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Influence of consolidation characteristics of deep soft soil overburden on
the safety of a CFRD

CEN Weijun', WEI Jiangliang' , ZHENG Changhai' , PENG Kai*, SHI Hanxin’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. PWOERCHINA Zhongnan Engineering Corporation Limited, Changsha 410014, China)

Abstract; Taking an asphalt concrete face rockfill dam (CFRD) on the 100 m-level deep soft overburden of the upper reservoir of a
pumped storage power station as an example, the deepest overburden section of the dam is selected, and the stress and deformation
behavior of the dam body during the filling period and the water storage operation period are calculated and analyzed by Biot’ s
consolidation theory, with emphasis on the distribution law of consolidation deformation of the dam foundation and the dissipation of
excess pore water pressure. Meanwhile, for the dam foundation with saturated soft clay overburden, the total stress method of “¢=0"
is used to analyze the deep anti-sliding stability of the dam foundation during construction. The results show that during the dam filling
process, the excess pore water pressure in the overburden keeps increasing, diffusing and dissipating simultaneously. The complicated
changing process is closely related to the permeability of the stratum. When the dam body is filled to about 1/3 of the dam height, the
excess pore water pressure in the overburden reaches its peak. The relatively large permeability of the upper gravel clay overburden makes
most of the excess pore water pressure in the overburden dissipate when the dam construction is completed, and the overburden is
basically consolidated five years after the construction. Due to the rapid dissipation of pore pressure in the gravel clay overburden during
dam filling and after dam impoundment, and the additional stress of deep saturated clay is small, the settlement increment after dam
construction is only =7.35 e¢m (excluding rheology ) , accounting for about 2. 18% of the final stable settlement of —337. 58 ¢m. The
safety factors of anti-sliding stability of dam slope and deep overburden calculated by total stress method, and effective stress method with
corresponding parameters under the conditions of completion period, storage period and reservoir water level change are all greater than

the corresponding allowable values according to specified design codes, thus the possibility of dam slope instability is small.
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Fig.1 Schematic diagram of staged construction for a typical profile of the upper reservoir dam (unit: m)
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Table 1 Calculation parameters for dam materials and overburden

B 43 X p/(g/em®)  ¢/kPa @/ (%) Ap/(°) K n R, Ky, m k/(em/s)
Wit iREE+ 2.42 380 28.3 446.7 0.23 0. 60 1621.8 0.57 1.00x10°®
HE 2.27 55.6 1.1 1100.0 0.32 0.62 690.0 0.18  5.23x107
HIER 2.23 55.3 11.0 1206.9 0.23 0. 69 575. 1 0.06  5.05x1072
FHAIX 2.17 54.5 10.7 1010.5 0.22 0. 69 456.7 0.04 8. 11x1072
FEHEA X 2.17 54.5 10.7 1010.5 0.22 0. 69 456.7 0.04  8.11x1072
TR HEA X 2.08 44.9 7.5 474.3 0.31 0. 66 179.0 0.23 2.64x1073
JEBE & 2.02 32.0 2.5 350.0 0.45 0.70 152.0 0.22  3.35x107*

JE Rl X 2.02 32.0 2.5 350.0 0.45 0.70 152.0 0.22 3.35%x107*
BERZ(BAFLZ) 1.81 55 28.0 150. 8 0.58 0.86 85.8 0.62 1.00x107°
BHRZ(ELR) 1.70 45 26.0 171.6 0.55 0.65 106.5 0.59 1.00x107°
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Fig. 6 Excess pore water pressures distribution of the dam and its foundation (unit: kPa)
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Table 2 Test parameters in stability analysis of covering layer

o 3 . 3 - s CD B CU 51
g THERE/ (¢/em®)  KIREE/ (g/em’) WHERE/ (g/em’) O) YD) —<Pa o0/ (%)
EriF 2.27 55.6 11.1
TR 2.23 55.3 11.0
FHEAR 2.17 54.5 10.7
TS A R 2.08 44.9 7.5
AR L2 1.81 2.20 2.10 55.0 28.0 40 25
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