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Solutions to Chapter 22 Problems

S.22.1
The direct stresses in the booms are obtained from Eq. (16.18) in which I,, =0 and
M, =0. Thus
M .
o, =—y 1)
IX)C

From Fig. P.22.1 the y coordinates of the booms are

y1 = —y6 = 750 mm
y2 = yi0 = —y5 = —y7 = 250 + 500 sin 45° = 603.6 mm
3 =Yy9 = —y4 = —yg = 250 mm

Then I, =2 x 150(7502 + 2 x 603.62 + 2 x 250%) =4.25 x 108 mm*. Hence, from

Eq. (i)
100 x 106
77 425 % 1087
ie.
o, = 0.24y
Thus
Boom 1 210 39 48 57 6

o, (N/mm?) 180.0 1449 60.0 —60.0 —1449 —180.0

From Eq. (20.11)

qs = ZBryr"i‘QSO
xx r=1
i.e.
50 x 10° x 150
4= oe o5 2+ as0
so that

gs = —0.018y, + g5, (ii)
‘Cut’ the wall 89. Then, from the first term on the right-hand side of Eq. (ii)

qp,89 =0
gvo10 = —0.018 x 250 = —4.5N/mm
gv.101 = —4.5—0.018 x 603.6 = —15.4N/mm
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gb.12 = —15.4 —0.018 x 750 = —28.9 N/mm
gb23 = —28.9 — 0.018 x 603.6 = —39.8 N/mm
gb34 = —39.8 — 0.018 x 250 = —44.3N/mm

The remaining gy, distribution follows from symmetry and the complete distribution
is shown in Fig. S.22.1. The moment of a constant shear flow in a panel about a specific
point is given by Eq. (20.10). Thus, taking moments about C (see Eq. (17.17))

50 x 10° x 250 = 2(—2 x 454910 — 2 x 15.4A101 — 2 x 28.9A12 — 2 x 39.843
— 2 x 44.3A34) — 2Aqy (iii)
in which

Azs = 1 x 500 x 250 = 62 500 mm?

Agz = Ag1p = 62500 + 505 x 7 x 500* — 1 x 250 x 353.6 = 116474.8 mm*

App =Aj01 = 5 x 250 x 353.6 4 555 x 7w x 500% = 142374.8 mm?
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Fig. 5.22.1
Also the total area, A, of the cross-section is
A =500 x 1000 + 7 x 500% = 1285398.2 mm?
Eq. (iii) then becomes
50 x 10° x 250 = —2 x 2(4.5 x 116474.8 + 15.4 x 142374.8 + 28.9 x 1423748
+39.8 x 116474.8 +44.3 x 62500) — 2 x 1285398.2¢;0
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from which
gso = —27.0N/mm (clockwise)

Then
ggo = 27.0N/mm, ¢919 = ¢g78 = 22.5N/mm, ¢i01 = g¢7 = 11.6 N/mm,

q21 = qe5 = 1.9N/mm, g3 = g54 = 12.8 N/mm, ¢43 = 17.3 N/mm

Solutions to Chapter 23 Problems
S.23.1

The beam section is unsymmetrical and M, = —120000Nm, M, = —30000Nm.
Therefore, the direct stresses in the booms are given by Eq. (16.18), i.e.

Myl — M, I M.ly, — M1, )
0z=( yhax J;Xy))H_( xTyy )Jc})y (i)

Ly — I, Ly — I)%y

AY
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[

Fig. 5.23.1

In Fig. S.23.1 x =600 mm by inspection. Also, taking moments of area about the
line of the bottom booms

(4 x 1000 + 4 x 600)y = 1000 x 240 + 1000 x 180 4 600 x 220 + 600 x 200

from which
y = 105 mm
Then
Ly =2 x 1000 x 105% 42 x 600 x 1052 4 1000 x 1352 + 1000 x 752 + 600 x 115>
+ 600 x 95% = 72.5 x 10° mm*
Ly = 4 x 1000 x 600% + 4 x 600 x 200* = 1536.0 x 10° mm*
Ly = 1000[(—600)(135) + (600)(75)] + 600[(—200)(115) + (200)(95)]

= —38.4 x 10° mm*
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