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DETAILED EXPLANATIONS

1. (d)

D =3-R-m=3x4-5-1=6
2. (c)
D,=m+R,-2/=13+3-2x7=2
4. (b)
W o
H = ?sm 0 [6=90°] (. load at crown)
W
H= —
n
5. (a)

Due to symmetrys the vertical reaction at supports A and C are 50 kN each.

100 kN

T 10m | 10m—-T

R, =50kN R; =50kN
From symmetry, R, = R-=50kN
Bending moment at crown in three hinged arch is zero.
Mg(fromRHS) = 0
=R, x10-Hx10 = 0
= H = R, =50kN
6. (d)
M
3 M
Tm M M 3Im M
3 3 T
8. (c)
ILD for moment at C
1.6
-
A ' B
c
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Bending momentat C

M, =
= (1.2+4.8) x 30 = 180 kNm
11.  (c)
2 2
Change inrise of the arch, A = ! z:h ol
2 2
N = GO +40) o106 x40
4x6
A = 0.0261m=2.61cm
12. (a)
D, =
=2-1=1
13. (b)
D = 3-R,
= 3x10-6x3=12
14. (b)
D =3 +r-R,=3x13+5-12=32
16. (d)
2P
| LEI
A | 5 ) —> 2P
5 2P1(12)
5~ " 2FEI
5 2P PP
5~ 2EI EI

_ (%(1.6+O.8)x1+%(0.8+1.6)><4J><30

no. of support reaction removed — no. of restraints added
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17. (b)

Relative stiffness,

Hence distribution factor,

Moment distribution table

18. (a)

Since, Fixed end moment (FeM) M.,

Drawing the MD diagram

I
Kga = 4
3 I 1
Koo = —x—==
5C 4 3 4
Kea = Kge
D.F !
T2
A C
DF 12 | 1/2
0 0 0
15 15
75+ —
7.5 15 15
_-w?
12
wi®
MFBA = 12
Support A B
FeM _le le
12 12
— —wi?
Release 'B' 12
C.OM —wit .
24
Total —W12 0
moment 8
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19. (c¢)
Joint Member Stiffness D.F.
EC ‘%2’) 0.69
E
3EI
EF . 0.31
20. (b)
3EIA 3E(21)A
Sway Moment, Mg, = —5— = ( 2) _ 6E12A
L (2L) 41
6EIA
Sway Moment, My, = 2

A
6 EIA
. . Mea 4 |2 1
Now, required ratio, Mgp, 6E1A = =0.25
L2
21. (a)
Distribution Factors:
Joint | Members | Relative Stiffness | Total Relative Stiffness | Distribution Factor
BA 21 _ 241 0.41
5 60
B |BC 3 L1581 91 0.25
4 3 60 60
1_201
BD 3~ 60 0.34
22. (a)
At joint E,
Fe,and Fg, will cancel each other
. Feg+P =0
Feg = - P
P
and R, = Rc =3
at joint C,
2F, =0
Ro+Fop =0
P
Foo = )
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23. (b)

—A, cos 60° + Ay sin 60° = — 40 cos 60° + 50 sin 60°
23.301 mm

CD

co
24. (d)
Taking hogging moments as negative and sagging moments as positive
~-70x3x7%  30x10

Fixed end momentat A, M, = 102 + 8 = —65.40kNm
70x3°x7 30x10
Fixed end moment at B, Mg = 102 B = 6.60kNm
Reactions due to simply suported condition:
70 kN
(ot 0
65.40 kNm 7 ¢ b ® 1 6.60 kNm
<—3m I 2m 5m
A 30 kN A
Mg =0
=V, x10-654-70(2+5)+30x5+6.6 = 0
= V, = 39.88kN
25. (c) ! .
By virtual load method
Now, 1xAR = U,
5/6 5/6
AR = —2x (-5)
AN
AR = 3.33mm l l
26. (d) 1/2 1/2
®

l ‘/\@)
A B
I L I L |
The elements of the flexibility matrix are obtained by applying unit values of redundants at the coordinates
one after the other as shown below.

Unit force A l 5 C
applied at fyq
point B £y
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Unit moment A C
applied at fy)
support C fio
. (L) 12
7 48EI G6EI
L 12L)” 12
2t = 2T 4GEl  4EI
Y
2 7 3EI
L |22 3L
Fl = >z
12EI| 3L 8
28. (a)
() When unit load is at joint A, F 5= 0.
(i) When unit load is at joint B, FGB = 4+5/12.
(iii) When unit load is at joint C, F5 = -5/6.
(iv) When unit load is at joint D, Fz = -5/12.
29. (a)
1 1
fe— fe—
128 = £ 4 6El ____, 12E
I 6 EI 7
2
2er | 1% () 2 s
I | _/651 . ? I
7
24E]
n= 8
24E]
Koy = ~ 3 =Ki
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6 EI 12 EI
12 EI & P
—ea h -

! 6 EI 6 El 12 EI
= T

=) 6El 12 EI

2 3

12E1 48E]T
Ky, = 7 x4 = &

K] - 1[ 24E1 -24EI
i T 3| -24EI 48EI

30. (d)
(i) Kij . force at i due to deformation at j.
(i) if Kis doubled, deflection is halved.
(ii) Stiffness matrix method is used for structure with lesser degree of kinematic indeterminacy.
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