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Abstract
As core controlling structures in national modern water network systems, reservoir dams play
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pivotal roles in watershed flood control and safety assurance systems as well as strategic water re-
sources allocation. This study focuses on the critical aspects of seepage and stability in dam safety
evaluation, taking a typical large-scale earth-rock dam in the Jiaodong Peninsula as the research
object. A coupled analysis model integrating seepage field and anti-sliding stability was established
using finite element numerical simulation technology. The results demonstrate that under various
operational conditions including designed flood level and normal pool level, the maximum hydrau-
lic gradient in the dam’s seepage field remains below the critical threshold without seepage exfil-
tration observed at the downstream slope, satisfying engineering safety standards for permeability
stability. The anti-sliding safety coefficients under all typical working conditions exceed current
code requirements. The research validates the applicability of parameter sensitivity analysis meth-
odology in dam safety assessment, providing technical references for safety evaluations of similar
projects.
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IR PEAEF 1L AR B IR 2 8 B T /N T TR] R I NIRE A, W3, 32 B X bl [X R Ak i A= 35 FH K
Fo K B JE 304 FEERE I 7K, 30T B A AR U b . 7K 2R KRR 4 T A% 400, B, s i3 () = 36 2
IR, TRESEGCN %%, FEEFYN 2 P IR B KES RN G, KPEEHRIHE 256 km?, &
FEZS 1.0438 12 m®, WL EES 8560.0 77 m3, MFIEEZE 7105.0 77 m3, FEEEZE 1145.0 m®; RAZut/KAL 7.23
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KT, ZEFE BB,

FHHTHK: 2622.50 m, F KWE 13.23 m. HES 0+000~0+216.75. 0+324.09~0 +344.48. 2 +555~2
+ 622.49 % =B OB RALRD FEL,  OBETRTE 3.0 m, (OB B REEACN 1:1; HABON
ARSI, F230 2 + 622.49~F|HT 0 + 000 Bov— 1Lk, BIHUNE & TR XACR L, 40K 2027
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m, WIEFE9.0m, MR 6.0 m, HAUE 9.5m.
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FeA EEREINE S 1+ 000 25 3 MW, A SR AT AR e B i AT .

GG ZKET R &% B AN (ORISR ) , ST+ Z K E RIN & ER B 22 1%
MTRCR,  ZEE o M s RIS = TS % 1.

Table 1. Geotechnical parameters summary for dam calculations
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=ML HKE

Wi S FRAREEAL T3 pa(glem?) 1B TE p (g/em®) MBAEE psu (z/cm?) Clp (kPa/FE) 151 R (cm/s)
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0 + 200
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Figure 1. Computational model for typical dam cross-sections
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Table 2. Seepage discharge calculation for dams (Unit: m3/d-m)
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Figure 2. Phreatic Line and Equipotential Lines of Dam Seepage under Normal Pool Level
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Table 3. Geotechnical properties of dam body fill material
=3 MEERERSH

T~ it % N -
e H AL FREL Cu PRI S Pe (%) LB (%) ELE Gy ds(mm) dio (mm) dzo (mm)
ELMM \\
Hifk 23.34 20 42.0 2.65 0.1 0.155 0.4
WIFE 4> 11.6 70 45.0 2.67 0.002 0.01 0.026

Table 4. Types of seepage failure modes and hydraulic gradients
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Table 5. Hydraulic gradient values for dam seepage
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Figure 3. Time-dependent variation of the phreatic line in dam embankments
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Table 6. Minimum safety factor for slope stability of dams under static water level conditions
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Figure 4. Critical slip surface location of downstream slope under beneficial water level conditions
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Table 7. Minimum safety factor for upstream slope stability under rapid drawdown conditions
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Figure S. Critical slip surface location of upstream slope under rapid drawdown conditions
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