1. | Name of Course Structural Analysis Il
2. | Course Code JSTA2153
JSTA= the first alphabet identify the faculty within which the subject is offered., JSTA=the remaining three alphabet
identify the course that offers the subject, 2153 = the first digit identify level of study; in this case undergraduate level,
2153 = the second and third digits identify subject identity and 2153 = the fourth digit identify credit value or credit
hours
3. | Name(s) of academic staff To be Assigned
4. | Rationale for the inclusion of the course/module in the Core subject in Civil engineering
programme
5. | Semester and Year offered 2/2
6. | Total Student Learning Time (SLT) Face to Face Total Guided and Independent Learning
L = Lecture T = Tutorial L| T |P/S| O | Independent Study(IS)=70
P = Practical = S=Studio Works Total =126
O= Others 42 | 14 i i
7. | Credit Value 3.0
Lectures ( 3 hours per week x 14 weeks)
Tutorial ( 1 hour per week x 14 weeks )
8. | Prerequisite (if any) ‘ Structural Analysis | (JSTA1073)
9. | Course Objectives
1. The objective of this course is to equip the students with advanced knowledge of structure analysis using flexibility
and stiffeners method.
Course Learning Outcomes (CLO)
At the end of the semester students should be able to:
CLO1: Apply Quantitative analysis of structures in continuous beam,2-D frame and 3.D frame.
CLO2: Apply the matrix method to analyze any structure required to design civil engineering works.
CLO3: Apply flexibility to analyze any structures required to design civil engineering works
CLOA4: Apply stifferens to analyze any structure required to design civil engineering works
CLOS5: Analyze space frame
10.| Transferable Skills:
This course is expected the development of the following transferable skills:
1. Self-management — an ability to manage time and task
2. An ability to learn both independently and co—operatively;
3. An ability to use library skills, to find and organize information ;
4. An ability to use a wide range of academic skills (research, analysis, synthesis etc.);
5. An ability to take responsibility and carry out agreed task;
6. An ability to analyse;
7. An ability to think laterally about a problem;
8. An ability to solve the problems
9. An ability to use specialist software where relevant to the discipline.
11.| Teaching-learning and assessment strategy

A variety of leaching strategies are used throughout the course, including the following:
e Classroom Lessons; Lecturer and power point presentations
e Tutorial Session;
e Student-Lecturer Discussion




e Collaborative and Co-operative learn;
e Independent study.
Assessment:

Course Work 40%
Assignment 10%
Tutorial/Quizzes 10%
Test 20%
Examination 60%

Total 100%

.| Synopsis:

This course describes matrix method for analysis of framed structures. Both flexibility and stiffness methods of
structural analysis are covered. These subjects include descriptions of the types of framed structures to be analyzed
and their deformations due to loads and other causes. Basic concepts of equilibrium, compatibility, determinacy,
mobility, superposition, flexibility and stiffness coefficients, equivalent joint loads, energy virtual and qualitative
analysis of structures are also discussed.

.| Mode of Delivery:
Lectures
Tutorial




14.

Performance Criteria :

CLO-PLO Assessment 1 2 3 4 5
Tool
Marks 0-39 40-49 50-59 60-74 75-100
Grade (F) (D,D+) (C-,C,C+) (B-,B,B+) (A-,AA+)
CLO1: Assignment Fail to: Poor to: Satisfactory to: Good to: Excellent to:
Tutorial e Learn both e Learn both e Learn both e Learn both e To: Learn both
Apply Quantitative analysis | Quizzes independent and independent and independent and independent independent and
of structures in continuous | Test cooperatively cooperatively cooperatively and cooperatively

beam, 2-D frame and 3.D

Examination

e Use library skills,

e Use library skills,

e Use library skills,

cooperatively

e Use library skills,

frame. to find and to find and to find and e Use library skills, to find and
organize organize organize to find and organize
information information information organize information
e Take e Take e Take information e Take
responsibility and responsibility responsibility e Take responsibility
carry out and carry out and carry out responsibility and carry out
laboratory .test IaboratorY test laboratory test and carry out laboratory test
e Manage time e Manage time . )
e Manage time and laboratory test | o Manage time and
and task and task .
task e Manage time task
and task
CLO2: Assignment Fail to: Poor to: Satisfactory to: Good to: Excellent to:
Tutorial e Learn both e Learn both e Learn both e Learn both e To: Learn both
Apply the matrix method to | Quizzes independent and independent and independent and independent independent and
analyze any structure Test cooperatively cooperatively cooperatively and cooperatively
required to design civil Examination e Use library skills, | e Use library skills, | e Use library skills, cooperatively e Use library skills,

engineering works.

to find and
organize
information

e Take
responsibility and
carry out
laboratory test

e Manage time

to find and
organize
information
e Take
responsibility
and carry out
laboratory test
e Manage time

to find and

organize

information
e Take

responsibility

and carry out

laboratory test
e Manage time and

e Use library skills,
to find and
organize
information

e Take
responsibility
and carry out
laboratory test

to find and

organize

information
e Take

responsibility
and carry out
laboratory test

e Manage time and




and task and task task e Manage time task
and task
CLO3: Assignment Fail to: Poor to: Satisfactory to: Good to: Excellent to:
Tutorial e Learn both e Learn both e Learn both e Learn both e To: Learn both
Apply flexibility to analyze Quizzes independent and independent and independent and independent independent and
any structures required to Test cooperatively cooperatively cooperatively and cooperatively

design civil engineering
works

Examination

Use library skills,
to find and
organize
information
Take
responsibility and
carry out
laboratory test
Manage time

e Use library skills,
to find and
organize
information

e Take

responsibility
and carry out
laboratory test

e Manage time

e Use library skills,

to find and

organize

information
Take

responsibility

and carry out

laboratory test
Manage time and

cooperatively
e Use library skills,
to find and
organize
information
e Take
responsibility
and carry out
laboratory test

e Use library skills,

to find and
organize
information

e Take
responsibility
and carry out
laboratory test

e Manage time and

and task and task task e Manage time task
and task
CLOA4: Assignment Fail to: Poor to: Satisfactory to: Good to: Excellent to:
Tutorial e Learn both e Learn both e Learn both e Learn both e To: Learn both
Apply stifferens to analyze Quizzes independent and independent and independent and independent independent and
any structure required to Test cooperatively cooperatively cooperatively and cooperatively

design civil engineering
works

Examination

Use library skills,
to find and
organize
information
Take
responsibility and
carry out
laboratory test
Manage time

and task

e Use library skills,
to find and
organize
information

e Take

responsibility
and carry out
laboratory test

e Manage time

and task

e Use library skills,

to find and

organize

information
Take
responsibility
and carry out
laboratory test

Manage time and
task

cooperatively
e Use library skills,
to find and
organize
information
e Take
responsibility
and carry out
laboratory test

e Manage time
and task

e Use library skills,

to find and
organize
information

e Take

responsibility
and carry out
laboratory test

e Manage time and

task




CLOS:

Analyze space frame

Assignment
Tutorial
Quizzes

Test
Examination

Fail to:
e Learn both

independent and
cooperatively
Use library skills,
to find and
organize
information
Take
responsibility and
carry out
laboratory test
Manage time

and task

Poor to:

e Learn both
independent and
cooperatively

e Use library skills,
to find and
organize
information

e Take
responsibility
and carry out
laboratory test

e Manage time
and task

Satisfactory to:

e Learn both
independent and
cooperatively

e Use library skills,
to find and
organize
information

e Take

responsibility
and carry out
laboratory test

e Manage time and
task

Good to:

e Learn both
independent
and
cooperatively

e Use library skills,
to find and
organize
information

e Take

responsibility
and carry out
laboratory test

e Manage time
and task

Excellent to:

e To: Learn both
independent and
cooperatively

e Use library skills,
to find and
organize
information

e Take
responsibility
and carry out
laboratory test

e Manage time and
task




‘JnauaidaJiug awodaq o1 Alljige :TTO1d

‘0s op 03 Ayoeded ay3 Sulinboe/ uissassod pue ‘Suluies)
Suojayi] aenapun 01 pasu ayl Suiziudoday :0TO1d

{193euew Jo Jape3)| e 3q 03 Ayoeded
3y1 yum dnou3 ul Ajaanoaye uoiouny 01 Aljiqy :601d

{lenpiaipul ue se A[9A1309)3 uoiouny 03 Alljiqe :801d

‘a8.e| 12 AlUNWWOD 3Y3 Y3IM Os|e Inq S1aaui3ud
YHm Ajuo 10U ‘A|9A1303449 93edIUNWWOD 03 AN|IQY :£O1d

{way} 03 JUSWHWWOI

pue J9auidud |euoissajold e Jo sanljiqisuodsal
|EIUSWUOIIAUD pue |eqO|3 ‘|ean3|nd ‘|B120s ‘SanjeA
J1we|s| ‘sa1y3a [euolssajoud jo Suipueisiapun :901d

‘Juswdojanap s|geuleisns
Jo} udisap jo sajdipulad ay3 jo uipuelsisapun :sO1d

‘9ouewuoysad |euoliesado aien|end
pue udisap o3 yoeoadde swaisAs azijian 01 Aljiqy :y01d

Mapping of the Programme Objectives to the Programme Learning Outcomes

‘uolln|os pue uolle|nw.oy
‘uolieaiyiauapl wajqold axenapun 03 ANjIqY (€01d

‘auydidsip 3urdaauidua
[IA12 Ul 92ud3adwod |eda1uyd} yidap-ul pasinboy :zo1d

‘s|euawepuny Suladauldus pue
92U3IIS Jo 3pamou Ajdde pue alinboe 03 ANjIqy :TO1d

Programme Learning

Outcomes (PLO)

Programme Objectives

(PO)

produce

To

PEO1
graduates with proficient

and

knowledge

various

in

competency

areas in Civil/ Electrical/

Mechanical Engineering

produce

To

PEO2
graduates

with
generic

professional,

the

to meet
present and future global

attributes

demands.

produce

To

PEO3
graduates

Islamic

with

and

values

humanistic

reinvention skills to meet

the

a

of

requirement

environment.

dynamic

include Civil

These skills

Moral

Intelligence,

Self-Reliance

Intelligence,

and Communication Skills

15.
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16.| Mapping of the course Learning Outcome to the Programme Outcome




17.

Content outline of the course/module and the SLT per topic

Details SLT (Hour)
L T P IS Total
— | Qualitative analysis of structures
.'g-’_ ) S;)Sr;grr:\uous beams, 2-D frames and 3-D frames and bracing 6 2 ) 10 18
=
Introduction to Concepts of Matrix Method
e Types of framed structures and its deformations.
~ e  Structural idealization, degree of indeterminacy and
,g degree of freedfnrr?. . N 6 5 i 10 18
° e  Structural mobilities & principle of superposition.
e  Concepts of virtual work, complementary and strain
energy.
e  Flexibility and stiffness influence coefficients.
Flexibility Methods
e Flexibility matrix (beams, frames, arch, trusses, composite
" Structure)
,g . Terr.lperature changes, support displacements and 12 4 i 20 36
° fabrications errors.
e Joint displacements, member end actions & support
reactions.
e  Formalization of the Flexibility Method.
Stiffness Method
e Stiffness matrix (beams, frames, trusses, composite
< structures)
,g . Terr'lperature changes, support displacements and 15 5 i 75 a5
° fabrication errors.
e Joint displacements, member end actions & support
reactions.
Formalization of the stiffness method.
Space Frame analysis
n
3 3 1] -1s 9
2
Total (Hour) 42 |14 | - | 70 | 126




18. Main references supporting the course
1. Structural Analysis (7th Edition) by R. C. Hibbeler (May 15, 2008)
2. Matrix Analysis of Structures by Aslam Kassimali (Jan 1, 2011)
3. Elementary Behaviour of Composite Steel and Concrete Structural Members by Deric Oehlers and
Mark A. Bradford (Feb 28, 2000)
4. Analysis of Structures: Strength and Behaviour by T. S. Thandavamoorthy (Apr 21, 2005
5. The Behaviour and Design of Steel Structures to EC3 by N.S. Trahair, M.A. Bradford, David Nethercot
and Leroy Gardner (Jan 31, 2008)
Additional references supporting the course
1. VY.Y.Hsieh, Elementary Theory of Structures, Prentice Hall, 1995
2. F. Arbabi, Structural Analysis & Behaviour, Mc Graw Hill, International Edition, 1991.
3. P.Bhat, H.M. Nelson, Structures, 3rd Edition, ELBS, Longman Group
6. UK. Ltd., 1990. F. Arbabi, Structural Analysis & Behaviour, Mc Graw-Hill, International Editions,
Singapore 1991.
7. W. Weaver & J.M. Gere - Matrix Analysis of Framed Structures, VNR, 1980.
8. A.Ghali, A.M. Neville & Y.K. Cheung, - Structure Analysis — A Unified Classical & Matric Approach,
Chapman & Hall, 1978.
4. Tung Au & Paul Christiano — Fundamentals of Structural Analysis, Prentice Hall, 1993.
19. Other additional information

All materials will be available to the students in the library.




