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Clogging Phenomenon and Drainage Capacity of Tunnel Filters
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Abstract

The geotextile filter, which is installed between the ground and the lining and used as a
tunnel drainage system, should have sufficient groundwater drainage capacity so that water
pressure does not act on the lining. The clogging may have a serious effect on the long
term behaviour of geotextile filters. Two typical weathered residual soils in Korea,
Shinnae-dong soil and Poi-dong soil, were chosen to investigate the in-plane flow
characteristics of the soils with varying degree of compressive stresses applied on the
geotextiles and with various conditions of hydraulic gradient. The Shinnae-dong soil is a
relatively coarse material classified as 'SW-SM'; on the other hand, the Poi-dong soil is
much finer and is classified as ‘SC’. Based on the comparison of the Qg of geotextile to
the D15 of residual soils, existing clogging criteria were reviewed, and a tentative clogging
criterion for the in-plane flow of the residual soil through filters was proposed. The
Shinnae-dong soil showed noticeable clogging phenomenon, while the clogging of the
Poi-dong soil was not so serious. The Poi-dong soil seemed to be hindered in particle
transport by its cohesiveness.
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d : =9 A% (pore diameter) (m)

Dy 1 A8-2] AA(fiber diameter) (m)

T,: F23E2] F7(thickness) (m)

p t FAXS AHA G FF,(mass per
unit area of geotextile) (kg/m?)
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volume of fibers) (kg/m’ )
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191_@1 o|2RE X 2E2ElY9)
ARAES TEth 1 145 Faure(1988)7}F
AR *4 & AHESte ssiol upebA 3k A
Qe2Eld o) AFEEFAHS ez Yo
ASTM (D4751) ol &g A2 ZA el A 73
Ogs %2 0103mmeIAet. Ogs 7} 0.103mmels
AL Aedxerde) 7H9] 95%7} 0.103mme]
A o] gEG A5E EsHA ®@oh ASTM
(D4751) oA AT AAPHORE T3 O 3t}
9 14904 T8 Og; (0= 0)gke] FAKSE ¢S
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S & 4 vk

412 HM wxI|E
¥ 55 71E0) AFoA ANE H/FAL Ax
dol o] WA X712 vehla gk

E 5. ®HA Hkx|7| 3 (Christopher @} Fisher (1992))

A, Critical/severe applications
Perform soil/fabric filtration tests
B. Less critical/nonsevere applications

1. Perform soil/fabric filtration tests.

2. Minimum Pore Sizes Alternatives for soils
containing fines. especially in a noncontinuous
matrix:

(a) Og5>3Dy; for C, >3
(Christopher & Bolts, 1985, 1989)
(b) 0;>4Dss
(French Committee of Geotextiles, 1986)
(¢) Op/Dp>0.8~1.2
Ogy/ Dg > 0.2~1.0
(Fischer 5. 1990)

3. For , C, < 3 fabric with maximum opening size
from retention criteria should be specified.

4, Apparent open area qualifiers
Woven fabrics : Percent Open Area : >4% to 6%
(Koerner, 1994)
Nonwoven fabrics : Porosity >30% to 40%

(Christopher & Holtz, 1985 : Koerner, 1994)
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