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SYNOPSIS : To estimate the effects of lime and cement on the surplus soil, the engineering
properties of the marine deposited clay and the fresh water clay were analyzed. The specimen were
prepared under several curing conditions, namely, underwater curing, wet condition curing and
underwater curing after heating. Unconfined compression strength were estimated after 7, 14, 28 and
60 days, respectively. The strength were steeply increased with time until first 14 days. Specially
the increase of the strength of the heated soil were large.
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getell A¥E AGH 7 37 del HFA NN FAL L FHE BX Aol i A% A F
HAES AdFx: € A5 E /M7 9 d77F @3] DAY vk Manuel Mateos(1964)&

F-AN 3 FA FFE VAT 240 e 19479 ~1963d9 ZA T2, M AFA A A
HE A7 A & 284, 54, B=ES HFEAH AT AHEy FHgd dEe dFEFA.
o] AFdA AMIE EFIYEY 53"6‘4 A HERD &3 HEAD F9 AWEZFRAE A EE F
A<=H, cementationd] WR3I A3 HWYE 2%~8%YS B3 Yrt Majed M. Abu-Zreig 5
(2001)2 HAHES ATAA dzALY JFS ATsHed, A 711 AEE 727 100T, 200C, 30
0C, 400TCoA A=xE F Atterberg FAAIH, ?JET’E# ‘:HJ"]?;} B3E R ASESAEAEE AA
Bt AFZAFed wWE2H, 100C o) =7 55 E JHTA R 2ATA, A T4, FF3A
o] ZAdPen, AYAZGYFEHL 47N FrtEe Zi-‘li eyt

TU9 A3 A B} AT ER w2 HIEIN & FALFd @& FEEA, CBR
o] W3 2 AREQ WEE olfdy E2V|E BHEIVNE L A2 S F8317] Y43 A7 3
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AR (d8Z, 1975 FF9 T, 1986), +9F 51986)2 HERVNFASTEN Fo M3 A4
T AFY ATN HEAD FoA 439 A FFAE T%~14% Alolo] EAsL UL-E Haly
12

£ d7dMe &32FA 7 é}*% Ao Hia FHA BEX3}L e Y HHHESY
SUYHEE AL “4, 197 0(1999)-4 F-AA4 5 FA R AFEH ATl A I
7h 10%01 3 X Z=7F A F7bHE Rz JEy 44 @ AME Al £JuE 10%2 T
Aot 43 AW FHH AFL FY}A ARES AsbAY EFol wE A FH YA wss
d&87] At FF, & R heating ¥ % FAZHLZ 79, 149, 28Y, 609 FAS S¢S
FEANFE AAGT, FAEH E GV BE 4TS BASUT £, FYRH e 4
ARaRe sgES FP) WE FEFVAHE FAAAANA(SEM) B2 St FPHow 2
Hzz sk & A7E B8 dgxg 2AY A S o F B4 YA Feu AR 2 F
EARERE 45T 5 Jdon, dP2Ad YT EFEY FAzE D FANNE AAY £ UL
Aol

2 2

2. 4M35 2 HIMWol o5t Zrus

BE A7ZFAANA g8 A4 L AHE HAAC o3 g A wsorE ()%l =
& (cation exchange)(Diamon, Kinter 1965), (2)-% % (flocculation) 2 aggregation(Herzog, Mitchell 1963),
()X 3l o] g4k3slut-&(lime carbonation)(Eades 5 1962, Le Roux 1969, Pretty®} Rich 1971) @1
AAX g FAE, ¢Fuyg Atele] X Z kS (pozzolanic reaction)o] 1tk Manuel Mateos(1964)%
a9 dFdA ANFE Fo FEHH 4L MAsEH "*‘T"X—*ﬁ”i AHEE F e AFE F9 3]-‘401
™, soil-lime-water systemo] ¥ & P& RAA L42E F9 Id5 B EAE(soil gradation), &
Fol EAde FEFE(clay minerals)?] £F 283 #7122 (organic materials) 5, 4439 &
A7, & H7MHE 9E g3 797}X'l](chem1cal additions)7} Q& Rez2 Bus Yo E3 ‘6:}-’}‘—
B, 4359 AHELAHN(ELAH, S H), FALE} FALe] FoF 2292 ¥d v o
F3 ANAE, &3 ol2FREA AdAANYE FETF AFE P 97w HIAAAMYANME JEFE
o FF R o] 4 AAS MAstEd 8T AA2 F4A HEJQA o EAst= HER
E-2-371(ol4 gt a)d B3I A7bEE, o] 2n@nkgd XETutEo] dojutA €} o)z
o @71 R A A g BB ANHY, o] BE MAEC] £ THH H4AL AMEA HE
T8E Ao, F-AINEE FPHow k] HHEA oSy 2o

@ CalOHls— Ca™ + 2[0H]

@ Ca"™ + 2[0H] + SiOx(clay silica) =CSH

@ Ca" + 2[0H] + AlOs(clay alumina) —CAH
3. AUiAE
3.1 s Bal, 85y =M

2 Aste) AFAA] F7 AR AE o mANF 57 FHE] AF 5 dnolH 2
2 dy HHHES $HYES AANAQo, 4 dEARS B eld JPe ¥ 3% 2
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X 31 FESY 83 A

@ E|  Atterberg Limits(%) | #2004 F71E d 2
wy, wp Ip LAl Gs pH ThE Rl Lia =
WEE (%) (%) (%) (%) (USCS)
8l A4 E | 5619 | 2968 | 2651 | 603~765 | 264 459 91.36 8.67 0.72 CH-OH
5 A & | 3750 | 2040 | 17.10 26.38 2.75 4.82 97.88 7.49 0.0121 CL

a9 3.1 AEAFH 9=

32 thate ! YM3F o FHHE

WRES JY FHYEL

EXslma X-4 3382 (X-Ray Fluorescence, XRF)& A A% A3
SiO27} Z+ZF 68.48%, 67.58%, AlOs7t 24z}t 15.75%, 19.6% % A Aol 84.23%¢} R7.18%E AR5l T &
dAge] EFor XEF WS FEF Foz B EF B A ALdE AANFHE G

S 2 Ca0 Ff#Fo] 93%E 139 %30, vlF 3.03, No.200A E}WE-8o] 92% 2 YE}RtL).

® 32 dRE 9 HIAY FHAALE

T (%)
FHUL
WA E Si0Oq AlOs Fe03 CaO MnO MgO K0 NazO
3y A E 68.48 1575 512 1.84 0.07 1.99 2.66 3.36
£ 4 E 67.58 19.60 6.21 054 0.09 1.16 2.75 0.16
AN 3 6.08 1.53 0.54 92.97 0.03 05 0.14 0.17
33 ME=d

2 d7dME #4 HAEC 443 L ANEE HAE F Aol B2 GZAELH dEd 3

|
7taten, FAZA(FFEA, F8LA, heating F FFFW) B2 228 2AFoN FY=A
ol & ZEFAERE AEINUT X 339 dFGFAES 2d¢ vehidd ANy e FH0d
L2 INA =€ A 50cm, ¥£°] 100cmelth A dAHE AT AWAEY FS, AR w
2 A=Ed 540 B ATE 9std FAUTY, 149, 289, 609)0 wE dEFAENF S FPsA

el
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® 33 Mgzl

ANEEFF dEREFANY ANEEF AdEAFAE
FTIY, %A
) A8 10% Teew
2] L] oF Al =
A BohE A HE 10% & 4 a 100°C heating(ihr, 2hr) & $2 %A
FAA Az Y A9y 2 539 O A 74, 144, 289, 609

4 NEAD 2 BY

41 g5 Mg

E A7 AHEE 4 HAYEE ADPHAN T AU EAGER HY HHEY FRS
g AAAME FrHE AT Aol A olnt wapA, AARH AP HHE 2 AN R A
WEE 27 10%E T3S FA7IE el @& F5v ARE w,000& 7 5 Aok Fy

Zee A4 HARPEY G5Fgol ANE L AN 25w o3 B
2 g

AZRHEE Aoz B3

)

_ MY (%) .
©a = FXA ARl AEd gF%) < 1000%)

(4 41
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2% 41 FA7IO) ©HE EgEe F5u] Ws L FFu AYE

29 41614 mivlel 2o, ¥4 UARHE gREe TREY B4 EF Bl 2Pse
Ao Juyt B4, %40 ARee 445 EYES 27] FAzANA &HAA Aoz dege
W, £% FAZARY &8 FARANA B4 AL Fe] FAPE Ao dehic

42 24|20 e &e AHYPYT 4

#FFYFAKS F 23000] ojstd, EINGe] A48T ARt 24 EAANGTY 2§ F7 o
MAZY, F71A2Y, 2A2Y 3 VA TP ASRTE FA%T A adu, a4 AR
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F24de NES §7) FAA A2 Asd FAA 43 B Aost 4ee BISAHUHE)
¥, 2000. WA, B dFAAE FUzAR /0] BE dFE9 ¥RE BY=A HATh &2
129 A3 2AAF Wl Yol TR AFE nolA Ykew, £3 FA A%, YNl 3
Fa4 S 24A%57 gaste Ao2 dehgt A¥ARE E 413 2o

>

N

E 4l 4% FANRS G770 BHE QAT W

2 5 A3 3A, wy (%) 2A%A, wp(%) 24AF, Ip(%)
B 28 60 28 602 289 602
MC+L10%-4=% 59.34 52.43 37.14 33.17 22.20 19.26
MC+C10%-4% 65.16 57.93 4528 39.56 19.88 1837
LC+L10%-%% 54.89 4953 3727 39.39 1762 10.14
LC+C10%-4% 54.33 59.01 | 3982 44.06 1451 1495

43 75 A &8 YA LB 54

A3 ANHEE EFT ARER FAAE AFely, 47 5 I8 € §& FA4E A8 &
A71ZH 74, 149, 28Y, 60Y)ell W& Y27 = WM E MY 1 ARE 33 429 YeEl
o 39 4294 BReniet o], & FAxAY NHE EJEE AHY 4E7A FEAS A=F &
AE BYon, AN3 E¥E A Ay 4ol A FAE ZE7F F7H8tE Ao eyt &
& FAZRANA BAE EFEARTA T ANE TFEY FEHE AH 60YNA 408~4272 e
Bt FF FAZANA AHE 2 QN3 EZFEE AY 149 olFAE FEF7 FH7F JE Re=
vEelgon A3 EYEZAEA thet AHE EFE] Fx8l= AH 609N 365~6.128 vEbstT)
F FAZZANAN AHEY Fx F/HE BAF Au $£F5F FAZANAE A HHPES] F=Fv)
7V FHSA JdElgon, 8 FARANME SA FEY AEFU0F 40 A JdEgth £33 A4
3 EFEY ZEE AY HHAAEANME §8& FUZXAN0A, 4 BEAHE £5F FAZANM B
Z77t & Aoz UEhgt ’

4.4 heatingoll & AxE5d 1

Manuel Mateos(1964)= &-443 Astel dFado] N AFAA & FFe AM3 HrbFo
met Abole dou, F7] FHA AT ZEVF FES HRY 29 GFEAC B, F-443
AR Algd A F7)FAQR0F)Y A S ¥ Z2EE 2o Fe Az 2@IHAANL S 2
%At Majed M. Abu-Zreig $(2001)& FAES] AFdA AzxAe ¥ dFsgct 19 785
M, dtHoz 100CRT ¥& 2RdlMe 284 SA4d uxE 4% 22X don, AUy 23
A 5249 W7l 100C~300CH A ANA A LG dEA, & AFoME 228 549 At

T 100C Adz2M ddEA heatingg AT NBEEE Fulsidth o] AEES 443 2 A
EE 747 10% H7ltetd ¢F FAXRoZ FAS ANAeH, IV BEg FEZF B4 B
ekl o AE 2d 43, 29 44, 29 459 YA ¥ 44% 100C AX 2N 1417 242
heating® ANBEZ Y43 NHEE EFE F +F AT FANAY Z=F7ME vgd o 1
d 45¢ AAA 8 W heating NES ZEF/NE RAFT ok 2Y 4500 Yehduiel goj, Ha
1ol Ao 3o} B=F71E AR 149 ojulel FHst: Rez veged, Fa 1 F/ 94 =
= Zadte Ao YEy
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a2y 45 A9 AxA g9 W3 heating AR A% F7H]
45 FA ®MX soly @z

ZFA} A2 &0 7 (scanning electron microscope, SEM)2| EA & "z & FES YAFdoz #3
& & dom, 779 camera systemS Tt #F FA H#ES T F U4
2 dFdAs dARER ?SH” HAMES SAHE A4y 2 AHEE 10%H7Ist & 604 5%
FA L FE FAE AANG F AEASATAEE AAEAT B8, SFEY FEFU 545 B
Hog FEAMIA FA AA WAL o0& TET RIS AALES FHEINAT. ¥ 4T7(@NA BE
niel Zo] AANBEEE tFEF {71ES TRt AJT 28 4.7(b), (o), (d), (e)olA H=npeh 2ol

FA47I7ke] 60US AT Fol EF Ael® AZEANN YAG $HAY - ARGYES BB + At

AQoze AN FHusd da AHY LML FIFAA Fa AR BF 27} o)
B Fa7] oleon BasHm, BHolee Folemse) WA o WRsh} $PBHS B4
A%z B

N rlo

(a) (b) (c)

(d) (e)
ag 47 EFEY FA AA A0l (SEM) #F
(a) Y HHHESY FA A duj73 #F

(b) MC+L10(60¥ +F %4 (c) MC+C10(608 +FFA)
(d) MC+L10(609 &&%A) (e) MC+C10(60¥ F&%¥A)

5. 8 &

& AT EFES Zod 5L | 27K & 2 %
AAst AEALE A% ABES HEAS 2T £F, ° 15501] Ag 13 o E
A7bste FRZAR G e Fd] AZad @ FEZFVE S AL - 2HeL o
& Zee AU

—

g

o
N

1] e THES] dFE 54¢ 24% 23, £F FANA AV FAEFE 24
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7t AastE Ao Yew.

2. FREAN & F=F7F EQNA EFEES A¥ 4YHA FET FEFUF §4E B &£ F,
A3 EFE Ui AWE EFEY ZEZF7EI7E AH 608AM F& FAxUAA 4.08~4.27,
FF FAZAANA 365~6122 YEIY ARNE EFEY A ZV|FEEHY FEY Aoz Jebw
t}.

3. IFES heatingd] & FFS FAF 2, A EFEANA 19 ~39 ZFEF7H7F AR 149 ol
el 2AEE FAF 5+ YA

gehd, @A BANE FHAES] FEAES THoZ AT WAAE AST A9, 2B EA
= ARMEE FAASE A7t Fashe, nE5ue A4 HHAREC e FIIFELAAE 449 2

o #At HES Aoz VU 012, NYSM AN HHEE 37 L Az2o| B
W 35 A7 2 A4E S4¢ ¥sE Hsn, 471889 AA, aggregationF ) FEY R
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