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PROBLEM I:

A load P is supported as shown by a steel pin that has been inserted in a short
wooden member hanging from the ceiling. The ultimate strength of the wood

used is 60 MPa in tension and 7.5 MPa in shear, while the ultimate strength e
of the steel is 145 MPa in shear. 7
Knowing that, b = 40 mm, ¢ = 55 mm. and d = 12 mm. ‘
Determine: ke
The load P if an overall factor of safety of 3.2 is desired | T e S d
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SOLUTION > . VA4S _— 453> MPe
Based on double shear in pin. / TPn = 2 2 J
T P =24r =224 P‘Qﬂt =\0-25 s
P T - L T = d 1 \
= % 0X0 0122145 % 10%) = 3280 x 10'N
4 o Pq
Based on tension in wood: @ oo, = G- = \g-1s M
w = 32
. = 4oy, = wib - d)ay, ? - (.\@:: 21 ’CJ\}
= (0.040)(0.040 - 0.012460 x 10°) N 2.~
=672 x10°N
n double shear in the wood: @ Tw=12-2.34
\ B, = 24r, = 2wer,, = (X0.040(0.0357.5 x 10% 32 Mfa
P, =328x10N
_ B _N8x10 ey ‘N
P= FS = 33 um,ﬁilﬁsN @ T lﬁﬁm <4
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PROBLEM 2 (\'L

"'od consisting of two ¢yvlindrical portions 48 an BC is restramed ‘-ll

h ends. Portion 4B is made of steel (Es = 20 = 10" psi,a = 6.5 » 10° 4 ;
1 s and pomnn BC is made of Aluminum (Ea =104 « 107 psi, @ : \ £ ,.,wﬂ.,{
33 <10° 1) | | ,
owing that the rod 1s initially unstressed SRR { \ ;
termine: { , \ |
“the normal stresses induced in portions A8 and BC by a temperature ‘ “ 1 in. diameter
¢ of 70°F. 25 -in. diameter 2
i the corresponding deflection of point B.
SOLUTION
Ay =TQ29 =39%Im 4 =2A D 1TSS’
e 4 = J
o P
1 Iree thermal expannion. A\T=70F g DI Sy 2
. 8, ) 0p = Logr, (AT 2256 5% 10 *X70) =10 92x10 Yin
(60w = L a,(AT) = (3213 310 4(70) = 29 792%10 'm. 2.
Total 8, =8, )0+ (5,) =40712x10 ' '
| Shortenug due to induced conpresave force P z
| ) othm o MHP___y5g14610°P
| P TFE AL, (’oxwﬁ)\x 9761)
G =ipe - 174118410 °P 2
E, Ay (104 10‘ 76715)
.o N _ ~» 2 "
Total: O —(0;')w+("}')ﬁt =1949 32107 F Comp resss on ‘
For zero net deflection. 8, =4, 1949 32x10* P=10712~10" P=20885x10° b
E _ P _ 20885x10° _ : Yy ‘
- @ Gu= Y Y 525x10° psi O =-325ks1 «
P __20885x10’ »
ow=t == ~11.80x10" psi O =—11.82 ksi ¢ ‘
;- B () =208 14x10°)20.885x10°) = 4 347010
” 8y =(B,) 0y =+ (B0) g —=1092%107 5+ 43470103 5, =657x10% in < \
or
. (8,)ac =(1741.18x107)Q20.885x10%) = 36365 x10 .
-3 g : :
5'-;-(5,)1 —+(8p ) —=+=29.792x10 ¢-+36.365K10"5-;:6,51x1g"3“m'q (checks)
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