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Midsem 13/2/10

Problem 1

Find the deflection (i.e., vertical and horizontal components) at D in the truss-arch due to the
mechanical loading shown in Fig. 1.
After the mechanical loads are applied the four members (BC, CD, DH, HG) undergo a temperature

increase of 200°F with o =10°° / °F , and the two members (AB, FG) are replaced by misfit members that

are 0.25% shorter than the original length in Fig. 1, and the two members (EC, IH) are replaced by misfit
members that are 0.3% longer than the original length in Fig. 1. What is the additional deflection at D.

Problem 2

Consider the beam-truss bridge shown in Fig. 2. Draw influence lines for shear at A, bending moment at
B, and force in member EL.
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Problem 3



The structure shown in Fig. 3 comprises four members AB, BCD, DF, and CE. Members AB and BCD are
connected by a pin/hinge at B. Members BCD and CE are connected by a pin/hinge at C. Members BCD
and DF are connected by a pin/hinge at D.

Find the vertical deflection of pin/hinge point B due to applied uniform load as shown. Consider axial
rigidity AE and flexural rigiditiy EI to be same for all members. Neglect shear deformations.

Problem 4

Find the rotation of points A, B, C, D for the frame shown in Fig. 4. Take flexural rigidity as EI and
axial rigidity AE. Neglect shear deformations.

w =15 kN/m

2m

A\ 4

3m

Fig. 3
100 kN
+ B A
Im
v C ;D
< :l
3m |

Fig. 4



CE222- Mideew. 2010 | 0,

P Uk e aH(J/). s wwﬂ% Giad 'W’z{fcw.

L D &?’x—?%’e— D, _a’

J"@—D&E o = RA= o

\ = = — = "S ——
Jjt>= L4ypE(2)=0 = DE= S =AE

Thaas 1 /b-nmmdm,(; l"“"w{'ﬁﬁ*”"‘

f;amw hwm oo food F“’&‘ DEA LDTF

> b
S
K | s S
L J}'D- 3+DE(E:0
§
>F:/ 3 eb}zj—s
A -—’T;\ ZMA——O'-’? @)(w) +(3)( )(20)
A =D, 09
=D = '20_.

0, 1D Jg; s

<L = zwgg

B0 (st ?M@m thaet)

fa sl membed wodory fog Lanse ard mip b
vl e W&‘J@m (s rt,.&ia&f«/tm«v(

Mcﬁm‘a/?m}b =




©

2 1 T ’
s prli CH G canbe rplaod by oun epivdad

ﬁQJLﬂ« , 12,
L lom 2-Sm b @ b vTm [Om
i 1 —— 4
A *— +- + " Py t T-—:
7 EC/? C > = F 6 ,Q? Al
| ==
b gl S 1 | — N\ by
—0-2s j N(M,u.ﬂ./"
Breslou

=15
71? /\\ ‘j{% GX { *‘”"’Ik
|
C,.'G""C : ’\——aGk
T b E \ = T
G x| %

Fvas o Lond PC'-"/(' .]9._,,2. E«Q—fb. vﬂ'\-i-u vw»{}'/'MJCJ'A/E/H/I_
6><ij , Ox, Gj_ q_,e e L hebosca . fruy o d
_ rb‘\? C} G— So 't;ujv) Pd Cain é{

" | | | e
16y |EL - "‘U‘Tj b2as poJ_ (1% W’Z"“ﬂ‘?)
ci{L (D L
D |03 [0S 2 =0 | Q<MM+(UJ¢(/5/E
e |5 o5z |
2 E | bk loed Yl
o | o '

T
=




P 2pn { 2 2 N ., .
]V )F’“_—JA' w:DJ— 2. M, =6 s\A =0 @
Ao g 7 B Y

SM=0 D oF=1(T)

3 Ef,0 CE=-(+DE ==

=Fc=0 = A= cr:(;_): ——g_

10 (¢
'§'U

= = 1R _
2 M =0= ZDF-—iiﬁS')Q_g)_(f;(gﬂ
DF = 30(D
ZFj =p = CELE :_‘f_g;_-[__;o—qb')(l.,).}qs]
= =25(0

Sh=0= A= CE(_::): — (00

50

-
ey

(@]

AEDfren)

20

£ Dy = ;\EE(%XW(“ + (—_qux_.z,r)(s)w) (39) (zﬂ
+ [-3*— (-6 (2) + £ () ()@ +LCo() @ + L (39 )0 ]

= 224D + |50
AE ExX !



:E U,}
[ ) c »
. T; =
-%T - [/3\/ s &) VEL
- N 7 L
BmD s (et et)
J " A B A
¢ /“;’7 1
{/iI &) _..,/J ﬁ/a .
® \\/ foo
|
B = A
—10 17| BMD wad
oo
M

150/3

Nn-|€ A’F> e 13 e, M“U{ GQQ'](V"‘Q*&""\ Q/ﬁe“ﬁ
crt WJ

1.6, = [‘L(')(“’@)(U + (1) (=) (1 -H— & (f%)(zﬁ —'— (—*gb—ma o) =2
- ES
Ex
1 Bg = 25 l - — M
CoE S



