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1-52
W =250(9.81) = 2452.50 N

(a) From a free-body diagram of the post 4B,
moment equilibrium gives

JIM, =0: 6( Ty sin 60°)—(3cos @)W =0

~ (2452.50)(3cos )
B 6sin 60°

BC

Since the pin at 4 is frictionless and the weight of the brace AC is
neglected, the brace AC is a two-force member and from a free-body
diagram of the pin C, the equations of equilibrium give
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For this arrangement, the force P necessary to start

raising the post (2300 N) is almost as large as the
weight of the post (2450 N) .
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1-52 (cont.)
(b) From a free-body diagram of the post 4B,
moment equilibrium now gives

OEM,=0:  6(T,sin67.5°)—(3cos &)W =0

B (2452.50)(3cos8)
- 6sin67.5°

BC

AC is neglected, the brace AC is a two-force member and from a
free-body diagram of the pin C, the equations of equilibrium give

—>2F =0:

F . c0s(45°+0)+ Ty cos(67.5°—0)— T, cos(22.5°~0) =0 "—"_(-_/Q ¢7.5-6
675

Again, since the pin at 4 is frictionless and the weight of the brace Ax
Ay

e7s
TSF, =0: Al
F o sin(45°+0)—T,. sin(67.5° = 0) + T, sin (22.5° = ) = 0 Fac
_ sin(67.5°—0)cos(22.5° - 0) —cos(67.5° - 0)sin (22.5°— 0)
4 sin(45°+0)cos(22.5°—0)+cos(45°+0)sin(22.5°-9)
_ F . c0s(45°+0)+T,. cos(67.5°—-0)
v cos(22.5°-0)
Finally, since the weight of the brace 4D is also neglected, the brace D
AD is also a two-force member and from a free-body diagram of the O——"'*'-‘ED
pin D, the equations of equilibrium give ?5
—3F,=0: —F,,co8(90°—0)+T,,cos(22.5°-0)—T,,cos¢p=0 \
: : . Tr A
TSF, =0: F,,sin(90°-0)-T,, sin(22.5°-0)—T,,sing =0 PE A>
_ 08(22.5°—6)sin ¢ +sin(22.5° - 6)cos ¢
' c0s(90°-0)sing+sin(90°—0)cosgp
T, c0s(22.5°—0)—F,, cos(90°—0)
Tpp = =P
cos ¢
1800
Note that the force in the brace AD goes to zero at 1600 l\\
about @ = 75°. For 75°< 0 <90°, the solution 1400 : ;
becomes similar to that of part a (with the angle 1200 {
between the post and the brace AC 45° rather < 1000 T A
than 60°). g o0 1 : \
600 i "\
400 AP | .
For this arrangement, the force P necessary to start 200 - l . ‘ \'\\
raising the post (1700 N) is about 25% less than 0 | | ! J
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the force required using a single brace (part a). Theta (deg)
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