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1. Fundamental Properties of Lime-Treated Soils

(1st Report)

Magaaki TERASHI*
Tatsuro OKUMURA™*
Tsukasa MITSUMOTOQ*#*

Synopsis

As a first step for the analyses of the stabilized ground made by lime-treatment (Deep-Lime-Mixing
Method), the fundamental properiies of lime-treated soils were studied experimentally.

Various factors that influence the lime reactivity determined from unconfined compression tests on
several marine clays were examined, Data are presented to show the influence on lime reactivity for
following fectors; 1) lime content and curing time, 2) grain size distribution, 3) initial water content,
4) organic carbon and pH, 5) mixing condition, 6) curing temperature, and 7) quality of quick lime.
The data show that each of the factors has a large effect on strength increase.

Stress-strain curves from a number of unconfined compression tests were examined. &y, the strain
at failure, is generally less than 2 to 3% and decreases with increasing strength. Es, the tangent
modulus at stress level equal to one-half of the unconfined compressive strength, gu, increases with
increasing strength. For ¢, less than 15 kg/em?, Ey=(150~400)¢,/2, and for g, greater than 15kg
Jem?, Egp=(500~1000)gy/2 are found,

Regarding the consolidation characteristics, high pressure consolidation tests were performed on both
treated and untreated, remolded soils. As the result of the tests, it is found that; 1) consolidation
yield stress, py, is proportional to gy : py={1.2~L1.3)qu, 2) at the stress level less than py, treated
soils show the coefficient of consolidation, Cy, much greater and the coefficient of volume compressibility,
ey, fairly smaller than those of untreated, remolded soils. 3) rough relationships are found between
¢y and #y of treated soils and those of untreated, remolded soils.

* Senior Research Engineer, Structures Division
** Chief of the Soil Stabilization Laboratory, Soiis Division
#t# Memher of the Soil Stabilization Laboratory, Soils Division
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25 aw=l0 %

20

{kg /o)

qu

E3-9 HIKOMEH L 5N

‘E]

fO0

80

60

(%)

H
o

Activity

20

T {min)
E-10 3R OMEERESPERS

Sk, EHELFRAEOMITITEEREXRD b, IR
THEET 2RRT b biEtEEom W HIRE, AR
EELTWBC &0, ok, EEETIOSEHAR
L, CORERARROL AL T B,

Z DT O B R RS WE ORI, SRR
M, TE AR A B RPN R IR LT B & e A
MESH T3 (8, A, 19699, Z03-o0 B
DEHIEIC L - THBR D NIRRT RO & 1 72
2 EaT 5, EREANE FTAERERE, 10
& 2R LT Model-1 ThH 2 o LA D, M,
B Zug, — oBORKLERR (900°C) T
JERFIHIPERE L Ao AR, ROSRRE, (1000°C) ¢ HakivE
RS L Ac R, B R h BfiX hi
WE LT A,

Z OB, TIROUEIEHFENC & - THREERILL,
FDESH R T (BB, coo ik, BE
BAMECAGBERROHEENBEE TS ¥ Ek
T3 &R, B3R EEARARS A
BRI DR Cin T M EPIR AR B 0 ER
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-2 FIROPERE L EEE (48, 4, 1969)
I

Model

Facior

High

Tempe- iMiddle
rature
L.ow

Heating Long
Time jMiddlé

Short
Large
Size [Middle
Small O &)

©0|®

of [o] JolelSr

®

b hZ ERRLTGWA, Yo, MESTREEaNn
M A BERK E LT, THERERIRE S TRk
Bl (Model-1) & @, i b kiR E O FIR A HED T
W,

3.8 ENESRE

T AR v AT D B & o B e iR Aok
WBHEHEE 3 0B 5,

101, ERMEARMT L - T Gh AR RS
HEfED) P HEERRO A MR- ko s eh
Do HEEWE, D oofiER (EE, b 1974 iR
LTWaAN, T CHAMOEE LR EOMGELH
Plidc 7o Lol e LCuv B, FAREEOEY L
LCHRMFREcaB L CE @b e [l L T
15, AHOBE G ORI A R
Foo THIE L\ &L T B, Fio, AHEE SO
FHDle I FERED - BSME 0 SIS ECH
B,

2F L, EHESRARTLEEREOBETHLN, &
Ak 3.5 55 Lic e — A FIES v B2 TR
BehS, ENESRPCFEOEMAL 1y AREOR
MR ET 52 L ChA D, WELFIFERAIZELT
WISIBSIRE LR FT— 20, TOE R RIRE b
B, Linl, 28BIBEEDBEIE S ThBERAKL
I REER D FERLHVHFLNT, toBREg1 7 AR
COfkLicn, &0, oS L ARERLER
BHEOMES BELCHEO D 120B8HE LA S,
LaL, oS RERIHLCEE LG - T HE
MEEETH D, FEEOBRC, EioMRRELY
T Bicic, SPFEIE T HACCRE ORI
hETH D,

4. RERTRELOHYE

4.1 pEeEEoik

R E VIR ) M o s By e 45 A
&, WIBEE AL LS5 ORMEE T AR Lo
FIB% JEn LAERe RN & R o 28k e LTy
Ho LT, BIHcME-ofy, g, Hauvirr s
T4 hE DT 4 —ORELANE LTRKATRE TS
ZENBHD, COXHIRHETIE, R RO RK
J B IR A MG OB L R AU B A 5
O, BET Lo TRBAREINY ~1 AL B
ELBAH5,
EFRBEANIT X » TH Gh 2B EFE 0% E
L, fhho Bk & FRiEo Mk, SRk
F, FLTa v AT Ve DB b b, T
SRR R ORRC BT A T — 2. Tt B
Kb BL T, ilERIE we, TRREH aw &4
MESK I wr ORI wr=00;~0.320a,) /(1-+1.32
aw) T BEES L wr= (w077 a)/(1+1. 32 aw) 7t
BEFEASR MR TV B, WL ERR O MK
DI, HEIFRCinG RGN & A7
KR EELARTED, EEROF~ 2T, EAR
H B LT 0 PRl ENEZMF BTV B,
TR A B T AR VER T W B,
Vi AT Y ~RREOWLTE, BRENSEED
TR RO ERSEE 5, BHERIET 588
LERATAEELPABEDN, FERAD LFRRIBERA
O AR 9 NE GRS L CIBEHE R OET R
ZhE—ETERR TGS, Lisl, HIEERR, ks
o, R—o T4 llaritic & -TEkL
G, 1968)1, ¥ @-11 KR & 5104, BRO%
I L o ThRE SELT B, RECESE { DIT
LB AR HE T h T ) — e LTERNT A
&Y BECds 5 (Diamond and Kinter ; 1966)7, f{&
REx B ERERKORENS, ERIEOMET & BHER
RO LAARMRCR S 2108, —BCgE Lo
wEwIic D,

4.2 Bt o—gFiEkE

AT OEECH R G < oA bE L A BTRS B
M, LOTREEE L D ERE R T E R DR
B L R4, 2 TERARBERETHS,
HHIOUREE L& ARSI EIE F L T—1tz
aw=10% OREKE FM LMD, 4wt s —mER



M EH-BRAEE-ER FH

KAJIMA B Cloy
ona Te=5~6Ghrs
¢ =4 Tc= 7 days

100F /WL.

WL, Wp,Ip (%)
[&]
59
ﬁ /
-
o
0

0 5 10

Aw (%)
a} B )& B I -

KAJIMA C Clay
o8 A TesB~Ghrs
® " A Tc= 7days

(00} f///H\M\\“

Wi, Wp,Ip (%)

Aw (%)

by B E CH L
BE-11 = v as v —0% kL

DML B-12 1R,

TR ORI ST s ST B THCI, SRE
OREETRITELBEF UM DUROEE L5 Cu/t it »
TEEY, LOMEC X A8 v, Lrl, GKRA
BOGE AT B~ ol 4 OB I h h i)

A—&E T LT L, LofEE X - TRE {TLT
Lo ERLATH, 2198 CHRMT O 4ka/om?
BT 24kg/em? ¥ CEEOMERSE B, 2
i, R LT\ ENT R B L O TR
ROFLT, 7 HWEET 32kg/em?, 2LHIREC, 5dkg/
em?® LS EGIEIELS B TVB, —TF, HEEEHML
TG TREOFBIRH R X W A H T R
PERLE GBI BR TV 5,

TREERANO fe A ET B L O, RO EH{EE T
A XU D IEEREIND T 4 1kg/em BETH 2 DT R
L CHRRAEOE AR SEA BT HUE, BRos
MRS RERO L ) im0l BEEA RIS,
i, BEOR LR X 3 HGESTIRIBRSE D,
oA > TRERRAARTE R lED
Yo BEA BT M s hn LT85 85855
M1, PTAE ; 1976010, o, i ko RET IR 14~
HBESEG S TWS R, i 1974D, i3 HES
FREER 5 1976, 4 5 HEISERRE) ; 1076019,

HE L AMERMI L O ARKEAC L T
LELT B, BEAME1~2 & B ¥ TidHa o
IIEIAI L TR 2, Blliciie s 57 — 2indigy
7S, TOELANEREL Tt ThEIMER B B,

[iME CONTENT 10% YOKOHAMA CLAY
NATURAL WATER CONTENT (WI=102.5%)
o). LMIXING TIME IOmin.__ | HONMOKU MARINE
CLAY(Wi=120%)
20_
- KURE SILTY CLAY (Wi=60%)
£ 15}
N
E) KURIHAMA CLAY
= (Wi=114%)
10k NARUO GLAL
(Wi=902%)
KOBE CLAY
(Wi=100%)
5 I
HANEDA RECLAIMED SOIL
{Wi=17C%)
I : ;
I 3 7 21 60

CURING TIME (DAYS)
B-12  #ioE oS BRI

WO & B 0 ABE o Tl g
CEhars B, ERE, NEABEE, C-s#o
HREE D BRI C AT b, D ol B-
130 iR FESHIRAE g L BEIHEE ey OBIR, [F-14 0l
FEERBRIE g SEETBHREL K OBHE-D BHEXR L 5,
T DF — 2k, AP W BIL T, dw, we, T
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..
4
30 .
'ﬂ
¢ ... o
L3 ..' OO
.
— 20" ) ;0'.}0
NE e ooo :
3] L
~ n%.‘goo
o L5 -
= I
mo
& 1o} u%ié?:of
s KAWASAKI CLAY
o HONMOKU MARINE CLAY' ‘@“%@c
- oo S%
: O%ﬁ%d’%pmA
0 .l o 10.0

€ (%)

F-13  qu~es O

T SR Lb 0w, B LT, au=
1023, wi>w;, Te=21day 2 CEEH LA-LDTH
Do

gu & ¢ BREMAILCEY, AHIR T - T, qu>20
kg/fem® Cik ey <0.5%, qu 23 26~15kg/em® T ey VX
0.5~1.5%, gy 7315~6kg/em® T ey 1T 1~2.5% L/
ToflirmT, —F, quslkgfom? Tk e, 23% T,
FTABE L T Y — 2 BRI DLE5, A
L C qus 1 kg/om® O F — 2134 5hr in-L 1
AoOfENMoED TEPIS LD THERE, BV T v
Biidsz e Ffiilian L5 = — A FoaNe
FvhorBbha, REBEECHEH O SRV
FTE, BEEBIEI~ 6 BRETHS,

R Bo bk, BH—BHRET qu/2 C WIET5
Fh oew ETABEX Enp« eso=qu/2 EERHENHHIEE
Fehn, X, IEI-EilgopioERafitt & T
Ei R BHETHIE:HD.qu/2=5: &3 L, BIDH
4Tk Eoo 343 Ev & So O HABGE BT
%, Pz Skempton (1951019, Meyerhof (3953)%0 &%
kB E Eo={50~200)S,, ¥ Bjerrum (1964)%0}1 /
Atz O IERTEEER - 2 v T Eso=(250~500)5%
BFEEL T2, —F, REOGEBEOMERNLCEL

T, frep (1968 28 Ey=210 8, % L, 4588 HEks
A LT BEL (L9700 ik Ep=160Sy # R LT
%o

BT, MEALD Ey & gy ORFE, SEO F- X
BAIR b Bz lbB R £, qu 18 16~20 kg/em?
BHELT220 FA—~7E ST bh b, qu D NE
WEEF O, Ero=(150~400)8, OBAMHAEED BIVETE
DL OEE L MEEORAERABE bR D, Sk
fehl=hEBE LN, AP, B BE, FHOMME LR
BIL T % gu=20kg/cm® Tk En=(150~400)5, & 7
Ba — qu E O KX\ FEPT L Es=(500~1000)Su
LS TREREARENE RS, BL, gu=20ke/
em? W CEINBEE DA D 7 — 20300, S
o7 — 2 RIS B .

4.3 AB+OESEYE

ARBAMIIFER L b ERLIBCR - TRWBRT
Efe b ER R BN L i m s B TR, L
L, EERAAITHYRETHHATE, BT
THRERET TH A ERMIEndEsmdso
&, TN OB KR & T B b R o
HIWSETE S,

FERCAE R LI AR ER L, F AT A
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G E DAk

° HONMOKU MARINE CLAY

s KAWASAKI CLAY
15000 _—
s
10000 :
~ -« &
o ' .t
—~ .o,
L) 3 A 2
2 .
Lt A
5000+ .\l
gt
:o
S
4 :%03 :a"-?;»' LI
g:%é,é}&:% s9
0 G 20 30 40

qu (kg/cm?)
@_14 (]1L~E‘.‘:ﬂ U)Bﬁf—"{}

IV FHiLR LUEY L VR TH B, SRNELRED
o OHTATHERFE-TIT R Ui,

[EERBNY, MM-EE Y E - F Ldnmteoun
TG L. MIECE LA S, M 0
HRBEHI R, EROBS L TIREAUE, M,
AREEL, BARHMYER-3ICRT I S b Tl
AEEIER L. BB AROBRSIRESREETT
o, —BEMRSRAOPAEIFER & RO
Blahe 7 A¥F —TEHEI1Z2em X #E 20cm Db = —
AERIRT v, TSR LI 4 ©20°C CiRilfed: v
fiinotce MEWELBE OIS & Bl h, EBERHD
R & R R T v R HETTIC X D BREEANE N
ThH, COd, HMEORER YL < T, 0HMEE
FET B ER N ER O 218 E60R %
EREAORY E L,

EFRRE, Loy 1 S Takt LB,
EfE 60mm, #FHX 20mm CERBLTHW R, ¥ E
FEREH LT DRERT IS U T, BKED 50kg/em?,
120 kg/em?®, 566 kg/em® & 3 O EELESH Bl

3 EFEHRRETFEREH

) WomlE K oga %%
BB | &k iE| T a L TERE Ty,
wi; (%) | aw (%) (min} (days)
A B 90 5 21, 60
pi + 10 1o 21
120 21, 60
10 91
90 5 21
10 21
3 -
120 S 21
10 Pal
mER L s % 21, 60
10 21
10
120 5 21, 60
10 21
90 5 21
10 21
3 A
120 5 21
10 21
o G 80 5 21, 60
#h 10 21
# + 10
100 5 21, 60
10 21
J:‘O-f\:u

ERHER, PRSI EREREITE L TE~9
BRI ROt 1 RS ORIT X b i b, SNSRI
L% & U £EBR-Co ERHEE 24 & L, 2ETT2E
2k AR ER SR (1969) it - THBE ST
HBOWMBP T, 60 O v B -1,

—EZEI Y e — A F LSRR ERNL, {bEG
S ARLoBA T L, BEROMEGRERNT
g ST EII~BIT T 5 S & LCERRINEN
LA, UHEAL 2 Y e~ P LAHRAE 03
7 e~log p % B-15 iwmd, Wb e~log p il
Bk py LT ORICo TR L #isr & BB py
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FIRE RN L OIARFEC BT 5T G813

30 = G

treated |
soil

soil
N____._
S

1ot 10° 10! 102
P{kg/cme}
E-15  f43ky e~log p iR

o Fh o THEREAT bR B, Dy DERD e~log p
DA Ce VRIH O iz T v, TR
o e~log p A D R TWIRG D, BEO
TR - e L O AR, /NI (196902 IR LT
% BIEL Co=0. 016¢wr —30) ik Co==0.017 I % HIL»
B, ABEERLE MR- T4 IV ¥ O Ce
VREAE 1.0 K b, Boor P © Co iRilRg 0.4 &
T Be ~J, M DT, SRR 22 1. 8~
2.5, AiFH—- 747 FHiLa1.5~4.6, B> b

60
© HONMOKU MARINE CLAY
+ KOBE CLAY
o % KURE SILTY CLAY _

qu {kg/cm2)

20 40 60 80
Py (kg/cm?2)
E-16 qu & Py ‘DBQ{%

Bkt 1~1.3 & 4 RAE0 BE0 25k ko
Twh, FMEBLD py & qu OFGEY B-16 R T.57
— ACIEBOERH BN, py & gu OICHELIEE
BB B bh, py=(L2~1 e BET HS, K
rhDE ST, B (1962)% 23 E¥rd Ay CEAMCER
LiclfgkieouncifbhicBlficdh s,

Fe-3 7O LA MR et o ik, WIS Ui
BT 0o © A S Bl &, Lk,
TERE S D 1Ei & B GH Co, BAREE b ORI
PR b, R 2y & B OBUE R R
My ¥ ST, PERGE S EIEOHEBNIRED bl .
Linl, BT SR g © KEWE py PREV S
5 E-16 ORIRE qu AAREGE sy BRAE S5 Y
ROHENE LR T 5,

v, FMELA o RS 2 AT o PR R B R
LT %% .3 B EEEN Pl o it 4 o FE .
Cur, FEHIESMIREL, mor % 3, RAUESEDIO B
B0 Cy, my EDMAEY, CofConr, tito/mug 3D
Bo LT, HATHMELD py wAGTIERED D
TR T B, By MENRRE L CERAEOE
B — 2 e\ oA L, AVEIREE R S M E R —
FFA G FIERRRBLCETO F— 2%, Co/Cor~

O HONMOKU MARINE CLAY
* KOBE CLAY

100

\

Cv/ Cwr

o

Eol 1}

Q
%O o
o]
g
oRe

%

. e

[

i1 1 FQEd

[E RN L [N
[0} 1

P/Py
EI-17 CufCon & p/py DGR
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A EM-RAEBE-EE B

D/Dy, Mof/Mop~p/py LTy P TBE, 4aB-17 &
E-18 i eh s,

Co/Con Y B LCvk, ERETINERRRILIGT py w8
B (B/py>1) E AR KT 5, b/by<1 Tk
A5 Y RIEAEVH, 10~20 Dffid L B, Tilb,
BRI TCraEEms i TR, ZORmD
Py>3 CHRMEO B L D IEEHESRE B D kA
b IS

—J7, Mmoo (7 LTI, 2/Pp>1 TIX mw/mypis
L5CHB, p/py<0.3 T 0.1LTTHH, o
Tl mo/mee & P/ Dy OEICIT T CEB SR
HBND, Thin, EFRWREDETCRIET2 ST
PEe, EEMIESEBRRIGIZRBLS &, RATE
DEEL VA TOREL LB LERLTWS,

my, Co WEHT5 ChEORET BEROLThLR
SEULTWS (b, flb, 1973)%, py BHEETBE
Tt oo, AR E R
WL EEEY S v EMERGO A v Fiz X » TRk L
Tnbicd, FHEORRE I RAEEOR LE
v =it s ES S LT AERO L 5B
hoe ok, BAERCELCE, BEe-A s v
K& EEH RS by - kR aBe
BEFEICRBIAWEFL TR TES D, SHEDEE

T T
i~ O HONMOKU MARINE CLAY T
* KOBE CLAY

7

tactt'o O
e

(o]

+
.

0

T T 107

LSOO A O N

Qo

my /myr

T T THHT
Lt

f

ool

TTH

Lt efl H 11l 1 [
.l |

P/ Py
18 mofrien k. p/by OBIG

EiC1S B U R R o D FEEREN: D HasHiEVE,  FEREREIRIG

LU FEERRE A 2107 ~1 cm?¥/min., FHEHRR

B A% 1072~10-3 em®P/kg 35 Ak R B 1T 2X B0 T~5 X 1075

cm/min, BIETH -7z,

I D—HOTWR TV, MR OEHEREE Ve - ¥
LRI -L o FER SR i Ui, LU, AL
ST ot on i i EoEFFE L BT
fobr st R R 2 LT O ERFEORIRD B
MAWRTSEHOIHIEHE L C5, L, KiRED
R TH LOCHWERE TSI PERD L BT
L CAE S ndERG o ER R R o fiE A ik s .

1) EAEABRBRO—IERTE L b B TE bR 55
ERHEET 5,

2) py~qu, Cv/CuR""}—’;/Py: 7?11)/7?3912"‘13/?1; O,
A PERO &N FRA FIBE Lisho ks £ b,
BIb—ih R RIS 5 Py R 5,

3) D E— ¥ Lt o ERRER TG, p~Cum P~mun
Feskeh, BREME P & 2) Thdic py T B/by
T ED, -1, B-18 % JL T B0 Cy, my &
DB,

T OHEENBRPRELCH BMEMNL, SBORETD

— 2 DI BTN AR Blotes,

5. i @

FREENE BT 5 — o ER, b, DRl
B o U ERAE vk,

1) ko B RAy BT+ 5 HIRES I, LofE,
BATHEHAE L o TR BT E L. H428
A FH 15 L aw<15% BE ¥ -CrXRFEINE%
BT LN RDLRB L5 TH D,

2) FRAEL ORI LT s ARKES TR
LA, BaALEE i D LRSI D,
3) RAOHRMEL RS 5 PEE R, @bt
SEWRELT DL w BB, BS L ER
BT,

4) pH /b2 VE, FEHSEEo 408, dEYR
&,

5) ENRERE (TP cE@dioi:y—%HV3
Wefr, FAMREE 10450 Lic LT 4 SBEERD Mot
Prgvs, ARBALD MEaVGIBERE 0 SUTORE
Pl &g B tRAER Y HS b b,

6) MBEEHALIEN wy, AE {TEASBRTE. HE
BB D & — A FFET IR RGRED B B,



AR B L D AR R BT AT (B8 14D

7)) FEBREOEV IR FRIK E O REER G,
B Ingrc it iR & B — B O IREECHT B .
Lo, 1~2#% BT, TOELKEL,

8) B OO E TR E AR KRE L,
9) [FAM X B2 v AT vy -0, O%E
WH, B4, GREBEEC L - TR, —hcgkis
OETF & BER RO LR k- Chiin Bk,
10) B4 DR OFTHC & - TEET 55, —i
BB TTH: & b —fFREViENA S h 5. Lk
L, #0OdiiiRFrRE&ENSETH S,

11) ~BhEAR RO —ER R, K& RETBME L
NEITHEE, € 2 B BN SR ET R B LT
bo Eso~qu, sr~qu DEGRENE LR,

12) At e~log p MIFHE, EBRRLIGT O & 7 Bk
B, 2y TOPGEE. oy BDRER Co BMFHTH D,
13) MEALD gu & py ORITIR py=(1.2~1. 3)g. DE,
HEEARL BRI,

1) F—DEEEHD <A TOHT L L RN+ O
EROLHE mo/mon, Co/Con & p/by CEFHEBA,
V&= F U RUEO EEE LS DB O ERREY
BT B5FEH D BB LR,

15) MIKABE X T, Py LAFDEN v ~-ACL G it
Je ko 10 ke, me B LT W wEiRshA o LM
B,

6. &HEME

FRESEMTRL s e R E O b D S PR i X -
TN b b HEho BRI L, 8
o i o HERO HEFRREROFR LY B 5
LU HEREN S B, ITE, W ABoIEEERRED
BEHEA TV B, BEGCB D b a i n B A
LT il o AL ET A5 THA 5,

FERE R L5 — 21k, o EeRk 4~
5ECEREE RS YER LA 0 TH 2, £
ORI he, THR AP R OBEHIETT,
WHERLS, WERE, RIHEEOSRAR RIS
T D,

B # % @

1) Bk, ok, =0 @H. F89 BRI ER
REQNETE GB1#), #HPEE, Vol 1l No.1,
19724, pp. 67-106

2) BURE, S, A, W, TER AR L AER
WENBTHE (GF288), WHEs, Vol 11, No. 4,

197248, pp.103-121

3) BEE, SPEE A, FH, 0 AP L S HURE
HMATH GE3HD, #PEESE, Vol 18, No. 2,
1974 4¢, pp. 3-44

4) Ho, C, and Handy, R. L.; Characteristics of Lime
Retension by Montmorillonitic Clays, Highway
Research Record, No. 29, 1963 4

5) Glenn, G. R. and Handy, R. L.; Lime-Clay Mineral
Reaction Products, Highway Research Record,
No. 29, 1963 4

8) Davidson, D.T. and Handy, R.L.; Lime and Lime-
Pozzolan Stabilization, Highway Engineering
Handbook, McGraw-Hill, 1960 4¢

7) Diamond, S. and Kinter, E. B.; Mechanisms of
Soil-Lime Stabilization, Public Roads, February,
1966 4E, pp. 260-265

8) Hit &, fi; 7wy vHELOWEK T
& B {LEAYEEE R I B PR (1)~(6), K
Troeirsfids, 1961 sE~1964 ==

o) M, ook, IR, &3 PRI S AaK
WMEDOFAGOGWT, 07 SRS Ie el
BEEE, 19604E, pp. 57-63

10) Thompson, M.R.; Lime Reactivity of Iilinois
Soils, Proc. ASCE, Vol, 92, SM-5, 1966 4

11 S0, Ml BREEAE ORISR 2T
g2 (Hre ), BT TE

12) L L HEWHERES MR L BB NED 21
b (8), J&IERE, Vol.17, No. 8, 1969 4¢, pp.55
-63

18) #E=HATEE ) o WA B~ OIS — e X B
R AT T D i & B R e, AE2TIEE
SR T TR TR

14) Townsend, F.C. and Donaghe, R.T.; Investigation
of Accelerated Curing of Soil-Lime and Lime-Fly
Ash-Aggregate Mixtures, Technical Report 5-76
-8, WES, Aug., 1976

15) 4%, W MEEORBE L oWT, Gypsum &
Lime, No. 99, 1969 4%, pp.17-24

16) WMMEHS ; EEP & B PO L 0 SR AT O
T (B 13, HPFERY, Vol 7, No.d, 1968 4,
pp. 85-132

17) W, A TR bR EBEENE I,
-+ L HLRE Vol 14, No. 12 (Fa

18) FFAEEEIRER 1 A ~O SR A —Ik g &
VS MRS EIAT—, 8 A7 Ml ST SR A R AR R R

19) Skempton, A. W.; The Bearing Capacity of Clays,
Bidg. Res. Congress Papers, Div. 1, pp. 180-189,
1951 4

20) Meverhof, G. G.; Some Recent Foundation, Re-
search and its Application to Design. 1953 72

21) Bjerrum, L.; (Ladd, C, C.: Stress-Strain Modulus
of Clay in Undrained Shear, Proc. ASCE, Vol
90, SM-5, 19648) X b,
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FEE U RMBEE A A

22) iz 4y Mo Y vy L R (B, B
PN TS

23) mEER NI BT FEEEE Fo
h, WIEM, 8% 298, 19704

24) AR - AN 1 BB NGRS SV 5 L O TERY S RO
FHBY 2 TS T3, BB, No. 71, 10694F

25) B IEES TN U AT R
JETRR, R LILEE, No.49, 19624%

25) L AR, T BEER L OEE S, B
4, Vol.12, No. 1, 197348, pp. 123-139

MWE-A EEFE
dw  BIREEAH, LOERIERC RS 5 & B EN

&
Ce : EFER
Cy : BB OB

Cor t V=4 F LSRN0 EH R
e : [t
er ¢+ ERE
e —HFESRIRIE D 502 QSN B
By JE—EiliE o P A
By 1 BH—BUE LT e 30 5 AR
(Esp » c50=qu/2)
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GBI R S ok B

f1=-1 & B 3 @
- | 7 iR TR o Ao e . ..
R g | DB SREIRE )\ B 5 patstenn | R | e-a By
T No. 1 6095 0% | 7d | 9A2H 9B9E | 69, 58, 59
21d | pom. 1:30 | 98238 | 62, 67, 120
M No. 2 16024 5% | 3d } 9 5200 9 A23p | 52, 53, 54
7d || a.m. 10:00 | 9 H27E | 56, 63, 66
214 } 9HA3A 9 H24| | 20, 22, 28
604 1:45 | 11A38 | 38 30, 41
1609 109% | 34 } 9)5]225 9 B25H | 51, 64, 68
7d 1:00 | o9H2op | 42, 43, 34
21 d } QEIGE 1087 © 1, 4, 8
60d | a.m. 10:00 | 118168 | 16, 21, 5
16095 0% | 34 } 1WH1H 0840 | 25 27, 35
7d 2:00 | 10A8RH | 18, 55, 56
214 } QHITH 10F8H | 61, 48, 49
604 2:30 | 1LAL7TA | i5, 14, 9
fI%-2 & K b % B 4
DATE |SAMPLE KIND OFl b No.| o WD++W;SVW Wes+Ww | WorWs |Ww| W |[W=Wy/Wsl MEAN
9/1 |FENo.1| & & M| 5385 | 22.996 |  41.366 34, 629 57.91
Wiomg0os| (W) | S153 | 22,995 | 46,726 38. 005 58. 10
$343 | 23.003 | 48.738 39. 276 58.15 | 58.06%
Aw=102¢ $5381 | 23.000 40. 752 34. 239 58.00
Te=7d, S161 | 22,980 | 42,591 35.385 58.13
9/2 2id 4k # | 539 |22.988 | 40.962 34, 258 59. 49
R B 5143 | 22,008 | 40,090 33,709 59.57 | 59.53%
W9 | ga74 | 23.004 | 36.984 31.767 | 59.53
9/2 A: 5 | S138 | 22.996 | 46,064 38.621 47.64
e
RHER | 5163 | 22.999 | 51347 42,194 L A7.68 | 47.699%
W) | 545 +23.002| 46.114 38, 647 ] 47.73
(N} (2) (3} {4) (5)
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fizd ~WESHSART ~ 2 >~ — | 4
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T, 7 day  BEERSeK §0.0 2%
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i 4 T R 130 g
%~ F No. 69 gu _9:31 kg/em? ( ke Ring)
H D Wy 64.772 Wpt+Ws+ W, 179774 Wp+Ws 143,009
8.00 | MEMmR 3.56 I W, 46.99 %
796 | 151776 8.53 5 | A 9.796  cm?
7.98 3,51 | /; vV _78.169 cm?
ave ave ll / 1! reo 1686 ya L1447  g/omd
7.98 3,53 V | . o
¥ —#— No9 t s o . 2
L_______! r (] ! ]
£l ¥ No. 58 gu _9:24 kg/em? ( kg Ring)
H D Wp 81.534 Wo+Ws+W, 184228 Wp+Ws 151,488
798 | AR 3:58 | — W, 4680 %
798 | 13L.585 353 | ; A 9.7 om®
795 3.54 5 | v 78,701 cmd
ave ave II r.  1.685 ¥d 1.148 g/cm?
7.97 3.53 | . 2
&~ %~ No.22 | —
v _l S % &y %
% F No.59 qu _9.38 kg/em? ( kg Ring)
H D Wy 87.640 Wo+Ws+W,  191.788 Wp+Ws 158,476
7.96 W R g 3.54 7 Wy 47.03 %
7.96 | 130,813 3.52 { { I A 9.726  cm®
7.98 3.50 l | vV 77.520  cm?
ave ave 1 E e 1.687 Td 1,148 g/cm?
7.97 3.52 f & | . o
&~ ~ No.51 P R
l____ B Sy % ef %
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fT%-3 3 B 1F B AF 5 AR & 6

9R2m FHE No. 1 (Wie=60%, Aw=10%, Te=7d, 214d)

Wi=(1+W)x1,300=1.5806x1, 300=2, 055 gr
AWy =Wio—W)x1,300==0.0194x 1, 300=25. 2 cc
Weao=Awx1,300=0.1x1, 300=130 gr

We=Wet4 AWw=2, 080 gr

9H3H FE No. 2 (Wio=160%, Aw=5%, Tc=214d, 60d)

Wi={1+W)x1,300=2.5810x1,300=3, 355 gr
AWw=(Wie—W) ¢ 1,300==0, 0130 1, 300=24. 7 cc
Weao= Awpx1,300=0,05x1,300=065gr

We=Wt4 AWw=13,380 gr

B @ (Wio= , Aw= ., To= )

Wi=(1+W)x1,300=
AWw={Wioc—W)x1,300=
Weao=Awx1,300=

Wer=Wi+ AWy =

fix=5 —BEHRBEHERA
W H M # Netl
R NI O—h TR RPHE A

e AE  Aw o & G it 7d WFf Auwn Wi
Wio(%) | (%) (B) | (kg/em?| (g/em® | (g/em?) (%) (%) (26
60 10 1 9.31 1. 686 1.147 46,99 9,97 59.53

w 9.24 1.685 1.148 46. 80 p p

P 9.38 1.687 1.148 47.03 " p

21 15.32 1.685 1154 | 46.06 p p

p 16.81 1.685 1.155 45.91 p p

P 16,76 1.685 1.156 45.75 P P






