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Question (1): (20 Marks) T
For the shown structures, determine the reactions 2m C
at the supports. + 25 kN D
Note: In your answer sheet (in the first page), draw
the final reactions (direction and 2m 10 kN/m 15 kN/m |
magnitude) on the structures. | by \AAARAAAAYS
| 6m | 4m | 3.464 m |
| 1 | |
Solution: T
Part ABC: om 10 KN/m 15 kN/m
+OZMC:O: | rwwwwlvwwvw& Bx
Bx(4) —30(7) —60(2) — 25(2) = 0 A * *
Entire Structure I 6m I am I
+—>> F, =0:
Dy+25-95=0 _len
" Dy=+70- |DX:70kN —>| + Dx
om 10 KN/m 15 kKN/m
| Yyvyy VIV YVvyY "B 95kN D
Part CD A * * y
D
YO LM =0: 30 kN 60 kN I8
Dy (3.464) — Dy (2) = 0 | 6m | 4m | 3464m

D, (3.464) —70(2) = 0
. D, =-40.4157 1

ID“ = 40.4157 kN il

Entire Structure
+1> F, =0:
By —40.4147-30-60=0

. By =+130.4147 1

IB;; =130.4157 kN Tl

C
25 kN o 70kN
—
10 kN/m 15 kN/m z
YYVYVYY V}B 95kN
Al YYVYYVYY < 404 kN
A
Final Reactions 130.4 kN

Check

+OT M, = 30 (3) + 60(8) + 25(2) — 130.4147(10) + 40.4147(13.464) + 70(2) = 0

O.K.

With my best wishes
Dr. M. Abdel-Kader



: 50 kN.m
Question (1): (20 Marks) 30 KN/m

For the shown structures, (»'_Lc} EEER é REEEERER !598 kN
determine the reactions at the D E F
supports.
Note: In your answer sheet (in Sm
the first page), draw the
final reactions (direction A B cl L
and magnitude) on the AN AN AN
structures. ! 2 ! 8 Il 2 ! 8 m !
Solution: 30 kN/m
olution: * I * 1y E,
(1-b) > 0
Part DE
From symmetry: D,=120 kN 240 kN E,=120 kN
Dy=E,=120kN t 8m
PartAD | | 50kN.m_ [120 kN
+1> F,=0: A-60-120 =0 .. Aj=+1801 Ié“=180kN TI __G! -
DD.=
FOYM, =0: A, (2)—A(5)—60(1) +50=0 A kNDX 7OKN
A 5m
180(2) — Ax(5) —60(1) +50=0
A, =+70 - |AX:70kN—>| . V.
+>YF, =0: Ac—D«=0 s Dy=+70« A.=70 kN -%72
Part DE D,=70 kN — ‘30¢ kl\J/ ”1 * £ IA,=180 kN
+—>3F, =0: > f St
Dy—E=0 P E
=+70~ Dy=120 kN 240 kN E,=120 kN
| 8 m |
Part BEFC ' '
2 R=0 120 kN 30 kN/m
B+ E—~98=0 oo V1V Hb ¥ b Y p98KN
B,=+28— IBX =28 kN —)I E,=70kN E * = ‘
+O Y M = B, (8) + 70(5) — 120(10) — 300(5) — 98(5) =0 300 kN 5m
By=+3551 IB“ = 355 kN Tl = Jf
y B,=28 kN B c CFO0
+1YF,=0: B,+C,~120-300=0 | 2’% 8m ’
C, = +65 1 - I=355kN C,=65 kN
Check 50 kN.m 30 kN/m
YO M, = +180(10) (7_+_CHHH¢3HHH¢H,28KN
—70(5) D E F
+50
—355(2)
_ 28&5)) A=70 kN A B,=28 kN 3 c C=0
—65(10 — e —
= 0 O.K. ’%’ ’% ’%
A,=180 kN B,=355 kN C,=65 kN

I:I nal Reactlons With my best wishes

Dr. M. Abdel-Kader




Question (2): (20 Marks)

(a) For the shown beam, draw (in the second page of your answer sheet) the normal force, shear force and bending
moment diagrams. Note: Only the vertical reactions are given.

Solution:
(2-a)

30 kN 30 kN 100 kN
24 KN/m 40 kN.m 20 kN/m

a bll%l e g
I

36 kN 66 kN 80 kN 40 kN 50 kN 40 kN
I 3m I 3 I 2 I 2 I 2 I 2 I 2 l 2 ! 2 l 4m l
0 TTT 0
-40 LUl -40

Normal Force Diagram (in kN

—

50 50
40
i | BN
111 || 11l
LI _ L] O
I_I || I_I]ICI)IIIII IIIIII_lO \%ﬂ
'36 '30 '30 || _40

-50 -50
Shear Force Diagram (in kN
-20

0 : 0

I +

+ 41 | 1 14

f_ UL “0

72

100

Bending Moment Diagram (in kN.m)

With my best wishes
Dr. M. Abdel-Kader



(b) For the shown frame, draw (in the third page of your answer sheet) the normal force, shear force and
bending moment diagrams.

Note: The reactions are given.

Solution:

(2-b)

" 30 kN/m
[ENERRNNERREESNNRNNENRNNERNENRNEEN l l l l l l l l l l l l l l l lF
T B Y

-205 = 2m 40 kN
70 kN
-65 —_— E G

=
= -245 =3 T
— 90 kN
= A DA—20 kN
G
4 N.F.D (inkn) ; s i
65 kN 245 kN
| m |2 |

220

(3-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.

Solution:
— % %
2 B i
3=3 3=3 Parallel reactions 11<12 5>4
(1) Stable + Det. (2) Stable + Det. (3) Unstable. (4) Unstable. (5) Stable + Indet. to

the 1% degree.

With my best wishes
Dr. M. Abdel-Kader



Question (3): (20 Marks)

(a) For the shown truss:

(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 force in member CE.

Note: In your answer sheet (in the last page), draw the truss and put the force magnitude and the indication (Tension or

Compression) on each member.

(i) Reactions: 32 kN 20kN
+=3F, = 8+E=0 " E=+8-[E=8kN B Cx DY
+OY Mg =A/(6)-32(3)=0 .. A/=16T JA/=16kNT ‘
4m
+1>F =A+E-32-20=0 .Ey=36T |E,=36kN 1
.. . A E
(ii) Forces in members: - O L
Joint B: 8 kN F —A—E =8 kN
-
22K =Fec=0 - |Fec=0 A=16kN| 3m | 3m T =36 kN
1 | 1
+T2Fy: Fea=0 - |Fea=0
Joint D:
+—'ZFX= Foc=0 s |Foc=0
+1 z Fy = -20-— FDE =0 FDE =-20 .. IFDE =20 Comp.l
Joint F:
+T2Fy = FFC:O . FFC:0 32 kN
Joint C: c
+= 3 F, = Fce (0.6) —Fca (0.6)=0 . Fce=Fca .....(1) 0f=a—10]
+1> F = -32-Fce(08)-Fca(08) =0 ... )
From (1)in (2)  Fca=-32/(2x0.8) = -20 and Fcg =-20 Fea [0] ~Fce
" |FCA =20 Comp.l and |FCE =20 Comp.l FBD of Joint C
Joint A: @ 20 kN
+-2 > F = Fa—8-20(06)=0 .. |FAF =20 Tensionl A
Joint F: Far

(iii) Forces in member CE:

32 kN
B C

A

8@%

A,=16 kN

O—p FrE
F

8 kN

+= 3 F, =0 Fre=Fra=20 |FFE =20 Tensionl “
" 16 kN

FBD of Joint A

20 kN

+1YF, = 16-32—Fce (0.8) =0

| T
Fee=-16/08=-20 .. [Ece=20Comp] Forces in Members

With my best wishes

Dr. M. Abdel-Kader



