Problem 9-5

The state of stress at a point in a member is shown on the element Determine the stress components
acting on the inclined plane 4B. Solve the problem using the method of equilibrivm described in Sec.

9.1.
Given: gy = —G0MPa .. = —50MPa
y A
¢ := 30deg Txy = 28MPa 50 MFa
. T
Solution: Set A, :=m" B == 180deg + ¢ >/ > 28 MPa
Force Equilibrium: For the sectioned element.
Apy = Ap-cos(d) Ay = A 5-sin() -
Fue = Oxday  Fyy = Tyylay Py = 2424871KN
i B
Fyy = Oy Ay Fyy = TyyAay  Fyx = 14000.00kN
Given
<« IF,=0; Ap.+ Fyy sin(8) + Fyy-cos(8) + Fyy cos(B) + Fyy sin(8) = 0

Normal and Shear Stress:
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Ay + Fyy cos(8) — Fyysin(B) — Fyy: sin(6) + Fyy-cos (8)=0

Guess
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= Find (_AFK.,APY]

Apy )
%)

Gy = —33.251 MPa
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The negative signs indicate that the sense of &, is opposite to that shown in FBD.



