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‘Mr. D. N. Narashimha RAJU
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~ Under Secretary
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Superintending Engineer
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Ministry of Urban Development, Government of India
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Additional Director General
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Public Works Department, Government of the National Capital Territory
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Mr. O.P. PUROHIT
Mr. V. D. GUPTA
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Embassy of Japan
Mr. Cyusei YAMADA
Mr. Michio HIROSE

Mr. Masato FUKUSHIMA

JICA India Office at MOST
Mr. Minoru SASAGO
Mr. Masahiro NOMURA

Mr. Toshifumi SAKAI

JICA Expert

Mr. Hiroshi NAKAO

Superintending Engineer,
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Superintending Engineer,
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Executive Engineer, Yamuna
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The ]apaneée Ambassador in India
First Secretary
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ORGANIZATIONS AND AUTHORITIES RELATED

TO THE PROJECT
No. ltems Things to be discussed Organization/Authority
or confirmed Responsible
(1) {Location/Alignment of New | Funire plan of grade- separation E MOST/Bridge Directorate
Bridge interesection with Ring Road and

Noida Road

(2) |Configiration of Bridge Bridge level, leagth and width, Nos. | MOST/Bridge Directorate
: . | of lane, span length
(3) |River training Works Works ia the river like construction | MOST/Flood Coatrol Office/Central
: ' of rivertraining ete. Water Research Estation (CWRE)
{4) {Approach Road Type and coastruction method of - | MOST/Road Directorate
4 approachroad S

{5) {Traffic System Traffic Volume, OD-data, traffic MOSTiRoad Directoraté

coatrol, type of intersection,

installation of traffic ignal
(6) {Encroachment/Squatter Resetilement of scatiers and _ Delhi Urban Art Commission

compensation, if necessary
(?) |Land Acquisition Compensation, if any Delhi bevclopmenl Authorily

(D.D.A)

(8) |High Voltage Wire Rules or standards on high voltage | State Electricity Board & Delhi

wire for removal Eleciricity Supply Undertaking
(DESU)

(%) | Water Main Relocation or protection of water Dethi Water Supply and Sweage
main uadertakidg

{10} | Environment/Evaluation E_nvimnmentat conservation, Ministry of Environment

' ecosystem, resettlement of residents

{11}| River Flood Controt ' | Flood records, rivertraining flood I & F Dept., Chief Engiaeer
discharge, clearanc below bridge Irrigation and Flood -
girders - S

(12} i Seismotogy/Meteorology | Seismic records/data, mateorological | India Meteoroloogical Dept,,

reconds/idata

New Delhi

(i3}

Counterpari-Fund, EFC/PIB
Clearance

Reveniefappropriation of budget for
tha Project, custoras clearance

Through MOST, Dept. of Revenue,
Dept, of Economic Affairs/Ministry
of Finance

(14)

Maps

~ | Survey of India

Topographic Maps |
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MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY ON THE PROJECT
FOR CONSTRUCTION OF THE NIZAMUDDIN BRIDGE
IN INDIA

In response to a request from the Government of India, the Government of Japan decided
to condutl a Basic Design Study on the Project for Construction of the Nizamuddin
Bridge in India (hereinafter referred to as "the Project”) and entrusted the study to the

Japan International Cooperation Agency (hereinafter referred toas "JICA").

JICA sent a study team to India headed by Mr. Shigeru OKAMOTO, Deputy Director,
Study Review and Coordination Division, Grant Aid Study and Design Department of
JICA. The team is scheduled to stay in the country from July 19 to August 30, 1994.

The team held discussions with the officials of the Government of India and conducted
field surveys in the study arca. ' :

In the course of the discussion and field surveys, both parties have confirmed the main

iterns described in the attached sheets. Upon cempletion of the study team's trip to India, -
it will prepare the Basic Design Study Report in Japan.

Delhi, 24th August 1994,

kot Sl

Shigers BKAMOTO K. B. SARKAR

Leader Chief Engineer {PIC)

Basic Design Study Team Ministry of Surface Transport
Japan Intemational . : Govemnment of india

Cooperation Agency

-

. W;\alﬂ g

D. N. NARASIMHA RAJU

* Deputy Secretary
Department of Economic Affairs
Ministry of Finance
Government of India

A-12
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ATTACHMENT
Name of the Pfoject
The Project for Construction of the Nizamuddin Bridge in fndia.
Objective of the Project

The objective of the Project is to construct a new 550m long four-lane bridge
crossing the Yamuna River for substitution of the existing Nizamuddin Bridge.

Project Location

The Project Location is on the downstream side of the existing bridge as shown in
- Aniex-1. -

Executing Agency of the Govermment of India
The Ministry of Surface Transport (hereinafter referred to as "“MOST") through |
Public Works Department of the Delhi Government is responsible for the executio
of the Project. <o
Scope of the Praoject |

After discussions with the Basic Design Study Team, the request for the Project by
the Government of 1ndia was confirmed as follows: : ,

i) Brdge Name : Nizamuddin Bridge

2) " Route B o : Natiopal Highway No.24
3) : Locationof Bridge - : Near Nizamuddin io Delhi
4) Brdeclength  :  Approx. 550m

5)  Approach Road Leagth : Approx. 700 m on the left bank side

Approx. 300 m on the right bank side
6)  Number of Lanes : 4 lanes

7)  Bridge Width : 22,500 meters (1 5-meter lane width
: - plus 6 meters for side-walks)

8) Structural Type of Bridges

+ Superstructure : Prestressed Concrete Type
+ Substructure o Tobe detemﬁn.ed in the study and analysis
+ Foundation | | . - Tobe determined based on the results of the

geotechnicalinvestigation
9) - Design Standard

{1) LivelLoad : i) accd_rdzuice with Japanese Standards and
being checked by lndian Standards (Indtan
Roads Congress Code)
| N o
‘Q,Aa AW )

v



10)

(2) Design Standard In'accotdance with Japanese Standards and
indian Standards by the lnchan Roads
Congress
Public Utilities and Facilities on the New Bridge
- Water Main :  Excluded
- Telephouc Line : Loading will be con51dcred in the design
Eleclncny Cable/ Wire : Loading will be con51dered ia the des:on

- Ughting Facility : Tobe prowded

lt.should be noted ihat the finai components of the Project will be decided upon
after further studies are made.

Japan' s Grant Aid System

)

2)

3}

4)

3)

The Goversment of India fully understood Japans Grant Ald system as .
described in Angex-11.

The Government of India has understood the roles of Japanese consultant as
execuling detailed design and construction supervision and contractor as
executing the work covered by Japan's Grant Aid to be contracted for
implenienting the Project after signing Exchange of Notes (E/N).

The Government of India agreed that the cortract with the above Japanese
contractor shall be executed in accordance with the "GUIDELINES FOR
PROCUREMENT UNDER THE JAPANESE GRANT, 1991, JICA™.

On condition that the Grant Aid Assistance by the Government of Japaa is
extended to the Project, the Government of India will take pecessary
measures as described in Annex-1II for the smooth implementation of the
Project.

MOST has agreed to secure the budget and other necessary clearances for
fulfilling the undertakings to be covered by the Government of india prior to
the commencement of the Project.

Fee of Use

No fee will be collected for use of ﬁns bridge being situated in urban hmn of Dethi
Metropolis.

Schedole of the Study

1)

2

3}

The Study Team will coﬁtiuue its studies in lndia until August 30, _1994.

JICA will prepare the draft final report and dlspatch a mission to India in
November 1994 in arder to explain iis contents.

In case that the contents of the report are accepted in principle by the indian
side, JICA will complete the final report and send it lo the Government of

India by the end of January 1995, _
(o
[

P
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ANNEX-II

JAPAN'S GRANT AID PROGRAM

Japan's Grant Aid Procedares

“The J_apah's Grant Aid Program is extended in the following prlé'c.édures.

)]

2)

. Appliéation , (A request made by the recipient country)

~"+ Study ~ {Basic Desiga Study conducted by JICA)

. Appraisal & Approval (Appraisal by the Government of Japan

and Approval by the Cabinet of Japan)

* Determination of {Exchange of Notes between both Governments)

Implementation

*+ Implementation  (Implementation of the Project)

Atthe fiest step, application, a request made by the recipient country, is
examined by the Government of Japao (the Ministry of Foreign Affairs),
whether or not it is suitable for Grant Aid. §f the request is confirmed that it
has the high priority as the Project for Grant Aid, the Government of Japan
instructs JICA to conduct the Study, : L o

Atthe second step, the Study {lhe Basic Design Study) is conducted by
JICA basically uader contracts with a Japanese consulting firm to carry out. )

Althe third step (appraisal & approval), the Govemnment of Japan appraise
whether or not the Project is suitable for Japan's Grant Aid Program based on
the Basic Design Study report prepared by JICA and is then submitted for
approval by the Cabiuet.

At the fourth step the Project approved by the Cabinel is officially
determined to implement by sigring the Exchange of Notes between both -
Governments. R

In the course of implementation of the Project, JICA will take charge of
expediling the execution by assisting the recipient country in terms Ql‘ the

procedures of tender, contract and others. o

it

A-16



2. Contents of the Stady

H

2)

Contents of the Study

The purpose of the Study (the Basic Design Study), conducted by JICA. is to
provide basic document necessary for the appraisal by the Government of
Japan whether or not the project.is viable for Japan's Grant Aid Program.
The contents of the Study are as follows:

a) to confirm the background of the request, objectives, effects of the
Project and maintenance ability of the vecipieat country necessary for
the implementation, o :

' b) to evaluate the appropriateness of the Grant Aid from th

technological, social and economical points of views, :

<) to confirm the basic concept of the plan mutually agreed upon through
discussion between both sides, ‘ .

d) to prepare a basic design of the Project,
e)  toestimate the rough cost of the Project.

The contents of the original request are not necessarily approved as the
contents of the Grant Aid as it is. The Basic Design of the Project is
confirmed considering the Japan's Grant Aid scheme.

In the implementation of the Project, the Government of Japan requests the
recipient country to take necessary measures in order to promote it's self-
reliance. Those undertakings must be guaranteed even if the recipient
implementing entity does not have junsdiction. Therefore the implementation
of the Project is confirmed by all relevant organizations in the recipient

country in the Minutes of Discussions.

Selection of Consultants

For the smooth implcnieutaﬁoa of the study, JICA selects a consultant among
those consultants who registered to JICA by evaluating proposals submitted
by those consultants, The selected consultant carries out the Basic Design

'Study and prepares a report based upon the terms of reference made by JICA.

- At the stage of implemientation afler the Exchange of Notes, for concluding

the contract regarding the Detailed Design and Construction Supervision of
the Project between a consultant and the recipient couatry, JICA recomumends
the same consultant which paiticipated in the Basic Design Study to the
recipient country in order to maintain the technical consistency between the
Basic Design Study and the Detailed Design as well as to avoid undue delay
caused by the sclection of a new consultant.

3. Japan's Grant Aid Scheme

1}

What is Grant Aid ?

The Grant Aid Programme provides the recipient couvatry with
nonreimbursable funds needed o procure facilities, equipment and services

-{labor or transporiation, ete.) for economic and social development in the

7



2)

3)

4)

5)

6)

7

country under the following principles in accordarce with the relevaat laws
and regulations of Japan. The Grant Aid is not extended in a form of donation
in kind to the recipient country. '

Exchange of Notes (E/N)

The Japan's Grant Aid is extended in accordance with the Exchange of Notes
between both Governments, in which the Objectives of the Project, Period,
Conditions and Amount of the Grant etc. are confirmed.

“The period of the Grant Aid" is within the Japanése fiscal year in which the
Cabinet approved the Project. Within the fiscal year, all procedure such as
Exchange of Notes, concluding contracts by the recipient country with the
consultant and contractor and the final payment to them must be completed.

'In the case of a big project which requires net construction period more than

12 moaths, the period of the Grant Aid is designated covering more than one
fiscal year depending on Basic Design Study Report.

However in case of the delay of delivery, installation or construction due to

* events such as weather, the period of the Grant Aid can be further extended *

for one fiscal yearat most by mutual agreement between both Governments.

The Grant Aid is used properly and exclusively for the purchase of the
products, in principle, of Japan or the recipient couatry and the services of
the Japanese or the recipient country's nationals. The term "Japanese
nationals™ means Japanese physical persons or Japanese juridical persons
controlied by Japanese physical persons. : S

When both Governments deem it necessary, the Grant Aid mdy be used for
the purchase of the products or services of the third country {other than Japan
or the recipieant couatry). .

- However in terms of the principle of the Grant Aid, the Prime contractors,
_that is the Consultant, Contractor and Procurement firm, necessary for the

implementation of the Grant Aid are limited to "Japanese nationals™.
Necessity of the "Verification" |

‘The Government of recipient country or its designated authority will conclude
the coatracts in Japanese yen with Japanese nationals. Those contracts shall
be verified by the Government of Japan. The "Verification" is necessary
because the source of the Grant Aid is the taxes of Japanese nationals.

'Undc-rtakings required to the Gog'emmenl of -recipienl country

As described in Annex-1{I. | .

"Proper Use”

The recipient country is required to maintain and use the facilities constructed
and equipment purchased under the Grant Aid properly and effectively and to

assign the necessary staff for operation and maintenagce of them as well as to
bear all the expenses other than those to be bome by the Grant Aid. -

T
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8)

9)

"Re-export”

The products purchased uader the Grant Aid shall not be re-exported from the
recipient country.

Banking A mangement (B/A)

a)

b)

The Government of the recipient country or its designated authority
shall open an account in the name of the Government of the recipient
country in an authorized foreign exchange bank in Japan (hereinafter
referred to as "the Bank"). The Government of Japan will execute the
Grant Aid by making payments in Japanese yen to cover the
obligations incurred by Government of the recipient country or its
designated avthority under the contracts verified.

The payments will be made when payment requests are presented by |
the Bank to the Government of Japan under an Authorization to Pay
issued by the Governmeat of the recipient country or its designated
authonty. : ; :

)8
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ANNEX-HI

NECESSARY MEASURES TO BE TAKEN
BY THE GOVERNMENT OF INDIA
IN CASE JAPAN'S GRANT AID IS EXECUTED

To provide the Japanese side with the data and information necessary for the
implémentation of the Project.

To provide facilities for the distribution of electnmty, water supply, drainage and
other incidental facilities.

To secure land necessary for the execution of the Project and provide enough space
for construction of such items as temporary offices, working areas and storage
yards for equipment and matcnals

To construct/develop access roads/detours for the trans;)or{fation of materials and

equipment to the Project site prior to the commencement of the construction.

To demolish or remove and relocate, if necessary, any existing public utilities,
{acilities and encroachments that may interfere the works and area of the Project.

To bear advising commissions of the Authorization to Pay (A/P) and payment
commission 1o the Japanese foreign exchange bank for banking services based
upon the Banking Armangement (B/A).

To assist prompt unloading and ensure customs duties exemption and customs
clearance of the equipment and materials for the Project at port of disembarkation.

To accord Japanese nationals, whose services may be mqum:d in copnection with
the supply of products and the services under the verified contract, such facilities as

may be necessary for their entry into India and stay therein {or the performance of
their work.

To exempt Japanese nationals from customs duties, internal taxes and other fiscal
levies which may be imposed in India with respect to the supply of the products
and services under the verified contracts.

To bear all the expenses other thau those to be borne by the Grant, necessary in
connection with tlie implementation of the Project.

To coordinate and solve any matters relatled which may anise with third party and
inhabitants living in the Project area dunag implementation of the Project.

To ensure the necessary budgel, clearances and personnel for proper and effective

operation and maintenance of the facilities and equipment provided under the Grant
Aid.

To maintaip as well as to use properly and effectively the facilities constructed
under the Grant Aid in terms of the policy of the Grant Aid.

ﬁ_“ | [}\1 . C
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MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY ON THE PROSECT FOR
CONSTRUCTION OF THE NIZAMUDDIN BRIDGE IN INDIA

In August 1994, Japan Intemational Cooperation Agency (JICA) dispatched a
Basic Design Study team on the Project for Construction of the Nizamuddin Bridge in
India (hereinafter referred to as "the Project”) to India and through dis¢ussions, field
survey, and technical examination of the results in Japan, has prepared the Draft Report
of the Study. '

In order to explain and to consult the Indian side on the components of the Draft
Report, JICA seat to India a study team, which is headed by Mr. Shigeru Okamoto,
Deputy Director, Study Review and Coordination Division, Grant Aid Study and
Design Department, JICA and is scheduled to stay in the countly from 9th to 18th
November 1994,

As a result of discussions, both parties confinmed the main items desciibed on -
the attached sheets.

Delhi, 17th November 1994

L dbe

Shigeru Okamoto N. K. Sinha
Leader _ Chief Engineer (PIC)
Basic Design Study Team ~ - Ministry of Surface Transport
Japan Intemational : Government of India
Cooperation Agency

RamaMurali

Joint Secretary

Depariment of Economic Affaiss

Ministry of Finance

Govemment of India



ATTACHMENT

Components of the Draft Report

1)

2)

The Government of India have agreed and accepted in pririciple the
contents of the Draft Report including the scope of the Project, the
configurations of the bridge to be constricied and the tentative

- implementation schedule which was proposed by the team,

The bridge to be constructed under the Project is designed so that all traffic
through the existing Nizamuddin Bridge will be shnfted to the new bridge
after the completion. - -

Japan’s Grant Aid System

(1)

(2)

3)

4)

The Government of India have understood the system of Japanese Grant
Aid explained by the Team.

In case the Grant Aid by the Government of Japan is extended to the
Project, two separate Exchange of Notes (E/N) will be exchanged; first one
covers the consultant services for the Detailed Design and second one
covers the Construction Work as well as the consuitant services for the
Construction Supervision.

The Government of India will take necessary measures described in -

Annex-l according (o the tentative implementation schedule as per Annex-

II, for smooth implementation of the Project on condition that the Grant
Aid by the Govemment of Japan is extended to the Project.

Sale$ Tax and Excise Duty for construction materials and others to be
procured in India will not be bome by the Grant. . - :

Further Schedule of the Basic Design (B/D) Study

The Team will make the Final Report in accordance with the confirmed items,
and send it to the Government of India by the end of January, 1995.

&y
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1)
2)

3)

4

5)

6)

7

ANNEX-

_ NECESSARY MEASURES TO BE TAKEN
BY THE GOVERNMENT OF INDJA
IN CASE JAPAN'S GRANT AID IS EXECUTED

To provide the Japanese side with the data and information necessary for the
implementation of the Project. .

To provide facilities for the distribution of electricity, water supply, drainage and

.other incidental facilities. o .

To secure land necessary for the execution of the Project and provide enough
space for construction of such items as temporary offices, working areas and
storage yards for equipment and niaterials.

To construct/develop access roads/detours for the transportation of materials and
equipment to the Project site prior to the commenceiment of the construction.

To demolish or remove and relocate, if necessary, any existing public utilities, '
facilities and encroachments that may interfere the works and area of the Project.

To bear advising commissions of the Authorization to Pay (A/P) and payment
commission to the Japanese foreign exchange bank for banking services based

- upon the Banking Arrangement (B/A).

To assist prompt unloading by ensuring customs duties exemption and customs

~ clearance of the equipment and matenials for the Project at port of disembarkation,

8)

9)

10)

1)

12

To accord Japanese nationals, whose services may be required in connection with

the supply of products and the services uader the verified conteact, such facilities
as may be necessary for their entry into India and stay therein for the performance
of their work. ; :

To exempt Japanesc nationals from customs duties, intemal taxes and other fiscal
tevies which may be imposed in India with respect to the supply of the products
and services uader the venfied contracts. -

To bear ali the expenses other than those to be borne by the Grant, necessary in
connection with the implementation of the Project.

To coordinate and solve any matters related which may asise with third party and

- inhabitants liviag in the Project area during implementation of the Project.

To ensure the necessary budget, clearances and pefsonncl for proper and

 effective operation and maintenance of the facilities and equipment provided

under the Grant Aid. _ . o

13) To maintaio as well as to use properly and effectively the facilities constructed

~ under the Grant Aid in terms of thie policy of thé Grant Aid.
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TECHNICAL NOTE
| ON
BASIC DESIGN CONDITIONS
"FOR
CONSTRUCTION OF THE NIZAMUDDIN BRIDGE
ON NATIONAL HIGHWAY NO.24 IN DELHI

AUGUST , 1994

MINISTRY OF SURFACE TRANSPORT. GOVERNMENT OF INDIA
BASIC DESIGN STUDY TEAM. JICA
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TECHNICAL NOTE

With regard to the Basic Design Study on the Project for Construction of the
Nizamuddin Bridge and the Minutes of Discussions for the Project signed on 24th
August 1994, Ministry of Surface Transport, Goverament of India and Basic Design
Study Team, JICA have agreed on the major design conditions so as the home work of
the study to be carried out in Japan after accomplishnient of the field survey in ladia.

A.

GEOMETRIC DESIGN REQUIREMENTS

1) National Highway No.24 (NH24) is to be classified into Arterial Category.

2) Design speed is to be 80 km per hour.

3) Number of traffic lanes is to be 4 (four).

4) The new bridge is to be located on the downstream side of the existing one and
the connectmo points of the new approach roads to the existing approachcs are

to be between the bridge and existing intersections.

5) Distance to be separated between the existing and the new bridge will be
determined based on the following factors:

- Area affected by the adjacent foundations,
- Cross-sectional requirements of the roads,
- Geological requirements,

- Future plan of grade-separation intersection.

BRIDGE STRUCTURES AND APPROACH ROADS

1) Bridge length is approximately 550m.

2) Overall bridge width is 22.500 meters, including 15-meter lane width plus 6
meters for side-walks as shown in the proposed bridge cross-section.

3) Approach road length will be approx. 300m on the Ring Road (National
Highway No.2) side and approx. 700m on the NOIDA Link Road side.

4) The new deck level will be delenmined considering the following factors:
- Design Flood Leve! (D.F.L), including afflux : - 205.68m (1988.)

- Vertical Clearance 1.5m, as per lnd;an Roads Conoress codal
provisions (JRC: 5- 1985.)

- Elevation of the soffit of the exisling girders ' ( ' %
_ g o
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5) Span Arrangement

The conceivable span length will be 42.3 meters, mitigating the adverse
hydraulic effect. The 84.6 meter span length, however, will be studied as an
alternative. R

6) The superstructure will be Prestressed Concrete post-tension type.

7) The type of foundation will be selected after comparison study from the
economical and technical viewpoint, conceivable types will be concrete caisson
foundation and large diameter cast-in-situ concrete pile foundations..

The type of foundation was discusséd with Ministry of Susfacé Transport
(MOST), the JICA Study Team was in favor of large size of pile foundations.
. Ministry's officials, however, insisted on adoption of caisson foundation as
per IRC-SP-33. ‘

STANDARDS AND SPECIFICATIONS

1) The design live loads in the Specification for Highway Bridge, Japan Road
Association (JRA) will be applied and structural safety will be checked in
conformity with Indian Roads Congress, Standard Specifications & Code of
Praclice for Road Bridges. ' '

~ 2) On the seismic design, the basis for the seismic design of structures may be
equivalent static force method. The horizontal seismic forces are 10 be
calculated hased on seismic coefficient which will be estimated through
Japanese Standards (JRA) and Indian Roads Congress Standards with specific
reference 10 LR.C. Code for stability consideration.

3) Design Standards

Design Standards to be applied for the Basic Design Study are to be in
accordance with Japanese Standards and Indian Roads Congress, Standard

Specifications & Code of Practice for Road Bridges.
o Y
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D.

PUBLIC UTILITIES AND FACILITIES ON THE NEW BRIDGE

1) Water Mains

2) Telephone Line

3) Electricity Cable / Wire

4) Lighting Facilitics

Shigeru OKAMOTO
Leader =
Basic Desigo Study Team
Japan International
Cooperation Agency

No water main is to be supported by or carried
on the superstructure of the new bridge.
However, in the design of substructure and
foundation, the future exiension of the caps to
support the water-main installation will be
considered. -

Loading will be considered in the design.

Loading will be considered in the desigo.

: - Tobe provided, including the posts.

Delhi, 24th August, 1994,

M. R. KACHHWAHA 7
Chief Engineer (Bridges)
Ministry of Surface Transport
Govemment of lndia ‘
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THE PROPOSED BRIDGE CROSS- SECT TON

QF
THE NIZAMUDDIN BRIDGE
231,500
i
ENL 15,000 3750 !
Sidewéik{)L 4 Sidewalk
B30 3000 ¥ 7,500 ? 7.500 0 3000 3%
' i
1 Up Side Lan¢s ' Down Side Lanes i
| Sidewalk Pavement, : Sidewalk Pavement; 1
pHotmisAsphalt Hot-mix Asphalt . L1
] l il
50 BlE 4 | i 0
2 . Carslageway Pavement, . g ¥ -+
1 ‘ = Hot-6ux Asphall, Thickness & N2
Al pii 28 =36 Boih Y
& liAR et EFANE I
VAN 7 ase ! 25% "j“l\’;f N
e fl” 22 : 25% v N\flioaos

-

Scale = 1:200

e @ g



TR0 ¥ REOHSE - RS

Ea iv¥ 1994.1% 12
India
— AR
7§78 R AR *1 | FE 3,287.0 TKm 2
VA President Shankar SHARMA *11AR 903,158 TA (1993
gk 19474F08 A 158 |*1 |8 e
NHEEBIEMBRE (b A/ TU7072%., V397 4T L | EESA S EXSTNF I A8 B T 36 13
1| EEEB AL 284,400 FA  (1985%F)
Hif - oI |e v X-1F, ®I5, a8 L BENEER 2 £M (1992%)
53K v v A -3 o | | ERFEREE - % (0000%)
BEhEn 1945108 B 48.0%  (1990%)
453 - IMFhRE2 ©O194s9EIZB M| AOEE 2680 A/Km?2  (19924F)
1| AOghaE 1.86%  (1993£)
Prhdian 195812 B 5717 ¥ 586
SEREREIECE 80.5/1000  (1993%)
o= B 2,230.0cal/ BIA (19905)
FRifRE
EFELE WK - "1 |BaR (1993%)
BEV-HIUSS) |1USS=31.37 09 |*3 it 2WAMOE TR
EHER 48~ 38 ' faA NE0BHVH
BETH {19924y |2 (4 AAn -2 3.7 % (19924F)
BA 39,5286 B4 ‘2 [EEHihoH Eh. KR, TEBA. E¥ 27
B 44,2219 BHYN 2 | EEHARE  |Fib, WM. B
| B -1,937.00 EH A (19905F) |*2 | HBANDH 2037.0BH Y (19926) -
ODAZELE 235400 EAEY 92E) [*2 |BARSOEBA 1487.0BHV Y (1992%)
EXER 4 ¥(GDP) 238,159.00 EF A (19929F) [*4 o
-~ N&7: B GDP 3300 A (199142) [*4 [FHCEM R 188560 E A A (1994%)
GDPEFBIE [RE 310 % 4 |MIHERSRE 169830 ATt & (19926F)
FLE 280 % HHETORIAS 25.6% (19925F)
f-ag A0 % {r7b 10.1 % (19924
EENER BE 62.0 % *2
E28 N 40 %
F-E2E 210 % EEMEEE | SRR S »EHD
shikE R 43 % (1992%) |+ 4 92/93~97/58
AH1969 £~ 1979 F£FH) WA De L b i (5% 218m)

Al 1 2 [ 3 ] 4 s 1.6 | 7 s [ 9o 1 10 TH IR
wa7ia] 20l 210 3100 360 4100 39.00 3600 34.00 320 340 29.0) 230 31.8C
BiEse] 7.0l 90 140 200 260 2800 27.0 2600 24900 )8.0[ 11680 80 18.1T
Fiheaa| a0 aesl 2251 280 3351 3350 31s| 30l 2900 2600 200 155 25.0%
REAE 23,0 1800 13.00  s.0 130 74.00 180.00 172.0 117.0. 10.0{ 3.0, 10.0. 642.0 mm
dik3 ez B | B B 4 L ¥

*| The World Factbook(C.LA)

*2 Human Davelopment Repont{UNDP)
*3 International Financial Starisucs(IMF)
*4 World Debt Tablzs{ WORLD)

S BRREREDEBEANN

*6 World Weather Guide

"1
1
*1
*1
bl |
*2
*2
*1l
*2
*2
*1
*1
*2

3
*2
2
4
*
*
*5
*5

*1

*4
*4

ok

=6



E% fr¥ 1994.11 252
India
*7
ENENI BT L0DANER (HeWhidoma— A, Bl &)
I % 1989 1950 | 1991 1992
BREZRD 204346 2.382.47 2,515.30 2.699.97
HMtah 2,146.74 1,989.63 2,050.70 2,194.95
HWEEEBH 516142 5.676.39 7.364.47 -5.852.05
2 % 9,351.62 10,048.49 11,930.47 - 10,746.97
: L 7
LEENHTLRFEBODADER (LB, B GFVA
] ' B4 1989 1990 1991 1992 '
BIFEZBD 10.51 1.2 13.17 165.90
Haih 24.58 - 2217 25.79 2394
HaEEBDH 222.15 53.38 252,09 384.64
= 8 257.24 87.27 891,05 $74.48
.  eg
0D AKEDREBNER o (s, B ERM
: 25 (D Htehn | empiEe | oo | SihEs
o) OpA) | ERUVRHEE | )+@)
ks ' H+@=®| £ W
ZEIEiER) | 18240 329.10 415.50) - 1.527.20 67.80 1.595.00
(EEH5E) ‘
I AFYA 210.70 67.50 6030 217.90 -17.80 200.10
2, A0 134.50 70.90 -40.30 165.10 -0.50 - 164.60
3. T AND 116.00 39.00 -105.00 50.00 -4.00 46.00
4. WLy 61.60 53.30 0.00 117.90 0.00 117.99
£ EIE 28 233.30| 107.20 1,031.20 1.371.70 688.00 2,059.70
(EEEEH M| | |
0.00| 0.60 0.00 0.00 0.00 0.00
_- 0.00 0.00 0.00 0.00 0.00 0.00
F 0 f# 531.50 203,20 140.60 874.70 -11.40 $63.30
& B 1,547.40 639.50 1,586.70 3,773.60 744 .40  4,518.00
: o 9 :
#ehE AZNEM
4| BRI —~ KR
H(E | BIE G b B~ KR
BNER | BIE G Sy~ K&

*7 Japane's ODA{Annual Repori)

*+3 Geographical Distribution of Finuncizl Flows
of Developing CountristOECD/OCDE)
9 AFYSIHIFUICA)



=
WE

BN 10 8

00001 00001 007001 100001 00001 001 Q0 00L TVLOL

vE'9 ks L1 1959 8L01 £0'C 00’71 VIHNO

0s'st 19°L 01'g St'pl UL YE £L 01 ££TT NIGONWVZIN

SYET £8°61 LT6E QLee Ly'1E 1v9¢ £8'TL ‘oLl

Lati4d 0L'Cy SR'EE e Ll £0°S 68t 0L YNNAVYA TTI0]

16°L1 LL9T gl 6981 2821 L9992 6v'5C LEST

91°G{ 98rl e 16'L ZUs AN SO'TT avavilZvm

TVLIOL HATOADIE  SMULY DANWS Hvo sng ADMYL _ .

9 S ¥ £ < 1 HIUIA w JOaNE
(%)
AL Moo Aq uomisodio)y sy, o8pug

00'001 SL9Z 9611 LLEE Y791 69'% (99 TIVIOL

00'001 LI6I 12¢ £0'¥E 09°LT 08} g VIHYO

00'001 EUET §C9 e 68°9¢ ¥TE 18°6 NIGANAVZIN

00001 68'%1 [s'91 Loy 96'L1 009 86T QLI

00001 6L 6V LE81 15792 1L'E 0! 660 VNAWVA TTO

00001 19°6T 69°6 rO9L 611 PlL 19°6 1dSI

000!l QERe 0ov 6292 81'8 28R £l aVaVYIZVM

TVLOL ITOADIE  SMULV JMNDIS ¥vd sng HoNYL IoCNg

9 < 14 £ 4 ! AAYIA
(%)
28pug yorg Aq vonsodwoy AMydA

196'vTY 9L 00 6E1'ET1 P50'SS HLE' ST SPLvL 1L5°1T 0RE'0L “TVIOML
1.9°0% {8l'62 $65°'S Pl +61°01 ¥SO'8 LY ¥ST'y VIHMO
8T9'CL GPe 1L 595 6 BSY'Y YIrLL 796'6T PIEe £]L'0 NIQAQNWVZIN
OEv' Ll $96'0¢E1 961 6 029’12 PLS¥S TL8'ET SC8L R6R'E Q.11
PLO'LO 0ot 101 TiH0s SEo'gl <68°9T 9L 550" £00'1 VNNINVA CQTI0
SOL'TR 619°08 90T 608 L ¥50'6T 19’6 PoL'S YLl JLES!
BRE'ES Y&L9v Y6 L1 9RR'1 021 OER'E Sty 8659'0 aveavilZvm
(nod) TV.LOL ITOADIE  |SULY JINDIS qvo snd HondlL a0dq1ug
BAASSAR 9 < k4 £ < {

13d W SAAIA 10°ON) RIWNTOA DILIVIL

<4

INCH ¥

AUAUNS ONILNNOD JLEVEL 40 AMVININNS



0081 j(uedur) : 0og1___ [uedep) | *
_ m Q01T ___CWDH) | Nod | coll__ GWoH)_[nod un
! 0001 (eipu) _ RURLIHY 0001 a.sé BR[|
m Aseded : ! " j . Aoedt *..
m _ _ ; " [ D
€6881 _[89EL  |¥09€ 955y |8S8T €215 [18ge  IoUgeal | |1089C  |EGLl LS iCvLL  1696v ity  [890F i oWjwLl.
[ ﬁ | oowad || | . | | i RS
STLI0C |OLLEl  ISGOVE  |CRIES  11926C  |RIZIP  |SeL8T  FIV.LQL| 1969822 [SE601  peeBE  [voZvd  |vIELE  I8¥SIY  1£S0%T  TIVIOL
__JE598  €18g 699 61L £69 €59 avs L9 § [w1s  hewe v58 LyEl 14001 £68 669 L9
£1ve . £LY 67 62t o6% 68v g 9z0E  jepl 239 1L 909 gvs L8y S _
{1881 19 8¢ 8¢ ¢ot £y SES ¥ _|0est 1y CH3 8re £lf 1§55 L8T ¥
19881 s 178 $67 6 €IS £09 €| isipl tawl 52 tve €6 Ty st € -
_ILSET v8 90¢ 987 601 <ov L1 4 Cleret ol LLz 60€ % L8 Liz (4 N
3Lt 16 8¢ 69% 151 0S¥y Eve 1 501 1681 09¢ 00g %9 Ty $67 i _
628 {1l 3 0§ WeZ_ |EET 96 29¢ 54 9£9 £lr ¥C
_lgsts g £68 189 81y zze 1021 7L 8ve 8301 _ltog £2
B < T Soet Lept (ors _ |vv8 £e1l 956 £pS Qsel 1829 z _
I S 1612 99L1 6lT8 __ |scel leLvl 0061 |92l 1000 €88 4 ~
L6SL 1108 £8C¢€ 118222 _{p086  1EEL 6002 v8ZL __ |09L 6181 09T 0T |
9TILL _ {IIIl__ [p09% (81T 656 Iyp91  I£ES1 €607 I519 8202 il 6t
£6881 Elopees HBZES _lgerzr 16201 vi6l o5 |1599¢ 1£22 L6zl 8T -
SOES1  J6s11  1988C 6212 LTl s S6LT STLE  |€0LT 2T A N A
T JiSZ0T 1859 9L61 §98Z  ISSLL GLE1 9851 66611 1969 6281 LIGE |089T 9%61___|€S6 o1 _
oot 6L osLt $69T 12791 OL61  [9Ig! ZIpll 199 LEOT 8TLE _|£T0C ov6t €001 st _
| {S8801 1489 LIGT 9628 SESI TILU jovel 06101 1029 1€L1 611E  le8Ll vy8l {601 |rl B
_lLzvor {189 STL 1Zpe_ p6St vILT _ |v6el 90801 levo £891 LOLE 16881 19L1  Is601  i€1 _
$6101 1269 6121 8oee 17991 8681  |19€1 EOLIT 186 116! ZISy  l6ELT SP61__ 866 43
—_|0806___ 1008 ¥l 9897 18Tel €SLT a0zl _
__l0TvE EL ErEl §eET___ |L611 STLL__ 1S601 B
86LL  JOL6 866 $607__ j0sTl gTrl _ |£01L i
oL g6 gl 9891 1826 il (U8 :
A 861 Lr91 [EL LR 0L9 gL )
| 3VIOL { V1IN0 | NIGd | Ol _|[VNAWVA| JESU [AVAVY | SWLL | [IVLOL [VIHMNO | NIIC | OLl [VNAWVAL LEST |aVEVY ) SWLL |
-ONVZIN a0 AT FNAVZIN a0 TZV A

(nod) :.ﬁJwﬂ d0 100 ONIQD:

H

| N

i

p———

1

(N4 IHN13d O.H.?_. ONINOD

t ,
_ ]

Nod Zﬂ NOILOZHIA A9 IANTOA DLIVIL .r,.EDOZ_

g —
H

o_.nﬁ_ j :

- e eeime = |.lfl.l.<AI¢i -
[

- 41. SOV .

i

A-33



11 4&#@%%@&(%@1)

Growth in Road Lgngths _ (in kms.)

S1.| State/Union Territory 1986 | 1987 1988 1989
no. : :
1. | Andhra Pradesh 133804 ' | 135218 137500 | 138911
2. | Arunachal Pradesh 6928 . 6931 7124 7128
3. | Assam 62645 63510 | 64300 64664
4. | Bihar ° 84296 84536 84805 84915
5. | Gujarat 73398 74348 74815 76819
6. {Haryana _ 25522 25397 25962 25831
7. |Himachal Pradesh 22096 22192 22418 24031
8. |Jammu & Kashmir 13014 13091 13169 13093
G. | Karnataka 125920 | 126371 | 126402 | 153102
10.| Kerala =~ 115471 | 120558 | 125330 | 212858
11.| Madhya Pradesh 119545 | 122568 | 125791 | 128010
12.| Maharashtra 193690 | 203772 | 207194 | 216733
13.| Manipur 6380 6474 6570 6573
14.| Meghalaya 5977 6183 6412 6226
15.j Mizoram 2665 3258 3257 3417
16.| Nagaland 1116 7716 7890 8031
17.] Orissa 159071 | 175362 | 195491 | 173636
18.) Punjab 46915 49498 50890 54096
19.| Rajasthan 93985 | 96901 106267 | 111786
20.| Sikkim, 1446 1514 1562 1544
21.| Tamil Nadu 154551 160115 167043 | 193618
22.| Tripura 10876 11008 11164 14078
23.| Uttar Pradesh 172963 | 177797 | 183957 -| 188076
24.| West Bengal 51474 57606 57619 | 651494
25.1 Andaman & Nicobar Islands 674 681. 691 772
26.|Chandigarh _ 1336 1374 1437 - 1472
27.|Dadra & Nagar Haveli 315 35 315 - 315
28.| Delhi 17674 19033 19042 18835
29.|Goa, Daman & Diu 6147 6307 6309 | 5878+
30.| Pondicherty 2580 2643 2684 2492
Al India 1726104 |1788577 | 1843420 |1998434

Source: - Motor Trasnsport Statistics of India, Transport Research Division, -
- Minisury of Surface Transport, 1989-91 '

Note : * Excluding Daman & Diu
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'BASIC HORIZONTAL SEISMIC COEFFICIENTS FOR

SOME IMPORTANT TOWP-S
Tows oM BASIC TowN ZONY Basi¢
'bg‘l‘;mzﬁl HORIZONTAL
Szisvic
0"’“").“1[’:-?41. (DEF'I-‘IL':‘;TNT
a _ o

“th 2 R} 3] N (31}

Agra ‘ ] 0.04 Kathmandu v 0.08
Atinuidabad 1] 0.04 . Kohima v 008
Ajnwr | 0.01 Kuraool l 0.01
Allalabud ] 0.02 Lucknow i 004
Almwra v 005 Ludhiana v 005
Ambals v 0.05 Madras i 0.02
Anitsar v 0.05 Maidurai il 0.02
Asansnl i 0.04 Mandi v 0.08
Aurangabad . | 001 Mangalore 11 0.04
Bahraich v -0.05 ~ Monghyre v . 0.05
Bangalote 1 00 - Moradabad v ' 6.05
Barauni .\ 0405 Mysore ] 0.0t
Bareilly m Q.04 Nagpur i c.02
Bhalinda | 0.04 Nainita) v 0.05
Blsilai { 0.01 Nasik [ 0.04
Bhopal i 0.02 Nellore li 0.02
Bhubaneshiwar Hi 0.04 Punjim 1 0.04
Bhuj \ 0.0% Patiala i 0.04
ikoner i 0.04 Paina v 005
Bokaro i - 0.04 Pitibhi v 005
Bumbay }{] 0.04 Pondichersy i 0.02
Burdwan 1] 0.04 Pune 1t 0.04
Caleutta i - 0.04 Raipur 1 0.01
Calicit 1} 0.04 Rajkot 1t 0.04
Clandigach v 0.05 Ranchi l 0.02
Chitradurga 1 0.01 Roorkec v 0.0%
Coimbatore 11 0.04 Rourkela i 0.01
Cutiack i 0.04 Sadiya v 0.08
Darbhanga v 008 Shimta v 0.05
Darjeeling v 003 Sironj 1 0.01
Dehra Dun v 0.05 Stinagar v 0.08
Delhi. v 005 Surat m 0.04
Durgapur 111 004 Tezpur v 0.08
Gangtok v 005 Tanjavur ] 0.02
Guwalati v 0.08 Tiruchchirappallt  1I- 0.02
Gaya Hi 0.04 Trivandtum 1 0.04
Gorakhpur v 0.05 Udaipur 1t 00?2
Hyderabad I 0.0 Vadodara 1it 0.04
1mphal v 0.08 Varanasi 1] 0.04
Jabatpur 11 .04 Vijayawada 11} 0.04
Jaipur [ 002 Vishakhapatnam 1l 0.02
Jamshedpur 1 002 .

jh;{:si r : 0.0} \(;TJ’ —JT?‘; ;‘;nbt'ﬁmmél givcog 2 r:u:w:dmc 10
o Jnpd AoV & L2 niodnaft o tmportant
Jm!‘cﬁu v gg!: sm‘u‘l&nu in accordance 'Mjih 3423 .uic; .8 :nd
Kanpur i 0.04 ;“:'luivﬂ.b\ read along with other provistons of this

Source from Indian Standard




RMTAH—17 WERE

" L1y E23 o5

MAPOFINDIA

SHOWING PRINCIPAL LITHOLOGICAL
GROUPS

<’

!
26 1

LEGEND
]

ARLUVIUM

LATER(TE .
SEDIMENTARY ROCKS

YOLCANIC ROCHS AND MiNOAR
e BASY INTRUSIVES
rrtnd ity

ﬁﬁ CATSTALLING AKD MEFAMORAHIC
L FOCKS

=
[ oasa not avaae 5

Ry

YD W o e riwe

Source from Indian Standard




EHER—18 K~ FRIRE

uoiiDoO! €0/ Ulde(Q uoNDJIBUSd @

UONIDIO| Z2=Of Uldeg woIlDJIdUSd o

(O1E1 ‘G 18 +) cHE °
o D HRigeen  ME
cHE ®
zZHa
(0Z9'SSh +)

! @ el

= g =
(301S VAION) < (00| m

=| 3IDQIES NIQAAWYZIN ONILSIX3 W'S8'L|T

- 2 ON AVMROIH 1YNOILVN -

: :

= =

QOO'H : 1 =8

(S310H 3A0F) ABAINS [DOIULDIDRS 1O UOIIDOCT

(Qv0Y 9NIY)

A-4]




+00° L~

NOILYOO 68 +8¢8 2818 1V NOLLVECTIEX3 20. a3sve 13084 ..J_O.m
o - . +002L-

. H

10089~
AVTID HLIM g

LTS AQNYS WA ! A 100 TG~
e | toos-

_ uanl’ g 0096~

. +00°2¢ -

AVTID ALNS |

P
 ane

F00 By~

e

Hid30

TOOCtr~

[
[

v i
Fla

+00'9E

SHYILIAAN NI

=00°2ZE -

00’82~

§
I

+00ve-

+00"02 ~

el

TOQ2!
+00°8

00t

“A- 42

- — = o — - ook
(O vv958  (0-805)bE SIS SonviS  (098ues (09228 (00-0}18




BORING LOG & STANDARD PENETRATION TEST

(BH.1—-1)
. ﬁé?_- STANDARD PENETRATION
DESCRIPTION | ‘o |0EPTH | glow RESISTANCE CURVE
of BORE | miNre
SOIL STRATA | HOLE PER NO. OF BLOWS N/30om
] 30" |10 2030 40 50 _60_70 80 0 100
SANDY 1151 roo| o
SILT RIRAAS : \
HaH 2.00] 13 -
k4
st \
A0 300] 14 -
*i:11 a.00| t6 !
SILTY Ty
SAND o] s00
--.'0‘..
“%| eoo| 1| f
R \
Cae 1 \
Syl reoo| s \
2 \
O 800l 25 \
V] e00| 27 i
SILTY g 10.00 I
SAND’ E .
‘o l.oo| 25 :
VA A R
2 El12.00f 27 !
Mz \ :
T X0 It 1
14.00f 30 i
SILTY THH
CLAY H>- 1
1% []15.00
___d-:
1] “_‘.:: 16.00 32 \
5
Ha [ 17oe| 53 \/,
His.oo| a4 \
L ] T H
SANDY SILTY] ;// 19.00( 4
WITH cLay || %4
15 .00
AND GRAVELS_ig 20 ‘
_'233_521.00 © 53 i
e A
mé 22.00 40 i




(BH.1—2)

Qﬁ} " STANDARD = PENETRATION
DESCRIPTION | 'OF 0EPTH | slow RESISTANCE CURVE
oF . RE -
SOIL STRATA E&E METRE | Lo NO. OF BLOWS N/30cm
30an 10 20 30 40 S0 60 70 80 SO 100
/ 2300 4 1 3
CLAYEY B ‘ \
SILT 57]24.00{ 43
|/
g
W 425.00
< -
L/ 3 .
""/ 26.00| * 54 -
N 7 l
11 27.00] 55 |
SANDY SILT}}I: e \
WITH CLAY [ 2800| 60
b o ¢ ;
1% 42s.00) 61 |
L) 4
19 )30.00
=
3> |31.00| 60
jlag \
1= |32.00| 63 \
o Yy : _
1t
11 g/ 33.00] &7
1<
111w j \
Al /34.00 70 g
11 /35.00
36.00| 71 :
SILT \
CLAY 700 78 Y
11, [13800] 80
[ 1]
-_. ._l -
1¢.133%.001 17
::"t'f
1 £::40'00
11T
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BORING LOG & STANDARD PENETRTION TEST

(BH.2--1)
.
. NO. STANDARD PENETRATION
oescripTion | YES DEPTH oLow RESISTANCE CURVE
SO STRATA | DoLE |METRE | oep NO. OF BLOWS N/30cm
30
- ] o 10 20 30 40 50 60 TO 80 S0 100
SANDY B l
SILT 25l 1.0 : .
‘B4, o @ \
o 200l 2
POORY " \
GRADED 3.00| 13 :
SILTY : \ . |
SAND ; -. .4 4‘ Oo I? ' ‘
-l so0
Y BTt \
weTroof s |
\
"4| ool 23 \
-0 _ \
N !
> 9.00| 25
-~ ﬁ .
©» -110.00
.Jnoo| 2s !
‘1200 27 \
S 0 ] Y \\
1.00| 32 | I
115.00
SILYY
CLAY 16.00| 28 A
HHH1r00p 37 \
T 2 i
EE E,)_:E 18.00 39
9]
s 19.00 46
RN
b1 -J —
i~ 1 20.00
L H |
TiT[i2100f 45|
N 2200 43 !
: / 2300| as] &
SANDY A \
. CLAYEY / 24001 49 -
CSILY L
: 25.00
/ 26.00] 54 ’
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(BH.2-2)

STANRDARD PERETRATION

NN

CLAY

B s o

\N

NQ.
DESCRIPTION BE%W RESISTANCE CURVE
F
soi Strara PER NO. OF BLOWS N/30cm
30cm ) .
10 20 30 40 50 60 70 80 90 100]
1 | '
iy 50 /
&
P |
: 53//’ 58 .
¥ /
ey 53 ‘
4
s
17 /]
187 64 X
B AL ‘ \
r N
/ 74 N
- / 72
- / 76
17
/ 80
Jores| o \
/ 78 /
é o N\
7]
3/ 92 }
/ 84 \/
: / | ar j
‘ / a3 \
. 88 .
.s-./ 1
72
io: 89 \
o 98 ,




(BH.2—3)

_ NO. STANDARD PENE TRATION
pESCRIPTION | 'S ozpTH o 8w RESISTANCE CURVE
SouﬁgrRATh PONE |METRE | peq NO. OF BLOWS N/30¢m

30
" |16 20 30 40 50 60 70 80 90 100
74 |
51.00[ 107 | !
/52.00 110
/53,00 119
/54.00 119 .
/55.00
/56.00 118
/5?.0.0 123 ;
18800 111 1
] H
[
59.00) 122
SILTY u 60,00
CLAY saigm
61.c0| 102 | !
e200f 111 | i |
REgEN f
-1 - —_'_63.00 106
]
o< (}64.00| 111
. ]
;ui_
FiT>- 7165.C0
[ 1]
.——-J-.—
e 166.00] 124
111 75167.00] 131
1t168,00] 128
T1les.00| 135
70.00

A-47
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BORING LOG 8 STANDARD PENETRATION TEST

(BH.3—~1)
MO, STANDARD P€I‘£TRAT!ON
pESCRIPTION | " |ogeTH BooW RESISTANCE CURVE
oF IN
SOIL STRATA ?q%ig METRE 3%%?:\ HO. OF BLOWS N7/ 30ctm
10 20 30 40 50 60 70 80 90 10O
POOR\( :.:.-: l.OO l r
GRADED o ol 2
SAND ol ® ‘
7] 300 2 \
Lo aco 3
| 00 \
-] s00| 4 \
2| 7.00] 6]l
M- S ’ \
L 72 I
~ -4 soo| 1
>
>
-1 9.00] 11
1 10.00
Looolioof 14 |
- Yiz.oo| 16 \
N N \\
- haoo| 3 |
< |is.00 '
16.00| 28 ‘
SILTY ' /
CLAY OF iz.00| 26| |
Low T \
PLASTICITY Tis.ool 28 \
HE "His.00; 38 1AL
111y 1 .
::.‘ji? 20.00 1
»——-Uh:
11> d121.00] 40 :
s ,\
110 H2200( 43 i .
HT i H23.00] 47| | {\
i [
Ti24.00| 48 l : \
i 25.00 l : \ ;




(BH.3-2)

NO. STANDARD PENETRATION
cescriemion | Y92 |oeptn BbwW RESISTANCE CURVE
oF gore | N | per
SOIL STRATA | HOLE [METRE| 30¢m . NO. OF BLOWS N/30cm
10 20 30 40 50 60 70 80 99 100
/ 26.00{ 52 R
CLAYEY ! _ l
SILT / 27.00] 53 s \
/ 28.00| 58 : !
E
/ 29.00| 58 i I
/30.00 '
L |31.00] 52 ! P
iy '
- d ! \
2 32.00f 863 ! ,
u>3 ! : \ !
5 /|3s.00 es8 SR .
- ' I
7?3400 e7 P
/ 35.00 ‘
/ 36.00| 63| | !
1IN
SILTY 1 38.00 72 : \
cLAY oF Il i \
LOW ) 3900f 75 \
PLASTICITY '
C 40.00
‘T {la1.00] 80
1% Haz.00] 75 ;
T
11 O1] \
::_*)"_':43.00 84
aNEad) : ;
(11! Tlaa.00| 8% .
HEFT 1 _
T 1145.00
46.00| o5 ;
/
i 47.00| -82 <
as.00| 92 ;
/f
/ 49.00] 86 :
CLAYEY
SILT /50.00 J




(BH.3-3)

NOQ., "STANDARD PEMNETRATION
oescarpyion | LS9 EpTH Ry RESISTANCE CURVE
oF : '
SOIL STRATA | HOLE |METRE | 3o NO. OF BLOWS N/30cm .
- 10 20 30 40 50 60 70O 80 90 100
\
/5|.oo 92 ' \
/52.00 101 _
P .
|5 71s3.00] 100
,m) )
s As4.00| 100
rul
%
_1/55.00
Q)
" |56.00{ 100
/57.00 100
/58.00 100
/59.00 100
/60.00
. 61.00| 100
SILTY
cLAY of [HHis2-00f 100
LOW
PLASTICITY 83.00{ 100
[T, Tle4.00| 100 f
T <17 ;
AT
1 ©I165.00
T t::
F sTies.00| (0o
::Eﬁ'::
L fd67.00[ 100
lj
168.00] 100
HHj62.00 100
14 70.00
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BORING LOG & STANDARD PENETRATION TEST

(BH.4—1)
_ . NO. STARDARD PENETRATION
pescriPTiON - | Y50 DEPTH e hw RESISTANCE CURVE
OF
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BORING LOG & STANDARD PENETRTION TEST
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(BH.5~2)
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IRC SPECIFICATIONS, STANDARDS, DESIGN CODES

A,

A-1 {IRC:5-1985 Standard Specifications & Code of Practice for Road
Bridges, Section I - General Fealures of Design (Sixth
Revision). : :

A-2 |IRC:6-1966 Standard Specifications & Code of Practice for Roéd_

- Loads and Stresses (Third Revision).

A-3 |IRC:14-1977 Recommended Practice for 2 e Thick Bitumen and Tar
Carpets (Secand Revision),

A-4 [IRC:15-1981 Standard Specifications & Code of Practlce for

. Construction of Concrete Roads(Second Revision).
A-3 |IRC:17-1965 Tentative Specification for Smgle Coat Bituminous
_ Surface Dressing.

A-6 |IRC:18-1985 Design Criteria for Prestressed Concrete Road Bridges
(Post-Tensioned Concrete){Second
Revision). '

A7 [IRC:19-1927 Standard Specification and Code of Practice for Water
Bound Macadam (Second o
Rewszon}

A-8 HRC:20:1966 Recommended Practice for Bituminous Penetration
Macadam ('Fuli Grout). '

A-9 |IRC:21-1987 Standard Specifications and Code of Practice for Road
Bridges, Section i1l - Cement Concrete (Plain and
Reinforced) (Second Revision). ‘

A-10 JIRC:22-1986 Standazd Specifications and Code of Practice for Road
Bridges, Sectlon VI - Compaosite Construction (First

. Revision).

A-11 |IRC:23-1966 Tentalive Spec'iﬁcalion for Two-Coal Bituminous Surface Dressing.

A-12 {IRC:24-1967 Standard Specifications and Code of Practice for Road
Bridges, Section V - Steel Road Bridges. '

A-13 |IRC:27-1967 Tentative Specifications for Bllummous Macadam (Base
& Binder Course).

A-14 |IRC:28-1967 Tentative Specifications for Construciion of Stabilized
Soil Roads with Soft Aggregate in Areas of Moderate and -
High Rainfall.

A-15 [IRC:29-1988 Specifications for Bituminous Conerete {Asphaltic
Concrete) for Road Pavement (First Revision).

A-16 [IRC:31-1969 Route Marker Signs for State Routes.

A-17 |IRC:33-1969 Standard Procedure for Evaluation and Coadition Surveys
of S1abilised Soil Roads.

A-18 |IRC:34-1970 Recommendations for Road Coenstruction in Walerlogged Arcas,

A-19 |IRC:36-1970 Recommended Practice for the Construction of Earth
Embankments for Road Works. _

A-20 HRC:37-1984 Guidelines for the Design of Flexible Pavemnents (Firs

Revision).
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A-21 |IRC:51-1992 Guidelines for the Use of Soil Lime Mixes in Road
Construction (First Revision).
A-22 |IRC:52-1981 Recommendations Aboul the Alignment Survey; and
Geometric Design of Hill Roads (First Revision).
A-23 |IRC:54-1974 Lateral and Vertical Clearances at Underpasses for
Vehicular Traffic, - .
A-24 lIRC:55-1974 Recommended Practice for Stand-Biturmen Base Cgurses.
A-25 |IRC:58-1588 Guidelines for the Design of Rigid Pavements for
Highways (First Revision).
A-26 |IRC:69-1977 Space Standards for Roads in Urban Areas.
A-27 |IRC:70-1977 Guidelines on Regulation and Control of Mixed Traffic in
. Urban Areas.
A-28 IRC:72-1978 Recommended Practice for Use and Upkeep of Equipment,
Tools and Appliances for Bituminous Pavement.
A-29 |IRC:73-1980 Geomelric_Design Standards for Rural (Non-Urban) Highways.
A-30 JIRC:75-1979 Guidelines for the Design of High Embankments.
A-31 |IRC:78-1983 Standard Specifications and Code of Practice for Road
Bridges, Section VII - Foundations & Substructure {First
Revision).
A-32 [IRC:81-1981 Tentative Guidelines for Strengthening of Flexible Road
: Pavements Using Benkelman Beam Deflection Technique.
A-33 [IRC:82-1982 Code of Practice for Maintenance of Bituminous Surfaces
| of Highways.
A-34 [IRC:83-1982 Standard Speciﬁcations and Ceode of Practice for Road
. Bridges, Section IX - Bearings, Part I: Metallic Bearings.
A-35 |IRC:83-1987 Standard Specifications and Cede of Practice for Road
Bridges, Section IX - Bearings, Part I[: Elastomeric
Bearings.
A-36 |IRC:86-1983 Geometri¢ Design Standards for Urban Roads in Plains.
A-37 |IRC:87-1984 Guidelines for the Design & Erection of Falsework for
Road Bridges.
A-38 |IRC:89-1985 Guidelines for Design & Construction of River Training
& Control Works for Road Bridges.
A-39 JIRC:92-1986 Guidelines for the Design of Interchanges in Urban Areas.
A-40 |IRC:93-1985 Guidelines on Design and Installation of Road Traffic
Signals.
A-41 |IRC;94-1986 Specifications for Dense Bituminous Macadam.
A-42 |IRC:98-1988 Guidelines on Accommaodation of Underground Utility
' Services Along and Across Roads in Urban Areas.
A-43 lIRC:101-1988 Guidelines for Design of Continuously Reinforced

Concrete Pavement with Elastic oints.

A-44

IRC:102-1988

Traffic Studies for Planning Bypasses Around Towns.

A-d45

{RC:104-1988

Guidelines for.Environmental Impact Assessment of
Highway Projects.

A-46

IRC:106-19%0

Guidelinzs for Capacity of Utban Roads in Plain Areas.




OTHER PUBLICATIONS

B-t |Paper No.238, 1963 - Considerations in the Design and
Sinking of Well Foundations for Bridge Piers (with
Discussions) by B. Balwant Rao and C. Muthuswamy,
B-2 [Study on Capacity Augmentation of Center for Resérch and Planning in
East-West Corridor Across River Yamuna Highway and Transpoitation Systems
Along Nizamuddin Bridge '
B-3 |Regional Plan 2001 Nationat Capital Region Planning
. Board Government of India '
B-4 |Peasibility Study for the Expressways National Capital Region Planning
in the National Capital Region Board
B-5 {Joumnal Nov,1993 Indian Road Congress(iRC)
B-¢ |Indian Highways  June,1994 IRC '
B-7 |Indian Standards . Indian Standards Institution
{Criteria for Easthquake Resistance
Design of Struciures) .
B-8 |india ' 1993-1994 Indian Express-Vans
B-9 |Handbook of Statistics, 1993 Cenfederation of Indian [ndustry
B-10 lindia, 1993 Ministry of Information and Broadcasting
B-11 |Year Book, 1992
B-12 |Report on Cun'ency and Statistical Statement
Finance 1989-90
B-13 jRoad Map of India Suirvey of India | :
B-14 }Annual Report, 1993-94 Ministry of Surface Transport
B-15 |Eighth Five Year Plan, 1992-97 Planning Comission Gov. of India
B-16 |Direct Taxes Ready Reckover,1989-90 : N
B-17 |Customs Tariff of India, 1989-90
B-18 |Income Tax and Sales Tax, 1994-1995
B-19 |[Sualistical Pocket Book, 1992 India Central Statistical O_rganisalion.
Department of Statistics, .
~ iMinistry of Planning, Government of India
B8-20 {Central Excise Taniff, 1944-95 A Cen-Cus Publication
B-21 {Customs Tarsiff, 1994-95

A Cen-Cus Pubulication
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SPECIAL PUBLICATIONS BY IRC

C-1  |Manual for Highway Bridge Maintenance Inspection
C-2  |Guidelines for Evaluation of Load Camrying Capacity of Bridges
C-3 |Direciory of Road/Bridge Making Machinery Manufactured in India
C-4  |Guidelines for Inspection and Maintenance of Bridges
C-5 |Guidelines on Supplemental Measures for Design, Detailing and Durability of Important Bridge Structures, 1989
C-6  |Guidelinas for the Design of Srnall Bridges and Culverts, 1990
C-7 {Report on Rating of Bridges, 1986
C-8 A Manual for the Application of the Critical Path Method to Highway Projects in India
C-9 [Handbook of Quality Control for Construction of Roads and Runways, 1989
C-10 |Guidelines on the Choice and Planning of Appropriate Technelogy in Road Construction, 1984
D.  TOPOGRAPHIC MAPS
D-1 |Topographic Map  1:1,000,000 Survey of India
1:50,000
1:25,000
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