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Abstract

In this work, to evaluate the deformation characteristics of Hachirogata clay, soil tests such as one dimensional consolida-
tion test and so on were conducted. Although this Hachirogata clay sample contained much sand and less clay from the grain
size test result, it was found that the sample has high liquid limit, plasticity index, and natural water content. About the derived
parameters from the consolidation test, the coefficient of volume compressibility, the coeflicient of consolidation, and the coef-
ficient of permeability were in the range of 10~*-10"*m*/kN, 5-100cm’/d and 10°~10"" cm/s, respectively. Compared with other
clay samples, Hachirogata clay had low consolidation rate and permeability and high volume compressibility. Furthermore, as a
result of analyzing the secondary consolidation behavior in which the strain progresses under a constant load, it was found that
Hachirogata clay has high secondary consolidation rate. In addition, assuming the virtual ground composed of Hachirogata clay,
the theoretical curve, and the settlement curve considering the secondary consolidation deformation amount were evaluated
when the embankment load corresponding to the earth pressure was loaded on this virtual ground. The soil constant required
for the calculation was the constant obtained from this consolidation test. It was clarified that it takes a long time to complete
primary consolidation, and that the settlement increases when secondary consolidation starts early.

From the above results, it was confirmed that consolidation deformation of Hachirogata clay takes a long time, the
amount of deformation increases, and the deformation continues over time after the main deformation is completed.

Key Words: Hachirogata clay, differential settlement, consolidation, coeflicient of secondary consolidation, theoretical analysis

1. £AHE

HRES 200K IR SRS & 50E T 2 54, REVLT
RIRHIE P AR E MBS 2 5. NEETHHtE, FkH
WLVEER D HAUG W 2 35S LT s, D TA
BRUESIE, JVEBMI & X h, fRIAI22,024ha &0 5 FEE
WHZKNTHARZE DA #5352 Th 7. TON
BRI EERIN &R 20 & it U 72 2012 K - TIEIK
SN 7zBERSORELEOWHMTH D, MBS THA
WEHMLE TOBRRAKITYE & 72 7 OKREZRED

TE4-5m, I TR S IR MR 2o EoRs 1V 3
IZEDLNTWDE E WS THIIE L 724 F %242 Tz,
FDDEL S ABBHOTFHERI VLN TED,
1957 124 7 v & O xSRI O Fiffitn )1 % 15 Il
DOHEEFE L UCHEE ST E RS . &
TLE, THIEF20F0HE2H L1977 R0 1L %>
7z, 29 UTI/UERIHA D MRS AR 1 FE 17,229 ha O K Hb
TRt hzY. LaLl, ABETHIBIZW TR
40m P O WREF RS TR A AEAE T B 728, AR gk
7 & ORERBEWCRIIZ b2 2 REE FAE L Tn

20194F (AAIJCHE) 10 H 8 H32ft, 20194F (HAICAE) 12 H4 H32H8

doi: 10.11362/jcssjnendokagaku.59.1_10



$59% 515 (2020)

JCBRERY - il oD [E B A8 TR 11

ATWT—?

Fig. 1 Differential settlement of channel (Some parts are deformed while others are not so deformed. This phenomenon has

accelerated the channel degradation.)
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Table 1 Physical properties of Hachirogata clay
Sample Depth s Grain Size (%) wy Wp I I W,
No. (cm) (g/cm’) Clay Silt Sand (%) (%) ’ ' (%)
A-1 120 2.566 19.4 21.3 58.8 77.9 33.5 443 0.55 58.0
A-2 170 2.504 21.3 36.3 41.9 108.0 38.4 69.6 0.72 88.8
B-1 100 2.525 9.7 20.6 68.5 64.0 27.7 36.3 0.67 52.1
B-2 120 2.511 11.7 22.5 65.1 62.2 29.6 32.6 0.52 46.4
B-3 160 2.591 17.3 17.9 64.6 67.2 30.3 36.9 1.05 69.0
C-1 130 2.573 19.4 28.0 52.2 87.0 36.7 50.3 0.93 83.5
C-2 170 2.591 11.8 0.0 87.6 46.0 21.3 24.6 1.82 66.1

ps: soil particle density, wy: liquid limit, w,: plastic limit, I,: plasticity index, I;: liquidity index, w,: natural water content
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Table 2 Physical properties of other clayey soils

Sample ps (g/cm®) wy (%) wp (%) I, I wy (%)
Ariake Clay 2.642 130.3 46.9 834 0.57 94.8
Aso Loam 2.707 115.6 51.6 64.0 0.86 106.8
Kaolin 2.650 71.5 27.7 43.8 0.83 70.1
Serisite 2.835 55.8 28.5 27.3 0.71 47.9

w,: water content at consolidation test
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NERE & [FRRIZ A A ) v, filffa—24, Y%A+, BH
it JUERER L DNEIZ Cld K E WMl &R L7z KA
TR L LB HRAER 1. Ch 2720, KiL8im
T, FRORIOAKIRRE, A 4 VUK, LRI & O
LIS OIRAE DAL E AR E O IZ KIE§ 2
EZoNh50, I KIEEZ XS & - Ea0 T
IZHT MR TOBBI LA 54613, “RIEE#E
ERE T O R IR & R TR IS T 5 &
Z 6N, SHORIGARIOLEM I KU o+ Mk
HOFEM R ERBE T — 2 OEE BNESLETH
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3.5 {RAE/\EBEH LB OERERE O
S%EERNEMORBRTTbN S Z & & &HEIZ, A
BRVETRE L CHERC X - AR AR A AR U, HU O %4
R OFHI A 1T - 72, AR IO WX, UERERS L
OB LG IcH E 2zl kO 28w L, Z o
B WD TR OIS A A R L 72 & X DIEE O HEST
IZODWCHGRIRR & TXKIEE AT A B L 220 TR
RS REEEROFEICIIIEFERC. 2HN
HEAERAL, EEMGRRE “KEEEE RO
TREDRE 7=,

= 2

S=S; [1—zMzexp(—M2Tv)] (1)
m=0

S,=H,-S,—H,(1+C+C,logt) (2)

22U, SITPHERHIAR A SR B UL TR, SHdmA T
B, M=n/2 2m+1), T 3BFRIRE, S, 3 _RKIEHEZE
&, H 3Pk EE (5.000m), H I3 52ER 1 ke
% (=H,/ (1+e,) =1.269m), S, i3 " KIEZEDFHMG L 720
DT, ClE ZRITERMGIRFOIFE & L TR X D FEE
ENBRE, Co T KIEFERE, 13 RIEERAGLARE
DIEETH 5. “RKIEEAZEL 20k Fatid Rid2 A%
M43z TRE 3.

ZZTREEE R B0, CRKEBEOBBEEIET S
ZEThD., M, “WEBE - RITER T HRICRE
THEREXIND. LI LA, —REZEHIZIRE
2 RIEBEO RV IR A S 8 X T 2 7212 8,
—KIEBERICRA T 5 “RIEEZF BT TE Z0.
L7225 T, ARWFZETITHHIZ RS U270, 80, 90%
BHC RIEEDS PGS 5 &E L, “XKIEEBEER RO
Mizfr -7z, AP, GHRICHIA L7239 4 -2 Th 5.
WE RO+ 40 [E py 7 20kN/m?,  JE ikl O ek Bk 5
T Cd B aER 01 & PR LS T A g 13 20kN/m” &
L7z PIREIBR e, HEMEIREC, EHFREC, —K
TEBREL Co (TR R DI B GERA & 15 6 N7l % $RH
L, Zh Z$294,0.85,00005 (m*d), 0.04& L 7=
ks, BB O EE RS RKE R T fafmillo s
Salb—vavenhdLkie, C, ColioWWTIEiRK
iz, c 3R/ MEEZRHAL T2,

Lidoffiz AL, Bmihie “XIEEREBEL 2
W% 77 7L 2 DA Fig. 9 Th 5. mALT
HS1303255mTh 5. XML EEGRULEE, HEHR,
—RHER, NSRRI T h U=70, 80, 90% 12 KT
BEHRPIA L 72 LR L 7L PR Ch 5. “XKIEEEH
52 LIl > THRLND I FllifE, EEORT%
FHERT A2 enbrb. Mrobnrsd ko, M
SRR T £ TISRT70E2 1B Z e EE SN2 & (K
HORE) 76, HBOEEPEIMMkET 2 Z 2T
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DENMNZI K> TRE DM TERLEL 5> TV B, 7044
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Fig. 9 Evaluation of consolidation deformation in virtual
Hachirogata clay ground

WO AR O PE N R, U=70% 12364 C0.359m,
U=80% = ¥51C0.352m, U=90% |2 %51 T 0.343m & &
D, ZREESTHNCHBT 2IZEUMTEIARELS KD
Zenbh B, ZO0 RITEFRMGIE N OZEEIZE L
TRt ARG BETH 5. £/, ZOEBEOHIGIZ
BWTIE, HEAREESmOREMEAEZREL, #EL
RBO TEERAHHLTWEZ 05, SHITNE%E
JEAESBEL, Ao TERE S LU/ h 5
TEERE S L ITRET AT BBEL B B.

4. £EY

AWFFEE, RS T O TR % BTl % 720, %
HU U 7= JCEBERE 508 & FH O CEERS R 12 & B E ek
BIIUODE LR TERR AT > 72, KBTI L
7 BB RG LaORHE D 23 28 2 < K53 DA 2o R+
TH o 7eh, mEOTERE, MHEEES KCAREK
WEESTBZ b o7 JEERBR,» 5K E 5 A
R L O AR A £2 BUZ 10710 mY/kN, TR BB
5-100cm’/d, BEAKBHREIZ107°-10 "cm/s TH - 7.
OREEERBE & T3 &, JUBER T O E SR & EK
BRBURE S, RREIEfEREIE S Ol 2 78 3z 5 -
7z, X 61T, —EME FTOTANETT 5 KIEEE
B DWTIENT % &, R Lo " RITEEE
BB enbhrotz. 2, NEBER L TR X
IR AR & A8 U, RO E B2 R DR & 17 - 72.
PRABHAZ IC DV T, ERERE L O Jg/E 5 m THYE ke
e h mim Ak O A L, 2o 1o
FEZr D% 8 A i L 72 & X OFESEORET IOV THE
AR & TRIEEE R A F R U 2200 N O G %
fiofz, BHRICHET 2 EERIE, ABRE Do h
ERAEMEHL 72, 5 NIRRT RIZ03255m &% D,
—KIEEDPET T 5 ETISN70FOREM 2S5 Z &,
N CRIEE PG 5 LIRS KT 5 2 & 0h
"otz

RS R A &, JESER L OB BB AKEMK
WELRENAESSZ L, TOEEEPKREL KB
&, THICTFEAEEHIET Lz REORKHE & 8
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E

AWFFEIE, HARSiRE S HRUE (C), #EE
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