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PART A
Answer any twofull quertions. Eoch question corries 15 marks.

Answer ony twofall questions, eachcarries 15 marks.

3List the basic assumptions in the analysis of trusses

Find the deflection at the middle point C ofthe simply supported beam, loaded as 12

shown in Fig. 1, by unit load method. Assume the flexural rigidity EI = 8x lOa

kNm2..

Figure I

2 a) State whether the force in each of the bars labelled 1,2,3 and4 in the truss in Figure 2,

is tensile or compressive.

b)

The sign board of weight 2.2 kN is supported by a cantilevered steel pipe as

- shown in Figure 3. If the moment of inertia (/) and modulus of elasticity (4 of

the pipe are 50 x l0{ma and 200 x l06ld.l/m2 respectively, determine the vertical

displacement of the centre of the sign board using strain energy method.
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Figure 2
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Figure 3

Explain Principle of virtual work as applicable to defomiable bodies

Explain Castigliano's theorem for deflection

Analyse and determine the forces in the selected memebrs in the plane truss in
Figure 4 by method of sections

50kN 50kN 50kN 5okN sokN

Figure 4

PART B
Answer ony twofull quations, eoch carries 15 mork.

4 a) Analyse the tmss using consistent deformation method and tabulate the member 15

fqrces. 4,8;i*ponstant for all the members.

3skN

Figure 5

5 a) State the conditions of maximum bending moment at a section of a simply

supported beam when

i) A !*in of concentratedload moves along the span

50kN
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iD A unifrrmly distributed load longer than the span moves along the

span I '

A uniformly distributed load shorter than the span moves along thO

span

b) Analyse the frame by consistent deformation method and draw bending moment

diagram, shear force diagram and axial force diagram. The flexural rigidity is

constant for all the members.

Figure 6

Distinguish between "bending moment at a section" and "influence line for

bending moment at a section" for a simply supported beam

A train of five wheel loads (sequentially 20kN, 20kN, l0kN, l2.5kN and l0kN),

with gaps of 2m between two succe'ssive wheel loads can traverse over a simply

supported beam AB of span 18m, from right to left with 20kN load leading.

Using influence lines, find the maximum shear force and bending moment at a

section located l4gfrom the left end d.

PART C
Answer any twofutl Westi1nl, each corries 20 marks.

Derive the equation of the profile of the caSG'subjected to uniformly distributed

load

A cable is suspended between two points A and B, 9bm apart horizontally with

its right end B lower than the left end A by 9m. The cable supports a uniformly

,disffibuted load oflO kN/m along the entire horizontal span. If the dip of the

lowest point C below B is 3.675 m, determine the maximum cable tension and

the length ofthe cable.

Explain Eddy's theorem
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b) A@s...t!rc FE@olii'&f€€-hiagd areh" loaded as showt h Figurc 6, and 15

d ria€ tlrc msg*inde €'tk horizontal thrust. Sketch the bending

.,. di*rya. ktcmirre fu sqsiEde and positie of the rnaximum 1ryirrg srd

sagging BM.

Figure 6

9 a)- Detannine the expression for inflrrnce line for tlrc following for€es of a 3 - m
hingpd arch of span u?' and central ris€ '?"" and plot lt,O.

i) - Hsizontaltltnrst(fl)

ii) , Eerdisg.monmt'ata idn(r\4)

iii) Radial fua a sectiur (J..)
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