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Example 4.7

The three A992 steel bars shown in Fig. 4-13a/ are pin connected to a rigid member.
If the applied load on the member is 15 kN, determine the force developed in each
bar. Bars AB and EF each have a cross-sectional area of 50 mm?, and bar CD has a

cross-sectional area of 30 mm?.
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Fig. 4-13
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Solution

EQUILIBRIUM. The free-body diagram of the rigid member is shown in Fig. 4-13bLC.
This problem is statically indeterminate since there are three unknowns and only two

available equilibrium equations.

(1)
+5F, =0, F,+Fc+Fp—15kN=0

)
(+ZMc =0; —F4(0.4m)+ 15kN@0.2m)+ Fg (04m) =0

COMPATIBILITY. The applied load will cause the horizontal line ACE shown in Fig.
4-13¢!Z to move to the inclined position A’C’E’. The red displacements 04, dc, dz can
be related by similar triangles. Thus the compatibility equation that relates these

displacements is

S4a—8p _ bc—bp
08m ~ ~ 04m

LOAD DISPLACEMENT. Using the load—displacement relationship, Eq. 4-2IZ, we

have
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LOAD DISPLACEMENT. Using the load—displacement relationship, Eq. 4-215, we

have

FclL _ 1 FuL 41 FrL
(30 mm2)E 2 (50 mm2)E 2 (50 mm2)E

@)

Solving Egs. 15-3 5 simultaneously yields
Fy =9.52kN Ans

Fc =346kN  Ans.

Fp =202kN Ans








