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A Study on the Effect of Consolidation according to the depth of Vertical Drains
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SYNOPSIS : This study analyzed characteristics. of soft ‘ground consolidation according to depths
of vertical drain. As the result, when the depth ratio of vertical drains (L/D) were 0.5, 0.7, and 1.0,
consolidation characteristics were similar up to 70% in consolidation degree under one-dimensional
drain condition. However, above this degree, consolidation speed became slower as L/D became
smaller. Two-dimensional drain condition also showed a similar tendency, but when L/D was 1.0,
the consolidation speed was relatively higher.
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Fig.1 Analysis Model

Table.l Soil Parameter

FE |[wt/m)| ¢¢ |c@/md]| v |E (tf/m?) | K (m/day)
HEA 1.90 25.0 1.5 10.35] 1500 1x107 -
AokAuk|  1.60 0.0 1.5 1035 150 1x107
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Fig.3 Time ~ Consolidation Degree according to the L/D (two~way drainage)

Table.Z Time~Consolidation Degree according to the L/D
{two—-way drainage)

L/D time(50%) time(90%)

0 1700 day 9500 day

0.5 65 day 1800 day

0.7 - 72 day 1200 day

1 49 day 1000 day
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Fig.4 Time ~ Consolidation Degree according to the L/D (one-way drainage)
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Table.3 Time ~ Consolidation Degree according to the
L/D (one-way drainage)

L/D time(50%) time(90%)
0 2870 day 25000 day
0.5 75 day 4500 day
0.7 80 day 2000 day
1 85 day 1200 day
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Fig.5 Excess Pore Water Pressure according to the Depth
(L/D=0.5, one-way drainage)
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Fig.6 Model Divided into L/D=1 and L/D=0.5
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Fig.8 Time~Consolidation Degree Compared with L/D=1 and L/D=0.5
at the B point (L/D=1:0.5)

Table.4 Time~Consolidation Degree Compared with
L/D=1 and L/D=0.5 at the B point (L/D=1:0.5)

L/D time(50%) time(90%)
1 1 55 day 1600 day
1:05 65 day 2500 day
0.5:05 80 day 3300 day
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Fig.9 Time~Consolidation Degree Compared with L/D=1 and L/D=0.5
at the C point (L/D=1:0.5)

Table.5 Time~Consolidation Degree Compared with
L/D=1 and L/D=0.5 at the B point (L/D=1:0.5)

L/D time(50%) time(90%)
1 1 65 day 1600 day
1:05 82 day 1900 day
0.5:05 120 day 3000 day
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Fig.10 Time~Consolidation Degree Compared with L/D=1 and L/D=0.5
at the B point (L/D=0.5:1)
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Table.6 Time~Consolidation Degree Compared with
L/D=1 and L/D=0.5 at the B point (IL/D=0.5:1)

L/D time(50%) time(90%)

1 55 day 1600 day
0.5:1 67 day 1600 day
0.5 80 day 3300 day
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Fig.11 Time~Consolidation Degree Compared with L/D=1 and
L/D=0.5 at the C point (L/D=0.5:1)

Table.7 Time~Consolidation Degree Compared with
L/D=1 and L/D=0.5 at the C point (I/D=0.5:1)

L/D time(50%) time(90%)

1 65 day 1600 day
0.5:11 85 day 1800 day
0.5 120 day 3000 day
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. Braja M. Das, A1€¢3 9 "Principles of Geotechnical Engineering", 7945, 1999
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