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Answer of Final Exam

Question (1): (20 Marks) iR
For the structures shown in Fig. 1a and 1b, 2M
determine the reactions at the supports. ‘l’
m: In your answer sheet, draw the final reactions (direction and magnitude) on the structures. 2 m 10 kN/m
€
Solution: A
(1-a) c,| M
+—>>F, =0: 25-C«=0
Cx=+25 ¢« Cx =25 kN « ;I—
m
+1>F =0 C,-30-20=0
. — — 10 kN/m
. C,=+4501 Cy=50kN T iin 25 kN
-30(11) + 25(2) —20(4) + 60 —Mc =0 S0k I 300 kN.m
. Mc= +300 O Mc =300 KN.m © Final Reactions
(1_b) 20 KN/m
Upper Part — H&HH*BHHHL -
+—>YF, =0: A-100=0 oknl F 100kN |15
. Ay=+100— IAX: 100 kN _.I 5m i F* 65 kN __1.5
+OY My =0: A, (5)— A (5)+100(L5) =0 A, c
5A,—500—-150 =0 —-:%_A 4m
~ Ay=+701 A, =70 kN T A Bx |
+OS M, =0: (20x10) (5) - F (5)— 100 (3.5) = 0 Mam |2 3
1000 -5F-350=0 ' '
. F=+130 IF =130kN 1 I The force in the link member CD = 130 kN Compression.
Check: +1> F = Ay+F—(20x10)=70+130-200=0 O.K.v
20 KN/m
¥ I XEXXEEXXXEIXXEXXY N
Lower Part 130 D 100 kN r1.5
+>YF, =0: 65-B,=0 70 kN - T
2Py 5m 1304 65 kN 1.5
.. BX = + 65 — BX: 65 kN — C e
: _ 100 kN
+1> F,=0: By-70-130=0 __7?;5\ am
. By=+2001 |B“ =200 kN TI B )65 kN
70 kN —
3m 2 3 2
+0O > Mg =0: —70(7)-130(5) + 65(4) —Mg =0 l ! | 880 kN.m

200 kN |

. Mg =+880 U [Ms = 880 kN.m Ol Final Reactions

With my best wishes
Dr. M. Abdel-Kader




Question (2): (20 Marks)
For the beam and frame shown in Fig. 2a and 2b, draw the normal force, shear force and bending moment diagrams.

Note: Al the reactions (except C, in beam) are given.
\3532 50 kN l
4 C
a ,%, d
Solution: 140 kN 130 kN
2 2 2 4m

100 kN.m 40 kN/m
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0 0 N.F.D (kN)
g0 LLLLLITT 80

3.25m
80 80 - .
n 30 30

0 T [IRRRRRRRNRNN 0 SED (kN)
130

120
" T 0 B.M.D (kN.m)
200 211.25 80
12 L5 10 KN/m
21.213|||||||||-I|||||||| c AT L
13
25 kN am
b 95 kN
—_—
5m
15 kN 20 kN
65 2 e |
140 kN,
| 3m | 4m | 5m I
| | 1200
15 ,(rl’mﬂT 1] 200
15 g
65
15 + 75
LI 155 80 75 260
25 25
" 80 14o£
S.F.D (kN) B.M.D (kN.m)

With my best wishes
Dr. M. Abdel-Kader



Question (3): (20 Marks)

(a) For the truss shown above in Fig. 3:
(i) Determine the reactions at the supports A and E.
(if) Using the method of joints, determine the forces in all truss members.
(iii) Using the method of sections, determine the forces in members FE and CE (members 5 and 9).

ion- 16 kN
Solution: C{ o 6kN
(i) Reactions: Bo 7
+_’ZFX _6+Ex 0 X:+6_’ EX:GkN_’ ‘
4m
+OYMe = A (6)-16(3)—6(4)=0 - A,=121 A =12kNT .
+1YF, = A+E-16=0 Ey= 4t [E=4kN ] A 5 E
7%7 6 F 5 7%,. E.=6 kN
B “3m | 3m ~
(ii) Forces in members: Ay=12 kN ' E,=4 kN
Joint B: +—'ZFX= Fec=0 o Fo=Fge=0 +T2Fy: Fega=0 Fi1=Fga=0
Joint D: +_'ZFX:—FDC—6:0 IF3:FD(;:6CI +T2Fy:—FDE:O

JointF: +TX F = Frc=0 o |EszFrc=0 1okN
JointC: +—= > F = Fce (0.6)—Fca(0.6)—6=0 .. Fce—Fca=10 ...... (1)
+1 3 F, = ~16 — Fce (0.8) — Fea (0. 8) =0 .. Fce+Fca=-20 ...... (2)
From (1)in(2)  Fca=-15 and Fce = Fea [0] ~Fce

PPz 1o C a”dE EBD of Joint C

Joint A: [0] ,15kN
+— z FX = FAF —15(06) =0 IF6 = FAF =9 TI

Joint F: Far
+— z Fx =0: Fpe=Fpa=9 o |Fs=Fe=9T

(iii) Eorces in members FE and CE: 12 kN

FBD of Joint A

16 kN

1
2
3
4
£ 5
12 kN 3 m | 3m 6
I
Forces in Members 7
8
+OZMC =0: 12(3)—F|:E(4):0 Fee =49 IF5:F|:E:9TI 9
+TZF =0: 12-16—-Fce(08) =0 Fce=-5 Fg—FCE—SC
(b) Determine whether each of the shown structures is stable or unstable. If stable, determine whether it is statically determinate or indeterminate. If statically indeterminate, determine the degree of indeterminacy.
Lj J AN
(1) Unstable. (2) Unstable. (3) Stable + Det. (4) Stable + Det. (5) Stable + Indet. to

the 1% degree.

With my best wishes
Dr. M. Abdel-Kader



