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Introduction
to

Bridge Structure



Type of Bridges

- Short Span Bridge: 5 ~ 15 m.

- Long Span Bridge: > 15 ~ 30 m.

- Extra Long Span Bridge: > 30 m.



Element of Bridges

- Superstructure

- Substructure

- Foundation



- Superstructure

- Slab
- Sidewalk
- Railing
- Cross Beam, Main Girder
- Bearing

Element of Bridges



- Superstructure

Superstructure of R.C. Bridge Slab Type

Element of Bridges



- Superstructure

Superstructure of Girder Type, Maximum span 20 m.

Element of Bridges



- Superstructure

Superstructure of R.C. Bridge Girder Type, Maximum span > 20 m.

Element of Bridges



- Superstructure

Superstructure of Multi-Beam Type, Maximum span 30 m.

Element of Bridges



- Superstructure

Superstructure of Box-Beam Type, Maximum span 20 m.

Element of Bridges



Element of Bridges

- Substructure: under the Bearing part

- Cap Beam
- Pier, Pier Shaft
- Column

- Foundation



- Substructure & Foundation

Substructure & Foundation of Pile Footing

Element of Bridges



- Substructure & Foundation

Substructure & Foundation of Spread Footing

Element of Bridges



- Substructure & Foundation

Substructure & Foundation of P.C. Box-Girder, span 20 m.

Element of Bridges



DOH’s Responsibility
on Bridge Maintenance



Director General
Office of Internal Audit

Deputy Director General for Administration

Deputy Director General for Engineering

Deputy Director General for Maintenance

- Office of the Secretary
- Finance Division
- Personnel Division
- Legal Division
- Office of Medical
- Office of Public Sector Development
- Public Relations Center
- Inter-City Motorways and Concession Office
- Bureau of Highways 15

Deputy Director General for Operations

Chief Engineer for ConstructionChief Engineer for Planning Chief Engineer for Location and Design

Chief Engineer for Maintenance

Chief Engineer for Traffic Safety

Chief Engineer for Research and Development

- Bureau of Road Construction 1 and 2
- Bureau of Bridge Construction

- Bureau of Mechanical and Communication
- Bureau of Right Of Ways
- Procurement Division
- Road Construction Center
- Bureau of Highways 7

- Bureau of Highways Maintenance
- Bureau of Highways 8, 9, 10 and 13

- Bureau of Materials Analysis and Inspection
- Training Division
- Information Division
- Loan and Fund Control Division
- Office of Highways Standard
- Bureau of Highways 2

- Bureau of Planning
- Bureau of Highways 5

- Bureau of Location and Design
- Bureau of Highways 3

- Bureau of Road Research and Development
- Bureau of Highways 6

- Bureau of Safety Facility
- Bureau of Highways 4

- Highways Police Division
- Office of Road Landscape architecture
- Office of Truck Weigh Control
- Bureau of Highways 1, 11, 12 and 14
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Chief Engineer for Research and Development



Organization of Maintenance Work
under Bureau of Bridge Construction, DOH

1

2

3

4

1 Phichit Center
Northern Region (15 Provinces)

2 Khon Kean Center
Northeastern Region (19 Provinces)

3 Pathumthani Center
Central Region (28 Provinces)

4 Nakhon Sri Thammarat Center
Southern Region (14 Provinces)



DOH’s Responsibilities
- More than 50,000 km. Length of Highway

- Approximately 16,000 Bridges, 700 km. length

- Some bridges are over 50 yrs olds



Total Number 14,939 bridges

Actual Length  713.19  Km.
Length per 2-Lanes  814.14  Km.

Total Value  115,000 Million Baht approx.
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Bridge’s Problem for DOH

Deterioration

Loading

Accident and Fire

Disaster



Deterioration



Deterioration



Loading



Loading



Accident and Fire



Accident and Fire



Disaster



Bridge Damages

• Superstructure: Joint, Support, etc.

• Substructure: Column, Pier, etc.

• Foundation: Scouring



Damage Characteristics
Harmful Characteristics; for example

• Settlement, Deform
• Land Slide, Slope Failure from Disaster
• Fire Accident
• Erosion, Corrosion
• Joint Failure
• Bearing Pad, Strip
• P.C. Beam, Plank
• Bridge Deck
• Longitudinal Crack of A.C. Surface



Damage Characteristics (Con’t.)

Harmless Characteristics; for example

• Parapet, Railing
• Sidewalk
• Small Crack, Peel Out
• Painting on Steel Structure



Bridge Maintenance Measures
• Routine/General Inspection & Maintenance

• Principal/Special Inspection

• Traffic Safety Devices



Take care by Office of Highways, located all over country 

Routine Maintenance including;
- bridge cleaning (by washing)
- take out grass or small tree in surrounding area
- repair cracking
- leveling road surface of approaching area
- take care corroded embankment at bridge abutment
- improve water way condition at bridge location

Bridge Inspection for Routine Maintenance



Routine Inspection of Bridge;

- Superstructure

- Substructure

- Other

Bridge Inspection for Routine Maintenance



Routine Inspection of Bridge;

1. Superstructure
- Bearing
- Deck Slab
- Joint
- Drainage System
- Side Walk and Parapet

Bridge Inspection for Routine Maintenance



2. Substructure
- Foundation
- Pier or Column
- Retaining Wall and Wing Wall
- Embankment End or Concrete Slope Protection
- Water Way Condition

Bridge Inspection for Routine Maintenance
Routine Inspection of Bridge;



3. Other
- Approach Slab
- Guard Rail
- Lighting
- Traffic Sign

Bridge Inspection for Routine Maintenance
Routine Inspection of Bridge;



Workflow of Bridge Maintenance/Rehabilitation

Highway District Engineer

Routine Maintenance

Bureau of Bridge Construction

Budget 
Proposal

Bridge Center

Inspection & BudgetingBudget Proposal

Need Supporting

Approved
Implemented by Bridge Center

Or Special Joint Committee

Bureau of Location & Design

Seek for Approval

Major 
Damage

Inspection & Budgeting

Major Damage

Principle Maintenance

Special Maintenance

Legend:



Evaluation Techniques



Evaluation Technique

- Visual Inspection

- Steel Corrosion Assessment

- Concrete Evaluation

- X-Ray Test

- Rebound Hammer

- Infrared Thermography

- Ultra Sonic Tester

- Ground Penetration Radar

- Air Permeability Test



Visual Inspection



Visual Inspection



Ultra Sonic Tester
Application:
- Depth of Crack
- Thickness of Slab
- Detection of Defects
- Compressive Strength

Crack Depth Measuring – Application

Concrete Evaluation



Bridge Maintenance,
Rehabilitation & Strengthening



Failure of Concrete at Cap Beam



Deterioration at Cap Beam



Deterioration under Bridge Deck



Deterioration of Parapet



Steel Corrosion



Scouring at Pier



Deformation of Bearing Pad

Conditions



Scouring at Bridge Abutment

Conditions



Failure of Pile System due to External Force

Conditions



Failure of Pile System due to External Force

Rehabilitation



Settlement of Foundation

Conditions



Settlement of Foundation
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Conditions



Settlement of Foundation

Rehabilitation



Settlement of Foundation

Rehabilitation



Lift Up the Bridge Deck

Conditions



Lift Up the Bridge Deck

Rehabilitation



Lift Up the Bridge Deck

Rehabilitation



Lift Up the Bridge Deck

Rehabilitation



Lift Up the Bridge Deck

Rehabilitation



Lift Up the Bridge Deck

Rehabilitation



Movement of Plank Girder

Conditions



Cracking and Spalling of Concrete Slab

Conditions



Movement of Plank Girder
& Cracking and Spalling of Concrete Slab

Rehabilitation



Joint Failure

Conditions



Joint Failure
Concrete Surface

Rehabilitation



Joint Failure

Asphalt Surface

Rehabilitation



Not Enough Support at Cap Beam

Conditions



Not Enough Support at Cap Beam
Rehabilitation



Slab Strengthening by Steel Plates

- Not enough Structural Capacity due to long term usage or heavier truck

- Objective: to supplement the insufficient quantity of reinforcing bar



Slab Strengthening by Carbon Fiber

- Not enough Structural Capacity due to long term usage or heavier truck
- Objective: to supplement slight shortages in the quantity of slab reinforcement



BMMS
(Bridge Maintenance and

Management System)



Objectives:
To plan and manage maintenance system for bridge 
structures, by following data;
1. Physical Conditions
2. Failure Characteristic of Bridge Structures
3. Structural Capacity Evaluation from Present Condition
4. Maintenance History
5. Repairing and Maintenance Method
6. Cost of Repairing Materials
7. Maintenance Budget 

BMMS (Bridge Maintenance and Management System)



1. Inventory Module 
2. Principal Inspection Module 
3. Routine Inspection Module 
4. Ranking Module 
5. Price Book Module 
6. Budget and Cost Control Module 
7. Bridge Map Module 

BMMS Database:
comprises of main 7 modules

BMMS (Bridge Maintenance and Management System)



MENU
Inventory
Cost Estimate
Inspection
Model
Budget & Ranking
i-Budget



Inventory



Price BookPrice Book from The Comptroller General’s Department (CGD)



Model to forecast Deterioration



Graphic Display and GIS



Budget and Ranking

Condition:

- Weighted Critical Damage Rating  (WCDR)

- AADT

- Important of Route

- Year of un-approved plan



Fiscal Budget for Maintenance & Rehabilitation of Bridges

No. Country 
No. of 

Bridges

Maintenance & 
Rehab

(Mil. Baht/year)

Asset Value 

(Mil. Baht)
M&R/Asset 

(%) 

1 U.S.A. 599,996 163,462 19,317,799 0.85

2 U.K. 9,500 8,722 872,213 1.00

3 Germany 34,600 12,327 1,162,950 1.06

4 THAI 14,939 235* 115,000 0.20



i-Budgeti-Budget

Tablet Application
for policy level



Bridge InspectionBridge Inspection

on Web Application
on Tablet Application - iBridge



Connect and transfer database directly to 
Bureau of Bridge Construction via 
internet channel, for optimize and 
manage maintenance planning in overall 
scope 

BMMS (Bridge Maintenance and Management System)



iBRIDGE

iBRIDGE Application: Login page



Import selected Bridge

iBRIDGE



DB from Server BMMS

iBRIDGE



iBRIDGE



Selected Bridges for Inspection

iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



1. Routine Inspection



Example Photos from Routine Inspection



iBRIDGE



iBRIDGE



2. Principal Inspection



Less 
Chainage

Right

Left

Example Photos from Principal Inspection: on the bridge

More 
Chainage



Example Photos from Principal Inspection: on the bridge

Less 
Chainage

More 
Chainage



Example Photos from Principal Inspection:
under the bridge

Less 
Chainage

Right

Left

More 
Chainage



Example Photos from Principal Inspection:
under the bridge

Less 
Chainage

More 
Chainage



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE



iBRIDGE

iBRIDGE Application: Login page
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