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This paper presents a liquefaction risk analysis in terms of the percent defective in ground improvement. In this paper, the
liquefaction potential of artificially solidified ground is analyzed statistically using Monte Carlo Simulation of the nonlinear
earthquake response analysis considering the spatial variability of soil properties. Damage cost induced by a partial liquefaction in
the solidified ground is estimated based on the reduction of the seismic bearing capacity obtained by random field numerical limit
analysis. The annual liquefaction risk is calculated by multiplying the liquefaction potential with the damage costs caused by a
partial liquefaction. Effects of percent defective in ground improvement on the liquefaction risk of anti-liquefaction ground
investigated using the hazard curve, fragility curve induced by liquefaction, and liquefaction risk curve. Moreover, the percent
defective in ground improvement was discussed from the viewpoint of the quality verification for the construction of
anti-liquefaction ground. Finally, Finally, ideal strength of ground improvement was decided based on minimization of expected

total cost.
Key words: Liquefaction, Risk analysis, Ideal strength
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Table 1 Input parameters

Input parameter Symbol Unit Value
Unconfined Hau kPa 200
compressive strength COVy, 0.2-1.0
Correlation length 0 m random
Poison ratio 0.33
Density o) tm?® 1.89
Damping coefficient h 0.15
Internal friction angle ) degree 30
Unitweight y kN/m? 18.5
Effective unit weight v KN/m® 8.5
Monte Carlo iteration 1000
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Fig. 2 Typical results of strength and liquefaction
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Liquefaction probability,P

Probability numerical limit analysis
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Assumed earthquake damage,C
C = K . CO

Liquefaction Risk, R
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Fig. 3 Liquefaction risk analysis flow
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Fig. 4 Strength ratio and overdesign factor

Table 2 Damage ratio and liquefaction potential

Acceleration Damage ratio K(P,[F.<1.0|]) (%) Correlation
1m/sec? K =x/(0.0313+0.0116x X) +14 0.9832
2m/sec? K =x/(0.0124+0.0130% x) + 27 0.9989
3m/sec? K =x/(0.0127+0.0357x X) + 72 0.9998

x: Liquefaction potential P,[F < 1.0|¢] (%)
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