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Fig. 1 Schematic of neural network mapping
M2 2% B S RO B AP BRINE
(1) s HIESCRE HIe X AR AL E R R )
CNEESEM @ BEAT BT BIALAL B, F A FROT T3 B
W IS EOPREREAS , £ B ANSYS 4%t Bl L TI0
W AL 85 KB B A T i AT AR, S
PRI 2805 B T8 Z 8] B W AR 8 B 1
Fla B RREMEE W AME, & 22 8E e
L, RIVRT 73 2 BE A e A8 Y B 5 )~ 2 8] i
LRSI
(2) FFHANIR] F) 00 28 S5 46 05 1 222 0 28 AR A 1A T
Ik, Beffdm UL B JR RO &1 s, XF T BP
M WL P9 265 2354 v ) i A2 A o J2 B0
W HAKRIRIE E , X T B85 J2 , Kosmogorov 5 Bl
T AE A BRI S AAEL A PF R, 3 R R A 2 ™
2% T LA A T 1 2 1) R R, (ELE B A 45
B A X Rl BRAG A o B TR PR iR AR & 2 HOT
T RBESE AN
L= JVm+n+a ., (1)
P m kA 208G n A M Z 08 G e A
(1,10 ] Z &) i %8
(3) 1T S BB R RCEAT A ) 3 4 A i
R S5 AR, K00 A e 1 2 1 X el > WAL S JEE
B, R A B Y R AT T — R A H )
20 o A 20,5, I SR 2L A5 ) B R B M B /ML, 0]
FHREA— AL A2

x' = 0 (2)

(4) B35 (1) ZRPr 3R 1927 I FEAR7E MATLAB
V& BT BP KBTS Ik, AT SR 1
X AL R 1 5t % BT 48 T T A 3
S AW SRR AT AR AT R 455 L, S s A 2
FHRL L S22 8

(5) LABE(4) 25 b AR L T 22 2 8k
N EZSH AN BRTTH AT B4 7 IE 73 #r, RIAT
X BRI TFHZ 1 R A AL

4 BEEEZSHKRE

4.1 BEBHREE E R

B I B B ) SR A B (R A BAT — S
AR, A 5 (AR IR 22 S5 I R A2 AR I e 22
Dl s 0N Ml i & = NI A D2 i
ST, PRI , 2000 FH 8 05 6 0 e i A el
St IR A AT AR 1A 4 B o
X M IS S B 1 50 A 55 A B T DL i 1 2
18 Bl NS AR, T e e &I i, E SO AR BE
JE AR R ) R T B

N EARBEIE T2 5 A AR E 1§ DU AT R
T2 B RO B 5, A SCHE T M 0 B 17 ZK62 +
160 {12 TE WS dis: , A4 FH i 2 e 5l U3 7 B 2
XS A A BEAT (913 73 #7059 5% 2 46 I
(B Cuey ) MRS BIUME (e ) BRI (2) B ARG R
HARENA TR -

w, = 1.174 7e72° (3)
u, = 3.604 4e Y (4)

AR 38 % 38 % 4 44 SR 1 H R ML (TB10108—
2002) 7 HLE , 2 LA IO AT SRS T, BN T
0.2 mm/d i}, U HIA B TGS IR, 7T AT —
RIS o MR $5 K50k B0 7 T A, BETO T
R S SR TE r AE 3 d A0S d JR/hTF0.2
mm/d, 31U E 4 51 40.760 1,2.758 7 mm, 5
SEPR G DA B, D, F8BOeR EE 4 T IR T
UL, 15 T8, Al LAAE D Bl A e P
AT o
4.2 HIER

Tt e e o B 4 S Bk TR, 244 B
RSB R 3t J B 5 B, o 4 % O T T ZK62 + 010
Z ZK62 + 160 BriftfT ANSYS F{E A 1L, ZfE A5 1
DR S5 9o MG, Lip Rk B = ke h &,
TERBAKLE , GRS IR, B BN E,
HAR TR DA 2 B s o

S g B HE R T 2 B O 3 A5



%28

XN % BP A W Ak

B F 5 AR & R 49

‘ jiEie]

IV50 m 1300 m V380 m
by SRS e 2y Bl R R
e, THEREL | B AR L E BRI, Y |, T
H, AR, R FEREAKE, ARESEE, R R, ARk
TRRSERE, A AR | TEVELT . T, JRBR e,
e, A RRUE ST T LT o

E2 IfREtRFEEE
Fig.2 Geological plan of the project
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Table 1 Mechanical parameters of surrounding

rock and supporting structure
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Fig.3 Grid model of

the supporting structure grids
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Fig.5 Schematic diagram of the tunnel excavation
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Table 2 Parameter levels 160 EI/‘J [i[ %j;/ﬂ\: TR F%z: Fl o . T-(B,giatl

IR E/GPa C/MPa o/ (°)
1 10 1.0 62
2 15 1.1 65
3 20 1.2 68
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Table 3 List of orthogonal test

#1 H Z K

R OA L
B ME2  HE3 | HE4

1 1 1 1 1

2 1 2 2 2

3 1 3 3 3

4 2 1 2 3

5 2 2 3 1

6 2 3 1 2

7 3 1 3 2

8 3 2 1 3

9 3 3 2 1
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Table 4 Training samples of neural network

i AE i th A
W pora o/MPa g/ (*) %E%E %ﬁ?ﬁ
1 10 1.0 62 0.989 7 3.600 0
2 10 1.1 65 0.848 2 3.085 1
3 10 1.2 68 0.849 3 3.089 1
4 15 1.0 65 1.021 4 3.7150
5 15 1.1 68 0.754 4 2.743 9
6 15 1.2 62 0.764 9 2.782 1
7 20 1.0 68 0.6739 2.451 1
8 20 1.1 62 0.723 7 2.6322
9 20 1.2 65 0.802 6 2.9192
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Fig.7 Curves of settlement of the tunnel roof vs. time
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Fig.8 Curves of peripheral convergence deformation

vs. time
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Application of BP Neural Network to the Back Analysis of Mechanical

Parameters of Tunnel Surrounding Rock
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Abstract: The aim of this research is to ensure the construction safety and optimize the design of tunnels using
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