535 BT EoR o | 2 Vol.35  Supp.1
201446 H Rock and Soil Mechanics Jun. 2014

XEHS: 1000—7598 (2014) 14 1—328—06

SRMRAFHT X EHIEE NN
HIEFE E MR R0 R AL E

FERDL M OB, K oKD, e’

(L PUNER2E K 7245 (X TF A AR B X AU 00 %, el 610065; 2. PYJIIR2: JKFIZKHL22BE, J8#8 610065)

B OB sUHCE I R AR A, RE AW 2 TS S AR RS, LS IR BT R AL & T % 4 v
FE R, WK Z PO AT MBS o A T BTS00 45 R TG 0LV 2P A B SN [ AR B, &5 45 QAT =y 300 197
B, @ T YRR ALEATAT BRI AT . B, WIS SRS R THIIR) 2 SO A T U BT, RS AR (1
FER K, R T HEELGI R 106, Fsy W20 UG R sk, T SN A B . 76 i%350 b, ZEWi2
10+ Fay P08 AN [RIVRE (TR 1 48, KT 2 T 400 TRRE 1 (V0 BE A T AU 00T, 13 AN R B R B S A R e 4
R GREW, WiZE 106, Fay B HIEL 19 m BT DUE R R AT NRERCR, A2 BRI ) (EAR 2] AT e, IUEEIE X
SRR, PURRE <A REAG R B4R R, IR BRI R o R S T TR 0 o i A B R T L (Y
FEERHE, 0BT REIRR S A0 5 N A B AT 2%

X OB . EHWIULRRE, 20N REETE S BURET AT

FESEE: TV THERFRIRIE: A

Impacts of multi-structural planes on gravity dam foundation stability
and treatment under complex geological conditions

LI Mei-rong"?, CHEN Yuan"?, ZHANG Lin"?, YANG Bao-quan"*

(1. State Key Laboratory of Hydraulics and Mountain River Development and Protection, Sichuan University, Chengdu 610065, China;
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Abstract: Foundation of Wudu gravity dam has the complex geological conditions, developed many adverse geological structures
including faults and interbed shear zones. The stability of dam foundation is very serious due to the potential natural sliding paths
formed by these interlaced planes. In order to study the impacts of multi-structural planes on foundation stability and reinforcement
measures, a 3D numerical computation is conducted to analyze the typical dam section #19 of Wudu project by means of finite
element method(FEM). First, the sensibility analysis is performed to study the impacts of various weak structural planes on stability.
It reveals that the dam stability is severely affected by faults 10f, and F;; incline downstream from dam heel, and the reinforcement
measures should be taken and focus on the faults 10f, and F;. On this basis, another sensibility analysis of concrete replacement
depth is also conducted. Through varying the concrete replacement depths for faults 10f; and F3,, the corresponding safety factors are
obtained. Results show that the reasonable replacement depth for faults 10f, and Fs; is about 19 m which can achieve favorable
reinforcement effect; deformation and stress of dam have been improved; plasticity states of the dam foundation has been
significantly reduced; the safety factor of anti-sliding stability is significantly improved; and the requirement of design specification
is satisfied simultaneously. These research results provide an important scientific basis for the reinforcement of Wudu project, and
also have the reference value for the stability analysis and reinforcement treatment of other similar projects.
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Table 1 Physico-mechanical parameters of rock masses and structural planes in dam foundation
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2/ R T - — SR BERRA w121/ 311
/(g/em®) + ik / MPa FPERE BERE
D, 2.80 87.2 75.6 0.6~0.65 08~10  08~09 72~112 5.50~6.50 0.3
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Fig.2 Numerical mesh of dam section #19
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Table 2 Overload safety factor and unit rise rate
under different replacement depths for faults
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19 30 5.26 33 32 143 Fig.6 Plasticity states of the dam foundation when the
replacement depth for faults is 19 m
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Table 3 Displacements and stresses of gravity dam under different replacement depths for faults

B WU U, WEE U, Wik Uy WL U, TR Uy T U, Wi o Wk o3 Wik oy Wk os
/m /cm /cm /cm /cm /cm /cm / MPa / MPa / MPa / MPa
0 1.84 2.09 2.03 -0.83 5.14 1.97 0.52 0.13 2.57 0.55
5 1.23 1.10 1.52 -0.69 5.11 1.23 0.88 0.20 2.31 0.44
10 1.07 0.88 1.37 -0.69 5.03 0.99 1.07 0.28 2.10 0.36
15 1.00 0.73 1.38 -0.69 4.98 0.86 1.26 0.34 1.93 0.29
17 1.00 0.70 1.29 -0.69 4.97 0.82 1.49 0.45 1.88 0.21
19 0.99 0.67 1.28 -0.71 4.92 0.81 1.70 0.51 1.81 0.18
21 0.96 0.65 1.56 -0.74 4.88 0.77 1.76 0.59 1.72 0.15
23 0.95 0.60 1.24 -0.71 4.86 0.73 1.80 0.63 1.63 0.13
25 0.95 0.58 1.23 -0.71 4.84 0.71 1.84 0.69 1.49 0.12
27 0.94 0.55 1.22 -0.72 4.70 0.70 1.90 0.73 1.35 0.12
30 0.93 0.47 1.21 -0.71 4.76 0.67 1.98 0.80 1.28 0.10

35 0.93 0.51 1.19 -0.72 4.72 0.56 2.01 0.82 1.11 0.08
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