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The Characteristics on Infiltration of Fine-Grained Soil
into Various Materials for Ground Drainage
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ABSTRACT : In this study, the infiltration quantity of fine-grained soil into coarse-grained soil or aggregate for methods to accelerate
consolidation-drainage is checked by laboratory tests under various conditions and those characteristics on infiltration are examined
closely. Irrespectively of pressures to fine-grained soil corresponding to stresses in a soil mass or moisture contents of fine-grained
soil, fine-grained soil does not infiltrate into standard sand and marine sand, so it is verified that drain-resistance into sand mass
of drainage / pile does not occur entirely and its shear strength would increase highly by water compaction. It is known that the
infiltration depth of fine-grained soil into aggregate increases according that those size is larger in case of aggregates and it increases
according that the pressure or the moisture contents is higher in case of same size aggregate. It is thought that drain-resistance into
aggregate mass of drainage / pile would occurs by infiltrated fine-grained soil in advance though the infiltration depth of fine-grained
soi of lower moisture content than liquid limit into 13 mm aggregate is low quietly. So gravel drain method or gravel compaction
pile method, etc. using aggregate of gravels or crushed stones, etc. larger than sand particle size should be not applied in very soft
fine-grained soil mass of higher natural moisture contents than liquid limit, and it is thought that its applying is not nearly efficient
also in soft fine-grained soil mass of lower natural moisture contents than liquid limit.
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Table 1. Classification of granular pile methods

— Stone column method —j

Granular pile method —— Vertical drain method —— Crushed stone drain method

— Compaction pile method

— Gravel pile method

r— Gravel drain method

— Sand drain method

Sand compaction pile method -
Crushed stone compaction pile method

Gravel compaction pile method -
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Table 2. Results of particle size analysis, physical test and permeability test of marin clay, sands and aggregates

Particle size analysis of soil

Soil classification system

Coefficient of permeability

. (cm/sec)
Type of soils or G Atterberg
s
aggregates limit Perce.nt ﬁn?r than Percen.t ﬁnef than Unified soil AASHTO soil
#4 sieve size by | #200 sieve size by . . . . Test result Average
. . classification classification
weight (%) weight (%)
LL : 48% 5.681x10°
Marine clay 2.636 | PL : 20.04% 100 56.72 CL A-7-6 5.640x10°
-6
PI : 27.96% 5.599x10
1.036x10" 1
Standard sand 2.648 - 100 0.03 SP A-1-b —— 1.037x10°
1.038x10
8.998x107 ,
Marine sand 2.612 - 96.44 0.09 SP A-l-a - 8.995x10°
8.992x10
13 mm aggregate - - 10.54 0.01 GP A-1-a - > 8.294
25 mm aggregate - - 4.98 0.02 GP A-l-a - > 8.294
40 mm aggregate - - 0.58 0.02 GP A-l-a - > 8.294

Fig. 1. Detail and size (mm) of infiltration test mold

57 __

Connection plate

Fig. 2. Conceptional plan of infiltration test
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Fig. 3. Photo (standard sand) after infiltrations test
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Fig. 4. Photo (marine sand) after infiltrations test

Table 3. Infiltration distance (mm) of marin clay under pressure (pressure time : 48 hours) into sands and aggregates

Matoriiis Pressure 0 kPa 100 kPa 200 kPa 300 kPa
for drainage (*0=72%) (F0=72%) (*0=72%) *=91% *0=72% *0=63%
Marine sand 0 0 0 0 0
Standard sand 0 0 0 0 0
13 mm aggregate 6 25 62 - 84 85
25 mm aggregate 6 35 75 - 95 -
40 mm aggregate 11 Penetrating Penetrating - Penetrating -

Table 4, Infiltration distance (mm) of marin clay under 300 kPa pressure (pressure time : 48 hours) into 13 mm aggregates

Moisture content of marin clay 72% 63%

56.18% 46.71% Remark

Infiltration distance (mm) 84 85

84 30 Liquid limit of marin clay : 48%
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