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Constitutive for granular soil-structure interface behavior
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Abstract

This study was carried out to investigate the behavior of
granular soil structure interface under Constant Normal Load
(CNL) and Constant Normal Stiffness (CNS) conditions by using
Casagrande direct shear apparatus. Dry sand ( #,,,,, = 17.90 kN/m?

and  Ypax

initial densities (D, = 35% and D, = 85%) with three values of

= 15.50 kN/m?) was used in this study. Two distinct

initial normal stress (o, = 100, 200, 300 kPa) were investigated.
It was found that the initial normal stress, initial density and
loading conditions (CNL and CNS) mainly influenced the

interface behavior. Under CNS condition, the dilation or

contraction provided the variation of normal stress depending
on the initial density. A small variation of normal stress could be
observed. A constitutive modeling of granular soil-structure
interface for which the changes in stress state took place
depending on the initial boundary condition was proposed.
Relevant variables were discussed. The simulations showed a
fairly good agreement with the results obtained from interface
direct shear tests.

Keywords: “Interface behavior”, “Model of Interface

behavior” , “Direct shear test”
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Test D, (%) o, (kPa) K (kPa/mm)
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CNL
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85% 100, 200, 300 200
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35% 100, 200, 300 625
85% 100, 200, 300 625
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M1USg 8y Horizontal displacement [W] AU Shear stress (‘r)

a =

49dn Wi Shear stress (7) azilAnAsiinaenszezniside

NNINARRIANETUSTEVINg Normal displacement [ul]
fiu Horizontal displacement [w] (3Ufl 8) vemsiauiusaznse
e wuan lunsdlvemsiouy (g‘dﬁ 8b) nstdeulugrsuwsnnsng
arfinsguinidntesviinndunseasiinmeeiaisiumussey

nsideu [w] Tunsdivesmsievai (Ul 8e) Turusidau min

il
v

wihegussian (o,) dawnn magud[u] Aszanndumaludie
wagmIguifiinduies qeusseznindeu [w]
313U 8 UAAIAUFUNUSTENIN9 Shear stress (7) v

Normal stress (0' ) nseNSEauNelFaN I MUIELTIAITILIIAN

n

Shear stress (T) 811nTU A1 Normal stress (O'n) flaziiAnaei

AN

3.3 wan1sMaaaUn1as UL TuRauneldan eI TN F9AIT
(CNS)

ASNAFRUASITULSHAaULUY CNS TaiuualraiuLAufIRIn

P
°

fa1aen leelddnidnfinsegin @a 100, 200, 300 kPa NHA1Y

v ¢

AUMUUENANST (D,=85%) wag (D, =35%) NANISNAABUNUINAT

Normal stress (0'”) finane Shear stress (‘r) way Horizontal

displacement [w] Tnglunsvaaeudn o, axdidiliai
1NN1INAABIANNTUNUSTENI14 shear stress (7) v

Horizontal displacement [W] (U7l 9) v0ns1suuuLazNI1Y

oA o a1 a

VA WU TINSEYINdlANN shear stress (7) agdlA1ge lay

Normal stress (O'n) eiianlainadl Yadanal shear stress (T) i

Anlsinafinumasnszey Horizontal displacement [W]

NNINARDIAINFITUSTE VIS Normal displacement [u]

iU Horizontal displacement [W] wawisisuvuuaznatevaim lu

Py

nsdlwamsouuy (3Ufl 9b) wudnilelddn Normal stress (o)
ns1eazguiadntes Wevhnsdeunneasiinnsveeddwmalsian
Normal displacement [u] \Wadumaenszeynsideu [w] Tunsd
vemsenady (Uil 9e) nudnileldrn Normal stress (o, ) wn
N5 Normal displacement [u] favdidwnn devivnsideu
Normal displacement [u] aranaasies 9a1UIEYy Horizontal
displacement [W] i

NNIIMAaeIAUANTUSTENINe Normal stress (o, ) fiu
Horizontal displacement [W] wamssuiuuaznstevaim lunsdl
YoM (3UT 90) neasfimsguiiluriausnuazvensdaly

Menas i lnuI8LsIRaaIn Normal stress (o-

,) zanadly

Frausnuiranduasiiuanntuniausaidey Shear stress (7) o
58 Horizontal displacement [w] Aty lunsdvomseva
(gUfl 90 flefiusadiou Shear stress (7) annsevh shldmbsusads
21N Normal stress (O'n) anas MUTEEY Horizontal displacement

[w] Mfindu Wesnnnsedinsguianingu
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Dr = 85%;CNS  — Model Dr =~ 85%;CNS  — Model Dr = 85%;CNS  — Model
N ° G, 100 kPa 0l - ° o, 100 kPa o m, 100 kPa
00 K =625 o G, 200 kPa : K =625 o G, 200 kPa K =625 & o, 200 kPa
= © G, 300 kPa 0.08 — ° o, 300 kPa o @, 300 kPa
150 - /,,. 006 -
§ wo é 004
" = om =
s0 -
0
0 i ! ! 02 ' ! ' | 0
o 1 ) 1 4 5 6 ] 1 2 3 a4 5 6 o 1 2 3 4 6
a [w] (mm) b [w] (mm) e ] ()
i Dr = 35%;CNS  — Model - Dr = 35%;CNS  — Model A Dr %~ 35%;CNS  — Model
g ° @, 100 kPa Ll ° o, 100 kPa % ° G, 100 kPa
90 K =625 o a, 200 kPa - K =625 o o, 200 kPa - K =625 o o, 200 kPa

o G, 300 kPa e o o, 300 kPa

o g, 300 kPa

[u] (mm)

b e
= R
1

0 i ST SR T S S T S S PR > s
d [w] (mm) e [w] (mm) f [w] (mm)

o + '

4 H 6

Horizontal Displacement [W] wazANN&iuSsE1Ing Normal Stress (O‘n) iU Horizontal Displacement [W] YDINTIBUUU (3,b,0) WagnsIenaIn
(df.e)

anad 1ie991nAT Shear stress (r) anaa Wunauannisinsed
180 + Dr ~ 85%;CNS — Model

. o o, 100 kPa NTYUR
K =625 o o, 200 kPa
1407 o o, 300 kPa 4. ungsy
120 ~ * 3
= 1001 HARNSUBILUUIIADINGRNITUVBINTI8T3WINHIEUR AR Y
& 80 ,
i~ Y a a v A a = k% =
< 0] Tassadatadeulululad Aedulluiiansiigniesmunisfinuly
40 - - s < . a0 ; i
ANSIATIFIIDUUY Rate-type FeuuuIaesaziiafiunnmngainand
20 '
0 ; , , ‘ IaanLe3es Direct shear test llunninanunsageusuls Tunisdne
0 SO 100 150 200 250 300 350 400 . - e e v - e
a o, (kPa) WU eI ANTIUTEMIIEsENINRIdURANUTASIEs R AT U

Wunsitudufiavdnwivhldainisfimesaisgeaaiandsuly da
100 Dr ~ 35% ;CNS — Model

a0 o o, 100 kPa azdpainsuSuunainngg Timungauiuamdmninssin szl
g L K =625 o g, 200 kPa o o o e
o o o 300 kPa wuudnaesauy salkaeiinuiug
60
£ 50
=~
= 40 a a
v 30 naRnssuUIzNA
20
10 vevauRudtinnulesEnsuaziuliomeleuazanvifIns Iy
0 R , , PR
b RO e - W 151 umInedenzien dmsuinissdionadounazdssiuieniny
n

o v o e . gvaantunsiseluasl
E‘UVI 0 NFINAIMUFUNUTTENIN9 Shear stress(z’) AU Normal stress

1
b4 a
(0,) vowseulu (@) uaznsrevady (b) tANASI DY
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