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I. COURSE OVERVIEW:

This course provides advanced knowledge on the design and analysis of substructures in geotechnical and
structural engineering. Topics include soil-structure interaction, advanced bearing capacity theories, deep

foundations, retaining systems, and ground improvement. Emphasis is on design methodologies, codal
provisions, and case studies.

Il. COURSE OBJECTIVES:
The students will try to learn:
I.  Advanced design concepts and analytical approaches for shallow and deep foundations.
Il. Principles of soil-structure interaction and their application in foundation behavior.

I1l. Modern analysis and design techniques for retaining walls, braced excavations, and foundations in
challenging soil conditions.

IV. Ground improvement methods and case studies highlighting practical solutions in geotechnical
engineering.

I11. COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO1 Analyze soil-structure interaction using advanced theoretical models.
CO 2 Design shallow foundations, rafts, and mats under various loading conditions.

CO 3 Evaluate pile foundation behavior, capacity, and group action using analytical and codal
approaches.

CO 4 Design well foundations, retaining walls, and braced excavations considering stability and
safety.

CO5 Recommend solutions for foundations in expansive, collapsible, and dynamic soil conditions.
CO6 Apply ground improvement techniques to enhance substructure performance.




IV. COURSE CONTENT:

MODULE -I: SOIL-STRUCTURE INTERACTION (9)
Fundamentals of soil-structure interaction and its importance in foundation design. Analytical models such as

Winkler’s hypothesis and elastic continuum approach. Settlement analysis for rafts and piled raft foundations
considering differential settlement.

MODULE -11: ADVANCED SHALLOW FOUNDATION DESIGN (9)
Classical and modern bearing capacity theories with correction factors. Analysis of shallow foundations subjected

to eccentric, inclined, and dynamic loads. Design and performance evaluation of raft, mat, and compensated
foundations with case studies.

MODULE -111: DEEP FOUNDATIONS (9)

Design of single piles and pile groups using static and dynamic approaches. Laterally loaded piles, uplift
resistance, and negative skin friction concepts.

Codal provisions for pile design, load tests, and applications of well foundations.

MODULE -1V: RETAINING AND BRACED STRUCTURES (8)

Lateral earth pressure theories under static and seismic conditions. Design of rigid and flexible retaining walls
with stability checks. Design principles of sheet piles, cofferdams, and braced excavations in urban construction.

MODULE -V: SPECIAL TOPICS AND GROUND IMPROVEMENT (10)

Design considerations for problematic soils such as expansive, collapsible, and marine clays. Introduction to
machine foundations and dynamic soil-structure interaction. Ground improvement techniques — preloading,
grouting, vibro-compaction, stone columns, and geosynthetics in foundation systems.
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