
Prepared in January 2021 

Course syllabus 

Department of Civil Engineering, Indian Institute of Technology Madras 

 

CE5021W - Dynamics of Bridges  
 

Credit Distribution: C:9 L:3 T:0 P:0 E:0 O:6 TH:0 

Course Type: Theory 

Description: To provide students with understanding of: Sources of vibrations and how to estimate 

the levels of shaking during design, and Permissible levels of vibrations under different load actions. 

Course Content: Vibrations Classification accelerations, displacements; Factors causing vibrations 

acceleration of vehicles; Special Features wind-induced, vehicle-induced, and pedestrian-induced 

vibrations; Earthquake-induced oscillations; Spectra wind; earthquake; wave Method of Analysis 

Linear static; nonlinear static; linear dynamic; nonlinear dynamic time history Permissible Levels 

Choice of limits acceleration or displacement & natural frequency limits; IRS, IRC and other 

International Standards; Research studies Aerodynamic Stability of Bridges Aerodynamic instability - 

vortex shedding, galloping, flutter, long span bridges during wind, Tuned mass dampers; cable 

dynamics Wind Tunnel Testing types; wind tunnel composition; scale models; requirements; 

procedures; use of results in structural design; analytical methods Applications Simply Supported 

Bridges single span and multi-span; Continuously Supported Bridges; Cable-Stayed Bridges, 

Suspension bridges Special Topics Vehicle-bridge interaction; Soil-Structure interaction; Pedestrian 

bridge vibrations; Linear and nonlinear seismic analysis; Multi support excitations; Base isolation; 

Bridge health monitoring; Vibration control applications. 

Text Books: None 
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