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Rockburst assessment and numerical simulation of deep-buried long
tunnel based on energy criterion

ZHAO Hui, ZHANG Haoran
(China Water Resources Pearl River Planning, Surveying & Designing Co., Ltd., Guangzhou Guangdong 510610, China)

Abstract: Rockburst is one of the major engineering geological problems faced by the construction process of
deep-buried tunnels. Accurately determining the possibility of rockburst occurrence and the rockburst level is of vital
significance for engineering construction, and it also poses a great challenge to the geological investigation. At present,
during the geological investigation of water conservancy projects, only the strength-stress ratio is taken into
consideration when determine the rockburst in tunnels using the industry standards. To thoroughly assess the rockburst
potential in a deep-buried diversion tunnel, this study first applied the linear elastic energy criterion ( W,=40~100 kJ/
m?®) based on survey data and measured in-situ stress results to preliminarily predict the rockburst level. The results
indicated an elastic energy density of 45 kJ/m?® in the surrounding rock, corresponding to a moderate rockburst risk.
Subsequently, a three-dimensional geomechanical model was established using the finite difference method to invert the
in-situ stress field and simulate the excavation-induced unloading process. It is revealed that elastic energy concentration
zones were primarily distributed along the tunnel sidewalls. The numerical results mutually validated the energy
criterion predictions, both confirm the spatial characteristics of moderate rockburst risk, and moreover the velocity and
distance of the rock mass ejection during rockburst in the surrounding rocks are quantitatively predicted, which provide
a basis for dynamic support design, and proposed reference value to the rockburst prediction of the deep-buried long
tunnels investigation in the other water conservancy projects.
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Table 1 Physical mechanical parameters of rock mass
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Fig.2 Typical support scheme for rockburst

sections of Yunkai Mountain Tunnel
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Table 2 Test and calculation results of hydraulic fracturing stress in Borehole FSGZ17
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5 400.4 1.8 12.3 10.2 10.6 1.2
6 430.3 0.8 13.6 10.5 11.4 1.2
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Fig.3 Representative core samples from the in-situ

stress test borehole in the tunnel section
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Table 3 Discrimination of rockburst grade

based on linear elastic energy
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Table 5 Calculation of brittleness coefficient

of tunnel rock
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Table 6 Mechanical calculation parameters for numerical simulation of rock mass

AP ERE/(kg/m”) BAPESE/GPa AL RBUBEE/GPa B U1K /GPa B3 J1/MPa  NEERES /() HUBISEE/MPa

ViAEES: 2590 57.4 0.3 47.8

22.1 1.74 51 2.67
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