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Abstract

In general, geotechnical properties have many uncertain aspects, thus probabilistic analysis have been used to
consider these aspects. It is, however, quite difficult to select an appropriate target probability for a certain
structure or construction process. In this study, minimum expected cost design method based on probabilistic analysis
is suggested for design of vertical drains generally used to accelerate consolidation in soft clayey soils.

A sensitivity analysis is performed to select the most important uncertain parameters for the design of vertical
drains. Monte Carlo simulation is used in sensitivity analysis and probabilistic analysis.

Total expected cost, defined as the sum of initial cost and expected additive cost, varies widely with variation of
input parameters used in design of vertical drain systems. And probability of failure to get the minimum total
expected cost varies under the different design conditions. A minimum value of total expected cost is suggested

as a design value in this study.

The proposed design concept is applicable to unit construction process because this approach is to consider the
uncertainties using probabilistic analysis and uncertainties of geotechnical properties.

Keywords : Expected cost, Vertical drains, Probabilistic analysis, Sensitivity analysis, Monte Carlo simulation
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Table 4 Cost and r, with design methods(=0.5¢)

case 1 case 2
design methods v c expected | expected . c expected | expected
' Ca Cr ¢ ' C, Cr
Deterministic design 1.08 0.28 0.28 0.56 2.04 0.076 0.322 0.398
N P=0.20 0.88 0.41 0.11 052 1.33 0.178 0.101 0.279
Pmba(;’:égnbased P=010 | 080 | 051 004 0.5 L4 | 0245 | 0081 0295
P=0.05 0.75 0.58 0.02 0.60 1.00 0.303 0.029 0.332
Minimumn expected cost design 0.90 0.38 0.13 0.51 1.30 0.190 0.090 0.280
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case 1 case 2
design methods 7. C expected | expected . C expected | expected
' C, Cr ! C. Cr
Deterministic design 1.08 0.27 1.17 1.44 2.04 0.076 1.286 1.362
» P=0.20 0.88 0.41 0.41 0.82 1.33 0.178 0405 0.583
Pmbag:gy based 5010 | 0.0 | 050 0.19 069 114 | 0234 0.227 0.460
& P=0.05 0.75 0.56 0.11 0.67 1.00 0.303 0.115 0.418
Minimum expected cost design 0.75 0.56 0.11 0.67 1.03 0.303 0.114 0.417
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