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EFFECT OF EXCAVATION SCHEMES OF TBM ON RISK OF ROCK BURST
OF LONG TUNNELS AT JINPING Il HYDROPOWER STATION

WU Shiyong' ZHOU Jifang' CHEN Bingrui’ HUANG Manbin’
(1. Yalong River Hydropower Development Company Ltd. Chengdu Sichuan 610051 China
2. State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics
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Consulting Company Limited Shenyang Liaoning 110013 China)

Abstract To improve the efficiency of construction and reduce the risk of personnel and equipment on
construction site  the large-section Tunnel Boring Machine(TBM) was used in digging the diversion tunnels #1  #3 at
Jinping II hydropower station. When a strong occurs the full-section TBM construction in deep underground may
bring damage to TBM. Therefore through the real time microseismic monitoring and numerical analysis the
influence of excavation scheme of TBM and the construction of pilot tunnel on the risk of rock burst was studied.
Lower speed of construction progress was found to be able to reduce the risk of rock burst. The excavation of pilot
tunnel together with tunneling with TBM was found to be beneficial to prevent the strong rock burst.
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Table 1 Main indices of long tunnels #1 and #3
TBM TBM
/ /
/m /kg
m kW /m /(") /KN /mm
. 12.43
1"TBM ROBBINS 410—319 210 6078 800 17 19 267 80 89.0
12.4 1400 000
. 12.44
2"TBM  HERRENKNECHT 172.5 7500 800 19 315 81 78.7
12.40 1200 000
L3 )
TBM
/ / ; ; / ;
kW (kN - m) /kN /kN mm /bar 5 .
(kN - m) RPM (m”-h )
1"TBM 4410 16 519(2.4RPM) 24 778 5.6 22703 24 260 1820 345 2x15 2630
m
4 13 167 35625 350 260<
2"TBM 4900 21067 5.0 24 885 1850 2x15

(3.2RPM) (310 bar) (109 956 kN) 3m
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Fig.5 Sketch of excavation of pilot tunnel above TBM tunnel

in the section with strong-extreme strong rock burst
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Table 2 Physico-mechanical parameters of rock mass used in

numerical simulation™

/

Eo/GPa /MPa (kg -m °) 6]
3 23 80 27610 ¢ 539 02 10
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7 2010 7 6
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Fig.7 The intermediate rockburst in July 6th 2010 o
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Fig.8 Contour plots of microseismic events density in

advanced excavation(in 2010)
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Fig.9 Progressive damage process in tunnel excavation
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Fig.11 Failure mode of tunnel in excavation
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