CE 270
Fall 2011
Solution — Homework 14

9-11. Solve Prob. 9-10 using the stress-transformation 2 ksi
equations developed in Sec. 9.2. Show the result on a sketch.

Normal and Shear Stress: In accordance with the established sign convention, A

g = +60° o, = —3ksi oy = 2 ksi Ty = —4 ksi %3 ksi
}\

Siress Transformation Equations: Applying Eqs. 9-1 and 9-2. 4 ksi
—_—
o, T oy Ty — Oy . B
o= ) + 5 cos2f + 7,,sin 260 il
-3+2 -3-2
- 32 + "’2 cos120° + (—4 sin 120°) £
¥ ]
= —2.71 ksi Ans. ose Mgt
o, — oy
Tey = —Tsinﬁﬂ + 7,y 08 20
-3-2 AT ks
i sin120° + (—4 cos 1207) ik 4Tk L 2Ty pg,
s —H
= 4.17 ksi Ans, iy

Negative sign indicates o, Is a compressive stress 3
A=Y



013, Determine the eguivalent state of stress on an 350 psi
clement if the element is orieated 607 clockwise from the
clement shown, Show the result on a sketch.

75 psi

200 p=i

In accordance to the established sign covention,
8 = —hl" (Fig. a) oy = 200 psi oy = —350 psi Tuy = 73 psi

Applying Eqgs 9-1,9-2 and 9-3,

o T+ &y iy T Ty _
oy = — + o5 28 + 7y 5in 28

2 2

2000+ (3500 200 — (—350)

= 7 + 3 cos (=120 + 75 sin (—120%)
= 21745 ps1 = —277 pmi Ans,
o T+ &y &y — iy .
Fy = > S - cos 28 — 7, 5in 260

200 + (—330) 200 — (=350 ) i i
= - cos (—120) — 75 sin (—120%)

7 7
= 12745 psi = 127 psi Ans.
oy — (Fy
oy =TT —5in 28 + T,y cos 26
200 — (350
B0 OB (- 120% + 75 cos (~1207)

= 200.66 psi = 201 psi Ans.

Mcgative sign indicates that o 15 8 compressive stress These result, can be
represented by the clement shown in Fig. b.
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