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Yielding Behavior of Compacted Decomposed Granitic Soil under Anisotropic
Compression Previous Loading

o m A V- R
J éong. Sang-Guk Kang, Kwon-Soo Yang, Jae-Hyouk

Abslract

Stress-strain behaviour of soil varies based on stress path and stress history. There has
been few study on the characteristics of yielding curve which hag anisotropic compression
stress history in decomposed granite soil. During this study., various stress path tests in
previous anisolropic compression stress history are performed on compacted decomposed
gravile soil sampled al lksan, Choubuk. Yielding poiuls are delermined from  various
stress-strain curves(p—¢& , 9—v , and -k, p—W curves). Stress-strain curve is
certified which shows yielding point very clearly. The shape and characteristics of anisotropic
compression yielding curves are examined, "The main results are summarized as follows @ 1)
P constant and compressive direction in stress paths, which has experienced previous
anisolropic compression stress history, shows relatively clear yielding poinls. 2) Yielding
cuves defined from #—4%& and 7~ W cuwve show almost perfect ellipse. 3} Directions of

plastic strain incremental vector( v’/ de” ) are not perpendicular to vielding curve.

keywords : Stress Path, Yielding Curve, Anisotropic Compression Stress History, Yielding
Point, Stress-Strain Curve, Plastic Strain Incremental Vector
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Table 1 Physical properties of compacted decomposed granie soil sampled at lksan, Chonbuk

k ™.

Location | Gs (em/sec) Cu Ce

#200 percent

Procter Test Sample

finer¢%)

7amex(g/em®) | OMC(%) | 7 alg/em®) (%)

Tksan,
Chonbuk

263 | 7.5x10™ | 1347 | 1.68 10.

1.80 14.00 1.54 18.60

FHHLES] FEATE FEe) 98 4F v
SH3Rd da PEEE APt & upger
BrERAe] gk Wolsla, dPAet U Al
g A-HdAYh e $H-APEAAE vim, JE
7] 9819 Fig. 17 28 $H22NES 4489
oh BE Age Qe lpzds gEAopiEes
N 20 = A v o e U T R o B B
ZKPa/minel: R{BESZEE 0.01%/min20k 2HA
Bt =8 Az Al <k 44 2 A2ay
o &F4¥gion, ¢&:edd FEAYPES (+)2 8
.

Fig. 144 2¢1 ule} go] 2E FAAE 38|
7=0.8 & 443 fAeaA A 4 A7A vF
R & A BAA @] AAHUY. 1 & 3
49 94 Bary 87 $HARAR(0-AB-
1~8)°] ¥}, Zztel $HA8E weld 48
& W AE(ZkPa/min)el €8] F7} H 249,

b A ATl digebe gl 4zkel 384
2o g 2AHAT. 100kPac] A “A'dAe] p
gkoz 200kPacl H BMe p gtez HHAHg
g WA Aol gEAsANRANe]  weidy|
OCR=2°It}. Fig. 1{b)elA 1<l ujs} go], i
glol ot BAF el ZF 8HAF2AH(O-B-
1—~8)ol A=t ol YL 2HAZ(0-A-B

~L~8)°) i8] SA-AFEAFE vlnsh] Aol
o} TRt e A el nieh go], §HA2} 09X

2y AFeA @it 30kPacld] 2=0.8 ¢l 7=
pdRed it AL FANY ¥IEE ety
A4 Bak &4 wEol}, ojuiRe »=0.8 9 ¥
# &gAjart Al

Deviator Stress, q (kPa)

‘5"/0 Stress Path (0-A-B-1-8) )
w - "ec X 6 Initial Effective Stress Ratio T=0.8
%\ 0-A-B-1,6,7,8 : Failure
U N\ 0-A-B-2,3.4,5 : Yiclding )
a0 - )
- l l l ] ! l !

0 100 0 300 40 50 60 700 80
Mean Effective Principal Stress, p> (kPa)

{a) Overconsclidation stress path tesis

&0
AP
) AP
)
o
) [
- wm
B
o
=
- m
3 4
£ om
wn
b
2 0
.l
g
“a, Stress Path (0-B-1-8)
0 “e 48 Initial EffectiveStress Ratio 0.8
b Do 0-B-1,6,7,8 : Failure
A N\ 0:B-2,34,5 : Primary Loading
a0 1)
- 1 ! ! 1 ! 1 !

0 100 piil 300 490 500 60 00 0]
Mean Effective Principal Stress, p’ (kPa)

b} Normally consolidation stress path tests
Fig. 1 Qverconsulicklion stress path tests for delermination of

vield paints corresponding 1o point “A”™ and normally
consclidation stress path tests far comparison

SEPRSALEE el gasoot o 235



24 .4

=Tl

3.

oo

ESH

oo

3.1 SAHe ZLd ofF

AL <de] RFHIIES EATE mehalr]
AeAle gE-AGEZdA ADE PEge] HA
of deapt. zevt APAt de B9(0-A-B-
1~8)% 9 4H0-B-1~-8)2 4o v}d %
vl A AsAest AFsle 3 BelMe] ey
B £, 4 AAYE v kel Ade] $94z
d e ol Fx Aol7t Adx=iel] o} AlEFAA
o U ARE ek 4 Aok

Fig. 2()% (e HEd 449 B4t e
0O-A-B-1~89 #ald] AAgd] gk gy
K=q/t) o WE HYPAGE ¢, 9} AAYgs
v BAE vEd Zlolt. EulE »=0.0 o2&
RE Ba#kE &4ths ¥t 2=0.8 74 <lgdt.
2 %4 AR ARAEE ke d BAA ek
& AAT s Pte] gE-Ag g 2PAY
#o] 8rHFig. Wa) 2=). 2ol EQ) kg
o, O-A-B-1~89] &#ulo] mhg FHdEhagEol A
A INGE 3.5~4.5%8A 1% Hxe] AJol&
Holm iy, =9 AR EL 8~11%2M 3% 3
=9 Aolojt}.

Fig. 3(a)8} (b)= A} §i= O-B-1~84]
wlgld AAge] dig ek At g 4
T #ol 7=0.8 717 olFT & "BAA dgH
7=0.8 22 & /1% Bt FZe §H-9Y
el 2AgE0] Erh(Big. 1(b) 3FF). 19
a2 ¥Rl uigl el O-B-1~89 FWEFAYE]
NA=E 2)ghe 1.8~3.1%24 1.3% 3= 44
WYRE 4-5%BA 1% Ak Ho)E Holm ¢

o

ds o] Ade) 9329 2olAgE0] FUs
A @e Be DHERHIET o349 Aart o
7 el wak DA BgRE Q949 oF,
Aze] FAA vk} vlaa F4A ARl L&
ilre] Aol tEe] G4E. vt olels &

237 = SRR MH M3S 2001, )

Stress Path (0-A-B-1-8)
Initial Effective Stress Ratio %0.8

0-A-B-1,6,7,8 : Failure
0-A-B-2,3,4,5 : Yielding

15 -

I Compression (0-A-B-1,2,7,8)

+
05 {Egpe |
: ‘
Tension (0-A-B-3,4,5,6) 3
|

Effective Stress Ratio (g/p’)

00 08 15 24 32 40 48 4 64
Axial Strain (%)

@ f=q/t) — e,

2
18

=

g 12

-]

k|

& o8

2

o

;;’, 04

s

§ [}

&

= Stress Path (0-A-B-1-8)
b4 Initial Effective Stress Ratio 0.8

0-A-B-1,6,7,8 : Failure

. 0-A-B-2,3,4,5 : Yielding

Volumetric Strain (%)

0 W(=qft)—v

Fig. 2 Relationships of effective siress ratio vs. axial
strain and effective stress ratio vs. volumetric
strain {O-A-B-1~8)

lgge Dol 18 #Hx ¢ =y Bl ¥
Aow AR, WA <& FAAY il BF
Aol FERE A8 0 & 99 74 45 A

o1z} Az



i

Compression (0-B-1,2,7,8)

08

'

Tension (0-B-3,4,5,6)

Effective Stress Ratio (q/p)

04 0-B-1,6,7,8 : Failure

Stress Path (0-B-1-8)
Initial Effective Stress Ratio "=0.8
0-B-2,3,4,5 : Primary Loading

08

Axial Strain (%)
@ W=qg/t)) — e,

2

Effective Stress Ratio (g/p)

Stress Path (0-B-1-8)
nitial Effective Stress Ratio %0.8
0-B-1, 678 Fallure

1] 15 30 45 [ 75 80 105
Volumetric Strain (%)

® K=gft)—v

Fig. 3 Relationships of eifective stress ratio vs. axial
Etrain and effective strass ratio vs. volumetric

s R FEATE ol e §

T2 HEA P & dAFslolof T

) v FEeAEe] $H-AYERA

P @% vehila g A4t g, 53

& ek 20 vt gele] Mg Ee] 47

A e YR dong PuAd BYdete 49
& oHEE [ Bk ¢E-EEE FYelviAe #

A 24l Tanimoto (19858 A7 ¢

Ak PARNE FEF FEAe Aol #kix)
A gk,

e B dpdAe b5 dEd A
WE NMe dae sd4dsd Uit $8-9yed
AelA P8d GEA-E Al S8l da B2 4
W gE-AREsNE AgEY. & p—e,

n—k B p— Wl o)A,
y=a/p & §HYEAN 1 =(0,+20,)/3 & F7t
Y, ¢ 4Rl g, v HUERESH]
RS}, B ATy E
e=2(sa~ e)38X, e, ¥ HYPAYE e,
& ukadahag g}, AHAYE v=g,+2¢, 0l
Tk k= Moroto (1976)7F A<k HEgehiR 2
A A (D B W A a3 A
duiA g 4 (2)2 Fdgr).

k= f-a;szdv-!-ip-de (1)

W= [dw= [p-dv+q-de (2

&, olg SH-AYERUINY Angde 35
For ddein. ole 49 AR delMdE
o= W gR-AgERters §E 44
AASA 837] el

Fig. 4% & Aol ANE S84z T ol
d Agdadel 0-A-B-14 O-B-19 A& »—e,
p—v, g—k, g- WELE ¥l Zol}. &, ¢
Pezrd A A BT d5(9=0.8)22
AAQeE 71 3 3 BAA S5 AAR £ 4

ST TRERILISE] MuH MAS (2001, 237



Fallure Point

Failure Point
o [

Stress Path
@ (0-A-B-1
O 0-B-1

°
£ L2
O <
12 .,::? &
o .s“’
1 g o
L3 ‘W
&
1 A
°
03
08 1 | | | | J ] ] 1 |

08 05 10 15 20 25 30 35 40 45 50 55 6D
Shear Strain (%)

Effective Stress Ratio (q/p”)

@l 72— & relationships

Failure Point
Failure Point

—~ Yiclding Polnt Lt e °
= 000 ® ® °
oA S
e &
£ s
& &
2 &
o &
& 4
“ ’$~ Stress Path
2 g ® 0-A-B-1
H 3 O 0-B-1
& 8
[} 5

3

&

&
&

l | | | I | I I
4 6 8 0 ? %
Normalized Energy, k (%)

ic; 77—k relationships

" . Failure Point Failure Point

)

Stress Path
@ 0-A-B-1
Q0-B-1

Effective Stress Ratio (q/p’)

o
PO I P N N T N S N I B
42 00 02 04 06 08 10 12 14 16 1B 20 22 24 26
Volumetric Strain (%)

(b 7— v relationships

19

18

17 Failure Point

: . Failure Point

o ° ° @
o 45 Yielding Point ° o @
o o0 0 ©
= 000
= ao%“n
o 15 oY Y
5 & &
Mo & &
@ ¢ ~
w d
g LA
£ 3 d &
2] >
® &
Z 12 & Stress Path
1 g
é sa ® 0-A-B-1
= 0O0-B-1
= M ~$°0
S
&
1 &
§
09
0 B | | I | | L 1

0 50 1000 1500 2000 2500 3000 3500 4000
Dissipated Total Energy, W (kJ/m

o) 7— W relationships

Fig. 4 Stress-strain curves for effective stress rafio vs. shear and volumetric strain, normalized and dissipated total energy
(C-A-B~1 and O-B-1)

Aol e p 9o ARARE AAG
AHO-A-B-1)& AdeHE 71eA @ A B
A BEtEd aE vl F op Aol $¥ARA
P& AR BHO-B-Dol it ZAzte] §H-9Y
EF4T} oo e PHYS ek ol 4

237 sEmmsANUEE MSH MIB20C1.

Zte] FE-AgEFNL AREY Az Ad48e]
FA ofitst AMglel A BelAe] WHES 0o
glo] vEhliict,

agela 2el ups} go], o]} BE p 4Ae] &
gHAgolME ZA7te] $Y-AYESdAM vlw 9



0%~ Stress Path % ot s
@ 0-A-B-3

[ o

08

06

04—

08 —

Effective Stress Ratio (q/p’)

06

08 -

- kS

End of Loading * End of Loading

054 | | I | | | | | |

040 035 030 025 020 015 040 005 000 005 010
Shear Strain (%)

(@) - & relationships

Stress Path

Effective Stress Ratio (q/p’)

End of Loading End 8f Loading
|

054 [ R N [ B B
1] 05 10 15 20 25 30 35 40 45 50

Normalized Energy, k (%)

(¢} p— R relationships

L
3

078 e

o o

076 frp®
o
.

074 | !;'0"'. Stress Path

Effective Stress Ratio (q/p’)

8.5

End of Loading End oana:ling

054 1 1 | | | | | | ]

00 05 10 15 20 245 30 35 40 45 50
Volumetric Strain (%)

(b} - v relationships

S 10

=
B

Stress Path
®0-A-B-3

o

=%

= o
- N-TA
E«' on _f\:
-§ om —:",
& L
P 068 )
TR
@ v
]
b
E 082
9.
080
[E] LI
-y & i LI
., ° & o9
[ ('] ou
. End of Loading

End of Loading
054 | | | | | L | |
0 20 400 600 800 1000 1200 1400 600 1800

Dissipated Total Energy, W (kJ/m

(di 27— W relationships

Fig. 5 Stress-straiin curves for effective stress ratic vs, shear and volumetric strain, normalized and dissipated 1otal energy
(O-A-B-3 and O-B-3)

Yo g8 248 ¢ dok dgagept g 3
${O-A-B-1)9) ¢E-Ag 84 17143"17]?77“
AN 9B AO-B-De] vl s =

A gHlE =170 FrzA *’zﬂlﬂls}?} 01
¥ A5 9=1.65)d wig] vkt & Aol A} ®
& C-B-1°1 O-A-B-1°] &l ©] & HFAYEA

#ddrke A& Hdgn gk o A W
(p’=400kPa)7/}xl NAE A F sk
OCR=22 3 "B =200kPa)7Hd &3& AA
g dalea *BZhﬂ\:} Wb 0-A-B-1¢& O-B-13
viee] & . ARAQ AddRe] AFE wolx ol
ok ol #e e 1 e e %—%ioﬂ/\m

HETRENIES MoW MIzew. 239



Table 2 resulis and obtainad vield siress ratios from stress path tests

Final Strains Yielding Stress Ratio
Swess P T T | vt | ko | Woid| et | oo | koo | Woam
O-A-B-1 2.3 (.7 0.8(2.5) | 3.3(19.5) | 66003900) 1.61 1.61 1.64 1.64
0-A-B-2 0.6 (4.2 1.0(5.1) 1.6 (9.6) | 470(2680) 1.24 1.25 1.26 1.26
O-A-B-3 ~0.3(-0.2) 1.7(4.7) 1.5 (4.6) | 550(1610) 0.60 0.61 0.60 Q.60
O-A-B-4 ~0.50-0.4) | 2.04.0) 1.7 (3.8) | 660(1300) 0.42 0.41 0.40 0.40
O-A-B-5 -1.3-2.2) | 3.26.7) 3.0 (6.4) | 1300(2160) 0.03 -0.01 0.00 0.00
0-A-B-6 ~2.2(-3.7) | 2.4(3.2) 3.4 (5.1) | 6&G(1300) ~0.56 ~0.56 -0.60 -0.60
O-A-B-7 14210 | -2.0-1.2) | 0.6 (1.8 20 (190} 1.90 1.95 1.92 1.94
O-A-B-8 1.2 (6.8) | -1.3(-1.00 0.7 {9.8Y | 100(1550) 1.79 1.70 1.79 1.80

FrabatA VheRsiT)

Fig. 5% A8A2] Qigdos 4234488 4
Ag O-A-B-3 B Akt e O-B-34) g
AlEd43E B9l e}, FEE @at A Fig. 49
289 A3 0-A-B-19] 29425} Fig.
59] K O-A-B-3)9] A%< wld $F-"YE
24 gEFol e WA vehdrke Holr}.
ol g gHARd dElNE fAld 4Feg Je
St

28 Fig. 49 591 §842<A] B9 39995
FA F g—e. y—ov L AgGrclEe] o]
=k, p— W3R zng Aukdow gug
£ A4the olrgo] mEtke AE ¢ 4 Yok
b ghda} duie] Bz Egelo] geo] wAye
U g, AAAga iy % gE 5
5 Xidle tedeud] kA (1) 329 208
AAauA W(d (2) 332 YEHE 258
Aol wr} ggeihs A& Fig. 49 594 € 4= 9
t}. $E Table 2% O-A-B-1~821 §34gd gl
HFUYE F 439 LHHE g4 3leov}

o714, HEFHgE ()= AiAe Ao}

SEBL - g BEINY YAE T
7 R Az, A% 22w Adee] 39w

247 mEmzmexsiel o™ MIB200T. O

B4 gEolga $YeEg e £y PEEAE
H#3] welelojo) gt Fig. 6 AF7| ZYRd
g a7d FESA Y] ug 432 Ang
NEE o] FEINE A g Vi Flelut

A4, Fig. 6(2)9] ¥4 19 FE30& 9%
SEdA Aal e dgE 3oz vehtel ol
Yele] PERIE Barden F(1969), Pourvoshasb
{1971) z1e]it Tatsuoka & Ishihara(1974)<] ¢}
8 dHsly, 2% AngESdez <dgdy). oY
& PETAe] g o8 A F 4 e §Y
Mg A Bkl AR dAel =HE(ER
Gt obd) 9 FE3] FE G AT
A lEde), e guFFe] g A 8 4
a7 2319tHBarden %, 1969: Nova & Wood.
1978).

&4, Fig. 68 gd 08 FE31e Ja4d
Zo] A4 WG Aoz gk FolArt, oH g
Hel PEFNL FF JEFee FejolAr,
el A9e YEAEE YR 98 Vermeer
(1978)9] 9 <lg=HAL). clEjE Yde Bdze
2 geke das gdd Y08 F o $R7e @
ol MAdle] EY=Act.

&4, Fig. 6(0)9 (D2 e M7 v FE=3
& s AT Alele] FdE Hadly) ol EUE
Ak g M2 Tatsuoka & Molenkamp(1983)
o &l E=g=en], A4 shde] Adeke AA
2 AR RY B LAY R 6] YJed.



[N
Yield Curve

) q (kPa)
&)
‘Q_

p’ (kPa)

() q (kPa)

(ai Type 1

Yield Curve -

(+) q (kPa)

p’ (kPa)

() q (kPa)

) Type M

) q (kPa)
%
)‘:(.

-~
Yield Curve

p’ (kPa)

() q (kPa)

) Type II

&)”L

Yield Curve
g

+) q (kPa)

p’ (kPa)

p
Y
3
A4

() q (kPa)

{d} Type IV

Fig. & Schematic diagram for typical yield curves

dybged oled FPee| dEIFAL 2HE ¥
T BEEAE WU ¢ aAE, 24 gy 154
e FE249 Z2ge] et d48e {48
golr}.

vRAEed, Y8 Ve % CapBdldln 29+
B, W FEPEA FHggid 28] g4
AFE d2ded F2 AMETH Murata. Hyodo
& Yasufuku, 1987). t€<], Miura, Murata &
Yasufuku {(1984), Murata, Hyodo @l
Yasufuku({1987)7F 47t vish go], FEIe

B 540l AEs AEHEE o), <l2F e
A el 7]gdete] EE YA 52 69
FEoM 2YESY A%l dENE fEsE Aol
glsgitt.

9o A YR NG 494 dr2RE o]
A PaFAE geid g F3AA Adajolnt, 1
. BA drdA 494 1] dyde 9 5}
48 Agd EEAnt. FdelA o FHEE]
S8dee dezeR vgdoln WAL $a8
YEgE NAe 3] ke AHdE ueld, v

sETRanuE Mo Mazeont. o 241



'} UAAE 2o AgEd Y
2 Y FHRYES YTIAS
371 918 AAE| z2tslolo} B,
me ® @7bie RIEHNEES WY 3
SAFE A7) el ST FH9 ARAZE 7
Ae 743 244z $A-WYFIN(g—e.
p~v. g—k. 7- WIDAA 44% A48
$E3] EA 8 FHHAS Y

3854
¢ BAded ol

¥4E P —q9
i 1 i\ =
Fig. T& Zze] 2H-AYEZA A Aol g
HE P —q T Jeho] Y5240 YAsRE 7
olt}, z@dr] B9l uke) el v, g & WE H
wa P8R, 2 P28 viad 4 9 A
£ ¢ 5 k. 2§ PEIA 2l g iy
olAl5l, Hl#ly Aatdre] W] W2ES] volrka

ac). o= A FEHHNE] JEIH] Yato] HiE
sl vAlE Az sFeld 4 92
e L Y

Fig. & Miura, Murata & Yasufuku(1984)7}
ANE AN E RN d'/de’ )& adEe
Wik, Fig. 8(a)9 (b)elA 29 nlsg o],
g—e T p—o4a9 FEAGN APATAYE
de’ 8 2AARANYE dv’ e uhe &

AZF de & dp’ 9 953, Fig. 8(c)st Bel.
P —q3ANN 2ARYE FRIE (o’ de? VB
A9 4= k. AN, def S ' ' A gyA
vigesrst BYAgEER. B o2
Po] HA¥ow AP d’/de’ & Pig. 79 9B
Aol 84 A ANz Jepligel.

600 — '\\
500 é’\ Compression (0-A-B-1,2,7,8)
g} Tension (0-A-B-3,4,5,6)
T "
o 400 — @V 2
i B
g &/1 A
o 300 —| S
Q
i / <
g 200 7 3
0 -
B
£ 100 4
[}
2 i
&
a 0 5
1D %
100 lar, 6
7 o,
200 —| 7 N
Z
- .])
-300 — T T
[ 100 200 300 400 500 600

Mean Effective Principal Stress, p’ (kPa)

Fig. 7 Experimental yield curves obtained from stress-paih
tests {O-A-B-1~8)

o J o 1'
o
o
=
a
— a —
o 2 ) o
@ dq g dp Py
® a 2
<} e 2 / dv> dve B
£ de®  'ge 3 2 —
: L g )
o i e
c - r\/
g "\ ¢ avP
=
Shear strain, e (%) Volumetric strain , v (%) Mean Effective principal stress,  P'(kPa)

o) de?

) dv’

© drflde®

Fig. 8 Determination ot plastic strain increments and plastic strain incremant vector( dz,"’/di:‘,/J H

24"



Fig. 79] Z}2a] 84 gdA 88 ZHd 49
R G ANPE FRYE(dv’/de’ )9 B

& I dAelA den)r. webd URFeed
B9 29-99EAEE  Poorooshasb F(1966,
19679 =l gt AlgAsdelxs} o] P&
A EREde] dAskA g vidd $Euds o
o gt

548

A 92 thdEsadEel dal uE g
AGAEE 7H G AR $EFRAEE A
p—e, v, p—k. p— WM 2454 @
542 RRn gE-R49 94 3 PHAES] B4
HlaEA g A o) 22 died 49

—v. p—k, y- WIEFIE ol %
FE8L ¢ 939 SH42AN
A% o w8l ¥z &8 i
-’n‘ Agem, dalAfete] hadgol
Fird g8 PEAE i), =3
—&. p—oFARTE AAAYH ADAY
RS 29e -k, p— W] B}
“Jil?‘r PHEE B
2) WA} P AY SHE-AY eI 27
Ferle AgAst g 454 Ha 2
@8] A3, BHA gEYe v F 4Y%E B
s 58 AvAz A $HARgA O%
2 HFAREdA 9] Askde]l 93
38l 2A velgo
3) PEEE p g I A FERAE
2Ad B, yg—e, y—v, -k,
7— W3ieg Aoy PEINe e §H
Az da 243 Aol AL 44T =
2¢ 2 oeln 2AA%E FPdEl(
dvf/de? )¥] Bge PEFHo| aAEA] Ast
eng FAGYEY] $H-AYEATE ¥

=
%Q
|
I
o
<3

4
o A, .

2

A o
ﬂﬁ':-lLoE
o A

i

re tp 5
a

oX
ok
o%

. o ~3

—

[}

LMD

. ehg),

.8y,

CEHEY), oA, 018, BE, 1997,

. Barden. L..

. Murata,

AARFUH S G o2 L}E}‘a‘q.

4) gH-ILe 7Y dF gH9FE Jepg,
vldd Aepgae B v -31 tpoprlmst
i FaERlEe] guaide] #ade wFy
Gl uHF AgERe] SHolH AP
&G Ao veRit}.

5) & =ReMe tRIEIRIEY ¥EW ‘GJ&LL
A9 PEAZA sl gopugten}, gow ¥
agdtEd g FEAEN FHHleEY)
H-AgE8AEE AR 34 458 ¢ e
AraE Adsted 97/ 98% RAeE 3
)

'-\%-{J

b

tned

1978, 3R EREd By ARRERAY
o Fyes 294 Y2e FHeR), ddes
84, 21(4), pp. 37~50.

1974, "84 9d FHEd B 97(3FAY
g 24 49 g4EdE 24deR), diReies,
22(2), pp.83-96.

A, o7, o9, 4&d, 1997, H7
B9 A93n 9 WARA #3988, vol.13,
No.4, pp.117~195.

‘Hgre) T3l
FYEA ] BE 47, dFREESHA], Vol.5, No.2,
pp.126~138,

Ismail. H. and Tong. P.. 1969,
“Plane strain deformation of granular material
at low and high pressure”. Geotechnige, Vol.19,
No.4, pp.441~452.

Miura. N.., Murata., H. and Yasufuku. N.,
1984, “Stress-strain characteristics of sand in a
particle-crushing region”. Soils and Foundations,
Vol.24. No.l, pp.77~89.

H.. Hyodo, M. and Yasufuku, N.,
1987, “Yield character of dense sand under low
and high pressure” Proc. of JACE, No.3, pp.183~
192,

Nova, R. and Wood, D. M., 1978, “An exper-
imental programme to define the yield function
for sand’, Soils and Foundations, Vol.18, No.4,
pp.T7~86.

HEIRENLNE MoW Maseo o 243



9. Poorocshasb, H, B., Holubec, 1. and Sherbourne,
A. N., 1967, "Yielding and flow of sand in
triaxial compression, part II and I, Canadian
Geotechnical Journal, Vol.4, No.4, pp.376~398.

10. Poorooshasb, H. B.. 1971, “Deformation of
sand in friaxial compression”. 4th ARCSMFE.
Vol 1, pp.63~66.

11. Schofield, A. N. and Wrolh, C. P., 1968,
“Critical state soil mechanics’ McGrw-Hill Book
Company, New York.

12, Tanimoto, K. and Tanaka, Y., 1985, "A method
of determining yielding locus of sandy soil.
Proc. of Llth ICSMFE, Vol.2, pp. 1069~1072.

24"  mETmsmosE s MISe0c!. N

18. Tatsuoka, F. and Ishihara, K., 1074, “Yielding
of sand jn triaxial compression’, Soils and
Foundations, Vol.14, No.2, pp.63~67.

14. Tatsuoka, F. and Molenkamp, F., 1983,
“Discussion on yield loci for sands’, Mechanics of
Granular Materials © New Models and Constitutive
Relations, Ed. Jenkins, J. T. and Satake, M.,
Elsevier Science Publishers, pp.75~87,

(H==gAE: 20014 68 1Y)



