41 B M = + 7 2 Vol.41 No.9
2020 £ 9 H Rock and Soil Mechanics Sep. 2020

DOI: 10.16285/j.rsm.2019.1945

IR B3 2 &2 70 B R IR A PR iR SR B R AR T 53

S, KRE L, bt

(1. FHFRH MTERS TR, i 200092; 2. FHFKE ALEM T TREAETESSLEE, FiE 200092)

W OB ZETHREWNEN, WREMREAEH RS o KA TR 2 20 RR IR SR MR, @577 b
7 AR TAVE E AN A A VA BR T W Y . BRI RSB R TV HOKIIE R, BT T VAR AN AR 2 VA R Y RE
03 22 V8] o B R S AR MY 5 B AEAS R KA T FE A BB IR R . THA 45 R SR AR B AT X b, S5 R aR I ik
BB, ZHUKAL T AR F 290 RERGIR: YWIEEN 0.3Lr (Lr A RO (1K) =94 57 Bl 3 m SRS R B AR A RE 4R 2808 (75%
FAPRZE), (H5F R /e B3R AR i 22 LR AKAL(0.6Lr) T, VAN 2 FE T L EA TG 75%BRIRE; BIRIAIRBF R A %L
Pl H78 = E IR R SEm s VOURIIRET, VAREMAER, 278 IRRIRHCRERLT, ([EXRIR SIS/, ES R
TS AT AE R — P Rt ek R iR B

XK OB A HURKEL; MR Z2AbEREE FRYRACE: COMSOL #ifF

FESHES: TU470 SCERPRIREG: A X EHT: 1000—7598 (2020) 09—3131—09

Research on the effect of the moving water table on passive isolation
effectiveness using a multiple open trench barrier
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Abstract: Groundwater table might significantly fluctuate due to seasonal rainfall. In order to investigate the effect of the moving
water table on the screening performance of multiple open trench barriers, a finite element model is developed to describe wave
propagation in a layered ground, which is modeled as a dry layer resting on a saturated substratum. The effect of infiltrated water in
trenches is considered in this model, and the vibration isolation efficiencies of multi-trench barriers with equal and unequal trench
depth, multi-trench barriers with inclined trench wall and continuous undulating terrain barriers at different water levels are analyzed
as comparable cases. Comparing with the corresponding single-phase elastic foundation, the numerical results show that a low
permeability coefficient of the saturated substratum might have a significantly adverse effect on the vibration isolation efficiency for
most of water tables. A triple trench barrier with a depth of 0.3Lr (Lr is Rayleigh wavelength) usually can achieve a satisfactory
screening efficiency (i.e. 75% reduction), while the depth should be at least 0.6Lr at the critical water table, where the worst isolation
efficiency occurs. A multiple trench barrier with decremental depth can effectively reduce the adverse effect of the resonance. The
larger sloping sides are, the better isolation effect of a barrier is for the shallow trenches, while it is not important for deep ones.
Moreover, a rolling terrain landscape can be an environment-friendly isolation measure, which would achieve a great vibration
isolation efficiency.
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Fig.1 Typical model of a multiple trench barrier
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Table 2 Mechanical parameters of saturated soil
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