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Bridge Overview

Salient Features

Description RHS

Span Arrangement 32 x 19.40

Deck Width 8.5 m 

Length 620.80

Type of Super Structure PSC I girder 

Type of Sub Structure RCC Wall type

Bearing Type Elastomeric

Year of Construction 1957
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Observed Distress and Problem Definition

Follow-up Inspection

Pressure Grouted cracks 

reappear and propagate, 

indicating progressive 

deterioration

Solution Adopted

Concrete section restoration

and CFRP-based

strengthening implemented

Rehabilitation

Strategy
20222021

Active corrosion of

prestressing wires and mild

steel reinforcement

confirmed

Root Cause IdentifiedRoutine Inspection

Spalling and Exposure of 

reinforcement

Vertical and diagonal cracks

Investigation

Findings
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PSC Girder
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Bridge Structural Reassessment

Distressed

Bridge

Analysis

Model

Load

Consideration

Force Demand

Evaluation

Rational

Strengthening

PSC Girder Develop 3D grillage

analysis model

Quantify actual

force demand

Establish basis for

rehabilitation

Include dead,

superimposed,

diaphragm, and IRC

loads
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Structural Analysis and Grillage Modeling

Section

Grillage Model

Bending Moment Diagram
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Material Properties

Carbon Laminates: Sika® CarboDur® LAM CFS

Dimensions of the ply 100 x 3 mm

Laminate tensile strength 3000 N/mm²

ASTM D 3039Laminate elongation at break in tension 1.5 %

Laminate modulus of elasticity in tension 165 kN/mm²

Carbon fibre fabric: SikaWrap®-451 C IN

Dry fibre tensile strength 4900 N/mm2

ISO 10618
Dry fibre modulus of elasticity in tension 250 kN/mm2

Dry fibre elongation at break 2.1 %

Nominal thickness 0.250 mm

Nominal cross section 250 mm2 per m width
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Key Advantages of FRP Systems
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Rehabilitation Design Concept

Restore Deteriorated

Concrete Section

Rehabilitation Design 

Concept
Enhance Flexural

Capacity

Improve Shear

Resistance &

Confinement
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Strengthening Methodology and Execution Sequence

Install

Anchored

Rebars

Clean Exposed

Steel
Construct

Reinforcement

Cage

Remove

Delaminated

Concrete

Remove loose

and damaged

concrete

Place Micro-

Concrete Ensure Full

Encapsulation

Remove

corrosion

from

steel

Install rebars

using chemical

anchors
Build a cage

with

reinforcement

bars

Pour flowable

micro-concrete

into the cage
Ensure

concrete fully

surrounds the

reinforcement
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Installation of CFRP Laminates and Wraps

Enhancing

structural integrityEnsuring proper

adhesion
Preparing the

surface for

bonding Preparing for CFRP

wrapping

Sharp edges rounded 

to minimize stress

concentration

and debonding

risk

Surface

preparation +

epoxy primer

and adhesive

Rolling

pressure

applied to

eliminate air

voids

Application of

primer and

saturant

Wrapping the

structure with

CFRP

CFRP

laminates

bonded along

soffit

Controlled

curing as per

manufacturer

specifications

400 GSM CFRP 

fabric, two layers

with adequate

overlap

Applying CFRP

laminates

Allowing the

adhesive to cure
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Installation of CFRP Laminates and Wraps

Installation of CFRP laminates 

Installation of CFRP wraps
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Outcomes and Conclusions

Sustainable

Approach

Reduced

Disruption

Minimized material

consumption

Less traffic,

environmental impact

Extended

Service Life

Low

Maintenance

No full replacement

needed

Long-term

performance
CFRP Strengthening
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