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An approach to assess the seepage stability of geotextile filters based on
soil-water interaction theory and its application
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Abstract: How can the essential requirements of retention, hydraulic conductivity, and clogging for geotextile
filters be simultaneously satisfied? Coordinating the assessment of their seepage stability performance is crucial.
To achieve this, sixteen soil-geotextile column hydraulic gradient ratio tests were conducted using four typical
geotextiles. The seepage stability was evaluated based on hydraulic conductivity, stable hydraulic gradient ratio,
and the washout of soil fines observed during the tests. Additionally, both the grain size of the soil and the
constriction size of the geotextile were treated as random variables. Utilizing soil-water interaction theory, a
retention assessment approach was proposed based on the probability of ineffective retention. The performance
limits of retention were determined using data from eighty-five experimentally assessed soil-geotextile columns.

Furthermore, a hydraulic conductivity assessment approach was developed, considering the partial clogging of the
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geotextile due to the formation of a bridging structure. The results indicate that the proposed design criterion

surpasses previously published criteria in effectively distinguishing between clogging or blinding in ineffective

and effective systems. It was found that polypropylene long-filament geotextiles with a high mass per unit area are

particularly well-suited for use as filters.
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Fig.1 Particle size distribution curves of four types of test soils
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Table 1 Index physical properties of four test soils

RFES S (sample No.)  d,,/mm  C, C, G, e Cun
4 -3 51 0.09 481 073 261 078 043
M-15 5+ 0.04 998 172 261 068 035
7 - 60 =+ 0.01 806 098 261 065 030
¥ -70 5+ 0.13 11,50 659 261 071 041
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Table 2 Internally stability assessment of four test soils

Wpegy e Kenney-Lau Jiik: Kezdi J7i% Sherard Jii% iRIGTEAl
J

(sample No.) (Kenney-Lau (Kezdi (Sherard  (experimental
approach)331  approach)®** approach)® assessment)

-3 5+ fasg FaE fasg 5y

a-15%5+ fasg aE e 5y

41 - 60 5+ fasg FaE fasg 5y

f-70 5+ e e e aE

(2) L TRYEEL

AT+ THEYN RS AT 5, SR EET
PRI B A REFIIE RV J)5 M Re Al S g
PERE, M HAFRCRR R ARG, MO R
5 T 70%030, it 25 & 25 FEIX Aok kR
W5 7 RS AL & ne, ELIE T
10 M T8W), Wk 3 Fion, SR g5 LA
LR 3 ME R © RRER—FPET £
INEEBRATYE, PP RONEINIGAYE, JFERET: X2

PG A 4ErE £ T8 Z AP @ R
i 5 R J5 %, MHE R, Koernerl® W& ER 3 il /77—
—D FRFI 2], C RRKLE, R RARAE
Fif: @ R PALIFR & (g/m?).

X 10 P TR JE A M 2 H50 v AR
THE: © FFEFLAE Oos IR FIEBIMAG; @ &
1B RH ko ARG @ LHUEFL ) WA
FHEHOIR 3 FERA BEVEIINAR s @ A 4EEAT dopy MRPEEN
WA R BRI © KIEEH R 7y
N5 T AU 2 kPa JE 1 B IRt

WHEIX 10 Bl THEAMFEARYIES S, W]
SHAFAH R ALAR A th Ze (BT TE L R 50),
B 3 Fio. XHECIE 1A 3 AR 4 Al = i ik
HECHh e vl H, BUARE M - THYI(PET-R - 100,
PET-R - 200)fLAAFIEE REGL /N, A LA 2 - T
SUWIE R IERHIE K EE SR, MO AERE: Ihah,
R 22 B 1) IR I AF 4+ T2 (PP-D - 200,
PP-D - 400)7E 3K 3 RIS E 5K 2261l 2R
P £F4E £ T Z44)(PP-C - 200, PP-C - 400)FHiL K
AT, mrEM R T A G, HIEE NN
FHYE IR0, AR SR AN BL PP-D - 200, PP-
D - 400 5 T4,

TVER: A SRR+ T AW LA 57 (R
BE N 5 RN i AT AR R B )X B iE R
PEREIRZMR,  EOE e B T 2RI 75 6 bb AN [
i Nt Sext Hen S s ik 4 TP e
(K520, #EH PET-D - 400 A1 PET-C - 400 5+ T
23, TN L OB TR RE R S, e EX
PET-C - 400 f1 PP-C - 400 5+ T4, &J5, Xt
Bl 26 A AR 5 B+ T AU RE I L, ik Y
PP-C - 200 5 PP-C - 400 5+ T4W). % LAk,
AR T 4 Fh -+ T4WI(PET-D - 400, PET-
C - 400, PP-C - 200 fil PP-C - 400), 7£% 3 FH L
br AFEATFRE o

(3) s B ATk

KHAWE 4 Frosidiode &, Sk 4 Mgl i
P15 40 TR R AR TF R T 16 4105 7K Sk
AT IR I3 B LR, B AERIX 4 Fh T2
YIRS IE R TERE . URE 1 10 N AR R0 = 40 0l
190 1 100 mm; & T5H0 AR R V% 22 40 1) 5 55 A
AR R SRR B e E AR L B HE IR HERR
RIS, BATE BRI RS 45 T B A AN



* 598

HA1E S TR

2026 4F

F 3 ORSCHIEN 10 it T EEARYESH

Table 3

Index physical properties of ten geotextiles compared

JEUk(raw material) JN[E 5 A M 77 ¥ (manufacture method) T /(8 * m )+ T 41¥)(geotextile) Ogs/mm  fig/mm d(gmy/mm P, /(g *cm ) kgy/(cm = 57 1)
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Fig.3 Void size distributions of 10 kinds of geotextiles
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Fig.4 An apparatus of hydraulic gradient ratio test for soil-

textile column under constant head
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Fig.5 Revolutions of hydraulic gradient ratio and hydraulic conductivity with time for soil-textile columns
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Fig.6 Approach to generate samples from grain-size distribution
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Fig.13 The deviation rates of the discriminant results of the

filter soil performance by the approach in this paper
and the four published approaches
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