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Concept Application

(P,)y = (0,)yA, = (36 ksi)(0.075 in*) = 2.7 kips

o))y 36 X 10° psi
I P
E, 30 X 10°psi

(6;)y = (€)yL = (301in.)

=36 X 10~ %in.
(P,)y = (0,)yA; = (45 ksi)(0.100 in®) = 4.5 kips

o)y 45 X 10° psi
[ = P
E, 15 X 10° psi

(8)y = (€L = (30in.)

P, (kips)
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Concept Application 2.15
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a. Maximum Elongation.
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S =60X10"in.

(c)




Concept Application

30 X 10° psi
15 X 10° psi

(30in.) = 60 X 10~ %in.

b. Permanent Set.
4.5 kips
36 X 10 %in.
P 5.7 kips
—— = p_ = —45.6 X 107 3in.
m 125 Kips/in.

= 8pax + & =60 X 107> — 456 X 107°

= 125 kips/in.

14.4 X 10 %in. 60 8, (103 in.)
(b)
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30 in.

8 (103 in.)

5, (1073 in.)
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o/ = €'E, = (—1.52 X 107°)(30 X 10° psi) = —45.6 ksi

'

t

= €'E, = (—1.52 X 107°)(15 X 10° psi) = —22.8 ksi

= 36 ksi — 45.6 ksi
= 30 ksi — 22.8 ksi

—9.6 ksi
+ 7.2 ksi



- 300 MPa
(200 GPa)(12 X 107°/°C)

= —125°C




Sample Problem

Areas:

AD = 400 mmf
CE = 500 mm~
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oy = 300 MPa

Pyp = Pcg and Q = 2P,p
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Sample Problem 2.6

Elastic Action

(Pap)max = OyA = (300 MPa)(400 mm?) = 120 kN

(300 MPa) ) = 3
200 GPa (2m) = 3mm

= = Areas:
PAD 120 kN AD = 400 mm?
_ Pcg _ 120 kN — 940 MPa CE = 500 mm?
500 mm?

OcEe (240 MPa

_W)
8¢, = €L =——L = K

E )(5 m) = 6 mm

200 GPa

0

6 mm

Rod CE

8, = 3(84, + 8¢,) = 3(3mm + 6 mm) = 4.5mm
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632 — lomm = 2(6A2 i mm) aAz 14mm Final deflections

04, = 14mm — 3mm = 11 mm

1114 mm 6 mm

Rod AD Rod CE




