VI Semester

DESIGN OF STEEL STRUCTURAL ELEMENTS

Course Code 21CV63 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2+2+0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3
Course objectives:

This course will enable students to

1. Understand advantages and disadvantages of steel structures,
behaviour of structural steel.

Learn Bolted connections and Welded connections.

Design of compression members, built-up columns and columns splices.
Design of tension members, simple slab base and gusseted base.

Design of laterally supported and un-supported steel beams.

steel code provisions, and plastic

ol ol

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to acce
Blackboard teaching

Power point Presentation

Videos , NPTEL materials
Quiz/Assignments/Open book test to develop skills

Adopt problem based learning (PBL) to develop analytical and thinking skills

Encourage collaborative learning, site visits related to subject and impart practical knowledge

lerate the attainment of the various course outcomes.

L

Module-1
and Disadvantages of Steel Structures, Limit state method Limit State of

Serviceability Limit states, Failure Criteria of steel, Design
d combinations, IS code provisions, Specification and Section

Introduction: Advantages
Strength, Structural Stability,
Consideration, Loading and loa

classification.
Plastic Behavior of Structural Steel: Introduction, Plastic theory, Plastic Hi

collapse load, load factor, Shape factor, Theorem of plastic collapse, Methods of Plastic analysis,

nge Concept, Plastic

Plastic analysis of Continuous Beams.
Chalk & Talk, PPT presentation, Youtube videos, N earby construction site visits.

Teaching-
Learning
Process

Module-2

Bolted Connections: Introduction, Types of Bolts, Behavior of bolted joints, Design of High
Strength friction Grip (HSFG) bolts, Design of Simple bolted Connections (Lap and Butt joints)and

bracket connections. .
Welded Connections: Introduction, Types and properties of welds, Effective areas of welds, Weld

Defects, Simple welded joints for truss member and bracket connections, Advantages and
Disadvantages of Bolted and Welded Connections.

Teaching- Chalk & Talk, PPT presentation, Youtube videos, Nearby construction site visits.
Learning
Process

Module-3

Design of Compression Members: Introduction, Failure modes, Behavior of compression
mex?bers, Sections used for compression members, Effective length of compression members,
Design of compression members and built up Compression members, Design concept of Laced and
Battened Systems. ‘
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Teaching- Chalk & Talk, PPT presentation, Youtube videos, Nearby construction site visits,
Learning

Process

Module-4

Design of Tension Members: Introduction, Types of Tension members, Slenderness ratio, Modes of

Failure, Factors affecting the strength of tension members, Design of Tension members. Concept of
Lug angles, Splices and Gussets.

Design of Column Bases: Design of Simple Slab Base and Gusseted Base.

Teaching- Chalk & Talk, PPT presentation, Youtube videos, Nearby construction site visits.
Learning
Process

Module-5

Design of Beams: Introduction, Beam types, Lateral Stability of beams, factors affecting lateral
stability, Behavior of Beams in Bending, Design strength of laterally supported beams in Bending,
Design of Laterally unsupported Beams [No Numerical Problems], Shear Strength of Steel Beams.

Teaching- | Chalk & Talk, PPT presentation, Youtube videos, Nearby construction site visits.
Learning

Process

Course outcome (Course Skill Set)

At the end of the course the student will be able to :
1. Possess knowledge of Steel Structures Advantages and Disadvantages of Steel structures, steel
code provisions and plastic behaviour of structural steel.
2. Understand the Concept of Bolted and Welded connections.
3. Understand the Concept of Design of compression members, built-up columns and columns
splices
4. Understand the Concept of Design of tension members, simple slab base and gusseted base.
5. Understand the Concept of Design of laterally supported and un-supported steel beams.
Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed
to have satisfied the academic requirements and earned the credits allotted to each subject/ course if the student
secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40
marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End
Examination) taken together :
Continuous Internal Evaluation:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5t week of the semester

2. Second test at the end of the 10% week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

4. Firstassignment at the end of 4% week of the semester

5. Second assignment at the end of 9™ week of the semester )
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 01 hours)

6. Atthe end of the 13t week of the semester

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be
scaled down to 50 marks

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of
the CIE. Each method of CIE should have a different syllabus portion of the course).

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the
outcome defined for the course.

Semester End Examination:
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Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)

1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub-questions), should have a mix of topics under that module.
The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:
Text Books

1. N Subramanian., “Design of Steel Structures” (2016), Oxford University Press, New Delhi.

2. Duggal S K., “Limit State Method of Design of Steel Structures”, Tata McGraw Hill, New
Delhi .

Reference Books:

1. Dayarathnam P, “Design of Steel Structures”, Scientific International Pvt. Ltd.

2. Kazim S M A and Jindal R S, “Design of Steel Structures”, Prentice Hall of India, New Delhi.

3. IS 800-2007: General Construction in Steel Code Practice (Third revision), Bureau of Indian
Standards, New Delhi.

Web links and Video Lectures (e-Resources):

. Video Lectures https://nptel.ac.in/courses/105105162
« Lecture Notes https://nptelacin/courses/105106112.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning v
e Students are asked to prepare models of different connections, compression members, built-up columns,
column bases.
e Students are asked to prepare a report after visiting the industrial structure construction site.
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