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Fig. 1 Global finite element mesh
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Fig. 2 Diaphragm of dam foundation and its
surrounding local grid magnification map
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Tab.2 Duncan E-B model parameters of materials

2 Wk Uik R WS IR
- WeRG MG EE BORRESR Eonk
MIFERE /(N em °) 2.6 23.39 2244  22.25 22.8
K 1000 940 720 1 200 870
n 0.25 0.35 0.303 0.25 0.48
R, 0.75  0.849 0.798 0.75 0.79
K, 2000 1980 1550 2400 1740
¢/kPa 0 0 0 0 38
o,/ 38 40 38 42 20. 4
A/ () 7.5 13 13.5 7.5 0
K, 500 340 800 500 1100
m 0.25 0.18 0.18 0.25 0.39
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Tab.3 Calculation parameters of concrete and bedrock
R+ R/ (kg - m °) i /MPa JARA L
VR BRE e 2 400 2.80X10" 0.167
B 5 5k 2 400 2.55X10" 0.167
Wi 2 500 1.50X10° 0. 200
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Fig.3 Stress and deformation and stress deformation
distribution of scheme 4 during completion
period and operating period
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Tab.5 Stress extreme values of diaphragm of dam

foundation for various schemes MPa
D b SN i%'dt ﬁﬁ‘l&rﬂ ijc’!%fﬂ
A A I A FE LY 71 $ir 1% 41

1 BT 5.65 0. 04 5.62 0
BT 3.77 0. 24 3. 60 0.10

2 ORI 6.77 0. 04 6.74 0
BT 4,28 0.81 4.07 0.66

3 WRTH 7.35 0. 04 7.31 0
BT 4074 1.12 4.55 0.96

4 BRTH 6.06 0.03 6.03 0
BIT# 3.98 0.33 3.78 0.21

5 RIW  6.75 0.06 6.71 0
BATH 4,43 0.62 4,24 0.48

6 RTH 6.16 0.05 6.15 0
BT 4.45 0. 50 4,28 0.37
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Structural Safety Analysis of Rock-anchored Crane Beam of

Underground Powerhouse with High Geostress
JIANG Ming-huan,CEN Wei-jun, WANG Hui,CAO Yi-fan
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)
Abstract: For underground powerhouse in high geostress area, the excavation of the lower powerhouse cavern after
the completion of the pouring of the rock-anchored crane beam may have an adverse impact on the crane beam. Aiming at
this problem, three-dimensional elastoplastic finite element method was used to analyze the stress and deformation, the
stress of the anchor and the stability of the crane beam of an underground powerhouse during construction and operation
period. The results show that in the high geostress field, the rock-anchored crane beam will have large deformation, and
the joint surface between the beam and the surrounding rock will have large tensile stress. After the crane beam is
poured, the stress and deformation of the beam will increase greatly in three stages. As the excavated part is far away
from the beam, the stress and deformation of the beam will become gentle, and the safety factor of the joint surface be-
tween the beam and the wall will be large, which can provide a reference for the crane beam pouring and cavern construc-
tion in similar projects.
Key words: high geostress; underground powerhouse; rock-anchored crane beam; anchor stress; FEM; safety factor
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Stress Analysis of Asphalt Concrete Core Wall and Diaphragm of

Dam Foundation Based on Finite Element Method

CUI Xi-can' s WANG Da-yong® ,ZHANG Ling-kai"*,ZHANG Xing-xing""*
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China; 2. Heilongjiang
Sanjiang Construction Management Co. , Ltd, Harbin 150036, China; 3a. State Key Laboratory of Simulation
and Regulation of Water Cycle in River Basin; 3b. Key Laboratory on Construction and Security of Water Projects
of Ministry of Water Resources,China Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: In the design scheme of asphalt concrete core rockfill dam, the axis of diaphragm of dam foundation and as-
phalt concrete core wall is overlapped. However, due to construction errors and other reasons, the axis of diaphragm of
dam foundation and asphalt concrete core wall may not be completely overlapped. Based on the finite element analysis
method, the stress behavior of diaphragm of dam foundation and asphalt concrete core wall under different offsets was
studied. The results show that under the superposition of axes, the local tensile stress of the diaphragm of dam founda-
tion is in a state of no or small in the construction period and operation period. which has little influence on the whole.
The minor offset of the axis of the diaphragm of dam foundation to the downstream will have a certain adverse effect on
the stress of the diaphragm of dam foundation during operation. The main performance is that the local tensile stress of
the downstream face of the diaphragm of dam foundation increases, and there is stress concentration. The local tensile
stress increases by 3. 6 times compared with that without offset. The concrete base of the asphalt concrete core wall can
be slightly extended to the downstream according to the offset of the diaphragm of dam foundation, which can reduce the
local tensile stress of the downstream surface of the diaphragm of dam foundation by 59.3 % and weaken the stress con-
centration, so as to improve the stress state of the diaphragm of dam foundation. The finite element simulation analysis
can provide support for safety evaluation and selection of engineering treatment measures under eccentric condition of dia-
phram of dam foundation.

Key words: asphalt concrete core dam; diaphragm of dam foundation; stress; finite element modeling





