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Preparation of DPR on EPC basis for 4-laning of Daboka — D:mapur EXECUTIVE
Section (Len glh 130.167 km} of NH-36 & 39 — Dimapur Bypass — (Assam Part) B ~ SUMMARY

0.1

W

EXECUTIVE ‘SUMMARY (DIMAPUR BYPASS — ASSAM PART)

| Background

=

h the rapid sdcid—ecqnomic development in India, there has been a tremendous growth in

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

movement and increase in demand for better quality of road and transport system.

_ _Gox't. of India have undertaken a massive program of develepment and up-gradation of

0.2

National Highways' in India through improvefnent and widening to 4/6 lane of the existing

Naﬁic’inal Highways through National Highway' Development Project (NHDP). Phase I and II of

NHDP comprise Golden Quadrilatgral linking four Metros viz. Delhi; Mumbai, Chennai and

Kolkata and North-South and East-West corridors of NH network connecting Kashmir to

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

10000 km of National Highways are proposed to be upgraded to 4-lane standard primarily on
" B.

Q.T basis. This project is a part of NHDP Phase 11IB.

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

preparatlon for Rehabtl;tatlon and Upgradatlon to 4 Lane divided carriageway configuration of
NH-36 & 39 from Km 38.000 to Km 168.167 (Daboka - Dlmapur) The project preparation is

being carned out in 4 stages including all engineering activities i.e., Inceptlon Report, Draft

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

ang hence Final DPR on EPC basis is submitted herewith.

Overview of NHAI

NHAL has been mandated by the Govt. of India to implement the National H1ghways
Deyelopment Project (NHDP). NHDP National Highways comprise less than 2% of Indias road

network but carry 40% of total traffic.

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

traffic density corridor along the existing National Highways connecting the four metropolitan

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

has been taken up in Phase-I of NHDP.

Ngrth South and East West Corridors: The project compnses mdemng to 4-lane and

improvement of the e><|st|ng National Htghways of about 4000km length from Srinagar to
Kanyakumari (North -South Corridor) and about 3300km length from Silchar to Porbander

{East-West -Corridor). Implementation of a part of this project along North South and East -

West Corridor has been taken up in Phase-I of NHDP along with the Golden Quadrilateral.

Im piementation of the balance length of NSEW corridor is in different stages of progress.
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of DPR bn EPC basis for 4-laning of Daboka — Dimapur - EXECUTIVE

Section (Length 130.167 km) of NH-36 & 39 — Dimapur Bypass — (Assam Part) B SUMMARY

0.3  Socio Economic Profile of Project Area
Prgject Area .
The Bypass project road stretch passes through one district, viz. Karbi-Anglong in the State of -
Assam. The project road passes mainly through rolling terrain The land use on both sides of
the| corridor is mostly agricultural and rural. '
Demographic Features
The Bypass project road stretch, passing through KAAC of the State of Assam, has the
following demographu: 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 durmg 1991-2001.
+ |The average sex ratio i.e ratio of females'ber 1000 males, as per 2001 census, was 929.
+ | The average literacy rate, as per 2001 census, was 64.28 per cent.
Economic Characteristics
+ |The project area is primarily rural. Agriculture is the primary source of income for vast
majority of households. The area is economiically quite backward. The principal
agricultural crops are paddy, wheat, pulses, potato, different vegetables, horticulture and
forest products. - '
¢ |About 31 % population are engaged in full time occupational pefsuits and marginal
workers are about 5%.
0.4 . Deficiencies and Issues
Dimapur Bypass (Assam part) is a new alignment ad hence does not attract any deficiency
and issue. '
0.5 In\?estigations & Evaluations'
This has been done in Draft DPR stages for selection of suitable alignment for 4-laning of
Dimapur Bypass road sections based on field data and detail study involving traffic, geo-
technical, topographic, pavement and road condition and socio-economic aspects. A few
appropriate design’ applications have been considered for operational efficiency and road
safety. ' . '
Pavement design options 'including flexible and rigid pavement structures for new
conjstruction have been considered including their life cycle costs using design methods and
' guidelinés of IRC and AASHTO. Rigid pavement is proposed having the following items:
Client: REVISED FINAL DETAILED PROJECT REPORT ~ -
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of DPR on EPC basis for 4-laning of Daboka - Dimapur :
gtf 130.167 km)} of NH-36 & 39 — Dimapur Bypass ~ (Assam Patt)

g‘rade = 500 mm
)Drainage layer =150 mm -
o = 150‘mm
=300 mm .

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

or and minor junctions / intersections.

ect Description and Alighment broposal

Project Road

Tﬁe 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 Nagalaﬁd.

Terrain )

The projéﬁt road in the entire stretch traverses through rolling terrain. Accordingly,
geometrit -sf;aridards for rolling terrain are to be adopted as per IRC: 73-1980 &
IRC:SP:84-2014, - '

Road Georﬁetrics
i) The paverhent 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 =5.00m
Carriage Way - 2x7.00 =14.00 m
Soft & hard Shoulder — 2x3.50 = 7.00 m

Total .- =26.00 m
it) Horizontal curves are of design speed varying from100 Km/hr to 65 Km/hr.
i) The gradient along the entire length of the project road is relatively rolling,

ex‘cept'for the high embankments in the approaches to major/minor bridges,
which are on easy grades excepting a few cases appearing in drawing

volume,

Existing Pavement

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

Client: -
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- Preparation pof DPR on EPC basis for 4-laning of Daboka — Dimapur ‘ EXECUTIVE
Secrron (Length 130.167 km) of NH-35 & 39 — Dimapur Bypass (Assam Part) o ~ SUMMARY
e)| Drainage _
. There is no- problem of drainage as the corridor is on rolling terrain. The ros. of
culverts p‘rovided are: '
Box 2x3-10
Slab 2x2 - 36
~ Total 46
f) Cross-Drainage Structures
There wili be new crdss—draina'ge structures. The nos. of major & minor bridges are:-
Major Bridge — 3 ' |
~ Minor Bridge — 6
g)| ROW |
" The ROW will be acquired for 60.00 m width.
h) Land Use
The land adjacent to the proposed road is predominantly agricultural.
i} Relocation of Utilities
Both LT and HT lines run along / across the road at a 'numbér of places. At few
- stretches, telephone lines also exist. Telephone, LT & HT lines will need relocation in
consultation with local authorities. '
i) I Méteorblogy .
The climate is hot and humid in summer and moderate in winter with temperatures .
varying from 9°C (in winfer) to 33°C {in summer).
) Widening Proposals
One bypass of approximate Iength 14.325 km have been suggested to avoid the
heavily congested Dimapur town connectmg NH-36 & NH-39. The Assam part of
Bypass will be to the north of Dlmapur town.
0.7 Traffic Survey
" No| extra traffic surﬁey has been done for this stretch.
a) - Traffic Growth Rate _
Traffic growth rates for the project stretch have been assessed on the basis of the
ave-rage‘ growth rates of vehicles on road or registered vehicles as well as the growth
Client: REVISED FINAL DETAILED PROJECT REPORT
g::::g;:ln:-lenx:g:::ofar:;af::“r::tt;re £S-4 Architech Consultants Pvt. Lid I
: |




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

__SUMMARY_

Section (Length 130,167 km) of NH-36 & 39 — Dimapur Bypass — (Assam Part)

b)

0.8 De

a)

b)

c)

rates obtained- from Regression Analysis. The growth rates obtained are then
compared_with_the growth rates adopted earlier for similar 4-Ianihg projects on other
National highWays in Assam to arrive at reasonably realistic and rational growth rates
of traffic along N.H 36. ' |

Most prébable 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 (%)
' Upto | Upto | Upto | Upto | Upto | U;it;_”r o
' 2011 2916 2021 2026 | 2031 | 2036 ‘
Average for vehicle | 7.00 7.50 7.50 7.50 7.00 7.00

having axle load>3T

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.

sign Standard
Terrain _
The project road traverses in rolling terrain and, therefore, geometric standards are
adopted as per IRC: 73-1980 and IRC:5P:84-2014.
Design speed
Ruling speed is varying from ‘100‘ Km/hr. to 65 Km/hr. These design speeds will
govern-the' geometric parametérs. Vertical profile will have a sp(_::ed of 50 Km to 65
| Km/hr. at places due to proximity of structures. '
Cross Section '
0 4 Lane carriégeway will be 2 x 7.00 m with raised median.
i) Width of the median is generally proposed as 5.00 m including shyness The
'Roadway proposed is |
" Median- 500mx1=500m
Carriageway - 7.00mx2=14.00m
Hard Shoulder - 1.50mx2 = 3,00 m
Soft Shoulder - 2.00mx2= 4.00m
_ Total = 26.00 m
| iif) Shoulder width is 3.50 m ‘En‘ciuding 1.50 m paved shoulder on either side.

Client:
National Hi
Developme
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" Preparation of DPR on EPC basis for 4-faning of Daboka - Dimapur ' EXECUTIVE
Section (Length 130.167 km) of NH-36 & 39 — Dimapur Bypass — (Assam Part) o __SUMMARY

_iv) Cross fall for Rigid - carriageway. is 2.00% with paved shoulder, 3.00% for
unpaved shoulder and 3.50% for median. |

d) H(-Jrizo.ntal Curves

The horizantal curves are proposed' as per [RC:73-1980 & IRC:SP:84-2014 and
designed in accordance with IRC:38. -

e) Gradient ' '

) Ruling - - 3.3%(1in30)

ii) Li.mitihg - 5% (1 in 20) to be adopted in exceptiohal cases, where

Ruling gradient -will be uneconomical.

f) | Brldges and Cross Drainage Structures | _

. New 4- 1ane bridges & culverts have been designed for two lanes of traffic, as per IRC
Standards & MORTH Guidelines and Specifications adopting one lane of Class 70R

- plus one lane of Class A or two lanes of Class A live load, whichever produces worst
effect. Al bridges are to be prowded with crash barriers. -

g) Road Junctlons

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

Highways.

h)| Service Road, Footpath and Drains
No Footpath are proposed. Only Service Roads of width 7.00 m are proposed at 4

corners at crossing of NH — 39 and Dimapur Bypass.

i) : 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

proposed.

j)|  ROB/Flyover
' There is one R.0.B on the Bypass project road stretch and oné Flyovers on NH-39.

09 Pa 'ément Structufe
Pa .ement oﬁtion studies have been carrie_d_‘out for both rigid and flexible pavements based
“on|the désign standards of IRC and AASTHO methods. Generally, the rigid pavement option
works out to be economical based on the life cycle costing. Rigid pavemen* has been
proposed for the Servic_je Roads due to their very low volume of traffic. Following pavement

structures have been proposed for the project stretch:

Rigid pavement for new construction * Subgrade = 500 mm
' GSB/Drainage layer = 150 mm
Client: : REVISED FINAL DETAILED PROJECT REPORT
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur ) - EXECUTIVE

Section (Length 130.167 km) of NH-36 & 39 — Dimapur Bypass — (Assam Part) | SUMMARY
DLC = 150 mm
PQC = 300 mm

0.10 Emnronmental Impact Assessment
 The- objectives of the Environmental Impact Assessment study are: 1) to estabhsh the
existing enwronmental settings of the project area through generation of primary data and

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

during pre-construction, .construction and operational phases and identify appropriate

mitjgation measﬁres, 3) to prepare an effective Environment Management Plan and to
propose an Institutional Framework. '
Pre ent report deals with the project “Consultancy Services for Fea5|b|I|ty Study and Detailed

‘. Pro ect Report for Rehabilitation & Upgrading to 4/6-lane divided carriageway confi iguration of
| East-West corrldor” which starts from km 38.00 (Dabcka) and terminate at km 168.167
(Dl apur) of National Highway No. 36 in the state of Assam / Nagaland and will have some
direct impact on the Environment. A reconnaissance survey was accordingly carried out to
stu'y the present envifonmentél set up of the study corridor, which is the corridor for
environmental conceérn, in general and proposed ROW in particular, on the basis of which
screening ex'ercrises were undertaken to identify the environmentally sensitive issues and
are@s. The purpose of the PESS (Preiiminary Environmental and Social Study) is ™ to
determine any significant' economic, social and environmental issues, which could require
further analysis (including the analysis of bypass, short realignments, improvement of
junctions etc.) to resolve such issues”. The social and environmental screening will include,
but| not be limited to, the analysis of available information (supplemented -where appropriate
by ite assessme.nt) concerning: |

| Areas of significance within right-of- wayr (ROW).

« Sensitive and/or critical natural habitats (e.g., national park, wild life reserves,
sanctuaries, soci_al groves, reserve and protected forest, social forest, wetlands etc.).

= Major rivers and waterways.

. Recqrded-reﬁgious and cu|turral heritage sites.

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

information from NGOs and site visit.
Salient Environmental Features..

« The new ROW generally W|II be 60.00 m wide.

. Bypass Road passes through / side by Lahorijan, Gautam Bastl Khatkhati etc.

Possibility _of geheration of gaseous and particulate pollutants in these urban and

semi urban areas is more,

Client: : REVISED FINAL DETAILED PROJECT REPORT - )
National Highways & Infrastructure ES -7 : Archtech Consultants Pvt. Lid
Development Corporation Limited .




Preparation
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Section (Length 130.167 k) of NH-36 & 39 — Dimapur Bypass — (Assam FPart) L . 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 Lahorijan.to Patkoi Bridge resulting in 6 nos. of minor Bridges and 4 nos major

bridges. o ‘

e There are number of plantation trees, mainly, Ahat (Pipal), Caseasima, Segun (Teak),
Rubber, Gamari, Sonaru, Mango, Simur, Gulmohar, Sirish, Sesam, Eucalyptus and
Acacea. Among the big trees Mango, Jamun, Ahat (Pipal}, Kathal and Bargad are
more or less common. 7 '

« Construction of one bypa_ss for Dimapur town would be required to avoid significant

" social and env'ironmental impact of 4-laning the road. _

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

Raising thé_formétion level of the new 4-lane road for four Ianing- would -be required

in several stretches.

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

> Dust and sound pollution particularly at sensitive areas during construction of road

Y

Protections of social plantatibn forest within and outside the ROW
» Existence of natural water bodies very near to road
% Presence of telephone lines & posts, electric lines & posts, tow and high tension

posts, transformers, tube wells etc.

Infrastructure improvement associated with road projects invariably provides poéitive S0CI0-

ecanomic benefits. However, the road project can produce complex hegative impacts during

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

w
be

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

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

EMP specific mitigation. measures for the impacts identified are presented along with the -

arganizations that will be responsible for implementing and monitoring the requisite

measures. Environmental Management Plan associated with the following four broad

categories of activities:

Ap

» Construction of road and associated structures

> Construction. materials procurement storage and handling

» Construction and operation of project camps/compounds

> Operation phase _

[JI’OX‘. cost of implementation of EMP will be about Rs 154.12 lakhs for B-y'passf

- - With the'backgro'und ‘of environment screening report in Feasibility stage, detailed

Enyironmental Impact Assessment study is necessary to safeguard the environment impacts.

They are broadly outlined below:

Client:
National Hi
Developme
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SUMMARY

To make an assessment which delineates the significant environmental effects of the

h

project;
To describe and quantify the magnitude of the effects;

v

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

Y

offsetting unavoidable adverse effects; and

#» To recomniend-the most appropriate plrevention and/or mitigation 'me-asur'es

0.11 Sogial Scréening and Social Assessment_'

Gern

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

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

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

jobs and educational institutions, improve. community facilities and health care services

" leadling to overall development of the region in general and the project area in particular.

Affected people are: _
General ST |  OBC T sC Total
In Assam _ ‘ o o
| Family 41 53 102 1 18 | 212
éfﬁéi'ré—c;_ﬁé | 255 303 482 111 [ 1151

Soc:ial Assessment

A comprehensive social screening and assessment has been carried out for the entire stretch -

thrg

ugh extensive field'visits and public consultations with project-affected persons and some

responsible persons from all walks of life in the project area.

Affected properties

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

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

owners of these prOperfies, as per the ,Govt. policies and regulations. Affected properties are:
Sl. | Name of Vil!ége' Pucca (P) Semi Pucca Kachha (K)
No. | | | - (SP)
" InAssam’ ) T
"1 | Bdifan 'A"/ Khatkhati P.S. | - 0.00 251.09 = 965.25
2_ Belijan / Khatkhati P.S. 0.00 ‘ _'416.‘0_'“0“"” | 51750
3 'Karagaon / Khatkhati P.S. o 0.00 164.63 - 137226
4 | Gdutam Basti / Khatkhati P.S5. 107.88 2074.91 313520
5 7 | Ndharjan / Dilai P.S. ~0.00 0.00 139131
6 | CHotolengrijan / Dilai P.S. 000 86.62 877.46
7 Boro Lengri / Dilai P.5. 0.00 . . 896.70 851.33
8 Baro Lengri .(ii) / Khatkhati P.S. R 0.00 ‘584.63 1640.02
Client: ‘ REVISED FINAL DETAILED PROJECT REPORT - ,
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of DPR on EPC basis for 4-laning of Daboka — Dimapur EXECUTIVE

Preparation
Section (Length 130.167 km) of NH-36 & 39 — Dimapur Bypass — (Assam Part) SUMMARY
! Sl | Name of Village , Pucca (P) | SemiPucca | Kachha (K) }
:  No. , o (spP) ‘
9 | Pdrana lahorijan / Khatkhati P.S. 0.00 -36.00 230.86 ‘
10 | Bdro Lengri / Khatkhati P.S. 181.84 791.58 91534
- TOTAL | 289.72 5,302.16 11,896.53

" Estimated cost for Rehabilitation and Resettlement Program

The tentative cost of acquisition. of land and Rehabilitation and Resettlement beyond ROW

incl

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

o 1038.27) i. e Rs 1212.15 lakhs, which would form a part of the project cost.

Sig

etc.

prd

for

nages & Road Markings

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

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

posts/bollards, at the intersections and median openings, have been proposed to ensure road

_ safety.

0.12 Qu

are
Spe
Sta
hag

ang

ality Audit & Safety Audit

The entire consultancy services comprising Feasibility Study and Detailed Project preparation

beihg carried out at every stage adopting the various IRC Codes and Standards,
cifications, Guidelines, Manuals and Cii’éulars of MOSRTH, as well as International
hdards 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

project.

Keg
hag
- etc
by
i

~and

ing ‘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'p'rovisions are also to be made for ensuring safety during constructibn
outtining the minimum re_quirernents to be fulfiled by the contractors during
lementation of the project and making appropriate provision accordingly in the Estimate
BOQ. ' S

0.13 Cdnclusions_ and Recommendations

The following are the major conclusions of the Feasibility Study Report:

Client;
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“Preparation of DPR on EPC basis fér#-faning of Daboka — Dimapur o - EXECUTIVE
Section (Length 120.167 km) of NH-36 & 29 — Dimapur Bypass — (Assam Part) . SUMMARY
¢ .| 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 Minor Bridges in the Bypass a!ignment.
_ + |There will- be 3 nos Major Bridges in the Bypass in the Bypass alignment.
+ There will be 1 No ROB & 1 No-FIydver on the Bypass alignment.
¢ [The project is not economically viable. Accordingly, project should be undertaken on EPC
~ |contract basis. ' I
+ |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 estimated cost of the proposed new Dimapur Bypass of the project stietch to four
fane standard (including centage charges) works out to Rs. 570.24 Crores with rigid
pavement. {Rs. 39.81 cr. / km).
 Chient: REVISED FINAL DETAILED PROJECT REPORT
National Highways & Infrastructure ES-11-  Archtech Consultants Pvit. Lid
Development Corporation Limited ‘
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CHAPTER -1

OVERVIEW QF NHAI's ORGANISATION AND ACTIVITIES, NHDP PROGRAMME AND PROJECT

Introductio
" Ind

1.1

1.2

. ofs

' suri

. Toa

FINANCING AND COST RECOVERY MECHANISM

n

a is a vast country. and has one of the largest road networks in the worid. The primary

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

cod
thf—_}

and

Infr

infr
tran

sen
The

stug
per

con

State Highways and Major District- Roads (MDR} while the third category includes Other
- District Roads (ODR) / rural roads. The Ninth Five Year Plan has laid emphasis on a

rdinated and ‘balanced road network development throughout the length and breadth of
country. Improvements taken up will give a big boost to rural economy by giving a direct

faster access from hinterland to main marketing centres / metropdlitan towns.

astructure Development is a key indicator. of progress of a nation. Surface transport
astru;ture forms an integral component of infrastructure development. In our country
ace transport infrastructure largely consists of rbads and railways while inland water
sport and air transport play supportive roles. Today the preferred mode of travel, between
d and railways for- bath goods and people, is the road trans'port as it caters door to door
ice etc. and offers movement flexibility, | '

share of freight traffic by roads is about 70% as compared to about 30% by rail and that
hare of passenger traffic by road is approximately 85% as compared to 15% by rail. A
1y carried out_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

necting four metro cities.

National Highways Network

1.3

1.4

“veh|

The

cou

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

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

ntry is approximately 3.3 million kilometers out of which National Highways constitute a

length of 65,569 k. Though the National Highways is only 2% of the total road network, they

carty about 70% of the freight traffic and 85% of the passenger traffic. The whole road

net

work is, therefore, seriously capacity constrained which adversely affect traffic movement

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

icle population from 3 lakhs in 1951 to about 500 lakhs in the Year 2000 with substantial

increase in axle ioads.

Thgugh the vehicle 'pop'uiation has increased manifold from the Year 1951, the growth in

Iéngth of the National Highways has been very modest as under: -
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' Year Length of NH{Km}
1951 - ' 21,440
1971 , 23,838
1981 31,671
1991 133,650
12001 58,112

abg

len

2005 . 65,569
minimum st'anrdards of National Highways should be two lane carriageway. However,
ut 40% length is still single lane / intermediate lane width carriageway. Oniy about 5%
th of the Natiohal‘Highwéys is with 4 lane facility. Apart from these the maintenance of

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

" maintenance funds.

1.5, Due to phenomenal rate of increase in vehicular traffic (abodt 7-10% per year) and heavier
axle loads, the National Highways have come under tremendous pressure. Moreover, due to
lack of adequate mainténance and upkeep, these highways suffer from a number of inherent
deficiencies: -

~a) |Poor riding quality
b) |Structurally inadequate pavement

¢} |Weak / missing bridges

NHAI Organisation and Role. -
16 In drder to give a boost to the economic devélopment of the coUntry, the Govt. of India has

. taken upon itself tnj rectify the mismatch in the increase in length of National Highways and
the \road traffic’ volume and other existing deficiencies of the road network in the country.
Accordingly an autonomous body — The National Highways Authority of India (NHAI) was
coh.stituted by an act of Parliament, National Highways Authority of India Act 1983 (Act 68 of
1988} to oversee, to plan, coordinate, finance and implement the massive programme for 4/6
faniﬁg of about 13000 km of National Highways since 199.9 under National Highways |
Developmenf Project (NHDP) Phase | and Il.-
The NHAI broadly composes of |
a} |A Chairman
b) |Full-time Memb_ers.(not more than six) -
c) |Part-time Members (not more than four)
The members of the Board are appointed by the Central Govt. 'Therpresént posi’;ion is given

belgw: - -
Chairman . Fuil time
Member (Adm) . | : Full time
Member (Finance) ‘ - Full time
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Member (Technical) - 3 Nos. - Full time
Segretary, Planning Commission - Part time
'Sec:retary {MORT&H) - - Part time
D.G. Roads & Special Secretary MORT&H - Part time
Segretary (EXpenditure) S- Part time

" An putline organisation of NHAI is presented in Fig 1

Actjvities: Nationél Highways Authority of India Act, 1988 stipulates the function and activities
of the NHAI very clearly. The main activities of the NHAI are: |

» |Survey, develop maintain & manage highways. _ _

‘, - Construct offices or workshops and establish, maintain hotels, motels retc. neér_highways.
. Conétruct res_,idential buildings, townships for 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 such facilities amenities for the users of the highways, which are in the opinion of
the NHAI necessary for smooth flow of traffic.
« |Form one or more companies under the Compariies Act, 1956 (Act-l of 1956) to further
the 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 cronditions as
may be prescribed. .

. Advise the Central Govt. on matters relating to highways.
'« |Assist, on such terms and conditions as may be mutuaily agre_ed upon, any State Govt. in
" formutation and implementation of scheme for highway development.
s - [Collect fees on behalf of Central Govt. _
» [Take all such steps as may be necessary or convenient for or may be incidental to, the

exercise of any power or the discharge of any of its functions.
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Management Information System

1.7 NH

pro:

Al has developed an extensive network of compUterised information system to monitor

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

implementation etc ﬂow from numerous Project Implementation Unit (PIUS) to the Corporate

Head Quarter and vice-verse on a daily basis.

addition, a study on Corridor Management Information - System is in progress for

- development of a comprehensive data bank on inventory of corridor assets for future

Corridor M

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

anagement

1.8 A Qorridor Management Unit (CMU) has been set up headed by CGM with support staff for

coll

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

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

of rpad safety features etc.

Port Connectivity Programme

1.9 NH

Al has taken up in addition 4-anning of about 356kms of roads.for previding road

connectivity to 12 major ports in the co'untry. The status as in Sep, 2002 is as follows :

Total length ' - 356 k.m. approximately. -
4 /6 laned o o B9 k.m.

“|Under construction - 243 km.
Balance under process - 44Kkm.

National Hi'hways Development Programme {(NHDP)

116 Thd National nghways Development Project (NHDP) was announced by the Prime Minister

on

Dctober 24 1998. The Task Force headed by the Dy. Chairman, Flanning Commission

" constituted on October 30,1998. Under the NHDP, 13000 km length of National highways has
been taken up for improvement and widening to 4/6 lane since 1999 and is targeted to be

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

programme is " being implemented by NHAIL. NHDP Phase | and Il have the following
compoenents: - ' , 7
a) |Golden Quadrilateral (GQ) comprising National Highways connecting the four

metropolltan cmes of Delhi, Mumbai, Chennai, Kolkata. The total length is 5846km and is

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

completed, 135'kms are under |mplementat|0n and 84 kms are vet to be awarded
(progress as on 28-2-2005). '
North-south (NS} corridor is comprising the National Highways connecting Srinagar to

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

connecting 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
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Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) |
completed, 886 kms are under implementation and 5696kms are yet to be awarded
(progress as-on 28-2-2005). D
c) |A state-wise details‘of 4-laning.of National Highways is given below:
State-wise National Highways Distributibn and NHAI’s Laning ProQ'ramme
, Sl State Name “Length Length of 4-Laning by NHAI (in kms)
. No. o | ofNHs | NHDP Port | Others | Total
in | GQ | NS EW | Connecti i
State vity :
] o {kms) | '
77T Andhra Pradesh | 4002 | 1016 | 753 12| 83 1864
2 Ardnachal Pradesh 392 - . 0
3. | Asgam ‘ 2836 753 T 753
4. Bihar : : 3301 206 517 o 723
5. | Chandigarh 124 B /R I B
6. Chattisga_rh S| 1810 ' . P T R R TR
7| et T2 | 25 | 34 I o | e
8. | Gog " | 289 . 18 e
9. | Gujarat - o 2461 | 485 654 | 56 | | 1195
-10. | Haryana 1361 | 152 | 180 T 350
11| Himachal Pradesh 1188 | 1 14 14
12, | Jarmu Kashmir | 823 405 | 405!
EE -Jyh”ar‘khand' o 1614 192 | o S 192 |
714 | Karhataka | 3570 | 653 | 125 60 | | 808
15 | Kerala | S| 1440 160 | o T e
16. | Madhya Pradesh - 4664 524 | 42 | - 666 |
17. [Maharashtra | 3626 | 489 | 232 44 A7 782 ‘
s [k " o5 _ g ‘
TR | _ R
720. | Mioram - ez | . - | ] o
5 omem 535 yrym 7 B R
23 | Pondichery | 53 ' S o
] 24 Punjab .| 1553 296 . 296 '
25. | Rajasthan o 4597 .722 32 480 T T T 1238
- 26. | Sikkim | 62 R _ [
27. | Tamil Nédu | 3758 341 851 T sy | 4k0 | 1699
28. | Tripura ... | 400 A N
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29. | Uttar Prédesh’""""f"""'_" 4941 753 |. 268 548 | 57 1626

| 30. | Uttaranchal = | 1076 - . ]
31, | West Bengal T11951 | 398 366 53 N g
Total | 58112 | 5846 | 3874 | 3460 | 384 | 653 a7

141 NHDP Phase Ill’

| In addition to Port Connectivify and other National Highway Wbrks mentioned above, NHAI
has aiso been entrusted recently with the task of development of about 10000 Km length of |
some identified National Highways in various states to 4-lane standards to provide suitable
linkage of state capitals and all important National Highways to NHDP corridors. This

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

basis. The progreés in this regard is as under: -

a) Total length of éther NH under i‘mprovement - 10000km
b) Completed -~ - -

¢) | Inprogress ‘ ' - _ 30km
d)

Yet to be taken up - - 9970km

112  Other National Highways
" Besides the above upgradation works, certain other National Highways are being improved as -

under: -

a) . Total length of other NH undrer improvement - 777 Km.
b) Completed . - 287 Km.
c) In progress | oo 132 Km.
d) Yet to be taken up ' - 358 Km.

Project Financing and Recovery Mechanism-

1.13-  Praject financing - NHA| proposes to finance its projects through a. host of financing
rechanisms for effective and perceptible development of the Nationat Highways network in
‘the country for. v_vhich a Staggering amount tqf Rs. 1,65,000 crores (at 1999 price level} s
needed. The Govt. of India has laid down the following mandate: -

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 éxpenditure of funds accrued from this source is to be allocated in the
following manner: -

iy 50% of the cess on HSD for development of rural roads

iy Balance '50% of the cess on HSD and the entire cesé collected from petrol will be

apportioned as under: -
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+ 57.5% for development and maintenance of National Highwayé
- ¢ 12.6% for construction of ROB and safety works at unmanned railway crossings

+ Balance 30% for development and maintenance of'S'tate. roads.

b) |Assistance from external multi—latera!‘.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.

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

infrastructure bonds for financing NHDP projects. -

d) Encouraging'private sector participation in highway develo'pment through Build, Operate
and Transfer_(BOT) schemes and providing a number of incentives such as exemption of
custom duties on impert of “State 6f art’ read construction equipment, ten years income
tax eiemption to be availed within 20 years of commissioning the fa'cility, capital grant
upto 40% of prbjec{ costs to make it viable and toll rates indexed to whole sale price index
-land permitfirrg development of real estates along the highway. For these projects Govt.
_|has prepared model concession agreement for projects costing less than Rs, 100 crores

and those costing more than Rs. 100 crores.

1.14 Cost Recovery Mechanism - The mechaniém for recovery of the project cost is by
establishing toll check posts and collecting tofl tariff from users. Govt. has laid down the rates
of tolis for various types of vehicles. A special purpose vehicle ("SPV') will be constituted for
individual projects on BOT Basis, which would go to the market for borrowing money and then

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

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

“b) |Construction by full pri\raté participation and collection of toll by private
entrepreneur for BOT projects. ' |

c)‘ Grant by NHAI upto 40% to BOT eﬁtrepreneurs from NHAI fund to bridge the
" \viability gap for BOT projects.

d) |Annuity ‘payment‘ by NHAi to private entrepreneurs implementing the project at
their cost (BOT - Annuity projects).

- For| the instant project of 4/6 laning of NH'-36&NH-39 from Daboka to Dimapur NHAI has
decided project implementation on BOT basis. NHAI Administrative set-up consists of 1 no.
Project Director, -NHAI,‘PIU Nagaon with the support of Managers (Technical), under Chief
General Manager.. Guwahati (NE} & R.O., Assam S
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur - PROJECT

Section (Length 130.167 kmj of NH-36 & 39 - —Dimapur Bypass — (Assam Part) DESCRIPTION

2.1  EXISTING SCENARIO:

| 'CHAPTER- 2
PROJECT DESCRIPTION

2.1.1 GENERAL

The| project road "along N.H 36 in the scope of the Consultancy Services for Feasibility Study

~and Detailed Project Report (DPR)'stretch from Daboka, to Dimapur {Km 38.00 to Km
168.167). The road in this entire stretch generally passes through rolling terrain. The
Northern Dimapur Bypass takes off at 159.40 Km of NH- 36 (Design Ch. Km 118.050 and
megts NH-39 at Desngn Ch. 153.058 Km near Patkoi Bridge. (EX|st|ng Chainage of NH-39 is
Km|124, 200) The Assam part of Dlmapur Bypass ends at Design Chamage 132. 375 Km. '

The Assam side D|mapur Bypass passes through/side of Lahon]an Beluan, Gautam Basti,

Khatkhati Vlllage The stretch of Bypass extends from De5|gn Chalnage 118.050 . Krn to
132.375 Km in Assam

2.1.2 TOPOGRAPHY |
The. project road is-in embankrnent throughout the entire length with average height of

embankment varylng from 2.00 m to 2.50 m, except for the high embankment of 5.00 m to

- 7.500 m height near the major bridge / Flyover approaches Average height of embankment

of the Bypass project road stretch is as below:

Height of embankment along Dimapur Bypass (Assam Part)

S <100m - 7.375 Km
200 m to 2,50 m | 2.500 Km
S 250mto300m 1.500 Km

>3.00m : ) 3,000 K

There is no.case of submergence of any stretch of project corridor in issue.

2.1.3 ENVIRONMENT AND LAND USE

The project is located in the high ra1nfa|| area with lots of matured trees and vegetation

growth along side of the road. In the Bypass prOJect corndor the road will pass through new

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

corridor is as below:
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~ Land use along Northern Dimapur Bypass

Type of land ‘ Length
Agricultural i 95%
Built uparea | 2%

N 'lForE_est (Planted) - 3%

2.1.4 RIGHT OF WAY (ROW)
There is no exiSfing ROW. It is, therefore p‘rbposed to have 60.00 m ROW throughout the

Bypass alignment.

2.1.5 ALIGNMENT |
" The proposed alignment of Assam part Dimapur Bypass has been proposea to fuffill all
* stipulations of IRC-73, IRC-37-2012, IRC:SP:84-2014 & IRC-58-2015.

2.1.6 PAVYEMENT
There is no existing pavement as the. alignment is new. However, the new pavement will

comprise of the folloWing thicknesses as also appearing in new pavement of the entire road

corfidor: . o ‘
| Subgrade - 500 mm
GSB/Drainage layer = . 250 mm
DLC = 150 mm
PQC = 300mm

2.1.7 ROADWAY DRAINAGE

Sitel Investigation has revealed that there is no drainage problem on the roadway surface in
the Bypasé project corridor. It has been ascertained that the project road is not susceptible to
inundation. In the rural stretches, the drainage of road surface follows the surrounding

topography.
2.1.8 TRAFFIC

The Bypass project road w.ill have practically the same traffic except those entering Dimapur
town. The Traffic on the road are mixed in character. It consists of both fast and slow moving
veh des. As per the frafﬁc survey conducted as a part of this Feasibility Study, the total no. of
fasti moving vehicles per day on the project road stretch with different tables and the total

ADT is appended in the table below :
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Section {Length

130.767 km) of NH-36 & 39 - —~ Dimapur Bypass — (Assam Part) _DESCRIPTION

Table — 1: Averége Daily Traffic at All the Mid-Block Count Stations

| ~ MB1 MB 2 MB 3 MB 4
Vehicle Type (On NH-36) (On NH-36) (On NH-36) {On NH-36)
' No. PCU No. PCU No. PCU | No. | PCU

Two Wheeler 319 160 501 250 447 224 76 38
Three Wheeler 281 | 281 | 219 219 312 312 69 69
Car/leep/Van/Taxi | 421 421 329 329 468 468 103 103
Bus Mini | 28 42 | 23 37 31 47 . 7 11
Standard |- 141 | 424 | 114 341 155 465 36 108

LCV 55 83 77 115 79 119 . | 36 54

2-Axle 176 529 | 244 | 733 253 758 | 114 | 342

Truck 3-Axle 20 91 28 | 126 29 130 13 59
| g’ft?_"a"tc/' o | o o | o 0 0 0 0

Slow moving vehicle | 1178 | 1981 | 1185 | 778 | 1,215 | 914 102 51
Total 2,619 | 4,012 | 2,720 | 2,928 | 2,989 | 3,437 | 556 835

Source: Primary Traffic Survey March- 2007

Table 2: Representative Traffic -~ Homogeneous Section wise

) 1 C Al_l:n-“i-cijltural
@ o . | 5 = Bus Truck Tractor -
s, | 2% el - g,
5 2 : g £ ; ) 73 e g -':._J E
28 ° 3 % g = | E| o | 2|2 ts5| g 3 Ex 5
g4 | 5 | g | 8| & E|(®|&l%|F It/ 2| & 37
) > i £ 2 8 A w | E z ]
-} 7}
. Nos. | 423 |'271.| 406 27 | 137 | 71 | 224 | 26 0 0] 0 | 1393 : 2977
Section : ) : o T
I | pCcU | 211|271 4006 41 | 410 | 106 | 673 | 115 0 0 0 1224 . 3458
T Nes. | 76 60 | 103 | 7 | 36 | 36 114 | 13 | 0 0 | o | 1wz | 555
Section S : SO O
II PCU 38 69 103 | 11 | 108 | 54 | 342 | 59 0 0 0 51 835
Table 3: Peak Hour Traffic Volume in PCUs
i b U U
e b I o s
g3 g Q - 2 et v iE b=
22 o2& E 2 t2E g2 S E
g9 - @5 3 o U TR -3 -
U g% £ ] =T =0
o5 s> L = ek - -
[~ T o - [« ] (=]
: = (= b= -
' Mﬁf 1 | 800-900 | 99 © 18:00 - 19:00 59 16:00 - 17:00 | 334
| Mq 2 | 10:00-11:00 [ ~ 105 | 10:00 - 11:00 81 1000 -11:00 D215
Mﬁf 3 [16:00-17:00 | 125 4:00 - 5:00 101 | 16:00-17:00 | 241
[ MB4 | B00-9:00 | 25 8:00 ~ 9:00 33 | 800-9:00 | 51
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Section (Length 130.167 km) pf NH-36 & 39 - — Dimapur Bypass — (Assam Part) DESCRIPTION
" Table 4: Final adopted Most Likely growth Rates
VEHICLE o ' ' K
CATEGORY 200_7-01.1 2012-16 | 2017-21 | 2022-26 | 2027-31 | 2032-36
| TwoWheeler | 1000 | 1050 | 1100 | 1100 | 1050 | 1050
Three Wheeler 12.50 13.00 13.50 13.50 13.00 13.00
\C,:; Taxi Jeep, | 950 10.00 10.50 10.50 10.00 10.00
Bus - 7.00. 7.50 7.50 750 | 700 | 700
Goods Vehicle 6.50 7.00- 7.50 7.50 700 | 700
. Tractor . 2.00 2.00 2.00 2.00 2.00 2.00
! Average (FMV) 7.92 8.33 8.67 8.67 - 8.25 825 ]
i Slow Moving
Vehicle 2.00 2.00 2.00 2.00 Z.QO 2.0? N

Table 5: Base Year Peak Season Average Daily Traffic (PSADT) on Project Road

Vehicle Type PSADT for Section - I PSADT for Section - I1
_ Number PCU Numbe‘; ' PCU
"2 Whegler 542 - 271 | 97 |7 a9 |
3 Wheeler 347 347 88 88
Car/Jeep/Van/Taxi 520 520 | - 132 132
Mini Bus S 35 53 9 | 14
“Full Bus 176 526 a6 | 138
Lcv | 91 136 46 69
2-Axle Truck 287 863 146 | 438
3-Axle Truck N 33 - 147 7 | 76
| Semi Artc./Artc. 0 0 o | 0
Total Fast Moving Vehicle 2031 2863 581 1004
'Slow Moving Vehicles 1393 1224 102 51
Slow and Fast Moving Vehicles 3424 4087 683 1055
Together ‘ . :
2.1.9 TOPOGRAPHIC SURVEY

Manual.

trav

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

stipulations in the TOR: as well as to meet the requirements of the relevant Codes and

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

erse stations were fixed on the roadside embankment to capture Topographic Survey

data for developing the geometric features of the existing road. Details of GPS, Traverse

stat

ions etc. have been annexed in the Bypass Drawing volume submitted.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur : ' PROJECT
Section (Length 130,167 km) of NH-36 & 38 - — Dimapur Bypass — (Assam Part) - DESCRIPTION

2.1.10 BRIDGES AND CROSS DRAINAGE STRUCTURES

2.1.10.1 Existing Bridges

Thare is no existing-bridgés as it is on new alignment. But 3 nos Major Bridges and 6 nos -

Minor Bridges have been proposed.

2.1.10.2 |Existing Culverts ,

There is no existing culvert as the alignment is on new alignment except 14 nos HP Culverts
whith are to be dismantled and constructed new. Total nos proposed are Box Culverts — 46
nos | |

A tatal list of proposed structures are as under:

LIST OF BRIDGE / FLYOVER / ROB / UNDERPASS ON DIMAPUR BYPASS
Propopsed | . ' ' Width of ‘
S| CD. ; Type of Type of
No No Chainage Structure Proposal (M) Bridge Structure ‘ HFL (M) | FRL (M) Remarks
(kM) M) :
1| 11972 | 1184227 | RCC L leéﬁb%o- = Minor 27.50 162.300 | 164.740
2 193 | tisze0 | ree ] MRESO0T T winor 27.50 | 162700 | 165.140
3 1225 | 1214875 | mec | AKX HRO0S Minor 27.50 152.256 | 154.800
Cattle :
4 12372 | 1224535 | RCC 1x50x30 | e | 3200 | 167.155
5 125/ 12a4o3s | ke | 2XM0T 1 pingr 27.50 | 148.525 | 151.070
6 | 1282 1274190 | Rrcc |t x22116%0 = Minor 2750 | 148.292 | 151.540
FE. B ... .i - . .- [RER - J _ i ] - . "
7184 1274ed8 | RCC | 2 Xé%%o Minor 27.50 151102 | 153.850
8 | 12902 | 12sds4s | Rec | ixsox3o || Cate 32.00 : 167.590
‘ { - ‘ ’ ; Underpass ) _ )
9 1 130/1 | 1294381 psc. |t X3377b%0 = | Fiyover 27.50 - 172.300
o | s e e
1011313 1304380 | RCC | DEOOASD | yngerpass | 320 | - | A2
| 1x37.00 =
11 {131 | 1314240 | psc | 3700 ROB 26.30 ; 149.576
| | £ 2X18.00 = _ . :
- 5 36.00 L
12 | 1322 | 1314559 RCC 4 X9264b%0 = Major 27.50 | 136.536 | 140.380
13 132/3 | 1314027 | Ree | PXEROS 1 Major 2750 | 136.898 | 140.740
1 | 1331 124344 | ree PRIV T Major 27.50 | 136898 | 140.780
Client : i ) ) REVISED FINAL DETA|LED PROJECT REPORT
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur s PROJECT
Secnon(Lengl_f._‘Jg Z 6_7km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) e - DES"CWRIPTI_OI_\I _

2.2 NEVY

PROPOSAL (BYPASS)

2.2.1 FOUR LANING
In line with the general policy of NHAI and sound engineering practice, the proposed new

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

2.2.2 RAISING OF SUBMERSIBLE REACHES _ A
Local enquiry reveals that there is' no such case of inundation of pr0]ect corridor during

" monsoan. However, ponchng level and HFL have been collected from Govt: agencies and local

2.2.3 NEW BRIDGES:

2.2.3.1Hydrological Cons-ideration
. Generally total length each bridge has been planned to be the same or stightly more in length
as that of the bank lines, unless hydraulic study and the performance record demand a larger
waterway. The Hydrological studies have been done based on the detailed field investigation
by the Hydrology Engineer, who had. inspected all the streams having major and minor
bridges and collected field deta for computation of various Hydrologic/Hydraulic parameters.
Also,
of India or from Iocal Water Resources Department

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

2.2.3.2Siting
Along bypassés and short realignments, overall deck configuration of 4-lane new bridges for
4-lahe carriageway shall match with the overall width of the roadway in the approaches to

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

an Arrangement .

~The span arrangement is mostly single span in 6 minor Bridges. 4 span Bridges are also
provided in 3 nos Major Bridges. However, choice of longer span length in multiple of the
existing span would depend on the S.B.C. of the proposed founding strata and economy in

the cost of foundations of the new btidges.

2.2.4 REP'AIR /‘ REHABILITATION OF EXISTING BRIDGES

There is no such case.

Client : REVISED FINAL DETAILED PROJEGT REPORT
National Highways & Infrastructure - 2-9 ) . Archtec’s Consultants Pvt. Lid.
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Preparation of DPR on EPC basis for 4-faning of Daboka — Dimapur ' .- . PROJECT
‘Section (Length 130.167 km) pf NH-36 & 39 - — Dimapur Bypass — (Assam Part) B o DESCRIPTION

2,.2.5 PROPOSAL FOR CULVERTS

Thig Bypass is on new alignment, but there are existing culverts as specified in Cl. 2.1.10.2.

Details of all proposed bridges 8 culverts in the Bypass project corridor are as under: -

Summary of Proposed Structures for Dimapur Bypass — Assam part

Major | Minor | ROB Flyover Box.

Bridge Bridge Nos Nos Culverts

~ Nos. | Nos. _ ‘Nos
MR Sl N

2.2.6 JUNCTION IMPROVEMENT

The Bypass project road has 1 number of r‘hajor junction mainly with National Highways. At
grade junctions has been proposed at entry locations. Various Major junctions along the

project road are given below:

Si. No. Place Design Ch. " Remarks
o (Km) | |
1| Lahorjan on NH-36 "118.050 T 3leg T

2.2.7 DIMAPUR BYPASS / REALIGNMENT PROPOSAL
The project road passe_s' through very congested.town at Dimapur with heavy built up areas
on both sides of the road. Widening of the existing road to four lane in Dimapur town areas is
not|economical and practical due to huge financial involvement for high cost of acquisition of
- land and structures and shifting of utilities. As such, s_uitable four lane bypass is proposed for
this town to the north of Dimapur town in Assam part and Nagaland part has since been

submitted.

2.2.8 DIMAPUR BY-PASS EXERCISES _ 7
| in order to avoid the congested and built up area at the end boint of NH—36 at Dimapur in
| Daboka-Dimapur section construction of a" By pass connecting NH-36 with NH-39 is
nete‘ssary. Accofdingly necessary survey has been conducted for 8 alternative alignments in
addition to existing aiignment of NH-36 connecting NH-39. The recommended one has the
ap[:‘roval of N-HAI, KAAC & Govt. of Nagaland. |

Client : i . REVISED FINAL DETAILED PROJECT REPORT
National Highways & Infrastructure - 2-10 Archtech Consuftants Pvt. Lid.
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Preparation Jf DPR on EPC basis for 4-laning of Daboka ~ Di}napur PROJECT
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) o DESCRIPTION

2.2._9 SERVICE ROADS -
As this is a new alignment, there is no such case. But at Flyover point where Bypass crosses
NH-39, service Roads have been provided at all 4 corners for vehicles who do not want to use

Flygver.

2.2,10 FOOTPATH AND COVERED DRAINS

There is no such case.

2.2.11 TRAFFIC ROTARY:

Thefe is no requirement of traffic rotary in the project corridor.

2.2.12 TOLL PLAZA:
There is no such case as the work is on EPC basis.

2.2.13 Bl.ls BAY/TRUCK BAY
There are one such case of Bus Bay at de5|gn Ch. 128.682 to 128.782 which have been

praposed.

2.2.14 ROAD MARKINGS/SIGNAGES/ROAD FURNITURE ,
Retro-reflective signages as per IRC standard mounted on post or overhead gantry, required
for |safety -and' traffic control will be prowded at suitable locations. Thermoplastic road

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

enS_Jre adequate safety of the road users.

23 SOJL AND MATERIAL INVESTIGATION:
2.3.1 Introduction
The Feasibility Study Report includes the report on 50|I and material survey and investigation
work for the proposed Bypass of Dimapur.
The| survey & investigation was conducted through site visits, discussions wnth local PWD
offigials, collection of representative samples of material, testing of the samnles both in the
field and laboratory. _
. The|work was done in accordance with the Terms of Reference (TOR) of the project following
the gmdelmes contained in the relevant IRC and BIS Codes. All the field and laboratory tests

werg conducted by a group of experienced personnel under the gwdance of the qualified and

experienced Geo-technical and Material engineer.

Client ;. ‘ REVISED FINAL DETAILED PROJECT REPORT
National Highways & Infrastructure 2-11 " Archtech Consuftants Pvt. Lid.
Development Corporation Limited




Preparation of DPR on EPC basis for 4-Ianihg of Daboka — Dimapur

Section (Leng

th 130.167 km) ofNH-.?GV& 39 - — Dimapur Bypass — {stsa_:{:_'_ fart) - _' o

PROJECT
DESCRIPTION

2.3.2 Pur
The

The

)

pose and Scope

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

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

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

o In-situ density of the sub grade.

e  Field moisture content to determine Field Dry Density.
» DCP (Dynamlc Cone Penetration) tests as per TRRL (UK) Road No. 8 to correlate the

results of penetratlon 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.

o 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

» Liguid and plastic limits

+ CBR at three energy levels

To locate the'rquarries and teeting of stone aggregate as available to evaluate their

suitability for use in construction of Pavement, such as GSB/Drainagerleyejr DIC & PQC.
Aggregate Quarry
~SL | Quarry Location Material Available
No.
1 | Delai 147" Km of NH-36 . | Syanalong Store Quarry
2 | Dimapur . 168™ Km of NH-36 Nichugh & Kukidalong River
' ' Quarry

‘The

. .Sleve Analy5|s

tests included were as follows:

Flakiness and Elongation mdex
Specific gravity and water absorption

Aggregate impaet value

Clientt :
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Preparatfbn of DPR on EPC basis for 4-laning of Daboka — Dimapur : PROJECT
Section {Length 130.167 km) of NH-36 & 39 - ~ Dimapur Bypass = (Assam Part) ... DESCRIPTION

(c} Sand Quarry

sl. Name & Quarry _ Location | Material available
No. -

1 : Di ﬁiﬁﬂﬂrgé{hd.'M.a'Hal | - 1687TH Km of NH — 36 Sand
__.2.___ | Nwiiiﬁﬂaﬁﬁi’{fér_Quarry'  1687 Km of NH — 36 T Sand

3 .- Kukidalong River Quarry | 168™ KM of NH — 36 S Sand

Testing of available sand in the close proximity of the existing highway were done for use in
 bituminous mixtures and cement concrete work. The following tests were done to determine
the|suitability of ﬁne aggregates: '

» Sieve analysis -

“|»  Fineness Moduius

! ©|»  Specific gravity

» Deleterious content ,
Most of the quarriés around the project area ére closed during monsoon.” |
The 'following field and laboratory tests have been conducted:-
| : - « Laboratory Tests of sub grade soil '
. Labora_tbry‘Tests of barrow pit soil
«  Field Density and O.M.C
| |+ Grain Size Distribution Curve B
i - «  Atterberg Limits

» Modified Proctor Test

« Dynamic Cone Penétra_tion Test

¢ Laboratory CBR Tests K

Client : . REVISED FINAL DETAILED PROJECT REPORT )
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Preparation
Section (Ler,

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

CHAPTER - 3

METHODOLOGY ADOPTED FOR DETAILED PROJECT REPORT

rpose

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

dies including . topographical surveys, traffic surveys, engineering surveys and

estigations, ' interaction with local NGOs/stake holders working in the area and

dotumentation which would provide essential inputs for designing the rehabilitation, and

dening of the existing two lane highway into a four lane divided'carriageway as a partially
controlled facility. It also éims at social screerii.ng and preliminary social aésessmént including
préliminary L.A / resettlement plan. An indicative cost of improvement works is also
estmated. '

Staﬁdards and Codes of Practicés

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

have been undertaken as per the latest guidelihes/circulars of MORTH and relevant

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

aspects not covered by IRC and BIS, relevant international standards and sound engineerihg

practices should be -addpted.

Methodology ‘ _
The broad methodology as outlined in Inception Report, prepared on the basis of the Terms

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

netessary during the study.

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

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

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

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

ensure qua!ity“of the study, all the relevant activities have been carried out as under:

Collection and analyéis of data

ay|

The collection of ground data as well as various surveys and inveé;tigations have been
carried out by professionally qualified and experiencéd staff nominated for various

activities.

3.1 Pu
stu
inv|
_wi

3.2
All
pu

33

3.3.1
of

3.3.2

333 To

3.3.3.1
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Preparalion

of DPR on EPC basis for 4-laning of Daboka — Dimapur ) METHODOLOGY

Section (Length 130.167 km) of NH-36 & 39 - ~ Dimapur Bypass — (Assam Part)

The designated key personnei'of the team were responsible for superv'ision of the

b)
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.
C) The data collected from various documents, surveys and investigation have been
- , tabulated in pltanned formats.
d) Computers and relevant software’s have been used for analysis of various data.
The_' details of the engineering surveys and investigations and basic data obtained from field
studies during Feasibility Study are discussed in succeeding paragraphs, in broad outline, as
| eagh aspect of surveys / investigations has been discussed in detail in relevant chapter.
3.3.3.2 Reyiew of Data and Documents .
Confsiderable efforts and resources have been utilised for collection of available data on the
road project sector e.g.: - 7 .
‘a) Climate of the area
b).| . Road condition, major rehabilitation / maintenance works done in preceding few
_ years.
C) | Road and culverts / bridges inventdry.
d) Condition Survéy of road and culverts / bridges.
e) Details of sanctioned / ongoing works by MORTH / other agencies.
f) Survey and evaluation of locally available construction materials and their sources.
g) Historical data on classified traffic volume count (past 5 years or more} and other
traffic survey data e.g. road accidents. | |
h) .Type and location of all utilityléervices {e.q. telephdne line, OFC, electric lines, water
~main, oil pipetihe etc.) with probosal for future proposed iocation.
)] Environmental settmg including details of trees and social base line of the project.
B) Hyclraullc and hydrological data of bridges.
3.3:.3.3 Reconnaissance and Alignment ,
A detailed ground fecdnnaissan‘ce was undertaken by all key personnel and other sub-
brofessional staff after study of all available data as discussed above with the objective of
- planning detailed Surveys and investigations based on study mainly of: -
. a) Topographical features of the area. | _
b) Existing alignment and physical features within and astride the ROW i.e. land use.
c) Possible élignment alternatives / widening scheme.
d) Preliminary assessment of bypasses / ROB / Underpasses, service roads. -
e)|  Traffic pattérn; |
f) Soil and drainage condition.
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h)
"

9)_‘

Inventory ofl road, bridges and other structures.

Utility services within the existing and proposed ROW

Interactions with NGOs working in the area.

Development plans undertaken / proposed in the area -

Social " issues ihcluding social screening and preliminary soéial assessment (L.A.
requnred / resettlement plan) and socio-economic profile of the prOJect areas.

' Study of road user's preparedness to pay toll,

34 Traffic Surveys

Al

en

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

umerators as indicated in TOR as per programme submitted in Inceptlon Report and in

liaison with local NHAI and police authorities.

341 N

mber and location of Survey Stations

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

wi

local NHAI, PIU offlces and prowsmn of the TOR. These are indicated agamst each type

of survey in Chapter 6 on Traffic Survey

342 d
“a)

b).

ssiﬁed ‘Volume Count
4 Count station_sr 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 c-lai/s'(continuous and direction-
Wise) ‘ .
Data was coliected and tabulated as per vehicle classification of IRC code (IRC:S-
1972). |
The traffic census was analysed and Average Daily Traffic (ADT) and Annual Average
Daily Traffic (AADT) were determined. '
Two such counts was conducted at Gautam Basti & Patk0| later in 2015 to ascertain

probable traffic in Dimapur Bypass.

3.4.3 Origin-Dgstination and Commodity-Movement Sutrvey

or gin-Déstinatipn (OD) surveys determine the' pattern of traffic flows to trip purpose and

Cco

=n

O

mmodities 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

Survey is given below

a) Three Count stations at points of classified volume count were selected essentially
around congested focality.
Client: ~REVISED FINAL DETAILED PROJECT REPORT .
National Highways & Infrastructure - Archtech Consultants Pvt. Ltd
Development Corporation Limited




Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur : METHODOLOGY
Section (Length 130.167 kmj) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

- b)

c)-l

Roadside interviews, coverir\g four wheeled vehicles, vrere.conducted on a random
sample baéis for obtaining informatie_n on origin and trip destination, commodities
carried including total weight of varidus type of commadity.

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

characteristics and the need for construction of bypasses.

ThE origin—-ciestination survey was carried out by roadside interview method at location

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

“working day for 24 hours on a random sample basas All categories of commercial vehicles

were surveyed for trip origin, destination, trip purpose, occupancy ‘and weight of commodlty

ca

rried. The survey crew was orgamsed with sufficient enumerators for each direction flow.

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

€0

mmencement of survey and adequately supervised by experienced personnel. Police help

- was soughit to ensure smooth flow of traffic and stoppage of randomly selected vehicles. A

sample size of 20% for different types of vehicles was collected. The details of the traffic

survey and analysrs is contained in Chapter 6 of the Report.

as

The Mid-biock Count Surveys were done at Gautam Basti & Patk0| for Bypass in 2015 again

required by NHAL

34.4 Turning Movement Survey

Tumning movement surveys at 4 Stations for estimation of peak hour traffic for de5|gn of 4-

a)
b)

Q)

d)

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

the major intersections are as under: -

Km 63+500' in Docmoka
Km 85+200 in Howraghat Tiniali
Km 1304000 in Manja
Km 147+000 in Delai

The data obtamed have been analysed to identify suitable remedna! measures  e.g.

improvement of at- -grade intersection and provision of flyovers / underpasses, grade

5e

parated Interchanges etc.

34.5 Axje Load Surveys

Axle load surveys m both directions were carried out using Axle Load Pads at threé count

stations at Km,38+700, Km 934000 & Km 1304000 for one day on a random sample basis

for trucks (both e'm-pty and Ibaded) and a few buses. The data collected. were tabulated and

anplysed to bring out Vehicle Damage Factor (VDF) for design of pavement.
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3.4.6 Speed-Delay Surveys _
Speed delay study on the project road section has been unde‘rt_aken from Km 38+000 to Km
168+167 up & down by “moving car’ mefhod with three runs to détermine running speed
ang journey time as pér SP-19 Proforma 3(a). The data collected have been analysed to
idehtify sections with traffic flow problems and congestion and suggest suitable corrective
~mepsures. No such survey was carried out.in Bypass as this is a new alignment.
3.4.7 Pedestrian / Animal Cross-Traffic Survey
Pedestrian survey was undertaken at 6 locations at Km 65+500, Km 85+200, Km 130+000 &
Km| 147+000 in rﬁajor habitations a[on.g the highway to determine requirements, if any, for
prbvision of viaduct for pedestrian /-animals to improve traffic safety. It Was seen that there
" is rlo need of any such structure. No such activity was carried out in Bypass.
3.4.8 Actident Data Survey
Data on acéidents in-th_e project road section were collected from nine local police stations to
idewtify ‘accident prone’ areas for suggested improvements. As Dimapur Bypass is a new
construction, no Such exercise was made.
3.4.9 Accumulation / Way side Amenities Survey
Acdumulation of truck Survey was undertaken at Km 40+000 (Daboka) & Km 90+000
(Bahuliaghat) and it was decided to have Truck bays.
3.4.1 0 Toll Rate Survey.
. Toll Rate Survey was carried out to assess the Willingness of highway users to pay toll for the
benefits ac'cruing'from the provision of high quality, 4 lane dual carriageway.
The benefits will be in the form of time savings, reduced incidence of accidents, reduced
vehicle maintenanée'and operating costs (e.g. less wear and tear / damages). The off setting
payment will be in the form of tolls.
A questionnaire to record stated preference along project route to estimate user fee levels,
was framed and data collected by trained staff and the findings are as below.
Wllllngness to Accepted Toll Rate in respect of 50 Km Travel
- |Rate % For Passenger Traffic % For Commeroal Traffic |
Top<r 4348 | 3077 '
lse 77 ) 692 |
10/- T 154 | T 385 o
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Rate '%.THFE-CJF Passenger Traffic % For Commerual TrafF c
S 13.04 T Bes.
- J20r- 2,90 15.38
25/~ 2.90 BT
Above 0.00 0.77
25/-

3.4.11 Traffic growth and projections

Traffic growth rates were ascertained on the ba5|s of transport demand elastimty calculated

“fro
the
for

3.5 To
351
. cap
imf
sta
has
. a)
, b)-

3.6
Iny
caf

as

M socio-economic m_d|cators and past trend. The data obtained from traffic surveys was
n. projected for 15 years design period for flexible pavement and 30 years design period

rigid pavement using the growth rate.

pographic Survey

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

ture essential ground features along the alignment in order to consider for working out
sroverments, rehabilitation and upgrading. The sdrvey has been carried out with total
tions, auto levels and GPS. The data collected is in X, Y, Z fdrmat for use in DTM. Survey
been carried out as under: - | _
. The GPS pair-pillars were- erected at approximately 5. 00 Km. intervals all-through.
Fixing of Bench Mark / Reférence Pillar of Concrete M20 (15 cm x 15 cm X 45 cm)
Wit_h a nail fixed flush on top. 30 cm of the pillar was buried in concrete of M-10 and
top 15 ¢m painted yellow and numbered with red point.
The Bench Mark pillars were fixed at interval of 250metre.
The BMs erected were connected to a GTS Bench Mark.
Levels at 25m interval for 'L’ section and 50m interval for ‘X-section along the road
alignment were recorded in stratght 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.

Ruad and Bridge Inirentory Survey

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

ried out to coIIect data which have been tabulated on comprehensively deagned proforma,

per IRC: 19- 2001.
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3.7 Condition Survey for Road and Bridges
3.7.1 Road Condition Survey '
Through visual observations, information regarding rut depth, potholes, ravelling, type and
area of cracks, edge breaks of the carriageway and shoulders were'obtained and recorded on
specified proforma. Hohogenous- segménts were thereafter identified by cumulative approach
method. | _ _
Ro ghnesé survey was carried out with Bump Integrator
" Benkelman Beam .. Deﬂ_éction test was conducted by CGRA method conforming to the
rec mmendatio'n ‘of IRC 81-1997. '
No such exercise was made in Bypass as it is a new constructién'.
3.7.2 Culverts and Bridge Condition Survey
Condition survey of culverts and bridges was done to ascertain the characteristics. and
_condition of existing cross drainage structﬁre to formulate proposals for strengthening and
widening. Information regarding distresses in the structure in the fdrm of cracking, spalling,
damages to concrete surface, bearings, .expansion joints etc. have been computed in
appropriate proforn;na with visual observations. '
3.8  Material Investigation
~Material ‘in‘vestigations wére carried out in the field laboratory established at site on samples
collected from: - ' '
a) Quarry sites for. aggregate characteristics e.g. AIV/ LAV, combined flakiness and
elongation index, stripping value, moisture absorption etc.
by |~ Identificatibn of borrow areas for availability of suitable subgrade and embankment
material énd determination of engineering characteristics e.g. grain size analysis, CBR
values, Atterberg’s limits, moisture content, field density etc.
c)| . Laboratory tests to assess suitability of different materials in construction e.g. fly-ash,
sand & stone and water. . '
d) Lead charts for various construction materials are prepared'for cost estimate.
3.9 : Geotechn,ical Sub-soil Investigation for Bridges High Embankments
- sof invéstigation through boreholes are carried out at each new bridge site for lane
augrnentation. The following tests are carried out: -
a) Standard ‘Penetration Tests.
b) ‘ Uncohsolidated and Undfained Triaxial Test
¢)|  Undrained consolidated Triaxial Test
d) Consolidation tests
Client: REVISED FINAL DETAILED PROJECT REPORT
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e}
)
9)
h)
Ang

stra

310 Hy
a)

b)

Grain size analysis

Atterberg’s limits

Chemical tests

Silt facto-r determination.

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

ita below the grouhd / bed level and S.B.C.- of the strata of the proposed founding levels.

draulic and Hydrological Data for Preliminary Design of Bridges

The désign 'discharge for determining t_he 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 .

‘availabie, 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 formuia applicable to that region.

& “Area Ve.Iocity’ 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 maxirmum

| discharge fixed. Thé linear waterwéy of the bridges is determined as per formula given in
/| Cl. 104 of IRC: 5-1998 and cdmpared 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 vertical clearance as per Cl. 106 of IRC: 5-1998.

3.11 Environmental Survey

APrirnary and secondary data collections are undertaken for Environmental Impact

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

coll

ection of primary data e.g. air qura'lity,' noise level, water quality, soil quality, land use

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

dat

Cosur

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

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

tial Social Assessment and Preliminafy Land Acquisition / Resettlement Plan

Developﬁent 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 includihg a framework of compensation, mitigation and

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

3.12 Ini
a) |
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3.13

3.14

OFC

3.15

L

3.16

3.16.1 Ba

" NH

b)

collection and extensive consultations with stakeholders, NGOs and other Govt.
Agencies are necessary.- A study has been done for the preject 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 o‘ut's.ide the ROW. Such acquisition has been kept to the minimum possible.
_ Details of SUch'Iand e.g. type ef 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 broperties) are collected and a Land Acquisition Plan

has been prepared.

Traffic Safety -

Tra

ma

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

Service roads will be provided in congested areas of towns / villages astride the road.
~Concrete crash barriers of New Jersey type/Steel beam guardrails will be provided on bridge

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

rkings will be provided as per relevant IRC codes.

Relocation of Publlc Utilities

Exi

sting public utilities along the road have been surveyed e.o. telephone lines, electric lines,

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

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

for
Co
Ang
nor,
€0€

qus
out

Fin

shifting and necessary clearances.

st Estimate

alysis of rates based on Standard Data Book of MORT&H (2003} and schedule of Rates for
Wing of PWD, Assam 2014 & Nagalan‘d 2016 is carried out for costing. The unit rate for
r-scheduled items have been worked out from the market rates by taking appropriate
fficients for labour, material and machinery from the Standard Data Book. Computation of
antities for each roa'd componeht and bridges and other ancillary iterhs are being carried
for preparing cost estimate alongwith other costs e.g. land acquv;mon utility relocation,

ironmental mltlgatmn resettlement/ rehabllltat|on costs.

ancial Analysis

ck Ground
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The Project length staft_s from Daboka -at Km 0.000 (Km 38.000 of NH-36) and the Dimapur
Bypass {Assam par_t) starts at Km 159.400 of NH-36. ‘

The total length. of the project highway is ‘-153.058 Km (design length) and for Financia!

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

_ | Design

_ bescription - Length
_ , (Km)

From Km 38.000 - Km 168.167 on NH — 36 — 153.058

3.16.2 Approach to Financial Evaluation

The viébilfty of each package depends on the working cash flows 'availablé to service the debt
" and equity. This wo‘rkin'g‘cash flow is basically. dependent upon the following: -
a) |  Project Cost '

by Traffic 8 Traffic Growth

¢) | Toll Structure

d)|.  Operation and Maintenance expenses

e) Interest on Debt
) Tax _
The main objective of Financial Analysis is to examine the viability of implementing the

projéct.
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CHAPTER-4
SOCIO-ECONOMIC PROFILE OF PROJECT AREA (Dimapur Bypass — Assam Part)

Introduction

This Chapter provides a detailed review of Sot:ie—economic profile of states of Assam & Nagaland and
the relativ status of the brOject influence area within the state. Traces has been given on population
density, th workAforce, distribution of work force, the changes in sectoral distribution of workers,
growth’ of enterprises, statth of hon-agricultural ‘workers, distribution of important units, condition of
cultivators, condition of ‘househeld workers, condition of non-workers, conditien of manufacturing
industry and the related social problems, such as poverty eradicatibn’,. Gender tssue, etc., of the
different region of Assam & Nagaland and other economic variables of the state and the PIA districts

(Nagaon, KAAC & Dimapur)..

The profile | discusses the past performance and the'bresent scenario and also a broad assessment of
the perspective growth of the economy and social development of state and PIA Districts (Nagaon,
KAAC & Dimapur); as baSis for estimating the future growth in transport demand. The influence area
of the project road, for the purpose of present study, is defined at the state level. Appropriate major
economlc haracteristics are reviewed for the district as well. The output of this chapter is the
economic growth prospects of the PIA with respect to certain selected economic variables and serves
as the basis for arrwlng at a realistic traffic growth rate for different vehicle categories. Secondary
data available from the different departments of the State Government have been collected and

analyzed far preparation of socio-economic profile.

Project Influence Areat

Though, the district through which the study corridor passes is considered-to be the primary project
influence area (PIA), the nature of the study corridor, being the National Highway, also facilitates
long distarice traffic movement and the influence area stretches beyond the district ‘boundaries.
Hence the area could extend to the state limits and on occasions could extend into neighboring
states. Ho ever the influences area of the project corridor, for the purpose of present study, is
'def|ned at the state level. It is abserved that a substantial part of the total traffic on the prOJect road
in Assam and termlnates in Nagaland. The State of Assam & Nagaland are thus taken as

the broad influence area, while Nagaon KAAC & Dimapur districts are considered as the immediate

' |
Project lnﬂ ence Area (PIA) : _
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Assam

Assam is

immemoria
been the 3
fivers, den:
ar_mais of I
it plays an

India.

Garlanded

Manipur in
Arunachal

longitude 9
Assam is ef
due to vasy
hard to find

Since sun-f
these foreg
etc. Neem,

in other mg
Socio —Ec
Nagaon

It is locate

area-of 39]

thé 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
rea‘of‘activity' of historical heroes. Rich and tranquil expanses of meadows, perennial
se forests and fertile soil of Assam have contributed numerous goldéﬁ chapters to the
ndian 'History. Dotted With various holy shrines and pilgrim places; full of joyous festivals,

important role in the politics, education; culture, industry, agriculture and tourism of

by 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 &
n the north. Its area of 78;438.08 5q kms lies between latitude 24 deg to 28 deg and
0 deg to 96 deg East. ' _

1dowed with natural wealth in abundance. The diversity of flora and fauna displayed here
area, big énd. small "rivers, varieﬁés of climatic conditions, and different kinds of soil are

'elsewhere.

eciduous Forests‘a-re found in all parts-oic the plains. The trees are mostly deciduous.
ght reathes -the ground in abundance, shrubs and grasses also grow here. Large tracts of
ts have been cleared for cultivation. Important trees are Sai, Palas, Bamboo, Bel, Anjeer
Peepal, Sheesharﬁ. Mango, Jamun Babool, Imli (Tamarind) etc. grow along riverbanks and

ist regions.

pnomic Profile of PIA (District)

i1 between Longitude 92°15’ & 93°30 East and Latitude 25°50° & 26°40 North. Spread in
'3 5g. Km. It is surrounded by District Soriitpur in North, KAAC in Fast, Mizoram in West

“achar in South. It is well connected by Railways & Roadways.

District Nagaon/KAAC

Ttem Units .~ |Year = i Value
Geographical Area
arap Sq. Km. 2011 3973 / 10434
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Nagaon/KAAC

Item

Units

Year

. IValue

Population .

Male Nagaon / KAAC

In thousand

2011

1440.3 / 493.5
Female | Nagaon /| . - s ~
' ' In thousand |2011" 1385.7 / 471.8
KAAC g
Total Nagaon / KAAC (In thousand | 2011 B Py

Literacy Rate%

Male Nagaon / KAAC

2011

78.19 / 82.12

IFemale |Nagaon /|

KAAC

2011

69.21 / 64.62

No. of Villag

No. of |habituated
Village |Nagaon /
KAAC

No.

2011

1375 / 2633

Police Station

Nagaon / KAAC

'No.

2011

2116

_Eglu.catiépr -

Junior Basic Schools

'Nagaon / KAAC

No.

2011

2348/1772 .

Senior Basic

Schools

Nég_aon [ KAAC

| No.

2011

377/225

Higher |Secondary
|No.

' Schools
Nagacn / MAC

2011

130/11

Degree | Colleges|

Nagaon / KAAC

University
Nagaon / KAAC .

12011

2011

Client:
National Hig
Developmen

REVISED FINAL DETAILED PROJECT REPORT
ways & Infrastructure 4-3

t Corporation Limited

Archtech Consuftants Pvt. Ltd




Preparation

of DPR on EPC basis for 4-laning of Daboka — Dimapur " SQCIO-ECONOMIC PROFILE
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) OF PROJECT AREA
Electricity - T
Total - | Electrified . T
Villages | Nagaon /|No. 2010-2011 1213/1740
KAAC ' '
Social & Economic Growth potential
Due to its rolling terrain there is no visible possibility of reckonable growth in the secondary sector of
the economy of Nagaon, KAAC & Dimapur. Migration of workers to these places, seeking jobs in

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

seems to B

sector, whic

e 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

and enteerises, hotel business, transport and such other activities. On the other hand tourism has its

impact on

he tertiary sector of the econdmy of the places Conservation of built heritage, developing

sacial and gultural tourist attractions, their promotion and marketing, and of course development of

infrastructy

particularly

re 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,

KAAC & Dihwapur Districts. As project corridor is mostly in Assam, details of Assam is given below:

Al - Natlonal Park & Wlld Life Sanctuaries
| The Wildlife Act prowded for setting up national parks and sanctuaries for Wildlife. The total

Wildlife protected areas in Assam is 3925 Sq. Kms. Wildlife protected areas of PIA districts are
as :elow' [Source Chief Conservator of Forest (WL), Aésam 2007-2008].
Narne - Location (pistrict) "Area ins Sq. Kms.
Nafbor WLS - KAAC 37.00
Garampani WLS KAAC 1 _6.05”7' -
East Karbi Anglong WLS KAAC 221.81
“Mafat Longri WLS | KAAC 451.00
Laﬁk,howa wLs Nagaon 7013
Nofth Karbi Anglong WLS | KAAC ©96.00
{Proposed) |
| TOTAL  881.99
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B] maa under Forest_in‘ PIA districts of Assam (aé on 31.03.11)

‘ ~ (Aveain Hectare)
“Forest D | Reserved Proposed Protected Area | Total  Forest
| Forest Reserved Forest - ' (Less unclassed
- | | | SF) |
Karbi Angldng 61995.937 '84089.60 34042.00 180127537
East - S o | s i
Karbi  Anglong | 90949.915 3525.00 451.00 194925.915
West ' - ' o
‘Nagaon | . | 33250.006 3573.04 - | "'"'"i""_'36823.046"" -
Nagaon Soyith 64873.521 - - e _ | 64873.521
| Nagaon Wild Life | 2156.00 B - 11417.040 T13573.04 -~

| _ e (Source: Pr. Chief Conservator of Forest, Assam)

C] Total numbers of Small Scale Industrie's registered in 2010

| District | Unit  Registration | Total Registered | Total Workers
1 _ _ ' during theyear = | units
"Na‘gaon . 16 ) | 3762 1647
Karbi Anglc_ ng - . 2 l ' 581 _ 440 -

(Source: Directorate of Industries & Commerce, Assam)

D] ' District-wise length of PWD Roads By Type in Assam 2010-11
‘District | ‘Black Topped Earthen/Gravelled | Total o | Remarks | S
Nagaon - 1530 = 15388 S| 3118 Source P.W.D. i
' o | Assam
"Karbi Angigng 1481 2828 - 4309 | -Do-
E] istrict-wise Length of Roads {Diff. Classes) under PWD in Assam
( | | Tn Km
}m‘[‘)istrict State ! Villége ‘ Major Rural Urban | Total
' Highways | Connectivity | District Roads | Road
‘ from Phase | Roads - '
I to VI,
| PMGSY
Nagaon |. | 297 - | 492 Villages | 327 2407 88 3118
Ciient. ~ " REVISED FINAL DETAILED PROJECT REPORT o i
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170 Villages | 561 3341 170

4309

F} District-wise Length of Roads per Lakh of Population 2010-11

Length per Lakh of | Length per '00° Sq.

Transport Deptt. in Assam:

In Nagacn -

10.10 Crores

District Road Length
S population Km of Geographical
Area
Nagaon 13118 110.34 | 78.49
Karbi Anglang | 4309 446.40 “Taizo
G] District-wise numbe_r of Motor Vehicles in Assam (2010~11)
L a) | - Motor Vehicle registered: In Karbi Anglong - 4,154
In Nagaon - 12,156
b) Motor Vehicle on Road: In Karbi Angléng - 18,787
- ~ InNagaon - 80,044
c) Collection of Revenue by ‘
' In Karbi Anglong - 3.54 Crores

H] Number of Motor Vehicles in Assam districts (PIA) in 2010-11

Type ' _ Karbi Anglong Nagaon

Multi-Axle Trucks . 20 -
Articulated Trucks o - R
Trucks 1810 . 1450 B
MVGoods - . 140 - : 4750

Bus o 256 298 -
Omni Bus | - . 33 - -

Mini Bus ' 7 ‘ - 4. C - o

Taxi 3 106 1168 -

Two Wheeler S : 11325 .| 57940

CarfJeep/Govt. Car B 2370 9857

_Auto Ricksaw - 2500 | 3300 -

| Others. | 183 1340
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PIA District-wise n_u‘mber of Assam Employment Exchanges & Employment in 2010

I]
District Exch. Registration | No.in live Vacancies No of
General & in 2010 | register notified Placement
N Special | - o
Nagaon , 4 13319 146607 168 15
Karbi Anglang | 5 4578 47311 3 3
7] PIA District-wise Tea & Rubber Plantation details during 2010-2011
District | | Tea Plantation | Rubber Plantation -
Grower | Areain - Areain | Production | Tapping | Employment
E hec. hec. in MT Area in in Mandays
BN ‘ hec. o
Nagaon 136 | 330.74 510.88 156 195,10 12950
Karbi 451 * 2524.54 4174.00 3386 2129.61 994600
Anglong 9 '
K] PIA District-wise statistics of Handloom & Textiles in 2010-2011
District Villages Weavers Engaged Extn. Handloom
' Covered Part Time | Whole .Total Service Production
Time Unit Centre
_ Production '
Nagaon 285 42032 5011 47043 2510 185
Karbi- 135 - 45364 2700 43064 - ‘ -
Anglong '

4.2.2.16 General Discussion on Assam

Altr10ugh the liferacy rate of the State is 63%, which is much higher than the national

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

number of Assam youths are gding out of the State for higher and technical education. In

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

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

' grade the skills of the local people' by utilizing the service of reputed training

up
up

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

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

training Institutions'in the State.

. The following shall be the thrust areas for Industrial Development: -

Food Processing Industries

T o

Tourism Industry
Agro-based industries
Mineral based industries

"Handloom and Handicrafts

o m a0

Sericulture
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Details of

g Floriculture

h. Electronics and IT - |
i. Pharmaceuticals

i Petrochemicals

k.

Bio-tech Industr_ies

Project Affected Persons (PAP) and Analysis

The Northern DimapurlBypass through 10 villages in- Assam & 10 villages in Nagaland State i.e. 20
Villages affecting 4 Police Stations of KAAC & Dimapur District. The ROW has been taken as 60 mi.e.
30 m on each side of Centre-line of Alignment. ' _
1t will appear from the tables placed herein-after that the following structures will be affected and
'cost'invclved, total affected PAPs & Families and losses of income of PAPs. (Cost based on Assam
P.W.D. schedule of Rates of 2013-14) |
I - e Aeam el
Assam ' o S
1) | Pucca 289.72 | @10,920 /Sqm. 31,63,742/- 31,63,742/-
dwelling_ | Sgm. @~ _ S
| Semi 5302.16° | @9,348 /Sgm. 4,95,64,591/- 4,95,64,591/-
Pucca .Sqm.
dwelling
" Kancha | 11896.53 | @9,348 /Sqm. 11,12,08,762/- |~ 11,12,08,762/- |
Dwelling | >am- _ .{ N e
_. . e 16,39,37,095/- | 1GF39!3.?L09,5!-, |
2) | Families displaced 210 nos
Affected PAPs 1247 persons
N In Assam |
3)| | Monthly Loss of Business 3,55,000/- 3,55,000/-
‘Monthly household income loss 24,78,200/- 24,78,200/-
Total monthly loss from Business & Household Income | 28,33,200/-
Client. REVISED FINAL DETAILED PROJECT REPORT _
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CHAPTER 5

INDICATIVE DESIGN STANDARDS, METHODOLOGIES, SPECIFICATIONS, AND

PAVEMENT DESIGN (DIMAPUR BYPASS — ASSAM PART)

DESIGN BASIS

The project has been planned as a “partially controlled access highway” and access to

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

hig

physical and operational constraints, such as, limitation of ROW un-regulated access,
inadequate service roads/underpasseé, numerous at-grade functions, lack of physical
separation between local and through'traffic etc. and operational constraints arising out of

negessity or possibility of closing a portion of the road for construction and/or diverting the

ffic to temporary d'iversion, thereby reducing the capacity and safety of the existing

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

construction.

In

i)

pe
Am

—

B

=

i

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

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

Drity :

MORT&H Manual for specifications and standards for four laning of National
Highways through Public Private Partnership (IRC:SP:84-2014).

Technical circulars  issued . by MORTH and published by Indian Roads
‘Congress/"a\'failéble on MORTH website in so far as they relate to design and
construction. g

Specifications for Road and Bridge Works issued by the Mini'stry of Road Transport &
Hic_:jhway’s hereinafter referred as MORTH or Ministry’s Specifications.

Indian Roads Cohgress (IRC) Codes and Standards; as below,

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

the aforesaid Codes and Specifications as below.

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

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

erica, United Kingdom, European Union, Japan, Germany or Australia.

List of IRC CodeslSta'ndardsl Acts for Road/Bridge Works
C:2- 1968 . Route Marker Signs for National Highways {First Revision)

C:3-1983 " Dimensions and weight of Road Design vehicles (First Reﬁisioh)
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List of IRC Codes/Standards/Acts for Road/Bridge Works
IRC : 5 - 1998 Standard Specification & Code of Practice for Road Bridges, Section I — General
Features of Design (7" Revision)
CIRC: 6-2000 _ Standard Specifications & Code of Practice for Road Bridges, Section II - Loads
and Stresses (Fourth Revision}
IRC:7-1971 Recommended Practice for Numbering Bridges and Culverts (First Revision)
IRC: 8-1980 Type Designs' for Highway Kilometre Stones (Second Revision)
IRC : 9 — 1972 Traffic Census on non urban roads (First Reviéion)
IRC: 10 - 1961 Recommended Practice for Borrow pits for Road Embankments Constructed by
‘Manual Operation '
IRC : 15 ~ 2002 Standard Specifications & Code of Practice for Constructlon of Concrete Roads
' {Third Revision) :
IRC: 16 - 1989 - Specification for Priming’ of Base Course with BItUITIInOUS Primers (First
Rewsmn)
IRC : 18 — 2000 Design Criteria for Prestressed Concrete Road Bridges (Post-Tensioned
Concrete) {Third Revision)
IRC : 21 — 2000 Standard Specifications and Code of Practice for Road Bridges. Section-III
' ' Cement Concrete (Plain and reinforced) (Third revision}.
IRC : 22 - 1986 Standard Specifications and Code of Practice for Road Bridges. Section-VI
Composite Construction (First Revision).
IRC : 24 - 2001 Standard Specifications and Code of Practice for Road Bndges Section-V Steel
Road Bridges (First Revision).
IRC : 26 ~ 1967 Type Design for 200-Metre Stones
IRC : 30 - 1968 Standard Letters and Numerals of Different Heights for Use on Highway Signs
IRC : 32 - 1969 Standard for Vertical and Horizontal Clearances of Overtiead Electric Power and
. ' ' Telecommunication Lines as Related to Roads.
IRC: 33 - 1969 Standard procedure for evaluation and condition- surveys of stabilized soil
: i roads.
IRC: 34 - 15970 Recommendations for road construction in waterlogged area.
IRC : 35 — 1997 Code of Practice for Road Markings {with Paints) (First Revision)
IRC : 36 — 1970 Recommended Practice for Construction of Earth Embankments for Road
Works
IRC: 37 - 2012 Guidelines for the Design of Flexible Pavements (Second Revision)
IRC : 38 - 1988 Guu:lellnes for De5|gn of Horizontal Curves for H|ghway5 and De5|gn Tables
o (First Revision) :
IRC ; 40 —2002 Standard Specifications and Code of Practlce for Road Brldges Section 1V -~
Brick, Stone and Block Masonry (Second Revision) '
IF.{C': 41 - 1997 ' Type designs for check bérriers {First Revision}
Client: REVISED FINAL DETAILED PROJECT REPORT
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Lust of IRC Codes/ Standards/Acts for Road/ Brldge Works
IRC : 42 - 1972 Proforma for record of test values of locally available pavement construction
: materials.
IRC : 451972 Recommendation for Estimating the Resistance of Soil Below the Maximum
Scour Level in the Design of Well Foundations of Bridges.
IRC : 47 - 1972 Tentative specifications for built up spray grout.
IRC: 52 -2001 ° Recommendation about the alignment sur\rey and geometric design of hill
roads, (Second Revision)
IRC : 54 - 1974 Vertical Clearances at Underpasses for Vehicular Traffic.
IRC : 56 — 1974 Recommended - Practice for Treatment of Embankment Slopes for Erosion
: Control -
IRC.: 57 - 1974 Recommended Practice for Sealing of Joints in Concrete Pavements
IRC ; 58 — 2015 Guidelines for the design of plain jointed R:gld pavements for highways (Fourth
' ) * Revision)
IRC.: 59 - 1976 Tentative Guidelines for the design of gap graded cement —oncrete mixes for
road pavements.
IRC: 61 -1976 Tentative Guidelines for the construction of Cement Concrete Pavements in Hot
' Weather. '
IRC: 65-1976 Recommended practice for traffic rotaries.
IRC : 67 — 2001 Code of Practice for Road Signs (First Re\nsmn)
IRC : 69 — 1977 Space Standards for Roads in Urban Areas
' IRC : 70 - 1577 Guidelines on regulations and control of mixed traffic in urban areas.
IRC: 711977 " Recommended practice for preparation of notations.
IRC : 73 - 1980 Geometric Design Standards for Rural (Non-Urban) Highways
IRC : 75 - 1979 Guidelines for the Design of High Embankments
" IRC: 78 — 2000 . Standard Specifications and Code of Practice for Road Bridges. Section-V
o Foundations & Sub-structure (Second Revisions).
IRC: 79 - 1981 Recommended Practice for Road Delineators
IRC : 80 — 1981 Type Designs for Pick-up Bus Stops on Rural (i.e. Non-Urban} Highways
IRC : 81 - 1997 Tentative Guidelines for Strengthening of Flexible Road Pavement Us
: Benkelman Beam. Deflection Technique (First Revision)
IRC : 83 - 1999 Standard Specifications and Code of Practlce for Road Bridges. Section
: Bearings, Part-1 : Metallic Bearings.
IRC : 83 - 1987 Standard Speciﬁcations and Code of Practice for Road Bridges, (Part-II)
’ Section-IX Bearings, Part-II : Electrometric Bearings
IRC : 83 ~ 2002 Standard Specifications and Code of Practice for Road Bridges, (Part-II)
Section-IX Bearings, Part-IIl : POT POT-CUM-PTFE, PIN AND METALLIC GUIDE
BEARINGS
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List of IRC Codes/Standards/Acts for Road/Bridge Works
IRC : 84 — 1983 Code of Practice for Curing of Cement Concrete Pavement.
IRC : 85 - 1983 Recommended practii:e for accelerated strength testing and evaluation of
concrete for Road and Airfield Constructions.
IRC : 86 — 1983 ‘ Geometric Design Standards for Urban Roads in Plains
IRC : 87 — 1984 G_uidelines for the design and erection of false work for road bridges.
.IRC : 89 — 1997 Guidelines for Design & Construction of River Training ‘& Control Works for
Road Bridges (First Revision)
IRC : 91 - 1985 Tentative guidelines for construction of cement concrete pavement in cold
‘ weather.
IRC: 92 - 1985 Guidelines for the Design of Interchanges in Urban Areas.
IRC: 93 - 1985 Guidelines on Design and Installation of Road Traffic Signats
IRC: 98 — 1997 Guidelines on Accommodation of Underground Utility Services Along and Across
Roads in Urban Area (First Revisian).
IRC : 102 — 1988 - Traffic studies for planning bypasses around towns.
IRC : 103 — 1988 Guidelines for Pedestrian Facilities.
IRC: 104 - 1988 | GUIdeIines for Enwronmental impact assessment of Highway projects.
IRC : 5P : 4 - 1966 'Bridge Loading Round the World
IRC:SP:11- 1988  Handbook of Quality Coritrol for Construction of Roads and Runways (Second
+ Revision)
IRC: SP: 13- 2004 Guidelines for the Design of Small Bridges and Culverts.
IRC: SP: 141973 . A Manual for the Application of the Critical Path Method to Highway Project in
. . India ' '
IRC:SP:15- 1996 = Ribbon Development Along Highways and its Prevention
IRC:SP: 16 - 2004  Guidelines for surface evenness of Highways Pavements (First Revision)
IRC:SP: 17 - 1977 Recommendations About Overlays on Cement Concrete Pavements
IRC:SP: 18- 1978  Manual for Highway Bridge Maintenance Inspéction
IRC: SP: 19— 2001 Manual for Survey, Investigation and Preparation of Road Projects (First
" .Revision)
'IRC:SP:21-1979 landscaping of Road
IRC:SP:22-1980 Recommendations for the Sizes for each Type of Road Making Machinery to
‘ Cater to the General Demand of Road Works
IRC:SP:23-1983 Vertical Curves for Highways
.IRC 1SP: 27'— 1984 Report Containing Recommendations of IRC Regional Workshops on Highway
© . Safety
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List of IRC Codes/Standards/Acts for Road/Bridge Works

IRC: 5P : 32— 1988 Road Safety for Children (5-12 Years Qld}

IRC:5P:33-1989  Guidelines on Supplemental Measures for Design, Detailing & Durability of -
' Important Bridge Struetures.

IRC:SP:34-1989 General Guidelines About the Equipment

IRC : 5P : 35~ 1990 . Inspection and Maintenance of Bridge
IRC:SP:37~1991 Guidelines for Evaluation of Load Carrying Capacity of Bridges
IRC : 5P ;39 - 1992 Guidelines on Bullk.Bitumen Transportation &'Storage Equipment

IRC:SP: 40 ~1993 . Guidelines on techniques for strengthening and rehabilitation of bridges

IRC:SP 41 -1994 Guidelines on Design of At-Grade Intersections in Rural & Urban Areas.

IRC:SP:42-1994 Guidelines on Road Drainage
IRC-: SP: 44 - 1994 Highway Safety Code

IRC : SP: 46 - 1997 = Steel Fibre Reinforced Concrete For Pavements 7

.IPC : SP ;47 - 1998 Gmdelmes on Quality System for Road Bridges {Plain, Reinforced, Prestress and

Composite Concrete}.

fFC (5P 48 - 1998 Hill Road Manual

IRC: SP: 50 - 1999  Guidelines on Urban Drainage

IRC: SP: 51—-1999 Guidelines for Load Testing of Bridges
IRC:SP:52-1999 Bridge Inspector’s Refarence Manual

IRC:5P:53- 20'02 ‘Guidelines on Use of Polymer and rubber Madified B|tumen in F Construction
: (First Revision) . .

IRC : SP : 54 - 1999 Prbject Preparation Manual for Bridges
IRC: SP:55-2001 Guidelines for Safety in Construction Zones _

IRC : SP: 56 — 2000 . Guidelines for Steel Pedestrian Bridges

JARC : SP: 572001 Guidelines for Quality Systems for Road Construction

IRC :SP: 59 — 2002  Guidelines for Use of Geotextiles in Road Pavements and Associated World
IRC : SP.: 60 — 2002 An Approach Document for Assessment of Remaining Life of Concrete B.

IRC : SP: 73 - 2007 Manual of standards & specification for two laning of State Highways on B.O.T.
' ba5|s '

IRC : SP: 84 : 2014 Manual of specn“'catlon & standards for Four laning of National Highways
: through Public Private Partnership. :

III Ministry of Surface Transport Publications.

MORT&H Pocketbook for Bridge Engineers, 2000 (First Revision)
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ORT&H Pocketbook for Highway Engineers, 2002 (Second Revision)
DRT&H Specifications for Road and Bridge Works, 2001 (Fourth Revision)

OST Standard: Plans for 3.0 m Span Reinforced Cement Concrete Solid Slab Superstructure with and
thout Footpaths for Highways, 1991

MOST Standard Plans for Highways Bridges R C.CT- Beam & Slab Superstructure Span from 10 m to
24 m with 12 m width, 1991

MOST Standard Plans for Highway Bridges PSC Girder and RC Slab Composite Superstructure for 30 m
Span with and without Footpaths, 35 m Span with Footpaths and 40 m Span without Footpath, 1991
MOST Standard Drawings for Road Brldges — R.C.C Solid Skab Superstructure (15* & 30*SKEW Span
4.0m to 10.0m (with'and without Footpaths), 1992
MOST Type Designs for Intersectlons on National nghways 1992

MPST Computer Alded Design System for ngh Emhankment Problems, 1993

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

‘MDST Standard Drawing for Road Br|dges R.C.C. Solid Slab Superstructure (22.5* SKEW) R.E. Span 4M
to| 10M {with and without Footpath), 1996

MOST Adderidum to Ministry’s Technical Circulars and Directives on National Highways and Centraliy
Sponsored Road & Bridge Projects {Jan.93 to Dec.94), 1996

Standard Plan for nghway Bridges — Prestressed Concrete Beam & RCC Slab Type Superstructure -
Valume — II :

M
&
M
M
M

B]

19 ¢
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Pa

OST Addendum to Techmcal Circulars & D|rect|ves on National H|ghways & Centrally Sponsored Road
Bridge Works Pr0]ects (Jan, 1995 to Dec.1997)

OST Standard Plans for Single, Double and Triple Cell Box Culverts with and without Earth Cushion
anual for Safety in Road Design

DRT&H Manual for Construction and Supervision of Bituminous Works, 2001

IS PUBLICATIONS

1944 (Part—I&iI‘) Code of Practice for lighting of Public thorough fare: Parts Land 2 For Main
70 ‘ ' and Secondary roads (Group-A and B) (First revision) (Amendments No.1 and

2)
(Parts—TIand 2 in one volume) (Amendments - 2)

:1944 (Part-V) 1981 Code of Practice for Lighting of Public Thoroughfares : Parts 5 Lighting for
© -Grade separated junctions, Bridges and Elevated roads (Group-D).

:1944(Part-vI)1981 -Code of Practice for lighting of Public thoroughfare : Part-6 Lighﬁng for Towns
© + “and city centers and areas of civic Importance (Group-E).

: 10748-1995 Hot rolled steel for welded tubes and pipes (First Rewsmn)
BC o Natianal Building Code
=111, NBC : Development Control rules and general building requirements.

t-1V, NBC :  Fire Protection
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(e)

VI, NBC : Structural Design

t-VIII, NBC:' Building Services

t-IX, NBC : Plumbing Services _ ,

e design basis for the Project Road has been adopted with the ob,jectiQe of cdnstruction of
w road to a 4—lahe divided carriageway conf_iguration. The following gu-iding- prihciples have

o 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 fhe 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" standejrds have been followed as a matter of routine. "Minimum" standards have

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

| consideration.

e design standards enumerated in the Draft Feasibility Report were broad based ones.
bse standards have been concretized as per relevant codes and standards matching the
und situation and on assessment of highway conditions during field survey and
estigations. The standards adopted are given in succeeding paragraphs. Methodologies

ve been stated in the Draft Feasibility Report and hence not repeated in detail again.
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5,3.1

5.3.2

54

5.4.1

5.4.2

DESIGN STANDARDS

"Terrain Classmcatlon :

Th prOJect road (NH-36&NH-39) under cover of this report (Km. 0. 000 to Km. 168.167
including one Bye-pass and Realignment) lies mostly in rolling terraln having cross-slope
mare than '25% and passing through Rural (open country) as well as semi-urban areas. As
éu h, the geometric standards relevant to plain terrain as per IRC:73-1980, IRC:86-1983,

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

. Northern Dimapur Bypass.

Design Speed -
Choice of design speed depends-on th_e_function of the road as also the terrain conditions. It
is the basic parém’ete'r,_ which deterrﬁines all other geometric design features. Normally

ruling désign speed has been adopted. In sections where site. conditions including costs do

“not permit adoption of ruling design speed, minimum design speed has been adopted in

consultation with'the client in line with the stipulations in IRC:73-1980 & IRC:58-2015.
The design speed has been considered as under depending ‘on s:te condition and other
considerations of prox:mlty of structures:

' Ruling . inimum
Rolling Terrain 100 km/hr 65 km/hr

"If changes in the design speed appear unavoidable, gradual changes have been introduced

by |providing successive sections of increasing / decreasing design speeds so that road users
become prog_ressi\jely conditioned to ‘such changes. Warning signs are to be placed at

suitable location where design speed reduction becomes unavoidable.

. CROSS-SECTIONAL ELEMENTS

Ri Ht-of-way {ROW)

Th., existin’g.ROW along the project road varies from locations to locations. Based on
approved alignment‘prbposal Land Acquisition has been made based on the guidelines as in
IRC:73-1980 & [RC:58-2015.

Generally a 60 metre wide corridor for ROW has been considered for the instant road project.

The guidelines as contained in the aforesaid Codes / Manuals relevant to rolling terrain
have been followed to finalise various elements of roadway as detailed hereinafter:
i) (a) For 4-lane divided carriageway — 2 x 7.0m width' with 0.50 m width for kerb

shyness adjacent to raised median.
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iila) The soft‘s“houlder for the project rb_ad will be kept as 2.0 m on fwo Aends (outer
side) of both carriageways. In open country area 1.5m adjacent to main carriageway
on -either side wiII' be paved with the same pavement composition as the main -
carriageway. The remaining 2.0m portion of shoulder will be earthen except in
locations where guard rail has to be used the shoulder width in such locations will be
2.5ﬁm.
i) The height 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.
W) " Embankment side slope should normally be 2 (H): 1(V) but in.high embankment the
side slope maf vary at different levels depending upon thé stability of embankment.
Erosion of side slopes are to be protected by providing turﬁng/vegetatwe cover,
stone/C.C. block pitching, geosynthetics etc. o
v)|  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. | '
5.4.3 Median:
The width of medlan verge is proposed to be 5.00 metre including shyness for open country

stretches. This is followed throughout the length of the corridor.

5.4.4 Crpss - Slope _

| a)| Each carriageway shall have crosé-silopé of 2.00%, as the pavement is of concrete

! ' b) The paved shoulder shall have the same speaﬂcatmn as that of main carriageway and
! B Cross- slope of 2.00% matching with main carriageway slope,

*¢) | The earthen shoulders shall have a slope of 3.00%.

In [superelevated sections the shoulders will have same cross fall as that of the pavement.
' The shoulders on the high side of the superelevated portion's_hall be provided with reverse

‘ ' : slope from the superelevated carriageway portion.

5.5 HORIZONTAL ALIGNMENT

~Uniformity of design standards is one of the essential requirements of any road alignment. In
a given section, there must be consistent application of design criteria to avoid creation of
un exbe_cted situations for the drivers.l As a generat rule, the horizontal alignment adopted is
fluent and blend Well with the surrounding topography. The curves have been designed to

haye the largest practlcal radius but in no case less than the ruling value. Hazardous sharp

“sufficiently long with suitable transitions to- provide pleasing appearance. Reverse curves

Client: ‘ REVISED FINAL DETAILED PROJECT REPORT )
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ve generally been avoided but for unavoidable situations sufficient length of transition

['ween two curves have been provided. The horizontal alignment ha’s‘ been coordinated

carefully with longitudinal profile.

rizontal Curves

e -horizontal curves for this project road have been designed in accordance with the
juirements as stipulated in IRC:38-1998. Horizontal curves will normaily consist of a

cular curve flanked by spiral transition curves at both ends.

e transition cur\{es will facilitate gradual application of super-elevation and will ensure
ooth entry of vehicles from straight to the circular curve without causing any discomfort to

» driver,

5,52 Superelevation

perefevation to be provided on horizontal curves has been based on the following formula:

T 225R

ere
= superelevation (metre/metré)
= speed (km/hr)
= radius (metres)
perelevation obtéinen_:l'from the ‘above expression has been limited to 5% maximum in

plain terrain. Nd Superelevation is required for radius above 1800m corresponding to

sign speed of 100 Km/hr (for camber of 2.5%).

5.5.3 Radius of Horizontal Curves

a)| The radii of horizontal curves have been calculated from the following formula :
VZ
R = TEra—
. . 127{e+f)
Where, V = vehicle speed (km/hr)
e = superelevation ratio (metre per metre)
f = * coefficient of side friction between vehicle tyres and the
~ pavement (taken as 0.15)
Client: REVISED FINAL DETAILED PROJECT REPORT
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b)

radius (metres).

The ruling radius is 400m, which corresponds to the ruling design speed of

| 100km/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.

5.5.4 Transition Curvés

__b)

555 W
' At

p
laf

Q-

Transition curves are necessary for vehicles to progress smoothly from a straight
alignment into a circular curve or between curves of different radius. The transition curve
also facilitates a gradual application of the superelevation and widening of the

carriageway wh_ich may be required for the horizontal curves. Spiral é:urves-will be used

. for-this purpose.

The Iength of the transition curve has been determined from. the following two

c0n5|derat|ons i.e. i) rate of change of centnfugal acceleration, ii) rate of change of

| superelevation. The larger of the two values has been adopted for design :

. . 0.0215V°
D Lko= CR

where Lc, = length of transition in metres
V = speed in km/hr

R = radius of circular curve in metres

C = 7.33\,- (maximum of 08 -&‘min’imum of 0.5)

i) The rate of change of superelevatlon or run-off shalt not be steeper than 1 in
150 in plain terrain. '
 For plain terrain, no transition curve is provided for radius above 2000m.
dening of Carriageway on Curves o '
sharp horizontal curves, it is necessary to widen the camageway to provide for safe
ssage of vehicles. The extra width of carriageway provided at horizontal curves for two-
e roads is-given in Table 5.1.
Table 5.1 .
Extra Width of Pavemeht at Horizontal Curves (IRC:73-1980)

Radius of chi've {m) Upto 20 | 21 to 40 | 41 to 60 61-t0 100|101 to 300 Above 300

M

tra Width {m) for Two-lane 1.5 1.5 1.2 09 - 06 Nil
' Roadway
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For multilane roads, the pavement widening is calculated by adding half the widening for two

lan

e roads to each lane.

5.5.6 Set-back Distance at Horizontal Curves

d

Requisite sight distance. is to be available across the inside of horizontal curves. The set-back

stance has been calculated from the following equation:

.m E R-{R-n) Cos 0

WH

5 N
ere 6 = ——2(R~n) radians

m = minimum set-back distance to sight obstruction in meters;
R

n

radius at centre line of road in metres

1l

distancé between the centre line of the road and the centre line of the inside
lane in metres

S = Sight distance in metres.

Where horizontal and summit vertical ¢urves overlap, the design has been made to provide
for| required sight distance both in vertical direction along the road and in the horizontal
dirgction on the inside of the curve; |
5.6 SIGHT DISTANCE
On| consideration of driver’s perception time & braking time required to control their vehicles
to avoid unwarranted accidents before meeting a stationary object in his path, proper sight
diskance will be required.
In|dual carriageway configuration having central median, the various curves have been
designed corresponding to Intermediate Sight Distance unless there are constraints where
minimum Safe-Stopping Sight Distance according to adopted Design Speed as detailed
below : o .
Sight Distance (IRC:73-1980)
" Speed in Km/hr. Safe Stopping Sight Intermediate Sight
e Distance (metre) Distance (metre)
3 20 20 ‘ 40 o
25 . 25 . 56
L 3] . 30 .80
e 40 . 45 90
B 50 - : 60 ' 120
60" 80 160
| LI - 90 180
80 - 120 240
100 180 360 N
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5.7  VERTICAL ALIGNMENT.

5.7.1 Gradient o _
The vertical alignment has béen ‘provided with a smooth longitudinal profile consistent with
fhe terrain through which the road passes. Gradients upto the"‘.rul_ing gradieht” has been
“used as far as possible in the design. Grade steeper than the “ruling gradient” has been
used for a ‘fength‘“as short as possible”. | o
- Gradients adopted for Roads in Different Terrains

(IRC:73-1980)

S|. No. Terrain Ruling Gradient | Limiting Gradient Exceptional
' . Gradient
1 Plain or Rolling | 3.3% (1 in 30) 5.0% (1 in 20) 6.7% (1in15)
|2 Mountainous | 5.0% (1 in 20) 60% (1in16) | -

5.7.2 Vertical Curves. .

. Vertical curves have been introduced for smooth transition at grade changes. For satisfactory
appearance, the minimum length of vertical curves have been provided based on design
speéd as detailed below:

| 'Minimum Length of Vertical Curves (IRC:73-1980)

Design Spee.d | Maximum grade change (per Minimum length of Vertical ‘
(km/hr) cent) NOT requiring a vertical Curve (metres) i
curve’ _ |
T e _ Rk~
100 0.5 T

in|the approachés of the bridges suitable vertical curves have been provided as per
pravisions of relevant IRC Codes. Decks of small cross-drainage structures (i.e. culvérts and

nor bridges) have been given the same profile as the flanking road section with- no break in

T m

the grade line. -

Summit curves :

The length of summit nfurve is governed by the choice of sight distance. The length of summit
cutve has been calculated for Intermediate sight distance, unless there are site
_comstraints when a safe stopping sight distahce is provided. Overtaking sight distance has not

been considered in dual carriageway.

Client: REVISED FINAL DETAILED PROJECT REPORT 7 . ’
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a) For safe stopping sight distance
Case (i) when L>S
' ' _NS?

“4.4
where N = Deviétion angle i.e. algebraic difference between two grades.
L = Length of parabolic vertical curve in metres
5= Sight distance in metres
Case (ii) when L<S

44
L=25' N

b} For Intermediate Sight Distance -

Case (i) when L>S
Case (iywhen  L<S

=25~ %_ -
Valley Curves :

.The Iength of valley curves have been designed such that for night travel, the

headlight beam distance is equal to the stopping sight distance.

Case (i) when L>S
Lo NS
~1.50+0.0355
Case "(ii) when L<S |
=g - 1:50+0.0355

N

The value of headlight beam distance applicable for design of valley curve is 180m

corresporiding to ruling design speed of 100 km/hr.
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5.8 Pa
581 Ty

(i)

582 D

(-ii '

vement Design

pe of Pavemént

Unless otherwise specified in Schedule-B, the conceséiohaire may adopt any type
(flexible/rigid) pavement structures for new construction. Hence it is taken as rigid.

The Concés'sionaire shall submit proposal with regard to the type of pav'ement
proposed for strengthening of the existing pavement to IE for review and comments

and finalize the proposal taking into account comments of IE.

sign Traffic

Rigid Pavement of the main highway has been designed for the'curﬁulative number of

an

5.8.3 De
(0

S st
\

(ii |

il

- standard axles of 8.16 tonnes over the design life of 30 years. Service roads have been
. de igned for repetition of 10 million standard axles. Base year traffic, axles Ioad distribution,
and vehicle damége factor for design haé. been determined on the basis of survey.
In eétigatibn to' be carried out by the concessionaire in accordance with the Manual. The
cumulative axle load. for the purpose of design has been done on the basis of the number of
hdard axles obtained at a raté of growth, determined from secondary socio economic data

d elasticity factors subject to a minimum rate of growth of 5% at any point of time.

sign brocedures

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 Llp 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 widened, the 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 transvérse‘ joints with dowel bars of the

same design as provided in the existing pavement shall be provided.

Flexible Pavement
The new flexible pavement has been designed in accordance with IRC:37 and

strengthening of the existing flexible pavement in accordance with IR :81.
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i)

iv) Rigid Pavement

The new rigid pavement has been designed in accordance with IRC:58 - 2015,

vement Performance Indicators and Requirements
The pavement performance and structural capacity has been meastired’in terms of
objective measurable performance and strength indicators, i.e., roughness, rutting,

cracking and deflection.

The new dr-strengthened flexible pavement surface on completion shall satisfy the

following standards:

a) Roughness
In each lane measured by : | Not more than 2000 mm/km
_ Bump Integrator (BI) . for each lane in a km length '
b)  Rutting | ' ' |
In wheel path measured . No Rutting
, by 3 m. Straight Edge. _ -
c) _Cracking Lo No Cracking
d) '[')eflection o Not more than
0.5mm characteristic deflection to
‘ be determined as per IRC:81
e)  Other distress ' . N

The new or strengthened rigid pavement surface on completion «he satisfy the

following standards:

a) Roughness ‘
In _eac_h lane measured by BI : Not more t.han' 2000 mm/km for
' each lane in a km length
B)- Cracking o o No Crécks other than_ shrinkage
. | | - cracks -
c) | Cther distresses such as ‘ : Nil

scaling, raveling, spalling

at edges
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SIGN STANDARDS FOR BRIDGES AND STRUCTURES

DE
Design Standards. have been clearly identified and enumerated for e\)olving a comprehensive
design philosophy, Whi'ch has covered all aspects of design for varicus parts of the bridges
and other structures viz. Superstructure, substructure, foundation, protection works and
_repair and rehabilitation. The désign standards are primarily based on relevant IRC codes of
practices, MORTH specifications, latest quidelines and circutars of MORTH/NHIDCL and
relevant Bureau' of Indian Standards (BIS). For aspects not covered by IRC and BIS
standards, rellevant International  Standards & sound engineering | practices have been
followed. For ROBs and RUBs, the standards / instructions laid down by Mlmstry of Railways
hale been taken into con5|derat|on The de5|gn philosophy has |ncluded but is not limited to
~thg followmg
L Width of Car_riagéway, Span arrangerﬁent and Type of Bridlges / Structures
L Requirement of footpaths
L] Design speea
. Materials — concrete, steel, ete.
L Live loads
. Seismic effect
. wind effect
e Temperature effect and climatic condition
. Safe bearirig capécity and sail pérame‘térs
? Differential settlement |
. Methodolbgy for. Analysis & Design
. Bearings, Expaﬁsion joints and wearing coats
. Protectioﬁ works
. Construction methods
. Repair / Rehabilitation techniques.
5.9.1 RETENTION / REPLACEMENT OF EXISTING BRIDGES:
" Decision to retain / replace any bridge has been taken on the basis of |ts overall structural
o ndition, hydrauhc behavicur, adeguacy of carrlageway and improvement of road alignment
etd. There is no such case as Northern Dimap‘u'r Bypass is on new & virgin alignment.
Client: REVISED FINAL DETAILED PROJECT REPORT
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! 5.9.1.1Structural Condition:

As

Dimapur Bypass is-on new and virgin alignment, there is no such case.

5.9.1.2 Hydraulic behaﬁiour:

As

5.9.1.3 A
Th

Dimapur Bypass is on new and virgin alignment, there is no such case. HFL of all channels

& bridges has been ascertained from local enqguiry.

equacy of Carriageway:

s is @ new carriageway.

'5 9 1.4 Improvement of Road Geometrics:

For
as’

lan

5.9.2 PR
N

()

4]

- (i)
(i

59.3 PL

5.9.3.1Sit
All

5.9.3.2M
Op
on

wit

5.9.3.3 Sy
l As

5.9.3.4Ty

|mprovement of Road Geometrics it is not requnred to replace, any of the existing bridges
the alignment of the approaches to the existing bridges remain unaltered in the present 4-

ing progra'mme.r

OPOSAL FOR NEW BRIDGES / STRUCTURES DUE TO 4 LANING:

w proposed bridges / structures are as under:
Where the proposed 4-lane alignment follows the existing alignment withl minor
modifications, at each of the existing bridge locations a new 2-lane bridge has been
proposed- on D/S or U/S of the existing bridge for the proposed 4-laning of the road.

* 1 no of R.0.B. have been proposed during preparation of the 4-laning schemes.

- One Flyover on NH-39 crossing has been pfoposed.
ANNING OF NEW BRIDGES:

ing:
the bridge will be on the centre line of the alignment.

edianﬁ
en median is proposed for all the bridges. Width of median from inner face of road Kerb of
e bridge to inner face of crash barrier of 2nd bridge have been kept 4.50 m for brldges

h open foundation and pile foundatlon

)an Arrangement:

all the bridgés are new, the span arrangement is in conformity with site condition.

pes of superstructure:
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Fo[lowing types of superstructure have been adopted.

i) - For Cross Drainage Structures:

a)  Spans upto 10.50 m span: R.C.C. Solid Siab.

b}  Spans more than 10,50 m and upto 24.0 m: R.C.C. T-Beam Slab.

¢y Spém_é mare than 24.0 and upto 45.0 m.; PSC girder with R.C.C. deck.

iy ForR.O.B's: PSC Girder Slab.

5.9'.3.5Type of Substructure
All abutments in river bridges are of R.C. C. solid wall type earth retaining structures.
Abutments for R.O.Bs and flyovers are of wall type ar column type without retaining the back
earthl. The back earth will be retained by R.E. Wall Structures and a small floating span will
connect the R.E. Wall Structure and the abutment. '
Piers|are generally R.C.C. Saolid Wall type.

5_.9.3 6Type of Foundation'

Base on span arrangements, available information, scour condition of foundation locations

and the subsoil parameters at the bridge sites, raft foundatien / pile foundatiori have been
proposed -in general. Due attention was given for open foundations .so that depth of

. excavation of new foundations do nat go below the foundation of existing bridge.

5 9.3. 7Carr ageway width and deck oonflguratlon
' For all proposed bridges carrlageway width has been kept 8.50 m plus 0.50 m Shyness on
eithe side (Total 9.50m). 1.50 m at grade footpath on outer side as per SP: 84-2014 has
been provided. Two nos. of crash barriers of width 450 mm. each have been provided on
either side olf carriageway. A railing of 300- mm wide has been provided on the outer side
" after| the footpath. Total width of deck superstruct'ure made as 12.250 m for four lane

configuration,

5.9.3.8 Loading:

a) arrlageway L.oading on carrlageway of all the proposed bridges will be 2-lanes of IRC |
lass A loading or single lane of IRC Class 70R loading.
b) Footpath: Basic intensity of footpath Ioad has been considered as 500 Kg/m as per Cl.
No. 209 of IRC: 6-2000.
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5.9.3.9 Seismic Force: -
As|per modified clause 222 of IRC: 6-2000 the project road passes through seismic zone V.

Hence all the bridges have been designed for seismic force as per the said clause.

5.10 DESIGN STANDARDS: ‘
Design of various"components of br-idgés are based on the folldwing IRC: Codes of practice.
h | IRC: 51998 | |
i) | IRC: 6-2000
i)y | IRC: 18-2000
iv) | IRC: 21-2000
v) .| IRC: 22-1986 |
vi) | IRC: 24-2001
vii) IRC: 78-2000
viii) | IRC: 83(Part II) — 1987
ix) IRC: 83 (Part III) — 2002.
x) | IRC—SP: 13 - 2004 |
xi) | 1S: 2911 (Part I) Sec - 3 - 1978 | |
xii) | . MORTH Circular No RW/NH.—‘34059/1/96 - S&R dated 30.11.2000 regarding
o expansion joints. |
o Xili) MOST’S' standard plans for HighWay Bridges —R.C.C. Slab Su'perstructure. '
Xiv) | MOST’s “standard plans for Highway Bridges - R.C.C. T-Beam and Slab
Superstructure, -

Where IRC codes remain silent relevant IS Codes have been followed.

5.11 PRELIMINARY DESIGN OF CULVERTS: |
All the culverts will be Box type.

5.12 DETAILS OF PRELIMINARY BRIDGE DESIGN REPORT:
The | details of preliminary bridge design. i.e., hydraulic calculations, span scheme, scour
calculations and foundation type with depth of foundation have been presented in separate

volume.

5.13 GENERAL ARRANGEMENT DRAWINGS:
General ari‘angement drawings (GAD) of new bridges and structures are

submitted in the Drawing volume.

Client; REVISED FINAL DETAILED PROJECT REPORT
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Preparation
Section (Len

of DPR on EPC basis for 4-laning of Daboka — Dimapur C
gth 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assarmt Part) . DESIGN OF PAVEMENT

DESIGN OF PAVEMENT (DIMAPUR BYPASS — Assam Part)

1.0 Introduction

There is hardly any carriageway and thls will be a new one. There will be concentric

corpstruction of four Ianes sun:ablvr within the rlght of way (ROW). Pavement de5|gn will,

| : ‘ therefore, comprise; -

1.1 - D
1.1,1 In

]

Newrconé;truction: Widening configuration — 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 Pian. Also there is one important junction.

sign of r|g|d pavement
consonance with de5|gn standards adopted the rigid pavement has been designed for 30

" yegrs service life. THis agrees with Manual of specification and standards for four laning and

two laning. Also IRC 58 of 2015 indicates such -design.

1.1.2 CBR of Subgrade -

10.
, att

As
Trg
def
tah
ang
ove
20
25

of
| ZOf
! _ of

am

Client:

Developmer

The borrow area soil, as revealed from faboratory tests, is mostly of CL or ML-CL classification
and SM or SM-SC dlassification in the end stretch having MDD of 1.8 to 1.8.3 gm /"cm3 at OMC

62% - 13.48% and 4'days soaked CBR of 5.6% to 6.8%. Improvement of borrow soil to

ain a minimum CBR of 8% will be attained.

1.1.3 Design Traffic

recommended by Traffic Anaiyst the design VDF is 3.50 [Sec 1=3.37 & Sec I[=3.77].
fﬂc Analysis has resqrted to the rigorous analysis of regression etc. on the growth rates
ived by the elasticity method and the various growth rates are produced in the following
le for Traffic Information. However, provisions in :clause 5.‘5 of Manual for specifications
i ‘standards for Four Laning of National Highways through Public Private Partnership
erride and govern the growth rate fat:tore, produced in the fdllowing Table. As per IRC:5'8—
15, the directional distribution factor and lane distribution factor have been taken to be

% of predominant direction traffic for four lane divided carriagevv'ay. The probable

cumulative million fstandard axles have been calculated from the probable date of completion
the projéct road and opening to traffic in the year 2015 to 30 years design period i.e. year -

15. ESA computatlons have been done on the basis of different growth rates. The design
pavement has been done considering the highest volume of Bus 2 Axle Truck & MAV

long the count sta_tlons.

REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure 5.1 - Archtech Consultanis Pvt. Ltd
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Preparation

Sectipn {Lent

of DPR aﬁ EPC basis for 4-faning of Daboka — Dimapur
gth 130.167 km) of NH-36 & 38 - — Dimapur Bypass — (Assam Part) DESIGN OF PAVEMENT

1.1.4 Ho
Thé
roa
det

mogeneous section
2 design CBR value being more or less same throughout, the entire length of the project
d has been designed for the highest of the traffic obtained in the count stations as

ailed earlier for the package.

1.1.5 Design-thickneés of flexible pavement layers in new construction.

By

" Fro

of

deg

wh

pay
lays
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_ fhe
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mnj
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The
thrg

-

Pay

IRC . 37-2012 =~
m the pavement thickness design chart of IRC-37 of 2012 and cumulative standard axles
17.34 msa, i.e. design vol 6.94 msa the pavement thickness is found to be 580 mm for

ign life of 15 years,

ement design as per IRC:37-2012 is based on mechanistic pavement design principle
ch has evolved from theoretical, laboratory and pavement performance studies on Indian
ement materials and pavements constructed in India. In IRC:37-2012, for analysis, DBM
=r with 60/7C bitumen and an annual average pavément temperature (AAPT} of 35°C have
n used. The \/ertical strain between the dual wheels and the horizontal tensile strain at
bottom of the DBM layer below one of the wheels (vide Annexure-1 IRC:37-2012), are
umed 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 ¢onﬁguration.
» standards taken for single wheel load, tyre pressure and wheel configuration are at
ance 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
sreas sheli Pavemenf Design Manual, London adopts these parameters as 20.0 K'N, 315
‘& 600 Kpa and Austroads adopts these parameters as 20.5 KN, 330mm & 55{)—760 Kpa

bectively, as basis of mechanistic pavement design approach.

» bituminous pavement design charts in India are calibrated.as per constant AAPT of 35°C

ughout the design period. However, pavement design, which takes into account

temperatures prevalent in various seasons as well as various regions, would definitely give

mo
_thirg

1.1.6 De

re reliable results compared to the pavement design that a.SSLimes single value of AAPT

sughout the whole design period.

sign of Flexible Overlay

Overlay corresponding to 6.94 msa will have the foliowing pavement composition:
40

mm BC + 60mm DBM + 250mm WMM over a layer of 230mm GSB for drainage.

Client:
National Hig
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130.167 km) of NH-36 & 3§ - — Dimapur Bypass — (Assam Patt) ‘ DESIGN OF PAVEMENT

 |Pavement Comp05|t|on for New Paved Shoulder of Carnageway

It is proposed that the pavement composition for new paved shoulder shall compnse as

follows:
GSB | : - 230mm
WMM Base Course : 250 mm
DBM - - . 60mm
BC . o 40 mm
' ' 580 mm

1.2  Flexible pavements for Service Roads / Merge Lanes
There is no such ease_ -

Pa\red Shoulders: "
Flexible pavement of main carrlageway will be repeated in paved shoulders on both sides

carfiageway.

FLEXIBLE PAVEMENT DESIGN DETAILS AS PER IRC: 37_2012
) ESTIMATION OF DESIGN ESA
(a) ‘ Traff' ic Information '

Addpted Growth Rate a’s' per Traffic Analysis (Feasibility Report)

Traffic -~ | ~ Growth Rate% ,
Classification | UPto 2016 | 2017-2021 | 2022-2026] 2027-2031| 2032-2036
“Bus | 750% | 7.50% 750% | 7.00% 7.00%

2 Axle Truck [ 7.00% 7.50% 7.50% 7.00% 7.00%

MAV 7.00% 750% | 750% | 7.50% 7.00%

(a) - |Vehicle Damage Factors (F): 3.50 for all categories of comméréi_al_vehicles
(Source: Traffic Analysis — Feasibility Report) |
(b)  |Lane Factor (D):0.75 x 0.5 = 0.375 (Clause 3.3.5 IRC: 37-2012) adopted 0.40

{c) ESA Computation — Cumulative Equivalent Single Axle under below:-
chents | T T REVISED FINAL DETAILED PROJECT REPORT
National Highways & Infrastructure X Archtech Consultants Pvt. Lid

Development Corporation Limited
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Preparation

Section (Leng

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

DESIGN OF PAVEMENT
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Preparétion

of DPR on EPC basis for 4-laning of Daboka — Dimapur

Section {Length 130.167 km} of NH-36 & 39 - — Dimapur Bypass — (Assam Part) . DESIGN OF PAVEMENT

{d)

15 years Axle Load = 17.34 msa |

Design ESA = 40% of 17.34 msa = 6.94 msa.

Adopted Cumulative Equivalent Single Axle repetition = 17.34 msa
Referring to Fig-1 & Plate -1, IRC:37-2012 corresponding to 4-day soaked CBR of 7% the

rec

ommended pavement layers are —

GSB - . 230mm

_ WMM - 250 'mm
DBM - 60 mm
BC - 40 mm

Soi

580 mm

Environmental Impacts

Survey cohsisting of Test Pits and G.T.I Bore holes, carried out at requisite intervals,

shows that soil conditions do not vary substantially along the project length. Thus, one

pa\)ement crOSs—secEion design will serve for the entire project length. The project area

éxperiences high rainfall and the roadbed soil is predominant in clay which is susceptible to

swelling. The design considerations will therefore, include the aspect of constructing an

. effi

Dey

+* & S+ &+ * 2 »

C‘Ifeﬁt; ' .

National Highways & Infrastructure
Development Corporation Limited

rient drainage system capable of removing excessive moisture in earliest time. As such,

inage layer has been provided upto the slope face of road embankment.

51D PAVEMENT DESIGN DETAILS AS PER IRC: 58-2015
R ASSAM/NAGALAND PART OF DIMAPUR BYPASS '

ign Cal_culation' for Rigid Pavement by IRC 58-2015 Guidelines have been followed for

ign of Rigid Pavement. The following inputé have been considered for design.

-Desi.gn life = 30 years

Grade of Paving Concrete = M40

| Flexural strength of cement concrete = 45 kg/Cm’

Poisson ratio value for cement concrete = 0,15
E for concrete = 3.00 x 10° kg/cm?
Coefficient of thermal expansion of concrete = 10 x 10/ °C

Tyre Pressure, g = 8 Kg / Cm’

" REVISED FINAL DETAILED PROJECT REPORT .
5 28 Archtech Consultants Pvt. Ltd




Preparatfon of DPR on EPC basis for 4-faning of Daboka — Dimapur ,
Section (Lenqth 130.167 km) of NH-36 & 38 - — Dimapur Bypass — (Assam Part) DESIGN OF PAVEMENT

4 | Spacing of contr;;ction joints = 4.5m

+ | Width of slab = 4.375m

" Traffic
With Growth Rate
Upto 2016 | Upto 2021 | Upto 2026 | Upto 2031 | Upto 2036 | Upto 2041
In2015 | | 7.50% 750% | 7.50% 7.00% 7.00% 000
start -‘ ' '

Cumulative | repetition of Commercial Vehicle = (9.68+73.15+21.09) x 10° = 103.92 x 10° = 103.92

msa (from énclosed format)

Axle Load Class of NH-36 & NH-39 (Taken on NH-36)
Name of Road Stretch: Northern Dimapur Bypass
Area | Axle |Direction| 2 | 3 Axle Truck LCV | Bus | Remarks
Load Axle | Single | Tandem
Class Truck | Axle Axle
uP ¢ 14 5 0 7 19
3T to 7" ; '
Downl 20 4 0 3 19
Up 24 0 1 2 1 B
© 100t 13" | - ;
- Down 20 5 0 0 1
el e 74
= ‘ Lo Up 0 3 0 0 0 :
- 14 to15 Lo el _ T
Down 0 0] 0 0 0
TOTAL _ 78 1? 1 12 40
0 oue 37 4 0 9 | a8 |
3o 7 :
Down 23 1 0 20 30
, upP 54 1. 1 9 4
100 13" | - -
Down 53 1 1 4
-UP T 3 3 0] 0 0
g (14'to1s" | ,
2 ' © Down o 1 0 0 - o
2 , , |
"TOTAL 170 | 11 - 2 42 | T8a
ctient: | 7 77 REVISED FINAL DETAILED PROJECT REPORT
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Preparation of DPR on EPC basis for 4-Ianing‘af Daboka — Dimapur
Section (Length 130.167 km} of NH-36 & 3% - — Dimapur Bypass — (Assam Part) DESIGN OF PAVEMENT
Axle Load Class of NH-36 & NH-39 (Taken on NH-36) o
_ 'Name of Road Stretch: Northern Dimapur Bypass N
Area | Axle Direction 2 3 Axle Truck LCV | Bus _ Remarks
Load Axle | Single | Tandem |
Class Truck | Axle Axle
; ' . up 37 4 o 9 39 These
3'to? R : .
- Down 39 4 0 11 43 values
I o 54 1 1 9 3 have
107to 13 - ‘
~Down 54 1 1 9 3 been
' - on
g | - UP - 3 1 0 0 0 taken for
= 14" to 15 : .
' . Down 3 1 0 0 0 analysis
TOTAL 190 12 2 38 gg | forbeing
‘ the
highest
GRAND TOTAL 438 40 5 92 212 =787
{Total)
T Adopted Axle Load Class
Single Axle - Tandem
 Axi Direction 2A 3A LCV Bus Total Axle -
Loa
Class
- Up 37 4 9 39 0
3o | .
Down 39 4 11 43 4]
TOTAL 76 8 20 82 186 0o |
. Up 54 1 9 3 1
10" to 137 : '
Down 54 1. 9 3 1
T TTotAL | 108 2 18 6 134 2
T 3 1 0 - 0
14" to 157 | ... .
. .Down | - 3 1. 0 0
T |rotAL | e 2 0 8 0
328
Client: _ " REVISED FINAL DETAILED PROJECT REPORT B
National Highways & Infrastructure’ 5- 30 Archtech Consultants Pvt. Ltd
Developmeﬂt Corporation Limited . ‘
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur

Section (Length 130.167 km} of NH-36 & 3% - — Dimapur Bypass — (Assam Part)

DESIGN OF PAVEMENT

- O of Axle Load Class of NH 36 & NH-39 (Taken on NH- 36) 3
| A Name of Road Stretch: Northern Dimapur Bypass ' o 1\
~ Axle Load|Class |  No of Axle Equwalency Equivalent Axle %
' in KN - | Factor |
‘Single Axle 7
85> '_ 186 1 186.00 ]  18.68
8595 0 2.3 0.00 T 000
95106 34 3.27 11118 T1916 |
105-115 33 448 14784 14.85 :
115-125 34 5.98 203.32 ; 5643 |
125-135 - 33 1 7.80 257.40 25.85 .
135-145 s 10.00 40.00 302
'""”'"1"4% 155 12.5 . 50.00 503
 Total i 995.74 ©100.00 |
%% of Axle Load Class of NH-36 & NH-39 (Taken on NH- 56)— S
_ o Name of Road Stretch: Northern Dlmapur Bypass _
~ Axle Load|Class No of Axle Equivalency ! Equwalent Axle | % |
| in KN Factor
. Tandem Axle | i
005 0 _ 0.166 1 0.00 0.00
100-120 1. 0342 0.342 35.08
204140 1 0.633 0633 "64.92
| " Total o "0.975 | 100.00

Rigid pavement has been designed as per IRC:58-2015

1. Selection of modulus of Subgrade reaction
= Effective CBR of cdmpacted Subgrade = 8%, Modulus of Subgrade reaction = 50.3 MPa/m
(Taple 2). '

s - 150 mm thick granular Subbase has been provnded

* A DLC of thickness 150 mm with a minimum 7 day compressive strength of 7 MPa has been

provided.
» Effective modulus of Subgrade reaction of combined foundation of Subgrade + Granular

Suthbase and DLC Subbase {from Table 4 by interpolation) = 285 MPa/m - .

" REVISED FINAL DETAILED PROJECT REPORT
5-31 Archtech Consultants Pvt. Lidd

“Client: -
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Preparation _ S
Section (Lengih 130.167 km) of NH-36-& 39 - — Dimapur Bypass — (Assam Part) DESIGN OF PAVEMENT

DPR on EPC basis for 4-laning of Daboka — Dimapur

A Dy bonding layer of Polythene sheet of 125 micron thickness between DLC and Concrete

~ Slabjis to be ‘provide‘d.
2. Selection of Flexural Strength

28-day compressive strength of Cement Concrete

= - 40 MPa
90-day compressive strength of Cement Concrete = 48 MPa
28-day Flexural Strengt'h' of C_ement Concrete =  45MPa |
90-day Flexural Str-ehgth of Cement Concrete = 4.5x1.1 = 4.95 MPa -

3. Selecti

n of design traffic for Fatigue Analysis

De5|gn perlod =30 years

Cumulative repetition for all categories of commerual vehicle for. 30 years =103.92 x 10°

Total two-way axle load repetition during design period

=103.92 x 10° x 2.35 [Average number axle per commercial vehicle — 2.35]
= 244212 x 10°

Nurr ber of axles in predomlnant/dlrectlon =.244.212 X 10°% 0.5 = 122.106 x 10°
" Design axle load repetition = 122,106 x 10° x 0.25 = 30.53 x 10°

N|gl't time (12 hour) design axle repetition
=30.53x10°x 0.6 = 18 32 x 10° [Night Traffic - 60%]

Day|time {12 hour) design axle repetition = 12.21 x 10°
Day|time (6 hour) design axle repetition = 12.21 x 10° x 0.5 = 6.105 x 10°"
Hente design number of axle repetition for Bottom-Up-Cracking analysis — 6.105 x 10°

Night time (6 hour) axle load repetition = 18.32 x 10° x 0.5 = 9.16 x 10°

Pergentage of commercial vehicles having the spacing between ‘front (Steering) axle and the

first rear axle unit <4.5 m = 55%
Hence the night time design axle load repetition for Top-Down—Crackinq analysis (wheel base
<45m) =916 x 10°x 0,55 = 5.038 x 10° |
Axle Category | Proportion | Category wise axle load repetition for
' | of the axle Bottom-Up- | Top-Down- |
~.category Cracking Cracking |
Froft (Steering) Axe | 0.45 2747 X 10° 2.767 x 10° |
Redf e 0.15 0.916 x 10° T 0.756 x 10° !
Tardem Axe - 040 - 2442%10° | - 2015x10°
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur

Section (Length 130.167 kry) of NH-36 & 39 - —Dimapw_' Bypass — (Assam Part)

DESIGN OF PAVEMENT

Axl
Ta

e load Spéctrum
le - Af1 -~ Smgle Axle (Rear Axle)

'Axe load Repetition |

:"Axle load ESA "% ofeach |
|Category Category Bottom-up- Top-Down-
1 KN Crackiﬁg Cracking
145-155 50.00 5.02 0.046 x 10° 0.038 x 10°
© [ 135-145 4000 | 4,02 0.037 x 10° 0.030x 10°
125-135 257.40 25.85 0.237 x 10° 0.195x 10°
[115-125 203.32 20.42 0.187 x 10° | 0.155x 10° |
105-115 147.84 14.85 0.136 x 10° 0.112x10°
95-105 118 11.16 0.103x 10°° | 0.085x10° |
~ 85-95 O 0 0 0 l
85> 186.00 18.68 0.171 x 10° 0.141x 10°
Table - A/2 Tandem Axle .
|Axle load ESA % of each “Axle load Repetition
Category Category | Bottom-up- | Top-Down-
' KN. ’ Cracking Cracking
120-140 10.633 64.92 1.585 x 10° 1.308 x 10° |
100-120 0.342 35.08 0.857 x 10° 0.707 x 10°
100> 0 0 0 0
4.. Cumulative Fatigue Damage analy5|s for Bottom-Up Cracklng {BUC) and Top-Down
Cracking (TDC) and Selection of slab thickness .
s Effective modulus of Subgrade reaction of foundatlon, K = 285 MPa/m.
. E|a_:th modulus of concrete, E = 30000 MPa
+ Poisson’s ratio of concrete p=0.15
e Uﬁi_t weight of concrete., Y = 24 KN/m’
'+ Design flexural strength of concrete = 4.95 MPa
. Ma‘_(‘imum day-time Temperature Differential in slab (for BUC) = 16.8°C {Assam)
» Night-time Temperature Differential in slab (for TDC) = day-time differential/2+5 = 16.8/2+5
=1B.4%
CaseI
Concrete pavement with tied shoulder and wii:h dowel bars across transverse joints
. TriII thickness of slab,-h = 300 mm = 0.30 m
4 / EhR® |
Radius of re=|ativ_g__gﬁ_iff_nfégg_,_Iﬂ[_:—"__n_"\{ T %xﬁyx.( 1= ‘“‘,_2) =0,701593467 m o
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Prebarat.r‘an ¢
Section (Leng

of DPR on EPC basis for 4-faning of Dabeka — Dimapur

th 130.167 km)} of NH-36 & 39 - — Dimapur Bypass — (Assam Part) DESIGN OF PAVEMENT

“Table B —

Single_ '
Axle

Loads, KN

‘ O 210+0. 05974+O 00317xP+0.85 = 0.7+0.00317xP

Class

,(lmum tensile stresses at the bottom of the slab (for BUC Case)

gle Axle (Append|x V) : .

D.042+3. 26x24x0.3%/(285%0. 7015934672)+1 62xPx0.3/(285+0. 7015934674)+0 0522x16.8
042+0.0502+0:00704xP+0.877 = 0.9692+0.00704xP
dem Axle (Appendrx V)
0.210+3.88x24x0.34(285x0.701593467%)+0.73xPxX0. 3/285x0 701593467“\+D 0506x16.8

Stresses at bottom of the slab in day time (BUC case) — Midpoint Axle load

150 [ 140 | 130 120 110 100 %0 <85

Stresses,

MPa

2.0252 | 1.9548 | 1.8844 |  1.8140 1.7436 1.6732 1.6028 | 1.5324

Tandem

Axle

Loads, KN |

130 | 110, | <100

Stresses,
- MPa

1.1121 | 10487 | 0.9853

Table C —

stresses are less than' 4.95 x 0.45 = 2.2275 MPa

ximum Tensile Stresses at the top bf the slab (for TDC Case)

0,219+ 1.686xBxPx0.3/(285x0.701593467*)+ 168.48x0.3%/(285x0.7015934672)
10.1089x13.4 | - |
).219+0.007325xBxP+0. 1080941.45926 [B=0.66 for Transverse Joints with dowel bars]
.34835+0.0048345¢P... | '

Stresses at top of the slab in night time (for TDC Case) — Midpoint of Axle load

‘class -

Single Ax
Loads,

KN

le

150 140 | " 130 120 110 100 90 <85

Stresses,
MPa

50735 | 2.0252 | 1.9768 | 1.9285 | 1.8801 | 1.8318 | 1.7835 | 1.7351 |

Cl!ent
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Preparation of DPR on EPC basis for 4-laning of Dahoka — Dimapur

I Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — {Assam Part) -- . DESIGN OF PAVEMENT
‘Tandem | . _
Axle 30 | 110 | <100
Loads, KN _
Stresses, | | 1.6626 | 1.6142 | 1.5659
MPa ‘

Al stresses fare less than 2,2275 MPa. Hence 300 mm thick slab is safe in Case L.

Case Il . |
‘Concréte pavement without tied shoulder and without dowel bars across transverse

Axle
= -01238+7.02x24x0.3%/(285x0.701593467°)+2.41xPx0.3/(285x0.701593467")+0.0585x16.8
= -0.238+0.10809+0.01047xP+0.9828 = 0.85289+0.01047xP R——— (1)
Tandem Axle ' ‘ ,
$ = ~0.3+9.88x24x0,32/(285x0.701593467_2)+O.965xPxD.3/(285x0.7015934674)+0.0543x16.8
= 03+0.152123+0.004192xP+0.91224 = 0.764363+0.004192xP .......... () -
Table B - Stresses at bottom of the slab in day time (BUC Case) — Midpoint of Axle load
 |class _ : ' | '
' Single Axte R \ : CoTTrm T |
Loads, KKl | 150 140 130 .| 120 110 | 100 90 <85
Stresses,| | 24234 | 23187 | 2214 | 21093 | 2.0046 | 1900 | 1.7952 | 1.6905
MPa 4 ' ' |
Tandem ‘
| Axle 130 110 <100
{ Loads, KN ‘
| Stresses, | | 1.3093° | 1.2255 | 1.1416
| mpa -
Chent: | 77T REVISED FINAL DETAILED PROJEGT REPORT
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Preparation d
Section (Leng

fDPR on EPC basis for 4-laning of Daboka ~ Dimapur
h 130.167 krn) of NH-38 & 39 - — Dimapur Bypass - (Assam Part)

DESIGN OF PAVEMENT

um tensiie stress at the top of the slab {for TDC Case)

II. Maxi

7 S= 1.34833+D.0066xP.' ............. (3) [B=0.9 for transverse joints without dowel bars]

Table C — Stress at top of the slab in night tilhe (TDC Case) — Midpoint of Axle load class
Single Ax e | T o o ' : |
Loads, KN 150 | 1"10 130 120 110 100 90 - <85
Stresses,| | 23384 | 2.2723 | 2.2064 | 2.1404 | 2.0744 | 2.0084 | 1.9424 | 1.8764
MPa B '

Tandem - B N

Axle . 130 | 110 | <100
Loads, KN | ' |
“Stresses, || 17774 | 17114 | 16454
MPa |
'Table C — Cumulative Fatigué Damage Ah,élysis for Bottom Up-Cracking -

National Highways & Infrastructure

Developmen

Corporation Limited -

5-36

(Midpoint of the Axle load class — Ref. Table A/1, A/2 & B)
" Bottom-Up Cracking Fatigue Analysis for day-time (6 hour) traffic and pbsitivé Temp Diff. o
~Rear Single Axies _ ' 'Rear Tandem Axles -
”'E‘)'("péatéd Flex W'Stre_ss Alloﬁable Fatigue | Expected | Flex | Stress | Allowable Fatigt"l_ém
Rep. (ni) | Strass, | Ratio, = Rep. (Ni) | Damage | Rep. (ni) | Stress, | Ratio, | Rep. (Ni) | Damage
MRa | SR | " ni/Ni MPa | SR ni/Ni
0.046x10° 24334 | 0.490 | 1.287x10° | 0.036 | 1.585x10° | 1.3093 | 0.265
003HA0° | 23187 | 0.468 | 6.223x10° | 0.006 | 0.857x10° | 1.2255 | 0.248 | infinite 0.000
0.0237x10° | 2.214 | 0.447 | 0 1.1416 | 0.231
 0.187x10° | 2.1493 | 0.426 |
0.136x10° | 2.0046 | 0.405 | | o
70.103x10° | 1900 | 0364 | nfinfte | 0090
0 1.7952-| 0.363
0.171x10° | 1.6905 | 0.342
R I 0
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Pmbaratian 0,
- Section {Lengt

f DPR on EPC basis for 4 -laning of Daboka — Dimapur
h 130.167 km) of NH-36 & 19 - — Dimapur Bypass — (Assam Part)

DESIGN OF PAVEMENT

Table D -C
‘ (Midpoint of the Axle load class — Ref. Table A/1, A/2 & C)

imulative Fatigue Damage Analysis for Top Down-Cracking

Top-Down (:'racking Fatigue Analysis for night-time (6 hour) traffic and negative Temp Diff.
Rear Singlé__Axlesl . ~  Rear Tandem Axles.for 50% of Axle load
Expected | Flex | Stress Allowable Fétigﬁe Expected | Flex | Stress | Allowable | Fatigue
Rep. (ni) | Stress, | Ratio, | Rep. (Ni} | Damage Rep. (ni) | Stress, Ratio,' Rép. (Ni)- Damage
| M SR | nifni | MPa SR - ni/Ni
O.038x10° | 233847 04727 439x10° | 0.009 | 1.308x10° | 1.7774 | 0.359 T
0.030x10° | 2.27p4 | 0.459 | 16.18x10° | 0.002 | 0.707x10° 1.71'14. 70,346 | infinite 0.000
6195x10° | 2.2064 | 0.446 T 0 1.6454 | 0.332
“0.155¢10° | 2.14D4 | 0.432
0.112x10° | 2.0744 | 0.419 - ' .
0.085x10° | 2.00B4 | 0.406 | - infinfke |~ 0-000
0 1.9424 | 0392 |
0.141x10° | 1.8764 | 0.379 '
| T | 0.011
VS.-um of BUQ and TDC i.e."C'FD‘ = 0.042+0.011 = 0.053<1, Safe 300 mm thick slab is safe for slab
without tied ishoulder én;:l Withouf dowel bars across tf_ansverse joint. But recomménded is continuous
hard shoulde‘r withr300 mm thickness which will be more safe in Edge Stréss. |
Client: ' - REVISED FINAL DETAILED PROJECT REPORT
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Preparation of DPR on EPC ba.s'fs for 4-laning of Dabaka — Dimapur . TRAFFIC SURVEY AND
_ Section {Length 130. 167 km) of NH-36 & 39 - — Dimapur Bypass — (Assain Part) ) _ ANALYSIS

CHAPTER-6

TRAFFIC SURVEY AND ANALYSIS

6.1 Project Corridor (Bypass)

The

project corridor comes to an end on NH-39 at Dimapur in Nagaland, thereby catering the

traffic for the entire-portion of Karbi-Anglong and district head quarter Diphu to the rest part of

the

state and traffic from other states like Nagaland and Manipur to reach Guwahati, the gateway

of NE States. More importantly, it is the -shortest connector of NH-39, which is connecting
- International corridor of India -Myanmar.

Based on physical characteristics and major junctions within the stretch, the corridor can be
divided into the foHowmg segments:

- 6.1.1

Delai to Dimapur Town (km_ 147/000 to km 168/167)

" Next to Delai junction, traffic seems to be flowing in leeward side keeping most of the

I

through traffic on road for first 15 km with rolling terrain and forest area of Laharijan both
side. And then with the advent of Dimapur town, road encounters the suburb establishments,
{

- Qut of 21 km, 19 km caters a two-lane carriageway. From Lahorizan Beat Office the Bypass

tarts and ends at Patkoi Bridge on NH — 39 thereby avoiding entry to Dimapur town.

6.2 Homogeneous Sections

There is no such case.

6.3 Objectives of Traffic Study

The abjectives of carrying out various traffic studies are as follows

» Assessment of capacity based on demand forecasting for next 30 years

. Understanding the pattern of Commodity movement

. Identi’r‘ ication of spatial influence of the project stretch

» Deriying Growth Factors for Traffic demand forecastmg

¢ Providing inputs for pavement design

= Providing inputs for design of intersections

"+ Studying the traffic impact of other road development works in the influence area of the project:

» Identifying the requirements for service roads

. Plan‘ning of truck terminal

e Development of wayside amenities

. Studying'possible location of toll plaza and providing ihputs for design

e Providing traffic inputs for economic and financial analysis

»  Providing traffic inputs for Environmental Impact Assessment

Client:
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' Preparalil

1 of DPR on EPC basis for 4-laning of Daboka - Dimapur TRAFFIC SURVEY AND

Section (Length 130.167 km) of NR-36 & 39 - — Dimapur Bypass — (Assam Part) o ANALYSIS

6.4 Traffic Surveys' and Analysis

1 _Analysis

of primary data obtained from traffic surveys and secondary data obtained from various

sources were carried out-as per the stipulations of TOR for obtaining the following:

'« Average Daily Traffic (ADT)

e Seas

onal variation

» Annual Average Daily Traffic (AADT)

« Com

position of traffic stream

e Vehigle Damage Factor (VDF) for design of pavement

« Average speed and delay

'+ 0D

and Commodity matrix

« Identification of spatial influence of the project

« Traffic Growth Factors ~

s Traffjc Demand Forecasting for various development scenarios

! = Providing inputs required for the estimation of Vehicle Operation Cost (VOC)

Primary traffic surveys carried out are given below

Schedule of Traffic Surveys

> As the Bypass is on virgin and new alignment, Traffic Survey is not needed.

The follo

wing Sec_ondary Informations were collected

"« Previous traffic count data -on NH36 for last 5 years

e Stati

s - 5eas

stical Information- up to 2003-04 {(where available)

bnal variation- derived from past fuel sale data

6.5 Classified Traffic Volume Counts

h

s has been given in DFSR — Main Volume and hence not repeated.

6.6 Origin-Destination' {0-D) Survey

6.6.1 W

Wi

There is no such case,

illingness to Pay (WTP)

th a view to’ understand users’ willingness to pay for the {Jpgraded / enhanced facility, WTP

surveys were conducted with O-D surveys at all the four locations and submltted in Draft FSR —
Main Volume and hence not repeated in Bypass alignment. '
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Preparation o,
Section (Leng

F DPR on EPC basis for 4-faning of Daboka — Dimapur ' ENVIRONMENTAL
h 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) . SCREENING

'ENVIRQ

714 Intr
Proje

- eons
Assa
unde
cons
cons
_align
therg
des@
The
ﬁbh:
The
" Naga

CHAPTER 7

NMENTAL SCREENING AND PRELIMINARY ENVIRONMENTAL ASSESSMENT
(Dlmapur Bypass — Assam Part)

oduction

ect of 4?Ianing of NH- 36 from km 38,0 to km 168.167 (Daboka to Dimapur) includes
truction of one new bye-pass to Dimépur town (ﬁovering a total length of 35.004 Km in
m State, which will" have some direct impact on environment. It is necessary to
rtake Preliminary Environmental Screening and Assessment Study for the proposed for
truction of proposed Bypass té assess the potentially critical impacts on environment for
truction of proposed Bypass' in order to suggest the mitigative measures or alternate
ment,- which are required to be incorporated during the initial planning stages. Besides
> are 2 stre.tclgies of Planted Forest in Bypass, which will have significant effect on the

n of the road.

preseht road 'alig'nment of Northern Dimapur Bypass of NH-36 passes through

rolllng terrain. This will be g 4- Iane divided carriageway.

project stretch passes through 2 districts viz. Karbi Anglong in Assam and Dimapur in

land. The district wise semi-urban areas are as follows,

. Table 7.1: District-wise semi-urban / urban areas

St No. | - Ii—_i'strict ' ) - Urban/Village/Semi-urban area
1 “Karbi Belijan, Belijan A, Karagaon, Naharjan, Chotolengriian, |
Anglong Barolengri, Barolengri (i), Purana, Lahorijan, Gautam |
‘ " | Basti, Khatkhati '
2 Dimapur Dimapur, Khusiabill, Saikathemi '¢’, Patko o
The road is in embankment throughout with average height varying from 0.50 m to 2.50 m.

Theﬁ
bridg
" embs
The
Bypa

}F\ reg

_ stucly
in pd
envir]

e is high embankment of the order of 5.0 m to 6.0 m height near the major
e/ROB/Flyover approaches. In an -around the semi-urban area localities, the

ankment height is as low as 0.50 to 1.00 m.

proposed ROW is generally 30.00 m on either side of the centerline of the Dimapur

55 carriagew_a\j, where it has run through agricultural land.

onnaissance survey was carried out to study the present environmental set up of the
corridor, which is the corridor for environmental concern, in general and proposed ROW
rticular, on the basis of which screeni'r_lg exercises were undertaken to identify the

onmentally sensitive issues and areas.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur ENVIRONMENTAL

Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) SCREENING

Detailed studies on each parametersfissues have established exact conditions in respect of

assessment of potential negative impacts of the project on the environment.

7.2 - Erironmental Screening

721 Pmrposé_of Preliminary Environmental Screening Study

This report provides a Preliminary Screening study of 4-laning of Northern Dimapur

By ass in NHDP Phase I1IB. Its preparation has been undertaken as an activity parallel to

and to be completed in tandem with the study of other aspects of the project's economic and

financial feasibility. As required in Terms of Reference (TOR) for the consulting services, the

resyllts of the preliminary environmental screening are submitted as a document of Final

De

pro

(su

. rec
ang
eng

as§

7.2.2 Ph\

| The

iled Project Report on EPC basis in order to clearly mark out the environmental

blems, enhancement of opportunities and locations at which appropriate action can be

taken. As stated in the TOR for the work, the purpose of the Preliminary Environmental
Screening Study (PESS) is “to“ determine any significant economic, ‘social and
environmental issues, which could require further analysis (including the analysis of Bypass,
- imgrovement of junctions etc.) and to resolve such issues”. The social and environmental

screening will include, but not be limited to, the analysis of available information

pplemented where appropriate by site assessment) concerning:

‘e Areas of significance within right-of-way (ROW).

+ Sensitive and/or critical natural habitats (e.g., national park, wild life reserves,
.sanctuariés, social groves, reserve and protected forest, social forest, wetlands etc.).

« Maijor rivers and waterways. '

. Recorded rellglous and cultural heritage sates

e And any potentlally sensitive areas, based on recent GOI census, official data and

information from NGOs and site visit.

The results of this analysis will be tabulated clearly to identify any “conflicts. The

ommendations ¢oncerning how to resolve them (including recommendations for exclusion
lysis of alternatives and/or mitigation) shall be recorded as precursor to preliminary
jineering design. and for undertaking the required social impact and environmental

essment studies. -

rsical Environment

7.2.2.1 Physiography

» area lies within Karbi Anglong & Dimapur District and have a general height 67m to 181
above MSL. Near Dimépur, a range of hills exist of the alluvium which 1s about 90m -
’m above MSL. The general slope tqf the land is towards south. The area is served by two

jor rivers and 8 minor channels.

m

182

md
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Preparation of DPR on EPC basis for 4-faning of Daboka — Dimapur ENVIRONMENTAL

Section (Length 130.767 km) of NH-36 & 39 - — Dimapur Bypass — {Assam Part) SCREENING

The study area lies within the Assam & Nagaland states and is plain to rolling in nature. The

Northern Dimapur Bypass crosscuts the different drainage system at different Chainage.

Most of the drarnage system debouch from the sub-Himalaya through segmented piedmont
plain and ﬂow ina general southerly directlon through narrow conical or linear zones. Over a

certain dastance, they invariably flow along nearly straight, braided channels on bed of gravel

“and then follow a meandermg path in the flocd plam

facies - a piedmont plain facies and a flood-plain facies. The former is characterized by

dominance of gravel and the latter by sand-silt-clay. The road is passing through hills of

There are four-stepped Sequences of geomoerphic surface present in this area, which can be

_clearly discernible. The level difference between the successive terraces is the maximum at

the hrlly front Tt decreases gradually towards south. An interesting feature of the area is
hillocks made of granitic and gneissic rocks and geologically part of Karbi-Megalaya Plateau.
The plateaus are’geologicalty ancient and a part of the Deccan Plateau, while the hills are
Yo ng and geologrcally belong to the Himalayan group. Karbi Anglong itseif is spread over
tw separated areas. Its Harem Sub Dn is a part of the Meghalaya Plain while the Diphu and

Bokajan Sub-Dns are located in Karbi Plateau proper. The Harem Sub-Dn. is physiographically

" a part of the Jayantia hills of the Meghalaya plain and hence it is relatively low.

The Karbi Plateau proper is oval in shape and highly dissected along its margins. The central

“part is, however, high and has such peaks as chenghehison. (Singhason 1359m} and

Daubukso (1361m) The plateau gives out many streams to the surroundmg jow lands of

Golaghat & Nagaon drstncts and there are terraces at places where these rivers emerge to

o plains. These support tea gardens and Reserve Forests.

7 2.2.4Ge hydralogy

Gr undwater. accurs” under phreatic condition in the area. The general slope of the water
table is from north to south being more or less concordat with topographic slope. The
hydraulic gradient is highest in the piedmont plain on the north and progressively decreases
towards south. The shallow and deeper aquifers in the entire area are interconnected. The

piedmont plain forms the primary recharge area of the region. The quaternary sediment in
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Preparation ij DPR on EPC basis for 4-laning of Daboka — Dimiapur ) ENVIRONMENTAL

Section (Len

th 130.167 Jum) o'f NH-36 & 39 - — Dimapur Bypass — (Assam Part) SCREENING

"the|area gets completely saturated by rhid-monsoori. The average seasonal fluctuation of

watgr table in the area is around 3 m. Chemically groundwater from shallow and deeper

aquifers in the area are suitable for irrigation, domestic and industrial use.

2.2.2.550i

| ‘_ The| soil of the entire stretch is Alluvial in origin Deposition of alluviuni is mainly from the

rivefs passmg through the area. Aliuwal soil is generally fertile. Alluvial soil is either older,

which contains c!ay, sand, gravel and pebbles or younger (flood plain deposit), which

contains sand, gravel, pebbles, clay and fine classes. Cultivation area is observed in the

project stretch. Possibility of release and deposition of pollutants in soil, mainly Lead,

generated from vehicular movement is moderate. Characterization of soil through safnpling

and analysis has been done during detail monitoring.

7.2.2.6Land Use

of.

by

to

As

This portion of the I\Iational Highways (NH-36) passes thorough some densely populated area

Karbi-Anglong district of Assam state. On both side of NH-36 agricultural activity is very

much predominaht.r Orchard and roadside plantation of different species of plants are very

donIinant type of land use class in the area. A substantial portion of the study area is covered

Eanted'area_s, which lie on both side of the road.

River / tributaries constitute a substantial po’rﬁon of the land use 'cl,ass in this area.
7.2.2.7 Climate

'I"he*area experiences four distinct seasons i.e. winter, summer or pre-monsoon, monsoon
and retreating monsoon. The winter lasts from November to February, followed by brief
- perjod of summer. The monsoon commenices from May and continues up to September and
sometimes up to the 2™ week of October. The seasdn of retreating monsoon is brief and is
characterized by‘prlbgressively fair weather and morning fog of short duration. The minimum

temperature comes down to 9°C during month of December while the temperature shoots up

39 C in the month of July. Though the main monsoon rains begin in May, the pre-

monsoon showers start by mid — April and are often accompanied by hailstorms. The average

- yearly rainfall is quite high 2400 mm throughout the year, but more so in the wet season.

7.2.2.8Geop-En virbnm en tél Hazards

per the seismic zoning Map of India (IS: 1893-2002), the area under investigation fall

under seismic zone V. With reference to the MSK intensity scale used for all engineering
" design purposes, the region lies in the highest damages risk zone. Therefore, there is always
negessity to consider the factor of safety for highest earthquake intensity while formulating

any development programme.
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Preparation pf DPR on EPC basis for 4-laning of Daboka - bimapur . : ENVIRONMENTAL
Section (Length 130.167 km)} of NH-36 & 38 - — Dimapur Bypass — (Assam Part) - -SCREENING

7.2.2.9Ambient Air Quality

Therre is no past data_on ambient air quality in this stretch. Through recohnaissan’ce survey it

can| be’ assessed that, since most part of the stretch under rural category and vacant area,
_possibility of high level of gaseous and particulate pollution is -fess., In semi-urban to urban
area like DiIIai,-Laﬁorijan and Dimapur expeéted level of air poliutants compéraﬁvely higher
dué to commercial activity, residential emission and emission from vehicle. Vehicular traffic is
the| main source’ of - air pollution in the sfudy area. Monitoring of ambient air quality at
different stretches has been assessed to present status of air pollution. It has been found
that the levels of polll'utants ie., SPM,' C0;,, 503, Nox and HC are within the prescribed limits of
CPQB as shown in Table 7.10 A.

7.2.2.10 Water Quality

There is no past‘data on surface and ground water quality in this stretch. There are 2 major
rivers and a few minor channels, few bils and irrigation canals in the study area. Since during
construction of bridge' and road, surface water quality may bé affected, complete of water
1 _ | tjuality study is necessary. It has been found that Physical, 'Chemical. and bacteriological
| guality of water so'urce are within the prescribed limits of CPHEEO. This 'may be because of

the [fact that there are no industries in the area, as shown in Téble 711 A,

7.2.2.11 Noise Level

Since most part of the stretch is under rural areas, noise generated from use of horn by
vehicles at rural stretch is less. But at commercial and residential areas of semi-urban
. catggory-and turning curve of the road, expécted noise level is high. Measurement of ambient
noige level at Residential, Commercial and Sensitive areas will give the clear picture before
strengthening and upgradation of the project road. Noise levels in these areas are formed to

be within limits. prescribed by CPCB as shown in Table 7.12 A.
7.2.3 Biojogical Environment

: 7.2.3.18Status of Flora

The ‘project road is located in the high rainfall area with number of matured trees and
f . veggtation growth along side of the road. The following are the common plants recorded all

along the stretch.
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© Table 7.3: Tentative Floral checklist
! Name of Species Local Name Common Name Family
' Dalbergia - sisoo Siso0 Sesam ‘ Legumingsae
Tectona grandis Segun Teak Verbenaceae
Gmelina arborea . Gamari Gamar(Hill Teak) Euphorbiaceae
Trewia nuditiora: Bhelkar Bhelkar Euphorbiaceae
Figus religiosa Ahat Pipal Moraceae
Azardarichta indica Nim Neem Meliaceae
(gssia fistula Sonaru Sonaru Leguminacea
Caesalpinia pulcherrima Krishnachura Krishnachura Leguminosae
Arccanut i
Jia
Jalpai
Poma
Koras
Simalu
Satiyana
Sal
Sirish
Jungle Tree
Zizyphus jujuba Bogori Ber, Kul Rhamnaceae
Eucalyptus spp. Eucalyptus Eucalyptus Myrtaceae
Adcacia spp. Acacia Akashmoni Leguminosae
Artocarpus heterophyiius “Kanthal Kathal, Jackfruit Moraceae
Mangifera indica Aam Mango » Anacardiaccae
Svevagium cumini Jamuk Jam, Black Plum Myrtaceae
Ficus efastica Rubber Rubber Moraceae
Anthocephalus kadamba Odam, Kadam Kadam Rubiaceae
Bambusha sp. ' Bamboo, Bah Bamboo Graminicae
Acgle marmelos Bel Bel Rutaceae
 Cacos nucifera Coco Nariel, Coconut Palmae -
Lagerstroemia flosreginae Ajar Queen Crape Myrtie Lythraceae
Barassus flabelliter Tal Tal Palmae
Albegzea procera Koroi . Koroi Mimocea
Debdaru
Titachops

noted.

N

(6

ROW.
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In some stretches thick ‘plantatio'n of Sesam, Sirish, Eucalyptus, Segun, Acacea and Jigur are

Preliminary estimation trees indicates that total number of affected trees within the ROW is in
the]tune of 24,734 (Table 7.8). There are about 12,099 trees along the left side of the road

while there are about 12,635 trees along the right hand side of the road. Most of the trees
Bo) are in the girth' size <50cm 'There are also approx. 8446 nos., 995 nos., 20 nos.
affected trees bf "the-girth size 50-100 cm, 100-200 em, >200cm respectively exist within the
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7.2.3.2Status of Fauna

Road passes through plain agricUIturaI, residential and commercial land. There are 2 Planted
areas within the stretch. Only few social forest plantations are noted in the stretch. Therefore

existence of wild fauna is not reported. Only domestic animals are present.
7.24 - Status of Religious & Cultural Heritage Site |
Pran:fically- there is no cultural heritage site throughout the strefch of the bypass.
7.2.5 Status of Utility Services
As'the alignment is new, very less numbers of Utility Services.
7.3 o Preparation of Envirénmental Screeﬁing 'Déta Sheet-Environhen_tal Analysis

Environmental screening data sheet (km wise) is given in Table 7.9, That indicates Land use
within the ROW and just outside the ROW. Also type of natural, plantation and planted forest
tregs, existence of sensitive area, religious place, market and residential areas are also
indicated in screening sheet.

7.4  Salient Environmental Features

» The existing road alignment of Dimapur Bypass passes mostly through plain
agricultural land. But in some stretches, 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, Mango, Simur, Gulmohar, Sirish, Sesam, Segun, Eucalyptus and Acacea.

Among the big trees Mango, Jamun, Ahat (Pipal), Kathal, Bargad are more or less

common.

# Ditch, low lying area, pond and other water body are present Within the study corridor.

vl
v

Daboka—Dihapur section after road is passing through' congested area of Dimapur
Town. To avoid significant social and environmental impact, construction of Northern
Dimapur bye—paés for this area is needed. Acquisition of agricultural land, few beels

. are necessary for construction of bye-pass.
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7.5 Arep of Environmental Concerns and Risks
© . Seismicity ' poses another natural environmental problem. Other than. these natural
environmental hazards, there are some man-made/anthropogenic hazards also.
The major areas of concern from environmental angle appearéd to be as follows, from PESS:
> Felling of large numbers of roadside trees/ social plantation trees.
> Gaseous poIiUtion at commercial area, semi urban sections of road
% Dust and sound pollution particularly at sensitive areas during construction of road
> Protections of reserve and social plantation fof'est within and outside the ROW
»  Existence of natural water body very near to road -
7.6 Scopes and Necessnty of Detail Envnronmental Assessment

W|th the background of environment screening report in feasibility stage detail Enwronmental

Impact Assessment study is necessary to safeguard the environment impacts may arise from

new construction of Northern Dimapur Bypass by a 4-lane with divided carriageway.

[» To make an assessment which delineates the significant environmental effects of the
‘ project; _
» To describe and quantify the effects;
» To describe feasible mitigation measures for minimizing, eliminating, or offsetting
unavoidable adverse effects; and
» To recommend the most appropnate mitigation and/or enhancement measures
The| following activities have been taken up for preparation of detail Environment Assessment

Report: _ . '

.+ | Generation of primary 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
i 7.10. Monitoring has been carried out for two days for determination of parameters
like SPM. RPM, SO,, NOx, Pb etc.

b) Water qualify: Water quality monitoring has been carried out at 3 locations for

determination of common parameters. Table 7.11.
¢) 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 authorltles in respect to geology, geohydrology, drainage,
physmgraphy, 50|I flora, fauna, meteoroiogy and regional land use pattern

‘s | Assessment of potent|a1 positive and negative impacts associated with strengthening of
road on different enwronmental attributes.
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Prepgration of DPR on EPC basis for 4-laning of Daboka — Dimapur
‘Section (Length 130.167 km) of NH-36 & 39 - = Dimnapur Bypass — {Assant Part)

ENVIRONMENTAL
SCREENING

. Pog
The

Chec

are

Suggestmg cost effective mitigation measures relevant to project activities
Preparation of Environment Management Plan (EMP) which contents

. Momtonng requirements for mitigate measures '

= Institutional arrangement required for the purpose

« Cost of implementaticn to mltlgate measures and monitoring arrangements

sible 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

cklists of potential environmental impacts of the project are presented in Table 7.4 and

discussed in the following sections.
Table 7.4: Environmental Checklist

Action Damages to Recommended IEE(D) “Comments
Affectir}' Environment (B) Feasible No ‘Potential Significant
Environmental . Protection Significant Effect ]
Resources|and Measures (©) Effect Small | Mod | Major
values (A) (D1) (D2) | (D3) | (P4) )
- - Problem relating to Project Planning, Design and Construct|on
Disruption of Depends on type Checking on :
~ surface of adverse effect | whether there is. v o
- hydrology L any significant
resultinglin ' effect
impairment of
beneficial water
[ e uses : e em——— e o —_ N S ——— - —
-Encroachment Loss of precious | Careful planning Judicious
on preciqus ecology (flora to minimize and v envircnmental
ecology - and fauna) offset losses design can
- protect
‘ i biodiversity
“Impairment of Impairment of Careful planning ‘
fisheries/aquatic downstream to minimize and v
ecology gnd beneficial water offset losses
. other beneficial uses :
uses o
Erosion and Excessive soil Careful -
Siltatiop erosion and resurfacing or v
: impairment of replanting of -
downstream exposed area
water quality ‘
Environméntal | Loss of scenic | Careful planning
aesthetics values to minimize and v
offset losses -
Noise and ‘Nuisances to Careful planning Joint
Vibratian travelers and to minimize and v menitoring by
neighbors offset losses Consultant
Client: """ REWISED FINAL DETAILED PROJECT REPORT
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Action Damages to Recommended IEE (D) Comments
Affectinsé Environment (B) Feasible No ‘Potential Significant
Environmental ' Protection Significant Effect
Resources pnd Measures (C) Effect [ Small | Mod | Major
values (4) E (D1) (D2) | (D3) | (P4)
Air pollution - Nuisances and Control of motor. Joint
hazards health hazards to vehicle and v : monitoring by
travelers/workers industrial .~ ' Consultant
: ' emission
Highway runoff | = Serious. Careful planning
- pollution health/safety and O&M and v
‘ : hazards to competent
travelers and emergency
. . neighbors cleanup
‘Highway spills Serious Careful planning
of hazardqus | health/safety and O&M and v
materials hazards to competent
' ~ travelers and emergency
: neighbors cleanup
Impact on utility . Public Appropriate To the extent
" services inconvenience planning plus v feasible
" - due to disruption prompt action ' existing
of service ' utilities will
- o be bypassed
o Problem During Operation Stage B
Increase inair | With widening of | Control of motor _
pollutants road emission vehicle emission v
during the from the vehicles
operatioh less .
~ phase; since '
traffic volume is
predicted to be
_....._high . B}
Increase [n with widening of More or less
noise level due road noise - positive impact v
to the incrgase | generated from
in numbern of the vehicles less
vehicles padsing A ‘
through a point
_ per unit time o ‘ i
- Pollution pf Serious - Careful planning
surface runoff |  health/safety and O&M and v
-will occur from hazards to competent -
exhaust travelers and emergency
-8missior, neighbors cleanup
pavement and :
tire wear,
petroleum
product
dripping,
corrosion |of
metal
_ | B
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Actions Damages to Recommended " IEE (D) ] ' Comments
“Affectin Environment {(B) Feasible No Potential Significant
Environmental - Protection Significant Effect
Resources and Measures (C) Effect | Small | Mod | Major |
values (A) (P1) | (02) | (p3) | (O4)
The impact of 7 Positive beneficial Insignificant
the road effect, likely to R
improvement on stimulate the
the socio- economic growth
economic of the area
environment s
Contamination | Deposition of the " Control of
‘of soil chemicals from emission from =
" emission of the | the vehicles as - :
-vehicles as well | well as spill from
as spill from the the vehicles
N vehicles
Changes inthe | Areas presently Development i
land use pattern under forest should be as per 4
R area, agricultural development
land, may be control plan
" diverted for
| development and
other usages
along the roads
_expected ~
7.7.1 Environmental Impacts
7.7.1.1 Environmental Impacts - Construction Phase

During the construction phase, there would be large impact on ecology (flora and fauna) and
corﬁbarati#ely small impact on air, noise and water quality, and management of soil. Also
there would be some impact on quality of life due to inconvenience caused to public as a

result of construction activities.

Air lquality impacts are likely from general construction activities including land clearing,
construction of pavement, handling and 'transportétion of construction and demolition

materials, and from wind erosion of open sites and stock pile areas.

Noise pollution Wililoccur from operation of construction equipment including earth moving

and material handling equipment.
Water ‘quality impacts may occur from runoff and waste generated from construction
“activities. '

W

16,325 nos.), would need to be feeling as a result of construction.

ithin the Right Of Way (ROW) there are large number of affected trees (Estimated no.
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7.7.1.2 Environmental Impacts - Operation Phase

- Burjng the operation phase the environrhental impacts are likely to be mostly positive.
However, there could be some adverse |mpacts due to inadequate operation and

maintenance or control

Incriease in air pallutants load is expected during the operation phase; since traffic volume is
predlicted to be higher. It is essential that appropriate traffic safety measures are included in
_the |project design so that with the increase in traffic volume, movement of animal particularly

at forest stretch are not affected by frequent accidents.

Incriease in noise level is expected due to the increase in number of vehicles passing through
a point per unit time. Widening of the road will result in decrease in noise level due to

smaoth running of the vehicles and congestion at intersections/junctions as well.

Chronic pollution of surface runoff will occur from exhaust emission, pavement and tyre wear,
- petroleurn product dripping, corrosion of metal. 1t s envisaged that there is possibility of
positive impacts, during operation phase. Generation of dust from-vehicle movement will be

controlled and the drainage system will be improved to reduce adverse effect of soit erosion.

Contamination of- soil is expected due to deposition of the chemicals from emission of the
vehicles as well as spill from the vehicles. Also change in the land use pattern - due to
- . development along the roads is expected. Pollution risks will increase from transportation of

hazardous products during traffic operation.

Changes in the land use pattern i.e. areas presently under Reserved forest area, agricultura

land, may be diverted for development and other usages. However the status of the change

will |be insignificant. -

The impact of the road improvement on the socio-economic environment will be significantly
bengficial, as it is likely to stimulate the economic growth of the area. The specific benefits of
the|road improvement will include reduction in travel time, travel cost, reduction in the time

to bring the agricultural goods to the markets etc.
7.7.2 Mitjgation Measures
7 7 2. 1 Mtiﬁrgatlon Measures Constructlon Phase

ollowmg measures are recommended for mltlgatmg or minimizing the en\nronmental impacts
that are likely to be occur during the construction phase of the proposed project. The

contractor under supervision and direction of NHIDCL shall implement these mitigation

measures.

Prevention of erosion

Client: ‘ T T 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 V\rill be resurfaced and stabilized as soon as possible. ‘
> Stabilizations of soil at bridge'abproach, high embankment zone through plantation.

Protection of trees

1> Number of trees to be cut will keep at the minimum level by mod'iﬁing alignment. No

¢onstruction véhfcle will be ailowed to enter into the forest area. During construction
p'roper r:are woulr:l be exercised to avoid additional loss/cutting of trees. Construction
camps will be sited at least 2 km away from the foreét area. Trees with girth size 50
cm‘W'EII be trén‘splanted. To balance the ecological loss compensatory afforestation of

at least 49,000 trees will be done as per the arboriculture and landscaping plan.

Prevention of dust nuisance:

» On exposed construction surfaces during dry/windy periods fugitive dust generation
will be suppressed by spraying of water or other suitable means.
Workers 'wdrking in dust prone areas will be provided with masks and goggles.

Excavated material and construction materials transported by trucks will be covered

v

A\

. andfor wetted to prevent dust nuisance.

e and emission from vehicles and construction activities

No'i:'

» Al construction vehicles will be properly maintained and will have valid “Pollution

Under Control Certificate” .
Noisy constrl__rctioh activities will be carried out only during normal working hours and

Y

local residents will be advised of any unusual or unavoidable noise.

» Where feasible sound barrier will be provided in inhabited areas.

Relocation of utility services

- The

re is ho such case.

Prevention of dust and noise during material handling operation

¥ Dust and noisé producing activities such as stone crushing, bitumen and r:ement
batching plant etc, will be preferably located downwind and away from habitation

- settlement wherever practicable.

Prevention_of 50|I qround and/or surface water contamination -

v

| Allgnment 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.
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¥

Construction activity 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
rection of land environment ' |

Pro

Roa

yos

v

M|n|m|zmg the area of ground clearance excess cut & ﬂll as well borrow pits, avoided
contaminated sited. ' .

Avoiding ‘'embankment angles more than natural angle of repose for that soil,
replahting _distur'bed areas with grasses on embankment slopes to effectively limit the

surface erosion.

d safety and traffic management during construction

“Con

Ass

Hez

}

tractor will coordinate preparation of a traffic managerhent plan for approval of
am/Nagaland Government. The plan will include:

Provision of temporary safe access to school/residence, which will be blocked due to
construction. o ' '

Ith and safety of workforce

A\

1

vov

All.occupational and heaith and safety requ'irements for Workforce will be adhered to.
Penod;c health check up of workers WI|| be provided -

A physman s services will be retained to handle emergencies.

Workers engaged in construction activity will be provided with proper protective
equipment, | 7

Em_z,nronmentai health and safety con5|derat|ons at constructlon campsites and _construction

wotk-sites |
» Camps/compounds will be located so that they do not interfere with the existing
allgnment ‘
‘ » Camps/compounds will be surrounded with a bund or earth mound with controlled
| drainage outlet.
| » Campsites will have adequate provision of shelter, water supply, excreta and solid
| waste management, o
» Construction work-site will be properly barricaded and have adequate provision of
' drinking water, toilets and dispensing first aid.
: R Appropriafe ‘control measures  will be - taken to prévent' insect/vector diseases
| especially ‘malaria by measures such as spraying and/or preventing creation of
stagnant pool of water
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7.7.2.2 Mitigation Measures - Operation Phase

Impact. on physical and ecological environment and road safety due to increased vehicufar

traffic following completion of the project are the key aspects of operational phase impacts.

Prevention of Air Quality -ImDact

» 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 mitfgation measures 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.

Prevention of Norse Level Impact

> M|t|gat|0n at the same Iocatlons suggested under air quality during operational stage

will also coritribute in the,reductlon of noise levels.

v

Mitigation of noise at sensitive locations and areas having good habitation will also
include the postihg of signs prohibiting the use of horns.

Improvement of Road Safety

% Improvement of road intersection

v

Provision of'speed regulating sign at proper locations to control vehicles speed in

urban built up areas and sharp horizontal and vertical curves.

-
7

Provision of guardrails at bridge approaches.

» Provision of safety guard rails physicél separation of local traffic in built up portions.
Development and enforcement of Emergency Response P_Ian and contingency Plan
for accidents. - |

Provision of suitable lighting arrangement at intersections in buitt up area, grade

v

_separators,'wayside amenities, relief centers, Administration and_ Maintenance and
Base Camp Depots.

" protection of Land Environment

|3 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

v

climate condition will be considered.
7.7.3 Maoanitoring Plan

Effective implementation of the mitigation measures to mitigate or minimize the
environmental impacts would require the project to undertake. a comprehensive monitoring

pragramme. The ob]ectwe of the monltormg programme is to ensure that the constructlon

Client: ' REVISED FINAL DETAILED PROJECT REPORT
National Hiﬁhways & Infrastructure 7-15 Archtech Consuftants Pvi. Ltd.
Developmient Corporation Limited : o R




Preparation

of DPR on EPC basis for 4-laning of Daboka — Dimapur

- ENVIRONMENTAL
SCREENING

Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

ang
ma

act

vities of.the prOposed project are presented in Table 7.5.

operation .activities are carried out in an environmentally sensitive and responsible

nher, and in accordance with the recom‘rhendations of PESS. Recommended monitoring

~ Table 7.5: Sumi‘nary of Environmental Monitoring Programme

Monitoring Category . Type of Monitoring Frequency | Performed
. by _.
- ___CONSTRUCTION PHASE
| Soils ‘
Erosion Monitor proper management | Monthly Contractor
e R of excavated soil ' |
Surface and Ground Water Quality e
Surface runoff management =~ - Monitor measures taken to ; Weekly Contractor/
o o prevent surface runoff - PCB
Air/Noise Pollution : ' e
Dust - emission during site preparation, | Monitor adequacy of dust | Daily -Contractor
excavation ‘ : suppression measures
S ‘ undertaken N
i Storage and transportation of construction | Monitor - adequacy of [ Daily Contractor
: materials, excayated soil and silt- measures - undertaken to ‘
_ _ o L prevent fugitive dust - g
Noise and- emissions from . construction | Monitor ‘Pollution  under | Weekly Contractor/ [
~ | vehicles : : Control”  certificate  are Pollution
' current  for  construction Control  Board
‘ vehicles (PCB)
Health and safety of construction workforce :
Health and safety requirements Monitor adherence to all | Daily to | Contractor
' occupational - and  safety | Monthly
7 requirements . -
Health check up of workers Monitor adequacy of health | Monthly “Contractor/
check up service provided Govt.  Health
including attendance of the Dept.
physician retained and the
extent ‘to  which the
workforce is availing this
Maintenance off health and safety records of | Review and monitor health | Monthiy Contractor/
work force : : - | and safety records to ensure Govt. Health
all project related accidents Dept.
are being properly
‘ . investigated and reported
Sanitary conditipns of construction campsite Monitor. -provision of shelter, | Daily to | Contractor/
: ' water supply, excreta and | Monthly Govt,  Health
solid waste management at Dept
- campsites
_Road Safety %ﬂ@fﬁsﬂﬂnaggment SR . i
Traffic management plan Obtain approval to traffic
' management plan  from
Assamn Police IO e
Monitor adherence to the | Daily to | Contractor
o . traffic management plan _Monthiy
Review road safety record - Review and monitor road | Monthly
- ' ' safety records to ensure all Contractor/Poli
' project related road | ce Dept.
' ,__, accidents are being properly L

Client:

National Highways & Infrastructufe

REVISED FINAL DETAILED PROJECT REPORT

7-16

Developmen

t Corporation Limited

Archtech Consulfants Pvt. I.td.




Preparation

of DPR on EPC basis for 4-faning of Daboka — Dimapur

" ENVIRONMENTAL

Secﬁo_n‘ _(Length 130.167 km) of NH-36 & 38 - — Dimapur Bypass — (Assam Part) SCREENING
Monltorlng Category Type of Monitoring Frequency " Performed
S by
| investigated and reported -
_Community Life and Economic Activities .
Access to community and private properties Monitoring impact of project | Monthly !
| activity on dwelling and E
| i business in the project area |
| " Pamage to public and private property Monitor construction | Daily to | Contractor
; ' activities to ensure public | Monthly
and private property is not
damaged or proper
- development of
\ | compensation package
( Public Awareness :
; Awareness campaign highlighting the Iong Review and monitor. | Daily .~ to | NGO
term benefit of the project and public | effectiveness of the | Monthly
cooperation Jo overcome - short term | awareness campaigns '
construction phase inconvehiences .
‘OPERATION PHASE -
‘Operation and Maintenance of the System e
Unscheduled maintenance/repairing as result | Monitor adequacy of | Quarterly
of accidents or damage of the road implementation of
" : preventive and all
unscheduled  maintenance
work inciuding  periodic
observation of present road
facility, timely completlon of
N work, etc.
“Discharge of Solid Waste and Ligquid Waste o
Discharge of solid and I|qU|d waste into the . Monltor Discharge/Throwing | Ongoing NGO
road particularly at semi urban area of solid and liquid waste into | Monthly

7.8
The
con

disg

prirt
In 3
| pub
the

ussion,

Public Consultation .

'in—depth interviews. with key informatics,

the road

Focus

environment is given hereunder,

Public consultation started prior to commencement of engineering design. The

sultation process established for the project has employed a range of formal and informal

Grdup Discussion, on-site

consultation and meetings. The enactment of the participation and consultations with the
nary stakeholders was done at local or village level in areas where problems were noted.
ddition, NGO group undertook an awareness campaign to highlight the benefits that the

lic would derive from these projects. Issues discussed and community perception about

Table 7.6: Issues of the Public Consu!tation

Key Issues/Demands .

ACtIOl‘I to be ‘I_"e'k'en

11 The number of trees going to be affected due to
‘| construction should be compensated with new
plants, trees at the earliest

As per the reqwrements of the
concerned Divisional Forest Dept.
trees will be planted in the ratio
_of 1:3 whichever is applicable

Client:

Developmen

REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure
t Corporation Limited

717

Archtech Consultants Pvt. Lid.




Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur o ENVIRONMENTAL

Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Parf) o ___ SCREENING

' Sr. No " . Key Issues/Demands Action to be Taken

2

Increased noise level will cause adverse impact on | Stringent control measures will
human health _ be adopted = which includes
' reduction in speed limit, no horn |
signage, restricted traffic in night
time

The water. quality and environment should be | Proper sanitation and drainage
protected during construction of the road facilities will be provided during
: construction and operation phase

Provision of better road engineering design will | Dense plantation and noise
minimize noise levels that are partlcularly severe at | barriers will be provided on both
semi urban places . sides of the sensitive area

Dust due to cru shers should be m|n|m|zed and | Carefully controlled and
steps should be taken by the Government ' continuously implementing soil
wetting will be done

Physical relocatlon should be kept at-the minimum | Community consensus to “be
level . evolved '

Watercourses such as nala, ponds tube wells | Disturbance to these
should not be disturbed watercourses will be avoided to

: the maximum possible extent at
design stage '

Publlc facilities should be enhanced along the | Suitable enhancement measures
1| project road ‘ . will have to adopted at certain
locations as per EMP

79

fo

Environment Management Plan

An environmental management plan has been proposed along with institutional arrangements

effective implementation, m'onitoring and reporting. It is envisaged that all stake holders

-

i.e.| the NHIDCL, Forest Department the design and supervision consultant, contractor,

wonmental consultant and publlc/NGO s will play their role in effective implementation of
{Monitoring pian and respon51b|I|ty discuss in section 6.3). The effort of all agencies will
be to bnng together by the “Environment Management Unit” proposed to be set up under the

Pro ect Impiementatlon Unit of the NHIDCL. This unit will also- arrange tralnlng of the staff

“inv Ived in monitoring of the implementation of the EMP besides takmg steps to create

aw ‘ reness: amongst the public and stakeholders.

Most environmental impacts from the project will arise during construction. Items such as air
pol ution, surface water pollutron ground water pollution, noise pollution, preservation of
ec logical resources, respect for cultural and religion sentiments, labour health, accidents and

safety will be controlled by making suitable provisions in the BID documents and assigning

' the resp0n51bil|ty for implementing mltlgate measures to the contractor.

During operation phase it is proposed that NHIDCL will monitor periedically air, water, and
noise pollution for suitable action as necessary. The primary post construct'en responsibility
of the Forest Dept. |s maintenance of compensatory and transplantatmn trees by watering,

manuring and spraying of pesticides and insecticides.
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Preparatian

af DPR on EPC basis for 4-laning of Daboka —~ Dtmapur
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

ENVIRONMENTAL
SCREENING

7.10 PI3

7.11

TH
ab
su
en

im

nning Consideration:

b) Minimum tree felling through proper selection of alignment and by other means of

.judicial road designing

Provision of underpasses and arrangement df cautionary sign.

Provision of good drainage system throughout the stretches

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 Iand for road side plantation bn both Sides of the road

g) Protection of religious places, utlllty services through proper selection of new

ahgnment 7

h). Protection of éoil of the embankments at river approach
i)

)
k)

Provision of road sign at suitable locations
Protection of na/a and water body near the road alignment

Provision of Truck bays and service roads

Implementation of EMP and Costing

e analysis of existing conditions, potential impacts and rﬁitigation measures suggested
ove would neéd effective Environment Management Plan, which is proposed to be
bmitted sepa‘ra.telly. EMP will include the organizational and staffing arrangement,
vironmental training, monit_oring procedure and record keeping. A tentative cost for

plementation of environment management plan on different items ‘is expected to be

R"-f 414.00 lakh. Details of cost estlmate are given in Table 7. 7

Table 7.7: Tentatlve Cost of Environment Management

Total
Cost in
L Rs (lakh)

Unit
(Rs.)

Items Particular Assumption Rate

1. During Construction Phase

700/-  plant | 273.00
| including 2 yrs

maintenance

Road side tree plantation and | 39,000

maintenance

including 2 yrs |

maintenance

Transplantation of the young trees

o Flowering shrubs at the median .

20000 shrubs | 500/- - plant.| 10.00
including 2 yrs

_maintenance __|

Dust suppression LS (35.00 km) 400

Aesthetics and landscape - LS (35.00 km) - .

To be included in Engineering 10.00

Design (tentative estimate)

Erosion control along. high embankment

5 sites with the | 4000.00  per | 20.80
frequency twice | sample
in a week for 52

| weeks

Air pollution Monitoring
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of DPR on EPC basis for 4-laning of Daboka — Dimapur

Preparation - ENVIRONMENTAL
Section {Length 130.167 km) of NH-36 & 39 - — Dimmtapur Bypass — (Assam Part) SCREENING
‘Sr. Items Particular Assumption Unit - Rate | Total
No. (Rs.) Cost in
o o | |Rs(lakh)
8 Noise Monitoring 6 sites with the | 200.00 per | 1.26
' ' frequency twice | observation
in a week for 52 .
weeks ,
9 Water Quality Monitoring | Once in all the | 5000.00 per ;1
four seasons at | sample
| 5 locations o
10 Project level. specific
mitigation/enhancement o
a) Noise barriers _ LS ) 200
b) Rehabilitation/enhancement of | LS {approx.) ' 4.00
. ponds o
¢) Rehabilitation/enhancement of | LS (approx.) 10.00
. religious place ‘
d) Market place improvement LS '50.00
e). Underpasses  for  animal | LS 4,00
: movement } o I
11 || Disposal of Sewage effluent and solid | 2 - 150000.00 1 3.00 ‘
‘waste - : ' ) I
Total (1) ... .| 400.06
- ‘ - ~ Say | 400.00
77777 I1. During Operation Phase )
1 Expenditure on Environmental unit in'| LS 10.0
Project Implementation Unit - S
2 Air pollution Monitoring Twice in a week | 4000.00 2.88
' o for 4 weeks in|
three seasons
‘ at 3 locations ‘
3 Noise Monitoring Once  in week | 200.00 -10.00
' S for four weeks - :
in four seasons |
IR at3locations | ot
4 Water Quality Monitoring Once in  a | 5000.00 0.60
: ' season in four
seasons at 3|
stations o
,,,,,, R Total (II) 11348
o Grand Total (I+II) 414.00
Table 7.8
. Girth Size (¢m) ~ Number of Trees
_ - within ROW in
Dimapur Bypass
<50 6,886
,,,,, 50 - 100 4,640
~ 100 - 200 542
>0 o9
.. Total | 12,077 |
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Preparation|of DPR on EPC basis for 4-laning of Daboka ~ Dimapur ENVIRONMENTAL
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Parl) SCREENING
'Dimapur Bypass Km wise affected of trees
Chainage No of Trees
Ch. 118.05 to 121.00 2,802
Ch, 121,00 to 124.00 3,740
Ch. 124.00 to 127.00 2,589
Ch. 127.00 to 130.00 2,674,
Ch. 130.00 to 133.00 272
Total Trees affected 12,077
Girthwise felling of number of affected trees in Dimapur Bypass (Assam Part)
Design Km Trees in Girth :
LHS RHS < 50 . 50to 100 to >200
‘ _ ' cm 100cm | 200 cm cm |
118to 121 1380 | 1422 | 1788 987 27 0
121 t0 124 1934 1806 2042 1656 492 .0
124 to 137 1143 -1 1446 | 1471 877 241 0
127 to 130 985 1689 1430 1008 227 9
- 130 to'133 170 | 102 155 112 5 0 1
_ Total 5612 | 6465 6886 4640 542 9 12077
Table-7.9: Environment Data Sheet
Km Chamage Environmental Features Remarks
{From| LHS e RHS
__Daboka . ' ‘ _ - ‘
118.00 to Inside ROW: Ditch, open | Inside ROW: Ditch, open  Feling of roadside
121.00 - land, road side trees mainly | land, roadside trees mainly | trees may be
Ahat, Mango, Gamari, Sirish, | Mango, Sesam, Sirish, Simul, | unavoidable for
‘ S|mul : paddy field, vacant land. coneentric design.
Outside ROW: Open land, | Outside ROW: Open land,
Paddy land, ditch, fallow land; | Paddy land, ditch, fallow [and'
trees present ‘ trees present o
121.00 to Inside ROW: Road side | Inside ROW: Roadside natural Fellmg of mature
124.00 natural and plantation trees like | and plantation trees like Ahat, : trees may be
Ahat, Simul, Mango, Gamari, | Simul, Mango, Casea, Sesam, ' unavoidable for
Sirish; paddy field, ditch - | Gamari, Sirish; paddy field. concentric design.
B Outside ROW: Common trees | Outside ROW: Commen trees | B o
1 124.00 to Inside ROW: Trees mainly | Inside ROW: Trees mainly | Feling of roadside
127.00 Simalu, Sirish, Jamun, Mango, | Simalu, - Sirish, Sesam, Arjun, | trees may be
; Krishnachura; paddy field. Kadam, Jamun, Mange, | unavoidable for
f T Krishnachura; paddy field. concentric design.
? Outside ROW: Mainly open | Outside ROW: Mainly open
and tea plantation, village | and agricultural paddy land,
residential and few commercial | village residential and few
? shops; trees common. commercial shops; trees
: " _ common. B B
1127.00 to Inside ROW: Trees mainly | Inside ROW: Trees mainly |
i 130.00 Simalu, -Sirish, Jamun, Mango, | Simalu, Sirish, Jamun, Mango,
i i Krishnachura and Bhelu; Krishnachura and Bhelu. i
P ' Qutside ROW: trees common. |
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur ENVIRONMENTAL
Section (Length 130.167 km} of NH-36 & 39 - — Dimapur Bypass — (Assam Part} SCREENING
Km Chainage . ___Environmental Features Remarks
(From |. LHS " RHS .
Daboka e
Outside ROW: Semi urban | .
residential area, few tea plant, |
. - thick tree cover. - e ]
130.00 to Inside ROW: Trees mainly | Inside ROW: Trees mainly | Felling of trees may W
133.00 Simalu, Sirish, Jamun, Mango, | Simalu, Sirish, Jamun, Mango, | be unavoidable for
Krishnachura ~ and Bhelu, | Krishnachura and Bhelu, | concentric design.
Eucalyptus, Sonaru, Kathal, | Eucalyptus, Sonaru, Kathal, ‘
Sesam; ditch, bamboo tree, | Sesam; ditch, bamboo treg,
few residential. o few residential area; '
Qutside - ROW: Mainly open | Outside ROW: Mainly open
and agricultural paddy land, | and, agricultural paddy land,
village .- residential and few | village residential and few
commercial shops; trees | commercial shops; . trees
_common, bambog tree. common, bamboo tree. o
Table 7.10 A: Ambient Air Quality Monitori-ng Data
sl. Name of Allotment Level mg/m’® Remarks
‘No. Sampling . —
Station SPM _RPM. { SO NOX [olo] Pb
i Dillai 60 35 15 12 0.5 | 0.12 | Figures in
| (100) | (75) | (30} | (30) | (2)mg | (0.75) |the
o] . . ' ) . : ol Bracket
.2 1. Belijan 120 40 15 12 0.6 0.2 indicate
|- (200) (100) (80) (80) {4} mg (1.0) permissible
) . i o i limit in
. 3. | . Gautam Basti 100 25 16 15 0.7 0.1
‘ . ‘ respective
(200) |- (100) | (80) | (80) | (Hmg | (1.0) P
area for 24
hrs
|
average
Table 7.11: Location of Water Sampling Sites ('Assam Part) -
-S1. No. T Location (km Chainage) from Daboka | _Sample Code
L Surface Water :
1 River Dhansiri ' SW1
2 Nala (18 Kmp) B sSw2
' - Ground Water
1] Tube well water at Dilai GW1
2 Tube well water near Gautam Basti GW2
Client: . REVISED FINAL DETAILED PROJECT REPORT
7-22 Archtech Consultants Pvt. Ltd.

National Hig[-ways & Infrastructure

Developmen

Corporation Limited
I T




Preparation if DPR on EPC basis for 4-faning of Daboka — Dimapur ENVIRONMENTAL

Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) SCREENING

Table 7.11 A: Wéter Quality of the Study Area (Assam Part)

-WSI. No. | Parametér | S Sw1 ' sSw 2 |
:l. Phy“s.;.i;aii-Char;cteristics _
ColoUr'(Hazén Unit) - <5 | | _ <5
Odour (TON) - - _ 10 | 10
Temperature (°C) - I <
I " ‘ - - SR _7_1 }
EIect.ricalI Conductivity (Us/Cm) e &7
| Total suspended solid (mg./1) ] 40 10
Total -l.)}rs;olved solid (mg./l) 60 . 66
2 Minéralogiéal and chémical o
‘charactories
Chloride. (as € (ma./1) | | 4.92 | se
S_uln;.Jhate (.és $0,) (ma./1) s s
Total Hardness as CaCos (mg./1) 30 o
| Célcium (as Ca.)m(rrrﬁg./l) - . 8 _ 7 “
; ) Magné;ium {as Mg) (mg.1/I | 1.5 - 71(; 7
| Nit.r-é.t-e_; _(as Nos) (mg./!) B <5 o <5
3 ‘Nutrien‘ts
| emkedsninogen (may | 080 o
N Amgt-);i‘;‘.cal Nitrogen (mg.1/1) 022 ] 022 | |
Totablu}’g;.;s;t;éte - Phosphorus {as w0l | <001 | “ '
P04, mg./N T
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Preparation aof DPR on EPC baéis for 4-laning of Daboka - Dimapur

ENVIRONMENTAL

'Table 7.12 A: Ambient Noise Quality Data (Assam Part)

Section (Length 130.167 km} of NH-36 & 39 - ~ Dimapur Bypass — (Assam Part) SCREENING
| SI_. No. Pafameter SWi1 ' SW 2
X Demand Analysis Report _
Dissoi;éd_okygen (mg./1). 4 4 )
COD (mg./1} <10 <10 A
BOD (.3.da.|ys, 27°c (mg./I) <2 <2
5 Metall.lu.l"gica'l Characteristics )
Maﬁganese (as Mn)/ {mg./1) 0.08 0.10
Iron (as>Fe) (rﬁg/l) | 0.10 d.13
Lead (as PI) (mg./l) 0.05 0.06 _
6 Bad;riological Status
| Total Coliform (MPN/100 ml) - 5x10° 5x10°
Faec‘al‘ colifc;}}n-(MPN/loo m) 2x10° 2x10° .
Tablé 7.12: Location of Noié_e Leve! Monitoring Sites (AssamPar:)” o
-Sl. ~ Location (kﬁ (.:h.ainage') from Distance Description of Monitoring Site
No. ' Daboka . from the C/L . : '
: : - - .of Road (m) .
-1 Dilai, near startjn‘g point of Bypass - 5 Forest area
2 géutam Basti - N, 20 Sensitive area

sl, Location (Km Chainage), Zone Day Time Night Time
No. | B Leq (dBA) Leq (dBA)
1 | Dilai near starting point of Bypass — 30 20
Forest Area (50) (40)
2 | Gadtam Basti — Sensitive Area 25 20
_ (50) (40)

Figures in {|) indicate perfni‘ssibl_e noise level as per CPCB.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur SOCIAL ASSESSMENT &
Section (Lengiih 130.167 k) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) RESETTLEMENT PLAN
CHAPTER 8
NITIAL SOCIAL ASSESSMENT & PRELIMINARY LAND ACQUISI‘I‘ION /

‘_|-|

RESETTLEMENT PLAN (ASSAM PART)

| : :
8.1. Intrioduction

8.1.1. The goals of the pro_]ect are:

a) i Socio- economlc development through efficient transportation system
b) Improvement capacity and good riding quality of Highway infrastructures
C) . Providing adequate transportation infrastructure to the local people for significant

: impact nurtunng their spirit of enterprise.
d) Improvement in quality of life and social status through the |mplementat10n of
| Highway development of the region. '

A road net work is an essential requirement for poverty reductlon as it provides access to
| marl(ets |ntegrates markets in different areas, mltlgates the risks to which the poor are often
more exposed, and improves social welfare resultlng from the increased acccssicility to basic
soci%:l services. Better mobility and delivery of services due to improved road, help the people
of chat region to earn higher Wages and diversify their economic activities. Employment
gem;%ration resulting from road construction and maintenance or from enhanced business
oppqurtunities, will increase the economic activity which is very crucial in raising income at the

‘ project affected area. The availability of reliable transport to input and output markets,
stimulates cash crop farming in isolated areas, and lowers transport costs, which influences

~accass to off-farm employment opportunities. The transition from subsistence farming to a

market econonty -.is_thtis accelerated, so that the poor are better off than merely being self-

sufficient.

Better transport links |mprove €Cconomic ef'flcaency, foster trade, facmtate mterreglonal
integration, and reduce the cost of trucking. Improved local roads will help and boosts the
rural economy by prowcl_lng the less developed communities better access to regional _market
centres.

The! transport corridor (NH-36) is of strategic |mportance in the economic development of

' nor‘dheast India and the neighboring countries of Bangladesh Bhutan and Nepal. This corridor

is the major trade route for India’s northeastern states.
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Preparation of DPR on EPC basis for 4-Janing of Daboka — Dimapur S0CIAL ASSESSMENT &
Section {Length 130,167 km). of NH-36 & 39 - — Dimapur Bypass:— (Assam Part}. RESETTLEMENT PLAN

On ¢completion of our contemplated development of stretch of NH-36, & Dimapur Bypass part
of the connectivity‘road network will open up a wide horizon to the people of other region of
the gountry, which will also accelerate the socio-economic development of the region. Better

mohility, less travel time, lower transportation cost, less vehicle operating cost, good riding

" quality and comfort will have tremendous effect on the quality of the life of the people in that

region. More employment generation, scope of setting of subsidy industries even during the
perié:d of construction will uplift the economy of the region. Exchange of cultural heritage,
eduqtational facilities, a_n_d more health care consciousness will be developed on completion of

sucH trunk road.

8.1.2. Thjsi chapter deals with matters relating to social viability of the projecf. The issues being

8.1.3.

exanfhined herein would include the extent of damages to properties likely to be caused by
im'pliementation of the project, how the project affected persons would react, magnitude of
.resefttlement cost, socially acceptable resettlement action plan etc.

Guié:lelines for the Social Screening:

Sornfe guidelines for the screening Reports are as follows:
(i) | Social groups: 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 status. Social groups can be quickly and easily
identified when planning assessment by sitting down with community leaders and

asking some key questions to them.

(i) Ethnic groqps : 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.
(ii);  Consuitation with Women shduid aim to produce a meaningful understanding of how

men and’ women may be involved in different activi’ties within the project affected

! area.

8.1.4. Dev'elopme'nt p'rojects in general and road development projects in particular bring about
changes in socio-economic and environmental conditions in the project influence area. The
deveiopmeht-impacté do not, generally, remain confined to the Immediate Impact Area,
but?spread over to a considerably wider area, which may be termed as the zone of influence.
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Preparation of DPR on EPC basis for 4;Ianing of Daboka ~ Dimapur _ ' l SOCIAL ASSESSMENT &
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur. Bypass — (Assam Part) ‘RESETTLEMENT PLAN

The |zone of influerice may be categofised into three groups - Immediate Imipact Area,
Intermediate Influence Zone and Outer Influence Zone. The number of villages
throligh which the b_rdject corridor passes  constitutes Immediate Impact- Area. The

Intermediate Influence Zone comprises of. concerned police stations area and is even

extehded to the administrative boundary of district(s), through'which the project corridor is
travq:‘ersing, while the Outer Influence Zone is the concerned state(s), as a whole.
8.1.5. Roads are agents of change. These changes may be positive or negative or both. They are
_ resplonsmle for both benefits and costs to the existing balance between men and
enw!ronment. On the positive side, it accelerates the process of overall socio-economic
devélopment of the region. On the negative side, it may cause damage to eco-systems, more
part;icularly when if is- required to uproot trees and greens. Secondly, ‘a good number of
pe0|iale are adverseiy affected The affected persons may incur loss of the following types:
agntultural land, homestead land, living quarters and other physical infrastructures due to
‘ derﬂollhon of buiidings, commercial and -business activities, occupled land (adverse
posé,esswn or with permission of owner), structures (illegally constructed) for dwelling or
busmess, tenant contract or farming. Moreover, the project road may also cause damage to
comfmunity facilities and utilities, like, potable water source (e.g. Tube well, well etc), market
blacie, schools, plaée‘-of worships, community centers or clubs etc. It is worth mentioning that
* the laffected ‘propérties, in the case under reference, may be classified into three categories

: i.e.,éprivate, public and places of worship. -

8.2 The Project road

The: Project Road runs from Daboka in Assam to Dimapur in Nagaland (some part), from
38. G)O km to 168.167 km, and includes northern Dimapur Bypass startlng at 159.400 (existing
“Ch. ) of NH-36 and ends at 124.200 (existing Ch ) of NH-39. _
Nag{aland is a hill state located in the far northeastern part of India. It borders the state of
| B Assaf\m to the west, Arunachal Pradesh and part of Assam to the north, Myanmar to the east
and!Manipur to the south. The state capital is Kohima, and the largest city is Dimapur. With a
population of nearly two million people, it has a total area of 16,579 km — making it one of
theismallest‘states of India. The tribe of Nagaland are Angami, Ao, Chakhesang, Chang,
‘Khigmniungan, Konyak, Lotha, Phom, Pochury, Rengma, Sdmi, Sangtain, Yimchungru,
Ze.Iiang. o .
Thele is one Railway Crossing {ROB) on our study corridor. There are 3 Major RCC Bridges &
6 Minor Brldges and. 46 Box Culverts of different sizes along our praject corridor. All along the
Bypass PrOJect Road, ROW to be acqulred is 60.00 m.
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Preparation of DPR on EPC basis for 4-laning of Daboka ~ Dimapur SOCIAL ASSESSMENT &
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) i RESETTLEMENT PLAN

8.3

84

The leconomy of Nagaland is predominantly based on agriculture. 68.03 percent of the

working populations pursue agriculture and other allied activities as their chief means of
livelihood. The per capita income of the State is Rs.13,052 for the year 1997-98. Nagaland

ranks 11" in the human resource development index. More than 358138.7 hectares of the

totaliland area of the State is under forests. Nagaland is rich with regard to its. mineral wealth.

But Jdue to lack of modern mdustnes proper utilization of these resources have been

. restrlcted

Obj%:ctives of Social Screening

The main objective of conducting social screening is to provide inputs of social concerns to be
dovetailed in projecf design and to avoid or minimize the adverse social impacts with the best

possible engineering solutions at minimum: cost in close coordination among engineering,

" environmental and social experts during the entire design process. The instant social

screening exercsse is intended to assess the negative impacts (direct, indirect or cumulatwe)
and| to' suggest mttlgatmg measures to avoid or at least minimize the adverse lmpacts on:

nearby communities and natural enwronment people and properties falling on the direct

path of road development, people mchrectly affected by the way of disruption of livelihood,
| .

- . bregkage in community linkages, impacts arising from land acquisition and resettlement,

impiacts on indigenous people (SC, ST, etc), impacts on human safety etc. To minimize and/
or avmd the adverse impacts, necessary modifications are to be made at design stage. But in
casés of unavoldable negative impacts, these would be m|t|gated through suggested

approprlate measLires to be adopted during construction and operational stages.

PuHIic Consultation And Participation

Parﬁlupatlon IS a process through which stakeholders influence and share control over
development initiatives and the der:|5|ons and resources which affect them. The effectiveness

of R&R programs is directly related to the degree of continuing involvement of those affected

by ljhe project. Comprehenswe planning is required to assure that local government NGOs,

host populatlon and project staffs interact regularly and purposefully in &l stages of the
project. Participation of persons directly affected by Project is a prerequisite of R&R policy, if
its programs are to be suited to- the needs of the resettiement popo|ation. PAP involvement
increases the probab_ilify of successful resettlement and rehabilitation. The overall goal of the

consultation program is to disseminate project information and to incorporate PAPS views in

“the R&R policy. The specific aims of the consultations are to:
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.a)‘ Improve project design and lead to fewer conflicts and delays in imp!eme'ntation
b} Facilitate development of appropriate and acceptable entitlement options.
) Increase fong term project sustainability and ownershipr
-d) Reduce problerns of institutional coordination
e). Make the R&R process transparent and reduce leakage.
) Increase effectiveness of sustainability of income restoration strategies, and improve

| coping mechanisms.

A stiate' level workshop is to be conducfed With participation from key stakeholders including
Iocal NGOs, academic institutions, government officials, and others, The purpose of this

qtake-holders workshops is to present and discuss the project content review the policy

reseittlement, and to reach on agreement on the implementation mechanisms and
coorédination among different groups and agencies. The proj'ect will continue to document
howé people's views ha_ve been taken into consideration in a meaningful way. It will ensure
tnaté groups and individuals that are consulted are informed later about the outcome of the

decizsion-making process, and how their views have been incorporated.

8.5 Preiiminary ReSettIement Plan
Thiai resettlemenf plan.(RP) has been prepared in accordance with National policy of India
endiother social safeguard policies designed to protect the rights of the affected persbns and
7 ‘com?munities. The primary objectives of- the RP are to mitigate the adverse impacts of the
prszect and to assist the affected persons (Aps) in resettlement and restoration of their
inccﬂime and livelihoods. | .
Theé‘Resettlement_F’Ian has been prepared keeping the following broad objectives :
0 The negative impact on persons affected by the project would be avoided or
f minimized. ' j
0 - Affected people and the beneficiary population will be informed and consuited about
the project and its design.
0' Where the negative impacts are unavo:dable, the prOJect—affected persons will be
. : assisted in improving or regaining their standard of Iwmg. Vulnerable groups will be
: identified and assisted in improving thelr standard of living. 7
0 People’s participation will be undertaken in planning and |mplen entation of the
] project.
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¢ | Al information related to resettlement plan and implementation will be disclosed to
. APs.

TheiRP is based 'dn the general findings of the census/socio-economic surveys, field visits,
and meetlngs with varldus project-affected persons in the project area. In view of the human
dlmensmn involved the possible social impacts have been integrated into the improved
aIternatl\._fe engineering designs to minimize resettlement and displacement. These benefits
‘have been achieved by adopting engineering solutions like underpasses, bypasses, raised
pavement service roads, ROB’s and reduced median at congested segments. The RP
prowdes detailed gu|dance on how to |mplement provisions in the policy framework including
mstltutlonal arrangements and budgets based on enumeration of project affected people with
entltlements under the framework. The RP identifies (i) type and extent of loss of assets,
T mclddlng land and_houses, (ii} type and extent of loss of livelihood or income opportunities;
{iii) fcoﬂective losses, such as common praperty resources and social infrastructure; (iv)
entltlement matrlx and provisions for relocation assistance and restoration of
busrhesses/lncome and (v) institutional framework for the mplementatson of the plan,
mcludlng momtorlng‘_and evaluation. It is expected that the impact on APs, including roadside
smakl business enterprises (SBEs), will be limited due to relocation opportunities close to their
_existing locations and additional assistance for shifting and resettlement. The RP also
addresses other 'interrelated socio-cultural impacts — for example indigenous/vulnerable
grodbs, issues of road safety, trafficking of women and AIDS/HIV -~ with road widening and
improvements In sum, 'the RP has taken an integrated and holistic approach to dealing with
prOJECt impacts and aims at rebundlng lives and livelihoods of those affected as quickly as
posehble Itis de5|gned to involve all stakeholders, including roadside communities and other

' user groups, in the planmng and implementation of the project. The RP will be revised and

updated by the PrOJect Implementation Unit (PIU), based on the ﬁnal technical design.
8.6 Thd National HighWays Act

For ‘LA the Act defines the various steps of the process as follows: (i) section 3A — power to
. acquire land; (ii) 3B — power to enter for surveys (iii) 3C — hearing of objections; (iv) 3D -
declaration of acquisition; (v) 3E — power to take possessmn; (vi). 3F — power to enter into

the |land where Iand has vested in the central government; (vii) 3G — determination of

amgunt payable as compensatlon and (viii) 3H — deposit and payment of amcunt. The Act
rqunres that the processes must be completed within a year from 3A to 3D. The acqu|5|t|on
proctess is faster due to central government co-ordination and provisidn for arbitration or
’ pow%er of civil court for trying any LA-related diepute. Although NHAt Act significantly reduces

the time frame for acquisition, the rules and 'principles of compensation are derived from the
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LA Act of 1894 amended from time to time. The Act covers only legal title holders and

provides for : (i) market value of the land; (ii) a solarium of 30% on the market value for
compulsory acqu|5|t|on (i) addltlonal amount for trees, crops, houses or other immaovable

propﬁertles, (|v) damage due to severing of land, re5|dence, place of busmess (v)

compehsation to sharecroppers for loss of earning; and (vi) an interest of 12% on the market

-value from the date of netification to award.

The% LA Act does not address many of the social and economic issues associated with
dispiacement,and' resettlement of “illegal” or non-titled informal settlers/squatters. However,
in nﬁany donormfunded' projects, NHIDCL assisted affected persons even without any legal

titleé The impacts of the present project are also on the roadside SBEs/households — people

who are “non titled” informal dwellers and encroachers.

8.7 National Policy on Resettlement and Rehabilitation
The Government of India (GOI} in February 2004 approved a Nat Resettlement and
Rehabllltatlon (NPRR) Its recognlzes the following essential features : '
1. That project affected families (PAF) not only lose their lands, other assets and
livelihoods, they also experience adverse psychologic:—il social/cultural consequences,
2. .. The need ta 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;
3. ~ That cash compensation alone is often inadequate to replace agriculturai 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; |
4. . Thé importance of dialogue between PAFs and the adrﬁinistration; responsible for
resettlement for smoother implementation of projects R&R.
Client ; ~ REVISED FINAL DETAILED PROJECT REPORT
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| 8.8 R& R Principles and Assistance

In aé:cordance with t_he'resettiement and rehabilitation (R&R) policy of the project, all affected
Hou#eholds/SBEs' will be entitled to a combination of compensation measures and
_resehlement assistance, depending on the nature of ownership rights of lost assets and
scohe of the Empéct, inclqding social and economic vulnerability of the affected persons. In
general terms, the affected persons in ‘the project will be entitled to four types of
combensation- and assistance: (i) éompensation for loss of land, crops/trees; (i)
compensatton for structures (residential/commercial) and other immovable assets; (iii}
a55|$tance for loss of business wage income; and (iv) re-building and/or restoration of
' 'commun|ty resources/facﬂltles. A detailed description of each compensation measures and

assistance is provided in the entitlement matrix (Para 8.9).
The?R&R activities in the project are guided by the following broad principles:

¢  Where Iand acquisition is required, it will be carried out in a way to minimize the
adverse impacts and to avoid displacément as much as possible.

* Replacement land/or cash compensation at mérket value to households affected the
loss of agricultu.ral or other kinds of land. Likewise, loss of standing crdps and
productive trees will be compensated at market Price. |

. 0 Cash compénsétion for structures (residential/commercial) affected by road widening
and improvemenfs at replacement cost. | . |

* Prowsmn for (0 relocat|on of the mformal settlers on prOJect—sponsored resettiement

| S|tes with civic amenities, and (ii) markets to assist SBEs to assist in the restoration of
businesses and incomes. _

: 0. Shifting cost to owners of residential structures and informal dwellers/squatters
: households due to loss of ability to maintain livelihood during relocation / shifting.
0 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 peopie ard the beneﬁaary population will be mformed and consulted about

the project and its design. All information related to resettlement preparation will be

. disciosed to the APs and all concerns.

+ - Appropriate grievance redress mechanism will be established at the district level to
ensure speedy resolution of dispute.
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+ All aCtIVItIGS related to resettlement implementation w1II be monitored by a smtably

quahﬁed nndependent agency.

‘These principles ate further explained in the entitlement matrix at para 8.9. Compensation
and R 8 R assistance will be paid in according with this policy before taking possession of the
acquired land and properties. There would be nojor minimum adverse on host communities,
and?if occurs would be mitigated appropriately. All activities that related to resettlement '
nlanning, impleme'ntati-on 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 ail squatters and disadvantaged vulnerabIe people as per the entitlement framework. Also
the 1;:ompensation.wﬂl be paid at the replacement value. All losses, including loss of income,
woujld be comp'enSated within the overall R&R package as per the brpad entitlement
fran"iework The unit - of entitlement framework will be the households. In case the
replacement cost is more than the compensation at market price determlned by the
difference is to be paid by the project. The entitlement of compensation and a5515tance will

" be extended to only those AFs who are so identified on or prior to the cut off date.

8.9 Deteiled Entitlement Matrix for National Highway Corridor

The broad entitlement framework for the Resettlement Plan is presented below :-

L

ECatego'rym . Type of Unit of Entitlement . Details
| Loss Entitlement '
1A Private | Agricultural | Titleholder Comnensation_ If the replacement cost is
' Property | landand . at more than the compensation
a’séets S “replacement | at  “market - price” as
' cost” or | determined by the Competent
“actual Authority in the policy frame

market value” | work, then the difference is to
be paid by the project in the
| form of “assistance”.

APs will be explained the
process and their VieWS will be
taken into consideration, while
determining the market value.
If the residual plot(s) is (are}

not viable ie. less than

_average land holding of the
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‘Category | Type of Unitof | Entitlement Details
‘ Loss Entitlement '

district, there are three

options to be given to the EP.

The EP remains on the plot,

and the compensation and

assisténce paid to the tune of
required amount of fand to be -

acquired.

Compensation and
“assistance” are giveh 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 districfs. .The project
guthority will acquire the

residual plot so paid.

If EP is from wulnerahle
group, compensation for the
entire land is by means of
land for land if so wished by !
EP provided that the land of |
| equal or more  productive

value is available.

5 A - Transitional  allowance  of
Rs.2000 per month for 9
months if the residual tand is

not viable or for 3 months |

when the residual land is

5
1‘ viable. In case of severance of :
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Category | Typeof Unitof | Entitlement Details
Entitlement ”

Loss

agricultural land, an additional
g'rant of 10% of the amount

paid for land acquisition.

All fees, taxes and other
charges, as applicable under
the relevant laws, incurred in
the relocation and resource
establishment, are to be

borne by the project.

Alternative economic rehabili-
tation grant for vulnerable

groups is Rs.3000 lump sum.

Training for up-gradation of :
the skills for vulnerable

groups and linked to
employment opportunities is

Rs.1500 lump sum.

1. Where there is severance
from farmland, an
additional grant — 15%
of the compensation-will
be paid

2. Replacement land musti
be .bought within one |
year of the compensation
payment.

3. Sharecroppers/tenants
are to be compensated
according to the NHAI

Land Acquisition Law.
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Unit of

Residential

cost”

E‘Category Type of Entitlement Details
: ‘ Loss Entitlement

[1B|  Private Non- | Titleholder/ Compensation | If the asset (part or full) in
" Property agricultural owner: at | question is a residential
- ' land “replacement | structure, then the

replacement cost will be
calculated as equivalent to the
cost of provision of residential
structural of area equivalent
to that- lost, subject to
relevant “quaiity_ standards” of
BSR és maintained by
Government/Local Bodies

Authorities.

If replacement cost is more
than the compensation (at

“market price” as determined

‘| by the Competent Authority)

then the difference is to be

" | paid by the project in the

| form of “assistance”.

Transitional  assistance  of
Rs.2500 per month in the
form of grant to cover a
maximum nine months rental
accommodation.

A lump  sum  shifting

‘| allowances of Rs.1500 for

temporary, Rs.2000 for semi-

| permanent  structures  and
Rs.5000 for  permanent
structures. -

Absentee  landlords  will

receive only the compensation
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' éCategory Type of Unit of Entitlement Details
! Loss Entitlement |
at “replacement cost”.
Right to salvage materials
from the =~ demolished
; structure. ,
Compensation . for loss  of
| residential/commercial land at
. _ replacement value.
T Titleholder/ If the asset (part or full) in
Owner: question is a commercial
Commercial structure, then the
replacement cost will be

calculated as equivalent to the
cost of provision of
commercial structure of area
equivalent to that lost, subject
to relevant "quality standards”

of BSR as maintains by

" Government / Local Bodies

Authorities.

If the replacement cost is
more than the compensation

(at  “market  price” as

| determined by the competent

Authority), then the difference

-is to be paid by the project in

the form of “assistance”.

Transitional
Rs.2000 per month in the

assistance  of

form of grant to cover a
maximum nine months rental

accommodation.

A lump sum shifting allowance

of Rs.700 for temporary and
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Category | - Type of Unitof | Entitlement . Details

Loss . .En_titlement

Rs.2000 for semi-permanent
structures and Rs.5000 for
| A . | - © 1 permanent structures.
Absentee  landlords  will
receive only the compensation
at “replacement cost” Right to
salvage materials from the

dermolished structure.

Compensation *for loss of
residential / commercial land

| at replacement. value.

Option for commercial plot at

wayside amenities planned.

Tenant : ' The tenants will receive the
Residential ' following :

The amount of deposit or
advance payment paid by the
tenant to the landlord or the
remaining amount at the time
of expropriation (This will be
| deducted from the payment
to the landiord).

A sum _ecjual to nine months
rental in consideration of /
disruption caused.

Compensation for any
structure the tenant has
-erected on the property (This
will be deducted from the

payment to the Iandlbrd).-

Shifting - allowance of Rs.800

| lump sum for shifting.
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" “Category

: Type of
Loss

‘Unitof -
Entitlement

| Entitlement

Details

Tenant :

- Commercial

The tenants will receive the

following :
The amount of deposit or
advance payment paid by the

tenant to the landlord or the

remaining amount at the time

of exportation. (This will be
deducted from the payment
to the landlord).

A sum of equal to nine
mdnths_r‘ent'al in consideration
of disruption caused.
Compensation for
the

any

structure tenant has
erected on the property (This
will

payment to the landlord).

lump sum for shifting.

. Others

Agricultural |

Land being
Acquired'

2A

. Livelihood

. Wage
earning

i Agriculture

| and other

labourers

Individual

Lump Sum

1. This is valid for peréo'hs
indirectly affected due to

. the  employer

be deducted from the

| Shifting allowance of Rs.500

being :

displaced, on a case-by- .

case basis after suitably !

determining the monthly
wage.

2. In individual cases, when
the - be
entitled to Rs.2000 as

~ transitional allowance.

Wager - will
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Unit of

Category | Typeof | | Entitiement Details
§ Loss | Entitlement | |
3. Alternative economic
rehabilitation support in
; the -form of training for
| upgradation of skill.
! 2B Non- Family Notice to They are entitled to be given
berennial Harvest a notice substantially 4
Standing months in advance.
crops
Grant towards crop lost
before harvest due to forced
relocation, equal to market
| values of crop.lost plus cost
‘ of repla_cement of seeds of
- the next season’s harvest.
'ZC | perennial Fanﬁly Compensation Campensation “for pierénhial
crops such at “market crops and trees, calculated
as fruit value” as annual produce value for
trees one season and times 3-5
depending on the nature of %
crops / trees.
3 illeg‘al Use
.. of the
ROW
3A | Hlegal Use of | Encroacher Family Will receive Encroachers will be notified a
* the ROW no _ time in which to remove their
| compensation | assets (except trees) and
for land but harvest 't_heir crbps.
they will be.
compensated | To be assisted on case to
for loss of case basis by considering
structure for relevant facts on family
replacement income and axisting assetsi
cost. only in the case of person |
being a member of more“
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_ SCategory Type of Unit of Entitlement Details
| ' Loss | Entitlement
‘ | disadvantage families of the
vulnerabie group.
~ Compensation for structures
at replacement cost to the
vulnerable person.
3 Right 'td salvage materials
, from the demolished
. structure.
3B Squatters Family Wil receive | Facilitation ; access to
no training, which  includes
compensation | equivalent income genera-
for land but ting assistance.
will be A lump sum  shifting
combensated_ allowances of Rs.700 for
_ for loss of temporary and Rs.1200 for
I structure for | semi permanent structures
§ replacement and Rs.2200 for permanent
costs. structures.
Compensated for loss of
structure  at  replacement
cost. |
Right to salvage materials
from the demolished
- structure,
3C | Shifting Mobile Family | Theyare not | Ambulatory vendors licensed
- Business - ambulatory | eligible for - | for fixed locations will be
vendors compensation | considered as kiosks.
or
“assistance”
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o ‘fCategor'y Type of Unitof | Entitlement Details
I | - Loss | Entitlement | .
3D Kiosks Family | “Assistance” | The Assistance will be paid
‘ for business | as a flat sum of Rs.2000.
. disfuption
4 Additional Primary - Individual Additional The assistance will be 'éau"él :
'support to- | source of assistance to | to Rs.1500 ~for income
‘yulnerable income training or generat.ing or  vocational
group equivaient traihing optioh for the EP's
| choice. A
The training includes starting
| a -suitable production of
service activity. Economic
rehabilitation  support  and
training and in case the
money not spent for training
program, the equivalent
amount to be paid as per
EP's choice.

'5A_| Community | Common | Community | Conservation |. Economic - . replaced
ihfrastructure, property protection resources, such as cultural
_dohesion and .{ - resources compensatory | properties will be conserved

| - amenities replacement | (by ‘means of special

- | protection, relocation,
replacement, etc.) in
consuitation with

community.

Loss of access to firewood,
etc. will be compensated by

involving the communities in

- a social forestry scheme, in

co-ordination . with the

Department  of  Forests,
wherever possible.
Adequate safety measures,

particularly for pedestrians
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: ‘Category | Type of Unitof - | Entitlement Details

' ' Loss Entitlement

and children; Landscaping of

community common areas;

improved drainage; roadside
rest areas, etc. are all
provided in the design of the ?
highways.

Em'ploy'ment opportunities in

the project, if possible.

Loss of trees will be replaced

by corhpénsatory a
forestation. |
158 .Any other Loss of Unforeseen impact will be
‘-impact nbt, _commercial | documented and 'mitig..ated
vet identified, | ~ and | based on the brincip!es
whether loss | homestead : agreed upon in this policy
‘of asset or land ' : framework.
“{ivelihood

8.10 Sodal Interactions

_8 10.1 Imtlal public consu1tat|on in the form of. group. discussions has been carried out at different
locations of the project corridor with a view to minimize adverse impact of the project
thrqugh creating awareness among the communities on potential benefits of the project.
Méreover differerif meetings were organized with NGOs and officials of various government

departments and institutions as detailed hereunder.

Interactnon 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.
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Preparation af DPR on EPC basis for 4-faning of Daboka — Dimapur © SOCIAL ASSESSMENT &
Section (Length 130.167 km} of NH-36 & 39 - —Dimapur Bypass — (Assam Part) RESETTLEMENT PLAN

8.12 Teni_ative cost estimate for R R Program

8. 12 1 It may be mentloned that all potentaalty affected properties are situated within the right of
way. (ROW) of the pro_'|ect corridor. No further fand acquisition is required for pro;ect itseif.
Neverthetess to mitigate and / or minimize the social impact, ach|S|t|on ‘of some lands have

“been con5|dered and the associated costs will be charged to this prOJect

8.12.2 In this cost estimate, reha'bilitétion cost in respect of public prbberties is not included. The
estimated rehabilitation cost for the project has been assessed to be approximately 16.68
Crs.:as detailed hereunder:-

(a) Cost of demolition in Assam (PAF) 16,39,37,095/-

- (b) Loss of monthly business in Assam = 3,55,000/-
(c) Loss of monthly household income in Assam = 24,78,200/-
Total = 16,67,70,295/-
Client : : " REVISED FINAL DETAILED PROJECT REPORT
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Preparation af DPR on EPC basis for 4-laning of Daboka — Dimapur COST ESTIMATE

Section (Length 130.167 kim) of NH-36 & 38 - — Dimapur Bypass — (Assam Part)

9.1

9.2

9.3

Client:

- CHAPTER - 9

- COST ESTIMATE (ASSAM PART)

‘ General }

Thls chapter prowdes for the proposed estlmate of project cost for 4 ianmg and
strengthening of Northern 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.foilo'lving 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 |tems have been worked out from
' market rates by taking coefficient for labours, material and machinery from MOST Data
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.
. ‘ Computatiohr of cost of bridges per metre length and cost of culverts from their deck
~areain respectof' 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 onit rates.
e Estimation of cost of Land Acquisition, Resettlement and Rehabilitation, Utility Shifting
and Environment Mitigation measures as per Preliminary Assessment of their cost.
e - Estimation of allowances for ' quality control, contingencies, Supervision and

administration costs as percentage of total costs.

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 asseesed 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

per PWD Schedule of Assam.

REVISED FINAL DETAILED PROJECT REPORT .

National Highways & Infrastructure 9-1 Archtech Consultants Pvi. Lid.
Development Corporation Limited




Preparétian aof DPR on EPC basis for 4-laning of Daboka — Dimapur COST ESTIMATE
Section (Length 130.167 k) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)}

Pavement Options: |

9.4
: Folldwihg pavement design options have been considered in the‘estimated cost @ -
‘s 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 @ nos prop_oéed bridges (3 Major + 6 Minor) on the project road of 4-lane.
9.6 Culverts: _ .
There will be 46 nos. of new box culverts. There are existing 14 nos H.P. Culverts, which are
to be replaced. - '
9.7  Underpasses: _
‘ 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 protectivé works as pér site condition.
9.9  Junction:
There is 1 major junction in the project corridor. Lump sum provision for imgrovement of
_these junctions per km. length has been made.
9.10 Miscellaneous: . o
Provisions have been made in the estimated cost for the following miscellaneous items:
e Road appurtehénces. ' '
« Land acquisition |
'« Resettlements and Rehabilitation
« * Environmental Mitigation
s - Shifting of utilities
« Horticulture
9.11 Maintenance during construction: _
 Provision for maintenance of proposed road during construction has been made.
Chent: REVISED FINAL DETAILED PROJECT REPORT )
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Preparation af DPR on EPC basis for 4- Ianmg of Daboka — Dimapur
Section (Length 130.167 krn) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

COST ESTIMATE

9.12 Quahty Control Contmgencues and Supervision Costs:

" Provisions have been made for EPC percentages as detailed below

COST OF AGENCY CHARGES

Amounf"(iﬁm
| Lac)
1 A. Civil Cost 42941.21
2 B cOntingehcy 5.8% on (A) 1202.”35' N
3| C.SubTotal = (A + B) 4414357
'4 D. Superwuon charges 3% on (A) 7 1288. 24 a
5 E. Agency charges 3% on (C) 1324'31
6 F. Quality Control 0.25% on (C} 110 36
7 G. Road Safety Cell Audit Charges 0.25% on (C) 110,35
8  |H. Maintenance for 4 years 5% on (A) . 214706
9 I. Escalation @5% per year for 3 years on (A)  6441.18
T 777 7TT(II) Total Agency Cost : (2+4+5+6+7+8+9) 12623.86
Total Agency Cost (In Cr.) 156.247 o
B Agency Cost.Per Km {In Cr.} 7

8.81

9.13 Project Cost:

“The prelim‘inary estimated project cost with Rigid Pavement has been worked out as under:

(5. 1+2)

sl . Estimated Cost (Rs. in Cr.) Cost per Km.
No. o | (Rs.inCr.)
1. Civil Cost = 42941 29.98
2. - Government Cost = 140.83  (including Cos t of Agency 9.83
, , charges)
3. Total Project Cost = 570.24 39.81

Summary of estimated cost for the same has been presented in A.ppendix a.1.

9.14 Maintenance Costs

For- economlc analysis rout!ne maintenance costs for shoulder repair, patch repairing, clearing

“of drains and the like is worked out based on horms of maintenance costs. These costs are

not included in the project costs and has been accounted for in the economic analysis only.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapir

Section (Length 130.167 km) of NH-36 & 39 -

— Dimapur Bypass — (Assam Part)

COST ESTIMATE

ABSTRACT OF COST EST[MATE

DESIGN ROAD LENGT H IN KM {118.050 Km to132.375 Km) 14.325 Km
STRUCTURES LENGTH:IN KM 1.040 Km
NET ROAD LENGTH IN KM 13, 285 Km
Bill No Description Amf:g; (in
1 - | Site Clearance and Dismantling “ 76.08
| 2 Earthwork . ,123 38 |
| 3 Sub-Basc and Base Courses 1‘362 ()1
"4 i Cement Concrete Pavements 11 309. 40
5 Cross Drainage Works (Culverts] -}886 18
6. Bridges/Underpass/Flyover/Rail Over Bridge 10393.66 ”
7 Reinforced Earth Retaining Wall 7 7188-:-8.5" -
8 Drainage & P_.rotection Works 2534.58 N
9 '. Junctions 52&4
10 | Traffic Signs, Markmgs and Road Appurtenances/ Others & Traffic -
o Amenities "~ 621.59
11 Miscellaneous 187‘ 44
- (1) Total Civil Cost: 1to 11 42941 21
Total Civﬂ 'Cost (InCr.) 429 41
| _ Civil Cost Per Km (In Cr.) gg 98
"COST OF AGENCY CHARGES | Amount (In
Lac.)
1 [ACivilCost 43941 21
" 72 TB. Contingency 2.8% on (A) 1202. ar
3 C.SubTotal = (A+B) 4414357
4 | D. Supervision charges 3% on (A) 1288.24
.5 | E. Agency charges 3%‘0n Q) 1324_% 1
6 | F.Quality Control 0.25% on (C) | 11036
7 G. Road Safety Cell Audit Charges 0.25% on (C) 110.36
8 H. Maintenance for 4 years 5% on (A]_' | WZM? 06
"+ 9 . Escalation @5% per year for 3 years on (A} 6441.18
| . (II) Total Agency Cost : (2+4+5+6+7+8+9) 12 62386 B
Total Agency Cost (In Cr.) ) 12624
Agency Cost Per Km (In Cr) - 881
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Preparation o|f DPR on EPC basis for 4-faning of Daboka' — Dimapur
Section {Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

COST ESTIMATE

National Highways & Infrastructure

85

Development Carporation Limited

COST TO THE GOVERNMENT Amlo;lé‘; n
“T " shifting of Utilities 93,06
2 | Land Acquisition 173.88
T3 EnVifonment Mitigation | 154.12
4 "] Resettement & Rehabilitation | 103827
. {IIT ) Total Govt. Cosi (1to4) 1459232
B Total Govt. Cost (InCr.) 1459
Govt. Cost Per Km (In Cr.) 102
: ) TOTAL PROJECT COST (1+11+111) (In Lacs) 5702440
TOTAL PROJECT COST (In Crores) 270.24
PER "KM" COST (In Crores) 2081
Ghent: T T " REVISED FiNAL DETAILED PROJECT REPORT -
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Preparation of DPR on EPC basis for 4-faning of Daboka — Dimapur FINANCIAL
Section {Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — {Assam Part) . . ANALYSIS

CHAPTER 10
FINANCIAL ANALYSIS

10.1 BACKGROUND
The Dimapur Bypass Section is a segment 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.
L - Length
Package Description | (Km)
o ~'| From Km 118.050 (Design Ch.) to Km 153.058 (Design )
 Package . Ch) on NH - 36 & NH-39 35.008

10.2 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. Project Cost ‘ '
b.  Traffic Forecast

10.3 COST OF CIVIL WORKS

The total cost of the project includes cost of civil works including the improvement of existing
carfiageway. 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 NHAI. Cost of Civil Works at 2013-14 prices is
given as under:

For 4 Lane
Description Cost of Civil | Rate per
Works Km
: - Rs in crore InCr.
From Km 118.050 (Design Ch) to Km 132.37 (Design Ch) on | 42941 .08
NH — 36 & NH-39 (Dimapur Bypass). 7 | 98

10.4 . COST ESCALATION

The base costs have been escalated at a rate of 5% per annum to obtain the actual costs in
the year of expenditure. This is based on average WPI for the last 5 years.
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Preparation of DPR on EPC basis for 4-laning of Daboka ~ Dimapur
Section {Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass (Assam Part)

10.5 INTEREST DURING CONSTRUCTION (IDC)
As it on EPC basis, this is not attracted.
10.6 TOTAL PROJECT COST .
The total landed costs for each individual package at the end of the construction period has
been estimated by addmg ContlngenC|es The total landed cost at the time of commissioning
is thus estlmated as under
For 4 Lane
S. Cost Cost Rs.
No. ‘ g in crore
A | CIVIL COST & CENTAGE COST ]
1 | Total Civil Construction cost 429.41
2 | Total Agency Cost 126.24
3 | TOTAL 555.65
B | GOVERNMENT COST
1 | Land acquisition 1.74
2 | Shifting of utilities 0.93
3 | Rehabilitation & Resettlement costs 10.38
4| Environmental mitigation measures 1.54
5 | Total GOVERNMENT cost 14.59
6 | Total Project Cost (A+B) 570.24
7 Project Cost per Km ~-39.81
[ S I
10.7 TRAFFIC
TrafF ic 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:
S. “Description . | Trafficat | Trafficat | Trafficat | Traffic | Average '
No. - km 38,7 . km 93 km 130 at km
. ‘ . 1697‘ } o
1 | carfleep/3 702 548 780 172 551
- Wheelers ' ' '
2 ' Mini Bus 28 23 31 7 22
3 | Bus 141 114 | 155 36| 112
4LV _ 55 77 79 36 62 7
5 | Truck-2 Axle 176 244 253 114 197
"6 | Multi Axle/HME 0 0 0 o o0
Total 1122 1034 1327 378 965
Total PCU 1838 1856 2256 726 1669
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Preparation of DPR on EPC basis for 4-faning of Dabroka — Dimapur ) FINANCIAL

Section (Length 130.167 km) of NH-36 & 39 - ~ Dimapur Bypass — (Assam Part) ANALYS51S

10.8

On the instruction of NHAI additional Traffic Count was done in 2015. The count stations

. were at Patkoi and Gautam Basti to assess traffic on Dimapur Bypass.

5% Growth rate has been considered for future projections of the traffic.

Insurance Expenses Insurance expenses are estimated as 0.15% 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

OPERATION AND MAINTENANCE COST

Routine mainténance costs comprise -of maintenance of the pavement, collection of litter,
trafﬁc managemeht'(policing), accident repairs and all ancillary works including beautification.

The periodic maintenance costs include cost of overlay, repalr/renovatlon of road furniture,

' drains, bmldmgs etc The pericdic malntenance includes periodic renewals at every 5 years.

Ro_u_tine maintenance/ Pericdic maintenance costs have been considered as per the MORT&H
guidelines 1997 prices. The details of the maintenance costs and adiministration charges are

given as under.

5. No _ Description (Rs. in Lacs)ﬁ )

Amount

Routine maintenance in every year cost per km for the four lanes

with paved shoulder (Rs Lacs / Km) 3 lac/Km/yr.

Periodic maintenance every five years cost per km for the four

25 lac/K .
Ianes with paved shoulder (Rs Lacs / Km) 5 lac/Km/5 yrs

Pattrolling Expenses (Rs Lacs / Km)

S S - ' —~1 lac/Km/yr.
ok  Electricity Expenses (Rs Lacs / Km) e
Client: REVISED FINAL DETAILED PROJECT REPORT
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130.167 kin) of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

OBSERVATIONS OF NHIDCL
ON DPR AND REPLIES

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 GM(P)/Dimapur/NHIDCL against Final DPR Submitted.

Sl
No.

Observation

Reply

22a)

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 appears in BOQ. Please refer drg. #
ACPL/NHIDCL/NH-36/AS/Misc/14B (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.

2¢c)

It is found that there is an already
existing road overlapping with the
proposed bypass. It is requested to
provide the details.

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 to Ch. 129.350.

2d)

Consultant is proposing ruling gradient
as 3.3% and limiting gradient as 5%,
while as per 4-lane manual {IRC: SP: 84-
2014), for plain and rolling terrain ruling
gradient is 2.5% and limiting gradient is
3.3%. 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 5% because of proximity of structures. Please
refer Cl, 10.2.2 to €l 10.2.5 of IRC 73-1980. In two cases it
is more than ruling but less than 5%. This is vetted in FDPR
presentation on 18/11/16.

2e)

It is reported by Forest Department that
as per history, there is movement of
elephant at few locations in the proposed
bypass. It is requested to incorporate it,
cattfe underpass and vertical clearance
as per 2.10.2 of IRC:SP:84-2014,
whereas vertical clearance is 4.5m for
glephant corridor.

Cne 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
having 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-VI, Para VI-VIII of IRC: 58-
2015.

As the work is on EPC hasis, the Contractor will design the
drainage layer. Hence it was not designed but qty. is
provided in BOQ.

2g
i)

As per para 5.4.3 of Chapter 5, Vol-I,
Consultant is proposing median width of
1.5m in forest areas, no such provision
found in any of code. Please provide
authority.

Median width has been maintained 4.50 m throughout in
the corridor,

i)

As per para 2.14 (Median openings) of
manual, all location of median openings
shall be mentioned in Schedule ‘B’ of
Contract Agreement. Please provide
same.

Locations of Median openings are as under :

118.975 125.654
120.975 127.793
123.125 131.040

This has been shown in drawing and included in Schedule
B

2g
iif)

All median openings shall be provided
with additional 3.5m wide shelter lane
for waiting of vehicles to take U-turn.
Provide same.

In the miscellaneous drawing this has been shown. Please
refer drg # ACPL/NHIDCL/NH-36/AS/Misc/02

2h)

It seems that Consultant has followed
IRC: 73-1980 for geometric design, while
all the designs should have been as per

Please refer to 2 d) above for clarification.

Client :

REVISED FINAL DETAILED PROJECT REPORT

National Highways & Infrastructure
Development Corporation Limited

11-1 Archtech Consultants Pvt. Lid,




Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130,167 km) of NH-36 & 39 - — Dimapur Bypass —~ (Assan Part)

OBSERVATIONS OF NHIDCL
ON DPR AND REPLIES

sl
No.

Observation

Reply

4-lane manual (IRC: SP:34-2014).

210)

Consultant has followed old version of
codes and not updated one. Consultant
is requested to refer latest version of
codes and update DPR accordingly.

Specific points of difference may please be stated for
clarification. Recent publications have been followed. There
may not be any conflict with recent publications.

2j3)

As per KAAC letter no. KAAC/PWD
(R&BY/NE-36 & 39/2012-13/07 dated
08/11/2013 and NHAIL letter no.
NHAL/NGN/Archtech/10100 dated
11/11/2013 client is supposed to
construct a single Jane 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 error has been
noticed. Please go through report once
again and do require correction.

This is being locked into. If the idea is understandable, they
may not pose any difficulty.

21)

As per Ministry of Environment & Forest
notification dated 22/08/2013 (copy
attached) Para 2 (b} (i) Expansion 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 clearances, it seems that
the proposed Dimapur bypass is
exempted from obtaining clearance from
Ministry of Environment & Forest. It is
requested to clarify the same,

As decided in meeting on 18/11/2016, MOEF Clearance may
not be necessary, as the project is considered to be 35.00
km long.

m})

It is requested to include the cost of
single-lane road In the total project cost
and rectify the maintenance charge to
5% for 42 months.

This is deleted in Cost Estimate now. Please refer item 2 j)
above.

2n)

In Schedule H, the confract price 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 modify
weightages.

This is complied in Schedule H now. Please refer item 2 j)
above,

20)

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
ruling/minimum speed.

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 NHAIL The design
speed varies between 60 Km/hr and 100 Km/hr,

This is vetted in meeting on 18/11/2016 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 (drg #
ACPL/NHIDCL/NH-36/AS/TCS/02 of TCS-1C). Cross section
of drain is being shown now In drawing.

2q)

Space for services has not been
mentioned in TCS.

Space for services (2.00 m wide) is being mentioned in TCS
drawings towards the end of ROW.

2r)

For proposed Br.No. 132/2, 132/3 and
133/1, well foundation has been
suggested. As sinking of well involves lot
of uncertainty, pile foundation may be
better choice. Kindly give comparative
merits/demerits of well foundation v/s
pile foundation. Reconsider proposal of
well foundation.

As recommended in soil investigation report, the lateral load
carrying capacity of 1200 mm. dia piles in these regions are
very small {varying from 8.0% t. to 16.36 t.), whereas
considering seismic Zone V, design horizontal forces at
bottom of abutment pile cap (R.L. 130.0 m) were found to
be very high requiring a large nos. of piles. Moreover 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 suggested for these bridges. The
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Preparaﬁén of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130.167 km} of NH-36 & 39 - — Dimapur Bypass — (Assam Part)

OBSERVATIONS OF NHIDCL
ON DPR AND REPLIES

Sl
No.

Observation

Reply

table below will show required nos. of piles in these
bridges:-

Bridge

8l Lateral foad
No.| K

capadity of 1280
diapilet)as
persail
investigation
repoit

Bottom
of pile
cap fevel
{m}

Total horizontad
force at bottem of
pile Cap 1)

b o
1300 mm
ia piles
required
for nan-

seismic
ondition
165485 3

05314 P
1080.00 2

Design
Sooer
fevel
(Non-
Seismic}
{m)
125480

130.09
124.282

Noa-
Seismic
45,93

7.0
459,80

Seismic

L 132
1333
31 13

16,36
8.09
9.61

136,00
130.00
13000

o

2s)

Please provide detail calculation of
design discharge and scour depth for
minor/major  bridges.  Also  provide
method to arrive at HFL,

Design calculation for discharge and scour are enclosed
herewith. The H.F.L. was arrived at after detailed site
investigation & local enquiry & informations.

2t)

All GADs shall be signed by Team Leader
and bridge engineer.

This is being signed while submitting 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
approved ROB is suitable for double
track aiso. Confirm whether vertical
dearance is enough for electrification of
rail route in future.

The G.A.D. for ROB has been approved and issued by
Railways. It is obvious that they have scrutinised all the
points raised in Para (u).

2v)

As per 4-lane manual. Roadway is
12.50m and not 12.25 as suggested by
you, for cross section of bridge at deck
level, Please refer clause 7.3 and 7.4 of
manual.

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
24(7.041.50+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 reduced the overall width at
bridge portion as much as practicable as per codal
provisions to reduce the cost of approaches.

i}  Width of ralling may be made 300 mm. as shown in

Fig. 7.5 of IRC:SP:84-2014,

The crash barrier width at base is 450 mm. as per

IRC:5-2014. Hence the width of crash barrier &

shyness towards footpath becomes (4504500) = 950

mm. against 1000 mm as shown in 5P-84-2014.

Hence we reduced the roadway by (200+50) = 250

m. which seems to be well justified matching the

roadway.

i)

iv)

2w)

Minimum CBR for sub grade is 8% and
not 7% as mentioned at some places.

Rigid Pavement has been designed now as per IRC 58-2015
with 8% 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
published. If so, confirm if escalation has
been taken into account while calculating
rates.

It is confirmed that SOR 2103-14 of Assam P.W.D. is the
latest published schedule of Rates and considered in
Estimate.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur OBSERVATIONS OF NHIDCL

Section (Length 130.167 km} of NH-36 39 - — Dimapur Bypass — (Assam Part) ON DPR AND REPLIES
Bridge No 13272 Dhansiril Easting : 1856808 Northing: 82517.42
Chainage : 131.559Km,
Calculation for Discharge : -
1. Dicken's formula :
Catchment Area = 950 km? RFER TOPO SHEET Ni83G/9
C =1100 { for Guwahati region)
Therefore Discharge ( Q)= C x M** 11x(950)% = 1882.29 m¥s

2. Rational Formula for Peak Runoff from Catchment

Catchment Area( A) =950 km?= 95000 Hectares 95000 0.6
L = Distance from critical point to the Bridge = 75.00 km 95000 0.6
H =The fall in level from critical point to the Bridge site in = 560.00 m

Nearest rain gauge station is Tezpur o = Heaviest one hour rainfall = 6.30 cm

Time of concentration = tc = (0.87 * L'/H)'™ = 12.144 tr

Ie=2*o) 1+tc = 0.959 cm

Tntensity facter(f) for catchment area of 95000 Hectares = 0.63

Catchment characteristics s Loam, lightly cultivated and covered. P= 0.5

Therefore Discharge(QQ) = 0.028*A*p*f*ic = 796.85 m%s

3. Conveyence Factor & Slope method .
A) C/S No: 1 Offset : 10m(U/S) HFL (m)}:  136.536

51 No. Offset | Bed level | Segment | Segment | Height at | Heightat |Difference| Areaof | Wetted
Distance (m) No width (m)| start(m} [ end(m) | inheight | segment § penimeter
(m) m | (my |
1 25.000] 136.536 - - . - - - -
2 35.000] 136.229 1 6,000 0,000 0.307 .307 0.521 6.008
3 40.000] 135.816 2 5.000 0.307 0.720 0.413 2.567 5.017
4 45.000] 135.374 3 5.000 ¢.720 1.162 0442 4.705 5.19
5 50,000] 134.542 4 5.000 1.162 1.994 (0.832 7.890 5.069
6 55,000] 133.939 5 5.000 1.994 2.597 0.603 11.478 5.036
7 60.000] 133.351 3] 5.000 2.597 3.185 0.588 14.455 5.034
3 65.000] 133.191 7 5.000 3.185 3.345 0.154 16.325 5,002
9 70,000 133.058 8 5.000 3.345 3.690 0.076 17.588 5,001
10 75.000] 132.937 9 5.000 3.690 3.599 0.03% 18.223 5,000
11 76.861] 132.896 10 1.861 3.399 3.640 0.419 6,736 1.908
12 80.000| 133.401 11 3.139 3.640 3.135 0.505 10,633 3.179
13 85.000] 134.241 12 5.000 3.135 2.295 0.042 13,575 5.000
14 80.000] 135.257 13 5.000 2.295 £.279 2,158 8.935 5.486
15 02.887] 136.536 14 2.887 1.279 0.000 2.258 1.846 3.665
Total] 134.030 61.760
Hydraulic mean depth, R = Area/ Perimeter = 2.170
Surface condition . Clean, straipht bank, full stage, no rifts or deep pools in fair condition  Rugosity ' 0.0400
Conveyence factor (C1) = (Areax R%)Y n= 3631.1057
B) C/5 No: 2 Offset: At Alignment HFL {m).  136.536
Si No. Offset | Bed level | Segment | Segment | Height at | Heightat | Diffin | Areaof | Wetted
Distance (m) No width ()| start (m) | end (m) |height (m}| segment | perimeter
(m) (m?) (m}
1 25.000] 136.536 - - - - - - -
2 30.000] 135.824 1 5.000 0.000 0.712 0.712 1.780 5.050
3 35.000] 134.540 2 5.000 0.712 1.996 1.284 6.770 5.162
4 40.000] 133.256 3 5.000 1.996 3.280 1.284 £3.190 5.162
5 45.000] 132.623 4 5.000 3.280 31913 0.633 17.983 5.040
6 50.000] 132.558 5 5.000 3.913 3.978 0.065 19.728 5.000
7 52.488] 132.526 6 2.488 3.978 4.010 0.032 9.937 2488
8 55.000f 132.970 7 2.512 4.010 3.566 0.444 9.515 2.551
9 60.000] 133.437 8 5.000 3.566 3.099 0.467 16.663 5.022
10 63.000] 134.005 9 5,000 3.099 2.531 0.368 14.075 5.032
11 70.000] 134.088 10 5.000 2.531 2.448 0.083 12,448 5.001
12 75.000) 134.157 i1 5.000 2.448 2379 0.069 12.068 5.000
13 80.000f 136.536 12 5.000 2.379 0,000 2.379 5.947 5.537
14 80.000}] 136.536 13 0,000 0.000 0.000 0.000 0.000 0.000
15 80.000] 136.536 14 0.000 0.000 0.000 0.000 0.000 0.000
Total 140.103 56.047
Hydranlic mean depth, R = Area/ Perimeter = 2.500 !
Surface conditioh : Clean, straight bank, full stage, no rifts or deep pools in fair condition  Rugosity i 0.0400
Conveyence factor (C2) =(Areax R¥%) n= 6471.081
Client :
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Preparation of DFR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130.167 km) of NH-36 39 - — Dimapur Bypass - (Assam Part)

C) /S No: 3 Offset : 100 m D/S CHFL (m):  136.036
$1. No Offset Bed Level [Segment |Segment |Height  [Height Diff. |Areaof |Wetted
Dist(m) (m) No Width{m)} | at startfm} | at end(m} in (m"2} JPerimeter(
height{m) m)
1 20.000f 136.036 - - - - - - -
2 25.000] 133.977 1 5.000 0.000 2.059 2.059 5.147 5.407
3 30.000] 131,670 2 5.000 2059 4,366 2,307 16.063 5.507
4 31.956| 131.476 3 1.956 4.366 4.560 0.194 8.730 1.966
5 35.000] 131.703 4 3.044 4.560 4.333 0.227 13.535 3.052
6 40.000] 132.065 5 5.000 4.333 3.971 0.362 20.760 5.013
7 45.000] 132.427 ] 3.000 3.971 3.609 0.362 18.950 5.013
8 30.000] 132791 7 3.000 3.609 3.245 0.364 17.135 5.013
9 §55.000] 133.231 3 3.G00 3.243 2.805 0.440 15.125 5019
10 60.0001 133.630 9 5.000 2.803 2.406 0.399 13.028 5.016
11 65.000] 134,249 10 5.000 2.406 1.787 0.619 10.483 5.038
12 70.000 135.301 11 5.000 1.787 0.735 £.052 6.305 5109
13 72.000] 136.036 12 2.000 0.73§ 0.000 0.735 0.735 2.131
14 72.000] 136.036 13 0.000 0.000 0.000 0.000 0.000 0.000
Total 145.995 53.285
Hydraulic mean depth, R = Area/ Perimeter = 2,740
Surface condition :  Clean, straight bank, full stage, no rifts or deep pools in fair condition Rupesity Fi~ 0.0400
Conveyence factor (C3) ={Areax R¥%) n= 7146.589
Mean Conveyence Factor (Cp) =( CGCZxCB)m = 6385915
Longitudinal Bed Slope, § = 0.0014
Discharge through the channel, @ = C;x (5)™° = 241.95 m¥s

1882.29 m?/s
796.85 m*s

Highest discharge from the three method is

Second highest discharge is

Maximum discharge is greater than 1.5 times second highest discharge
Hence Design Discharge is = 1196.00 ms

Proposed bridge ;
Span scheme and type of foundation ;
Design discharge = Q
Lacey'’s waterway = L

1196.00 m?/s
166.00 m.

=48VQ

Provide a 4 span bridge 24,00 m ¢/ bearings as shown in the G.A.D.
Clear waterway becomes = 94,24 m.
( Centre to centre distance between bearings on piers = 0.6 m.

Thickness of pier shafts was taken as 1.0 m.

Bearing centre at abutment to front face of abutment shaft is 0.280 m.)

Hence clear waterway provided is 57% of Lacey's waterway . 0.k

Calculation for scour depth and depth of foundation,
For ¢alculation of scour design discharge = 1.3xH96= 1554.80 m%/s

Clear waterway provided = 94.24 m.
Henge d, = 1554.8 /04.24 16.50 m?s per metre
Silt factor :

As per soil investigation report , soil below lowest bed is greyish clay,some / frace silt having cohesion 0.15 kg/m’.

Silt factor as per soil investigation report is 2.57.

Hence considered silt factor as 2.57

Depth of scour = dy = 1.34 % (dy 7k 6.34 m. below HF L.
Hence depth of normal scour is at R.L. = 130.20 m.

Lowest bed level isat R.L. 132,53 m.

Hence depth of normal scour below HF.L. is taken as = 6.34 m.

Maxm, Depth of scour at abutment location = 6.34x 1.27 = 8.05 m. below HF.L,
R.L.of maxm. scour at abutment location = 128.48 m.

Maxm. Depth of scour at pier location = 6.34x2.0= 12.68 m. below HF.L.
R.L.of maxm. scour at pier location = 123.86 m.

For open foundation , depth of foundation to be taken at least 2.0m. Below maximum scour level .

Hence, founding level for abutment will be not above R.L. 128.48-2.0= 126.48 m.

And founding level for pier will be not above R.L. 123.862.0=  121.86 m.

Hence depih of abutment foundation becomes 132.526 - 126.48= 6.042 m.betow lowest bed ,
And depth of pier foundation becomes 132,526 - 121 .86~ 10,670 m.befow lowest bed ,

which is not practicabl Hence deep foundation { Well foundation ) is suggested for both piers and abutments .
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| Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur OBSERYATIONS OF NHIDCL
Section (Length 130.167 km) of NH-36 3% - — Dimapur Bypass ~ (Assam Part) ON DPR AND REPLIES

Provide top of well cap for abutment at about 4.0m below G.L. |, ie.at 133.00 m. RL.
And top of well cap for pier foundation at lowest bed level |, ie |, at 13253 m RL.

Caleulation for formation level :-

Highest Flood Level : 136536 m.
Vertical clearance : 1200 m,
Depth of superstructore {RCC. T-beam slab superstructure) 2370 m.
Thickness of wearing course : 0.065 m.
Increase due to inclination : 0.204
Required formation fevel o 140.375 m.
Provide formation level at centre of deck as 140,38 m,
Client :
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Development Corporation Limited 11-6 Archiech Consultants Private Limited




Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130,167 km) of NH-36 3% - — Dimapur Bypass — {Assam Part)

A) C/S No: 1 Offset 100mtls HFL (m):  136.964
51 No. Offset | Bed level | Segment | Segment | Height at | Height at | Difference| Areaof | Wetted
Distance (m) No width (m) [ start (m) | end(m) | inheight [ segment | perimeter
(m) (m) (m?) (m)
1 24.000] 136 964 - - - - - - -
2 30.000] 136.578 1 6.00 0.000 0.386 0.386 1.158 6.012
3 40.000f 136.628 2 10.00 0.386 0.336 0.050 3.610 10.000
4 50.000]  136.425 3 16.00 0.336 0.539 0.203 4375 10,002
5 60.000| 136.032 4 10.00 0.539 0.932 0.393 7.355 10.008
] 70.000] 135.613 5 10.00 0.932 1.351 0.419 11.415 10.009
7 $0.000) 135082 6 10.00 1.351 1,882 0.531 16.165 10.014
8 37.384| 134588 7 7.38 1.882 2.376 0.494 15.721 7.401
9 95,000) 135492 8 7.62 2,376 1.472 0.5G4 14.653 7.669
10 105.000{ 136679 9 10.00 1.472 (.285 1.187 8.785 10.070
11 107.400] 136964 10 2.40 0.285 0.000 0.285 0.342 2.417
Total 83.579 83.602
Hydraulic mean depth, R = Area/ Perimeter = 1.000
Surface condition : Clean, straight bank, fill stage, no rifts or deep pools in fair condition  Rugosity F: 00300
Conveyence factor (C1) = (AreaxR%)/ n= 2785433
B) C/S No: 2 Offset: At Alignment HFL (n):  £36.898
S Ne. Offset | Bedlevel | Segment | Segment § Heightat | Heightat | Diffin Areaof | Wetted
Distance {m) No width (m) | start (m) | end (m) |height(m)| segment | perimeter
(m) () (m)
1 13,903] 136.898 - - - - - - -
2 25.000] 135856 1 11.097 0.000 1.042 1.042 5.782 11.146
3 35000] 135629 2 10.000 1.042 1.269 0.227 11.555 10.003
4 450000 135417 3 10.400 1.269 1481 0.212 13,750 10.0G2
5 55.000] 135.211 4 10.000 1.481 1.687 0.206 15.840 10.002
6 65.000] 135.002 5 10.000) 1.687 1.896 0.209 17913 10,002
7 T5.0000 134,791 3] 10.000 1.896 2.107 0.211 20.015 10.002
8 85.000] 134.697 7 10.000 2.197 2.201 0.0%4 21,540 10.000
9 94,288} 134,632 3 9.288 2.201 2.266 0.065 20,745 9.288
10 100.000] 136.068 9 5.712 2.266 0.830 1.436 8.842 5.890
11 103.726] 136.898 10 3.726 0.830 0.000 0.830 1.546 3.817
Total] 137.53¢ 90.153
Hydraulic mean depth, R = Area/ Perimeter = ’ 1.526
Surface condition : Clean, straight bank, full stage, no rifis or deep poels in fair condition  Rugosity F:  0.0300
Conveyence factor (C2) = (Areax R¥%)/ n= 6083.657
) C/S No: 3 Offset : 100m. VS HEL {m):  136.448
51 No. Offset | Bed level | Segment | Segment | Height at | Heightat | Diffin Areaof | Wetted
Distance (m) Ne width (m) | start (m) | end(m) |height (m)]| semment | perimeter
(m) () (o)
1 8.777F 136.448 - - - - - - -
2 15.000] 135.817 1 6.223 0.000 0.631 0.631 1.963 6.255
3 25,000 135.400 2 10.000 0.631 1.048 0.417 8.395 10.009
Cllent ;
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Bridge No 132/3 Dhansiri- 2 Easting:  185680.83 Northing: 82517.42
Chainage : 131.927 Km.
Calculation for Discharge : -
1. Dicken's formula :
Catchment Area = 954 km? RFER TOPO SHEET b 83G/9

C =11.00 ( for Guwabati region)
Therefore Discharge ( Q) =C x M*™ 11x(954)% = 1888,23 m%s
2. Rational Formula for Peak Runoff from Catchment
Catchment Area{ A} =954 km*= 95400 Hectares
L = Distance from critical point to the Bridge = 75.50 km
H =The fall in level from critical point to the Bridge site in = 562.00 m
Nearest rain gauge station is Tezpur Io = Heaviest one hour rainfall = 6.30 cm
Time of concenteation = t¢ = (0.87 * L'YH)"™ = 12221 hr
Te=(2*o)/ 1+t = 0,953 cm
Intensity factor(f) for catchment area of 95400 Hectares = .62
Catchment characteristics is Loam lightly cultivated or covered p= 04
Therefore Discharge(() = 0.028*A*p**[g = 631.36 m¥s

3. Conveyence Factor & Slope method

BSERVATIONS OF NHIDCL
ON DPR AND REPLIES

95000 0.6
96000 0.6
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Preparation of DPR on EPC basis for d-laning of Daboka — Dimapur
Section (Length 130.167 km) of NH-36 39 - — Dimapur Bypass — (Assam Pari}

4 35.000{ 135.002 3 16.000 1.048 [.446 0.198 12,470 10.008
5 45.000f 134.786 4 14.009 1.446 1.662 0.216 15.540 10.002
] 55.0001 134.593 5 16.000 1.662 1.855 0.193 17.585 10,002
7 650001 134 389 [ 10.000 1.855 2.059 0.204 19.570 10.002
8 75.0001 134179 7 10¢.000 2.059 2.269 0.210 21.640 10.002
9 B4.635| 133.887 8 9.635 2.269 2.561 0.292 23 269 9.639
i0 50,0001 134.796 9 5.365 2.561 1.652 0.909 11.301 5.441
il 100.000] 136.448 10 10.000 1.652 0.000 1.652 8.260 10.136
Total 55.953 46.276
Hydraulic mean depth, R = Area/ Perimeter = 1.209
Surface condition : Clean, straight bank, full stage, no rifts or deep pools in fair condition  Rugosity F:  0.0300
Conveyence factor (C3) = (Areax R¥)y n= 2116.835
Mean Conveyence Factor (Cg = { C1xC2xCH"Y = 3207981
Longitudinal Bed Slope, § = 0.0049
Discharge through the channel, @ = Cex ($)*° = 229.86 m?/s
Highest discharge from the three method is = 188823 m%s
Second highest discharge is = 63136 m*5
Magimuom discharge is  preater than 1.5 times second highest discharge
Hence Design Discharge s = 948.00 m/s
Proposed bridge :
Span scheme and type of foundation:
Design discharge = Q = 948.00 m*/s
Lacey's waterway = L =48V Q = 147.79 m.
Provide a 4 span hridge 24.00 m cic bearings as shown in the G.A.D.
Clear waterway becomes = 94.24 m.
{ Centre to ¢centre distance between bearings on piers = 0.6 m.
Thickness of pier shafts was taken as 1.0 m.
Bearing centre at abutment to front face of abutment shaft is 0.280 m.}
Hence clear waterway provided is 64% of Lacey's waterway , 0.k,
Calculation for scour depth and depth of foundation,
For caleulation of scour design discharge = 1.3x%48 = 1232.40 m''s
Clear waterway pravided = © 9424 m.
Hence dy, = E232.4 /79424 13.08 m%s per metre
Sile factor
As per soil investigation report , soil below lowest bed is greyish clay,seme / trace silt having cohesion 0.15 kg/m’”.
Silt factor as per soil mvestigation report 15 2.67
Hence considered silt factor as 2.67
Depth of scaur = dg, = 1.34 x (3, A, 5.36 m. below HE.L,
Hence depth of normal scour is at R.L. = 131.54 m.
Lowest bed level is at R.L. 134.63 m.
Hence depth of normal scour below HF L. is taken as = 5.36 m.
Maxm. Depth of scour at abutment location = 5.36x 1.27= 6.81 m. below HF.L.
R.L.of maxm, scour at abutment location = 130.09 m.
Maxan. Depth of scour at pier location = 5.36x2.0= 10.72 m. below HF.L,
R.L.of maxm. scour at pier location = 126,18 m.
For open foundation , depth of foundation to be taken at least 2.0m, Below maximum scour level .
Hence, founding level for abutment will be not above R.L. 130.09-2.0 = 128.09 m.
And founding level for pier will be not above R.L. 126.18-2.¢ 124.18 m.
Henee depth of abwtment foundation becomes 134632 - 128.09= 6.543 m.below lowest bed ,
And depth of pier foundation becomes 134.632 - 124.18= 10.457 m.below lowest bed ,
which is not practicable Hence deep foundation ( Pile foundation ) is supgested for both piers and abutments .
Provide bottom of pile cap for abutment foundation at maxm. scour level 130.09 m. R.L.
And top of pile cap for pier foundation at towest bed level , ie. , at 134,63 m. R.L.
Using 1200mm dia. piles , depth of pile cap = 10 x1.5= 1800 mum.
Hence bottom of pile cap for piers will be = 134.632-1.8= 132832 m. R.L.
Free standing height of pier piles are 132,83 -126.18 = 6.56 m.
Henee top of pile cap for abutments will be = 130.09+1.8= 131.89 mR.L.
Client :
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur BSERVATIONS OF NHIDCL
Section (Length 130,167 k) of NH-36 39 - — Dimapur Bypass — (Assam Parg) ON DPR AND REPLIES

Calculation for formation level :-

Highest Flood Level : 136,898 m.

Vertical clearance : 1.200 m.

Depth of superstructure (RCC. T-beam slab superstructure) 2,370 m.

Thickness of wearing course : 0.G75 m.

Increase due to inclination : 0.194

Regquired formation level ;140737 m.

Provide formation level at centre of deck as 140.74 m,
Client :
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur
Section (Length 130.167 km} of NH-36 39 - - Dimapar Bypass — (Assam Pary)

Bridge No 133/1 Dhansiri3 Easting 185680.8 Morthing: 8251742
Chainage : 132344 Km,

Calculation for Discharge : -
1. Dricken's formula :

Catchment Area = 960 km? RFER TOPO SHEET ?83G/9
C =11.00 { for Guwahati region)
Therefore Discharge ( Q) = Cx M™ 11x(960 )% = 1897.13 m¥s

2. Rational Formula for Peak Runoff from Catchment

Catchment Area{ A) =960 km*= 96000 Hectares
L = Distance from critical point to the Bridge = 76,00 km
H =The fall in level from eritical point to the Bridge site in = 566.00 m
Nearest rain gange station is Tezpur Io = Heaviest one hour rainfall = 6.30 cm
Time of concentration = fc = (0.87 * L'/H)™" = 12.281 hr
Tc=(2*o) 1+tc = 0.949 ¢m
Intensity factor(f} for catchment area of 96000 Hectares = 0.62
Catclunent charagteristics is Loarn lightly cultivated or covered p= 0.5
Therefore Discharge{QQ) = 0.028*A%p*f*lc = 790.58 m¥s
1. Conveyence Factor & Slope method
A)C/8 No: 1 Offset:  100mU/S HFL {m): 136.898
S1 No. Offset | Bedlevel | Segment | Segment | Height at | Height at [Difference| Areaof | Wetted
Distance (mt) No width (m) | start{m) | end (m) [ inheighi | segment | perimeter
(m) m | o | (m)
1 -45.891] 136.898 - - - - - - -
2 -43.176] 135,457 1 2.715 0.000 1.441 1.441 1.956 3.074
3 -36.946] 132151 2 6.230 1.441 4.747 3.306 19.276 7.053
4 -31.616] 130.874 3 5.330 4.747 6.024 1.277) 28705 5.481
3 -24.937] 129.275 4 6.679 6.024 7.623 1.599 43574 6.868
[ -16.767| 128.087 5 8.170 7.623 8.811 1.188[  67.133 R.256
7 -2.647| 127.052 & 7.120 8.811 9.846 1.035) 66419 7.195
8 0.000] 126.941 7 9.647 9.846 9.957 0.111 95,520 9.648
9 4.407| 126.889 8 4.407 9.957 10.009 0.052( 43.995 4.407
10 12.284] 127.594 9 7.877 10.009 9.304 0.705) 76.064 7.908
11 15.662] 127.875 10 3.378 9.304 5.023 0.281 30.954 3.390
12 22,080] 128.408 £l 6.418 9.023 8.490 0.333)  56.199 6.440
13 20,4351 129.130 12 7.355 8.490 7,168 0.722(  59.78% 7.390
14 36.306] 129.486 13 6.871 7.768 7.412 0.356] 52.151 6.880
15 41.004| 129.504 14 4.698 7,412 7.394 0.018]  34.779 4.698
16 44.512] 130.795 15 3.508 7,394 6.103 1.201 23.674 3,738
17 49317 132.562 16 4.805 6,103 4.336 1.767[  25.080 5.120
18 61,108 136.898 17 11.791 4.336 0.000 4.336f  25.563 12.563
Tatal} 752.830] 110.108
Hydraulic mean depth, R = Area/ Perimeter = 6.837
Surface condition:  Clean, straight bank, full stage, no rifts or deep pools in fair condition Rugosity 2 0.0400
Convevence factor (C1) = (Areax R#%) n= 68234.63
B) C/8 No: 2 Offset: At Alignment HFL (m): 136,898
SI No. Offset | Bed level | Segment | Segment | Heightat | Heightat | Diffin | Areaof | Wetted
Distance (m) No width (m)| start (m) | end (m) |height (m)| segment | perimeter
(m) () ()
1 -38.281] 136.898
2 -34.777] 134,152 1 3.504 0.000 2.746 2.746 4.811 4.452
3 -29.018] 129.639 2 5.759 2.746 7.25% 4.513]  28.809 7.317
4 -23.834] 128.807 3 5.184 7.259 8,091 0.832] 39.787 5.250
5 -12.339] 127.864 4 11.495 §.091 9.034 (.943] 98.426 11.534
6 -8.413] 127374 3 3.926 9.034 9.524 0.490] 36.429 3.956
7 0.000] 126.964 6 3.413 9.524 9.934 0.410] 81.850 8.423
8 7.347] 128.823 7 7.347 9.934 8.075 1.859] 66,156 7.579
9 12.731] 129.495 8 5.384 8.075 7.403 0.672] 41.667 5.426
10 19.040] 130489 9 6.309 7.403 6.409 0,994]  43.570 6.387
11 23.868] 132.555 10 4.828 6.409 4.343 2.066] 25955 3.251
12 29.024] 134.762 11 5.156 4.343 2.136 2.207 16.703 5.608
13 34016] 136.898 12 4.992 2.136 0.000 2.136 5.331 5.430
14 34.016] 136.898 13 0.000 0.000 0.000 0.000 0.000 0.000
Total| 489.495| 76.613
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BSERVATIONS OF NHIDCL
ON DPR AND REPLIES

Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapuer
Section (Length 130,167 kim} of NH-36 39 - — Dimapur Bypass — {Assam Pari)

Hydraulic mean depth, R = Area/ Perimeter = 6.389
Surface condition :  Clean, straight bank, full stage, no rifis or deep pools in fair condition Rugosity ;' 0.0400
Conveyence factor (C2) = (Areax R¥%)Y n= 42397.335
C) C/S No: 3 Offset : 100mD/S HFL {m): 1356.848
Offset | Bedlevel { Segment | Segment | Heightat | Heighta | Diffin | Areaof | Wetted
S1.No | Distance (m) No width (m)| start{m) | end (m) |height{m}| segment | perimeter
{m) (m?) (m)
1 -36.400} 136.348
2 -32.506} 134.573 1 3.894 0.000 2275 2.275 4.429 4.510
3 -24.866] 130.110 2 7.640 2275 6.738 4.463 34.430 8.848
4 20.697] 129610 3 4.169 6.738 7.238 0.500 29.133 4,199
3 -15.000} 128.707 4 5.697 7.238 8.141 0.903 43.807 5.768
6 9.304f 128.003 5 5.696 8.141 8.845 0.764 48.376 5.739
7 0.000f 126.907 3 9.304 8.845 9.941 1.096 87.392 9.368
8 8.617| 127.651 7 8.617 9.941 9.197 0,744 82.456 8.649
9 17.586] 128.792 8 8.969 9.197 8.056 1.141 77.371 9.041
10 22.061] 130732 9 4.475 8.056 6,116 1.940 31.710 4.877
11 28.762] 132.417 10 6.701 6.116 4,431 1.685 35.338 5,910
12 32,477 134775 11 3715 4431 2.073 2.358 12.081 4.400
13 35.743] 136.848 12 3.266 2.073 0.000 2.073 3.385 3.868
Total] 489.909 76.178
Hydraulic mean depth, R = Area/ Perimeter = 6.431
Surface condition:  Clean, straight bank, full stage, no rifts or deep pools in fair condition Rugosity ;' 0.0400
Conveyence factor (C3) =(Areax R%Yn= 42355.589
Mean Conveyence Factor (C;) = ( C1xC2xC3)"* = 49668 919
Longitudinal Bed Slope, § = 0.0002
Discharge through the chanmel, @ = Crx ()" = 67242 m's

1897.13 m/s

Highest discharge from the three method is

Second highest discharge is = 79058 m'fs
Maximum discharyze is greater than 1.5 times second highest discharge
Hence Design Discharge is = 1186.00 m’fs

Proposed bridpe ;
Span scheme and type of foundation ;

Client :

Natlonal Highways Infrastructure
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Design discharge = Q = 1186.00 m¥s
Lacey's waterway = L =48V Q 165.30 m.
Provide a 4 span bridge 24.00 m c/c bearings as shown in the G.A.D.
Clear waterway becomes = 94,24 m,

{ Centre fo centre distance between bearings on piers = 0.6 m.

Thickness of pier shafts was taken as 1O m.

Bearing centre at abutment to front face of abutment shaft i 0.28¢ m.)

Hence clear waterway provided is

Calculation for scour depth and depth of foundation.
For calculation of scour design discharge 1.3x1186 =

Clear waterway provided =
Hence d, =
Silt factor :

1541.8 /9424

57% of Lacey's waterway , o k.

§541.80 m/s
94,24 m.
16.36 m®s per metre

As per soil investigation report , soil below lowest bed is greyish ¢lay,some / trace silt having cohesion 0.15 kgm®,

Silt factor as per soil investigation report is 1.8
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur ) BSERVATIONS OF NHIDCL

Section (Length 130,167 knt} of NH-36 39 - — Dimapur Bypass — (Assam Pers) ON DPR AND REPLIES
Hence considered silt factor as 1.8
Depth of scour = dg, = 1.34 x (0 k)™ 7.10 m. below FLF.L.
Hence depth of normal scour is at R.L. = §29.80 m.
Lowest bed level isat R.L. 126.96 m.
Hence depth of normal scour below HF.L. is taken as = 9.93 m.
Maxm. Depth of scour at abutment location =9.93x 1.27~ 12.62 m. below HLIF.L.
R.L.of maxm. scour at abutment location = 124.28 m.
Maxm. Depth of scour at pier location = 993x2.0~= 19.87 m. below H.F.L.
R L.of maxm. scour at pier location = 117.03 m.
For open foundation , depth of foundation to be taken at least 2.0m. Below maximum scour level .
Hence, founding level for abutment will be not above R.1124.28-2.0 = 122.28 m.
And founding level for pier wilt be not above R.L. 117.03-2.0 11503 m.
Henee depth of abutment foundation becomes 126.964 - 122.28= 4.682 m.below lowest bed ,
And depth of pier foundation becomes 126.964 - 115.03= 11.934 m below lowest bed ,

which is not practicabli Hence deep foundation { Well foundation ) is suggested for both piers and abutments .

Provide top of well cap for abutment foundation at R.L. 132.00 m. R.L.
And top of well cap for pier foundation at lowest water level , ie. , at 130.50 m. R.L.

Calculation for formation level :-

Highest Flood Level ;o 136898 m.
Vertical clearance : 1.200 m.
Depth of superstructure {RCC. T-beam slab superstructur 2370 m.
Thickness of wearing course : 0.065 m.
Increase dug to inclination : 0.242
Required formation level ¢ 140.775 m.
Provide formation level at centre of deck as 140.78 m.
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Preparation of DPR on EPC basis for 4-laning of Daboka — Dimapur : Minutes of Meeting
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass ~ (Assam Part} . :

'CHAPTER - 12

MINUTES OF MEETING ON FINAL DPR PRESENTATION ON18.11.2016
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Prepa}-atian Oof DPR on EPC basis for 4-laning of Daboka — Dimapur ‘ CONCLUSIONS
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass — (Assam Part) & RECOMMENDATIONS

CHAPTER - 11

CONCLUSIONS.& RECOMMENDATIONS FOR DIMAPUR BYPASS (ASSAM PART)

11.1  Introduction : S
 The Bypass project road in'the state of Assam is recommended for new Rigid construction of
4-lane divi_ded carriageway configurat:ioh. The stretch of the corridor is new and on virgin
larid | '
11.2 Bridges & Culvert
- There are 3 nos of new Major Bridges and 6 nos. new Minor Bridges & 46 nos. of culverts in
this stretch of Bypass. There will be one ROB & one Flyover also on hypass to avoid Dimapur
- town. This has been proposed to the north of Dimapur town.
Total no. of C.D. Structures are:
1) Major Bridge .-
2) - Minor Bridge . 6
- 3) Box Culverts - 46
4).  Cattle Underpass - 2
5).  Elephant Underpass - 1
| Total: 58
11.3 Bypass o
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. Retéining the present alignment
calls for a massive demolition of important residential, commercial and public structures like
Hospital, College Schools, Govt. Offices, religious structures, Police Statlon 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 Dlmapur town commencing from existing km 159.400 on NH-36 and
terminating at Patk0| Bridge at Km 124.200 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 part of Bypass will be 14.325 Kms. - '
11.4 De5|gn Speed
The project road is desugned for 100 Kmph adhering to the ruling standards for National
Highways as prescribed by IRC: 73-1980 & SP84-2014. In jungie areas the design speed is
restricted to 65 Km/hr. '
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Preparaﬁon of DPR on EPC basis for 4-Ianmg of Daboka — Dimapur ' CONCLUSIONS
Section (Length 130.167 km) of NH-36 & 39 - — Dimapur Bypass (Assam Part) & RECOMMENDATIONS

11.5 Pavement
| Though both fluub!e and rlgrd pavement has been discussed, it is- proposed to. prowde Rigid
pavement on the Dimapur Bypass alignment. The reasons are: '
' ay In 30 year cycle the Rigid Pavement is economlcai

by Asitisina heavy rainfall area, the mainténance cost will be less.

11.6 Junctlon Improvement
There is one major intersection along the Bypass (Assam side) project road, which have been
recommended for improvement at grade The intersections is 3- Iegged and they it does not

- account for any grade separation. .

11.7 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
.s_tretch ro 4-lane standard (inciuding centage charges) works out to Rs 570.24

Crores with Rigid pavement.

Client REVISED FINAL DETAILED PROJECT REPORT =~ .
Mational Hnghwavs & Infrastructure 13-2 ‘ Archtech Consultants Pvt. Ld,
Development Corparation Limited : .







