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Example 01

Nonlinear Elastic-Plastic Analysis of Space Frames

4"

E = 28000.0 Ksi
G = 11500.0 Ksi
Fy = 36.0 Ksi

Ty = 21.0Ksi

Horizontal bent: dimensions and properties (1 kip =4-45 kN, 1 in. = 25-4 mm).
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108.0-
Example 01

80.0-

75.0

=]

Load P (Kips)
& 8

30.

15.0¢

== =Shi and Atluri(Ref. 5)

©Present Analysis

@ Plastic Hinges Present Analysis

i
00 0.1 02 0304 05

1 'l i

0.0

4.0 8.0 12.0
Vertical Deflection of Joint C (in)

16.0 200

Load-deflection curves for horizontal bent (1 kip = 4'45 kN, 1 in. = 2-54 mm).
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P/8 P/8

Example 02 pig Ti8

P/8 P/8

of ELT
L=47.992 in
H = 15.984 in H
A i =5
‘*“_—— 7T@L/8 ﬁ
./16 /16

E = 28000.0 Ksi
@r =0.288 in G = 12000.0 Ksi
Fy = 42.0 Ksi
Typical Cross-Section Ty = 26.7 Ksi

Gable frame: dimensions and properties (1 kip =4-45 kN, 1 in.=2-54 mm). 29
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Example 02
0.6¢
1 2 0.459 K
0.5¢ - 3 3w 0521K
Experimental Results 0=00
B0.4t V  ciciitnentatiol. 15) (Majid 1972) '
S
n .
'§0.3l- X Plastic Hinges Experimental{(Ref. 15) 0.544 K
O Present Analysi =
02 r lysis (e = 0.001) 1 0.458 K 2
® Plastic Present Ana 0518 K
0.1 (e = 0.001) e .
e = 0.001
1 1 1 1 R | i
0.0 03 08 09 12 1.5 18 2.1 @ Plastic Hinges

Vertical Deflection of Joint C (in)

Load-deflection curves for gable frame (vertical

: : ) Plastic hinges at collapse-gable frame
deflection) (1 kip=4-45kN, 1 in. =2-54 mm).
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Example 03

20.62' 20.62)\

E = 432000.0 Ksf
4.21 —55 G = 184320.0 Kst
FY = 2180.0 Ksf

13 l' 2.5' '1 Ty = 1200.0 Kst

Typical Cross-Section

Framed dome: dimensions and properties (1 ft. =0-305 m, 1 kip =4-45 kN). 31
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Example 03

12.04-

g

g
(=]
r

Load P x 103 (Kips)

@
-3

7/ oPresent Analysis
® Plastic Hinges Present Analysis

X Plastic Hinges(Ref. 16)

A i A A

0.0 05 1.0 16 20
Vertical Deflection of Joint 1(ft)

Load--deflection curves for framed dome (1 kip =4-45 kN, 1 ft. =0-305 m). 32
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12 Ipi2
3P 3 :Pd'2 X
Example 04 o /% P AL 1
P2 P/2

froeml [ #00cm |

(Columns)

£ = 2x10° Kgt/em- ,
G = 85470.0
Typical Cross-Sections oasraghalion.
Fy = 1000.0 Kgt/cm
T, = 570.0 Kgf/cm-
Two-storey frame: dimensions and properties (1 kgf = 2-20461b). 33
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Example 04 ®Plastic Hinges Present Analysis

o I{Ref. 18
14.0L Argyris et al.(Ref. 16)

12.0-

o ® B
g

Load Px10° (Kgf)

»
o
!

e
o

00 100 200 300 400 500 600 700
Horizontal Deflection of Joint K (cm)

Load-deflection curves for two-storey frame. 34




