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Discussion on rockburst predictive method applying to TBM tunnel construction

CHEN Wei-zhong'®, MA Chi-shuai'?, TIAN Hong-ming', YANG Jian-ping'
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan, Shandong 250061, China)

Abstract: Aiming at the disadvantages of rockburst proneness criterion in application of tunnel boring machine(TBM) tunnel
construction stage, a novel rockburst predictive method applying to tunnel construction stage is proposed, considering the key
influence factors of rockburst such as the in-situ stress, the rockmass integrality, the rock strength and construction disturbance
during tunnel construction. Firstly, the uniaxial rockmass strength based on Hoek-Brown strength criterion is estimated, by
introducing five parametric attributes of rock strength o , brittleness coefficient o / o, , the quantitative geological strength index

(GSI), the excavation disturbance factor D and the maximum in-situ stress o,,,, .Then, a novel rockburst predictive index is put

max
forward by the strength-stress ratio method of engineering rockmass; and the corresponding threshold values of the new index are
presented. Case studies for application further verified the feasibility and reliability of the novel index, so as to provide a practical
method for the study of rockburst prediction.

Keywords: tunnel boring machine(TBM); construction stage; rockburst prediction; Hoek-Brown strength criterion; strength-stress
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Table 1 Threshold values of rockburst evaluation index Neclum-Thelum  N-J
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Fig.2 Location and geological structural graph along headrace tunnel of Neelum-Jhelum TBM hydroelectric project
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Fig.3 Correlation among actual rockburst condition and burial depth, in-situ stress(unit: MPa)
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Table 3 Contrastive analysis of rockburst criteria for tectonic geological regions
o, o, O o, Gs/ Barton % Russenes ¥
/m /m  /MPa /MPa  /MPa /MPa O | Oy o,/ 0, o 1O
09+700.00 1200 88.9 549 64.8 77.76 132.64 46.61 034 149 1.80 1.34 1.69
09+693.33 1215 889 549 65.61 78.73 136.26 52.19 043 1.53 1.76 142 1.78
09+685.75 1230 88.9 549 6642 79.7 138.53 5236 028 1.56 1.73 1.53 191
09+675.30 1245 88.9 549 67.23 80.68 130.79 49.08 033 147 1.83 1.34 1.71
09+670.70 1260 88.9 549 68.04 81.65 12845 5193 0.31 1.44 1.86 1.38 1.77
09+663.25 1275 88.9 549 6197 7436 131.17 5334 030 148 1.82 1.59 2.02
09+653.77 1290 88.9 549 62.69 7523 130.31 51.66 0.31 1.47 1.84 1.51 1.93
09+649.27 1305 88.9 549 5638 67.65 137.53 56.83 0.27 1.55 1.74 1.95 243
09+644.55 1320 549 522 50.03 60.03 136.46 53.27 027 249 0.89 275 3.44
09+633.73 1335 549 522 5021 60.26 141.58 57.41 026 2.58 0.85 3.02 3.73
09+629.63 1350 549 522 504 6048 141.67 5730 024 258 0.85 3.02 3.73
09+626.28 1365 549 522 50.58 60.7 13791 53.87 026 251 0.88 2.78 3.46
09+622.66 1380 549 522 50.77 6092 140.79 4855 026 2.56 0.86 259 3.20
09+619.16 1395 549 522 5095 61.14 135.84 5132 027 247 0.89 2,61 3.27
09+610.02 1410 549 522 51.13 6135 126.23 54.11 032 230 0.96 2.53 325
07+989.87 1900 110 67.2 61.56 73.87 168.22 59.88 0.12 1.53 1.56 3.84 4.61
07+977.90 1900 110 672 61.56 73.87 181.13 54.76 0.10 1.65 1.45 3.70 4.44
07497093 1900 110 67.2 61.56 73.87 16440 63.00 0.14 1.49 1.60 3.96 4.76
07+959.89 1900 110 67.2 61.56 73.87 143.38 61.85 0.21 1.30 1.83 355 435
07+4956.59 1900 110 67.2 61.56 73.87 118.95 55.74 0.28 1.08 2.21 278 3.63
07+941.71 1900 110 67.2 61.56 73.87 156.28 63.27 0.14 142 1.68 391 4.69
07+937.23 1900 110 67.2 61.56 73.87 15494 6221 0.16 141 1.70 381 4.57
07+926.18 1950 110 67.2 63.18 75.82 108.54 64.25 033  0.99 2.42 2.82 3.81
07+915.57 1950 110 67.2 63.18 75.82 147.77 6443 0.18 134 1.78 3.71 4.50
07+910.39 1950 110 67.2 63.18 75.82 171.24 65.03 0.12 1.56 1.53 4.07 4.89
07+907.12 1950 110 67.2 63.18 75.82 153.63 63.78 0.16 1.40 1.71 3.79 455
07+893.42 1950 110 67.2 63.18 75.82 8498 58.06 023 0.77 3.09 228 3.18
07+889.00 1950 110 67.2 63.18 75.82 9248 63.77 0.09 0.84 2.84 2.69 3.80
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Fig.5 Case analysis of rockburst
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