NHIDCL Request For Proposal — Bid Document
Volume I11- Schedule - B

Re-Modified Schedule -B

SCHEDULE - B
(See Clause 2.1)

DEVELOPMENT OF THE PROJECT HIGHWAY
1 Development of the Project Highway
Development of the Project Highway shall include:

e S-1 Design and construction of the Project Highway for proposed widening at the
250 m stretch length at km 54 as per the alignment plan mentioned in Annex-| of
Schedule-A and as described in this Schedule-B and in Schedule-C.

e S-2 Design and construction of the Project Highway for proposed widening at the
210 m stretch length at km 63 as per the alignment plan mentioned in Annex-| of
Schedule-A and as described in this Schedule-B and in Schedule-C.

e S-3 Design and construction of the Project Highway for landslide protection at 360
m stretch length at km 71 as per the alignment plan mentioned in Annex-| of
Schedule-A and as described in this Schedule-B and in Schedule-C.

e S-4 Design and construction of the Project Highway for landslide protection at 350
m stretch length at km 72 as per the alignment plan mentioned in Annex-l of
Schedule-A and as described in this Schedule-B and in Schedule-C.

2 Widening and Rehabilitation / Restoration

Widening and Rehabilitation shall include proposed widening of the narrow zone at
km 54 and Km 63 including toe protection from erosion and scouring of river with
proper drainage works and road works of specified width of the Project Highway on
designated locations as described in Annex-I of this Schedule-B and in Schedule-C.

Rehabilitation/ Restoration shall include proposed landslide protection works
including necessary drainage works on the designated locations as described in
Annex-l of this Schedule-B and in Schedule-C.

3 Specifications and Standards

The Project Highway shall be designed and constructed in strict conformity with
the Specifications and Standards specified in Annex-| of Schedule-D.
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Annex - |
(Schedule - B)

A. DESCRIPTION OF PROPOSED WIDENING WORKS

1 WIDENING OF THE EXISTING HIGHWAY

The Project Highway shall follow the existing alignment unless otherwise specified by the
Authority. Geometric deficiencies, if any, in the existing horizontal and vertical profiles
shall be corrected as per the prescribed standards for hilly terrain to the extent land is
available.

2 GEOMETRIC DESIGN AND GENERAL FEATURES

2.1 General

Geometric design and general features of the Project Highway shall be in accordance with
the alignment plan mentioned in Annex-| of Schedule-A.

2.2 Design speed

The design speed shall be as per alignment plan.
2.3 Improvement of the existing road geometrics
In the following sections, where improvement of the existing road geometrics to the
prescribed standards is not possible, the existing road geometrics shall be improved to the
extent possible within the available right of way and proper road signs and safety
measures shall be provided.

2.4 Right of Way

[Refer to paragraph 2.3 of the Manual]. Details of the Right of Way are given in
Annex Il of Schedule-A.

2.5 Type of Shoulders
In the following sections, paved shoulders of 1.5 m width shall be provided.

Sl. No. Stretch From km to km Remarks
1 54.255 to 54.505
2 63.575 to 63.785
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2.6 Lateral and vertical clearances at underpasses

2.6.1 Lateral and vertical clearances at underpasses and provision of guardrails/crash
barriers shall be as per paragraph 2.11 of the Manual.

2.6.2 Lateral clearance: The width of the opening at the underpasses shall be as follows:

Sl. No. |Location (chainage) | Span/opening (m) Remarks
(from km to km)

NIL

2.7 Lateral and vertical clearances at overpasses

2.7.1 Lateral and vertical clearances at overpasses shall be as per paragraph 2.12 of the
Manual.

2.7.2 Lateral clearance: The width of the opening at the overpasses shall be as follows:

SL. No. Location  (chainage) | Span/opening (m) Remarks
(fromkmto km)

NIL

2.8 Service roads

Service roads shall be constructed at the locations and for the lengths indicated
below: [Refer to paragraph 2.13 of the Manual and provide details]

Sl.No. Location of service | Right hand side (RHS)/Left| Length (km) of
road (from km to km) hand side (LHS)/ or Both sides | service road

NIL

2.9 Grade separated structures

2.9.1 Grade separated structures shall be provided as per paragraph 2.14 of the Manual.
The requisite particulars are given below:

[Refer to paragraphs 2.14.1 of the Manual and provide details]
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Sl. No. Location of | Length (m) Number Approach Remarks, if
structure and length | gradient any
of spans
(m)
NIL
2.9.2 In the case of grade separated structures, the type of structure and the level of the

Project Highway and the cross roads shall be as follows: [Refer to paragraphs 2.14.2
of the Manual and specify the type of vehicular under pass/ overpass structure and
whether the cross road is to be carried at the existing level, raised or lowered]

SL. Location Type of Cross road at Remarks, if any
structure
Length (m) o )
Existing | Raised Lowered
Level Level Level
NIL
2.10 Cattle and pedestrian underpass /overpass
Cattle and pedestrian underpass/ overpass shall be constructed as follows: [Refer
to paragraphs 2.14.3 of the Manual and specify the requirements of cattle and
pedestrian underpass/ overpass]
Sl. No. Location Type of crossing
NIL
2.11 Typical Cross-sections of the Project Highway
The typical cross sections should be developed as per Drawing Number NHIDCL/KM
54 , KM 63, KM 71 & KM 72/01 (02 sheets) as included in Annexure - A of this
schedule.
3 INTERSECTIONS AND GRADE SEPARATORS

All intersections and grade separators shall be as per Section 3 of the Manual.
Existing intersections which are deficient shall be improved to the prescribed
standards.

[Refer to paragraphs 3.1.1, 3.1.2 and 3.3 of the Manual and specify the
requirements. Explain where necessary with drawings/sketches/general
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arrangement]

Properly designed intersections shall be provided at the locations and of the types
and features given in the tables below:

(a) At-grade intersections

Sl. No. Location of Type of Other features
intersection intersection
NIL

(b) Grade separated intersection with/without ramps

SI. No. Location Salient features Minimum length Road to be
of viaduct to be carried
provided over/under the
structures

NIL

4 ROAD EMBANKMENT FOR PROPOSED WIDENING

4.1 The proposed widening of the 250m stretch length of road at KM54 narrow zones
shall comprise of following minimum components:
Stretch Maximum Top
Height of | width of
Valley Slope | Finished Brief Scope of work
to be | Road (m)
widened (m)
S-1 Km 54 18.50 13 e Traffic  Signages and  Temporary
(Stretch barricading
1: Length e Excavation and Surface Preparation
130m) » Soil Nailing on the existing valley slope
considering the following:
e Nail : Fully threaded solid bar of 670/800
grade steel (conforming to IS 4759:1996).
Length of Nail : Minimum 8m
e Drill diameter : Minimum 75mm in soil
and 50mm in rock.
e Diameter of Nail : Minimum 22mm
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e Maximum Horizontal Spacing of Nail
1.50m c/c

e Maximum Vertical Spacing of Nail : 1.30m
c/c

» Mechanically Stabilized Earth Structure to
connect with these soil nails:

e Fascia : Prefabricated and hot deep
galvanized mild steel bar steel mesh.

e Soil reinforcing element: Geosynthetic
Strips with lateral grooves on both side

e Maximum Vertical spacing of soil
reinforcement: 0.6m

e Minimum length of soil reinforcement :
3m.

e Connection between fascia and soil
reinforcement: Mechanical

e Connection between soil reinforcement
and soil nail: Mechanical

» Selected Backfill Soil

e Granular fill soil such as river bed
material of minimum angle of internal
friction of minimum 30 degrees
compacted in layers to the requisite
height

» Broken boulder of 400mm thickness to be
provided in between the fascia and
selected backfill soil with a non-woven
geotextile separator in between to avoid
migration of backfill soil.

» Sub-Surface Drainage

e Chimney Drain of 600mm thickness
behind the built up portion of reinforced
slope for draining out the entrapped
seepage water from the backside of
existing slope with Non-woven geotextile
on both side

» Toe Protection

e |t is necessary to protect the toe erosion
of the structure by Articulating Block
Concrete Form Liner known as Revetment
to withstand high volatility current &
heavy rock mass carrying river water
condition or for dry slope protection.
Bidder has to ensure soundness/durability
and stability of the proposed foundation
work.

» Pavement Work

e Pavement work shall be done for the
entire stretch length of 250m as per IRC
guidelines with metallic crash barriers,
road marking, signages, etc.
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S-1 Km 54 20 13 e Traffic Signages and Temporary
(Stretch 2: barricading
Length e Excavation and Surface Preparation
120m) > Soil Nailing on the existing valley

e Fascia : Prefabricated and hot deep
galvanized mild steel bar steel
mesh.

e Soil reinforcing element
Geosynthetic Strips with lateral

e Maximum vertical spacing of soil
e Minimum
e Connection between fascia and soil

e Connection

slope considering the following:
Nail : Fully threaded solid bar of
670/800 grade steel (conforming to IS
4759:1996).
Length of Nail : Minimum 8m
Drill diameter : Minimum 75mm in
soil and 50mm in rock.
Diameter of Nail : Minimum 22mm
Maximum Horizontal Spacing of Nail :
1.50m c/c
Maximum Vertical Spacing of Nail :
1.30m c/c
> Mechanically Stabilized Earth
Structure to connect with these soil
nails:

grooves on both side

reinforcement: 0.6m
length of
reinforcement : 3m.

soil

reinforcement: Mechanical
between
and soil

soil
reinforcement nail:
Mechanical
» Selected Backfill Soil
Granular fill soil such as river bed
material of minimum angle of internal
friction of minimum 30 degrees
compacted in layers to the requisite
height
> Broken boulder of 400mm thickness
to be provided in between the fascia
and selected backfill soil with a non-
woven geotextile separator in
between to avoid migration of
backfill soil
» Sub-Surface Drainage
Chimney Drain of 600mm thickness
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behind the built up portion of
reinforced slope for draining out the
entrapped seepage water from the
backside of existing slope with Non-
woven geotextile on both side

» Toe Protection

e |t is necessary to protect the toe
erosion of the structure by
Articulating Block Concrete Form
Liner known as Revetment to
withstand high volatility current &
heavy rock mass carrying river water
condition or for dry slope protection.
Bidder has to ensure
soundness/durability and stability of
the proposed foundation work.

» Pavement Work

e Pavement work shall be done for the
entire stretch length of 250m as per
IRC guidelines with metallic crash
barriers, road marking, signages, etc.

4.2

The specifications and size for these items should be as per IRC/BIS standard or
other equivalent international code based on design done by EPC Contractor.

The proposed restoration scheme is presented in Drawing number NHIDCL/KM54/01
(02 sheets) in Annexure - A of Schedule B.

The proposed restoration scheme as presented in this schedule is the minimum
requirement. However, the contractor shall check, validate and if require
improve/augment the detailed design based on his surveys and investigations of
minimum scope as given below before commencement of work.

GEOPHYSICAL INVESTIGATION to know the natural formation and its weak plane /
zones in valley slope in addition to the GEOTECHNICAL INVESTIGATION by
conducting geophysical study and geotechnical investigation of minimum 6 numbers
of boreholes of minimum depth around 30m or termination depth at 1.5m inside
hard rock whichever is less by positioning the boreholes all along the valley slope
namely at top, intermediate of valley slope

TOPOGRAPHICAL SURVEY for the Stretch to be rehabilitated including the Detailed
Contour Survey and Cross-Section Survey covering the total area in valley sides

MAPPING of any kind of crack, fault etc. generated in the entire affected area and
its influence zone (beyond the affected zone).

Any associated risk with respect to cost and time due to modification / changes in
the design shall be assessed and incorporated in the bid.
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4.3 The proposed widening of the 210m stretch length of road at KM 63 narrow zones
shall comprises of following minimum components:

Stretch | Height of | Top
Valley width
Slope to| of .
be Finishe Brief scope of work
widened d Road
(m) (m)
S-2 20 13 » Traffic Signages and Temporary barricading
» Excavation and Surface Preparation
Km 63 > Soil Nailing on the existing valley slope including

>

in the existing toe wall considering the following:
Nail : Fully threaded solid bar of 670/800 grade
steel (conforming to IS 4759:1996)
Length of Nail : 8 m minimum
Drill diameter : Minimum 75mm in soil and
50mm in rock.
Diameter of Nail : 22 mm minimum
Maximum Horizontal Spacing of Nail : 1.50m c/c
Maximum Vertical Spacing of Nail : 1.30m c/c
Mechanically Stabilized Earth Structure to
connect with these soil nails:
Fascia : Prefabricated and hot deep galvanized
mild steel bar steel mesh.
Soil reinforcing element : Geosynthetic Strips
with lateral grooves on both side
Maximum Vertical spacing of soil reinforcement:
0.6m
Minimum length of soil reinforcement: 3m
Connection between fascia and
reinforcement : Mechanical
Connection between soil reinforcement and soil
nail: Mechanical
Selected Backfill Soil
Granular fill soil of minimum angle of internal
friction of 30 degrees compacted in layers to the
requisite height
Broken boulder of 400mm thickness to be
provided in between the fascia and selected
backfill soil with a non-woven geotextile
separator in between to avoid migration of
backfill soil
Sub-Surface Drainage

soil
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e Chimney Drain of 600mm thickness behind the
built up portion of reinforced slope for draining
out the entrapped seepage water from the
backside of existing slope

» Toe Protection

e |t is necessary to protect the toe erosion of the
structure by Articulating Block Concrete Form
Liner known as Revetment to withstand high
volatility current & heavy rock mass carrying river
water condition or for dry slope protection.
Bidder has to ensure soundness/durability and
stability of the proposed foundation work.

» Pavement Work

e Pavement work shall be done for the entire
stretch length of 300m as per IRC guidelines with
crash barriers, road marking, signages, etc.

The specifications and size for these items should be as per IRC/BIS standard or
other equivalent international code based on design done by EPC Contractor.

The proposed restoration scheme is presented in Drawing number NHIDCL/KM63/01
(02 sheets) in Annexure - A of Schedule B.

4.4 The proposed restoration scheme as presented in this schedule is the minimum
requirement. However, the contractor shall check, validate and if require
improve/augment the detailed design based on his surveys and investigations of
minimum scope as given below before commencement of work.

e GEOPHYSICAL INVESTIGATION to know the natural formation and its weak plane /
zones in valley slope in addition to the GEOTECHNICAL INVESTIGATION by
conducting adequate numbers of boreholes of minimum depth around 30m or
termination depth at 1.5m inside hard rock whichever is less by positioning the
boreholes all along the valley slope namely at top, intermediate of valley slope.

e TOPOGRAPHICAL SURVEY for the Stretch to be rehabilitated including the Detailed
Contour Survey and Cross-Section Survey covering the total area in valley sides.

e MAPPING of any kind of crack, fault etc. generated in the entire affected area and
its influence zone (beyond the affected zone).

Any associated risk with respect to cost and time due to modification / changes in
the design shall be assessed and incorporated in the bid.
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4.5

The proposed landslide protection works of the 360m stretch length at KM71 shall
comprises of following minimum components:

Stretch | Average Top
Height of | width of
Hl::loStl)c;pe F‘E:)S:cfd Brief Scope of work
widened (m)
(m)
» Traffic Signages and Temporary barricading
» Excavation and Surface Preparation
S-3 > Fixing High strength steel wire mesh
» Strength of Wire : 1770 MPa
Km 71 25 12 e Tensile resistance of wire : 12.5 kN
e Wire diameter: 3mm
» Soil Nailing on the existing hill slope considering
the following:
e Nail : Fully threaded solid bar of 670/800 grade
steel (conforming to IS 4759:1996).
e Length of Nail : Minimum 8m
e Diameter of Nail : Minimum 22mm
e Maximum Horizontal Spacing of Nail : 2.0m c/c
¢ Maximum Vertical Spacing of Nail : 1.50m c/c
» Drainage Arrangement
The specifications and size for these items should be as per IRC/BIS standard or
other equivalent international code based on design done by EPC Contractor.
The proposed restoration scheme is presented in Drawing number NHIDCL/KM71/01
(02 sheets) in Annexure - A of Schedule B.
4.6 The proposed restoration scheme as presented in this schedule is the minimum

requirement. However, the contractor shall check, validate and if require
improve/augment the detailed design based on his surveys and investigations of
minimum scope as given below before commencement of work.

GEOPHYSICAL INVESTIGATION to know the natural formation and its weak plane /
zones in valley slope in addition to the GEOTECHNICAL INVESTIGATION by
conducting adequate numbers of boreholes of minimum depth around 30m by
positioning the boreholes all along the hill slope namely at top, intermediate and
bottom of hill slope.

TOPOGRAPHICAL SURVEY for the Stretch to be rehabilitated including the Detailed
Contour Survey and Cross-Section Survey covering the total area in valley sides.
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4.7

MAPPING of any kind of crack, fault etc. generated in the entire affected area and
its influence zone (beyond the affected zone).

Any associated risk with respect to cost and time due to modification / changes in
the design shall be assessed and incorporated in the bid.

The proposed landslide protection works of the 350m stretch length at KM72 shall
comprises of following minimum components:

Stretch | Average | Top

Height of | width

Hill Slope | of Brief Scope of work

to be | Finishe
widened | d Road
(m) (m)
S-4 20 12 » Traffic Signages and Temporary barricading
» Excavation and Surface Preparation
Km 72 > Fixing High strength steel wire mesh.
e Strength of Wire : 1770 MPa
e Tensile resistance of wire : 12.5 kN
e Wire diameter : 3mm
» Soil Nailing on the existing hill slope considering
the following:
e Nail : Fully threaded solid bar of 670/800 grade
steel (conforming to IS 4759:1996).
e Length of Nail : 8m minimum
e Diameter of Nail : 22mm minimum
e Maximum Horizontal Spacing of Nail : 2.0m c/c
¢ Maximum Vertical Spacing of Nail : 1.50m c/c
The specifications and size for these items should be as per IRC/BIS standard or
other equivalent international code based on design done by EPC Contractor.
The proposed restoration scheme is presented in Drawing number NHIDCL/KM72/01
(02 sheets) in Annexure - A of Schedule B.
4.8 The proposed restoration scheme as presented in this schedule is the minimum

requirement. However, the contractor shall check, validate and if require
improve/augment the detailed design based on his surveys and investigations of
minimum scope as given below before commencement of work.

GEOPHYSICAL INVESTIGATION to know the natural formation and its weak plane /
zones in valley slope in addition to the GEOTECHNICAL INVESTIGATION by
conducting adequate numbers of boreholes of depth around 30m or termination
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depth at 1.5m inside hard rock whichever is less by positioning the boreholes all
along the valley slope namely at top, intermediate of valley slope

TOPOGRAPHICAL SURVEY for the Stretch to be rehabilitated including the Detailed
Contour Survey and Cross-Section Survey covering the total area in valley sides.

MAPPING of any kind of crack, fault etc. generated in the entire affected area and
its influence zone (beyond the affected zone).

Any associated risk with respect to cost and time due to modification / changes in
the design shall be assessed and incorporated in the bid.

5 PAVEMENT DESIGN
5.1 Pavement layers shall be constructed in accordance with the thickness provided
below table/Drawing.
5.2 Type of pavement
The project highway is flexible pavement and the layer thicknesses are tabulated
below as minimum required provisions:
S.No. Description Pavement Thickness
(in mm)
1 Bituminous Concrete 40
2 Dense Bituminous Macadam 75
3 WMM 200
4 Granular Sub Base 200
5.3 Design requirements
[Refer to paragraph 5.4, 5.9 and 5.10 of the Manual and specify design
requirements and strategy]
5.3.1 Design Period and strategy

Flexible pavement for new pavement or for widening and strengthening of the
existing pavement shall be designed for a minimum design period of 15 years. Stage
construction shall not be permitted.
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5.3.2

5.4

Design Traffic

Notwithstanding anything to the contrary contained in this Agreement or the
Manual, the Contractor shall design the pavement for a design traffic of 25 million
standard axles.

Reconstruction of stretches

[Refer to paragraph 5.9.7 of the Manual and specify the stretches, if any, to be
reconstructed.]

The following stretches of the existing road shall be reconstructed. These shall be
designed as new pavement.

Sl.

No. Stretch From km to km Remarks

1 54.255 to 54.505

2 63.575 to 63.785

7.1
7.1.1

7.1.2

ROADSIDE DRAINAGE

Drainage system including surface and subsurface drains shall be provided as per
proposed restoration scheme presented in Drawing number NHIDCL/KM54 & KM
63/01 (02 sheets) in Annexure - A of Schedule B.

DESIGN OF STRUCTURES
General

All bridges, culverts and structures shall be designed and constructed in accordance
with section 7 of the Manual and shall conform to the cross-sectional features and
other details specified therein.

Width of the carriageway of new bridges and structures shall be as follows:

[Refer to paragraph 7.1 (ii) of the Manual and specify the width of carriageway of
new bridges and structures of more than 60 metre length, if the carriageway width
is different from 7.5 metres in the table below.]

Sl No. Bridge at km Width of carriageway and cross-
sectional features@

@ Attach typical cross-section, if necessary.
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NIL

7.1.3 The following structures shall be provided with footpaths:

[Refer to paragraph 7.1 (iii) of the Manual and provide details of new Structures
with footpath.]

Sl. No. Location at km Remarks

NIL

7.1.4 All bridges shall be high-level bridges.
[Refer to paragraph 7.1 (iv) of the Manual and state if there is any exception]

7.1.5 The following structures shall be designed to carry utility services specified in
table below:

[Refer to paragraph 7.1 (viii) of the Manual and provide details]

Sl. No. Bridge at km Utility service to be | Remarks
carried

NIL

7.1.6 Cross-section of the new culverts and bridges at deck level for the Project Highway
shall conform to the typical cross-sections given in section 7 of the Manual.

7.2 Culverts

7.2.1 Overall width of all culverts shall be equal to the roadway width of the approaches.

7.2.2 Reconstruction of existing culverts:

The existing culverts at the following locations shall be re-constructed as new
culverts:

[Refer to paragraph 7.3 (i) of the Manual and provide details]
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SI.No. Culvert location | Span/Opening (m) Remarks, if any*

NIL

*[Specify modifications, if any, required in the road level, etc.]
7.2.3 Widening of existing culverts

All existing culverts which are not to be reconstructed shall be widened to the
roadway width of the Project Highway as per the typical cross section given in
section 7 of the Manual. Repairs and strengthening of existing structures where
required shall be carried out.

SI. No. Culvert location | Type, span, height and | Repairs to be carried out
width of existing [specify]
culvert (m)
NIL

7.2.4 Additional new culverts shall be constructed as per particulars given in the
table below:

Sl No. Culvert location Span/Opening (m)

NIL

7.2.5 Repairs/replacements of railing/parapets, flooring and protection works of the
existing culverts shall be undertaken as follows:

[Refer to paragraph 7.23 of the Manual and provide details]

Sl. No. Location at km Type of repair required

NIL
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7.2.6 Floor protection works shall be as specified in the relevant IRC Codes and
Specifications.

7.3 Bridges
7.3.1 Existing bridges to be re- constructed/widened

[(i) The existing bridges at the following locations shall be re-constructed as new
Structures:]

[Refer to paragraph 7.3.2 of the Manual and provide details]

Sl. No. | Bridge location | Salient details | Adequacy or otherwise of | Remarks

(km) of existing | the existing waterway,
bridge vertical clearance, etc*
NIL

*Attach GAD

(ii)  The following narrow bridges shall be widened:

SL. No. Location Existing Extent of | Cross-section at deck level for
(km) width (m) widening (m) widening @
NIL

@ Attach cross-section
7.3.2 Additional new bridges
[Specify additional new bridges if required, and attach GAD]

New bridges at the following locations on the Project Highway shall be constructed.
GADs for the new bridges are attached in the drawings folder.

Sl. No. Location (km) Total length Remarks, if any
(m)

NIL
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7.3.3 The railings of existing bridges shall be replaced by crash barriers at the following

locations:

[Refer to paragraph 7.18 (iv) the Manual and provide details:]

SL.

No. Location at km Remarks

NIL

7.3.4

Repairs/replacements of railing/parapets of the existing bridges shall be
undertaken as follows:

[Refer to paragraph 7.18 (v) the Manual and provide details]

Sl.

No. Location at km Remarks

NIL

7.3.5

7.3.6

Drainage system for bridge decks

An effective drainage system for bridge decks shall be provided as specified in
paragraph 7.21 of the Manual

Structures in marine environment

[Refer to paragraph 7.22 of the Manual and specify the necessary measures /
treatments for protecting structures in marine environment, where applicable]

7.4. Rail-road bridges

7.4.1 Design, construction and detailing of ROB/RUB shall be as specified in section 7 of
the Manual. [Refer to paragraph 7.19 of the Manual and specify modification, if
any]

7.4.2 Road over-bridges
Road over-bridges (road over rail) shall be provided at the following level crossings,
as per GAD drawings attached:

Sl. No. Location of Level crossing (chainage km) | Length of bridge (m)

NIL
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7.4.3 Road under-bridges

Road under-bridges (road under railway line) shall be provided at the following
level crossings, as per GAD drawings attached:

Sl. No. Location of Level | Number and length of span (m)
crossing(chainage km)

NIL

7.5 Grade separated structures
[Refer to paragraph 7.20 of the Manual]

The grade separated structures shall be provided at the locations and of the type
and length specified in paragraphs 2.9 and 3 of this Annex-I.

7.6 Repairs and strengthening of bridges and structures
[Refer to paragraph 7.23 of the Manual and provide details]

The existing bridges and structures to be repaired/strengthened, and the nature
and extent of repairs /strengthening required are given below:

A. Bridges
SL. No. Location of bridge | Nature and extent of repairs /strengthening to be
(km) carried out
NIL
B. ROB / RUB
SL. No. Location of | Nature and extent of repairs /strengthening to be
ROB/RUB (km) carried out
NIL

L
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C. Overpasses/Underpasses and other structures

SL. No. Location of | Nature and extent of repairs /strengthening to be
Structure (km) carried out
NIL

7.7 List of Major Bridges and Structures

The following is the list of the Major Bridges and Structures:

Sl. No. Location

NIL

8 TRAFFIC CONTROL DEVICES AND ROAD SAFETY WORKS

8.1  Traffic control devices and road safety works shall be provided in accordance with
Section 9 of the Manual.

8.2  Specifications of the reflective sheeting. [Refer to paragraph 9.3 of the Manual and
specify]

9 ROADSIDE FURNITURE

9.1 Roadside furniture shall be provided in accordance with the provisions of Section 11
of the Manual. The W- Beam metal Crash barrier shall be provided in the following

stretches.

Sl. No. Stretch From km to km Remarks
1 54.255 to 54.505
2 63.575 to 63.785

9.2 Overhead traffic signs: location and size

[Refer to paragraph 11.5 of the Manual and provide details]

Special Repair Works at narrow zone and landslide area in between
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10  COMPULSORY AFFORESTATION
[Refer to paragraph 12.1 of the Manual and specify the number of trees which are
required to be planted by the Contractor as compensatory afforestation.]

11 HAZARDOUS LOCATIONS
The safety barriers shall also be provided at the following hazardous locations:

Sl. No. Location stretch from (km) to (km) LHS/RHS
NIL

12 SPECIAL REQUIREMENT FOR HILL ROADS
In accordance with section 13 of the manual ( from IRC SP 73 : 2015 ), IRC : SP
48:1998 and Recommended Practices for the Treatment of Embankment and
Roadside slopes for Erosion control(First Revision) IRC: 56 :2011 and relevant IRC
codes.
Land slide protection works as para 4.1, 4.3, 4.5 & 4.7 above shall be provided.
However, the Contractor shall be responsible for accurate assessment of the actual
requirement as per site situation & prepare designs for slope protection &
stabilization as per the specifications & standards stipulated in schedule ‘D’ and
submit the same to AE for review through the proof consultant and implement it
accordingly thereafter.
Any increase in quantity over and above the tentative quantity as mentioned in
above tables or through change in specifications will not be considered for payment
as change of scope. Therefore Contractor shall make through investigation of the
site and assess the requirement of slope protection and slide prone zones and other
safety features on his own before submission of bid.

13  CHANGE OF SCOPE

The length of Structures, bridges and slope protection works whatsoever in terms
of retaining wall, breast wall and gabion wall or under special requirement of hill
slope specified herein above shall be treated as an approximate assessment. The
actual lengths as required on the basis of detailed investigations shall be
determined by the Contractor in accordance with the specification and standards.
Any variations in the lengths and specifications given in the schedule-B shall not
constitute a change of Scope.
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Annexure-A
(Schedule B)

L 6000

-
EXISTING ROAD

28500

Existing Cross-Section of first 130m stretch length at KM54 narrow zone
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Detail of proposed widening scheme at balance 130m of narrow zone at KM54
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Existing Cross-Section of balance 120m stretch length at KM54 narrow zone
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Srengn M| nre) ero | eess | esen | 2643 BT Comgosklor of Yams Polyester 11, THE FACING FOR THE MECHAMICALLY STABILIZED REINFORCED EARTH WaALL { ON BOTH SIDES-EXPOSED FACE & SLOPED SURFASE)
Mass Per Uall Arsa jdoubledayer [ Pabrer arm® 500 SHALL BE USING HOT DIP GALVAMNIZED WELDED STEEL MESH CF MINIKUM Bram DlA BARER100mm cic EXCEPT THE HORIZONTAL BARS
el WHERE THE PRIMARY FORCEMENT |S CONNECTED SHALL BE OF MIMIMUR 12mm, DlA BAR
Thleckress slardaes rm 0.40
| Y m X 12, THE SOIL REINFORCEMENT (HIGH ADHERENCE PCLYMERIC STRIP| USED FOR MECHANICALLY STABILIZED REINFORCED EARTH waLL | |
Ll Rl _ A2 SHALL BE CONMECTED MECHAKNICALLY WITH THE FACING DIRECTLY LUSING POSITIVE CONNECTION, NO OVERLAP CONNECTION
MECHANICAL PROPERTIES SHALL BE USED DUE TO HIGH SEISMIC ZONE AS PER Ird LAST PARAGRAPH OF ANNEXURE-F [PAGEZIT) BS-B0062010 ,
—— — STFdE e THE DETAILS FOR THE SOIL REINFORCEMENT (HIGH ADHERENCE POLYMERIC STRIF) IS SHOWH |M TABLE NO-0,
Nominal length 3000 Y<h Wile-Width Sirip Tensile Stength | o] s -
- o1 8@ @100 o Macnlre Olrecian krlim 0 13, THE SOIL REINFORCEMENT (HIGH ADHEREMGE POLYMERIC STRIF} USED FOR MECHANICALLY STABILIZED DEARTH WALL
I 2970 SHALL B O E 3 MECHAKMICALLY WITH THE GROUTED N&IL AND MESH DIRECTLY USING 2OS|TIvE 1o
| e Cross Machine Directlon kRim &0 AS SHOWH M DETAIL VIEW ™.
= . Elongatkr at Break T T e
-— _(Dza S Inizmadoral ssndds 14, ALL THE STEEL COMPOMENTS SHALL BE HOT DIF GALVANIZED WITH A MINIMUS GALVANIZATION OF TO u{S00gmiSam} EXPECT THE
—— Macnine Dlrectlon % & WELDED GRID MESH WHICH SHALL BE MINIMUM OF B8 1 (810gmisgm])
ol [ aross G Fe . — : — -
Gross Macnhine Dbection * g 15.  FULLY THREADED SALVANIZED HIGH TEMSILE IN-SITU SOIL REINFORCEMENT SHOULD HAVE A MINIMUM YIELD STRENGTH OF 670 MPA
Grab Tarala Strangth AND ULTIMATE TEMSILE STRENGTH OF 500 MPA, AS FER TABLE Ho-3,
Machine Directlan “ 1395 16, DETAILS OF TOE PROTECTION USING GROUTED FILLED MATTRESS FOR EROS|ON PROT 1OK OF WATER FRONT STRUCTURE AND
g Cross Machine Dlraclion a P SLOPE EROSICH PROTECTION IS GIVEN IN TABLE NO=2.
5 Elengstion st Bresk [ CROSIGH CONTROL - COIR NOMMWOVEN GEGTEXTILE.
+ @ze Machine Dire % 5
® | ikl Diirgctlan il 17, THE FACE WHERE OMLY SLOPE PROTECTION HAS BEEN PROPOSED (HILL SIDE) SHALL BE COVERED WITH ERCSION CONTROL COIR
= ; Cross Machine Dlrecilen % 20 MOMNSWOVEN GEOTEXTILE AS FER TECHMICAL SPECIFIZATION,
= {3 8 @ 13Mos, Rabevant b o
T £ Trapezoldal Tear Stengih Iniematnral sandms FACING ™
2 Machine Dimcaan il 460 18 . STONE AGGREGATES OF SIZE 125-200mm SHALL BE USED BEHIND THE FACING OF MECHAMICALLY STASILIZED REINFORCED EARTH
Cress Machilie Dieclion 4 500 WALL AS SHOME [N DETAIL-Y, BROKEM MATURAL BOULDERS SHALL BE PLACED JUST BEHING THE STEEL MESH FAGING,
CBR Punclure Slreng Fabivant bhdas oo -4 5450
Iniemardoral stareda
Fullen Bursi St Fajas. refan or kgtem’ 40 5 e, Testing Parameters Acceptable Umits Frequency **Responsibilay Code Applicable for Testing
Jrrisrrea s s s
> HYORALULIC PROFPERTIES ™ Full Threaded Mo Bar
a1 Apparenl Openlng Sles (AOS) e 0.30-0.80 a
L "
- Parrmllvlty B 0.40-0.55
— . Intemunioral standurds a Uhimate Tesile EI0MP3
5t |:.5 2a00 L -ﬂ—l as| [15i0E Flow Fale b o a| IPInms | 1200-1825 Strength [MNinirrruen]
3000 & P
- ol = _
TYPICAL ELEVATION DETAIL OF REINFORCED EARTH STEEL MESH E2e =qr-—r e Tet or 21000 sqm of i Wil face ren Relevant [ndlan or
570 Mpa Tt Tk fisr Mare Than 100 Coriractor's Internaticnsal
FERFCRATIONS &6 ~1 B weild Strength P P N Scope slandards
b k Approe 12 STAGGERED [ 1 {Minisruern) 3
HOLES PER RUMMING METER/PER ROW =1
1 " — 2 1
X[ ] -
— (= Flcrgatian T
o @ MH2a - - .
% | .l | l | B o Gakanization 00 griam Palzat Flan or Imemadocal
g_; X 3 8@ 12408, =
N PERFORATIONS 26 - -
b — ,ff’ rex 12 STAGGERED M
OLES PER RUNNIMG METER/PER ROW =
9150 SEMI PERFORATED TYPE—R FWC PIPE
a —= ) COMFORMING TO 15 135321982 (MN 4 mm THCSKESS) -
< s WRAPPED WITH GEOTEXTILE (minh. 119 gstm) =L
- S —L
X e o -
=
TOP PLAMN AT SEM| PERFORATED PIPE SECTION X-X SECTION Y-Y
CLFEHT PROECT:
REVISIONS i
Errary FoAE T
« Matlonal Highways & Infrastructure S R R -
' T TTRRT "-?_J [ .2:“
Development Corporation Ltd. [ [ L B
TRRAHE TG oy —_
NHIDCLKM 54101 02/02 oo [
- — DRAAMMHD S TATLE WIDERIMNG USING MECHANICALLY STABILIZED EARTH WALL AT Km 54
REV| DATE [oRM [chx ANMEMIMENTS —
| T ] | + t 5 | E T | [

Detail of proposed widening scheme at balance 120m of narrow zone at KM54

Special Repair Works at narrow zone and landslide area in between

Rangpo to Ranipool on NH-10 in the state of Sikkim
Page -28



NHIDCL Request For Proposal — Bid Document Volume I11- Schedule - B

SN 6000 |
-\ EXISTING ROAD |

Existing

| toe wall
RES 1
N ,

HEIGHT 15 TO 20 m

LHR

Existing Cross-Section of 210m stretch length at KM63 narrow zone

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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Geosyntheti
clay liner

dved \
shoulder

REIWFORCED EARTH

STEEL WESH
(B 12mm diemeter bea dip
gabanized welded wie mesh)

~— HOH WIVEN SEOTEXTLE (FOLYFROPYLENE}

WMECHAMICAL CONMECTOR TO CORMECT
THE S0IL REMFORCEMERT DIRECTLY
WITH STEEL MESH FACING

TREMEVERSE DTRAIM

Geosynthetic
clay liner

i )

L SEM|—PERFORATED PWC/HDOPE PIPE WRASSED
WITH POLYPROPYLENE MON—WOWEN GEOTEXTILE
@ 10m efc spacing

S Existing f
N vegetaiive  S00(DRASH BARRIER) /|
T R cover / N
e Imou EODD\G\ 500D \ / 1500 —
e ime iy || | EXISTINGY | PROPOSEDY | J/] | Existing
R RTF’?:’EJ(;E{T Rr—:’spl:;"':é}DT ] _—Curvature & superelevation as per toe wall Backfill irench
sad ali =hif - -
. ._ g‘"" "'f'gl'l”ml“” concrete SPECIFICATION OF GEOSYNTHETIC CLAY LINER
— % J_ Sope Geosynﬂ‘ etlc CERTIFIED PROFPERTES
|1 /r Mechanical Cannector =la her ) MATERIAL PROPERTY TEST METHOD [TEST FREQUEMCY iP(m") | REQUIRED VALUES | |
- . -y -grout filled Ferannite Swell Indas 1 Par B0 bannes T4 LR min,
e H Fialmary it
. ' ‘_ N W fabric forms \ Benionite Fluid Loas :Mh‘;-rh:ntn-;ﬂ 1 Far 50 tanhes 1B mL rmas
on—Woven \ *
y GeaTextile | Berannite Mass/Srea 40,000 # (4,000 w7 O.75 IS kgdmT) min
on—Waowven |
Geotextile | o
£ i {
B icat steel Mesh
125—200Mmm size
. G Trus rock /oroken
5 nirpafal boulders,/ manualy
B Il packed
M Grouted soil mail - 7 . - o Existing |
oo 6F miRimUm,— : : H W Adh Lo to= wall
f’i'mrﬁ .El_r-TII__hr_::[.:.k SR T R 'PlngLyrHer'“E'rETTE : Backfill trench
«. Fully -threaded seil nail Ban. - 7. Cm T concrets i
Cier CbEminimdm, B70/800, grade’ of steelMy oS ¢ o Slope not excesding 50 Degree
o eonfirming-te 15 4EVE1896 « . L o0 grout filled fabric forms .
R .. s ;! ”."'-__E'[-ED Wide Brainags Ea 1 Nan—Woven
T Gollery with T dne Clayer ppil] . A ML )
L hep=wover' .geote e oh " bothside Gectextlle. _ i RIVER |
. ’ .-:ﬂ'i:tf_l -guefkdpy -of _r-;'mir'uh_:.um '_ S00mr . =
LT LT ANIDENING USING MECHANICALLY STABILIZED EARTH WALL AT Km g3 ;. = 0
REVISIONS e =
PROSECT MOy — RCALE H—r.":g?
- MNatlonal Highways & Infrastructure S e «
Development Corporation Ltd. T [ I it B
TR S —_
KHIBCLMM a8t o1 oo [
e e PETETT=— SRR ST — WIDERIWGE USING MEGHANIZALLY STABILIZED EARTH WALL AT Km &3
3 + i ] & T | a

Typical Detail of proposed widening scheme at 210m of narrow zone at KM63

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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I F] I F) I [l [ | [} I T I ]
SROUT FILLED FABRIC FORM GENERAL NOTES i
REVETRMEMNT
1, ALL DIMEHSIONS ARE I8 MILLIMETERS AMD LEVELS ARE [N METER UMLESS OTHERWISE STATED.
) 2, DETAILED CESISH SHALL BE GONE BY SONDUCTING DETAILED SOIL INVESTIGATION AS REQUIRED MGR GESIGH, ¥ '-IICn._,-IALL '
HNELUGE GECQPHYSICAL STUDY ARND MIN|MURM S5|X BORE HOLE [NVESTIGATION PER S|TE, THE
THE SOL REMFORCEMENT S| BE HEH ADHEREWCE [HA) (TAELE ) MATERJAL SRECIFICATEDN OF S5 AL INTERMEDIATE LE
POLYMERC STRF OF SOWMKW MDE WTH LATERAL TEETH ON BOTH Momilnal Wled Jossd | LiJHmeate -
SIJE OF THE STHI® TO EWHANCE THE ADHEAENCE CAPSCTY 1N 7] — Grate (kM1 |ead 3, THE AMNALYEZIS SHALL BE DOME CONSIDERIMNG SEISMIC ZOM== [V,
SOIL &5 SHOWNW IN FICURE ° BELOW. o v .
(kM (%) 4, THE HA POLYMERIC STRIF SEIMFORCEMENT SHALL SE AS SHOWM [N TABLE MO, AKD THE GROUTED SO MAIL SHALL BE AS SHOWY
He STRP  COMSISTS OF DISCRETE CHAMNELS OF CLOSELY w .
e 5 ¢ [ -
FACKED HIGH TEMACTY PFOILYESTER FBERES RESFECTIVELY k=1 IN TABLE NC=3,
- ENCASED IM & LMESR LOW OENSMTY FOLYETHYLEME (LLOFE) ETO/E00 5, THE PRELIMIMARY AMALYS|S SHALL BE DONE COMSIDERING DESIGH BOMND STRENGTH OF $0:pa BE TWEESK THE GROUT AND SOIL, |
SHESTH (FIGARE 1} 22 are 251 =00 T — — -
! Igrade &, THE PULL CUT BOMD STREMGTH SHALL SE RE VERIFIED AS SITE BY COMDUCTING IN SITU PULLCUT TEST
7]
m o 7. THE MECHANICALLY STASILIZED REINFORCED EARTH WALL DESIGM AMALYSIS SHALL BE DOME A5 PER
it PETP F w iLDPE - AFMOR MFFRL2TO JULY 2008 A ED M ARMEELSE 41-1,7 |4 SECTION 3100 OF MORTH=5th REVISION 0= SHWA,
— . 26 ! ] 329 353 7 THE OWERALL STASILITY AMALYSIS SHALL BE DOME FOR WORKING STRESS AMALYSIS CONSIDERING & FACTOR OF SAFETY
(grade OF 4,3 FOR STATIC & 1.1 FOR SEISMIC,
e
L 8, ALL DRAINAGE GALLERY SHALL BE AS PER CLASS-I| GRADATION OF MORTH STH REY, SPECIFICATION
FIGUREY STRPS TPl CRoss SECTIORPROCESSED [V Co-eTRusion 51 (TABLE MO,-300,3, PAGEST)
= = = = = ETO/E00
A POLYMERIC ETAIP AEINFORCEWENT SPECIFIATION & 1 "
“ Froseriles TostMoied | Unk YT e p————re— 28 [grade S1¢ s 53 v 8. GROUT FILLED FASRIC FORM REVETH OF FROTECTIONBED PROTECTION SHALL BE DOME USING =
cerlles - gn ol val = e JESS AS PE CIEICATION S5 v
T — - — - — — — 5T} TABLE -2) PROPERTIES OF GROUT FILLED FABRIC FORM GROUT FILLED MATTRESS AS PER DETA|LE CIE|CATION SHOWS [N TABLE MO =02
Temsle Strengs nclan o o Z TE £ i =] — —
p— l'g’f"r::rl:'ﬂl — - - - = P EFOMEN0 Tast Method Units Values 10, THE SEMI FERFORATED PV FIPE HAS BEEM PROVIDED AS A DRAIMNAGE OUTLET AT THE TOE OF EACH TIER WALL A5 SHOWH IN
s1a 3 : a0 TO7 474 586 7 FHYBICAL PROPESTIES ™ CACSS SECTION, DETAIL A5 SHOWH |8 SSCTION X5,
[grede A .
Torg Tam Caslor N - P R - = -
renge M| e en | 2eas | 2asn | A6 A7) Comgeskian of Yams Polyesier 11, THE FACING FOR THE MEGHAMICALLY STABILIZED REINFORCED EARTH WALL { 0N BOTH SIDES-EXPOSED FAGE & SLOPED SURFACE)
Mass Fer Unll Area (doublelayer] I-I'I-;.I'-::T_ll_l:'h"* aim® 500 SHALL BE USIMNG HOT DIP GALVANIZED WELGED STEEL MESH OF MINIMUM S DlA BAREN 00me ot EXCERT THE HORIZONTAL BARS
P sbarrianty " 0.40 WHERE THE FRIMARY RE|NFORCEMENT |5 CONMECTED SHALL BE OF MINIMUM 12mm, DiA BAR
nlckmess m I
|| I u =19 12, THE SOIL REINFORCEMENT (HIGH ADHEREMCE PCLYMERIC STRIF} USED FOR MECHAMICALLY STABILIZED REINFORCED EARTH WALL |
Ml Width _ L £ COMMECTED MECHAMICALLY WITH THE FACING DIRECTLY USING FOSITIVE CONNECTION, MO OVERLAR COMNECTION
MECHARIGAL PROPERTIES USED DUE TC HIGH SEISMIC ZONE AS PER 3rd LAST PARAGRAPH OF ANNEXURE.-F (PAGEZIT] BS-B006:2010 ,
5 d 5 o L HIG i RIE W ABLE HC-01,
Nominal length 2000 YQ—I WieSWidh Sirlg Tenslle Stenglh Iﬁm“: - ETAILE FOR THE SOIL REIMFORGEMERT (HIGH ADHEREMCE POLYMERIC STRIF) 1S SHOWH I TABLE HO-01,
| a1 8@ el oo Machlne Dlrectlan krlm 50 13, THE S0IL REINFORCEMENT (HIGH ADHEREMCE PCLYMERIC STRIP}USED FOR MECHAMICALLY STABILIZED REINFORCED EARTH WALL
I 2970 i e SH-al CONMECTED MECHAMICALLY WITH THE GROUTED HAIL AND MESH DIRECTLY USING POSITIV 3
(30Mes.) Cross Machine Djrection kN/m &0 AS SHOWH M DETAIL VIEW 7.
gl— .. Elongaskor at Break :gnm_r-s::. - -
+— - lanze Iniemaiora) e 14, ALL THE STEEL COMPOMENTS SHALL BE HOT DIF GALVAMIZED WITH A MINIMUM GALVAMIZATION OF 70 i(S00gmiSam) EXPECT THE
—_— machlne Dlracdon % 8 WELDED SRID MESH WHICH SHALL BE MINIMURM OF B8 p (810gmisqm)
of - o
[~ l:-.r:;r{. Marhhr.z Bilrectlen SN * 8 15.  FLULLY THREADED SALVANIZED HIGH TEMSILE INSITU SOIL REINFORCEMENT SHOULD HAVE A MINIMUM YIELD STREMGTH OF E70 MPA
Grab Tarsle Strength Inismadoral sandads AND ULTIMATE TEMSILE STRENGTH OF 500 MPA, AS PER TABLE HO-3,
Fachlne Dlreclon il 1335 16, DETAILS OF TOE PROTECTION USING GROUTED FILLED MATTRESS FOR ERCSION PROTECTION OF WATER FRONT STRUCTURE AND
¥ - SLOPE ERDSICH PROTECTION IS GIVEN IM TABLE NC=2.
% Cross Machine Dlectlen S o 1395
z Elongatkr st Break s EROSION CONTROL- COIR NOMMWOVEN GECTEXTILE,
= @iza Machne O % 25
) = zetiine Direction ’ il 1T, THE FACE WHERE OMLY SLOPE PROTECTION HAS BEEN PROPOSED (HILL SIDE) SHALL BE COV ROSION CONTROL COIR
= . Cross Machine Directlon e 20 MOMAWOVWEY GEQTEXTILE AS FPER TECKMICAL SPECIFIZATICHN,
= 02 8 @ 13Mos, Trapezaidal Tear Stranglh Televant Flles or FACING
T £ s A Ini=madn-a) sanss 1
g Machine Dlrecton ol A
2 18 . STOME ACGREGATES OF SIZE 128-200mm SHALL BE USED BEHIND THE FACING CF MECHAMICALLY STABILIZED REIMFORCED EARTH
Cross Maching Direction il 8o WALL AS SHOME | DETAIL-Y, BROKEN MATURAL BOULDERS SHALL BE PLACED JUST BEHING THE STEEL MESH FACING,
CBR Puncture Strengsh I:':::;;';f;f:‘;;nu = 5450
Mullen Burst Strengsh :ﬁ::::;‘;.':ﬁ:;;au kglom: 40 EMa Testing Paramaters Aeswatable Limits Freguency =*Rasaansibility Code applicable Tor Testing
A HYOARAULIC PROPERTIES ™
uLic IS T T Full Threaded Na® Bar
e Apparent Op lze (AOS) vt Y 0,30-0,80 o
e Parmliivity I'":_l'w"" Indlan or 0,80-0,55
. . — :_':':: — a Uhimate Temle BIMPE
Sit. |_‘.5 2800 v ‘QJ as| [150E Flow Hata Lnea 12001625 Stremgth |Pelisviereien]
T tH
3000
£
TYPICAL ELEVATION DETAIL OF REINFORCED EARTH STEEL MESH ‘2 One Test far 10000 s3m of r,nra wial face area Relsvant Indlan or
% Fi - . Internatlonal
antrachor’s
RERFURATIONS o6 6 veild serength 70 Mpa " sespe standards
h Apprax STAGGERED {MAimirrnam) L hit
- HOLES PE*: RUNMING WETER/PER ROW il Wall | |
[+
X[ )
—_ C Flengstion T
Ty
2@ = -
% T | T L = o o Gatanzation 500 greysgm P
g— 2 B & 124Mos, B
&
i
N L PERFORATIONS @4 - -
b IT rox 12 STAGGERED — &
OLES FER RUNNING METER/PER ROW
b P150 SEMI PERFORATED TYPE—8 PWC FIPE
a — . COMFORMING TO IS 135821982 (WIN 4 mim THCKKESS) —
= s WRAPPED WITH GECTEXTILE (min. 119 gstm) L
i -
B e ) B
L]
FOTIOM 3= —~ B
| | TOP PLAN AT SEM| PERFORATED PIPE SECTION X-X SECTION ¥ ||
TENT; FRCIEDT:
REVISIONS —_
PROVECT MO, | BCALE m-r--;!lr
o Natlonal Highways & Infrastructure S v | o -
; = TR 23, Now
Development Corporation Ltd. | | — | B e s
TFAR G 50, GHEET W=, B, —
MHIDCLKM 360 02002 o0 e
el o or o DRARHE S 14T U2 WIDERING USING MECHAMICALLY STABILIZED EARTH WALL AT Km §3
EL CH AMENDMENTS _
L
I B = I ] | 2 [ I z I a

Special Repair Works at narrow zone and landslide area in between

Rangpo to Ranipool on NH-10 in the state of Sikkim

Typical Detail of proposed widening scheme at 210m of narrow zone at KM63
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Rangpo to Ranipool on NH-10 in the state of Sikkim

Page -34



NHIDCL Request For Proposal — Bid Document Volume I11- Schedule - B

7 E— Existing
«ﬁ'\i_‘//breust Wall o

T o Existing Road
43

4 o

AN 12000 |
Sl / |

EXISTING SLOPE PROFILE AT Km 71

AN

Existing Cross-Section of 360m stretch length at KM71 landslide zone

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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GENERAL NOTES ;«
1, ALL DIMENSIONS ARE IN MILLIMETERS AND LEVELS ARFE IN METER UNLESS OTHERWISE STATED,

2, DETAILED DESIGN SHALL BE CONE BY CONDUCTING DETAILED SOIL INVESTIGATION AS REQUIRED FOR DESIGN, WHICH SHALL .

: INCLUDE GEOPMYSICAL STUDY AND MINIMUAM SIX BORE HOLE INVESTIGATION PER SITE, THREEZ ON HILL SIDE AND THREE ON
INTERMED|ATE LEVEL,

3. THE ANALYSIS SHALL BE DONE CONSIDERING SEISMIC ZONE- TV,

4, THE ANALYSIS SHALL BE DONE CONSIDERING DESIGN BOND STRENGTH OF 60Kpa BETWEEN THE GROUT AND SOIL,
S5, THE PULL OUT BOND STRENGTH SHALL BE RE VERIFIED AS SITE BY CCNDUCTING IN SITU PLLLOUT TEST

6. THE TYPICAL CONSTRUCTION SEQUENCE IS SHOWN IN THE GIVEN FIGURE AND PHOTCGRAPHS, -

7. FULLY THREADED GALVANIZED HIGH TENSILE INSSITU SOIL REINFORCEMENT SHEOULD FAVE A MINIMUM YIELD STRENGTH OF 670 MPA
AND ULTIMATE TEMSILE STRENGTH OF 800 MPA, AS PER TABLE NO-1,

1 S1L.OPE STAKE-QUT OF
OVERVIEW 2 THE DRILLING
POINTS
EROSION CONTROL. COIR NON-WOVEN GEOTEXTILE.
8, THE FACE WHERE ONLY SLOPE PROTECTION HAS BEEN PROFOSED (HILL SIDE) SHALL BE COVERED WITH EROSION CONTROL COIR
NON-NOVEN GEOTEXTILE AS FER TEGHNICAL SPECIFICATION,

9, THE SOIL LAYERS f ROCK STRATA CONS|DERED FOR ANALYS|S SHALL BE SLBM|TTED IN THE DES|GN REPORT AS PER GEOLOGY
REPORT IS LISTED BELOW - -

SNo. | Testing Parameters Acceptasie Limits Frequency Code For Tusting

Full Threaded Nall Bar

» -/
= a ttimste Tensie RO0MPa
Strongth (Minimum)
One Test for 10000 sgm of siope face protection
B Two Test for More Than 10000 g but -y Relevant Indian or International ||
. . 670 Mpa Less Than 50300 sqm of slope face protection Contract standiets
. Velis Srrang® (Minimum) Four Test far Wdore than SO0 sqm of Scope
slope face protection
19 Llongation 7%
o Garanzaton S00 gmy'sam Teleraat Ingien or InGernanonal |

DEPRESSION STABILIZATION

AROUND TUBE (OPTIONAL) Takic T
THE NAIL 4 sl
° System: High tensile steel wire mesh &
g Typleal range of appllcation: Slope Retentlon System
Underground condltlons: Soll or heavlly disintegrated or weatherad rock
slopes
Shope Inclination: up to 80°
Greenlng: Colr non=woven Geatexdlle and turllng
- High-tens|le stee| wire mesh -

a. Wire dlameter [mm]:3.0

b,  Tenslle strength high tens|le stes| wire [NFmm2): 1770

¢, Surface linlsh: Zn35A15 coatlng according to applicable Indlan or
International stancard

PRETENSIONING

DRILLING THROUGH
THE HIGH TENSILE
STEEL WIRE MESH

LOAD TABLE
NAIL TYPE PRESTRESS FORCE, V REQUIRED TIGHTENING TORQUE
= 2068 020 148 fidb
o BAR 22W0 S 0.50 *Nm 22 ~,"|;: 1
& . AL S50 &N 0,50 <N A8 ubs
. ) 200N 020 i 148 1
R (e BAR Z9WM 305N 030 <N 24 ke
50N 050 &N ALE Malom
N 20N 025 «Nm 184 Nd:
RAR 20008 3% 0.35 hm 228 ~ra
50N 055 aNm 406 Male
BAR 30000 20N 0.25 «Nm 184 N4bs
308N 0,35 ¥Nm 208 ks
SasN 0,55 «Nm 406 -
— T
REVISIONS y =
PROJECT M0, SCAE SD-B“AS!’?:
< Natlonal Highways & Infrastructure o i <
: :
Development Corporation Ltd. BiMov. 20
TRAAMG N0 =V, —_—
00 HE]
DRAMMOC 21ATUS: UP H|LL SLOPE PROTECTION AT Km 71
REV| DATE |oRN [cHx AMENDOMENTS e
(o | 3 5 T z | 3 T : T T T 5

Typical Detail of proposed landslide protection scheme at 360m landslide zone at KM71

Special Repair Works at narrow zone and landslide area in between

Rangpo to Ranipool on NH-10 in the state of Sikkim
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I [ I E] I < | d I . I I ]
= L"\-l-l_.!,g_r_u_.l Existing vegetative cover M
. {not to be disturbed)
Slope Retetion using
high tensile stesl wire mesh
Gomm apurture Imm wire diameter
FPuncture bearing resistance ;180kN
EBearing resistonce ogainst slope parallel tensile stress;30kN
. wire surface protection: Zn934L5 of
— Vv ) thickness: 150gsm. H
=2
o = o
o4 [TASLE 1) WATERIAL SPECIFICATION OF SOK N&jL
Meerinel [ Cross | ¥led pad | Ultimate | Elangation
diameter | Brade | Sogon [mny |esemst
{mm®) (™ (%)
)
ETOIBOD . .
22 orage | 375 251 200 7
1 . a7) 1
: 5
25 STOVEOR ] gy 228 333 7
: igrade
. 1 a7)
" : 5t
GPOBO0 .
. N ‘e 26 {arade | 576 413 433 7
= ar) o
. st
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Typical Detail of proposed landslide protection scheme at 360m landslide zone at KM71

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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Typical cross section of the drain directed to the nearest culvert at KM71

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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Existing Cross-Section of 350m stretch length at KM72 landslide zone
Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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TYPICAL INSTALLATION PROCEDURE

SLOFE
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POINTS
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STABILIZATION
TUBE (OPTIONAL)

GENERAL NOTES ;e
1, ALL CIMENSIONS ARE IN MILLIMETERS AND LEVELS ARE IN METER UNLESS OTHERWISE STATED,

2, DETAILED DESIGN SHALL BE CONE 8Y CONDUCTING DETAILED SOIL INVESTIGATION AS REQUIRED FOR DESIGN, WHICH SHALL
INCLUDE GEOPMYSICAL STUDY AND MINIMUM SIX BORE HOLE INVESTIGATION PER SITE, THREZ ON HILL SIDE AND THREE ON
INTERMED|ATE LEVEL,

3. THE ANALYSIS SHALL BE DONE CONSIDERING SEISMIC ZONE- E

4, THE ANALYSIS SHALL BE DONE CONSIDERING DESIGN SOND STRENGTH OF 60Kpa BETWEEN THE GROUT AND SOIL,

S, THE PULL OUT BOND STRENGTH SHALL BE RE VERIFIED AS SITE BY CONDUCTING IN SITU PLALOUT TEST

6. THE TYPICAL CONSTRUCTION SEQUENCE IS SHOWN IN THE GIVEN FIGURE AND PHOTCGRAPHS,

7. FULLY THREADED GALVANIZED HIGH TENSILE [NSSITU SOIL REINFORCEMENT SHOULD HAVE A MINIMUM YIELD STRENGTH OF 670 MPA
AND ULTIMATE TENSILE STRENGTH OF 800 MPA, AS PER TABLE NO-1,

EROSION CONTROL- COIR NON-WOVEN GEOTEXTILE.

8, THE FACE WHERE ONLY SLOPE PROTECT|ON HAS BEEN PROFOSED (HILL S|DE) SHALL BE COVERED W|TH EROCS|ON CONTROL COIR
NON-WONEN GEOTEXTILE AS FER TECHNICAL SPECIFICATION,
9, THE SOIL LAYERS f ROCK STRATA CONS|DERED FOR ANALYS|S SHALL BE SLEBMITTED IN THE DES|IGN REPORT AS PER GEOLOGY
REPORT IS LISTED BELOW -

S.No. Testing Parameters Acceptable Limits Frequency il Code for Testing

Full Threaded Nall Bar

A Ultimate Tensiie HDOMP
Stresgth (Minimum)
One Test for 10000 sgrm of siope face protection —
T Test o Mo Thant0000 scrm bt a Belevart ndian or internationsl
% velid stringh 670 Mpa Less Than 50300 sqm of slope face protection Lonpraco Aok
3 {Minimum) Four Test foar Mare than SDOI0 sqm of
slope face protection

< Elongation %

A Relevant Indlan or Intemational
o Gavamzaton 500 gm/sarm standants

Table number-02
System: High tensile steel wire mesh

Typlcal range of application: Slope Retentlon Systam

Underground condltlons;
slopes

Shope Inclinatlon;
Greening:

Scll or heavlly clslntegrated or weathered rock

up o 80°
Colr non-woven Ceotexdlle and turfing

DRILLING THROUGH
THE HIGH TENSILE
STEEL WIRE MESH

PRETENSIONING

Hlgh=tenslle steel wire mesh

a, Wire dlamster [mm]:3,0

b, Tenslle strength high tenslle steel wire [N'mm2: 1770

¢, Surface finlsh; Zn95Al5 coatlng according to appllcable Indlan or
Intematlonal stancard

LOAD TABLE
NAIL TYPE PRESTRESS FORCE, V | REQUIRED TIGHTENING TORQUE
N 20xM 020 o 1
SA I, 308N 039 «hm e
: 50N 0,50 «Mm 408 fabos
20N 020 &N 148 fdbs
sibe EAT A, 39N 030 <M 22 o
50N 0,50 «N S Ml
20N 025 Nm
HAS 2. 3060 035 N 350
508N 0,55 sNm A06 Paloes
BAR So0m Zal 025 184 Ndbs
30N 0,35 \Nm 208 fuks
sasn 0,55 *Nm 406 Bl
EER PROXCT:
REVISIONS —
PROJSECT N2, BONT sb-mAsgn
Natlonal Highways & Infrastructure = S e
H = TIRAC 2 " 4
Development Corporation Ltd. [ BNov 2N
TRAANG 0 =, j—
NHIPCLUKM 7201 02/02 [ I T
DRAAMC STATURE UP HILL SLOPE PROTECTION AT Km 72
REV| DATE |DRN |CHK AMENDMENTS _

3

Typical Detail of proposed landslide protection scheme at 350m landslide zone at KM72

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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(net to be disturbed)
Slope Retetiop using
high tensile stesl wire mesh
G5mm apurture 3mm wire diameter
Puncture bearing resistance ;180N u
Bearing resistance against slope parallel tensile stress;30kN
wire surface protection: Zn95ALS of
thickness: 150gsm.
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Typical Detail of proposed landslide protection scheme at 350m landslide zone at KM72

Special Repair Works at narrow zone and landslide area in between

Rangpo to Ranipool on NH-10 in the state of Sikkim
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Typical cross section of the drain directed to the nearest culvert at KM72

Special Repair Works at narrow zone and landslide area in between
Rangpo to Ranipool on NH-10 in the state of Sikkim
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