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Safety Evaluation of Seepage and Stability in Earth-Rock Dams
Based on the Equivalent Method and Bishop Method
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Abstract: This study aims to comprehensively evaluate the safety status of earth-rock dams. The seepage conditions
of the earth-rock dam were calculated using the equivalent method in conjunction with Autobank software. The dam slope
stability analysis and seismic safety evaluation were performed using the Bishop method. The results indicate that the
maximum daily leakage of the dam accounts for only 0. 25% of the total reservoir capacity, which is relatively low. Addi-
tionally, the infiltration line is below the design value, and the infiltration ratio drop at the escape point is within permis-
sible limits, indicating no risk of seepage damage. The safety coefficients for anti-slip stability of both the upper and low-
er slopes exceed the minimum values specified in the regulations, confirming that the dam slope stability meets the re-
quired standards. These {indings provide a scientific basis and technical support for the safety management and future ma-
intenance of reservoir dams, ensuring the high-quality development of water conservancy projects.
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Fig. 1 On-site inspection status
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Tab.1 Calculation results of dam crest overheight
g ORIl gy ARIRAEL
TH1 T2 TH1 TH2

KA m 1257.50 1257.50 KA m 1257.50 1257.50
FEABH, m 840 8,40 E e m 0.01 0.00
KNEW  m/s 1515 10.10 | BeHEREK, 0.90 0.90
K# D m 1800 1800 Jew R, m 1.16 0.69

W m 2.50 2.50 A m 0.5 0.3
Wb, m 0.44 0.24 HER m 0 115
W, s 2,94 2.17 R Y m 1669 2.145
WKL, m 7.9 5,28 T A m 1259169 1 259,645
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Fig. 2 Finite element mesh of the dam cross section
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Tab.2 Calculated parameters for seepage
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Tab.3 Calculation results of geomembranes own seepage volume
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Tab. 4 Calculation results of seepage volume from geomembrane construction defects
Qu/Im’ +(m+d '] Q/[m®+ (mes ] g/(mes ) H,/m A'/m? “

e AL AL SFRL SRAL L AL FREL AL SRL SRAL FEGL AL
Z10mm #2mm 10 mm Zo2mm AR0mmA2mmA1I0mm A 2mm £ 10 mm Z2mm 10 mm £ 2 mm
Wb+ TRERET.  0.310 0.01259X10 1.44x10" 7 9.81 9.81 6.3 6.3 4.99%10 7 1.99%10" 8 0.65 0.65
(L R 3 psg )
FERLETHET  0.793 0.032  9.17x10™°% 3.67x10 "  9.81 9.81 12.5 125 9.01X10°% 3.60X10°% 0.65 0.65
[T N 3 g
WMy TREET.  504.8 20.2 0.005 8 0.000 2 9.81 9.81 6.3 6.3 8.12X10 " 3.25%10°° 0.65  0.65
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AL+ THEMET 23 312.8  932.5 0.269 8 0.010 8 9.81 9.81 12.5 125 2.65%X10°% 1.06x10°° 0.65 0.65
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Fig.3 Infiltration ratio drop at the escape point at the

foot of the spoil disposal platform behind the dam
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Tab.S Results of seepage calculations for the dam body
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Tab. 6 Parameters for dam slope stability calculations
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Tab.7 Dam slope stability calculation results
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