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Solution

1. Support reactions: To find the support reactions at A and F, we draw the free-body

diagram of the entire truss (see fig. 5.15). We are given that ¢ = 2m and that
ZABD = /DEF = /2. Therefore. { = +/2d = 2/2m.
The scalar force-balance equation in x-direction readily gives R4 = (. The scalar

moment-balance equation about point A gives
QFRF—FF:U = RF:
Now, from the scalar force balance in the y-direction, we have

Ry +Rp—F=0 = Ry =F-Rp — 5kN.

. Tensions in BD and BC: We can find the tensions in rods BC and BD by analyzing

the equilibrium of joint B. As you can see, joint B has three unknown forces acting on
it, namely the tensions of rods AB, BC and BD. Since the joint equilibrium equations
(only two scalar equations) can only solve for two unknowns, we need to start at joint
A, determine 14 g first and then move on to joint B.

The free-body diagrams of the joints A and B are shown in fig. 5.16. Let us first
consider the equilibrium of joint A. From the scalar force-balance equations, we have

ZF};:O

= Typ=—-Ry /sinf =—5kN/(1/v2) =-TkN.
D> Fe=0 = Typcost+Typ=0

= Typ=—Tygcosl =—TkN(1/+2) = 5kN.

Now, we analyze joint B. From the geometry of forces, it is clear that writing scalar
force-balance equations in the 1/ and y' directions will be advantageous. For example,
the force balance in the x' direction immediately gives Tpp = 0. The force balance
in the y’ direction gives

'—’1.';1‘3 -+ J'”BC =10 = ‘rBC = T;“} = —7kN.
Tyo =—TkN, Typ =0

Note that it is easy to spot bar BD as a zero-force member since it is perpendicular to
rods AB and BC.
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