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On the applicability of some settlement prediction methods
to the soft Ariake clay ground

by

Yoshihiko TANABASHI*, Toshihiro MAWATARI**, Keinosuke GOTOH*,
Kazuya YASUHARA*** and Hiroyuki KOUNQ****

The Ariake clay, i. e. the soft marine alluvial clay, is sedimented along the Ariake Sea, especially in

the Saga plain, Kyushu, Japan.

It is well-known as one of the most problematic soils in Japan, because

of its high sensitivity and remarkable secondary compression. Therefore, an established method for

settlement prediction is necessary as well as developing a countermeasure to control long-term

settlement.

This paper describes three case histories on the settlement of the Ariake clay ground. The main

purpose of this paper is to compare the observed settlements with calculated settlements by six

’ prediction methods proposed by Miyagawa, Hoshino, Asaoka, Terzaghi, Yasuhara and Tanabashi.

The applicabilities and the features of each prediction method have been clarified from comparison

~ of predicted results with observed settlements.

1. AN &

o O R T 2 ERE (B L) 3,
FEdEEDSR &  ZFI/NE L RERPEE SRS
HIETHS., koT, BEFE L 2HBEBNEL

{, WFHEMEDY, 1K BEEEYE LS
REZ B0, “REBEEEL LT FEIED T
EETHD. XRE TR, Bt & 2B -LHE (B
B, BA, HE5EO 38 o TREEsc, 2K
HETPHEIG: E BAEOR TR (STl | SR
R 6 4 A28HZH
* HERERITER
** PR
o ORIBAKFE

were RBEE

Y, BANRY, WS, BAITHE AR, ©R
EO)REHT 3, FRETLOTFRZEIC L 2 FHEELE
BIE L OHEs 5, TRENOR, Bkt~ 0H
P, PESE BT 5.

WL, OF ORI L RO
EELAETH B, LidsoT, Whto+BETEE
OEMEDMRHIC T, B RHEKEL2EEB L 78K
B (5703 2RSRHE00R) OREATAXCHS. M
B, SREBRY VY vy —OBREKE CER



242 MifEHEE - BRI - REECE - RIF—& - WIS

T3 L OIS, BEOPFERTHSMISNTEL
Mtk £ DD FRUTERE R T 5 720D AR AR
BWEIL, BLICEEE FEM #5370 7 5 Al
BB RATEZRRREL T AEY, I, KRR 2H
W, HYEL b E OB E S 2 3 ERLE O
TFE?, RERZULTOFEY 2BCT> T3,

2. REFRE

R (BOBMERS 09 AEFEIBIR) OERLO®
BIIXBOICELVWOT, 22 TREROAZERET
3.

V9% % BMERS L R E = B R U - BMERS
75k, BREOTAES dv, EARREABOT 28
5 dyid, RRTERE 2,

{dv} [dv}‘"[dv}”" {dvc}e {me
dy dy dy dy. dya
ave|” [dval|”
+ + 1)
d?'c d)’d

LW, TH74v 7R e, d BERTHEEEILTHE
53 dp, E/NEEEAMIGHIES dg kD ECZ0F
HEFEERL, LY T71av IR e, vp RENTIO
T HOWM: - RER R U 8BRS OUT, Bi
B EBEFR) B EWRT 5. drés dri % neglect ThH
&, ENEFEEHERERQ) TEZ NS,

rﬂ_rssﬂrﬂ+F?£WH@]
dy 0 S¢lldq 0 P || dg
Se S4l[dp]
St E
0 Ss dq
222, Sey Say SsiFFNZTNEMHC L 2BHEOT A
Vey T AVEY VY —vy, IENEBEAROT Ay 588
DOECRT I EBRTR/ETHY, Y749 7R eld
Db OBWMERES, vp FBERSCET 2 RHEE
Ry 3,

FICTTEAE A I E R B xyz 2 Lo B ED
BEMIE O T ARG, Q@) TE26N5.

dex Cn Ciz Culjdox
dEy =|Ca Czn Cul|doy
_dEz Ca Ci2 Css|do:

‘d)’yz 2( Con— Czs) 0 01| doye
d)’zx = 0 2( Caz— Csl) 0| drzx
| d7xy 0 2(Cu— Ci2) {| dxy

3!

Cu={(Sc+38s)+v2S4}/9

Co2=(Sc+3S5)/9

Css={(Sc+3Ss)—v2S4}/9
Cas={(25.—3S,)—V254}/18
Ca={(25:—3Ss)+v2S54}/18
Cr2=(25.—3S5)/18 (3)?

1
1+e
1

Se=SttSE =Xl (- e/ )™

Su=S&+ Sy = xi{o+u(t/tﬁ>l—“}

1+e

Ss: vpz_(y+

No —ms
m{t/tfs)l }
(3)®
ER, pBRENEEGALTH YRR TEZ 505,

l+e

1=/ b=y {(0s—c2F (0= 02+ (0= )"
+6(z3e+ 2+ )} P/ {(0x+ 0y +02)/3} (4)
7z, B e BRROFAERHES.
ei=ei1—dv(1+ei) ®)

7B, RQHRDA, & 1, v, Mo, Nol3BHEEEM T X —
THY, me ma, mAIRFNT A—F—Th 5.
37‘2 tfc, tfd, tfs@iikﬁfi%é‘n%.

He ne He d
tfc= Xt*, tfd= X t*
H* o+

H. /\™
tfs___ X t* (6)
H*

Z 2, H* 3G OB SHORER, H 38 ER0F
ShEkEERE, *RENBRICBIT 2 —HEMS YYD
DHERETH B, £72 ne, nay nslETEHEIF S
A—F—TH5.

3. BHEFRE
FAUREETHEOMBER2 UTENT S, 282
L, BREE (FvY7¥) BANROTERT S,

3. 1 MehigiE
B, BEsSET L TBORT IRHROR %
Eprl, kA252 T3,

Se=Sot+—"+ +bt

Sr= So—i-— (7



EUIRG T 2 /AN U TAREE T PRI & BUE TR & OERAMEORES 243

ZZz,
S EERZIt KB BUETE
Sr . BREULTE
So A TE (BEIHTSETROWTE)
0, b EREDT 4 v T4 YT EDEBBNET
A

B e & HWWT S.OBHBIIE 2 5%, FH 7 —
FREET DL, HTLL =003 S;=0L%5
R, 22T, AEOEME t=0L{REL, ZORKO
SEERTFT—F S Sok R B, KT t/(Se—So)=
a+bt DEAREFAL T, t/(S:—So) & t DEZE LI
BllSEE7oy ML, RANTEEICLD o, bERD
5.

3. 2 BE%
B, BBt X AW TE S, BT S:
LRSI AR T OME D kB L LT, RRAZ
BELTWS,

Akt
S =Si+ 8
‘ JI+Ft ®
IR, AkRIEEEO7 4 v T4k RES
WNTRA—F —
N EEET S L
t 1 1

(St_si)z“‘Azkz+Azt (9)
RO &Y, t/(Si—SPrtOEELCBEAEE2S
gy L, BNTREKIZED A, EKRESD,

3. 3 R

B, R OBRE T 2 EEE T e &, 1
DOETOBEE (T 2B LT Ee-1, 2 DHIOE
Bl £ 2 B TR, OBf% %, XX TEZ
Tn3,

0;=Rot+BiX0;-1+ B2 X 0;-2 (10)

==t —t,=At L TDEE, BEWHALEENT:
BERIZ D 5 (052, 051, 0)EERERZFTHLTT—
Y OMEPBERT 2, Kz, ZHBEFLECOWTERR
FEEITY. X=p50, Y=p,01, Z=p;LEE, Sk%&
X D58, So® X & Y OESEE LTI,

B =(SXZSYZ - Sxyszx)/(SXZSyz— Sxyz)
B2=(SzxSv*— SxrSvz)/(Sx®Sy*— Sxr?) (11)

B0=Z—ﬂ1 Y‘BzX

ﬁ)fo, :80, Bl; 327:73\‘45%013&3 5. %%%—Fibi’ iﬁ(lZ)
Wk ORES.

szﬂo/(l-,gl_lgz) (12)
HEOF =y 7 OFEE LT, RP*— AR —F=0D1R
Ry, R, (MR 2HWT, 2hoed e 1 ofed
37k (EEEEHEA=INR/AL, =1nR:y/At H2LIZ
BOETHAL I L) 2HRTSE., ZOL EXTFRAPK

U7 LB 5, % Tz, EEHEOFELEBITY, (052
0i-1, PN BHERL, B EITO L bERETH 3,

3. 4 REEK
FRIE, —REFBRRBIBI 2 -REELEDE
TO—RITEFEL TEHEIEEZREL T3, Bjerrum
DWW TS L nE, HEHBOETOT Aenld, B
H%E%Ufﬁ€vi & Eﬁ_ﬁ[{ﬁﬁufﬁsvd & @ihé‘bﬁ'
WkoT, KADLSwEEIh 5,
Aey=Aey:+Acwq (13)
ZD B, Ay ldBTEEMERE mo 2T
ASvi=MUAG;)=mu(A0v—Au) (14)

LRTZENTES, —77, BEVT Seald3dPTO
BIEHAGwWIZ & > T

Aeva=myACva (15)

LRTIERT D, DA IS 6t 54EU 2
TREFC L 0T OEMENTHY, XA Lo
T5z2on3,

tl CalCc
AO"vd=A6u{(%) —1} (16)

R, WTKHSTL20T2RROLIKCES.

tl CalCc
ASD=My|iAdvUo‘+A6u{(K) "l}jl an

>
k_.L__Q(_,

o R (day)

to : AT (1day)

Co : BRI (cm?/day)
C. : FEfETEE

mo | ARRFERRRE (cm?/kef)
Co ? ZRIERETEE

Us . EHE



244 HRRE - BIERE - BRI - TR - Wk

4, ETFEHRIEROHE
4,1 EBHKX .

BB MK OB WER % Fig. 110, LH7—5 %
Table 1 IZ7RT.

AEEY BHEER) %, Fig. 1rPoAR - B+ 158
19604 4 H 25250 H ORI CHET S, 115 RIKRE &
N, BaE-EL 225197144 4 A» 5 365H THIL S
nN=-bOThs, iz Tablel FOFTET— 513, 4L
THIBDZNTH 5.

4, 2 Rt

AEBXORENER % Fig. 212, TEF—5 %
Table 2 Z/RT,

AHEEY GUJIRRS) i, Fig. 2 fhokkt 1451990
F£1H220H» 5218/, Bt 255199141 Hl4H» S
UEBTH T EN=bDTH5, Table 24d, Bt 1
MBIHIOFRTICBIZ2LET - Th5.

L 12,0 6.5 ) , 5.0

I

T
masonry 4.0 5.0
retaining
wall

+2.0

counter
weight

Fig. 1 Cross section of the embankment at
KASHIMA.

Table 1 Given soil parameters at KASHIMA
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Fig. 3 Cross section of the embankment at
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Fig. 2 Cross section of the embankment at
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Table 4 Determined parameters at KASHIMA
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Table 7 Parameters of TANABASHI Method at

SHIROISHI
Layer’s Ce Cs A I’
No.
1 1.55 0.171 | 0.673 | 0.0742
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3 1.61 0.177 | 0.699 | 0.0768
4 1.29 0.142 0.560 | 0.0616
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Fig. 11 Observed and calculated settlements at
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Table 9 Features of each prediction method
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