12. Two random forces F; ~ N(12, 0.52) kN and F, ~ N(8,0.22) kN act on the structural system. F; and F,
are independent. Determine the normal reaction distribution at the roller A and distributions of horizontal
and vertical components at pin B for equilibrium of the member.

Solution




D> Mg =0; F(0.75+1.5c0545) + F,(0.5)— N, (1.5+1.5c0s45") =0,
> F,=0; B, —F,cos45 =0,
> F,=0; B,+N,—F,sin45 —F =0.

Since, F; and F, follow the normal distributions which are independent with each other, we have

_ 0.75+1.5c0s45’ 05

- + ~10.05kN,
My = 1541500845 F T 15+15c0545 -
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Hg =C0845 1. =5.66 kN,
0g =C0s45" 0 =0.14,

Mg, = M, +sin45 e — py, =7.61kN,

oy, = \/(GH)Z +(sin45° oy )? + 4% =0.63.

Therefore, we have N, ~ N(10.05, 0.36%) kN, B, ~ N(5.66, 0.14%) kN and B, ~ N(7.61, 0.63%) kN. Ans.



