5537 B4 7 W) Cs K ¥ il Vol.37 No.7
20124 7 A JOURNAL OF CHINA COAL SOCIETY July 2012

XEHS:0253-9993(2012)07-1099-06

ETEMKBEREHNRTEER TR
Yo 45 BY K . F

FRXL ARE D W AR

(1 HET Y st e 5T TRERESCRE, T S 2210082, TIHRESEAEIIE BB A AR L ITIH Bat 210017)

i EANRIAEBRBEEHRNER, ELT AR TS SRR R LR E Z
GLIRM AR B AR IR BN AL 3 26 b ) 69 B AR R SR AT RO AL AL 22 R R R B &) 7 s 4k
BT ARG FEE, FIANBER 2 TR Y AR EORELL, FHBEFINHENH TR EA
OB R3] A R R G2 S AL AR ) AR e IR IR B B B B R & R TR
A (FGM) , Rl B /£ Matlab F & EIF R T IR A AE B 5 T 9B R & & STl $4F , 5F 2 09
HTTIREEA,

KR B S K& R G IR T TR

P E %S . TD322 M ERAR SRS A

Prediction model and its application of deep mine tunnel surrounding
rock deformation based on fuzzy-gray system
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(1. State Key Laboratory for Geomechanics & Deep Underground Engineering , China University of Mining & Technology , Xuzhou 221008, China ;2. Jiangsu
Transportation Research Institute Co. ,Ltd. ,Nanjing 210017 ,China)

Abstract;: Aiming at the question of deep mine tunnel surrounding rock deformation’ s prediction, a new prediction
model which was based on fuzzy mathematics theory and gray theory was established. Firstly, this paper fuzzed monito-
ring data sample by using fuzzy mathematics theory,adopted historical data of different periods to endow different de-
grees of membership,and weight parameter was led in the factors influencing deformation of surrounding rock of tun-
nel ,inverted the measured data sequence to a fuzzy data sequence accompanied with weight parameter ,then used gray
theory to establish a Fuzzy-Gray-Model. At the same time, it has the function of metabolism and developed Fuzzy-Gray-
Model prediction system on the platform of Matlab used to predict surrounding rock deformation,and got the success of
the engineering application.
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Table 1 Mechanics parameters about difference of selected

class tunnel surrounding rock

p/

E/GPa i ¢/MPa @/(°)

P (kg - m™)
I 2 800 26.50 0.23 1. 80 55.0
I 2 600 13.00 0.28 1. 10 44.5
v 2 350 3.65 0.33 0.45 33.0
\ 2 200 1. 00 0.38 0.15 25.0

i 60 kN T 5 J7; 4N R F beam R IT, [H] B
0.8 m, Wi i AL 0.003 7 m*, B 18 M JH 1. 383 x
107 m* AR 0 B A5, JBURR B 538 138 A v 4 il
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Table 2 Measured displacement values of tunnel surrounding rock mm

H 1] 8H17H 8H20H 8H23H 8H24H 8H27H 8H31H 9H3H 9H6H 9H9H 9HI2H
T i I B 25 38 43 72 85 107 118 149 168 182
AR MK RS 0 12 18 26 38 44 46 52 56 68

%3 TRRUERTNRE S SHEILE

Table 3 Different predicting model error analysis and accuracy comparison

FGM(1,1) B Cigs

GM(1,1) BEAITHR

FGM(1,1) #iBrft gy GM(1,1) BRAIxF

1 SRR o I/ mm W/ mm W R2/% 82/%
m B ik i ik S il P il i
9HI15H 193 72 199. 59 73. 18 235.80 83. 08 3.41 1.64 22.18 15. 400
9HI18 H 207 76 207. 26 76. 96 280. 21 97.19 0.13 1.26 35.36 27.900
9H21H 220 78 214. 10 80.93 333.01 113.71 -2.68 3.75 51.36 45.780
9H?24 H 221 82 219. 47 85.11 395. 80 133.02 -0. 69 3.79 79. 09 62.220
9H27H 225 90 223.51 89. 50 470. 40 155. 61 -0. 66 -0. 56 109. 07 72. 900
9H30H 231 96 226.53 94.12 559. 02 182. 05 -1.94 -1.96 141.99 89. 630
10 H3H 234 103 228.73 98. 98 664. 31 212.97 -2.25 -3.91 183. 89 106. 760
I0H6H 237 107 230. 38 102. 90 789. 50 249. 14 -2.79 -3.83 233.12 132. 840
10 H9 H 238 113 231.59 109. 46 938. 33 291. 46 -2.69 -3.14 294,24 157.938
I0H12H 240 118 232.52 115.11 1115.11 340. 96 -3.12 -2.45 364. 63 188. 950
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