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Structural Analysis

4: Method of Indéterminate Analysis

CHAPTER

Delormation in slruclures are caused by
{a) exiernal lorces only

(b) temperalure

{¢) wind and earthquake

{d) tarces and temperature

In the case of 4 roller supporl the net conslirainl
along which of Ihe following direction must be
zer0?

(28) Parallel 1o the axis ol the member

{b) Parzlieltothe plans onwhich the roller rests
{c) Perpendicular to the roller

{d) None of lhese

The extensional rigidity of an element is

{a) AEIL by 4EHL
{c) 6 EnL2 (d) AE
vihere

A = area of cross scclion,

1 = sectiona! moment of interlia,

L = length and '

E = Young's modulus

Unequal setilements in lhe supporls of a
stalically delerminale structure develop

{a) reactions from supporis

{b) member lorces

{c) noreaclions

{d} farces in limiled members

A tigid-jointed plane frame as shown below

Qb

{a) will sway to leit (D) will sway lo right
(c) will not swa){ {d) none of these

Consider the lollowin’g slalements related to

Casligliano’s lheorem: ' i

1. I provides a powerlul (ool for the analysis
of stalically indelerminale slruclures

2. Itis based on (he energy concept

3. It can ba readily derived Irom Betli's
generalized reciprocal theorem )

Which of these slatemenl isfare correct?

a) bolb tand 2 (b} both 1and 3

(c) only 1 (d} 1,2and 3

Consider the following statemens:

1. Column analogy mathod is & force mathod
of anmlysis. .

2. Flexibility of a struclure is the disptacement
caused by a unit forca.

3. Stiltnass of a structure is the force required
for unil displacement.

Which of these stalemenis isfare corcect?
(a) both 1and 2 (b) both 1and3
{c) both2and3 (d) 1, 2and3

The lotal sieain energy of a member on account

‘of axial force (5) is given by

The carryover factor in a prismatic member whose
tar end is hinged is

fa) 0 b 12

{c) 3/4 @ 1

Q.10

Q.1

Q.12

Il ong end of & prismalic beam AB with fixed
ends is given a wansverse displacemen! a
wilhout any rotation, thenthe ransverse reactions
at A or B due lo displacement is

6Ela GEIA
@ 7 O
12614 12E{A
© = {d) -
The lhree momants ecuation is applicable only

when .

(a) the beam i:. Mgau‘c

{b) there is no seltlement of supporis

{c) there is no discontinuity such as hinges
wilhin the span

(d) the spans are equal

The lixed-enced beam AB has a span of
3000 mm and is of uniform cross-seclion. The
plastic moment capacily (M) of the heam's
cross-section Is 1.5 x 10% N-mm Tha beam will
behave like a simply supported beam when the
magnitude of (he distributed load p allains a

[ 74

{a) 100 Nfmm (o) 20 Nfmm
{c} 200 Nfmm (d) 500 N/mm

Which of the lollowing structure will experience
sway?

i

Selecl the correct answer using the codes given
below:

Codes:
{3) 1and 2 {b) Tand 3
{c) 3and 4 {d) 2and4

Q.14 In the struciure shown in the given figure, the

fixed end momeni at joinl A is

A td 8
g i E

ERTARTAR IR R

PL . SPL
@ 15 ® 25
7PL . PL
© & @ %



Q.15 Theslmucture showninthe given figureisslabla it “ M

ok Zutucit 21,% 3 ) /?Z! 8 ¢ A% -] ‘5>:mm-m
. SRR DS e W | T ] B
; s i - ..L be— 3 m —ef— I m o]
prome ¥ e f ] (- ‘;- ¢ % } j — T ! b
@x=2 ) 2c=y ) (@) 150 kN-m hogging
e} Vex=y ) x=2 @ M, ) My b {b) 300 kiN-m sagging
- 3 . (c) 150 kN-m sagging
Q.16 The correct bending moment diagram for the M, f M, - @ 10 ©) 20 ' {d) 300 kN-m hogging
middle colwmn of tha frame as shown is 1 My @ P )
’ » {c) 25 @ e ' Q.24 A fixed beam AB of span L carries a uniformily
mm% .19 Astatically determinate truss POR|s subjected Q.22 Tha given figure shows apartal frame with loads distributed toad w per unit length, During loading,
T loatemparaturerise AT, A, Eand g are conslant ) - the suppor 8 sinks downwards by an amount
L ¢ ! f for all meinbers. The {orce in member QR due ' 'L“
_L : to this lemperaluro increase is S.If b= L. whal is the lixed end moment
rxip wenm ' T2Er
I e e 2 a 87
- H X
: w2 wi?
@ ) ® g @ 35 © 5
Q, ) A
A .ﬁ, Thg bending moment diagram for \his [rame will ) iz"a ) Zeo
. b L { ‘ be . t
o .
© @ (a) EA= DT (o) J2EA«aT Q.25 Match List-l (Names of persons with whom the
. (© EAATL (@ None of these @ / methods of analysis are associated) with List-ll
Q.17 ¥ the flexural rigidily of the beam 8C of the . ; . a X {Mathod) and select the correcl answer using
~ portalframe shown inthe given figure is assumed Q.20 Afadendbeamcarriesaload Wand clockwise lhe codes given below the lists:

moment WL at a distance 'x' from one of the List-l

;' Jabezem, e the al displacement of fixed ends. Then the value of '’ such that the

* tha beam would be . - il 1. Clapeyron
moment al one ewlha and is zero will ba - 2. Hardycross
P————-rj ' 3. lLame
Ai f 8 4, Euler
i e’ ¥ List-
L ©) A. Moment distribution method :
——e L ’ 8. Method for delermining crippling loadona
ﬂ] o [ ' pping
{ (Jé«r ] ﬂl‘g » S column
o L ‘ . C. Theoremof Three moment
L S X N . N
@ /P ) AP (c} @ 1) { \@'1) . g de;le cylinders
= L odas:
3¢t 24Er ()] . 1 2 3 4
[ors PP Q.21 The g‘wen ligure shcws‘a portal lzametbnih one . @ C A B D
fc} BE @ &5 end fixed and other hinged. The ratio of the b A C D B
) s ) ) (.23 A propped cantitever of uniform Nexural rigidity © € A D B
Q18 Whal is the fixed end moment for the beam fixed end moments 7z * due lo side sway will ’ is loaded as shown in Ihe given figura. The @ A B D C

shown in the figure given below? be hending moment at fived and A is

'



Q.26

Q.27

Q28

The distribution faciors for members C8, COand
CG for the frame shovm in the ligure (£ constant)
will be respectively

10kN
I-—-im——'vi
B8 4]

E
am |7
5n
A 7m

) G

{a) 0.24,0.28and0.48
{b} 0.24,0.48and0.28
{c) 0.48,0.24and0.28
{d} 0.28,0.48and 0.24

A portal frame is shown in the given figure. If

400 ,
8 =0g =g radians, then the value ol
momenl al Bwilt be
p—ypB [

L
1

Al o
| 0m g

{b) 240kNm

{d) 480%Nm

{a) 120KkNm
(c) 360kNm

The possible direction of sway of the rigid [rame
as shown in figure is
110 KN
0

10 kNl ®

F1m Ay me

Q| s )

A 8

(@} is lowards left

(b} is rowards right

(c) does nal exist as there is no sway
(d} cannot be ascenained

30

3

ury

.29 Match List-1 (Melhod) wilh List1l {Factor) and

select the correcl answer usmg the code given
below the lists:
List-1
A. Momenl disiribution method
B. Skope delleclion mathod
C. Kani's method
D. Forcemethod
Uist-t)
1. Rolationfactor
2. Flexibiliy '
3. HardyCross @
4, Disptacements
5. Stilfness matrices

-ﬁh—l.hm
o -
[SEANE RN

The Iigure below shows a rigid frame. It D is
lateral translation of the jeints, slope dellection
equation for the member BA can be wrillen as:

40 kNfm
| I I |

4
m

[3]

7]
Constant

P—3m—

(d) Mu,, =30+ 25’(20 -——-]

Four identical beams AE, BE, CE and DE has
been rigidly jointed al £ The poinl C slips and
rotales along with member tirmly fixed at £,

Q.az

Q33

Q34

Which ona anign tollowing is correct?

{a) Thereis normOmenl onlha members,

{b) Except at C, there is no moment on the
members of frame.

{c} Except al £ and E for member EC, no
moment will be there on other members.

{d) All the members are subjecled o moment.

Afixed beam AB with a cenlral hinge Cis built
of two components. AC is rigid and CB has a
moment of inoriia 7. When suppart Aylelds and
rolates through 8, what is the moment at 87

.“ !

1
E£i9
@ 52 o 22

{
© 35!0 @ 4E18

For'a symmetrical confinuous beam as shown in
the ligure given below:, which one of the following
is carrect in respect of distribulion faclors at 87

A ) i c o

T [3] T E T & T
e e A Ee

(@) ByyiBpp=3:4 (b} §yi:Spc=1:2

() By :Bgo=3:2 () Bgi8,c=3:8
A plang irame is loaded as shown in figure. The
rolations are indicated as 8, and 8 and sway is

indicaled by the symbol 4. For the given frame
which of the following slaiement is correct?

[

q=

oo

o
[R—

{a) 8; =0, Als present
{b) 0y =-8,; &is present
{c} 8;=0; Ais absent
{d) 8, =0 Ais absent

Q.35 Theshearequation {or the portal rame as shown

belowis

—T A Y

457

e ]

Mo+ Mac Mec, p_
@) %7 = +P=0

{©) —-—~—~MM+M‘“-%‘5’-+P=0

&

(o) Moo

Q.36 Whatis the reaclion on the hinge Clor l?;ebeam

L

wﬂ&+Mfc +P=0

L

A_déglfME,_,_M _
T ﬁ-ﬂo—ﬁ

as showninthe S:gute"

whkN/m



Q. 37
#l

If a conlinuous beam as shown in figure below-
;. is subjected to unilormly distributed load of w/m

run, then the value of cenlral suppon reaction

. bacomes zero it central support sinks by

wim

'ﬁ £1 = Gonstant Zg E1=Constant i,

; — L }- L i
Tnit St
{a) PAES 1] 3341'_:!
10ut’ 5 wtt
© 354g7 @ wE
Q.38 A plane rigid joinled siecl frame with lixed

Qas

supporis is acled upon by acouplo Mas shown
below. In order to find moment induced at the
fixed supporis, moment distribution was carried
out. The ratio of momenl al support A (o that al
Bis

@ 1:2
) 1:4

A iwo span continuous beam ABG (4B = BC)is
fixed at A and simply supporied at Band C. The

oy 2:1
(d) 4:1

P beam is only joaded in the span BC. The flexural
tigidities of two spans are equal and suppons

Q.40

are at the same level. I M, and M), ara the
momeMs at supporl A and B respeclively, then
whicho! the following relationships is corract?
@ M, =M, L) M, =-2M;

(&) M,=05M; (d) M,=-05M;

The magnitude of fised end moment at support
‘A" of the fixed boam loaded as shown below is
1 A W
A v f K

po——p e po—— L —=

Q.41

Q42

Q.43

@ M+ 24, (b)‘?. Ml-;Mg ,
© 3 @ 3

The folkraing methods are used for structural
analysis;

1. Maca u!aysmeihod

2, Coluonanalogy n;emod

3. Karigmethod

4. Methad of sections {

Which of the above methods are used lor
indeterminale struclural analysis?

(@ tand2 {by 1and3

{c) 2and3 (d) 2,3and4

The rotation at joint £ of portal frame as shown
in figure for members C8 and COwill be

AL D

{a) Same (o) Diflerent
{€) Zen {d) Noneotihese

A propped cantilever A8 carries a uniformly

distribuled load of gfunil length, In this condition

qf?
the momenl reaction M, =

( q!unulv:num
ql’ ‘m@oﬁmaﬂj
,’. - x
Wwhat is the clockwiso moment required at Blo

make the slope of the deftection curve equal 1o
28107 '

a &
@ % ©
o &
{c} 2 © 3 '

Q.44

PL

) AL ) &

PL PL

o T (G)] B
Wnich al the lollowing slalement about momeny

Q.45

" {a} It is based on snmullaneaus equations of

Q.48

Q.47

A portal frame is shown in figure. Beam s having
intinite flexural rigidily and all members are
inextensible.

If a point load Pis applied al Bin lhe direction
fram 8 to € then magnilude of moment M, will
be

distribution melhodis correct?

-equilibrium.
{by I is nol applicable for beam wilh variable
cross-seclion,
(e} The carryover (actor cannot be greater than
one.
{d) This meihed yigld exact resulls.

Consider the [oliowing stalemants: Williot - Moh

diagram is used la delermine {he deflection in
1. anarch o

2. aluss ¢

3. arigidtrame .

Which of lhase slatemenl(s) is(are) correct?

(@) only 1 {b) only2
{c) oniy3 {d} 1.2and3
Adixed beam AB of flexural rigidity £/ and spal

{ carrics a uniformly distributed load, wper uni
tengih, The amount of vertical deflection that th
suppaort 8 must sellle for no fixed end momen
al8is

Q.48

wit wi
wh y wi'
© 725 @) FaEr

Atwo spanconlinuous beam ABC was subjected
1o concentraled joad of 50 ki at middie of span
BC. Under he action of load, the middle of the
span BC undenvent a downward dellection of
0.05 m and lhe middie of span ABunderwenl an
upvrard dellection of 0.02 m. When 20 kN and
30KN loads are applied simullanecusly almiddle
of spans AB and BC respectively, then dafleciion

. at middle of span BC is

Q.48

Q.50

(@) 0.035m
(c) 0.022m

(b) 0.024m
{d) 0.04am

A conlinuous beam ABCD is shown in tigure.
The restraining mement at Cis

BOKN 50 kN
- S S X
1 Wi E

| 4 @ —t+—— & e 2 et 2 M

(a) 28.89KN-m
{¢) 171.11kN-m

(b} 40.82kN-m
(d) Zero

In the following diagram, all (he members have
same flexural rigidily. The lixed end moment
developed at support A will be

B
[P~ — )
LE
‘“H L& D L& l
P
LE
PL PL
(@) 3 {b) 5
PL PL
© & {dl} 3



Q.51 Based onligure as shown below, the reaclion at
Alis
100 kN BOKN
Im ; 3m 1 m¢ Im

f 20 fw ¢

]
() 30kN {(b) 37kN
{¢) 40kN {d) ASKN
Q.52 In lhe figure as given below, fixed end moment
at B is ’
00 kN-m E

W\ won 4

A :] c

' 12m i 18m i 4m -
{a) 28.B0KN-m (&) 10.80kN-m
{c) 0 (d) 12kN-m

Q.53 On the basis of ligure as shown below, the
relativa stillness of members BAand BCwill be
respectively

24 kN 40N

5.5m l 15m 1.5mm|.5m‘-
f s P \o
8

A [
87 9 Bf 74

{a) 74" 73 {b) 24 31
97 174 9] 8

© 75 @ 5521

Q.54 Inthe ligure given below, the vertical reaction al
Awill be

24kN

24 kN

(a) 225kN {b) 46.5kN
(c) 48 kN {d) S0kN

Q.55 Inthefigure shown below, whal willbe the carry

over factor from A (o 87
A ; 8.
LIz
Li2
(a) 1 by 1.0
3 b 1
1 ) 1
(¢} <« z , W > 2

L)
Q.56 In the figure given below, if slope at Bis iy and

slope al Cis i, then

im
6 kN ==—-in

A TR . == p
(@) =1, {b) iy, =-i_
{c) 1,=2i {d) i,=2i,

Q.57 In the figure given below, il 3 is the 'dellection’

and the slope at 8is i, then M, will be

60 kN

@ %E}ab-—g-fzs () Elf‘,—%Ea‘a

(c} Efiy - %E.’ﬁ () Efiy- %E/&

Q.58 Consider lhe frame as shown In the figure. A
moment of 80 kN-m acts al the joint O, Given
Ihal lhe suppor at Bfails at anymormant grealer
than 18 kN-m, then Ihe given slruclure is

D
LEr
GBkN-m

A E> LEF ’o‘! LEY \)Ec

\‘;—\:

LES

(a) unsafe

(b) saie

{c) just sale

{d} canno! be determined from the given data

Q.59 Assertion {A): In lhe analysis of rigid rames,
the usual practice is to consider the sirain energy
due 1o llexure only.

Reason (R): The slrain energies due 1o axial

and shear forces are usually quite small as

comparead 1o that of (loxure.

(8) Both Asserlion {A) and Reason (R} are
individually true and Reason (R) is the
corract explanalion of Assertion (&),

(b} 'Both Assertion (A) and Reason (R} are
individually irue but Reason {R) is NOT the
correct explanalion of Asserlion {A).

{c) Assertion (A}is lrue but Reason {R}is false.

(d) Asserfion{A}is false bul Reason{R}isirue.

1

(.60 For the simple {rame, whose all the members
are identical and are of langih L and flexural
rigidily £/, is shown below,

by
AS-————FO%E 8

]

The correct selof bending moments sz. Maﬁ.
#,) that will develop at O in the thres beam
elemenis 04, 08 ang OC respectively, sre

(ﬁi’ﬂﬂ) (&ﬁ“_’f)
S ETIRECRETY 8 'B' 8

M 4M
) {‘;—'&T)

Q.61 The slope deflection eguation al end 5 of the
member ABfor the frame shown infigure is given
by

81N
2m 2w

im im

Arx 3m

A )
{8) Mp,=3.375+ Elty

{b) Mgy =-3.375 + E19,

{Q) My, =-1.125+05E18,
{d) My, =3.375 + 0.5E/0,

Q.62 Aporlal frame is as shown in figure {i). The end
moment diagram for the samo paoral frame is
shown in figure {ii}. Tho value of sway force Pis

8 wim C




Q.63

®

+ -1 Sagging on ointer face
—=+ Hoggng

{a} 7.5kN
{c) ¥7.5kN

Statement (I): In a symmetrical portal rame wilth
oneend fixed and the other end hinged, the fixed

(b} 1OKN
{d} 25kN

* end bending moment induced at each end of

the hatizontal member of the Irame due to the
sinking of hinge supporl by an amount A s
directly proportionalio A

Statement {11): The fixed end bending moment
induced at each end of the horizontal member

of the frame is given by SEZIA .

{a} Bolh Statemen! (I) and Stalement {i} are
individually rue and Statement (i} is the
correcl explanalion of Statement (1)

{b} Both Statement (§) and Statement {il} are
individually true bit Statement {(#1}isNOT the
correct explatiation of Statement {1).

Method of Indeterminate ﬁ.nafysis

1.
1
21.
31,
a1,
51.
§1.

@ 2 (b)
{c) 12. (¢}
{a) 22 (g)
d 32 (c)
e} 42. (b)
) 52 (a)
{a) ©2. {c)

3. )
13. (b}
23. {a}
33. {a}
43. (¢}
53. {d)
63. {(a)

4. {c)
14. (b)
24. {d)
34. (b)
44. {c)
54, {a)
64. (b)

5 (a}
15. {d)
25. {c)
35. {b)
45, (¢)
55. {c)
65. (b}

{c) Statement(l)is ruo butStalement {ll) isfalse.
(¢) Siaterrant (1) is false but Statement {I1) is

Tue.

Q.64 Forthe beam shown infigure, moment required

1o produze unit slope at Bis

14

Ef kNm.

c

i

§

ﬂ’a
i ‘p@’l

2,

@) 3
{ct 4

4m— + Im

) 2
d 7

Q.65 Find the veriical deflection 8§ of the rigid block as
shown Infigure.

R 1 B

o | Ef .

1 D

°q = O

_‘l‘f, wi?

@ 38 ) 2587

wi® wi

c} BET @ &5

6. (d) 7.(d) 8. (dw‘!;s, (a)
16, () 17.(d) 18.{b) 191 {d)
26. (b} 27.(b) 2B.(c) 29.({a}
36. {d) 87.(d) 3B.(d) 99. (c)
46. [b) 47.(c) 48.{c) 49. (a)
56. {b) S57.(a) 5B.(b) 59. {a)

vlv
CG

10. (d)
20. (a)
30. (b)
40. {d)
50. {b)
60. {d)

Method of Indeterminate Anal

1.

10.

Sirain energy dua o shear force = j

{d)
Delarmalion in struciures are caused by forces
and temperature.

(d) ;

Product of £ and A is known as exiensional
rigidily. :

{c) .

In statically delarminate struclure, siructure
develop no reactions on setllement whilg in
siatically indeterminate slructure, structure
develops reactions,

(a)
A frama will sway lowards 1he slde which has
lesser /L (relative stillness)

.

(@)

SPdx
\rain energy due to axial loading = | =——=
Siral oy i ing J SAE
M ds
2E1
§Uain enargy due lo shear = [E%dv

Strain energy due to bending =J’

Sds
2GA
where A, = Shear area

‘ L
Slrain energy dug to torsion = @;

Strain energy in hollow circular shall
. 1zm:|x-l{x &+ d*
4G 0

D = outer diameler of circular shall
d = inner diameter of circular shalt

(d) !

Ma
GA - ; !I 8

ysis

11.

12,

14,

15,

16.

17.

IMg =0
Vsl = Mg+ My,
6ELA 2
Vaxl = =2 *
12E€1A
V= 5

{c)

Three moment equation was developed by
Clepeyran and Bertol. lLcan be used for beams
having different moment of inerlia, seitled

_suppons, unequal spans bul no disconlinuity

within the span.
()
pLZ
EF) =M‘,=1.5x10”Nmm
12x1.5%10°
= p= ——— — =200 N/mom
{30007
{n)
Arca of bending ctaqn.-nﬂarhalrolbca:n:zem
e k
Diviging lixed beam into two pans

M\

A’ A" CM *}

1 l[ﬂ. ,,1(&,,&) SLomM M

2'al4Er) 2\ 4 2 J2E1'4 4L BEI
5PL '

=M= E

(t:l)2 2

wx 2w

I Bl

{d)

There will be no moment in cenlral column.

(d}

As the beam BC has no rigidity, so end B of
coclumn ABbehaves as [ree end.



18,

19.

20,

21,

For a cantilever beam subjected lo concentraled

load et Irge end, lhe slillness is 3TE-'-

Stillness of given sysiem

_3El JEl _EGEI

TR

P

So displacement of poinl 8= &
{b}
As the beam and loading are symmelrical so
fixed end momenlts will also be same. From
Moaht's thearem (the end rotations being zero)

the area ol Iree and lixed bending moment
diagrams will be equal.

Free momen! diagram
MsE
i3 —t n o~

Fixed momeni diagram

My /E

My I _ My 1, M ]

TR Il TR A Ther
3 2

M°='§ M,. OI'M,= E'Mo.

{d)

In a determinate struclure no stresses or forces
ara generated due lo lemperature change.

(a)

Wr(L - ) WL[L-t][?r -2}
r 2

= P+ ZrL 2=
) (J§+1}

(a)

Oue Io sway. the dellection of point 8 will be
equal 1o that of point C.

24.

24, -

BE1A e6.
By = 12
Mo = JE(0.5NA _BEIA
@ (Uz)z LZ
Ma
— = 1.0
Men k
(d} . e

Due to unsymmelsical nature of Irame, the lateral
translation will gecur lowards left. Tharefore
horizonial lorce of equal and oppesile nalure will
davelop on Lhe supports. So correct hending
moment diagram will be {d).

{a

00 kN-m 30.

e 3 ———]
The moment Is wransfarred to point B directly.
Il M, = 300 KN-m

Ihe Mz = % % 300 = 150 kN-rmas the carry over

[actor for beam is -% The direclion of moment

will be anli-clockwise i.e. hogging.
{d) v 31.
Fixed end momen| &l Bdue o
2 .
upL =1'-:L-é— (clockwise)

Fixed end momenl at B due lo sinking of

suppon 8 2.

3
&~ (Ant-clockwise)
. 6E7 x wi’
= 2 x72E]

w? ,
Ty {Anli-clockwise)

Hence linal lixing moment at B

(b)
Rolativo Dlsiribution
Hambar wliffnoss factor
CB Eirs 0.24
Co Eit4 0,48
<G Ein 028
Tota! 29EHSH 1.00
{b)

The deformed; shape of structure will have
transiation at Bg

0+—JE’03 +0;)

2E7 400
S ey ax— ¢
o x3x £ 240 kN-m
{b)
Taking:
- anticlockwise end momant posilive
— anliclockwise rotation al member end

positive
- anticlockwise chord volalion positive
y g0x2x P
FEMy, = ~——F———=-30kN-m
My, = [-30 +?‘-E-{(zeﬂ 3: ))
4+
CH

Since the members are firmly fixed at £ ltis a
figid joint al which all lhe members will have same
rotation. So from siope defleclion equations, all
the members will hava moment,

(c)

When supporl Ayields and rotates through 0, the
whole beam AC rolates due lo ils rigidity, The
dellection diagram of beam ABis shown below,

Lo

The rolation at end C of beam BC is 5’5“"

Therelore mament at 8is g—?g

33,

34.

35.

36.

{a)

Atjoint 8.
Stitness of B4, iy, = -
Siifiness of 8C, Ky, "f’
The distribulion lactors.
T '/
B kg +k‘,c‘3E.f &7
7
- kpp 45]” - i
Rt b LT
T
By B, =3:4

(b)

The struclure is symmelrical but loading is anti-
symmetrical apoul mid point of BC. H 2.
symmetic slructure is subjected 1o
antisymmelric loading, the struclural response
is antisymmetric. '
Hence, Uy = -8, and 4 is present.

{0}

fo— Lt Lee]

Taking moment of all forces abown C
A—JLB-E&;—XL‘M!“_‘*‘PXLGQ

MAS*‘MM Mgg

i —X 4+P=0

()]
Let Abe the reaction at hinge C,

-
x




ar.

40.

42,

43,

By compatihility.

B = (B
w' _RC RC
8Ef 3Etr 3EI
2RE W
3E7 ~ 8EI
A= —av-i&i.
16
- Hance option{d}is correct.
{d)
win
ALY &
\"«., ¢ A e "@*
‘."‘Mw. ---““
[ L t L »
A= iiﬁi’;
384 Er
A= 5 xwx(ZL}' =5x16w!.‘
384 Er 384F1
A WL _Swh
48EF 24 &I
Hence the valua ol central support reaclion
4
become zero il central support sinks by —*C— .
alice support sinks by 48E4
{d}
M, i ta 2 L
——— Mee | Sl —a
My =35 Ly, =1 L2 =41
{d)
M2 MoA?)
M, = —"2(2 =Bl (2 %=1}
T @y
P
=05 =3
{b)

Rolation at joint C'for members CB and CDwill

be dillerent as fiexural rigidity of both members
are different.

{c)

‘Let the clockwise moment required 1o make the

slope of the deflection curve equal (o zero al 8

44.

47.

be M. Thus a carry over zi{mmant of magnilude

Mo . R
7 will be induced at Ain cloclkwise dirgction.

Taking moment aboul 8= 0
Mo : i

glunit langth .
s)

8 13 M
@ M o
=gz 0
3, g
- .
=92
()

{ENy, — =, means beam will not bend any mare
because its flexural rigidity Is inlinite 5o, column
AB wlil behave as the column shown in figure
below

A

As we know Lhat
24E7 A

g =P
PL-'.!
= 8% g 4
GEiA g
Now My = o PN
_ BEL oA L
& T24E1 T 4
{c}
b wim

48,

50.

©

if support B setties by 4 then

¢ 12 .
il
72E}
. Downward vertical deflection {8)

wi

= A=

T T2EL

b NkA

Using Maxwall's reciprocal theorem,
Daflection at middle of span BC
5 5
2L x30--2
5020755 * %0

1)

(0.05 0.02
50

_-xao-_s?)_xzc] m =0022m

(b)
The eccentric load Pcan be replaced by load A
and moment PL al the joint D, The distribution
factor (or the memeber AD, B and COD will b

% {or each, !
PL
My, = 3
1
Carry over faclor for the beam ADis 3
PL
Mo = 5

51, (b)
1004k 80N
m 13"'5;"_!,1 am Tc
Y. vy e
E2Ed!
{ 7503 |45 00
7500 1500
7500 2750 [-7.50 -1 00
o 11250 | 5250 a
~M29 | ~2521
Q 7821 | -FE21 o
Thus, V,x6-100=3 = -78.21
v, = 36.985
=37 kN
52. (a)
. = Mzab-1
#,, = Mase-l)
_ 90x1.23x1.8-3)
=
= 28.B0kN-m
53. (d)
. Relative slittness of membaer
3 1.5} 97
BA= 373 "2
Relalive stifiness of member
Ly
Y
54, (a)
23 kN
A‘!] Am ECLSm %c)
M= 24KkNem
—~ B0 kN-m

My = (24 % 1.5 + 24) = -GO kNm

B.M al A = +30 (carry over rnoment)
V,x4-24x55-24=30



V, = 46.5kN(T)
V, = 225kN ()

55. (e)
The carry-over laclor lor prismatic beam is 1/2,
When Ihe beam is non-prismatic, tho more siill
seclion wil be able lo lake more moment and it
villiransfer lesser amounl of momenl o less stiff
seclion. Thus, carry ovar lactor is expecled 1o
be less than 1/2.

56. {b)
As Ihe [rame & loading are symmetrical,
50, ic = -]'h
57. (@) o
'\7"-4, = A;an =0 .
Mo = '_E%X_s = ~22.5 KNm
My = t\_:i,.,, +EE!—!-[24‘, +iy -%é)
wherel=4m . !
1., 3 L
- EEI'.I: -'EEIB (. P= )
58. (b)
Slillness of AQ = 9_5_’.
1
Slitiness of CO = 3’5_
Stiftness 80 = fff-
Distribution faciors for
3.3 .4
OA:00: 08 = 10°70°70

Moment OF = Momental Ox
distribulion factor of
o8

4
= BOx— =32 kN-m
10

1
e A = =M,
o = 5Mos
= (G KN-m < T8 kN-m
Hence sale,

@
“Joint | Member, flf,',‘;':‘:‘; ol o
w | |3
o op 0 Lo
w | t] |3

Dislribute lhe moments, on respeclive members,
according to Lhe distribution factor.
| -

(a)

, .
Vi = +223 %1 aa756Nm

4%

qu = Ma +-?—?-(295+DA}

"

48.375+ %El (205 +0)

= 3375+ E16,
(Note thal the Irame and loading are symimetrical
and so thera will not be any sway),

(c)

= SkNe

64.

Hpxd =

H, =

kA P=

= P=
{b) .

3
I

20+30

-542=12.5kN -

Hy+Hy=5+125=175kN
17.5kN

YR

o

'agr "4

= k= = 2E/kNm

\-;:i?f't 4

()

A = ]
= iyl
¥eu PR

. wh

- 24E1



