MMSM-04

*4-8. The assembly consists of two rigid bars that are
originally horizontal. They are supported by pins and
6-mm-diameter A-36 steel rods. If the vertical load of
20 kN is applied to the bottom bar AB, determine the
displacement C, B, and E. (E,.35 = 210 GPa.)

Tx(6) -20(3) =0
Tp = I0 KN

10(1) = T«5) = 0
T.=2kN

10(0.75)(10°)

Z(6)'(210)(10°) 1.263 mm

2()(10°%)

= m =0.3368 mm

1 1
S =( 3 Yo = 3 (0.3368) = 0.06736 mm

8 = 8 + Opr = 0.06736 + 1.263 = 1.3304 mm
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*4-68. The rigid bar supports the uniform distributed
load of 90 kN/m. Determine the force in each cable if
each cable has a cross-sectional area of 30 mm?, and
E = 200(10% MPa.

2 2
(+3Ma =0,  Tep(—=)(@) — 270(L5) + Tep(—=)(3) =0
A CB \/g CD J5
6=tan

Lac = (1)? + (2.8284)? — 2(1)(2.8284) cos ¢’

Also,

L3¢ = (3)? + (2.8284)* — 2(3)(2.8284) cos ' (2)

Thus, eliminating cos ¢’,

—12,£(0.1768) + 1.5910 = —L2,(0.0589) + 1.002
L2.(0.1768) = (0.0589)L3 + 0.589

L3¢ =0.333L% + 3331

But,

Lgc=V5+8ec;  Lpc=+5+dpc
Neglect squares or §'s since small strain occurs,
3¢ =5 +8pc)2 =5+ 2v55gc

3¢ = (5 +8pc)? =5+ 255pc

5+ 24565 = 0.333(5 + 2/56pc) + 3.331

2/58gc = 0.333(24/5)5gc
pc = 38
Thus,

Ten5 _ Tesy'5
AE AE

Tep = 3Tes

From Eq. (1),

Tep = 135.84 kN Ans
Teg = 45.28 kN Ans
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4-83. The three bars are made of A-36 steel and
pin-connected truss. If the truss is constructed
T, = 20°C, determine the vertical displacement of
when T, = 60°C. Each bar has a cross-sectional

fp—0.9m —+—09m—

(S:)w

E— 3 Fap(L50°)
211200760~ 2004807 ~ 2 )
Fap(.2)(10°)

_ —6\/an 3
12(1078)(60 — 20)(1.2)(10 )+1250(200)(103)

900000 — 6F 5 = 576000 + 4.8F 55

Fag = 2368kN;  Fp = 37.89kN

(O = (81)ap + (8D a0
37.89(10%)(1.2)(10%)

_ 6 _ 3
12(1079)(60 — 20)(L.2)(10°) + 1250200307

=0.758 mm 1 Ans
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