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Section
Preparation DPR on EPC basis for 4laning of Daboka - Dimapur EXECUTIVE

SUMMARY130.167 kn) of NH-36 & 39 - Dimapur Bypass - (Assam Part)

EXECUTIVE SUMMARY (DIMAPUR BYPASS - ASSAM PART)

the rapid socio-economic development in India, there has been a tremendous growth in

of the country. This has resulted in a spurt of freight and passenger transport

and increase in demand for better quality of road and transport system'

of India have undertaken a massive program of development and up-gradation of

I Highways in India through improvement and widening to 4/6 lane of the existing

Highways through National Highway Development Project (NHDP) Phase I and II of

comprise Golden QuadrilatPral linking four lYetros viz. Delhi; lYumbai, Chennai and

and Nodh-South and East-West corridors of NH newvork connecting Kashmir to

(North-south) and Silchar to Porbandar (East-West). In NHDP Phase III, about

km of National Highways are proposed to be upgraded to 4-lane standard primarily on

.T basis. This project is a part of NHDP Phase IIIB..

Consultants Pvt, Ltd. (ACPL), Kolkata have been awarded the work of project

for Rehabilitation and Upgradation to 4 Lane divided carriageway configuration of

36&39fromKm38.000toKm168.167(Daboka.Dimapur)'Theprojectpreparationis

carried out in 4 stages including all engineering activities i'e., Inception Report, Draft

Repot and Final DPR with schedules. Later the work was taken over by NHIDCL

hence Final DPR on EPc basis is submitted herewith.

0.2 of NHAI

has been mandated by the Govt. of India to implement the National Highways

: Prqect (NHDP), NHDP National Highways comprise less than 20lo of India's road

but carry 400/o of total traffic.

Quadrilateral: The project envisages widening to 4-lane and improvement of high

density corridor along the existing National Highways connecting the four metropolitan

of Delhi, Kolkata, Chennai and Mumbai. The total length of the project is 5846 km and

been taken up in Phase-I of NHDP.

South and East West Corridors: The project comprises widening to 4-lane and

of the existing National Highways of about 4000km length from Srinagar to

lri (North-South Corridor) and about 3300km lengih from Silchar to Porbander

-West Corridor). Implementation of a pad of this prqect along Noth South and East

corridor has been taken up in Phase-I of NHDP along with the Golden Quadrilateral

of the balance length of NSEW corridor is in different stages of progress'

nEvtseo ptrual oerAtLED PRoJEcr REPoRT
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PreparaAon
Section

DPR on EPc basis for 4-laning of Daboka - Dimapur
130.167 km) of ItlH-36 & 39 - - (Assam Paft)

EXECUTIVE
SUMMARY

0.3 Economic Profile of Project Area

Bypass project road stretch passes through one district, viz. Karbi-Anglong in the State of

. The project road passes mainly through rolling terrain The land use on both sides of

corridor is mostly agricultural and rural.

Bypass project road stretch, passing through KAAC of the State of Assam, has the

demographic features: -

The average density of population (persons per square km) was 340, as per 2001 census

with an average growth rate of about 6.23 percent per year during 1991-2001.

The average sex ratio i.e ratio of females per 1000 males, as per 2001 census, was 929.

The average literacy rate, as per 2001 census, was 64.28 per cent.

t

t
a

o,4

0.5

ic Characteristics

The projbct area is primarily rural. Agriculture is the primary source of income for vast

majority of households. The area is economically quite backward. The principal

agricultural crops are paddy, wheat, pulses, potato, different vegetables, hofticulture and

forest Droducts.

About 31 yo population are engaged in full time occupational persuits and marginal

workers are about 5ol0.

and Issues

D

a

pur Bypass (Assam part) is a new alignment ad hence does not attract any deficiency

& Evaluations

has

pur.

rca l,

been done in Draft DPR stages for selection of suitable alignment for 4-laning of

Bypass road sections based on field data and detail study involving traffic, geo-

topographic, pavement and road condition and socio-economic aspects. A few

design applications have been considered for operational efficiency and road

design options including flexible and rigid pavement structures for new

have been considered including their life cycle costs using design methods and

ines of IRC and MSHTO. Rigid pavement is proposed having the following items:

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure
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0.6

DPR on EPc basis for  laning of Dahoka - Dimapur EXECUTIVE
S UM IIIARYi 130.157 km) of NH-36 & 39 - Dimapur Bwass - (Assam Part)

= 500 mm

= 150 mm

= 150 mm

= 300 mm

Bypass alignment options have been developed for the highway sections with all

and minor junctions / intersections.

Description and Alignment proposal

Project Road

The Bypass project road stretch is starting from existing chainage km 159.400 of NH-

36 at Lahorizan and ending at km 124.200 of NH-39 near Patkoi Bridge. The project

road is situated in the Districts of KAAC in the State of Assam & Dimapur in the State

of Nagaland.

Terrain

The project road in the entire stretch traverses through rolling terrain. Accordingly,

geometric standards for rolling terrain are to be adopted as per IRC: 73-1980 &

IRC:SP:84-2014,

Road Geometrics

i) The pavement will consist of 2x7.00 m width with 4.00 median throughout

the length of the project road. This will be

Including shyness Median - 1x5.00 = 5.00 m

. Carriage WaY - Z).7.OO =14.00 m

. Soft & hard Shoulder - 2x3,50 = 7.00 m

Total =26.00 m

ii) Horizontal curves are of design speed varying from100 Km/hr to 65 Km/hr.

iiD The gradient along the entire length of the project road is relatively rolling,

except for the high embankments in the approaches to major/minor bridges,

which are on easy grades excepting a few cases appearing in drawing

votume.

Existing Pavement

There is no existing pavement as the Bypass will be a new one,

REVISED FINAL DETAILED PROJECT REPORT
& InfrastructureNational

Corporation Limited
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DPR on EPC basis for 4laning of Daboka - DimaPur
h 130,767 km) of NH-36 & 39 - Dimapq r Bypass ' (Assam Paft)

EXECUTIVE
SUMMARY

Drainage

There is no problem of drainage as the corridor is on rolling terraln. 'l'he nos. of

culverts provided are:

Box 2x3 - 10

Slab ZxZ - 36

rotat ls
Cross-Drainage Structures

There will be new cross-drainage structures. The nos. of major & minor bridges are:-

Major Bridge - 3

. Minor Bridge - 6

ROW

The ROW will be acquired for 60.00 m width.

Land Use

The land adjacent to the proposed road is predominantly agricultural.

Relocation of Utilities

Both LT and HT lines run along / across the road at a number of places. At few

stretches, telephone lines also exist. T€lephone, LT & HT lines will need relocation in

consultation with local authorities.

Meteorology

The climate is hot and humid in summer and moderate in winter with temperatures

varying from 9oC (in winter) to 33'C (in summer).

Widening Proposals

One bypass of approximate length 14.325 km have been suggested to avoid the

heavily congested Dimapur town connecting NH-36 & NH-39. The Assam part of

Bypass will be to the north of Dimapur town.

Survey

extra traffic survey has been done for this stretch.

Traffic Growth Rate

Traffic growth rates for the prolect stretch have been assessed on the basis of the

average growth rates of vehicles on road or registered vehicles as well as the groMh

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure
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Prcparafion DPR on EPC basis for 4-laning of Daboka - DimaPur
Section 730,167 km) of NH-36 & 39 - Dimapur Bypass - (Assam Part)

rates obtained from Regression Analysis. The growth rates obtained are then

compared with the growth rates adopdd earlier for similar 4-laning projecls on other

National highways in Assam to arrive at reasonably realistic and rational growth rates

of traffic along N.H 36.

Most probable growth of traffic on NH-36 as analyzed up to the year 2036 is given in

the Table below:

Type of Vehicle Final Growth Rate (o/o)

Upto

2036

Upto

2011

Upto

2016

Upto

202I
Upto

2026

Upto

2031

Average for vehicle

having axle load>37

7.00 7 .50 7.50 7,50 7.00 7.00

Overall average growth rate for the project road section of NH-36: 5.00 % (as per

sP84-2014).

Axle Load Survey

As it is a new alignment, no Axle Load Survey has beeh done.

Standard

Terrain

The project road traverses in rolling terrain and, therefore, geometric standards are

adopted as per lRC: 73-1980 and IRC:SP:84-2014.

Design speed

Ruling speed is varying from 100 Km/hr. to 65 Km/hr. These design speeds will

govern the geometric parameters. Veftical profile will have a speed of 50 Km to 65

Km/hr. at places due to proximity of structures'

Cross Section

i) 4- Lane carriageway will be 2 x 7.00 m with raised median

ii) Width of the median is generally proposed as 5.00 m including shyness The

Roadway proposed is

Median -
. CarriagewaY -

. Hard Shoulder -

Soft Shoulder -

Total = 26,00 m

iii) Shoulder width is 3.50 m including 1.50 m paved shoulder on either side'

REVISED FINAL DETAILED PROJECT REPORT
Archtech Consultants Pvt. Ltd
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5.00mx1= 5.00 m

7.00mx2=14.00m

1.50mx2= 3.00 m

2.00mx2= 4.00 m
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Preparation DPR on EPC basis for 4-laning of Daboka - Dimapur
Sedion 130,767 km) of Nfl-36 & 39 - Dimapur Bypass - (Assam Part)

EXECUTIVE
SI,J I\4MARY

h)

iv) Cross fall for Rigid carriageway is 2.00o/o with paved shoulder, 3.00o/o for

unpaved shoulder and 3.500/o for median.

Horizontal Curves

The horizontal curves are proposed as per IRC:73-1980 & IRC:SP:84-ZOI4 and

designed .in accordance with IRC:38.

Gradient

i) Ruling - 3.3% (1 in 30)

ii) Limiting - 5o/o (I in 20) to be adopted in exceptional cases, where

Ruling gradient will be uneconomical.

Bridges and cross Drainage Structures

New 4-lane bridges & culvefts have been designed for two lanes of traffic, as per IRC

Standards & MORTH Guidelines and Specifications adopting one lane of class 70R

olus one lane of Class A or two lanes of Class A live load, whichev€r produces worst

effect. All bridges are to be provided with crash barriers.

Road lunctions

There is 1 (one) major junction of the Bypass project road with mainly National

Highways.

Service Roid, Footpath and Drains

No Footpath are proposed. Only Service Roads of width 7.00 m are proposed at 4

corners aI crossing of NH - 39 and Dimapur Bypass.

Underpass

Traffic warrant underpass for vehicular & cattle. There are Underpasses 2 nos Cattle.

There is a history of Elephant Corridor and so, one 4 50 m high Underpass has been

proposeo.

ROB/Flyover

There is one R.O.B on the Bypass project road stretch and one Flyovers on NH-39'

Structure

oDtion studies have been carried out for both rigid and flexible pavements based

the design standards of IRC and AASTHO methods. Generally, the rigid pavement option

out to be economical based on the life cycle costing. Rigid pavernent has been

for the Servic'e Roads due to their very low volume of traffic. Following pavement

have been proposed for the project stretch:

o,9

pavement for new construction Subgrade

GSB/Drainage layer

500 mm

= 150 mm

REVISED FINAL OETAILED PROJECT REPORT
Archtech Contultants Pvt LHES-6



DPR on EPC basis for 4-laning of Daboka - Dimapur
730.167 kfi) of wH-36 & 39 - Dimapur Bypass - (Assam Part) SUMMARY

EXECUTIVE

DLC

PQC

150 mm

300 mm

by

Impact Assessment

objectives of the Environmental Impact Assessment study are: 1) to establish the

environmental settings of the project area through generation of primary data and

of secondary data, 2) to evaluate potential environmental impacts from the project

ore-construction, construction and operational phases and identify appropriate

measures/ 3) to prepare an effective Environment Management Plan and to

an Institutional Framework.

report deals with the project "Consultancy Services for Feasibility Study and Detailed

Report for Rehabilitation & Upgrading to 4/5-lane divided carriageway configuration of

-West corridor", which starts from km :A.OO loaUota; and terminate at km 168.167

) of National Highway No. 35 in the state of Assam / Nagaland and will have some

impact on the Environment. A reconnaissance survey was accordingly carried out to

the present environmental set up of the study corridor, which is the corridor for

concern, in general and proposed ROW in particular, on the basis of which

exercises were undertaken to identiFy the environmentally sensitive issues and

The purpose of the PESS (Preliminary Environmental and Social Study) is " to

any significant economic, social and environmental issues, which could require

analysis (including the analysis of bypass, short realignments, improvement of

etc.) to resolve such issues". The social and environmental screening will include,

not be limited to, the analysis of available information (supplemented where appropriate

assessment) concerning:

Areas of significance withln right-of-w€y (ROW).

Sensitive and/or critical natural habitats (e.9., national park, wild life reserves,

sarrctuaries, social groves, reserve and protected forest, social forest, wetlands etc.)

. lYajor rivers and waterways.

. Recorded religious and cultural heritage sites'

o And any potentially sensitive areas, based on recent GOI census, official data and

information from NGOs and site visit.

Environmental Features:

The new ROW generally will be 60.00 m wide.. I ne ltew Kvvv gcr rcr d y w r

. Bipass Road passes through / side by Lahorijan, Gautam Basti, Khatkhati etc.

Possibility bf generation of gaseous and particulate pollutants in these urban and

semi urban areas is more.

REVISED FINAL DETAILED PROJECT REPORT
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Prcparation OPR on EPC basis for 4laning of Daboka - Dimapur
Section 130.167 km) of NH-36 & 39 - Dimapur Bypass -

EXECUTIVE
SUMMARY

. The main drainage system of the area are deep gorges. Besides, there are numerous

tributaries of these drainage systems, which cut across Bypass at different chainages

from Lahoruan to Patkoi Bridge resulting in 6 nos, of minor Bridges and 4 nos major

bridges.

. There are number of plantation trees, mainly, Ahat (Pipal), Caseasima, Segun (Teak),

Rubber, Gamarl, Sonaru, l4ango, Simur, Gulmohar, Sirish, Sesam, Eucalyptus and

Acacea. Among the big trees Mango, Jamun, Ahat (Pipal), Kathal and Bargad are

more or less common.

. Construction of one bypass for Dimapur town would be required to avoid significant

social and environmenkl impact of 4-laning the road.

. Ditches, submersible reaches and many water bodies exist withln the study corridor.

Raising the formation level of the new 4-lane road for four laning would be required

in several stretches.

major areas of concern from environmental angle appeared to be as follows, from PESS:

I Dust and sound pollution pafticularly at sensitive areas during construction of road

> Protections of social plantation forest within and outside the ROW

> Existence of natural water bodies very near to road

> Presence of telephone lines & posts, electric lines & posts, low and high tension

posts, transformers, tube wells etc.

improvement associated with road projects invariably provides positive socio-

'lic benefits. However, the road project can produce complex negative impacts during

construction and operation stages. Since the proposed road works do not involve

and improving the existing road, the overall environmental and social impacts will

Impacts during both construction and operation phases are considered. In the

specific mitigation measures for the impacts identified are presented along with the

that will be responsible for implementing and monitoring the requisite

Environmental Management Plan associated with the following four broad

of activities:

> Construction of road and associated structures

,, Construction materials procurement storage and handling

> Construction and operation of project camps/compounds

> Operation phase

cost of implementation of EMP will be about Rs 154'12 lakhs for Bypass

the background of environment screening report in Feasibility stage, detailed

Impact Assessment study is necessary to safeguard the environment impacts

are broadly outlined below:

ffi
& Infrastructure ES INational

Corporation Limited
Archtech Consultants Pvt LH



PreparaAon DPR on EPC basis for 4-Ianing of Daboka - Dimapur
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EXECUTIVE
SUMI\,IARY

> To make an assessment which delineates the siqnificant environmental effects of the

prolect;

To describe and quantify the magnitude of the effects;

To determine the feasible mitigation measures for minimizing, eliminating, or

off5etting unavoidable adverse effects; and

To recommend the most appropriate prevention and/or mitigation measures

Screening and Social Assessment

, about one-third of the population along the project area belong to vulnerable

i.e, SC, ST and OBC. Widening of the existing road to 4-lane ls expected to bring

positive social changes by way of reduced travel-time, increased access to markets,

and educational institutions, improve community facilities and health care services

ing to overall development of the region in gengral and the project area in particular.

peopre are:

111

I Assessment

social screenino and assessment has been carried out for the entire stretch

h extensive field visits and public consultations with proJect-affected persons and some

persons from all walks of life in the project area.

properties

of the project would involve acquisition of some areas of land and structures

pucca and semi-pucca/ kachha. Suitable compensation will have to be paid to the

of these properties, as per the Govt. policies and regulations. Affected properties are:

Semi Pucca

(sP)

102

251.09

Io+os

517.50

872.ti
416.00

3135.20

1391.31

& Infrastructure
DETAILED PROJECT REPORT

ES-9
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851.33

1640.02
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DPR on EPC basis for 4-laning of Daboka - Dt'mapur
130,767 km) of NH-36 & 39 - - (Assam Part)

EXECUTIVE
SUMMARY

r--si.
I No.

i^-

of Village

& Infrastructure

Semi Pucca Kachha (K)

(sP)

lahorijan / Khatkhati P.S. 36.00

791.58 915.34

5,302,16 11,895.53

cost for Rehabilitation and Resettlement Program

tentative cost of acouisition. of land and Rehabilitation and Resettlement beyond ROW

ing those required for construction of 4-lane bypass is estimated as Rs. (173.88 +

27) i. e Rs 1.212.15 lakhs, which would form a paft of the project cost"

& Road Markings

provision for signages viz. overhead gantry signs, direction / information boards

are proposed as per IRC: 67-2001 for the entire Bypass project reach. Besides, suitable

is proposed for road markings for centre line, shoulder and median side edge lines

for the entire length. Besides, painting of median kerbs and provision of reflective

rds, at the intersections and median openings, have been proposed to ensure road

Audit & Safety Audit

entire consultancy services comprising Feasibility Study and Detailed Project preparation

being carried out at every stage adopting the various IRC Codes and Standards,

ins, Guidelines, Manuals and Circulars of [4OSRTH, as well as International

and Practices, wherever required to ensure quality of the DPR. Adequate emphasis

been given on the accuracy of field survey, hydraulic and sub-soil investigations and

lysis of data to develop a fairly accurate and cost-effective DPR for implementation of the

in view the growing concerns of the client and the road users, adequate provision

been made in the project proposal for provision of minimum number of median openings

Besides, suitable piovisions are also to be made for ensuring safety during construction

outlining the minimum requirements to be fulfilled by the contractors during

of the prqect and making appropriate provision accordingly in the Estimate

and Recommendations

following are the major conclusions of the Feasibility Study Report:

REVISED FINAL DETAILED PROJECT REPORT
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SUMMARY

a

a

The Bypass project road is proposed to be constructed to four lane standard by new

construction in a length of about 14.325 km.

One 4-lane bypass is proposed for Dimapur town.

There will be 46 nos R.C. Box culverts in the Bypass alignment.

There will be 6 Nos lvlinor Bridges in the Bypass alignment.

There will be 3 nos Major Bridges in the Bypass in the Bypass alignment.

There will be 1 No ROB & 1 No Flyover on the Bypass alignment.

The project is not economically viable. Accordingly, project should be undertaken on EPC

The Bypass project road stretch of about 14.325 km length from Design Chainage Km

118.050 to Km 132.375 (Lahorijan to Assam Border) has been considered as one

construction package.

The estirnated cost of the proposed new Dimapur Bypass of the projeci stiJtch to four

Iane standard (including centage charges) works out to Rs, 570,24 Crores wtth rigid

pavement. (Rs.39.81 cr. / km).

Corporation Limited
Archtech Consultants P\/t Ltd
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DPR on EPC basis for 4Janing of Daboka - Dimapur
130.167 km) of NH-36 & 39 . - Dimapuf Bypass - (Assam Paft)

OVERVIEW

Introd

CHAPTER - 1

OF NHAI'S ORGANISATION AND ACTIVITIES, NHDP PROGRAMME AND PROJECT

FINANCING AND COST RECOVERY MECHANISM

is a vast country. and has one of the largest road networks in the world. The primary1.1 lnd

Ine

system covers the National Highways, the secondary road system encompasses the

e Highways and Major District Roads (MDR) while the third category lncludes other

Roads (ODR) / rural roads. The Ninth Five Year Plan has laid emphasis on a

dinated and balanced road network development throughout the length and breadth of

country. lmprovements taken up will give a big boost to rural economy by giving a direct

faster access from hinterland to main marketino centres / metroDolitan towns.

Development is a key indicator of progress of a nation. Surface transport

forms an integral component of infrastructure development. In our country

transport infrastructure largely consists of roads and railways while inland water

and air.transport play supportive roles. Today the preferred mode of travel, between

and railways for both goods and people, is the road transport as it caters door to door

etc. and offers movemeht flexibilitv.

share of freight traffic by roads is about 70% as compared to about 30% by rail and that

of passenger traffic by road is approximately 85% as compared to 15% by ra!|. A

y carried oLrt by World Bank indicates that there will be a saving of about Rs. 8000 crores

year in VOC and fuel consumption after completion of Golden Quadrilateral alone

g four metro cities.

National Highways have utmost significance in the road transport sector as they link

cities and ports and carry a substantial part of road traffic. The road network in the

te

is approximately 3.3 million kilometers out of which National Hjghways constitute a

of 05,569 km. Though the National Highways is only 2% of the total road network, they

about 707o of the freight traffic and 85% of the passenger traffic. The whole road

is, therefore, seriously capacjty constrained which adversely affect traffic movement

that of goods. The problem is further accentuated due to accelerated growth in

VC Dooulation from 3 lakhs in '1951 to about 500 lakhs in the Year 2000 with substantial

in axle loads.

h the vehicle population has increased manifold from the Year 1951 , the growth in

of the National Highways has been very modest as under: -

REVISED FINAL DETAILED PROJECT REPORT
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Preparation DPR on EPC basis fol 4-laning of Daboka - Dimapur
Sectior' 130.167 km) of NH-36 & 39 - - - lAssdm Part

Lenqth of NH(Km)

21 ,440

23,838

31 ,67 1

33,6 50

58,112

65,569

OVERVIEW

q)

c)

o)

0

Year

1951

1971

1981

'1991

2001

2005

1.5

NHAI

l.O

minimum standards of National Highways should be two lane carriagewav. However,

40% length is still single lane I intermediate lane width carriageway. Only about 5%

of the National Highways js with 4 lane facility. Apart from these the maintenance of

has been below standards due to availabiuty of only 40% of the required

ce funds.

to phenomenal rate of increase in vehicular traffic (about 7-10o/o per year) and heavier

loads, the National Highways have come under tremendous pressure. l\/oreover, due to

of adequate maintenance and upkeep, these highways suffer from a number of inherent

Poor riding quality

Structurally inadequate pavement

k / missing bridges

and Role.

to give a boost to the economic development of the country. the Govt. of India haslnr

tak

the

1 ) to oversee, to plan, coordinate, finance and implement the massive programme for 4/6

upon itself to rectify the mismatch in the increase in length of National Highways and

road traffic volume and other existing deficiencies of the road network in the country.

rdingly an autonomous body - The National Highways Authority of India (NHAI) was

co by an act of Parliament, National Highways Authority of India Act'1983 (Act 68 of

of about 13000 km of National Highways since 1999 under National Highways

pment Project (NHDP) Phase land ll..

NHAI broadly composes of :

Chairman

FulFtime Members (not more than six)

Part{ime Members (not more than four)

members of the Board are appointed by the Central Govt. The present position is given

(Adm )

Full time

Full time

Full timeber (Finance)

& Infrastructure
REVISED FINAL DETAILED PROJECT REPORT
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- Full time

- Part time

- Part time

(Technical) - 3 Nos.

, Plann ing Commission

(MORT&H)

. Roads & Special Secretary |\4ORT&H - Part time

,ry (Expenditure) - Part time

ine organisation of NHAI is presented in Fig 1

: National Highways Authority of India Act, 1988 stipulates the function and activities

NHAI very clearly. The main activities of the NHAI are:

Survey, develop maintain & manage highways

Construct offices or workshops and establish. maintain hotels. motels etc. near highways

Construct residential buildings, townships ior its employees.

Regulate and control the plying of vehicles on the highways.

Develop and provide consultancy & construction services in India & abroad and carry on

research activities in relation to the development, maintenance & management of

highways.

Provide 6uch facilities amenities for the users of the highways, which are in the opinion of

NHAI necessary for smooth flow of traffic.

Form one or more companies under the Companies Act, 1956 (Acfl of 1956) to further

e efficient discharge of the functions imposed on it by this Act.

Engage or entrust any of its functions, to any person, on such terms and conditions as

be prescribed.

the Central Govt. on matters relating to hlghways.

st, on such terms and conditions as may be mutually agreed upon, any State Govt. in

lation and implementation of scheme for highway development.

Jees on behalf of Central Govt.

fake all such steps as may be necessary or convenient for or may be incidental to, the

of any power or the discharge of any of its functions.

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure 1- 3 Archtec h Con sul tants Pvt. Ltd.
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Preparatton
Secliof|

DPR on EPc b;sis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 . - Dimapur Bwass - (Assam Part)

Under construction

Balance under process

OVERVIEW

1.7

d

d

Corridor

1.8 A

Information System

has developed an extensive network of computerised information system to monitor

ress of works in various projects. Updated progress data, reports, bottlenecks in

nentation etc, flow from numeTous Project lmplementation Unit (PlUs) to the Corporate

Quarter and vice-verse on a dailv basis.

ln ition, a study on Corridor Management Information System is in progress for

nt of a comprehensive data bank on inventory of corridor assets for future

nt operation and maintenance programmes once the present NHDP is completed.

nagement

or lvlanagement Unit (CMU) has been set up headed by CGM with support staff for

of toll, maintenance of the road, incorporating value added services e.g. provision of

medical assistance in case of accidents, evacuation of disabled vehicles enhancement

Dcr\rry rl,d(urEr slu.

Programme

has taken up in addition 4lanning of about 356kms of roads for prcviding road

to l2rmajor ports in the country. The status as in Sep, 2002 is as follows:

Total length - 356 k.m. approximately.

- 69 k.m.

- 243 k.m.

- 44 k.m.

/ 6 laned

ys Develgpment Programme (NHDP)

National Highways Development Project (NHDP) was announced by the Prime Minister

ber 24, 1998. The Task Force headed by the Dy. Chairman. Planning Commission

Port Con

1.9 N

on October 30,1998. Under the NHDP, 1 3000 km length of National highways has

taken up for improvement and widening to 4/6 lane since 1999 and is targeted to be

pleted by Dec 2007 at an estimated cost of Rs. 54000 crores (at 1999 price level). The

is being implemented by NHAI. NHDP Phase land ll have the following

ponents: -

Golden Quadrilateral (GQ) comprising National Highways connecting the four

metropolitan ciiies of Delhi, l\4umbai, Chehnai, Kolkata. The total length is 5846km and rs

scheduled for completion by Dec 2005. Out of 5846 kms, 4611 kms have already been

completed, 135 kms are under implementation and 84 kms are yet to be awarded

(progress as on 28-2-2005).

North-south (NS) corridor is comprising the National Highways connecting Srinagar to

Kanyakumari and East-West (EW) corridor is comprising the National Highways

conn€cting Silchar to Porbandar. The NSEW corridor has a total length of about 7300km

and is scheduled for completion by Dec 2007. Out of this, 692 kms have already been

o)

FINAL DETAILED PROJECT REPORT
't- 5 A rch tech Con su ltants Pvt.Ltd.
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f DPR on EPC basis for 4-laning of Daboka - Dimapur OVERVIEW
th 130-167 ktn) ol NH-36 & 39 - - Dimapur Bypas - (Assam Paft)

completed, 886 kms are under implementation and 5696kms are yet to be awarded

(progress as on ru-z-zuuc).

A state-wise details of 4-laning of National Highways is given below:

National Highways Distribution and NHAI's Laning Programme

st.

No.

State Name Length

of NHs

in

State

(kms)

Length of 4-La

NHDF -'-'_
ning by NH

-"-Fod

Connecti

vity

Al (in kmi
i btners Total

1864

0

is{-
-72t

0"-
1S

69

18 I

11e5 I

350 
I

14

405 I

192
- iioa
' 

170
;;;-'ooo

1Bt- I

ol
o'l
0l
61

518 
I

0

2e6- 
I.---.-l

1234

ol
iose I

GQ NS EW

1. An( hra Pradesh 4002 1016 753 83

2. ArL lachal Pradesh 392

3. As{ am 2836 753

4. Bih 3301 ?06 517

5. Ch ndigarh 24

6 ch ttisgarh 1810 18

7. Del ll 7t 25 34 10

8. Go 269 18

9. Gu rrat 2461 485 654 56

'10. Ftal r'ana 1361 152 180 18

11 Hin achal Pradesh 1188 14

12. JAT rmu Kashmir 823 405

tJ. Jh -khand 1614

14. Kal lataKa 3570 053 125 60

lc. Kel 1440 '160 10

16. lvla lhya Pradesh 4664 524 't42

17 t\4 a rarashtra
____.':.
ripur

JOZO 489 232 44 17

18 lvla 954

19.

20.

Me Inaiaya

)ra m

717

lvliz

Nal

927

aland 369

22. Ori 3301 444 74

Por dichery 53

24. Pul Jab 1553 296

?5. Ral rsthan 4597 722 32 480

26. sik m 62

27. 'l-^ ril Nadu J/CO 341 851 57 450

28. Tri ura 400 0

Client:
National
9i_nel.q,r

-- 
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1.1',| Phase lll

DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

Pradesh

581',l2

OVERVIEW

;-;; Iozo

0l

5846 653 14217

ition to Port Connectivity and other National Highway works mentioned above, NHAI

also been entrusted recently with the task of development of about 10000 Km length of

identified National Highways in various states to 4-lane standards to provide suitable

of state capitals and all important National Highways to NHDP corridors. This

is intended to be implemented through public and private participation on BOT

. The progress in this regard is as under: -

1 .12

Project

'1.13

D)

c)

. o)

D)

o)

Total length of other NH under improvement

Completed

In progress

Yet to be taken up

National Highways

the above upgradation works, certain other National Highways are being improved as

Total length of other NH under improvement

Completed

In progress

Yet to be taken up

- 10000km

- 30km

- 9970km

777 Km.

287 Km.

132 Km.

358 Km.

and Recovery Mechanism

financing - NHAI proposes to finance its pro.iects through a. host of financing

for effective and perceptible development of the National Highways network In

the country for.which a staggering amount of Rs. 1,65,000 crores (at 1999 price level) is

a) A Central Road Fund Act 2000 has been enacted dedicated for development and

maintenance of roads. This is a non-lapsable fund and is financed by levying cess on

petrol and diesel from time to time. Presently, the accrual would be about Rs 6000

crores. The expenditure of funds accrued from this source is to be allocated in the

following manner: -

i) 50o/o of the cess on HSD for development of rural roads

ii) Balance 50% of the cess on HSD and the entire cess collected from petrol will be

apportioned as under: -

FINAL DETAILED PROJECT REPORT
& Infrastructure

Limited
A rch tech con su I ta n ts Pvt. Ltd.



DPR on EPC basis for 4-taning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

OVERVIEW

57.5% for development and maintenance of National Highways

12.5% for construction of ROB and safety works at unmanned r€ilway crossings

Balance 30% for development and maintenance of State roads.

Assistance from external multi-lateral agencies such as the World Bank, Asian

Development Bank, OECF for improvement of the National Highways. An amount of

approximately Rs. 8000 crores has been arranged by NHAI from World Bank and ADB.

NHAI has set up its own companies for borrowing funds from the market by issue of

infrastructure bonds for financing NHDP projects.

Encouraging private sector participation in highway development through Build, Operate

and Transfer (BOT) schemes and providing a number of incentives such as exemption of

custom duties on import of "State of art" road construction equipment, ten years income

tax exemption to be availed within 20 years of commissioning the facility, capital grant

upto 40% of project costs to make it viable and toll rates indexed to whole sale price index

and permitting development of real estates along the highway. For these projects Govt.

has prepared model concession agieement for prolects costing less than Rs. 100 crores

and those costing more than Rs. 100 crores.

Recovery Mechanism - The mechanism for recovery of the project cost is by

toll check posts and collecting toll tariff from users. Govt. has laid down the rates

for various types of vehicles. A special purpose vehicle ('SPV') will be constituted for

projects on BOT Basis, which would go to the market for borrowing money and then

through toll colleciron. The following are broadly the modes of financing of NHDP: -

Project fully financed by NHAI and cost recovery through toll. (EPC Project)

Construction by full private participation and colleclion of toll by private

entrepreneur for BOT projects.

Grant by NHAI upto 40% to BOT entrepreneurs from NHAI fund to bridge the

viability gap for BOT projects

Annuity payment by NHAI to private entrepreneurs implementing the proiect at

their cost (BOT - Annuity prolects).

the instant project of 4/6 laning of NH-36&NH-39 from Daboka to Dimapur NHAI has

project implementation on BOT basis. NHAI Administrative set-up consists of 1 no.

Director, NHAI, PIU Nagaon with the support of Managers (Technical), under Chief

Manager, Guwahati (NE) & R.O., Assam

t

t

t

1.14

of

a)

b)

c)

d)

& Infrastructure
Llmited
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Seclion
Preparction DPR on EPc basis for 4-laning of Daboka - DimaPur

130.167 km) of NH-36 & 39 - - - (Assam

CHAPTER- 2

PROJECT DESCRIPTION

SCENARIO:

prqect road irlong N.H 36 in the scope of the consultancy services for Feasibility study

Detailed Project Repon (DPR) stretch from Daboka- to Dimapur (Km 38 00 to Km

167). The road in this entire stretch generally passes through rolling terrain. The

Dimapui Bypass takes off at 159.40 Km of NH-36 (Design Ch. Km 11B'050 and

NH-39 at Design Ch. 153.058 Km near Patkoi Bridge. (Existing Chainage of NH-39 is

724.200). The Assam part of Dimapur Bypass ends at Design Chainage 132 375 Km'

Assam side Dimapur Bypass passes through/side of Lahorijan, Belijan, Gautam Basti,

Village. The stretch of Bypass extends from D'esign Chainage 118;050 Km to

Km in Assafii.

. poect road is in embankment throughout the entire length with average height of

varying from 2.00 m to 2.50 m, except for the high embankment of 5'00 m to

7 m height near the major bridge / Flyover approaches. Average height of embankment

Bypass project road stretch is as below:

Height of embankment along Dimapur Bypass (Assam Part)

< 1.00 m 7.375 Km

2.00 m to 2.50 m 2.500 Km

2.50 m to 3.00 m 1.500 Km

> 3.00 m 3,000 Kni

is no case of submergence of any stretch of project corridor in issue'

AND LAND USE

project is located in the high rainfall area with lots of matured trees and vegetation

along side of the road. In the Bypass project corridor, the road will pass through new

and felling of trees will be minimum. The land use pattern along the project

is as below:

2,t

of

Client :
National & Infrastructure

Corporation Limited

NCUSEO PIruAI OCUILED PROJECT REPORT
Archtech Consultants Pvt' Ltd.



Land use along Northern Dimapur Bypass

Type of land Length

Agricultural 95o/o

Built up area

Forest (Planted)

2o/o

-:,
3"/o

2,1.4 Rr HT OF WAY (ROW)

is no existing ROW. It is, therefore pioposed to have 60.00 m ROW throughout the

alionment.

GNMENT

proposed alignment of Assam paft Dimapur Bypass has been proposed to fulfill all

of IRC-73. IRC-37 -2072.IRC:SP:84-2014 & IRC-58-2015.

2,L.6 PA ENT

is no existing pavement as the alignment is new.

Preparation DPR on EPC batic for 4laning of Daboka - Dimapur
Secfior 130.167 km) of NH-36 & 39 - - Dimaour

of the following thicknesses as also appearing in

GSB/Drainage layer

DLC

PQC

the

inu

2.1.8

PROJECT
DESCRIPTION

However, the new pavement will

new pavement of the entire road

500 mm

250 mm

150 mm

300 mm

2,1.7 R AY DRAINAGE

Investigation has revealed that there is no drainage problem on the roadway surface in

project corridor. It has been ascbrtained that the project road is not susceptible to

In the rural stretches, the drainage of road surface follows the surrounding

Bypass project road will have practically the same traffic except those entering Dimapur

. The Traffic on the road are mixed in character. It consists of both fast and slow movinq

As per the tramc survey conducted as a paft of this Feasibility Study, the total no. of

moving vehicles per day on the project road stretch with difFerent tables and the total

is appended in the table below :

& InfTastru€ture Archtech Consultants Pvt Ltd.National

AD

Corooration Limlted



PT

5e
eparatton

9tj9n -(!e!,)

veh cle Type

MBl
(on NH-35)

MB2
(On NH-36)

MB3
(On NH-35)

MB4
(on NH-35)

No. PCU No. PCU No. PCU No. PCU

Two Wh )eler 319 160 501 250 447 224 76 38

Three \ neeter 281 281 7L9 2r9 3t2 372 69 69

Carileel /Van/Taxi 42r 427 329 329 468 468 103 103

Bus
Mini 28 42 23 37 .'I 4'7 7 11

Standa rd t41 424 t74 347 155 465 36 108

LCV 55 B3 77 1l) 79 119 36 54

2-Axle L/O 529 244 733 253 758 7L4 342

3-Axle 20 91 28 1ZO 29 130 1J 59

Semi-artc/
artc.

0 0 0 0 0 0 0 0

Slow m( r'ing vehicle r778 1981 118 5 778 1?1q 914 702 lt

Total 2,679 4,0t2 2,770 2,928 2,989 3,437 s56 835

Source: Pnmary Traffic Survey March- 2007

Table 2r Representative Traffic -- Homogeneous section wise

EOo i,,
E(,)

g
OJ

3

.3

0,

6

;
o
!)

F

oF
o

o)
o)

u

Bus Truck Agricul
Trac--t

I

-l

3t

tural
!or q|L

:
o

o

g

r!

o -g
'if'E6

3

ir "E= -o

3g F
OL6ll
-tl

Section
I

Nos. 423 27t 406 27 !37 7l 224 26 0 0t0 1393 :,2917

1224 34sB 
I102 s5s 
I

s1 1835 ]

PCU ztl 271

'la i os

406 47 410 '106 673 115 0 0 0

Section
II

Nos. 103 7 36 36 IL4 1-t 0 0 0

PCU 38 69 103 11 108 54 342 59 0 00

Table 3: Peak t

-1.-
I 9reo::t
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lour Traffic Volume in PCU s
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MI 2 105 10:00 - 11:00 81

MI 3 r25 4:00 - 5:00 101

MI 4 25 8:00 - 9:00 33
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Section Len

DPR on EPc basis for 4laning of Dahoka - Dimapur
130.167 kn) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

PROJECT
DESCRIPTION

Table 4: Final adopted Most Likely growth Rates

VEHICL
CATEG(

2007-011 20t2-t5 2017 -21 2022-26 2fJ27 -31 2032-36

_ 10 s0

__ 13q0

10.00

7 .00

7 .00

Two Wl eeler 10.00 10.50 11.00 11.00 10.50

Three V 'heeler 12.50 13.00 13.50 13.50 13.00

Car, Ta)
Van

t, Jeep/
9.50 10.00 10.50 10.50 10.00

Bus 7.00 7.50 7.50 7.50 .. 7.00 
.

7 .00Goods \ ehicle 6.50 7.00 . 7 .50 7.50

Tractor 2.00 2.00 2.00 2.00 2.00 2.00

Averag( (FMv) 7 .92 8.33 8.67 8.67 8.2s I 8.25

Slow M
Vehicle

rving
2.00 2.00 2.00 2.00 2.00 | 2.00

vehicl
5: Base Year Peak Season Average Daily Traffi€ (PSADT) on Project Road

I Type PSADT for Section - I PSADT for Section - II
Number PCU Number PCU

2 Whe :ler 542 ?77 Q7 49

3 Whe tler 347 2.47 88 88

Car lJe ep/Van/Taxi 520 520 732 r32
Mini B ts 35 53 9 t4
Full Bl s t76 526 46 138

LCV 91 I.'O 46 69

2-Axl€ Truck 287 863 746 438

3-Axl€ Truck 33 747 76

Semi / rtc./Artc, 0 0 0 0

Total ast Moving Vehicle 2031 2863 581 1004

Slow I loving Vehicles 1393 rz24 r02 fI

SIow .
Togetl

nd Fast Moving Vehicles
er

3424 4087 683 1055

2.7

Nat

.,9 T
T

nt:
ional I

SURVEY

lraphic Survey of the entire road stretch under report has been carried out following

ations in the TOR as well as to meet the requirements of the relevant Codes i

at.

stations were established at suitable locations on the project road, based on wf

rse stations were fixed on the roadside embankment to capture Topographic Sur

for developing the geometric features of the existing road. Details of GPS, Trav€

ns etc. have been annexed in the Bypass Drawing volume submitted.
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ways & Infrastructure 2'4 Archtech Consultants
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DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

PROJECT
DESCRIPTION

2.2

2.2.L

PROPOSAL (BYPASS)

LANING

with the general policy of NHAI and sound engineering practice, thc prJposed new

will be concentric to ROW mostly and as 4-lane.

OF SUBMERSIBLE REACHES

enouiry reveals that there is no such case of inundation of project corridor during

However, ponding level and HFL have been collected from Govt; agencies and local

BRIDGES;

Consideration

total length each bridge has been planned to be the same or slightly more in length

of the bank lines, unless hydraulic study and the performance record demand a larger

. The Hydrological studies have been done based on the detailed field investigation

Hydrology Engineer, who had inspected all the streams having major and minor

and collected field data for computation of various Hydroloqic/Hydraulic parameters

the catchment areas of all the streams are either calculated from Topo Sheets of Survey

or from local Water Resources Depaftment.

bypasses and short realignments, overall deck configuration of 4-lane new bridges for

carriageway Shall match with the overall width of the roadway in the approaches to

bridges, which will dictate the spacing between the two new bridges.

Arrangement

span arrangement is mostly single span in 6 minor Bridges.4 span Bridges are also

in 3 nos Major Bridges. However, choice of longer span length in multiple of the

span would depend on the S.B.C. of the proposed founding strata and economy In

cost of foundations of the new bridges.

/ REHABILITATION OF EXISTING BRIDGES

2,2,2

2'2:3

2.2,3,L

2,2,3,3

REVISED FINAL DETAILED PROJECT REPORT
2-9

is no such case.

,Archte.;, Ca tultants Pvt. Lt l.



DPR on EPC basis for 4-laning of Daboka - Diniapur
130.167 km) ot NH-36 & 39 - - Dimapur Bypas' - (A55am Patt)

Major i Minor

Bridge I Bridge

Nos.

ROB

Nos

Flyover

Nos

35 I. I

. PROJECT
DESCRIPTION

FOR CULVERTS

Bypass is on new alignment, but there are existing culveds as specified in Cl' 2'1 I0 2

of all proposed bridges & culverb in the Bypass project corridor are as under: -

Summary of Proposed Structures for Dimapur Bypass - Assam part

Box .

Culverts

46

2.2.6 ON IMPROVEMENT

Bypass project road has 1 number of major junction mainly with National Highways. At

junctions has been proposed at entry locations. Various Major iunctions along the

road are given below:

Remarks

BYPASS / REALIGNMENT PROPOSAL

project road passqs through very congested town at Dimapur with heavy built up areas

on sides of the road. Widening of the existing road to four lane in Dimapur town areas is

economical and practical due to huge financial involvement for high cost of acquisition of

and structures and shifting of utilities. As such, suitable four lane bypass is proposed for

town to the north of Dimapur town in Assam pad and Nagaland part has since been

BY-PASS EXERCISES

to avoid the congested and built up area at the end point of NH-36 at Dimapur in

section construction of a By pass connectlng NH-36 with NH-39 is

. Accordingly necessary survey has been conducted for 8 alternative alignments in

to existing alignment of NH-36 connecting NH-39. The recommended one has the

of NHAI, KAAC & Govt. of Nagaland.

l

& Infrastructure
REVISED FINAL DETAILED PROJECT REPORT

2-to

Lahorijan on NH-36

CorDoration Limited
Archtech Consultants Pvt. Ltd.



2,2,9

DPR on Erc basis for 4-taning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - -

CE ROADS

is a new alignment, there is no such case. But at Flyover point where Bypass crosses

, service Roads have been Drovided at all 4 corners for vehicles who do not want to use

ATH AND COVERED DRAINS

As

NH

2.2.LO

2.3 SO

2.3.1

is no such case.

2.2.Lr ROTARY:

is no requirement of traffic rotary in the project corridor.

PLAZA:

is no such case as the work is on EPC basis.

2.2.L3 BAY/TRUCK BAY

are one such case of Bus Bay at design Ch. 128.682 to 12B.7BZ which have been

2.2.L4 MARKINGS/SIGNAGES/ROAD FURNITURE

signages as per IRC standard mounted on post or overhead gantry, required

and traffic control will be provided at suitable locations. Thermoplastic road

road studs, delineators, crash barriers etc. will be provided at required locations to

adequate safety of the road users.

AND MATERIAL INVESTIGATION:

uction

Feasibility Study Report includes the report on soil and material survey and investigation

for the proposed Bypass of Dimapur.

survey & investigation was conducted through site visits,

ls, collection of representative samples of material, testing

the

and laboratory.

work was done in accordance with the Terms of Reference (TOR) of the project following

uidelines contained in the relevant IRC and BIS Codes. All the field and laboratory tests

conducted by a group of experienced personnel under the guidance of the qualified and

Geo-technical and Material engineer.

discussions with local PWD

of the samDlec both in the

REVISED FINAL DETAILED PROJECT
2-tl Archtech Consultants Pvt- Ltd.



Preparation DPR on EPC basis for 4laning of Dahoka - Dimapur
Seclion 130.167 km) of NH-36 & 39 . - Dimapur Bypass - (Assam Part)

& Infrastructure

PRO]ECT
DESCRIPTION

purpose and scope of the soil and material investigation are as follows:

(a) 'o determine the characteristics and strength of the sub grade along the proposed road

well as along the proposed alignment for 4-laning. The following tests were done:

In-situ density of the sub grade.

Field moisture content to determine Field Dry Density.

DCP (Dynamic Cone Penetration) tests as per TRRL (UK) Road No. I to correlate the

results of oenetration data with field CBR.

Modified Proctor tests to determine maximum dry density and optimum moisture

content of the sub grade soil in the laboratory.

Classification (grain size and Atterberg Limits) of subgrade soil.

Laboratory CBR (both un soaked and 4-day soaked) at three energy levels.

laboratory tests conducted to establish the suitability of the borrow areas are as follows:

Grain size

Modified proctor test

Liquid and plastic limits

CBR at three energy levels

(b) o tocate the quarries and testing of stone aggregate as available to evaluate their

for use in construction of Pavement, such as GSBi Drainage layer DI C & PQC.

Aggregate Quarry

Material Available

Delai Syanalong Store Quarry

Dimapur Nichugh

Quarry

tests included were as follows:

. Sieve Analysis

. Flakiness and Elongation index

. Specific gravity and water absorption

. Aggregate imPact value

ffi

& Kukidalong River

Archtech Consultang Pvt Ltd.
Corporation Limited

2-12



Preparahbn
Sectior (Let

(c)

DPR on EPC basiS for A-laning of Daboka - Dimapur

!3!:!67 kln) af NH:36 I le : !!y!e!!!Uet:: (A:*I!,98)_ 
-_ .

Ind Quarry

PROJECT
DE9!RrPnoN

sl.

No,

Ni me & Quarry Location Material available

s;il*----

^,'.:.'-.'''.5ano

Sand

1 Di napur Sand Mahal 168'KmofNH-36

2 Ni hugh River Quarry 16BrH Km bf NH - 36

3 Kr long River Quarry 168'' KM of NH - 36

Tes

bitr

the

Client;
National
Developl

ing of available sand in the close proximity of the existing highu

ninoijs mixtures and cement concrete work. The following tests

iuitability of fine aggregates:

. Sieve analysis

. Fineness Modulus

. Specific gravity

. Deleterious content

t of the quarries around the project area are closed during monsr

following field and laboratory tests have been conducted:

. Laboiatory Tests of sub grade soil

. Laboratory Tests of borrow pit soil

. Field Density and O.M.C

. Grain Size Distribution Curve

. Atterberg Limits

. Modified Proctor Test

. Dynamic Cone Penetration Test

. Laboratory CBR I ests

ways & Infrastructgre 2-13
Corporation Limited

lay were done for use in

were done to determine

)on.

Archtech Consultants Pvt Ltd'
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DPR on Epc basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

METHODOLOGY

3,2

3.1

3,3

3.3.1

3.3.2

3.3.3.1

3.3,3 To

CHAPTER - 3

METHODOLOGY ADOPTED FOR DETAILED PROJECT REPORT

basic purpose of Detailed Project Report, is to plan and undeftake all the relevant field

ies including topographical surveys, traffic surveys, engineering surveys and

interaction with local Ncos/stake holders working in the area and

which would provide essential inputs for designing the rehabilitation, and

ing of the existing two lane highway into a four lane divided carriageway as a partially

facility. it also aims at social screening and preliminary social assessment including

iminary L,A / resettlement plan. An indicative cost of improvement work is also

and Codes of Practices

activities related to field studies, design and documentation as enumerated in the TOR

been undertaken as per the latest guidelines/circulars of I\4ORTH and relevant

of Indian Roads Congress (IRC) and Bureau of Indian Standards (BIS). For

not covered by IRC and BIS, relevant international standards and sound engineering

should be adopted.

broad methodology as outlined in Inception Report, prepared on the basis of the Terms

(TOR) has been generally followed with certain additional items considered

during the study.

DPR basically covers all activities relating to collection of data from field and all available

of the project road. engineering surveys and investigations, design and

. While carrying out the field studies, the development plans being

or proposed for future by local bodies / Govt. depts. have been considered'

re quality of the study, all the relevant activities have been carried out as under:

lection and analysis of data

The collection of ground data as well as various surveys and investigations have been

carried out by professionally qualified and experienced staff nominated for various

activities.

Archtech Consultants Pvt. Ltd



Preparation
Sectior'

3.3.3.2

DPR on EPC bagic for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

IlIETHODOLOGY

The designated key personnel of the team were responsible for supervision of the

task of collecting data and carrying out surveys and investigations pertaining to the

areas of specialization as laid down in various standards and codes with state of the

art' instruments and equipment.

The data collected from various documents, surveys and investigation have been

tabulated in Dlanned formats.

Computers and relevant software's have beeh used for analysis of various data.

details of the engineering surveys and investigations and basic data obtained from field

during Feasibility Study are discussed in succeeding paragraphs, in broad outline, as

aspect of surveys / investigations has been discussed in detail in relevant chapter.

of Data and Documents

efforts and Tesources have been utilised for collection of available data on the

^r^io.f 
co.t^r a d . -

Climate of the area

Road condition, major rehabilitation. / maintenance works done in preceding few

years.

noad and culvefts / bridges invenrory.

Condition Survey of road and culverts / bridges.

Details of sanctioned / ongoing works by MORTH / other agencies.

Survey and evaluation of locally avaiiable construction materials and their sources.

Historical data on classified traffic volume count (past 5 years or more) and other

traffic survey data e.g, road accidents.

Type and location of all utility services (e.g. telephone line, oFC, electric lines, water

main, oil pipeline etc.) with proposal for future proposed location.

Environmental setting including details of trees and social base line of the project.

Hydraulic and hydrological data of bridges.

and Alignment

ground reconnaissarice was undertaken by all key personnel and other sub-

staff after study of all available data as discussed above with the objective of

ing detailed surveys and investigations based on study mainly of: -

Topographical features of the area.

Existing alignment and physical features within and astride the ROW i.e. land use.

Possible alignment alternatives / widening scheme.

Preliminary assessment of bypasses / ROB / Underpasses, service roads.

Traffic Dattern.

Soil and drainage condition,

& Infrastructure

o)

d)

f)

9)

i)

i)

3.3.3.3

pta

D)

d)

f)

National
Corporation Limited

Archtech Consultants Pvt. Ltd



DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - DimaPu Bypass - (Assam Paft)

METHODOLOGY

s)

nJ

i)

i)
k)

Inventory of road, bridges and other structures.

Utility services within the existing and proposed ROW

Interactions with NGOS working ln the area.

Development plans undertaken / proposed in the area

Social issues including social screening and preliminary social assessment (L.A.

required / resettlement plan) and socio-economic profile of the project areas.

Study of road user's preparedness to pay toll,

Surveys

traffic surveys have been done by the Senior Traffic Engineer with a team of trained

:s as indicated in TOR as per programme submitted in Inception Report and in

with local NHAI and police authorities.

and location of Survey Stations

number of count stations for various types of traffic survey were selected in consultation

local NHAI, PIU offices and provision of the TOR. These aie indicated agains[ each type

in Chapter 6 or1 Traffic Survey.

Volume Count

4 bount stations at Km 38.700 (Daboka), Km 93.00 (Malancha), Km 130'00 (Manja)

& Km 160.00 (Lahorizan) in 2007 as detailed in chapter 6.

Teams of enumerators carried out the survey for 7 days (continuous and direction-

wise)

Data was collected and tabulated as per vehicle classification of IRC code (IRC:9*

7s72).

The traffic census was analysed and Average Daily Trafilc (ADT) and Annual Average

Daily Traffic (AADT) were determined'

Two such counts was conducted at Gautam Basti & Patkoi later in 2015 to ascertain

probable traffic in Dimapur Bypass.

n-Destination and Commodity-Movement suwey

(OD) surveys determine the pattern of traffic flows to trip purpose and

carried. The information obtained from the surveys provide a basis for estimates

the growth of future flows to be made. The location of survey stations and conduct of

vey is given below:

Three count stations at points of classified volume count were selected essentially

around congested locality.

KEV
& Infrastructure

3.4

3.4.1

b)

Client:
National

Corporation Limited
Archtech Consultants M. Ltd



Pre. paration
Sectio|r

OPR on EPC b.aEis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

MEIHODOLOGY

Roadside interviews, covering four wheeled vehicles, were conducted on a random

sample basis for obtaining information on origin and trip destination, commodities

carried including total weight of various type of commodity.

The data derived from the survey have been analysed to bring out the lead and load

characteristics and the need for construction of bypasses.

origin-destination survey was carried out by roadside interview method at location

to capture all trip desires in each section. The surveys was carried out on one

dav for 24 hours on a random sample basis. All categories of comrnercial vehicles

surveyed for trip origin, destination, trip purpose, occupancy and weight of commodity

. The survey crew was organised with sufficient enumerators for each direction flow'

enumerators were fully trained in the use of standard interview sheets before

of survey and adequately supervised by experienced personnel. Police help

souoht to ensure smooth flow of traffic and stoppage of randomly selected vehicles. A

size of ?0o/o for different wpes of vehicles was collected. The details of the traffic

and analysis is contained in Chapter 5 of the Report.

Mid-block count Surveys were done at Gautam Basti & Patkoi for Bypass in 2015 again

ired by NHAI.

3.4.4 ing Movement Survey

ng movement surveys at 4 Stations for estimation of peak hour traffic for design of 4-

d major intersections have been carried out as per IRC: SP: 41-1994. The location of

major intersectons are as under: -

Km 63+500 in Docmoka

Km 85+200 in Howraghat Tiniali

Km 130+000 in Manja

Km 147+000 in Delai

l

I

l

a)

b)

c)

o)

data obtained have

of at-grade

been analysed to identif, suitable remedial measures e g'

intersection and provision of flyovers / underpasses, grade

3.4.5

Interchanges etc.

Load Surveys

load surveys in both directions were carried out using Axle Load Pads at three count

at Km.38+700, Km 93+000 & Km 130+000 for one day on a random sample basis

trucks (both empty and loaded) and a few buses. The data collected were tabulated and

to bring out Vehicle Damage Factor (VDF) for design of pavement'

& InfrastructureNational
Corporation Limited

ED FINAL
Archtech Consultanls Pvt Ltd



METHODOLOGYPreparah'on
Section

DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 kn) of NH.36 & 39 - - Dimapur Bwass - (Astam Paft)

3.4.6 Surveys

delay study on the project road section has been undertaken from Km 38+000 to Km

+767 up & down by 'moving car' method with three runs to determine running speed

journey time as per SP-19 Proforma 3(a), The data collected have been analysed to

sections with traffic flow problems and congestion and suggest suitable corrective

No such survey was carried out in Bypass as this is a new alignment.

3.4.7 / Ahimal Cross-Traffic Survey

survey was undertaken at 6 locations at Km 65+500, Km 85+200, Km 130+000 &

147+000 in major habitations along the highway to determine requirements, if any, for

of viaduct for pedestrian / animals to improve traffic safety. It was seen that there

need of any such structure. No such activity was carried out in Bypass.

3.4.8 Data Survey

on accidents in the project road section were collected from nine local police stations to

'accident prone' areas for suggested improvements. As Dimapur Bypass is a new

n, no such exercise was made.

3,4,9 mulation / Way side Amenities Survey

Iation of truck.Survey was undeftaken at Km 40+000 (Daboka) & Km 90+000

liaghat) and it was decided to have Truck bays.

Rate Survey

Rate Survey wbs carried out to assess the willingness of highway users to pay toll for the

accrulng from the provision of high quality, 4 lane dual carriageway.

benefits will be in the form of time savings, reduced incidence of accidents, reduced

icle maintenance and operating costs (e.9. less wear and tear / damages). The off setting

will be in the form of tolls.

A duestionnaire to record stated preference along project route to estimate user fee levels,

framed and data collected by trained staff and the findings are as below.

Willingness to Accepted Toll Rate in respect of 50 Km Travel

o/o For Passenger Traffic

43.48

27.74

t5,94

REVISED FINAL DETAI

o/o For Commercial Traffic

30.77

6.92

13,85

a

& InfrastructureNational
Corporation Limited

Archtech Consultanls Pvt. Ltd



DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 kn) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

METHODOLOGYPreparation
Section

15.38

2.90 8.46

0.00 0.77

growth and projections

growth rates were ascertained on the basis of transport demand elasticity caiculated

socio-economic indicators and past trend. The data obtained from traffic surveys was

projected for 15 years design period for flexible pavement and 30 years design period

for rigid pavement using the growth rate.

o/o For Passenger Traffic u/o l-oT Lommerclal I raITlC

23.85.

phic Survey

ic survey is a very crucial and important aspect of field studies carried out to

essential ground features along the alignment in order to consider for working out

, rehabilitation and upgrading. The survey has been carried out with total

auto levels and GPS. The data collected is in X, Y, Z format for use in DTM. Survey

been carried out as under: -

. The GPS pair-pillars were erected at approximately 5.00 Km. intervals alFthrough

Fixing of Bench Mark / Reference Pillar of Concrete M20 (15 cm x 15 cm x 45 cm)

with a nail fixed flush on top. 30 cm of the pillar was buried in concrete of 14-10 and

top 15 cm painted yellow and numbered with red point.

The Bench Mark pillars were fixed at interval of 250metre.

The Blvls erected were connected to a GTS Bench Mark.

Levels at 25m interval for'L'section and 50m interval for'Xlsection along the road

alignment were recorded in straight stretches and at closer intervals at curves or

where required.

The topographic survey information was then translated into digitised topographical

map with suitable mapping software.

and Bridge Inventory Survey

surveys of project road, culveds and bridges (both minor and major) have been

out to collect data which have been tabulated on comprehensively designed proforma,

IRC: 19-2001.

& Infrastructure

3,5

J.J.-L

b)

d)

as

3.6

National
Corporation Limited
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3,7

5,1 .1

3.9

3,8

DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bwass - (Assam Paft)

& Infrastructure

TUETHODOLOGY

method conforming to the

Surv€y for Road and Bridges

Condition Survey

h visual observations, information regarding rut depth, potholes/ ravelling/ type and

of cracks, edge breaks of the carriageway and shoulders were obtained and recorded on

proforma. Homogenous segments were thereafter identified by cumulative approach

survey was carried out with Bump Integrator

n Beam. Deflection test was conducted by CGRA

of IRC 81-1997.

exercise was made in Bypass as it is a new construction.

and Bridge Condition Suruey

survey of culverts and bridges was done to ascertain the characteristics and

of existing cross drainage structure to formulate proposals for strengthening and

. Information regarding distresses in the structure in the form of cracking, spalling,

to concrete surface, bearings, expansion joints etc, have been computed in

proforma with visual observations.

investigations were carried out in the field laboratory established at site on samples

Quarry sites for aggregate characteristics e.g. AIV/LAV, combined flakiness and

elongation index. stripping value, moisture absorption etc.

Identification of borrow areas for availability of suitable subgrade and embankment

material and determination of engineering characteristics e.g. grain size analysis, CBR

values, Atterberg's limits, moisture content, field density etc

Laboratory tests to assess suitability of different materials in construcuon e.9 fly-ash,

sand & stone and water.

Lead chafts for vaTious construction materials are prepared for cost estimate.

Sub-soil Investigation for Bridges High Embankments

investigation through boreholes are carried out at each new bridge site for lane

The following tests are carried out: -

Standard Penetration Tests.

Unconsolidated and Undrained Triaxial Test

Undrained consolidated Triaxial Test

Consolidation tests

b)

d)

Archtech Consultants Pvt. LtdNational
Cprporation Limited



Preparction
Section

DPR on EPc basis for 4laning of Daboka - Dimapur
130.167 kl',) of NH-36 & 39 - - Dimapur Eypass - (Assam Paft)

METHODOLOGY

f)

s)

h)

Grain size analysis

Atterberg's limits

Chemical tests

Silt factor determination,

of these test results will be used to determine the shear strength of the various

of the strata of the proposed founding levels.below the qround / bed level and S.B.C.

lic and Hydrological Data for Preliminary Design of Bridges

The design discharge for determining the waterway of bridges has been taken as the

maximum discharge on record for a period not less than 50 years. Where this data is not

available, the design discharge has been estimated by the following methods:

* From the rainfall and other characteristics of the catchments area by use of an

empirical formula applicable to that region,

* 'Area Velocity'method with the heip of hydraulic characteristics of the channel.

.!. Unit hydrograph method.

The values of discharge worked out by various methods are compared and maximum

discharge fixed. The linear waterway of the bridges is determined as per formula given in

Cl. 104 of IRC: 5-1998 and compared with that of the existing bridge.

The span arrangement of the new bridge is determined on the basis of the requirement

of waterway, type of foundation and safe bearing capacity of the founding strata and the

span lengths of the existing bridge. The scour depth is calculated as per Cl. 110 of IRC:

5-1998 and vedical clearance as per Cl. 106 of IRC: 5-1998.

5u rvey

and secondary data collections are undertaken for Environmental Impact

Environment monitoring stations along the project road are to be set up for

of primary data e.g. air quality, noise level, water quality, soil quality, land use

etc., (these parameters are to be collected during non-monsoon season). Secondary

were collected from concerned authorities like Survey of India, Zoological & Botanical

, State Forest Dept,, Geological Survey of India, Census of India etc.

Social Assessment and Preliminary Land Acquisition / Resettlement Plan

Development projects generate adverse social impact in the form of displacement,

loss of properties, business and livelihood. In Road Projects, adverse impacts are felt

by those who inhabit adjoining the project corridor. Therefore, a preliminary

assessment of social impacts including a framework of compensation, mitigation and

entitlements have been carried out. Accordingly, preliminary and secondary data

3.10

3.11

3.r2
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DPR on EPc basic f;r 44afling of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

METHODOLOGY

collection and extensive consultations with stakeholders, NGOS and other Govt.

Agencies are necessary. A study has been done for the project affected personnel

and their properties, socially vulnerable groups and entitlement framework in

accordance with the NHAI'S rehabilitation and resettlement principles and policy

framework and furnished in Chapter 8.

The implementation of proposed highway improvement work may entail acquisition

of land outside the RoW. Such acquisition has been kept to the minimum possible.

Details of such land e.g. type of land (agricultural, barren, forest, hilly etc') nature of

crops / usage, ownership details, affected properties on the land, area of land to be

acquired, costs (both land and properties) are collected and a Land Acquisition Plan

has been prepared.

Safety

Safety measures have been planned for incorporation in the design of road features'

roads will be provided in congested areas of towns / villages astride the road

crash barriers of New Jersey type/Steel beam guardrails will be provided on bridge

/ sections of road where embankment height is more.than 6m. Road signs and

will be provided as per relevant IRC codes.

3.t4 ocation of Public Utilities

ng public utilities along the road have been surveyed e.g. telephone lines, electric lines,

, gas / oil pipelines etc. and their layout are shown in an utility relocation plan The

have been collected from the concerned govt. agencies for relocation, cost estimate

hifting and necessary clearances.

Estimate

lysis of rates based on Standard Data Book of MORT&H (2003) and schedule of Rates for

Wing of PWD, Assam 2014 & Nagaland 2016 is carried out for costing. The unit rate for

uled items have been worked out from the market rates by taking appropriate

for labour, material and machinery from the Standard Data Book. Computation of

for each road component and bridges and other ancillary items are being carried

for preparing cbst estimate alongwith other costs e.g. land acquisition, utility relocation'

ronmental mitiEation, resettlement / rehabilitation costs.

lAnalysis

Ground

& InfrastructureNational
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DPR on EPc basis for 4-laning of Daboka - Dimapur
130.167 km) bf NH-36 & 39 - - Dimapur Bypast - (Assam Paft)

METHODOLOGY

Project length starts from Daboka at Km 0.000 (Km 38.000 of NH-36) and the Dimapur

b)

d)

f)

(Assam part) stafts at Km 159.400 of NH-36.

total length. of the project highway is 153.058 Km (design length) and for

FINAL DETAI

& Infrastructure

at draft feasibility stage, this has been considered in one package as under:

Design

Length

(Km)

153.058

to Financial Evaluation
1

viability of each package depends on the working cash flows available to service the debt

equity. This working cash flow is basically dependent upon the following: .

Project Cost

Traffic & Traffic Growth

t o suufiure

Operation and Maintenance expenses

Interest on Debt

lax

main objective of Financial Analysis is to examine the viability of implementing the

Financial

Archtech Consultants Pvt, Ltd

Corporation Limited
3-10
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DPR on EPc basis for 4laning of Daboka - Dimapur
130"167 km) of NH-36 & 39 - - Dimapur Bypas,s - (Assam Part)

SOCIO-ECONOMIC PROFILE
. 

OF PROJECT AREA

This

the

density,

industry

different

(Nagaon,

growth of status of non-agricultural worker's, distribution of impoftant units, condition of

cultivators/ condition of household workers, condition of non-workers, condition of manufacturing

the related social problems, such as poverty eradication,. Gender issr:e, etc., of the

CHAPTER-4

C PROFILE OF PROJECT AREA (Dimapur Bypass - Assam Part)

provides a detailed review of Socio-economic profile of states of Assam & Nagaland and

status of the poect influence area within the state. Traces has been given on population

work force, distributioh of work force, the changes in sectoral distribution of workers,

of Assam & Nagaland and other economic variables of the state and the PIA districts

& Dimapur).

area could extend to the state limits and on occasions could extend into neighboring

The profile the past performance and the present scenario and also a broad assessment of

the growth of the economy and social development of state and PIA Districts (Nagaon,

KAAC & ), as basis for estimating the future growth in transport demand. The influence area

of the road, for the purpose of present study, is defined at the state level. Appropriate major

are reviewed for the district as well. The output of this chapter is the

prospects of the PIA with respect to certain selected economic variables and serves

as rne for arriving at a realistic traffic Arowth rate for different vehicle categories. Secondary

data from the different departments of the State Government have been collected and

analyzeo preparation of socio-economic profile.

Project Area I

Though,

influence

district through which the study corridor passes is considered to be the primary project

(PIA), the nature of the study corridor, being the National Highway, also facilitates

traffic movement and the influence area stretches beyond the district boundaries.

economtc

economic

long

Hence the

$ares. the influences area of the project corridor, for the purpose of present study, is

defined at

the broad

state level. it is observed that a substantial paft of the total traffic on the project road

Assam and terminates in Nagaland. The State of Assam & Nagaland are thus taken as

uence aTea, while Nagaon, KAAC & Dimapur districts are considered as the immediate

Area (PIA).

REVISED FINAL DETAILED PROJECT REPORT
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Assam

Assam is

tm

been the

longitude

Assam is

due to

ha rd to

DPR on EPC basis for 4Janing .of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Eypass - (Assam Part)

socto-EcoNoMtc PRoFILE
OF PROJECT AREA

flvers, forests and fertile soil of Assam have contributed numerous golden chapters to the

annals of n History. Dotted with various holy shrines and pilgrim places, full of joyous festivals,

it plays an

India.

important roie in the politics, education, culture, industry, agriculture and tourisnt of

Garlanded

Manipur in

Arunachal

the Barak and Brahmaputra the two rivers, Assam is surrounded by Nagaland &

the East, Tripura & Mizoram in the South, West Bengal in the west and Bhutan &

the north. Its area of 78,438.08 sq kms lies between latitude 24 deg to 28 deg and

rainbow land where the multi-hued Indian Culture has blossomed from times

Blessed with a variety of geographical land and many cultural diversities, Assam, has

of activity of historical heroes. Rich and tranquil expanses of meadows, perennial

deg to 96 deg East.

with natural wealth in abundance. The diversity of flora and fauna displayed here

area, big and small rivers, varieties of climatic conditions, and different kinds of soil are

etsewnere.

between t"ongitude 92'15',& 93"30 East and Latitude 25'50'& 26"40 North. spread in

Sq. Km. It is surrounded by District Sonitpur in North, KAAC in East, Mizoram in West

ih South. It is well connected by Railways & Roadways.

/KAAC

Value

Sq. Km. 3973 I LO434

REVISED FINAL DETAILED PROJECT REPORT

Since

thqse

Tropicbl uous Forests are found in all parts of the plains. The trees are mostly deciduous.

reaches the ground in abundance, shrubs and grasses also grow here. Large tracts of

have been cleared for cultivation. Important trees are Sal, Palas, Bamboo, Bel, Anjeer

etc. Neem, Peepal, Sheesham. Mango, lamun Babool, Imli (Tamarind) etc. grow along riverbanks and

in other

Profile of PIA (District)

Nagaon

area of

and Nofth

District

4-2 Archtech Consultants Pvt. Ltd
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Nagaon/ (AAC

Item Units Year value

nruP!rrdr|r

Male Nag ron / KAAC In thousand 2011 144f).3 I 493.5

Female

KAAC

Nagaon /
In thousand 2011 L3a5.7 I 471.a

Total Nac ron / KAAC In thousand 2011 2426 I 965.3

Male Nag ron / KAAC ln o/o 20rt 74.L9 | 42.L2

Female

KAAC

Nagaon I ln o/o 69,2L J 64.62

No,-of Vil

No, of

village

KAAC

habituated

Nagaon I No. 2011 L375 | 2633

Police Sti

Nagaon / AAC No, 20r1 2LlL6

Educatiol

Juntor Ba

Nagaon /

ric Schools

,AAC

No. 2011 234A1L77Z

Senior

Schools

Nagaon /

Basic

AAC

No. 2011 377 l2Z5

Higher

Schools

Nagaon / |

Secondary

AAC

No. 2011 130/11

Degree

Nagaon /

Colleges

AAC
No. 2011 312

Universit

Nagaon / I AAC
No. 2011 olo

)lientl
{ational
levglgpn

REVISED FINAL DETAILED PROJECT REPORT
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Total

Villages

KAAC

Electrified

Nagaon I No. 2010-2011 t2L3 | 1740

)ue to

:he ecr

iecono

;eems

;ector,

tno en

m pact

;ocral i

nfrastr

lafticu

(AAC T

Al

its

)no

ary

to

qnr

!no

uctL

rafly

r. Dir

as

llling terrain there is no visible possibility of reckonable growth in the secondary sector of

ry of Nagaon, KAAC & Dimapur. Migration of workers to these places, seeking jobs in

iector has little possibility of happening. On the other hand, evidently the tertiary sector

-. the engine of economic growth in this town. Most of the activities under the tertiary

:h is the main constituent of the economic base of these places, are related to small trade

ises, hotel business, transpod and such other activities. On the other hand tourism has its

'le tertiary sector of the economy of the places Conservation of built heritage, developing

:ultural tourist attractions, their promotion and marketing, and of course development of

'e together would ensure substantial positive impact on the economy and its growth,

on the tertiary sector, which is and will remain the dominant economic sector in Nagaon,

rapur Districts. As project corridor is mostly in Assam, details of Assam is given below:

:ional Park & Wild Life Sanctuaries

Wildlife Act provided for setting up national parks and sanctuaries for Wildlife. The total

llife protected areas in Assam is 3925 Sq. Kms, Wildlife protected areas of PIA districts are

)elow lsource Chief Conservator of Forest (WL), Assam 2007-2O0Bl.

Na Location (District) Area ins Sq, Kms.

Na lbor WLS KAAC 37.00

6.05ampani WLS KAAC

Ea: t Karbi Anglong WLS KAAC 277.87

4s1.00 "-
70.r3

Ma at Longri WLS KAAC

Las ftowa WLS Nagaon

No

(Pr

th Karbi Anglong WLS

)poseoJ

KAAC 96.00

,ro

TOTAL 881,99

Clienti
Nationa
q9v9l9r

-n-evrseo 
rtrunL oetltt-eo pno.lecr nEpoRT

& Infrastructure Archtech Con sul tants Pvt.
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District

District

Reserved

Forest

DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

socto-EcoNoMlc PRoFILE
OF PROJECT AREA

Proposed

Reserved Forest

34042.00

451.00

r14r7 .040

Pr. chief Conservator Foresu Assam)

(Area In Hectare)

Protected Area Total Forest

(Less unclassed

s.F.)

I 180727 .537

:

I

i o40rq ol q

36823.046

64873.527

13573.04

Total Workers

2156.00

State

Highways

7647

440

(Source: Directorate of Industries & Commerce, Assam)

village

Remarks

Source

Assam

P.W.D.

El

Connectivity

from Phase

I to VI,

PMGSY

492 Villages

REVISED FINAL DETAILED PROJECT REPORT

& Infrastructure

Urban

Road

31 18

Black Topped Total

Limited
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130.167 km) af NH"36 & 39 . - Dimapur Bwass - (Assam Part) OF PRoJECT AREA

District Exch.
.General &

Registration
in 2O1O

No. in live
register

Vacancies
notified

No of
Placement

Nagaon 4 13319 I46607 168 lf

Karbi Anqk nq 5 4578 4731r 3 3

Jl

-lDistrict Tea Plantation Rubber Plantation
Grower Area in

hec.
Area in

hec.
Production

in MT
Tapping
Area in

hec.

Employment
in Mandays

Naqaon LJO 330.74 510.88 156 95.10 12950
qqaann 

IKarbi
Anqlonq

457 2524.54 4774.00 3386 2729.67

Kl

District Villages
Covered

Weavers. Extn.
Service

Unit
Production

Handloom
Production

Centre
Part Time Whole

Time
Total

Naqaon 285 42032 fU-L I 47043 2510 185

-]Karbi-
Anqlonq

135 45364 2700 48064

4,2,2.L6

up

up

'-

'Cti.nt

National

eneral Discussion on Assam

rough the literacy rate of the State is 630/0, which is much higher than the national

rage, the State still lacks in skilled manpower. This scenario is slowly changing as large

lber of Assam youths are going out of the State for higher and technical education ln

ition to the ITI centres run by the government, private training institutes, particularly in

rputer education are also coming up. This requires a major push so as to develop and up-

Ce the skills of the local people by utilizing the service of reputed tralning

itutions/organizations. Development of managerial capability of local youth shall be taken

through intensive EDPs. The State shall encourage private investors/organizations to set

Lrainang Institutions in the State,

he following shall be the thrust areas for Industrial Development: -

Food Processing Industries

Tourism IndusLry

Agro-based industries

Mineral based industries

Handloom and Handicrafts

Sericulture

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure 4-7 Archtech Consultants M Ltd
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of DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (A55am Part)

SOCIO.ECONOMIC PROFILE
OF PROJECT AREA

s.

i.

j.

k.

Floriculture

Electronics and IT

Pharmaceuticals

Petrochemicals

Bio-tech Industries

Details

The

Villages

30mon

It will

Project Affected Persons (PAP) and Analysis

Dimapur Bypass through 10 villages in Assam & 10 villages in Nagaland State i.e. 20

4 Police Stations of KAAC & Dimapur District. The ROW has been taken as 60 m i.e.

side of Centre-line of Alignment,

from the tables placed herein-after that the following structuTes will be affected and

total affected PAPS & Families and losses of income of PAPS. (Cost based on Assam

P,W.D. ule of Rates of 2013-14)

In Assam

4 qq 64 5q1 /-

rt,72,08,7621

17,ossl - 'i

In Assam

loss from Business & Household Income

REVISED FINAL DETAILED PROJECT REPORT

cosr
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DPR on EPC basjs for 4-laning of Daboka - Dimapur
130.167 krn) ot NH-36 & 39 - - Dimapur Bypass - (Assam Part)

DESIGN STANDARDS &
SPECIFICATIONS

5.1

CHAPTER 5

DICATIVE DESIGN STANDARDS, METHODOLOGIES, SPECIFICATIONS' AND

PAVEMENT DESIGN (DIMAPUR BYPASS - ASSAM PART)

GN BASIS

project has been planned as a "partially controlled access highway" and access to

has been provided at pre-determined locations taking measures to overcome

ical and operational constraints, such as, limiktion of ROW un-regulated access,

uate service roads/underpasses, numerous at-grade functionsi lack of physical

ration bewvebn local and through traffic etc. and operational constraints arising out of

or possibility of closing a poftion of the road for constructlon and/or diverting the

to temporary diversion, thereby reducing the capacity and safety of the existing

, adopting safety of design, durability as also mitigating disruptive effects of

ining proper planning and designing of the road project the following Indian Standards,

codes of practice, Guidelines, etc. have been adopted in the following order of

I\4ORT&H Manual for specifications and standards for four laning of National

Highwayi through Public Private Partnership (IRC:SP:84-2014)

Technical circulars issued by MORTH and published by Indian Roads

Congress/available on MORTH website in so far as they relate to design and

construction.

Specifications for Road and Bridge Works issued by the Ministry of Road Transpot &

Highways hereinafter referred as MORTH or Ministry's Specifications.

Indian Roads Congress (IRC) Codes and Standards; as below

Bureau of Indian Standards (BIS) in the absence of any specific provision / issue in

the aforesaid Codes and Specifications as below.

Indian standards are either not available or if available but not adequate, it shall be

itted to adopt international standards and specifications as followed in United States of

United Kingdom, European Union, Japan, Germany or Australia'

List of IRC Codes/Standards/Acts for Road/Bridge Works

Route f4arker Signs for National Highways (First Revision)

Dimensions and weight oi Road Design vehicles (First Revision)

REVISED FINAL DETAILED PROJECT REPORT
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DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypa5, - (Assam Part)

:5-1998

DESIGN STANDARDS &
SPECIFICATIONS

I

I

:7-1977

:8-1980

:9-7972

: 10 - 1961

: 75 - 2002

: 16 - 1989

: 18 - 2000

List of IRC Codes/Standards/Acts for Road/Bridge Works

Standard Speciflcation & Code of Practice for Road Bridges, Section I - General

Features of Design (7th Revision)

Standard Specifications & Code of Practice for Road Bridges, Section 11 - Loads

and Stresses (Fourth Revision)

Recommended Practice for Numbering Bridges and Culverts (First Revision)

Type Designs for Highway Kilometfe Stones (Second Revision)

Traffic Census on non urban roads (First Revision)

Recommended Pfactice for Borrow pits for Road Embankments Constructed by

Manual Operation

Standard Specifications & Code of Practice for Construction of Concrete Roads

(Third Revision)

Specification for Priming of Base Course
Revision)

Design Criteria for Prestressed Concrete
Concrete) (Third Revision)

with Bituminous Primers (First

Road Bridges (Post I ensioned

Standard Specifications and Code of Practice for Road Bridges. Section-lll
Cement Concrete (Plain and reinforced) (Third revision).

Standard Specifications and Code of Practice for Road Bridges. Sectaon-Vl

Composite Construction (First Revision).

Standard Specifications and Code of Practice for Road Bridges. Section-V Steel

Road Bridges (First Revision).

Type Design for 200-Metre Stones

Standard Letters and Numerals ot Djfferent Heights for Use on Highway 5i9ns

Standard for Vertical and Horizontal Clearances of Overhead Electric Power and

Telecommunication Lines as Related to Roads.

Standard procedure for evaluation and condition sunr'cys of stabilized soil

roads.

Recommendations for road construction in waterlogged area

Code of Practice for Road Markings (with Paints) (First Revision)

Recommended Practice for Consruction of Earth Embankments for Road

Works

Guidelines for the Design of Flexible Pavements (Second Revision)

Guidelines for Design of Horizontal Curves for Highways and Design Tables

(First Revision)

Standard Specifications and Code of Practice for Road Bridges, Section lV -
Brick, Stone and Block Masonry (Second Revision)

Type designs for check barriers (First Revision)

REVISED FINAL OETAILED PROJECT REPORT

I

I

: 24 - 200I

: 26 - 1967

: 30 - 1968

: 32 - 1969

: 33 - 1969

: 34 - L970

i 35 - 7997

: 36 - 7970

: 37 - 2012

: 38 - 1988

& InfrastructureNational
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DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

DESIGN STANDARDS &
SPECIFICATIONS

I

I

I

: 42 - 1972

: 45 - 1972

: 47 - 7972

: 52 - 2001

i 54 - 1974

: 56 - L974

: 57 - 1974

: 58 - 2015

: 59 - 1976

: 6L - 7976

: 65 - 1976

i 67 - 2007

: 69 - 1977

i 70 - 1971

| 7r - 1977.

: 73 - 1980

:75 - 1979

: 78 - 2000

| 79 - l99r

: 80 - 1981

: 81 - 1997

: 83 - 1999

: 83 - 1987

List of IRC Codes/Standards/Acts for Road/Bridge Works

Proforma for
materials.

record of test values of locally available pavement construction

Recommendation for Estimating the Resistance of Soil Below the lvlaximum

Scour Level in the Design of Well Foundations of Bridges

Tentative specifications for built up spray grout.

Recommendation about the alignment survey and geometric design of hill
roads, (Second Revision)

Veftical Clearances at Underpasses for Vehicular Traffic

Recommended Practice tor lreatment of Embankment Slopes tor Erosion

Control

Recommended Practice for Sealing of loints in Concrclc Pavements

Guidelines for the design of plain jointed Rigid pavements for highways (Fourth

Revision)

Tentative Guidelines for the design of gap graded cement .oniiete mixes for
road pavements.

Tentative Guidelines for the construction of Cement Concrete Pavements in Hot

Weather.

Recommended practice for traffic rotaries.

Code of Practice for Road Signs (First Revision)

Space Standards for Roads in Urban Areas

Guidelines on regulations and control of mixed traftic in urban areas

Recommended practice for preparation of notations

Geometric Design Standards for Rural (Non-Urban) Highways

Guidelines for the Design of High Embanknlents

Standard Specifications and Code of Practice for Road Bridges Section-V

Foundations & Sub-structure (Second Revisions)'

Recommended Practice for Road Delineators

Type Designs for Pick-up Bus Stops on Rural (i.e. Non-Urban) Highways

Tentative Guidelines for Strengthening of Flexible Road Pavement Us

Benkelman Beam Deflection Technique (First Revision)

Standard Specifications and Code of Practice for Roao BriLlges Section

Bearings, Part-l : Metallic Bearings.

Standard Specifications and Code of Practice for Road Bridges, (Pat-lI)
Section-IX Bearings, Part-II : Electrometric Bearings

Standard Specifications and Code of Practice for Road Bridges, (Pat-lI)
Section-Ix Bearings, Paft-III : POT POT-CUM-PTFE, PIN AND METALLIC GUIDE

BEARINGS

REVISED FINAL DETAILED PROJECT REPORT
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: 84 - 1983

: 85 - 1983

: 86 - 1983

i 87 - I9B4

: 89 - 1997

DPR on EPC basit for 4Janing of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypss - (Assam Paft)

List of tRC Codes/Standards/Acts for Road/Bridge Works

Code of Practice for Curing of Cement Concrete Pavement.

Recommended practice for accelbrated strength testing and .evaluation of
concrete for Road and Airfield Constructions.

Geometric Design Standards for Urban Roads in Plains

Guidelines for the design and erection of false work for road bridges.

Guidelines for Design & Construction of River Training & Control Works for
Road Bridges (First Revision)

Tentative guidelines for construction of cement concrete pavement in cold

weather.

Guidelines for the Design of Interchanges in Urban Areas

Guidelines on Design and Installation of Road Traffic Signals

Guidelines on Accommodation of Underground Utility Services Along and Across

Roads in Urban Area (First Revision).

: 102 - 1988 Traffic studies for planning bypasses around towns.

: 103 - 1988 Guidelines for Pedestrian Facilities.

: 104 - 19BB Guidelines for Environmental impact assessment of Highway projects.

: SP : 4 - 1966 Bridge Loading Round the World

: SP :.11 - 1988 Handbook of Quality Control for Construction of Roads and Runways (Second

Revision)

13 - 2004 Guidelines for the Design of Small Bridges and Culveds

74 - lg73 A lvlanual for the Application of the Critical Path lvlethod to Highway Project in

India

: SP : 15 - 1996 Ribbon Development Along Highways and its Prevention

: 5P : 16 - 2004 Guidelines for surface evenness of Highways Pavements (First Revision)

: SP i 17 - L977 Recommendations About Overlays on Cement Concrete Pavements

: SP : 18 - 1978 l4anual for Highway Bridge lvlaintenance Inspection

: SP : 19 - 2001 Manual for Survey, Investigation and Preparation of Road Projects (First

Revision)

i SP | 2I - 1979 Landscaping ot Road

Recommendations for the Sizes for each Type of lload Making Machincry to

Cater to the General Demand of Road Works

Vertical Curves tor Htghways

Report Co;taining Recommendations of IRC Regional Workshops on flighway

Safety

REVISED FINAL DETAILED PROJECT REPORT
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DESIGN STANDARDS &
SPECIFICATIONS

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

:SP

List of IRC Codes/ Acts for Road/Bridge works

Road Safety for Children (5-12 Years Old)

Guidelines on Supplemental l4easures for Design; Detailing & Durability of
Important Bridge Structures.

General Guidelines About the Equipment

Inspection and Maintenance of Bridge

Guidelines for Evaluation of Load Carrying Capacity of Bridges

Guidelines on Bulk Bitumen Transportation & Storage Equipment

Guidelines on techniques for strengthening and rehabilitation of bridges

Guidelines on Design of At:Grade Intersections in Rural & lJrban Areas

Guidelines on Road Drainage

Highway Safety Code

Steel Fibre Reinforced Concrete l-or Pavements

Guidelines on Quality System for Road Bridges (Plain, Reinfc'ceC. Prestress and
e^mn^<itF a^n.rpfpl

Hill Road Manual

Guidelines on Urban Drainage

cuidelines for Load Testing of Bridges

Bridge Inspector's Reference Manual

Guidelines on Use of Polymer and rubber Modified Bitumen in F Construction
(First Revision)

Project Preparation 14anual for Bridges

Guidelines for Safety in Construction Zones

Guidelines for Steel Pedestrian Bridges

Guidelines for Quality Systems for Road Construction

Guidelines for Use of Geotextiles in Road Pavements and Associated World

An Approach Document for Assessment of Remaining Life of Concrete B

Manual of standards & speciflcation for two laning of State Highways on B O.T.

basrs.

: SP:84: 2014 Manual of specification & standards for Four laning of National Highways

through Public Private Partnership.

Ministry of surface Transport Publications

l?ocketbook for Bridge Engineers, 2000 {First Revision)

REVISED FTNAL DETAILED PROJECT REPORT
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: 47 - 7998
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: 50 - 1999

: 51 - 1999
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: 54 - 1999

: 55 - 2001

: 56 - 2000

: 57 - 20OI

', 59 - 2002

: 6O - 2OO2

: 73 - 2007
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Dm on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Astam Part)

DESIGN STANDARDS &
SPECIFICATIONS

Pocketbook for Highway Engineers, 2002 (Second Revision)

Specifications for Road and Bridge Works, 2001 (Fourth Revision)

Standard Plans for 3.0 m Span Reinforced Cement Concrete Solid Slab Superstructure with and

Footpaths for Highways, 1991

standard Plans for Highways Bridges R.crc, T-Beam & Slab Superstructure - span from 10 m to
m with 12 m width, 1991

Standard Plans for Highway Bridges PSC Girder and RC Slab Composite Superstructure for 30 m
with and without Footpaths,35 m Span with Footpaths and 40 m Span without Footpaih, 1991

Standard Drawings for Road Bridges - R.C.C Solid Slab Superstructure (15* & 30*SKEW Span

to 10.0m (with and without Footpaths), 1992

Type Designs for Intersections on National Highways, 1992

Computcr Aided Design System for High Embankment Problems, 1993

Addendum to Ministry's Technical Circulars and Directives on National Highways and Centrally
Road & Bridge Projects (Aug.88 to Dec 92), 1993

Standard Drawing for Road Bridges R.C.C. Solid Slab Superstructure (22.5* SKEW) R E.Span 4lvl

10M (with and without Footpath), 1996

Adderidum to Ministrys Technical Circulars and Directives on National Highways and Centrally
Road & Bridge Projects (Jan.93 to Dec.94), 1996

Plan for Highway Bridges - Prestressed Concrete Beam & RCC Slab Type Superstructure
ume - II

nual tor Safcty in Road Design

1944 (Pad-V) 1981

1944(Part-VI)1981

:10748-1995

Addendum to Technical circulars & Directives on National Highways & Centrally sponsored Road

WorK Pr.olects (Jan, 1995 to Dec.1997)

Standard Plans for Single, Double and Triple Cell Box Culveds with and without Eath Cushion

lvlanual for Construction and Supervision of Bituminous Works, 200I

PUBLICATIONS

: 1944 (Pat-l&II) Code of Practice for lighting of Public thorough fare: Parts Land 2 For Main

and Secondary roads (Group-A and B) (First revision) (Amendments No.1 and

2)
(Parts - I and 2 in one volume) (Amendments - 2).

Code of Practice for Lighting of Public Thoroughfares : Pads 5 Lighting for
Grade separated junctions, Bridges and Elevated roads (Group-D).

Code of Practice for lighting of Public thoroughfare : Pat-6 Lighting for Towns

and city centers and areas of civic Importance (Group-E).

Hot rolled steel for welded tubes and pipes (First Revision)

National Building Code.

Pa

Pa

-III, NBC : Development Control rules and general building requirements.

{V, NBC : Flre Protection

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure

Corporation Limited
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of DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH.36 & 39 . - Dimapur Bypass - (Assam Part)

DESIGN STANDARDS &
SPECIFICATIONS

-VI, NBC i Structural Design

-VIII, NBC: Building Services

-IX, NBC : Plumbing Services

design basis for the Project Road has been adopted with the objective of construction of

road to a 4-lane divided carriageway configuration. The following quiding principlcs havc

I kept in view during evolving the highway designs:

A uniform application of design standards for any area is essential from the viewpoint of

road safety and the smooth flow of traffic. The selection of optimum design standards

reduces the possibility of early obsolescence of the facility.

Faulty geometric standards, after construction, are frequently difficult to rectify at a later

date and they are always costly. As such, both horizontal and vertical geometry has been

accorded due importance at the initial design stage itself and selected standards have,

generally, not been compromised except in some compelling site condition.

The design is more or less consistent within any area and the standards proposed for the

different elements are compatible with one another. It is sometimes necessary to reduce

the selected design speed for economic reasons attempts have been made to avoid any

abrupt changes in the design speed.

Efforts have been made to select the design such that it minimises the total

transportation cost, including initial construction costs, costs for maintenance of the

facility, and the cost borne by the road users.

Safety is built-in into design elements.

"Ruling" standards have been followed as a matter of routine. "Minimum" standards have

been followed only where serious restrictions are imposed by technical or economic

consideration.

5.2 design standards enumerated in the Draft Feasibility Report were broad based ones.

standards have been concretized as per relevant codes and standards matching the

situation and on assessment of highway. conditions during field survey and

. The standards adopted are given in succeeding paragraphs. Methodologies

been stated in the Draft Feasibility Report and hence not repeated in detail again.

REVISED FINAL DETAILED PROJECT REPORT
Archtech Consultanb Pvt Ltd



of DPR on EPc basis for 44aniflg of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

STANDARDS

project road (NH-36&NH-39) under cover of this report (Km. 0.000 to Km. 168.167

one Bye-pass and Realignment) lies mostly in rolling terrain having cross-slope

than 25o/o and passing through Rural (open country) as well as semi-urban areas. As

the geometric standards relevant to plain terrain as per IRC:73-1980, IRC:86-1983,

58-2015, IRC:38 and IRCTSP:23 have been adopted. This pad deals with new

Dimapur Bypass.

Speed

of design speed depends on the function of the road as also the terrain conditions. It

basic parameter, which determines all other geometric design features. Normally

design speed has been adopted. In sections where site conditions including aosts do

permit adoption of ruling design speed, minimum design speed has been adopted in

with the client in line with the stipulations in IRC:73-1980 & IRC:58-2015

design speed has been considered as under depending on site condition and other

of proximity of structures:

Ruling l4l!t!!0u!0

100 km/hr 65 km/hr

DESIGN STANDARDS &
SPECIFICATIONS

If
Dy

in the design speed appear unavoidable, gradual changes have been introduced

providing successive sections of increasing / decreasing design speeds so that road users

progressively conditioned to such changes. Warning signs a1e to be placed at

location where design speed reduction becomes unavoidable

ONAL ELEMENTS

-of-way (RoW)

existing ROW along the project road varies from locations to locations. Based on

alignment prbposal Land Acquisition has been made based on the guidelines as in

:73-1980 & IRC:58-2015.

a 60 metre wide corridor for ROW has been considered for the instant road project

guidelines as contained in the aforesaid Codes / Manuals relevant to rolling terrain

been followed to finalise various elements of roadway as detailed her'einafter:

) For 4-lane divided carriageway - 2 x 7.0m width with 0.50 m width for kerb

shyness adjacent to raised rnedian.

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

) The soft shoulder for the project road will be kept as 2,0 m on h^/o ends (outcr

side) of both carriageways. In open country area 1,5m adjacent to main carriageway

on either side will be paved with the same pavement composition as the main

carriageway, The remaining 2.Om poftion of shoulder wlll be earthen except in

locations where guard rail has to be used the shoulder width in such locations will be

2.50m.

The hejght of embankment shall be based on the final road level. The bottom of

subgrade is to be kept at least 1.00 m above HFL.

Embankment side slope should normally be 2 (H): 1(V) but in high embankment the

side slope may vary at differerit levels depending upon the stability of embankment.

Erosion of side slopes are to be protected by providing turfing/vegetative cover,

stoneiC.C. block pitching, geosynthetics etc.

Side drain has been provided on both sides of the road in open country areas and

cross section is to be designed to cater for effective drainage of estimate peak hour

runoff.

lian:

width of median verge is proposed to be 5,O0 metre including shyness for open country

This is followed throughout the length of the corridor.

- Slope

Each carriageway shall have cross-slope of 2.000/0, as the pavement is of concrete

The paved shoulder shall have the same specification as that of main carriageway and

cross-slope of 2.00o/o matching with main carriageway slope'

The earthen shoulders shall have a sloDe of 3.00%.

perelevated sections the shoulders will have same cross fall as that of the pavement.

shoulders on the high side of the superelevated portion shall be provided with reverse

from the superelevated caniageway poftion.

RIZONTAL ALIGNMENT

ity of design standards is one of the essential requirements of any road alignment. In

iven section, there must be consistent application of design criteria to avoid creation of

situations for the drivers, As a general rule, the horizontal alignment adopted is

and blend well with the surrounding topography. The curves have been designed to

the largest practical radius but in no case less than the ruling value. Hazardous sharp

at the end of long tangent have been avoided. Curve lengths have been kept

long with suitable transitions to provide pleasing appearance. Reverse curves

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure 5-9
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of DPR on EPC basis for 4-taning of Daboka - Dimapur DESIGN STANDARDS &
SPECIFICATIONS130.167 km) of NH-36 & 39 - - Dimapur Eypass - (Assam Part)

generally been avoided but for unavoidable situations sufficient length

two curves have been provided. The horizontal alignment has been

with longitudinal profile.

Curyes

horizontal curves foT this project road have been designed in accordance with the

as stiDulated in IRC:38-1998. Horizontal curves will normally consist of a

lar curve flanked by spiral transition curves at both ends.

transition curves will facilitate gradual application of super-elevation and will ensure

entry of vehicles from straight to the circular curve without causing any discomfod to

to be provided on horizontal cLrves has been based on the following formula:

*v_
225R

superelevation (metre/metre)

speed (km/hr)

iadius (metres)

obtained from the above expression

terrain. No superelevation is required for

speed of 100 Km/hr (for camber of 2.5o/o).

of Horizontal Curves

radii of horizontal curves have been

\t?
' 1)'7lar-t\

has been limited to 5olo maximum

radius above 18oom corresponding

of transition

coordinated

Archtech Consultants Pvt, Ltd

R

e

f

tn

to

calculated from the following formula :

vehicle speed (km/hr)

superelevation ratio (metre per metre)

coefficient of side friction between vehicle tyres and the

pavement (taken as 0.15)

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapu Bwass - (Assam Part)

DESIGN STANDARDS &
SPECIFICATIONS

5.5.4

radius (metres).

The ruling radius is 4oom, which corresponds to the ruling design speed of

lookm/hr. For new alignment the largest practicable radius in excess of 400m has been

adopted. In case of existing curves having radius 400m and above.

Curves

Transition curves are necessary for vehicles to progress smoothly from a straight

alignment into a circular curve or between curves of different radius.'Ihe transition curve

also facilitates a gradual application of the superelevation and widening of the

carriageway which may be required for the horizontal curves. Spiral curves will be used

for.this purpose.

The length of the transition curve hds been determined from Lhe followinq two

ionsiderations, i.e, i) rate of change of centrifugal acceleration, ii) rate of change of

superelevation. The larger of the tvvo values has been adopted for design :

0.0215V3i) Ls

where L5 = length of transition in metres

V = speed in km/hr

R = radius of circular curve in metres

RNg = 75w- (maximum of 0.8 & minimum of 0.5)

ii) The rate of change of superelevation or run-off shall not be steeper than 1 in

150 in plain terrain.

For plain terrain, no transition curve is provided for radius above 20OOm.

of carriageway on Curves

sharp horizontal curves, it is necessary to widen the carriageway to provide for safe

provided at horizontal curves for two-of vehicles. The extra width of carriageway

roads is given in Table 5.1.

Table 5,1

Extra Width of Pavement at Horizontal Curves (IRC:73-1980)

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC basis far 4-Ianing of Daboka - Dimapur
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has been calculated from the following equation:

multilane roads, the pavement widening is calculated by adding half the widening for two

roads to each lane,

-back Distance at Horizontal Curves

uisite sight distance is to be available across the inside of horizontal curves. The set-back

DESIGN STANDARDS &
SPECIFICATIONS

R- (R-n) Cos 0

5,6

s
e =;;i- radians

m = miniinum set-back distance to sight obstruction in meters;

R = radius at centre line of road in metres

n = distance between the centre line of the road and the centre line of the inside

lane in metres

S = Sight distance in metres.

horizontal and summit vertical curves overlap, the design has been made to provide

road and in the horizontalrequired sight distance both in vertical direction along the

on the inside of the curve;

DISTANCE

consideration of driver's perception time & braking time required to control their vehicles

unwarranted accidents before meeting a stationary object in his path, proper sight

will be reouired.

dual carriageway configuration having central median, the various curves have been

corresponding to Intermediate Sight Distance unless there are constraints where

mum Safe Stopping Sight Distance according to adopted Design Speed as detailed

Sight Distance (IRC:73-1980)

Speed in Km/hr rnte-rmealate Sight
Distanc€ (metre)

REVISED FINAL DETAILED PROJECT REPORT
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DESIGN STANDARDS &
SPECIFICATIONS

CAL ALIGNMENT

vertical alignment has been provided with a smooth longitudinal profile consistent with

terrain through which the road passes. Gradients upto the "ruling gradient" has been

I as far as possible in the design. Grade steeper than the "ruling gradieni" has bcen

I for a length "as short as possible".

Gradients adopted for Roads in Different Terrains

(IRC:73-1980)

s No T Ruling Gradient Limiting Gradient Exceptional 
IGradient 
I

o.zv<iln tii 
I'l

I Plain or Rolling 3.3olo (1 in 30) 5.0olo (1 in Z0)

2 Mountainous 5.0olo (1 in 20) 6.00lo (1 in 16)

5,7,2

a

al Curves

rl curves have been introduced for smooth transition at grade c

"nce, 
the minimum length of vertical curves have been pro

as detailed below:

Minimum Length of Vertical curves (IRC:73-1

ranges. For satisfactory

vided based on design

98o)

Design speed

(km/hr)
Maximum grade change (per

cent) NOT requiring a vertical

cu rve

Minimum length of Vertical

€urve (metres)

IU80 0.5

In

pn

ml

100 0.5

the approaches of the bridges suitable v

visions of relevant IRC Codes. Decks of sma

or bridges) have been given the same profile

grade line.

nmit curues :

r length of summit curve is governed by the c

/e has been calculated for Intermediat

straints when a safe stopping slght distance i

n considered in dual carriageway

REVISED FINAL DETAILED PR(
ways & Infrestructure
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t distance. The length of summit

stance, unless there are site
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a) For safe stopping sight distance

Case (i) when L>S

where N =

c-

Case (ii) when L<S

l-?c_

b) For Intermediate Sight Distance

case (i) when

DESIGN STANDARDS &
SPECIFICATIONS

. NS2

'-4.4
Deviation angle i.b. algebraic difference between two grades.

Length of parabolic. vertical curve in metres

Sight distance in metres

4,4
N

L>S

Ntql

v.o

Case ( ii) when L<S

q6
L=2s--ii

Valley Curves :

The length of valley curves have been designed such that for night travel,

headlight beam distance is equal to the stopping sight distance.

Case (i) when L>S

. NSZ

1.50+0.0355

Casc ( ii) when L<S

. -^ I.50+0.0355
L=25 - 

-

N

The value of headlight beam distance applicable for design of valley curve is 180m

corresponding to ruling design speed of 100 km/hr.

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

DESIGN STANDARDS &
SPECIFICATIONS

5.8

5,8,1

i Design

of Pavement

Unless otherwise specified in Schedule-B, the concessionaire may adopt any type

(flexible/rigid) pavement structures for new construction. Hence it is taken as rigid.

The Concessionaire shall submit proposal with regard to the type of pavement

propbsed for strengthening of the existing pavement to IE for review and comments

and finalize the proposal taking intb account comments of IE.

Traffic

Pavement gf the main highway has been designed for the cumulative number of

axles of 8.16 tonnes over the design life of 30 years. Servlce roads have been

for repetition of 10 million standard axles. Base year traffic, axles load distribution,

vehicle damage factor for design has been determined on the basis of survey.

to be carried out by the concessionaire in accordance with the Manual. The

axle load for the purpose of design has been done on the basis of the number of

axles obtained at a rate of growth, determined from secondary socio economic data

elasticity factors subject to a minimum rate of growth of 5olo at any point of time

procedures

For widening of the existing flexible pavement to meet the geometric design

requirements specific in this Manual, the thickness and composition of layers for

widening is the same as that of existing pavement and further deficiencies in

thickness shall be made up by overlay on the entire width of the pavement including

paved shoulders. If the condition of existing pavement is so deficient that it can not

be improved by overlays, it will be scarified and the pavement shall be designed

afresh.

In case the existing cement concrete pavement is to be widen€d, ihe widened

pavement shall be of the same thickness and specification not inferior to that of the

existing pavement. The widened pavement shall be joined with the existing

pavement by providing longitudinal joints of the same design and specification as

that of the existing pavement, Similarly, the transverse joints with dowel bars of the

same design as provided in the existing pavement shall be provided.

Flexible Pavement

The new flexible pavement hiis been designed in accordance with IRC:37 and

strengthening of the existing flexible pavement in accordance with lRu:8r.

REVISED FINAL DETAILEO PROJECT REPORT
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of DPR on EpC hasis for 4laning of Daboka - Dimapur DESIGN STANDARDS &
SPECIFICATIONS

5,9.1

130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Asam Part)

ST DARDS FOR BRIDGES AND STRUCTURES

Standards haVe been clearly identified and enumerated for evolving a comprehensive

n philosophy, which has covered all aspects of design for various parts of the bridges

other structures viz. Superstructure, substructure, foundation, protection works and

and rehabilitation. The design standards are primarily based on relevant IRC codes of

MORTH specifications, latest guidelines and circulars of MORTH/NHIDCL and

nt Bureau of Indian Standards (BIS). For aspects not covered by IRC and BIS

, relevant International Standards & sound engineering practiaes have been

. For ROBS and RUBS, the standards / instructions laid down by Ministry of Railways

been taken into consideration. The design philosophy has included but is not limited to

following:

Width of Carriageway, Span arrangement and Type of Bridges / Structures

Requirement of footpaths

Design speed

Materials - concrete, steel, etc.

Live loads

Seismic etfect

Wind effect

Temperature effect and climatic condition

Safe bearing capacity and soil parameters

Differential settlement

Methodology for Analysis & Design

Bearings, Expansion joints and wearing coats

Protection works

Construction methods

Repair / Rehabilitation techniques.

tON / REPLACEMENT OF EXISTING BRIDGES:

to retain / replace any bridge has been taken on the basis of its overall structural

n, hydraulic behaviour, adequacy of carriageway and improvement of roaC alignment

There is no such case as Nofthern Dimapur Bypass is on new & virgin alignment.

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC basis for 4laning of Daboka - Dimapur DESIGN STANDARDS &
SPECIFICATIONS

5,9,1.1

130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

pur Bypass is on new and virgin alignment, there is no such case.

behaviour:

Dimapur Bypass is on new and virgin alignment, there is no such case. HFL of all channels

has been ascertained from local enquiry.

is a new carriageway.

5,9.1.4 I provement of Road Geometrics:

improvement of Road Geometrics it is not required to replace, any of the existing bridges

alignment of the approaches to the existing bridges remain unaltered in the present 4

&

5.9.1.3

5.9.2

5.9.3

(ii

( iii

FOR NEW BRIDGES / STRUCTURES DUE TO 4 LANING:

proposed bridges / structures are as under:

Where the proposed 4{ane alignment follows the existing alignment with minor

modifications, at each of the existing bridge locations a new 2-lane bridge has been

proposed on DfS or U/S of the existing bridge for the proposed 4-laning of the road.

1 no of R.O.B. have been proposed during preparation of the 4-laninq schemes-

One Flyover on NH-39 crossing has been proposed.

NING OF NEW BRIDGES:

bridge will be on the centre line of the alignment.

median is proposed for all the bridges. Width of median from inner face of road Kerb of

bridge to inner face of crash barrier of 2nd bridge have been kept 4.50 m for bridges

open foundation and pile foundation.

of superstructure:

REVISED FINAL DETAILED PROJECT REPORT
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DESIGN STANDARDS &
SPECIFICATIONS

types of superstructure have been adopted,

Cross Drainage Structuresi

a) Spans upto 10.50 m span: R.C.C. Solid Slab.

b) Spans more than 10.50 m and upto 24.0 m: R.C.C. T-Beam Slab.

c) Spans mere than 24.0 and upto 45.0 m.: PSC girder with R.C.c deck.

P5L btroer 5taD.

in river bridges are of R.C.C. solid wall type earth retaining structures.

for R.O.Bs and flyovers are of wall type or column type without retaining the back

. The back earth will be retained by R,E. Wall Structures and a small floating span will

the R.E. Wall Structure and the abutment.

are generally R.C.C. Solid Wall type.

on span arrangements, available information, scour condition of foundation locations

and subsoil parameters at the bridge sites, raft foundation / pile foundatiori have been

in general. Due attention was given for open foundations so that depth of

of new foundations do not go below the foundation of existing bridge.

width and deck configuration:

I proposed bridges carriageway width has been kept 8.50 m plus 0.5{i m Shyness on

side (Total 9.50m). 1.50 m at grade footpath on outer side as per SP: 84-2014 has

provided. Two nos. of crash barriers of width 450 mm each have been provided on

side of carriageway, A railing of 300 mm wide has been provided on the outer side

the footpath. Total width of deck superstructure made as 12'250 m for four lane

Loading on carriageway of all the proposed bridges will be 2-lanes of IRC

A loading or single lane of IRC Class 70R loading.

: Basic intensity of footpath load has been considered as 500 Kglm? as per Cl.

209 of IRC: 6-2000.

REVISEO FINAL DETAILED PROJECT REPORT
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ii)

iii)

iv)

v)

vi)

vii)

viii)

ix)

x)

xi)

xii)

xiii)

xiv)

DPR on EPC basic for 4-laning of Dahoka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Asam Paft)

5-20

Force:

per modified clause 222 of IRC: 6-2000 the project road passes through seismic zone V.

all the bridges have been designed for seismic force as per the said clause.

STANDARDS:

of various components of bridges are based on the following IRC: Codes of practice.

IRC: 5-1998

IRC: 6-2000

IRC: 18-2000

IRC: 21-2000

IRC: 22-1986

IRC: 24-2001

IRC: 78-2000

IRC: 83(Pad II) - 1987

IRC: 83 (Part lII) - 2002.

IRC_SP: B_2004

IS: 2911 (Paft Ii) Sec - 3 - 1978

I'IORTH Ciicular No RWNH:3405glIlg6 - S&R dated

expansron Jornts.

IVIOST'S standard plans for Highway Bridges - R.C.C. Slab Superstructure.

lvlOST's standard plans for Highway Bridges - R.C.C. T-Beam and Slab

Superstructure.

IRC codes remain silent relevant IS Codes have been followed.

DESIGN OF CULVERTS:

culverts will be Box type.

OF PRELIMINARY BRIDGE DESIGN REPORT:

details of preliminary bridge design. i.e., hydraulic calculations, span scheme, scour

and foundation type with depth of foundation have been presented in separate

ARRANGEMENT DRAWINGS:

arrangement drawings (GAD) of new bridges and structures are

in the Drawing volume.

REVISED FINAL OETAILED PROJECT REPORT

DESIGN STANDARDS &
SPECIFICATIONS

30.11.2000 regarding

Development
Ardltech Ccnsu:lants PvL Ltd
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1,1,3

DPR on Erc basis for 4laning of Daboka = Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypast - (Assam Paft)

of four

DESIGN OF PAVEMENT

1.0

DESIGN OF PAVEMENT (DIMAPUR BYPASS - ASSAM PATI)

is hardly any carriageway and this will be a new one. There will be concentric

lanes suitably within the right of way (ROW). Pavement design \^/ill,

compnse: -

D New constructlon: Widening coniiguration - This will be concentric to RoW.

Service Roads 7.00 m wide and Merge Lanes 3.5m wide have been provided at relevant

places and detailed in the Alignment Plan. Also there is one important junction.

of rigid pavement.

with design standards adopted, the rigid pavement has been designed for 30

service life. This agrees with Manual of specification and standards for four laning and

laning, Also ]RC 58 of 2015 indicates such design.

of Subgrade

borrow area soil, as revealed from laboratory tests, is mostly oi CL or 14L-CL classification

SM or SM-SC ctassification in the end stretch having N4DD of 1.8 to 1.83 gm / cm3 at oMC

As

T

0 - 13.48% and 4 davs soaked CBR of .5,60lo to 6.8010. Improvement of borrow soil to

a minimum CBR of 8olo will be attained.

recommended by Traffic Analyst the design VDF is 3'50 [Sec I=3'37 & Sec II=3.77].

Analysis has resofted to the rigorous analysis of regression etc. on the growth rates

by the elasticity method and the various growth rates are produced in the following

for Traffic Information. However, provisions in clause 5'5 of N4anual for specifications

standards for Four Laning of National Highways through Public Private Partnership

and govern the growth rate factors, produced in the following Table. As per IRC:58-

, the directional distribution factor and lane distribution factor have been taken to be

of predominant direction traffic for four lane divided carriageway The probable

ulative million standard axles have been calculated from the probable date of completion

of

7

of

project road and opening to traffic in the year 2015 to 30 years design period i.e. year

5. ESA comDutations have been done on the basis of different growth rates. The design

has been done considering the highest votume of Bus, 2 Axle Truck & MAV

REVISED FINAL DETAILED PROJECT REPORT

a

1

the count stations.

5- ?l Archtech Consultants Pvt lH
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DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Astam Paft) DESIGN OF PAVEMENT

t.t.4 section

design CBR value being more or less same throughout, the entire length of the project

has been designed for the highest of the traffic obtained in the count stations as

earlier for the package.

n thickness of flexible pavement layers in new construction.

RC:37-2012

the Davement thickness desian chart of IRC-37 of 2012 and cumulative standard axles

7.34 msa, i.e. design vol 6.94 msa the pavement thickness is found to be 580 mm for

life of 15 years.

design as per IRC:37-2012 is based on mechanistic pavement design principle

has evolved from theoretical, laboratory and pavement peformance studies on Indian

materials and pavements constructed in India. In IRC:37 -2012, for analysis, DBM

with 60/70 bitumen and an annual average pavement temperature (AAPT) of 35'C have

used. The vertical strain between the dual wheels and the horizontal tensile strain at

bottom of the DBM layer below one of the wheels (vide Annexure-l IRC:37-2012), are

to be the design criteria for fatigue and rutting failure of the pavement. Apart from

axle load, the design thickness depends on tyre pressure and the wheel configuration.

standards taken for single wheel load, tyre pressure and wheel configuration are at

with different codes of practices. IRC:37-2012 adopts 20.5 KN as single wheel load,

mm as centre to centre distance between dual wheels and 560 Kpa as tyre pressure

shell Pavement Design Manual, London adopts these parameters as 20.0 KN, 315

& 600 Kpa and Austroads adopts these parameters as 20.5 KN, 330mm & 550-700 Kpa

, as basis of mechanistic pavement design approach.

bituminous pavement design charts in India are calibrated as per constant AAPT of 35'c

hout the design period. However, pavement design, which takes into account

res prevalent in various seasons as well as various regions, would definitely give

reliable results compared to the pavement design that assumes sjngle value of AAPT

hout the whole desion Deriod.

of Flexible Overlay

corresponding to 6.94 msa will have the following pavement composition:

BC + 60mm DBM + 250mm WMM over a layer of 230mm GSB for drainage.

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure Archtech Consultants Pvt Ltd

VA

J.L

Corporation Limited
5- 22
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DPR on EPc basis for 4-laning of Daboka - Dimapur
130.167 kn) ol NH-36 & 39 - - Dimapur Bwass - (Assam Part) DESIGN OF PAVEMENT

Pavement Composition for New Paved Shoulder of Carriageway:

It is proposed that the pavement composition for new paved shoulder shall comprise, as

GSB

WMM Base course

DBM

BC

230 mm

250 mm

60 mm

40 mm

580 mm

pavements for Service Roads / Merge Lanes

is no such case.

Shoulders:

ble pavement of main carriageway will be repeated in paved shoulders ori both sides

(a)

(1) ESTIMATION OF DESIGN ESA

(a) Traffic Information

Adopted Growth Rate as per Traffic Analysis (Feasibility Report)

Bus

Z nxte fruct<

MAV

Vehicle Damage Factors (F): 3.50 for all categories of commercial vehicles

(Source: Traffic Analysis - Feasibility Report)

Lane Factor (D): 0,75 x 0.5 = 0.375 (Clause 3.3.5 IRC: 37-2012) adopted 0.40

ESA Computation - Cumulative Equivalent Single Axle under below:-

(b)

(c)

Client:
t{€tionalH & Infrastructur€

REVISED FINAL DETAILED PROJECT REPORT

S_ZS Archtech consultanE Pfr, Ltd
Corporation Limited
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DPR on EPC basis for 4'laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part) DESIGN OF PAVEM€NT
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Pleparation
Section

DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 kn) of NH-36 & 39 - - Dimapur Bypass - (Assam Part) DESIGN OF PAVEMENT

15 years Axle Load = 17.34 msa

ESA = 4oolo of L7,34 msa = 6.94 msa.

Cumulative Equivalent Single Axle repetition = 17.34 msa

to Fig-1 & Plate *1, IRCt37-20t2 corresponding to 4-day soaked CBR of 7olo the

pavement layers are -

230 mm

250 mm

60 mm

40 mm

580 mm

mental Impacts

Survey consisting of Test Pits and G.T.tr Bore holes, carried out at requisite intervals,

that soil conditions do not vary substantially along the project length. Thus, one

cross-section design will serve for the entire project length. The project area

high rainfall and the roadbed soil is predominant in clay which is susceptible to

. The design considerations will therefore, include the aspect of constructing an

drainage system capable of removing excessive moisture in earliest time. As such,

layer has been provided upto the slope face of road embankment.

n Calculation for Rigid Pavement by IRC 58-2015 Guidelines have b€en followed for

n of Rigid Pavement. The following inputs have been considered for design.

Design life = 30 years

Grade of Paving Concrete = M40

Flexural atrength of cement concrete = 45 kg/Cm?

Poisson ratio value for cement concrete = 0.15

E for concrete = 3.00 x 105 kg/cm2

Coefficient of thermal expansion of toncrete = 10 x 10'6 / "C

Tyre Pressure, Q =BKglCm)

& Infrastructure
REVISED FINAL DETAILED PROJECT REPORT

5- 28
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t
a

f DPR on EPC basis for 4laning of Daboka - Dimapur
th 130.167 km) of NH.36 & 39 - - Dimapur Eypass - (Assam Paft) DESIGN OF PAVEMENT

Spacing of contraction joints = 4.5m

Width of slab = 4.375m

. Traffic
- 

Wit-n e rowtn nate

Upto 2015 Upto 2021 Upto 2O2lt lUpto2031 U rto 2035 Upto 2041

In 2015

start

7 .50o/o 7 .500/o 7.5Oo/o 7.00(70 7 .00o/o 7 .00o/o

Cumulative

msa (from

repetition of Commercial Vehicle = (9.68+73.15+21.09) x 106 = 103;92 x 106 = 103.92

nclosed format)

cln
Nai

Axle Load Class of NH-35 & NH-39 (Taken on NH-36)

Name of Road Stretchi Northern Dimapur Bypass

Area Axle lDirection I 2

Load I I Axle

class I jr.u.t

3 Axl( Truck LCV Bus Remarks

Single

Axle

Tandem

Axle

|q

-o
tgo

.9

=o
co

ziti
lional H

UP 74 0 7 19

Down z0 4 0 3 19

10r to 13r
UP

D;W;

24 0 1 2 1

z0 q 0 0 1.

14r to 15r
UP

Down

0 3 0 0 0

0 0 0 0 0

TO'rAL 7A t7 1 L2 40

UP 37 4 0 9 48

Down 23 1 0 20 30

UP
tnTt^ 1?l

54 I 1 9 4

Down 53 I 1 4 2

14r to 15-

UP 3 3 0 0 0

Down o I 0 0 0

TOTAL 11 42 84

t_
REVISED FINAL DETAILED PROJECT REPORT

lvays & Infrastructure
corDoration Limited
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DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft) DESIGN OF PAVEMENT

TOTAL

Axle Load Class of NH-36 & NH-39 (Taken on NH-36)

Name of Road Stretch: Nofthern Dimapur Bypass

Adopted Axle Load Class

Single Axle

Up

Down 0

0TOTAL 8

328

REVISED FINAL DETAILED PROJECT REPORT
Archtech ContultanE Pvt Ltd

5- 30
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DPR on EPc basis for 4laning of Daboka - Dimapur
130.167 km) ot NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

o/o of Axle Load Class of NH-36 & NH-39 (Taken on NH-35)

DESIGN OF PAVEMENT

Name of Road Stretch: Northern Dimapur Bypass

No of Axle

o/o of Axle Load class of NH-36 & NH-39 (Taken on NH-35)

Name of Road Stretch: Northern Dimapur Bypass

No of Axle

'

'

rzi-

tJ]-T

145- 1

0 0,166

0.533

o.oo

o.342

0.633

0.00

:i.oe1 l.342
1

modulus of Subgrade reaction of combined foundation of Subgrade + Granular

and DLC Subbase (from Table 4 by interpolation) = 285 MPa/m

& Infrastructure
REVISED FINAL DETAILED PROJECT REPORT

5- 3l Archtech Consultants Pvt Ltd

64.92

(r
1:)

0,975 100,00

has been designed as per IRct58-2015

of modulus of subgrade reaction

CBR of compacted Subgrade = 8olo; Modulus of Subgrade reaction = 50.3 f4Pa/m

mm thick granular Subbase has been provided.

C of thickness 150 mm with a minimum 7 day compressive strength of 7 MPa has been

186 I 186.00 18.68

0 7.3 0.00 0.00

34 3.27 111.18 I t. to

33

34

4.48 t47 .84 14.85

5.98 2o3.32 20.42

33 7 .80 257 .40 25,85

10.00 40.00 4.02

4 r2.5 50.00 s.02.

995.74 100.00

CorDoration Limit€d



Preparation
Section

OPR on EpC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft) DESIGN OF PAVEMENT

0.756 x 1

2.015 x 1

nding layer of Polythene sheet of 125 micron thickness between DLC and Concrete

is to be provided.

oi Flexural strength

compressive strength of Cement Concrete = 40 MPa

compressive strength of Cement Concrete = 48 MPa

Flexural Strength of Cement Concrete = 4'5 N4Pa

Flexural Strcngth of Cement Concrete = 4.5x1.1 = 4.95 MPa

of design traffic for Fatigue Analysis

period =30 years

Cu repetition for all categories of commercial vehicle for.30 years = 103.92 x 106

T two-way axie load repetition during design period

-')

N

Day

Day

N ber of axles in oredominanVdirection = 244'212 x 106 x 0.5 = 122.106 x 106

n axle load reoetition = 722.706 x 106 x 0.25 = 30.53 x 106

time (12 hour) design axle repetition

.53 x 106 x 0.6 = 18.32 x 106 lNight Traffic - 600/o]

time (12 hour) deslgn axle repetition = 12.21 x 106

time (6 hour) design axle repetition = !2.27 x 106 x 0.5 = 6.105 x 106

time (6 hour) axle load repetition = 18.32 x 106 x 0.5 = 9.16 x 106

of commercial vehicles having the spacing between front (Steering) axle and the

rear axle unit <4.5 m = 55%

Category

(Steering) Axle

.92 x 106 x 2,35 lAverage number axle per commercial vehicle - 2,35]

.212 x lO"

A{t-
Axle

REVISED FINAL DETAILED PROJECT REPORT

Proportion

of the axle

category

2.747 x L

0.916 x 1

2.442 x I
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Preparation
Secliot

4. Cumu

DPR on EPc basis fdr 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapu Bypass - (Assam Part)

load Spectrum

- A/1- single Axle (Rear Axle)

iola L rsa o/o of each

Category

145-155

IJJ- I.'tJ

125-135

115- 125

105- 115

95-105

85-95

85>

- A/2 - Tandem Axle

Ithickness of slab, h = 300 mm = 0.30 m

Ii h3
lZxK t( I - l2)' =0 '701593467 m

REVISED FINAL DETAILED PROJECT REPORT

& Infrastructure

Axle load Repetition

KN \,rdL|( t9

0.038 i ior

Top-Down-

Cracking

o-o:o i rot

o.rss x ios 
"

0.155 x 1

0.112 x 1

0.085 x 1

0.141 x 10.171 x 1

ESA o/o of each

Category

Axle load

eoito;:up-
Cracking

Repetition

rop-oo*n-
Cracking

0.633 64.92 1.585 x 10b 1.308 x 106

0.34?" 35.08 0.857 x 10" 0.707 x t

0 0 0 0

with tied shoulder and with dowel bars across transverse joints

load

120-140

100-120

100>

Fatigue Damage analysis for Bottom-Up Cracking (BUC) and Top-Down

Cracki (TDC) and Selection of slab thickness

modulus of Subqrade reaction of foundation, K = 285 lvlPa/m.

modulus of concrete, Ii = 30000 MPa

s ratio of concrete, [ = 0.15

weight of concrete, .T = 24 KN/m3

flexural strength of concrete = 4,95 MPa

mum day-time Temperature Differential in slab (for BUC) = 16.3'. 14ttu.,
-time Temperature Differential in slab (for TDc) = day-time differential/Z+s = 16 812+5

KN

Case I
Concrete

.T

Radius of
Client:
National

50,00

4itnit

E1-.40

0.037 x 1

0.237 x 7

orw; iod

111.18

Corooration Limited
f,- JJ Archtech Consultants Pvt Ltd



Preparation
Sectiot

Single

Axlg

Loads, KN

Tandem

Axle

Loads, KN

II.

Table C -

DPR on EPc basis for 4-laning of Daboka - Dimapur
130.167 kn) of NH-36 & 39 - - Dimapur Swass - (Assam Paft) DESIGN OF PAVEMENT

sir

Tar

B-

mum tensilb stresses at the bottom of the slab (for BUC Case)

Axle (Appendix V)

,042+3.26(2AXO 3'zl(285x0.7015934 672)+7.62xPxO.3l(285+0.7015934674)+0.0522x16.8

,042+0.0502+0:0 0704xP+0.877 = 0.9692+0.00704xP.............,,...... (1)

Axle (Appendix V)

.210+3.88x24x0.321(ZASxO.tOtSgZ+672)+0.73xPx0,31285x0.701593467")+0 0506x16.8

stresses at bottom of the slab in day time (BUC case) - Midpoint Axle load

7.1721

are less than 4.95 x 0.45 = 2.2275 MPa

mum Tensile Stresses at the top of the slab (for TDC Case)

219+ 1.686x8xPx0.3/(285x0.7015934674)+ 168.48x0.32 1 lZeSxO.tOtSSl+Ct',1

0.1089x13.4

.219+0.007325xBxP+0.10809+ 1.45926 [B=0.66 for Transverse ]oints with dowel barsl

.34835+0.0048345xP........... (3)

at top of the slab in night time (for TDc case) - Midpoint of Axle load

& Infrastructure
REVISED FTNAL DETAILED PROJECT REPORT
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DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part) DESIGN OF PAVEMENT

130

L.6626

110

7.6t42

< 100

All stresses

Case II
Concrete

joints (

less than 2,2275 MPa. Hence 300 mm thick slab is safe in Case I.

Case)

tied shoulder and without dowel bals across transverse

of slab - 300 mm = 0.3 m

us of relative stiffness, I=0.70!593467 m

tensile stresses at the bottom of the slab (for BUC Case)

7.OZxz4xO37l(285xO.7015934672)+2.41xPx0.3/(285x0.701593467")+0.0585x16'8

0.10809+0.01047xP+0.9828 = 0.85289+0.01047xP .................. (1)

.88x24x0,32l(285x0.7075934671+0.965xPxo.3/(285x0.7075934674)+0.0543x16.8

.152123+0.00419zxP+O.91774 = 0.764363+0.004192xP ..-......... (2)

at bottom of the sldb in day time (Buc Case) - Midpoint of Axle load

sing Axle
c-

Axle

Table B -

150 140 130 DO 110 100 90

2.3787 2.2t4 2.1093 2.0046 1.900 7.7952 1.

110

-t
<85

2.4234 6905

1.3093 7.2255

REVISED FINAL DETAILED PROJECT REPORT

Tandem

Axle

Loads, KN

Stresses,

MPa

Tandem

Axle

Loads, KN

Stresses,

MPa
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Preparation
Sectio|l

IL Maxi

Table C -

Stresses,

MPA

DPR on EP,C basis for 4-laning of Daboka - Dimapur
130.167 kn) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

7.3384

Stress

Ratio,

SR

0.363

0.342

DESIGN OF PAVEMENT

um tensile stress at the top of the slab (for TDC Case)

+0.0066xP............,. (3) tB=0.9 for transverse joints without dowel barsl

at top of the ilab in night time (TDC Case) - Midpoint of Axle load class

2.0084

Tandem

Axle

Loads, KN

Stresses,

MPa

110130

7.7774 7.7 r74

Fatigue Damage Analysis for Bottom Up-Cracking

(l4idpoint of the Axle load class - Ref. Table A/1, A/2 & B)

-iacking Fatigue Analysis for day-time (6 hour) traffic and positive Temp Diff.

Single Axles Rear Tandem Axles

Fatigue

Damage

ni/Ni

0,000

REVISED FINAL DETAILED PROJECT REPORT

& Infrastructure
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Preparation
Section (Len

Table D -

DPR on EPc basis for 4-taning of Daboka - Dimapur
130.167 krn) of NH-36 & 39 - - Dimapur Eypass - (Assam Part) DESIGN OF PAVEMENT

mulative Fatigue Damage Analysis for Top Down-cracking

idpoint of the Axle load class - Ref. Table A/1, A/2 & C)

Top-Down ( racking Fatigue Analysis for night-time (5 hour) traffic and negative Temp Diff'

tear Single Axl6s Rear Tandem Axles for 5oo/o of Axle load

Expected

Rep. (ni)

Fle

Stre

MP

2.5i

(

isr

t

St.ess

Ratio,

SR

Allowable

Rep. (Ni)

Fatigue

Damage

ni/Ni

Expected

Rep, (ni)

Flex

Stress,

MPa

Stress

Ratio,

SR

Allowable

Rep.(Ni)

Fatigue

Damage

ni/Ni

0.038x106 J4 0.477 4.tsxrou 0.009 1.308x10b L.7774 0.359

infinite 0.0000.030x10b 7.2 7 t-4 0.459 16.18x10b 0.002 0.707x10b r.71L4 0.346

0.195x10b z. 7A )3 0.446

'infinite 0.000

0 L.6454 0.332

0.155x10" z.r4 )4 o.432

0.112x106 2.01 +4 0.4r9

0.085x10" 2.0c t4 0.406

0 t.94 z4 0.392

0.14lx10b 1.87 ).t 0.379

L 0,011

Sum of BU(

without tied

hard should

Client:
National H

and TDC i.e. CFD = 0.042+0.011 = 0.053<1, Safe 300 mm thick slab is safe for slab

;houlder and without dowel bars across transverse joint, But recommended is continuous

'with 300 mm thickness which will be more safe in Edge Skess

REVISED FINAL DETAILED PROJECT REPORT
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of DPR on EPC hasis for 4-laning of Daboka - Dimapur
130.167 km) ol

CHAPTER-6

TRAFFIC SURVEY AND ANALYSIS

Corridor (Bypass)

The

the
of

corridor comes to an end on NH-39 at Dimapur in Nagaland, thereby catering thc
for the entire portion of Karbi-Anglong and district head quarter Diphu to the rest part of

and traffic from other states like Nagaland and Manipur to reach Guwahati, the gateway

States. More importantly, it is the shortest connector of NH-39, which is connecting

6.2

6.3

The

corridor of India -Myanmar.

on physical characteristics and major junctions within the stretch, the corridor can be

into the following segments:

to Dimapur Town (km 147IOOO to km 168/157)

to Delai junction, traffic seems to be flowing in leeward side keeping most of the
traffic on road for first 15 km with rolling terrain and forest area of Laharijan both

And then with the advent of Dimapur town, road encounters the suburb establishments.
of 21 km, 19 km caters a two-lane carriageway. From Lahorizan Beat Office the Bypass

and ends at Patkoi Bridge on NH - 39 thereby avoiding entry to Diniapirr town.

Sections

is no such case.

of Traffic Study

of carrying out various traffic studies are as follows

of capacity based on demand forecasting for next 30 years

.U the pattern of Commodity movement

of spatial influence of the project stretch

Growth Factors for Traffic demand forecastinq

inputs for pavement design

inputs for design of intersections

the trafflc impact of other road development works in the influence area of the project

ng the requirements for service roads

of truck terminal

of wayside amenities

possible location of toll plaza and providing inputs for design

traffic inputs for economic and financial analysis

traffic inputs for Environmental Impact Assessment

REVISEO FINAL DETAILED PROJECT REPORT
6'1 Archtech Consullants Pvt. Ltd



of DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 kn) of NH.36 & 39 - - Dimapur Bypass - (Assam Part)

TRAFFIC SURVEY AND
ANALYSIS

6.4

Analysis
sources

A

T

T

Surveys and Analysis

primary data obtained from traffic surveys and secondary data obtained from various
carried but as per the stipulations of ToR for obtaining the following:

Daily Traffic (ADT)

variation

I Average Daily Traffic (AADT)

Com of traffic stream

Veh Damage Factor (VDF) for design of pavement

speed and delay

Primary

Schedu

tne rol

o-D nd Commodity matrix

I of spatial influence of the project

Growth Factors

Demand Forecasting for various development scenarios

ing inputs required for the estimation of Vehicle Operation Cost (VOC)

surveys carried out are given below

of Traffic surveys

the Bypass is on virgin and new alignment/ Traffic Survey is not needed.

ng secondary Informations were collected

traffic count data -on NH36 foi last 5 years

Information- up to 2003-04 (where available)

variation- derived from past fuel sale data

Traffic Volume counts

has been given in DFSR - f4ain Volume and hence not repeated.

(O-D) Survey

ts no sucn case.

to Pay (WTP)

a view to understand users' willingness to pay for the upgraded / enhanced
were conducted with O-D surveys at all the four locations and submitted in

Volume and hence not repeated in Bypass alignment.

REVISED FINAL DETAILED PROJECT REPORT

facility, WTP
Draft FSR -
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Preparation
Section

DPR on EPC basis for 4-laning of Dat oka - Dimapur
1 30.1 67 km) of NH-36 & 39 - - Dimapur

CHAPTER 7

ENTAL SCREENING AND PREUMINARY ENVIRONMENTAL ASSESSMENT

7,1

(Dimapur Bypass - Assam Part)

u€tion

of 4-laning of NH- 36 from km 38,0 to km 168.167 (Daboka to Dimapur) includes

of one new bye-pass to Dimapur town covering a total length of 35.004 Km in

State, which will have some direct impact on environment. It is necessary to

Preliminary Environmental Screening and Assessment Study for the proposed for

of prioposed Bypass to assess the potentially critical impacts on environment for

n of proposed Bypass in order to suggest the mitigative measures or alternate

which are required to be incorporated during the initial planning stages. Besides

are 2 stretches of Planted Forest in Bypass, which will have significant effect on the

of the road.

present road alignment of Northern Dimapur Bypass of NH-36 passes through

rolling terrain. This will be q 4-lane divided carriageway.

stretch passes through 2 districts viz, Karbi Anglong in Assam and Dimapur in

land. The district wise semFurban areas are as follows,

Table 7,1: District-wise semi-urban / urban areas

Anglong Barolengri, Barolengri (ii), Purana, Lahoruan, Gautam

] 
Basti, Khatkhati

?f*r--@1sa*lIT-'."tr _,- ]

tne

is in embankment throughout with average height varying from 0.50 m to 2.50 m.

is high embankment of the order of 5.0 m to 6.0 m height near the major

approaches. In an around the semi-urban area localities, the

heiqht is as low as 0.50 to 1.00 m.

ROW is generally 30.00 m on either side of the centerline of the Dimapur

carriageway, where it has run through agricultural land.

naissance survey was carried out to study the present environmental set up of the

corridor, which isthe corridor for environmental concern, in general and proposed ROW

dicular, on the basis of which screening exercises were undertaken to identify the

sensitive issues and areas.

REVISED FINAL DETAILED PROJECT REPORT
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Preparation DPR on EPC basis for 4-laning of Daboka - Dimapur
Secfion 130.167 km) of NH-36 & 39 - -

7,2,2

7,2.2.7

ENVIRONMENTAL
SCREENING

I

I

I

I

I

t

studies on each parameters/issues have established exact conditions in respect of

of potential negative impacts of the project on the environment.

mental Screening

of Preliminary Environmental Sreening Study

report provides a Preliminary Screening study of 4-laning of Northern Dimapur

in NHDP Phase IIIB. Its preparation has been undertaken as an activity parallel to

to be comDleted in tandem with the study of other aspects of the project's economic and

feasibiliw. As required in Terms of Reference (TOR) for the consulting services, the

of the preliminary environmental screening are submitted as a document of Final

Project Report on EPC basis in order to clearly mark out the environmental

, enhancement of oppodunities and locations at which appropriate action can be

. As stated in the TOR for the work, the purpose of the Preliminary Environmental

ing Study (PESS) is "to determine any significant economic, social and

ronmental issues, which could require further analysis (including the tlnalysis of Bypass,

of junctions etc.) and to resolve such issues". The social and environmental

ing will include, but not be limited to, the analysis of available information

where appropriate by site assessment) concerning:

. Areas of significance within right-of-way (ROW).

. Sensitive and/or critical natural habitats (e.g., national park, wild life reserves,

sanctuaries, social groves, reserve and protected forest, social forest, wetlands etc')

. Major rivers and waterways.

. Recorded religious and cultural heritage sites.

. And any potentially sensitive areas, based on recent GoI census, official data and

information from NGOs and site visit.

results of this analysis will be tabulated clearly to identify any cunflicts' The

s concerning how to resolve them (including recommendations for exclusion

lvsis of altefnatives and/or mitigation) shall be recorded as precursor to preliminary

ng design and for undertaking the required social impact and environmental

studies.

area lies within Karbi Anglong & Dimapur District and have a general height 67m to 181

MSL, Near Dimapur/ a range of hills exist of the alluvium which rs about 90m -
above lYSl. The general slope of the land is towards south. The area is served by two

rivers and 8 minor channels.

REVISED FINAL DETAILED PROJECT REPORT
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recent flood

DPR on EPC basis for  laning of Daboka - DimaPur

study area lies within the Assam & Nagaland states and is plain to rolling in nature. The

Dimapur Bypass brosscuts the different drainage system at different Chainage.

of the drainage system debouch from the sub-Himalaya through segmented piedmont

and flow in a general southerly direction through narrow conical or linear zones. Over a

distance, they invariably flow along nearly straight, braided channels on bed of gravel

then follow a meandering path in the flood plain.

Dlain shows a variety of landform elements, viz., meander scroll, channel

area under investigation is characterized by the quafternary alluvial deposits This

has been classified into four informal stratigraphic units. Each formation has two

- a piedmont plain facies and a flood-plain facies. The former is characterized by

of gravel and the latter by sand-silt-clay. The road is passing through hills of

are four-stepped sequences of geomorphic surface present in this area, which can be

discernible. The level difference between the successive terraces is the maximum at

hilly front. It decreases gradually towards south. An interesting feature of the area is

made of granitic and gneissic rocks and geologically part of Karbi-Megalaya Plateau'

plateaus are geologically ancient and a part of the Deccan Plateau, while the hiils are

and geologically belong to the Himalayan group' Karbi Anglong itself is spread over

seDarated areas. Its Harem Sub-Dn is a pad of the Meghalaya Plain while the Diphu and

Sub-Dns are located in Karbi Plateau proper, The Harem Sub-Dn. is physiographically

of the Jayantia hills of the Meghalaya plain and hence it is relatively low.

Karbi Plateau proper is oval in shape and highly dissected along its margins. The central

is, however, high and has such peaks as chenghehison (Singhason 1359m) and

(1361m). The plateau gives out many streams to the surrounding low lands of

& Nagaon districts and there are terraces at places where these rivers emerge to

These support tea gardens and Reserve Forests.

ndwater occurs under phreatic condition in the area. The general slope of the water

is from north to south being more or less concordat with topographic slope The

gradient is highest in the piedmont plain on the north and progressively decleases

south. The shallow and deeper aquifers in the entire area are interconnected. The

plain forms the primary recharge area of the region. The quaternary sediment in

REVISED FINAL DETAILED PROJECT REPORT
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DPR on EpC basis for 4-laning of Daboka - Dimapur
130.167.km) ofNH-i6 & 39 - -

ENVIRONMENTAL
SCREENING

7.2.2,5

the area gets completely saturated by mid-monsoon. The average seasonal fluctuation of

table in the area is around 3 m. Chemically groundwater from shallow and deeper

in the area are suitable for irrigation, domestic and industrial use.

soil of the entire stretch is Alluvial in origin. Deposition of alluvium is mainly from the

passing through the area. Alluvial soil is generally fertile. Alluvial soil is either older,

contains clay, sand, gravel and pebbles or younger (flood plain deposit), which

sand, gravel, pebbles, clay and fine classes. Cultivation area is observed in the

stretch. Possibility of release and deposition of pollutants in soil, mainly Lead,

from vehicular movement is moderate. Characterization of soil through sampling

analysis has been done during detail monitoring.

7.2.2.6 Use

portion of the National Highways (NH-36) passes thorough some densely populated area

Anglong district of Assam state. On both side of NH-36 agricultural activity is very

predominant. Orchard and roadside plantation of different species of plants are very

type of land use class in the area. A substantial portion of the study area is covered

areas, which lie on both side of the road.

/ tributaries constitute a substantial portion of the land use class in this area

7.2,2.7

area exDeriences four distinct seasons i.e. winter, summer or pre-monsoon/ monsoon

retreatino monsoon. The winter lasts from November to February, followed by brief

of summer. The monsoon commences from May and continues up to September and

up to the Znd week of October. The season of retreating monsoon is brief and is

by progressively fair weather and morning fog of shoft duration. The minimum

perature comes down to 9"C during month of December while the temperature shoots up

to ,C in the month of July. Though the main monsoon rains begin in May, the pre-

showers start by mid - April and are often accompanied by hailstorms. The average

rainfall is quite high 2400 mm throughout the year, but more so in the wet season.

the seismic zoning Map of India (IS: 1893-2002), the area under invest'gation fall

seismic zone V. With reference to the lvlsK intensity scale used for all engineering

purposes, the region lies in the highest damages risk zone. Therefore, there is always

to consider the factor of safety for highest eafthquake intensity while formulating

development programme.

REMSEO FINAL DETAILEO PROJECT REPORT
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Preparation DPR on EPc basis for 4laning of Daboka - Dimapur
Seclion 130.167 knl of NH-36 & 39 - -

7.2.2.9 Air Quality

is no past data on ambient air quality in this stretch. Through reconnaissance survey it

can

the

be assessed that, since most part of the stretch under rural category and vacant area,

lity of hiqh level of gaseous and.particulate pollution is less, In semi-urban to urban

like Dillai, Lahorijan and Dimapur e*p".t"d level of air pollutants comparatively higher

to commercial activity, residential emission and emission from vehicle. Vehicular traffic is

main source of air pollution in the study area. Monitoring of ambient air quality at

stretches has been assessed to Dresent status of air Dollution. It has been found

the levels of pollutants ie., SPM, cO2, Soz, Nox and HC are within the prescribed limits of

as shown in Table 7.10 A.

7.2.2.70 Quality

is no past data on surface and ground water quality in this stretch. There are 2 major

and a few minor channels, few bils and irrigation canals in the study area. Since during

of bridge and road, surface water quality may be affected, complete of water

ity study is necessary. It has been found that Physical, Chemical and bacteriological

iW of water source are within the prescribed limits of CPHEEO. This may be because of

that there are no industries in the area, as shown in Table 7.11 A.

7,2.2.77 Level

most part of the stretch is under rural areas, noise generated from use of horn by

at rural stretch is less. But at commercial and residential areas of semi-urban

and turning curve of the road, expected noise level is high. Measurement of ambient

level at Residential, Commercial and Sensitive areas will give the clear picture before

and upgradation of the proJect road, Noise levels in these aTeas aTe formed to

limits prescribed by CPCB as shown in Table 7 '12 A.

qu.

qu.

the

7.2.3

7.2,3,1

lEnvironment

of Flora

project road is located in the high rainfall area with number of matured trees and

growth along side of the road. The following are the common plants recorded all

the stretch.

REVISED. FINAL DETAILED PROJECT REPORT
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DPR on EPC basis for 4laning of Daboka - Dimapur
130.167 km) ol NH-36 & 39 - - Dimapur Bypass - (A55am Paft)

ENVIRONMENTAL
SCREENING

Table 7.3: Tentative Floral checklist

stretches thick plantation of Sesam, Sirish, Eucalyptus, Segun, Acacea and Jigur are

rv estimation trees indicates that total number of affected trees within the ROW is in

the tune of 24,734 (Tahle 7'8). There are about 12,099 trees along the left side of the road

there are about 12,635 trees along the right hand side of the road. Most of the trees

) are in the gifth size <50cm There are also approx. 8446 nos.,995 nos., 20 nos

trees of the girth size 50-100 cm, 100-200 cm, >200cm respectively exist within the

REVISED FINAL DETAILED PROJECT REPORT
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Preparation
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7.3

7,4

DPR on EpC basis for 4laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypast - (Assam Paft)

ENVIRONMENTAL
SCREENING

Sal

of Fauna

passes through plain agricultural, residential and commercial land. There are 2 Planted

within the stretch. Only few social forest plantations are noted in the stretch. Therefore

of wild fauna is not reported. Only domestic animals are present.

of Religious & Cultural Heritage Site

there is no cultural herltage site throughout the stretch of the bypass.

of Utility Services

alignment is new, very less numbers of Utility Services.

of Environmental Screening Data Sheet'Environmental Analysis

screening data sheet (km wise) is given in Table 7,9, That indicates Land use

the ROW and just outside the RoW. Also type of natural, plantuttion and planted forest

existence of sensitive area, religious place, market and residential areas are also

in screening sheet.

Environmental Features

The existing road alignment of Dimapur Bypass passes mostly through plain

agrjcultural land. But in some str€tches, the road passes through forestland. The road

stretch passes through Karbi Anglong district of the state of Assam and Dimapur

district in the state of Nagaland.

Road passes through the important big villages viz. Khusiabil, Belijan, Kargaon,

Naharjan. Saithekema "C", Patkoi, Khatkhati and Gautam Basti. Possibility of

generation of gaseous and particulate pollutants in these urban areas is more though

not significant.

There are number of plantation trees, mainly, Caseasima, Segun (Teak), Gamari,

Sonaru, f4ango, Simur, Gulmohar, Sirish, Sesam, Segun, Eucalyptus and Acacea"

Among ihe big trees l4ango, lamun, Ahat (Pipal), Kathal, Bargad are more or less

common.

Ditch, low lying area, pond and other water body are present within the study corridor'

Daboka-Dimapur section after road is passing through congested area of Dimapur

Town. To avoid significant social and environmental impact, construction of Northern

Dimapur bye-pass for this area is needed. Acquisition of agiicultural iand, few beels

are necessary for construction of bye-pass.

REVISED FINAL DETAILED PROJECT REPORT
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7,5 of Environmental Concerns and Risks

icity poses another natural environmental problem. Other than. these natural

I hazards, there are some man-made/anthropogenic hazards also.

major areas of concern from environmental angle appeared to be as follows, from PESS:

Felling of large numbers of roadside trees/ social plantation trees.

Gaseous poliution at commercial area, semi urban sections of road

Dust and sound pollution pafticularly at sensitive areas during construction of road

Protections of reserve and social plantation forest within and outside the ROW

Existence of natural water body very near to road

and Necessity of Detail Environmental Assessment

the background of environment screening report in feasibility stage detail Environmental

Assessment study is necessary to safeguard the environment impacts may artse from

constiuction of Nothern Dimapur Bypass by a 4-lane with divided carriageway.

To make an assessment which delineates the significant environmental effects of the

prqect;

To describe and quantify the effects;

> To describe feasible mitigation measures for minimizing, eliminating, or offsetting

unavoidable adverse effects; and

> To recornmend the most appropriate mitigation and/or enhancement measures

following activities have been taken up for preparation of detail Environment Assessment

Generation of Drimary data as follows:

a) Air Quality: Air quality monitoring has been carried out at five locations spread over

the entire stretch. Locations of sampling sites and description of sites given in Table

7,10. Monitoring has been carried out for two days for determination of parameters

like SPM. RPM, SO2, NOx' Pb etc.

b) Water quality: Water quality monitoring has been carried out at 3 locations for

determination of common parameters. Table 7.11'

c) Noise Level: Noise level monitoring has been carried out in 3 locations covering

sensitive area, residential area, and mixed area. Table 7'12.

collection of secondary Data: secondary data has been collected from published

sources and from concerned authorities in respect to geology, geohydrology, drainage,

physiography, soil/ flora, fauna, meteorology and regional land use pattern

Assessment of potential positive and negative impacts associated with strengthening of

road on diftcrent environmental attributes

REVISED FINAL DETAILED PROJECT REPORT

7.6

& Infrastructure 7-8 Archtech Consultants Pvt. Ltd



Preparation DPR on EPC basis for 4-laning of Daboka - Dimapur ENVIRONMENTAL
SCREENINGSectibn 130.167 kn) ot NtLsG q !9::!g!p!!lw3t!

Suggesting cost effective mitigation measures relevant to project activities

Preparation of Environment Management Plan (EMP) which contents

. Monitoring requirements for mitigate measuTes

. lnstitutional arrangenient required for the purpose

. Cost of implementation to mitigate measures and monitoring arrangements

Environmental Impact and Mitigation measures:

proposed project would influence the environment in two distinct phases:

! During the construction phase which would be temporary and short term;

' During the operation phase which would have long term effects

of potential environmental impacts of the project are presented in Table 7'4 and

iscussed in the following sections.

Table 7 '4': Environmental checklist

t
a

7.7

resulting

beneficial
uses

Damages to
Environment (B)

Problem
Depends on type
of adverse effect

Loss of precious
ecology (flora

and fauna)

Impairment of
downstream

beneficial water
useS

Nuisances to
travelers and

neighbors

Recommended
Feasible

Protection
Measures (C)

and Construction

Comments

ludicious
environmental
design can

prorect
biodiversity

loint
monitoring bY

Consultant

& Infrastructure
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Potential Significant
Effect

Checking on
whether there is

any significant
effect

Careful planning
to minimize and

offset losses

Careful
resurfacing or
replanting of.
exposeo area

Excessive soil
erosien and

impairment of
downstream
water quality

LU5J UI JLSIIIL Careful planning
to minimize and

offset losses

Careful planning
to minimize and

offset losses
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Environme
Resou rces

values (,

I

rtal
lnd
)

Damages to
Environment (B)

Recommended
Feasible

Protection
Measures (C)

IEE (D Comments

i

monitoring by
Consultanl

ro the extent 
I

feesihlp'-:'.: -
exlsUng

utilities will
be bypassed

I

I

I

I

1

l

Itl
Ill

No
Significant

Effect
(D1)

Potential Significant
Effect

Small Mod
(D2) (D3)

Major
(D4)

Air polluti
nazaros

,n Nuisances and
health hazards to
irave le rs/wo rke rs

Control of motor.
vehicle and

industrial
emission

Highway ru
pollutior

'tolf Serious
health/safety

hazards to
travelers and

neighbors

Careful planning
and O&M and

competent
emergency

cleanup
Highway sl

of hazard(
material

'ills
us

Serious
health/safety

hazards to
travelers and

neiqhbors

Careful plannlng
and O&M and

competent
emer9ency

cteanuD
Impact on I

servrces
tl lity Public

inconvenience
due to disruption

of service

Appropriate
planning plus
prompt action

P roblem Duri

I

Increase i

pollutar
during t
operatx

phase; si

traffic volu
pfedicted '

hiqh

air
l
3

I

:e
te is

'be

With widening of
road gmission

from the vehicles
tess

Control of motbr
vehicle emission

Increase
noise level
to the incr
in numbe

vehicles pa

through a
per unit t

n

lue
ase
of
srng
cint

With widening of
road noise

generated from
the vehicles less

More or less
positive impact

Pollution
surface ru
will occur f

exhaus
emlsslol

pavement
ure wea

corroston
meta I

f
off
om

ina

n

of

Serious
health/safety

hazards to
travelers and

neighbors

Careful planning
and O&M and

competent
emergency

CIient:
National
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Actions
Affectinl

Environme
Resour€€s

values (/

Damages to
Environment (B)

Recommended
Feasible

Protection
Measurcs (C)

IEE (D ___ Comments
lantNo

significant
Effect
(D1)

Potent ial signifi(
Effect

Small
(D2)

Mod ] M€jo
rD?) l(D4l

The impac
the roa(

rmprovemer
the socic
economi

envrronm(

of

I on

nt

Positive beneficial
effect, likely to
stimulate the

economic growth
of the area

Insignificant

Contamina
of soil

ton Deposition of the
chemicals from
emission of the
vehicles as well
as spill from the

vehicles

Control of
emission from
the vehicles as

well as spill from
the vehicles

Changes in
Eno use pa

Areas presently
under forest

area, agricultural
land. may be
d iverted for

development and
otner usages

along the roads

Development
should be as per

development
control plan

7.V.1

7.7.1,1

rh

nental Impacts

nental Impacts - Construction Phase

e constnJction ohase. there would be larqe imDact on ecoloq y (flora and fauna) and

aibrt;"
National

Air

a

10r

raratively small impact on air, noise and water quality, and management of soil. Also

-'would be some impact on quality of life due to inconvenience caused to public as a

t of construction activities.

luality impacts are likely from general construction activities including land clearing,

truction of pavement, handling and transportation of construction and demolition

:rials, and from wind erosion of open sites and stock pile areas.

e pollution will occur from operation of construction equipment including eafth moving

material handling equipment.

rr quality impacts may occur from runoff and waste generated from construction

ities.

in the Right Of Way (RoW) there are large number of affected trees (Estimated no'

25 nos.), would need to be feeling as a result of construction.

netlrseo err.rar- oeTAILEbTROJECT REPORT
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7,7.2.7

DPR on EPC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - -

Impacts - Operation Phase

the operation phase

, there could be

the environmental impacts are likely to be mostly positive.

some adverse impacts due to inadequate operation and

tne

tol

or control.

in air pollutants load is expected during the operation phase; since traffic volume is

to be higher. It is essential that appropriate traffic safety measures are included in

design so that with the increase in traffic volume, movement of animal particularly

sVetch are not affected by frequent accidents.

jn noise level is expected due to the increase in number of vehicles passing through

per unit time. Widening of the road will result in decrease in noise level due to

running ofthe vehicles and congestion at intersections/junctions as well.

ic pollution of surface runoff will occur from exhaust emission, pavement and tyre wear,

m product dripping. corrosion of metal. It is envisaged that there is possibility of

impacts, during operation phase. Generation of dust from vehicle movement will be

and the drainage system will be improved to reduce adverse effect of soil erosion

ination of soil is expected due to deposition of the chemicals from emission of the

as well as spill from the vehicles, Also change in the land use pattern due to

along the roads is expected. Pollution risks will increase from transportation of

products dunng traffic operation.

in the land use pattern i.e. areas presently under Reserved forest area, agricultural

, may be diverted for development and other usages. However the status of the change

insignificant.

impact of the road improvement on the socio-economic environment will be significantly

i, as it is likely to stimulate the economic growth of the area The specific benefits of

road imorovement will include reduction in travel time/ travel cost, reduction in the time

ng the agricultural goods to the markets etc.

Measures

Measures - Construction Phase

ng measur€s are recommended for mitigating or minimizing the environmental impacts

are likely to be occur during the construction phase of the proposed project. The

under supervision and direction of NHIDCL shall implement these mitigation

REVISED FINAL DETAILED PROJECT REPORT
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Construction will be scheduled so that large areas of soil particularly at low lying area

and bridge slopes are not laid bare during the monsoon.

Ground disturbances will be phased so that it is limited to workable size.

Exposed surface will be resurfaced and stabilized as soon as possible.

Stabilizations of soil at bridge approach, high embankment zone through plantation.

Number of trees to be cut will keep at the minimum level by modifying alignment. No

construction vehicle will be allowed to enter into the forest area. During construction

proper care would be exercised to avoid additional loss/cutting of trees. Construction

camps will be sited at least 2 km away from the forest area. Trees with girth size 50

cm will be transplanted. To balance the ecological loss compensatory afforestation of

at least 49,000 trees will be done as per the arboriculture and landscaping plan

On exposed construction surfaces during dry/windy periods fugitive dust generation

will be suppressed by spraying of water or other suitable means,

Workers working in dust prone areas will be provided with masks and goggles.

Excavated material and construction materials transported by trucks will be covered

. and/or wetted to Drevent dust nuisance.

All construction vehicles \^iill be

Under Control Certificate"

properly maintained and will have valid "Pollution

Noisy construction activities will be carried out only during normal working hours and

local residents will be advised of any unusual or unavoidable noise

Where feasible sound barrier will be provided in inhabited areas.

is no such case.

Dust and noise producing activities such as stone crushing,

batching plant etc, will be preferably located downwind and

settlement wherever practicable.

bitumen and cement

away from habitation

Alignment susceptible to soil erosion has to be minimized. Only clean fill materials

around watercourse, such as quarried rocks containing no fine soil will be used

leaving buffer zones of undisturbed vegetation (width increase in proportion to slope)

between road sites and bodies of water.

Flow speed especially near water crossing will be controlled.

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure
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a

Construction activiW will be such as to ensure unhindered flow of watercourse at all

times.

Plant and machinery required for concreting etc. and construction workers camp will

be sited away from the watercourse. The water quality will be monitored at regular

intervals to monitor the change, if any, during the project implementation

Minimizing the area of ground clearance, excess cut & fill as well borrow pits, avoided

contaminated sited.

Avoiding embankment angles more than natural angle of repose for that soil,

replanting disturbed areas with grasses on embankment slopes to effectively limit the

surface erosion.

will coordinate preparation of a traffic management plan for approval of

land Government. The plan will include:

Provision of temporary safe access to school/residence, which will be blocked due to

construction.

All occupational and health and safety requirements for workforce will be adhered to.

Periodic health check up ol workers will be provided

A physician's services will be retained to handle emergencies.

Workers engaged in construction activity will be provided with proper protective

equipment.

Camps/compounds will be located so that they

alignment.

Camps/compounds will be surrounded with a bund

drainage outlet.

Campsites will have adequate provision of shelter,

waste management.

Construction work-site will be properly barricaded

drinking water, toilets and dispensing first aid.

Appropriate control measures will be taken to

especially malaria by measures such as spraying

stagnant pool of water

REVISED FINAL DETAILED PROJECT REPORT
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v.7.2.2 Measures - operation Phase

on physical and ecological environment and road safety due to increased vehicular

following completion of the project are the key aspects of operational phase impacts.

The project implementation will improve the air quality. But increase in traffic volume

will bring air quality level to the existing scenario may further deteriorate in the

subsequent years, if long term mitigation measuTes are not taken particularly along

rural & semi urban stretches at this stage. Following measure, as part of upgradation

project, from air pollution point of view will be considered.

Along the semi urban areas vegetative cover having canopy at two levels (double

storied plantation) as special screens for dust and noise barriers will be provided to

wall those areas against air and noise pollution.

Mitigation at the same locations suggested under air quality during operational stage

will also contribute in the reduction of noise levels.

N4itigation of noise at sensitive locations and aregs having good habitation will also

include the posting of signs prohibiting the use of horns.

> Improvement of road intersection

> Provision of speed regulating sign at proper locations to control vehicles speed in

. urban built up areas and sharp horizontal and vertical curves.

> Provision of guardrails at bridge approaches.

> Provision of safety guard rails physical separation of local traffic in built up portions

; Development and enforcement of Emergency Response Plan and contingency Plan

for accidents.

> Provision of suitable lighting arrangement at

separators, wayside amenities, relief centers,

Rrca armn Tlon^f<

intersections in built up area, grade

Administration and Maintenance and

>' construction within Row should be such as not to cause damage to the environment

and the existing regulation should be enforced strictly.

> Plantation of trees, shrubs and bushes as appropriate to soil characteristics and

climate condition will be considered.

Plan

implementation of the mitigation measures to mitigate or minimize the

impacts would require the poect to undeftake a comprehensive monitoring

The objective of the monitoring programme is to ensure that the construction

REVISED FINAL DETAILED PROJECT REPORT
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Traffic
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operation .activities are carried out in an environmentally

ENVIRONMENTAL
SCREENING

sensitive and responsible

Recommended monitoring

Soils

, and in accordance with the recommendations of PESS.

of the proposed project are presented in Table 7,5,

Table 7,5: Summary of Environmental Monitoring Programme

CONSTRUCTION PHASE

of construction workforce
requirements

Contractor

Contractor

Control Board

Contractor

?qB)

health and safety records of

of construction camDsite

N4onthly Contractor/

Contractor/
Govt. Health
Dept.

Govt. Health
Dept.

Contractor/
Govt. Health
Dept

Daily to
lYonthly

Contractor/Poli

excavation

Storage and
materials,

Noise and
vehicles

during site preparation, Monitor adequacy of dust
suppression measures
undeftaken

nsDoftation of construction
soil and silt

issions froni construction

Monitor adequacy of
measures undertaken to

Monitor'Pollution under
Control' cedificate are
current for construction
vehicles

Monitor adherence to all
occupational and safety

Monitor adequacy of health
check up service provided
including attendance of the
physician retained and the
extent to which the
workforce is availing this
servtce

Health check u

Maintenance
work force

Review and monitor health
and safety records to ensure
all project related accidents
are being properly

Monitor provision of shelter,
water supply, excreta and
solid waste management at

N4onitor proper management
of excavated soil

Monitor measures taken to

Obtain approval to traffic
management plan from
Assam Police

Monitor adherence to the

Review and monitor road
safety records to ensure all
prolect related road
accidents are bei

Contractor

Weekly Contractor/

Daily IO

Month
N4onthly
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and Economic Activities
Access to com

Damage to and private property

paign highlighting the Iong
the project and public
overcome short term

Review and monitor
bffectiveness of the
awareness campargns

Frequency Performed
by

Monthly l

Contractor

Daily to
Monthly

Maintenance of the
intenance/repairing as result

of the road
Monitor adequacy of
implementation of
preventive and all
unscheduled maintenance
work including periodic
observation of present road
facility, timely completion of

Quarterly

Discharge of
road particula

Waste and Waste
and liquid waste into the

at semi urban area

Consultation

Public consultation started prior to commencement of engineering design. The

process established for the project has employed a range of formal and informal

, in-depth interviews. with key informatics, Focus Group Discussion, on-site

and meetings. The enactment of the participation and consultations with the

ry stakeholders was done at local or village level in areas where problems were noted

ition, NGO group undertook an awareness campaign to highlight the benefits that the

would derive from these prqects. Issues discussed and community perception about

environment is given hereunder,

Table 7.6: Issues of the Public Consultation

Issues/Demands Action to be Taken

: _.-,,.,.__,,_.... __--

7.4

Ini
puL

tne

The number of trees going to be affected due to
construction should be compensated with new
plants, trees at the earliest

REVISED FINAL DETAILED PROJECT REPORT

As per the requirements of the
concerned Divisional Forest Dept.

trees will be planted in the ratio

_o,f 1:3 whtql',e.v,9l !9 appllqqlle

unity and private properties Monrtoring impact of project
activity on dwelling and
business in the Droiect area
lYonitor construction
activities to ensure public
and private property is not
damaged or proper
develoiment of

Public A
Awareness
term benefit
cooperation
cof $! ltqligllJ
OPERATION

Unscheduled
of accidents or

Monitor Discharge/Throwing
of solid and liquid waste into
the road

Type of Monitoring

Ongoing
Monthly
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---action to G raGn
Stringent control measures wi
be adopted which includes
reduction in speed limit, no horn
signage, restricted traffic in night
trme

Proper sanitation and drainage
facilities will be provided during
construction and on phage

Dense plantation and noise
barriers will be provided on both
sides of the sensitive area
Carefullv controlled and
continuously implementing soil

will be done
Community consensus to be
evolved
Disturbance to these
watercourses will be avoided to
the maximum possible extent at

sF99 
-__-.__._Suitable enhancement measures

will have to adopted at cedain
locations as Der Ef4P

Management Plan

rl management plan has been proposed along with institutional arrangements

implementation, monitoring and reporting. It is envisaged that all stake holders

the NHIDCL, Forest Department, the design and supervision consultant, contractor,

onmental consultant and public/NGO's will play their role in effective implementation of

(Monitoring plan and responsibility discuss in section 6.3). The effort of all agencies will

bring together by the "Environment Management Unit" proposed to be set up under the

Implementation Unit of the NHIDCL. This unit will also arrange training of the staff

in monitoring of the implementation of the EIYP besides taking steps to create

amongst the public and stakeholders.

environmental impacts from the project will arise during construction. Items such as air

tion, surface water pollution, ground water pollution, noise pollution, preservation of

igical resources. respect for cultural and religion sentiments, labour health, accidents and

will be controlled by making suitable provisions in the BID documents and assigning

responsibility for implementing mitigate measures to the contractor.

ng operation phase it is proposed that NHIDCL will monitor periodically air, water, and

pollution for suitable action as necessary. The primary post constructicn responsibility

Forest Dept. is maintenance of compensatory and transplantation trees by watering,

ring and spraying of pesticides and insecticides.

& Infrastructure
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Increased noise level will cause adverse impaqt on
human health

The water qualiw and environment should be
protect€d during construction of the road
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7.Ll

Consideration:

b) Minimum tree felling through proper selection of alignment and by other means of

judicial road designing

c) Provision of underpasses and arrangement of cautionary sign.

d) Provision of good drainage system throughout the stretches

e) Provision of 5.00 m median including shyness at center line of the road (particularly

at rural plain land) for protection of few trees

f) Provision of 3-5 m strip of land for road side plantation on both sides of the road

g) Protection of religious places, utility services through propei selection of new

alignment

h) Protection of soil of the embankments at river approach

i) Provision of road sign at suitable locations

j) Protection of nala and water body near the road alignment

k) Provision of Truck bays and service roads

of EMP and Costing

analysis of existing conditions, potential impacts and mitigation measures suggested

would need effective Environment Management Plan, which is proposed to be

d separately. EMP will include the organizational and staffing arTangement,

training, monitoring procedure and record keeping. A tentative cost for

df environment management plan on different items is bxpected to be

,414,00 lakh. Details of €ost estimate are oiven in Table 7,7

Table 7 ,7r Tentative Cost of Environment Management

Assumption Unit
(Rs.)

Rate Total
Cost in

Road side tree plantation and
maintenance

Transplantatiori of the young trees

Construction Phase
!s (lakh)

Flowering shrubs at the median

A€sthelics anq,landscape_,_ -, _

Eioiion contro-i along hidtr Emnlnnment

Air pollution IYonitoring

Dust

REVISED FINAL DETAILED PROJECT REPORT

700/- plant
including 2 yrs
maintenance
7O0l- plant
including 2 yrs
maintenance

20000 shrubs | 500/- plant
including 2 yrs
maintenance

LS ( 35.00 km

To be included in Engineering

4000.00 per
sample

5 sites with the
frequency twice
in a week for 52
weeks
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Sr.
No.

Items Particular Assumption unit nJtJl ioial 
I(Rs.) lcost in 
I

I Rs (lakh)
B Noise Monitoiing 6 sites with the

frequency twice
in a week for 52
weeks

200.00 per I 1.26
observation

9 Water Quality Monitoring Once in all the
four seasons at
5locations

s000.00 per 
I 1

sampre

10 Project tevet. specific
mitiqation/enhancement

a) Noise barriers LS 2.oo 
I

b) Rehabilitation/enhancement of I LS (approx.)
ponds 

I

4.00

Rehabilitation/enhancement
reliqious place

of I LS (approx.) 10.00

d) Market place improvement LS 50.00
e) Underpasses

movemenr
for animal LLS 4.00

1t Disposal of Sewage effluent and solid
waste 1 ]1s0000o0 i100__ _I9E(D _ 40o.o6

Say 400.00
II, Phase

1 ExDenditure on Environmental unit in
Proj€ct Impleme!tqlio! Udt

LS _r,'
7 Twice in a week

for 4 weeks in
three seasons
at 3 locations

4ooo.00 I 2.88

3 Noise Monitoring Once in week
for four weeks
in four seasons
at 3 locations

200.00 | -10.00

efi.r;-
National

Water Quality lYonitoring Once in a

season in four
seasons at 3

stations

5000.00 | 0.60

_, __, _r_p!e! (IIL _ =___
-crana rofe(Itq)

Table 7.8
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S€ct1oi (l:

felling of number of affected trees in Dimapur Bypass (Assam Part)

Design li m Tre( !s tn Girth
LHS RHS <50

cm
50 to

100 cm
10O to

2OO cm
>200
cm

1lB to 1 1380 7422 1788 987 27 0
!27 to 7'. 4 1934 1806 2042 1656 42 0

!24 to 1: 7 1143 L446 747 t 877 24r 0
127 to 1: 0 985 1689 1430 1008 227 9
130 to 1: 3 770 702 155 t72 5 0

Total 5612 6465 5885 4640 542 9 t2077

Table-7,9: Environment Data Sheet

Km
(From

t9e

)

Environmental Features Remarks 
I

I

Felling of roadside
trees may be
unavoidable for
concentric desiqn.

I

I

Felling of mature
trees may De 

I

unavoidable for 
I

concentric desiqn. I

I

=-,-- - ,.. IFellrng oI roaosroe 
Itrees may be I

unavoidable for 
I

concentric design. 

I

I

I

onsultants Pvt. Ltd.

LHS RHS

1 to
1.21.00

Inside ROW: Ditch, open
land, road side trees mainly
Ahat, Mango, Gamari, Sirish,
Simul

outside ROW: open land,
Paddy land, ditch, fallow land;
trees present

Inside ROW: Ditch, open
land, roadside trees mainly
Mango, Sesam, Sirish, Simul,
paddy field. vacant land.

Outside Row: Open land,
Paddy 1and, ditch, fallow land;
trees present

121.00 ta
t24.00

Inside ROw: Road side
natural and Dlantation trees like
Ahat, Simul, Mango, Gamari,
Sirish; paddy field, ditch

Outside ROW: Common trees

Inside ROW: Roadside natural
and olantation trees like Ahat,
Simul, Mango, Casea, Sesam,
Gamari, Sirish; paddy field.

outside ROw: common trees
124.00 to
t77 .00

Inside Row: Trees mainly
Simalu, Sirish, Jamun, Mango,
Krishnachura; paddy field

outside Row: Mainly open
and tea plantation, village
residential and few commercial
shops; trees common.

Inside Rows Trees mainly
Simalu, Sirish, Sesam, Arjun,
Kadam, Jamun, lt4ango,

Krishnachura; paddy field.
Outside ROW: Mainly open
and agricultural paddy land,
village residential and few
coinmercial shops; trees
common.

127.00 to
130,00

cfirt;--
National H

qe!g!oP!t!

Inside ROW: Trees mainly
Simalu, Sirish, Jamun, Mango,
Krishnachura and Bhelu;

. 
REVISEO FINAL

& Ihfrastructure
)ration Limited

Inside ROW: Trees mainly
Simalu, Sirish, Jamun, f4ango,
Krishnachura and Bhelu.
Outside ROW: trees common.

DETAILED FROJECT REPORT
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DPR on EPC basis for 4-laning of Daboka - Dimapur
130,167 km) ot NH-36 & 39 - - Dimapur Bypass - (A55am Part)

ENVIRONMENTAL
SCREENINC

,ay 
I

for

Km Chaini
(From

Daboka

9e Environmental Features Remarks

Felling of trees
be unavoidable
concentric design

LHS RH5

Outside ROW: Semi urban
residential area, few tea plant,
thick tree cover.

130.00 to
133.00

Inside RoW: Trees mainly
Sirnalu, Sirish, Jamun, Mango,
Krishnachura and Bhblu,
Eucalyptus, Sonaru, Kathal,
Sesam; ditch, bamboo tree,
few residential.
Outside RoWr Mainly open
and agricultural paddy land,
villagc'. residential and few
commercial shops; trees
common, bamboo tree.

Inside ROw: Trees mainly
Simalu, Sirish, Jamun, Mango,
Krishnachura and Bhelu/
Eucalyptus. Sonaru, Kathal,
Sesam; ditch, bamboo tree,
few residential area;
Outside ROW: lvlainly open
and. agricultural paddy land,
village residential and few
commercial shops; trees
common, bamboo tree.

Table 7.10 A: Ambient Air Quality Monitoring Data

sl,

No,

Name of
tampling

Station

Atl otment L,evel mgl T3 Remarks 
I

I

I

I

Fiqures in l;l
:':,::::
o"rr,rr'0,"
limit in

respective

area for 24

hrs

average

SPM RPM SO: NOX co Pb

I Dillai

Belija n

60

(100)

35

(7s)

15

(30)

LZ

(30)

0,5

(2) ms

0.12

( o.7s)

.2 120

(200)

40

(100)

l)

(80) (80)

0.6

(4) ms

o.2

( 1.0)

3 c utam Basti 100

(200)

25

(100)

10

(80)

15

(80)

0.7

(4) m9

0.1

(1.0)

Table 7.1i: Location of water Sampling sites (Assam Part)

Sl. Nt Location (km Chainage) from Daboka Sample Code

Suface water
1 River Dhansiri sw1
7 Nala (18 Kmp) sw2

Ground Water
1 Tube well water at Dilai GW1

2 Tube well water near Gautam Basti GW2

CIient:
National Hi9
q9v9-lSp!1 !
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Preparation
Sectioa

DPR on EPC basis for 4laning of Daboka - Dimapur ENVIRONMENTAL
SCREENING130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

Table 7.11 A: Wat€r Quality of the Study Area (Assam Part)

sw2

5.62

<5

Nutrients

<5

:10

23'

7.1

67

10

66

32

7

r.o

<5

Total Kieldahl Nitrogen (mg./l)

Ammonia cal Nitrogen (m9.1/l)

Total Phosphate - Phosphorus

P04, .r,g.ll)

0.80

0.22

< 0.01

0.90

0.22

<0.01

REVISED FINAL DETAILED PROJECT REPORT
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Prepara tion DPR on EpC basis for 4-laning of Daboka ' Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Ass

ENVIRONMENTAL
SCREENING

sl, {o, Parameter sw1 sw2

Demand Analysis Report

Dissolved Oxygen (mg./l) 4 4

coD (ms./l) <10 <10

BOD (3 days, 27'c (ng.ll) <z <2

Manganese (as Mn)/ (mg./l) 0.08 0.10

tron (as Fe) (mg/l) 0.10 0.13

Lead (as Pl) (mg./l) 0.05 0.06

' Bacteriological Status

Total Coliform (MPN/100 ml) 5x103 5x101

Faecal Coliform (MPN/100 ml) 2x103 2x103

Table 7,12: Location of Noise Level Monitoring Sites (Assam Part)

st.
No.

.ocation (km chainage) from
Daboka

Distance
from the C/L
of Road (m)

Description of Monitoring site

1 D]

N

ai, near stading point of BYPass - 5 Forest area

2 utam Basti - Nr 20 Sensitive area

Table 7.12 A: Ambient Noise Quality Data (Assam Part)

st,
No.

(Km Chainage)' Zone Day Time Night Time
Leq (dBA) dBA)

1 Dili
For

near starting point of BYPass -
: Area

30
(s0)

70
40

z Gat Basti - Sensitive Area 25
(s0)

20
40

Figures in ) indicate permissible noise level as per CPCB.

REVISED FINAL DETAILED PROJECT REPORT
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Preparauon
Sectiot

DPR on EnC basis for 4-laning of Daboka - Dimapur
130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

through the implementation of

CHAPTER 8

8,1.1. The goals of the project are :

a) Socio-economicdevelopmentthroughefficienttranspoftation system

b) Improvement capacity and good riding quality of Highway infrastructures

c) providing adequate transportation infrastructure to the local people for significant

impact nufturing their spirit of enterprise'

Improvement in quality of life and social status

morb exposed, and improves social welfare resulting from the increased acc;ssi;ility to basic

sociAl services. Better mobility and delivery of seruices due to improved road, help the people

of il-rat region to earn higher wages and diversify their economic activities. Employment

gendration resulting from road construction and maintenance or from enhanced business

oppdftunities, will increase the economic activity which is very crucial in raising income at the

projbct;ffected area. The availability of reliable transport to input and output markets,

stimulates cash crop farming in isolated areas, and lowers transpott costs, which influences

acceiss to off-farm employment opportunities. The transition from subsistence farming to a

market economy:is.thus accelerated, so that the poor are better off than merely being self-

sufficieht.

Betblr transport links improve economic efficiency, foster trade, facilitate interregional

inteoration, and reduce the cost of trucking. Improved local roads will help and boosts the

rural economy by providing the less developed communities better access to regional market

cenrres.

The transport corridor (NH-36) is of strategic importance in the economic development of

northeast India and the neighboring countries of Bangladesh, Bhutan and Nepal. This corridor

is the major trade route for India's northeastern states.

d)

REVISED FINAL DETAILED PROJECT REPORT
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SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

On of our contemplated development of stretch of NH-36, & Dimapur Bypass part

of

rne

connectiviw road network will open up a wide horizon to the people of other region of

ntry, which will also accelerate the socio-economic development of the region Better

liw, less travel time, lower transpoftation cost, less vehicle operating cost, good riding

and comfort will have tremendous effect on the quality of the life of the people in that

(i)

( ii)

(iii)

lYore employment generation, scope of setting of subsjdy industries even during the

of construction will uplift the economy of the region. Exchange of cultural heritage,

facilities, and more health care consciousness will be developed on completion of

such trunk road.

8.1.2. This chapter deals with matters relating to social viability of the project. The issues being

exarinined herein would include the extent of damages to propefties likely to be caused by

implementation of the project, how the project affected persons would react, magnitude of

reseittlement cost, socially acceptable resettlement action plan etc.

8.1.3, cuiitelines for the Social Screening:

Some guidelines for the screening Repods are as follows:

Social gioups: This means any part of the local population that can be grouped

together because they share the same interest, such as similar livelihood strategies,

socio-economic levels or social statls. Social groups can be quickly and easily

identified when planning assessment by sitting down with community leaders and

asking some key questions to them.

Ethnic Aroups : Care should be taken to note the names of all ethnic groups living

in the core area and to ensure that every group is consulted. In order to get an idea

of key resource-use issues for different ethnic groups we should consult with the

community leaders. We should also consult with Block and panchayet level officials'

Consultation with Women should aim to produce a meaningful understanding of how

men and wornen mav be involved in different activities within the project affected

REVISED FINAL DETAILED PROJECT REPORT
& Infrastructure Archtech Consultanfts Pvt. Ltd.
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SOCIAL ASSESSMENT &
RESETTLEIlIENT PLAN

The zone of influerice may be categorised into three groups - Immediate Inipact Area,

Zone and Outer Influence Zone, The number of villagesInfluence

throfgh which the project corridor passes constitutes Immediate Impact Area. The

Inteirmediate Influence Zone comprises of. concerned police stations area and is even

extended to the administrative boundary of district(s), through which the project corridor is

travbrsing, while the Outer Influence Zone is the concerned state(s), as a whole.

g.t.s. noais are agents of change. These changes may be positive or negative or both. They are

resdonsible for both benefits and costs to the existing balance between men and

environment. on the positive side, it accelerates the process of overall socio-economic

devdlopment of the region. On the negative side, it may cause damage to eco-systems, more

particularly when it is required to uproot trees and greens. Secondly, a good number of

people are adversely affected. The affected persons may incur loss of the following types:

agritultural land, homestead land, living quafters and other physical infrastructures due to

. deniolition of buildings; commercial and business activities, occupied land (adverse

pos$ession or with permission of owner), stiuctures (illegally constructed) for dwelling or

busihress, tenant contract or farming. Moreover, the project road may also cause damage to

community facilities and utilities, like, potable water source (e.9. Tube well, well etc), market

placb, schools, place of worships, community centers or clUbs etc. It is worth mentioning that

the affected properties, in the case under reference, may be classified into three categories

i"e., private, public and places of worship.

8.2 The Project road

. The Project Road runs from Daboka in Assam to Dimapur in Nagaland (some part)' lrom

38.00 km to 168.157 km. and includes nofthern Dimapur Bypass starting at 159.400 (existing

Ch.) of NH-36 and ends at 124.200 (existing Ch.) of NH-39.

nabblanO is a hill state located in the far northeastern part of India. It borders the state of

Assaim to the west, Arunachal Pradesh and part of Assam to the north, Myanmar to the east

4nd Manipur to the south. The state capital is Kohima, and the largest city is Dimapur. with a

popi.riation of nearly two million people, it has a total area of 16,579 km - making it one of

the smallest states of India, The kibe of Nagaland are Angami, Ao, chakhesang, chang,

Khitmniungan, Konyak, Lotha, Phom, Pochury. Rengma, Sumi, Sangtain, Yimchungru,

Zeliang.

Theie is one Railway Crossing (ROB) on our study corridor. There are 3 Major RCC Bridges &

6 Mlnor Bridges and 46 Box Culverts of different sizes along our project corridor. All along the

Bypbss Project Road, ROW to be acquired is 60.00 m.

Archtech Consultantts Pvt. Ltd.
REVISED FINAL DETAILED PROJECT REPORT
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8.3

tne economy of Nagaland is predominantly based on agriculture. 68.03 percent of the

populations pursue agriculture and other allied activities as their chief means of

. The per capita income of the State is Rs.13.052 for the year 1997-98. Nagaland

ranki 11tt' in the human resource development index. l4ore than 358138'7 hectares of the

total land area of the State is under forests. Nagaland is rich with regard to its mineral wealth,

But ]due to lack of modern industries, proper utilization of these resources have been

restricted.

ObjFctives of social Scre€ning

The main objective of conducting social screening is to provide inputs of social concerns to be

dovbtailed in project design and to avoid or minimize the adverse social impacts with the best

pos$ible engineering solutions at minimum cost in close coordination among engineering,

and social experts during the entire design process. The instant social

exercise is interided to assess the negative impacts (direct, indirect or cumulative)

to suggest mitigating measures to avoid or at least minimize the adverse impacts on:an0

nea communities and natural environment, people and propedies falling on the direct

oi road development, people indirectly affected by the way of disruption of livelihood,

kage in cornmunity linkages, impacts arising from land acquisition and resettlement,

on indigenous people (Sc, ST, etc), impacb on human safety etc. To minimize and/

or dvoid the adverse impacts, necessary modifications are to be made at design stage. But in

casds of unavoidabte negative impacts, these would be mitigated through suggested

appi-opriate measures to be adopted during construction and operational stages.

Pudlic Consultation And Participation

Participation is a process through which stakeholders influence and share control over

develoDment initiatives and the decisions and resources which affect them. The effectiveness

of Rl&R programs is directly related to the degree of continuing involvement of those affected

Oy ine project. Comprehensive planning is required to assure that local government, NGOs,

host population and project staffs interact regularly and purposefully in a:l stages of the

prqbct. participation of persons directly affected by Project is a prerequisite of R&R policy, if

its $rograms are to be suited to the needs of the resettlement population. PAP involvement

incrbases the probability of successful resettlement and rehabilitation. The overall goal of the

confultation program is to disseminate project information and to incorporate PAPS views in

the R&R policy. The specific aims of the consultations are to:

Archlech Consultantts PYt. Ltd
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b)

d)

f)

Improve project design and lead to feurer conflicts and delays in implementation

Facilitate development of appropriate and acceptable entitlement options.

Increase long term project sustainability and ownership

Reduce problems of institutional coordination

Make the R&R process transparent and reduce leakage.

I.ncrease effectiveness of sustainability of income restoration strategies, and improve

coping mechanisms.

A stPte level workshop is to be conducted with participation from key stakeholders including

local NGOs, academic institutions, government officials, and others The purpose of this

stakb-holder's workshops is to present and discuss the project content, review the policy

franlework. The discussion includes an elaboration on the approach to social irnpacts and

resettlement, and to reach on agreement on the implementation mechanisms and

coolrdination among different groups and agencies. The project will continue to document

how people's views have been taken into consideration in a meaningful way. It will ensure

thatigroups and individuals that are consulted are informed later about the outcome of the

deciFion-making process, and how their views have been incorporated.

Preliminary Resettlement Plan

Thi-q reset ement plari (RP) has been prepared in accordance with National policy of India

and other social safeguard policies designed to protect the rights of the affected persons and

communities. The primary objectives of the RP are to mitigate the advdrse impacts of the

project and to assist the affected persons (Aps) in resettlement and restoration of their

incdme and livelihoods.

The Resettlement Plan has been prepared keeping the following broad objectives :

t The negative impact on persons affected by the project would be avoided or

minimized.

Affected people and the beneficiary population will be informed and consulted about

the project and its design.

Where the negative impacts are unavoidable, the project-affected persons will be

assisted in improving or regaining their standard of living. Vulnerable groups will be

identified and assisted in improving their standard of living'

People's participation will be undertaken in planning and

prolect.

REVISED FINAL DETAILED PROJECT REPORT
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8.6

All information related to resettlement plan and implementation will be disclosed to

APs.

The RP is based on the general findings of the census/socio-economic surveys, field visits,

and meetings with various project-affected persons in the project area. In view of the human

dimension involved the possible social impacts have been integrated into the improved

altefnative engineering designs to minimize resettlement and displacement. These benefits

havd been achieved by adopting engineering solutions like underpasses. bypasses, raised

pavdment, service roads, ROB'S and reduced median at congested segments The RP

provides detailed guidance on how to implement provisions in the policy framework, including

institutional arrangements and budgets based on enumeration of proJect affected people with

entiilements under the framework. The RP identifies (i) type and extent of loss of assets,

inclLlding land and.houses; (ii) type and extent of loss of livelihood or income oppodunities;

(iii) collective losses, such as common property resources and social infrastructure; (iv)

matrix and provisions for relocation assistance and restoration of

and (v) institutional framework for the implementation of the plan,

monitoring and evaluation, It is expected that the impact on APs, including roadside

business enterprises (SBES), will be limited due to relocation opportunities close to their

locations and additional assistance for shifting and resettlement. The RP also

addfesses other interrelated socio-cultural impacts - for example indigenous/vulnerable

grodps, issues of road safety, trafficking of women and AIDS/HIV - with road widening and

impiovements. In sum, the RP has taken an integrated and holistic approach to dealing with

project. impacts and aims at rebuilding lives and livelihoods of those aff€cted as quickly as

pos$iUte. It is designed to involve all stakeholders, including roadside communities and other

useri groups, in the planning and implementation of the project. The RP will be revised and

updFted by the Project Implementation Unit (PIU), based on the final technical design'

The National Highways Act

is faster due to central government co-ordination and provision for arbitration or

of civil court for trying any LA-related dispute. Although NHAI Act significantly reduces

frame for acquisition, the rules and principles of compensation are derived from the

REVISED FINAL DETAILED PROJECT REPORT
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4,7

of 1894 amended from time to time. The Act covers only legal title holders and

proqides for : (i) market Value of the land; (ii) a solarium of 30olo on the market value for

compulsory acquisition; (iii) additional amount for trees, crops, houses or c,thei immovable

proderties; (iv) damage due to severing of land, residence, place of business; (v)
l

comlpensation to sharecroppers for loss of earning; and (vi) an interest of 72o/o on the market

. value from the date of notification to award.

The LA Act does not address many of the social and economic issues associated with

dispfacement and resettlement of "illegal" or non-titled informal settlers/squatters. However,

in niany donor-funded projects, NHIDCL assisted affected persons even without any legal

titlei The impacts of the present project are also on the roadside SBEs/households - people

who are "non titled" informal dwellers and encroachers.

Nadonal Policy on Resettlement and Rehabilitation

The Government of India (GOI) in February 2004 approved a Nat Resettlement and

R.ehbbilitation (NPRR). Its recognizes the following essential features :

1. That project affected families (PAF) not only lose their lands, other assets and

livelihoods, they also experience adverse psychological social/cultural consequences;

7. t The need to minimize large.scale displacement and where displacement and where

inevitable, resettlement and rehabilitation has to be handled with care. This is

especially necessary for tribal, small and marginal farmers and women;

That cash compensation alone is often inadequate to replace agricultural land,

homesteads and other resources. Landless labour, forest dwellers, tenants, artisans

are not eligible for cash. compensation; The need to provide relief especially to the

rural poor (with no assets), PE and marginal farmers, SCs/STs and women;

The impodance of dialogue between PAF5 and the administration; responsible for

resettlement for smoother implementation of projects R&R.

REVISED FINAL DETAILED PROJECT REPORT
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RESETTLEMENT PLAN

In apcordance with the resettlement and rehabilitation (R&R) policy of the project, all affected

Households/SBEs will be entitled to a combination of compensation measures and

reseklement assistance, depending on the nature of ownership rights of lost assets and

scope of the impact, including social and economic vulnerability of the affected persons. In

general terms, the affected persons in the project will be entitled to four types of

compensation and assistance: (i) .compensation for loss of land, cropsJkees; (ii)

compensation foi structures (residentiaUcommercial) and other immovable assets; (iii)

dssiitance for loss of business wage income; and (iv) re-building and/or restoration of

t,

a

a

t

a

a

a

comfnunity resources/facilities. A detailed desiription of each compensation measures and

assi$tance is provided in the entitlement matrix (Para 8.9).

The R&R activities in the project are guided by the following broad principles:

Where land acquisition is required, it will be carried out in a way to rninimize the

adverse impacts and to avoid displacement as much as possible.

Replacement land/or cash compensation at market value to households affected the

loss of agricultural or other kinds of land. Likewise, loss of standing crops and

productive trees will be compensated at market Price'

Cash compensation for structures (residential/commercial) affected by road widening

and improvements at replacement cost.

Provision for (i) relocation of the informal settlers on project-sponsored resettlcment

sites with civic amenities, and (ii) markets to assist SBES to assist in the restoration of

businesses and incomes.

Shifting cost to owners of residential structures and informal dwellers/squatters

households due to loss of ability to maintain livelihood during relocation / shifting

Rehabilitation assistance i.e, compensation for lost businesses and workdays (including

employees) due to relocation.

Special measures and assistance for vulnerable groups e.g.' female-headed household,

and disabled persons.

Affected people and the beneficiary population will be informed and consulted about

the project and its design. All information related to resettlement preparation will be

disclosed to the APs and all concerns.

Appropriate grievance redress mechanism will be established at the district level to

ensure speedy resolution of dispute'

ffi
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SOCIAL ASSESSIIIENT &
RESETTLEMENT PLAN

All activities related to resettlement implementation will be monitored by a suitably

qualified independent agency.

These principles are further explained in the. entitlement matrix at para 8.9' Compensation

and R & R assistance will be paid in according with this policy before taking possession of the

acquired land and properties. There would be no/or minimum adverse on host communities,

and if occurs would be mitigated appropriately. All activities that related to resettlement

planning, implementation and monitoring would ensure involvement of women. Efforts will

also be made to ensure that vulnerable groups are included. R&R assistance will be provided

to all squatters and disadvantaged vulnerable people.as per the entitlement framework. Also

the Fompensation will be paid at the replacement value. All losses, including loss of income,

would be compensated within the overall R&R package as per the brcad entitlement

framework. The unit of entitlement framework will be the households. In case the

replacement .oti it tnor" than the compensation at market price determined by the

difference is to be paid by the project. The entitlement of compensation and assistance will

be extended to onlv those AFs who are so identified on or prior to the cut off date.

8,9 Detbiled Entitlement Matrix for National Highway corridor

The broad entitlement framework for the Resettlement Plan is presented below :-

Type of

Loss

Unit of

Entitlement

Entitlement Details

lAqricultural

I L,,o 
".0

I asse$

l| enotoer Compensation

"replacement

cost" or

"actual

market value"

the replacement

more than the comt

at "market prk

determined by the c(

Authority in the poli

work, then ttre differ<

be paid by the proj€

form of "asststance".

APs will be expla

process and their vie\

taken into considerat

determining the mark

If the residual plot(s

not viable i,e. le

average land holdin

)ment cost is

compensatlon

price" as

the Competent

e policy frame

difference is to

project in the

be explained thc

d their views will be

consideration, while

g the market value.

jual plot(s) is (are)

-. i,e. less than

Ind holding of the

REVISED FINAL DETAILED PROJECT REPORT
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SOCIAL ASSESSMENT &
RESETTLEII4ENT PLAN

district, there are threc

options to be given to the EP.

The EP remains on the plot,

and the. compensation and

assistance paid to the tune of

required ambunt of land to be

Compensation and

"assistance" are given for the

entire plot including residual

plot, if the owner of such land

wishes that his residual Plot

should also be acquired bY

the project authority Provided

residual land is quantified less

than average land holding of

the districts. The prqect

authority will acquire the

residual plot so paid.

If EP is from vulnerable

group, compensation for the

entire land is by means of

lahd for land if so wished bY

EP provided that the land of

equal or more productive

value is available.

Transitional allowance of

Rs.2000 per month for 9

months if the residual land is

not viable or for 3 months

when the residual land is

viable. In case of severance of

REVISED FINAL DETAILED PROJECT REPORT
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SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

category | rVne or

Loss

Unit of

Entitlement

Entitlement Details

,,1

agricultural land, an additio

grant of 10o/o of the amor

paid for land acquisition.

All fees, taxes and otl

charges, as applicable un(

the relevant laws, incurred

the relocation and resou

establishment, are to

borne by the project.

Alternative economic rehaL

tation grant for vulnera

groups is Rs.3000 lump sun

Training for uB-gradation

the skills for vulnera

groups and linked

employment opportunities

Rs.1500 lump sum.

Where there is severar

from farmland,

additional grant - 1:

of the compensation-\

be paid

Replacement land m

be bought within c

year of the compensat

payment.

Sha recroppers/tenants

are to be compensal

according to the Nl

Land Acquisition Law.

lditional

amount

other

under

'ed in

ou rce

)De

:habili-

erable

sum,

of

Dte

to

IS

:neTe ls severance

farmland, an

ral grant - 15%o

compensation-will

lt land must

within one

compensatton

compensated

O thc NHAI

Nationaf Higtfways & Infrastructure 8-11 archtech consultantts Pvt. Ltd'
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SOCIAL ASSESSMENT &
RESETTLEIUENT PLAN

Category Type of

Loss

Unit of

Entitlement

Entitlement Details

ID Private

Property

Non-

agricultural

tano

Titleholder/

owner:

Residential

Compensation

"replacement

cost"

If the asset (part or full)

question is a residenl

structure, then t

replacement cost will

calculated as equivalent to t

cost of provision of residenl

structural of area equivak

to that lost. subject

relevant "quality standards"

BSR as maintained

Government/Local Bod

Authorities.

If replacement cost is m(

than the compensation

"market price" as determir

by the Competent Authori

then the difFerence is to

paid by the project in I

form of I'assistance";

Transitional assistance

Rs.2500 per month in 1

form of grant to cover

maximum nine months rer

accommodation.

A lump

allowances

temporary,

permanent

Rs.5000

structures,

sum snl

of Rs.1500

Rs.2000 for s

structures

for perma

Absentee landlords

receive only the comP(

rr full) in

residential

the

will be

ent to the

residential

equivalent

rbject to

rdards" of

ined by

Bodies

st ts mofe

rsation (at

determined

Authority)

eistobe
ect in the

rof
I tne

/eT a

renta I

shifting

l0 for

r semi-

; and

,l,lanent

dlords will

compensation

Client :

National Highways & Infrastructure
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SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

materials

molished

full) in

mercial

the

'ill be

: to the

rof
)f area

s ubject

'rdards"

ns by

Bodies

nent cost is

compensatlon

price" as

he competent

the difference

tn

rof
I the

/er a

renta I

of

ncc

3nd

Client :
National Highways & Infrastructure
Development Corpbration Limited
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Category Type of

Loss

Unit of

Entitlement

Entitlement Details

at "replacement cost".

Right to salvage mater

from the demolist

structure.

Compensation for loss

residential/commercial land

replacement value.

I

i

I

Itleholder/

Owner:

Commercial

If the asset (part or full)

question is a commerc

structure, then t

replacement cost will

calculated as equivalent to t

cost of provision

commercial structure of ar

equivalent to that lost, subj(

to relevant "quality standar(

of BSR as maintains

Government / Local Bod

Authorities.

If the replacement cost

more than the compensati

(at "market price"

determined by the compet(

Authority), then the differer

is to be paid by the project

the form of "assistance".

Transitional assistance

Rs.2000 per month in t

form of grant to cover

maximum nine months ren

accommodation.

A lump sum shifting allowa

of Rs.700 for temporary



SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

Category rl Type of

I Loss

Unit of

Entitlement

Entitlement Details

Rs.2000 for semi-perman(

structures ano Ks.5uuu

permanent structur

Absentee landlords \

receive only the compensat

at "replacement cost" Right

salvage materials from 1

demolished structure.

Compensation for loss

residential / commercial la

at replacement value.

Option for commercial plot

Wayside amenities planned.

Tenant:

Residential

The tenants tvill receive

following:

The amount of deposit

advance payment paid by

tenant to the landlord or

remaining amount at the t

of expropriation. (This will

deducted from the payn

to the landlord),

A sum equal to nine mor

rental in consideration

disruption caused.

Compensation for

structure the tenant

erected on the property ('

will be deducted from

payment to the landlord).

Shifting allowance of Rs.

lump sum for shifting.

semr-permanent

d Rs.5000 for

SIfUctUTCS.

andlords will

re compensation

nt cost" Right to

)rials from the

eive the

posit or

d by the

d or the

the time

; will be

payment

montns

ion of

ot

lan0

any

has

(This

800

Client : REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure 8-14
D€velopment Corporation Limited

Archtech Consultantts Pvt. Ltd



Preparation df DPR on EPc baiis for 4-laning of Daboka - Dimapur soclAl ASSESSMENT &

Section (Length 1i0.167 km) of NH-36 & 39 - - Oimapur Bypass - (Assam Part) RESEITLEMENT PLAN

Type of

Loss

Unit of

Entitlement

Entitlement Details

Tenant:

Commercial

The tenants will re(

IOIOW|n9:

The amount of d(

advance payment pa

tenant to the landlo

remaining amount at

of expodation. (Thit

deducted from the

to the landlord).

A sum of equal

months rental in con:

of disruption caused.

Compensation fo

structure the ten

erected on the propt

will be deducted 1

payment to the landl(

Shifting allowance c

lump sum for shifting

Agricultural

Land being

Acquired

Wage

earning

Agriculture

and other

labourers

Individual Lump Sum 1. This is valid for

indirectly affecte

the employer

displaced, on a

case basis after

determining the

wage.

2. In individual cas

the Wager

entitled to Rs.

transitional allo\

affected due to

/ill receive the

of deposit or

:nt paid by the

landlord or the

unt at the time

(This will be

the payment

t.

:qual to nine

n consideration

for any

tenant has

property (This

:ed from the

landlord).

lce of Rs.500

persons

oyer Derng

)n a case-by-

after suitably

the monthly

I cases, when

)r will be

Rs.2000 as

allowance.
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SOCIAL ASSESSMENT &
RESETTLET.lENT PLAN

Category Type of

Loss

Unit of

Entitlement

Entitlement Details

3. Alternative

reh;bilitation

the form of

upgradation

28 Non-

perennial

Family Notice to

Harvest

Standing

crops

They are entitled

a notice subs

months in advanc

Grant towards

before harvest dl

relocation, equal

values of crop lo

of replacement r

the next season's

-)(- Perennial

crops such

as fruit

trees

Family Compensation

at "market

value"

Comperisation for

crops and trees,

as annual produce

one season ano

depending on the

r3; Illegbl Use

. of the

ROW

3A llegal Use of

' the Row

Encroacher

t,_

Family Will receive

no

compensation

for land but

they will be.

compensated

for loss of

structure for

replacement

cost.

Encroachers will

time in which to

assets (except

harvest their crc

To DE assisted

case basis by

relevant facts

income aiid exis

only in the case

being a membe

economlc

I suppoft in

training for

of skill.

itled to be given

substantially 4

va nce.

rds crop lost

st due to forced

qual to market

)p lost plus cost

:nt of seeds of

;on's harvest.

ion for perennial

trees, calculated

produce value for

n and times 3-5

on the nature of

^rill 
be notified a

to remove their

)pt trees) and

crops.

:e0 0n case ro

by considering

:ts on family

existing assets

se of person

ber of more

Ctient: I REVISED FINAL DETAILED PROJECT REPORT
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SOCIAL ASSESSMENT &
RESETTLEMENT PLAN

Category Type of

Loss

Unit of

Entitlement

Entitlement Details

disadvantage famil

vulnerable Eroup.

Compensation for

at replacement c(

vulnerable person.

Right to salvage

from the c

structure.

3B Sq uatters Family Will receive

no

compensatron

for land but

will be

compensated

for loss of

structure for

replacement

costs.

Facilitation / ac(

training, which

equivalent income

ting assistance.

A lump sum

allowances of Rs.

temporary and Rs.

semr permanenl s

and Rs.2Z00 for p(

structures.

Compensated

structure at

cosr.

Right to salvage

from the

structure.

3C Family They are not

eligible for

compensation

or

" a ss ista nce "

Ambulatory vendors

for fixed locations

considered as kiosks

ies of the

r structures

cost to the

rmaterials

demolished

includes

re genera-

r shifting

Rs.700 for

{s.1200 for

structures

permanent

)r loss of

replacement

:materials

demolished

licensed

will be

kiosks.

Client :
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SOCIAL ASSESSMENT &
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Cat€gory Type of

Loss

Unit of

Entitlement

Entitlement Details

3D Kiosks Family "Assistance"

for business

disruption

The Assistance will be

as a flat sum of Rs.2000

4 Additional

support to

vulnerable

group

Primary

source of

income

Individual Additional

assistance to

training or

equivalent

The assistance will be eq

to Rs.1500 for inco

generating or vocatic

training option for the E

choice.

The training includes start

a suitable production

service activity. Econo

rehabilitation support i

training and in case

money not spent for train

program/ the equival

amount to be paid as

EP's choice.

5A Community

infrastructure,

cohesion and

amenities

Common

property

resources

Community Conservation

protection

compensarory

replacement

Economic replai

resources/ such as cultt

properties will be consen

(by means of spe

protection, relocati

replacement. etc.)

consultation with

communrty.

Loss of access to firewc

etc. will be compensated

involving the communitie:

a social forestry scheme,

co-ordination with

Department of Fore

wherever possible.

Adequate safety measu

padicularly for pedestri

pard

equal

come

vocational

the EP's

rs starting

ction of

Economic

,ort and

rase the

r training

quivalent

I as per

repraceo

s cultural

conserved

relocation,

tn

the

) firewood,

ensated by

munities in

scheme, in

vith the

Forests,

meaSures,

pedestrians

Ctient: REVISED FINAL DETAILED PROJECT REPORT
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SOCIAL ASSESSMENT &
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Category

Any other

impact not

ybt identified,

whether loss

of asset or

'livelihood

Type of

Loss

Loss of

commercial

and

homestead

land

Entitlement

and children; Landscaping of

community common areas;

improved drainage; roadside

rocf ,raac ef. ;rra all

provided in the design of the

highways.

Employment opportunities in

the project, if possible.

Loss of trees will be replaced

by compensatory

forestation.

Unforeseen

documented

based on

rmpact

and

the

mitigated

principles

agreed upon in this policy

framework.

8.10 Sociallnteractions

8.10,1 lnitial public consultation in the form of group discussions has been carried.out at different

tocations of the project corridor with a view to minimize adverse impact of the project

through creating awareness among the communities on potential benefits of the project.

Moreover different meetings were organized with NGOs and officials of various government

. deoartments and institutions as detailed hereunder.

Interaction with affected shopkeepers & others

This will be done after approval of total alignment of Bypass.

8,11 Affected Properties

This will be assessed after approval.

Client :
National Highways & Infrastructure
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Preparation df DPR on EPC basis for 4laning of Daboka - DimaPU SOCIAL ASSESSMENT &

Section (Lenglh 130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft) RESETTLEMENT PLAN

8.12 Tentative cost estimate for R R Program

8,12.1 It may be mentioned that all potentially affected properties are situated within the right of

. way (ROW) of the project corridor. No further land acquisition is required for project itself.

Neveftheless, to mitigate and / or minimize the social impact, acquisition of some lands have

been considered and the associated costs will be charged to this project.

B.I2.Z Ln this cost estimate, rehabilitation cost in respect of public propefties is not included. The

estiixated rehabilitation cost for the project has been assessed to be approximately 16.68

Crs. as detailed hereunder:-

(a) Cost of demolition in Assam (PAP) 76'39 
'37 '0951'

(b) Loss of monthly business in Assam 3,55,000/-

(c) Loss of monthly household income in Assam = 24'78'2qol-

Total = 16'67,7o,2951-

CIiENt: REVISED FINAL DETAILED PROJECT REPORT
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Preparation a! DPR on EPC basis for 4laning of Daboka - Dimapur
Section (Length 130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Paft)

COST ESTIMATE

9,1

CHAPTER - 9

COST ESrIMATE (ASSAM PART)

General

This chapter provides tor the proposed estimate of project cost for 4 laning and

strengthening of Nofthern Dimapur Bypass (Assam part) connecting NH-36 & NH-39 in

Assam & Nagaland (Consultancy package No. NHDP-III/DL-5/21-Gr,G). The length of the

project road is 14.325 km.

Methodology

The following procedure has been adopted for the preliminary estimate of project corridor:

. Computation of unit rates of the principal work items based on market rates. The latest

schedules of rates for Road, Bridge and Culvert works under PWD in the State has also

been consulted. The unit rates for non-scheduled items have been worked out from

. market rates by taking coefficient for labours, material and machinery from MOST Data

REVISED FINAL DETAILED PROJECT REPORT

9.2

Book wherever the same is available,

Computation of cost per km. length for each road component comprising various

configurations for widening and new road 4-lane construction

Computation of cost of bridges per metre length and cost of culverts from their deck

area in respect of Slab/Box culverts and culvert length across the road in respect of H.P

Culverts.

Computation of per km. costs for each configuration by the application of unit rates.

Estimation of cost of Land Acquisition, Resettlement and Rehabilitation, Utility Shifting

and Environment Mitigation measures as per Preliminary Assessment of their cost.

Estimation of allowances for quality control, contingencies, Supervision and

administration costs as percentage of total costs.

9.3 Unit Rates

The unit rates are based on market rates and Schedule of Rates for Road. Bridge & Culvert

works under PWD, Assam effective from 01,04.2013. The rates at sites for stone aggregates,

sand from available quarries, which meet specifications and are in use for PWD works for

state have been assessed based on lead distance. The rates for labour and carriage of

materials have been adopted as per latest Assam PWD Schedule of Rates. The hire charges

rates for the Plants and Machinery to be deployed have been worked out on the basis of their

current cost and cost of P.O.L. with due consideration of usage rates of Plant & Machinery as

oer PWD Schedule of Assam.

Client:
National Highways & Infrastructur€
DeveloPment Corporation Limited
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Preparation df DPR on EPC basis for 4-laning of Daboka - DimaPur COST ESTIMATE
Section (Length 130.167 km) ofNH-36 & 39 - - Dimapur Bwass - (Assam Part)

9,4 Pavement Options:

Following pavement design options have been considered in the estimated Lost :

. Flexible pavement for a design life of 15 years.

. Rigid Pavement (for the new 2-lane) for.a design life of 30 years.

9.5 Bridges:

There are 9 nos proposed bridges (3 Major + 6 Minor) on the project road of 4-lane.

9.6 Culvefts:

There will be 46 nos. of new box culvefts. There are existing 14 nos H.P. Culverts, which are

to be replaced.

9,7 Underpassesi

There are 2 nos Cattle Underpass and 1 no Elephant Underpass'

9.8 Drainage and Protective works:

There will be roadside drains and required number of protective works as per site condition.

9.9 iunction:

There is 1 major junction in the project corridor. Lump sum provision for impfovement of

these junctions per km. length has been made.

9,10 Miscellaneous:

Provisions have been made in the estimated cost for the following miscellaneous items:

. Road aPPurtenances

. Land acquisition

. Resettlements and Rehabilitation

. EnvironmentalMitigation

. Shifting of utilities

. Horticulture

9,11 MaintenanCe during construction:

Provision for maintenance of proposed road during construction has been made.

' REVISED FINAL DETAILED PROJECT REPORT
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Preparation df DPR on EPC basis for 4laning of Daboka - Dimapur
Se;tion (Lenglh 130.167 kfti) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

COST ESTIMATE

COST OF AGENCY CHARGES Amount (l

__.LacJ
42947.211 A. Civil Cost

7 B. Contingency 2.8olo on (A)
_!2oz:3::s

44143.57

1288.24

t324:37

110.36

110.36

)lc,t.oa

644_1:18

?:'t:23ttl
tf!:?o

8.81

3 C. Sub Totat = (A + B)

4 D. Supervisron charges 3olo on (A/

5 E. Agency charges 3olo on (C)

o F. Quality Control 0.25olo on (C)

_t.-.-
B

;-----

G. Road Safew Cell Audit Charges 0.250lo on (C)

H. Maintenance for 4 years 5olo on (A)

I. Escalation @5olo per year for 3 years on (A)

+4+5-+6it+8+9)(II) Total Agency Cost : (2

Total Agency Cost (In Cr.)

Agency Cost Per Km (In cr.)

g.Lz Quality Control, Contingencies and Supervision Costs:

Provisions have been made for EPC percentages as detailed below:

(rn

iiiii.eu

9.13 Prqject Cost:

The preliminary estimated project cost with Rigid Pavement has been worked out as under:

Estimated Cost (Rs. in Cr.) Cost per Km,
Rs. in Cr:)

sl.

.1. Civil Cost
Government cost

Total Project cost

= 429.41
= 140.83

= 57O.24

(including Cos t
charges)

of Agency
29.98

9.83

39,81

9,14

cLl1?) -

Summary of estimated cost for the same has been presented in Appendix 9 1'

Maintenance Costs:

Foi economic analysis routine maintenance costs for shoulder repair. patch repairing, clearang

of drains and the like is worked out based on ilorms of maintenance costs. These costs are

noi included in the project costs and has been accounted for in the economic analysis only.

REVISED FINAL DETAILED PROJECT REPORT
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Preparation af DPR on EPC basis for 4-laning of Daboka - Dimapur
Section (Length 130.167 km) of NH-36 & 39 - - Dimapur ByPass - (Assam Paft)

COST ESTIMATE

DESIGN ROAD LENGI]I IN KM

STRUCTURES LENGTIIIN KM

NE'I ROAD LENGTH IN KM

COST OF AGENCY CHARGES

A. Civil Cost

ABSTRACT OF COST ESTIMATE

(118.05 0 Km to 13 2.3 75 I(m) 14.3 25 Km

1.040 Km

13.2f15 Km

72BB.Z4

Amount (In
Lac.)

7 6.0t]

512 8 3ri

t562.61

11:109.40

:.| B U 6.1rl

1.0393.66

718 8.8 5

2534.58

52.44

621.59

187.44

izs+i.zt
429.41

29.9t\

Amount (In
Lac.)

429 41".21-

7202.:15

44t43.57

B, Contingcncy 2.BVp on (AJ

C. Sub Total = [A + B]

D. Supervision charges 3olo on (A)

7324.31

110.36

2L47 .06

6447.ltl

1 10.i-i6

t2623.86

126.24

{rst

National Highways & Infrastructure
Development Corporation Limited
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Preparation 6 DPR on EPc basis for 4laning of Daboka - Dimapur
Section (Lenglh 130.167 km) of NH-36 & 39 - - Dimapur Bypass - (Assam Part)

COST ESTIMATE

Shifting of Utilities

l,and Acquisition

(III ) Total Govt. Cost (1 to 4)

Total Govt. Cost (ln Cr.)

COST TO THE GOVERNMENT
Amount 0n

l,ac,J

9:1,06

17 3.Btl

154.12

10:18.27

1459.32

14.5 9

1 .02

57024.4.0

57 0.2.4

Govt. Cost Per Km (ln Cr.l

PER "KM" COST (In Crores) 39.81

. REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure
bevelopmeht Corporation Limited

Archtech consullants Pvt. Ltd
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Preparation of DPR on EPc basis for 4Janing of Daboka - Dimapur FINANCIAL
ANALYSISSection (Lengh 130.167 km) of NH-36 & 39 - - Dimapur Eypass - (Assam Paft)

CHAPTER 10

FINANCIAL ANALYSIS

10.1 BACKGROUND

The Dimapur Bypass Section is a segrnent of NH - 36 & NH-39 in the State of Assam and

Nagaland. The total length of the Project Highway is 153 km including Dimapur Bypass. For

the purpose of Financial Analysis the entire length of 35 km has been considered as one

package.

Package Description
Length
(Km)

From Km

Package 35.008

1O.2 APPROACH TO FINANCIAL EVALUATION

The viability of each package depends on the working cash flows available to service the debt

and equity, This working cash flow is basically dependent upon the following:-

a. Prolect Cost

b. tranrc rorecasr

10,3 COST OF CIVIL WORKS

The total cost of the project includes cost of €ivil works including the improvement of existing

carriageway. The estimated project cost is considered excluding shifting of utilities, land

acquisition, acquisition of structures, rehabilitation and resettlement and environmental

mitigation measures which are to be borne by NHAL Cost of Civil Works at 2013-14 prices is

given as under:

For 4 Lane---------.------

Description Rate per
Km

In Cr,

From Km 118.050 (Design Ch) to Km 132.37 (Design ch) on 29.98
NH-35&NH-39

118.050 (Design Ch.) to Km 153.058 (Design

Ch) on NH - 36 & NH-39

t

10.4 COST ESCALATION

The base costs have been escalated at a rate of 5olo per annum to obtain the actual costs in

the year of expen.diture. This is based on average WPI for the last 5 years'

REVISED FINAL DETAII-ED PROJECT REPORT

National Higlrways & Infrastructure
Development Corporation Limited

't0-'l Archtech Consullants Pvt. ttd



Prcparauon of DPR on EPC basis for 4-laning of Daboka - Dimapur

tngltot!!.9"gthlJ!16J kr) of N!!-:j 3 !9::9418!I!83!s .

10.5 INTEREST DURING CONSTRUCTION (IDC)

As it on EPC basis, this is not attracted.

io.6 TorAL PRoJEcr cosr
The total landed costs for each individual package at the end of the construction period has

been estimated by adding Contingencies. The total landed cost at the time of commissioning
. is thus estimated as under:

For 4 Lane

LO,7

s,
No.

Cost Cost Rs.
in crore

A CIVIL COST & CENTAGE COST
1 Total Civii Construction cost 429.4r

2 Total Aqency Cost 126.24

3 TOTAL 555.65

B GOVERNMENT COST
1 Land acouisition 7.74

2 Shiftinq of utilities 0.93

3 Rehabilitation & Resettlement costs 10.38

4 Environmental mitiqation measures 1.54

5 Tota| GOVERNMENT COSI i4"s9
6 Total Project Cost (A+B) 570.24
7 Proiect Cost Der Km 39.81

s,
No.

Descriptian Tiaffic at
. km 38,7

Traffic at
km 93

Traffic at
km 13o

Traffic
at km
160

Average

I

7

CarlJeep/3
Wheelers

702 s48 780 172 551

Mini Bus 2B 23 5l- 7 22

Bus 14t 114 IJJ 36 7t2

+ LCV 55 77 79 36 62

5 Truck-2 Axle 176 244 2s3 l14 797

6 f4ulti Axle/H[4E 0 0 0 0 0

Total Ll22 1034 1327 374 965

Total PCU 1838 1856 2256 726 1669

TRAFFIC

Traffic surveys for Seven days volume counts have been carried out at four locations and

average has been taken. For Financial Analysis, Average Traffic at all the 4 Locations has

been considered. Details are given as under:

Client: KE
National Highways & Infrastructure
Development Corporation Li mited

10-2

FINANCIAL
ANALYSIS

Archtech Consultanb Pvt Ltd.



Preparation d DPR on EIt basis far 4laning of Daboka - Dimapur
section (Lenglh 130.167 kn) af NH-36 & 39 - - Dimapu Bypass - (Assam Part)

FINANCIAL
ANALYSIS

On the instruction of NHAI additional Traffic Count was done in 2015. The count stations

were at Patkoi and Gau'tam Basti to assess traffic on Dimapur Bypass.

5olo Growth rate has been considered for future projections of the traffic.

Insurance Expenses Insurance expenses are estimated as 0.150/0 of the Project Cost.

other overhead Expenses
To meet out the other overhead expenses, provisions of Rs. 100 lacs per annum have been

considered.

Concession Fee

Concession Fee is payable Re. 1

10.8 OPERATION AND MAINTENANCE COST

Routine maintenance costs comprise of maintenance of the pavement, collection of litter,

traffic management (policing), accident repairs and all ancillary works including beautification.

The periodic maintenance costs include cost of overlay, repair/renovation of road furniture,

. drains, buildings etc. The periodic maintenance includes periodic renewals at every 5 years

Routine maintenance/ Periodic maintenance costs have been considered as per'the MORT&H

guidelines 1997 prices. The details of the maintenance costs and administration charges are

given as under

Amount
Description (Rs. in Lacs)

Routine maintenance in every year cost per km for the four lanes
3lac/Km/yr.

with paved shoulder (Rs Lacs / Km)

Periodic maintenance every five years cost per km for the four

lanes with paved shoulder (Rs Lacs / Km)

Patrolling Expenses (Rs Lacs / Km)

Electricity Expenses (Rs Lacs / Km)

REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure
Development Corporation Limited

'10. 3 Archtech Consultants Pvt. Ltd.
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Prcparatiur of DPR on EPC basis for +laning of Dahoka - Dimapur
Section (Lsngth 130,167 kn) of NU-36 & 39 - - Dimapur Bwass - (Assam part)

OBSERVATIOI{S OF 1{HIDCL
ON DPR AI{D REPUES

CHAPTER - 11

Four-laning of Dimapur bypass from design chainage Km. 118.050 to Km 132,375 in the state of
Assam - Clarifications of points raised by cM(p)/Dimapur/NHIDCL against Final OpR Submitted,

st.
No.

Obseryation Reply

2a) Provision for debonding layer of
polythene sheet over DLC is not given,

Debonding layer has been shown in the section of Concrete
pavement. It also app€ars in BOQ. Please refer drg. #
ACPVNHIDCVNH-36/AS/|V|SC/148 (Sheet 2 of 2) for the
same,

2b) Confirm that proposed design for
Pavement is with tied concrete
shoulders.

Rigid pavement & Rigid shoulder are to be cast together.
This will marginally reduce load stresses at edges.

2c) It is found that there is an already
existjng road overlapping with the
proposed bypass. It is requested to
orovide the debils.

The existing road is mostly Kancha and not taken into
consideration as the same does not figure in new pavement
construction, Hence it is not mentioned. This road is from
ch. 118.000 b ch. 129.350.

2d) Consultant is proposing ruling gradient
as 3.3% and limiting gradient as 5olo,

while as per 4lane manual (IRC: SPi 84-
2014), for plain and rolling terrain ruling
gradient is 2.50/0 and limiting gradient is
3.3olo. Please re-concile it.

Cl 2.9.1 (P-13) of SP 84-2014 states that IRC73-1980 shall
also be followed. Only in one occasion limiting gradient is
not within 50lo because of proximity of structures. Please
refer Cl. 10,2,2 to Cl 10.2.5 of IRC 73-1980. In two cases it
is more than ruling but less than 5olo. This is vetted in FDPR
presentatjon on 18/11/16.

2e) It is reported by turest Department that
as per history there is movement of
elephant at few locations in the proposed
bypass. It is requested to incorporate it,
cattle underDass and vertical clearance
as per 2.10.2 of IRC:SP:84-2014,
whereas vertical clearance is 4.5m for
eleohant corridor.

One Elephant corridor at Ch,130.380 provided, The place is
also confirmed by GM(P)/Dimapur/NHIDCL.

2f) As per Clause 6.5 (Drainage layer) of
IRC: 58-2015, it is essential to design
the drainage layer appropriately in areas
havirE annual rainfall in excess of
1000mm. As the stretch lies in high
rainfall area, Consultant should design
drainage layer. Please refer example of
design of a drainage layer as given in
Appendix-Vl, Para VI-VUI of IRC: 58-
2015.

As the work is on Erc basis, the Contractor will design the
drainage layer. Hence it was not designed but qty. is
provided in BOQ.

2g
D

As per para 5.4.3 of Chapter 5, VoFI,
CorEulbnt is proposing median width of
1.5m in forest areas, no such provision
found in any of code. Please provide
authoritv.

Median width has been maintained 4.50 m throughout in
the corridor.

29
ii)

As p€r para 2.14 (Median openings) of
manual, all location of median openings
shall b€ mentioned in Schedule'B' of
Contract Agreement. Please provide
same,

Locations of Fledian openings are as under :

118.975 125.654
720375 t27.793
t23.125 131.040

This has been shown in drawing and included in Schedule
B.

2g
iiD

All median openings shall be provided
with additional 3.5m wide shelter lane
for waiting of vehicles to take U-hirn.
Provide same,

In the miscellaneous drawing this has been shown. Please
refer drg # ACPUNHIDCVNH-36/AS/Misc/02

2h) It seems that Consultant has followed
IRC: 73-1980 for geomebic design, while
all the desiqns should have been as oer

Please refer to 2 d) above for clarifrcation.

Client:
ational Highways & Infrastructure

Development Corporation Limited

REVISED FINAL DETAILEO PROJECT REPORT
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tuegaration of DPR on EFC batis for 4-laning of Daboka - Dimapur
S*tion (Length 130.167 kn) of Nt+36 & 39 - - Dimapur Bypass - (Assam part)

OBSERVATIOI{S OF 1{HIDCL
ON DPRA D REPUES

sl.
No,

Obs€rvation Reply

4-lane manual (lRC: SP:84-2014).
2i) Consultant has followed old version of

codes and not uDdated one. Consultant
is requested to refer latest version of
codes and uDdate DPR accordinolv.

Specific points of difference may please be sbted for
clarification. Recent Dublications have been followed. There
may not be any conflict with recent publicauons.

2D As per KAAC letter no. KMC/PWD
(R&ByNE-36 & 3912012-13107 datr:d
08ll1l20l3 and NHAI letter no.
NHAVNGN/Archtech/lo1oo dated
lI/fUzOl3 client is supposed to
construct a single lane road of 7 Km
length. Kindly provide specification and
details of the same.

As decided in meeting on 18/11/2016 in NHIDCL Office/ this
is omitted. Hence not needed.

2k) A lot of typographical enor has been
noticed. Please go through report once
aoain and do reouire correction.

This is being looked into. If the idea is undersbndable, they
may not pose any difficulty.

2t) As per Ministry of Environment & Forest
notification dated 22108/2013 (mpy
attached) Para 2 (b) (ii) &pansion of
National Highways greater than 100 km
involving additional right of way or land
acquisition greater than 40m on existing
alignments and 60m on re-alignments or
by-passes are exempted from purview of
environment clearancesi it seems that
the proposed Dimapur bypass is
exempted from obtaining clearance from
Nlinistry of Environment & Forest. It is
reouested to clarifv the same.

As decided in meeting on L8/L1/20t6, MOEF Clearance may
not be necessary, as the projed is considered to be 35.00
Km rong.

2
m)

It is reouested to include the cost of
single-lane road in the total project cost
and rectiry the maintenance charge to
5olo for 42 months.

This is deleted in Cost Esumate now. Please refer item 2 j)
aDove.

2n) In Schedule H, the contrad Drice is
mentioned as 421.50 Crores. It is

requested to add further Rs.10 Crores
towards construction cost of 7 km single
lane road and accordingly modiry
weiohtaoes.

This is complied in Schedule H now. Please refer item 2 j)
aDove.

2o) Most of curves have been designed for
speed less than 100 kmph, which is

ruling speed for 4-lane. Even as per 4-
lane manual, minimum speed is 80
kmph. Please explain why curves have
been designed for speed less than
rulino/minimum soeed.

In order to reduce L.A. problem, the existing Kancha Road
was followed as far as possible for which the speed limit
was reduced. This had the approval of NHAI. The design
speed varies between 50 Km/hr and 100 Km/hr.
This is vetted in meeting on t8/LIl20l6 in NHIDCL Hd.Qrs,
New Delhi.

2p) TCS in cut area requires drain. Please
provide same and give X-Section of
drain.

Drain has already been provided in cut-area (drq #
ACPVNHIDCL/NH-36/ASrrCS/02 of TCS- 1C). Cross section
of drain is beinq shown now in drawinq.

2q) Space for services has not been
mentioned in TCS.

Space for services (2.00 m wide) is being mentioned in TCS
drawinos towards the end of ROW.

2r) For proposed Br,No, 132/2, 1343 and
133/1, well foundation has been
suggested. As sinking of well involyes lot
d uncertainty. pile foundation may be
better choice. Kindly give comparative
merits/demerits of well fourdation v/s
pile foundation. Reconsider proposal of
wellfoundation.

As recommended in soil investigat on report, the lateml load
carrying capacity of 1200 mm. dia piles in tiese regions are
very small (varying from 8.09 t. to 16.36 t.), whereas
considering seismic Zone V, design horizontal forces at
bofrom of abutment pile cap (R.1. 130.0 m) were found to
be very high requiring a large nos. of piles. lloreover in
some bridges the pile cut off level is a few metre above the
design scour level, which will reduce the lateral capacity.
Hence well foundation is suqqested for these bridqes. The

Clierrt;
National Highways & Infrastructure
DeYelopm€nt Corporation Limited
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t1-2 Archtech Consuftanb M- Ltd



heparation of DPR on Erc basb for 4-laning of Daboka - Dimapur
Section (Length 130.167 km) ot Nr+36 & 39 . - Dimapur Bypass - (Assam Part)

OBSERVATIONS OF NHIIrcL
O'{ DPR AND REPUES

st,
No.

Observation Reply

table below will show required nos. of piles in these
bridges:-

tb,
Sddge

to.
t*!rd lod

@rity of 1200

dEprlN (t.) 6
pers{il

inrdiqrti{,n
ra0art

[ofrdrl
d pile

€0E €l

{nl

De4n
Sadr

l€rd
tn-

s€{nnk}

{ml

I0til lt€iizo0d
fdr! atlddn d

pile ft' (t )

16d
12610 

'rridia pdes

rqt ind
for nol.
le!|||tt
dditim

llol-
S€icnir

Sdsnic

1. ll2r2 i10.00 128.{fi 4t.95 1t5.{J5

2s) Please provide detail calculation of
design discharge and smur depth for
minor/major bridges. Also provide
method to arrive at HFL.

Design calculation for discharge and scour are enclos€d
herewith. The H.F.L. was arrivd at after detailed site
investigation & local enquiry & informations.

2t) All GADS shall be signed by Team Leader
and bridoe enoineer.

This is being signed while submifring balance DPRS
(Revised).

2u) ROB has been approved by Railway.
However Rail connection between
Dimapur to Dibrugarh is being converted
into double track. Please confirm
eproved ROB is suitable for double
ttack also. Confirm whether vertical
clearance is enough for electrification of
rail route in future.

The G.A.D. for RoB has been appro\r'ed and issued by
Railways. It is obvious that they have scrutinised all the
points raised in Para (u).

2v) As per 4lane manual. Roadway is

12.50m and not 12,25 as suggested by
you, for cro6s section of bridge at deck
level. Pfease refer clause 7.3 and 7.4 of
manuat,

It is in our knowledge the roadway width for new bridges at
deck level with footpath for 4 lane divided Highway will be
12.50 m. each as per Fig. 7.2A of IRc:sP:84-2014. we
made the roadway width at deck level as 12.25 m. each
due to the reasons stated below:
i) The roadway width at approaches are

2x(7.0+1.50+2.0)+5.0 = 26.0 m. Providing 2 nos
bridges of 12.50 m with a clear gap of 3.0 m in
between the overall width at bridge portion will be
28.00 m which is 2.0 m. more than the approach
embankment. Hence we redrced the overall width at
bridge portion as much as practicable as per codal
provisions to reduce the cost of approaches,

iD Width of railing may be made 300 mm. as shown in
Fig. 7.5 of IRC:SP:84-2014.

iii) The crash barrier width at base is 450 mm. as per
IRC:5-2014. Hence the width of crash barrier &
shyness to\,vards footpath becomes (450+500) = 950
mm. against 1000 mm as shown in SP-84-2014.

iv) Hence we reduced the roadway by (200+50) = 250
m. which seems to be well justified matching the
roadwav.

2w) N'linimum CBR for sub grade is 8o/o and
mt 7olo as mentioned at some Dlaces.

Rigid Pavement has been designed now as per IRC 58-2015
with 80% cBR.

2x) Whole area is in seismic zone V. Please
design bridges as per IRC: 6-2014,
clause 219.

This has been done and confirmed.

2Y) Cost estimate has been done as per SoR
2013-14. Please confirm SoR 2013-14 is

latest and no further SoR has been

rublished. If so, mnfirm if escalation has
been taken into account while calculatinq
rates.

It is confirmed that SOR 2103-14 of Assam P.W.D. is the
latest oublished schedule of Rates and considered in
Estimate.

Client:
National Highways & Infrastructu re
Development Corporation Limited
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Preparation ofDPRon f,PC b8sb for4laning of Daboka - Dinapur
Section (Length l30.167lon) of NH-36 39-- Dinapur Byp.sr - (Assam Psrt)

OBSDRVATIONS OF NHIDCL
ON DPR AND REPLIES

BridgeNo132/2 Dbansiril Fnsting: 185680.8

Chrinree i 131.559Xn,
Calculrtion for Dis.hsrge : -
I Dicken'sfo lula r

Carchment Area = 950 km'
C = I1.00 ( for Guwahati region)

Therefore Dischlrge ( Q): C x M'a 11x(950)% =

2. Rrtiorrl Fornuh for Perk Runoff fmrD Crtchment
catchmentArea ( A ) : 950 km: =

L = Dishnc€ from ditical point to the Bridge =
H =Th€ frll in level ftom crilical point to the Bridge sit€ in :
Nearest rain gaug€ station is Tezpur Io = Heaviest on€ hour minfall =
Timeof concer$alion=tc = (0 8? + Lrfif 33r :
Ic = (2*Iol 1+ tc :
lntensity facto(o for catchment area of95000 Hectares =
Catclmenl chffaderjstics is Loam, lightly culli€ied and covered

Therefore Discharge(Q) : 0 028iA'p'fllc =

Conveyence Faclor & Slope method

Nonhing: 82517 42

RFER TOPO SHEET N, 83G/9

1882.29 m'/s

95000 Heclares

75.00 km
560.00 n

6.30 cm
12.144 tr
0.959 ctn

0.63

0.5

796.85 rn'A

95000

95000

0.6

0.6

mean depth R - Area/ Perimeler :
Surface condition : Clean, straight bank, full stagE, no rins or deep pools jn fair condition Rugosi! R

CoNeyence factor (Cl) = (Atea x R%y n = 56ll 1057

0.0400

Hydraulic meaD depth, R = Aret Perimeler - 2.500

Surface condidon : Clean, straight bant, full stage, no rifis or deep pooh jn fair condilion Rugosity F: 0.0400

Conveyence faclor (C2) = (Arer x R%y n =

Client:
Na tio no I H ighw aJ t I nI a slruc tu, e
Dete I opne n I Co rp o ratio n Unnst

6t71081
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PreFration ofDPR otr EPC b.sis for 4-lanlng ofDaboka - Dimapur
Section (I-enBh r:'0.167 lin) ofNH-36 39 - - Dimspur Bypass - (Assan Prn)

7146.589

6385.915

0.0014

OBSERVATIONS OF NHIDCL
ON DPR AND RIPLIES

100 m D/S

m€ar depth, R: Area/ Perimeter =
Surface condilion : Cl€an, straight bank, fiIl stage, no rins or de€p pools in fair condition Rugosity F,

conveyenc€ factor (c3) : (Area x RZ)/ n =

Mean Conv€)€nce Factor (c)= ( Clxc2xc3)'6 =
Longitudinal Bed Slop€, S =
Dischsrge through th€ channel, Q = Crx (S)"' =

0.0400

Highest discharge ftom th€ thr€e method is

Second hjShesl djscharge js

Mayinuln discharge is g.eater lhan I 5 times second highesl disclarge

Henc€ Design Discharge is

Proofied bridse:
Sosn schem€ and tvpe of foundaliotr:

241.95 mr^

= 1882.29 mr^
: 796.85 m]/s

: 1196.00 trl./s

= 1196.00 mlA
= 166.00 m.

Design dischargp : Q
Lac€Ys water"ay = L =4.8VQ

Calculition for scour deplh rnd depth offoundation.
For calculation ofscour design discharge = l.3xll96:
clear rv?ierway provided :

132.526 - 12t.86:

Provide a 4 span bridg( 24.00 m c/c bearings as shoirr in lhe G.A.D

Ttickness ofpiet shafls was tak€n as

Cle€r wslerway becomes: 94.24

( C€ntr€ to centre distance between bearings on piers = 0 6 m

Beanngcmtre ar abutrnent ro Fonl lac€ ofabuh€nl shali is 0 280 m )
Hence cleal rvateMay provided is

l0m.

57% ofl,acey's watenvay , o.k

1554.80 m3/s

94.24 m.

16.50 m3/s p€r metreHence db =

silr frcror :

As per soil investigatjon rcport , soil below lowest bed is geyish clay,some / lrace silt haviog coh€sion 0. L 5 kg/m'

Silt frctor as per soil investigfllion r€port is 2.57.

1554.8 | 94.24

Hence considered silt faclor as

D€prh ofscour : d-= 1.34 x {db:r(")r'l
Herce depth of nornal scour is al R.L. =
Lowgst bed level is at R.L.

Hence depth ofnormal s.our b€tow HF.L. is t4ken is =

Ma}(m. Deprh ofscour at abulmenl location =6.34x1.27=
R.L.of ma.lm. scour at abuonent location
Maxm. Deplh olscour al pier location = 6.14 x 2.0-
R.L.of ma!m. scour at pier location

And foundins level for Di€. will be not above R.L.

Hence deorh ofabuhent formdation b€comes 132.526 - 126.48=

And depth ofpier fouodation becornes

2.57

6.34 m. below H.F.L.

130.20 rn.

132.53 m.

6.34 m.

8.05 nl. belorvH.F.L.
128.48 m.

12.68 m. belowH.F.L.
123.86 m.

For open foundation , d€pth offoundation to be taken at leasl 2.0m. Below ma\imum scour level .

Hence- foundins level for abutment will be nol abov€ R.L. 128.48-2.0 = | 26.48 n.
123.86-2.0 = 121.86 m.

6.042 m.below lowest bed ,
10.670 m.b€low lowest bed ,

whici is not pmcticabl, H€nc€ deep foundation ( Welt foundaiion ) is suggest€d for bofi piers and abutments .

Clle t:
NodonaI llbhways Inltust ucu.e
D a elop me rl C o tpotu tio n U m ie d
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Preprntion ofDPRon IPC brsisfor 4-lrning of Ds bola - Dinapur
Section (Length 130.167 kn) ofNH-36 39 --Dinapur Bypsss - (Assam Prrt)

Provide formation level at centre ofdeck as

Cliena:
Natio nal EEhw/rs Inftastru.lu rc
Derelopmetu Corpotutlon Umited

Provide lop of well cap for abulmenl al about 4.0m below c.L. , ie.,at I 33.00 m. R.L.

And top of well cap for pier foundation al lowest bed level , ie , at 1 32 53 n R.L.

OBSERVATIONS OF NHIDCL
ON DPR AND REPLIDS

Crlculation for formrtion level !
Highest Flood l,€vel : 136.536 m.

vertical clearance : 1.200 m.

Deplh ofsuperslructure (RCC. T-beam sl$ superslructure] 2.3?0 m.

Thictn€ss of wearing course : 0.065 ln.

Increase due to inclination : 0 204

Requred r'ormarron level tlSJs In.

lq]!E
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ll-6 Archtech Conn Lana Priwle Limitcd



Prcpandon o!DPR o Erc basistor lJani e of Daboka - Dinaput
Secdor (Lengn BA167 hm) of n"H-36 i9 - - Dimqu. Brpass - (Assan pa )

f.idg€ No lJ2B Dhanrin- 2 Eastins: 185680 83 Nonhmgr 82517.42

BSERVATIONS OF NHTITL
ON DPRANDREPLIf,S

Chrinase; 131.927 Km.
Crlculation for Dis.harye : -
L Dicketr's forl[ulr :

Catcl'nent Area = 954

C = 11.00 ( for cuwabati regron)
rhereforeDscharge(Q)=CxMr'r llx(954)z =

2. Rrliond Formuli lor Pesk RuoII fron Catchment
Catchnent Area( A ) =9J4 hn::
L = Dstanc€ fion critical loint to the Bridg€ =
H :Th€ falL in lev€l ftom critical poiot to the Bridge site in =

Catchmenr claralteristics is

Nearest rain gauge station is Tezpln Io = Heaviest one tou. minfall=
Time ofconc€ rarion = tc = (0.87 * Lrfif r!': :
Ic = (2'IoY 1-tc =

lnt€nsity factod0 ftr catchnert area of95400 Hectares :

RIER TOPO SHEET I 83G/9

188E,23 m1s

95400 Hectares

75.50 kn
562.00 m

6.30 cm

12.221]l't
0.953 cm

0.62

0.4

631.36 m"/s

95000

96000

0.6

0.6

Loam lightly cullivated or covqed p :
Therefore Dscbarge(Q) : 0.o28rA*p*FIc :

3. Conleyence Pactor & Slope method

Hy&adic nean deptL R: Aret Perimeter = 1.000
Surhc€ condition : Cleal straight bank, tull stage, no rifis or deep pools in fair condition Rugixity F!
conveyence faclor (Cl) = (Area x R%y n = 2785.43t

Hydradic m€an d€plh, R = Ar€d P€rim€ter - t.526
Surface c"odition . Clean, sEarghr bank, tull stage, no rifts or deep pools in fair condition Rugosity Fr 0 0300

Co$€yence factor (C2) : (Area x R%)/ n = 6083.657

0.0300

Clle^t:
Nfitio l d Highw a! s I nlr as t rc tu I e
De| elop n e nt Co rp o tutlo n Llniled

RIVISED FINAL DDTAILf,D PROJECT REPORT
tt-7 Archtech Coftsulta ts htwte Ll,nlud



35.00[ t35.002 l 10.00{ t.04u t.446 0.198 n.414 r0.003

45.00[ I14.7E6 4 10.000 |.446 |.662 0.2t6 15.540 10.002

6 55.00[ t34.593 10.000 |.662 L855 0.193 t7 5E5 10.002

65 134.389 10 000 2.059 0 201 11 514 10 00:
75.00c 114.179 l0 000 2.0s9 2.269 0.2r0 11.644 10.002

84 8 2.269 2. 0.292 23 269 9_

t0 90.00c 134.196 9 5.-165 2.561 1.652 0.90t I t.l0l 5.441

t00.00c ll6.44E 10.000 1.652 0.000 1.652 8.264 10.136

Total 55.95-l 46.276

P.epatfltion olDPn on EPC basislot 4-laning ofDabok!'- Di apur
Se.tion (Length 130.167 kt t) of NH-36 39 - - Dittitpur Brp?Js - (Assan Polt)

BSERVATIONS OF NHIDCL
ON DPR AND RIPLIIS

HydnuLic nean depth, R = Aret Perimet€r : r.209

Surface coodition : Clean, sbaiglt bai*, tull staep, no nns or deep pools in fair oondition Rxsosity R
conveyenoe faotor (c3) = (Ar€a x R%)/ n:
Mean Co.leyenc€ Factor (C) = ( Clxc2xc3)'j =
lrnsitudinal Bed Slope, S -
Discharge lhrough th€ clannel, Q: Ctx (S)o 5 :

2l16.835

3297.981

0.0049

=4.8VQ

132.83 - 126.18 =

229.86 m3h

Highesr dischargp fi'om tle drce mefiod is : 188E.23 m'
SecoJd lughesl discbarge is = 631.36 m3h

Maxjmum discharg€ is geater than 1.5 tines second lighest disclarge
Hence Desisn Dscbarge is : 948.00 n'/s

Proposed brid€e:
Span schene ntrd tvpc of foundttion :

Design dis.harge = Q
Lacey! war€rway = L

: 948.00 m3/s

= 147.'79 m.

Thickn€ss ofpier shafts was taken as

4 spatr bridse 24.00 m c/b bearings as shown in lhe G.A.D.

Cl€ar watEMay becomes = 94.24 m.

( Centre to c€ntre distance between b€arings on piers = 0.6 m.

clear watertr?y provided =
Henc€ db =
Silt frctor :

1232.4 t94.24

1.0 m.

1232.40 m'/s
94.24 n.
13.08 m'/s pe. metre

Bearing cenlr€ at abutm€nt to froDt fac€ of abulnent d6{i is 0.280 m.)

Hence clear waterway provided is golo of t acey's watenvay , o.k

@
For calculation of scour desisn discharge = 1.3x948:

As per soil investigarion repon , soil below lowest bed is geyisb clay,some / trace silt naving colEsion 0 t5 ke/mr.

Silt factor as p€r soil investigation repod is 2.67

H€nc€ consid€red silt factor as

Deprh of scour : d- : L34 x (db'?e,rt4

Heft€ depth ofnotnal scour is al R.L. =

lrDrst bed lev€l is al R.L.
H€nce d€pth ofnormal scour below H.F.L. is taken as =
Maxm. Deptlr ofscour at abuln€nt location = 5.36x1.27:
R.L.of maxm. scour at abuh€ni location

Maxln. Depth of scottr at pier lo€ation :
R.L.of olaxrn. scou at pier location

5.36 x 2.0 =

For open foundadon , depth offox ation ro b€ taken at least 2 0n. B€low ma\imun scour level

Hence, foundins le\€l for abutment wi[ b€ not above R.L I 30.09-2.0 = I 28.09 m.

126.18-2 0 124.18 m.

2.67

5.36 m below H.F.L

131.54 n.
134.63 m.

5.36 m.

6.81 m. b€lo\r H.F.L-

130.09 m.

10.?2 m. b€low H.F.L.

126.18 m.

110.09 m. R.L.
134.63 n. R.L.

1800 mm.

132.832 m. R.L.
6.66 n.

131.89 m.R.L.

whicb is Dot p'aclicable Hence d€ep foundalion ( Pile foundation ) is suggested for bolh pie6 and abutments .

And founding level fo' pier wilt be Dot above R.L.

H€nce dalh ofabuhn€nt foundalion becon€s 134.632 - 128.09=

And depdt ofpier fourdation b€comes

Fr€e sianding heieht of pier piles are

134.632 - 124.t8=

Provid€ bottom ofpil€ cap fo. abutme'! foudation at 
'Da\In. 

scour l€vel

And top ofpile cap for pier fouDdation at lowest bed level , i€. , ar

Using 1200mm dia. piles, deptlt ofpile oap = 1200 x 1.5 =
Hm.e boltom of pile oap for pi€rs ujlt b€ = | 34.63?-l .8=

6.543 m.below lowest bed ,
10.457 m.below lowest bed ,

Hence lop ofpil€ cap for abu[na{s wil b€ = 130 09+l 8=

Cliett:
N olio,to I H I I h vats b$as tt nc ta rc
Daelopnent Corpontioa An ed
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Prcpan.ittt of DPR o,t EPC hasis fot a-la ng of Daboka - Dhawr
Section (Length 130,167 kt t) oINH-36 39 -- Dbnaryr BrpalJ - (Assan Pa )

BSERVATIONS OF NHIDCL
ON DPR AND REPLIf,S

Hrghest Flood l,t€l : 136.898 m.

Vertical clearance : 1.200 rL
D€plh ofsuperstructu.e (RCC. T-benm slab supentructu€) 2.370 m.
Tbiclness of wearins cous€ ; 0.075 m.

lncr€ase due lo inclination : 0.194
Required formaton level --@o,

hovide fonnatioo level at cenlre ofdeck as .!.1gzl IL

Client:
Nado al HlghN)als Intastacture
Developmenl Co rpontion Llmiaed
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hepatutlonofDPRo Erc basiilo, 4Janihg of Daboka - Dimapur
Satian (Leryth 130.167 k'l) of NH'36 39 - - Dit tapal Blpass - (Assom Port)

Bridge No 133/l Dhansiri3 Easting | 185680.8 Na.thing: 82517.42

RTER TOPO STIEET } 83G/9

BSIRVATIONS OT NHIDCL
ON DPR AND REPLIES

96000

96000

chainape : ljEJlLts4
Calculation for Dischrge | -
L Dicken's forErla :

Catchmenl Area= 960 kn'
C = 11.00 ( for Guwahati rcgion)

ThereforeDischrrge(Q)=CxMr/4 llx(960)% :

2. Rational Formula for Peak RunolT from Catchm€nt

Caichmenl Area ( A ) =960 L:ln':
L = Disiance ftom critioal point to th€ Bridge =
H :Tlle fall in level f.om critical poini to th€ Bridge site nr =

1E97.13 m'A

96000 Heclares

76.00 km
566.00 m

6.30 cn
12.281 hr
0.949 cm

o.62

0.5

790,58 n3A

0.6

06

Nearest rain gaugp station is T€zput Io: Heaviest one hour rdnfalL =
Time of concentration:tc: (0.87 * LrlH)0rr' =

Ic = (2*lo/ 1+ t! =
Intensiiy facro(o for catchmeni area of96000 Hectares :
Catchment chamcteristics is t am lightly cultivated orcor€rcd p-
Th€refore Dischsrge(Q) :0 028*A*p*filc =

3. Conveyence Faclor& Slope nethod
l00nU/S

meardepth, R= Are.y'

Surface conditloD : Clean, straight bank, fu[ stage, no rills or deep pools in fair condilion Rugosity Fr

Convey€nce factor (Cl) =(AreaxR%/n: 6823463

0.0400

Cliettl:
tu | io na I Hi g hv ar i Infra sb u c. 2 rc
D ev elop ntc nt C o rp o rulio n Limit e.l
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Preparution ol DPR on EE basb lor 4Jming of Dahoktt - Dinapal
Se.rion (bngth 130.167 krr) of NH-36 39 - - Dinapu Blpast - (Assa''r Part)

42391 335

BSERVATIONS OF NHIDCL
ONDPRANDRIPLIES

Hydraulic mean depth, R : Aier/ Perimeler - 6.389

Suface condition : Cloan, straight b0nk, tull stage, no rifls or deep pools in fair condition Rugosily Fr 0.0400

Conveyence factor (C2) = (Area x R'6/ n:

C/S No:

Hyorauxc mean oeFn, K = Ateiv Peflmeler =
Surface condilion : Clean, staight bad{. tull slage, no rills or deep pooh in fait condition Rugosiry F. 0.0400

canv€yence faotor (C3) : (Ai€a x R%y n =
Mean conveyenc€ Factor (c, = ( Clxc2xc3)ru =

Longitudinal Bed Slope, S = 0.0002

Discharg€ througb lhe chamel, Q = Crx (S)0 
5 

=

42355.589

49668.919

Design discharge = Q
tacay's wat€nvay = L =48VQ

Clear walerxay becomes =
( Centre to centre distanc€ b€tween b€aJings on piers =

Tbicboss ofpier shfltu *as taken as

Provide a 4 span bridgr 24 00 m c/c beanngs as shown in the G.A.D.

Highesl discharg€ ftom lhe lhree method is

Secmd highest dischargg is

Maximun dis{haige is grater than 1.5 times second highest discharge

Hence D€sigr Discharge is

Prooos€d bridee:
Soan schrme and fipe oI foundation :

672.42 ln'ls

= 1897.13 nr/s
= 790.58 nr^

= 1186.00 n"/s

: 1186.00 m:/s
: 165.30 m.

Bearing centre at abutment to fronl face ofabutmenl sllaft r 0.280 rn.)

Hence clear watenray provided is 57% oflac€/s wateN?y, o.k.

t54t .8 / 94.24

94.24 m.

0.6 ln
1.0 m.

1541.80 m:/s
94.24 m.

16.36 rnr/s p€r metre

calculation for raour depth and deotb olfoundrtlon.
Fo. calculaton ofscour design discharg€ = 1.3x1186=

clear walennay provided =

Hence db:
Silt frcror :

As per soil irvestigation repo.r , soil below lawesl b€d h !/eyish clay,some / tmce silt having cohesion 0 i 5 kgm'
sill bclor as per soil invesngation repon is 1.8

Client:
N a don a I H igheaJs I nIm stra ctu re
Doetopnmt Corporution Lbnlte.l
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Prcparction ol DPR ott EPC basit lor 4-Ianing of Daboka - Dimapur

Section (Length 130.167 kn) oI NH-j6 39'- Dinopw Bfposs - (Assam Pa )

Hence coNidered s t factor as

Depth ofscour : d-= l.3a x (dJnqr)"'

Hence depth ofnormal scoul is at R L. =

l,owest bed lev€l is at R.L.

H€nce depth of normal s.our below H.F.L is taken as =

Maxm. Depth ofscour at abutnent location =993x127=
R.L.of maxm. scour at abutment locatron

Ma\m. D€pth of scour at pier location = 9.93x20=
R.L.of ma-\m. scour at pier locatron

And founding level for pier will b€ not abov€ R L.

For open foundation , depth of foundation to be laken at least 2 0m. B€loiv ma\imum scour level

Hence, founding level for abutment qil-l b€ not abore R L124 28t 0 = 122 28 m

ll?.03-2.0 115.03 In.

BSERYATIONS OF NHIDCL
ON DPR .AND RXPLIES

H€nce depth ofabument foundation becomes 126964 - 12228= 4682 n belo* lowesi b€d '
And depth of pier founddion becomes 126.964 - I t 5.03: I | '934 m below lowest bed '
which is nol practicabl, H€nce deep foundalion ( Well foundation ) is suggesied for both pien and abuhenls

Provide top ofwell cap for abutment foundation al R L 13?.00 m RL

And lDp ofwelLcap for pier foundation at lowest waterl€vel, ie 'at 13050 m RL

1.8

7.10 rn. b€lowH.F.L.

129.80 m.

126. m
9.93 m.

12 62 m. beLowH.F.L.
124.28 m.

19.87 m. below H.F.L.

117.03 m.

136.898 m.

1.200 m.

2.170 m.

0.065 m.

o.242

!4q225 !L

lqlg !L

Caldlation for lortration level :-
Hidest Flood Lev€l

venical cleerance

Depth ofsup€rstruclur€ (RCC. T_bean dab superstructure

Thiclness oI se8Jrng course

lncrea-s€ du€ to inclinalion

Requrred formation lelel

Provid€ formation l€vel at centre of deck as

Client:
Natlo tl Eighws Infastucaurc
Developnent Cltrpofllio n Lirttlte,t
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Preparation of DPR on EPC bacis for 4laning of Daboka - Dimapur
Section (Length 130.167 km) of NH-36 & 39 - - Dimapur Bwass - (Assam Paft)

Minutes of Meeting

CHAPTER - 12

Mrnurrs or MTETTNG oN FrNAL DPR PRESENTATToN or.r18,11.2016
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Preparation of DPR on EPC basis for 4-laning of Daboka - Dimapur
Section (Length 130"167 km) ot NH-36 & 39 - - Dimapur Bypass - (Assam Part)

coNcLusroNs
& RECOMMENDATIONS

CHAPTER - 11

CONCLUSIONS & RECOMMENDATIONS FOR DIMAPUR BYPASS (ASSAM PART)

11,1 Introduction

The Bypass project road in the state of Assam is recommended for new Rigid construction of

4 lane divided carriageway configuration, The stretch of the corridor is new and on virgin

land,

tt ,2 Bridges & Culvert

There are 3 nos of new N4ajor Bridges and 6 nos. new Minor Bridges & 46 nos. of culvefts in

this stretch of Bypass. There will be one ROB & one Flyover also on bypass to avoid Dimapur

town. This has been proposed to the north of Dimapur town.

Total no. of C.D. Structures are:

1) lvlajor Bridge

2) lvlinor Bridge

3) Box Culverts

4) Cattle Underpass

5) Elephant Underpass

Total:

11,3 Bypass

11,3.1 Dimapur Bypass (Assam Part)!

The existing alignment of the project road crosses through a heavily congested Dimapur town

between Km 162 to Km 168.167. This is to be bypassed. Retaining the present alignment

calls for a massive demolition of important residential. commercial and public structures like

Hospital, College, Schools, Govt. Offices, religious structures, Police Station and Post Office

etc. The ROW is also minimum in the Nagaland stretch of NH-36. It is therefore, suggested to

have a 4-lane bypass to Dimapur town commencing from existing km 159'400 on NH-36 and

terminating at Patkoi Bridge at Km 724.200.of NH-39. The length of the proposed 4-lane

bypass would be 35.008 km. The abandoned stretch of NH-36 will be 8.767 Kms and some

part of NH-39. The Assam paft of Bypass will be 14.325 Kms.

11.4 Design Speed:

The poect road is designed for 100 Kmph adhering to the ruling standards for National

Highways as prescribed by IRC: 73-1980 & SP84-2014. In jungle areas the design speed is

restricted to 55 Km/hr.

REVISED FINAL DETAILED PROJECT REPORT
National Highways & Infrastructure
Development Corporation Limited
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FINAL DETAILED PROJ

Preparation of DPR on EpC basis for4Janing ol Daboka - Dimapur
Section (Lenglh 130.167 km) of NH-J6 & 39 - - Dimapur Bypass - iArsam paft)

CONCLUSIONS
& RECOMMENDATIONS

11.5 Pavement

' Though both flexible and rigid pavement has been discussed, it is.proposed to provide Rigid

pavement on the Dimapur Bypass alignment. The reasons are:

a) In 30 year cycle, the Rigid pavement is economical.

b) As it is in a 6eavy rainfall area, the maintenance cost wj be less.

11,6 Junctionfmprovement

There is one major intersection along the Bypass (Assam side) project road, which have been

recommended for improvement at grade. The intersections is 3-legged and they it does not

account for any grade separation.

LL,7 Packages

The Bypass project stretch has been proposed to be divided into only one package.

The estimated cost of the proposed original construction for the project stretch has been

estimated to be as follows:

a) With Rigid pavement civil cost option Rs, 429,41 Crores

b) The estimated cost of the proposed new construction of the Bypass project

stretch to 4-lane standard (including centage charges) works out to Rs 570.24
Crores with Rigld pavement.

National Highways & Infrastructure
Developmsnt Corporation l-imited

Archtech ConsultanB Pvt LH,




