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Abstract: The climate change has brought unprecedented challenges to the safe operation and management of reservoir dams.
The antecedent rainfall and change of reservoir water level are the key factors affecting the instability of reservoir dam slopes,
and the impact of rainfall on the stability of dam slopes or shallow dam slopes is not considered in the existing design code for
rolled earth-rock fill dams. The landslide or dam break of reservoir dams seriously threatens human lives and causes huge
economic losses. Taking the core wall dam of a reservoir as the research object, a finite element model is established, the
influences of the antecedent rainfall and change of reservoir water level on the seepage and stability characteristics of the core
wall dam are investigated, the variation rules of pore water pressure, hydraulic gradient and safety factor of anti-sliding stability
of the dam slope are released, and the accuracy of the model is verified by using the high-density electrical method and the
safety monitoring data. The research results show that the antecedent rainfall has a great impact on the pore water pressure and

safety factor of anti-sliding stability in the shallow depth of the dam slope. The influence degree of the antecedent rainfall on
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the pore water pressure of the downstream dam slope has the —
descending order: slope top, slope shoulder and slope toe. With

the increase of the antecedent rainfall, the pore water pressure
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within 10 m of the downstream dam slope gradually increases, and the surface soil of the downstream dam slope reaches the

saturated state. After the main rainfall, the safety factor of anti-sliding stability of the downstream dam slope greatly decreases.

The phreatic line elevation of the proposed model is consistent with the measured water level using the high-density electrical

method and the piezometric tube, which verifies its accuracy. The reservoir water level is the main factor affecting the pore

water pressure and safety factor of anti-sliding stability of the upstream slope. The influence degree on the pore water pressure

of the upstream slope of the dam is in the descending order of slope toe, slope shoulder and slope top. The rainfall is the main

factor inducing the change of pore water pressure and affecting the safety factor and anti-sliding stability of the downstream

slope. The comprehensive model, high-density electrical method and safety monitoring data can be used to better analyze the

change laws of pore water pressure, seepage gradient and safety factor of core wall dam. The analyses of the effects of the

antecedent rainfall and change of reservoir water level provide a scientific basis for improving the design specifications of

earth-rock dams and the safety evaluation of reservoir dams.

Key words: core wall dam; antecedent rainfall; reservoir water level; pore water pressure; dam slope stability
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Table 1 Physical and mechanical parameters of dam partition
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time under change of reservoir water level
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Fig. 8 Variation of pore water pressure of upstream dam slope with
time under action of antecedent rainfall and change of
reservoir water level
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Fig. 9 Variation of pore water pressure of downstream dam slope
with time under action of antecedent rainfall and change of
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Fig. 10 Layout of high-density electrical detection line
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Fig. 11 Apparent resistivity inversion profile of high-density

electrical method by detection line 1
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Table 3 Comparison between measured values by pressure tube

and calculated values (m)
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Table 4 Statistical list of infiltration ratio
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£ 39.13 0.1 0.13 0.10
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Fig. 14 Variation of safety factor of anti-sliding stability of core
wall dam with time under action of antecedent rainfall
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Fig. 15 Variation of safety factor of anti-sliding stability of core
wall dam with time under action of change of reservoir
water level
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Fig. 16 Variation of safety factor of anti-sliding stability of core
wall dam with time under joint action of antecedent

rainfall and change of reservoir water level
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Table 5 Statistical list of safety factor of anti-sliding stability of

core dam
TRERL L, FWERL L
TR i O g 0 R
S RM S T
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TH T 1.39 39.31 1.59 — 18.52
ERWAY 1.41 38.43 1.58 — 19.03
Tt 1.40 38.87 1.57 — 19.54
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