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Abstract; In order to obtain more reasonable and reliable mechanical parameters of rock mass in geotechnical
engineering design and construction, and overcome the shortcomings of BP neural network algorithm such as
slow convergence speed and dependence on initial values, the inversion of the mechanical parameters of
tunnel surrounding rock is studied. Relying on Lianhua Tunnel Project of Pingxiang — Lianhua expressway in
Jiangxi Province, selecting the right tunnel of YK35 +095 toYK35 + 135 section as the simulation object, the
3D numerical model of micro-step excavation is established by FLAC3D finite difference method. The
orthogonal experiment of 25 groups of surrounding rock mechanical parameters is designed and substituted into
the established numerical model to obtain a series of vault settlement, peripheral displacement and surface
settlement, thus the neural network sample is constructed. Combining genetic algorithm and neural network,

in which the population size of genetic algorithm is 30, the maximum genetic generation is 25, the cross
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probability is 0. 8, and the mutation probability is 0. 01. Through network training, a mature GA-BP neural
network is obtained, and the mapping relationship of the surrounding rock mechanical parameters to be
inverted and the displacement is established. By inputting the measured values of vault settlement, peripheral
displacement and surface settlement of the YK35 + 115 section of Lianhua Tunnel into the trained GA-BP
neural network model, the elastic modulus, Poisson’ s ratio, cohesion and internal friction angle of the
surrounding rock are output. The result shows that (1) The mechanical parameters of the surrounding rock
obtained by inversion using GA-BP neural network are substituted into the FLAC3D numerical model. The
vault settlement, periphery displacement and surface settlement are only 2.94% , 3.16% and 4.86%
different from the actual measured values, and the errors are small. (2) The inversion method based on
GA-BP neural network has high accuracy for calculating the mechanical parameters of tunnel surrounding
rock.

Key words: tunneling engineering; GA-BP neural network; numerical simulation; mechanical parameter

inversion ; orthogonal design
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Fig. 1 Calculation model and meshing
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Tab.1 Mechanical and support parameters of

surrounding rock
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Tab.2 Numerical simulation of tunnel excavation and

support process
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Fig.2 BP neural network structure

(i=1,2,, m;j=1, 2, p), BEZHHTZ
IRLE R Wy (j=1, 2,, ps k=1, 2,-, n), [
FEREER 6, =1, 2,, p), FiZHIBE N
o, (k=1, 2, n), MKW E AN EN X,
X, X, MEMERmEmERN Y, Y, -,
Y, HWHERET O Y, PR I 4% HH B o R S SE PR
MBI 25 e 7E BP f W8I 2Ry, AUE N
BEBLIE , WA HEARR B W ELE, AR5
A RS R A R A, T e 4
ZH, RBME R Z AWM E R, iR,
HERZEMEAT R, SUaER 21 2 82 ny o &
o 25 LAY

ABFFESEEE T 250 2 U 2 B & J2 P 0019 A
BOREN L, AR ARk, SRR )=
MZTT N, B2 AR RIRL, LR
ZE RN, it Z UGB, DT 28 P28 9 245 1 40
FhEEHE S 3 -6 -3,

3.2 GA-BP &M%

GA-BP i1 22 [ 283 38 Ak BP B 28 j 2 v Bt #1142
BIHIIEBUE 5 M, 15500 BP M M 2g A
BPLRY AR R ), B AR BTN R

TE GA-BP B2 R 25 vh, 8 5 X0 Bl SR 5 AT 2
fi5h s PR 28 0 25 )1 i 2 900 DU AR by 38 7 BE R
B HIK, B, BN A XRAR AT, gk
AT S A 7 B AR5 5 i e A e o 3 O B A
TR 2 28 W B AT AR A . BME; R AR A
F| BP th ML it AT Z5 . gs ., EEE R
JE TR PR TN 152 22 2 5K B8 38 B BEE 1 e Kk A
A, NI ARAS A GA-BP Pz 2%, LA
WA 3 iR
3.3 MEMBEHER

N TSN GA-BP Rl 28 2% A JE i —

___________ S —
| SAEEE | |GARHIIIGRE | W52 BPHIZ
= TS | 225
” v
latiiie ' | [opmes s
HEAA ' WU IR
(R B S

KGR
U I L

3 GA-BPHiZREHE
Fig.3 Flowchart of GA-BP algorithm
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Tab. 4 Inversion and error analysis of mechanical parameters of tunnel surrounding rock
A ] i (RSB 12350 EweE
T T e e B s v
(SEM{F ) / mm ¢/kPa o/ (°) E/MPa AR {E/mm
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YK35 +115 JHhi % 6.95 118. 46 26.42 212.35 0.36 7.17 3.16
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