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Study on the Influence of Construction Factors on Seepage Characteristics
Based on Numerical Simulation and Back Analysis
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Abstract; Based on the field investigation of a large number of cases of seepage control and reinforce-
ment of dangerous reservoir dams, combined with the introduction of literature , this paper sums up man-
y factors that may affect the seepage control effect of the seepage control wall in the stage of survey, de-
sign and construction, and reasonably classifies the possible adverse effects. Based on the above classifi-
cation, a simplified physical model was established, and seep / W module in GeoStudio was used to
carry out seepage simulation, so as to evaluate the seepage control effect after the anti-seepage wall of
earth rock dam was strengthened. Finally, taking the effect of seepage control and reinforcement of a
reservoir as an example, the paper analyzed the existing quality defects, the difference of seepage con-
trol structure form, unstable seepage caused by water level change and other working conditions, evalu-
ated the influence degree of each working condition factor on seepage control effect through the hydraulic
gradient at the escape point, seepage flow and other factors, and carried out the preliminary judgment of
the adverse causes of seepage control effect of seepage control body combining with the shape of seepage
line, and does not The numerical simulation was carried out under the same reservoir water level and
reservoir water level fluctuation conditions, and the difference of the phreatic line shape was compared
and analyzed. The results show that the penetration defects seriously weaken the seepage control effect of

the anti-seepage wall. Compared with the steady-state reservoir water level, the change of phreatic line
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under the different rate of sudden rise and fall of reservoir water level shows the phenomenon of “de-

layed rise“and “delayed fall” in the upstream. Through the above research, the seepage control of the

dangerous reservoir is realized It can provide reference for reinforcement and renovation.

Key words: impervious wall; construction factors; numerical simulation; phreatic line; unsteady seep-

age; back analysis
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Fig.3 Finite element mesh and boundary condition setting
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Tab.3 Variation of engineering seepage parameters under different seepage control wall structures
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Tab.5 Variation of seepage parameters of different seepage types
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Fig.6 Seepage flow under various working conditions
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Fig.9 Saturation line of actual and simulated conditions
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Tab.6 Setting parameters of condition 12—15

T BB 4 B E O WSEMEE SUEBHRE TSR E
I B RS (Kxm)/m ki YR i /(m’-s™") /(m’-s™")
12 TR G 0.25x2 0. 86 0.079 1.22x10°° 4.58x107°
13 T E AR ZE G 0.5x2 0.72 0.08 1.31x107° 4. 64x107°
14 Ty E S G 0.75%2 0..88 0.08 1.27x107 4.67x107°
15 T BB 1x2 3.39 0.17 2.48%107° 4.91x107°

B 10 T 12— T4 15 B 2L R

Fig.10 Detail drawing of saturation line under working condition 12—15
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Fig.11 Change of phreatic line under different water level of impervious wall
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Fig.12 Change of phreatic line under sudden rise of water level in impervious wall reservoir
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Fig.13 Change of phreatic line under sudden drop of water level in impervious wall reservoir
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