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Vivek Shenoy: Brown University



SOLUTION 10.4

Let 6 be the deflection of point C.
Using free body AC and

-szczo:—%Lm+P5=0 RA:%?
Using free body BC and
2 3PS
M. =0: —LR; -P5 =0 R, =—=
+)Mc =0: SRy ETE

Using both free bodies together,
+>3F,=0: Ry+Rz—-ko =0

3P0 3P0 50

L 2L
(35-kJs -0
2L
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SOLUTION 10.8

Let @ be the rotation of each L-shaped member.

Angle change across each torsional spring is 26.
x:lLsinH zELH
2 2

XMg =0:
K(26) +K(20) -Px=0

4K 6 8K
P :T Per :T<
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SOLUTION 10.13

Arrangement (a).

Arrangement (b).

I, =—d*

12
b 7°El _ 7°Ed*
cr,a Lg - 12L§

1(d 3
+—| = |(d)’ =
12(3j( )
7?El 197°Ed*
Pcr,b= 2 = 2
L2 324 2
Pra (1 32427
P, 12 19 19

19
324

d4

l:)cr, a

cr,b

=1.421 4
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SOLUTION 10.20

Joint B: From force triangle,
Fe _ Fec 52

sin 25°  sin 20°  sin 135°
Fas =3.1079 kN (Comp)

Fae =2.5152 kN (Comp)

z(dY z(18)
Member AB: lpg==| = | ==| = | =5.153x10°mm*
4(2) 4\ 2

=5.153x10°m*

_ 7’Elg  72(200%10%)(5.153x10°°)

F =
BT (L.2)?
=7.0636x10°N = 7.0636 kN
F
Fg - ABor _ 7.0636 _ 997
Fp 31079
4 4
Member BC: loc _r(d) _#(22
o 4\ 2 4\ 2

=11.499x10°mm* =11.499x10"m*
12; =122 +1.22 =2.88 m?
_ 7’Elge  7%(200x10°)(11.499x10™7)

= = =
BC,cr LZBC 288
=7.8813x10°N =7.8813 kN
F
Fo o_tco 7813 4,
Foc 25152
Smallest F.S. governs. F.S.=227 4
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SOLUTION 10.25

W10x22: |, =118in*

|, =114 in*
P =15x10°%Ib
P, = (F.S.)P =(2.2)(15x10%) = 33x10%Ib
Buckling in xz-plane. L. =0.7L
2
El El
Pcr = - y2 L :i :
(0.7L) 0.7\ P,
L=" fw = 449.2in.
0.7 33x10°
Buckling in yz-plane. L. =2L
=
“Ly?

6
=% (Bl 7 (@A) 504,
2\ P, 2\ 33x10

Smaller value for L governs. L=449.2 in.

L=374 ft <

rown
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