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1F48 T EEEo o yus vy (3) simimesE =B (T145 KEXGIIET 2-14-1)
tFEE T EREo LIy vy () EfAamEs miEa

REMMBOKBIZHES 25 TAUWTEZHET 535 7 AHBRIZ 1L, Single-oedometer test & Double-
oedometer test D 2 BB OREBF RS H 5. AWK TIX, 2BEOLTEN 2 0%1c, HIRMNE S G RERE
AL ¥ TRIICHER S nfEEIo LT, BAO EBERAT clERFRICLVERZITYL, BT
FEOBRVHKBIZHES FER BT REITEELERNLBE» DRE LTV A,

Key Words . clay, collapse, compression, oedomeier test, partially saturated soil, silt, test proce-

dure

1. U ®IC

FEMRIC KIS EBET A LIl k- THEUAEER
ITHMBEEO—DICa T TAWLTHESH S, ZDLD
ARG OKBRICHE D RBREBETE, B OEME,
BIREE B L OHRIC/ER L T WA EEESICR X L
®BEZTHEVY, —F, a7 7RALTEEFMT BRI
WHENZ 25 7 ABRICIEL, Single-oedometer test

(S.0.T) & Double-oedometer test (D.O.T.) @ 2
BEOFENH 5. CO2BEOERFELVELSNL
HEER L, HBNBOHEEZRTIBELH 5099,
»588B%F T, D.O.T. ¥S.0.T. £vas 7
2P TFEZBAET 2 &V IHEFL H 55, £,
KEIENISEEEEUBEEIE, D.O.T. TF
LN EEEE, S.0.T. »oEshzEiclN, BX
WEHlE N D ZEDHEREAI R TL S,

PLED &5 iz, mEBEED 586N SEROXIE
EEBOEVB L CHRBEERONAY - SIS E DBIRIC
WARBEZEMNEZN, D&, D, FIRTIEIREST
DR 2EHEOFRITHL T, HEAOAMNRMEE L
THIHBEATIE S, - TIICREE o, AMRMBELTE
BEp#BABLEEBIEITEHST, MABFEDE
WA ORI REELBICED LD o8
ERIETO»EEBNSELA» SBE LTV A,

2. BHHEBIURBREE
HBE LT, RO DL 7 LV —&hF ) vRENT.
= DYIEPRE % Table 1 RS, ZCT, DL7 L —
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Table1 Index properties of soil samples.

Soil Sample DL Clay Kaolin
o (g/cn®) 2. 650 2. 679
we (%) NP 73.1
wa (%) NP 36.7
I NP 36.4

Sand (%) 0 0
Silt (%) 89.6 3.2
Clay (%) 10.4 96.8

BESMEATHY, MRS EZEBABRELI YV B ED
KEEEBHZERTH 5. HEMIHNIHED S &
L OERIL, ZORNEFII T TARTVELR T
WEEEERLT, DL 7 L —TIZAMISBANE S,=20,
0%, FERSIREE p0=1.10, 1.20, 1.30g/cm?, &
Y YT S5:=20, 40, 60%, ps=1.00, 1.10, 1.20
g/em® R E L. EBREIABRONNREZE T 54t
SR LT, DTFIRT 2BROBBTFECIT- 2.

(1) Single-oedometer test (S.0.T.)

Fig.l1 (a) EREF LT, S.0.T. WARBAIRED
fEKIc ERERATL, WTFPKRT LR Zo E8E
RAEELRETHEAKZ KB, FhigE> a5 7
AU TEBZHET 5RBRTHS. COFETIE, RUE
THIEIKBZZ T2 REZENFBICLVBRLTS
v, RPOEZRD FSETIZ B 3KBIC84E 5 B o
PALH TS TAUTEITHEYE L TWS., FOKERIZES
HREELEBL AV/ Vi SRR TEDb I N B,

AV, _ Ae
Ve 1+e;

(1)



Before SOaking (a) Single-Oedometer Test

Wetting
/]

€

Ae
(Collapse)

log p

log p

Fig.1 Single- and double-oedometer tests.

22T, & BIKIBETOMELL, Ade i3RI B
DEBAERLTVA. SRIOREBRTIE, RU Sy, pu
B35 T ROHBURITT U T 7 BB BT % 8 X
iz E£7, KBZROURBEOBEEILFRRIER I
WIERY A H 0, &4 OHBRTIEIPEBEELH
HEULL<Z2KR (W24 BEE) okBEELLESR AV,
FoR U AN

(2) Double-oedometer test (D.O.T.)

D.O.T. i Fig.1 (b) IKRT £51Z, TEMRED
#HEEEERY v SAOFREINEREIC TE L 0k E R
KRS TR L 1Z@RREO £ hE >0 Tl %
EEL, MBEOEL 25 SR TE2EN T 2 F%
THBY. FORBEELEL AV./V., 13, S.0. T. FEER
(1)cRaND. COBBRFETIE, 2RKOHBROR,
BAERL S, BAOLBRETKBI225 7ALTEN
Kb B 120, SBEEERPE < S.0.T. ICth~ T
B0, T¥MICR3ERLHBFETHHEEZ NS,

UL Lo, ZOREBFETIE, S.0.T. B33
HEEoKBHOEERLA, D.O.T. TO#EMELE
DOEZMFIC—HT 2L VI RERESNT AV Ve %
KOTWBZEDDLH, ZOBAIKELTIXS.0.T. »
SELNHBRERE OEREVBELEX HNB.

3. EBRBRBIUEER

S.0.T. 5@ 67z DL 7 v —-ORBHR % Fig.2
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(a) Single-Oedometer Test
Initial

c—— - ——- —o— - —@

0.8 o Before soaking 8ri1=40%, 04:=1.10g/cn®
u After soaking (R.C.=71%)
0.6 +
10 100 1000
p (kPa)
1.6
(b) Double-Oedometer Test
Initial
1.4 ¢ r—— - — - —— - —®
' 1
1.2 : : i
. R
1.0 f ;
DL Clay i
0.8 A Unsaturated (S »=40%) Ser im%'
A Saturated (Soaked sample) | P4/~ 1. 10g/caf
(R.C.=71%)
0.6

100
(kPa)

Fig.2 Typical compression curves for single- and double-
oedometer tests (DL Clay).

1000
4

(a) wr3". d, IFcHFEEHE R.C.=70%,
Sn=40% OHRAKICB I 2RBERL2F N EFhZOR
RHlE L. o, EOE (R.C.) IRAERE
BLolkTtRIN, R.C.=04/0imax THAH. MLV,
Naz EBET TR, AafiiREBcoEREER& /b
<, ZORHBKBIZE-TKREL 25 TAUTENED
T3, iz, p=80kPall LTk EHBEOBEMIZHE -
T, EREEELSEAL, COHKBICES 35 T2
UTBIINE < R->TWVE, BEOEAE Fig.2 (b)
DD.O.T. BN THEDHHNA.

Fig.3 (a), (b) BZAABFE,rLEBLNIZHFY
VORBRRERLTCVS, B&Y, MREBFELLp
=10kPa TBKBICLVEBSEUTHS Y, LEE
OWIIZEN T S S RLTICED, FOWFESEAL
TWa. 26X p=160kPallETi¥, DL7 L —&H
BLBEEOEIICEVWEREREFEAL, 20/KRa
STAUTENESLTVE, $/, MEBFEICLD
RBRIFIFTFEMLAAEEZRLTWVSD, BITRT
Fig6 D L 51ZS.0.T. ICHAD.O.T. 3EEB%E
KEHIT 2 EEAEED HN, EE» SIMEICES 55T
DEBENKEL IZ>T V5.

Fig.4 (a), (b) KWFABRFEOEVSEFEE(LE
HAV/ Vi i RFSHEZRT. DL V— T3, p=
20kPa BBELTOEW EBETIZB W TIIHFEOHR
B RIE, |AV./Vy|=13~14% OEEZRLTHY, X



Initia}
-—-—e

Kaolin ~

1.2 I §.,=40%, o4=1.00g/cnf
(R.C.=69%)

1.0 | | o Before soaking
& After soaking

0.8 L
10 100 1000
P (kPa)
2.0
(b) Double-Oedometer Test

Initial
c—— - —

Kaolin

1.2 | 5.;=40%, p4=1.00g/c®
(R.C.=69%)

1.0 } | & Unsaturated (S-=40%)
4 Saturated (Soaked sample)

10 100 1000
p  (kPa)

Fig.3 Typical compression curves for single- and double-
ocdometer tests (Kaoline).

C—BRLTWA. LrLighs, #hz#zst8ET
TIERERENE AT 5 120 |AV./ Vel i EBE OB
MW ES B LT WA, £72, D.O.T. »5
Bohztt FTENS.O.T. ELNIZEIEA|AV,/
Vil=1~2% BERE<L>TW53., Zhitxl, 2
)Y Tidp=10kPa THBEEZELTHY, S.0.T. i
HKAD.O.T. 52O HEES 4% EEARX {FML T
Wh. f, p=40kPa #2525 SAWLTEELS
BT, EEHEO ERITHV AV VL I,
D.O.T. cBohtzas 72 FEICHSN, S.0.T. &

DBONIES AV Val=1~2% BEKZL Z>TWV
5. 35T, a7 TAMTEE p=150kPaiBETY —
7l (JAV/Vel=11%) %2R LB ESEOEMNCHE -
THEA L, p=300kPall L CRIMFELVBEONIHE
FIER I L —BL TV A,

Fig.5 (a), (b) &, #FhEFhoEFBKHBVT, L
SomRBFELVEONII 2T TAUTEOBEFZER
LTWa. M&0, DL 7 L—Cil}, $Etk»HT 5 S, -
0 12 EBT, D.O.T. »oBohzaT TAUTE,
S.O.T. THALNLEEOHTI0% BEXRX L TE
ERLULTWVWS, =7, A)F 0T, ABRBELDE N
fza5 FTAWTRIE, HEEKD S, -« pu 12 &5 THEBET

(a) DL Clay S 1=40%, . 04;=1.108/cn®
(R.C.=71%)
0
g -4
L R
$ y
3 .
= -10 - =
< _n 7
S~——§__ -0 ’)'
-15 ~=—a O Single-Oedometer Test
® Double-Oedometer Test
.zo n
10 100 1000
p (kPa)
10
(b) Kaolin S.1=40%, p4;=1.00g/cm® (R.C.=69%)
5 \ O Single-Oedometer Test
x B Double-Oedometer Test
® o, 0=
0~
- ~a
= ~
.=
R oo n\ / u
< S ]
~
RTR S B\ /
~o8Ts
Ny
o
,15 n
10 100 1000
r  (kPa)

Fig.4 Comparison of volumatic strain between single- and
double-oedometer tests.

EOBRVIZESABEZEZRITHLNT, MEILDH HE
EOHBEABELTVA I Ebns, (r=0.87).

Lok, HRAKOANESE (S o) IKEBT,
maBFEE» SBoN 25 TANTER, toEED
HERZILIEDPWLrE L.

AVFUICEALT, MPERLVEBLNIKBIESE
MEOB%% Fig.e 127 $. HRAEKD S, - o 10k 59,
D.0.T. »oBohrEHEEE, S.0.T. THELHNIE
AR 2Bl EAkEL TS, ORI,
Lawton et al. ¥ 27RU R E—F L TH 0, BEEF
%M H5EICD.O.T. 2ZRAV5E &, BEEZBX
FMli G A AEEESH B L AERBLTVS. E2, IO
Z&iED.0.T. Ttz 33 LEEVAREINT
NWEWEET KBRS LEREETLZOIZHLT,
S.0.T. T3, $REICERD LHT# A7 L /o fmRE
HTFoEEIE220, 20OEBEEIEZD.O.T. »5H1E
HAELEVBNILBBELDEEZLND. £-T,
D.O.T. EfFE cHABMI/ERME WS TENICEN T
RPRHHNEN, ZOBABIK >V TEHEREZETS
ZENELE»ER ST

4. #& ]
DML OKRITHED RRECBICRITEBRFED

o r, HEROMARME & RRRE L L O L
FeBisZhigsl itk THRE L. 208R,
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e (a) DL Clay as /
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[a] s
B o
7
2 10 n’
ko) <0
g -
e A4y
o o
- 4a
.
& 5| RAA
Y o
S &A e ) par @/co®) 1.0 1.1 1.2
E L, S,=20% O & o
.‘g’ 'g’ S5.,=40% W A @
E 0 N N
0 5 18 15

Volumetric change due to collapse by S.O.T. (%)

—
X 15
<
e (b) Kaolin
a A
2 B
2 w0 F o o
& o
8 A D =
5 a®a
] o
-§J 5 ® é AI
g [ * ot A
5 R AE@ Par (8/cat) 1.0 1.1 1.2
2 o, a S=2% O & o0
3 ® So;=406 @ 4 @
g = Sa=60% W A @
§ 0 L r
0 5 10 15

Volumetric change due to collapse by S.O.T. (%)

Fig.5 Comparison between single- and double-oedometer tests
to determine collapse.

S.O.T. LU D.O.T. »56EBsNa5 TALTE
3, HEEONNEEICEST I VE L, LR
BEbBIBERFRNGHEONSEH, YV MELIz
MUTE, D.O.T. iS.0.T. itlkRas 72 LFTE
EMFERLOEONIEOLT 10% BEXE <FHEd
HERPBEH HNT. kB, BESEICEL T,

‘S.O0.T. EHBULTD.O.T. 0RBERIZ, BEE%

&
< 4 ° Kaolin
= ® /
o ® a4 b
= /7
>
b ,/
= &
z AA/ 0®
2 /
o
3 o’

®
= ® Pai (g/cn®) 1.0 1,1 1.2
0
o S, 1=20% a0
& S=0% B8 & ©
g 8r1=60% A
3
>0 . L

0 5 10 15

Volumetric change due to swell by S.O.T. (%)

Fig.6 Comparison between single- and double-oedometer tests

to determine swell.
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INFLUENCE OF TEST CONDITIONS ON VOLUME CHANGE CHARACTERISTICS OF
UNSATURATED SOILS AFTER SOAKING

Takeshi KAMEI and Masac ENOMOTO

This paper describes the influence of test conditions on volume change characteristics of unsaturated soils after
soaking. Two types of commercially available soils refered to as DL clay and Kaolin were used in this series of
experiments. The specimens were then statically compacted up to the required height corresponding to a specified
dry density. The test program consisting of the single-oedometer and double-oedometer tests were performed for
the two kinds of soils. It is also investigated the influence of some important factors such as the initial degree of
saturation, the initial dry density and the applied pressure on the amount of collapse of unsaturated soils after

soaking in this paper.
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