
INFORMAT10N
rヽolurne 27, Number 4,pp 271-278

ISSN 1343-4500  eISSN 1344-8994

◎2024 1nternational lnformation lnstitute

Ettbct ofMechanical Properties on the Angie ofRepose of(〕 lay Soil

Tao Liul,Xiulun Wang*1,Tingting Wul,Ge Jun2,Halidi Allyl

′Graれ arg Schο′o/3:0“Sο
“

″
`ι

tt me aFルα J夕 鵞″ 5′イ85θ乙

“

a″

2Schθο′グ E4g′′ια惚 /“み″И

`「

た
“
I撤″じ

"時
鮮sり 〃ψ あC力″α

十c… spθ
"`J″
lg″′みα

E‐mail.wang@bio.mie_u.acjp

Abstract

¶鷺angle ofreposc(Aolり is a Critical calibration parameter in characterizing soll mechanical properties.

Ihis study exalnines the AoR across seven levels of soil moisture content.■ e flxed iEEK,l method was

used to measure AoL∞ mplemented by a newly developed image‐processing a180rimm for AoR

calculation。 ■1お algorithm effectively captes the iregular and mgged edges dueto moisme‐ induced soll

aaregatiOn。■К results indicated a consistent,IllonOtOnic increase inAoR with increasing moisture content.

A model incorpOrating soil cohesioll and intemal■ iction angle was established to explain the observed

AoR trends.Results suggest that changes in AoR are pnmarlly driven by soil cohesion,with a relatively

smaller iniuenceおm mtemal ttction angle espccially in moitt conditions.
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l. IntHDduction

Soil is a complex,porous,multi― phase mate五al whose mechanical properties vary

sittiicantly with changes in moisture content.As moisture content increases,soil progresses

through distinct states starting as a壷 私 3ranular mate五 al,trans鷺loning to a cohes市 e,moist

plastic state,then to a fully satrated∞ ndition where pore spaces are water・ ・■1led,and inally

reaching a fluidized state when overly saturated,leading to no‐ These ttnsitions make soil

behaviollr highly variable and sensh市 e to moisme content,presenting challenges in predicttng

its inechanical properties.

The angle ofrepose(Ao聡 is an important parameter used to characterize soil's flow ability

and ttction pЮ perties.Researchers corrlmonly use the AoR expeHment to conveniently measure

the mechanical properties ofsolls or 3ranular materials cAnwar et al。 ,2021).SinCe sOil iuidity is

generally linked to its shear resistance and intemal bonding force,studying the AoR is e,sential

for understanding the mechanical properties of soil.However9 the rn∝ hanism ofAoR is■ ot yet

fully understood.Mamy factors influenceAoL including particle shape,particle size distribution,

cohesive forces and moisture content(lLShetni et al.,2018),with SOillИ

"and moisture contentbeing esp∝ ially signiicant.For example,clay soil and sandy soil have completely difFerent

mechanical properties at the same moisture content.

This paper is devoted to investigating the mechanical properties ofsoil by changing the soil

water content.■ e AoR of soil is measured using the txed ttllnei method,while an image

processing method L applLd to calculate the AoR from soil pile photographs.A muhiple linear
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