsible for adverse consequences, if any, arising from any such non-

compliance.

1.13 Utilities

The Concessionaire shall maintain and shift the existing utilities as per provisions of
the Concession Agreement. The Govemment shall specify in schedule B of the

Concession Agreement, details of the new utilities which are to be constructed or

provided for along or across the Project Highway within the site. The Concessionaire

shall allow / provide such utilities as per provisions of tl-re Concession Agreement.

The utilities shall be accommodated within the earmarked strip of land at the edges

of the Right of Way (ROW) and/or locations that may be specified by the Govemment.

t.r4 Before any construction or maintenance operations like widening,

in-e, repairs etc., the Concessionaire shal1 firsl:v*ork out a plan

@
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MANUAL OF .SPECIFICAIIONS AND STANDARDS

to ensure the following:

(i) Safety of traffic during the period of construction and the reduction of potential

delays and inconvenience to road users.

(ii) Safety of the workers engaged in construction.

(iii) The an'angement for traffic during construction shall conform to the requirements

of Clause 112 of MOSRTH Specifications. The Concessionaire sl.rall fumish and

erect the barricades, traffic signs and markings, and make arangements for

adequate lighting, equipment and flagman etc. as required in accordance with

IRC:SP:55.

The Concessionaire shall communicate the proposal for safety of traffic and workers

during construction to the Independeni Engineer for review and comments, if any.

The Concessionaire shall also be responsible for ensuring compliance of all labour

laws and reguiations including those relating to the r.velfare of workers engaged both

directly and indirectly on the Project Highway, besides their occupational safety and

health-

1.15 The Concessionaire shall set up an adequately equipped field laboratory for testing

of materials and finished products as prescribed in Clause l2I of MOSRTH

Specifications. It shall, make necessary arrangements for additional/confirmatory

testing of any materials/products for which facilities at site laboratory are not

available.

l.L6 Review and comments by Independent Engineer

In cases where the Concessionaire is required to send any drawings or documents to

the Independent Engineer for review and comments, and in the event such comments

are received by the Concessionaire, it shall duly consider such comments in
accordance with the Concession Agreement and Good Industry Practices for taking

appropriate action thereon.

1..17 Definitions and Interpretation

ons of the Concessionaire

and shall conform to

arising out of the provisions of this Manual

the provisions of the Concession Agreement.

\o.
t ax,
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I.17.2 The rules of interpretation as specified in Clause 1.2 of the MCA shali apply mutatis

mutandis to this Manual.

l.l7.3 The definitions contained in the Model Concession Agreement for Public Private

Partnership in Highways (MCA), as published by the Planning Commission,

Govemment of India, shall apply to the provisions of this Manual unless the context

otherwise requires. Terms or words not defined herein shall be govemed by the

definitions contained in the IRC Standards unless the context otherwise requires.

1.L7.4 Built up area shail mean sections of the Project Highway that are situated within the

limits of a municipal town [and shall include sections of 200 m or more in non-

municipal areas where dwellings/shops have been built on one or both sides of the

Project Highway on at least 70 per cent of the total length comprising such sectionl.

or as defined by the Govemment.

1.18 This Manual is for 4-ianing of the Project Highway. However, in some stretches, as

indicated in Schedule-B of the Concession Agreement, 6-1ane divided carriageway

shall be provided as part of 4-laning of the Project Highway. This shal1 not be

construed as 6-laning of the Project Highway.

X#*sgt
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Section 2

Geometric Design and
General Features
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SECTION 2

GEOMETRIC DESIGI\ AI{D GENBR.AL FBATUR.ES

General

(i) This section lays down the standards for geometric design and general features

for upgrading the existing two-lane highway to four-lane divided carriageway.

(ii) (a) In buiit-up areas, 6-lane divided caniageway aiong with service roads

shall be provided as part of 4-laning of the Project Highway. However,

if adequate land is not avaiiabie or there are other constraints, the

Govemment would dispense with the requirement of 6-laning and only

4-ianing with or without seruice road and footpath shall be provided by

the Concessionaire. Such stretches, where requirement of 6-laning is

dispensed with, shall be indicated in Schedule B of tl-ie Concession

Agreement clearly specifying the scope of work.

(b) Where there are constraints of ROW width, the Govemment n-ray specify

construction of a bypass. The alignment of the bypass shall be specified

by the Government. The land for the bypass shall be acquired by the

Government and where the land is yet to be acquired, tlre date of handing

over the land to the Concessionaire shall be indicated. The bypass shall

be 4-lane and access controlled with sen'ice roads and provision for

future widening to 6-1ane.

(iii) The geometric design of the Project Highway shall confom to the siandards

set out in this section as a minimum. The Concessionaire shall ensure that

liberal geometric standards are followed to the extent feasible r,vithin the given

Right of Way.

(iv) As far as possible, uniformiry of design standards shall be maintained

throughout the length of the Project Highway. In case of any change, it shall

be effected in a gradual manner.

(v) Where the existing road geometrics are cleficient with respect to minimum
requirements and its improvements to the prescribed standards require acquisition

of additional land, such strctches shali be specified in Schedule B of the Concession

t. Additional land, as required, shall be provided by the Govemment.

zontal curves, which are fbund deficient in transition

2.1

d$rL']?=**1{,a
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lengths or super-elevation shall

IRC:73.

(vii) Any deficiencies in the vertical

curves and sight distance shall

requirements, as per IRC:73.

2.2 Design Speed

2.2.I The design speeds given in Table 2.I
classifications. (Terrain is classified by the

highway alignment).

be corrected to the specified standards, as per

profile in respect of grades, layout of vertical

be corrected to meet the minimum specified

shall be adopted for various terrain

general slope of the ground across the

Thble 2.1 : Design Speed

Nature of Terrain Cross slope of the ground Design speed (km/hr)

Ruling Minimum

Plain

Rolling

Mountainous

Steep

Less than 10 per cent

Between 10 and 25 per cent

Between 25 and 60 per cent

More than 60 per cent

100

BO

50

40

80

65

40

?n

2.2.2 Short stretches (say less than 1 km) of varying terrain met rvith on the road stretch

shall not be taken into consideration while deciding the terrain classification for a

given section of Project Highway.

2.2.3 In general, the ruling design speed shall be adopted for the various geometric design

features of the road. Minimum design speed shall be adopted only where site

conditions are restrictive and adequate land width is not available. The Concessionaire

shall improve the alignment as per the requirement for ruling design speed as and

when the Goverrment provides land. Such siretches shall be indicated in Schedule

B of the Concession Agreement. Land for such stretches shall be provided by the

Govemment not later than fir'e years from the Commercial Operation Date (COD).

Abrupt changes in design speed shall be avoided.

R.ight-of-Way

The Right-of-Way is the totai land width required for the Project Highway to

the roadway (carriageway, shoulders and median), side drains. service

ion, utilities, etc. The ROW available fbr the
/*\'
'v-L)t/--
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be as given in Schedule-A of the Concession Agreement. The Government should

acquire additional land accordingiy. The land to be so acquired shal1 be indicated in

Annexure II of Schedule A of the Concession Agreement. The desirable Right of Way

for non-urban and urban areas should be as prescribed in IRC:73 and IRC:86

respeciively.

Lane width of Carriageway

The standard lane width of the Project Highway shall be 3.5 m.

2.5 Shoulders

2.5.I Wklth of Shoulders

The normal shoulder width on the outer side (left side of carriageway) shali be as

given in Table 2.2.

Thble 2.2 : Width of Shoulder

Type of Section

Width of Shoulder (m)

Plain and Rolling
Terrain

Mountainous and Steep

Terrainl

Open country with

isolated built up area 3.5 1.5

Built up area 2.0 2.0

Approaches to grade

separated structures/bridges 2.0 2.4

2.4

2.5.2 Type

The

(i)

of Shoulder

type of shouldel shall be as below:

In tire built up section and approaches to the grade separated structures, the

shoulder shall be paved in fuIl width.

ln open country witlr isolated built up area in plain and rolling ten'ain, 2.0 m rvidth

adjacent to the cariageway shall be paved and baiance 1.5 m shall be covered

terrain, the scope of v,,ork defitted bt tlrc Goventment may be bt,o-lane ccu'ricLgett'ctys ott

In that case, the Manu.al of Specifications ttnd Standards for Highwal,s

i ttgeway s on clffi rent al.i gntnents ( c onl:otu's ),

ILt

differe

T
\tt',

?.\ ./.\{) \. /.

shall

(ii)
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lvith 150 mrn thick layer of granular material conforming to the requirements

given in para 5.7.1.In open country with isolated built up area in mountainous

and steep terrain, the shoulders shall be of locally available hard material.

(iii) In high embankments, the granular shoulder may be raised with provision of

kerb channel to channelize the drainage as an erosion control device. (Refer

to Para 6.4)

(iv) The composition and specification of the paved shoulder shall be same as of

the adjoining carriageway insofar as it relates to the non-bituminous layers

(granular layers). In place of Dense Bituminous Macadam (DBM) layer, which

is provided in the main cariageway, Water Mix Macadam (WMM) may be

provided in the paved shoulders. The wearing course may be provided in the

form of an appropriate bituminous surface not less than 25 mm in thickness.

(v) In the case of rigid pavement, tire paved shoulder shall be of the same thickness

and specifications as that of the rigid pavement"

Median

2.6.1 Tire median shall be either flush rvith the carriageway or depressed. The width of
median is the distance between inside edges of carriageways. The type of median shall

depend upon the availability of Right of Way. The minimum width of median, subject

to availability of Right of Way, for various locations shali be as in Table 2.3.

Table 2.3 : Width of Median

Type of Section

Minimum Width of median (m)

Plain and Rolling
Terrain

Mountainous and Steep

Terrain

Flush

median

Depressed

median

Flush median

Open country with

isolated built up area 2.4 7.0 2.0

Built up area 2.O Not Applicable 2.0

Approach to grade

@@,p"9,'"' 2.0 Not Applicable 2.0

dJ,€}
tt
$.

'rRqr

: Itt rztotuttajftqf$rrtqd steep rerrain, the scope oJ' t+,ork defined by the toad agg;us2+d!Je] be two-la

ri a g e'tg:tf9z6 n d ilk e*H al i g t t t n e n r s ( c o n t o u rs ).
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2.6.2 In situations where the right of way is less than 40 m and it is not possible to

accommodate depressed median of 7m width, a raised median with non-mountable

kerb (height 225 mm) shall be provided. The width of raised pofiion shall not be less

than 4.0 m. If an exception is to be made tbr project specific reasons, the same should

be included in Schedule B of the Concession Agreement"

2.6.3 The median shal1 have suitably designed drainage system so that water does not

stagnate in the median.

2.6.4 A minimum 0.6 m width of depressed median adjacent to carriageway in either

direction and full width of flush median excluding barrier shall be paved with same

specification as of the adjoining caniageway.

2.6.5 As far as possible, the median shall be of uniform width in a particular section of
the highway. However, where changes are unavoidable, a transition of 1 in 20 shall

be provided.

2.6.6 In the case of depressed median, metal beam type crash bariers shail be provided at either

end of the median. Suitable shrubs as per Section 12 of this Manual shall be provided.

2.6.1 In the case of flush type medians, concrete or metal beam type crash barriels shall

be provided in the middle of the median. Suitable antiglare measures such as

vegetation, metal/plastic screens shall be provided in flat stretches or in horizontai

curves to reduce headlight glare from opposite traffic. The total height of screen

inciuding the height of the barier shail be 1.5 m.

2.7 Roadway Width

2..7.1 The width of roadway shall depend upon

median.

2.7.2 On horizontal curves with radius up to
each caniageway shall be increased as

Table 2.4 : Extra Width of Pavernent

the width of carriageway, shoulders and the

300 m, width of pavement and roadway m

per Table 2.4.

and Roadway in each carriageway

Radius of Curve Extra Width

Upto 40 m

61-100 m

101-300 m
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2.8 Camber or Crossfall

2.8.1 The camber or crossfall on straight sections of road caniageway, paved shoulders and

paved portion of median shall be 2.5 per cent for bituminous surface and 2.0 per cent

for cement concrete surface.

2.8.2 The camber shall be unidirectional for either side caniageway sloping towards the

shoulder in straight reaches and towards the lower edge on horizontal curves. The

camber on the existing road shall be modified to unidirectional camber.

2.8.3 The camber for granular shoulders on straight portions sha1l be at least 0.5 per cent

steeper than the slope of the pavement and paved shoulder subject to a minimum of

3.0 per cent and maximum of 4.0 per cent. On super eievated sections, the earthen

portion of the shoulder on the outer side of the curve would be provided with reverse

crossfall so that the earth does not drain on the caniageway and the storm water drains

out with minimum travel path.

2.9 Horizontal Alignment

2.9.1 While designing the horizontal alignment, the following general principles shall be

kept in view.

(i)

(ii)

Alignment should be fluent and it should blend well with the sunounding

topography.

On new roads, the curves should be designed to have largest practical radius,

but in no case less than ruling value corresponding to the ruling design speed-

(iii) As a normal rule, sharp curves should not be introduced at the end of long

tangent since these can be extremely hazardous.

(iv) The curves should be sufficiently long and they should have suitable transitions

to provide pleasing appearance.

(v) Reverse curves shall be avoided as far as possible. Where unavoidable,

sufficient length betrveen two curves shall be provided for introduction of

requisite transition curves, and required super elevation.

(vi) Curves in the same direction, sepalated by short tangents known as broken back

uld be avoided as far as possible. Where possible such portions may

ith longer single curve.

1A
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.

(vii) To avoid distortion in appearance, the horizontal alignment should be

coordinated carefully with the iongitudinal profile.

(viii) Hairpin bends in hilly terrain should be avoided as far as possible. Where

unavoidable, they may be designed either as a circular curve with transition

curves at each end or as a compound circular curve. Design criteria given in
IRC:52 shal1 be adopted for the design of hairpin bends. At hairpin bends, the

full roadway width should be surfaced.

2.9.2 All horizontal curves shall consist of circular portion flanked by spiral transitions at

both ends"

2.9.3 Super elevation

(i) Super elevation shall be provided on curves as per details given in IRC:73

corresponding to the design speed adopted.

(ii) Super elevation shall be limited to 7 per cent, if radius of curve is less than

the desirable minimum radius. It shall be limited to 5 per cent if radius is more

than desirable minimum radius. To avoid skidding, friction course shall be

provided in the curved pofiion.

(iii) Super elevation shall not be less than the minimum specilied cross falilcamber.

2.9.4 nacitl o.f Horizontal Cturyes

The desirable minimum and

classes of terrain are given

Table 2.5 :

absolute minimum radii of horizontal curves for various

in Table 2.5.

Nlinimum Radii of Horizontal Curves

The radius of horizontal curves for various terrain conditions sl-rall not be less than

es given in Table 2.5 except r,vhere site conditions are restrictive

not available. Where such restrictions exist, tI ius of curve

the specified absolute minimum val

Nature of terrain Desirable minimum Absolute minimum

Plain 360 m 230 m

Rolling 230 ur 155 m

Mountainous 90m 60m

Steep 60m 30m

the
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2.9.5 Transition cutyes

Minirnum length of transition cufl/e shall be as per IRC:73.

2.10 Sight Distance

2.10.1 Visibility is an important requirement for the safery of travel on roads. For this, it
is necessary that sight distance of adequate length is available in different situations,

to permit drivers enough time and distance to control their vehicles so that chances

of accidents are minimized.

The safe stopping sight distance and desirable minimum sight distance for divided

carriageway for various design speeds arc given in Tabie 2.6. The desirable values

of sight distance (Intermediate Sight Distance) shali be adopted unless there are

site constraints. A minimum of safe stopping sight distance shall be available

throughout.

Thble 2.6 : Safe Sight Distance

Design Speed

(kmihr)
Safe Stopping

sight distance (m)

Desirable minimum sight distance (m)

(Intermediate Sight Distance)

100 180 360

80 120 240

65 90 i80

50 60 120

40 45 r)o

30 30 60

2.10.2 The requisite sigl-rt distance shall be available across the inside of horizontal curves.

2.10"3 Where horizontal and summit cllrves overlap, the desigrr shall provide for the required

sight distance both in the vertical direction along the pavement and in the horizontal

direction on the inside of cun'e.

2.11 Vertical Alignment

alignment

be too

should provide for a smootl-i

frequent as lo cause kinks and

longitudinal

visual di

7]\-K'\
r, /z\
VT
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profile. In this regard, directions given in IRC:73 should be kept in view. The ruling

and limiting gradients are given in Table 2.7.

Thble 2.7 : Recommended Gradients

2.rr.2 Gradients upto the value con'esponding to lulin-e gradient shall be adopted as far

as possible. Limiting gradients shall be adopted only in very difficult siruations and

for short lengths.

Long sweeping vertical curves sirall be provided at all grade changes. These shall

be designed as square parabolas.

For design of ve(ical curves and its coordination with horizontal curves, reference

may be made to IRC:SP:23.

2.12 Lateral and Vertical Clearance at Underpasses

Wherever a cross road is proposed to be taken below the Project Highway, minimum

clearances at underpasses shall be as follows:

2.\2.1 Lateral Clearance

(i) Full roadway width at the approaches shall be carried through the underpass.

Provision shall also be made for future expansion of the cross road for at least

next 20 years.

(ii) Guardrails / crash bariers I traffic attenuators shall be provided for protection

of vehicles from colliding with the abutments and piers and the deck of the

structures.

(iii) The width of cattle and / or pedestrlan underpass shall not be less than 5 m.

2.12.2 VerticaL Cleararrce

underpasses shall not be less than belor.v:

5.5 m

2.tI.3

:" I L.+

Nature of terrain R.uling gradient Limiting gradient

Plain and rolling 3.37o 5.07o

Mountainous 5.07o 6.07o

Steep 6.AVo "7.AVa

/*
E/
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(ii) Pedestrian and Cattie underpass 3.0 m

To minimize frequent ups and downs in the verlical profile of the highway, the

feasibility of depressing the floor of the underpass structures shall be explored and

adopted, if found feasible, considering the effective drainage. Wherever existing slab

culverls and minor bridges allow a vertical clearance of more than 2m, these can

be used for pedestrian and cattle crossing by providing necessary flooring.

2.13 Lateral and Vertical Clearance at Overpasses

Wherever any structure is provided over the Project Highway; the minimum

clearances shall be as follows:

2.13.1 Lateral Clenrance

Full roadway width including service roads, if any, shall be carried through the

overpass structure. Provision shall also be made for future widening of the Project

Highway to 6-lane with service roads. The abutments and piers shall be provided

with suitable protection against collision of vehicles. Guardraiis/crash barriers/traffic

attenuators shall be provided on abutment side and on sides of piers for this purpose.

The ends of gualdrails shall be turned away from the line of approaching traffic.

2.13.2 Vertical Clearance

A minimum 5.5 m vertical clearance shall be provided from all points of the

cariageway of the Project Highway to the nearest surface of the overpass structure.

Access Control2.74

2.L4.I Access

(i)

(ii)

Access to the Project Highway shall be partially controlled. In general access to the

Project Highway shall be provided at the foliowing locations:

Intersection with National Highways

Intersection with State Highways

(iii) Intersection with Major Districi Roads

(ir'; with Viliage Roads/Other District Roads,

3 km from the nearest intersection

subject to a minimum

.{\ro'
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2.14.2 Senice Roads

2.L4.2.I The location, length and width of service roads, to be constructed by the

Concessionaire in open country shall be specified in Schedule-B of the Concession

Agreement.

2.14.2.2 Service roads shall be constn:cted and maintained in accordance rvith the provrsions

of the Concession Agreement.

2.14.2.3 For the stretches where total length of a bridge is less than 60 m, the service road,

if any, shail continue across the stream and suitably designed vented causeway

structure shall be provided if so specified by the Govemment. In cases involving
bridges of 60 m length or more, separate bridge structures shall not be provided and

service road shall be rnerged with the Project Highway at 50 m distance before the

bridge structure.

2.L4.2.4 The crust composition of service roads shall not be lower than that specified in
IRC:37 for 2(two) msa design traffic unless specified otherwise. The roughness of
service roads shall not be more than 2,500 mm/km at the time of completion of
construction, when measured by the Fifth Wheel Bump Integrator.

2"14.2.5 Wherever service roads ale provided, provision shall be made for proper entry and

exit ramps between the main highway and the service roads, duly keeping in view

future rvidening of main highway to six-ianes. The layout shall be as per Figure 2.1

A ro 2.1 D.

2.15 Grade Separated Structures

2.15.1 The type, location, length, number and the openings required to be provided for
various types of grade separated struclures shall be as specified by the Govemment

in Schedule-B of the Concession Agreement. The apploach gradient to the grade

separated structulr shall not be more than 2.5 per cent (1 in 40).

2.75.2 Vehicular Underpass/Overpass

The vehicuiar under/overpass structures shali be provided at the intersection of the

Project Highway with all the National Highways and State Highways. Such under/

over passes shall also be provided across other categories of roads canying an

average daily traffic of more than 5000 Passenger Car Units (PCUs) on the date of

|ds. The sfucture may be either an underpass or an ove depending

of terain, vertical profile of road, availabili isht of

brf
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way, etc. Unless otherwise specified in Schedule-B of the Concessi.on Agreement,

the Project Highway shall be caried at the existing levei.

2.I5.3 Cattle and Pedestrian Underpass/Overpass

(i) For inhabited areas, a grade-sep arated structure for crossing of cattle and

pedestrians shall be provided at every 1000 m and in rural areas, an underpass/

overpass shail be provided at an a\.erage spacing of about 2.5 km. For the

avoidance of doubt, such underpasses/overpasses shall not be necessary within

a distance of 2.5 km from Vehicular underpasses. The locations of cattle and

pedestrian underpasses/overpasses shall be indicated in Schedule-B of the

Concession Agreement.

(ii) The width of Pedestrian or Cattle crossing shall not be less than 5 m.

(iii) The pedestrian crossings shall have provision for movemenf of disabled

persons.

(iv) Underpasses shall be prefered to

(v) Pedestrian underpass/overpass shall

m from a school or hospital.

2.15.4 Road Over Bridges (ROBs)/Road Under

Section-7 of this Manual.

2.r.6 Median openings

2.16.1 Median openings shall not be spaced cioser than 5 km. Additional controlled

openings shall also be provided for inspection, and diversion of traffic during repair

and relrabilitation.

2.L6.2 Median opening shall not be provided in liont of the service road entry. The

distance between the service road entry and the median opening shall be at

least equal to the sum of length of acceleration lane, weaving length, and

deceleration length. Location of opening shall be so decided as to minimize
intraflor,v-

2.16.3 A11 median openings shall be provided with additional 3.5 m wide shelter lane by

t1-ie side of median in both directions for waiting of vehicles tc take U turn"

required, horizontal geometrics of rhe road shall

overpasses.

also be provided within a distance of 200

Bridges (RUBs) shall be provided as per

"Manual for Specification & Standards
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2.17 Fencing

The Concessionaire shall plovide fencing between the service road and the Project

Highway to prevent the local vehicles and animals entering the highway. The fencing

shall be of galvanized iron chain link with galvanized iron channei sections or metal

beam crash baniers. Similarly, in all urban and semi urban sections suitable fencingl

railing or crash barriers shall be provided between the Project Highway and serrice

roads.

2.18 Typical Cross Sections

Typical cross sections of Project Highway are given in Fig 2.2 to 2.10 for various

locations as below:

Figure 2.2 shows typical cross section Type-Al for 4-1ane divided highway in open

country with isolated built-up area in plain/rolling terrain, without service r-oads and

with depressed median.

Figure 2.3 gives typicai cross section Type-A2 for 4-lane divided highrvay in open

country with isolated built-up area in plainA'olling terain with service roads on both

sides and with depressed median.

Figure 2.4 shows typicai cross section Type-A3 for 4-lane divided highway in open

country with isolated built-up area in plainlrolling tenain, without service roads and

with llush median.

Figure 2.5 gives typical cross section Type-A4 for 4-1ane divided highway in open

country with isolated built-up area in plain/rolling terrain with service roads on both

sides and with flush median.

Figure 2.6 shows typicai cross section.Type-B for 6-lane divided highway in builr
up section in plain and rolling terrain with service roads on both sides and with flush

median.

Figure 2.7 shows typical

diff-erent contours in open

Figure 2.8 shows typical

different contours in built

cross section Type-Cl for 4-lane divided highway on

country with isolated built-up area in mountainous terrain.

cross section Type-C2 for 4-lane divided highway

up section in mountainous temain.

typical cross section Type-C3 for

ntry with isolated built-up area

4-7ane divided way at same

in mountai

/.-;
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Figure 2.10 shows typical cross section Type-C4 for 4-lane divided highway at same

level in built up section in mountainous terain.

2.19 Capacity of Four-lane highway

For the pulpose of augmentation of the facilities and upgradation of the Project

Highway, the design service volume for different terain conditions and level of

service shall be as specified in Table 2.8.

Table 2.8 : Design Service Volume for Four-Lane Highways in PCUs per day

Terrain

Design Service Volume in PCUs per day

Level of
Service 'B'

Level of

Service 'C'

Piain and rolling 40,000 60,000

Mountainous and steep 20,000 30,000

Warrants for Six-Laning

Unless otherwise specified in the Concession Agreement, the Project Highway shall

be widened to 6-lane when total iraffic excluding the traffic on service roads reaches

the design service volume corresponding to Level of Service 'C' for 4-lane Highway

specified in Table 2.8.

2.20
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Section 3

lntersections and Grade Separators
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SECTION 3

INTtrRSBCTIONS AI\D GRADE SEPARATORS

lntroduction

3.1.1 Subject to the provisions of this Manual, properly designed intersections shall be

provided at all road crossings/junctions. The types and locations of Interchanges and

Grade-separated Intersections without ramps shall be specified in Schedule-B of the

Concession Agreement. The intersections to be provided shall be one of the following
types:

(i) At-grade Intersections

(ii) Grade separated Intersections without ramps

(iii) Interchanges

3.1.2 The existing intelsections, which are deficient with respect to the minimum

requirements shall be improved to the prescribed standards. Additional 1and, if any,

required for improving the existing intersections shall be provided by the Government.

3.2 At-grade Intersections

3.2.1 General

(i) The type of intersections to be adopted shall be decided on the basis of
' parameters like number of intersecting legs, traffic volume/speed, available

right-of-way, type of traffic control (signaiized/non-signalized) etc. Necessary

traffic suweys for the design of road junctions shall be carried out as per

IRC:SP:19.

(ii) Normally, the type of intersection shall be:

(a) Three leg intersection

(b) Four leg intersection
(c) Multi leg intersectionlrotary.

(iii) The intersections shail be designed having regard to flow, speed, composition,

distribuiion and future growth of traffic. Design shall be specific to each site

with due regard to physical conditions of the site available. The design of
different elements of intersectlon shall be done as per IRC:SP:4l "Guidelines

on Design of At-grade Intersections in Rurai and Urban Areas" including other

given in the subsequent paras. MOSRTH-Type Desi
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on National Highways may also be referred to, wherever

suitable layout and design of At-grade Intersections.

(iv) The design shall aim at simplicity and uniformity in design

designs which may involve complicated decision-making

avoided.

required to develop

standards. Complex

by drivers shall be

(v) The entry and exit traffic from the cross road should have proper merging and

exit islands with the Project Highway.

(vi) The intersection control shall be of 'Stop Control' unless specified otherwise.

This will mean that traffic on the minor road must stop prior to entering the

Project Highway. When roads of equal importance intersect, priority shall be

given to the traffic on the right.

(vii) At the intersection, the alignment should be as straight and the gradient as flat
as practicable. The gradients in exdess of 2 per cent will normally not be

allowed at intersections.

(viii) Any deficiency in the alignment and -srade of intersecting roads sha1l be

con'ected to improve traffic conditions and safety.

(ix) The si-eht distance to be adopted shall normally be intermediate sight distance

as specified in Section 2. However, in exceptional circumstances, it should not
be less than minimum stopping sight distance specified in Section 2. At such

' locations, cautionaly speed limit signboards shall be displayed.

(x) At multi leg intersections, the points of conflict should be studied carefully and

possibilities of realigning one or more of the intersecting legs and combining
some movements to reduce the conflicting movements shall be examined. The

object shall be to simplify the design and appropriate control devices added to
' ensure more efficient and safe operation.

3.2.2 Design Standatds

Design standards shall be as per IRC: SP:41. Salient features are given below:

Design Speed: The approach speed shall be taken as the design speed adopted

for the section of Project Highway on which the intersection is located. The

design speed for various intersection elements shall be taken as 60 per cent of
the approach speed.

Volume: The traffic volume for the design

(i)

\?\
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INTERSECTIONS AND GRADE .SEPARATORS

its distribution at peak hours shall be assessed up to the end of operation period,

taking into consideration the past trend, likely new development of land, socio-

economic changes, etc.

(iii) Design Veiricle: Semi-trailer combination (refer IRC:3) shall be used in the

design of intersections.

(iv) The number of ianes to be provided at the intersection shail be govemed by

peak hour traffic volume in each direction of travel. Widening of carriageway

shall be achieved by a taper of not less than I in 20.

(v) Type and radius of curve of intersection: The type and radii of curves would

depend upon the types of vehicles turning at the intersection and shall be

decided based on the traffic data.

(vi) Auxiliary lanes: The auxiliary lanes of adequate length as per the assessment

of tuming and merging tlaffic shall be provided in the form of storage 1ane,

acceleration lane and deceleration lane.

(vii) The right turn deceieration lane shali also be provided in the central reserve

(median).

(viii) Visibility at intersection: A minirnum safe stopping sight distance appropriate

for the approach speeds shall be available for the traffic on the Project Highway.

3.2.3 Trffic Cbntrol Devices

(i) Road markings: Typical road markings for road intersection as given in
IRC:SP:4l and IRC:35 shali be follor,ved. The specilications of road marking

shall be as given in Section 9 of this Manuai.

(ii) Signs: Traffic signs at the junctions shall be provided as per IRC:67 and Section

9 of this Manual.

(iii) Reflectors: To guide the traffic, reflectors in the form of cat's eyes, delineators,

etc shall be provided, in addition to the road markings, especially at the

channelising islands.

3.2.4 Detailed Designs and Data for review by the IE

The Concessionaire shall submit the details of the ground surueys. trafflc data, traffic

$n and drawings of

ineer for review

the intersections sholving all

and comments, if any. \?\\c.
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3.3 Grade Separated Intersections without Ramps

3.3.1 GenercLl

(i) Grade separated intersections, without ramps, shail be provided at locations

where traffic on cross roads is moderate to heavy. Under this type, two cross

roads separate at different grades (as Road Under Bridge or Road Over Bridge).

All drivers desiring to turn to and from the cross road are required to use other

existing routes and enter or leave the Project Highway at other locations.

Grade separated intersections without raqps shall be provided at the locations

indicated in Schedule B of the Concession Agreement.

(iii) The road to be carried over or under the structure shall be specified by the

Govemment in Schedule-B of the Concession Agreement. Where the arrangement

is not specified, a detailed study shall be caffied out by the Concessionaire to

determine whether the Project Highway shall be carried over or under the

structure. Generally, the road which is carrying a lower volume of traffic shail

be constructed over the road which is carrying a greater volume of traffic. The

arrangement shall be finalized in consultation with the Independent Engineer.

(iv) A11 features perlaining to structures for this type of grade separator shall be

same as provided in Section-2 of this Manual.

3.3.2 Geornetric Standards for design of various elenzents

The geometric design standards for various elements of this rype of grade separators

shail be as given in paras 3.2.1 and 3.2.2.

3.3.3 Design of Structure

(ii)

3.3.4

For design of structure of grade-separated structures details given in Section 7 of this

Manual shall be followed. Minimum length of viaduct required to be provided at

var"iotts grade-separated structures shall be specified by the Govemment in Schedule-

B of the Concession Agreement.

Trcffic Control Devices

Details given in Paras 3.2.3 and 3.4.6 shall apply.

3.3.5 Detailed Designs and Datct for revietv \t the IE

aire shall subrnit the details of the ground suryey
d\
\'7 )
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ERSECTIONS AND CRADE SEPARATORS

folecast, design and drawings of the grade separated intersections and the structures,

showing all safety feafurcs to the Independent Engineer for rcview and comments,

if any.

3.4 Interchanges

3.4.I General

An interchange is a grade-separated intersection with connecting roadways

(ramps) for turning traffic between highway approaches. Such an interchange

will be necessary at all crossings of a highway, which is to be developed to

completely access-controlled standards. An interchange may also be justified

at locations where traffic on cross roads is heavy and when an at-grade

intersection fails to handle the volume of turning, merging and diverting traffic
leading to heavy delays and fatal and major accidents.

An interchange may be justified at the crossing of the Project Highway with
anothel highway, and where the totai traffic of all the arms of the intersection

is in excess of 10,000 PCUs in peak hour.

(iii) The decision to provide interchange at such locations shail be taken by the

Govemment and the requirement shall be clearly spelt out in Schedule B of
the Concession Agreement, which shall also indicate specifications and traffic
streams to be grade separated.

(iv) The detailed design and layout of the interchange shall conform to the broad

pammeters and requirements specified by the Government in Schedule B of the

Concession Agreement. Based on detailed survey and investigations, the

Concessionaire shall develop appropriate detailed drawings and designs and

submit to the Independent Engineer for review and comments, if any.

3.4.2 Types of Interchanges

(i) Interchanges are generally described by the pattem of the various tuming

roadways or ramps, which determine their geometric configuration. The

common geometric configurations of interchanges are the tlumpet, diamond,

cloverleaf, rotary and directional. Within each type of interchange, there can

be several variations such as split diamond, partial cloverleaf, etc. depending

ramp arrangements.

interchange, the shape and pattem of the i

(i)

(ii)

C.
fll
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MANUAL OF SPECIFICATIONS AND STANDARDS

ioops and their designs shall be govemed by factors such as the impofiance

of the intersecting highrvay, the number of intersecting legs, the design volumes

of through and ruming traffic movements including their composition, the

design speeds, available right-of-way and topography. The interchange site shall

be studied in detail and alternative designs made, to determine the most suitable

arrangement of structures and ramps satisfying the specified requirements.

3.4.3 Geometric Design Standards .for Interclzctnge Elentenls

The geometric design standards shall be as per IRC:92 appropriate for the design

speed adopted for the Project Highway. The design speed for ramps shal1 not be less

than 40 km per hour. The desirable values of various parameters given in IRC:92 shall

be adopted unless there are severe site constraints.

3.4.4 Desigtt Trffic

The traffic volume for the design of various elements of interchange inciuding ramps

shall be assessed up to the end of the Concession Period, or 20 years r.vhichever is

more taking into consideration the past trend, likely new development of land, socio-

economic changes, etc. For remodeling of existing interchanges, facility shall be

designed to cater for traffic projection for the next 20 years.

3.4.5 Design of Structure

For design of structure of grade-separated structures comprising of main structure and

ramps, the details given in Section 7 of this Manual shall be followed. Minimum
length of viaduct required to be provided at various grade-separated structures shall

be specified by the Govemment in Schedule-B of the Concession Agreement.

3.4.6 Trffic Control Devices

Traffic signs (refer IRC:67) shall be provided at suitable locations to:

(i) serve as advance notice of the approaches to the interchange;

(ii) direct drivers into appropriate lanes for diverging/merging movements;

(iii) identify routes and directions:

(iv) provide other infomation of importance to the drivers; and

(v) show distances to destinations.

ifications for road markings shall

this Manual.

be as given in IRC:35

.2 of
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INTERSECTIONS AND GRADE SEPARATORS

3.4.7 Liglting

Lighting requirement shall be as per Section 13.3 of this Manual. The top and

underside of the grade separated structures and interchange area at the ground ievel

upto 50 m beyond the point from where flaring of the main carriageway takes place

shall be provided with lighting.

3.4.8 Detailed Design and Data for revie** by the IE

The Concessionaire shall submit the details of the ground surveys, traffic data, traffic

forecast, design and drawings of the interchange showing a1l safety features to the

Independent Engineer for review and comments, if any.

li Totz\.
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Section 4

Road Embankment
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SECTION 4

ROAD EMBANKMENT

4.1 General

4.1.1 The design and construction of the road embankment and cuttings shall be carried

out in accordance with the requirements, standards and specifications given in this

Section. This Section also covers specifications for subgrade and earthen shoulders.

4.1.2 Efforts should be made to Lemove the inherent deficienbies in plan and profile of the

existing road. It shall be ensured that the final centre line of the road and the road

levels are fixed with great cal'e duly considering all the relevant factors covering

structural soundness, safety and functional requirements.

4.L3 The existing road embankment shall be widened i modified to the specified cross-

sectional details.

4.2 Road Embankment

4.7.1 The width of the embankment shall be in accordance with the cross-sectional details

specified in Section-2 of the Manuai.

4.2.2 The height of the embankment shall be based on the final road levels. The following
principles shall be kept in view while fixing the road level:

(i) No section of the road is overtopped.

(ii) The bottom of subgrade is generally 1.0 m above the high flood levei/high water

table. However, in the case of existing old roads where it may be difficult to fulfil
this criterion without needing reconstruction or raising in substantial length, the

criteria may be relaxed depending on site conditions, ensurin-9 that the bottom

of subgrade is 0.6 m above High Fiood Level (HFL). The HFL should be decided

by inteiligent inspections, local observations, enquiries and studying .the past

records. If raising of any section (s) of the existing road is required, the same

shall be specified in Schedule B of the Concession Agreemeni.

4.2.3 Portions forming approaches to

fulfil the minimum free board

structures shall provide smooth vertical profile and

requirement.

vertical profile of the road shali
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4.2.5 Construction of embankment, subgrade, and earthen shoulders shall conform to the

requirements of Clause 305 of the MOSRTH Specifications as a minimum

requirement.

4.2.6 Materials and Physical Requirements

4.2.6.I Sourcing of materials for embankment and subgrade construction, as well as

compliance with environmental requirements in respect of excavation and borrow

areas under the applicable laws shall be the sole responsibility of the

Concessionaire"

4.2.6.2 Borow pits shall not be located within the right of way or along the road. Clause

305.7.2 of MOSRTH Specifications shall apply.

4.2.6.3 The materials used in embankment, subgrade and earthen shoulders shall be soil,

moorum, gravel, a mixture of these or any other material conforming to the

requirements of Clause 305.2 of MOSRTH Specifications. Pond ash can also be used

subiect to requilement indicated in Para 4.2.16 of this Section.

4.2.6.4 The foilowing types of materials shall be considered unsuitable for embankment

constiuction and shall not be used:

(i) Materials from swamps, marshes and bogs;

(ii) Peat, 1og, stump and perishable material; any soii that is classified as OL, OI,

OH in accordance with IS:1498;

(iii) Materials susceptible to spontaneous combustion;

(iv) Materials in frozen conditions;

(v) Clay having Liquid Lnnit (LL) exceeding 70 and Plasticity Index (PI)

exceeding 45;

(vi) Materials with salt resulting in ieaching in the embankment;

(vii) Expansive ciays, 'Free Swelling Index' exceeding 50 per cent when tested as

per IS:2720 (Part 40).

4.2.6.5 Fill material with a soluble sulphate content exceeding 1:9 gm of sulphate (expressed

as SO.) per litre when tested in accordance with BS:1377 Test 10, but using a 2:l
q shall not be deposited within 500 mm of concrete or other cement
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4.2.6.6 Materials with a sulphate content (expressed as SOr) exceeding 0.5 per cent by mass,

when tested in accordance with BS:1377 Test 9, shall not be deposited within 500

mm of metallic items.

4.2.6.1 Expansive clays/black cotton soil shall not be used for subgr:ade construction.

4.2.6.8 Where expansive clay with acceptable Free Swelling Index value is used as a fill
material, subgrade and top 500 mm portion of the embankment just below subgrade

shall be non-expansive in nature

4.2.6-9 The size of the coarse material in the mixlure of earth shail not exceed 75mm when

placed in the embankment and 50 mm when placed in the subgrade.

4.2.6.10 Oniy the materials satisfying the density requirements given in Table 4.1 shall be

employed for the construction of the embankment and the subgrade.

Thble 4.1 : Densitv of materials of embankment and subgrade

Tlpe of Work
Maximum Dry Density with healry

Compaction - ISz2720 (Part 8)

Embankment upto 3 m height,

not subjected to extensive flooding.

Not less than 15.2 kN/cu. m

Embankments exceeding 3 m height

or embankments of any height

subject to long periods

of inundation.

Not less than 16.0 kN/cu. m

Subgrade and earthen shoulders/

verges/backfil1.

Not less than 17.5 kN/cu. m

4.2.6.1T The density requirements specified in Table 4.1 shall not be applicable to light weight

material e.g. pond ash.

The materiai to be used

(CBR) at the specified

4.2.6.r2

4.2.6.r3

in sub-erade shall satisfy the design Califomia Bearing Ratio

density and moisture content.

subgrade sirall be compacted to satisfy the minimum

; given in Table 4.2.
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4.2.7 Structural features and design of embankment

4.21.1 Embankment shall be designed to ensure the stabiiity

and shall incorporate only those materials, which

constmction as per Para 4.2.6 of this Section.

4.2.7.2 Tire design of side slopes shall be govemed by slope

safefy considerations.

of the roadway (refer IRC:75)

are suitable for embankment

stability, bearing capacity and

4.2.7.3

4.2.1.4

4.2.7.5

Side slopes shall not be steeper than 2H:IV unless soil is retained by suitable soil

retaining sfiuctures. The reinforced earth structurc where provided, shall conform to

the requirements of Section 7 of the Manual.

The type of retaining stlucture shall be aestheticaliy pleasing and compatible with

the adjoining structures

Where the embankment is to be supported on a weak stratum, it shall be necessary

to caffy out adequate soil testing and to specially design the embankment and also

adopt appropriate remedial I ground improvement measures, in consultation with the

Independent Engineer.

4.2.7.6 Where the embankment is more ti-ran 3 m height and fill material consists of heavy

clay or any problematic soil, the embankment stabiiity shall be anaiysed and

ascertained for safe desisn.

4.2.7.7 Hi ts (height 6 m or above) in ail soils shall be designed lrom stabllily,

d settlement considerations based on geotechn] tigation

\?,,/;
-Q/

Table 4.2 : Compaction of embankment and subgrade

I}pe of Work/Material
Relative Compaction as

percentage of max. laboratory
dry density - iS:2720 (Part 8)

Subgrade and earthen shoulders Not less than 97

Embankment Not less than 95

Expansive Clays (of acceptable FSI)

(a) Subgrade and 500 mm portion
just below the subgrade.

(b) Remaining portion of Embankment

Not allowed

Not less than 90

trA
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4.2.7.8 For design of high embankments IRC:75 may be refemed to.

4.2.1.g The side slopes shall be protecied against erosion by providing a suitable vegetative

cover, kerb channel, chute, stone/cement concrete block pitching or any other suitable

protection measures depending on the height of the embankment and susceptibiiity

of soil to erosion. Drainage arrangement shall be provided as per Section 6 of this

Manual.

4.2.7 .I0 Stone/cement concrete block pitching shall conform to Clause 7504 of the MOSRTH

Specifications.

4.2.8 Embankment Construction

4.2.8"I Embankment, subgrade and earthen shoulders shall be constructed in accordance

with Clause 305.3 of rhe MOSRTH Specifications.

4.2.8.2 Any unsuitable material occurring in the embankment foundation shall be removed

and replaced by acceptable fill material in accordance with Clause 305.3.4 of the

MOSRTH Specifications.

1.2.8-3 Where constilction of embankment and subgrade is required to be caried out under

the special conditions such as given in paras 4.2.9 to 4.2.15, the eafihwork shall be

done in accordance with the procedure and requirements described in Clause 305.4

of the MOSRTH Specifications.

4.2.9 Earthwork for wiclening existittg roctd erubankment

Where an existing embankment / subgrade is to be widened and its siopes are steeper

than 1V:4H, continuous horizontal benches each at least 300 mm wide shall be cut

into the oid slope for each lift of ealihwor*, for ensuring adequate bond with the

fresh material to be added.

4.2.10 Earthwork for embanhnent and subgracle to be placed against slopirzg ground

Requirements of Clause 305.4.2 of MOSRTH Specifications shall apply.

4.2.II Earthwork over existittg road surface

Requirements of Clause 305"4.3 of MOSMH Specifications shail apply.

4.2.12 Etnhan nt and subgrade arottncl structures

all be carried out in accordance with the

MOSRTH Specifications.
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(ii) Filling behind abutments and wing walls for all stn:ctures shall conform to

the general guidelines given in Appendix 6 of IRC:78.

(iii) The filter medium shall confom to the requirements of Clause 2504 of
MOSRTH Specifications.

4.2.13 Construction of entbarzkntent on ground incapable of supporting constnrction

equiprnent

For construction of embankment on ground, which is not capable of supporling

construction equipment, such as, marshy land, any of the methods given in Clause

305.4,5 of the MOSRTH Specifications may be used.

4.2.14 Embankment constructiott urzder vtater

Where construction of embankment is required to be done under watei, only granular

material or rock consistin-9 of graded hard and durable particles witir maximum size

not exceeding 75 mm shall be used. The material shal1 be non-plastic with uniformity
coefricient of not less than 10. For ftirther details refer IRC:34.

4.2.15 Earthwor* for high embankment

Where stage construction / controlled rate of tilling is required for high embankments,

the methodology together with details of necessary instrumentation and monltoring

plan shall be communicated by the Concessionaire for review/comments, if any, of
the Independent Engineer.

4.2.L6 Use oJ' Pond Ash for Entbankmerzt Constraction

4.2.16.1 Where pond asli is used for embankment construction in pursuance of the instructions

of the Ministry of Environment and Forests or otherwise, the embankment shall be

designed and constructed in accordance with 1RC:SP:58.

4.2.16.2 The thickness of soil cover shall not be less than 1 m for embankments upto 3 m
high. For high embankments, the thickness of soil cover shall be increased as per

design.

4.2.16.3 The side slopes of the embankment shall be protected against erosion by providing

turfing or stonelcement concrete block pitching.

4.2.17 Surface Finislt ancl Qualirv Control oJ Wofts

and quality control of materials and works

./rt\*_/:\
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"Manual for Specification & Standards"

the



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

ROAD EMBANKMENT

requirements of Clauses 902 and 903 of MOSRTH Specifications and Para 5 of
IRC:SP:58. (relevant to pond ash).

4.3

4.3.1

4.3"2

Roadway in Cutting

The width of the roadway in cutting shall be in accordance with the cross section

details specified in Section 2 of this Manual.

The road level shall be fixed, keeping in view the following requirement:-

The difference between the bottom of subgrade and the highest water table is not

less than 1.0 m. Exceptionally, where this requirement is not satisfied, drain shall

be provided to lower ciown the water table.

Soil Investigatiotts for Cut Sections

(i) Soil investigations shall be carried out to ascertain the type of cutting involved

and in-situ soil conditions at the subgrade level. Reference may be macie to

IRC:SP:19.

(ii) The side slopes of cuttings shall be provided in accordance with the nature

of the soil encountered. The slope shall be stable for the type of strata. Where

required, benching including use of slope stability measures like pitching,

bleast walls, etc. shall be adopted to make the slopes stable and safe.

iiii) ln the case of rock cutting, trial pits or boreholes shall be carried out at

30-50 m intervals to assess the type of rock.

Excavation for roadway in soil/rock shall be carried out in accordance with Clauses

30I, 302 and 303 of MOSRTH Specifications, as relevant.

While executing excavation. adequate precautions against soil erosion, water

pollution shall be taken as per Clause 306 of MOSRTH Specifications.

Appropriate drainage measures shall be taken to keep the site free of water in
accordance with Clause 311 of MOSRTH Specifications.

No back filling shal1 be resorted to in order to obtain the required slopes.

recautions shall be taken to ensure that during constrriction, the slopes

do not give dse to recurrent slides afterred unstable or they do not give dse to

+.-1^-l

4.3.4
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4.3.5

,1.3.6

4.3.7

In cut sections in hilly terrain, the problem of seepage flow is common. Where such

conditions exist, necessary measures including provision of deep side dlains to

intercept the seepage flow and to avoid any damage io road and cut slopes shall

be provided

Excavatiort of rood shoulders for wiclening of pavement

For widening of existing pavements or providing paved shoulders, the existing

shoulders shall be removed to their full width and to the requisite depth. Care shall

be taken to see that no portion of the existing pavement designated for retention

is loosened or disturbed.

Preparation of cut fomtation

The cut formation, which serves as a subgrade, shall be prepared as per Clause

301.6 of MOSRTH Specifications.

Where the material in the subgrade has a density less than that specified in

Tabie 4.1, the same shall be loosened to a depth of 500 mm and compacted

in layers in accordance with the requirements of Clause 305 of MOSRTH

Specifications.

(iii) Any unsuitable material encountered in the subgrade shall be removed and

replaced with suitable material and compacted in accoldance with Clause 305

of MOSRTH Specifications.

Finishing Operations

(i)

(ii)

All excavated suifaces shall be properly shaped and dressed.

(i)

(ii)

No point on the completed slopes shall

more than 150 mm (in case of soils) and

at right angle to the line of slope.

vary from the designated slopes by

300 mrn (in case of rocks) measured

the surface tolerances specified in(iii) The finished cut formation shall satisfy

Clause 9AZ of MOSRTH Specifications.

Soil Survey Investigations and Design R.eport

ionaire shal1 carry out necessary soii surveys, and fieid and laboratory

or selecting appropriate borow pits, identifying and treating problematic

if any, and tbr finalizing siiuclural features ign of the
d\
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embankment and cut sections and establishing improved ground properties" The

survey and investigations report and design report shall be submitted to

Independent Engineer for review and comments, if any.

Soil Sttntey lrwestigations Report

(i) Road Embankment

report shall include:

Soil investigations and tests in accordance with the requirements

specified in IRC:SP:l9 and shall be reported in the Proforma given in
Table I of iRC:SP:19. In addition to this, all tests as per the

requirements of MOSRTH Specifications shall be reported.

soil

the

4.4"1

The

(a)

(b)

(c)

(d)

(e)

In respect of high embankment, additional investigations and

as per IRC:75 and Appendix 10 of IRC:SP:l9.

Infbrmation regarding the topography. high flood level, natural

conditions, highest sub-soil water level, and the nature and

inundation, if any.

soil tests

drainage

extent of

(fl

(g)

The characteristics of embankment fouildation includin-9 the presence

of any unsuitable/weak strata, marshy areas, water logged areas, etc.

Along the alignment of the road, where unstable strata, soft material

or poor subsoil conditions have been met with at the fsundation levei,

the soil profile shali be drawn after determining through borings, the

type of soil at different levels. The boring shall be at intervals of

100 to 200 m to a depth of 2 m or more belorv the existing ground

as necessary. In the case of high embankments, the borings shall be

taken down to a depth equal to twice the height of the embankment.

Any particular construction problems of the area or other important

features.

Geotechnicai properties of pond ash, covering parameters specified in

Table 1 of IRC:SP:58 and Optimum Moisture Content (OMC)-dry

density relationship fbr heavy compaction. This information shall be

fumished, in case pond ash is used in embankment construction,

"4.\ ,/
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(ii) Cut Sections

The report shall inciude soil investigations and tests in accordance with the

requirements specified in IRC:SP:19 and information regarding depth of water

table, seepage flow, presence of any weak, unstable or probiematic strata.

4.4.2 Design Report

The Concessionaire shall fumish the design repofi including the foliowing to the

Independent Engineer for review and comments, if any.

(i) Road Embankment

(a) The detailed design of the embankment, rernedial / ground improvement

treatment where required, and construction methodology for high

embankments.

(b) Design of retaining walls / reinforced earth stmctures.

(c) Design of protection measures for embankment slope and drainage

airangement.

Design of pond ash embankment in case use of pond ash is proposed.

Any additional information relevant to the design of embankment.

Section

Type of cutting involved and proposed cut slopes.

Design and details of erosion control, slope protection measures, etc.

Design and details of drainage arrangement for sub-soil and surface

water.

Any other additional information relevant to the design of cut slopes.

(ii)

(d)

(e)

Cut

(a)

(b)

(c)

(d)

ffi
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Section 5

Pavement Design
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SECTION 5

PAVEMBNT DESIGN

5.1 General

5.1.1 The design and construction of new pavement sections, and of strengthening measures

(overlay) for the existing pavement shall be canied out in accordance with the criteria,

standards and specifications given in this section. Where altemative specifications cr

materials are proposed to bring in innovation in design etc., provisions of Para 1.12

of this Manual shall apply.

5.1.2 The design of new pavement sections or strengthening of existing pavements shall

take into account al1 relevant factors for assuring reliable performance and shall also

satisfy the specified minimum performance requirements.

5.1.3 The pavement condition and other data furnished by the Government are based on

preliminary investigations only. The Concessionaire shall undertake the necessary soil,

material and pavement investigations and traffic volume and axle load studies in

accordance with the good industry practice for preparing detailed designs.

5.L4 The materials, mixes and construction practice shall meet the requirements prescribed

in the MOSRTH I IRC Specifications, unless specified otherwise.

5.1.5 Where probiematic conditions such as expansive soils, swamps or marshes, flooding,

poor drainage, frost susceptible areas etc. are found to exist, adequate measures shall

be adopted to deal with such site conditions.

5.2 Type of Pavement

5.2.1 The type of pavement strucfure for new construction shall be flexible pavement unless

specified otherwise.

5.2.2 Strengthening of the existing flexible pavement will be caried out by providing

appropriate bituminous overlay, unless specified otherwise"

5.2.3 TlTe Government may require provision of cement concrete pavement on the new

carriageway and/or replacement of existing pavement depending upon specific site

' conditions. Such a requirement siiall be specified in Schedule-B of the Concession

t and indicated as a deviation in Schedule-D of the Co Agreement

design, construction, performance and mainten ts for
i Cv'
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cement concrete pavements shall be specified by the Govemment and Schedule-K of

the Concession Agreement shall be modified accordingly.

5.3 Method of Design - New Pavements

5.3.1 Method of Design of Flexible Pavement

Tbe new pavement shall be designed in accordance with th.e IRC:37 Guidelines for

the Design of Flexible Pavements or any other international standard method/

guidelines for pavement design. The overall pavement structural composition shall not

be less than the requirements specified in IRC:37.

However, where use of altemative standards, specifications or materials is proposed

with modification in the pavement thickness and composition with respect to IRC:37,

such proposals shall be supported with relevant standards, analytical design, material

properties and performance reports; and provisions of Para l.I2 of this Manual shall

apply.

5.3.2 Method of Design of Rigicl Pa,-ernent

Rigid pavement shall be designed in accordance with the method prescribed in IRC:58.

5.4 Design Requirements for New Pavement Sections

5.4.1 Flexible Pavement - De,sign Period and Strategy

(i) Flexible pavement shall be designed for a minimum design period of 15 years

or operation period whichever is more. Stage conshuction shall be permissible

subject to the requirements specified in para (ii) below:

(ii) Alternative strategies or combination of initial design, strengthening and

maintenance can be developed by the Concessionaire to provide the specified

level of pavement performance over the operation period subject to satisfying

the following minimum design requilements.

(a) The thickness of sub-base and base of pavement section are designed for
a minimum design period of 15 years and the initial bituminous surfacing

for a minimum design period of 10 years.

(b) The pavement shall be strengthened by bituminous overlay as and when

recluired to extend the pavement life to full operation period. The thickness

of bituminous overlay sha1l be determined on the bagieV€i
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5.4.2 Rigid Paven'Lent - Design Period rtncl Strategy

(i) Rigid pavement shall be designed for a minimum design period of 30 years.

The stage constmction shall not be permitted in case of rigid pavement.

(ii) The cement concrete pavement shall be designed as per para 5'3'2 based on

a flexural strength of 4.5 MPa. The Pavement Quality Concrete (PQC) shall

rest over Dry Lean Concrete (DLC) subbase of 150 mm thickness'

(iii) The DLC will be M10 concrete (7 days' strength) as prescribed in IRC:SP:49.

DLC will be extending beyond the PQC (including that in shoulder, if any) by

1 m on either side'

(iv) A properly designed drainage layer Granular sub Base (GSB) of 150-200 mm

thickness shall be provided. It shall be designed to obtain a drainage coefficient

of 20 m Per daY.

5.4.3 Pavement Perforunnce Requirements

(i) The pavement stl'ucture shall be capable

over the entire operation period"

of giving the specified performance

(ii) The new pavement surface shall satisfy the lollowing standards, subject to

rolerances provided in clause 902 of MOSRTH Specifications.

(+) Roughness

In each lane measured bY

calibrated BI

(b) Rutting

In wheel Path measured

by3mStraightEdge.

(c) Cracking 0r any other distress

(iii) During the operation period, the pavement surface roughness or any stmctural

or functional distress shall not exceed the values specified in Schedule-K of

the Concession Agreement. Generally the pavement condition in terms of

roughness, cracking and rutting should not deteriorate to the maximum values

specified in Schedule-K for rectification, earlier than 5 years from the original

level / from the year of rectification. Any treatment in the tbnn of renewal/

canied out or required to restore/comect/improve the riding quality or

s shall be of such thickness and specification th4t+$1-restore the

ity to roughness not exceeding 1800 mm/k

Not more than 1800 mm/km for

each lane in a krn length

Nil

Ni1
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(iv) During the operation and maintenance period, the pavement strength shal1 be

evaluated periodically through deflection measurements (Refer to para 5'8 (iii)

of this Section) and the stretches exhibiting any structural deficiency shall be

rectified.

5.5 Design Thaffic

5.5.1 The design traffic shall be estimated in terms of cumulative number of standard axles

(8160 kg) ro be canied by the pavement during the design period.

5.5.2 Estimate of the initial daily average traffic flow shall be based on at least 7 days'

24 hr classified traffic counts. IRC:9 may be used as guidance for carrying out the

traffic census.

5.5.3 Any likely change in traffic due to proposed four laning of the facility and/or

future deveiopment plans, land use, shall be duly considered in estimating the design

traffic.

5.5.4 Tr-affic growth rate shall be established for each category of commercial vehicles to

be considered for design of pavement. For traffic projections, the procedure outiined

in IRC:108 may be followed. The Concessionaire shall adopt a realistic value of the

rate of traffic growth, provided titat annual rate of growth of commercial vehicles shall

not be adoPted less than 5 Per cent.

5.5.5 Axle load surveys shail be carried our to estimate the Vehicle Damage Factor (VDF)

for each category of commelcial vehicles. The axle load equivalency factors

recommendecl in Annexure-Z of iRC:37 shall be used for converting different axle

load repetitions into equivalent standard axle load repetitions' VDF values so

determined shall be used for estimating design traffic in tetms of standard axles'

provided that if the Concessionaire envisages the possibility of controlling the severity

and inciclence of overloading with better enforcement of legal load limits as also of

increase in the proportion of Multi Axle Vehicles over the years; it may, at its own

risk and cost adopt a lower VDF value than that determined on the basis of the Axle

load spectrum survey.

5.5.6 Lane distribution factors given in IRC:37 shall be adopted.

vement, Equivalent Damage Ratio (EDR) shall be adopted as given rn
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5.O

PA\EMENT DES]GN

Subgrade

The subgrade, whether in cut or fil1, shall meet the following requirements:

(i) Subgrade matedal shall conform to the requirements laid down in Section 4'

Expansive clays and other unsuitable soils shall not be used for subgrade

construction. The material used in subgrade shall have maximum dry density

of not less than 17.5 kN/cum'

(ii) The thickness of subgrade shall not be less than 500 mm.

(iii) The subgrade shall be compacted to at Teast 977o of the maximum dry density

achieved with heavy compaction in accordance with IS:2720 (Part 8).

(iv) The soaked CBR value of remoulded subgrade soil samples at the specified dry

density and moisture content shall not be less than 77o (average of at least 3

specimens), unless specified otherwise'

5.7 Pavement Components and Materials

(i) The pavement construction materials for sub-base, base and bituminous

surfacing shall conform to the requirements prescribed herein and MOSRTFV

IRC Specifications, unless specified otherwise'

(ii) Where several materials' will adequately serve as component within the

pavement sttucture, such as a sub-base or a base course, the Concessionaire

shall have tire option of using any of the materials/specifications. It is important

that good engineering pmctice and product quality requirements are not

abandoned or compromised for the sake of effecting cost reduction.

(iii) If any material, which is not specified here or not included in the MOSRTH/

IRC/PWD Specifications, is proposed to be used, the proposal supported with

authentic international standards and practice shall be communicated to the

Independent Engineer for review and comments, if any'

5.1 .I Sub-base

(i) Sub-base shall be any of the following types conforming to MOSRIFVIRC

Specifications.

sub-base confonning to Clause 401 of MOSRTH Specifications.

soaked CBR value of 30Vo.b-base matelial shall have minimum
ry
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of MOSRTH

This shall be

(b) Cement treated soil sub-base conforming to Clause 403

Specifications.

(c) Water Bound Macadam (WBM) conforming to IRC:19.

restricted to service roads only, if so provided.

(d) Wet Mix l\{acadam (WMM) conforming to IRC:109.

(ii) Frost susceptible materials shall not be used in the sub-base.

(iii) From pavement drainage considerations, the granular sub-base should be

extended over the entire formation width. The granular sub-base shall be of
proper design and grading to perform satisfactorily as the drainage layer as per

IRC:37. In cuttings, granular sub-base shali be at least 300 mm above the invert
level of the drain.

(iv) Where modification of granular sub-base grading given in Clause 401 of
MOSRTH Specifications is considered necessary to improve its drainage

properties, the PI, compaction and strength criteria shall be fuliy satisfied

besides drainage efficacy. Further where required, depending upon the gradation

of the sub-base material and sub-grade soil, an applopriate filter layer of soil/
aggregate or geotextile shall be incorporated between the sub-base and the sub-

grade to prevent clogging of sub-base. The proposal shall be communicated to

. the Independent Engineer for review,and comments, if any.

5.7.2 Base Cottrse

(i) Base course material and construction shall be any of the foilowing types

conforming to MOSRTH/IRC Specifications.

Wet Mix Macadam Base

Crusher Run Macadam Base conforming to Clause 410 of MOSRTH

Specifications. v

Biruminous base materials like Bituminous Macadam (Clause 504),

Dense Bituminous Macadam (DBM) (Ciause 507) as per MOSRTH

Specifications.

(ii) The granular base shall be primed with a prime coat of low viscosity liquid
i4ous materiaI of appropriate type and specification

preparatory to tl-re
conforming to

Specifi cations/BIS S pecifications,

us treatment.

(a)

(b)

(c)
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PAVEMENI DESIGN.

5,7.3 Bitutninous Surfacing (Binder Course and Wearing Course)

s.9

5,9.1

(i) Bituminous sudacing materials and thicknesses shall satisfy the requirements

of IRC:37 "Guidelines for the Design of Flexible Pavements". The suggested

surfacing materials and thickness are desirable minimum to meet functional and

strucfural requirements.

(ii) The specifications for the biturninous materials and mixes shall satisfy the

specified minimum requirements as per the relevant MOSRTH Specifications.

The design of mixes shall be done by Marshall method or Superpave desi_en

mix procedure.

(iii) For the design of mixes use of refusal density criterion can be adopted.

(iv) The grade of bitumen/modified bitumen shall be selected by the Concessionaire

keeping in view the traffic, temperature, rainfall and otirer environmental

conditions and site rcquirements.

(v) Use of high perfomance bitumen mixes for binder course / wearing course can

be made by the Concessionaire. In case the proposed mixes are not covered

by the MOSRTH / IRC Speciflcations, the proposal suppofied with authentic

internationai standards and practice will be submitted to the Independent

Engineer for review and comments, if any.

Performance Evaluation

(i) On completion, pavement performance evaluation shall be done by the

Independent Engineer in accordance r,vith the provisions of the Concession

Agreement and tests based on good industry practice.

(ii) Roughness in each lane for full length shall be measured by calibrated BI
periodically.

(iii) The structural evaluation of the pavement shall be made by raking deflection
measurements every 5 years in accordance with the procedure given in IRC:81,
unless needed earlier for stretches exhibiting severe distress during the operation

and maintenance period.

Strengthening of Existing Pavements

rlay shall be implemented to strengthen and

s.8
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MANTJAL OF SPECIFICATIONS AND STANDARDS

of the existing pavement. The overlay shali be implemented in combination with

(i) Pre-overlay repair, pothole filling, crack sealing, rectification of profile by

providing a suitable profile correcting course and/or

(ii) Recycling.

5.9.2 Before strcngthening treatmenl is prescribed, a detailed pavement condition suffey
and evaluation shall be carried out in accordance with IRC:81 to determine

The extent of distress and nature of deficiency in the existing pavement

structure, and

Whether any special treatments e.g. provision for remedying reflection cracking,
pavement intemal drainage, sub-glade improvement/reconstruction, or rectification

of any other deficiencies are warranted.

5.9.3 Necessary corrective measures to treat the identified deficiency vide Para 5.9.2 above

shall be taken along with strengthening of the pavement.

iOzl Any stretches in which the pavement is damaged/detedorated to such an extent that

the use of Benkelman Beam method may not result in a realistic assessment of the

strengthening treatment, pavement in sucl-r stretches shall be designed using the design

procedure for new pavements or employing any other pavement evaluation techniques

like Falling Weight Deflectometer (FWD) etc.

5.9.5 Where an existing pavement is built over an untreated expansive/black cotton soil

subgrade, its improvement/strengthening shall be tleated separately. Such stretches

shall require reconstruction with provision of necessary measures such as replacement/

treatment of expansive subgrade, drainage, etc. as per the prescribed specifications

and IRC:37; and shall be designed as new pavement. Stretches to be reconstructed.

whether due to expansive subgrade or due to having grossly deteriorated, etc. shall

be specified in Schedule-B of the Concession Agreement.

5.9.6 No granular layer shall be provided over an existing bituminous surfacing. Situations

may arise where it is envisaged to strengthen grossly deficient existing road with a

granular layer in addition to the bituminous overlay, or where for camber andlor grade

corection substantial thickness of profile comective course is needed. In such cases,

the existing bituminous surfacing shall be completely removed by scarilying i milling
the pavement built up with the granular iayer(s) and bituminous overlay.

and composition of bituminous surfacing (Binder

granular layer shail conform to IRC:37

(i)

(ii)
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PAVEME}{I.DESIGN

5.9.7 Desigrz of Strengthening Treatntent (Overlay)

(i) The thickness of the bituminous overlay shall be determined on the basis

of Benkelman Beam Deflection Technique and the design traffic as per

the procedure outlined in IRC:81 "Guidelines for Strengthening of Flexible

Road Pavement using Benkelinan Beam Deflection Technique (First

Revision)".

(ii) The design period wiii be the same as specified for the new pavement sections

vide Para 5.4.1 of this Section. In case stage construction is adopted, the initial

strengthening shall be done for a minimum design period of 8 years. Subsequent

strengthening to extend the pavement to full operation period shall be

implemented at the end of initial design period or earlier, in case of any

structural distress in the pavement or if the surface roughness exceeds the value

specified in Schedule K of the Concesslon Agreement.

(iii) The design traffic will be estimated as per the procedure described for new

pavement.

(iv) The pavement sirall be strengthened by providing a bituminous overlay of a

dense graded bituminous mix.

The thickness of bituminous over'lay for pavement stren-ethening shall not be

less than 50 mm.

5.9.8 Bitwninons Mix for Overla,t,

(i) The specifications for the biruminous mixes for the overlay shall be as specified

for biturninous surfacing for new pavement sections vide Para 5.7.3 of this

Section.

(ii) Design of recycled mix where provided shall conform to the requirements of
Clause 511 of MOSRTH Specifications.

5.9"9 Pavement Performance Requirements and Evahtation

The strengthened pavement shall satisfy the minimum standard and maintenance

requirements specified for new pavement sections in Para 5.4.3 of this Section

and Schedule-K of the Concession Agreement.

offnance measurement and evaluation wiil be

(v)

(i)
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5.9.10 Paved Shoulders

(i) Paved shoulders shall be conshucted, where specified.

(ii) The width and composition of paved shoulders shali be as specified in Section

2 of this Manual.

5.9.11

(iii) If the thickness of the existing paved shoulder, if any, is less than the thickness

of the existing pavement, the paved shoulders shall be reconstructed to the

pavement thickness in the adjoining carriager.vay.

(iv) In case the existing pavement and paved shoulders have the same composition
and thickness, the overlay in the main caniageway pavement and on the paved

shoulders shall be uniform in thickness and composition.

Construction Choice

(i) The Concessionaire can use any or in combination the following constmction
methods for pa.rement strengthening.

(a) Pavement strengthening as required, after correcting sudace profile by
miliing or by providing a suitable leveling course of bituminous
material. The leveling course sha1l not form part of the overiay
thickness.

Pavement strengthening as required. along with an inlay of recycled

distressed layer using hot process.

(c) Partial depth reconstruction through recycling and application of
appropriate overlay of required thickness to extend the pavement

structural capacity to carry the design traffic and meet the specified

minimum performance standards.

(ii) The Concessionaire will be free to evaluate alternative treatment combinations

and choose the prefered solution which fuifills the design and performance

requircments.

5.10 Construction, Workmanship and Quality of Work

A11 materials, construction operations, workmanship, and the surface finish and

completed construction fol all pavement works includin sub-

andcollrse, bituminous surface courses for both

(b)
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strengthening of existing pavements, slioulders etc. shall conform to the specifieci

requirements and comply with the provisions of Section 900 of the MOSRTH

Specifications.

s.11 Premature Distress

Notwithstanding the minimum design, specifications and standards specified in the

preceding paras for new pavements and strengthening of existing pavements, if the

pavement shows premature distress in the form of cracking, rutting, patching, loss

of camber or any other structural or functional distress, necessary remedial measures

by strengthenin-e/resurfacing/recycling shall be undertaken for conforming to the

minimum requirements prescribed in Schedule-K of the Concession Agreement.

5.12 Detailed Design Report

The new pavement design and strengthening proposals formulated on the basis of
the detailed investigations and studies shall be submitted to the Independent Engineer
for review and comments, if any. The proposal shall be accompanied by Data
Collection, Data Evaluation and Design Reports.

5.12.I Data Collection Reporr

The data collection repo( shall include:

(i) Soil investigation data for new pavements as per Table I3.2 of IRC:SP:l9.
Report shall include OMC-dry density relationship with heavy compaction and

soaked CBR values in addition to other data and information as per the

prescribed Proforma.

(ii) Test values of aggregate for pavement courses as per Tables 13.3 and 13.4

of IRC:SP:l9. All tests as per requirements of MOSRTH Specifications shall

be reported in addition to the tests and information included in the above

mentioned Tables.

(iii) Classified traffic counts in Proforma I of IRC:SP:I9.

(iv) Axle Load surueys and VDF values for each category of commercial vehicles

as per Proforma 4 of IRC:SP:19.

mation of traffic growth and traffic projections for pavement design.

data in tire Profoma siven in
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(vii) Pavement roughness data measured by Calibrated Bump Integrator as per

IRC:SP:16.

(viii) Pavement Deflection Data measured by Benkelman Beam as per the procedure

detailed in IRC:81. Pavement deflection data shall be recorded in the

prescribed Proforma vide Table 3 of IRC:81. The deflection data shall be

accompanied with the characleristics of the sub-grade soil covering fype of
sub-grade soil, field moisture content (at the time of deflection survey),

average annual rainfall in the area, and pavement temperature at the time of
deflection survey.

Any other relevant information required by the Independent Engineer for
review and comments, if any.

Evalr,tcttiott Report

repofi shall inter alia cover:

Data evaluated - soil characteristics and sub-qrade stlength, pavement distress,

pavement deflection, riding quality, skid resistance, drainage aspects, etc.

Pavement deficiencies, drainage and constraints.

(iii) Any other relerrant details.

5.12.3 Design Reporr

The Concessionaire shail fumish the detailed design of the preferred solution along

with any special treatment proposed for adoption. Any departures from the

specifications stated herein shall be supported with authentic standards and

specifications and accepted practice.

(ix)

5.I2.2 Data

The

(i)

(ii)
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Highway Drainage
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SECTION 6

HIGHWAY DRAINAGE

6.1 General

6.1.1 The design and construction of surface and subsurface drains for highway drainage

shall be carried out in accordance with the requirements of this Section.

6.1.2 Efficient drainage system shall be provided for the entire Project Highway including
structures and facilities"

6.1.3 For quick disposal of precipitation on the road surface, the carriageway, shoulders and

median shall have the requisite camber/crossfall and longitudinal gradient as per the

values specified in Section 2 of this Manual.

6.L4 The natural drainage of the area shall not be disturbed.

6.1.5 The design of drains shall be carried out in accordance with IRC:SP:42-1994 and

IRC:SP:50.

6.1.6 Construction of surface and subsurface drains shall be canied out in accordance with
the requirements of Clause 309 of the MOSRTH Specifications.

6.1.7 Efficient drainage airangement for road sections in cuttings and at underpasses sha1l

be rnade. Where it is not possible to drain out the water using gravity flow, necessary

alrangement for pumping shall be made.

6.2 Surface Drainage

6.2.I The water from load and adjacent areas shall

side drains to naturai outfails.

be intercepted and carried through road

6.2.2 The drains shall have sufficient capacity to caffy peak run-off without overflowing.

6.2.3 The selection of type of roadside drains shall be based on the magnitude and duration

of flow. The roadside drains shall be designed on the principles of flow in open

channel.

6.2.4 The estimation of design discharge (peak run otf) and design of drain sections shall

ance with the procedure given in IRC:SP:42.

ll be located sufficiently away from the toe . When

/.:{v

6.2.
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the drain is unlined,'it shall be beyond 4H:IV imaginary line drawn from the edge

of the roadway.

6.2.6 The road side drains shall not pose any danger to traffic, slopes of cuttings,

embankment, pavement or structures.

6.2.7 As far as possible, longitudinal siope shall not be less than 0.5 percent for lined drains

and 1.0 percent for unlined drains.

6.2.8 The side slopes of the unlined drains shall be as flat as possible and shall not be

steeper than 2H:IV.

6.2.9 -fhe drains shall be provided with CC lining in the following situations:

(i) When due to space constraint, the drains are located near the toe of the

embankment or near structures"

(ii) Drains located in paved areas.

(iii) Flow velocity is more than 0.3 m to 1 m/s in silt and sand; and more than

1.5 m/s in stiff clay.

6.2.10 In built-up areas, covered or piped drains, with manholes at suitable intervals to desiit

the pipes, shall be provided.

6.3 Median Drainage

6.3.1 Proper arrangement for drainage of median shal1 be provided. The median drain should

have adequate longitudinal slope to the nearest culvert to drain off transversely.

6.3.2 Earthen surface in the median shall not be sioped towards cariageway to drain on

the pavement, to avoid washed away soil getting deposited on the pavement making

it slippery and accident prone.

6.3.3 In case the caniageway is sloping towards unkelbed median (wider than 5 m),
provision of a central srvale shall be rnade for drainage of the median. The swale shall

slope longitudinally for drainage and water is intercepted by inlets at intervals and

discharged through ffansverse drains into outlet channel.

median of upto 5 rn width with kerbs could be crowned lor drainage
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6.3.5 In superelevateci sections, proper arrangement for drainage of raised carriageway and

median shall be made without allor,ving water to drain on the other carriageway.

6.4 Drainage of High Embankment

6.4.I In high embankment and approaches to bridges, proper anangement for dlainage of
carriageway shall be made in order to ensure that no damage is caused to pavement,

shoulders and embankment slopes.

6.4.2 Drainage arrangement may include plovision of kerb channel at the edges of the

roadway to channelise the water, and Cement Concrete (CC) lined chutes along the

slopes at designed intervals to discharge the water into side channels at the bottom.

6.4.3 The chute drains and drains at toe of the embankment shall be of Plain Cement

Concrete (M 15 grade), over proper bedding.

6.s Catch Water Drains

6.5.1 Suitabie catch water drains shall be provided on the hill slope above a cutting to collect

and remove sulface water run-off from upper reaches. These drains shall be of
trapezoidal shape and stone lined and cement pointed.

6.5.2 The catch water drains shall be designed to carry the intercepted water to the nearest

culverl or natural draina_9e channel.

6.5.3 It shall be ensured that the catch water drains are provided in stable hill slopes outside

the periphery of slide/unstable areas.

6.5.4 Where required, lined chutes shall be provided to lead the discharge to the catch pit
of culverl or to a natural drainage channel"

6.6 Sub-surface Drains

6.6.1 The sub-surface drainage shall be provided

(i) for lowering the level of water table for drainage of sub-grade

(ii) to intercept or drain out free water in cut slopes

drainage of pervious subbase in situations where it may not be practicable

the subbase across the shoulder.-{ng.i
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6.6.2 Sub-surface drains shall not be used for surface drainage.

6.6.3 The sub-surface drains shall be:

(i) Close jointed perforated pipes or open jointed unperforated pipes in trenches

with backfill material around pipes.

(ii) Aggregate drains consisting of free draining material in the trench without any

pjpe.

6.6.4 Perlorated pipes and unperforated pipes shall meet the requirements of Clause 309.2

of the MOSRTH Specifications.

6.6.5 The internal diameter of the pipe shall not be less than 150 mm.

6.6.6 The sub-surface drains shall be located not less than 0.5 m below the sub grade.

6.6.7 Backfitt material

(i) Backfill material shall be free draining sand, gravel or crushed stone designed

on inverted filter criteria for filtration ancl permeability. or of an appropilate

grading conforming to the requirements of Table 300.3 of the MOSRTH

Specifications.

(ii) Thickness of backfill material around the pipe shall not be iess than 150 mm.

The minimum thickness of material above the top of the pipe shail be 300 mm.

6.5.8 Sub-surface drains not located below the road pavement shall be sealed at the top.

6.6.9 Use of Geo-textile

(i) The sub-sulface drains may be designed using appropriate geotextile to serve

the functions of filteration and separation.

(ii) The sub-surface drains can be provided with geotextite either along the trench

or around the pipe or both.

(iii) The geotextile shall satisfy the requirements of Clause 7A2 of the MOSRTH
Spccifications.

6.6.10 Trench excavation, laying of pipe, backfilling, and use of geosynthetics shall conform

iJements of Clause 309.3.3, 3A93.4 and 309.3.5 of the MOSRTH
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6.6.11 The drain outlet shall be a free outlet and shall be prepared as per Clause 3A93.6

of the MOSRTH Specifications.

6.6.12 Aggregate drains

(i) The trench for aggregate drain shall be of minimum 300 mm width and cut

to a depth to expose the granular pavement courses to be drained.

(ii) Aggregate for the drain shall be gravel, stone aggregate or slag of grading as

per Table 8 of IRC:SP:42.

(iii) The aggregate drain shall be provided with a geo-textile wrap to act as

filteration and separation layer"

6.6.13 Design of subsoil drainage shall be based on a rational basis. Reference may be made

to IRC:SP:42

Internal Drainage of Pavement Slructure

(i) Boxed type construction in whicir pavement is housed in earthen shoulders shall

not be provided.

(ii) The sub-base shall be extended across the shouiders for efficient drainage of
pavement.

(iii) The granular sub-base shall 'be of proper design and grading to perform
' satisfactorily as a drainage layer. The drainage layer shall not have material finer

than 75 micron size.

(iv) A suitable fitter of granular material or geotextile to act as filtration and

separation layer shall be incorporated between the subgrade and sub-base to

prevent clogging. Reference may be made to Section 5 of this Manual.

Surveys, Investigations and Design Report

The Concessionaire shall carry out proper surveys and investigations for detailed

design of the drainage system. The proposal for drainage system supported with survey

investigation report and detailed design report shall be submitted ro the Independent

review and comments, if any.

6.7

6.8
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]VIANUAL OF. SPECIFICATIONS AND STANDARDS

6.8.1 Survev nrtd lnvestigations - Drninage Sttulies

The survey and investigation and drainage studies shall include:

(i) Alignment plan, longitudinal and cross sections, contour map.

(ii) Hydrological data

Drainage area, water shed delineation, direction of flow, location of outfalls,

existing surface drains, ground surface condition, rainfall, flood frequency, etc.

(iii) Data for hydraulic design of drains.

(iv) Geo-technical investigations for sub surface sffata, level of water table, seepage

flow etc.

(v) identification of areas requiring sub-base drainage.

(vi) Any other relevant information

IRC:SP:19, IRC:SP:42, IRC:SP:48 and IRC:SP:5O may be referred to.

6.8.2 Design Report

The design report shall include:

(i) Estimation of design discharge.

(ii) Design of surface drains.

(iii) Design of sub-surface drains

(iv) Drainage affangement plan along with a strip chart

(v) Specifications of drains

(vi) Any additional information as required by ihe IE for review of the drainage
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SEC'|ION 7

DESIGN OF STRUCTURES

General

(i) All bridges shall have independent superstructure for each direction of travel.

Culverts may have single or independeni superstructure.

(ii) All bridges shall be high level bridges unless specified otherwise in the

Concession Agreement.

(iii) All bridges shal1 be designed in accordance with the relevant Codes, Standards

and Specifications of the iRC.

(iv) The width of median in the cuivert and bridge portion shall, as far as possible,

be kept same as that in the approaches. In case width of median is different

from that of approach section due to site constraints, suitable transition shall

be provided near approaches ior guiding velricular traffic.

(v) The median in the portion of structurcs shall be treated as below:

(a) The pipe culverts shall have the same median width as in the approaches.

A suitabiy designed catch pit shall be provided to coilect and carry

discharge from median drain.

(b) For bridges the median shall be open to sky. The safety barrier on the

median side shall be provided at a clear distance of 0.5 m from the edge

of carriageway.

(vi) Suitable provision shall be made for retaining the earth in the median pofiion

either by extending the abutment wall or constructing a new retaining rvall. The

abutment wall shall have provision for taking the discharge from the median.

Care shall also be taken to merge the wing wall/retum wall and flooring of
the old bridge with tirose of the new bridge.

(vii) Any utility service to be can-ied by the structures shall be specified in Schedule

B of the Concession Agreement.

Design Loads and Stresses

loads and stresses shall be as per

location,

IRC:6 approp

ay, velocity of stream, altitude, etc

7.-t
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MANUAL OF SPECIFICAIIONS AND STANDARDS

(ii) A11 new structures shall be designed in such a way that the footpath portion

can be used as carriageway when widening to 3 lanes is taken up. The structure

shall be checked for the condition when footpath is used as carriageway. The

footpath portion may be provided at the same level as the bridge carriageway

and separated by crash barrier in non-urban areas. In buiirup areas, raised

footpaths shall be provided.

(iii) In Seismic Zones IV & V, necessary precautions against dislodgement of
superstlucture shall be taken as per Clause 222 of IRC:6.

(iv) All the components of structures shall be designed for a service life of 100 years

except appurtenances like crash barriers, wearing surface and rubberized

components in expansion joints and elastomeric bearings. A11 the requirements

to achieve durability and serviceability shall be implemented.

For bridges in marine environment, special precautions shall be taken as

specified in Schedule-B of the Concession Agreement.

lvidth of Structures

Width. of the culverts and bridges shall be adopted as below:

(i) New culvefls

Overall width of a-11 new culvefis shall be equal to roadway width of the

approaches. The outer most face of railing/parapet shall be in iine with the outer

most shoulder edge. Typical cross section of the new culverts for a 4-lane

project highway is given in Fig. 7.1.

(ii) New Bridges

(a) The overall width of new bridges proposed to be of solid slab type

superstructure with open foundation or box type structure shall be equal

to roadway width of the approaches. The outer most face of railing/
parapet shall be in line with the outer most shoulder edge The median

side inner edge of the saf-ety bari"ier/kerb on the bridge and the approaches

shall also be in the same line. Typical cross sections of such type of nei.v

bridges with and with<lut footpaths for a 4-lane project highway are given

in Fig 7.2 A and '/.2 B r:espectively.

(v)

t --t
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rvidth of new bridges proposed
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DES]GN OF STRUCTURES

superstructure with welllpile foundation shall be 15 m to eventually cater

for 3-lane traffic. The median side inner edge of the safety ban'ierlkerb

on the bridge and the approaches shall also be in the same 1ine. Typical

cross sections of such type of new bridges for both sides traffic with and

without footpaths for a 4-lane project highway are given in Fig 7.3 A
and 7.3 B respectively.

(iii) Existing culverts

(a) All culverts which are structurally distressed shall be reconstructed

new structures of width as per Sub Para 7.3 (i) of this Section.

All existing culverts which are not to be reconstructed shall be widened

equal to the roadway width of the approaches.

The culverts and Hume pipe structures shall be widened so as to make

the deck width same as specified in Sub Para 7.3 (i) of this Section. If
the width of additional widening is less than 1.0 m, the widening of the

structure may be dispensed with and traffic shall be guided with the help

of crash barriers in a transition of I in 20 on either side approaches.

List of culvefis to be reconstructed and/or widened shall be specified in

Schedule-B of the Concession Agreement.

(iv) Existing bridges

A1l bridges which are structurally distressed shall be reconstructeci as new

bridges of width as per Sub Para 7.3 (ii).

The bridges having solid slab type superstructure with open foundation

or box type structure shall be widened so as to make the deck width same

as specified in Sub Para 7.3 (iiXa) of this Section. If the width of

additional widening is less than 1.0 m, the rvidening of the structure may

be dispensed with and traffic shall be -euided with the help of crash

barriers in a transition of 1 in 20 on either side approaches.

The bridges having 2-lane carriageway and T-beam/Box lype superstructure

with well/pile foundation may be retained and proper transition bgtween

approach and bridge shall be provided with the help of crash baniers.

Typical cross sections at deck level for blidges with and without footpaths

ing new bridge on one side and existing 2-lane bridge on the other

are given in Fig. 1.4 A and Fig. 7.4 B respectiyffivi

(b)

(c)

(d)

(a)

(b)

(c)
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The width of the new structures consfiucted on the other side of the

existing bridge shail be as specified in Sub Para 7.3 (ii) of this Section.

List of bridge strxctures to be reconstflicted and/or widened shall be

specified in Schedule-B of the Concession Agreement.

Structure Types

Bridge superstructure may be of reinforced concrete, pre-stressed concrete or

steel-concrete composite construction.

Wherever box girders are proposed for superstmcture, the minimum clear depth

inside the box shall be t.50 m with suitable openings in the diaphragms and

box to facilitate inspection. Haunches of minimum size of 300 mm (horizontal)

and 150 mm (vertical) shall be provided at the extreme comers of the box

section.

(iii) The bridge foundation and substructure shall be designed as per the relevant

IRC Codes/MOSRTH Specifications.

(iv) Continuous bridges, precast, pre-tensioned girder bridges and segmental

bridges may be adopted, where considered appropriate. The design of
continuous bridges shall be governed by IRC:SP:66, that of segmental

bridges by IRC:SP:65 and that of precast pre-tensioned girder bridges by

iRC:SP:71.

(v) The following types of structures shall not be accepted.

(a) Drop in spans rvith halved joints (articulations)

(b) Trestle type frarnes for substructures

(vi) In case the Government wants construction of structures like cable stayed/

suspension bridge or with special techniques, it shall be specified in Schedule

B of the Concession Asreement.

Hydrology

All the structurcs shall have adequate waterway, which shali in any case be not less

shall be evaluated for flood of 100-of existing bridge. The design discharge

(d)

(e)

1.4

(i)

(ii)
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7.6 Sub-Surface Investigations

The Concessionaire shall carry out independent subsurface investigations to

establish the soil parameters required for detailed ciesign of each foundation

separately, if necessary, in accordance with relevant provisions of IRC:78 and

MOSRTH Specifications.

For single span structures (bridges, overpasses, ROBs etc), bores shall be taken

at each of the abutment locations. For structures having more than one span

at least one bore shall be taken at each of the foundation locations.

7.7 Culverts and bridges using pipes

Reinforced concrete pipes for culverts and bridge strucrures shall be of Non

Pressure (NP) 4 type conforming to the lequirements of IS:458. Minimum

diameter of pipes fol new pipe culverts shall be 1200 mm.

Existing culverts of diameter 900 mrn and above, which are in sound condition

and functioning satisfactorily, may be extended, using pipes of same diameter.

All culverts having pipe diameter less than 900 mm shall be replaced with pipes

of minimum 1200 mrn diameter under both the caniageways. Minimum depth

of earth cushion over pipe including road crust shall not be less than i000 mm

for new / reconstructed culverts. In case of existing sound and safe cnlverts.

a minimum cushion of 600 mm may be acceptable. Floor protection shail be

as specified in the relevant IRC Codes and Specifications.

7.8 Prestressing

(i) The Concessionaire shall engage specialized agency in consultation with the

Independent Engineer for rendering total service contract with regard to the type

of prestressing system he proposes to adopt. The Concessionaire shall also

obtain the necessary cefiificates from the specialized agency engaged that the

work has been carried out in accordance with the prescribed standards and

specilications.

The Concessionaire shall submit fabrication drawings, detailing of prestressing

cables, anchorages, couplers, chairs and suppofis, templates or forms for

anchorage assembiies, stressing schedule etc for review and comments,

the Independent Engineer at least 45 days

ment of the prestressing work.

?-4.\
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(iii) The sheathings shall be either of mild steel as per sub- clause 3.6.1 or of High

Density Polyethylene (HDPE) as per sub-clause 3.6.2 of IRC:18. They shall

comply with the requirements specified in Appendix-lA/lB of IRC:18 and the

Concessionaire shall obtain a test certificate of confirmation from the

manufacturer and furnish for revierv and comments, if any, of the Independent

Engineer before bringing the proposed type of sheathing to the site.

(iv) In order to keep the number of joints in a duct to the minimum possible, the

sheathings shall be as long as practical from handling and transportalion

considerations without getting damaged. Sheathing damaged during handling or

transportation shall not be made good and shall not be used in the works.

(v) The joints of the mild steel sheathings shall be water tight complying with the

requirements given in Appendix 2 of IRC:18.

(vi) Pull-in or push-in of the prestressing strands shall be mechanized.

(vii) Temporary tendons shall be inseiled in the sheathing or the sheathing shall be

stiffened by other suitable method during concreting. Cables shall be threaded

after the concreting. Tendons shall not be placed until immediately prior to

stressing. Tendons shall be handled with care to avoid damage or contamination,

to either tendon or the sheathing" Any tendon damaged or contaminated shall

be cleaned or replaced.

(viii) Prestressing accessodes iike jacks, anchorages, wedges, block plates, couplers.

etc., being patented items, shall be obtained from only authorized manufacturers

with in-house testing facilities"

(ix) All prestressing components and accessories shall be subject to acceptance tests

and reviewed prior to their actual use on the works. Testing of anchorage-cable

assemblies shall be carried out in consultation with the Independent Engineer.

Coupler which connect two tendons to form a continuous tendon shali be tested

in the same way as anchorages formed by mechanical means.

(x) Jacks and pumps shall be got calibrated from any accredited laboratory prior

to use and then at intervals not exceeding three months.

(xi) Grouting shall

after stressing

the

be canied out as early as possible but not later than 10 days

of a tendon. Grouting of post-tensioned cables shall be carried

recommended practice specified in Appendix 5 of IRC:18.

cast units by application of cement mofiar s
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The Concessionaire shall submit adequate data in support of the proposed

method of jointing the precast units for the review and coinments, if any, of

the IE. Whatever may be the method of jointing, the holes of prestressing steel

shal1 be accurately made to meet one another in true alignment at ends and

to ensure even transfer of compression from one unit to another.

(xiii) Care shall be taken to ensure that the jointing material does not enter the duct

or press the sheath against the prestressing steel.

(xiv) Guidelines for use of extemal and unbonded prestressing tendons in bridge

structures may be adopted as per IRC:SP:67, wherever considered appropriate.

7.9 Form Work

The Concessionaire shall be responsible for the safe, workable design and methodology

for all temporary or pennanent forms, staging and centering required for supporting

and forming the concrete of shape, dimensions and surface finish as shown on the

drawings (Refer IRC:87). Adequate foundation for the staging shail be ensured.

Redundancy in support system shall also be ensured by providing diagonals and

additional members. The following guidelines shall be adopted:

(i) Fotmwork shall be of steel, marine ply or laminated plywood.

(ii) Only such shuttering oil (release agent) shall be used, which permits easy

removal of shutters without leaving stains or other marks on the surface of the

concrete. Requirements given under Clause 3.5 of iRC:87 shall also be

complied with.

(iii) In case of tubular sta-eing of heights more than 10 m, special attention shall

be paid to the stluctural adequacy of the system, efficacy of the connections

(clamps etc), and foundations. Foundation blocks of adequate thickness in M15

cement concrete shall be provided under the base plates to prevent unequal

settlements. All bent tubular props shall be straightened before re-use and the

member with deviation from straightness more than 1 in 600 of its length shall

noi be re-used. For re-used props, suitable reduction in the permissible loads

shall be made depending upon their condition in accordance with
recommendations of the manufacturer and as reviewed by t1-re IE.

stressed concrete members, the side forms shall be removed as

and the soffit forms shall

(ivf x
;w

\sa
q\'H'

tl*
l.< r

/r". /

"Manual for Specification & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & Nll-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

MA.NUAL OF SPECIFICATIONS AND STANDARDS

restraint, when prestress is applied. Form supports and fbrms for cast-in-situ

members shall not be removed until sufficient prestress has been applied to

carry all anticipated loads during construction stage.

(v) Adequate foundations for formwork shali be ensured.

7.10 Foundations and Sub-structures

7.10.1 The design of foundations and sub-structures shall conform to IRC:78.

7.10.2 Open Founclations

The design of open foundatjons shall conform to IRC:78. Floor protection shail be

provided as per Section 2500 of MOSRTH Specifications.

7.10.3 Pile Fouttdatiorts

(i) The design of pile foundations shall be done as per specialized literature and

iRC:78. The Concessionaire shall submit a method statement to the Independent

Engineer for review and comments, if any. The method statement shall be

supported by the following:-

(a) Bore-log details for each foundation;

(b) Design assumptions;

(c) Design calculations both for new pile or group of piles and for pile type;

(d) Type of piies- Bored cast-in-situ piles, driven piles and girder piles;

(e) Procedure adopted for installation of piles;

(f) Arrangements for load testing of piles;

(g) Format for reporting of tests results.

(ii) The Concessionaire shali submit the following infbrmation to the Independent

Engineer for review and comments, if any, regarding proposed proprietary

system of piling:

(a) General features of the process/system alongwith specifications and

ticated copies of license/agreement, if any; ,vi To
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(c) Details of plant and equipment to be used along with the names of
manufacfurers and name of process/system;

(d) Details of projects where the process/system has been successfully used;

(e) Limitations, if any;

(f) Acceptance tests and criteria;

(g) Instailation and maintenance procedure and schedule; and

(h) Performance waffanty.

7.10.4 Well Fowtdations

(l) For conventional method of well sinking, the Concessionaire shall submit a

method statement to the Independent Engineer for review and comments, if any,

including the following:-

(a) Design calculations and drawings,

(b) Procedure for sinking and plugging of r.vell,

(c) Format for reporting of test results

(ii) If proprietary system of well sinking like jack down method is proposed to

be used, the Concessionaire shall submit relevant information to the

Independent Engineer for review and comments, if any, covering inter'-alia

the following:

(a) General features of the system along with specifications and standards

and justification for the thickness of steining proposed to be adopted;

(b) Authenticated copies of license/agreement, if any;

(c) Details of plant and equipment to be used along with the names of
manufacturers and name of process/system;

Details of projects where the process/system has been successfully used;

Limitations, if any;

Acceptance tests and criteria;

lation and maintenance procedure and scheduie; and

nce walTantv-

(d)

(e)

(r)
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(iii) The Concessionaire in his Methods Statement shall inciude the procedure for

sinking by special methods, carrying out tests, if any, of welis including design

criterialcalculations, drawings and formats for repofting test results.

7.11 Approach Slabs

Approach slabs shall be provided as per Clause 2L7 of IRC:6 and Section 2700 ot
MOSRTH Specifications.

7.12 Superstructures

7.12.I The design of reinforced and pre-stressed concrete superstructures shall be as per

IRC:21 and IRC:18 respectively. The design of steel and steel-concrete composite

super sh'uctures shall conform to IRC:24 and IRC:22 respectiveiy.

7.12"2 The Concessionaire shall submit Method Statement to the lE for review and

comments, if any, indicating inter-alia the fbllorving:

(i) Sources of materials,

(ii) Design, erection and removal of formwolk,

(iii) Layout of casting yard together with necessary details,

!i"l Production, transportation, laying, cornpacting and curing of concrete,

(v) Sequence of concreting in cast-in-situ construction, side shifting of girders, if
applicable and placing of girders on the bearings,

(vi) Details of construction joints,

(vii) Prestressing system, if required,

(viii) Methodology and equipment for side shifting and launching of pre-cast girders,

(ix) Key personnel for execution and supervision,

(x) Testing and sampling procedure,

(xi) Equipment details.

7.13

be easily accessible for inspection. mainten7.1
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Design and specifications of bearings shall be as per IRC:83 (Part I, il & ilD.

Spherical bearings shall conform to the requirements of BS:5400. The materials of

bearings may horvever conform to the relevant BIS codes nearest to the specifications

given in BS:5400. The drawing of bearings shall include the layout plan showing exact

location on top of pier and abutment cap and the type of bearings i.e. fixed/freel

rotational) at each location along with notes for proper installation.

7.13.2 The Concessionaire shall procure bearings only from the manufacturers approved by

MOSRTH.

7.13.3 The Concessionaire, shali submit detailed specifications, designs and drawings

including instaliation drawings and maintenance manual incorporating the replacement

procedure for review and comments, if any, by IE.

7.13.4 The Concessionaire shall obtain a complete Quality Assurance Programme (QAP)

from the manufacturer for review and comments, if any, by the IE. The QAP shall

give'the full details of the process of quality control, raw material testing, various

stages of manui-acture, testing of bearing components as well as testing of complete

bearing in conformity with relevant part of IRC:83, prior to the commencement of
manufacfure of the bearings.

7.L3.5 In addition to the routine testing of the materials and bearings at the manufacturer's

premises, the Concessionaire shall arrange testing of random samples of one per cent

(minimum one number of each type) of bearings from independent agency approved

by the IE. The bearings shall be selected by the IE and duly sealed in his presence

for dispatch to the approved independent agency.

L13.6 The Concessionaire shall submit a certificate of confirmation regarding quality control

measures taken during manufacture of the bearings and the material confonning to

the prescribed standards and specifications. Full lot of bearings of the sample found

to have inferior specifications to those certified by the manufacturer or to have major

discrepancy in material specifications or wlrich fail to meet the acceptance criteria,

shall be rejected.

7 "14 Expansion Joints

Structures shall have minimum number of expansion joints. This may be

achieved by adopting longer spans, makin-e the supersiiucture continuous or by

iqg integrated structures. Expansion joints shall confo C:SP:69.

ionaire shall fumish guarantee/proprietary i
'$'
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tire manufacturers/suppliers of expansion joints for a period of l0 years.

For existing bridges all expansion joints, rvhich are older than 15 years shall

be replaced.

7.15 Wearing Coat

(i) The wearing coat may be either bituminous concrete or cement concrete. For

new bridges and culverts, the wearing coat shall have unidirectional camber and

shall be in coirfbrmity with Section 270A of MOSRTH Specifications. For

existing bridges, the camber as existing may be retained.

(ii) Wearing coat older than 15 years or in damaged / distressed condition shall

be replaced.

7.16 Reinforced Earth Retaining Structures

7.16.L Reinfbrced earth retaining structures shall not be provided for height more than 6 m
unless otherwise specified, and near water bodies. Such structures should be given

special attention in design construction, ground improvement where necessary,

maintenance and selection of System/System design. Local and global stability of the

stlucture shall be ensured.

7.16.2 A qualified and experienced technical representative of the approved supplier/

manufacturer shall be present on site throughout during the casting and erection phases

to ensure that the quaiity of the works executed by the Concessionaire is in accordance

with good industry practice.

7.17 River Tfaining and Protective Works

River training and protective works shall be provided wherever required for ensuring

the safety of bridges and theil approaches on either side. The special features and

design of various types of river training and protective works shall be in accordance

with IRC:89.

Barriers

without foot paths, concrete crash barriers shall be provided at the

ageway on ali new bridges.

(ii)
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The type design for the crash baniers may be adopted as per IRC:5. The design

loading for the crash bariers shall be as per Clause 209.7 of IRC:6.

(iii) For bridges with foot paths, pedestrian railing shall be provided on the outer

side of footpath.

(iv) The railings of existing bridges shall be replaced by crash baniers, where

specified in Schedule-B of Concession Agreement.

Parapets/Railings of" the existing bridges/culverts to be repaired/replaced shall

be specified in Schedule-B of the Concession Agreement.

(ii)

(v)

7.19 Rail-Road Bridges

7.lgJ Unless othelwise specified in Schedule

to be provided shall be as specified in
provision of Para 7.3 of this Section.

1.19.2 Road O"-er Bridge (Road over Rail)

B of the Concession Agreement, ROB/RUB

this Manual, with particular reference to the

(i) In case a two-lane bddge exists over the railway tracks, another two-lane bridge

shall be constructed for one side traffic. The treatment to existing structure shall

be given as in Sub-Para 7.3 (iv) of this Section.

(ii) In case the bridge is to be provided over an existing level crossing, .twin
Z-Lane bridges shall be constructed with overall rvidth as given in Sub-Para 7.3

(ii) of this Section. If the alignment of road at the existing railway crossing

has skew angle more than 45 degrees, the aiignment of road or of pier/abutment

shall be suitably designed to reduce skew angle up to 45 degrees.

(iii) The horizontal and vertical clearances to be provided shall be as per requirement

of the Railway authoritjes.

(iv) In general, the Railways require that in the lailway boundary there is no solid
embankment; provision is made for future expansion of raiiway line; provision

of vertical clearances as per requirement of electric traction; and excavation for
foundations sufficiently away so as not to endanger the safety of the running

tracks.

Concessionaire shaii be required to obtain approvals of all designs and

the concerned Raiiway authorities. The design ;f,
nce with relevant IRC Codes.

(v)

io\\'/ \.

A,i" \\,1 -r I

t.*l
I t'l/t','I^-

t'\t'Yl

t'>,,

"["4anual for Specificatron & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

MANUAL.OF :SPECIFICAIiONS AND STAI\DARDS

(vi)

(vii)

7.19.3 Road

(i)

The construction of ROB within the railway boundaiy shall be under the

supervision of Railway authorities"

The approach gradient shall not be steeper than I in 40.

under Bridges (Roctd urzder Railwa,l lilte)

Full roadway width as in the approaches shall pass below the bridge structure

allowing for widening of Project Highway to 6-lane at a later date. The service

roads wirere provided shali be continued in the bridge portion also.

The vertical and lateral clearances shall be as per guidelines given in Section

2 of this Manual.

These structures shall be designed to cary railway loads. The Concessionaire

shall be required to obtain approvals of all designs and drawings from the

ccncerned Railway authorities. The design of structure shall be in accordance

with relevant Railway codes.

(iv) The construction of RUB and its approaches shall be carried out in confonnity
rvith the terms specified in the approval _eranted by the Railway authorities.

7.20 Grade Separated Road Structures

(i) The location and type of grade separated structures to be provided on the Project

Highway shall be as specified in Schedule B of the Concession Agreement.

(ii) The vertical and lateral clearances shall be as per requirements given in Section

2 of this Manual. Design of structures shall conform to requirements specified

in this Manual.

7.21 Drainage

An effective drainage system for the bridge deck structure shall be planned, designed

and installed so as to ensure that water from the deck is taken down to ground level/

drainage courses by adequate size of drainage spouts and pipes.

1 1',' Stru Marine Environment

(ii)

(iii)

tments

hedule B

lor protecting structures in marine

of the Concession Agreement.

ryr
b,l,

7..'\c\
\7r"

envlronment

98

5e*r*

"Manual for Specificatron & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

DESIGN OF STRUCTIJR.ES

7.23 Repairs and Strengthening

Strucfures requiring repairs and strengthening shall be specified in Scheduie-

B of the Concession Agreement. This shall be based on detailed condition

survey of existing structures and shall bring out the nature and extent of repairs

to be carried out, covering the following in addition to other specific

requirements:-

(a) Repair/replacement of damaged railin-es and parapets, provision of crash

bariers,

(b) Replacement of wearing coat (old wearlng coat shall be removed and

replaced by bituminous wearing coat),

(c) Replacement of expansion joints,

(d) Replacement of bearings,

Structural repairs to substructure/super structure,

Repair to flooring and protection worts.

The Concessionaire shall subrnit repairs and strengthening plan for structures

in para (i) above to the Independent Engineer for review and comments, if any.

For all other structures with minor deficiencies, not affecting structural

inadequacies, appropriate repair measures may be proposed and submitted to

the Independent Engineer for review and comments, if any.

(iii) Strengthening/rehabilitation work shall be carried out in accordance with

IRC:SP:40 - "Guidelines on Techniques for Strengthening & Rehabilitation of

Bridges".

(iv) The Concessionaire shall take up repair and widening of existing bridge at a
particular site only after the new bridge at that site is constructed and the same

can be used by the traffic. Before taking up the works of repair and widening

of the existing bridge, the Concessionaire shail make all arrangements to enslrre

that both way traffic can use the new bridge and a smooth flow of traftic is

maintained. The Concessionaire shall take all precautions to guard againsi any

traffic accident due to such diversion and shall use all necessary road signs,

etc. for the purpose. After completion of repair and widening of the existing

all arrangements shall be rnade so that both the old and the new bridges

can be used by the traffic. Repair works for substru

t etc., which will not affect or disturb the flow

(i)

(e)

(0

(ii)

#
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existing bridges, may, however, be taken up before completicn of the new

bridge. In such cases where new 2-lane bridge is not required to be constructed

before COD, the existing bridge shall be repaired/strengthened by suitably

regulating the traffic on the bridge or by temporary diversion.

7.24 Design Report

The Concessionaire shall fumish the design report including the following to the

lndependent Engineer for his review and comments, if any.

(i) Sub surface exploration repofi as per IRC:78 as specified in para 7.6 above.

(ii) Hydrological Investigation rcpofi including design discharge calculation for the

bridges, in case of any change in the proposed waterway of any bridge as

specified in para 7.5 above.

(iii) Design and drawings of foundations, substruclures and supe$tructure of
structures.

(iv) Detailed report regarding the bridges whose width is

width and the proposal for their improvement.

(v) Any other relevant information rclevant to the design

less than the roadway

report.
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Fig. 7.1
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Roadway(I5.0rn) Roadrvay( 15.0m)
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Pedestrian raiiir.rg/parapet/crash bamer Pedestrian railing/parapeVcrash banier

Cross section of bridge at deck level -
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4lane divided highway (both side

without footpath
foundation)
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Fig. 7.3B
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Roadrva.v(15.0m) Road..va!(8.4m)

Existing 2-lane bridgeNcw bridgc /\/-_ Pedestnan rallrng/parapevcrash barner

Cross section of bridge at deck level - without footpath
(T-beam/box girder type/welVpile foundation)

4-lane divided highway (one side new bridge and other side existing Z-lane bridge)

Fig. 7.48
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SECTION 8

MATERTA.LS AI{D SPBCIFICATIOI{S FOR STRUCTURES

General

A11 materials to be used in structures shall be in conformity with the IRC/

MOSRTH Specifications unless otherwise specified in this Section. If the

Concessionaire proposes to use any material, which is not covered in IRC/

MOSRTH Specifications, it shail conform to relevant Indian Standards, if there

are any, or to the requirements specified in this Manual. Proprietary products

proposed to be used shall be proven by use in comparable intemational bridge

projects, and shall be supported with authenticated licensing arangement with

the manufactur€r.

The Concessionaire shall identify the proposed sources of materials and submit

the proposal to the IE fbr review and comments, if any, prior to delivery. If
it is found that proposed sources of supply do not produce uniform and

satisfactory products at any time during execution, the Concessionaire shall

procure acceptable materials conforming to the specifications from other

sources.

(iii) The samples required for review shali be supplied well in advance, at least 48

hours or minimum time required for canying out the relevant tests, whichever

is more. Delay in submission of samples shall not be acceptable as a reason

for deiay in completion of the works/extension of time for completion.

(iv) In case of manufacfured items, the Concessionaire shali submit to the- IE for

review and comments, if any the details perlaining to the product/process/

system covering inter-alia:

(a) |.lame of manufacturer and name of product/process/system;

(b) General features of the product/process/system along with specifications

and standards adopted for the producVprocess/system.

(c) Authenticated copies of license/agreementl

ofprojects where the ploducVprocess/system has been successfully

tations, if any;

8.1

(i)

(ii)

#f
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(0 Acceptance tests and criteria;

(g) Installation and maintenance procedure and schedule; and

(h) Performance warranty

(v) The Concessionaire shall set up a full fledged laboratory at site, as per the

agreement, for testing of all materials and finished products. It shall make

arangements for additional/confirmatory testing of any material including

imported materials/products for which facilities at site laboratory are not

available.

8.2 Structural Concrete

8.2.1 The Concrete for use in structures shall conform to the provisions in Clauses 302.6

to 302.9 of IRC:21 and Section 1700 of MOSRTH Specifications. Wherever High

Performance Concrete (HPC) is proposed to be used, the same shall confom to the

provisions of IRC:SP:70. Sampling and testing of concrete shall be as per Clause

3;021A of IRC:21. Acceptance criteria for concrete shall conform to Clause 302.11

of IRC:21. Concrete to be produced shall conform to the requirements as specified

below.

8.7.2 A dense and well compacted concrete provides effective protection against corrosion

of steel in reinforced/prestressed concrete members. To achieve this, the Concessionaire

shall pay speciai attention to the following elements, which have a bearing on the

production of a dulable concrete:-

(i) Quality of materials - cement, aggregate, water and admixtures, both mineral

and chemical,

(ii) Mix design,

(iii) Mixing and placing of concrete - Concrete shall be produced in a mixing and

batching plant,

(iv) Vibration and compaction,

(v) Curing,

reinforcement/tendons, and(vi) Cover to

6
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8.2.3 The following points are also important in production of durable concrete, which shall

be duly considered and adopted:-

(i) Chioride content in concrete to be in accordance with IRC:21,

(ii) Regular testing of water used for making concrete as per IRC:21,

(iii) Compatibilify testing of admixtures with type of cement,

(iv) Permeability test for concrete,

(v) Testing of aggregates for alkall-silica reaction.

8.2.4 The mix designs for concrcte shall be got reviewed by the Independent Engineer prior

to construction.

Cement

Any type of cement specified in IRC:21 may be used for the works subject to

limitations, if any, specified therein.

Coarse Aggregates

(i) Before cqmmencement of the works, at least three samples, in accordance

with the procedure laid down in IS:2430, shall be taken for each quarry

source to ascertain the quality, suitability and fitness of the available material

for use in the works. Fresh tests shall be conducted in case there is any

change in the source or the type of rock being quarried. The proposal, along

with a copy of test reports, shall be submitted to the IE for review and

. coil)ments, if any.

(ii) Aggregate having more than 0.5Va of sulphate as SO., with water absorption

more than ZVo of its own weight shall not be used.

(iii) In case of doubt, the alkali-aggregate reactivity shall be tested in accordance

with 15:2386 (Par-t 6). Coarse aggregate having positive alkaii-silica reaction

(ASR) shall not be used.

ximum vaiue for combined flakiness and elongation index lor coarse

shall not exceed 35 percent.

8.3

8.4
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Sand/Fine Aggregates

(i) All tine aggregates shall confbrm to IS: 383 and tests for conformity shal1 be

carried out as per 15:2386 (Part I to VIII). The fineness modulus of fine

aggrcgates shall be between 2.0 and 3.5.

(ii) Before the commencement of the works, at least three samples as per iS:2430

shall be taken for each quan-y source to ascertain the quality, suitability and

fitness of the available rnateriai for use in the works and the proposal along

rvith a copy of test reports shall be submitted to the IE for review and

comments, if any.

(iii) Fine aggregates having positive alkali-siiica reaction shali not be used.

Water

Water for use in the worts for mixing and curing of concrete shall be in
confonnity with Clause 302.4 of IRC:21.

Water from each source shall be tested before the start of works and thereafler

every three months and after each monsoon iill the cornpletion of the worts

and the proposal along with a copy of test repofis shall be submitted to the

IE for review and comments, if any.

Chemical Admixtures

8.7.L Chemical admixtures are proprietary items and shall be obtained only from reputed

manufactures with proven track record, quality assurance and full-fledged laboratory

facilities for manufacture and testing.

8.7.2 The following guidelines shall apply in selection and use of admixfures:

(i) Chemical admixtures shall comply with IS:9103 and meet the requirements

stipulated in clause 5.5 of 15:456.

(ii) Admixtures generating hydrogen or nitrogen or containing nitrates, sulphides,

sulphates, or any other material liable to affect the reinforcementlembedments

or concrete shall not be used.

iry of admixture with

8.s

8.6

(i)

(ii)

8.7

the works. The test

the cement being

shail be repeated

rce of cement.

used shall be before
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(iv) Admixtures shall not impair the durabilify of concrete. They shall not combine

with the ingredients to form harmful compounds or endanger the protection of

rcinforcement against corrosion.

The packaging of admixtures shail clearly indicate the name of the manufacturer/

supplier, brand name (name of the product), date of production and expiry,

batch/identification number.

8.7.3 The Concessionaire shall obtain a certificate from manufacturerlsupplier and submit

to the IE for review and comments, if any" The cerlificate shall include the following

infonnation concei'ning the proposed admixture:

(i) Normal dosage witl-r pennissible range as a percentage of weight of cement and

adverse effects, if any, of over and under dosage.

(ii) Chemical names of main ingredients.

(iii) Chloride content, if any, expressed as a percentage by weight of the admixture.

(iv) Values of dry material content with relative density of the admixture, which

can be used for Uniformity Tests.

(v) pH value and colour.

(vi) Whether or not the proposed admixture leads to the entrainment of air when

used as per the manufacturer's recommended dosage, and if so, to what extent.

(vii) Where two or more admixtures are proposed to be used in any one mix,

confirmation as to their compatibility.

(viii) Confirmation that there is no risk of corrosion of reinforcement or other

embedments.

(ix) Latest date of test and name of the laboratory.

(x) Shelf life, maximum and minimum temperature for stora-qe, precautions to be

taken while mixing and any oiher instructions for use. '

8.7.4 In addition to conforming to the requirements of iS: 9103, the proposed admixture

sliali glgg-satisfy the following conditions:

and super-plasticisers shall meet the requirements indicated for
ng admixtures.

(v)
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(ii) The chloride content of the admixture shall not exceed 0.2 per cent by weight
of admixture when tested in accordance with 15:6925.

(iii) Except where resistance to freezing and thawing and to disruptive action of cle-

icing salts is necessary, the air content of freshly mixed concrete, in accordance

with the pressure method given in IS:1199, shall not be more than 2 percent

higher than that of the conesponding control mix and in any case not higher
than 3 per cent of the test mix.

(iv) Uniformity tests on the admixtures are essential to compare qualitatively the

composition of different samples taken from batch to batch or from same batch

at different times. The tests that shall be performed along r.vith permissible
variations over the values stated by the manufacturer are given beloi,v:

(a) Dry Materiai Content: within 3 percent and 5 percent of iiquid and solid
admixture respectively

(b) Ash Content: within 1 percent of the value stated by the manufacturer.

(c) Relative Density: within 2 percenr (for liquid admixtures).

(v) All tests of concrete admixtures shall be conducted pedodically at an

independent laboratory and compared with the data fumished by the manufacturer.

Steel

8.8.1 Steel for Prestressittg

Prestressing steel shall be of any of the following types:

(a) Plain hard drawn steel wire confonning to IS:1785 (Parrl) and IS:1785
(Part- II),

Cold drawn indented rvire conforming to 15:6003

High tensile steel bar conforming to IS:2090

Uncoated stress relieved strand conforming to 15:6006, and

Uncoated stress relieved low relaxarion steel conforming to 15:14268.

8.8

(i)

(b)

(c)

(d)

(e)

respect

ile

of modulus of elasticity, relaxation

sffength, sffess-strain curve etc.

loss at 1000 hrs, minimum

shail be obtained from the

rto
f

stressing steel shall be subjected to acceptance

ks. Guidance may be taken from BS:4447.
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elasticity value, as per acceptance tests, shall conform to the design value, which

shall be rvithin a range not more than 5 per cent between the maximum and

the minimum.

8.8.2 Reinforcement/Untensioned Steel

(i)

(ii)

All reinforcing steel for use in works shall be procured from original producers

or their authorized agents and shall conform to Clause 302.5 of IRC:2\.

Only fresh steel shall be brought to the site. Every bar shall be inspected before

assembling on the work; and defective, brittle or bumt bars shall be discarded.

Cracked ends of bars shall be cut belore use.

(iiil Only Thermo Mechanically Treated (TMT) bars conforming to 15:1786 shall

be used as reinforcing steel except for bars of diameter less than 10 mm.

(iv) A11 reinforcement shall be free from loose rust and coats of paints, oil, mud

or any other substance, which may destroy or reduce bond. The reinforcement

bars bent and fixed in position shall be free frorn loose rust or scales, coats

of paints, oi1, mud or chioride contamination and other corrosion products.

Where cleaning of comoded porlions is required, proposal for eff-ective method

of cleaning such as sand blasting shall be submitted to the Its tbr prior revierv

and comments.

Proprietary steel products will be permissible provided they conform to the

minimum requirements.

8.8.3 Steel for Bearings

Mild steel, high tensile steel, cast steel, steel forgings, and stainless steel shall conform

to the provisions contained in clause 925.1 of IRC:83 (Part III).

8.8.4 Strucrural Steel

All structural steel, castings and forgings, fasteners (boits, nuts, washers and rivets),

welding consumables and wire ropes and cables shall conform to the provisions of

clause 505.1.2, 505.2,505.3, 505.4 and 505.6 respectively of IRC:24.

(v)

be stored at

matter and

proper places so as to prevent their

to ensure the presenation of thei

8.9
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for the work. Any material, which has deteriorated or has been damaged or is

otherwise considered defective after review by the Independent Engineer shall not be

used in the works and shall be removed from site by the Concessionaire at his cost.

Such materials shall not be made acceptable by any modifications.

8.10 Report to be submitted

The Concessionaire shall submit test results of all materials and finished products

proposed to be used in the Project Highway, as specified in the QC document, to the

Independent Engineer for review and comments, if any.
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SECTION 9

TRAFFIC CONTROL DEVICES AI.{D
ROAD SAFETY WORKS

9.1 General

(i) Traffic control devices shall comprise of traffic signs, road markings, safety
bariers, pedestrian railings, etc. Guidelines given in IRC:35, IRC:67 and
Section 800 of MOSRTH Specifications shall be used in adopting appropriate
road markings and traffic signage unless otherwise specified in this Section.
International practices in this connection may be rcferred such as:

a) Traffic Signs Manual - Department of Transport, UK.

b) Manual On Uniform Traffic Controi Devices

Administration, USA.
Federal Highway

The Concessionaire shall also follow the guidelines and suggestions stipulated
in the MOSRTH "Manual for safety in Road Design", while designing
constructing, operating and maintainin-e the four-lane highway.

Road Vlarkings

,{11 road markings shall conform to IRC:35. Road markings sha11 comprise of
carriageway markings such as longitudinal markings on intersections, hazardous
locations, parking, etc., and object markings such as object within the carriageway
adjacent to carriageway and marking on kerbs. Where service roads are provided,
proper layout and road markings shall be ensured so that merging with traffic is
safe.

9.2.I Material

(i)

Pavement markings may also be in the form of prefabricated sheet materials,

into the pavement with upper surface flush

15:164 shall be used for objecr markings.

Hot applied thermoplastic paint with glass beads shall be used as caniageway
marking materials.

g.g. plastic sheets, which may be set

the parzement surface.

ing paint confolming to

(ii)

9.2
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9"2.2 Raised pavement markers (Cat's Eyes)

The cat's eyes or road studs are used to fonn a semi-permanent marking and provide
improved visibility in night-time and r.vet-weather conditions. These shall be either
reflex lens type or solid white beads. These shall be provided at hazardous locations
and while approaching imporlant intersections to supplement the paint or thermoplastic
line markings and road stretches passing through municipal areas or village
settlements.

9.3 Road Signs

There are three types of road signs viz., mandatory / regulatory signs, cautionary
/ waming signs and informatory signs. Location of signs shall conform to IRC:67
and section 802 of MOSRTH Specifications. Proper signs shail be provided for
Ieft in and left out for service roads (if so provided) for safe guidance of traffic"
Clustering and prolif'eration of road signs shall be avoided for enhancing their
effectiveness.

9.3.i Sheeting

The retro-reflective sheeting shall be used on the signs. The sheeting shall be weather-
resistant and shorv colour fastness. It shall be new and unused and shall show ncr

evidence of cracking, scaling, pitting, blistering, edge iifting or curling and shall
have negligibie shrinkage or expansion. A certificate of having tested the sheeting
for these properties in an unprotected outdoor exposure facing the sun for two years
and its having passed these tests shall be obtained from a reputed laboratory, by
the manufacturer of the sheeting and shall be provided for review of the Independent
Engineer. The reflective sheeting shall be of High Intensity Grade with encapsulated
lens or with micro prismatic retro-reflective element material as specified by the
Govetnrnent. The retro-reflective surface after cleaning with soap and water and
in dry condition shall have the minimum co-efficient of retro-reflection (determined

ordance with ASTM Standard E:810) as indicated in Tables 9.1 and

&K/ f6
%;g:e
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Thble 9.1 : Acceptance Minimum Coefficient of Retro-Reflection for High Intensity

Grade Sheeting (Encapsulated I-ens Tlpe) (Candelas Per Lux Per Square Metre)

A Miltirnum CoeJJicietzt of Retro-reflection (Ro) (cd-Ix'r777'21

B Valtte Jbr 0.lo observation angles are supplementury requirements that shall apply only when specified b1'

the ptLrchaser itt the contract or order.

Table 9.2 : Acceptance Minimum Coefficient of Retro-Reflection for High Intensity
N{icro-Prismatic Grade Sheeting (Candelas Per Lux Per Square Metre)

Observation

Angle

Entrance

Angle

Whit€^ Yellow^ G reen^ Red^ Bluei Fluorescen{

Yellorv-

Green^

Fluorescent

Yellolv^

Fluorescent

Orange^

0.10B -4" 500 380 70 90 ,4') 400 300 150

0. 108 +300 240 fl5 JL A") 20 185 r4a 70

0.20 /1o 360 210 50 65 30 290 220 105

0.20 +300 170 135 25 30 I4 135 100 50

0.5' -4" 150 110 2l 27 i3 120 90 /1<AJ

0.50 +300 72 54 10 13 6 55 40 22

^ MininttLrrz Coefrtcient of Ren'o-reflection (Rr) (cd-Irtnr2)
B Value for 0.1" observtttion angles arc nrpplementary requit'ernetlts tlnt slull appll; otilt, nlrcn specified by tlte purclnser

in the contract or order

9.3.2 Messages/Borders

(legends, letters, numerals etc.) and borders shall either be screen-

cut-outs. Screen printing shali be processed and finished with materials

{."4 ner specified by the sheeting manufacturers.
*.'
ffi
|-fj

Observation

Angle
Entrance

Angle
White^ Yellorv^ GreenA Red^ Bluer

0.108 -40 300 200 </tJA 54 24

0.10B +300 180 120 32 3Z T4

0.zo -4" 250 170 15 45 20

0.20 +300 150 100 25 25 l1

0.5" ^o 95 62 15 1-5 7.5

0.50 +300 65 AJ 10 10 5.0
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For screen printed transparent coloured areas on white sheeting, the co-efficient
retro.reflection shali not be less than 50Vo of the values of corresponding colour
Tables 9.1 and 9.2.

Cut out messages and borders, wherever used, shail be made out of retro-reflective
sheeting (as per Para 9.3.1), except those in black, which shall be non-reflective as

specified by the manufacturer. The cutouts shali be bonded properly with the base

sheeting in the manner specified by the manufacturer.

9.3.3 Colour scheme

unless specified otherwise, the general colour scheme shall be in accordance
with IRC:67, the colours shall be as stipulated in IS:5 "colour for Ready Mixed
Paints".

(ii) The colours shail be durable and uniform when seen in daylight or under normai
headlights at nighr.

(iii) Direction, destination and plate identificatioi-r sigris shali have green background
and white messages (legends, letters, numerals, etc.) and borders.

(iv) Colour scheme for facility information signs, other usefui information signs and
parking signs shall conform to the provision contained in IRC:67. In respect
of informatory signs, the messages/borders shall either be screen-printed or of
cutouts, while for waming and regulatory signs, these shall be screen-printed.

9.3.4 Adhesives

The sheeting shall either have a pressure-sensitive adhesive of the aggressive tack
requiring no heat, solvent or other preparation for adhesion to a smooth clean surface,
or a tack flee adhesive activated by heat applied in a heat-vacuum applicator, in a

manner recommended by the sheeting manufacturer. The adhesive shall be protected
by an easily temovable liner (removable by peeling without soaking in water or other
solvent) and shall be suitable for the rype of material of the base plate used for the
sign' The adhesive shall form a durable bond to smooth, corrosion and weather
resistant surface of the base plate such that it sirall not be possible to rgmove the
sheeting from the sign base in one piece by use of .sharp instiuinent. In case of pressure
sensitive adhesive sheeting, the sheeting shall be applied in accordance with the
manufqglej! specifications. Sheeting with adhesives requiring use of solvents or

for adhesive shall be applied strictly in accordance with the

of
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9.3.5 Installation

The sign posts, their foundations and sign mountings shall be so constructed as to' hold these in a proper and permanent position against the normal storm wind loads
or displacement by vandalism. Normally, signs with an area upto 0.9 sq. m. shall be
mounted on a single post, and for greater area two or more suppofts shall be provided.
Sign supporls may be of mild steel, reinforced concrete or galvanized iron (G.I.). post
end(s) shall be firmly fixed to the ground by means of propefiy designed foundation.
The work of foundation shall confolm to relevant IRC/CPWD Specifications.

All components of signs and suppofts, other than the reflective portion and G.I. posts
shall be thoroughly descaled, cleaned, primed and painted with two coats of epoxy
paint' Any part of Mild Steel (MS) post below ground shall be painted with three
coats of red lead paint.

The signs shall be fixed to the posts by welding in the case of steel posrs and by
bolts and washers of suitable size in the case of reinforced concrete or G.L posts.
After the nuts have been tightened, the tails of the bolts shall be furred over with
a hammer to prevent removal"

Imporlant informatory signs such as approaching important locations iike toll plaza,
major town, intersection shall be mounted on ganhies in the form of overhead signs.
(Also refer Section i1.5 of this Manual)

9.3.6 Warran4, atrcl clurability

The concessionaire shall obtain from the manufacturer a seven year waffanty for
satisfactory field performance including stipulated retro-reflectance of the retro-
reflective sheeting of high intensity grade and submit the same to the Independent
Engineer for review and comments.

9.1 Road Side Safety Barriers

There are two types of safety barriers viz., iongitudinal roadside safety bariers, and
median safety barriers.

Warrants: The longitudinal roadside barriers are basically meant to shield rwo types

:fgnazardsi.e.embankrientSandroadsideobstac1esandalsoforpreventing
ing off the sharp curves. The warants for a filI section in terms of

needing protection with roadside bariers are shown in Fig.9.1.
aranteci for embankment having a fiil slope of 3:l or flatter. The

reighi

barrie

7t"

9.4.1
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wartants for roadside objects are mainly dependent upon the type of obstacle and the
probability of their being hit. A barier shall be installed only if the resulr of vehicle
striking the barrier is likely to be less severe than the severity of accident resulting
fi'om the vehicle impacting the unslrielded obstacle. Some of the commonly
encountered roadside obstacles are bridge piers, abutments and railing ends, roadside
rock mass, culvefts, pipes and headwalis cut slopes, retaining walls, lighting supports,
traffic signs and signal suppofis, trees and utility poles.

9.4.2 Types of Roadsicle Snfety Barriers

There are three types of longitudinal roadside safety barriers viz.:

(i) Flexible type fencing)

(ii) Semi-rigid type like
(a) "W' beam type steel banier
(b) Thrie beam rype sreel barier

These steel barriers are of stron-q post type and usually remain functional after
moderate collisions thereby eliminating the need for immediate repair.

(iii) Rigid type (1ike concrete crash baniers)

9.4.3 Roarlside steel barriers

(i) Design Aspects: The "W" beam type safety barrier consists of steei posts and
a 3 mm thick "w" beam rail element which is spaced away from the posts.

The spacer minimizes vehicular snagging and reduces the likelihood of a vehicle
vaulting over the barier. The steel posts and the blocking out spacer shall both
be channei section of 75 mm x 150 mm size and 5 mm thick. The raii shali
be 700 mm above ground level and posts shall be spaced 2m center to center.

Typical details are shown in Fig.9.2.

The thrie beam safety bamier shall have posts and spacers similar to the ones

mentioned above for "W" beam type. The rail shall be placed at 850 mm above
the ground level. This barrier has higher initial cost than the "W" beam type
but is less prone to damages to vehicle collisions especially for shallow angle

Typicai details of Thrie beam barrier are shown in Fig. 9.3

(like wire rope

the Thrie beam and the

-ealvanized by hot dip

posts spacers and fasteners fbr steel

process
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End treatment for steel barier: An untreated end of the roadside barier can

be hazardous, if hit, because the barrier beam can penetrate the passenger

compaftment and cause the impact vehicle to stop abruptly. End treatments

shouid, therefore, form an integral part of safety barriers and the end treatment

not spear vault or roll a vehicle for head on or angled impacts. The two end

treatments recommended for steel barriers are "Turned down guardrail and

Anchored in back slope".

Tumed down guardrails have the "W" or Thrie sections reduced from full height
to ground level with a gentle slope over a distance of 8 to 9 meters. The turned

down rail is intended to collapse on impact allowing the vehicle to pass over

it without becoming airborne or unstable. In order to locate the ban'ier terminal
away from the traveled way and to minimize drivers' reaction to a hazard near

the road by gradually introducing a parallel barrier instaiiation or to transition
a roadside barrier nearer the roadway such as a bridge parapet or a railing, the

tumed down shall be flared away from the roadway. Suggested flare rates

depending upon the design speed and type of barrier are given in Tabie 9.3.

Thble 9.3 : Flare Rates

The posts in the end treatment should have the same cross sections as provided
in the main barrier.

At road cross sections in cutting or if the road transitions from cut to fill, the

safety barriers can be anchored in back slopes. The back slope covering the

red portion of the barrier sl-rouid be graded flat with side slopes prefer-ably

per"than 10:1. The anchored portion should develop a tensile strengrh

ail element to prevent the rail fi-om puliing out of horage. The

(ii)

Design speed in km per hour
Flare Rates

Rigid barriers Semirigid barriers

100 l7:I l3:1

80 14:l 11:1

65 11:l 9:1

50 B:1 'l:1

40 B:l 7:l

30 8:i 7:l
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barrier can also be anchored in an eaftir berm specially constructed for this

putpose provided the new berm itself is not a hazard to the traffic. The eailh

berm should be made impervious to erosion.

(iii) Placement: Placement recommendations determine the exact layout of the

banier and shall be made by the design engineer keeping in view the lateral

offset of the barrier and flare rate. The final layout shall be a site-specific

combination of these factors. The barriers shall be as far away from the traffic
as possible and shall preferably have uniform clearance between the traffic and

the hazad.

As far as possibie the safety barier shall be placed beyond 2.5 m of the traveled

way. For long and continuous stretches, this offset is not critical. The distance

between the barrier and the hazard shall not be less than the deflection of the

ban'ier by an impact of a fuil sized vehicle. In case of embankments, a minimum

distance of 600 mm shall be maintained between the barrier and the start of
embankment slope of a hazard to prevent the wheels from dropping over the

edge. Typical details are shorvn in Fig. 9.4.

Flatter flare rates may be used particularly whele extensive grading rvould be

required to ensure a flat approach from the traveled way subject to the

availability of right of way.

9.4.4 Roadside Concrete Barriers

Design Aspects: Roadside Concrete safety barriers are rigid barriers having a

sloped front face and a vertical back face. The recommended designs of the

cast in situ and precast barriers are shown in Figs. 9.5 and 9.6 respectively.

Based on evaluation of vehicle direction, sight distance, structural stability and

the psychological effect of barrier height on driver reaction, tire most desirable

height of the median barrier is 800 mm. Variations upto 50 mm in height of
barrier can be made in the totai height of the barrier to meet the site

requirements. It is however, important to maintain the height of lower slope

between 200 mm and 350 mm so as to reduce the chances of overturning of
the vehicles.

The concrete banier may be precast in lengths of upto 6m depending upon the

ibility of transpofi and lifting affangemenrs. Concrete grade for the baniers

be leaner than M 30. The minimum thickness of foundations shali

thick cement concrete or hot mix asphalt placed at the base of banier

(i)
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to provide lateral restraint. Where more than 75 mm thick overlay on the road

pavement is anticipated, the foundation step may be increased to 125 mrn.

Holvever, longitudinal roadside concrete barrier should have elaborate footing
design which is structuraliy safe unless sufficient earth support is available.

End Treatment: Safety barrier shall be provided with an end treatment, which
shall be obtained by tapering the height of terminating end of the median baniel
within a length of 8 m to 9 m.

(iii) Placement: Placement recommendations for roadside steel barriers, mentioned

in para 9.4.3 above are applicable to concrete barriers as well.

9.4.5 Median Barrier.s

General: Head-on-collisions, especialiy on highways with narrow medians,

caused by out-of-conrrol vehicles jumping across the medians are a major
source of accidents. Fixed objects on medians also require shieiding from the

traffic flow. Provision of median safety barrier in such conditions is an

important requirement.

Wan:ants: The requirement of a median barrier is a function of the width of
the median and the trafllc volume on the road. Fig.9.7 indicates the walrants
for provision of median baniers in terms of the combination of median width
and Average Daily Traffic (ADT) in PCUs. Ar ADT iess rhan 20,000 PCUs and

with medians wider than 9 m, the probability of a vehicle crossing across the

median is relatively low and median barriers in such cases are optional. Medians
with width between 9 m and 15 m do not wan'ant a barrier unless there is an

adverse history of median crossovers.

Median baniers may be impractical where a road has a large number of closely
spaced median openings since the barder needs to be terminated with an end

treatment at these points.

An evaluation of the number of median openings, accident history, alignment,
sight distance, design speed, traffic volume and median width sha11 be made

prior to taking a decision to install a median barier.

Median barriers shall also be provided to shield fixed objects in a narrow

median baniers shall be flared to encompass a fixed
a lamp post, loundation of overhead signs, bridge pier

If necessary,

ich may be

(ii)

(i)

(ii)
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9.4.5.1 T"stpes of Median Barriers

There are three types of median safety barrier viz., "W' beam type steel barrier, (Strong

post type), Thrie beam type steel barrier, (Strong post type) and Concrete barriers

(i) Steei Median Barriers

(a) Design Aspects: The "W' beam barrier shall be similar to the roadside

barier described in para 9.4.3 above eicept that the "W' beam shal1 be

provided on both sides of the post with similar spacers. Typical details

are indicated in Fig.9.8.

The Thrie beam barrier shall be similar to the roadside ban-ier described

in para 9.4.3 above except that the Thde beam shall be provided on both

sides of the post with similar spacers. Typical details are shown in Fig.9.9.

End Tleatment: Steel median barriers shall be provided with a "Tumed-

down-guardraii" end treatment as described in para 9.4,3 above except

th'at no flaring is to be provided.

Placement: At locations, where the two adjacent carriagoways are at the

same level, the barrier shall be placed in the center of the median, duly
taking into consideration, the drainage requirements. The placement of
median barriers in cases where the two can'iageways are at differcnt levels

is a function of the slopes between the two medians. Recommended

placement for various combinations is indicated in Fig.9.10. In case the

median barriers need to be flared e.g. for the protection of supporls to

overhead signs, the flare rates mentioned in para 9.4.3 above shali be

followed.

(ii) Concrete Median Barriers

Design Aspects: The design of cast-in-situ and precast median baniers

is indicated in Figs.9.11 & 9.12.

Median banier shall be terminated sufficiently away from the median

opening rvith the twin objectives olpreventing impact by rhe turning traffic
and providing adequate sight distance to the trirning traffic. The terminating

median barrier shail be tapered in a length of 8 to 9 meters"

Placement reconrmendations fbr steel median barriers meniioned

.5.1 (i) (c) above apply to concrete

(b)

(c)

(a)
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9.4.6 General

Raised kerbs or drains shall not be provided between

These destabilize the vehicle balance and disturb its
barrier, thus defeating the essential purpose of safety

vehicle.

the traveled way and the barriers.

equilibrium before it strikes the

and redirection of the impacting

9.5

In rural situations both the loadside and the median barriers shall preferably be steel

barriers. Concrete barriers shail be prefened in urban situations.

Safety during Construction

Widening of an operational two-lane highway into four-lanes is rjfe with problems

of traffic diversion, management and road safety of workers and road users. A proper

Traffic Management Plan during Construction shalt be fonnulated by the Concessionaire

as per guidelines given in IRC:SP:55 "Guidelines for Safety in Construction Zones"

and other international practices and submitted to the IE for review and comments,

if any. The Traffic Management Plan during construction shall be put in place before
the stafi of any construction activity.

The execution of work shall be so planned that the inconvenience to traflic is minimal.
The temporary diversion, where constructed, shall conform to the following standards:

(i) Width of diversion shall be minimum 7.0 m paved

(ii) The crust composition shall be minimum 150 mm GSB + 150 mm WBM +
20 mm Mix Seal Surfacing

9.6 Design Report

The Concessionaire shall submit proposals for traffic control devices and road safety

worts together with drawings and details to the Independent Engineer for review and

comments, if any. The proposals shall include:

Details cor.ering type, location, material specifications, installation detaiis and

the requisite waranties for satisfactory field performance (as applicable) in
respect of road signs, road markings and roadside safety barriers;

anagement Plan during construction in accordance with the requirement
para 9.5 above.

(i)
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9

Fill section height (m)
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I

a
a

co

e
s
a

o

3 0l
.3

"1.,') ''

-'
5
9":

J.l 
=

p
4:I E

q

5:i

6:1

f--*elollrn-l=ttv' ' rrN!
Y -Fe<-.1,

5 exs-a

"[\.4anual for Specification & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

TRAFFTG coNTRoI- DE\TCES aN.o no,A.b sAFETy woRKS

Note:
All climensions are ln mm,

: Typical details of "!V" bearn

75x150x5 Channel section

3mm Thick
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F
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Thrie beam back-up
plate (at posts where
tlirie-beam splice
does not occur

Post and block
75xl 50x5
channel section

P".\'/

9.3 : Tlzpical details of thrie beam section

v
1

Thrie heam

Note:
A1l dimensions are in mm,
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600mm minimum
desirabie

9.4 : Recommended trarrier placement
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MANUAL OF SPECIFTC.{TIONS AND STANDARDS
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TRAFFIC CONTROL DEVICES AND ROAD SAFETY WORKS
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
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MANUAL OF' SPECIFICATIONS AND STANDARDS

40

Average daily traflicl
(thousand PCUs)

\4/ananted

Optional

Fig. 9.7 : Median barrier warrants
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Taj.pur in the State of Bihar on DBFOT (Toll) basisl'

TRAFFIC CONTROL DEVICES er.II) no*D.SA tY..WONrSi,

W-beam (strong post)

Note:
All dimensions are in mm.

details of I'IV'? beam rnedian

75 x t50 x 5 channel section
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:Ma\E4!.,QF:,.S.P:EIIFICATIONS AND STANDARDS

Thrie bean back-up
plate (at posts wherc

thrie-beam splice
does not occur

post and block
75x1 50r5

channel section

Thrie beam

Note:
A1l dimensions are in mm.

Typical details of thrie tream median
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TRAFFIC COI{TROL DEVICES AND ROAD SAFETY.WORKS

\\ idth of medain

End ofpavement End ofpavement

Iilustration I

lllustration 2

lllustration 3

Iilustration 4

Illustration 5

lllustration 6

Recornmended median barrier placement in
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
BakhtiyarpurBypassof NH-31 nearvillageKarjan&NH-2SatTajpurintheStateof BiharonDBFOT(Toll)basis"

VEXUAT OF SPECIFICATIONS AND STANDARDS
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
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TRAFRC CONTROL DEVICES AND ROAD SAFETY WORKS
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
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Section 10

Toll Plazas
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Totl) basis"

SECTION 10

TOLL PLAZAS

10.1 General

The Concessionaire shall provide required number of Toll Plazas for collection of tolU

fee as per the Concession Agreement. The fee collection system shall be speedy,

efficient and user friendly. The design of the Toll Plazas should be such that they

are aesthetically pleasing and efficient and the fee collection staff should be quick,

courteous and adequately trained before deployment

10.2 Location of Toll Plaza

The location of toll plaza shall be indicated in Schedule C of the Concession

Agreement. Their locations shall be decided keeping in view the following factors:

10.3

10.4

(i) Land availability

(ii) Stream of traffic on Toll Plaza

(iii) Visibility for the approaching trafflc

(iv) Reasonably away from road intersections and/or rail crossings

(v) Free from dsk of flooding and submergence, etc:

(vi) Preferably on flat land and away from congested urban locations.

Land for Toll Plaza

Adequate land for To11 Plaza shall be acquired to peffnit the provision of a minimum
number of 16 toll lanes including all other buildings and structures to be

accommodated at the Toll Plaza location. Land shall be acquired by the Govemment

at its own cost. However, the Government may, if so decided, require the

Concessionaire to procure the same on behalf of the Govemment.

I-ay out and Design of Toll Flaza

10.4.i Stage construction of Toll Plaza in respect of number of toll lanes shali be allowed.

er structures as envisaged in the Concession Agreement shali be provided

ge itself.
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naaNUaL: oF SPECIFICATIONS AND STANDARDS

10.4.2 General kry Ofi

(i) Lane width = 3.2 m in general and 4.1 m for oversize vehicles.

(ii) Median (a) Width = 1.8 m; (b; Length = 25 m

(iii) Transition - A transition of I in 20 to 1 in 10 may be provided from four-lane

section to the widened width at To11 Plaza on either side.

(iv) Provision for lurure expansion: The office building shall be located taking into

consideration of future expansion.

Typicat layout plan of 5+5 Toll plaza is given in Fig 10.1

10.4.3 Nunber of lcmes at Toll Pluza

The number of lanes at the Toll Plaza in the initial stage should be corresponding

to the forecast traffic for atleast 10 years. The forecast traffic should be converted

in to peak hour peak direction (PHPD) traffic to derive the number of toll lanes.

PHPD Forecast traffic x Peak hour factor x peak direction

split

Forecast traffic

Peak hour factor

Peak Direction Split

Desi-en yeal forecast in terms of vehicles/day for
the vehicles classified under tollable category.

Non-tollable vehicles need not be considered for

calculation of number of toll lanes, as they would

be allowed to pass through a separate lane.

Percentage of traffic traveling during peak hour to
' Average Daily Traffic.

Percentage of traffic traveling in peak direction

during peak hour. (In case of rural highways this

is generally close to 50%. however in case of

urbanisub-urban sections this may be derived

PHPD/Service rate (rounded up to whole number)

(A service rate of 180 vehicleslhour may be used

for semi-automatic to1l gate ;aj
collection)

from the traffic counts.)

The number of toll lanes shoulcl be caiculated as:

lanes

6tr
ffiL .-
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;TOLL;PLAZAS

The number of toll lanes for the Toll P\aza may be derived using Table 10.1

Table 10.1 : Number of toll lanes in each direction
(Semi Automatic toll gates)

Note:

l. The above assessmetrt assLrntes 507o direction split

2. On deriving the ntunber o,f toll lanes based on trffic as above, one additional

toll lane should be ackled in each direction as a spare lane for maintenance

purposes.

3. WithfulQ automatic toll collection, a service rate of upto 360 vehicles perhour
nzay be used.

IA.4.4 If at any time, the queue of vehicles becomes so large that the waiting time of the

user exceeds three minutes, ihe number of toll lanes shall be increased so that the

maximum waiting time is brought down to less than three minutes.

10.4.5 Toll Collection Systern:

-automatic system for toll collection shali be adopted. In this systern,

and recording data would be made throu-ehffi{ion$}guipment

Design year Forecast

Traffic (in vehicles/day)

total of both directions

Peak Hour Factor

57o 67o 77o 8Va 9Vo

Less than 20,000 4 /4+ 4 5 5

20,000 4 4 4 5 5

22,500 4 4 5 5 6

25,000 4 5 5 6 7

27,5A0 4 5 6 1

30,000 5 5 6 1 B

32500 5 6 1 I 9

35,000 5 6 1 B 9

37,500 6 1 8 o 10

40,000 6 7 8 9 10

- -FAeq*',€"*.tn i'atne @ F M
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MANUAL,'OT r SPECIFICATIONS AND STANDARDS

Within a period of 3 years from COD at least two booths for either side traffic shall

be upgraded to automatic toll collection with the help of smaft card I censor.

For smooth and efficient functioning of toll collection, the following affangements

i facilities shall be provided:

(i) The staff posted at the counters shall be provided with sufficient equipment and

small denomination notes I coins at the start of each shift.

(ii) Intercom facility shall be provided. between booths and the office of the

supervisors.

(iii) If the booth is closed for any reason, incoming traffic shall be guided into the

adjoining rvorking booth with the help of appropriate signs.

(iv) The entire fee collection complex shall be adequately guarded.

10.4.6 Vehicle Counting Classffier (VCS) Unit:

Each lane shall be equipped with micro controller based vehicle counting and classifier

and battery back up te collect data in case of power failure.

10.5 Toll Booths

Toll booths may be provided of prefabricated materials or of masonry. The toll booths

shall have adequate space for seating of toll coilector, computer, printer, cash box,

etc. It should have provision for light, fan and air conditioning. The typical details

of traffic island with toll booth are given in Fig. 10.2.

10.6 Road Wbrks

10.6.1 Vehicles are required to decelerate while entering the toll lane, stop tbr payment and

then accelerate and merge in the main line traffic of the highway. All these operations

of vehicles at toll plaza are prone to oil/POL spillage on the surface, which may have

cut back action on bituminous surface.

10.5.2 Therefore concrete pavement would be prefen'ed in the To11 Plaza area including
tapering zone, from durabiiity and long time serviceability consideration. The

shall be designed as per IRC:58. For this work, use of paver

sted. The use of cement concrete paver bl d also

d\
\+"\

\ri :l':
?J.'v
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- 
TOLL PLAZAS

10.6.3 The Concessionaire may also adopt flexible pavement. Tlre design of flexible

pavement shall be as per IRC:37. Suitable provision shall be made to overcome the

problem of ruffing which is usually observed at the toll piaza sections because of

acceieration, deceleration and static movement of vehicles.

10.7 Traffic Signs

10.7.1 A well thought ollt strategy should be evolved fbr providing traffic signs and road

markings in and around the To11 Plaza in accordance with IRC:67 and IRC:35.

10.7.2 Signs should be placed along the Project Highway, roadway of Toll Plaza to guide

and render assistance to the drivers approaching the Toll Plaza. lt is necessary to

remind the driver about the existence of Toll Plaza one km ahead with a repeater sign

500 m ahead. Stop sign shall always be used in combination with certain road

markings such as stop line and the r.vord 'STOP' marked on the pavement.

10.1.3 The Toll Plaza sign should be supplemented by the sign advising the users of the

notified toll rates (fees) for various types of vehicles.

10.8 Road Markings

i0.8.i The road markings shall be used in accordance with Section 9 of this Manual. The

road markings for the To11 Plaza area shall consist of lane markings, diagonals,

chevron markings. Single centre line is provided at the centrc of carriageway at toll

gate to demarcate each service lane. Diagonal markings for central traffic island and

chevron markings at side traffic island sha11 be provided to guide the approaching

and separatin_e traffic.

10.8.2 The road markings shall be in accordance with IRC:35 "Code of Practice for Road

Markings". Thermoplastic paint with reflective giass beads shall be used as road

marking material. Typical details of markings at toll plaza are given in

Fig. 10.3.

10.9 Toll Plaza Complex

The size of the office complex depends on the minimum requirement of facilities such

throom, store, rest room, traffic aid post, medical aid post etc. All these

lze of Toll Plaza and may vary as per the need of a location/

e\ /x{+}=*-<'{. *'t
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MANUAL OF SPECIFICA]]ONS AND STANDARDS

The foliowing facilities shall be provided at To11 Plaza complex:

(i) Office complex with toilet, bathroom and rest room.

(ii) Traflic aid post

(iii) Medical aid post

(jv) Vehicle rescue post

(v) Telecom rescue post

(vi) Traffic census post

10.10 Check/Barrier Gate

A boom barrier is generally placed at the exit of each lane to avoid passing ol any

vehicle without payment of toll (fee). These banjers normally remain closed and on

payment of toll (fee) by the passing vehlcle, the barrier wiil be opened by the toll
collector through his key-board command. Generally, electrically operated barrier
gates shall be used.

10.11 Lighting

10.11.1 The Toll Plaza complex sl-rali have continuous and reliable electric supply system

for efficient functionin_e.

l0.II"2 Interior Lighting:

The toll booths and facility building office shall be illuminated adequately. Indoor

lighting shall be with fluorescent lamps. Lighting should be provided in such a

manner that -elare is avoided or minimised. The level of illumination shall be 200

to 300 Lux as per iS:3646 part II.

l0.ll.3 Exrerior Li,qhting:

Lighting of the Toll Plaza is important for enhancing the night visibility. The lighting

system shall consist of the following major components.

(i) High Mast lighting

both side approaches to the To11 Plaza

ing of complex

"Manual for Specification & Standarcjs"
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TOLI PLAZAS

(iv) Back up affangement in case of power failure

(v) Highway lighting around Toll Plaza

t0.li.4 High Mast Lighring:

The 'Code of Practice for Lighting of Public Thoroughfare' IS:1944 (Part I & Il) -

1970 recommends 30 Lux of average illumination on road surface and ratio of

minimum to average illumination as 0.4. Normal low light poles are not able to give

the required lighting conditions. It is, therefore, necessary to install high mast. A height

of 30 m for the mast is considered suitable to have uniform spread of desired level

of illumination in the Toll Plaza area for frequent and safe movement of vehicles.

10.11.5 Highwalt Lighting:

Lighting in 300 m length on both side approaches of toll plaza shall be provided

to enhance the safety on highway and to make the drivers conscious of their

approaching the toll gate. These shall be provided on the mild steel welded fubular

pole of 10 m height from road surface and with 2 m overhead on both sides. Sodium

Vapour lamp of 240-250 watts should be provided for these poles on both sides at

50 m staggered spacing. There should be provision for flashing signals for foggy

weather conditions.

10.I 1.6 Canopt Liglttittg:

A higher level of illumination upto 100 Lux by providing 150 watt metai halide

lamps shall be provided at the toll gate and at toll booth locations. 1000-watt halogen

lamps shall be provided at the selected nodes of space frame of the canopy to ensure

uniform iliumination of the area.

L0.12 Water Supply

Adequate water supply shall be provided. For working out r.vater requirement

and internal drainage system, reference may be made to IS:1172, IS:5339 and

IS 1142.

10.13 F'ire Fighting System

Toll Plaza complex against fire
shall be made.

6!\
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"Manual for Specification & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near villaEe Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

t',temtar or specmdafloNs AND sTANDARDS

10.1,4 Report to be submitted

The design and layout of Toll Plaza complex including all facilities shall be submitted

to the Independent Engineer for review and comments, if any.

foc*e
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TOLL PLAZAS
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IAAISU.AT OF. SiECM'ICEIOWS AND STANIDARDS
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TOII, PLAZAS
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Section 11

Roadside Furniture
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SECTION 11

ROADSIDE F'URNITURE

11.1 General

Roadside fumiture shall be provided as per details given in this Section.

11.2 Road Boundary Stones (RBS)

Road boundary stones shall be provided at the boundary on both sides of the Right

of Way available under the control of the Government" These shall be spaced at 200

m. The boundary stones shall be of cement concrete as per Type Design given in

IRC:25. The boundary stones shall be painted with cement primer and enamel paint

and marked 'RBS' by paint.

11.3 Kilometre and 200 m Stones

The kilometre stones shall be provided at each kilometre on both sides of the

Project Highway. The design and specification of kilometre stones shali

conforrn to IRC:8. The matter to be written on the kilometre stones and the

pattem thereof shall be as specified in IRC:8.

Two hundred metre stones shall be provided at every 200 m distance on both

sides of the Projecl Highway. The design and specification of 200 m stones

shall conform to IRC:26. The matter to be written on the 200 m stones shall

be as specified in IRC:26.

Ll.4 Roadside Railings / Fedestrian Guard Rails

II.4.7 Pedestrian Guard Rails

(i) Pedestrian guardrails are an important design element to prevent indiscriminate

crossing and spilling ovel of pedestrians on to the cariageway. Their judicious

use can help in ensuring that pedestrians cross the highway at predetermined

and safe locations.

the guardrails would confine the movement of pedestrians to the footpath,

of footpath be made available for the useIigatory that sufficient width

ans.

(i)

(ii)

*n3 *,Eq
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(ii) Design: The design shall be such that the guardrails are neat and simple in

appearance. The height of guardrail shall be T.2 m from footpath level. The

visibility of the approaching vehicles by the pedestrians as well as the visibility

of the pedestrians by the drivers of the approaching vehicles shall be adequate.

The railings shall not have any thick horizontal member, other than the baluster

to achieve the desired objective.

Pedestrian guardrails may be of reinforced cement concrete, iron tubes, steel

channeled sections and pipes, or steel sections appropriate for the environment.

Refer to IRC:10.3.

(iii) Application: Pedestrian guardrails shall be provided at the following locationsl

situations:

Hazardous locations on straight stretches: In particularly busy reaches,

where tlie road is congested and vehicles move at a fast pace, guardrails

shall be provided on both sides of the carriageway so as to channelize

the pedestrians on to the planned crossing locations.

At Junctions/Intersections: Railing bariers shall be provided to prevent

people from crossing tire junctions diagonally at signalized intersections.

The barrier shall open only at planned crossing facility (at the Zebra

Crossing). At unsignalized junctions they shall be provided for sufficient

length to guide the pedestrians to the nearest planned pedestrian crossing.

Schools: Provision of guardrails near schools, where cliildren would

otherwise run straight into the road, is essential. If there is a pedestrian

crossin-e or a school crossing patrol nearby, the guardrails shall be

extended up to it.

Bus stops, Railway siations, etc.: Guardrails shall be provided along

sidewalks with suitable access at bus stops, railway stations and other

areas of heavy pedestrian activity such as cinema houses, stadia, etc. for
guiding pedestrians safely in such areas"

Overpasses, Subways, etc.: Guardrails shall be provided at these locations

in order to inciuce the pedestrians to use the facilities provided for them.

Central reserves: reseil/e or a median, guardrails

be erected pedestrians

(a)

(b)

(c)

(d)

(e)

Where there is a central

within it to deter the

o
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(iv) Gaps/Setback Distance: The guardrails shal1 be set back from edge of the

carriageway by at least 150 mm.

11.5 Overhead Traffic Signs

11.5.1 Overhead road signs shall be provided, in lieu of, or as an adjunct to, ground sign

where the situation so walTants for providing waming of hazardous situations, help

in regulating raffic, for proper information and guidance of the road user. The

following conditions may be considered while deciding about the provision of

overhead signs:

(i) Traffic volume at or near capacity,

(ii) Restricted sight distance,

(iii) Built up stretches,

(iv) Insufficient space for -ground mounted signs,

(v) Distances of important places and route highways at suitabie intervals.

11.5.2 The overhead signs shall be reflectorjsed with high intensity retro-reflective sheeting

preferably of encapsulated lens type, unless specified othenvise.

1i.5.3 Design, location, application, height, vefiical and lateral clearances of overhead road

signs shall be as specified in Section 800 of MOSRIH Specifications.

11.5.4 Materials for overhead signs support structure and installation shall be in accordance

with Section 802 of MOSRTH Specifications.

11.5.5 Locations and size of overhead traffic signs shali be specified in Schedule B of the

Concession Agreement.

1f.6 Traffic Impact Attenuators

11.6.i These are protective systems which prevent erant vehicles from impacting fixed
objects like the following:

(i) Bridge abutments

tural columns of large direction signs

postsicn lamp
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Necessary safety devices like an assembly of old tyres or steel drums filled with sand

can be adopted at suitable location.

ll.7 Road Delineators

11.7.I They provide visual assi.stance to drivers about the road ahead especially at night.

Tirese include pavement markings and post type delineators.

1L7.2 Delineators shall include:

(i) Roadway indicators - They shall be provided to delineate the edges of the

roadway so as to guide drivers about the alignment and particularly where it
might be confusing to drivers.

(ii) Hazard Markers - They shall be used to define obstructions like guardrails and

abutments adjacent to the carriageway, particularly at culverts and bridges,

which are narrower than the roadway width.

(iii) Object Markers - They shall be provided to indicate hazards and obstructions

witirin the vehicle flow path like channelizing islands close to the intersections.

11.7.3 Deiineator by pavement markings shall be provided as per IRC:35; guidepost side

delineators shall be provided as per iRC:79 and Section-800 of MOSRTH Specifications.

11.8 Report to be submitted

The Concessionaire shall submit report containing the proposals for provision of

roadside furniture on the Project Highway to the IE for review and comments, if any.

rr%
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Landscaping and
Tree Plantation
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SECTION 12

LAI\DSCAPING AND TREB PLANTATION

l2"l General

The Concessionaire shall plant trees and shrubs of required number and type at the

appropriate locations within the Right of Way and in the land earmarked by the

Govemment for afforestation. The Govemment shall specify the number of trees

which are required to be planted by the Concessionaire as compensatory afforestation

. or otherwise. The Concessionaire shall also maintain the trees and shrubs in good

condition during the Concession Period as per the maintenance schedule. The

guidelines given in this Section shall be followed in plantation of trees and shrubs.

12.2 Design considerations in various locations

12.2"1 Set-back distance o.f trees and other plantation:

Trees on the roadside shall be sufficiently away from the roadway so that they are

not a hazard to road traffic or restrict the visibility. Most vulnerable locations in this

regard are the inside of curves, medians, junction corners and cut slopes. Trees shall

be placed at a minimum distance of 14 metres from the centre line of the extreme

traffic lane to provide recovery area for the vehicie that runs off the road. A second

row of trees 6m further away will also be desirable and planted wherever possible.

Preferably the first row of trees shall consist of species with thick shade and other

rows of veftical type providing thin shade. Expansion of the Project Highway to 6-

lanes shall be taken into consideration while locating the trees so that land is free

of trees when further widening takes place. The distances for alternative rows of trees
'shall 

be reckoned from the nearest edge of the unidirectional caniageway. No

plantation shall be allowed on the embankment slopes.

12.2.2 Set-back of Trees on Curves:

Experience has been that growth of thick vegetation close to the formation on inside

of horizontal curve leads to serious reduction of sight distance and causes avoidable

accidents with cattle/children suddenly emerging from the side. Uncontrolled trees/

may also affect visibility of traffic control devices and road signs.

n plain tenain a stopping sight distance of 180 m coresponding to the

f 100 km per hour may be ensured on all curved sections of the Project

the innermost lane. Horvever, where there are Lons their

s%ffias 7*\ //:\q-y*)
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requirement may be reduced to 124 m corresponding to the design speed of B0 km

per hour as a special case. The existing trees and vegetation on the sides have to be

suitably thinned/ trimmed, or even removed if necessary and a regular programme

of pruning of the offending trees shall be undertaken as paft of the maintenance

operations.

In the urban section of the Project Highway, trees can be planted on the raised

footpaths, provided the distance between tire edge of kerb and the nearest edge of

tree is not less than 2 metres.

In all cases, location of trees shall be checked to ensure that to the motorists clear

vision of all highway signs/signals is available at all times. Also, the foliage or trees

shall not come in the way of roadway lighting.

12.2.3 Vertical clearance of trees and other plantations:

For safe traffic operation, the vertical clearance available across the roadway shall

be minimum 5 m. From this angle, the probable size of all plants shall be anticipated

in advance, at the time of initial planting.

To allow for the effects of growth, wind and rain, trees shall be trimmed to 6 m and

6.5 m above the pavement in rural and urban areas respectively.

12.2.4 Plantation in nzedians:

In the sections of the Project Highway where median width is more than 3 met'res,

shrubs shall be planted and maintained to cut off headlight glare from traffic in the

opposite direction. Flowering plants and shrubs are eminently suited for the purpose.

These shall be planted either in continuous rows or in the form of baffles. The height

of shrubs shall be maintained at 1.5m to cut off the effect of traffic lights coming

from the opposite direction.

In the sections, where the width of median is less than 3 metres, shrubs or flowery

plants may be planted in between crash barriers or other rreans like metal/plastic strips

to cut off glare shall be provided.

The shape of shrubs and plants shall be suitably regulated so that there is no

overgrowth either verlically or horizontally beyond the edge of the paved median.

of road

tricted to

intersections and rnedian openings, median

low-growing varieties to ensure adequ
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12.7.5 Spacing of Avenue Trees:

The spacing of avenue trees will depend on the type and growth characteristics

of trees, requirement of maintenance, penetration of distant views, etc. A range

of 10-15 m would meet the requirement for most varieties.

T2.2.6 Choice of Trees:

The following guidelines shall be kept in view while selecting the species of trees

to be planted:

(i) Trees shall be selected with due regard to soil, r'ainfall, temperature and water

level.

Trees which become very wide shall be avoided as their maintenance would

cause interference r.vith traffic flow.

(iii) The species must be capable of developing a straight and clean bole upto a
height of 2.5 to 3.5 m from the ground level.

(iv) The selected trees shall, preferably, be fast growing and wind-firm. These shali

not be thorny or drop too many leaves.

(v) The trees shall be deep rooted, as shallow roots injure pavements.

(vi) In urban areas, the species selected shall be of less spreading type, so that these

do not interfere with overhead services, clear views of signs/signals, and

elficiency of roadway lighting.

L2.3 Report to be submitted

The Concessionaire shall submit scheme for plantation iind maintenance of plants and

trees to the Independent Engineer for review and comments, if any.

(ii)
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Project Facilities
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SECTION 13

PRO.IECT FACII,ITIES

13.1 General

The requilement of the project facilities to be provided shall he indicated in Schedule-

C of the Concession Agreement. This shall include information regarding location and

size of the facilities. Land required for provision of facilities shall be acquired by

the Govemment and the date of handing over of the land to the Concessionaire shall

be indicated in the Concession Agreement.

13.2 Pedestrian Facilities

13.2.I General

Pedestrians are vulnerable to being involved in accidents. Thercfore, adequate

consideration shall be given to their safety through provision of facilities. The facilities

for pedestrians given in this Section shali be provided on the Proiect Highway.

13.2.2 Foorpaths (Sidetalks)

(i) The sidewalks shall be provided in the built-up sections, on both sides, by

barrier type (non-mountable) kerbs of height 200 mm above the adjacent road

surface.

(ii) The width of sidewalks depends upon the expected pedestrian flow and shall

be fixed subject to land availability, but shail not be less than 1.5 m.

13.2.3 Pedestrian Guard Rails

Pedestrian guardrails shall be as specified in Section 11 of this Manual.

13.2.4 Pedestrian Crossings

Where complete segregation of pedestrians from vehicular traffic is not provided,

some foim of planned road sharing principle shall be applied. Pedestrian crossings

shall be provided where they will be well used. Pedestrian crossings shall be suitably

integrated with the overall design of the intersection.

ing criteria shall be followed regarding selection of pedestrian crossings:

Pedestrian Crossing (Pedeshian Crosswalk): alks

toY
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shall be provided at all important intersections and such other locations where

substantial conflict exists between vehicular and pedestrian movements.

Wherever possible, the crosswalks shall be at right angies to the carriageway

and properly marked so that the pedestrians are subjected to minimum

inconvenience. Crosswalks sha11 not substantiaily increase the walk distance of

pedestrians. Adequate visibility, freedom from obstructions and sufficient space

for waiting are the other important requirements for location of crosswaiks.

Argrade pedestrian crossings shall be conffolled. Controlled fonn of crossing

shall be achieved through provision of Zebra Crossings, whether at signalized

intersection or pedestrian actuated signal.

Zebra Crossing: A Zebra Crossing shall not be sited within 150 m of another

such crossing. The Zebra Crossing shall be somewhat set back from the

carriageway line. Howevel, the set back distance shall not be so much as to

cause an appreciable increase in walking distance for the pedestrians. Pedestrian

guardrails may be necessary where the setback distance is appreciable or at the

skew crossings.

The width of the ZebraCrossing shali be adequate and shall generally lie within
a range of 2.0 m to 4.0 m. The crossing shall, as far as possible, proceed

unintemrpted through the median strip. In the event of the median strip being

used as pedestrian refuge, adequate widtir of median shall be provided. In case

of raised medians, such portion could be suitably depressed with kerb heigl-rt

not exceeding 150 rnm.

In the viciniry of Zebra crossing, guardrails of sufficient length shall be

provided to deter pedestrians from crossing the road at any arbitrary point along

the road.

(ii)

13.3

(iii) Pedestrian Underpasses/Overpasses: The pedestrian underpasses/overpasses

shall be provided as specified in Para 2.15.3 of this Manual.

Street Lighting

ncessionaile shall provide lighting at specified iocations cf the Project

source of electric power as per theusing appropriate system and

of this Section.

-_--*t- I, 'qt\./

13.3.1 General
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(ii) The Concessionaire shall make suitable alrangements for procuring power

supply to ensure uninterupted lighting durin-e night and when visjbility is low,

including provision of DG sets as standby anangements.

(iii) The Concessionaire shall bear all costs of procurement, installation, running and

operation cost of all lighting, including cost of energy consumption specified

in this Section.

13.3.2 Specifications

(i) Unless stated otherwise elsewherc in this Manual, the minimum average level

of illumination on ihe stretches of the Project Highway including Toll Plazas,

truck lay-byes, interchanges etc. shall be 30 Lux.

(ii) The layout of the lighting system together with type of luminaries for different

locations shall be prepared by the Concessionaire in such a manner that the

minimum illumination level prescribed in Pata 73.3.2(i) can be achieved and

shall be submitted to the Independent Engineer for review and comments, if
any, for compliance by the Concessionaire-

(iii) Overhead electrical power and telecommunication lines erected within the ROW

by the Concessionaire shall be provided with adequate clearance so that safe

use of the highway is not affected.

(iv) Vertical and horizontal clearances for electrical installations shall conform to

IRC:32.

(v) A11 the fixtures, wires/cables, lights shall conform to relevant BIS specifications

as a minimum. The Concessionaire with the prior review and comments of the

Independent Engineer can use fixtures with better specifications.

13.3.3 Locations where tighting is to be provided: Unless specified otherwise in Schedule-

C of the Concession Agreement and elsewhere in this Manual, the Concessionaire

shall provide lighting at the following locations of the Project Highway:

(i) To11 Plaza Area: The lighting in and around Toll Plaza, toil booths, office

building, on the approach road, etc. shall be as per Section i0 of this Manual.

(ii) Truck lay byes: Lighting at the truck lay byes shall be as per pa-n 13.4 of this

nges: Lighting at the interchanges shall be as per paru 3.4.7 of this
/^b
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13.4 Truck Lay-byes

13.4.1 General

The Concessionaire shall construct and maintain adequate number and size of truck

lay-byes for parking of trucks by the side of the Project Highway as indicated by

the Government. The guidelines, as given here, shall be followed in regard to location,

size and facilities to be provided at the truck lay-byes.

13"4.2 Location and siz.e

Truck lay-byes shall, in general, be located near check bariers, interstate borders,

places of conventional stops of the truck operators, etc. The places be identified on

the basis of field survey and shall have adequate space for facilities as specified in

subsequent para 13.4.3 and future growth.

13.4.3 Facilities

The truck lay-byes shall have the follorving facilities:

(i) Paved parking,

(ii) Rest areas with toilets, drinking water,

(iii) Telephone.

13.4.4 Ligtring

The truck lay-byes and 50 m length of the Project Highway on its either side shall

be illuminated at night to provide an average iilumination of 30 Lux. Suitably designed

electric poles having aesthetic appeal and energy saving bulbs may be used to provide

required illumination. Alternatively, photo voltaic lamps may be used.

13.5 Bus Bays and Bus Shelters

13.5.1 General

The buses shail be allowed to stop for dropping and picking up passengers only at

The Govemment shall indicate in Schedule-C of the Concession

mber and broad location of bus bays to be provided by the

bus bays shall conform to the specifications and standards given

ases where bus stands are provided by.
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Government Transport Authorities, the Concessionaire shall provide only access road

within the right of way.

13.5.2 Locatiott

The location of the bus bays shall be fixed on the basis of foliowing principles:

The bus stops shall be sited away from bridges and other important stftlctures

and embankment sections more than 3 m high.

As far as possible, bus bays shall not be located on horizontal cun'es or at the

summit of vertical culves.

(iii) The location shall have good visibility, not less than the safe stopping sight

distance.

(iv) The bus bays sha1l not be located too close to the road intersections. A gap

of 300 m from the tangent point of intersections to start/end of the bus bay

shall be desirable. At minor intersections (e.g. junctions with village roads),

distance of 60 m may be adopted. Hcwever, if a substantial volume of buses

is to tum right at the intersection, it is necessary that the bus bay shail be located

sufficiently ahead of the intersection so that the buses can be manoeuvred easily

from the pick-up stop on the left hand side to the extreme right lane for turning.

The location of the bus bays may be fixed after due consultation with the local

communities expected to use such facilities.

At major four-way intersections involving transfer of a substantial number of
passengers from one pick-up stop to ihe other, it might be desirable to construct

a single, composite bus stop of suitable design to cater to all the bus routes

collectively

(vi) In hilly areas, the bus bays shal1 be located, pret'erably, where the road is straight

on both sides, gladients are flat and the visibility is reasonably good (usually

not less than 50 m). Subject to these requirements, it will be advisabie to choose

locations where it is possible to widen the roadway economically for
accommodating bus bays.

(vii) Where grade separator is provided, the location of bus bays shall be as under:

fficiently away from the ground intersection.

iently away from the longitudinal slope of

(i)

(ii)

(v)
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13.5.3 Layout and Desi.gn

(i) For plain area, typical layouts of bus bays given in Fig. 13.1 shall be adopted.

The length "L" shown in Fig. 13.1 shall be 15 m, which shall be increased in

multiples of 15 m if more than one bus is likely to halt at the bus bay at one

time.

For hilly areas, where there is a general consffaint on space, the iayout indicated

in Fig. 13.2 may be adopted.

Bus bays shall be provided on both carriageways of the Project Highway for
each direction of travel independently. At intersections, the bus bays for up and

down diiection shall be located on farther sides of the intersection.

(iv) The bus bay shall be provided with a shelter for passengers. The shelter shali

be structurally safe and aesthetic in appearance, while also being functionai so

as to protect the waiting passengers adequately from sun, wind and rain. If the

shelter is constructed on the hillside, slopes shall be properly dressed and

suitably protected to avoid slips. The shelter shall be set back lrom the kerb

line by at least 500 mm.

13.5.4 Paientent

The pavement in the bus bays shall have adequate crust with respect to the wheel

loads expected. Also, the surfacing shall be strong enough to withstand forces due

to frequent braking and acceleration by the buses. The colour and texturc of the bus

bay surfacing shali be preferably distinctive from that of the main carriageway.

13.5.5 Droirzage

(i) The bus bays shall have proper cross slope to drain off the excess water. No

water, which is likely to splash on the waiting passengers, shall be allowed to
collect near the bus shelters.

(ii) Suitable kerb gutter section with requisite longitudinal slope and outlets at

intervals to ensure quick disposal of water shall be provided.

13.5.6 Roacl Marki.ngs

ngs with thermoplastic paint having glass beads shall be provided at

13.2 with the word 'BUS' written prominentlywn in Figs. 13.1 and

destdan crossings shail be marked slightly

(ii)

(iii)
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position of the buses in order to reduce pedestrian conflicts. The kerbs shall be marked

with continuous yellow line to indicate "No Parking".

Cattle Crossings

Facility for cattle crossings shall be provided as specified in para 2.15.3 of this

Manual.

L3.7 Thaffic Aid Posts

Traffic Aid Posts shall be established at Toll Plaza locations in accordance with
provisions of the Concession Agreement.

13.8 Medical Aid Posts

Medical Posts shall be established at To11 Plaza locations in accordance with
provisions of the Concession Agreement.

13.9 Yehicle Rescue Posts

The Concessionaire shall provide a vehicle rescue post at Toll plaza location with
necessary equipment as specified in the Concession Agrcement.

13.10 Telecom Posts

The Concessionaire shall provide a Telecom Post at Toll plaza Tocation with

necessary equipment as specified in the Concession Agreement.

13.11 Noise Barriers

The Concessionaire shall can'y out noise impact studies of the Project Highway and

submit proposal for provision of noise barriers for review and comments, if any, of
the Independent Engineer and undertake implementation of the proposal in consultation

with the Independent Engineer.

13.12 Report to be subrnitted

ire shali submit report containing the proposals for
the Project Highway to the iE for revierv and

13.6
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Section 14

Special Requirements for
Hitl Roads

{&s/
rgEi'tY

"Manual for Soecification & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Tr:li) basis"

.tl-

wPs

11\*n\

\€'
Ea"

,c] "\tr'

,&

i<aYu8a')--.--'--:

"Manual for Soecification & Standards"



"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-3'1 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

SECTION 14

SPECIAL REQUIREMENTS FOR HILL ROADS

14.l General

14.i.1 The Concessionaire shall pay due attention to geo-technical, environmental and social

aspects of hill roads and take appropriate measures to ensure the following: (The

guidelines given in IRC:SP:48 may be referred to, for details).

(i) Stability against geological disturbances.

(ii) Prevention of soil erosion.

(iii) Provision of efficient drainage and preservation of natural drainage system.

14.L.2 If there are any landslide prone areas along the road alignment, adequate investigation

shall be undertaken and appropdate remedial measures shall be provided as per

guidelines given in IRC:SP:48"

14.L3 Where any new construction/realignment is involved, the alignment shall avoid large

scale cuttings and fillings and follor.v the profile of land, as far as possible.

Areas having potential landslide or settlement probiems shall be avoided. Adverse

impact on the environment shall be reduced by adopting proper mitigation measures.

Refer to guidelines given in IRC:SP:48"

14.1.4 Unstable hill slopes sirall be adequately addressed by providing appropriate bio-
engineering and stabilization measures.

14.1.5 Necessary safeguard shall be taken to protect ecology sensjtive areas like wild life
and bird sanctuaries, reserve forests, national parks, etc.

14.1.6 Protective structures for traffic such as parapets, railings, roadside safety barriers,

boulder nets, etc. shall be provided, where necessary"

14.1.7 In mountainous and steep teffain, the scope of work defined by the Government may

be two-lane carriageways on different alignments (contours). In that case, the Manual

of Specifications and Standards for two-laning of Highways shall apply to the two-

lane carriageways on different alignments (contours).

distance at F{orizontal Curves

distance should be available across the inside
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MA}ITJAL OF SPECIFICAIIONS ANID STANDARDS

Lack of visibility in the lateral direction may arise

slopes, wooded areas, etc. Set back distance from

within which the offending obstructions shouid

visibility, can be determined using the Equation

due to obstructions like walis, cut-

the central line of the carriageway,

be cleared to ensure the needed

given in IRC:52.

L4.3 Grade Compensation at Curves

At horizontal curves, tire gradient shall

corection for gradients steeper than 4

14.4 Hairpin Bends

be eased by applying the grade compensation

per cent in accordance with IRC:52.

Hairpin bends, where unavoidable, may be designed either as a circular curve with
transition curves at each end or as a compound circular curve.

Design criteria given in IRC:52 shall be adopted for the design of haiipin bends. At
hairpin bends, the full roadway width shall be sulfaced.

14.5 Climbing Lane

Climbing lane shall be provided, where specified in Schedule-B of tire Concession

Agreement, in order to address the necessity of making available separate lane for
safe overtaking for vehicle traveliing uphill.

Proper signing of road markings shall be provided to ensure that the absolute right
of way for climbing vehicles is available.

14.6 Rock Blasting

Heavy rock blasting should be avoided. Controlled blasting shall be resorled to.

Blasting shall be supervised by expedenced personnei. Blasting and related

operations shall be caried out in accordance with Clause 302 of MOSRTH

Specifications.

14.7 Cut Slopes

shali be rendered stable in the construction sta-qe itseli by cutting at the

like drains, breastd benching etc. including slope stabilizing stl'ucturesf^Pi{€f
a{
s€
""t) a

C.
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SPECIAL REQUIREMENTS FOR HILL, ROADS

14.8 Tunnels

Where it is necessary to cross hills or high ridges, the various altematives including

construction of tunnel to avoid deep cuts shali be considered and the most preferred

altemative shall be chosen. The alternative to be followed shall be indicated by the

Government in Schedule-B of the Concession Agreement. Where road is to be taken

through tunnel, its salient details shali be indicated in Schedule-B of the Concession

Agreement.

14.9 Drainage

For drainage of water from roadside, an effective system of drainage shali be

constructed to lead the run-off to natural water courses. In particular, catch water

drains (Refer to para 6.5 of this Manual) shall be provided above the cut slopes.

It shall be ensured that water is not drained into villages and cultivated land. Location

of cross drains and culverls should be so chosen as to avoid erosion of the outlet.

F.rosion control works like drop walls, apron at out-fall points along with pitching/
paving of the channel shall be provided where required.

(i) To

(ii) To achieve width of roadway, where cutting into hill is restricted,

(iii) To arrest damage caused to the valley side and the road, by under cutting by

a sfeam or other water course,

(iv) At valley points, where water flows over the road,

in the monsoons and is likelyplaces where the vailey side gets saturated

result in slips and damage to the road,

(vi) At any other locations warranting provision of retaining walls.

14.10.2 The retaining walis on the existing roads shaii be

14.10 Retaining

14.10.i Retaining

(v) At
to

Walls

walls shall be provided:

support the down hill side unstable strata or fllls,

of repairs and/or strengthening or

inspected to check and assess

reconstruction. If so required,

ing or reconstruction work shall be carried

the

the

Ws*
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MANU.AL OF. SPECIFICATIONS AND STANDARDS

14.10.3 For general t'eatures, arrangement and design, guidelines given in IRC:SP:48 may

be referred to"

l4.ll Aprons etc.

Construction of apron, pitching, flooring shall conform to Clauses 2503 to 2507 of

MOSRTH Specifications.

14.12 Disposal of debris

Disposal sites shall be identified for disposal of waste, debris, etc. Tipping of waste

into valley sides, slream channels, water bodies, and forest areas shall not be resorted

to.

14.13 Report to be submitted

The Concessionaire shall submit repofi containing proposal for special requirements

in hitl areas to the IE for review and comments, if any.

6trre

ffi
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APPENDIX.l
(Reference ParcL I.1I)

List of paras for preparing Schedules of the Concession Agreement

Section Para Particulars to be specified

Section

Section

I

2

Section 3

1.13

2.1 (ii) (a)

2.1 (ii) (b)

2.1 (v)

2.2.3

z--)

2.s.2 tt)
2.6.2

2.t4.2

2.14.2.4

2.r5.r
2.15"2

z.ts.3 (1)

2.20

3.1 and 3.2

3.3.1 (ii)

J.J.J

3.4.1 (iii)
3.4.5

Utilities to be constructed/shifted

Requirement of 6 laning in stretches passing through built up

areas, and such stretches.

Construction of bypass, alignment and land for the bypass.

Land for geometric improvements, and such stretches

Land for geometric improvements and such sh€tches for ruling
design speed

Right of way

Provision of foot paths in built up sections

Width of raised median if flush or depressed median cannot be

provided

Provision of Service Roads and Stretches and treatment at

bridge locations

Design Traffic for Service Road with justification if more than

2 msa is specified

Location and other features of grade separated structures

Type of Structures for Vehicular under/over passes

Location of Cattle and Pedestrian Underpasses/overpasses

List of stretches that are not required to be constructed as 6-

lanes when traffic exceeds specified design service volume

Type of Intersection and land for intersection

Location and other features of grade separated intersections

without ramps.

Length of viaduct at gracle separated sttxctures

Location and other featnres of interchanges

Length of viaduct at grade separated stlxctures (Inter changes

with ramps)

Sections of existing road to be laised.

Type of pavement for new constiuction, if not t'lexible pavement

#;
e?g
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MANTJAL' OF SPECIFICAIIONS AND STANDARDS

Section Para Particulars to tre specified

Section 7

Section 9

Section 10

Section 11

Section 11

Section l2

Section 13

Section i4

5.2..2

5.2.3

5.9.5

7.1 (ii)

7.1 (viii)
7.3 (ii) (d)

7.3 (iii) (e)

7.4 (v1)

7.16.r

7.18 (iv)

7.18 (v)

7.r9

7.22

7.23 (i)

9.3.1

10.2 & 10.3

rt.5.2

11.5.5

t2.t

13.1

T J.J.J

t3.4.1

13.5.1

14.5

Type of strengthening of existing flexible pavement, if not

flexible pavement

Requirement of CC Pavement, and design, performance,

construction and maintenance requirements

Stretches to be reconstructed

Bridges which are not required to be high level bridges

Utility services to be carried over the structures

List of culverts to be reconstructed and/or widened.

List of bridge structures to be reconstructed and/or widened.

Requirement of special structures like cable stayedl

superstructure bridge etc.

Requirement of RE walls when height more than 6 m"

Requirement of Crash barriers for existing bridges

Parapets/Railings of existing bridges to be repaired/replaced.

Locations whele railway level crossings not to be repiaced rvith

ROBs/RUBs

Measures for protecting structures in marine environment

Structures to be repaired/strengthened, nature and extent of
repairs

Specifications of reflecting sheeting

Location of To11 Plaza and land for To11 Plaza

Specifications of reflecting sheeting

Location and size of overhead traffic signs

Number of trees to be planted

Project facilities and land for providing project facilities

Situations/locations where lighting to be provided

Location and number of truck lay-byes to be provided.

Location and number of bus bays to be provided

Requirement oi Climbing lane

AlignmenilConstruction of tunnel and its saiient details

Requirement of repairs, strengthening or reconstruction of
existing retaining walls.
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APPENDiX-2
(Reference Para 1.4)

List of IRC Fublications

S. Code/

No. Document No.

Title of the Publication

1. ROADS

1- (A) Transport Planning,

1. IRC:3-1983

2. IRC:9-1972

3. IF.C:71-1977

4. IRC:SP:24-1984

1 (B) Road Geometric &

l IRC:12-1983

2. iRC:32-i969

IRC:38-1988

IRC:39-1986

IRC: 54-1974

IRC:64-1990

1-

Tiaffic Assessment & Policies

Dimensions & Weights of Road l)esign Vehicles (First Revision)

Traffic Census on Non-Urban Roads (First Revision)

Recommended Practice tbr Pleparation of Notations

Guidelines on the Choice and Plannin_e of Appropriate

Technology in Road Construction

Design Features

Recommended Practice for Location and LayoLrt of Roadside

Motor-Fuel Filling and Motor-Fuel Filling-cum-Service Stations

(Second Revision)

Standard for Vertical and Horizontal Clearances of Overhead

Electric Power and Telecommunication Lines as Related to

Roads

Guidelines for Design of Horizontal Curves for Highways and

Design Tables (First Revision)

Standards for Road-Rail Level Crossings (First Revision)

Lateral and Vertical Clearances at Underpasses for Vehicular

Traffic

Guidelines for Capacity of Roads in Rurai Areas (First

Revision)

Recommended Practice for

Guidelines on Regulation

Urban Areas

Sight Distance on Rural Highways

and Control of IVtrixed Trafflc in

A+.

-5.

6.

MP
\cv
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ICiFICAIIONS AN-D STANDARDSMANUAL OF SPF

S. Code/

No. Document No.

Title of the Publication

9. IRC:73-i980

10. IRC:80-1981

11. IRC:86-1983

12. IRC:98-1997

13. IRC:99-1988

14. IRC:103-1988

15. iRC:106-1990

16. IRC:SP:23-1983

11. IRC:SP:4i-1994

1 (C) Road Markings

l. IRC:30-1968

2. IRC:35-1997

Geometric Design Standards for Rural (Non-Urban Highways)

Type Designs for Pick-up Bus Stops on Rural (i.e. Non-Urban)

Highways

Geometric Design Standards for Urban Roads in Plains

Guidelines on Accommodation of Underground Utility Services

Along and Across Roads in Urban Areas (First Revision)

Tentative Guidelines on the Provision of Speed Breakers for

Control of Vehicular Speeds on Minor Roads

Guidelines for Pedestrian Facilities

Guidelines for Capacity of Urban Roads in Plain Areas

Vertical Curves for Highways

Guidelines on Design of At-Grade lntersections in Rural &
Urban Areas

Standard Letters and Numerals of Different Heights for Use on

Highway Signs

Code of Practice for Road Markings (With Paints) (First

Revision)

Signage

Type Designs for Highway Kilometer Stones (Second Revision)

Type Designs for Boundary Stones

Type Design for 200-Metre Stones

Route Marker Signs for State Routes

Code of Practice for Road Signs (First Revision)

Recommended Fractice fol Road Delineators

New Traffic Signs

(D) Road Furniture &

IRC:8-1980

IRC:25-1967

IRC:26-1967

IRC:31-1969

IRC:67-2001

?K JF,6\ /ff
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APPENDIX.2

S. Code/

No. Document No.

Title of the Publication

I (E) Road Safety &

f . iRC:53-i982

2. IRC:SP:27-1984

3. IRC:SP:32-1988

4. IRC:SP:44-i994

5. IRC:SP:55-2001

Tbaffic Management

Road Accident Forms A-1 and 4 (First Revision)

Report Containing Recommendations of iRC Regional

Workshops on Highway Safety

Road Safety for Children (5-12 Years old)

Highway Safefy Code

Guidelines for Safety in Construction Zones

1 (F) Embankment

1. IRC:10-1961

2. IRC:28-1967

IRC:33-1969

IRC:36-1970

IRC:56-1974

IRC:75-1979

IRC:SP:58-2001

(G) Non-Bituminous

IRC:19-1977

-).

1.

5.

6.

1.

I
1.

Construction & Erosion Control

Recommended Practice for Bonow pits for Road Embankments

Constructed by Manual Operation

Tentative Specifications for the Construction of Stabilised Soil

Roads with Soft Aggregate in Areas of Moderate and High

Rainfall

Standard Procedure tbr Evaluation and Condition Surveys of

Stabilised Soil Roads

Recommended Practice for Construction of Earth Embankments

for Road Works

Recommended Practice for Treatment of Embankment Slopes

for Erosion Control

Guidelines for the Design of Fligh Embankments

Guidelines for.Use of Flyash in Road Embankments

Base and Sub-Base

Standard Specification and Code of Practice for Water Bound

Macadam (Second Revision)

Recommended Practice for the Pulverization of Black Cotton

Soils for Lirne Stabilisation

Recommended Design Criteria for the

Soil in Road Construction

Modified

/)\ ;''.lr\**/6\*'TY
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MANUAL OF SPECIFICATIONS AND STANDARDS

S. Code/

No. Docurnent No.

Title of the Fubiication

A+.

6.

8.

1

IRC:5l-1992

IRC:60-1976

IRC:63-1976

IRC:74-1919

IRC:88-1984

IRC:109-1997

IRC:SP:59-2002

1 (H) Design, Construction

1. IRC:14-2004

IRC:16-1989

IRC:17-1965

IRC:19-2005

IRC:20-i966

IRC:23-1966

Guidelines fbr the Use of Soil Lime Mixes in Road Construction

(First Revision)

Tentative Guidelines for the Use of Lime-Flyash Concrete as

Pavement Base or Sub-Base

Tentative Guidelines for the Use of Low Grade Aggregates and

Soil Aggregates Mixtures in Road Pavement Construction

Tentative Guidelines for Lean-Cement Concrete and Lean-

Cement Flyash Concrete as a Pavement Base or Sub-Base

Recommended Practice for Lime Flyash Stabilised Soil Basel

Sub-Base in Pavement Construction

Guidelines for Wet Mix Macadam

Guidelines tbr Use of Geotextiles in Road Pavements and

Associated Works

and Maintenance of Flexible Pavements

Recommended Practice for 2 cm Thick BilLrmen and Tar

Carpets (Third Revision)

Specification for Priming of Base Course with Bituminous

Primers (First Revision)

Tentative Specification for Single Coat Bituminous Surface

Dressing

Standard Specifications and Code of Practice of Water Bound

Macadam (Third Revision)

Recommended Practice for Biturninous Penetration Macadam

(Full Grout)

Tentative Specification for
Dressing

Tentative Specifications for

Binder Course)

Two Coat Bituminous Surface

Bituminous Macadam (Base &

9.

10.

7.

J.

4.

5.

6.
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APPENDlX]2

S. Code/

No. Document No.

Title of the Publication

8.

9.

10.

11.

t2.

13.

14.

1 (r)

l.

15.

IRC:34-1970

IRC:37-2001

IRC:41-1972

IRC:55-1974

IRC:82-1982

iRC:95-1987

IRC:110-2005

IRC:SP:53-2002

Design, Construction

IRC:15-2002

IRC:44-1976

IRC:57-1974

IRC:58-2002

IRC:61-1976

IRC:68-1976

Recommendations for Road Construction in Waterlogged Areas

Guidelines for the Design of Flexible Pavements (Second

Revision)

Tentative Specification for Built-up Spray Grout

Recommended Practice for Sand-Bitumen Base Courses

Code of Practice for Maintenance of Bituminous Surlaces of

Highways

Specification fbr Semi-Dense Bituminous Concrete

Standard Specifications and Code of Practice fol Design and

Construction of Surface Dressing

Guidelines on Use of Poiymer and Rubber hiociilled Bitumen

in Road Construction (First Revision)

and Maintenance of Cement Concrete Pavements

Standard Specifications and Code of Practice for Construction

of Concrete Roads (Third Revision)

Tentative Guidelines for Cement Concrete Mix Design for
Pavements (for Non-Air Entrained and Continuously Graded

Concrete) (trirst Revision)

Recommended Practice for Sealing of Joints in Concrete

Pavements

Guidelines for the Design of Plain Jointed Rigid Pavements for

Highways (Second Revision) (with floppy)

Tentative Guidelines for the Construction of Cement Concrete

Pavements in Hot Weather

Tentative Guidelines on Cement-Flyash Concrete for Rigid

Pavement Construction

Tentative Guidelines for Repair

Synthetic Resins

of Concrete Pavements Using

z.

--) .

4,

5.

6.
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MANIJAL OF SPECTfiCEUONS AND STANDARDS

S. Code/

No. Document No.

Title of the Publication

10.

1.1.

8.

9.

12.

13.

4.

5.

1

1.

2.

IRC:84-1983

IRC:91-1985

IRC:SP:49-1998

IRC:SP:62-2004

IRC:SP:63-2004

iRC:SP:68-2005

Project Preparation,

IRC:42-1972

IRC:SP:16-2004

IRC:SP:19-2001

IRC:SP:57-2001

IRC:SP:68-2005

Code of Practice for Curing of Cement Concrete Pavements

Tentative Guidelines for Construction of Cement Concrete

Pavements in Cold Weather

Guidelines for the Use of Dry Lean Concrete as Sub-base for

Rigid Pavement

Guidelines for the Design and Construction of Cement Concrete

Pavement for Rural Roads

Guidelines for the Use of Interlocking Concrete Block Pavement

Guidelines for Construction of Roller Compacted Concrete

Pavements

Contract Management and Quatity Control

Proforma for Record of Tbst \alues of Locatrly Available

Pavement Constluction Materials

Guideiines for Sul'face Evenness of Highway Pavements (First

Revision)

Manual for Survey. Investigation and Preparation of Road

Projects (Second Revision)

Guidelines for Quality Systems for Road Construction

Guidelines for Construction of Roller Compacted Concrete

Pavements

Recommendations About the Alignment Survey and Geometric

Design of Hill Roads (Second Revision)

Hiil Road Manual

Guidelines on Road Drainage

Guidelines on Urban Drainage

1 (J)

1.

2..

-).

1 (K) Hill Roads

f . iRC:52-2001

2. IRC:SP:48-1998

(L) R.oad Drainage

e,&#c
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

APPEI\IDIX-2

S. Code/

No. Document No.

Title of the Publication

1 (M) Road Machinery

l. IRC:43-1972

2. IRC:72-1978

3. IRC:90-1985

4. IRC:SP:22-1980

5. IRC:SP:25-1984

6. IRC:SP:29-1994

7. IRC:SP:34-1989

BRIDGES

(A) Codes of Practice

IRC:5-1998

IRC:6-2000

iRC:18-2000

IRC:21-2000

2.

2

1.

J.

2.

Recommended Practice for Tools, Equipment and Appliances

for Concrete Pavement Construction

Recommended Practice for Use and Upkeep of Equipment,

Tools and Appliances for Bituminous Pavement Construction

Guidelines of Selection, Operation and Maintenance of

Bituminous Hot Mix Plant

Recommendation for the Sizes for each Type of Road Making

Machinery to Cater to the General Demand of Road Works

Gopi and his Road Roller-Guidelines on Maintenance of Road

Rollers

Directory of Indigenous Manufacturels of Road/Bridge

Construction Machinery & Important Brldge Components

(First Revision)

General Guidelines About the Equipment for Bituminous

Surface Dressing

Standard Specifications and Code of Practice for Road Bridges,

Section I - General Features of Design (Seventh Revision)

Standard Specifications and Code of Practice for Road Bridges,

Section II - Loads and Stresses (Fourth Revision)

Design Criteria for Prestressed Concrete Bridges (Post Tensioned

Concrete) (Third Revision)

Standard Specifications and Code of Practice for Road Bridges,

Section III - Cement Concrete (Plain and Reinforced) (Third

Revision)

Standard Specifications and Code of Practice for Road Bridges,

Section VI - Composite Constluction (Fi

*s,"\ ' l,J
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

MANUAT OF SPECIFICATiONS AND STANDARDS

S. Code/

No. Document No.

Title of the Putrlication

8.

9.

6.

7.

IRC:24-2001 Standard Specifications and Code of Practice for Road Bridges,

Section V - Steel Road Bridges (Second Revision)

IRC:40-2002 Standard Specifications and Code of Practice for Road Bridges,

Section IV - Brick, Stone and Block Masonry (Second

Revision)

IRC:78-2000 Standard Specifications and Code of Practice for Road Bridges,

Section VII - Foundations and Substructure (Second Revision)

iRC:83-1999 Standard Specifications and Code of Practice for Road Bridges,

Section IX - Bearings, Part I : Metallic Bearings (First

Revision)

IRC:83-1987 (Part II) Standard Specifications and Code of Practice for Road Bridges,

Section IX - Bearings, Paft II: Elastomeric Bearings

IRC:83-2002 (Part III) Standard Specifications and Code of Practice for Road Bridges,

Section IX - Bearings. Part IIi: Pot, Pot-Cum-PTFE, Pin and

Metallic Guide Bearings

Guidelines for the Design and Erection of False work for Road

Bridges

Guidelines for Design and Construction of River Training &
Control Works for Road Bridges (First Revision)

Guidelines & Specifications for Expansion Joints

Guidelines for the Use of High Perforrnance Concrete in

Bridges

Guidelines for Design and Construction of Precast

Pre-Tensioned Girders for Bridges.

(B) Inspection, Maintenance & Rehabilitation

10.

11.

12.

13.

t4.

15.

IRC:87-1984

IRC:89-i997

IRC:SP:69-2005

IRC:SP:70-2005

IRC:SP:71-2006

IRC:SP:35-1990

IRC:SP:40-1993

Guidelines for Inspection

Guidelines on Techniques

of Bridges

16.

2

1

2

and Maintenance of Bridges

for Strengthening and Rehabilitation

Reference Manual
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toll) basis"

APPENDIX..2

2.

)

t.

S. Code/

No. Document No.

Title of the Publication

2 (C) Project Preparation, Contract Management & Quality Control

1. IRC:SP:47-1998 Guidelines on Quality Systems for Road Bridges (Plain;

Reinforced, Prestressed and Composite Concrete)

IRC:SP:54-1999 Project Preparation Manual for Bridges

(D) Other Important Publications

IRC:7-1971 Recommended Practice for Numbering Bridges and Cuiverts

(First Revision)

2. IRC:SP:13-20A4 Guidelines for the Design of Small Bridges and Culverts (First

Revision)

3. IRC:SP:51-1999 Guidelines for Load Testing of Britlges

3. MOSRTH PUBLICATIONS

1. MOSRTH Specifications for Road and Bridge Works 2001 (Foulth Revision)

2. MOSRTH Standard Plans for Single, Double and Triple Cell Box Cul.,'er.ts with anC

without Earth cushion.

3. MOSRTH Type Designs for Intersections on National Highways.

4. Manual for Safety in Road Design

,ffi*elapfud-ffig{ -4
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"Development of Greenfield Bridge across River Ganges and its approaches connecting
Bakhtiyarpur Bypass of NH-31 near village Karjan & NH-28 at Tajpur in the State of Bihar on DBFOT (Toil) basis"

"Manual for Specification & Standards



v

| _-

BIHAR STATE ROAD DEVELOPMENT CORPORATION LItffiITFA
.J (A GOVT. OF BTHAR UNDERTAKING)

",

sev'exopnnent ef Greenfield Bnidge across Rlver Ganges and
its approaches connecting Bakhtiyarpur Bypass of MI-er near

village Karjan & Nt!93! Tajpur in the state of Bihar on
ITBFOT (Toil) basis 

, i

Goncession Agreement
between

Bihar state Road Development corporation Linnited
And

Navayuga Jahriavi roll Bnidge private Limited

Volume- ll
Pant * lll : Pre-BFd elarifications
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n Ltd'

Central Mechanieal Workshop Campus
Near Patna Airport

Patna- 800014

Project: Development of Major Bridge across river Ganga eonnecting NH-31 near
Bakhtiyarpur and Tajpur on l{H-28 (RFp STAGE)

ADDENDUM-I(RFP Stage)

The Bid Due date is extended by 15 days hence the clause L3 "schedule of Bidding
Process" of the ITB stands modified as following:
The Authority shall endeavour to adhere to the following schedule:

J. No. Event Description Date

1. ast date for receiving queries l3th April, 2010

2. lre-Bid rneeting l4th April, 2A10 atPatna

A.uthority response to queries latest by )?nd an,il ?A1Arryrrlr 4vrv

4. lid Due Date Z0'h May, 2010 at 16:00Hrs

)pening of Bids Z0'h May, 201Q at 16:30 Hrs

6. -etter of Award (LOA) 4th June, 2010

1 /alidity of Bids i 6'h Novernber, 20 i 0

8. Signing of Concession Agreement 14'h July, 201o

The clause 44.3 &' 44.4 of the Concession Agreement is amended as follows ,,Any

dispute which is not resolved amicably by conciliation, as provided in Clause
44"2, shall be finally decided by reference to Bihar Arbitral Tribunal in
accordance with Bihar Arbitral Tribunal Act, Rule framed thereunder or
procedure prescribed by the Bihar Arbitral Tritrunal. The award of Bihar
Arbitral Tribunal shall be final and binding on the parties',
For ilre pulpose of this.project the "Authorify,, shall mean ,,Bihar state Road
Devetropment corporation Limifed". If the biclders find somewhere Road

I
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Construction Department, National Highway Authority of India etc in the RFp
document it may be read as Bihar State Road Development Corporation Limited.
All other terms and conditions as laid down in the RFP documents remain unaltered.
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Bihar State Road Development Corporation Ltd.
(A Covt. of Bihar Undertaking)

Central Mechanicai Workshop Campus
Near Patna Airport

Patna- 800014

Project: Development of Major Bridge across river Ganga connecting NH-31 near
Bakhtiyarpur and Tajpur on NH-28

Comnliange of bidders queries,

liame of the Bidders: Trans Asia Infrastructure (India) Private Limited, New Delhi

S.

No Queries Compliance

I Navigational Span: what is the requirements
of Navigational Span i.e. minimum horizontal
clearance (pier to pier) and minimum verticai
clearance (above HFL) whether these
horizontal and vertical ciearances are
applicable for the entire length (2.75 km) upto
which the 'Tiavigational Span" has been
marked in the drawings?

The verticai and horizontai clearances
are as per the requirements of IWAI for
navigational spans"

2 Non-navigationaL Spans: Individual spans of
50 m each were given. Whether this can be
increased or reduced or any minimum span
length is obligatory?

Bidders can increase the span beyond
50m, whereas, the reduction in span
length up to 44m is permitted.

a
-l Viaduct Span: Is there any limitations for these

viaduct spans whether some viaduct spans can
be covered by substituting with embankment

The arrangernent of viaducts spans and
embankment given in drawings is
mandatory to follow based on Hydraulic
Studies.

4 Whether any composite structure (i.e. steei
with concrete deck) is permissible.

Bidders can propose these types of
structures as per guidelines of IRC
keeping in view the Aesthetics of the
Bridee.

5 Whether length of bridge can be reduced by
providing eafihen embankment in Island
Portion of the riveq keeping minimum Lacey
waterways i.e" ( Q:90000 cumecs, W :
4.8(90,000)n|12=135Am) as because the bridge
length provided is much more than this lacey's
waterways

Biciders to follow the arrangement as

given in drawing which is based on
Hydraulic Studies.

o Whether any change in the span arrangements
is allowed, Reducing the length of the bridge
by replacing the bridge iength by embankrnent

The arrangement as given in drawings
for navigational spans is to be followed.
In case of non-navigational span

a
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or guide bunds changes as permissibie in. sl. no. 2 dull
approved by authority may be
considered.

7 Refer schedule - Annex t lscneaute ey Ctause
1 .3. The salient features given under this
clause i.e. double D well foundation and sub
structure comprises of two separate piers
supported on a singie double D weil
foundation, four lane segmental balance
cantilever super structure shall be mandatory.
Or any other alternative may be accepted.

'i'he bidders can propose alternative
structure arrangements within the
parameters stipulated in bid documents
such as span arrangements, deck width,
type of foundations etc.

B Whether pile foundation as an alternative to
well foundation u,ill be alloq,ed? In case r.r,ell
in main river bridge is mandatory - whether
piles (large dia.) can be used in via-duct and
other areas wherever feasible.

Well foundation is mandatory for both
navigational as well as non-navigational
spans.

le
i
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I
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I
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Is foundation level mentioned in th- d.o*i.,gs
are mandatory or it can be changed depending
on the drawings?

The foundation level can be changed ii
per the detaiied design &. hydraulic
studies by the bidders provided it
satisfies the design requirements as per
IRC standards.

lor sersmic fbrces whether latest seismic codes
as per IRC 6 will be applicable as against
coefflcient of 0.1 8 G given in the document.

The prelirninary design of the bridge iJ
carried out before issuance of revised
guidelines of iRC 6 clause ZZ2.

However the bidders can adopt the latest
guidelines issued by IRC for revision in
clause 222 of IRC 6 in June 2009.i 11 Whether at both connecting ends a pro3*t i lad

with NH 31 and NH 28, any inrerchange
structure (signal free) are needed whatever
shown in the drqwings are mandatory.

The detaiis shown in the drawings
the Minimum requirement as given
the bid document to be followed by
bidders.

in
the

12 Whether high strength cable (like 19 T tS as
against 19T13) can bq used.

Bidders can propose high strength H"T"
steels a! per design requirement.

13 Availability of land nearest to nriOgi atignm.nt
and its approaches for casting yard may be
informed, as this will be a very vital land of
construction.

tsidders to arrange land for casting yard.

I4 Refer annexure i schedule n pira Z of nfe
document where it is written pre,cast
segmental super structure is mandatorv but
where cast in situ construction .un it be
allowed.

Pre-cast segmental super structure is
mandatory for navigational spans.

t5 Minimum spacing of expansion j;i,rts ir. g,v.n
as 150m whether it is applicable for non_
navigational spans and via-duct spans. Where
50 m individual spans have been provided in
such cases Jo."spffidkqs{ir.ruous pSC box need

Bidders to foliow the tender conditions.
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to be provided.
16 Guide

case it
nes given in IWAI may be provided in
s available-

Parameters are fixed based on IWAI
guidelines.

17 As indicated in the RFP, cultivabte/agriiultural
land is available within 60 to 90 m of RoW.
Whether the authority will acquire those land
and handover to the concessionaire.

Authority will provide land to th;
concessionaire. Whereas, concessionaire
has to extend all necessary support as
requirbd during land acquisition.

18 Whether the GAD of ROB at chainage-l.036
km has been approved by the railway
authority. If not whether it will be the
responsibility of the concessionaire to deal
with the raiiways with payment of all fees.

Concessionaire shall obtain all
necessary approvals as required for
implementation of the project, whereas,
authority wiil provide all necessary
assistance to concessionaire.
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Bihar State Road Development Corporation Ltd.
(A Govt. of Bihar Undertaking)

Central \4echani cal Workshop Campus
Near Patna Airport

Patna- 800014

Project: Development of Major Bridge across river Ganga connecting liFI-31 near
Bakhtiyarpur and Tajpur on NH-28

Compliance of bidders queries.

Name of the Bidders: HES Infrastructure Pvt. Ltd., Hyderabad

S.

lio Queries Compliance

I The drawings supplied to us are not legible.
Kindly issue a s.et of legible drawings or soft
cc-rpies of drawings.

Drawing shall be provided to Bidders.

2 Concession Agreement - Page No" 88 is
missing.

Page No" 88 is enclosed.

a
J Drawings from Serial No. 78 to 84 are

missins.
Page No. 78 to 84 is enclosed. Soft copy
already provided. It may be referred.

4 Shock Transmissions Units have been
proposed to be used at bridge Piers "for the
Main Bridge. These are not manufactured in
India. Where do we procure them from?

Shock Transmissions Units are provided
in Bridges recently constructed in India.
The bidders are free to design the bridge
with or without Shock Transmissions
Units.

5 Mid-Span Expansion Joints with stiffening
Beams have been proposed at the Junction of
two Cantilever tips in case of Main Bridge.
This kind of joints is difficult for maintenance
as the stiffening Beams and bearings are inside
the box. Is it binding on us to use this kind of
ioints?

Bidders can use their own design for
articulateous within accepted
international practice.

6 For the Main Bridge, can be use pile
Foundation of iarger diameter. If our design
satisfy the provisions stipulated by the IRC &
IS codes.

Weil foundation is mandatory for both
navigational as well as non-navigational
spans.

7 independent Engineer will be appointed by the
client / authority?

Client will appoint Independent
En.qineer for this pro ject.

There is no provision of Guide Bund? CLride Bunds
bridee.

are not proposed for this
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9 Ship Impaet / Vessel Collision loads have not
been specified for the .dbsigning the sub-
structure I foundation of navigational span?

The bridge sub-structure has to be

design for Ship impact I Vessel

Collision as per latest standards of IRC
or any International standards such as

AASHTO or BS.
10 The sinking of well shall be carried out with

Jack Down method and hence the steining
thiekness of i.5m proposed in report i drawing
is not inline with revised IRC-78: 2000
provisions, the required thickness of well
steining for navigational span wells is above

3m. Is this reduction of 50o/o in thickness is

acceotable to the authorities?

The reduction in steining thickness is

due to adopting the Jack Down Method
of sinking.

1t In the navigational span with mid span

expansion joint, there are no pre-stressing
cables at the bottom. However, it has been

mentioned in the report that the joint transfers
shear and moment. If it transfers moment, then
there should be bottom pre-stressing cables. If
no bottom cable is required than there will be

no saggins moments.

Cable arrangement in span shall be as

per the design of bidders for the
proposed super structure arrangements.

12 Preliminary design calculations for the
structure Vol-ll B not provided to us (Page No.
2 Fina| Preliminary Project Report - Bridge
Design).

Preliminary design calculations are not
the part of bidding document.

11IJ Site Visir:-
1. During site visit consultant could not
shown the complete alignment at certain
interval (say 5110 Km.). If during our field
survey work any site specific probiern comes
up to which date we will send our quarries.
2. Please provide GPS co-ordinate of setting
out point along the alignment with chainage
and land mark. name of the nearest villaee.

Quarries may be sent by 22"" April,
2010"

Stake out report is already provided to
the bidders during pre-bid meeting.

/-<aYu8a
'l}-^



Bihar State Road Development Corporation Ltd.
(A Govt. of Bihar Undertaking)

Central Mechanical Workshop Campus
Near Patna Airport

Patna: 800014

Project: Development of Major Bridge across river Ganga connecting NH-31 near
Bakhtiyarpur and Tajpur on NH-28

Compliance of bidders queries.

Name of the Bidders: Navayuga Engineering Company Ltd., Hyderabad

s.
No Queries Compliance

1 We request you to kindly confirm that the
arangement and design of spans shown in the
bid documents is indicative and the bidder is
free to choose his own arrangemerii. We also
request you to limit the number of navigational
spans to 2 or 3.

Bidders has to follow the arrangements
as shown in the drawings.

2 We request you to kindly confirm that the
construction of the bridge super structure as

indicated in the bid document is indicative and
the bidders is free to choose his own method of
construction

Bidders can propose his own method of
construction"

J We request you to kindly confirm that the
bridge can be founded RCC bored cast-in-situ
piles instead of welts as indicated in the bid
documents.

Well foundation is mandatory for both
navigational as well as non-navigational
spans..

4 We request you to kindly extend the due date
of bid submission by another six weeks to
enable us submit our most competitive offer.

Bid due date is extended by 15 days.

-#414
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, Bihar State R.oad Development Corporation Ltd.
(A Govt. of Bihar Undertaking)

Central Mechanical Workshop Campus
Near Patna Airport' Patna- 800014

Project: Development of Major Bridge across river Ganga connecting NH-31 near
Bakhtiyarpur and Tajpur on NH-28

Compliance of bidders oueries.

Name of the Bidders: SEW Infrastructure Ltd., Hyderabad

S.

lio Queries Compliance

I Ref. : Schedule 'R', Schedules, Definitions -
Concession Agreement - Fee liotification.
While schedule 'R' seems to indicate that three
wheelers will not be charged toli. CA in the
definition of car has clearly indicated 3

wheelers, Clarification is required whether 3

wheelers would be tolled. if yes would it be at
the same rate as car. Would the locai
concessions applv in this case also?

Yes. It would be charged at the same
rate as car"

2 Cost of structure (bridge only)
While the total cost is mentioned, the cost of
bridge is required separately to work out the
toll rate.

A11 ready furnished in the PPR.

a
J Ref.: ITB; Schedules - Tolling length.

The iTB indicates a total length of 49.5 Km.
including bridge length" In the schedules the
bridge length is indicated as 5.5 Kms. and 42
Km as approach road including major and
minor bridges. Clarifications are required on
the exact toliine lensth excludins structure.

Please refer Table 0.7:- "Structure sn
Alignment" of Volume I "Final
Preiiminary Design Repoft" for exact
breakup.

4 Bid submission date.
Kindly extend the bid subrnission date by 6
weeks. As the project is on BOT basis a

detailed pre bid design has to be done to
submit a competitive bid.

Bid due date is extended by 15 days.
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Project:

Bihar State Road Development Corporation Ltd.

,."ll,o,illnXl,i"'IT"iflilnry1r,,
Near Patna Airport

Patna- 800014

Development of M.ajor Bridge across river Ganga connecting NH-31 near
Bakhtiyarpur and Tajpuron NH-28 (RFP STAGE).

ADDENDUM-2 (RFp Stage)

The Bid Due Date stands extended to 16:00 hrs IST on 2gth May,20i0, hence the
ciause 1.3 "schedtrle of Bidding PLocess" of the ITB stands modified as follows. The

Authority shall endeavour to adhere to the following sc.heduie:

i. No. 0vent Description )ate

1" ast date for receiving queries 13th April,20i0

1 1" Pre-Bid meeting 14th Aprii,2010 at Patna

3. \r,rthority respouse to queries iatest by Z2"d April,2010

4 Znd Pre- Bid meeting t'h May,20l0 at Patna

5 \uthority response to queries latest by l4'h May,2010

4" lid Due Date Z8'h May, 2010 at 16:00Hrs

5. )pening of Bids Z8d May, 201,0 at 16:30 Hrs

6" -etter of Award (LOA) l2"d June, 2010

7. r'alidity of Bids Z4'h November,2070

8. iigning of Concession Agreement Z2"d July. 20I 0

With reference to Clause 1.3, Page 14 of Annexure-I of Schedule B - If bidders

propose to adopt the pile foundation, the proposal shall be duly supported with all
design deta.ils & calculations conforming to the hydraulic & structural design

requirements, construction methodology etc. as per the latest IRC guidelines & best

ieq|to approvai fromAurhority I Govr" of Bihar"
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In order to enable through connectivity with proposed alignment of Bakhtiyarpur
Bypass of NH 3l under Bakhtiyarpur - Khagharia Section, considered for up-

gradation under NHDP - ill by NHAI. The proposed southern side approach road

shall be extended upto proposed Bakhtiyarpur Bypass alignrnent of NH 31 near

viilage Karzan with provisions for connectivity with present alignment of NH 3 l near

village Rupas to furnish through connectivity with NH 31" The details of link of
proposed alignment with proposed Bakhtiyarpur Bypass as part of Bakhtiyarpur -
Khagharia Section of NH-31 is attached at Annexure A (Alignment Plan in 5 sheets).

The morliJied "scheclule A & B" of,tlte DCA isattached herewith as Annexure B.

Instruction to Bidders sr. No. 1.1.1 para 2 shall be read as follows

Name of the Highway Length
(in Km)

Estimated Project Cost
(in Rs. cr.)

Greenfield Bridge across
River Ganga Connecting
proposed Bakhtiyarpur bypass
of NH-31 & NlL28 at Tajpur .

50.943 1502.74

Instruction to Bidders, Sr. No. 1"1.3 shall be read as follows

The scope of work will broadly include Deveiopment of new Creenfielci Bridge
across River Ganges Connecting proposed Bakhtiyarpur bypass of NH-31 & NH-2g
at Tajpur in the State of Bihar and the operation and maintenance thereof. This shall
involve construction of about 5.550 km of four-lane bridge and about 45"393 km
length offour-lane approach roads

All other terms and conditions as laid down in the RFP documents remain unaltered,
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Development of Greenfield Bridge across River Ganges and
its approaches connecting NH-31 near Bakhtiyurp,tr & l{H-

28 at Tajpur in the State of Bihar on DBFOT (Toll) basis

Schedules

Bihar state Road Development corporation Limited
(A Government of Bihar undertoking)

:
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L1

1.3

1.2

SCHEDULE _A
(See Ctcntse 10.1)

SITE OF THE PROJECT

The Site

Site of the Project shall include the land, buildings, structures and road works as

described in Annex-l of this Schedule-A.

An inventory of the Site including the land, buildings, structures, road works, trees and
any other immovable property on, or attached to, the Site shall be prepared jointiy by the
Authority Representative and the Concessionaire, and such inventory shali form part of
the memorandum referred to in Clause 10,3.1 of the Agreement.

Additional iand required for Toli Plazas, Traffic Aid Posts, Medical Aid Posts and
vehicle rescue posts or for construction of works specified in the Change of Scope Order
issued under Clause 16.2.3 of this Agreement shall be acquired in accordance, with the
provisions of Ciause 10.3.6 of this Agreement. Upon acquisition, such land shali form
part of the Site and vest in the Authority"
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Annex - I

(Schedute-A)
Site for the Project

fliote: Through suitable drawings and description in words, the land, buildings, structures and
road works comprising the Site shall be specified briefly but precisely in this Annex-I.]

1. Site

The existing site of the Project does not comprise of any existing facility as this is a proposed
Greenfield Bridge and approach road project. Presently there is only natural stream of river
Ganga, barren and agricultural land, canals, railway lines and some minor settlement areas.

The site of the Four-Lane Greenfield Bridge and its approaches is a missing link between
NH-31 near Karjan viilage of Bakhtiyarpur and NH-28 at Tajpur. TkLe proposed facility
comprises of 4 iane Bridge across River Ganges (5"55 km iong) and 45.598 km long
approach road including RoB, major & minor bridges"

The land aiong the proposed approach road is a combination of barren land and cultivated
land with some built-up, commercial pockets in terms of small urban deveioprnent. Some
part of land is passing through.flood plains of Ganges and being used as agricultural land.
There are shrubs aiong the banks of Ganges. The project road is not passing through any
reserved forest area"

The Iist of villages enroute are listed as under:

i Karian Vil
2 Jamalpur MIla
a
J Athmaisold
4 Bingama Villaee
5 Chak Saho Villaee
5 Chak RajAli Villaee
7 ismaiipur Villaee
8 Nandini Lasunia Rlv Station
9 Ramnagar Chokdar Villa
0 Bhaswatinur Villa
1 Hundi Tainur Villa
L Bazidnur Villase
) Pachbhinda Villa
4 Dadanpur Villaee
5 Harour Bhendi Vill
6 ChandauliVill
7 Raikhand Village
B AsariVillaee Vill
9 End ofApproach on NH-28 at Tainur



3.

4"

2. Land

S.

No.
Chainaee 0n km) Total ROW

(lnm) RemarksFrom To

1 N/A N/A N/A
Since this is a proposed Greenfield
alignment so there is no existing

facilitv.

60m Right of Way is required to be acquired for Four-Lane Greenfield Bridge and its
approaches. However in area of high embankment near bridge abutment, 90 m ROW is to be
acquired"

Carriageway

There is no existing carriageway since this is a proposed Greenfield alignment.

Major Bridges

S.No Chainage
(ln Km)

Type of
Structure

No. of Spans Width (in m)

1 N/A N/A N/A N/A

Since this is a proposed Greenfield alignment so there is no existing facility.

5. Railway Over Bridges

Since this is a proposed Greenfield alignment so there is no existing faciiity"

6. Grade Separators

Since this is a proposed Greenfield alignment so there is no existing facility.

7. Minor Bridges

S.No.
Chainage
(In Km) Type of Structure No. of Spans Width (In m)

1 N/A N/A NiA N/A

S.No
Chainage
(In Km)

Type of
Structure No. of Spans Width (ln m)

N/A N/A N/A

S. No
Chainage
(ln Km)

Type of Structure No. of Spans Width (ln m)

i N/A N/A N/A N/A



\.
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. Since this is a proposed Greenfield alignment so there is no existing facility.

8. Total number of structures

Since this is a proposed Greenfield alignment so there is no existing facility.

9. Bus bays and Truck Lay byes

Since this is a proposed Greenfield alignment so there is no existing facility.

10. Permanent Bridge, Bye Pass or Tunnel costing R.s. 50 crore or more

Since this is a proposed Greenfield alignment so there is no existing faciiity.
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' Annex - I1

(Schedule-A)

Site for [Six-Laning]

Six-laning is beyond the purview of the present study. "



,1

2.2

SCHEDULE - B

DEVu"o*#iK $'K; +ilts pRorECr

Development of the Project

Development of the Project shali include construction of the Greenfield Bridge and its
approaches connecting Nll-31 (Proposed Bypass) & NH-28 as described in this
Scheduie-B and in Schedule-C.

Construction of the Project

Construction of the Project shall include construction of the Greenfield bridge and its
approaches connecting NH-31 (Proposed Bypass) & NH-28 as described in Annex-l of
this Schedule-B and Annex-I of Schedule-C"

Construction of the Project shall be completed bythe Concessionaire in conformity with
the Specifications and Standards set frlrth in Annex-I of Schedure-D"

ISix-Laning]

Six-laning is beyond the purview of present study

.r\\_'4.+,
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Annex - I
(Schedule-B)

Description 0f the Project

Width of Carriageway

The paved carriageway shall be 18 metres wide excluding the median:

Provided that in the urban and semi-urban sections, the carriageway shall, subject to
availability of Right of Wa1,, have four lane (18 m widL excluding median) with service
roads and foot paths. Since this is a proposed Greenfield alignment, it has been so
planned that there is no constriction olcarriageway lvidtir even at the urban stretches.

The service road locations are enlisted as under:

Sr.
No.

Design Chainage Side Length
(km)

12+750 to 13+400 both 1.30
2 13+875 to 14+7A0 both 1.6s
1
J i8+025 ro 19+000 both 1.95
4 25+675 to 26+675 both 2.00
5 31+275 to 32+225 both 1.90
6 45-350 to 45-975 both 1.25

The irnprovements given above are the minimum required.

Except as otherwise provided in this Agreement, the width of the paved carriageway shall
conform to Clause 1.1 above.

Bridges

The nerv bridge across river Ganges, viaduct on both sides of approaches to bridge and
structures other than Ganges bridges shall be developed in accordance with Manual of
Specification & Standard for 4 laning of National Higirways through Public Private
Partnership & then prbvailing IRC/MoRT&H standards & guidelines"

The proposed Greenfieid Bridge and its approach viadr-rct shall have foilowing salient
f'eatures:

1" The total length of bridge is 5550m comprising of 2250m as navigational spans
and 3250m as non navigattonal spans. Beyond 5500m length of bridge,
embankment and spans for iength 1075m & $A m towards South & North side
respectively has been proposed.

2" However, if bidders propose to adopt the pile foundation, the proposal shall be
cluly supported with all design details & calcr,rlations conforming to the hydrallic
& structural design requirements, consiruciion metht:dology etc. as per the latest

1.2

1.3
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IRC guidelines & best international practice subject to approval from Authority I
Govt' of Bihar." In such case, the cone6ssionaire shall be solely responsible for
und9rtaking all the necessary surveys, investigations and detailed designs in
accordance with good industry practice and due diiigence, and shall have no claim
against the authority for any loss, damage, risk, costs, liabilities or obligations
arising out of or in relation to the project report and other infonnation provided by
the Authority. The project reports & other inlormation as provided by the
Authority shaii be used by the concessionaire only for its own reference

The substructure having appropriate shape and supported on foundations shall be
proposed

The four lane segmentalicast-in-situ balanced cantilever superstnrcture
comprising of two Z-lane carriageway is supporled on foundations

11.75m Deck width has been proposed both for each Zlane bridge across Ganges
and approach viaduct. The deck width comprise of 0.250m for ruiling, 1.5m foi
waik way, 0.5m for two crash barriers and 9.0 m for cariageway.

Proposed Flyovers, Underpass and RoB

Other than bridge on Ganges and approach viaduct, the following major structures are
proposed on the aiignment. Details of Flyover, Underpass and RoB on the con^idor are as
listed in the following Tabie.

J.

4.

5.

1.4

I

Sr.
No.

Proposed
Chainaee

Span
configuration

Deck
width

Location Type of
structure

i Km 3+350
(Centre of
proposed

Bakhtiyarpur
Bypass of
NH-31)

50 2X 11"75 Near Kasampur Dhari
Village

(Over proposed
Bakhtiyarpur bypass of

NH-31, km 0.00 at
existing NH-31)

Grade.

Separator

L Km 2+650 1X20 2 X 11.7s Minor Stream near
Village Kasampur Dhari

(Over proposed
Bakhtiyarpur bypass of

NH-31, km 0.00 at
existing NH-31)

Minor
Bridge

3 Km 1-330 lX20+1X45-1X20 2X1r.75 Jamalpur ( Patna-
Howrah Main line)

Towards Bakhtiyarpur
Bypass of NH-31, km
0"00 at existing NH-31

RailOver
Bridge

#w%;
;i!{ I ltr
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4 Km 0+000
(Centre of
Existing
NH-31)

50 2X 11"7s Near Rupas Village on
existing NH 31.

Grade
Separator

5 Km 16=000 3X21 zx 11"75 Across River Baya Major
Bridse

6 Km 21+086 lx30+ix45+
1X 30

2X 11"7s ismailpur ( on North
Eastem Railway main

line)

Rail Over
Bridge

crossing
North

Eastern
line

7 Km31+725 lx45 2X11.7s Chaklalsahi on NH-103 Grade

Separator
8 Km 34=750 1X30+1X45+

1X 30

2X 11.75 Across River Nun Major

Bridge

1.5

I"

II

Sr.
No.

Chainage
(Km)

Opening Size
(m)

Location Type

I Km 0-350
(Centre ol

Existing NH-
31)

10.5 x 5

-<#"*x-Ea

Existing NH-31
to Jamaipur

(Over proposed
Bakhtiyarpr-rr

bypass of NH 31,
krn 0.00 at

Vehicular

f).
d

',&,

1r!

JwY-.*,H
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Note:
Chainages referred to in this section are Design road chainages along the project road alignment" The
extended length ofsouthem approach for 3.35 km in length hL been"considered
Increase in spans due to change in skew angtre ofPropor.d bridg"t, cross-drainage structures, flyovers,
und_erpasses, overpasses or any other struiture, shail be deemled to be includJd in the scope of the
project.

The requirements given above are the minimum requirement for smooth flow of traffic.
Any additional requirements as per Manual of specificatiors & Standards for 4 laning of
National Highways through Public Private Partnership shaii be carried out in cons.ultation
with Independent Engineer. The same shall not constitute a change in scope of work.
However any additionai works suggested by Independent Engineer baied on site
requirements shall neither form a change in scope of work nor qualify for variation.

Proposed vehicular Underpasses/cattle c ross ing / pedestrian L nderpass

The locations and size of all proposed underpasses are tabulated below:

iu9l
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existinsNH 31)
J Km 0+850

(Centre of
ExistingNH-

31)

10.5 x 5 ExistingNH-3i
to Atmalgola &

Kalyanpur
village

(Over proposed

Bakhtiyarpur
bypass of NH 31,

km 0.00 at
existing NH 31)

Vehicular

J Km 13+165 10.5 x 5 Mehnar to

Mohiuddiinagar

Vehicular

4 Km 14+282 10.5 x 5 Vehicular

5 Km 18-.360 10.5 x5.5 Chakrajali to

Sivaisinghpur

Vehicular

6 Km 19-=760 4x3 lsmailpur to

Saidpur

Pedestrian lCatlle

7 Km23=370 4x3 Shahpur to

Chakraman

Pedestrian /Cattle

8 Km26-025 10.5 x 5 Jorpura to

Bhagawatipur

Vehic'-rlar

9 Km 28+730 4x3 Lodhipur to

Ohakandsa

Pedestrian lCattie

10 Km 30+i10 4x3 Bazidpur to

Inerwara

Pedestrian lCattle

11 Km31=725 10.5 x 5 Pachbhinda to

Muhammadpur

Vehicular

12 Km 38-.240 4x3 Pedestrian lCattle

13 Km 43-000 10.5 x 5 Chandauli to

Morba

Vehicular

L4 Km 44-000 4x3 Amritpur to

Chandauli

Pedestrian /Cattle

15 Km 45=673 10.s x 5 Vehicr-rlar

l6 Km 47-:-000 10.5 x 5 Tajpur to Patori Vehicular

The requirements given above
requirements as per Manr-ral of

are the minimum requirement. Any additional
specifications & Standards fbr 4 ianing of \ational

{r"o
eJ'!3.
{3

J:.

Hi ghways thror"rgh Pr-rbJi Partnership shall be earried out in consr-rltation with



Independent Engineer. The same shall not constitute a change in scope of work.
However any additional works suggested by Independent Engineer bas.ed on site
requirements shall neither form a change in scope of work nor qualify for variation"

Project Facilities

Project facilities shall be constructed in conformity with Annex-i of Schedule-C.

Specifi cations and Standards

The Project shall be constructed in conformity with the Specifications and Standards
specified in Annex-l of Schedule-D,

\*-



Annex - II
(Schedule-B)

Description of [Six-Laning]

Six-laning is beyond the purview of the present study.
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Bihar State Road Development Corporation Ltd.
(A Govt" of Bihar Undertaking)

Central Mechanicai Workshop Campus
Near Patna Airporl

Patna- 800014

Project: Development of Major Bridge across river Ganga connecting NH-31 near
Bakhtiyarpur and Tajpur on NH-28 (RF'p STAGE).

ADDENDUM-3 (RFP Stage)

The Bid Due Date stands extended to 16:00 hrs IST on 4'h June,2010, hence the

clause 1"3 "Schedr,rle of Bidding Process" of the ITB stands modified as follows. The

Authority shall endeavour to adhere to the following schedule:

i" No. Ovent Description Date

1. -ast date for receiving queries 13s April,20l0

,)
1" Pre-Bid meeting i4e Aprii, 2010 atPatna

3. \uthority response to queries latest by >.2"d April,2010

4 Znd Pre- Bid meeting ls May,20i0 at Patna

5 \uthority response to queries latest by 14th May, 2010

4. rid Due Date l'h June,20l0 at 16:00Hrs

5. )pening of Bids I'h June, 2010 at 16:30 Hrs

6. -etter of Award (LOA) l0th June, 2010

7. r'alidity of Bids l"d December,20I0

8" iigning of Concession Agreement ]0e July,20io

All other terms and conditions as laid down in the RFP documents remain unaltered.
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Bihar St*te Road flevel*pnrent C*rparaticn Lttl.
ia Covr. *f llihar Lir"rderraking)

Central illechanical \\tlrkshop fampus
Near Patna Airport

Patna* 800014

Ilroject: Bevelcpme*t cf I'lajar Bridge across river G*nga cannecting NF{-JI near
Brikhtiy*rpur :rnd thjpur sn N*l-28 {RFP STAGE).

ADIENIU:I,I-4 {RFP Stage)

The Bict lli:e [-]ate sta*iJs ext*n<Jed ro l(>:00 hrs iST on l4rr'.lune. 2{}1{}, hence t!rt:

r-rlause l.i "Schcdule of Bidding Process'" ol tlie ITB stands *rcdifiecl as ir:ll*rvs. -[:irr

Auihoritl shail *:rdeav*Lrr tc adhere to tlie iollorving schecl*le:

iS" Na" ili.r'ent Descriptioniiti
i-----*-*--i-
ji. :l*asr .Jart it:r receiving qLierii

jSitrilir:i i.rli Corlcsssi*n Agrce n':eni 19"' ,{Lr:tLisr^ l0:0

cotiri it ii;;'rAli oil:cr ter*r> ;tnil iaiil ci*r^,'ir in thc ftFli di:cr,rmenls :"en.iain 'rir.iarIteri:rj
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