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B. Sc. Engg. (CEE)/7tt1 Semester 15 December, 2023

(Morning 9:00-12:00 pm)

ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMIC COOPERATION (OIC)

DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

Semester Final Examination
Course Number: CEE 4711
Course Title: Structural Analysis and Design II

Winter Semester: 2022–2023
Full Marks: 150

Time: 3 Hours

There are 7 (Seven) questions. Question no. 1 is COMPULSORY. Answer 6 questions including
question 1. The figures in the right margin indicate full marks. COs and POs are also specified in the

right margin of the questions. The symbols have their usual meaning.

1. (a) Derive the displacement and force transformation matrices for the frame (CO1) (10)

member shown in Fig. 1. The local coordinate systems are denoted by (POI)
(x’, y’, z’) and the global coordinate systems are denoted by (x, y, z).

Fig. 1 for Question 1 (a)

(b) Draw the quantitative influence line (showing coordinates at A, B, C, D, (C03) (25)
E, F, and G) for the support reactions, shear at C and moment at F for (P02)
the beam shown in Fig. 2. EI is constant.

##2M
3m–l–3m–l–3ml–3ml–3m–l-3m–I

Fig. 2 for Question 1(b)

2.
Analyze the beam shown in Fig. 3 using stiffness method and determine (CC)2)
reactions at the supports and draw the shear force and bending moment diagram. (P02)
EI is constant. Horizontal movement of the beam is neglected.

(23)
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10 kN/m

Fig. 3 for Question 2

3. Analyze the frame shown in Fig. 4 using flexibility method and determine the (C02) (23)
reactions at the supports. EI is constant. (P02)

Fig. 4 for Question 3

20 kN/m

4. Analyze the beam shown in Fig. 5 using moment distribution method and (C02) (23)
determine the support reactions and draw the shear force and bending moment (P02)
diagram. El is constant.

E/$ f//z

T7.5mJ +,.. br
Fig. 5 for Question 4
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5. Analyze the beam shown in Fig. 6 using stiffness method and determine

reactions at the supports and draw the shear force and bending moment diagram.
El is constant.

(C02)
(P02)

(23)

5kN

iT:r

-1 OIn J

Fig. 6 for Question 5

Analyze the frame shown in Fig. 7 using moment distribution method and (C02) (23)
determine the support reactions and end moment of all the members. ET is (P02)
constant

6.

2 kN/rn

Fig. ’7 for Question

Analyze the beam shown in Fig. 8 using flexibility method and detennine the
reactions at the supports and draw the shear force and bending moment diagram

(C02) (23)
(P02)

4 kN/m
2 kN/m

1- -1 Om-
+ -8m

Fig. 8 for Question 7
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End Moments
P

i')= PLPL (PEM)8„ =
8

8

(FEMyAB = 4) (b2(1 + g )

A

+–I-
IPI _

(FEM IAB =

B

LL
2PI.

(FEM )

B
A

A LL[1. IT-TT 44

45Pr,
(FEMyAB = 96

( 1F1: 11V1r ) A B = t
( 1PIE ]V1r ) BA = %

It'

BB/1

5l+'L2
1 l\vL2

(rEM)BA = B(FEMh8 = ' ;9;

BLLA
2

5+yL2SInI
(FEMJ8r =(FEM)48 9696

hF.IE
(FEM).48 -TI

f,Eli
(FEM IBA = +

3£/AW.Vly4H T

Page 5 of 7



i

h t=> ie hr Evaluating Im nf dx
(')

\

111

m ’i

parabola

III ) //1

mm ’ I, 1

imtn' L
I
{ mm ’ I

111
I

im(mi + bn;)I

;HI’(/HI + n12)[ im’(ml + 2/nz)L ![,„’,(2,n„ + HI,)

t m3(m1 + 2/771) it

Drm’(3m1 + 5/ 112)]/

1-
r jl

„.l_

b„'+ --„/,–r
F-..„,.......:.... /...................=?

a T: I:Tr t : ) f ) i„,„'(' * : – I]'

111

1In(2 HI; t m;)L

Beam Deflecti©n§ anc:i Slopes

Loading „* T o + 5 ..„„„* t = I

PL'''

3E/
at x = /

Pt;
IEL1 11f1L a x = n

at x = L
T = GtO – SL/)

\iI ()

MoL2
btmax 2£/

at x = L at x = [

Page 6 of 7



Beam Deflections and Slopes (continued>
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