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Introduction 
With the aging of the national highway infrastructure, 

state and local governments are spending a chunk of 

their budgets on bridge rehabilitation. Bridge 

rehabilitation is project specific since no two bridges 

are alike and all are located in different traffic 

conditions. Rehabilitation design is diagnostic and 

the diversity and complexity of the issues make it 

different from conventional new bridge design.  

 

Objectives of Rehabilitation 
The objectives of rehabilitation are round-the- clock 

access for road users, ride ability, inspect ability, 

condition evaluation, and maintainability. It requires 

restoring structural members which are deficient. 

Different engineering solutions such as repairs, 

retrofit, and refurbishing may be used.  Basic 

objectives are to ensure safety by correcting 

deficiencies, providing comfort to users, maintaining 

the environment, and serviceability (summarized in 

Figure).  It also means routine or incidental work 

necessary to maintain function of the bridge deck 

with improved traffic conditions, increased load 

capacity, and low cost. Various structural solutions 

are discussed in subsequent chapters.  

 

 
 

Figure: Bridge rehabilitation objectives. 

 

Bridges need to be maintained regularly for safety 

and security reasons (Figure).    

 

There are legal requirements for conforming to and 

complying with the standard procedures.  

The advantage of following standard procedures, in 

addition to safety and security, is uniformity of 

construction for the numerous bridges rebuilt each  

 

year.  These procedures or specifications are 

prescribed by federal agencies such as AASHTO and 

FHWA. They cover analysis methods, applied loads, 

and construction materials such as steel, concrete, 

timber, and aluminum. In addition, design methods 

for substructures and foundations are addressed.  

 

 
Figure: Fascia girders need to be repainted to 

prevent corrosion. 

 

It may require reconstruction of part of the bridge 

other than the deck or even replacing the entire 

bridge. Initially, theoretical analysis, application of 

design codes, and preparation of construction 

drawings in the design office are required, followed 

by field work based on technical specifications and  

special provisions.  As discussed in Chapter, major 

rehabilitations involve major structural repairs or the 

replacement of primary bridge elements. Examples 

include: 

 

Mitigation Solutions  
• Another way of looking at maintenance is 

defining it as ―mitigation. 
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“Mitigation technology is an alternate to 

rehabilitation, providing alternate solutions 

through one or more of the following approaches 

(Figure):  

� Minimizing the impact by limiting the 

degree or magnitude of the action and its 

implementation  

� Rectifying the impact/deterioration by 

restoring the impacted environment  

� Eliminating the impact/deterioration over 

time by preservation and maintenance 

operations during the life of the action  

� Compensating for the impact/deterioration 

by replacing or providing substitute 

resources, alternate solutions, and 

environmental controls.  

 

• The following items need to be considered:  

� Improve traffic conditions  

� Improve safety  

� Pier and pier cap replacement  

� Deck replacement  

� Superstructure replacement  

� Bridge widening  

� Strengthening and retrofit.  

 

 
 

Figure: Pillars of engineering maintenance  

 

• Address environmental concerns  

• Increase capacity  

• Improve geometry—sight distance  

• Correct deficiencies  

• Future widening  

• Improve horizontal and vertical under 

clearances  

• Correct joints and bearing problems  

• Improve deck and drainage.  

 

The Rehabilitation Process  
Inspection Reports and Planning Issues  

Recommendations are provided in inspection and 

rehabilitation reports for emergency re- pairs, which 

should be implemented as soon as possible. Options 

include the following courses of action:  

 

1. No reconstruct option is to dismiss the problems 

for some good reasons. The scope of work, type 

of design, construction effort, and cost are 

evaluated before a decision is made. 

2. In extreme cases, the bridge may be shut down 

indefinitely. A temporary detour is followed.  

3. In other cases, some lanes may be closed to 

reduce the risk of failure by reducing live loads.  

4. A partial detour in one direction only may be 

used.  

5. The client's emergency repair funds make 

immediate repairs possible.  

 

Quality Planning  
1. Rehabilitation generally involves hundreds of 

man hours of diagnostic design and several years 

of work before the bridge is fully restored. Over 

the years, an engineering system has evolved 

which requires creativity, innovation, ingenuity, 

constructability, cost effectiveness, and public 

involvement. Design procedures are usually 

completed in phases, using intuition, thumb 

rules, case studies, and practical experience 

(Figure).  

2. As stated earlier, maintenance involves 

inspection, interpretation of data, selection of 

repair methods, analysis, computer aided design, 

and application of AASHTO and state codes of 

practice. Only a brief description of various 

aspects is given here.  

3. Plan for geometry, minimum skew or curvature, 

adequate sight distance, sufficient horizontal or 

vertical clearances, and adequate opening over 

waterways. For important bridges repainting is 

required on a regular basis (Figure).  

4. Use modern high strength and corrosion resistant 

materials.  

5. Include structural design aspects such as 

minimum deflection and vibration of girders, use 

of joint less decks, keeping deck surfacing un-

cracked, unrestricted bearing movements, and 

ductility of joints.  

6. Meet the functional requirements such as 

providing an adequate number of lanes to 

prevent overload, and posting of warning signs 

and directions located ahead of the bridge.  

7. Provide facilities for ease of maintenance such as 

a provision for inspection chambers, structural 

health monitoring by remote sensors, and 

nondestructive testing.  
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8. The construction industry has also benefited 

from the use of new machinery, cranes, and 

tractor trailer vehicles for freight. Precast 

concrete technology and pre-assembled 

replacement bridges offer quick and reliable 

solutions by minimizing delays and reducing 

construction time.  

9. Experience has shown that if any of these are 

lacking, indirect costs in terms of structural 

damage, accidents, or delays (which were not 

provided for in the original budget) will accrue.  

10. The technology of maintenance varies according 

to the uniqueness of defects and quality control. 

Quality assurance and quality control are 

supported by modern technology as seen in the 

quality of maintenance chart shown in Figure.  

Planning deficiencies should be avoided since they 

lead to a functionally obsolete condition. The goal 

should be: Figure: Ingredients of successful 

rehabilitation and design.  

a. To develop low cost solutions  

b. To improve traffic conditions  

c. To increase capacity  

d. To improve geometry and sight distance  

e. To improve horizontal and vertical under 

clearances  

f. To provide for future widening.  

g. Pre-reconstruction planning and design of public 

projects should consider increasingly diverse needs 

and opinions of users within our society. New 

skills to communicate and incorporate feedback in 

planning are required so that the project best meets 

the recurring needs of society.  
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