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Choose and encircle in the most appropriate option from each set ofchoices

1

Which of the following statement is INCORRECTl

u. Th. *u*in,um strJsses in statically indeterminate structures are generally lower

b. Statically indetern.rinate structures generally have lower stiffness'

c. Support settlement induce significant stresses in indeterminate structures'

d. Temperature changes induce significant stresses in indeterminate structures'

For a rigid jointed plane frame. the degree of static indeterminacy is given as

i **', i1 b.3i r m c3m+r-3i d'2i-r

J
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Betti's theorem is also known as:

a. Generalized reciprocal theorem

c. Maxwell's theorem

b. Strain energY theorem

d. Three moment theorem

6

Deflection at any point in a truss using Castigliano.1 tlreglm is obtained as:

: ;GlX ,x(#)# .x(H# ,x(#)#

Which ol the fbllowing statement is CORRECT?

; M;rh"d of consisient deformation is also known as stiffness method'

b. The indeterminate structure, rvhich is staticalty stable is called as primary structure'

.. l" *.,h"a of consistent deformation, the redundants are applied as unknown loads'

a. ir,. ruru. ofredundants are determined using equilibrium equations atjoints'

beam,4C has a fixed support at '4 and roller at C' Taking monrent at

ompatibility equation for the joint '4 is:

b. Ma = LlsfM c.LasfM = 0 6' Uo = #
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1 Fixed end nroment Mr':'ra for a beam lB of span 2L with point load P applied at mid-span

b. PL'.1 c. PL/12

ti ln a sway frame, the additional equation required to analyze the frame using slope-

detlection method is called as:

a. Frame equation b. Beanl equation c. Shear equation d. Moment equatlon
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9 A beam lB of length 3m has its end B settled 10mm below end l' Taking flexural

,igiaiiv "itu."* 
as sl,oo0 kN.rnm2, the end moments developed in the beam is:

u.-'o.Zo tN.*,"* b. 0.33 kN mm c 0'55 kN'mn d 0 16 kN mm

FourmemberslO,BO,CO&DOnteetatajointOwhosestiffnessareEl'2EI'l5El&
iri ,"rp"",i"av. ihe ,alue of distribution factor fbr member CO is:

;. 
-0.t3 b.0.26 c o 4o d' o'20

Which of the following statement is CORRECT2

a. StiiTness for a beam with tar end hinged is 4El/L'

b.DistributionfactoristheproductofrnomentSharedbymembertoappliedmomentat
joint.

.. Su,rl of stiffness of members meeting at a joint is called as joint stiffness'

d.Sumofdistributionfactorsformembersmeetingatjointislessthanl.

A sway liame nith columns AB and CD have lengths of 2.5m and 5 5m respectively'

Cofr., .aa has dimension ol 350nrm x 350mm and column CD has dimension of

450mnr x 450mm. The ratio olfixed end moments to be taken for column AB and CD for

t0.

lt

12

b. l:0.42 c. l:0.33 d. I :0.56

l3 Which of the following statement is INCORRECT?

a. Muller-Breslau principle is based on Maxwell's theorem oireciprocal displacement'

b. According to Muller-Breslau principle, the curve of the deformed shape represents to

some scale, the influence line for particular stress or reaction component'

c. lf the influence line diagram foi moment at particular point is required' a small

displacement is to be given at that point'

d.Muller.Breslauprincipleisapplicableonlywhenthematerialiswithintheelastic
limit and obeYs Hooke's Law.

A rectangular beam of width 300mm and depth 450mm has a shape factor of l'5 The

plastic section tnodulus ol'beam is:
'u. - ts,tsz.s "rt 

b. 10,125 cmr c.6,750 cmr d' 22'781'25 cm3

Numberofplastichingetbrmedinaproppedcantileverbeamwithpointloadasmid-span
is:
a. Two b. Three c' One d' Four

Collapse load in a fixed beam of span l, canying point load at mid-span and having

plastic moment caPacitY Mp is:
'^. iur,L i auP c.8Mn/12 d' l6Mp/1'z

A circular bar has a lengh 2m and has its axial stiffness 15,000 KN/m. If the Modulus of

Elasticity of bar is 200,000 MPa, the diameter of circular bar required is:

a. 9.54inrn b.22.63mm c l8 t8mm d' l3'82mm

l4
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sway analysis is:

a. l:0.85



18. The global stittness matrix lor a bar elentent is given as:
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Forabeamz.lBoftengthLcanyinguniformlydistributedloadrr'perunitlengthoverthe
entire span. the equivalent nodal loads and monrents respectivel-v are:

a. trL)2,trL:i8 b.rrLi2,trEtl2 c yL/4,r'L:/12 d tL/l'tL:/8

Which of the following statement is INCORRECT?

a. Matrix nrethod ofanalysis is suited for computer application'

b.ThediagonalelenrentsofflexibilityandStit]hessnratrixcan.thavenegatiVevalues.
c. If a displacement at a coordinate is impossible' stillhess matrix do exist'

d. Any eiement of the stift-ness matrix gives the iorce value required for unit

displacement.
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Atrempl ALL questions. Assume any suitable data if required'

A braced cantilever truss is loaded as shown in figure. All the members are of the same

rnaterial and have the same cross-section area. Find the axial lbrce in the member z{D

using method ofconsistent deformation. t7l

E D

3m

C
A

B 1:t
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2 A continuous beam ABC consist of u.d.l. 20 kN/rn over the span AB and point load of

80kN at mid-span of BC as shown in figure below. Using Slope Deflection Method.

analyze the beam if joint B sinks by lomnr. Given E/= 4000 kNm2. Also draw the

bending moment diagram. 171

20 kN/nt

3m

2EI

8m

20 kN

80 kN

C
A

J Analyze the frame shou'n in figure below using Moment Distribution Method and dra\l

t8lthe shear force and bending moment diagram'
30 kN 30 kN

F-2nr 2rn 2m*l
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.+ State the Muller-Breslau principle and prove the theorenr' t4l

Determine the shape factor of the trianglar section of base 6 and height & as shown in

figure below. 
- 

t4l
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Plastic Ml -l:

I

b

tr Determine the collapse load for the beam shown in figure below' The plastic moment

capacity for the bearn is Mp t4l
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6 For a beam sholvn in figure below, determine the

analyze the beam using Matrix Stifthess Method'

i0 kN/nt
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stiffness matrix of the structure and also
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