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Bridge Condition Assessment, Load Rating and Strengthening Training Course

Ref: 838_38978   Date: 7 – 11 March 2027   Location: Doha   Fees: 4300 GBP   

Programme Summary

Bridge condition assessment, load rating and strengthening is the subject of this one-week training course
for bridge engineers, road asset managers and programme leaders, ending in a bridge rehabilitation
decision file for one structure. Ageing bridges are often repaired defect by defect, with no link between
inspection records, capacity and the repair chosen. The programme moves from inspection records to
deterioration diagnosis, load rating, strengthening options and repair staging. Mars Training Centre UK
delivers this programme on bridge condition assessment, load rating and strengthening to
mixed-organisation cohorts.

The Business Case

Road authorities, port operators and rail owners depend on bridges built for lighter traffic than they now
carry. Closing a bridge disrupts supply routes, while an unneeded strengthening scheme wastes capital.
Leaders who can question a load rating and compare repair options decide more firmly what to repair,
restrict or replace.

• Unplanned Closure Risk: Falls when defects are ranked by their effect on capacity, not by appearance.
• Rehabilitation Cost: Declines when strengthening is matched to a rated shortfall and not to a general

safety margin.
• Traffic Disruption: Reduces when repair stages and lane closures are planned with the works.

Principles and Evidence Base

• Element-Level Condition Rating: Grades each bridge element from inspection findings, applied in
Session 1 to build a defect register.

• Load and Resistance Factor Rating LRFR: Compares factored load effects with member resistance,
applied in Session 3 to find capacity shortfalls and posting needs.

• Deterioration Mechanisms: Chloride corrosion, carbonation and fatigue cracking explain capacity
loss, applied in Session 2 to diagnosis.

• Strengthening Methods: Fibre-reinforced polymer wrapping, external post-tensioning and steel plate
bonding, applied in Session 4 to option selection.

Intended Participants

• Bridge engineers who review inspection reports and decide what the evidence means for capacity.
• Road and rail asset managers who set repair priorities and posting restrictions.
• Structural reviewers who check rating calculations and consultant proposals.
• Programme managers who stage repair works and traffic management.
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Typical settings include highway authorities, rail operators, ports and industrial developments.

Learning Outcomes

1. Participants will be able to evaluate inspection records and grade bridge elements by condition.
2. Participants will be able to diagnose the mechanism behind cracking, corrosion and section loss.
3. Participants will be able to construct a load rating and judge whether posting is needed.
4. Participants will be able to prioritise repair options by capacity gain, cost and disruption.
5. Participants will be able to design a repair stage plan with traffic management and access limits.
6. Participants will be able to justify a rehabilitation decision to an asset owner.

Programme Structure

Day 1: Bridge Inspection Evidence and Condition Assessment

What do the inspection records say about the state of each element?

• Bridge Element Inventory
• Element-Level Condition Rating Sheet
• Defect Register
• Inspection Report Quality Check
• Monitoring and Testing Options Table

Day 2: Deterioration Diagnosis in Concrete and Steel

Why is this element deteriorating, and how fast?

• Chloride Corrosion Assessment
• Carbonation Depth Reading
• Fatigue Cracking Screening
• Bearing and Joint Defect Guide
• Deterioration Cause Matrix

Day 3: Bridge Load Rating and Posting Decisions

Can the bridge still carry the traffic it serves, and at what limit?

• Load Path and Member Resistance Review
• LRFR Rating Worksheet
• Section Loss Adjustment Method
• Rating Factor Interpretation Chart
• Load Posting Decision Record
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Day 4: Strengthening and Repair Options

Which repair or strengthening method closes the capacity gap at the lowest disruption?

• Fibre-Reinforced Polymer Wrapping Criteria
• External Post-Tensioning Layout Review
• Section Enlargement and Plate Bonding Checks
• Bearing and Expansion Joint Replacement Plan
• Option Comparison Scorecard

Day 5: Bridge Rehabilitation Decision File

Do the earlier findings join into a decision file that an owner can fund?

• Applying the Session 1 Defect Register
• Testing the Session 3 Rating Worksheet
• Selecting from the Session 4 Option Scorecard
• Building the Repair Stage and Traffic Management Plan
• Completing the Bridge Rehabilitation Decision File

Methodology

The programme uses case analysis built on one prepared bridge, with inspection records, drawings, test
results and traffic data. Participants grade elements, run a rating, compare strengthening options and
defend their recommendation to peers acting as the asset owner.

• Suggested activity: Reading an inspection report and separating defects that affect capacity from
those that do not.

• Suggested activity: Adjusting a girder rating for section loss and deciding whether a posting is
needed.

• Suggested activity: Scoring three options against cost, capacity gain and lane closure days.

Capstone Output

Each participant completes a bridge rehabilitation decision file for one structure. It holds a graded defect
register, a diagnosis, a rating summary, a scored option comparison and a staged repair plan. At work it
supports a funding request, a consultant brief or a decision to restrict a bridge.
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Frequently Asked Questions

Is bridge condition assessment, load rating and strengthening training suitable for
managers who do not design bridges?

Yes. Bridge condition assessment, load rating and strengthening is taught through a prepared case and
templates. The programme assumes responsibility for bridge assets or repair programmes, but no earlier
rating experience.

Which methods does bridge condition assessment, load rating and strengthening
rest on in this programme?

Bridge condition assessment, load rating and strengthening rests on element-level condition rating, Load
and Resistance Factor Rating, deterioration mechanisms and strengthening methods, each applied to one
prepared bridge.

How is the decision file from bridge condition assessment, load rating and
strengthening used at work?

You use the bridge rehabilitation decision file to support a funding request, brief a consultant and record
why a bridge is repaired, restricted or kept open.

How does bridge condition assessment, load rating and strengthening differ from a
programme on concrete repair?

Bridge condition assessment, load rating and strengthening concentrates on capacity, posting and repair
decisions for whole structures, while a concrete repair programme concentrates on repair of concrete
elements.
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