B30 % 53 wh e TR AR Vol.30 No.3
20114 3 / Chinese Journal of Rock Mechanics and Engineering March, 2011

ABEAERFE IR AT ERE LR

BEREL L R, AREL REL? Z#FS
(1. FERZEGRBCE LR A S TREEEE SRS, ik R0 430071; 2. K E TR AR SR AR B B ST B
WL Bl 3100145 3. —MOKHITRARTIATEAR, M) Wt 610051)

FEE: EOW AT AR R i A X R B D TS B b R R A, SRS K
I ARENTSE ISR SRR, BRI R A N KRB S AR e e AT TR R S S B (K4 e Bl A
Ve DT AR SRR I T S AN TR B B R s P 75 B R 1 O I B H b, AHITRAR PRI TR H
I 3 ATREAE AR « o 108 22 1 5 A8 SR B AR T DR AL A r) B e 380 L A e MRV . Bl RS
A2 RN S 75 28) A T A LA B it T3 P o 1) S it 4 BT 5 s A T 10 R e A i R EAT A S, TR I M ] =2
BEEAERT IO B VRN B S e B2 p (R sh A e B vk FEAR DR oKl ) it St T A AR
(RO RSB AR W, 1207 10T DA R R s B T 5 T 045 A B BRI R4k

KB N TR KANEERE shARE BRI B oKt Rue s AR
FESHES: TUIN XERFRIRAD: A X EHS: 1000 - 6915(2011)03 - 0433 - 16

INTELLIGENT AND DYNAMIC DESIGN METHOD OF LARGE CAVERN
GROUPAND ITS PRACTICE

FENG Xiating", JIANG Quan', XIANG Tianbing', ZHANG Chunsheng®, WU Shiyong®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China; 2. HydroChina Huadong Engineering Corporation, Hangzhou, Zhejiang 310014,
China; 3. Ertan Hydropower Development Co., Ltd., Chengdu, Sichuan 610051, China)

Abstract: Focusing on characteristics of strong excavation unloading of high sidewalls of multi-cavern group
under complicated geological conditions, an intelligent and dynamic design method is proposed for the stability
analysis, design and construction of large cavern group. The method aims at the safe and economic construction
for the large cavern group under complicated geological conditions. It considers the entire system’s process from
recognition of geological conditions, back analysis of in-situ stress field, understanding of deformation and failure
mechanism of surrounding rock of large cavern group, stability analysis, global optimization of control measures
of the stability such as excavation procedure and support parameters of cavern group, and dynamic adjustment of the
excavation procedure and support parameters during the construction. The method has been in good practice of
design and construction of underground powerhouse at Jinping Il hydropower station. The results show that it is
reliable information, intelligent and scientific method for design and construction of large cavern group.
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Fig.1 Flowchart of dynamic and intelligent design method for large underground caverns
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Fig.6 Excavation scheme of underground cavern group
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Table 3 Optimized height for each excavation layer
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Table 5 The established deformation management classification of surrounding rock for excavation of each layer of main
powerhouse and its practice
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Table 7 Statistical deformation of typical underground

cavems
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Fig.14 Deformation of surrounding rock and crack of shotcrete at downstream arch of main powerhouse
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Table 9 Partial results of final stability analysis and final design
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