Forces in a Truss (Solution)

Ax
&

P =P, =4kN

At joint B:
) ) . 4
XF, = Fpysin(30) — Fg¢ sin(30) + Fpp sin(30) — Fpp = Fgy — 8 + Fpp — G0y =
YF, = —Fg, c0s(30) + Fgc cos(30) + Fgg cos(30) = —Fg4 + 8+ Fgg = 0
For

4
2y = s = For = o (30) = 4kN () ‘F‘@P,

Fga = Fpc + Fgg = 12 kN (T)
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Q5-8/9 from Statics & Mechanics of Materials 2e by Hibbeler

Why: Need to solve for the forces in each member.

Steps:
1. FBD »? I
2. Solve for forces in each member using Method of Joints C
e
At joint C:
. Py
XF, = Fcpsin(30) =P, =0 = Fgp = Sn(30) Sm(30) =8kN (T)
YF. = Fep — Feg cos(30) = 0 = Fpp = Fgp cos(30) = 6.93 kN (C)
At joint D:
S, =Fpg—P, =02 Fpy =P, = 4kN (T)
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Y, = Fpp — Fpe = 02 Fpp = Fpe = 6.93 kN (C)
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Alternatively, solve for reaction A, and E,: ?'

AE
tan(30) = i AE = 6tan(30)

Mg =6tan(3)A, — 3P, — 6P, =0= A 3(4)+6(4) =10.39 kN
= 6tan . . = —
£ oo e * ™ 6tan(30)
External forces:
YF=E,—A, =0=E, =A, =1039kN
At joint A:
YF, =F4pc0s(30) — A, =0= Fyp = c05(30) =12kN (T)
At joint E:
E,—Fgp 10.39-6.93
NF = Ey — Fgp — Fgp cos(30) = 0 = Fgp = =

cos(30) ~ cos(30)

Fep = 8 kN (T)
Fep = 6.93 kN (C)
Fpg = 6.93 kN (C)
Fpp =4 kN (T)
Fgp = 4kN (C)
Fga = 12 kN (T)

=4kN (C)



