
Course Type Course Code Name of Course L T P Credit 

DE NCED305 BRIDGE ENGINEERING 3 0 0 3 

  

Course Objective 

The course aims at knowledge development of modelling, analysis, design, detailing, construction, damage, failure, 
maintenance and rehabilitation of bridges. 

Learning Outcomes 

Upon successful completion of this course, the students should be able to: 

 Comprehend the fundamental principles, load transfer mechanisms, design guidelines, failure mechanisms of 
bridges. 

 Develop an in-depth knowledge of analysis and design of a wide variety of bridges. 

 Understand field-based construction, inspection, maintenance, repair and rehabilitation techniques of bridges. 

 Learn computer-based modelling, analysis and detailing of a wide variety of bridges.  

  

Unit 
No. 

Topics to be Covered 
Lecture 
Hours 

Learning Outcome 

1 

Introduction: Construction Materials, Load Transfer 
Mechanisms, Bridge Components, Classification of 
Bridges, Ideal Sites for Bridges, Loads on Bridges, Indian, 
British and AASHTO Standards for Highway Bridge 
Loading, Indian Railway Bridge Loading Standard, 
Influence Line Diagrams of Bridges. 

7L 
Basic Concepts and Code-based 
Design Loading 

2 

Arch Bridges, Suspension Bridges, Cable-Stayed 
Bridges, Balanced Cantilever Bridges: Design and 
Detailing of Masonry Arch Bridges, Forces and Moments 
on Reinforced Concrete Arch Bridges under Primary and 
Secondary Loading, Pylons, Cable Stays, Cable Sag, Aero-
dynamic Stability of Cable-stayed and Suspension Bridges, 
Arrangement of Spans and Supports of Balanced Cantilever 
Bridges. 

8L 

Fundamentals of Arch Bridges, 
Suspension Bridges, Cable-
Stayed Bridges, Balanced 
Cantilever Bridges 

3 

Reinforced Concrete Slab Bridges, Tee Beam-Slab 
Bridges, Box Culverts, Pipe Culverts: Effective Width 
Method and Pigeud’s Coefficient Method, Control of 
Cracking and Deflection in Bridge Decks, Orthotropic Plate 
Theory, Courbon’s Method, Guyon-Massonet Method and 
Hendry-Jaegar Method, Ultimate and Serviceability Limit 
State Design of Slab Bridge Decks and Tee Beam-Slab 
Bridge Decks, Voided Slab Deck Bridges, Analysis and 
Design of Box Culverts, Classification of Pipes, 
Reinforcement in Pipes, Pipe Culverts, Skew and Curved 
Bridges. 

11L 

Analysis and Design of 
Reinforced Concrete Slab 
Bridges, Tee Beam-Slab Bridges, 
Box Culverts  



4 

Bearings, Piers, Abutments and Foundations: Types of 
Bearings, Design of Bearings, Expansion Joints, Bed 
Block, Cut and Ease Water, Stability of Piers and 
Abutments, Approaches, Wing Walls, Parapets, Types of 
Foundations, Differential Support Settlement. 

6L 

Analysis and Design of Bearings, 
Piers and Abutments, 
Foundations 

5 

Construction, Maintenance and Rehabilitation of 
Bridges: Cantilever Construction, Staging Method, 
Progressive Placement, Incremental Launching, Bridge 
Inspection, Inspection Instrumentation, Repairs and 
Rehabilitation Techniques, Case Studies of Damage, 
Failure, Repair and Retrofit of Bridges, Prominent Bridges 
across the world, Introduction to Computer Programs for 
Modeling and Analyses of Bridges under Static and 
Dynamic Loading 

10L 

Construction, Maintenance and 
Rehabilitation Techniques of 
Bridges, Computer-based 
Modeling, Analysis and 
Detailing of Bridges  

 Total 42L  

  

Text Books:  

1. N. Krishna Raju, Design of Bridges, 5th edition, 2019. Oxford & IBH Publishing Co. Pvt. Ltd. 

  

Reference Books: 

1. D.J. Victor, Essentials of Bridge Engineering, 6th edition, 2019. Oxford & IBH Publishing Co. Pvt. Ltd. 

2. T.R. Jagadeesh and M.A. Jayaram, Design of Bridge Structures, 3rd edition, 2020. PHI Learning Pvt. Ltd. 

3. W.F. Chen, and L. Duan, Bridge Engineering Handbook, 2nd edition, 2013. CRC Press, Taylor & Francis 

Group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


