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Abstract : In this study, finite element analysis is performed for consolidation befavior prediction of drainage—installed soft deposits.
Finite element analysis is performed under the two strain conditions as small strain with limited application and large strain for relatively
thick layers, large deformation and non-linear material properties, The analysis conditions such as layer depth, loading conditions, smear
effects are dalso changed and variation of consolidation behavior for each condition is estimated from ABAQUS program
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Table 1. Modulus of Drainage
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Table 2. Permeability of soil

e | k,{m/day) e k, (m/day) e ky, (m/ day)
076 | 5.80E-06 1.74 2.15E-04 2.75 8.60E-04
0951 L13E-05 2.03 4.46E~04 291 1.06E-03
117 | 237E-05 2.28 5.86E-04 3.18 1.62E-03
1.41 | 5863E-05 2.57 7.62E-04 3.40 2.13E-03
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Fig. 1. Mesh for the analysis of axisymmetric consolidation.
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Table 3. Design parameters according to water content

Case Casel | Case2 | Case3 | Cased
Gs=2.667 /=035 S=1
Depth | 6m | 6m | 18m | 18m
Wn | 50% | 130% | Load | 30kPa |60kPa|30kPa |60kPa
€y | 1.334 | 3467 Se=Gs W,
Yy | 0714 03732 _ Gs—1
b : ) T = 1+e Yw
Cc=0.013(w, —6.5)
Cpo {05665 1.605 "
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Cs= 1/571/10C
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Cs=1/10Cc # &
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2.303
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Table 4. Settlement of case 1

‘Wn 50 % 130 %
LS 0.58 1.36
Settlement(m)
SS 0.65 1.69
Difference(m) 0.08 0.33
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Fig. 2. Comparison - large Strain and small strain analysis

for case 1.
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Table 5. Settlement of case 2

Wn 50 % 130 %
LS 0.97 1.93
Settlement(m)
SS 111 2.54
Difference(m) 0.14 0.61

0.00 ”\

650 .
E 2
=100 b 3 g 8
Iz o
= \%
11.50 e WEOLS .
= S,
E - - W508S ", *:tf“‘ e

' = W130LS e
e
250 - W130SS ]
1 10 100 1000 10000

TIME(day), Log Scale

Fig. 3. Comparison - large strain and small strain analysis

for case 2.
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Table 6. Settlement of case 3

Wn 50 % 130 %
LS 0.99 2.22
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Fig. 4. Comparison ~ large strain and small strain analysis

for case 3.
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Table 7. Settlement of case 4

T Wu | 0% 130 %
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Fig. 5. Comparison - large strain and small strain analysis
for case 4.
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Fig. 7. Settlement - time relationsip using large strain analysis.
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Fig. 8 Settlement - time relationsip using small strain analysis.
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Table 9. Condition of smear zone
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Table 10. Increasing load condition
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Table 11. Comparison of Settlement by Analysis Method

100 days Difference 200 days Difference
Settlement(m) (m) Settlement(m) (m)
LS 1.51 1.85
N-SM 0.29 0.38
SS 1.80 2.23
LS 1.38 1.78
SM2014 0.23 0.34
SS 1.61 2.12
LS 1.26 1.70
SM2018 0.20 0.3
SS 1.46 2.00
LS 1.34 1.76
SM3014 0.22 0.32
SS 1.56 2.08
LS 1.21 1.65
SM3018 0.17 0.28
SS 1.38 1.93
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Fig. 9. Settlement — time relationsip using large strain analysis.
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Fig. 10. Settlement ~ time relationsip using small strain analysis.
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