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Foreword

The Government of India has initiated an ambitious
National Highways Development Programme (NHDP) that
relies substantially on Public Private Partnerships (PPPs) as a
means of attracting private capital, improving efficiencies and
reducing costs. Several states are pursuing similar programmes
based on PPPs in state highways, while a few others are in
different stages of the process.

For awarding PPP projects within a competitive, efficient
and economic framework based on international best practices,
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 accountability
for providing safe and reliable roads ultimately rests with the
Government and the MCA, therefore, mandates a Manual of
Standards and Specifications that the concessionaire must
conform 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 delivery of services by the concessionaire. This
would enable cost efficiencies to occur because the shift to
output-based specifications would provide the private sector
with a greater opportunity to add value by innovating and
optimising on designs in a way normally denied to it under
conventional input-based procurement specifications.

For evolving standards conforming to the DBFO approach,
the Planning Commission asked the Indian Roads Congress
(IRC), the apex institution of highway engineers in India, to
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develop this Manual of Specifications and Standards for two-
lane highways. The Manual would, by reference, form an
integral 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 has been evolved after extensive consultations
with experts and stakeholders. Following the conventions of
IRC, deliberation on this Manual were undertaken by its Project
Preparation (G-1) Committee, General Standards and
Specifications Committee, Executive Committee and the Council
of Indian Roads Congress, in that order. These fora include
experts drawn from the Central and State governments, private
sector entities, academia and research organisations. The Manual
is now an approved technical document of the IRC and stands
at par with other IRC documents that are widely followed across
the country by way of codal provisions. Road building agencies
of the Central and State Governments could either adopt this
Manual in its present form or make such modifications as may
be relevant for their purposes. In the latter case, they should
publish the modified Manual so that it could be applied, by
reference, to their respective PPP projects.

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 would be contractually bound by
the provisions of the Manual, care has been taken to ensure that
it is consistent with the provisions of the MCA. These standard
documents should enable the respective Governments to take up
a large 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
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arrived at after several rounds of expert and stakeholder
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 legal, financial and technical implications on the underlying
contractual framework.

The office-bearers of IRC, especially its President and
Secretary General and the Chairpersons of the relevant
Committees, are to be complimented for their commendable
effort in producing this volume with the assistance of eminent
experts. 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.

(Gajendra Haldea)
Adviser to Deputy Chairman,

May 20, 2007 Planning Commission
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Preface

There is an urgent need to improve the existing State
Highways, at least to 2-lane standards, to ensure balanced road
network connectivity in the country. Availability of funds, to
undertake this gigantic task, by the States has remained a serious
constraint so far.  With a view to attracting private investment
for the development of State roads, the Planning Commission
has recently brought out a "Model Concession Agreement" for
Public Private Partnership. Schedule-D of the Model Concession
Agreement prescribes for preparation of a Manual of
Specifications and Standards by State PWDs for compliance by
the Concessionaire. It was felt that a Standard Manual of
Specifications and Standards should be brought out by the
Indian Roads Congress (IRC) to ensure uniformity of approach
and to facilitate easy implementation by various State
Governments. Accordingly, the Planning Commission, Govt. of
India entrusted the work to IRC.

An Expert Group comprising the following was constituted
by the IRC for preparation of the Manual.

(i) Shri D.P. Gupta : Former Director General
(Road Development)

(ii) Shri S.C. Sharma : Former Director General
(Road Development)

(iii) Shri N.K. Sharma : Technical Advisor, IRC

The first draft document prepared by the Expert Group was
submitted to the Project Preparation (G-1) Committee of the IRC
in September, 2006. The Committee constituted a Sub-Group
comprising of S/Shri S.K. Nirmal, K. Venkata Ramana and
Pranavant, General Managers, National Highways Authority of
India to examine the draft document in greater detail. The Expert
Group subsequently modified the draft by incorporating the
comments of G-1 Committee. The modified draft was approved
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by G-1 Committee in its meeting held on 7th January, 2007. This
draft was considered and approved by the General Specifications
and Standards (GSS) Committee with some observations in its
meeting held on 31st January, 2007. The amended draft was
approved by the Executive Committee of the IRC on 6th
February, 2007 with the direction that the same should be got
reviewed by the Stakeholders. The draft was reviewed by the
Stakeholders at a Workshop held in the IRC on 12th February,
2007 where a few suggestions were made. Considering the
urgency in the matter, a Special Council Meeting of the IRC was
convened on 24th February, 2007 for consideration of the draft.

The Council discussed the draft at length and directed the

Secretary General, IRC to examine the comments and get the

draft modified by the Expert Group. This modified draft was

further discussed by a Committee comprising of Shri G. Sharan,

Additional Director General, MOSRTH (Convenor, GSS

Committee), Shri Nirmaljit Singh, Member (Tech.), NHAI (Co-

Convenor, GSS Committee), Shri S.K. Puri, Chief General

Manager, NHAI (Convenor, G-1 Committee), Shri V.K. Sinha,

Secretary General, IRC, Shri A.P. Bahadur, Chief Engineer,

MOSRTH, along with Shri R.K. Jain, Shri G.S. Khinda, Shri

M.V.B. Rao, Technical Advisors, IRC and Shri Sharad Varshney,

Additional Director (Tech.), IRC. After detailed deliberations

and number of modifications, the draft was finally approved for

publication by IRC.

An attempt has been made to adopt a balanced approach

to bring in the latest technology and specifications, at the same

time, keeping the cost of projects within manageable limits so

as to attract more entrepreneurs. A document of this nature

cannot remain static in view of the continuous up-gradation of

technology over the years. Users of this Manual are going to

be the best judge of the deficiencies, if any, in the document.

Their feedback and suggestions will be greatly valued by IRC

to keep this document updated measuring upto the expectations

of the users.
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IRC expresses its gratitude to the various members whose
names have been mentioned above and other members of
different Committees including members of IRC Council who
have taken great pains and contributed immensely in finalisation
of this Manual. The efforts made by the officers and staff of IRC
are also acknowledged. The painstaking efforts put in by Shri
D.P. Gupta, Shri S.C. Sharma and Shri R.S. Sharma, former
Secretary General, IRC are gratefully acknowledged.  Special
appreciation is extended to Shri Gajendra Haldea, Advisor to
Deputy Chairman, Planning Commission who has inspired the
IRC and effectively monitored the preparation of this Manual.

I am confident that this Manual will serve its intended
purpose as part of the Model Concession Agreement for Public
Private Partnership in Highways.

(V.K. Sinha)
Secretary General, IRC

April 2007
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List of Symbols and Abbreviations

AASHTO : American Association of State Highway and Transportation Officials

ADT : Average Daily Traffic

ASTM : American Society for Testing and Materials

BI : Bump Integrator

BIS : Bureau of Indian Standards

CBR : California Bearing Ratio

COD : Commercial Operation Date

HDPE : High Density Polyethylene

HYSD : High Yield Strength Deformed (Bars)

IE : Independent Engineer

IRC : Indian Roads Congress

IS : Indian Standards

LCV : Light Commercial Vehicle

LL : Liquid Limit

MCA : Model Concession Agreement

MOSRTH : Ministry of Shipping, Road Transport & Highways

NBC : National Building Code

NHAI : National Highways Authority of India

OMC : Optimum Moisture Content

PCC : Plain Cement Concrete

PCU : Passenger Car Unit

PHPD : Peak Hour Peak Direction

PPM : Parts per million

PSC : Prestressed Concrete

QAM : Quality Assurance Manual

QAP : Quality Assurance Plan

QS : Quality System

RCC : Reinforced Cement Concrete

ROB : Road over Bridge (Road over railway line)

ROW : Right of Way

RUB : Road under Bridge (Road under railway line)

TMT : Thermo Mechanically Treated

VDF : Vehicle Damage Factor
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SECTION 1

GENERAL

1.1 The scope of the work shall be as defined in the Concession Agreement. Two Laning/
Two Laning with Paved Shoulders of the Project Highway shall be undertaken and
completed by the Concessionaire as per the Specifications and Standards set forth in
this Manual.

1.2 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 all the necessary
surveys, investigations and detailed designs in accordance with the good industry
practice and due diligence, and shall have no claim against Government for any loss,
damage, risk, costs, liabilities or obligations arising out of or in relation to the project
report and other information provided by the Government.

1.3 Alternative designs and Specifications for the pavement and structures (bridges,
culverts, underpasses, subways,  overpasses, road over/under bridges, retaining walls,
reinforced earth walls etc.) may be adopted by the Concessionaire in accordance with
design requirements set out in this Manual and three copies of each shall be sent
to the Independent Engineer (the "IE") for review and comments, if any.  In particular,
such comments shall specify the conformity, or otherwise, of such designs and
Specifications with the requirements specified in this Manual. The conditions specified
in subsequent para 1.13 may also be referred to.

1.4 At least two weeks prior to commencement of the work, the Concessionaire shall draw
up a Quality Assurance Manual (QAM) covering 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 IE for review.  The class of quality assurance shall
not be less than Q-3.

1.5 The Codes, Standards and Technical Specifications applicable for the design of project

components are:

(i) Indian Roads Congress (IRC) Codes and Standards, as per Appendix-2.
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(ii) Specifications for Road and Bridge Works, Ministry of Shipping, Road
Transport & Highways hereinafter referred to as MOSRTH Specifications.

(iii) Any other standards referred to in the Manual and any supplement issued with
the bid document.

1.6 Latest version of the Codes, Standards, Specifications, etc. notified/published at least
60 days before the last date of bid submission shall be considered applicable.

1.7 The terms 'Ministry of Surface Transport', 'Ministry of Road Transport and Highways'
and 'Ministry of Shipping, Road Transport & Highways' or any successor or substitute
thereof shall be considered as synonymous.

1.8 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.

1.9 In case of any conflict or inconsistency with the provisions 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.

1.10 In the absence of any specific provision on any particular 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) Bureau of Indian Standards (BIS)

(ii) British Standards, or American Association of State Highway and Transportation
Officials (AASHTO) Standards, or American Society for Testing and Materials
(ASTM) Standards

(iii) Any other specifications / standards proposed by the Concessionaire and
reviewed by the IE.

1.11 All items of building works shall conform to State Public Works Department (State
PWD)/Central Public Works Department (CPWD) Specifications for Class 1 building
works and standards given in the National Building Code (NBC).  To the extent,
specific provisions for building works are made in IRC/MOSRTH/ State PWD
specifications, the same shall prevail over the CPWD/NBC provisions.  For this
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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.

1.12 Guidelines for Preparing Schedules of the Concession Agreement

Certain paras (full or part) in Sections 1 to 14 of this Manual refer to the Schedules
of the Concession Agreement. While finalizing the feasibility/project report for the
Project Highway, and the scope of the project, each of these paras should be carefully
examined and addressed by the Government with a view to making appropriate
provisions in the Schedules of the Concession Agreement. (A list of the paras that
refer to such Schedules has been provided at Appendix-1 for ready reference).

1.13 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 international practices,
alternative specifications, materials and standards to bring in innovation in the design
and construction provided they are comparable with the standards prescribed in the
Manual. The Specifications and techniques which are not included in the MOSRTH
Specifications/IRC 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 international 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 Agreement. The Concessionaire
shall be responsible for adverse consequences, if any, arising from any such non-
compliance.

1.14 Design Service Volume and Carriageway Provision

(i) Where initial traffic is comparatively low, two-stage capacity augmentation
may be opted and specified in Schedule-B of the Concession Agreement. In the
first stage, Two-laning (without paved shoulders) may be undertaken and further
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widening to Two-laning Plus (Two-lane carriageway with paved shoulders)
undertaken in the second stage on the basis of the following criteria:

(a) In case, the average daily traffic at the time of bidding is less than 8,000
PCUs in plain terrain or 6,500 PCUs in rolling terrain, initially 2-lane
wide carriageway with granular shoulders may be provided as per Para
2.5.2(ii).

(b) The carriageway may be widened by providing 1.5 m wide paved
shoulders on either side when the average daily traffic exceeds 10,000
PCUs in plain terrain or 8,000 PCUs in rolling terrain on the basis of
the twelve months' average in an accounting year. The paved shoulders
shall be provided within six months from the close of the accounting year
in which average daily traffic exceeds the specified value. The crust
thickness and composition in the widened portions (paved shoulders)
shall be the same as in the main carriageway. (Refer to para 5.9.9).

(ii) In case the average daily traffic at the time of bidding is more than 10,000 PCUs
in plain terrain or 8,000 PCUs in rolling terrain, widening to Two laning Plus
(Two lane carriageway with paved shoulders) may be undertaken straightaway
and specified in Schedule-B of the Concession Agreement.

(iii) In case the average daily traffic at the time of bidding is in the range of 8,000
to 10,000 PCUs in plain terrain or 6,500 to 8,000 PCUs in rolling terrain, the
Government will decide as to whether adopt two-stage capacity augmentation
or prescribe Two-laning Plus straightaway and specify the same accordingly in
Schedule-B of the Concession Agreement.

(iv) The design service volume of a 2-lane highway is given in Table 2.8.

1.15 Before taking up any construction or maintenance operations like widening,
strengthening, resurfacing, repairs etc., the Concessionaire shall first work out a plan
to ensure the following:

(i) Safety of traffic during the period of construction and the reduction of potential
delays to road users.

(ii) Safety of the workers engaged in construction.

(iii) The arrangement for traffic during construction shall conform to the requirements
of Clause 112 of MOSRTH Specifications. The Concessionaire shall furnish and
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erect the barricades, traffic signs and markings, arrangements 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 Independent Engineer for review and comments, if any.

1.16 The Concessionaire shall set up an adequately equipped field laboratory for testing
of materials and finished products as prescribed in Clause 121 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.

1.17 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 Practice for taking
appropriate action thereon.

1.18 Definitions and Interpretation

1.18.1 All the obligations of the Concessionaire arising out of the provisions of this Manual
shall be subject to, and shall conform to the provisions of the Concession Agreement.

1.18.2 The rules of interpretation as specified in Clause 1.2 of the MCA shall apply mutatis
mutandis to this Manual.

1.18.3 The definitions contained in the Model Concession Agreement for Public Private
Partnership in State Highways ("the MCA"), as published by the Planning Commission,
Government of India shall apply to the provisions of this Manual unless the context
otherwise requires. Terms or words not defined herein shall be governed by the
definitions contained in the IRC Standards, unless the context otherwise requires.

1.19 This Manual is for Two-laning (with or without paved shoulders) of the Project
Highway.
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