27 6 Vol.27 No.6
1999 11 JOURNAL OF HOHAI UNIVERSITY Nov.1999
210098
49
TU398.9
1 1
0
2
2.1
Sigmoid fax =1/1+e *F
2.2

1999-04-20



27 6 49

4 9

[\
N

2.3 BRET A

e o2 4 3v—d4—e-5

=6 —x—7-2—8—~9— 10

BP Back-propagation

it

'
o
h

RGLRZE(RTBE)
IS

'
e}
1

Fig.1 System error and number of hidden layers

a.

b. wlj 0 01‘ 0 —l l

C. X = x| X Xy Y= » Ym

d. Sigmoid

K+1 J 1 Opj
Zwu 0y -
=i by = D= 0 = 1
v ! iOri 1 +exp - Z w;0, - 0;

0, K i E, E

1 BN
E = EZ Tpi - 01)i 2 = ?2

T,
e. E,<E, E<E,
f
f.
0y = 0y 1-0, Ty- 0y
8, = 0, 1-0, Zapwﬂ
g. Aw; n+1 = qaijPj + alw; n
AO; n+1 = 75, + all; n
7 a
h. wi; n+1 = w; n +Aw; n+l1
0 n+1 =0 n +A0, n+1
c.



7=0.6 ¢ =0.9

50 1999 11
5 L xl/
mm f. x,/MPa Sy x3/MPa P x4/kN e x5/m
o yi/ % h y,/mm b y3/mm . 5—
4—9—3 2
1
Table 1 Specimen
X1 X2 X3 X4 Xs 11 ¥2 ¥3
1 3000 18.5 315 1080 0 3.20 200 200
2 1000 19.6 315 1800 0 3.40 250 250
3 1000 16.9 315 1750 0 3.40 250 250
4 1000 19.3 315 1800 0 4.20 250 250
5 3000 21.0 300 650 2 5.63 200 150
6 2500 15.4 300 594 2 5.63 200 150
7 2000 21.0 300 750 2 5.63 200 150
8 800 18.3 277 285 0.218 6.60 210 210
9 800 12.0 358 342 0.219 6.60 210 210
10 800 14.7 280 160 0.428 6.60 210 210
11 800 18.5 280 170 0.429 6.60 210 210
O o 04 O O O O 0O 0O 2
Fig.2 Artificial neural network model
2
Table 2 Comparison of output with test results
/% /mm /mm
1 3.60 3.49 0.97 200 202 1.01 200 202 1.01
2 5.40 5.83 1.08 200 208 1.04 200 208 1.04
3 5.63 5.74 1.02 200 206 1.03 150 145 0.97
4 5.63 5.40 0.96 200 202 1.01 150 152 1.01
5 6.60 6.86 1.04 210 205 0.98 210 205 0.98
6 6.60 6.73 1.02 210 206 0.98 210 200 0.95
— — 1.015 — — 1.008 — — 0.993
— — 0.041 — — 0.023 — — 0.030
a 4
7=0.6 ¢=0.9
33 40 1.
6 46 2
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Artificial Neural Network and Cross-Section Design
of Steel Reinforced Concrete Columns
Wang Qingli Kang Qingliang Cao Pingzhou
College of Civil Engineering Hohai Univ. Nanjing 210098
Abstract To overcome the short-coming in structural design by use of diagrams tables in civil engineering on the basis
of theoretical calculation of the cross-section of steel reinforced concrete columns an artificial neural network model for
cross-section design of steel reinforced concrete columns is developed considering the main factors. This model has 2
hidden layers with 4 and 9 nodes respectively several learning parameters are optimized some specimens are studied and

designed by this model and the results coincide well with the factual parameters of speciments showing that artificial

neural network is feasible and precise in the design of the cross-section of steel reinforced concrete columns.

Key words artificial neural network steel reinforced concrete columns cross-section design
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