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Fig. 1 Maximum cross section of the Rumei earth- core rockfill dam (unit; m)

_92902.00 Stage VI

—L %daw
240 d age VI /| ‘\(18\0 ays)
ﬁ( ays) Stage V/ | |\ (183 @5)

Stage IV ’ /] \ \\ (699 days)
Stage Il (760 days)
/| Stage I |\ \ (181 days)
~ Stage -1l
. Stage [-1(162 days) (36%1 days) Stage [-1(162 days)

2 WSO IR E KL A (B m)

Fig.2 Construction schedule of the Rumei earth-core rockfill dam (unit; m)
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Fig.3 FEM meshes of the Rumei rockfill dam
F1 WMEFMBIPE E-B ERSH
Tab.1 Parameters of the E-B model of the Rumei dam materials
o/ ARtk
MR IX 5 K n R, K, m
(grem™) ©0/° Ag/°
e 1 2.170 55.8 10.30 1 066.0 0.413 0.70 936.0 0. 066
Heq 1l 2.107 54.2 9.70 975.0 0.400 0.72 724.3 0.075
o R 2.115 53.7 9.10 796.0 0.440 0.68 561.8 0.162
ek 1R 1.957 55.7 10. 10 1016.8 0.425 0.68 936.3 0.070
S 1k 2.103 52.3 8.00 705.0 0.485 0.70 411.8 0.239
%5 k) 2.220 44.7 8.25 400.0 0.580 0.87 208.0 0.407
Fefn g+ 1.970 31.9 5.07 126.0 0.681 0.79 67.2 0. 400
2 FUHRTERSH
Tab.2 Parameters of the creep model of the Rumei dam materials
Wi ASRIR S8 AR S48
WA g3 X
« b/% /% 4/% m, m, m; o/ % n, B./%
Hefr 1 0.001 0.120 0.022 0.313 0.396 0.542 0.79%4 0. 066 0.62 0.359
HeA I 0.001 0.129 0.026 0.364 0.405 0.540 0.817 0.072 0.628 0.419
%5 R 0.001 0.309 0.055 0. 607 0.339 0.479 0.790 0.274 0.307 0.533

2

ﬁo

IR R F 2 T R OE AL

3 ITAS I IR AR, B 4 ~ 6 23 545 10 T 3R T ORI s AT 8 AR R AL RS 4y
% T3 KM s A S VAR B TR 709 o 284 3,307. 9 I 317. 3 em, JLFER 33K F] T 0. 9%,

0.98% il 1.0% . 38 TIIUARTTFE R Hh AR A O U Z b 2 686 m R RERM AT , 2 /K5 2 iR AL |
A ROSE R R , SUUAT FE fo AR A7 8 i )L i A ) A% 8

7 D TN R IIUARFLBR 3 704, ol LA 3 THRR A0 0 1 9 ST B i e AL

BRAEIL 576.8 kPa, B/ LR 7 A AL R4



5 6 1] ARE Y, 45 75 LA 4 3800, P A 8 o il M A SIS 2 MR Y 111

®3 KMEAERFIEE

Tab.3 Extreme values of the dam stress and deformation

) JGER] i) 437 #/ e ‘ . .
&g ] — — iR/ cm TLFER/ % KFEN J)/MPa /NN F1/MPa
g 1] Lt | ] i
SR T3 26.9 33.1 284.3 0.90 4.65 1.65
FIVE K 27.9 73.6 307.9 0.98 4.79 1.92
BT 8 )G 28.4 82.4 317.3 1.00 4.81 1.93
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Fig.4 Deformation of the Rumei rockfill dam at completion (unit; cm)
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Fig.5 Deformation of the Rumei rockfill dam at the first time of water storage (unit;cm)
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Fig. 6 Deformation of the Rumei rockfill dam after 8 years operation (unit;cm)
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Fig.7 Pore pressure in the dam body (unit; kPa)
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Fig. 8 Stress of the dam during the operation period
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Fig.9 Core wall and contact clay Fig. 10 Stress level of the core and the contact clay in the operation period
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Fig. 11 Displacement between dam-foundation Fig. 12 Displacement between dam-foundation
interface during operation period interface after dam completion
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Study on safety of a high earth-core rockfill dam considering
contact effect between dam and foundation

LI Guoying', HAN Chaojun®, WEI Kuangmin', MI Zhankuan'

(1. Key Laboratory of Failure Mechanism and Safety Control Techniques of Earth-Rock Dam of the Ministry of Water Resources, Nanjing
Hydraulic Research Institute, Nanjing 210029, China; 2. PowerChina Guiyang Engineering Corporation Limited, Guizhou 550081,
China)

Abstract. With a traditional method to calculate the siress and deformation of earth-rock dam, the contact effect
between the dam and the bedrock is neglected, which is not consistent with the actual condition. The contact
friction has a significant effect on the high dams located in the narrow and steep valleys. In this research, a high
earth-core rockfill dam to be built in a narrow valley area is studied, the friction contact effect between the dam and
the bedrock , water storage, wetting and rheology effect are all considered to simulate the dam body behaviors.
Based on the deformation gradient method, the area where cracks may occur during the operation of the dam is
predicted. Calculation results are used to evaluate the safety of the earth-core rockfill dam. It is found that the
relative slip displacement between dam body and foundation is large for high earth-rock dams in narrow river
valleies and should be considered. The conclusion of the study can provide technical basis for the design and

construction of high earth-core rockfill dams located in canyon areas.

Key words: high earth-core rockfill dam; contact friction effect; stress and deformation



