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Distributed Structural Analysis
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ABSTRACT

Distributed processing approach for structural optimization is presented in this study. It'is
implemented on network of personal computers. The validity and efficiency of this approach are
demonstrated and verified by test model of truss. Repeated structural analysis algorithm, which
spend a lot of overall structural optimization processes, are based on substructuring scheme with
domain-wise parallelism and converted to be adapted to hardware and software environments.

The design information data are modularized and assigned to each computer in order to
minize the communication cost. The communications between nodes are limited to static
condensation and constraint-related data collection.
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Bl 11 330 Mhz(RAM 64M), 39 ¥z HElY 11 266 Mhz(RAM 64M), 4% 59
FZ AMD K62 300Mhz(RAM 32M)ell #33l3lch. vl2EAin 9 AHvme= 512 Kbyte
o]z & olr T2 MAEL 256 Kbyteoltt.

2AA¥ARE 9 AREANAN FAF AN P2 B ¢33 A 83 (method DT
BEAZZAME olgd HASFAAL wm . BHsed, Z BN HHRARAFTS
Augmented Lagrange Multiplier'$ & ol-&3tth

2R A5e &Sy Ao FY £ ded, TRAN S 1%
gl S,9 584 B, AANTZEE syl TANZ HYd ATH ol & oY M =
ZAMZ AYPe Yo AT v E dehuls 42 g o]l FHSH

- 5
SP - TP (5)
S
Ep = —P—P (6)
o] & Amdahl®] MHL 7|x2 WAFZAA ¢ Fulton 0] H&3 Aoln] 47N, TE

¥ 1 AAxR

Modulus of elasticity : 30,000.0 kips
Allowable stress limit : *30.0 kips
Allowable displacement: *05 in

Specific weight : 0.283 Ib/in®
Lower limit on area : 0.10 in’
Upper limit on area . None
No. of design varible : 200
Loadi Load(kips) in
oacing Node No. direction
condition
X y z
1, 6, 15, 20, 29,
34, 43, 48, 57, 110 0.0 {00
62, 71
1, 2, 3 4 5 6
1 8 10, 12, 14,
15, 16, 17, 18, _
19, 20, 22. 24, 0.0]-10.0|0.0
. 71, 72, 73,
aY 1,200 HA HHEHS 74, 75
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ta
) Da Objective function (Ib)
Algorithm
Method 1 25,708
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E 3 BAAe s3En
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U
1 1 CP 1 _
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2 CPU
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3 CPU
3 311 1.03
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CPU
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5 CPU
5 P 492 0.98
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1.4
12 1 J s
14b 4 4
08 }
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06 | Speed up
—i— Ef )
o4+ S theoretical
02l T e theoretical 1
__.__Sp
0L . . 0
1 3
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