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Answer of Second Semester Final Exam

Question (1): (20 Marks)

(a) TRUE or FALSE (Put v or % in front of the statement number in your answer sheet)

1. x
2. v
3. v
4. v
5. v
6. x
7. v
8. x
9. x
10. x
11, x
12, x
13. x
14, x
15, v

(b) Choose the correct answer (Put a, b, ¢ or d in front of the statement number in your answer sheet).

SRl A
olola|w|o
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Question (2): (20 Marks)
Element (1): (nodes 1 & 2)

A=coso =08 and u =sina=0.6 10 KN.m 20 kN 10 kN.m
BEI/L® = 6 x 2.1x10" x 3.125x10°° /5% = 15750 » l 3
AEI/L = 4 x 2.1x107 x 3.125x107° /5 = 52500 2 >
2EI/L = 26250 T T
Xt - — == — —94507(0] (o 10KkN 10kN
Y :
1 - - —i— — 12600 || 0} o Fixed End Solution
Ml |- - - - - 26250 [JO[ jo| 4
Fa| |- = — - — 9450 [] o[ o
Fa| |- - — - - —12600{/0| o
My| L= - - 52500 ||6,| |o
Element (2): (nodes 2 & 3)
A=cosa =1 and 7y—S|n(x
BEI/L? =6 x 2.1x10" x 3.125x107 /4% = 24609
AEI/L = 4 x 2.1x10" x 3.125x107 /4 = 65625
2EI/L = 32813
el - - 0 - - o 0
Fyal |- - 24609 - — —||0o] |10
Mol _|= - 65625 - - —|]6,| |10
Fal |- - 0 - - —lo 0
Fyg| |- — —24609 — — —lj0 10
My L= - 32813 - - —|{o]) [-10
Frame equation
1 2 3
Xl - - - - = —9450 0 0 O0]f0 0
Yl - - - - - 12600 0 0 0]|0 0
|V|1 - - == - 26250 0 0 0]|0 0
0 - - |- - (9450 +0) - - —|lo 0
0 t=|— — — — — (-12600+24609) — - —[10(+{10
0 - — — — — (52500+65625) - — - 92 10
Fg| [0 0 0 — — 0 - - —||o 0
Fy3 000 - - — 24609 - — =110 10
Mgl [0 0 0 - - 32813 - - -Jlo] [-10

FromRowNo.6 = 0 = (52500+65625) (6) + 10 > 6= -8.4656x10° radI

From Element 1
My = 26250 (-8.4656x10°) + 0 =-2.222 kN.m
M, = 52500 (-8.4656x107°) + 0 = - 4.444 kN.m
From Element 2
M, = 65625 (-8.4656x10°) + 10 = + 4.444 kN.m
M; = 32813 (-8.4656x107°) - 10 = - 12.778 kN.m

Bending Moment Diagram (kN.m)
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Question (3): (20 Marks)

()
Element (1): (nodes 1 & 2) Element (2): (nodes 2 & 3)
A=cosa =06 and u =sina=0.8 A=cosa =06 and u =sina=-0.8
EA/L = 2.0x10" x 2.0x10™ /5 =800 EA/L = 2.0x10" x 2.0x10™ /5 =800
Fal [- - -288 —](0 Fyo 288 - - —|[u,
Fylz———384—0 Fy2:—384———0
Foo| |- - 384 -][0 Fya 384 - - —||0
Truss equation
1 2 3
X(| [- -1 -288 - 0 0]f0
Y| |- - -38 - 0 0}l0
60| |- - (288+288) - - -|ju,
Yol |- - (384-384) - — —|]0
X3 00 - 288 - - —|lo
Y3/ [0 O 384 - - —]lo0 30 kN <—1
40 kN § 40 kNT
Reactions

N2

From Row No. 3

60 = (288+288) (u>) > Juz = 0.1042 m = 10.42 cm ]

(b)

(©)

From Row No.

X; =288 (0.1042) =-30 kN X = 30kn <]
Y1= 384 (0.1042) =-40 kN [ro=d0kN V]
Y,= (384-384) (0.1042) =0 Y, = 0

X3=-288 (0.1042) =-30 kN [Xs = 30 kN <]
Y3= 384 (0.1042) = 40 kN [Y2= 40N 1]

From Row No.

From Row No.

From Row No.

o g o~ N R
N2 2 2 ZN 2

From Row No.

Fio
At Joint 1 30 kN o
Fio =+30cos a+40sin a <!
= +30x 0.6 +40 % 0.8 ¢
=+50 kN = |50 KN Tensionl 40 kN
Joint 1
At Joint 3 RE
Fo3 = -30cos a -40sin a o
= -30x0.6 -40x0.8 30 kN 3
=-50 kN = |50 kN Compressionl N
40 kN
Joint 3
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