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An Effective Stress Based Constitutive Model on the Behavior under Kg
Condition

Y Seboong Oh, 2 Wook Kim, 2, Hui-Beom Park
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JHL(SYNOPSIS) : A constitutive model was proposed in order to model dilatancy under Ko
conditions. The model includes an anisotropic hardening rule with bounding surface and hypothetical
peak stress ratio and dilatancy function which are dependent on a state parameter. The triaxial
stress—strain relationship under Ko conditions was calculated reasonably by the proposed model. In
particular the model could consistently predict dilatancy in volume change, softening with peak
strength and small strain behavior.
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grdo] Wastt oed A 540 3 gF e hE Bl wWaE e
@ HWANRE de ATE oA MARA (3) 271 ) A4 A4 FAH AL B
SFUet (4) A FF FFHol BF SHs)

[e)
ol THARYY $EE Ay GA4Re Be PR 14 o]2g ¥/8x dod Fo vid A%

A A 2AE 5 g BRI} RdEo] /s v} (Pestana-Nascimento 1994, Arulanadarajah
and Dafalias 1986). =3 Fdo] {As HAxz Asjr} EEsA Y 3 & #dS T3ty &
k=
O FEHLE B4 2 Awe FEls AA 9s oA ek @A 7 dfEge] Hagh
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T8t &S F vk urt 718 A el ids Alssts de el sk
@ ZAAA ool AHLst= NI Atk oleld HTH AsrAR S Fo AWwAQd Ass B
sl o fa sk
@ FEitEe E shve xuld stE ousic), weba] Zuld e AARoE O 2857 e
stoy, A o2 THld drE A AYstA &=
@ HtES FFAE 2 AFAEE Ul 1ES FaEdd. 53 AFAES ddHE FAHS
= Wshel wet ofEet, A AFH HGAEo] EAS Fo AsS FAl Edde 9%
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Aeoleltd (Li and Dafalias, 2000).
M*=Me_”“’, y=e—e,, (3)

o714 nZ Alolw, LYl e, FAZHE FSHlolH A AL pol ofE7

e, =A\p” (4)
& 2438 Aol
A r=nRlet AL E FESH ek Ao AE Feldts AEHRgolt ¢ <0
ol HAA AL Yeuly M > Mola, ¢ > 00lW A AES Holw M < M= Ry}
Atk ¢ =00l Aol =

jus

A} [ SHAHE 3
= a9 29 Zo
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a9 2 FAGE =

9 394 BelA Kol np=q/pot YFANA UEhde RAdARE AEAS o <0011 n7F S1Eel
weh i FhEE 0o HTete] @ALH wa@Th wd 270 ¢ > 001" n7k FAEE w ¢
T gas @A EC madtth Zbzbe] diste] nE A Moo F2sk HE Aoz A
wmggth o] w 2 3ol UEhvE M E @A Fsts REA o AFA RS0 Y
W Faoz fU8A 24e

F5 773 (flow rule)2 t} 2oz AHo|gtt}.

“P _gp|l 3
5 =&t D1+ 3n) (5)
“P _ 1aPD 3GP
oy & =HET+ 3 24V EE SRUA
é":tr(s':”) SRR R
v 2 AR E B
=P _ [2|lep _1ap
e = 3" -3e] 2 2AWYE BuS

- 123 -



n=
s—a] 2REAVDES BT B HA
ép
D=+ e e
€’ 3 & (dilatancy)
n
I m
critical d
state
M- |
n |-

n
initial L initial
<0 >0

v

a9 3 o w2 MU my

10
ol\
S
=
o
o
i
,
=
rir
P
o
fu
)
Hlo
_\3
i
o
ol

(o

W4 & (dilatancy)& 24 ANAGEN FAANGE
At (Li and Dafalias 2000).

M (6)
o W dys} me ARFEE 2AE ATl
2 (6)ollA] B o] n< myolH A4 AP EC] ¢Fol doAui, n> myelH B dojd
ot 19 3% Zo] n-YFoA YdEfUEARA WS Yt 270 01 ZE W, nrt F7FEel
Wb Y7} 2ol tha gasttl A Zohe U oldw ABRE AL meE Agan.

7485t 2] (hardening rule) ¥ 2o (Al 5 2000).
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’ = @448} (monotonic loading) T el A €’ 2 AR oly a b, c= 24 =AY EY B

- 124 -



o N N O ) =
o o o % -
4 % g
w__,._ ﬂn o o
¥ T [
- BT iL ~
s ow B o
A & oF ol
T o < w
- M,cmﬂ B ol O
o= = 4 )
w© " Wu v_@o 4 T
) ——— . =
> @O ) oy =
| e D% B
° W CC) [ ]V\_d < ﬂ
A w p— Ev.c m.._ N Fl._ W: "
> > c LB ! —— z o
- - RIS o =~ B © & — % g
= = £ = AN S & = A=
.m o .m (7] HL_l ‘__q ;AT! w % OMV 2g aa rr \mw
S/ s I oz S T4
s - BT oV N S~ A
S w T TR - Q= + I o
1 < b . c
R o E s 7"
o — - N B ) el
T 7 = 4 &% oo
L i) W = B = — /zl_/\ aa o X iy
B o T Y S : G
i o f . ,ﬁ - o 1] f R —_— \mﬂ
T F TN ® % b0 o £ 3 D
A RIS N S 3 M o
LY A R s s S T W
. Ko X — & T 2 il
‘ ® O _F T 4 ' a8 G
ST I L= B & 5oy o
- % T w I + N = T W
)| = ‘|\J -Mll o o
2 Bg = =S £ 4 T E F - s
| w0 M = — > -~ A ”_r Ny I Ex o
) < — - N X — s ajo
& pue i R W oy ‘M_u A.F«UJ + x =~ h 00 Gm "
3 WW o = o iy + a rr W . -
o T 4 WA N r 3 J ¥ 80 I E%
0 K
N W &) o T L R A C R
M_H 5 M_H o % IS S T
g RO %) e

SH

|+
n< A

Ef

}_\11
o714

o}

)
9t 2

9)

max _g0+g1pi
- 125 -

G=G



o714 Goot 1 AA3H pi= SHEF A A S ot
X durrow SHdE B kS| ILPE‘r Wstels Aow depARt AntAge] 7
3 3 S gomz dAsrtil 7P7‘*o}°ﬂﬂ} 1
gk 7o wE BT 731@113; EO}%HU} AR E At A &= 0.25, HAAEAAE= 0305
& ]

ARl B A S &l AA LAt @ SEFF(ow stress leveDol A AAAFE vlwA o
A =8 = Yk o] W wMF FEANAAR FABAE 2 QoRRE ¢/p=3°|BE =AU

3. Ko 2 &=AIE Zztele] Hlm

wug NEe FAFAL A9l Bad ArE 0ed 2o 1) 2
S-S EE B @) xﬂwsg% SANGE A () S48 Bl 53 vauy 24
=
[)

g
2 (3)el ‘/‘rE}‘& 7V *dl:rgaﬂ H M e AF3EE Uehdes A2 A5 o3 A8 2

=4
Mel Basth oleld AFEE nYFAA vehit 49Ae J2e 4RE FdSE FHoryy
APk aEm BAgE A e, AFFAANA O B RALE HFeIsh A A

A AG A g T (4] 1), A& (dilatancy) MeE Qs M E A dot mol FLdh
(& (6), AgAANA YElUs AAAAAAFELY LAASAHEESY HEZFE 3,
3}t % (hardening rule)= S&5H A7)} AAW A7 HE&2 e A4
4]

o

24 FAANYES A4
A A% a b, cE THOF Wb wEH APz weh FEA A7) v} 24 FAWPES T
FBARAG TR £ Aok Ko HF AN FEE R A 2 ge 2
k:3(1—1<0)
r=q-q,  q,=kp 143K, | (10)

A7 ki Ko 5 &84 2893 A 2899 vzRy A4sy, dA4sicta 7pgse, St
A& Qo] I}, aga 2R EFL oS3 go] Hd 4 gtk

a9y 594 = A E AEA
HoEFEyg, 19 62 Ko 92 % 7+
Jrh. ® 1= 2% AFES

E 1 AsA
ap A= B2 EERES A
M | n A / do | m a b c 9o 9 v
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Volumetric strain (%)
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3}ek st

At Rd2 Ky AEAEA 8- E A vlug 243, AF8HS 28 SH-v¥FE @
AE Feldon BT & ATk TH 450 Weh L ANBITS BAHATL LNIE FIoA
e MAZA GAASE WaH ARSA wdss el Assar
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