Homework #3 — Truss problem with multiple redundants, temperature & imperfection

Given the following truss, find the final forces:
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Members bd has + 20 °F temperature increase

df has + 25 °F temperature increase
cf is1” toolong

All diagonals: A=5in?
Other members A=2.8in’

Remove 2 redundants (BC & CF):
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Case 1 — Redundant #1, unit load

Case 2 — Redundant 2 = unit force
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Create Table:

Alpha*delta Imper- imp imp SO*Si*L/
Member Length Area E S0 S1 S2 deltaT T*L Temp*S1 Temp*s2 fection *S1 *s2 AE s0*s2*L/AE  sl1*s1*L/(AE) s1*s2*L/(AE) (S2*s2*L/(AE) final force
ab 120 2.8 29000 0 -0.53 0 0 0 0 0 0 0 0.000415 0 0 -9.59903
bd 192 2.8 29000 3 -0.848 0 25 0.0312 -0.02646 0 0 0 -0.00602 0 0.0017 0 0 -12.3584
ac 192 2.8 29000 9.5 -0.848 0 0 0 0 0 -0.01905 0 0.0017 0 0 -5.85845
df 192 2.8 29000 0 0 -0.848 0 0 0 0 0 0 0 0 0.0017 -6.46864
ce 192 2.8 29000 9.5 0 -0.848 0 0 0 O 0 -0.01905 0 0 0.0017 3.031359
ef 120 2.8 29000 0 0 -0.53 0 0 0 0 0 0 0 0 0.000415 -4.0429
cd 120 2.8 29000 10 -0.53 -0.53 0 0 0 0 -0.00783 -0.00783 0.000415 0.000415 0.000415 -3.64193
226.41
ad 6 5 29000 -11.2029 1 0 0 0 0 0 -0.01749 0 0.001561 0 0 6.908477
226.41
de 6 5 29000 -7.6651 0 1 20 0.029434 0 0.029434 0 0 0 -0.01197 0 0 0.001561  -0.03699
226.41
bc 6 5 29000 0 1 0 0 0 0 0 0 0 0.001561 0 0 18.11138
226.41
cf 6 5 29000 0 0 1 0 0 1 0 1 0 0 0 0 0.001561 7.628114
-0.02646 0.029434 0 1 -0.05039 -0.03885 0.007354 0.000415 0.007354
diT d2t dle d2edl0 d20 f11 f12 f22
0.00730.000
Matrix 54 415 righ hand side 0.076847
0.0004 0.007
15 354 -0.99058
136.417.700
inverse 67 62 result 18.11138
7.7006 136.4

2 167 7.628114






