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Roadway displacement back analysis based on BP neural
network optimized by particle swarm
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Abstract ; Combined with the example of a coal mine,parameter level of physical and mechanical of rock mass in pa-
rameter selection scope was obtained , designed orthogonal test table on this basis. Geometric model was based on road-
way boundary conditions,then got the displacement to establish PSO—BP neural network relevant study sample through
finite element method ,back analysis of displacement for prediction on rock physical and mechanical parameters model
was obtained. The calculated result shows that the maximum error between the measured value and calculated displace-
ment value by forecasting parameters is 3.27% . It is credible that physical and mechanical rock parameters can be ob-
tained by means of inverse seeking displacement,so it appears that the PSO-BP network is feasible in mine roadway
displacement back analysis.
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Fig. 1 Flowchart of PSO-BP network

(1) MR R H538 7 B 43 A5 2 0 U ZRRE A
SE BP ML NS R IR T S 8 iR A
(2) HBAE R BP #1245, W 4h A kE B A9 AR
KB

(3)iz Ffl PSO-BP #1422 M 25 FF4h AT SR,
Fiz B (3) 15 H AR AREF AH L 118 A~ AR (L ( B4
PR AEL A FA3E O BE A ), FE R AT HI7 He 55, o Hh 1A
B4 AR AE 5

(4) FH=0(1) , (2) X fg—S kL0 3R AL it
(FEE

(5) HIWT 2 BT A S5 R, ARk Bk 3
8 S B R R /N5 22 LRI, U422 1k AR B i



40 #H 2

F ® 2012 4E55 37 %

FAUAE A BP P2 R 45 A ALEL M (RL, 75 DU 391
HIR(3) o

2 ETF PSO-BP HAMKIER W EEMTRE
& 4> % Rz FB

2.1 TIE#R

KENRET IH 7 M2 EE P8 V-V Hlim
70-2 BHALTERL, KB HZ AU R SHGE HERT
GeoR Al (K, q) FRE R LGV W T4 (Js) . BIX
M F 5 DU R AAHER R 5 m, 58 19 kN/m’,

AR 28 25 ) 2 ST REAS A B TR 150 m
BB FE A s S IR H A TR E R, S TR
BB RHE M | 8 2o % e As 1 AR 1 f i
FRYRET S R L,

®1 BEREGSH

Table 1 Parameters of surrounding rock
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(kN - m™3) H/GPa 71/kPa f1/(°)
WE 23.62 3.05 0.3 1 350 32.97
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Table 2 Factors of the orthogonal table and their levels

v/ E/ c/ @/

K- S “
(kN - m™) GPa kPa (°)
1 22.0 2.8 0.32 1 100 26
2 23.5 3.0 0.29 1 600 33
3 25.0 3.2 0.26 2 100 40
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Table 3 The results of simulation test

e v/ E/ ” ¢/ o/ —— it

(kN+m™3) GPa kPa (°) H/cm
1 1 1 1 1 1 1 1 1.9739
2 1 2 2 2 2 2 2 19681
3 1 3 3 3 3 303 1.9462
4 2 1 1 2 2 3 3 1.9739
5 2 2 2 3 3 1 1 1.968 1
6 2 3 3 1 1 2 2 20034
7 3 1 2 1 3 2 3 21087
8 3 2 3 2 1 3 1 20759
9 3 3 1 3 2 1 2 1.7272
10 1 1 3 3 2 2 1 22242
11 1 2 1 1 3 302 1.8423
12 1 3 2 2 1 1 3 1.8451
13 2 1 2 3 1 3 2 20832
14 2 2 3 1 2 1 3 20759
15 2 3 1 2 3 2 1 17272
16 3 1 3 2 3 1 2 2242
17 3 2 1 3 1 2 3 1.8423
18 3 3 2 1 2 3 1 1.8451
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Table 4 Back analysis results

SRS FHSH

AR

R/ %
{E/cm v/ (kN « m™) E/GPa “ C/kPa @/ (°) fE/cm
1.359 23.62 3.804 0.333 4 1350 32.97 1.403 5 3.27
1.508 23.62 3.926 0.289 2 1350 32.97 1.506 3 -0.11
1.702 23.62 3.380 0.309 0 1350 32.97 1.678 1 -1.40
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