






































































21SE171 

Preamble 

M.E. Degree (Structural Engineering)- 2021-22

STRUCTURAL ENGINEERING 
LABORATORY 

Category L T P Credit 

PC 0 0 4 2 

The objective of this laboratory course is to impart knowledge on analysing and designing of 

RCC and Steel structures with 20 and 30 systems under static loads which develops the 

intellectual and psychomotor skills of the students. 

Prereg-=u=is ... it=e __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _
Knowledge in concrete technology, Basic RC and steel design theory and design 

Course Outcomes 

0 th f I n e success u comp1 e 10n o If f th e course, s u en s w1 e a  e o t d t ·11 b bl t 

Expected 
Expected 

Bloom's Attainme 
cos Course Outcome 

Level nt level 
Proficiency 

(%) 
(grade) 

C01: 
Analyse 20 Beams and frame systems against the 

Analyze 80 A 
load specified in IS: 875 Part 1-3 using software 

CO2: 
Analyse 30 frame system against the load 

Analyze 75 B 
specified in IS: 875 Part 1-3 using software. '�-

Develop a design templates for RCC beams, I 

C03: Columns and beam-columns based on the IS Apply 80 A 
provisions. 

Develop a design templates for Steel Tension 
C04: member, compression members, flexural members Apply 80 A 

and beam-columns based on the IS provisions. 

Design of 20 system / 30 frame system at least of 

COS: 
G+3 considering as RCC or Structural Steel using 

Evaluate 80 A 
software and comparing results with design 
templates and detailing of the designed elements. 

Develop a Design template for foundation type of 

C06: 
isolated and combined footings and compare the 

Analyze 75 B 
results with foundation design software. Detailing of 
the foundation using detailing software. 

l!\lla�P.,ing with Programme Outcomes 
I

cos P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 PS01 PS02 

C01. s s M L M - - M M L L M L 

CO2. s s M L M - - M M L L M L 

C03 s M L - L - - L M L L L L 

C04 s M L - L - - L M L L L L 

C05 s s s M M -

- M M L L s L 

C06 s s M L M -

- M M L L s L 

S- Strong; M-Medium; L-Low

Passed in Board of Studies meeting held on 03.12.2022 Approved in 64th 
Academic Council Meeting held on 11.01.2023
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IList of ExP.eriments 
I

1 Analyse a statically indeterminate beam with or without yielding of 

support using software and generate a report including all the 

necessary analysis results 

2 Analyse a 20 frame system with or without sway incorporating 

gravity and lateral loads using software and generate report 

incorporating all the necessary analysis results 

3 Analyse a 30 frame system with or without sway incorporating all 

possible load combinations as per IS provisions using software and 

generate a report containing all the necessary analysis results 

4 Develop a spreadsheet for the design of RCC beams, columns and 

member subjected to axial compression & bending. Display the 

design abstract in an excel sheet. 

5 Develop a spreadsheet for the design of steel tension member, 

compression member, flexural member and beam-columns. 

Display the design abstract in an excel sheet. 

6 Design a 20 RCC frame system using the software as per IS 
provisions and generate the design report. Comparing the design 
results with design templates. 

7 Design a 30 RCC structure of at least G+3 using the software as 
per IS provisions and generates the design report. Comparing the 
design results with design templates. 

8 Detailed the designed RCC frame component details using suitable 

detailing software and generate the design drawing. 

9 Design a 20 steel truss system using the software as per IS 
provisions and generate the design report. Comparing the design 
results with design templates. 

10 Design a 30 steel frame structure of at least G+3 using the 
software as per IS provisions and generate the design report. 
Comparing the design results with design templates. 

11 Develop a Design template for foundation type of isolated and 
combined footings and compare the results with suitable design 
software. Detailing of the foundation details. 

Course Desig=n=e __ rs==---------------------------
S. Arul Mary

G.Celine Reena

samciv@tce.edu 

celinereena@tce.edu 

Passed in Board of Studies meeting held on 03.12.2022 Approved in 64th 
Academic Council Meeting held on 11.01.2023
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Category L T P Credit 

PE 3 0 0 3 
 

Preamble 
This course deals with the plastic analysis of structures, buckling of thin plate element concept 

and its application in plate girder design. This course discusses about the cold form steel section 
design using effective width method also direct strength approach. Also this course covers topics like 
members subjected to combined forces and slip resistance connection design along with the design 
principles of moment resisting connection. 

Prerequisite 
Knowledge of structural analysis, Design steel elements and structures.  
 

Course Outcomes 
On the successful completion of the course, students will be able to 

 
Mapping with Programme Outcomes 

COs 
PO1 
K3 

PO2 
K4 

PO3 
K5 

PO4 
K6 

PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1. S M L - - - - - M L L L L 

CO2. S S M L -  - - M L L M L 

CO3 S M L - L - - - M L - L L 

CO4 S S M L - - - - M - - M L 

CO5 S M L - - - - - M L L L L 

S- Strong; M-Medium; L-Low 

18SEPQ1 STRUCTURAL STEEL DESIGN 

COs Course Outcome Statement Level 

Expected 
Attainment 
level (%) 

Expected 
Proficienc
y (grade) 

CO1 
Calculate the collapse load factor or plastic 
Moment capacity for indeterminate beams and 
frames 

Apply 80 A 

CO2 
Demonstrate the local buckling of thin plates and 
its post buckling strength by which provide a 
optimised plate girder design as per IS:800 

Analyse 75 B 

CO3 
Investigate the adequacy of the cold formed steel 
cross sections under axial or bending effects as 
per IS:801. 

Apply 80 A 

CO4 
Comprehends the behaviour of members under 
combined forces and provide an effective design 
as per IS:800 

Analyse 75 B 

CO5 

Demonstrate the behaviour of slip critical 
connection at its service and ultimate state also 
estimate the connection capacity under combined 
effect of tension & shear and moment & shear 

Apply 80 A 
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Assessment Pattern 
 

Category 

Continuous 
Assessment Tests 

Terminal 
Examination 

1 2 3 
Remember - - - - 
Understand 10 10 10 10 

Apply 60 60 60 60 

Analyse 30 30 30 30 

Evaluate - - - - 
Create - - -  

 

Concept Map 

 

Syllabus 
Plastic Analysis: Theory & assumptions, yield criteria, plastic modulus & shape factor - Moment 
distribution and plastic analysis of continuous beams - Plastic collapse loads of gable portal frames & 
various mechanisms - Analysis of Multi Bay - Single Storey rectangular portal frame, Joint & 
Various mechanisms. Local Buckling of Thin Plate Elements: Introduction  plate elements in 
compression shear  bending  bending and shear  bearing  design against local buckling. Cold 
Formed Steel: Introduction to cold formed steel - Advantages of cold formed steel sections  Types 
of cross sections  local buckling and lateral buckling Effective Width Method - Design of flexural 
member - Design of axially compressed column - Combined bending and compression - Design of 
Tension Members - Direct Strength Method - Introduction to AISI  North American Standards. 
Member Subjected To Combined Forces  Introduction  Bending and shear  Bending and Axial 
tension  Bending and Axial Compression: Flexural torsional buckling  Biaxial bending. Slip- 
Resistant Connections: Design strength of HSFG bolts and its slip resistance behaviour- Combined 
tension & shear considerations bolted connection - problems. Design principles of End plate 
connection- Flush & extended - Design principles of T- Stub connections. 
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Reference Books 
1. Plastic Design of frames  fundamentals, John Baker, Jacques Heyman, Cambridge University 

Press, 2008 
2.  
3. -Wiley & Sons, Inc, 

2003. 
4.  
5. 

1996. 
6. Lynn S. Beedl  
7.  
8. 

Development and Growth (INSDAG), 2002. 
9. 

 
10. ll BookCompany, New 

York, 1996. 
 

List of National and International Standards  
1. IS 800: 2007, Code of practice for General construction in Steel, BIS, New Delhi. 
2. IS 801 -  

general building construction, BIS, New Delhi. 
3. IS 811  1987, Specification for cold formed light gauge structural steel sections, BIS, New 

Delhi. 
4. IS: 808  1989 Dimensions For Hot Rolled Steel Beam, Column, Channel and Angle Sections. 
5. SP: 6(1)-1964, Handbook for structural Engineers 1-Structural Steel Sections 

 
Website 
1. www.steel-insdag.org 
Course Contents and Lecture Schedule  

Module 
No. 

Topic 
No. of 

Lectures 

1.0 Plastic Analysis: 6 

1.1 
Plastic analysis  theory & assumptions, yield criteria, plastic 
modulus & shape factor 

1 

1.2 Moment distribution and plastic analysis of continuous beams 1 

1.2.1 Tutorial  Problems on plastic analysis of continuous beams 1 

1.3 
Plastic collapse loads of gable portal frames & various 
mechanisms 

1 

1.4 
Analysis of Multi Bay - Single Storey rectangular portal 
frame, Joint & Various mechanisms                                                                                            

1 

1.4.1 
Tutorial  Problems on analysis of Multi Bay - Single Storey 
rectangular portal frame 

1 
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2.0 Local Buckling of Thin Plate Elements:  8 

2.1 Introduction to shear buckling of thin elements as per IS800 2 

2.2 Plate elements in compression shear  bending 1 

2.3 Plate elements in bending and shear  2 
2.3.1 Plate elements in bearing 1 

2.4 Design against local buckling. 1 

2.5 Tutorial problems 1 

3.0 Cold Formed Steel  8 
3.1 Introduction to cold formed steel  1 

3.2 
Advantages & types of cross sections  local buckling and 
lateral buckling   

1 

3.3 
Introduction to Effective Width Method - Design of flexural 
member 

1 

3.3.1 Tutorial - Design of flexural member 1 

3.4 Design of axially compressed column 1 

3.5 Design of Tension Members 1 

3.5.1 
Tutorial - Design of axially compressed column and Tension 
Members 

1 

3.6 
Direct Strength Method - Introduction to AISI  North 
American Standards. 

1 

4.0 Member Subjected To Combined Forces  7 

4.1 
Introduction to members subjected to combined forces and 
code discussion. 

1 

4.2 Nominal strength in members under Bending and shear 1 

4.3 
Nominal strength in members under Bending and Axial 
tension 

1 

4.4 
Nominal strength in members under Bending and Axial 
Compression 

1 

4.5 Flexural torsional buckling 1 

4.6 Biaxial bending 1 

4.7 Tutorial problems 2 

5.0 Slip- Resistant Connections:  7 

5.1 
Design strength of HSFG bolts and its slip resistance 
behaviour 

1 

5.2 
Combined tension & shear considerations in welded 
connection 

1 

5.3 Design principles of End plate connection- Flush & extended 1 

5.4 Design principles of T- Stub connections 1 

5.5 Tutorial Problems 2 

 Total 36 

Course Designers: 
1. Dr.S.Arul Mary samciv@tce.edu 

2. Ms.G.Celine Reena celinereena@tce.edu 

 






	M.E. Struct Engg 2021 - 22 - 1
	M.E. Struct Engg 2021 - 22 - 2
	M.E. Struct Engg 2021 - 22 - 3

