5544 FH 3 1)
Vol. 44 No. 3

KM K B Bt R

Advances in Science and Technology of Water Resources

2024 45 H
May 2024

DOI;10. 3880/]. issn. 1006 -7647.2024.03. 001

He T MEM B BUK 18K 5 NS ik ie
AR5
MR B

(1A SC A B 4 R TR S s e, W1t 00 441053 2. 59 B TR KR 5 A4S TSR 7TV S 330099)

WE. A TRAOMERRE AT AR ADMERZ, LT =% Richards 77 KPS NS HBIZ2092 5 32
T BRAREMHT LIRS NSE T 5, FF R EF) A Brooks-Corey A+ F 7T # @A L £
PR K A S SH 38 T NE M &R &, B et B Hydrus 2D S T % — LA R L4 T L3k
RNERESH, ZBREN, —HHMANENEBE —HKINE EANSGE LB ALAAE Y
KGNS WEREKIAA LA AT AAEONSZTERRAGREZEANRXER, 5T 5 Moo
R B Ry MRFRAERE SRKESHNT O AIAEEF R LA F A TATH
KR AR LI NGB WL TR R Richards 75 42, & 45 f¢

RESES.TVIZ9. 1 XERARAERD A MEHS 1006 -7647(2024)03 - 0001 - 07

Research on water infiltration path and law of ponding soil slopes based on minimum action principle//XIAO
Yaoting' , ZHU Yuelu®( 1. College of Civil Engineering and Architecture, Hubei University of Aris and Science, Xiangyang
441053, China; 2. College of Water Conservancy and Ecological Engineering, Nanchang Institute of Technology, Nanchang
330099, China)

Abstract: Based on the principle of minimum action and taking time as the minimum action quantity, the functional of two-
dimensional Richards equation was established. The variational solution of soil slope water infiltration under ponding was
proposed. Brooks-Corey model was used to calculate the hydraulic slope of soil mass and the shape of the infiltration curve
was discussed. Hydrus 2D software was used to analyze the water content distribution in the slope under the first type of
boundary conditions. The results show that the variational solution of the 2-D infiltration has the same form as that of the
1-D horizontal infiltration and vertical infiltration. The infiltration path is convex shape. The infiltration capacity is linearly
related to the depth of the wetting front, which is consistent with the results obtained by variational solution. Therefore, the
depth of wet front and the distribution of water content obtained by the variational solution are feasible to analyze the macro-
engineering problems such as slope stability.
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