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In-situ Tests and Settlement Prediction for Filling Work on
Soft Clay Ground Substituted with Light Weight Material

by

Yoshihiko TANABASHI*, Yushiro IWAO**, Hideya MIYAGAWA***,
Motohiko OZAWA**** and Mitsutoshi NAKAMURA *3* %

Light weight substitution is one of the most recommendable countermeasures for filling work on soft
clay ground.

In-site tests of filling work on soft clay grouhd substituted with light weight material were carried out in
the Saga plain, Japan. Light weight material is consist of the Ariake clay, lime and expanded polystyrol
beads and its wet density is 1.1 g/ci.

This paper first compares the observed behavior of in-site tests and the calculated behavior of a stress-
coupling finite element analysis adopting an elasto-viscoplastic model as the soft Ariake clay ground.
Secondly, the demanded parameters to estimate their behavior are determined so as to minimize the
discrepancies in the estimation. Using these parameters a prediction model is constructed, and the
numerical simulation are carried out varying some factors affecting on displacement of the substituted

ground.

This paper’s final aim is a proposal of simple prediction formulae of the settlement and lateral displace- -

ment of the substituted ground, withdrawn the results of the numerical simulation.
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1) sing’=0.81—0.233logPI Kenney(1959)

2) M=6sing/ (3 —sing)

3) A=M/1.75  Korube(1975)

4) K,=0.44+0.42x10-2PI massarsch(1979)
Ko=1 —sing  Jaky(1944)

5) v'=K/(1+K,)

6) e=wG;

7) 1:=Ggrw(1 +w)/(Gew)

8) 0vwi=rizPw

9) OCR=0v,/0v

10) K;=K,(OCR)0-5¢exp—(®1/122)  Alpan (1967)

1) e;=e—2(1—A) I(OCK), OCR=1250CR

12) 2=0.434C,

13) e,=3.782+0.156

14) my=32/ {(1 +ex) (1 +2K)ovw}

15) k=myCyr .

16) to=tg,=H2T,(U=90%) /c.
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18) a=a/(1 +e,) Sekiguchi(1977)

19) vo=a/t Sekiguchi(1977)

20) D=2A/{M(1 +e,) Ohta(1971)

21) 1=0.015+0.007P1

22) logC, (cf/min) = —0.025P1—0. 25+ 1

Fig.4 Flow chart for determination of the demand-
ed parameters ‘
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Table.1 Values of in-put parameters for clay and
joint element

the Ariake clay

D:coefficient of dilatacy 0.0693~0.183
A : irreversibility radio 0.782~0.892
M:critical state parameter " 0.961~1.100
v’ :effective poisson radio 0.361~0.394

kyo! rw:coefficient of permeability of x direction 1.7x 10‘2 m /day
1.7x10~2 m /day

4.260~10.76 tf/ of

kyo/ 7w coefficient of permeability of y direction

- preconsolidation pressure

K,:coefficient of earth pressure at rest 0.556~0. 650
gi:effective overburden pressure 0.260~6. 76 tf/ uf
ki:coefficient of earth pressure at rest in-situ ‘0. 728~1.844

4.414%10-3~8.048x 103
2. 207%10-5~4. 4T4x 105
0.321~0. 651

2.112~3.484

a : coefficient of secondary compression
Vo:initial volumetric strain rate

2 : compression index

&,:void ratio(at preconsolidation)

_joint. element

K=1.093x10¢ K,=1.093x10¢4 K;=0.717
C=0.000 tang =0. 000
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Table. 2 Regression Analysis
between S/D and b/B

TYPE-® | TYPE-® | TYPE-O®

sumple number 5 5 5
gradient 4.36x10"3 —3.82x107% | —3.53x1073
standard deviation of

gradient 4.55%1074 1.68x10=4| 5.00x10°3
intersect 1.02x10-2 8.06x107%| 7.18x1073
standard deviation of

intersect 3.84x1074 1.42%x 104 4.21x1075

2.2 1
e.018 |
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