5445 1 Bi koW R TR R Vol.44 No.1
20244F 2 A Journal of Disaster Prevention and Mitigation Engineering Feb. 2024

DOT:10.13409/j.cnki.jdpme.20221007001

ET 2 wskdmEREER S &R ERE v
NEESH

MER, H OB, WAR, KR

(1. 75 A e 2 B K ) K TR 22 B, T J8C K22 860000 ; 2. 74 i -+ A 7K I v, g T AR B ARWFFE Pl , PH AR
8600005 3. H Hh B} KA I Mk b [ % B A5 9298 2, WAL #hiX 4300745 4. Wi K2E 55 £+ T REB2AHF 58,
YL AL 210098)

HE: %fﬂﬁti%ﬁifr%i&ﬁm%fk%ﬁ% IR, AT HHENLKZ SRR, EHRAALRT 5

R, BETARBEBFTEDENIFRAHK, FAREHRALEZNBZIBERGASHEL ), MNEALSEE A
BB LA FEA L, WEARBHERAREG BT S ARG RE, FAMEE AKX, BTN
KR FARXBREZRAEE, THAFIBEAIBEROMAERL AN, LETAHERT, T ALERFSEFE
HIRRBOM SR, B X L 0 Ao WAL RN  ZBE 2 RAGHERFEERN, BRAREEKR
HKTF RS, mRRAKRFE R AR 62 MPa, ABLREEmMAFNBRAEEGESRRKRTFER A DA LML, XH
A TE R EOAE, BEITRE RN LIRS AN S, >SS, LRBR K 2R B AHIEH S, >S, >
Sie MENAEMFT AT B ZAFREEBREGERREFA , ZHKEEBELER LA BZRLENHERK,

R IR SN TT 5 20 R 5 A
RESES: U4s2.2 XEARIRE: A XEHS: 1672-2132(2024)01-0120-08

Analysis of Tectonic Stress in High Altitude Deep Buried Tunnel Based

on Multiple Linear Regression Principle

HE Junjie'?, HU Song’, GUO Yonggang', CHEN Liang"*
(1. College of Water Conservancy and Civil Engineering, Tibet Agriculture and Animal Husbandry University, Linzhi
860000, China; 2. Research Center of Civil, Hydraulic and Power Engineering of Tibet, Linzhi 860000, China;
3. State Key Laboratory of Coal Combustion, School of Energy and Power Engineering, Huazhong University of Sci-
ence and Technology, Wuhan 430074, China; 4. Geotechnical Engineering Research Institute of Hohai University,
Nanjing 210098, China)

Abstract: A high—precision three-dimensional finite element model of the mountain terrain was devel-
oped for an exceptionally long and deeply buried tunnel project in the southeastern Qinghai-Tibet Pla-
teau. Core samples extracted from lateral tunnels facilitated the acquisition of physical and mechanical

parameters of rock through in-lab testing. The current tectonic stress within the project area was as-
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sessed using the hydraulic fracturing method, revealing a prevailing compressive stress orientation

from southwest to northeast. Tectonic stress data were reoriented and analyzed using multivariate lin-

ear regression, yielding a regression formula for tectonic stress that met the criteria of statistical signifi-

cance. The calculated stress field in the tunnel zone exhibited high accuracy when compared to the ac-

tual structural features of the region. The principal stress distribution along the tunnels axis suggests

significant tectonic compression. There are high horizontal stresses within the rock mass, with the

maximum value exceeding 62 MPa. This supports the strategy of tunnel crossing a major fault at a

small angle, which enhances the stability of the surrounding rock mass. In shallow buried sections,

the tectonic stress signature is characterized by S,,>>S,.S,, while at greater depths, the sequence is

Sy>Sy>>S,. A preliminary evaluation of the likelihood of rockburst hazards throughout this extensive

deep tunnel suggests a considerable risk along its entire length.

Keywords: deep buried tunnel; tectonic stress; multiple linear regression; rock burst
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Fig.1 Satellite imagery of the tunneling area
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Fig.2 Finite element model of tunnel longitudinal section
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Table 1 Converted tectonic stress values

HW%/m  ¢,/MPa  o,/MPa o./MPa z,,/MPa
700 18.25 14.41 17.97 0.85
850 27.39 21.81 22.56 1.24
900 30.05 22.83 24.26 1.61
1050 36.46 26.87 28.32 2.13
1150 40.39 28.05 30.37 2.75
1 200 42.14 31.46 32.17 2.38
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Table 2 Physical and mechanical parameters of the rock

A o/(geem™)  E/GPa y o./MPa
ViAEE= 2.64 42 0.21 89.5
FRRE 1 2.67 45 0.20 95.2
A 2 2.63 39 0.22 90.5

W7 2 B R 2.50 11 0.30 23.8
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Table 3 Measured and inverted values of tectonic stress

— o./MPa o,/MPa 0./MPa o,,/MPa

SE o R ARASERZE S S AEXRER2E S S AN ER2E SR SR AAXTER2E
700 18.25 22.74 24.6% 14.41  18.40 27.7% 17.97 13.87 —22.8% 0.85 1.54 —44.63%
850 27.39  28.62 4.5% 21.81 21.79 —0.1% 22.56  20.59 —8.7% 1.24 2.23 —44.37%
900 30.05  30.64 2.0% 22.83  23.06 1.0% 24.26  23.08 —4.9% 1.61 243 —33.94%
1050 36.46 35.66 —2.2% 26.87 2621 —2.5% 28.32  29.04 2.5% 213 281 —24.03%
1150 40.39  38.07 —5.7% 28.05  27.81 —0.9% 30.37  32.21 6.1% 275 2.95 —7.09%
1200 4214 4018 —4.7% 3146 2923 —7.1% 32.17 3491 8.5% 2.38 3.08 —22.73%
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Table 4 Rockburst risk statistics results
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