2-2. Truss ABC shown is subjected to two independent random forces P, and P,, that follow a
distribution of N(400,35%) kN . The span is L =4 m. Each member has the cross-sectional area

A=4000mm* and modulus of elasticity E=200GPa . Determine the probability that the

displacement of joint B is greater than 1.8 mm.
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Fig. 2.2.2

(a) Find the displacement of joint B in the x direction

M, =0, Fo L — P{%jtan(BW)— P, (%) =0, e, =(%j(Pltan(30°)+ pz)

>F, =0, F,+P=0, F, =P



1 .
F, =0, F,, — P, +Fy, =0, FAszZ—(Ej(Pltan(SOHPz)

Methods of joints:

F, 0
Fic =551 Faco=Fy 0130 = 0.866P, ~0.5R

FACy = FAy '
Since F,, =F,; +F,,. Wehave F,,=F, —F,, =P —(0.866P,-0.5P) =1.5F, —0.866PF, .
The elongation of AB is equal to &, (the displacement of joint B) in the x direction; then

4(1.5Pl —0.866F’2)
2x10" x4x107°3

Fol L
s =22 = (15R ~0.866P,) =

=0.75x10°P, —0.433x10°P,
Since 8 ~ N(u;,,0% )+ tpy = oy = p =400x10°, 03, = 0, = 0, =35x10°, we have

p5, =0.75%107° g1, —0.433x10°° 4, =0.317x10°° gz, =1.268x10°

0, =/(0.75x10°)* 0%, —(0.433x10°°)’ o, =0.6124x10 °c, =2.1434x10°*

Gy —ttp _1.8x10° —l.268><103J

Thus, Pr (5, >1.8x107°) =1-Pr (5, <1.8x107°) =1—Pr —
o, 2.1434x10

=1-d(2.482) =1-0.9935 = 0.0065 Ans,



