Chapter 6. 1
SAMPLE 6.16 An indeterminate truss: For the truss shown in the fig- F3
ure, find all support reactions. 7
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Solution The free-body diagram of the truss is shown in Fig. 6.78. We need to find the \
support reactions R, ,R A, Rp, and Ry,. T
The x and y components of the force equilibrium, ), F=0, give F—1m —
2.F.=0 = R, +R, = -—F;cosé, (6.30) Figure 6.77
DF,=0 = R, +R; = F,+F,+F;sin0,. (6.31) Fy .
Now we apply moment balance about point A, 21\71 A = 0. Let A be the origin of our \F 7
xy-coordinate system (so that we can write F;,/, = Fy, etc.). ¢t E 0,
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where, D C
F,XR, = CjxRpi=-Rytk ¢ 11
S oo SN = R
7. X | (Fy + Feyp) X Fy SlA ¢ B ;
= [£j+¢(sin6,i+ cosb, j)] X F;(cos6,i—sinb, j) 1 1
F,tcosf k- F,tk = —F,¢(1 + cos 0k Ra, R
ToXF = (rgi+rg )X (=F J)=—rc Fik Figure 6.78: The free-body diagram of
= —F,¢(1+sinb, +cosb,)k the structure.
7, X E —F,(¢ + ¢sin6,k = —F,¢(1 +sin0,)k
xR, = (ixRyj=Rytk.

Adding them together and dotting with k we get

—Rp¢ —Fy¢(1 4 cos6,)— F,¢(1 +sinf, +cosb,) —F,(1+sin6,) + R, =0
= Ry—R, = F,(1+sin6, +cos6,)

+ F,(1 +sin6,) + F4(1 + cos6,). (6.32)

We have three equations (6.30-6.32) containing four unknowns R, , R 4,0 Ry, and R;,. So,
we cannot solve for the unknowns uniquely. This was expected as the truss is indetermi-
nate. However, if we assume a value for one of the unknowns, we can solve for the rest in
terms of the assumed one. For example, let R, = a. For simplicity let the right hand sides
of eqns. (6.30, 6.31, and 6.32) be C,, C,, and C, (computed values), respectively. Then, we
getR, =C —a, RAy =C,-C;—aqa, and Ry = C; + a. The equilibrium is
satisfied for any value of a. Thus there are infinite number of solutions! This is true for
all indeterminate systems. However, when deformations of structures are taken into ac-
count (extra constraint equations), then solutions do turn out to be unique. You will learn

about such things in courses dealing with strength of materials.
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