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S.No |Course Code |[Course Name L|T
1 CE306T Design of Steel Structures 21
2 CE307T Foundation Engineering 2 (1
3 CE309T Construction Engineering and Management 310 lo 16
4 CE306L Sensors and Instrumentation in Civil Engineering Laboratory 010

- Institute Elective-I/R&D Project in Civil Engineering 2|1
6 - Institute Elective-I1 21
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Civil and Infrastructure Engineering

Title of the course

Design of Steel Structures

(L-T-P-C) 2-1-0-6
Pre-requisite
courses(s) NIL
1. Introduction: General- Types of Steel — Mechanical behavior of steel —

Course content

Measures of Yielding — Measures of Ductility — Types of Structures — Structural
Steel Sections.

Methods of Structural design: Introduction-Design Philosophies-Working
Stress method - Ultimate Strength method-Load and Resistant factor- Limit
State Method-Partial safety factor-Load-Load combinations-Classification of Cross
sections- General aspects in the design.

Design of Steel fasteners: Types of fasteners — Riveted connections- Bolted
connections- Assumptions- Failure of bolted joints — Strength of bolted joints
— Design examples — Design of Welded connections — Butt weld- fillet weld —
Design examples.

Design of Tension Members: General — Modes of Failure of Tension member-
Analysis of Tension members- Example - Design steps — Design examples — Lug
angles — Design.

Design of Compression Members: General — Strength of Compression members-
Design Compressive strength- Example on analysis of Compression members —
Design of Angle struts — Design Examples- Built up Columns- Design of Lacing —
Design of Battens- Design Examples- Design of Roof members.

Design of Beams: General- Lateral Stability of Beams- Bending Strength of
Beams —Plastic Section Modulus - Design Examples.

Design of Beam Columns: Behaviour of members under combined loading —
Modes of Failures — Design Examples.

Design of Column Splices and Column Base: Design of Column Splice-Design
Examples- Design of Column Base- Slab Base- Gusseted Base- Design Examples.

Texts/References

References:

1.

w

Limit State Design of Steel Structures — S.K.Duggal, TMH Education Pvt Ltd, 2nd
Edition, 2014

IS-800-2007, BIS Publication

Steel Structures : Design and Practice- N.Subramanian, Oxford Pub, 2011

Design of Steel structures — S.S. Bhavikatti, IK International Pub Pvt Ltd, 4th
Edition

Design of Steel structures — L.S. Negi, McGraw Hill Education, 2nd Edition, 2017
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Title of the course |Sensors and Instrumentation in Civil Engineering Laboratory

(L-T-P-C) 0-0-3-3
Pre-requisite
courses(s) -
Experiment Names
1 To study the characteristics of a three-pinned arch under various load conditions
2 To investigate a simple suspension bridge structure and measure the cable tension
under various loads.
3 To study the rectangular portals subjected to vertical loads
Course content 4 To study plastic theory and limit state design in portal frames

5 To study bending moments and sway in portal frames
6 To determine the soil lateral stress and soil lateral stiffness
7 To study the deformation behaviour of footing

8 To measure the water potential of soil

Reading:

1. AS Morris (2001), Measurement and InstrumentationPrinciples, Butterworth
Heinemann, 3rd edition.

2. DVS Murthy (2013), Transducers and Instrumentation,PHI, 2nd edition.
Texts/References |3. D Patranabis (2003), Sensors and Transducers, PHI, 2ndedition

4. S Tumanski (2006), Principle of Electrical Measurement, Taylor & Francis, 1st
edition.

5. AD Helfrick and WD Cooper (2015), Modern ElectronicInstrumentation &
Measurement Techniques, Pearsonlndia, 1st edition.
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Title of the course
(L-T-P-C)

Foundation Engineering
2-1-0-6

Pre-requisite
courses(s)

Course content

Soeil Exploration: Introduction and different methods — Direct methods, Semi-direct
and Indirect methods; Sampling in soils and rocks; Subsurface exploration program -
Preparation of bore logs and preparation of exploration report.

Lateral Earth Pressures: Lateral ecarth pressure theory, Different types of earth
pressures, Rankine’s active and passive earth pressures, pressure distribution diagram
for lateral earth pressures against retaining walls for different conditions in cohesionless
and cohesive soils, Coulomb’s active and passive earth pressure theory, Culmann’s
graphical construction, Problems

Shallow Foundations and Bearing Capacity: Types of shallow foundations and
choice, basic requirements, Significance of these foundations. Bearing capacity of
foundation: Bearing capacity — Basic Definitions, Factors affecting bearing capacity,
Estimation of Bearing capacity by different methods, Analytical measures — Terzaghi’s
and Meyerhof methods and calculations, Field measures — SPT, CPT and Plate load
tests.

Settlement of foundation: Settlement analysis — Types of foundation
settlement, Components of settlements - their estimation, Allowable settlement values,
Effects, Causes and remedial measures of total and differential settlements.

Deep Foundations — types of deep foundations, pile foundations: Classification and
uses, Load carrying capacity calculations by different methods — static methods,
dynamic methods, in-situ penetration tests, piles load test; Negative skin friction; under
reamed pile foundations; Pile groups — Necessity, Efficiency, Group capacity and
settlements.

Texts/References

Reading:

1. Braja M. Das and Khaled Sobhan, “Principles of Geotechnical Engineering”,
Cengage India Private Limited, Ninth edition, 2017.

2. Muni Budhu, “Foundations and Earth Retaining Structures”, John Wiley & Sons,
2018.

3. Swami Saran, “Analysis and Design of Substructures: Limit State Design”,
Oxford & IBH Publishing Co Pvt. Ltd, 2nd edition, 2018.

4. Rodrigo Salgado, “The Engineering of Foundations, Slopes and Retaining
Structures”, CRC Press; 2" edition, 2022.

References:

1. P.C. Varghese, “Design of Reinforced Concrete Foundations”, Prentice Hall
India Learning Private Limited, 2009.

2. N.N.Som and S.C. Das, “Theory and Practice of Foundation Design”, Prentice
Hall India Learning Private Limited, 2003

3. R.Katzenbach, S. Leppla, and D. Choudhury, “Foundation Systems for High-
Rise Structures”, CRC Press, 1st edition, 2019.

4. Wei Dong Guo, “Theory and Practice of Pile Foundations”, CRC Press, 1%
edition, 2012.
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Title of the course

Construction Engineering and Management

(L-T-P-C) 3-0-0-6
Pre-requisite
courses(s) NIL

Course content

Fundamentals of construction project management: Introduction,
Project Initiation, and Planning, Time Value of Money, Investment
Analysis, Cost-Benefit Analysis; Construction schedule management: Work
Breakdown Structures, Development of project activity networks,
Precedence Diagram Method, Critical Path Method (CPM), Program
Evaluation and Review Technique (PERT), Line Balance Methods in
scheduling.

Construction material management: Resources in construction, Resource
levelling, the crashing of project schedules, earned value analysis

Construction Quality and safety: Safety and occupational hazards in
construction, Fundamentals of quality control in construction, Safety in
construction - Cost of Accidents - Safety norms - Safety aids

Introduction to Construction Contracts: Estimation, Tenders & Contracts - EOI-
Prequalification - Types of Contracts - Terminology used, fundamentals of delay
analysis and claims, Construction Finances — decision making,

Advances in construction management: Introduction to Building Information
Modelling (BIM), Lean construction, and Integrated Project Delivery in
construction

Texts/References

READING:

l

1. Kumar Neeraj Jha, “Construction Project Management: theory and practice’
Pearson Education India; 2nd edition, 2015.

2. F. Lawrence Bennett, “The Management of Construction: A Project Lifecycle
Approach”, Routledge; 1st edition, 2016.

3. S. Choudhury “Project Management”, McGraw Hill Education, 2017.

REFERENCES:

1. Riggs, James L., David D. Bedworth, and Sabah U. Randhawa., “Engineering
Economics”, McGraw Hill Education; 4th edition, 2004.

2. Garold D. Oberlender, “Project management for engineering and construction”,
McGraw Hill Education; Second edition, 2014.

3. Chitkara, K. K. “Construction Project Management”, McGraw-Hill; Forth
Edition, 2019.

Civil and Infrastructure Engineering




