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Discussion on rock strength estimating method based on TBM parameters

MA Chi-shuai’, CHEN Wei-zhong'®, TIAN Hong-ming', YANG Jian-ping'
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430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049 , China;3. Research Center of Geotechnical and Structural Engineering,
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Abstract: It is difficult to estimate the detailed rock strength of excavating face timely and effectively when tunnel boring
machine(TBM) advances, which results in it difficult to predict the risk of rockburst and TBM jamming. Based on previous research
results and engineering practices, a method for estimating rock strength using TBM parameters is proposed for real-time in-situ
estimation of rock strength. The equation of real-time estimation is established by the mechanical analysis between TBM
specifications, excavation parameters and the rock strength. Then the relationships between the constants in the equations and the
TBM specifications such as excavation(tunnel) diameter, cutter diameter are determined in this study on the basis of data collected at
several tunnels. Typical TBM case studies for application further verified the wide suitability and reliability of the novel equations.
The proposed method appears to be promising and feasible for real-time in-situ estimation of rock strength.
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R XHE. | X%, 10] EXBE. | EXBE. | A%, ] REXBE. | EXBE. | EXBE. | XBE. ]
JHZ 4% D/m 2.75 5 3 3.6 2.6 4.8 5.4 8.3 3.56
JIFR A% d/m 0.394 0 0.394 0 0.355 6 0.355 6 0.394 0 0.482 6 0.432 0 04320 04320
JIE%H n 20 37 27 34 19 32 37 52 25
E}Z JIELIH s/mm 68.8 67.6 55.6 52.9 68.4 75 73 79.8 712
sy FH RPM/(rev/min) 9.5 7.5 7.6 10.0 4.0~12.0 11.5 6.3 2.6/5.3 11.3
RN S /MN 4.4 8.31 8 43 4.12 10 9.12 12.4 7.15
AT B K HEST /KN 220 225 296 126 217 313 246 238 286
I3 K AR/ (KN-m) 300 1058 637 430 289 1982 1363 3920 540
A {H/MPa 53.4 140 67 76.6 76.8 1227 84.7 60 120
g TIIBIE(mm/rev) 7.7 3.2 8.2 3.1 6.8 43 5.9 10.7 4.4
ZH H4fE S /MN 1.45 455 1.67 1.14 2.22 8.07 5.26 6.17 425
¥ /(KN -m) 210 470 310 120 210 900 590 770 300
G 0.015 0.016 0.010 0.008 0.018 0.031 0.022 0.019 0.021
i:ig G 0.009 0.006 0.007 0.004 0.008 0.011 0.006 0.003 0.006
ai 2.401 1.461 2.733 2.101 1.765 1.417 1.082 0.581 1.196
% R i Dy T R
T 4% D/im 3.8 4.65 4.53 10.07 6.73 42 4.05 3.84 12.43
JIFR A% d/m 0.432 0.432 0.432 0.432 0.432 0.432 0.432 0.432 0.483
JIE%H n 27 31 32 68 42 36 27 27 80
E}Z JIELIH s/mm 704 90.0 90.0 90.0 90.0 66.0 75.0 75.0 86.5
sy el RPM/(rev/min) 4~10 0~11 0~12 5.07 0~11 5.5~11 11.3 45~89 498
$5 KR S /MN 8.000 16.913 18.000 27.101 28.134 7.920 4.620 8.827 24.260
AT B K HEST /KN 296 546 563 399 670 220 171 327 267
35 K B AR/ (KN-m) 725 1723 1950 6433 4450 2050 1 890 1 890 16 519
FATREES) i/ MPa 57.4 100 135 165 75 130 156 135 105.01
gigr T (rev/min) 6.9 11 5 4 7 42 3 5.5 10.46
ZH H4fE S /MN 2.04 451 8 15 441 5 32 6.2 16.929
SRR /(KN-m) 250 890 900 1200 850 850 541 558 2492
G 0.016 0.014 0.026 0.021 0.017 0.016 0.014 0.023 0.020
i:ig G 0.006 0.006 0.009 0.003 0.006 0.010 0.011 0.007 0.002
ai 1.553 1.619 1.405 0.502 1.369 2.498 3.049 1.264 0.463
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