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The moment area theotems in the sttuctural analysis
fall in the category of

(a) Force method

(b) Displacement method
(¢) Stiffness method

(d) Tterative method

The analysis of statically indeterminate structures by
the unit load method is based on

(a) Force method concept (b) Stiffness method

(¢) Both of the above (d) None of the above
The analysis of statically indeterminate structures by
the unit load method is based on

(a) Consistent deformation

(b) Stiffness method

(c) Consistent force (d) None of the above

The force method in structural analysis always ensures
(a) Equilibrium

(b) Kinematically admissible forces

(¢) Equilibrium of forces (d) None of the above
Unequal settlements in the supports of a statically
indeterminate structure develop

(a) Member forces
(¢) No reactions
(d) Strains in some members only

(b) Reactions from supports

The method of virtual work in the analysis of structures
results in

(a) Compitable deformations
(b) Equilibrium of forces
(c) Stress strain relations
(d) None of the above

Maxwell’s reciprocal theorem in structural analysis can
be applied in

i ctures
(a) Al elastic structures (b) Plastic stru

(c) Symmetrical structures only
(d) Prismatic element structures only

8.  Castigliano's first theorem is applicable
(a) for elastic structures
(b) for all statically determinate str‘uc.;tu@s iy
(c) only when priciple of superposition is vall
(d) None of the above. o
9.  The Muller-Breslau principle in structural analysis 1S
used for i
(a) Drawing influence line diagram for any force function
(b) Superimposition of load effects
¢) Writing virtual work equation
((d))‘None <g>f the above (IES 2012)
10. When a load is applied to a structure with rigid joints
(a) there is no rotation or displacement of joint
(b) there is no rotation of joint
(c) there is no displacement of joint
(d) there can be rotation and displacement of joint but
the angle between the members connected to the
joint remains same even after application of the
load (IES 2008)
11. A determinate structure

(a) cannot be analyzed without the correct knowledge
of modulus of elasticity

(b) must necessarily have roller support at one of its
ends

(c) requires only statical equilibrium equations for its
analysis

(d) will have zero deflection at its ends.
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By which onc of the following methods is an approximate
quick solution possible for frames subjected to transverse
loads?

(a@) By cantilever or portal method

() By strain energy method

() By momem distribution method

(@) By matrix method

A statically indeterminate structure is the one which

(@) cannot be analyzed ot all

(h) can be analyzed using equations of statics only

() can be analyzed using equations of statics and
compatibility equations

(@) can be analyzed using equations of compatibility
only

The three moment equation in structural analysis is

basically a

(@) Stiffness method

(c¢) Encrgy method

() Displacement method
(d) Flexibility method
In moment distribution method the sum of distribution

factors of all the members mecting at any joint is always
(a) zero (b <1 (o) >1 (@) =1

For prismatic members, stiffness factor is

7 I AEl

(a) 7 ) £ (c) EI @ oy
where / = moment of inertia
! = length of member \

E = Young’s modulus
A = Area of cross-sections

/
\

The ‘carry over factor for prismatic member with, far
end fixed is !

1 Sl
g h @ —g Y
The absolute stiffness of a prismatic, member with one
end fixed is |

1 1
(a) 5 (b) 3

2FEI 4EI
(@) 7= ®
(c) % (d) none of the above
The absolute stiffness of a prismatid member with one
end hinged is /ey A ‘
4EI (BEIY T ‘
(a) Z_f]_ (b) ’% (c) T (d) none!

In the Fig. shown the degree of external indeterminacy
is

Fig. 10.93.

®) 2 () 3 () 4

21.

22.
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26.

27.

(@) 8

. fi gl TS ;
In the Fig. 10.93, the degrec o mlcrnlal '"‘_'e‘,,;n@
is ; ‘
(a) | (h) 2 i ]
) 3 (d) stable and dctcn'mnmc

What is the degree of kinetic indf:tcrrpinucy of the fram,
shown below if axial deformation is neglecteq <

Fig. 10.94.

(a) 6 (h) 8 (c) 10 (d) 12
What is the degree of kinetic indeterminacy of the beam
shown below

AN Y £

Fig. 10.95.
(a) 2 (b) 3 (c) 4 (d s

What is the degree of kinematic indeterminacy of the
beam shown in above problem, if the axial deformation
is ignored?

(a) 2 () 3 (c) 4 @5
The kinematic indeterminacy of the beam is
Hinge
[2ii 2 8. 4
R —
‘ Fig. 10.96.
(@5 ®) 9
(c) 14 " @ 15

The kinematic indeterminacy of the frame is:
; Hinge —0—«———

Tt / s 7(- A
 Fig. 10.97.
(@) 4 () 6 (c) 8

What is the degree of kinematic indeterminacy o
frame shown below if the axial deformation is ignore

Fig. 10.98.

) 10 (¢) 12

(@) 14
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\hat is the degree of static indeterminacy of the beam

chown below?

5 7
B F
Flig. 10.99,
(@) 1 (b 2 (©) 3 (d) 4

Wwhat is the total degree of indeterminacy in the
continuous prismatic beam shown in the figure below?

,p

I~ 4 3
A AV
Fig. 10.100.
(@10 (b)2 (© 3 (d) 4

A suspension bridge with a two-hinged stiffening girder
18

(a) staticaly determinate

(b) indeterminate of one degree .

(¢) indeterminate of two degrees

(@) a mechanism

What is the kinematic indeterminacy for the frame shown
below? (member inextensible)

Ao

Fig. 10.101.

b 11 (c) 12 (d) 21

(a) 6

A suspension bridge with a two-hinged stiffening girder

1s
(a) statically determinate

(b) indeterminate of one degree
(c) indeterminate of two degrees
(d) a mechanism y

What is the statical indeterminacy for tﬁe frame shown

|

below? / ;
y 7

O
%

HW'JYT’TI yrrrirrm YT YTTITITIT

)
: Fig. 10.102.
(a) 12 (b) 15 (c) 11
The portal frame shown below will

lw

(d) 14

g 1 X L1
7777777 IAW
Fig. 10.103.

(a) not sway ~(b) sway towards left

36.

37.

| 38.

39.

40.

(c) sway towards right
(d) sway cither to left or right
The influence line for force in member DC 0

shown below will be

{ the truss

D
B
A
F C G
Fig. 10.104.

B
B (b) A——-,,éga——
B
B (d) AA%?’

r end of a prismatic
when the

(A _____

(¢) A

The moment required to rotate the nea '
beam through unit angle without translation,

far end is fixed.

oli 2E1 3ET AEl
(o) Zvii @ @ T @
(IES 2012)

A suspension bridge with a two-hinged stiffening girder
is statically

(a) Determinate

(b) Indeterminate to 1 degree
(¢) Indeterminate to 2 degrees
(d) Indeterminate to 3 degrees
pression given by Castiglianos first theorem to

(IES 2012)

The expre :
determine the deflection component of any point on
structure is

M pM pM dx

s i p) [BE= =
(a)fElpP ()ijEI

(c) JM(%%J% (d) None of the above

In the moment area method, the difference in slope
between any two sections of a loaded flexural member

is equal to the

M . ~
(a) Area of the T diagram between these two sections

(b) Moment of the M diagram between these two
sections »

| \ M

(c) 5 x area of the = diagram between these two
sections

| M
(d) 3 x moment of the y73 diagram between these

two sections
In the moment area method, the deflection of a point A

from a tangent at B is equal to the

: M
~(a) Area of E diagram between A and B




41,

42,

43,
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46.

47.

48.

49.

LSS TWI T LTt T

= - -

M
(F) Moment of 5 disgram between A and B about A

3 M
() Moment of l-; dingram between A and B about B

= % M
(d) 5 * uren of 77 Qineram between A and B

The conjugnte heam method falle in the categoty of
(o) Force metho 1hY Stiffrices method

() Displncement method () None of the above
Rending moment m sty eection in conjugate beam

pives in the netinl benm
() Slope

() Deflection

(b)) Ciitvatiire
() None of the above

The fixed «uppon in renl beam becomes in the conjugate
beam ix n

(@) Fixed suppor

(h) Hinged cuppont
() Roller support

(d) Pree cupport

The three moments equation s applicable only when

(a) The beam is prismntic

() There is no discontinuity such as hinges within the
span

(¢) The span arc equal

(d) Threre arc atleast 2 spans.

Which are of the following is true example of statically
determinate beam?

(a) One end i fixed and the other end is simply supported
(b) Both the ends are fixed
(¢) The beam over hangs over two supports
(d) The beam is supported on three support

(IES 2011)
If M is the external moment which rotates the near end
of a prismatic beam without translation, the far end

being fixed, then the moment induced at the far end is
(a) zero

M
b) 7 in the same direction as M

M
(¢) = in the opposite direction as M
(d) None of the above

The method of moment distribution in structural analysis
is

(a) An iterative method (b) An exact method

(c) An approximate method

(d) None of the above

The moment distribution method in structural analysis
can be treated as
(a) Force method
(c) Flexibility method

(b) Displacement method
(d) None of the above
(IES 2011)

A propped cantilever beam AB of span L is subjected

to a moment M at the prop end B. The moment at fixed .

end A is

50.

51,

52.

53.

54.

5S.

56.

(c) M

M
(a) 2 M ) 5

201

A fixed beam AB. of constant EI, shown in th £ /

below, supports a concentrated load of 10 kN,

the fixed end-moment M, at support A? -
10 kN

Mesn r— = ‘_.l c FMFBA
@f 2
e 5m —————

Fig. 10.105.
(h) 6.0 kN-m
(d) 9.5 kN-m -
(GATE ;

(o) 4.8 kN-m
(c) 7.2 kN-m

rotation). what is the bending moment induced

fixed end?
IET 4ET SEI 6ET
(@) 77 (b) N3 (c) Iz (d) —L‘z—

(GATE 209

The fixed beam 4B has a hinge C at mid span. A
concentrated load P is applied at C? What is the fixed
end moment M ? . ‘

P

[s . 4

3 T

-

M
¢
i
le— L2 —te— L/2 —}
T Fig. 10.106.
(a) PL (b) PL2 (c) PL/4  (d) PLIB
, (IES 2012)
The units of flexural stiffness are
(a) Radians per unit rotation
(b) Moment per unit rotation
(c) Force per unit deflection and rotation

(d) Extension per unit force

The torsional stiffness of a member can be defined a
(a) Torque for unit moment ¢
(b) Torque for unit twist
(¢) Moment for unit twist
(d) Torsion for unit twist
The stiffness method in structural analysis is also kn
as

(a) Unit load method

(b) Consistant deformation method
(¢) Force method

(d) Displacement method (GATE 2

The flexibility of an element can be defined as
(a) Flexural moment per unit rotation
(b) Rotation for unit moment
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62.

6l

61.

FIay 1D

ST

() jlexibility for unit translation
(./y None of the above

ihe clements of flexibility matrix of a structure

(11 are independent of the choice of coordinates

() are dependent on the choice of coordinates

() are always dimensionally homogenecous

(/) both (a) and (c)

An incrense in temperature on the top fibre of a simply
cupported beam will ehuse

() Downward deflection (5) Upward deflection

() No deflection

(/) Angulnr rolation about neutral axis  (1ES 2011)

A fixed beam with central point load undergoes a slight
=cttlement at one end. Select suitable answer from the
following:

(@) Moment induced at both ends will be same

(h) Moment induced at the end that has undergoes
settlement will be maximum

(¢) Moment induced will be maximum at the end having
no settlement

(d) Zero moment at the end that has scttled
(IES 2011)

A uniformly distributed load (w) of length shorter than

the span crosses a prider. The bending moment at a

section in grider will be maximum when

(a) Head of the load is at the section

(b) Tail of the load is at the section

(¢) Section divides the Joad in the same ratio as it divides
the span

(d) Section divides the load in two equal lengths

(IES 2011)

Consider the following statements relating to struc\tural

analysis: ¢

1. Flexibility matrix and its transpose are equal

2. Elements of main diagonal of stiffness matrix are °
always positive

3. For unstable structures, coefficients in leading
diagonal matrix can be negative
Which of these statements is/are correct?

(a) 1, 2 and 3 (b) 1 and 2 only

(¢) 2 and 3 only(d) (d) 3 only (IES 2011)

Flexibility matrix for a beam element is [F] =

1 136 9
EI|l9 4
What is the corresponding stiffness matrix [S]?

EI[36 -9 EI[36 9
@[51= %3]0 4| @®I1=7%3]9 4

EI[4 -9 Er4 9
© [8S1= 63|9 36| @DIS1=%3|9 36
(IES 2010)

63. Flexibility matrix of the beam shown below is:

L2
5=3%l2 s

Fig. 10.107.

A , : i
If support B settles by —- units, what is the reaction

at B

(a)0.75 A (b) 3.0 A (d) 24.0 A

(IES 2010)

64. What is the value of flexibility coefficient f;; for the
continuous beam shown in figure below?

35,@EI®
] WAV §

4——L———’1 R,V IF':,Vz

e [ ——

(c) 6.0 A

Fig. 10.108.
3 3 g

L I L L _
@ & 5= @ gy @ T2E
(IES 2010)

65. Euler critical load of a column restrained against rotation
and translation at both end is

TI
|

Fig. 10.109.
EI _E 1.33 n°El 2.02 n?EIl
(a) = ()] 2z © 2 2

66. The pin jointed plane truss abcd supported by means
of links as shown in Fig. 10.110.

Fig. 10.110.

(a) Stable and determinate
(b) Stable and indeterminate

(¢) Geometrical unstable and has the internal

indeterminacy
(d) A mechanism

(=

(@) In slope-deflection method, the force are taken »aé
unknowns el

7. Which one of the following statements is correct? = :

k.
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LUESUON DdIIn 1 v =g -

(b) In slope-deflection method, the joint rotations arc
taken as unknowns

() Slope-deflection method is not applicable for beams
and frames having scttlement at the supports

(d) Slope deflection method is also known as lorce
mcthod

68. Thc‘dcﬂcclion at the free end /' of cantilever beam HF
having uniform flexural rigidity £7 is

gn F lp

p—1r —
Fig. 10.111.
pr? pI? spL? L2
(@) —— (b) — il
i D ag © e D wE

(GATE 2008)

69. Tho Euler’s critical bucking load for a column restrained
against rotation and translation at one end and against
translation at the other end is

Fig. 10.112.
(a) =2 EL/L? (b) 4 n2 EL/L?
(c) ®? EL/4L? (d) 2 n? EL/L?

70. For maximum negative bending moment at support B

of continuous beam ABCDE the live load should be

placed in the spans

A B C D E
i 5 b

L L L L
Fig. 10.113.

(b) AD, BC and DE

(d) AB, BC, CD and DE/

(a) AB and CD
(¢) BC and DE

71. What is the value of vertical reaction at A for the

frame shown in figure below? Dy

le——5m—>
Fig. 10.114.
(a) 0 b 10 kN" (c) 16 kKN (d) 20 kN
‘ ‘ (IES 2009)

72. The reactions R, and R, of the beam simply supported
et on sprmgs havmg stxffncss K and 3 K are

73.

74.

e Flg 10. 117

- 16.

' What is the force in member AB of the pm Jomt
ﬂ_'-'frame as shown below?

: (&j P (tension)

-
L % 4R,

Fig. 10.115.

R, R,
(a) P2 P2
h P 3P4

(¢) 3ri4 P4
() 378 P8

method of amlysxs

w_ b 1 ¢ T
21 I L
Fers B
fo— L —~

Fig. 10.116.

(c) WL I' @ ﬂ;f

®» =

(a) P

(b) w2 (comp)

‘c) W (tensile) - () wAl2 (comp)

Haldicuid s .p
| L ey, L
L
Fig. 10.118.

(b) P (compression) ',

(d) zero (IES 2

RN 11

(¢) —=(compression
TN S ,

If members are axially rigid the number of mdepen

degrees of freedom.of joints of the rigid frame abc has

f@r C

Fig. 10.119.
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Structural Analysis

(a) 3 rotations
(h) 3 rotations and a horizontal translation at ¢
(¢) 3 rotations and a translation each at and ¢
(d) None
77.  What is the magnitude of the force the member BD in

the figure given below?
5 kN

Fig. 10.120,
(@ 5 kN () 7 kN (Approx)
(¢) 4v2 kN (d) Zeto  (GATE 2007)

78. \Yha.I 'is the force in the vertical member CD of the
pin-jointed frame shown below?

T

Fig. 10.121.

(b) 2T (compression)
(d) ST (tension)

(a) 12T (tension)
(¢) 7T (compression)

(IES 2008)

79.  What is the force in the member BC of the plane
frame shown below?

10 kN
A L) 60° 60° ¢
f— 6m > ;

Fig. 10.122,

(a) 10 kN tensile (5) 10 kN compressive
(c) 5.76 kN compressive (d) zero

80. The force in member ab of the space truss abed is

| a (0,0,0) s
c(0,1,4) y’
UGS l b(_31014) % X
i d(0,2,4) 1 E

Fig. 10.123.

(a) P (tensxon) v (b) :;EP (comp.)

81.

82.

83.

84,

85,

86.

(d) J2 P (comp.)

(¢) ;P(tension)
(GATE 2011)

Two bars AO and BO are of uniform area A and are

hinged at O as shown in figure below:
\ A\ AN B
A

w
Fig. 10.124.

What is the vertical deflection at O when elastic modulus

is uniformly E?

2
Wi wi? wL WL

(GATE 2011)

What is the arca of influence line diagram for the reaction
at the hinged end of a uniform propped cantilever beam

of span L?
3L

d) 5

L
() 2
(GATE 2012)

L 12
@ 3 0 5

The displacemént method is also referred to as which
one of the following? .
(a) Minimum strain energy method

(b) Maxwell-Mohr method
(c) Consistent deformation method

~(d) Slope-deflection method

The horizontal displacement at b of the elastically

propped cantilever is

wW_b AA—Fo
T “ Stitfness k
L EI is EI/L3
e ar
T
Fig. 10.125. -
w3 w3 w3 3
(@) — by —— ity VL
it Pum O3 @ 13E1

Npmber of independent mechanisms the gable frame
will have, when loaded as shown, is

«s
Fig. 10.126.

(a) 2 (b) 4 (c) 3 d) 5

 (GATE 2011)
The force in member PQ of the truss PQR is



87.

88.

89.

WUEDUUI warin

1=

Fig. 10.127.
(h) 12 (compression)
(d) F/\/E (tension)

The truss is shown in figure. The cross sectional area
of cach member is *4°, and the modulus of clasticity
of the material is uniformly E. The strain energy in the
member A7 is given by

(@) F (compression)

(¢) F (tension)

P
PaX |
L
Y
L
Fig. 10.128.
2 2

L P’L
(@) 6 AF (b) 34E . (c) Zero d) YT

(GATE 2008)

A statically determinate truss PQR is subjected to a
uniform temperature rise A7. All members have same
area of cross-section ‘4", modulus of elasticity, £ and
coefficient of thermal expansion a. The force in member
OR due to this temperature increase is

Fig. 10.129.
(a) EA o AT (b) 2 EAo AT
(c) EA A TIL (d) 0

The fixed beam 4B has a span of 3000 mm and is of
uniform cross-section. The plastic moment capacity (Mp)
of the beams cross-section is 1.5 x 108 N-mm. The
beam will behave like a simply supported beam when
the magnintude of the distributed load p attains a value

equal to

90.

91.

92.

93.

_.ITJI‘_

P ps
e Rl
3

i
(a) 100 N/mm Flg EZ; igoNr{JTr:lm

(¢) 200 N/mm

For the rigid frame shown below. What is the mom

reaction at A?

E
| 1,
777777
Fig. 10.131.
(a) 5 kN-m (b) 10 kN-m 59
(c) 12.33 kN-m (d) 15 kN-m  (IES 200

A simple plane truss acted upon by a load 2P at th
apex A is shown below. The axial force in the membe

AB is

2L
Fig. 10.132.

®) V2 P 2]

G Rt 48 (C)] NED S

(IES 2069)

A three-hinged symmetrical arch is loaded as shown
in figure below. Which one of the following is th
magnitude of the correct horizontal thrust?

(@) P

Fig. 10.133.

4
@ 3P ®P © 2P

The distribution factors for members AE and AC
the box section are




1 -

94,

9s.

97.

kN/m

10
Fig. 10.134,

(b) 0.6 and 0.4
(@) .1 and zero

a.stic System under the agﬁtion of loads the

(@) 0.5 and 0.5
(¢) 0.25 and 0.75

For the el

elastic strain and complementary strain energies are
represented by U and U* reg

' . pectively. Select the correct
expression for displacement in the direction of load P

U AU *
@) =3 —_
oP (b) oP

0 19
U +U* Lk *
©) 5P ) ) 53p U +U"

The force in the member CD of the truss shown in

figure is
P T A
a
2p +7:
a
e
le—a
Fig. 10.135.
(a) Zero

() 2 P (compressive)
(d) p (tensile)
In the continuous beam ABC subjected to udl of w/unit
length, the value of central support reaction becomes
zero if the central support sink by
w/unit length
IEEEEEEE NN
Hmr  EL b E

1 %7
I | i
| B | L] e
Fig. 10.136.
(a) 5 wL*24 EI (b) 5 wL*/384 EI
(c) 10 wL*/384 EI (d) wL%/48 EI

What is the value of 8p for the beam shown in figure
below?

(c) p (compressive)

10 kN
l 2m B EC
D I E
—— 6m —»
6m |y
A
- TrTTTT
ig. 10.137.

WY
“vwarar ANalysis

98,

99.

100.

101.

74} EI

102.

15 . :
—= anticlockwise
(a) Zero (b) F e

30 .
— clockwise
d) 5 €
(IES 2009)

) : istributed
A fixed beam AB of span L carries a ur}lfon?hlz’ g;:‘;g‘::eB
load w per unit length. During loading, y

(c) BL—(; anticlockwise

wL
= , what
sinks downnwards by an amount 8. If 8 T2El
is the fixing moment at B?

"’LZ WL2 6EI 8
(a)

wL” wL™ (©) (d) Zero
THNR O RS~

(IES 2007)

e as
What is the rotation of the member at C for a fram
shown in figure below?

L El
i
le—— | —»!
Fig. 10.138.
ML ML ML ML
@ O e @D g @D T
(IES 2009)

The principle of superposition is made use of in stuctural -

computations’ when:

(a) The geometry of the structure changes by finite
amount during the application of the loads
(b) The changes in the geometry of the structure during
the application of the loads is too small and the
strains in the structure are directly proportional to
" the corresponding stress
(c) The strains in the structure are not directly
proportional to the corresponding stresses, even
through the effect of changes in geometry can be
neglected

(d) None of the above conditions are met

Two elastic rods AB and BC are hinged at B. The joint

. Ais a hinged one, joint C is over a roller and the joint

B is supported on a spring having the stiffness as k. A

load P acts at mid-point of the rod BC. The downward
deflection of joint B is

P
- |2 V2 —
A B i t c

O

-— L

K EL

— L
Fig. 10.139.
(®)2PIK  (c)P2K (d)0

A rigid rod 4B of length L is hinged at 4 and is

maintained in its vertical position by two springs with
spring constants K attached at end B. The system is

(a) PIK




N NMLICTAININI T T mer oy e -

u

“t;dcr stable cquilibrium under the action of load P
c IC;\ll’ < Pepo Then system will be in unstable
quilibrium when 2 attaing a Vnhlo Sreniop

c Q—W /" \vav

o
B Rigird rod ks
Flg. 1.143.
L (a) Slope- .deflection method
l A (b) Strain cnergy mcthod
(¢) Moment distribution method
Flg. 10.140. (d) None of the above
@) M‘. (h) K/L 107. Number of independent displacement modes
(€) 2 KL (d) 4 KL i c ,
103. The stability and determinacy of rigid frame are
investigated by establishing a criterion based on the
number of unknowns and the number of independent
cquations of static equilibrium available. Based on this d
criterion, the frame shown is classified as A
Fig. 10.144.
Hin (sway mechanisms) for the given frame with load ¢ S
e therein are
@4 (@1 @3 @27
108. In a linear elastic structural element !
' (a) Stiffness is directly proportional to flexxblhty
mwpig 10.141 ) (b) Stiffness is inversely proportional to ﬂexxbxhty
(a) Unstabl i (c) Stiffness is equal to flexibility
¢ (d) .Stiffness and flexibility are not related

b) Stable, Determinat ! ‘
®) erminate 109. The moments at the end ‘@’ and ‘b’ of a beam

(c) Stable; Sth degree i.ndetermi.nacy .. where end ‘a’ is fixed and ‘b’ is hinged, when the
(d) Stable; 3rd degree indeterminate ol . (b) sinks by an amount A, are given as /
104. In a real beam, at an end, the boundary condition of' ' atthe end ‘@’ at the end 5’
zero slope and zero vertical displacement exists. In the A 6 EI A - 6EIA
corresponding conjugate beam, thé boundary condition . . (@ 2 I?
at this end will be 6 EI A Bl (e
(a) Shear force = 0 and bending moment = 0 B, (b) 2 © 0
(b) Slope = 0 and vertical displacement = 0 Sy s 3EIA C3EIA
(c) Slope = 0 and bending moment = 0 gl " (o) 2 i L
(d) Shear force = 0 and vertical displacement = 0 : 3EIA :
105. The beam supported by 3 links and loaded as shown in (d),‘ 2 0 ‘
the figure is ! ; ;
18U 2 110. A parabolic two hinged arch carrying a load ‘W’
center. Find the height from supports at which reactio

at two ends intersect with load W. The .central rise

A B o b , arch is h
32h
A’ B’ c (@) —5— ®) =5 () h @2h

Fig. 10.142. 111. (I) In a two-hinged semi-circular, the reaction Iocné :
(a) Stable and determinate a straight line /
(b) Unstable (I1) The distance of reaction locus from abutm
(c) Stable and indeterminate ] TR/2

. (d) Unstable and determinate (a) Both I and II are true
! (b) I is true II is false

‘What is the most appropriate method for analysis of a (© 1 is false and II is tru
sk in the fi below? 4 €
7l skojl_lgc}tal plnne frame shown in the figure below (d) Both T and II are false
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114,

115.

116.

117.

/'—”—__—_“\_

Structural Analysis

For a linear clastic material, Where {/ =
C= complementary cenergy

U= C M U=c

) U< (@) None of the above
\ planc structure shown in fipute. js

strain energy,

Fig. 10.145,
(@) Stable and determinate

(b) Stable and indeterminate
(¢) Unstable and determinate
(@) Unstable and indeterminate

A plane frame ABCDEFGH shown in figure has a clamp
supp_on at A, hinge supports at G and H, axial force release
(horizontal sleeve) at C and moment release (hinge) at E.
The static () and kinematic (o) indeterminacies are

C
B DY B E
A H G
Fig. 10.146.
0's ak
(a) 4 9
®) 3 11
() 2 13
(d) 1 14

The maximum bending stress induced in a steel wire

of modulus of elasticity 200 kN/mm? and diameter 1
m is approximately equal to

(a) 50 N/mm? (b) 100 N/mm?

(c) 200 N/mm? (d) 400 N/mm?

A cantilever beam of span L, is subjected to a downward - »

load of 800 kN uniformly distributed over its length
and a concentrated upward load, P at its free end. For

vertical displacement to be zero at:the free end, the
value of P is :

(a) 300 kKN (b) 500 kN (c) 800 kN (d) 1000 kN

A cantilever beam of span L, is subjected to;a load W,
at a distance ‘a’ from support. It is desired to obtain

the vertical displacement at the free end by unit load
method. The expression for deflection is

Wy Yoied

AN
k
:
!
|
1
i
i

e

Fig. 10.147.
@y =[O ax

0
AW (L=x)
i I‘W,(a J165)1( D

o

118.

119.

120.

4y (x —a)(L—X)
- Rt
0

a _O(L—x
Wil =0 (L= g

(dyy = J =
0 a point joad at a distance

In a simply supported carrying P eflection at middle

of ‘X* from one of the squor
will be a close approximation of
(a) Max. deflection of beam
(b) Deflection at load point
(¢) Both (a) and (h)
(d) None of above - ’ i
Moment at A and B in following Fig. will satify whic
of the following condition 4

E, 31 C

A )

<« 3L

oL | E 21
l 77Lr B
Fig. 10.148.
(a) M, = My (b) M, > Mg
(c) IMy| = 025 M (d) Both (@) and (¢)

Which of the following condition will be satisfied in
the given portal frame?

(0]
B C
f iy g §
: ! 2m
3m | o1 !
T %
l | D
¥ rrr A !
Fig. 10.149.

(a) Portal frame will sway towards left
(b) Portal frame will sway towards left

" (¢) There is no sway

121.

122.

'(d) None of the above

Which of the following is true in the following figure

W
A i
c
Fig. 10.150.

' (a) deflection at C = deflection at B + 84(L — L")

L

T x deflection at B

(c) deflection at C = deflection at B + 8_ (L — L")
(d) Both (a) and (¢)

A simply supported beam of span length L and flexural
stiffness EI has another spring support at the centre
span of stiffness K as shown in figure. The central

deflection of the beam due to central concentrated load
Qf P would be

(b) deflection at C =




El lP

fo— w2 U2 —s
Flg. 10.151.

(@) (PLY48 EN + (PIKY  (b) P/A8 EI/LY) - K
(©) (PLY48 EN - (PIK) (o) P/(4R EI/LYY + K
The plane frame shown in figure is

(@) stable and statically determinate

(b) unstable and statically dcterminate

(¢) stable and statically indeterminate

(@) unstable and statically indeterminate

—1 1 Hinge
! ___Hinge ‘ Hinge

Fig. 10.152.

123,

124. The kinematic indeterminacy of the plane frame shown

in above figure is (disregrading the axial deformation

of the members)
(a) 7 ®) s (©) 6 d) 4

125. The magnitude of the bending moment at the fixed
support of the beam is equal to

A B c [P
— e
Fig. 10.153.
(a) Pa (b) P.al2
(c) Pb (d) P.(a+b)

126. The number of simultaneous equations to be solved in
the slope deflection method is equal to
(a) The degree of statical indeterminacy
(b) The degree of kinematic indeterminacy
(c) The number of joints in the structure
(d) None of the above

127. The influence line for vertical reaction at A of the beam
is

B |

Aa (¢}
] |

< 1 > I —

Fig. 10.154.

P

128.

129.

130.

1.0

L >—

0 LN
(d) 110'\\|-

The influence line diagram for the support m
A of the fixed beam AB of constant EI is

;
E

(0)

Fig. 10.155.
B

B

Fig. 10.156.
1/3
(a) 14 -
@) /1\
(o) 1/]2

(d)/1\

What is the ordinate of influence line at B for rea
Rp in figure below? :

le-2 m>}e2 m->le——4 m —>]
Fig. 10.157.

() 0.4 (c) 0.2

(a) 0.5



gram for the reaction

at the hinged end of a umform Propped cantilever beam

(d) The method is used for analysis of indeterminate

T ouucwral Analysis AP,
(ar. \What is the arca of influence line dig
of span L? structures with lesser degree of static indeterminacy ‘
I Y | 136. A single bay storcy portal frame has a hinged left support ‘
() E Q) 3 (©) L d) L and a fixed right support. It is loaded with uniformly
4 8 distributed load on the beam.Which one of the following
. ¥zl _ (IES 2009) zta)lclmcnts ;: truc rcgardhto ;h; de’(fj'ormanon of the frame?
132, What is the variation of influence line for st i a) \t'would sway do the Tell side
” ina statical.ly determinate structure? s tunction (b) It would sway to the right side |
(a) P:_arabohc (b) Bilinear (c) It would not sway at all i
(c) Linear (d) Uniformly rectangular () Nonf: dii-the dboxe ] . |
(IES2007) 137. Which of the following structures will experience sway? |
133. The influence line diagram for the force in membbr a we B %1 C o2 c
of the truss shown below ig given by @ @
© O @ O
L ' 1. o 2. L
. 77 mir
| & N \ AL e D A 1 D
‘ | aC ' 4|W ; w
| Fig. 10.158. | L r (;D c B’%{ép c_te
@ 0 354_1_ /\ \ ® O L @ O . |
' 2l D : |
0.707 A b ‘
\/l e :

—
(%) Select the correct answer using the codes given below:
c 0.707 Codes:
} ; (@)l and2 (b) 1 and 3 (c¢) 3 and 4 (d) 2 and 4
/\—13.354 138. 'The given figure shows a simply supported beam
©) i

overhanging to the left. The beam carries a uniformly
0707 ¢ distributed load of w/m throughout. The correct bending
moment diagram for the beam is

= . w/m
& /t\ 0.707 . ] | . =
\ |

12 1

134. The forces in members ‘a, b, ¢’ in the truss shown are, Fig: 10.160.
respectively w2
p %2 W
N ND<7
@ | YV f | ® e |
L . I :
N7 |
el N
AT T
(© e @| & ®]
| : 8 [ [ |
Fig. 10.159. 139. A symmetrical two-hinged parabolic arch when subjected
P P to uniformly distributed load on the entire horizonotal
@P, 5,0 (b) R P, 0 span, is subjected to
2 . (a) radial shear alone (b) normal thrust alone
P -
= =0 (c) normal thrust and bending moment
(c) P, P, P (d)2,2,

(d) normal thrust, radial shear and bending moment

A three-hinged symmetric parabolic arch is hinged at
the springing and at the crown. The span and rise are
40 m and 10 m respectively. The left half of the arch

135. Which one of the following statements is true with ;44
regard to the flexibility method of analysis?
(a) The method is used to analyse determinate structures

(b) The method is used only for manual analysis of is loaded with U.D.L. of 3¢/m. The horizontal'thrust at
indeterminate structures : _ the springings will be
(c) The method is used for analysis of flexible structures @15t (b)) 20t () 30 ¢ (d) 40 ¢




141, A one-storey rigid portal frame, ABCD, carrics loads I’
and @ as shown in the given figure. 1t is hinged at the
two supports 4 and D. The structure is statically

B lo—2m

Fig. 10.161.

(a) determinate

(b) indeterminate to the first degree
(¢) indeterminate to the second degree

(@) indeterminate to the third degree /

- In the truss shown in the given figure, the forces i in, té
'\ members 4B and BC will be respectively (plus derotes
tension)

w

143.
due to certain loading is 0.8 cm. If the
e section is doubled keeping the width the
en the deflection at the free end due to the
oading will be

(@0.1cm () 04cm (¢) 0.8cm (d) 1.6 cm

e influence line for shear at section X (F,) at a distance
of 4 m from the left support of a simply supported
girder AB is shown in figure. The shear force at section
X due to a uniformly distributed dead load of intensity
2t#/m covering the entire span will be

(@) 8 ¢ (b) 4 ¢ (c) 2 ¢ @1t
A 2 B
7 X TR AN

L 4m 7 12m 5 (%
1 : ]

3/4 [\
I 7

Fig. 10.163.

'45 Consider the propped cantilever shown in figure and
- the fixed beam shown in figure.

'146.

147.

148.

/ figures. _ /
_Statement I: The fixed end moment (FEM) at‘

 (¢) 5 tonnes tensile

ANNNNY
-t
=
N
e
ey

,I,/ 6m

(b)
Fig. 10.164.

propped cantilever is 12 tm i
Statement II: The FEM at A of the fixed beam is 611 n
Of these statements:
(a) both I and II are false(d) I is correct but Ilis fa
(c) both I and II are correct

(d) 1 is false but 1I is correct

In an indeterminate structure, when there is no la
fit, the partial derivative of strain energy with res
to any of the redundants
(a) is zero ;
(b) will give deflection in the direction ‘
(c) will give slope in the direction of redu‘
(d) is a maximum A

The force in the membgr CD is‘-

R A
D
2P
E
le—a —s
Fig. 10.165.

(a) P tensile
(c) 2P Tensile

(b) P Compressive
d) 2P Compressive ,

< (IES 201
A pin-jointed truss is loaded as shown in figur ,
force in member CE is

(a) 10 tonnes tensile (b) 10 tonnes compressiye.

(d) 5 tonnes compressi

E
 ppys
D r Jas
23
AT 5
20 tonnes

o= 2m —f—2m

Fig. 10.166.




1540,

151,

152,

TN ATGAL O PR rdv’ya

o canilever frame ABC 3¢ fixed a1 €. we ChOWA

Lo figure. TUCRIAES & Point Toad P w4, Neglecting

e in) deformution, the hotizots) definction AJT

¢ (8}
i A will be be 1 of

—-—ww—.—;..hl

K
£1 Cnsinng
HYS UL
the frame
Fig. 10.167.
plh’ ~pith
(a) S El by S 7
pl’ ( 1‘3 pl? A
() h= — [ A LY |
“ E 3 @ 5 ’”z)

Congider the following arsumption in the analysis of a
planc trusx

1. The individusl members are straight

2, The mdividual members are connected by frictionless
hinpes

3. The loads and reactions act only at the joints
OF these assumphons

(@) 1 and 2 are vahid () 1 and 3 arc valid

(d) 1. 2 and 3 arc valid
Tawo bar A0 and BO are of uniform arca ‘A" cach and

arc hinged at O as shown in fig. A load W is applicd
a1 (7. The vertical deflection of O will be

(¢) 2 and 3 arc vahd

Fig. 10.168.
W, Wi Wi w3l
@—= W 3E Oy @

The influence line for bending moment at sectionn X(M))
at & distance of 4 m from the left support of simply-
supported girder A8 is shown in figure. A uniformly
distributed loud of intensity 2 um longer than the span
crosses the grider from left 1o nght. The maximum
bending moment at section A’ is equal 10

B
frr
12m J‘,

JRES i B

Fig. 10.169.

{fa) 12 1m (b) 24 tm (¢) 48 tm

() 96 tm

TR YO I [ T IR IR T R TR PIVEY — 1 N o g e s Wil
PEEFREY NBEY BRT TN D —E Y CFLY D SHD § B S D SO a0

1583,

1585,

156.

157.

158.

The slope at the support A of the overhanging beam
shawn in figure.

; k

La fm

= | s ]
| |
Fig. 10.170.
ik ot W Wi
@ e P wm O 3E 6 El

. A simply supported beam is made of two wooden planks

of <ame width resting one upon the other without friction
and without connection. The upper plank is of half the
thickness as eampared to lower plank. The assembly is
loaded by a uniformly distributed load on the entire
¢pan. The ratio of the maximum stresses developed
hetween top and bottom planks will be

(ay ! =16 (b)Y 1 :8 (ey 1 : 4 () 2

The cantilever beam shown in figure has load P acting
at points A and B. The deflection af B is A when the

load at B is removed. When the load at 4 is removed,
the deflection at 4 will be

P P
‘1 B8
1ows | 3 \
| \
Fig. 10.171.
A A 2A
(a) Iy (b) ‘? (cy A () 3

System A 1s simply supported beam with a load P at
midspan. System B is the same beam but the load is
replaced by a wdl of intensity P/L wherein L is the
span. The midspan deflection of system B will

(a) be the same as that of system A at midspan

(b) be less than that of system A at midspan

(¢) be more than that of system A at midspan

(cf) bear no relation to that of system

Given that P, = the crippling load given by Euler
P, = the load at failure due to direction compression
P, = the load in accordance with the Rankine’s criterion
of failure

Py is given by

Py + Fe
(a) = (b) JP: x Fe
Pe - Py
() P+ Py (d) None of the above

Consider the following statements regarding a simply
supported beam subjected to a uniformly distributed
load over the entire span: '

1. The bending moment is maximum at the central

portion
2,

The shear force is zero at central position
3.

The slope is maximum at the middle position of
these statements :




(@) 1, 2 and 3 are correct (b) 1 and 2 arc correct
(¢) 2 and 3 arc correct (d) 1 and 3 arc correct

159. The pin jointed frame shown in figure is

Fig. 10.172.
() a redundant frame
(d) None of the above

(a) a perfect frame
(c) a deficient frame

160. A composite section made of two materials has moduli

of elasticity in the ratio 1 : 2 and lengths in the ratio
2 1. The ratio of corresponding stresses under a direct
load is

@?22:1 b 1:2 (c)4:1 @1:4

In a two-hinged arch an increase in temperature induces
(@) no bending moment in the arch rib

(b) uniform bending moment in the arch rib

(¢) maximum bending moment at the crown

(@) minimum bending moment at the crown

161.

162. A simply supported truss shown in figure carries load

as shown. The force in member BE is
2t c F D

2m 2m

2m E 2m
Fig. 10.173.

(b) NG, (compressive)
(d) 1 t (compressive)

(@) /2t (tensile)
(c) 1 1 (tensile)

Assuming that the bar BC (see figure given below) is
infinitely rigid and is of weight W and bars AB and CD
have flexural rigidity E7 and are of negligible weight,

163.

what would be the downward deflection of the bar BC

(Joints B and C are rigid)?

AZ L B
3 = i
Iw
3 L
Da w} C
'I
] 1
Lo )
, Fig. 10.174.
Dl : wr? wir? wr?
@ nE O O3 @D em

165.

166.

167.

" (b) The 26 t load should be placed at the section:

168.

164.

A beam with a cantilevered arm BC supporting a 1,
supported end span CD is shown in figure, Whmheely
of the following figures represents the influence I‘;n
diagram for shear force at A? he

C
A =}
Lt
4 Tf“ z
Fig. 10.175.

@~ -0.25
1
f—t —l b2~

) —

() —

(d) —
4

i N L

span ‘/”and flexural rigity EI due to a central concentrated
load W is

(a) W2 1P/48 EI (b) W2 I?/48 EI
(c) W2 12/96 EI . (d) W* /96 EI -

A two-span continuous beam ABC is simply Supported
at 4 and C is continuous over support B. Span AB=6m
and span BC = 6 m. The beam carries a-ud/ of.2
t/m over both the spans. El is constant for the entire beam!

The fixed end moment at B in span B4 or BC would be
2t/m

; C
Af TB_ T :
{ 6m f+— 6m |
Fig. 10.176.
(@12m (b) 9tm (c) 8 tm @ 6tm

Three wheel load 10 ¢, 26 ¢ and 24 ¢ spaced 2 m apart
roll on a girder from left to right with the 10 ¢ load}
leading. The girder has a span of 20 metre. For
condition of maximum bending moment at a sectio
metre from the left end.
(a) The 10 ¢ load should be placed at the sectionv

(c) The 24 ¢ load should be placed at the section |
(d) Either the 26 ¢ load or the 24 ¢ load should b
placed at the section B

The strain energy stored in simply supported beam
span ‘/’ and flexural rlgldxty EI due to a cent
concentrated load W is

2,3

48 ET

w23
96 EI

w22
96 EI

w22
48 EI

@

(@) (&) (c)




169. In a system of coplanar forces, when t

he forc
closes but funicular polygen does not close, fhioflzizz
are
(a) cquivalent to a couple
(b) equivalent to a result
and line of action ¢
(¢) in equilibrium

ant whose magnitude direction
an be determined

(d) cquivalent to a couple and q resultant force
In the statement ‘the buck_ling load for a slender column
rigidly fixed at both ends i about X times that of a
geometrically identical colump but with hinged ends’
X stands for )
((1) two

170.

(b) three (c) four (d) six
The ratio of Young’s modulus

[ i ! ) to modulus of rigidity
for a material having Poisson’s ratio 0.2 is.

171.

12 b) S 5 14
@ = 12 ©na @ <
172. The ratio of reactions R qand R

g Of the si
beam shown in figure. B imply supported

5t
2v 3t
A1 l M B
2m || 2m | 2m | 2m 1
|
Fig. 10.177.
1 2 3
@5 ®) 3 © 3 @ 1

7173. Consider the following statements regarding a simply

supported beam subjected.to a uniformly distributed
load over the entire span:

L. The bending moment is maximum at the central
position

II. The shear force is zero at the central position.

III. The slope is maximum at the middle position.
Of these statements

(@) L'II and III are correct
() I and II are correct

(c) II and III are correct (d) I and III are correct
In a beam 4B, support 4 is hinged and support B is on

rollers, as shown in figure.
2t
A ' l4°° B
AN c
|
[

| 1m

174.

45°

3m 1
Fig. 10.178. ,
The directions of the reations at A and B are given by

; L2t
A
A _ _———" 60°.B
(a) Ry .C 45° ;
Rg
=
e ,/ :
o = T L
A"~ K60° !B
(b) T C 545"
A

R o)

175. A simply supported beams of uniform cross-section is

subject to a maximum bending moment of 2.25 m. If it
has rectangular cross-section with width 15 cm and

depth 30 cm, then the maximum bending stress induced
in the beam will be

(a) 50 kg/cm?

) (b) 100 kg/cm?
(c) 150 kg/cm

(d) 225 kg/cm?
A beam has a solid circular cross-section having diameter

d. If a section of the beam is subjected to shear force

F, the maximum shear stress in the cross-section is
given by

176.

F 16 F

3 F
(®)

A cantilever beam ‘4’ with rectangular cross-section is
subjected to a concentrated load at its free end. If width
and depth of another cantilever beam ‘B’ are twice those

of beam 4, then the deflection at free end of the beam
‘B’ to that of ‘4’ will be.

(a) 6.25% (b) 14% (c) 23.6%
Consider the following statements:

For the N-girder shown in the figure ILD for force in
the member L, U, is obtained by

I. multiplying the ordinate of ILD for shear in the
panel L, L, by sec 6.

II. dividing the ordinate of ILD for moment at L, by
cos O x L, L,.

III. dividing the ordinate of ILD for moment at L, by

4
(a) 3 nd?

@ 2 £
3n d? 3 1 d?

177.

(d) 28%
178.

L, U,
Y, U, Us
()
Lo S L
VAN L Lo PRV AN
Fig. 10.179.

Of these statements:
(a) only III is correct

(b) I and III are correct
(e) I and II are correct

(d) 1, II and III are correct
179. A timber beam of rectangular section 100 mm x 50
mm is simply supported at the ends, has 2 30 mm x 10

mm steel strip securely fixed to the top surface as shown
in Fig. 10.180.




D i

Wuesuon Bank In LIVII Crynicoriny

30 x 10 Stesl Strip

Fig. 10.180.

The centroid of the ‘Equivalenmt timber beam® in this
ease from the top surface
(@) 158 & mm
() 15 15 mm

(h) is 30 mm
(d) cannot be predicted

180, The ‘Fulm" lond for a column is 1000 kN and crushing
load is 1500 kN. The ‘Rankine® load is cqual to
(@) 600 kN (h) 1000 kN
(c) 1500 KN (d) 2500 kN

IR1. Figure shows a retaining wall of base width B, and

hc‘ighl H\. The sp. gravity of the material of construction
15 S, Further
AB =

BC = CD =

'»’jb

AW

H, =B, Jg
Water

Al B C \D
TITTTLTTITT
1 —

-—

Fig. 10.181.

When the depth of storage increases from 0 to H, the
resultant force will move from

(a) Ao B (b) Bto C

(c) CtoD (d) BtoD

A cantilever pin-jointed truss carries one load P at the
point Z as shown in the given figure. The hinges in the
vertical wall are at 4 and D. The truss has only three
horizontal members AC, CG and GZ.

IP

z

182.

A

C G

Fig. 10.182,
The nature of force in member AB
: (a) is tensile (b) is zero
/40 (c) is compressive (d) cannot be predicted
_'83. A shaft PQRS is subjected to torques at P, Q, R, S as’
: shown in figure.

184,

185.

186.

187.

(Clock wise) (Clock wise) -
P >0 ~ R
2T T
(Anti clock) (Anti clock)
Fig. 10.183.
The maximum torque for the shaft section occurg
(a) P and Q (h) P and R
(d) R and S

(¢) O and R
A column section as indicated in figure is Joa
a concentrated load at a point ‘P’ 50 a8 {o g
maximum bending stress due to eccentricities
axis and vy axis as 5 t/m? and 8 t/m? respect
the direct stress due to loading is 15 t/m?2 (combfe
then the intensity of resultant stress at the corner.

the column section is
y

[
T
p ]
f
/

——— e -

I
)

D ; é
y

Fig. 10.184.

(a) 2 Um? (compressive) (b) 12 tm? (compres :
(c) 18 t/m? (tensile) (d) 28 vm? (compress

as shown in figure. The ratio of the energies storeg

Ug .
the bars A and B, =8 s
Uy

(b) 1.0
e
r10 cm | I

;
e

5 2
(a) % () 3 (@) 3

20cm :
1 | 10 cm
1 \

Fig. 10.185.

The ratio between the stress produced i
sudden application of load (impact loading) as co

to the stress produced by the gradual ap‘éi‘ig?a
same load is T
(a) 1.5 (b) 2.0 (c) 2.5 () 3.0

Consider a close-coiled helical spring of radiu
to a load P. The spring consists of » turns
wire radius ». The stiffness of the spring i
PR? \ Grt:
(@) — —
4nR i

GI,
GI,nr* PR* 21 n
2n R? GI,

()

(©) ()




E; The following methods are used for structural a

i

L

89.

0.

nalysis:
1. Macaulay method

11. Column analogy method
I11. Kani's method

1V. Mecthod of selections
Those uscd for indeterminate strug
include

(@)1 and 1l (A 1 and 1M1

(¢) 11 and 111 (@) 1, 11 and 1v
The reaction at B due to the

tural analysis would

load as shown in figure,
A B Hinge lw

VAN PoY c D AE

L 3m }4 3m I am I im |
' | T
Fig. 10.186.

o

n
(b) T

-
(a) i 2w

@ 3 W

In figure the maximum bending moment at the fixed
end Qf the cantilever caused by the UDL is M. The
bending moment at a section /S from the free end is

W/m

M IlsﬁI
Q%.; SN e

Fig. 10.187.

(b) 5% of M
(d) 20% of M

(@) 4% of M
(©) 10% of M

91. The force in member FD in figure is

AZ G

60°

C D E
| l
50 kN

50 kN 50 kN

Fig. 10.188.

(a) 50 kN compression  (b) 50 kN tension
(c) 150 kN tension (d) 100 kN compression

A gradually applied load W is suspended by wire ropes
AB and CD as shown, in figure. The wires AB and CD,
made of the same material and of the same cross-
section are connected to a rigid block from which the
load W is suspended in such a way that both the ropes

M'&C
A T
T T
P> 6m
4m %
B D
[ |
X
w
Fig. 10.189.

194.

195.

196.

stretch by the same amount. If the stress in AB anfi CD
arc p; and p, respectively, then the ratio p,/p, will be

3 2 9 4
(a) > (b) 3 (o) 2 @ 9

« Which onc of the following stress diagrams corresponds

to a plastic hinge formed at a section of a beam of a
rectangular cross-section, of depth ‘d’? (O'y is the yield
strength of the material).

(a) i ) %
1 T ) —r
N i
Uy a, y
o] a,
© 7 & daa T
d/2 dr2
e _._*__ —— +_
dr2 d/2
2 W 2

In the cantilever truss shown in figure the reaction at 4
is

le S5m ). 5m . 5m _j
I | I 1

T

¥t
o : ‘10t—
; ; ‘ Fig. 10.190.
@107 ()20t (307  (d) 40+

When the strain in a material increases with time under
sustained constant stress, the phenomenon is known as
(a) Strain hardening (b) Hysteresis

(c) Creep (d) Visco-elasticity
Maximum shear stress developed in a beam of rectangulai

section beara a constant ratio to the average shear stress
and this ratio is equal to '

f—b —g

Tﬁ/ N a
; Iy Amax
d ==V __ BN ]
Fig. 10.191.
(@) 133 (b)) 1.5 (¢) 2.0 @ 2.5

197. A truss ABC, carries two horizontal and two vertical

loads, as shown in figure. The horizontal and vertical
components of the reacion at A will be




AT AY

¢ 1000 kN
Hinged om D 1000 kN
support
4.5m
HA A 4m 6m 6m B
00
T Roller
550 kN support
550 kN
Flg. 10.192.

(@) H, = 1000 kN; 1’, = 1706.25 kN
(b) H, = 2000 kN; I, = 2550 kN
(€) H, = 1000 kN; ¥/, = 2550 kN
(d) H, = 2000 kN: I, = 1706.25 kN

ABCD is a beam of length 5 7 which is supported at B
and C (having supported length BC = */') and having
two equal overhangs AB and CD of length 2 / each. It
carries a uniformly distributed load of intensity p per
unit length throughout the beam as shown in figure.

198.

A Gl C
OO Y YNV IV VYYD

I
L

! ‘ 2/ l
Fig. 10.193.

The points of contraflexure will occur
(a) at B and C

(b) at the mid-point of BC

(c) nowhere in the beam

(d) at the mid-points of AB and CD

The structure shown in figure is stable if
2w/unit

(AO00000 Q000 ‘ozolol.oxl.oxlooxl.oxloox!.&i&‘l

199.

— T —
Fig. 10.194.
(@)2x=yp b)) x=2y
@ 2x =y @x=+2y

200. Two simply supported beams B, and B, have spans /
and 2 [/ respectively. Beam B| has a cross-section of
1 x 1 units and beam B, has a cross-section of 2 x 2
units. These beams are subjected to concentrated loads.
W each at the centre of their spans. The ratio of the

maximum flexural stress in these beams is
1 1
@5 @
A propped cantilever of span ‘I’ carries a uniformly
distributed load of ‘W’ per unit run over its entire span.

The value of prop reaction to keep the beam horizontal
is

(a) 4 (®) 2

201.

3 !
® T © WT ) %wl

Question Bank in Civit engure=
202. The she

203.

204.

205.

206.

-

ar force diagram for a simple supp
<" is given in figure. The maximg

of span
moment is

| —

Fig. 10.195.

/ |

Vi A
(a) % ®) W(z 1‘)-
) W, (d) wil -2 h)

Figure shows a frame to .bc -analyzed b
distibution method. The distribution factors
GF, GH and GD will be respectively,

. ¢3W L
W/unit length I = W 1
B D 21 o
I I
A C
777777 777777 (6
1.5L —] 2L |
o .
Fig. 10.196..
1 1 1 1
D = —, —and =
(q) e 4and2 ) 3 3
i 2.0 and
@ 5. zd7 (d) 3,0an

The deflection of the free end of a cantilev,
to a couple M at its free end and having
flexural rigidity EI through out its length
to i
MI? MI?

&) oy ()

3E] 6El Dy

MI?
@ Sz

the material is E. The strain energy in the
is given by

5
P {
.L :
Y 4
L
Fig. 10.197.
PL P2L P2L :
) e e By ARk Su
@WoE PeE © saig 9

A rigid cantilever frame ABC is fixed at ".i:(
a load P at A as shown in figure. Neglectin

deformation the vertical deflection of the
given by e
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6. () 7. (a) 8. (c) 9. (a) 10. (d)

2. (a) 3. (@) 4. () 5. (b)

12. (a) 13. (o) 14. (d) 15. (¢) 16. (a) 17. (b) 18. (b) 19. (¢)  20. (b)

22. (d) 23. (b) 24, (b) 25. (c) 26. (c) 27. (@) 28. (b) 29. (d)  30. (b)

32. (b) 33. (o) 34. () 35. (b) 36. (d) 37. (¢) 38.(c) 39. (@)  40. (b)
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67. (b) 68. (b) 69. (d)  70. (b)
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62. (o) 63. (¢) 64.
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