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Indian Institute of Technology Mandi
Proposal for a New Course

Course Number : CE610

Course Name  : Analysis and Design for Earthquake Resistant Structures

Credits : 3-0-0-3

Prerequisites @ Structural Dynamics with Application to Larthquake Engineering
{CES511) or Equivalent

Intended for 1 M.Tech. (Structural Engineering); UG (4" year), PG (M.S., Ph.D.)

Distribution : Elective (UG/PG)Y Specialization Elective (M.Tech. - Structural
Lingineering)
Semester : Odd/Even

1. Preamble: Larthquake resistant design is becoming more common practice in the
industry as a significant portion ol our country comes under high seismic zone. It is
expected from a structural engineer to know the concept of earthquake resistant design
and be conversant with various design guidelines. This course will cover various analysis
methods for calculation of ecarthquake induced forces in building. Thereafter it will
provide in-depth insight into design of buildings to withstand earthquake forces and
rclated scismic safety issues. Evaluation of this course will include a design project to
give the students hands-on expericnee of seismic analysis and design, and preparation of
design report.

2. Course Modules with Quantitative Lecture Hours;

Module 1: (4 hours)
Basic Concepts: Behavior of steuctures and structural components under earthquake loading;
[ntroduction to scismology; Scismic inputs to structures; Examples of earthquake resistant
structures and their behavior during actual carthquakes.

Module 2: . (4 hours)
Seismic Design Philosophy: llistorical development of earthquake resistant design
philosophy; Concept of strength, overstrength and ductility; Concept of equal displacement
and cqual cnergy principles, capacity design.

Module 3: (12 hours)
Muodeling and Analysis of Buildings: Equivalent static analysis; Response spectrum analysis;
Mode superposition method; Time history analysis; Non-linear analysis consideration;
Pushover analysis; Modeling concept of reinforced concrete building; Consideration of
irrcgularities in scismic design of buildings; Introduction to modeling and analysis of
reinforced masonry buildings; Simulation of structures using soltware for seismic analysis.

Module 4: (14 hours)
Scismic Design of Building Components: Earthquake resistant properties of reinforced
concrete; Scismic behavior and design of linear reinforced concrete elements; Seismic
behavior of planar rcinforced concrete elements; Codal provisions; Detailing for ductility;
Design guidelines speceific for reinforced masonry building; Earthquake resistant design
considerations for steel structures. Consideration for computer aided seismic design using
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