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Abstract: For the purpose of analyzing the influencing mechanism of partially penetrating well on single-well push-pull (SWPP)
tests, this study employed COMSOIL Multiphysics to develop a numerical model of SWPP test, in which the impacts of the
length and location of screen on breakthrough curves (BTCs) were investigated. Meanwhile, a laboratory experiment of SWPP
test with partially penetrating well was conducted, verifying the reliability of the proposed model by fitting the observed and

simulated BTCs. The results show that a shorter screen length leads to a lower concentration of BTC in the early stage;
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meanwhile a shorter unscreened segment near the top of aquifer results in a lower concentration in the early stage. Additionally,

the error analysis of parameter inversion indicates that the numerical model is quantified for the estimations of groundwater flow

velocity, porosity and dispersion by fitting BTCs. Overall, the complicated flow field in the vicinity of partially penetrating

wells leads to a non-uniform spatial distribution of solute, which has a significant effect on the BTCs and increases the

parameter inversion error if using the traditional fully penetrating well model. Nevertheless, the SWPP test model developed

in this paper has high fitting accuracy and can be applied to SWPP test under partially penetrating conditions.
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Fig.12 Fitting of observed data with different groundwater velocities (z,,,=25 min)
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Table 2 Numerical simulation results with different groundwater velocities
ENCERTIL(E B ,
. r E (%) E(%)
Lros(min) Ty (/) Oons v(m/s) 0 a(m)
25 6.89x10° 0.443 7.576X10° 0.435 0.017 0.953 9.96 1.81
25 1.03X10° 0.443 9.643<10° 0.430 0.018 0.933 6.38 2.93
25 1.37x10° 0.443 1.309%10° 0.425 0.018 0.949 4.48 4.06
x3 FEBEBRITHEHEBRENLS
Table 3 Numerical simulation results with different rest times
= NI BB IE )
- r E(%) E, (%)
t,.(min) Uy (M/8) 6. u(m/s) 9 a, (m)
10 1.03x10° 0.443 9.298%10° 0.437 0.014 0.978 9.73 1.35
15 1.03x10° 0.443 8.954%10° 0.440 0.020 0.975 13.07 0.68
30 1.03x10° 0.443 9.643x10° 0.428 0.018 0.900 6.38 3.39
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