F3THE 12
20154F

12 7

= + I B %

SO
Chinese Journal of Geotechnical Engineering
DOI: 10.11779/CJGE201512019

Vol.37 No. 12

Dec. 2015

%
(1. WERE AT

EEBKB = HE M TR RFE BT RER £
L, EMES KOS

7R MG 264005; 2. maE TALK2E - TRAIFUN, L7 mMAl 210009)
W E: DA T ACHENTEUE AN RN FH T EOK S /K Z R R K 8. Sk, EF Neuman BRI H T /KRR

il
SE VIR AR BT U SR A 2, FUHIANIL 63k 5 TEAS A ek Kgeate 3 7 RS TE X B S 7 X e 4 ) Fortran 15
g

PP S I EE SR AR IR LA b, U AT AT RS0 E T 05 SR (R R, TS 2 SRR SE M S e T K se SRR AT
(1) = VR SR A B K T S SRS, T L A 25 K BEIN 127570 n] DLIRAE A BT X 7K B S K RGN AT R . 2
HAEBIR, TR RS ] TRERIE K SRR AR S /KERTEKZEN 2 E L5 KE RS MR /K
) 2, BE8E R TR IR T 7K BRI 7K SR B T e AR A5 i s o = A AR B8 ) e 2 b SR ki A2

KR PNTEUEE; WOKEAK)ZE; MUK =4ER

FENES: P64l SCERFRIRED: A

EEE N 1R

jinxul031@163.com.

TEHS: 1000 - 4548(2015)12 - 2286 - 06
HE(1982 - ), B, VCHERIR, fEA, URE, EEEAEA - TRREEUE I ST A TAE . E-mail:

Semi-analytical numerical method for three-dimensional groundwater flow
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Abstract: The existing semi-analytical numerical method can not be used to simulate unconfined flow of groundwater.
Therefore, a semi-analytical numerical approach for the problems of unsteady groundwater flow in unconfined aquifers is
proposed by using the Nueman's model for the response of the water table, and the decoupled weighted residual equations are

derived by means of the Galerkin's method and the orthogonality of the trigonometric series. A computer program is developed

for the semi-analytical numerical analysis of three-dimensional groundwater flow in unconfined aquifers, and the validities of
the present method and program are verified by comparisons with the existing analytical solutions. The three-dimensional
pattern of unconfined flow due to a fully penetrating well and the delayed response of the water table are studied based on the

numerical results. Moreover, the proposed method can be reduced to the existing method for confined flow if the specific yield

of unconfined aquifers is ignored. Finally, the applicability of the semi-analytical numerical method for simulating the

three-dimensional simulation of groundwater flow and land subsidence due to groundwater withdrawal in layered aquifer systems.

three-dimensional flow in the aquifer systems consisting of an unconfined aquifer, an aquitard and a confined aquifer is
Key words: semi-analytical numerical method; unconfined aquifer; groundwater; three-dimensional flow
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demonstrated through an additional numerical application. The proposed method can provide a high efficient approach for the
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