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Unsteady seepage analysis for a groundwater reservoir under different rainfall conditions
HE Jiahuan, XU Zengguang, CHAI Junrui, QIN Yuan,ZHANG Yue
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region s Xi'an University of Technology ,Xi'an 710048 ,China)
Abstract; Rainfall infiltration is one of the main sources of water for the underground reservoir. The influence of rainfall on the
groundwater reservoir water level and the water storage capacity of the groundwater reservoir are investigated in this study with
a single reservoir of single-channel anti-seepage underground dam and a reservoir group of multi-channel anti-seepage under-
ground dam. A two-dimensional finite element model was established to estimate the unsteady seepage field of the groundwater
reservoir under different rainfall intensities and different rainfall patterns, with the Seep/W module in GeoStudio finite element
software. Rainfall intensity was chosen by taking into account annual average rainfall and annual maximum rainfall for a period
of 1 year. Rainfall types include average type,forward type.center type and post-peak type,with a total rainfall of 100 mm. The
simulation results show that the upstream water level of the single-base underground dam increased by 71.1% and the down-
stream water level increased by 11. 7% under different rainfall intensities. The water level changes are mainly occurred in the
#1 and # 6 water storage spaces under multiple water storage spaces in an actual underground reservoir group,and the maxi-
mum water level changes are 8. 8 m and 12. 5 m under average rainfall and maximum rainfall, respectively. The water level in the

middle storage space has only a minor change. The single reservoir has little changes of an overall water level. The installation of
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the reservoir group has a great influence on the water level for each water storage space, which might be beneficial to the water

intake. Under different rainfall patterns, the pressures of the upper and lower surface pores of the single reservoir and the reser-

voir group reached their maximum. The peaks of the surface water content could be affected,and the maximum water content

lasts the longest time with forward-type rainfall. The research results provide a reference for the groundwater reservoir to store

water under different rainfall conditions.
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Tab. 1 Parameters of finite element calculation for

groundwater reservoir
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Fig. 2 Soil-water characteristic curves of material and permeability coefficient
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Tab. 2 Comparisons of model simulations

NBUREE/ fLBRKES/ LBUKIE ) dxiRgs/
m kPaC3Ciik[27 ) kPa(A30) kPa
1. 50 —20.0 —20. 000 0. 000
1. 55 —20.0 —19. 995 0. 005
1. 60 —19.8 —19. 929 —0.129
1. 65 —19.2 —19. 051 0. 149
1. 70 —13.5 —13.170 0. 330
1.75 —6.7 —6.459 0. 241
1. 80 —4.4 —4. 466 —0. 066
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Fig. 5 Water level changes under different rainfall intensities for a single reservoir
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Fig. 6 Pore water pressure changes at upstream and downstream points under different rainfall types for a single reservoir
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Fig. 11

Pore water pressure changes at upstream and downstream points under different rainfall types for a groundwater reservoir group
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