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1. [FC®HIC RIAAZFEXHNIAE T D oA A DIEREER — HE DJE

PRI ORBERECJENUBRE DMERF DT,  TEWIIICHHIECKS
TOBKETENM TS, BESh R TOAFH
HBEO—> L UCHUKEHAE ST S D8, Bkt
NEE/KETHD Z &, BRRENIEF I NS N &,
JEREED R Z N & 70 EDVFER CHOKIZ R A2 255
72, ZPRAZRELAEEETT 5 ECHETH D, EED
%, BETRNCE M ZIRE L, SEEER S BKE
B, @REERT vy 7 2B TE 5, FdhiREE
KA 5 R EOK E AR TyEABRS L0, AR
EOFEME - hflcmt, 7v w7 ERRICET B Rk
I OHEED FIETH 5.

ZIVETIE, EE KOk 2 TelEA O A v
I RENANEAZ L D8 KMEDUER BRY & LTz < D
MR ENTE 2. ZHOWZEN D, EEKE
BA T OFKMSRED A = AL E LT, FEMERS
THZE TR LRI N7 a7 B2 L, BAEREE
RGBT D Z EDVRRINTND, Fi, kit
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I A AV AR R L, MREBECX 5 HBK
DENE, T/ b OF KT EAE FIFT 2 L
DIVTNDIN, FELIL, HERRE ' A > R REH
%40 %IRETHZ EIZE D, CaZORTHRENEIL,

FIUTHENE KGRI 5 Z L 2B BN LY. S
DI, Kbz & LT EEROREE TS, EHE
FDOKE SITED HT0.5 - 1 miEE ORI R OES
P2 D2 ENHALNEZ2>TNDY. LLELD, EY A
BAIZE DM LOFAKMSEA D=L E LT, 1. [#
b« BEEEICFE D MIRREEORE R, 2. BEUAHREAIZ L D 3
A F L OHRTH RS BBt DK & Ca? 1 A %2
B EDENINT 5 2 LI K DRGSO L
H HEKDBINAZET S35, ABFIEI IR &3 DHERcks
TR B OSKERE RN S B 7251 A Bt l=®,
BRI ZCa-OME DA A L AT BT
B2 LHERICE 5. AFRCTIE, ERR2 >0 EIN A EE
L 7Rkt L o2 kB RO E B LB L O R v 7
DRKEFRIOHETE Z B E LT, HERks LB A AR



B LICERIZEOT TR 1T, ERES L
JEBAREL « KR DBIR & ReDTz. Fie, AR
BOWGRIKDA A M EZE L, Komine 50732
R UToA A AR L DR OB KR EFiEE
AR U7k ERE & SERIE & DR A T o 72, S5
(Z, WK R L— 2 2 EUAR S LOIERAK T D
JEFLRIRAHEE S D728, BEHMRYE KR 2 Ty
RILIE FEICEET A /35 A N v 7 AXT ¢ B4 TFHo 7.

2. REMIE - KEREM

(1) SEERMH

EOT B EFEABR N O 7 1 v 7 BB TRV
BN, AT T O IWN 2R AT O FP =1+
WAV Q8 D HREES kst (LI, BT ETkS
Shin-Moji clay &£ 9°%) THD. ELMITEFAT /& A
> FBHE (UK, BB &%) AW, BRI EREE
RIS, RENFERZ B\ OR T, 728, HiEIkS
FORENFEMARL IS A 120412560y, BB ORI
R SCHR D 2B 512 LT-. JGS-0051 O T A5 58Tl
REENIAE IR & RMERR T, YBMEREE D, BT EDR
CH (ki L, miRMERRA) 1o Eh s 12.

Q) TFUTHEREXZAER

TEOT SR ERBRO IS 2 FR-2H IR T
EFAZ 7 A2 NBREARA LTG5t (DR, E AR
AtLT2), KRS LARWSMt: UK, REAGHET
%) WA T o7, BF AT 7' A MBI,
BEEOMEV 2B E 2, EUEAHEGIC X 2 KR HdeEED
LRI 2 AT-012, KR o E R T
50 %8 LU0 %IRA L. £z, ¥iHHIK 0%) (2B
THIEBREITo 72, kB IO MRS T3 &k
FEA200 %\ ZRfEE, R & EUER A 30 R Fe A RS
L7-1%, S43LIPICNE60 mm, & S20 mmDJEE Y v 7
WL, EEABREICRE L. 0%, 15-30 o
FE TR N A Wi R0K CThialz L, R4 Bas L7z
FAWZEEE A o SBREOEREOIRTEIEINL140 - 17057,
FRERAIIT235 - 25500 T 0, BBRTPICERRSITR T LT
WhEBZ LD, REJTAL, JISA 122712067212,
AR TIL, HEZ100kPafER S, #ilHEHE 7] 235MPal
725 F TORGBEERIN 31T DTG Ip, [TEEEAN EA
B L ORI ORI EuZJIE U7z, AR CIEIE
{EABAEZ DI EA AR T 272018, JEEETIE
FERTR R RELT DL L L, BT oEEENIC
3 HIBREIRIREAKEDEEAB0LL T2 & 72 D = 0.06 Y%/min
FREE L L7, WIS &R TR D& /)5
MPalZEZET 25 F TORHIE, 1A 350 % T147047, 60 %
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Soil particle Ligiud fimit| Plastic | Tenition & . .
Name density i . stic | Tenition foss Activity Clﬂss%ﬁ?auon by
3| we%) |indexIp | Li (%) plasticity chart
L s(gem’)
Shin-Moji cla 2.794 89.2 58.4 8.76 1.39 cH
in-Mojtclay g - : -0 > |(Clay, High liquid limit)
Blast furnace
slag cement 3.04 - - 1.40
Type-B
100

. 90 F Shin-moji clay

< 80 F T

i:‘b 70 E T Blast funarce slag

] A cement type-B

z 60 F (Wakasugi, et al, 2014)

£ 50

o]

S 40 Shin-moji clay

ba, 0.00

g 30 1203

»% 20 F 87.97

[ F-S

10 F " | (Fine-grained soil mixed with sand)
0 I | ! |
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Cons strai
Tests omlal.*n %l.ram rate Block dehydration tests
consolidation tests
Base material Shin-Moji clay
Soliditying material Blast furnace slag cement Type-B (BB)
(cement)
Mixing ratio of 0%,50 %, 60 % 50 %, 60 %
solidifying material
Initia] water content 200 %
¢ 540 mm, /940 mm
Specimen size ¢ 60 mm, 720 mm | (Dehydration rod: ¢ 25 mm,
h940 mm, n =19)
Loading speed 0.03 ~ 0.04 %/min -
Maximum IMPa (10 min)
consolidation 5 MPa —2 MPa (10 min)
pressure —5 MPa
(unit: mm) Piston Throwing port  Drainage rod
[ = e <,>E K
2 < | [ ae e
T T [Sel il
= LRI y
= A0 o 8
; [ 1\ *100
\ 1374 490 | 1000 | Waterflow
I U 1
v a N VIR
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Shin-Moji clay
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1 Shin-Moji clay_BB60%
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Consolidation pressure p (kPa)

K-3 e-logp HiR
T1640%7, ARIRA 1 TI63000CTh o7, F£T-, BASREK
HEE DT, FERIGERT E& TR (SMPafEfI%) 124
i (Ca®, Mg¥, K', Na') DA AL Atz 7 L—2A
JRFISEEIC K 0 RE Lz, SO 126w, 3B 1IN
Wl T = 7 LKERHR & B R 120 DFNG TRA



%, 200[E/53 CIRFRIHR & 5 L7 RN 2 0.22 7R T 7 ¢
SV — "G U 7l A F -

() TRy {EREEER

F1 AT LY, 7 vy 7GR & St
L7=. (1) (ORI VT, P& K% 200 %1278
LN OB - B EFRSNATo720%, B2 1IR3
KENEIEE I E AR S B2 A LT, EEMIRE D
FERBAAA £ CORTERIIT 40-50 HFEE TH 7=, ik
B AR Y,  IIERFOBIASERED 72 D DR E 7%
& L7z, BiKFRIZEAS 25 mm TH Y, 100 mm HFETIE
=ATIRIZ 19 ARFCE U7z, BKERIZIZER 2 mm F2EED
% 30mm MR T 4 HENZZET, EEFOHEKE rTHE
L7z, BEEICEIMRA L2 A%, SdemErERI
L HRBIOME AL T2, YEHIEZNL IMPa % 10 43
M, 2MPa % 10 %3], 5MPa % 2r $EIZ X 0 [EFEE 100 %
CHESIND FTHKE T2 [EEK THRE, Bk
PG 50 %C 220 43, 60 % T 208 43 Cdho7-.

3. BV HEEEEHARDER

-3 |Z e-logp HifRZ 9. RESGHICBEL QL E5E
JEF1%9 50 kPa AR RIB I KEARAN B U=, [HEkT
IRA T, 1RG50 %O RIS /749 100 kPa LA
[, 60%ITFRES 3K 70 kPa LK, [EAREOICIHD L=,
B ZRG LT-5a, TR0V NS WERED RS
DAZRIBEEDNB 32208, RIEA TITEEHIBRE T
B RIBREE AN U, OB/ LT-.

B-4\Z T Ip & R R . ORER, B-5icp &
JEEfR e DBR, B-6IZ R OfFR e & Bk f%R
BhOBRE T, RBERIZ L ENRA LN,
o, My, kDIFEEET)Z & OYXE A TR-BITRT.

B-4DHEFEERE R L, EAHRES OFHEIZRH &
FIESOENH DA, SFOFREHIERFES1100 kPall
W TEMEA AR L, 100kPaH5SMPax TTC, 103 mYkN
25 10° mYkNFREE A Uz, BEUEAHES L Oomld,
JEREE NN 5 EREAG TR0 K& e dEmcH
v, 4-5MPaDBRECIIEUAIEG#50 %, 60 %EiE
WCHRIRA 025005, 33METH-7=. Ziud, Bkt
RAEENEEE THICEIE Lz ik, B8»hDh
D X IZFE—ENCBOTHRIES X 0 b
KxL, THROHLKEOT AV NS Aotz 2 LIk
T5HEEZLND. K5 OFEERHIZBE LT, m&
D HILHONTNDD, EUEMIRES LDl IEEE D
e T oA R L. £, BUEMIRS
DedIREA T L U CEVEAIZH Y, B MRS
#50 %, 60 % T, 4-SMPalFFdDeld, RIEAEHIRL T
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1
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Consolidation pressure p (kPa)

X5 LS p & EREREL o, DBILR

7
Shin-Moji clay_BB50%
6 e = 1.1343log, ok + 7.8942 AL A p,
R2=0.900 N LAA
8°A
5
Y
.8
g
g 4
3
S 3
Shin-Moji clay_BB60%
2 5 = 1.2685log, ok + 7.7404
n 2 R=0975
1 N
Shin-Moji clay
0 | | | |
101 1010 10 10°% 107 100

Permeabilirty k (m/s)
B-6 MRk e & FRERE K DBIR
R-3 EOT B R R OME

P on the test ¢, (mm’/min) m, (10° m*/kN) k (10" m/s)
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/BB content 0% 50% 60% 0% 50% 60% 0% 50% 60%

Mean btew. 0-5 MPa| 7.57 | 82.59 |109.36 | 74.34 | 56.47 |113.76 | 60.93 | 1679.25 | 2397.50

Mean btew. 0-1 MPa| 6.46 |107.63 [152.90 |105.81 | 78.84 |173.63 | 79.37 [2362.03 |4240.45

Mean btew. 1-2MPa| 9.16 | 29.61 | 46.92 [ 6.75 | 12.92 | 19.02 | 9.69 54.10 | 114.24

Mean btew. 2-3 MPa| 12.73 | 20.92 | 29.98 | 4.01 8.17 7.74 577 24.99 52.79
Mean btew. 3-4 MPa| 9.02 | 23.26 | 28.50 | 3.17 6.55 [ 11.80 | 3.99 14.75 34.23
Mean btew. 4-5MPa| 9.92 | 16.21 | 2424 | 2.05 514 | 691 2.81 10.32 24.56
Mean btew. 2-5 MPa| 10.69 | 22.91 | 28.42 | 3.18 9.11 9.35 4.55 31.25 40.01

FNFNRILOIME, 30MEREL otz FT2, B-6D%
AREFERIZBI LU, EEMIES L CTHRIBS T,
BREE DD & HA T DM AR L, I T)5 MPa
D EEDKE, RS T, EUEAS50%, 60 %A EIE
FUT224X10M, 934X 10M, 201X 10°msTH Y, [Et
MERAET D EREL edEmE R LT BUEMIES

DX, JEERLE) BIEETT)1 MPaf & £ CIRREH
50 %, 60 %EIVEI6TME, 12095 L 720, [T L [k
DT U CUOVRWIADRD R 8 < 7oz, [EBEIESS
MPalRFDE LIRS L O TR OKE, REG L



B U CEALEIRIB.68(%, 8755 Tho7z.

4. A A UKBBEIZL DFEKFRDIMETE

(1) BKEBOHETE

B-7\ EY AR S TR BRI T DO ASHAMERG A A
(Ca¥, Mg, K*, Na*) DA AL RHRER NI HA A
RMREDOLGFETH DA 4 v KR & (Cation
Exchange Capacity, CEC) /<9 7235, B-7ITIERIEAS T
DIEERBFRIOT — X bR LTS, B78Y, THEK
THRIZIEL, BAY NMCEENDZNENDA T MK
BN L2, ZhuE, B AV hOKFEIFIZ LD A
FUNERRICZ L L2 L, T E IR K
(ZIFE LT SFERG A A 2 DSIEB K RICHE S - 2 &
DRRTEEZZ BND. KLk OE A v MRS,
BEb U O LT Bl A 2SS iy, EUEAR A =R
50 % £ 60 %A T42-85%, 5.7-83 %K L, CEC
ITEBRICTNZN19.33 %, 499 %IE T L7-.

Z OFERA VT, Komine 500 Z KR HE A FE
MR ECHEACE 2 L0 IBELER (D -@) %
v, EUMIEASIC L DA AL SRR EDO B E BB L
Te KR DUCEN R A HEE LTz,

k=$2i=§?h§§+, [EXCiki] (D

T ZUT, ko BKERER (mfs), EXC;: AHAMERG A A i D
MR (meg/g) , (113 Ca*, Mg¥, K*, Na"), CEC :
WA A M R (meqlg), ki @ WA A DB KIREET
555 (mhs). k13 Q) TREND.

L Ja N2
ki = (2d) @

T TS, Yo BRI ER O DB AFE TR, (Pa/m),
L+ FETRETRERI DK OREHLREL (Pa - s). k = FKEREL
(m/s), di 13, Kh RO TEARBLS e 7 /L 19 TR LTz,

_ ex10® 3)
Giyaw/gxS
22T, e EEOEREIESD & & OREIORIRE, G-

TRiFHE b L <URRA LOWE, ¢ EAMRE (=

9.81 m/s?), S: Rl & M L7z bhaRmfE (mYg). £72,

S IISCER DORZMERS T2 5 F 7o\ E O HEFRER & iR

PERFOBURE RS, @) »oREH LA

S'=(0.83 w,—11.58) X 100/ (100 + o )+S. X /(100 + &) (4)

T ZUZ, we iABOWRMERA (%), a: 2 A MEGE,

S. : kA A2~ B RO (0375 mYg).

i

2) BKEHDEANE & HEEDLLE
-8 | FEAETRBRAN CIE LT A A B s B A T
R U 7od /KRB k ORI & FEMHO iz~
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10 ¢

Before consolidation test

Cation exchange capacity (meq/g-dry)

Exchangeable capacity of cation (meq/g-dry)

104 Shin-Moji clay

Shin-Moji
clay_BB50%

JEFERBRRIR DA A L IR

Shin-Moji
clay_BB60%

-7

[ ® Shin-Moji clay © BB50% A BB60% |

§'= OV

|187=5

Void ratio e
S
=
2
°
5
=

2 ,f@a NS PR
B L e
b s sZ0ms s -oois
o Line:estimated by EXC; at 0 MPa
0 | | Plot: estimated by EXC; at 5 MPa
101 10-10 10 108 107 10>
Permeabilirty & (m/s)

K-8 BAREREDIFNIE & HEE RO e

-8 FEEBDOBAS OMPa KD A AL AR BA FAWC, 7
2 [ 23 SMPa IRRDA AL AR &% VTR L7 4
EETHD. [EEAREBRAIS TA AL SRE B O 4
AR EIZEAL LTS, Q) (3) OB 41
10" mFREETH Y, A A 2eHagy e & g UCIERIZ/
SV, BB OHEERITIZ & A EBD 2N &
WD E TpoTe, Ei, HEEE & FHIEZ i 5 &,

HEEMEITFEAE L D b 107 — 103 (5N S <HEE SR
7o, ZORKE LT, SBERFOR R ORdm 2 kic
KB KFHEDOEL BB L QRN &, K @) Dkt
KIAFE S IZBWT, A AL Az mo IR O LI
LA EEB L TWVWZ ERNEZ NS, £ZT,

JFEERBRRTOA A AR EE AT, S OfEE L L
TNT AN o 7L ERT- k OREEM A2 F N EUR
. BB ORI, B OFEC LY k38D S
DIEEFZEET 20, X @) THEIND S D02-0.02 %
DOHFPATH -1, EBESDEINT S &, HEEMH & 20
ED LD EINTHMEENCH D Z EDRALNE o7z,

HE~TC, AAVHEEE T k ZHEET D551,

JEEHBR T OGO, B & A A AR D
ZAUIZ X D LR HFEOREA L2 BIET 20 E N H 5.

5. 70wy {EREERIER & IGHIRHKIER

(1) FBvIDOEE- L TERE%

-9, E-10 DEAMN (@)IZELAIES=E 50 %, 60 %D
Ty 7 O] - [EEERHR AT, P OISR,
JE#EE 7 1 MPa % 10 4318, 2 MPa % 10 73fi, 5MPa %



2t {EIT IV EERE 100 % &HIE S D £ CEH S E 72k
TRAZRLTWD. 28 HEIC X 0 HIE LT BBl T &
%, 50 %, 60 % TN T557.2 mm, 582.0 mm Th-o
7o, JEBER THREORIBRELE 50 % T 1.465, 60%C 1.497 &
FFEEChH o7, RA T, EOT AT ERBROR R
ZFHWTE LB ¢, BEOT v w7 ORFE -
JEEERR OV HRIC K VRN L oo 273,V HIET
FHA LT B IE T & dioo & FERIOTE T &% i3 2
L, WTNORAFETHRIZEDN 1 mm F2E, 4mm f2EE L
Tpotolz®, JtiEEAWASZ ST LWL, ik
TRDT= 100 735 ¢, = (0.848 X (H 2P too (H' = WA
EE) 1TV o ZRHE L. EOT B EEERBR P O
[HIBREE e 1B ARERE D H X Llogiok (ZHEBI3 2 D &K
EL, B-6 IR EOT AEEEFERD logiok - e BIR
ERWCT vy 7 8EROFE KR k 2HEEL. 7
7 7 OEFEOT 7 EAERE )0 G IFEIEREREL my &
HEL, k& mnb o ZRM L. KPP o* HOfEIT,

BWARESNCIT D o DFEBEZRL TS 54 L0,
Ty 7 OFRESS ¢t ETHRH L ¢, 1% 1 MPa, 2
MPa {EFIRF DK DFEEAE K E T, EBOT BT
ERBRD logiok - e BRZE W= F5715D 1 MPa, 2 MPa
HRIOMEE B 72, RIS 5 LRI &

DRI DI K OEUEDFABIZ LY o, VNS <o Tz

BEUEAEAZE 60 %D 7 & v 77 0 5 MPa KD ¢, DF-HIfE
%, 50%D7 87 D4 ERRESVMEE 72 o7

(2) TETHIRBEEKEERR

IN—=F TV R L— TIEDEERNT 24T 5 BRIV S
D TREE K E R & 7 0 7 KO AT | i
A U7 BiAKFEAB-2 19 & 5 72 IE=AFIRICECLE L,
ERIE G E DK &2 AR U 7255 OREIRIBKE v 1X
Barron' (2 L > T (5)D X 9 1Tz

i Lo B B

T ZUT, ret RL—%, 1 RL— U A,
n=dJjd, THY, u DEF FL—DER d, BLOE
L—r OFRWEKE: d, 22 IO THEIHATREL 72 5. FdRhik
HKIZET 2 FHIEEE U3 (6) 12> TERSND.

U, = 1-exp {F(iﬁL} (6)
L7 = VLD AR o ZMFE (=32/mx(k k)< (HIr,)),
kiky: RU—2 ERETOBKREOW, T, : Wi =
ent/dR). AGsCOfNTCIE, Bk e lz—EL L, 7=
VLD RE o A FEEET I LTz

X-9, B-10 I2F&k4 OfEZ I EEAE L SET
fiRhT U7 BE-pE P A~ 3. B9, B-10 kv, v
NOBEUAIEARIZBN TS, JEEREOFRANE & b
—ET 5 ¢, 1% 30mm¥min FE TH -7, ZOfEIE, Eb
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Time (min)
01 1 10 100 1000

0 T
ooy ¢,~19.18 mm¥min
g
100 %,»
B %
£ 200 Ny e=30 mm
(,} ’
5 4 ¢,=151.71 mm¥min
2 300 } \
B €,7294.89 mm¥min | 7
3 A\ Measured value
2 400 %
,51936.20 mm¥min \
500 \
600

B9 M &I T EOBHR (EUATRINE 50 %)

Time (min)
0.1 1 10 100 1000
0 T T T
Measured value
- 100 =30 mmmin
£
£ 200
2 = 71.70 mm¥min
=
Z 300
2 ¢, 148.65 mm*/min
3 400 2
€= 1096.12 mm¥min
500
600

B-10 W &L TEORR (EAAINE 60 %)
=4 EEDUKE(CELT & 7 ORI o, HEEME

Content of BB >|  50% 60%
Root 1 method 976.56 | 1434.90
Mean betw. 1-5 MPa 15171 | 71748
Mean betw. 1 MPa’ 1936.20 | 8534.34
Mean betw. 2 MPa’ i 2489 | 109612
Mean betw. 5 MPa’ 19.18 71.70
Mean betw. 1-2 MPa’ 1104.59 | 4756.19
Mean betw. 2-5 MPa~ 37.97 148.65

*Relationships between k and e used in the process of calculating ¢ |
are based on constant strain rate consolidation tests.

MHEAHE 50 %DA TIXEOT Al BB O[5
J£711 - 2 MPa @ ¢, DIFEHHEIZ, 60 %DEE ClIEEE
712 -5 MPa @ ¢, DNEFEEEIAEYS 5. 2o &h
5, BB R BRORE B B EU AR 7 1 7
D o, WHEET H7-0120F, 1 MPa LV K&EVEREAIC
BIFD e, ZHANWD E LW LRIz,

6. F&H

AGRSUTHE,  Ea /KO 2 IR E LB 5 B
[EBIRFEIOHEEZ BRI E LT, O Al AR,
7 L— NEAOGRER B L ORI R & O 72
KT AT -T2, GoNIfaa L TR
(1) FF e CEREL L7k HIZE A & L TRl AT 7

AV B HEEARS LM BIOEOT B R
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ESTIMATION ON COEFFICIENT OF CONSOLIDATION AND PERMEABILITY
DURING DEHYDRATION OF DREDGED CLAY

Zentaro FURUKAWA, Kiyonobu KASAMA, Yoshihisa SUGIMURA, Kazushi
HAYASHI, Tomoyuki NISHINO, Yasuo KASUGALI, Masaaki KATAGIRI and
Yoshito TAKATA

Authors have been developing a technique to make high-strength soil concrete block using high-
pressure dehydration apparatus with a radial drainage system. Constant strain rate consolidation tests
were conducted for solidified treated soil mixed with dredged clay and blast furnace slag cement class
B (BB) for clarifying the relationships between consolidation pressure p and coefficient of consolidation
¢/ permeability k. In addition, permeability k of the materials were estimated from exchangeable
capacity of cations measured before and after the consolidation tests. Coefficient of consolidation cv
during block manufacturing tests were estimated by parametrically calculating time and settlement
curves using radial drainage theory. Following results were obtained from this study. (1) when estimating
k using ion exchange capacity, it was found necessary to take into account changes over time in specific
surface area due to pore structure and solidification. (2) it was suggested that a ¢, greater than 1 MPa of
working pressure in the constant-strain consolidation test should be used to estimate the ¢, of the block.
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