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A Study on the Characteristics of Pressure Drainage for
Geotextiles by Laboratory Model Tests
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Abstract

In order to investigate the characteristics of pressure drainage for geotextile, small-scale
model tests were carried out for the horizontal and vertical geotextile drain to accelerate
consolidation of foundation under embankment for the purpose of foundation reinforce-
ment. According to the result of this study, the accumulative drainage discharge is found
to increase as compressive stress of geotextile increases with logarithmic function. The
drainage discharge under each step of compressive stress linearly increases with the in-
crease of hydraulic head and its increasing rate is smaller when the compressive stress is
higher. The drainage discharge shows to be greater when the number of geotextile layers is
more and the foundation material is finer. The relationship between transmissivity of geot-
extile and drainage discharge has positive correlation and the rate of increase is appeared
to be the same regardless of foundation material and hydraulic head. And it proves that
the drainage capacity of geotextile drain is determined by the transmissivity of geotextile.
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Table 1. General specifications of geotextile samples
No. | Sample nameT Polymer —[ Element [ Type Bonding method l
1 E/F-1 ‘ | !
2 E/F-2 ) Spunbended
3 (a) E/F-3 PES Filaments Nonwoven Needlepunching
4 E/F—4 !
5 |(b)} P/F-1 PP. Filaments Nonwoven Thermal bonding
6 E/S—-1 !
7 [{c)| E/S-2 PES Staple fibers | Nonwoven Needlepunching
8 E/S-3 \ | |
9 P/S—1 | !
10 [(d} P/5-2 PP. Staple fibers Nonwoven Needlepunching
11 P/S-3
12 EP/S-1
PES. . S ib i
13 )(e) EP/S—2 ES.+PP taple fibers Nonwoven | Needlepunching
14 PP/C~-1 rPES.// PP .TStaple fibers Composite Needlepunching
® //8lit film yarn // Plain woven
15 PP/C—2 | PES.+PP. | Staple fibers Composite Needlepunching
// PP | //Multifilament yarn | //Net(Nassen)

*Sample names are different from the model names of geotextile products,

PES. : Polyester
PP.
// : Composition

. Polyester

Table 2. Physical properties of geotextile samples

Thickness, H, (mm) . Coeff. of Ianlfne Permeability,
Weight K,,(10"'em / sec) ‘
No. | Sample name ) s
without under {g/m?) under \ under ‘
loading 2kN / m? 2kN / m? S5OKN/m* |
1 | E/F-1 22 16 200.8 6.04 145
2|y E/F2 23 17 267.9 499 1.48
3 ' E/F-3 30 19 308.3 442 0.54
4 E/F—4 3.5 2.4 308.2 5.83 230
5 |ty P/E-1 25 1.8 3147 296 0.79
6 E/S—1 35 1.8 2035 17.17 482
7 ()| E/8-2 45 39 575.1 10.58 2.49
8 E/S-3 47 3.4 567.6 | 9,33 0,74
9 P/S—1 44 33 486.0 \ 12.52 £12
10 [(d)| P/S—2 44 3.0 5155 9,33 ! 2,21
11 P/8-3 5.3 39 02 | 9.90 240 |
12 | BP/S 5.8 36 373.8 } 1532 2.9 ‘
13 |'"| EP/S-2 84 59 636.7 19.56 100 |
14 | | PP/C-I 5.4 34 649.3 11.28 215
15 | PP/C=2 6.4 38 593.3 31.29 49 |
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Fig. 1 Particle size distribution curves of soil samples.
Table 3. Physical properties of soil samples E Geotextile
(< T2 /
Item 88—1 882 883 L /O“'ﬂ'at
G, 2.62 2.64 2.75 i
Yalg /cm?) 1.44 1.50 1.55
ke{em /sec) | 9.45x10 % | 487x107¢ | Lo2x107*
#(") 40.5 204 15.8
c{kg /cm?) (.08 0.24 0.46
LL(%) |Nonplastic 35.2 24.7
PL{%) |Nonplastic 327 20,0
Seil
Classification| SP SC OL

*30il samples are classified by unified soil classi-

fication system.
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Table 4. List of the experiments

£ s)adch
& poxade el WiE T4 E
o 7F Aul el el T4 (excess pore

pressure)-S- 3 AFhA A £3W ST PR 3
Eale] R AR g 52 5 eSS ul
2} ol e gieh

Sample name Number of Hydraulic
Geotextile Soil Layer{sheets) head(cm) Key factor
E/F-1 ss—2 5 20 STD
S5-3 3 25 STD
(a) E/F=3 88-3 1,23 4 35 Layer
E/F—4 853 3 35 STD
(b) P/F-1 85—4 4 45 STD
E/S-1 852 3 25 STD
_ 55— 2 2 25 _
B/82 ;73 2 35 51D
883 2 25 ,
(c) S5—4 2 35 STD
E/S-3 S5—3 1,234 35 Layer
88—2, 3,4 2 35 Soil
58 -3 2 26, 35, 45 Head
E/S—4 SS—3 2 35 STD
882 3 35
P/S—1 oS4 ) or STD
P/S~2 88-3 2 75 STD
d S8 —2 2 25
W 8§-2 2 35 STD
P/8-3 882,34 2 25 Soil
S5-3 2 25, 35, 45 Head
EP/S-1 882 2 35 STD
(e) EP/S-2 885—2 2 o5 STD
PP/C—1 8s-2 2 35 STD
(n §8-2 1,234 35 Layer
PP/C~2 SS-2, 3, 4 2 35 Soil

*STD : Standard conditions as follows ;
Number of layers : Corresponding to Hg=~lcm
Soil: 88—-2, 88—3 or S5—4

Hydraulic head : 25c¢m, 35cm, or 45cm

Compressive stress :5steps(116.3 N/m?, 217.2 N /m?, 419.0N /m?2, 618.9Nm? and 883.3N /m?)
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Fig. 6 Flow rate vs. transmissivity in the
conditions of Hy~1cm.
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