2955 6 W R | 2 Vol.29 No. 6
2008 4 6 H Rock and Soil Mechanics Jun. 2008

XEHS: 1000—7598 —(2008) 06— 1489 —06

ET RES (i TEETITBRREYEBESSHAZE

AR & Y P, R2E?

AR WS BOT RS w8 E WE S, 650 100083; 26RO EARSGHRE TR 2B, JE 100083;
3R T R2E HAREA2ERE, M 4500000

B OB B I BIE TRARE R, ST A0 TREARS (RES) HHG, 21 T2 & ik LA Bort AR, ot
HRGE T AR TR R B AR SRS, JFAEMCERIN 27 AMFEARTRHERE I, W HTARZE 4 2 g hhidesdt or 7 3 N T8 TRE 2R 15
ACHARRIFERE (GIMD, )07 T DRI MRS ACEE TR AR GRS E TERE M HTET R, feil TRUE VP 2
B, gl TRCEIRETER . B M R EEAT T OSB3, O Q REUA R R VPUNEA R FLHEA T L A
WE. BN SO LA T4 AR W], SR I Al & 0 Wi B e P e S Bt iy SE (L

X OB A WTEBETR G Sl A0 TRARS REt

FRSES: TU322 CERPRIRES: A

Study on full coupling analysis method for stability of
underground roadway engineering based on RES
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Abstract: Based on rock engineering system (RES) theory, a full coupling analysis method and optimization design idea for the
stability problem of underground roadway engineering are put forward. At first, the full coupling analysis method and flow are
described briefly; and then collecting twenty-seven lithology samples. Global interaction matrix (GIM) of roadway had been made
up by artificial network coding method; and the main influential factors and effect mechanisms had been analyzed. And then the
stability evaluation parameters are proposed from the results of stabilization capability analysis; and the stability state ranges are
given. At last, taking Shaqu Coal Mine for example, stabilization analysis and supporting optimization design are made; and the Q
system is applied to appraise rock body quality for contrast analyze and validate the design result. All the results show that the full
coupling analysis method has practical value for stability analysis and supporting design.
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Fig.1 The flow chart of full coupling analysis and design
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Table 1 Analysis samples of influential factors

FeAFES) SR RS
Xi X, X; Xy Xs Xo X7 Xs Xo Xio Xu Xi2
1 0 0.78 1.0 0.00 1.0 0.5 0.25 0.5 0.5 1.0 0 0.65 0.0
2 1 0.78 1.0 1.00 1.0 1.0 0.75 1.0 0.5 0.0 1 1.00 1.0
3 1 0.90 0.5 0.50 0.0 0.5 0.50 0.5 0.5 1.0 0 1.00 1.0
4 1 0.78 0.5 0.50 0.0 0.5 0.50 0.5 0.0 1.0 0 1.00 0.5
5 0 0.78 0.0 0.25 0.0 0.0 0.25 1.0 0.0 1.0 1 0.00 0.5
6 0 0.66 0.5 0.25 1.0 0.0 0.75 0.5 0.5 0.5 1 0.00 0.0
7 0 0.66 0.5 0.00 1.0 0.0 0.75 0.0 1.0 0.0 1 0.00 0.0
8 1 0.90 0.5 0.75 0.0 1.0 0.75 0.0 0.0 0.0 1 0.65 1.0
9 0 0.00 1.0 0.00 0.5 1.0 0.75 1.0 0.5 0.0 1 0.00 0.0
10 1 0.25 1.0 0.50 1.0 1.0 0.50 1.0 0.0 0.0 0 0.65 0.5
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Fig.2 Global effect of every factor on system stability

3.3 FHRERMEKSREZEA R K E

BN SEBIREAT A BEIOAR A3 HT LU R 3
MTABE TR S A IR 1E
U, FREHR T DA B IRk, (IR 45
BN B A 12 Ao BRI IS R
M5 R ZR AT AR (GIMD i3k 2.

%2 GARIAMEE GIVD
Table 2 Global interaction matrix (GIM)
A B ity A

Xi X, X3 Xy Xs Xo X7 Xs Xo Xio Xni X2
X1 1.00 -0.10 0.10 0.09 -0.07 0.02 -0.11 0.15 0.15 0.06 0.07 -0.06
X5 0.01 1.00 0.14 0.07 -0.10 0.03 -0.16 0.21 0.21 0.08 0.09 -0.09
X3 0.00 -0.01 1.00 0.01 -0.01 0.00 -0.02 0.02 0.02 0.01 0.01 -0.01
Xy 0.00 0.11 -0.11 1.00 0.08 -0.02 0.12 -0.17 -0.17 -0.06 -0.07 0.07
Xs -0.01 0.15 -0.15 -0.13 1.00 -0.03 0.17 -0.23 -0.22 -0.09 -0.10 0.09
Xo 0.00 0.10 -0.10 -0.09 0.07 1.00 0.11 -0.15 -0.14 -0.06 -0.06 0.06
X7 0.00 0.19 -0.04 -0.04 0.03 -0.01 1.00 -0.06 -0.06 -0.02 -0.03 0.03
X 0.00 -0.01 0.00 0.00 0.00 0.00 -0.01 1.00 0.01 0.00 0.00 0.00
X 0.00 -0.09 0.09 0.08 -0.07 0.02 -0.10 0.13 1.00 0.05 0.06 -0.05
Xio 0.01 -0.14 0.14 0.12 -0.10 0.03 -0.15 0.21 0.20 1.00 0.09 -0.08
X 0.00 -0.04 0.04 0.04 -0.03 0.01 -0.05 0.06 0.06 0.02 1.00 -0.02
Xi2 0.00 -0.09 0.08 0.08 -0.06 0.02 -0.10 0.13 0.13 0.05 0.06 1.00
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Table 3 System state values of samples
A Fa etk I ki fE A FasEtk I ki fE A Fasek I ki fE
1 0.0 -1.53 10 0.5 0.30 19 1.0 1.33
2 1.0 1.32 11 1 2.79 20 0.5 0.10
3 1.0 1.23 12 1 2.42 21 0.0 -0.29
4 0.5 1.60 13 0.5 0.22 22 0.0 -0.41
5 0.5 0.17 14 0.5 0.58 23 1.0 1.33
6 0.0 -0.95 15 0 -0.61 24 0.0 -0.66
7 0.0 -1.05 16 0.5 1.14 25 0.0 -1.15
8 1.0 3.30 17 0.5 0.96 26 1.0 1.27
9 0.0 -1.19 18 0 -1.24 27 1.0 1.61
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Table 4 Interior values before and after optimization

P Xi X, X3 Xy Xs Xs X7 Xg Xy Xio X Xi2
LR A 0.5 0.25 1 0.25 1 1 0.25 0.5 0 0.5 1 1
A5 0.5 1.00 1 0.25 1 1 0.75 0.5 0 0.5 1 1
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Table 5 Parameters of three support projects recommended for roadway

i RT3 5 5 TR R S5 TS S5
K/ m WEY W HFEE/ m K/ m WEY W HFE/ m K/ m BRI R HFE/ m
1 1.8 6 0.8 6.0 2 3.6 1.8 3 0.8
2 2.0 6 0.8 6.0 1 2.0 1.8 3 0.8
3 2.0 6 0.8 8.0 1 2.4 1.8 3 0.8
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Table 6 Optimized parameters results for roadway supporting
ZH fr A% R TUEMALFE/ cm HXF ISR Wi A%/ cm o & R w4
UES /cm TiiHK JEAR /% Ji kil /% R
1 28.76 -28.16 10.73 10.81 11.23 -11.28 5.92 1.205
2 18.25 -16.24 9.56 7.17 10.43 -10.46 5.50 1.310
3 17.20 -14.32 8.40 6.31 10.82 -10.57 5.63 1.383
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Table 7 Contrast analysis and verified result by Q system
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