Mechanics of Materials-ME 302
Spring Semester 2007
Homework Solution 1

Problem 1.3 1.3 Two solid cylindrical rods AB and BC are welded together at B and loaded as
’ shown. Determine the average normal stress at the midsection of (@) rod 4B, (b) rod
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Problem 1.7 1.7 Knowing t]}at the ce.ntral por!inn'of the link BD has‘a uniform cross-sectional
5 area of 800 mm*, determine the magnitude of the load P for which the normal stress
in that portion of BD is 50 MPa.
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Problem 1.9 1.9  Each of the four vertical links has an 8 x 36- mm uniform rectangular cross |
section and each of the four pins has a 16- mm diameter. Determine the maximum

value of the average normal stress in the links connecting (a) points B and 1), (b) points
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Problem 1.16 1.16 The wooden members 4 and B are to be joined by plywood splice plates which
will be fully glued on the surfaces in contact. As part of the design of the joint, and
knowing that the clearance between the ends of the members is to be & in., determine

” . the smallest allowable length /L if the average shearing stress in the glue is not to
1 5.8 klps exceed 120 psi.
Theve cove foow = @ p e 4,4’&& ccreccs Haat cwva 43.-9..:13..—;5 =
Each of thecse aves= "f‘MME. mids owme hald +he
+he 5.2 kip Force . Tho=
F = 4P = £(5.8) = 2.9 kips = 2700 b
X )
= = =
T we—ug T 1 'X —3—— T
i [ =
X A
Let R = Length of owne ci.pueag cvea candf w= Hin. be i+s wishrh.
Fov each S.Pued G v—e & A= Luw
= i
E o s =
Averﬁ.ae Sj-\.gqr.ms_, st wvess =7 i A “?w
The ' allowtble s&'.ea..n'm? stress s T = 120 psy
= 2900 :
: 9 = = = E.04I1T in.
Sa‘lehﬂ "Pu" 42 E) (I?O)C‘I") #

C.O%V 2 + 7z + G.OHIT

12.33

(¥,




Problem 1.20 1.20 A 40-kN axial load is applied to a short wooden post that is supported by a
concrete footing resting on undisturbed soil. Determine (a) the maximum bearing
stress on the concrete footing, (b) the size of the footing for which the average

P =40 kN bearing stress in the soil is 145 kPa.
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Problem 1.31

1.31_ The 1.4 klp load P is supported by two wooden members of uniform
section thg! are joined by the simple glued scarf splice shown. Determine the nor
and shearing stresses in the glued splice.
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Problem 1.35

1.35 A 240-kip load P is applied to the granite block shown. Determine the resulting
maximum value of (@) the normal stress, (b) the shearing stress. Specify th
orientation of the plane on which each of these maximum values occurs.
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Problem 1.41 1.41 Members AB and BC of the truss shown are made of the same alloy. It is
known that a 20-mm-square bar of the same alloy was tested to failure and that an
0.75 m —wl ultimate load of 120 kN was recorded. [fa factor of safety of 3.2 is to be achieved
’—:‘7 for both bars, determine the required cross- sectional area of (@) bar 4B, () bar AC.

Leng-% s} memper AB
Ses = TETEAE = wEEw

L §>C Dee enhve truss as a free bodly A‘_*fr
DSM, =0 L4 A, =(0.75)(28) = 0 A= 1S kN |
+1ZF, = 0 A,- 28=0 Ay =28 kN "
Use joint A ag Tree body 28kN

A XEFR=0 2 Es-Ay=20 >

Ax O.85
‘—lk‘p"‘* Fra = 5500 = 17 N

e MEE =0 A-Fo- &iE, =0
e o L0 Y N
Fre = 28 - LQ9007). - 20 k

For the test bar A = (0.020) = 4oox1a € m* B o= 126 x/o° N
3
For +Le Mdf}‘l‘;‘\fl-aﬁ G:J = —“E—U_ = Hﬁ = 800 X}Dg Pﬂ-
(@) For wmember AB ES. = “&' = %B
Fﬂﬁ F‘-ﬂﬁ
_ s Fe | (B2)72200%) - oL
A,gs- _‘_'G-U i 30:)){{06 = !8],33;:1 |}
Pig = TELE vy =l
(b) Fov member AC E.S. -'-‘;P-U‘ = 6y Ane
F:k_ Fk_

Fi (3.2)(20 xi1c*) :

Aﬁnc ¢ (Fé) B 33§o x?oxeb) = 213 382¥0 R
o

i L

P\M:_‘-' 2|3 ™inA -‘




Problem 1.51

L.5I' Link AC is made of 3 steel with a 65-ksi ultimate normal stress and hasa +

3 -in. uniform rectangular cross section. [t is connected to a support at 4 and{
member BCH

at C by 3 -in.-diameter pins, while member BCD is connected o

3.25 is desired, determine the largest load P that can be appli
AC'is not reinforced around the pin holes.
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1.54 Inan alternative design for the structure of Prob. 1.53. a pin of 10-mm-diameter

Problem 1.54 is to be used at 4. Assuming that all other specifications remain unchanged,

determine the allowable load P if an overall factor of safety of 3.0 is desired.

1.53 In the structure shown, an 8-mm-diameter pin is used at 4, and 12-mm-

diameter pins are used at B and . Knowing that the ultimate shearing stress is 100

MPa at all connections and that the ultimate normal stress is 250 MPa in each of the

two links joining B and D, determine the allowable load P if an overall factor of
Tap view safety of 3.0 is desired.
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