LAU-CE

CIE200-Statics

F. EI Meski, PhD, PE

Homework # 5-(PART I1)-SOLUTION

Structural Analysis-“FRAMES”

6-119. Determine the horizontal and vertical components of reaction which the pins exert on

member ABC.
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*6-133. Determine the horizontal and vertical components of reaction that pins A and B exert on
the two-member frame. (a) Set F =500 N. (b) set F=0 N
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Member AC :
&m =0 -600(0.7%) = G, (15008 60°) + G (L5 3in 60°) w O
Member CF :

@&-&. =G M=-G()+300(1) =0

G = 426N

G = 974N

Member AC:

—+IF = =4 +600sin 60" - 4026 = 0

& =lITN | Am

+TIF = A = 00cos60° - 974 = 0

A =307N | Aos

Member CB :

SIF =0, 4026-500+8, =0

By = 94N | Ans

+TL5 =0 -8, +974=0

B, = 97T4N| Ame
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b) F=0
CB is a two - force mernber,
Member AC :

Qzu. =0; -600{0.75 + 1.5(Fep sin75%) = 0

Fo = 310.6

B, = B, |= 310.6 [ﬁ] -| 20N | Ane 400&'-5)!4

SEF, a0 =A + 6005 60° - 310.6c08 45° = 0

A& = JON | Ans

+TEF, = 0; A - 60005 60° + 310.6sin45° = 0

A = 804N | Ane
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*6-80. Two beams are connected together by a pin at BC. Determine the components of reaction
at the fixed support A and at pin D.
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Equations of Equilibriom: First, we will consider the free - body diagram of member BD

inFig.a.
(+EMp =0, 10(1.5)~ Fpe (3)=0
Fge = SkN
LEE =0 D=0 Ans.
(+2Mp =0; Dy(3)-1(1.5) =0
Dy=5kN Ans.

Subsequently, the free - body diagram of member AC in Fig. b will be considered using the

result Fg~ = SkN.
LEF, =0 Ay =0 Ans.
+T2ZF, =0 Ay-12-5=0

Ay =17kN Ans.
QJMA =0; My -12(D)-54)=0

My =32kN-m Ans.
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*6—105. Determine the horizontal and vertical components of reaction that the pins at A, B, and C

exert on the frame. The cylinder has a mass of 80 kg.

100 mm

i

Equations of Equilibrium : From FBD (b),

(+iM,=0; 784801.1)-G (1) =0
G = 133416 N= 133 kN Ans

+TIE=0; B, +784.8-1334.16=0
B, =549 N Ans

LIE=0, C-B,=0 (1

From FBD (a),

(-I-L'Aj‘ =0 G (0.5)+1334.16(1)-784.8(1.7) -784.8(1.9) =0
G =2982.24 N= 298 kN Ans

+TEZF =0, A +1334.16-784.8~784.8=0
A, =235N Ans

SEE=0; A, -2982.24=0
A, =2982.24 N =298 kN Ans

Substtute C, = 2982.24 N into Eq.[1] yields,

B, =2982.24 N = 298 kN Ans
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