5523 B4 6 W s L %
2002 £ 12 H Rock and Soil Mechanics

Vol.23 No.6
Dec. 2002

XEHE: 1000—7598—(2002) 06—0691 — 04

bk 18 Rl S AR R T B AL 42 P 48 )

> 1,2 s 2,3 s 2
™) i% ’ %Bﬂﬁk ’ %F%ﬁ/\

(L PREEEBCE LT A E s, Widh s 4300715 2. EEH TR LR TR, EKE 400016
3. TEORZERA DI, TR A 750021)

B OB BOEREA IR ZIREZ H RN, RS AN A ARG M RGN L, SR O AR A B i
MRS . FETEETEH IR, FHEE AL NN &, $EH T — M2 B 45 5 SR R i A it A e 2t
ML (ENNYEARY, - B R AR R R AT 5, FH— AN S IIE B T 3k A o 22 X 245 ELAT it ) R ) R 47 o

X OB . B BRI MM, Bz gk

hESES: TU4S7 CERPRINES: A

Identification of collapse type of surrounding rock mass of
tunnels using evolutionary neural network
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3. Institute of Solid Mechanics, Ningxia University, Yinchuan 750021, China)

Abstract: The collapse of surrounding rock mass of tunnels is affected by many factors; the identification of the collapse type is a
very complicated nonlinear system identification and it can not be solved by traditional methods. The problem of complicated
nonlinear system identification can be solved very well using neural network (NN) model. Considering the existing problems of the
traditional NN model and traditional evolutionary neural network(ENN) model and combining the immune evolutionary
programming (IEP) proposed by authors with NN, a new ENN model whose architecture and connection weights evolve
simultaneously is proposed. Using this new ENN model, the problem to identify the collapse type of surrounding rock mass of tunnel
is studied. The results of an example show that the performance of the new ENN is very well and it is a very good method to identify
the collapse type of surrounding rock mass of tunnels.
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Table 1 Some training samples of ENN

S & V)] MEEM S WEMES WERST BER
= o, /kPa o,/ kPa alC) d/em (L5
1 25.009 6 632688 0 3.6 3
2 25.009 6 632688 0 5.4 3
3 62.524 632688 0 3.6 2
4 112.543 2 632688 0 48 4
5 112543 2 632688 0 5.4 4
25 25.009 6 632688 0 9.0 4
26 1.0290 3.0870 0 9.0 1
27 47432 14229 6 0 9.0 1
28 1.0290 3.0870 0 7.8 1
29 9.996 0 30.086 0 0 8.4 4
30 25.009 6 63.268 8 0 8.4 4
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Table 2 Prediction results of ENN

ARy & H BE R W5 A
¥ o MR,  Bifie SOFd BER SAESR
N /kPa /kPa /e /em
1 62.524 0 63.268 8 0 4.8 3 3.001 245
2 112.543 2 63.268 8 0 4.2 3 3.000 984
3 62.524 0 63.268 8 10 5.4 4 3.996 54
4 112.543 2 63.268 8 10 3.6 3 2.987 865
5 62.524 0 63.268 8 20 4.2 4 4.000 543
6 62.524 0 63.268 8 20 5.4 4 3.999 147
7 62.524 0 63.268 8 40 5.4 4 3.987 652
8 62.524 0 63.268 8 30 24 3 3.010234
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