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Fig. 1. (a) preidicted NR method, (b) modified NR
method.
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Fig. 2. Illustration of multilayer artificial neural

network system
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load P (lb) $4R in ABAQUS
— present, modf NR
5000 4 ) ,
¢ ) (step N=700)
4000 § compressior o present {step N=250)
tension $ ’; ' « present (step N=150)
3000 4 f
$ )
2000 4 ;
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radius of top hole = 3.09017 inch
1000 4 thickness = 0.1 inch
E=6.825-107psi v =003

0 — T T T T

4 6 8 10
radial displacement (inch)

2 1

Fig. 3. Cut-out hemisphere under two sets of
alternating loads

Table 1. Performance comparison between the
present method and the modified NR method.
total iteration CPU time(sec)
step N=700 _
present 1602 18172
modf NR 6631 24512
stepN=400
present 1280 10675
modf NR diverge diverge
step N=150
present 1178 4948
modf NR diverge diverge
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Bo|F3 . @ AAE dFd= 71E9 Hd
B FLT AN E BoAFH AAHEY gFo
AbSE A2 AA ALY 0.1% vighold,

e (Crisfield,1997)

load (kN) o  Present
Newton-Raphson
0.6

R =2540 mm ®
0 =0.1rad

L =504 mm

h =635 mm

E = 3105 N/mm?
v=03 /

044
0.24

0.04
.

0.2 7oL
N

04 ] 12x12 mesh, 3125 DOF

0 s 10 15 20 25 30
maximum displacement (mm)

Fig. 4. Thin hinged cylindrical shell subjected to
point load.

Table - 2. Performance comparison between the
present method and the modified NR method.

step N total iteratio CPU time(sec  max. disp.

present 165 645 . 2166 -0.029
modf NR 312 1234 4116 -0.029
78 8

A7z 2 g FHAY dFo2 FPS
EE SN EFaEe FAEE
Predicted NR7|'H & A<G3Ath A4gE3e 7
ArgoA] Taz FHe €S gdotsie &
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a, AAE AlHEAA B4AA NR7IH o5}
o HEEALHE A Fg, wrEA4le] Al FA o]
FPslo] 2H3A AASF2E2 71EY modified
NR7|HET £ggo] g o]FoAY F2WS
aAn g F Ao

AANE $HL 7isteHE vy A die
TEEA L5l e W FYET FEHE I
ME 43 AMEEY 4L 71dE ¢ Uk
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Hoz AFEIAT Y& EYY NRZY
(standard NRZ|®, quasi NR7|E )= o &
£o| 7}Fdc)
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