3.1. Consider the bar in Fig. P3.1. Cross-sectional area A, = 1.2 in.?, and Young’s modulus
E =30 X 10°psi. If gy = 0.021in,, and g, = 0.025 in., determine (by hand calculation):
(a) The displacement at point P.
(b) The strain € and stress 0.
(c) The element gtiffness matrix.
(d) The strain energy in the element.
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3.7. Consi ;
nsider the bar in Fig. 3.7 loaded as shown. Determine the nodal displacements, element

str : )
esses, and support reactions. Solve this problem by hand caleylation, adopting the elim-

ination method for handling b o -
FEMID. g boundary conditions. Verify your results using program

150 mm | 150 mm

| 300 mtn ——]

E =200 x 10" N/m?
(L kN = 1000 N)

39. An axial ll:.iad P = 385 kN is applied to the composite block shown in Fig. P3.9. Determine
the stress in each material. (Hinr: You may name the nodes 1-2 for both the elements.)

Pl / Rigid plate

e
¥ Brass
30mm 30mm E=105000MPa
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Aluminum
E =70000 MPa
200 mm @ 60 mm
a
Section ga-a
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3.10, Considei the bar in Fig. P3.10. Determine the nodal displacements, element stresses, and

support reactions.
400 mm?2
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150 mm (150 mm mm i
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E = 200 X 10% N/m?

314, The_rigid beam in Fig. P3.14 was level before the load was applied. Find the stress in each
vertical member. (Hinr: The boundary condition is of the multipoint constraint type.)

0
Steel ' '
e — Xt
E =30 x 10%psi E= 10><140'5psi

15 in.———
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3.23. The structure in Fig. P3.23 is subjected to an increase in temperature, AT = 80°C. Deter-
mine the displacements, stresses, and support reactions. Solve this problem by hand cal-
culation, using the elimination method for handling boundary conditions.

Pj = '60 kN
4 P,=T5kN
7 AT=80°"C
400
i.q—s()o i —t=—600 mm—v.—mJ
Bronze Aluminum Steel
A = 2400 mm? 1200 mm? 600 mm?
E=83GPa 70 GPa 200 GPa
a=189 % 10-5°C 23X 10-%°C 117 x 10-%°C

(1 GPa = 10° N/m?)



