Q.1 Analyse the frame loaded as shown In figure below arid draw (e BME, The trarme
is fixed at A and hinged at D. The relative second moment of the afeas are Al&6

indicated in the figure.
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(20 rriarks : 1696 / P
Solution:
Analysing the given frame using moment distribution method. Al d‘:
(i) Distribution Factors 2 -
Joint | Member | Relative Stifiness | Tolal Relalive Stiffness _Bi&;@:’%"’f’fjf:f{é‘{_‘"f-‘—":
o =@
B 4 12 27 = i:
4] —_— 4 '
BC 1. — 12 o
3 12 7 |
I _ 8l 5 :
CB o=t 8 |
= 171 17 |
oo |3xEESE 24 E ;;
4 4 8 24 =7
(i) Non sway Analysis
Fixed end moments
- 10% 32
Mgc = - > = —7.50 kN-m
12
v 10x 3?
Mcg = = + 7.50 KN-m
12
Mep = 0; Mpe =0
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 — DS
L M~ M, > Laa=0
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& H, = —

_ 2117 + 4248

4
= 1 50KkN (~)

Moy s My - Hpx L= 0

et

=

Mop + Moc

%. Qt
~-5468 +0
o —

Hy = -1.37 kN ()
H, = 1.37 6N ()

0=

Since the horizonlal teaction (H,) s greater than the hornzontal reaction (M), there is an unbalanced force
equal 1o H, ~ H, which will aCtin the drection of H, Lettbe S

SF H"’Hos

1.59~137

S = 022 kN {(—)

(iil) Sway Analysis

Since sway of the frame is from left e nght, the intal tuang moments due

1o defiection A will be In the anticioChwise drection

My = 'ﬁm‘“

ﬁac=ﬁa5=0

6E/a

8E/a

6E1A

T T T
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oo MantMp -8 = - 368 kN (—)
# LM 4
M, = 3683 KN ()
M, - gﬁ "ME . -584+0
Lep 4
H, s -1 8BS KN (—)
H, o 1485 (o)
L& the sway 10rce responsibie for these reactons be S°.
5% = M+ H, = 3683 + 1485 = 5188 kN
" True sway torce S will act from left 1o nght
e ~8251 | -6482|+6482 | +594 | -594 0
~£.276 | +0276 «0253) -0253 | 0




e

——
e _B\C Mgc Mep Moc
moments ~4.248 +5.468 | -5.468 0
Actual sway '
moments +0.276 +0.253 | -0.253 0
Total
ota &La-5.721 -5.721 0
‘ 1.766 +- 3.972
actual horizontal reaction atA, H,= T4 =144KkN (o)
_ _ -5.7214+0
actual horizontal reactionat D, Hy, = 2 == 144KkN (-) = 1.44 kN ()
‘ 3.972 -5.721+10 % 3
Jertical reaction at A, Va = 3 2X1E8 1442k

Jertcal reaction at D, Vo= 10 x 3-14.42 = 15.58 kN

Now taking outer face of the portal frame as reference

3.972 kN-m
face. T =
Taking simply supported span BC |
Maximum moment 3.972kN-m B

32
= L ; =11.25kN-m at centre (Sagging)

Fixed moment at the centre

_3972 4 (5.721 ;3.972) <15
= 4.85 kN-m (Hogging)
-. Resultant moment at the centre of span BC

=11.25 -4.85 = 6.4 KN-m (Sagging)

1.766 kN-m

Bending Moment Diagram



jointed frame in figur

Q4 Analysé the rigid
members. } =
S
«1 m=
5m 1 /
MA D
3 m——=

Solution:
Analysing the given portal frame by moment distribution method.

(i) Distribution Factors

e below and draw SFD and BMD. Assume constap, £
Iq

i
1

[20 marks : 1

Joint | Members | Relative Stiffness | Total Relative Stiffness | Distribution Factors
BA r_3r 3
B 5 15 81 8
BC f_ I 15 5
3 15 Q
CB 1_3I :
' 3 15 87 é
o | I.¥ B ;
5 15 §
8




e ey Analysis
dend moments

Mag =0 Mgy =0

(M Cive

Mpc =01 Mgg =0, Mg = =20 t-m = M

Mp =0 Mpe =0
Equilibrium condition at C,
Meg+ Mop+ Ma: =0
Meg + Mgp—~20 =0

=
" Meg + Mep = 20
B c
3|5 5|13
A 3|8 8|8
0 oo o| o 0
+6.25 +125 [ 475  , +375
0 0 | +6.25 +12.5 | +75 P +3.75
234 | -3.91 o|o
2
117 < 0 /N 196 T~ o0
oo +1.23]+073
0o« w062 ¥ N 0 4037
023 | -039 o|o
012 ¥ 0« >\ -02 T~
0 +0.13 | +0.07
\/
0o~ +0.074" >~ 0 X +0.04
003 |-004~ __~ 0 |0
—0.015 0 <~ X\_002 T~ 0
+0.013 | +0.007
Non sway | _1 31 26 | +26 +11.69 | +8.31 +4.16
moments
/ -1.31-2.6
Horizontal reaction at A, H, = e T -0.782t(—) =0.782 1 («)
: 8.31+ 4.16
Horizontal reaction at D, Hp = ~FEs T B 2.494 1t ()

Letthe sway force be S.
S =2.494-0.782 =1.712t (=)



1.7121 —8
way Analysis i : ay is from _
Ol Sy 4 Il be anticlockwisé because the sway ; R

Lrial Latd b T kot e SR8 sl

The initial fixing moments wi
left to right. .
GEIA 6E1A - M g 1
Mag =~ (2 ~ 25 =
Mm: = Mg = 0 A-.,,:,\
_ GEIA _ BEIA _ o Ay
Mep =— 712 = 25 oG
B C
3|5 5|3
A 8|8 8| 8 D
-10 —-10 [0 0 -10 -10
+3.75 | +6.25 +6.25 | +3.75
+1.88 s~ +3.13 4N 4313 "N 4188
-1.17 | -1.96 -1.96 | —-1.17
7 —
-0.59 e -0.98 S\ _0.98 -0.59
+0.37 | +0.61 +0.61 | +0.37
+0.19 < +0.31 +0.31 N +0.19
-0.12 [-0.19 - ~0.19 [ =012 (
—0.06 * 01 & * o1 “\{ -0.06
+0.04 | +0.06 +0.06 | +0.04
N N
+0.02 »~ +0.03 +~ ™ +0.03 N +0.02
-0.01 | -0.02 —0.02 | —0.01
Col.(a) | -8.56 —7.14 | +7.14 +7.14 | -7.14 -8.56
. . . -8.56-7.14
Horizontal reaction at A, H', = == = 3.14t(>) =3.14t(«)

Horizontal reaction at D, H ;= —_8—5—65;7—1ﬁ =-3.14t (=) =3.141t («)

Let the sway force for these reactions be S”.
S’=3.14+3.14=6.28t(—>)

Mag  |Mga |[Mgc | Mcg Meo | M

col.(a) -856|-714|+7.14 | +7.14 |-7.14 | -8.56
Actual sway moment (col. (a) x —SS—) -233|-195|+195|+195 |-195|-233
Non-sway moments -131]|-26 |+26 |+11.69|+831|+4.16
Total —3.64|-455|+455|+13.64 | +6.36 | +1.83




w _ _ -3.64-455
al horizonta| reaction at A, H, = — 5 =-1.6381 (=) = 1.638 () 1y
pct
6.36 + 1.83
.~ ontal reaction at D, Hy= ———— = 1,638 t(—

wal horizon 5

AC
455+ 13.64
Jertical reaction at, A V, = ”( 3 M*) =-6.0631(T) = 6.063t (1)
e C

vertical reac
BMD and SFD
Assuming oY

13.64 t-m

20 t-m

tionat D, Vp = 20 + 6.063 = 26.063 1 (T)

ter face of the portal frame as reference face.

4551t-m /

©

3.64 t-m

A

D

Bending Moment Diagram

o

1.83 t-m

20t
+
B
¢ E
E
+ —
L A . D
1.638 t 1.638t

Shear Force Diagram



Q.31 Analyse the rigid jointed frame shown in the figure using slope deflection methoqg. Fing

allth
components at the supports A and D. Draw BMD and SFD for all the members, ey
80 kN
- B l C
| 1.5El
1m fe—1 m—=
20 kN |—>
El El
3m
L A D
- = e
f 4m -]
|
[30 marks : 28
Solution: |
Fixed end moments: |
- 20 x 3 x 12



SOP ¢ AB

|\

i

|}

wember BC

=

=

Member CD

Mgy = ‘_‘:;2\ =+ 11.25 kN-rm
— 80‘(3)(1

Mec = =742 =-15kNm
’\{CS = + dz - 45 k'\l-m

geflection equations

— 2E7I .
e g 2 (0, )
- 2E1 35
l‘n‘.\9=—3 IS;T(SS_?)
El 3EIs
Y 2Er1 _ 35
Mg, = Mgy + T(ZGB +8, _T)
2ET 33
Ms4=+11.25+T(298_T)
Mg, = 11.25+598_?
Mo = M + 27 (29 +0c)
Ma;=—15+ 2%55(2634‘90)
Mm=—15+1.5565+0_758-ec
Y 2E1
Mg = Mg + —L—(266+98)
2x15EI -
Mc@=45+0-75595+ 1.5 €O,
— 2E1I _@)
Mep = Mcp + —L—(ZGC +0p -7
2EI _3_8_)
Myp =0+ —4—(2% :
3EId
My = s




TR

Al (n,n i)ﬁ)
My 04 7 ¢4

RIAR
My = 0.5 LG~

2]

Equilibrium condition at £,

A,“.\ 4 A’“‘\ - () »
e - JEB Ly £y 4 0.75ENG 16 =0
=) N2 By = g 7
) 3EIS 495
0.76 El0, + 2.5 E0 - —g— =
Equilibrium condition at C,
Mg Mop =0 e
; 10 E/o---%{ﬁ- w0
=5 (45 + 0.75 El0, + 1.5 E10¢) 4 c” g
3EIS _ 45

e e

0.75 El0y, + 2.5 E10c = =5

For horizontal equilibrium, we havo
Hy+ Hp+20=0

- Mg + Mgy — 20 %1 E MG!L—;:-MQQ +20=0
4
Mg + Mg, — 20 + Mg + M + 80 =0

- 3E16 ;
= -3.75 + "E—'I'Og - Selo +11.25 + EMg ~——— + EfD, -
2 8 8 -
3E/d
+ 0.5 EI0, - 3 +60=0
= 1.5 £16, + 1.568, - 12228 - _g7.5

Solving (i), (ii) and (iii), we get
El6g = 12.43; EI8,=-15.43; EI§ =42

Final moments
My = -3.75+0.5 EIOB— 0.375 EIB

-3.75 + 0.5 x 12.43 - 0.375 x 42

-13.285 kN-m
11.25 + 12.43-0.375 x 42 = +7.93 kN-m

I

= Mg
Mga

Mgc = -15+ 1.5 x 12.43-0.75 x 15.43 = —7.93 kN-m
Mes = 45+0.75 x 12.43- 1.5 x 15.43 = + 31.18 kN-m

My = -15.43-0.375 x 42 = -31.18 kN-m
Mpc = 0.5 x 15.43 - 0.375 x 42 = -23.465 kN-m



A/’ - v
actionat A = —A t Mpp - 20 % 4 193 opf
4 - 18280 47,03 ~20

6.34 kN () 4

M = 0,34 kl‘l(( )

: 0 My, .
ri,oﬂmlmm:uonnt D= —4R L . 3108 23 405
HO ook

-— - 5 3 4
= ~13.66 kN (=) = 13.60 IKN (¢)

Hoﬂ/O"m‘ i

- Mpc + My, ¢
yertical reaction & G ( T s J) _( ~7.93 4 31,18 - 80
IR — ) = 141875 v (T)
. Mpae 4 Moy 480 % -
Jertical reaction at D= = g’““—*‘;f‘—i)—i“i _ =7.93431.18 4 240
v 4 =65.8125kN (1)
arernatively b= 8O- V,=80-14.1875 = 65.8125 ki
‘ o torce and bending moment diagrams:
~aking outer surface of the portal frame as reference face
aKiNd .
, ply supported moment i _ 20x3x1
{\,‘a\r;mum simply supp tin AB = i — 15 KN-m
- : 80x3x1
yaximum simply supported moment in BC = ———— =60 kN-m
14.1875 kN
-
< 4 13.66 kN
13.66 kN
65.8125 kN &
6.34 kN A 2 13.66 kN
Shear Force Diagram
34.63 kN-m
31.18 kKN-m
7.93 kN-m ® S
7.93 kN-m @ 31.18 kN-m
= 3 c
©
5.73 kN-m é
@ A @ D
13.285 kN-m 23.465 kN-m

Bending Moment Diagram
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{ MULTIPLE CHOICE OBJECTIVE TYPE QUESTIONS }

The moment arca theorems in the structural analysis
fall in the category of
(a) Force method

(c) Stiffness method
The analysis of statically indeterminate structures by
the unit load method is based on

(a) Force method concept (b) Stiffness method

(c) 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 (b) Reactions from supports
(c) No reactions

(d) Strains in some members only

The method of virtual work in the analysis of structures

(b) Displacement method
(d) Iterative method

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

10.

11.

(a) All elastic structures () Plastic structures
(¢) Symmetrical structures only
(d) Prismatic element structures only
Castigliano’s first theorem is applicable
(a) for elastic structures
(b) for all statically determinate structures
(c) only when priciple of superposition is valid
(d) None of the above.
The Muller-Breslau principle in structural analysis is
used for '
(a) Drawing influence line diagram for any force function
(b) Superimposition of load effects
(¢) Writing virtual work equation
(d) None of the above (IES 2012)
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)

" 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
(¢) requires only statical equilibrium equations for its

analysis
(d) will have zero deflection at its ends.




12,

14,

16.

17.

18.

19.

20.

See——  —

By which one of the following methods is an approximate

quick solution possible for fiames subjected (o transverse
londs?
() By cantilever or portal method
(h) By strain encrgy method

(¢) By moment distribution method
() By matrix method

A statieally indeternuinate structure is the one which

(@) cannot be analyzed ot all

() can be analyzed using equations of statics only

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

(d) can be analyzed using equations of compatibility
only

The three moment equation in structural analysis is
basically a
(@) Stffness method

(b) Displacement method
(¢) Encrgy method

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

factors of all the members meeting at any joint is always
(a) zero

(b) <1 (c) >1 (d) =1
For prismatic members, stiffness factor is
I 1 AEl
-— 1’ —_— pEa——
(@ 7 ()] £ (c) EI (@) 7

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

G L

(@ =3 ) 5 @ -3

The absolute stiffness of a prismatic member with one
end fixed is

1
(c) 2

2EI 4EI
(@ =~ ®)
(o) % (d) none of the above

The absolute stiffness of a prismatic member with one
end hinged is

(©) % (d) none

In the Fig. shown the degree of external indeterminacy
is

Fig. 10.93.

(a) 1 (c) 3

(b) 2 (d) 4

e

21,

22.

24,

25.

26.

27.

In the Fig. 10.93, the degree of internal inde(m
' Elc
is

(@) | h) 2

© 3 (d) stable and dclerminatc
What is the degree of kinctic indeterminacy of i, fra
shown below if axial deformation is neglecteq

pa

Fig. 10.94,
(a) 6 (h) 8 (c) 10 (d) 12
What is the degree of kinetic indeterminacy of the beam
shown below

AN

Fig. 10.95.

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

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

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

The kinematic indeterminacy of the beam is

Hinge

2 3 4
mrr T
Fig. 10.96.

(@5 (6) 9
(c) 14 (@) 15

The kinematic indeterminacy of the frame is:

Hinge —NT——

1@ 0]

TITTNTTY

Fig. 10.97.
(b) 6 (©) 8 (a) 10

What is the degree of kinematic indeterminacy of the
frame shown below if the axial deformation is ignored?

(a) 4

AN AN
Fig. 10.98.

(a) 8 (b) 10 () 12

(d) 14



4

29.

32.

33.

34.

et 91

what is the degree of static indclcrminncy of the be
shown below?

Fig. 10.99,
(@)1 (b 2 (©) 3 (d) 4

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

P
§frvvv\ ' E
Fig. 10.100.
@1 (b) 2 (© 3 ) 4
A suspension bridge with a two-hinged stiffening girder
is
(a) staticaly determinate
(b) indeterminate of one degree

(¢) indeterminate of two degrees
(d) a mechanism

am

TN

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

o

VA%
Fig. 10.101.

(a) 6 (b) 11 (c) 12 d) 21

A suspension bridge with a two-hinged stiffening girder
is

(a) statically determinate

(b) indeterminate of one degree

(c) indeterminate of two degrees

(d) a mechanism

What is the statical indeterminacy for the frame shown
below?

O
O

i

mm

i T
Fig. 10.102.
(a) 12 (b) 15 (c) 11

The portal frame shown below will

lw

(d) 14

LI LI
7777777 7777777
Fig. 10.103.

(a) not sway (b) sway towards left

30.

37.

38.

39.

40.

(c) sway towards right
() sway cither to left or right

I'he influence line for force in member DC of the truss
shown below will be

Flg. 10.104.

(a) A B () ALt
©a b () AACVB

The moment required to rotate the near end of a prismatic
beam through unit angle without translation, when the
far end is fixed.

B 2E SEL -, 4E
@ O @7 :
(IES 2012)

A suspension bridge with a two-hinged stiffening girder

is statically

(a) Determinate

(b) Indeterminate to 1 degree

(c¢) Indeterminate to 2 degrees

(d) Indeterminate to 3 degrees (IES 2012)

The expression given by Castiglianos first theorem to

determine the deflection component of any point on

structure is

(@ [X M
EI pP

pM ) dx
© -[M[pPJEI

In the moment area method, the difference in slope

pM dx

@ J-pP El

(d) None of the above

between any two sections of a loaded flexural member

is equal to the

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

M
(b) Moment of the = diagram between these two

sections

1 M
(c) 3 x area of the i diagram between these two

sections

1 M
d) 5 x moment of the F 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 -Z_-I diagram between A and B




41

42,

44,

46.

47.

48.

49,

(b) Moment of % dingram between A and B3 about A

{c) Moment of ’,y; dingram between A and BB about B

1
() S M area of ;—; dingram between A amd B

“

The conjugate beam method falls in the categoty of
(a) Force method (b) Stiffhess method
(€) Displacement method () None of the above

Bending moment at any scction in a conjugate beam
gives in the actual beam
{a) Slope

(¢) Deflection

(b) Curvature
(d) None of the above

The fixed support in real beam becomes in the conjugate
beam is a

(a) Fixed support
(¢) Roller support

(b) Hinged support
(d) Free support

The three moments equation is applicable only when

(@) The beam is prismatic

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

(¢) The span are equal

(d) Threre are atleast 2 spans.

Which arc of the following is true example of statically
determinate beam?
(@) One cnd is fixed and the other end is simply supported
(b) Both the ends are fixed
(c) 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

in the same direction as M

o M
) 2

M. .
(c) = 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

1o a moment M at the prop end B. The moment at fixed
end A is

50.

51,

52,

53.

54.

55.

56.

S ~

M 3u
@M 5 @M B3

ant El, shown j
A fixed beam AB, of consluzl i r]()m the figure
helow, supporls a concentrated load o kN, Whay i
the fixed end-moment Myap At support A?

10kN
Mero £~
Cn

2m-—»lc EB)

Fig. 10.105.
(b) 6.0 kN-m
(d) 9.5 kN-m
(GATE 29y,

If the free end of a cantilever of span L and flexy,
rigidity EI undergoces a unit displacerpcnt (withoy
rotation), what is the bending moment induced at the
fixed end?

3E] 4EI
. (a) z (b) 2

(a) 4.8 kN-m
(¢) 7.2 kN-m

5E]
© 7

6E]

e
(GATE 2008)
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,? .

MA
3 c - F
(Ag EB
le— L2 —bte— L/2 —]
Fig. 10.106.

(b) PL/2 (c) PL/4

Oe— 7

(a) PL (d) PL/B
(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 as
(a) Torque for unit moment I

(b) Torque for unit twist

(c) Moment for unit twist

(d) Torsion for unit twist

The stiffness method in structural analysis is also known
as

(a) Unit load method

(b) Consistant deformation method

(c) Force method

(<) Displacement method (GATE 2006)

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




60.

61.

62.

(¢) Flexibility for unit translation

e

a3y

(d) None of the above

The clements of flexibility matrix of a structure
(a) are independent of the choice of coordinates
(b) are dependent on the choice of coordinates

(¢) are always dimensionally homogencous
(d) both (a) and (¢)

An increase in temperature on the top fibre of
supported beam will cause

(@) Downward deflection (b) Upward deflection
(¢) No deflection

(d) Angular rotation about neutral axis

a simply

(IES 2011)

ad undergoes a slight
able answer from the

A fixed beam with central point lo
settlement at one end. Select suit
following:

(a) Moment induced at both ends will be same

(b) Moment induced at the end that ha

\ s undergoes
settlement will be maximum

63.

64.

Flexibility matrix of the beam shown below is:

5 A2
T3E|2 8

N 1©

Fig. 10.107.

T@

Al

Cc

: A . . .
If support B settles by & units, what is the reaction
at B :

(@0.75A (b)3.0A (c) 6.0 A (d) 240 A

(IES 2010)

What is the value of flexibility coefficient /|, for the
continuous beam shown in figure below?

1 BB @ E @
(c) Moment induced will be maximum at the end having 4 "4}" "’4;"
no settlement
(d) Zero moment at the end that has settled y l i IRZ'VZ
(IES 2011) .

A uniformly distributed load (w) of length shorter than

~

Fig. 10.108.
the span crosses a .grider. The bending moment at a L3 L3, LJ L3
section 1n grider will 'be max1mum‘ when (a) 3EI () 2EI © BEI S 1.2E1
(a) Head of the load is at the section (IES 2010)
(b) Tail of the load is at the section - . . A
(¢) Section divides the load in the same ratio as it divides 65. Euler crltlca! load of a colum restrained against rotation
the span and translation at both end is
(d) Section divides the load in two equal lengths T
(AES 2011) L et
Consider the following statements relating to structural 1
analysis: . ’ .
1. Flexibility matrix and its transpose are equal Fig. 10.109.
2. Elements of main diagonal of stiffness matrix are E EI 1.33 R2ET 2.02 n2El
always positive . (a) o B =7 (o) > >
3. For unstable structures, coefficients in leading . L L L L
diagonal matrix can be negative 66. The pin jointed plane truss abcd supported by means
Which of these statements is/are correct? of links as shown in Fig. 10.110.
(@ 1,2and 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 [36 9]
2 9 4 ) ) _ Fig. 10.110.
What is the corresponding stiffness matrix [S]? ‘ (a) Stable'and determinate
EIT36 -9 Er|3e 9| - * (b) Stable and indeterminate
(a) '[S] = 6{—9 4} ®) [8] = 5\:9 4] (c) Geometrical unstable and has the internal .
indeterminacy
EI[4 -9 EIl4 9 (d) A mechanism
() 18] = 5[—9 36} (@. 151 = 6_3[9 36] 67.

Which one of the following statements is correct?

(a) In slope-deflection method, the force are taken as
unknowns

(IES 2010)



(b) In slope-deNection method, the joint rotations are
taken as unknowns

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

() Slope deflection method is also known as force
mcthod

68.  The deflection at the free end F of cantilever beam HF
having uniform flexural rigidity E7 is

p—
P el

Fig. 10.111. 73.
P2 PI? spL? pL?
@3 Oy O3 @R

(GATE 2008)

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

1 74.

Fig. 10.112.
(a) 7 EL/L? (b) 4 ~% EL/L?
(c) n EL/AL? (d) 2 n2 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
1
C L L L
Fig. 10.113. 75.
(a) AB and CD (b) AD, BC and DE

(c¢) BC and DE (d) AB, BC, CD and DE

71. What is the value of vertical reaction at A for the
frame shown in figure below?

T B C
4m ) o«—10 KN/m
l A D
fe——5m—>i
Fig. 10.114.
(a) O (b) 10 kN (c) 16 kN (d) 20 kN

(IES 2009)  76.

72. The reactions R and R, of the beam simply supported
on springs having stiffness K and 3 K are

”E:&k

T

i

v
Flg. 10.115.
(a) P/2 P/2
(b) P/4 3 P4

(¢) 3P4 P4
(d) 3 P18 P8

The bending moment at b of column ab by the porta)
method of analysis

b c
il
21 I L
a d _L
—L —
Fig. 10.116.
WL WL WL
(a) e (b) B3 (c) WL (@) 3

The bar force bd in the truss beam bracket abcd is

_1__3>a b c
_L§>4|_L_.|

Fig. 10.117.

(@) %(ccmp.) (6) W V2 (comp)

(¢) W (tensile) (d) W 2 (comp.)

What is the force in member AB of the pin jointed
frame as shown below?
A L B .p
L L
L
Fig. 10.118.

(a) P (tension) (b) P (compression)

P .
(¢) —=/(compression) (d) zero (IES 2006)
V2
If members are axially rigid the number of independent
degrees of freedom of joints of the rigid frame abc has is

b

Fig. 10.119.




1. (@)
11. «©)
21. (d)
31. (B)
41. (@)
51. (d)
61. (b)
1. (¢)

2. (@)
12. (a)
22. (d)
32. (b)
42. (0)
52. (©)
62. (¢)
72. (¢)

3 (a)
13. (o)
23. (b))
33, (o)
43. (d)
53. (b)
63. (¢)
73. (a)

14.
24,
34.
44.
54.
64.
74.

fANSWERS } -
@ sk 60
(d) 15. (¢) 16. (a)
(b) 25. (c) 26. (c)
©) 35. (b) 36. (d)
) 45. (c) 46. (b)
(b) 55. (d) 56. (b)
(d) 65. (b) 66. (c)
75. (d) 76. (d)

(c)

7. (a)
17. (b)
27. (a)
37. (¢)
47. (a)
57. (b)
67. (b)
77. (d)

8. (c)
18. (h)
28. (b)
38. (c)
48. (h)
58. (h)
68. (b)
78. (d)

nn s o1

9. (a)
19. (c)
29. (d)
39. (a)
49. (b)
59. (c)
69. (d)
79. (b)

on 7\

10. (d)
20. (h)
30. (b)
40. (5)
50. (c)

60. (c)

70. (b)
80. (c)

nn I
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