© —MRAFEABARGEIER

D-08-04

TR I FEERRIEE Vol. 30 (2025 4E 6 A)

BIOME B THHER

BASEIFS

=iaE SPH A %Z W e R75:F KR O i =2E Rt
Advanced SPH simulation for anisotropic seepage flow

HERERD, @R >, B0, IR Y

Yoshitaka Inoue, Kazuma Takahashi, Kumpei Tsuji and Mitsuteru Asai

DRALKRSE: REERE TEMLR BAR T H IR B3R
(T 980-8579 EHENIA T HEX BT HEE 6-6-06, E-mail: inoue.yoshitaka.r8 @dc.tohoku.ac.jp)
VHALKRE R LR H AR TSR B3R
(T 980-8579 EHIE AT HHEXFTHTHHE 6-6-06, E-mail: takahashi.kazuma.p8 @dc.tohoku.ac.jp)
VHALKRE R TR AR T2 E IR B
(7 980-8579 EIIR LA T HEXFTEFHF L 6-6-06, E-mail: kumpei.tsuji.el @tohoku.ac.jp)
Y (D) FUNKRS: KRBT LA SRR B 7 o 7 B S 5t > & — 8%
(T 819-0395 1&ERATIPEX LR 744, E-mail: asai @doc kyushu-u.ac.jp)

This paper aims to enhance the numerical accuracy and applicability of seepage flow simulations by ex-
tending Smoothed Particle Hydrodynamics (SPH). We introduce a drag force model formulated with perme-
ability tensors to address both isotropic and anisotropic permeability conditions, which allows for practical
applications such as crushed shell layers or low-permeable soil materials. To ensure the accuracy of our
proposed model, We conduct a series of verifications and numerical experiments through U-tube flow prob-
lems, including isotropic and anisotropic cases. Furthermore, this study investigates the implementation of

a highly accurate time integration scheme, the Runge-Kutta method. This scheme is crucial for improving

the reliability of long-term simulations.
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