NWIINY 1A HIVAIUATUNS

AUZIAINITNA AT

dovlaignia UssdnamsAne 1 Un1sAnwl 2550
Juh 10 ga1AN 2550 1781 09.00 — 12.00.
397 CE 220-302,221-302: Structural Analysis 1 Wovdau R 200
#o-ana
THa

o o

ATTLe

& =

LAasgUNIMHAT 6 58 AZUUUTIN 100 AZLUW AILFAIIUATIET1IE

2 Faraufinenae 14 wiw (5330ln) greudasmsndeuiifiasuynmimiels
(lauadsiani)

31ivinnnanndeadludrdoaaudilavwaldldnimasla

s aunliliiadesdnanlivneiia

s ¥uniu niadnfenasla g sadduludassou yasminE

6. GOOD LUCK
AIS19ATULUY
i AZUUBWLAN 11
1 15
2 10
3 15
4 20
5 20
6 20
FREN 100




Table 4: Values of Product integrals ﬁ-p&ak‘.&
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Problem 1 (15 Points)

For the cable structure shown below, compute the maximum and minimum tension in

the cable BD, the tension in cable AB, the support reactions at D and the resuitant

force in member BE.
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Problem 2 (10 Points)
Using the moment-area method, compute the slope and deflection under 32 kips load

at B. Reactions are given. J = 510 in*and E = 29,000 kips/in? . Sketch the deflected
shape.

96 kip-ﬁC\ )96 Kip-ft
Twiz'—-l-— 12’ 12’—-[-12'—4

R, =16 kips R =32 Kips Rp =16 kips



Problem 3 (15 Points)

From the beam below, Use the virtual work method to determine:
(a) If P =50 kN is applied at the mid-span C, what would be the displacement at point
C. Due to shear and bending moment.

(b} If the temperature at the top surface of the beam is 35 °C , the temperature at the
bottom surface is 55 °C and the room temperature is 20 °C.

What would be the vertical deflection of the beam at its midpoint C and the horizontal
displacement of the beam at support B.

{c) If (a) and (b) are both accounted, what would be the vertical displacement of the
beam at its midpoint C.

Take &= 12(106)/ °C. E =200 GPa, G =80 GPa, /] =200(10°) mm*and 4 = 35
(10*)ymm? . The cross-section area is rectangular (K = 1.2).

260 m
C 35¢eC
Ahﬁ’
55¢C
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Problem 4 (20 Points)
For the beam shown below, in addition to the applied load, the support at D settles by

0.2 m. EI is constant for the beam. E = 200GPa, /= 160(10° ymm*.

(a) Compute the reactions at A and C and also vertical displacement at C by the
virtual work method.

{b) Draw the shear and moment curves.
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Problem 5 (20 Points)

Analyze the structure in the following figure by the slope-deflection method. In
addition to the applied load, support A rotates counterclockwise by 0.015 rad. Also P
=100 kN, E[ is constant for all members, £ = 200 GPa, [ =25x10°mm®*.
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Problem 6 (20 Points)
Using the Muller-Breslau principle,

a}) Draw the influence lines for the moment and vertical reaction at A, the

moment at C and the shear at the left of support C.
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b) For the beam shown below, draw the influence lines for the reactions at 4, B

and F, the end moment at F, shears to the left and right of support B and shear
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