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Question (1.a): (15 Marks) 4
For the structures shown in Fig. 1, determine the A
reactions at the supports. 30 kN/m
Note: In your answer sheet, draw the final reactions (direction and e6m
magnitude) on the structures. 6 kN/m
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Final Reactions

With my best wishes
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uestion (1.b): (15 Mark 10 KN/m
2 (Lb). ( arks) IFEEEEE

For the structures shown in Fig. 1, determine the reactions at the supports.
Note: In your answer sheet, draw the final reactions (direction and magnitude) on the structures.

Solution:
10 kN/m
+0O My =0 for Part DB: =
60(3) + B, (6) — B,(6) = 0 20 kN N am 60 kN
> B-B,= -30 ... (1) Ax \/:24A l Ch r=6m
B
+U M =0 for Part CB: Ma | A, i 7%5’4.4
60(7) + B, (2) - B,(10) = 0 2mi2mi— 10m — |
>  B-5B,=-210 ...... 2) By

From (1) and (2

9( ) By(:)+45 KNT and By=+15kN « and
+— > F, =0 for the entire frame: A,—Bx=0 ..A(=+15kN —
+1 > F, =0 for the entire frame: A, +By,-20-60 =0 .".Ay=+35kN T
+OUx M =0 for Part CA: A, (4)—20(2) —Ma=0 >  M,=+100 kN.m O |MA =100 kN.m OI

Chech: 10 kN/m
+OxMp = IRETTEEE!

35(8) —15(4) 100 — 20(6) + 60(3) + 15(6) — 45(6) =0 O.K

i
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2mt2ml— 10 - 1
v ] ] By =45 kN
Final Reactions

Question (3.b): (10 Marks)

(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.
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Question (2): (30 Marks)

For the beam and frame shown in Fig. 2, draw the normal force, shear force and bending moment diagrams. Note: All the reactions (except dy in the beam) are given.

Solution:
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Question (3.a): (20 Marks) 20 kN
(a) For the loaded truss shown above in Fig. 3: —
(i) Determine the reactions at the supports.
(ii) Using the method of joints, determine the forces in all truss members.
(iii) Using the method of sections, determine the forces in members DE and FG (members 7 and 12).
M In your answer sheet, draw the truss and put the force magnitude and the indication (T or C) on each member.

Solution:
(i) Reactions:
+OxMg =Hy(3)-20(3) =0 .. Hy=+20 «

+= 3 F, = Hy+Gx—20=0 .. G,=0 |G,=0

(i) Eorces in members:
Joint B: +_’ZFX:FBD'ZO:0 IF4:FBD:20TI and +T2Fy: Fea=0 JFi1=Fga=0

Joint A and
Joint C: Fs=Fcp=0 and m

JointD: +1XF, =0 and +=YF =0 [Fs=For=20T]

JointF: += Y F, = Feg (1NV2)~Fep=0 . Fpe=20V2  [Fip= Frg = 20\2 TI
+1YF, =—Fee —Feo (IN2)=0 - Fee=-20 |[Fo= Fee=20 c|

JointH: += Y F, = 20— Fpe(12) =0 - Fre(12) =0 [Fuy= Fue=20V2 TI

+13F, = —Fue —Fue(lV2) =0 - Fug=-20  [Fis= Fle=20 c|
JointG: +— z Fx = —Fge — Fegr (l/\/2) =0 .. Fee=-20 IF10: Fee =20 CI

Hy=Zero
20kN B Hx=20 kN
- —

(iii) Forces in members DE and FG:

. 3m , 3m , 3m ,

Forces in Members (kKN)

Forces in member DE: Forces in member FG:

+12F, =0: -Fpe/\2=0 +OsMg =0: 20(3) - (For N2)(3) =0 .. Fgr = +20

F=Fpe=0 Fi,= Fgr= Frg= 20V2 kN T

With my best wishes
Dr. M. Abdel-Kader




