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Assignment — Course Outcome Matrix

Course Outcomes (COs):

CO-1: Determine response of statically indeterminate structure by classical & matrix
methods.

CO-2: Apply energy principles in determining response of statically determinate &
Indeterminate structures.

CO-3: Compute approximate internal forces in framed structure subjected to vertical
and lateral loads.

CO-4: Determine internal forces and reactions in determinate and indeterminate
structures subjected to moving loads.

CO-5: Determine response of framed structure using professional software.
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1 Analysis of Statically Indeterminate Structures by N N
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Assignment Grading Rubrics
Exceeds expectation: >90%
Below Expectation: 60-70%

Meets expectation: 70-90%
Not Acceptable: <60%.

and submitted the ass
igned work on time.

but not submitted ass
igned work on time.

Sr.
No | Rubrics Criteria of Grading
1. | ProblemS |v" Independently analyz | v" Independently analyz | v" Inability to analyze st
olving ed statically determin ed statically determin atically determinate
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no conceptual or co tructor assistance
mputational errors
3 Marks 2 Marks 0 Mark
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4. Neatness Very neat and well o | v" Somewhat neat with |v" Messy writing with s
rganized headings, st some effort and care tatements placed hap
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roperly. fort or care taken in i
ts preparation.
2 Marks 1 Mark 0 Mark
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Assignment No: 1
Analysis of Statically Indeterminate Structures by Classical Methods

Relevant CO:

CO-1: Determine response of statically indeterminate structure by classical & matrix
methods.

CO-5: Determine response of framed structure using professional software.

1. Derive the equation of Slope—Deflection Method.

2. Define following terms with neat sketches:
Q) Relative Stiffness
(i) Distribution Factor
(iii)  Carryover Factor

3. Analyze continuous beam shown in fig.1 by Slope—Deflection Method. Draw
shear force and bending moment diagrams showing all salient points.
E =2 x 10° N/mm?, b x D = 50 mm x 120 mm.
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4. Analyze continuous beam shown in fig.1 by Slope—Deflection Method, if
Support B settles by 10mm. Draw shear force and bending moment diagrams
showing all salient points.

E =2 x10°N/mm?, b x D =50 mm x 120 mm.

5. Analyze plane frame shown in fig.2 by Slope—Deflection Method. Draw axial
force, shear force and bending moment diagrams showing all salient points.
E = 25000 N/mm?, b x D = 300 mm x 400 mm.
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10.

Analyze plane frame shown in fig.2 by Moment Distribution Method. Draw
axial force, shear force and bending moment diagrams showing all salient points.
E = 25000 N/mm?, b x D = 300 mm x 400 mm.

Analyze plane frame shown in fig.3 by Moment Distribution Method. Draw
axial force, shear force and bending moment diagrams showing all salient points.
E = 25000 N/mm?, b x D = 300 mm x 400 mm.

10KN/m
B C
3m
2m (ED 2m
5kN —! (EI) (El) f&— 5kN
2m 2m
A D
V4 sr7IT?
Fig.3

Analyze continuous beam shown in fig.1 using any structural analysis
professional software and compare the results with the results obtained in Q.3.

Analyze plane frame shown in fig.2 using any structural analysis professional
software and compare the results with the results obtained in Q.5 & Q.6.

Analyze plane frame shown in fig.3 using any structural analysis professional
software and compare the results with the results obtained in Q.7.



Assignment No: 2
Analysis of Statically Indeterminate Structures by Matrix Methods

Relevant CO:

CO-1: Determine response of statically indeterminate structure by classical & matrix
methods.

CO-5: Determine response of framed structure using professional software.

1. Analyze continuous beam shown in fig.1 by Stiffness Matrix Method system
approach. Draws shear force and bending moment diagrams showing all salient
points.

E = 25000 N/mm?
Span AB: b x D =300 mm x 600 mm
Span BC: b x D = 300 mm x 400 mm
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2. Analyze plane frame shown in fig.2 by Stiffness Matrix Method system
approach. Draw axial force, shear force and bending moment diagrams showing
all salient points.

E = 25000 N/mm?
Column AB: b x D =300 mm x 600 mm
Beam BC: b x D = 300 mm x 400 mm
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3. Analyze plane truss shown in fig.3 by Stiffness Matrix Method system approach.
E =2 x 10° N/mm?
Cross-sectional Area, A = 173 mm? (ISA 30 x 30 x 3 mm)
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4, Analyze continuous beam shown in fig.1 by Flexibility Matrix Method system
approach. Draw shear force and bending moment diagrams showing all salient

points.

E = 25000 N/mm?

Span AB: b x D =300 mm x 600 mm
Span BC: b x D = 300 mm x 400 mm

5. Analyze plane frame shown in fig.2 by Flexibility Matrix Method system
approach. Draw axial force, shear force and bending moment diagrams showing
all salient points.

E = 25000 N/mm?
Column AB: b x D =300 mm x 600 mm
Beam BC: b x D = 300 mm x 400 mm

6. Analyze plane truss shown in fig.4 by Flexibility Matrix Method system
approach.
E =2 x 10° N/mm?
Cross-sectional Area, A = 173 mm? (ISA 30 x 30 x 3 mm)
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Analyze continuous beam shown in fig.1 using any structural analysis professional
software and compare the results with the results obtained in Q.1 & Q.4.

Analyze plane frame shown in fig.2 using any structural analysis professional software
and compare the results with the results obtained in Q.2 & Q.5.

Analyze plane truss shown in fig.3 using any structural analysis professional software
and compare the results with the results obtained in Q.3.



Assignment No: 3
Analysis of Statically Determinate & Indeterminate Structures by
Energy Principles

Relevant CO:

CO-2: Apply energy principles in determining response of statically determinate &
indeterminate structures.

CO-5: Determine response of framed structure using professional software.

1. State: (i) Castigliano’s First Theorem and (ii) Castigliano’s Second Theorem.
2. Determine slope at A and deflection at C of the simply supported beam shown in
fig.1.

E = 22500 N/mm?
b x D =230 mm x 300 mm
Compare the results with the results obtained using any structural analysis

software.
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3. Determine slope and horizontal & vertical displacements at D of the plane frame

shown in fig.2.
E = 22500 N/mm?
Beam & Column c/s: b x D =230 mm x 300 mm
Compare the results with the results obtained using any structural analysis
software.
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Determine horizontal displacement at the apex point of the plane truss shown in
fig.3.

E =2 x 10° N/mm?®

Cross-sectional Area, A = 173 mm? (ISA 30 x 30 x 3 mm)

Compare the results with the results obtained using any structural analysis
software.
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Determine reactions at any one support of the fixed beam shown in fig.4.

E = 22500 N/mm?

b x D =230 mm x 300 mm

Compare the results with the results obtained using any structural analysis

software.
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Determine reaction of roller support of the plane frame shown in fig.5.
E = 22500 N/mm?
Beam & Columns c¢/s: b x D =230 mm x 300 mm
Compare the results with the results obtained using any structural analysis
software.
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Determine any one support reaction and any one member force for the plane
truss shown in fig.6.
E =2 x 10° N/mm?®
Cross-sectional Area, A = 173 mm? (ISA 30 x 30 x 3 mm)
Compare the results with the results obtained using any structural analysis
software.
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Assignment No: 4
Analysis of Rigid Jointed Plane Frame by Approximate Methods

Relevant CO:

CO-3: Compute approximate internal forces in framed structure subjected to vertical
and lateral loads.

CO-5: Determine response of framed structure using professional software.

1. Analyze the rigid jointed plane frames shown in fig.1 by approximate method. Draw
approximate bending moment diagram. All the members have same axial rigidity and
flexural rigidity.

Compare the results with the results obtained using any structural analysis

software.
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2. Analyze the rigid jointed plane frames shown in fig.2 by approximate method. All the
members have same axial rigidity and flexural rigidity.
Compare the results with the results obtained using any structural analysis

software.
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Assignment No: 5
Influence Line Diagrams of Statically Determinate &
Indeterminate Structures

Relevant CO:

CO-4: Determine internal forces and reactions in determinate and indeterminate
structures subjected to moving loads.

CO-5: Determine response of framed structure using professional software.

1. What is Influence Line Diagram?

2. Draw influence line diagrams for support reactions, shear force and bending moment at
section 3 m from right support of the simply supported beam 8 m span.

3. Three point loads 70 kN, 60 kN and 50 kN equally spaced 3 m respectively, crosses a
girder of 12 m span from left to right, with the 50 kN load as leading load. Calculate
maximum shear force and bending moment at a section 5m from left end.

4. A uniformly distributed load of intensity 40kN/m and 10m length crosses a girder of
25m span. Find out maximum S.F. and B.M. at a section 12m from left support. Also
determine the maximum shear and absolute maximum bending moment in the beam.

5. Develop influence lines for forces in members L,L3, UL, and U,L; of the pratt truss
shown in fig.1. Consider the unit load to be moving along the lower chord of the truss
LoLs.
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Fig. 1
6. Write Miiller-Breslau principle. Write steps for obtaining influence line for reaction and

internal forces in propped cantilever beam.

7. Write Miiller-Breslau principle. Write steps for obtaining influence line for reaction and
internal forces in continuous beam.



For the continuous beam ABCD shown in fig.2, construct qualitative Influence Line
Diagrams of Ra, Rg, Rc, Rp and bending moment & shear force at the central section of
span AB.
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Compare the results of Q. 2, 3 & 4 with the results obtained using any structural analysis
software.



