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SUB-PROJECT COMPLETION REPORT OF BRIDGES UNDER JTFRP

KASHMIR DIVISION
PMU JTFRP KASHMIR

1. Introduction

1.1 Project Backqground

In September 2014, Jammu & Kashmir experienced torrential monsoon rains in the
region causing major flooding & landslides. The continuous spell of rains from
September 2-6, 2014 caused Jhelum and Chenab Rivers as well as many other
streams/tributaries to flow above the danger mark. The Jhelum River also breached
its banks flooding many low-lying areas in Kashmir, including the capital. In many
districts, the rainfall exceeded the normal by over 600%. The Indian Meteorological
Department (IMD) records precipitation above 244.4 mm as extremely heavy rainfall
and J&K received 558mm of rain in the June i September period as against the
normal 477.4 mm. For example, the district of Qazigund recorded over 550 mm of
rainfall in 6 days as against a historic normal of 6.2 mm over the same period.

Due to unprecedented heavy rainfall the catchment areas particularly the low-lying
areas were flooded for more than two weeks. Some areas in urban Srinagar stayed
flooded for 28 days. Water levels were as high as 27 feet in many parts of Srinagar.
The areas from the main tributaries of river Jhelum vis-a-vis Brengi nallah, Vishow
nallah, Lider nallah and Sandran nallah started overflowing due to the heavy rainfall
causing water levels in Jhelum to raise. Subsequently, the discharge of the river
Suran was 200 thousand cusecs as against an average of 50 thousand cusecs. With
the excessive discharge of water, the river Suran affected the basin areas and also
took a different course at various locations causing damages to the surrounding
villages in the catchment area. Water levels also increased in the rivers of Chenab
and Tawi, both of which were flowing above normal levels. Due to the rivers
overflowing nearly 20 districts of the State were impacted.

A Joint team led by the Department of Economic Affairs (DEA), Gol, with
representation from the World Bank visited J&K on October 21, 2014. Subsequently,
Gol has sent a request to the World Bank on January 5, 2015 to field a joint Rapid
Damage and needs Assessment (RDNA) Mission within the State. In response, a
mission of the World Bank visited the State during February 1-6, 2015 in order to
produce a rapid multi-sectored assessment report of the damages and needs. The
RDNA estimates the total damages and loss caused by floods at about INR 211.975
Million, most of it to housing, livelihoods; roads and bridges which combined
represented more than 70% of the damages in terms of value. Public service
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infrastructure and equipment of hospitals and education centers were also severely
damaged and were still not fully operational.

The primary focus of the project AJhel
restoring critical infrastructure using international best practice of resilient

infrastructure. Given the regionds vul

infrastructure will be designed with upgraded resilient feature, and will include

contingency planning for future disaster events. Therefore, a study followed by

detailed reports on flood management aims at both restoring essential services

disrupted by the floods and improving the design standards and practices resilience.

The Government of India has received a loan from the World Bank towards the cost
of Jhelum &Tawi Flood Recovery Project (JTFRP) for Government of Jammu and
Kashmir. The Disaster Management, Relief & Rehabilitation Department, Government
of J&K has been appointed as the implementing agency. One Project Management
Unit (PMU) has been set up under this implementing agency which is responsible for
overall project management, coordination and reporting.

Based on the Rapid Damage Needs Assessment  (RDNA): Results, restoration
works underway and discussion with the GOJ&K, the project will focus on resorting
critical infrastructure using international best practice on resilient infrastructure. Given

Office of the JTFRP-TAQA Consultant
2" floor, ERA Commercial Complex, Rambagh
Srinagar - 190009
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the statebés vulnerability to both fl oods

designed with upgraded resilient features and will include contingency planning for
further disaster events. Therefore, the project aims at both restoring essential
services disrupted by the floods and improving the design standard and practices in
the state to increase resilience.

1.2 Project Development Objective: The Project Development Objective (PDO) is to
support the recovery and increase disaster resilience in targeted areas of the state
and increase the capacity of the state entities to respond promptly and effectively to
an eligible crisis or emergency.

1.3 Project Components:

The project is comprised of the following seven components:
Reconstruction and strengthening of critical infrastructure (US$50 million)
Reconstruction of roads and bridges  (US$80 million)

Restoration of urban flood management infrastructure (US$40 million)
Restoration and strengthening of livelihoods (US$15 million)
Strengthening disaster risk management capacity (US$25 million)
Contingent Emergency Response (US$45 million)

Implementation Support (US$20 million).

Total Amount is US$ 250 Million.
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Component 27 Reconstruction of Roads and Bridges , US$80million

The objective of this component was to restore and improve the connectivity disrupted
due to the disaster through the reconstruction of damaged roads and bridges. The
infrastructure has been designed to withstand earthquake and flood forces as per the
latest official design guidelines. The affected areas will benefit by the restored access to
markets, inter district connectivity thereby increasing the economic growth in these areas
and timely access to health and education services. Restoration of roads will also serve
as supply/rescue lines in the event of a disaster.

The component financed the reconstruction of damaged roads, bridges and associated
drainage and slope stabilization works, retaining walls, breast walls and other structures
to increase resilience.

BRIDGES CONSTRUCTED UNDER THE WORLD BANK -FUNDED JTERP

The bridge subprojects implemented under this component focus on restoring,
rehabilitating, and upgrading critical/vital bridge structures across the Jammu & Kashmir.
These interventions were targeted at enhancing and improving connectivity, structural
integrity, and mitigating vulnerabilities caused by recurring floods and natural disasters.
These interventions address key issues such as structural deterioration, inadequate load-
bearing capacity, damaged approaches, missing safety features, and limited resilience
against hydraulic forces. By adopting systematic design improvements and modern
construction practices, the subprojects under JTFRP aimed to re-establish reliable, all-
weather linkages between major road networks and remote communities in the flood-
affected regions of J&K. The upgraded bridges are expected to enhance transport
efficiency, support socio-economic development, and improve access to essential
services including healthcare, education, and markets. Furthermore, these bridges play a
vital role in strengthening disaster preparedness and response, providing critical routes
for emergency evacuation, relief, and recovery operations during natural calamities.

The bridge sub-projects selected for upgrading were critical links in the regional and
national transportation network, providing essential connectivity across rivers and
streams that otherwise divide communities and economic zones. These bridges connect
Srinagar and surrounding towns to key destinations such as the airport, markets,
hospitals, schools, and residential areas, and they serve as lifelines for freight
movement, emergency services, and daily commuting. Upgrading these bridges
therefore support mobility, economic activity, and access to essential services across the
J&K.

The bridge infrastructures were adversely affected by multiple factors, including the
severe 2014 floods, repeated inundation, scouring around piers and abutments,
inadequate flood relief capacity, sedimentation, and chronic drainage problems. Many
crossings had exhibited structural distress from age, corrosion, water-borne debris
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impact, and weakening foundations caused by erosion and siltation. Poor maintenance
practices over the years - delayed repairs, insufficient inspection regimes, and lack of
timely rehabilitation had allowed deterioration to progress to the point where several
bridges were functionally deficient or had posed load restrictions that constrain traffic and
emergency response.

In several cases, the existing bridge components, including decks, bearings, and
foundations, had displayed signs of distress and wear beyond their designed service life,
proving insufficient to accommodate the increasing traffic volumes and heavier vehicle
| oads typi cal of t he regionos evolving
conditions and persistent drainage issues further exacerbate degradation. Consequently,
the sub-project prioritizes upgrading the affected bridges to enhance safety, durability,
and resilience. This involved comprehensive structural repairs, replacement or
strengthening of deficient elements, improved hydraulic capacity for flood resilience, and
adoption of modern engineering standards to ensure long-term functionality. Since these
bridges were upgraded in flood-prone areas, the design phase incorporated several key
considerations, including raising the bridge profile where feasible, optimizing hydraulic
performance, and using flood-resistant materials and protective coatings for submerged
components. These measures were aimed at minimizing submergence risks and
enhancing the overall structural integrity of the bridges during high-water events. The
upgraded bridges restored critical connectivity and support socio-economic activities by
ensuring uninterrupted and safe transit for both people and goods across the Kashmir
Valley.

Many of the bridges were constructed decades ago and have received numerous ad hoc
repairs over the years, resulting in inconsistent structural details and a mix of materials
and connection types that complicate inspection, maintenance, and load performance
assessments. In addition to comprehensive physical rehabilitations, specific resilience
and durability measures were implemented across bridge subprojects: foundation and
pier scour protection, installation of adequate deck and superstructure drainage
(longitudinal and cross-deck drainage systems and scuppers), replacement or upgrading
of expansion joints and bearings, and localized embankment raising at bridge
approaches to reduce the risk of approach submergence and loss of access. Where
required, interventions also included strengthening or replacement of substructure
elements (e.g., concrete jacketed piers, micro-pile underpinning), application of corrosion
protection systems and high-performance deck materials, and installation of access for
maintenance and inspection to ensure consistent long-term performance and safety.

This project was dedicated to the comprehensive restoration and enhancement of critical
bridge infrastructure within the region. The goal was to fortify these structures against
future environmental challenges, improve traffic efficiency, significantly reduce accident
rates, and guarantee seamless connectivity for daily commuters and emergency services
alike. The upgraded bridges were engineered with a forward-thinking approach, aiming to
provide sustainable, high-quality infrastructure. This ensures their longevity and
continued support for the local economy. Ultimately, these efforts will enhance the overall
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quality of life for residents in the affected areas by providing robust and reliable

transportation links.

List of the Completed Bridge Sub

Kashmir Region

-Projects under

Component -2 of JTFRP in

S.No. | Project Sub-projects Span/Length | Design District
Type (in meters) Consultants
Design and Construction of:
1. EPC Mode | 1x110 meter Span Semi | 1x110=110 S. Guha Niyogi | Ganderbal,
Arch Steel Trussed Girder and Associates | J&K
Bridge Over River Sindh at
Wayil in District Ganderbal
2. EPC Mode | 1x25 meter span plate | 1X25= 25 Matrix Baramulla
girder bridge on Raine Engineers civil | J&K
Nallah at Kaliban in District & structural
Baramulla. Consultants
3. EPC Mode | 1x45 meter span trussed | 1x45= 45 Matrix Shopian, J&K
Girder Bridge on Rambiara Engineers civil
Nallah at Kumar Mohalla & structural
Wachi in District Shopian. Consultants
4, EPC Mode | 3x30 m. span steel truss | 3x30= 90 Matrix Anantnag,
girder bridge on Bringi Engineers civil | J&K
Nallah at Sadora- Asajipora & structural
Kamad Road in District Consultants
Anantnag.
5. EPC Mode | 2 Lane bridge on Vaishav | 10x40= 400 Matrix Kulgam, J&K
Nallah at Chamgund in Engineers civil
District Kulgam & structural
Consultants
6. IRC Mode Construction of 3 x 50 m | 3x50= 150 GVG Pulwama,
span double lane through Consultants J&K
type trussed girder bridge
at Rohmoo Pulwama
7. IRC Mode Construction of 6 x 50 m | 6x50= 350 GVG Shopian, J&K
span double lane through Consultants
type trussed girder bridge
at Trenz Sheikhpora
Shopian over Rambiara
nallah
CANADA b | NDI'A b AFFREALTA b MI DDLE Page | 9
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2. Executive Summary :

1 Objective:

The objective of this project was to restore and upgrade vital bridge infrastructure
across key locations in the Jammu & Kashmir, strengthening connectivity,
improving safety, and increasing resilience to natural disasters (particularly
flooding). The initiative addresses chronic vulnerabilities such as structural
degradation, insufficient scour protection, and limited load capacity, while ensuring
reliable, allAveather crossing points that remain operable during and after extreme
events. The infrastructure was designed in accordance with the latest official
design guidelines, with the objective of ensuring resilience against seismic and
flood forces. A key objective of the project was to construct bridge decks and
critical structural elements above the High Flood Level (HFL) as recorded during
the 2014 floods, thereby ensuring adequate freeboard and reducing the risk of
overtopping and structural damage during extreme flood events. The
reconstructed bridge network aims to restore and strengthen connectivity to
markets, healthcare facilities, and educational institutions in the affected areas,
while also serving as a critical supply, evacuation, and emergency response
corridor during future disaster events.

The project was designed with the objective of delivering a resilient and
sustainable bridge network through the adoption of advanced engineering
solutions, including reinforced concrete superstructures, enhanced pier and
abutment protection, improved scour countermeasures, and the use of durable
materials and construction practices to minimize flood induced damage and
extend service life.

Safety and traffic efficiency objectives were addressed by widening approach
spans where feasible, eliminating hazardous sightlines, upgrading parapets and
guardrails, and improving access ramps to safely accommodate emergency and
heavy vehicle movements.

Overall, the works aim to provide a high-quality, climate-resilient bridge network
that supports economic activity, ensures reliable access to essential services, and
strengthens disaster preparedness and response capacity, thereby enhancing the
overall quality of life for communities across the affected areas.

 Summary of Achievement:

This project focused on restoring and upgrading critical bridge infrastructure in the
Kashmir Valley, aiming to improve connectivity, safety, and resilience to natural
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disasters like flooding. Initially, a total of 13 bridges were proposed for
construction under JTFRP in Kashmir province. However, one bridge namely, the
Gogjidaji Bridge at Tarzo, Sopore was subsequently dropped due to a dispute. Of
the remaining bridges, seven (07) have been successfully restored and enhanced,
while five (05) are currently under construction at various stages of development.
These interventions addressed significant issues such as structural deficiencies,
inadequate load-bearing capacity, and vulnerability to scour and flood damage.
The result is the establishment of all-weather connectivity, which has markedly
improved access to markets, facilitated inter-district movement, and enhanced
reach to essential healthcare and education services, thereby stimulating local
economic growth.

Key improvements included strengthening bridge foundations, repairing and
rebuilding superstructures, and implementing advanced drainage and flood
mitigation measures to ensure continued functionality during adverse weather
conditions. The introduction of innovative construction techniques and durable
materials, such as high-strength concrete and improved scour protection, provided
resilient solutions against flood damage and reduced long-term maintenance
costs. Overall, the upgraded bridge infrastructure has significantly improved
access to vital services and established a reliable network crucial for disaster
response and recovery, delivering substantial long-term social and economic
benefits to the region.

2.1 Introduction & Background

This project focused on upgrading and restoring critical bridge infrastructure across
the Kashmir Valley, an area severely affected by floods and other environmental
challenges in recent years. The project is managed by the R&B Kashmir, acting as
the Project Implementation Unit (PIU), with support from various agencies and
stakeholders. The region's bridge network has faced significant challenges, including
structural degradation, inadequate load-bearing capacity, and severe damage from
scour and erosion, particularly exacerbated by narrow waterways, poor hydraulic
design, and flood-induced impacts. This project was designed to address these
issues by upgrading key bridges, particularly those that connect Srinagar city to
essential areas such as the airport, markets, and residential zones, and those vital for
inter-district connectivity. In the aftermath of the 2014 floods, these bridges became
even more vulnerable due to submergence, increased hydraulic pressure, and the
deterioration of their structural components.

The subproject was initiated under the Jhelum and Tewi Flood Recovery Project
(JTFRP) to provide a sustainable and resilient transportation network for the region.
By focusing on bridge restoration and enhancement, it aims to ensure reliable
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crossings that can withstand future environmental challenges, improve connectivity,
and support the overall socio-economic development of the Kashmir Valley.

The bridges selected for upgrading include some of the most vital crossings in the
region, characterized by high traffic volumes and strategic importance. These include
critical bridges along key arteries, with examples such as those connecting essential
urban and rural centers, or those providing crucial links over significant water bodies.
These includes Chambgund Bridges, Wayil bridge, Rohmoo Bridge, Trenz Bridge,
Sadoora Bridge etc. All selected bridges underwent significant structural
enhancements and, where applicable, improvements to approach roads, representing
a major step forward in resilient infrastructure development.

In addition to structural rehabilitation, the project encompasses comprehensive
hydraulic and safety improvements. These include strengthening foundations,
enhancing scour protection, improving waterway openings to accommodate higher
flood discharge, and the construction of protective works such as RCC retaining
walls, wing walls, and robust parapets. The upgraded bridges also feature improved
drainage systems on their decks and approaches, including the installation of
longitudinal drains and culverts, to ensure effective management of storm water and
prevent erosion or damage to the bridge structure and its embankments.

The subproject's overarching goal was to provide durable, safe, and flood-resistant
bridge infrastructure that supports economic development, enhances public safety,
and improves access to critical services. This ensures long-term sustainability and
resilience to future environmental challenges, securing vital connectivity for the
region.

2.2 Sub-Project Detail

The R&B Kashmir, under the World Bank-financed Jhelum Tawi Flood Recovery Project
(JTFRP), has successfully finalized the restoration and reconstruction of 12 bridges
across multiple districts affected by the 2014 Kashmir floods. These bridge projects were
strategically selected based on the extent of flood damage, structural vulnerability, and
their critical role in ensuring connectivity and emergency access. The subprojects were
organized into comprehensive inclusive agreements designed to enhance flood and
seismic resilience by adhering to updated standards from MoRTH and IRC, tailored to
local topography and hydrology. Covering key regions such as Srinagar, Baramulla,
Anantnag, and Ganderbal, the projects emphasize climate-adaptive engineering,
incorporating features such as improved foundations, scour protection, hydrological
design considerations, and the use of flood resistant materials. These infrastructural
upgrades aim to restore important socio-economic lifelines, improve traffic flow, and
support di saster response capabilities,
recovery and long-term resilience.

Office of the JTFRP-TAQA Consultant
2" floor, ERA Commercial Complex, Rambagh
Srinagar - 190009
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The comprehensive project report, along with the detailed design and construction ready
drawings, was prepared by concerned contracting agencies, while LEA Associates South
Asia Pvt. Ltd. (TAQAC) provided technical assistance and quality audit services during
the construction phase. All bridge construction contracts were awarded to qualified and
experienced contractors through a transparent and competitive bidding process. The
scope of work involved the Design, construction, and rehabilitation of bridges to ensure
structural stability, enhanced connectivity, and all-weather accessibility. The works also
included approach roads, gabion/crate wall protections, drainage improvement
measures, and safety provisions such as crash barriers and pedestrian pathways.

The table below presents the key details of each completed bridge subproject, including
bridge type, total length, contractor name, financials (sanctioned, revised, and final
completion costs), and timelines covering commencement and actual completion dates.
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Contract Details of the completed Bridge Sub

-projects under JTFRP

S. Name of Bridge Sub - | Type Name  of | Name of | Total Allotted Revised | Completion Date of Start | Date of
No. | project of PIU Contractor span of | cost (in | cost (in | cost (in Crores) (as per | Completion
Bridge Bridge Crores) Crores) Allotment) (Actual)
in meter
1. Design and Semi R&B M/s M.M. Shawl | 110 23.79 26.84 27.84 27-June-19 | 26-May-23
Construction of two- Arch Ganderbal | Engineers and
lane Bridge over Truss contractors Pvt.
Nallah Sindh at Wayil | Girder Ltd.
Ganderbal Bridge
2. Construction of 6 x 50 | Truss | R&B JKPCC/ M/s | 30 34.50 39.41 Completion 01-Nov-17 25-Oct-25
m span double lane | Girder | Shopian M.M. Shawl Certificate has
through type trussed | Bridge Engineers and not yet been
girder bridge at Trenz contractors Pvt. submitted by the
Sheikhpora Shopian Ltd. PIU (R&B).
over Rambiara nallah
3. Design and Truss | R&B M/s Khanday | 90 6.31 6.39 6.45 09-Nov-20 30-June-23
Construction of Bridge | Girder | Anantnag | Infrastructure
(3x30 m) at Asajipora | Bridge pvt Itd
Kamad Sadoora road
(km 4th), Anantnag
Completion
4, Construction of 3 x50 | Truss | R&B JKPCC/ M/s | 150 21.25 25.98 Certificate has 01-Nov-17 31-March-25
m span double lane Girder | Pulwama | Tarmac not yet been
trussed girder bridge Bridge submitted by the
at Rohmoo Pulwama PIU (R&B).
CANADA b I NDI A b AFRAEIA b MI DDL E Page | 14
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Design and | Truss | R&B M/s Tarmac 400 32.40 32.40 28-Nov-20 | 30-June-23
Construction of | Girder | Kulgam

Bridge at Kulgam | Bridge

Chambgund  road

km 1st RD700

(10x40 Mt)

Design and | Truss |R&B M/s Khanday | 45 3.11 3.11 3.11 16-Apr-19 30-June-23
Construction of | Girder | Shopian | Infrastructure

Bridge (1x45 mtr) | Bridge pvt Itd

over nallah

Rambiara at Kumar

Mohalla Wachi,

Shopian

Design and | Plate | R&B M/s Altaf 25 2.64 2.64 2.64 01-Sep-20 | 01-July-22
Construction of | Girder | Baramulla | Constructions

Bridge at Kalaiban, | Bridge

Baramulla
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DETAILS OF THE STAKEHOLDERS

1 Project Implementation Unit (PIU). R & B Kashmir
2 Project Management Unit (PMU) JHELUM TAWI FLOOD RECOVERY PROJECT (JTFRP)
3 Design Consultant S. Guha Niyogi and Associates, Matrix Engineers civil & structural

Consultants, GVG Consultants.

3 Quality Audit Consultants LEA ASSOCIATES SOUTH ASIA PVT LTD. (TAQAC)

4 Funding Agency The World Bank
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3. Bridge Details:

3.1 Wayil Bridge, Ganderbal
Design and Construction of 1x110 meter Span Semi Arch Segmental Through Type
Steel Trussed Girder Bridge Over River Sindh at Wayil in District Ganderbal
including construction of Approach Roads and Nallah Training work

3.1.1 INTRODUCTION & PRE-EXISTING FEATURES:

The Wayil Bridge subproject, undertaken under the World Bank-funded Jhelum Tawi
Flood Recovery Project (JTFRP), involves the design and construction of a landmark 2-
lane, single-span steel semi arch-truss girder bridge with a span of 110 meters and a deck
width of 10.5 meters, supported by robust approach roads extending approximately 330
meters.

During the 2014 floods, cloudbursts in the upper reaches of Kangan caused a sharp rise in
the River Sindh, resulting in extensive damage to property, agricultural land, and
infrastructure in Ganderbal district. The abutments of the under-construction Wayil Bridge
were washed away, while the existing Bailey Bridge sustained partial damage. Seven
makeshift bridges in Kangan Tehsil, including those at Hung Park, Yachama, Ramwari,
Hilpati, Plapora, Satrina, and Tangcheter, were destroyed, cutting off connectivity to the
Srinagari Leh highway. The Bramsar Nallah bridge at Chatergul also collapsed, inundating
nearby habitations. Several localities, including Gagangeer, Kasana Pati, Mamar,
Cherwan, Cheki Akhal, Preng, Watalbagh, Devpora, Korag, Pati-Saloora, Narainbagh,
Pati-Shalbug, and Gund Roshan, were submerged. The floodwaters rose to within one
foot of the Mini Secretariat Ganderbal compound, highlighting the severity of the disaster

Prior to construction of the new Wayil bridge, the crossing over River Sindh was served by
an existing bridge that functioned as the primary crossing for local traffic. The old structure
was of limited capacity (single-lane carriageway) and exhibited multiple signs of distress:
localized deck deterioration and potholing, exposed and corroded reinforcement, damaged
parapets and bearings, and evidence of scour and erosion at the foundations. The
carriageway width and structural capacity were inadequate for current vehicular loads,
forcing traffic restrictions and detours for heavy vehicles. Approach roads and transition
works were substandard, creating safety hazards and frequent congestion during peak
periods. Seasonal high flows in the Sindh
to flood damage. Given these conditions, the replacement/rehabilitation was required to

(a) provide a wider, load-rated crossing to accommodate modern traffic (including
emergency and service vehicles),
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(b) improve structural resilience against scour and floods,

(c) Enhancement of riding quality and connectivity, ensuring reliable all-weather passage
and reducing travel time for users.

(c) enhance road safety with proper approaches, parapets and drainage, and

(d) support socio-economic development by ensuring uninterrupted, reliable connectivity
for people, goods and services.

The subproject focused on restoring and upgrading a critical section of the Srinagar-Leh
National Highway within Ganderbal district, Kashmir Valley. The intervention aims to
address longstanding connectivity gaps, improve road safety standards, and remedy
infrastructure vulnerabilities exacerbated by recurring floods and natural disasters in the
region.

This bridge subproject was in Engineering, Procurement and Construction (EPC) mode
contract for ADesign and Construct i oniArehf 1x
Bridge over Ri ver Sindh at Wayi | i n Di str|
environmental enhancement measures etc as per the best engineering practices, in
compliance to the World Bank policies and in synchronization with project environmental
management strategies. The bridge has a span configuration of 1x110 meters with semi

arch steel trussed girder superstructure with 230 mm thick RCC deck slab and footpath.

The bridge has a clear carriageway of 7.50 meters and a provision of a 1.5 m wide
Footpath on both sides of the bridge. The constructed bridge is 7.6 Km towards N-W from

District headquarters Ganderbal and 20.56 Km from State capital Srinagar.

This subject bridge is a landmark single-span steel semi arch structure, representing the
first execution of its kind within the Kashmir valley. The bridge extends uninterrupted from
one riverbank to the other, with the entire deck supported exclusively by the arch and no
intermediate piers or supports placed within the waterway. This configuration ensures that
Sindh River flowing beneath the structure remains wholly unobstructed, thereby enhancing
flood resilience, structural longevity, and compliance with environmental protection
standards. The bridge approaches are comprehensively reinforced with stone pitching and
robust embankment stabilization measures, providing effective protection against
riverbank erosion and scour. Continuous safety parapets and guardrails are installed
along the entire length of the deck, ensuring the safety of both vehicular and pedestrian
traffic.

This engineering solution exemplifies modern design priorities maintaining hydraulic
continuity, minimizing the environmental footprint, and delivering superior structural
performance within a sensitive mountainous terrain.
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Existing temporary Bailey bridge at Wayil, Ganderbal, used to maintain connectivity prior

to the construction of the new resilient bridge.

e

JTFRPICT
W g, Ganderbal
2285 50

630,89iN74°4826.97'E (+4m)
Altitude: 1653m

Image illustrating the damaged abutment and deteriorated structural condition of the
existing Bailey bridge.

- ==

PRE-EXISTING CONDITIONS:

1 Bridge Condition: The existing Steel Bailey Bridge was in fair to poor condition,
showing deterioration in several structural components such as corroded panels,
damaged decking, and loose or missing bolts. The bearings and approach slabs
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were also in distress, affecting the overall stability of the bridge. The bridge
condition deteriorated further after the 2014 floods, which caused significant
scouring and alignment issues, leading to prolonged disruption of connectivity to
nearby villages.

1 Bridge Deck Width: The average carriageway width of the existing Steel Bailey
Bridge was 3.0 meters, which was below the standard single-lane bridge width of
3.75 meters. The absence of adequate footpaths or safety kerbs further restricted
usable width for vehicular movement, resulting in limited maneuverability and
reduced safety for both vehicles and pedestrians.

1 Protection Works: This included composite crate work and PCC wall at the
Approaches of the bailey bridge. These structures were in a deteriorated state with
visible cracks, loss of mortar, and signs of erosion. Substantial repair and
strengthening were required to prevent soil displacement, scouring, and further
damage to the bridge approaches.

3.1.2 BRIDGE UPGRADES & IMPROVEMENT

The Wayil Bridge Sub-project at Ganderbal was implemented as a critical component of
the regional infrastructure development program to enhance safety, functionality, and
resilience of river crossings and connecting routes. The project addressed key challenges
identified during preliminary assessments, including replacement and rehabilitation of the
existing steel Bailey bridge structure, strengthening of foundations and abutments,
improvement and widening of bridge approaches, and augmentation of drainage and
protective works. These interventions ensure reliable all-weather connectivity, enhanced
structural stability, and improved transportation efficiency across the Sindh River, thereby
supporting socio-economic development in the region.

Design Phase Intervention (Wayil Bridge)

During the design phase of the Wayil Bridge, the original proposal envisioned a 110-meter
single-span steel truss bridge. However, during detailed site assessment and planning for
girder launching, a critical hindrance was identified on the Manigam side due to the
presence of an existing 132 KV transmission line directly across the proposed alignment.
This obstruction rendered it technically infeasible to launch the full length truss girders as
per the original design.

To address this constraint and ensure structural balance as well as construction feasibility,
the bridge design was modified by introducing two 10-meter dead spans (composite plate
girders) one at each end of the main span. This modification allowed the construction
team to retain the visual and structural symmetry of the bridge, while ensuring safe
launching operations could be carried out within the available working corridor and
required safety clearances from the transmission line.
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This design intervention reflects a pragmatic engineering solution that effectively balanced
field constraints with structural performance requirements, minimizing disruption to
existing utilities while maintaining the overall integrity and functionality of the proposed
bridge structure.

Ea— —2g

JHELUM & TAWI
FLOOD RECOVERY PROJECT

71y THE WORLD BANKE o

The new features added to the Wayil Bridge, compared to the previous Steel Bailey
Bridge, include several significant improvements:

Increased Structural Span and Capacity: = The new Wayil Bridge spans over 110 meters
and was designed to weigh over 700 metric tons of mild steel for the superstructure,
providing a longer and stronger crossing compared to the older structure.

Wider Deck and Better Accessibility:  The latest design includes a carriageway width of
7.5 meters along with 1.5-meter-wide footpaths on both sides, offering improved safety for
pedestrians and vehicles alike. This is an upgrade from the narrower carriageway of the
old structure.

Improvement of Protection Works - Reinforced earth walls (R.E Pannels/RCC walls):
A total length of 426 meters of retaining walls (comprising of R.E panels, 185 m and RCC,

241m) were constructed for bridge approaches.
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Additionally Link Roads of the length 323.5 meters (towards Gutlibagh side, 266m and
towards Manigam link, 57.5) were constructed to benefit the adjacent villages.

Enhanced Load -Bearing and Safety Features: The new bridge was constructed using a
robust combination of truss and semi arch bridge elements with girders, ensuring it can
bear higher traffic loads and adverse weather conditions, addressing limitations of the old
Bailey design.

Mitigation of Seismic and Flood Impacts: Geotechnical design enhancements that
i mprove the geomatrixds resilience against |
induced soil liquefaction, thereby ensuring foundation stability under adverse conditions.

Modern Construction Materials and Techniques: Use of earthquake-resistant and
corrosion-protected materials enhances durability and longevity, which was a challenge for
the ol der steel Bailey bridge subjected to 1t

Pavement Upgradation :

The Approach Road surface was upgraded with 50mm thick Bituminous Macadam (BM)
and 25mm Open Graded Premix Carpet (OGP). This upgrade provides high-quality
smoothness and durability, making it resilient to traffic and harsh weather.

Improvement of cross drainage structures :

Two NP4 Hume pipe culverts of 1000 mm diameter was installed across the approach
road towards Ganderbal, having lengths of 20 m. These culverts were provided to improve
water runoff management and facilitate the smooth passage of irrigation water across the
road, thereby serving the adjoining paddy fields.

Nallah Protection Works : A total of 200 meters of gabion walls were constructed at
various sections along the upstream and downstream sides of the Wayil Bridge. This
intervention was carried out to effectively mitigate soil erosion and prevent slope instability

along the banks of the Sindg river. The gabion walls serve as a durable and
environmentally sustainabl e er osi on control
environmental safeguard requirements.

Road marking & Road signs :

Thermoplastic road markings, enhanced with reflective glass beads, were meticulously
applied on both sides of the bridge deck and its approach roads. This application strictly
adhered to the guidelines outlined in IRC: 35-2015, ensuring consistent quality and
performance. The primary objective was to significantly improve visibility for motorists,
particularly during low-light conditions and at night, thereby enhancing overall road safety.
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The inclusion of reflective glass beads within the thermoplastic material plays a crucial role
in retro reflectivity. These beads, embedded in the marking, reflect vehicle headlamp light
back to the driver's eyes, making the road markings appear brighter and more discernible.
This feature is especially vital for delineating the carriageway boundaries across the entire
length of the bridge and its approaches, where clear guidance is paramount. Additionally,
reflective road studs (catdos eyes) were
night-time visibility and lane guidance, thereby improving overall traffic safety across the
bridge and its approaches.

The comprehensive application of these high-visibility markings throughout the bridge and
its approach road ensures a continuous and reliable visual cue for drivers. By following
IRC: 35-2015 standards, the project guarantees that the reflective properties and durability
of the road markings meet national specifications, contributing to safer travel conditions
across the entire project stretch.

10 road signs were strategically placed, including mandatory, cautionary, and informative
signs, complying with IRC: 67-2012.
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Salient Features of completed Wayil Bridge at Ganderbal

S.No. | Item Description

1. Span Arrangement 2x10 and 1x90 meter

2. No. of Spans 3

3. Type of Bridge High-Level Motorable Major Bridge

4. Substructure RCC Wall Abutments with open foundations

RCC Wall type Pier cum Abutment with well foundations

5. Superstructure Steel Trussed Girder with RCC Deck Slab compositely
Constructed

6. Carriageway Double lane CW of 7.50 mts width

7. Footpaths 1.50-meter Footpath on either side of CW.

8. Bearing POT/PTFE Bearings as per Design Load capacity

9. Stream Sindh stream
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10. Approaches - A total of 426 -meter approaches on both sides of the
bridge was constructed with RE panel/RCC retaining
wall

11. Nallah Training Works | Wire Gabion nallah protection works in several tiers

both on U/S for 150 mts & D/S for 50 mts of the bridge.

12. Expansion Joint Strip Seal Type

13. Elevated Deck Design | The High Flood Level (HFL) at Wayil Bridge, Ganderbal
as recorded during the 2014 floods, was 1673.516 m.

The bottom level of the bridge deck has been set at
1675.49 m, well above the maximum flood Ilevel
recorded in 2014.

The finished top level of the bridge deck has been set at
1677.151 m, providing adequate additional freeboard
above the flood level recorded during the 2014 event.

This elevated deck configuration will effectively prevent
overtopping and restricts floodwater ingress into the
bridge superstructure.

Impacts

The Wayil Bridge serves as a key lifeline for economic activities, offering quick, reliable
access to essential services, markets, health, and education facilities for a population of
approximately 184556. It has strategic importance for disaster response and recovery,
providing improved readiness and accessibility for relief and rescue operations during
flooding or other emergencies. The new bridge will spur regional tourism, facilitate
pilgrimage routes (e.g., Amarnath Yatra), and support trade between Kashmir and Ladakh,
thereby supporting robust economic growth and development.

The project has undergone stringent quality checks covering environmental, civil, and
mechanical domains as per World Bank and Indian standards for resilient infrastructure.

This subproject exemplifies contemporary bridge engineering and sustainable
infrastructure upgrade, delivering significant benefits in terms of connectivity, safety,
disaster resilience, and socio-economic upliftment for the Kashmir Valley.
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A cornerstone achievement was the pioneering construction of an end-to-end, pier-less
bridge at Wayil Ganderbal, representing a significant advancement in regional
engineering. This innovative design, the first of its kind in the Kashmir Valley, dramatically
improves hydraulic performance by eliminating obstructions to water flow, thereby
enhancing the river's natural dynamics. The absence of intermediate piers also
substantially reduces long-term maintenance demands and offers a sleeker, more
aesthetically pleasing structure, showcasing a new benchmark for structural efficiency and
design in the region.
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Views of the Wayil Bridge superstructure showing the composite Semi arch steel truss
system, longitudinal girders, deck slab, top braccing, Bituminous top, and footpaths.
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- Ladakh Rd, Wayul

A view of Apbroach Fibad of Wayil ABrridge towards Manigam.
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A view of Approach Road of Wayil Bridge towards Ganderbal.

CANADA b | NDI A b AFRAESA b Ml

DDL E

Page | 28



LEA Associates South Asia Pvt. Ltd.
Office of the JTFRP-TAQA Consultant
2" floor, ERA Commercial Complex, Rambagh
Rl Srinagar - 190009

L _sinceroni— |
LEAdership in Engineering & Planning

- L2

A view of 1.50h1 Wide footath on both sides of the Wayil bridge
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Views of link roads constructed around the Wayil bridge site to facilitate the local
transportation.
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Views of Gabion walls constructed along the upstream and downstream extents of the
Wayil Bridge, illustrating the application of gabion structures for effective riverbank
stabilization and slope protection.
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Along the gabion wall, the Zamindari Canal has been constructed to divert a portion of the
Sindh River flows for irrigation purposes, thereby providing direct irrigation benefits to the
local farming communities.

Two NP4 Hume pipe culverts of 1000 mm diameter was installed across the approach
road towards Ganderbal, having lengths of 20 m. These culverts were provided to improve
water runoff management and facilitate the smooth passage of irrigation water across the
road, thereby serving the adjoining paddy fields.
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