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Answer of Mid-Term Exam

- Attempt all questions.

e Bam oris o3 estons 1 poge 30 kN
Question (1): (9 Marks)
For the shown structure, E
determine the reactions at
the supports A, B and C. 3m 10 kN/m 6 kN/m
Note: ? YyYYVYYVYYYVYYY C
In your answer sheet, draw the % A D F B
final reactions (direction and : “
magnitude) on the structure. | 4m | 4 4 | 4 | 3m |
Part DEF: 30 kN
Part EF 3m
Part DEF: ~D ? '
+—>YF,=0: Dy—F=0 > Dy=+20- Dy} 4m | 4m F,
40 kN 15 kN
Part AD: Ax /5-* l l
ey -
+->F, =0: Ac-20 =0 > A=+20— JAx=20kN — M A D 20kN
A 2m | 2m |
+1YF,=0: A)-40-15=0 > A, =+551 |]A, =55kN T A | | |
+OYM,=0: 40(2) + 15(4) ~MaA=0 > Ma=+140 O |MA =140 kN.m QI
Part FBC:
+0 ZM B =0: —15(4) —24(2) +9(1) — Cy(3) =0 15 kN 24 kN 9 kN
> C,=-33 1 C,=33kN ¥ l l c G
t1>F =0: By+Cy-15-24-9=0 20kN>cF B N
> By=+81t1 B,=81kN T |2m|2m%1|2m
T T I T
+—>>F=0:20-C=0 ..Cx=+20+« |Cx=20kN <—| By ICV
3m 10 kN/m
20 kN //-f VYVVYVVVY ¢ 20 kN
A
A 4m 4 | 4 ! 4 am |
140 kN.m | ' ] ' ] l T *
55 kN Final Reactions 81 kN 33 kN

Check:
For the entire frame: +7 3 F, = 55-40-30-24+81-9-33=0 OK
+OS M, = —140 — 20(3) + 55(8) — 40(6) + 24(6) — 81(8) + 9(9) + 33(11) + 203) =0 O.K

With my best wishes
Dr. M. Abdel-Kader



Question (2): (8 Marks)
For the shown beam,
(a) Draw the normal force, shear force and bending moment diagrams.

(b) Determine the location and the value of the maximum positive bending moment.
Note: The reactions are given.

24 kN
@ | 16k/m
SEIREEEFL ERRREERRRRERE LA
18 kN C - 18 kN
64 kN X=25m N 56 kN
2m 4m
0 a O[N.F.D (kN) |
T -18
64
| (T 32
(b) Location and value of M max +ve + 6
I
Zero shear at: > F, left =0 0 T OLS.F.D (kN
64-24-16x=0 > [k=25m] 25m
M max +ve = 64 (2.5) — 24 (0.5) — 16 (2.5)°/2 -56
0: 0{B.M.D (kN.m)]|
=98 kN.m
“WMHH |
M max +Ve =98 kN.m at 2.5 m from the support a ! ' )
\\ A ’—“,!80
96 og
Mmax+ve

Question (3): (3 Marks)

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.

£ | |

(1) Unstable. (2) Unstable. (3) Stable + Indeterminate to
the 3" degree.

With my best wishes
Dr. M. Abdel-Kader



