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Tablel Means and standard deviations of soil parameters

Parameters | Means Standard deviations

log 0N -2.895136x10-1+1.382580Z-7.190219x10-122+1.670053x 10-123 | 0.244
-1.891469x10-2Z4+1.023769x10-3Z5-2.117457x10-5Z6

Dsp 0.3569298-0.01693042Z ) 0.107

logoF, 0.7475127+0.05834805Z 0.345

Table 2 Auto- and cross correlation paramcters

Parameter i, j By i (m)
logioN, logigV | 1.0 | 1.1
Dsp, Dsg 1.0 | 10*
logjoFc. logioFc | 1.0 | 1.3
log N, Dsg 0.70 | 1.0%
logioN, logyoF, | -0.68 | 1.1%
Dsp, logyoF ¢ 081 | 1.0*

* Assumed values
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Table 3 Parameter sensitivity to probability of liquefaction

- Site Pp(Case 1) | Pp,(Case 2)
Okayama 0.0033 0.0022
Gifu 0.0396 0.0377

Case |: considering variability of the soil parameters
and earthquake acccleration

Case 2: considering only variability of

the carthquake acceleration
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Table 4 Optimum sand replacement rate for several life time spans

and detcrministic maximum acceleration values in Okayama

A Life time Life time Life time Acceleration | Acceleration’
=20years =50years =100years | =150gal =200gal
1 0 0 0 0 0.12
5 o 0.10 0.16 0.08 0.20
10 |0.08 0.17 0.20 0.11 " 0.20
220|012 0.20 0.20 0.13 0.20

Table 5 Optimum sand replacement rate for several
life time spans and deterministic maximum
acceleration values in Gifu

A Life time Acceleration
=20years =200gal

1 0 0.12

2 0.13 0.14

4 0.20 0.18
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RELIABILITY DESIGN METHOD OF GROUND IMPROVEMENT FOR
LIQUEFACTION

Shin-ichi NISHIMURA, Hideyoshi SHIMIZU, Hiroaki FUJII and Kiyoshi SHIMADA

A calculation method of probability of liquefaction is proposed in this paper. The spatial variability of soil param-
eters for the dynamic shear strength, N-values, median grain size, fines contents, and the statistical characteristics of the
earthquake occurrence are considered in the analysis. Using this method, the reliability design of the sand compaction
piles is discussed for the ground improvement against the liquefaction. The optimum sand replacement rate is deter- -
mined so as to minimize the total cost.
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