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A Study of Dewatering and Filtration on Woven Geotextile Tube
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ABSTRACT

The purposes of this paper are to study the use possibility of geotextile tubes for dewatering of high water content sludges
and sediments and to evaluate affecting factors on dewatering. To do this, pressure filtration tests are conducted on four
high water content materials with two geotextiles under two filtration pressures. Based on the test results, although woven
geotextile tubes are not satisfied the soil retention criteria used in filter design commonly, a great portion of fines are retained
by filter cake formation on geotextile tube's upstream side, but also after formation of filter cake, the permeability drops
sharply. Higher filtration pressure tends to increase dewatering rate, but has very little effect on filtration efficiency.
Dewatering capacity is affected by several factors which are related to the geotextile, but the property of sludge appears
to be the dominant control factor for dewatering efficiency.
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Table 1. Geotextile properties
Geotextile properties Gl G2
Fiber type Polypropylene | Polyester
Wide width tensile strength, (kN/m) 70105 210210
Wide width elongation, (max) 20% 15%
Puncture strength, (N) 1155 1555
Apparent opening size (AOS), (mm) 0.425 0.425
Water Flow Rate, (I/min/m’) 810 200
Permittivity, (sec™") 0.3 0.1




Table 2. Materials properties

. Values
Properties
M1 M2 M3 M4
Water content (%) 142.0 326.0 1215 269.0
Percent solids (%) 41.3 23.5 45.1 25.2
Density (g/em’) 1.37 117 1.37 1.16
Initial void ratio, e 3.6 8.5 3.3 6.3
Degree of saturation, S (%) 100.0 100.0 100.0 100.0
Viscosity value (mPa-s) (257C) 310 65 13000 5600
Organic content (%) 9.59 N/A 8.37 25.2
Specific gravity of solid, Gs 2.62 2.62 2.66 2.28
Plastic limit, PL (%) 29.7 29.7 39.5 48.5
Liquid limit, LL (%) 48.0 48.0 55.0 64.0
Plasticity index PI (%) 18.3 18.3 15.5 15.5
Shrinkage limit SL (%) 25.5 25.5 38.2 N/A
Shrinkage ratio SR 1.58 1.58 1.27 N/A
Percent passing No.200 sieve (%) 72 72 100 100
Dg5 (mm) 0.19 0.19 0.031 0.021
Dso (mm) 0.040 0.040 0.014 0.005
D15 (mm) 0.003 0.003 0.002 0.0006
Cu 83.3 83.3 30.0 12.6
Ce 4.6 4.6 4.5 1.68
Pressure Gauge Pressure Inlet
100 ﬂl: /’
- ] (| (? l‘ F 1
g ¥ AR | F—> Upper Plate
5 I I I = 2N . s s I I oo e i
§ 0 \ \‘x A f Chamber
8 e i /
£ 40 U q
1 —e—M1,M2 IEAW
’ I i i Sludge H
20 a3 e Porous Holder | {] 4 f
Hi x_T_\LT” I j j / 7 Geotextile
0 U ;/
10 1 0.1 0.01 0.001 0.0001 ] |
Particle Size (mm) r ! I H L.ower Plate
Fig. 1. Particle size distributions Filtrate Outlet |1—> gupport
H S 2 [e))] = . . . . .
o] YIFAAS 71 A , AT e A0IAE 7} Fig. 2. Schematic diagram of filtration test apparatus
A 5, A6 A8 FHe S Rok 278
obgie] AR} AT P} ek FGE S 93 A

2] QoA FhEIA S Hof)
BEE AH ool 5] Aol FRF BRIl 2T 2 ATNHE F 30 H vish Po] 47149 w3

THIE SAITE AES AYH Sl T2 5, 27] %0l TH] Z2(ML, M2, M3, M4)& AR&ste] 2714 #| Q.82
2 gAY 1 g § o] LRSS I3, B A(G1, G2)°ll thall 5psi(34.5kPa)Z} 10psi(69.0kPa))]
s Fash vk 2SS 288t el e AR R IS R s B R B e e S = A
Ol ARkl whE ofael o] FulE S eh=t] AR-H o LA FHO SeA7E 7k 2 AAl 7% 2139 1)
ek Aol 2t F, o3} A= EelH okt g4 = o] 4R Spsi(34.5kPa)ell M B AL K1y
7o)e] HEwolE 543t F ks At HF o] 5psi FHo= HAS AT I 2 Al
How ey AolF} ogfole] Balo] Ad)u]ol7IT) 3t g3E Dol $13l 10psi(69.0kPa)ll thaiiA = 21

AE A QEAEIY FHO| ofFte} B4 tigh A 33



ATE g0k Aolu.

oJ g &L ofae] AoA Holzl Az WZ o] o}
A £eA9] nPRAEETS)O] Afele] HF TSSE
Hw3lo 2 AA =)

TSinitial - TSSfmal
FE= T < 100% (1)
4714, FE = = FHEd, %

TSinisia = 17 A E8%]9] 1P EZFE, mg/L
Tssﬁnal = 0:]34'0—]1491 },]%— ig%@%g«, mg/L
H)5=gt o] G a &2 77t AlgolA grds
S Uehii Ao ASselA, oAk X713 E
o AEYA S agto s 2ha),

Table 3. List of pressure filtration tests conducted

G1-5% G1-10 G2-5 G2—-10
Ml v N/A v N/A
M2 v N/A v N/A
M3 v v v v
M4 v v v v

v indicates the test conducted, *G1—5 means geotextile G1 is used
and the filtration pressure is 5psi.

Table 4. Summary of pressure filtration test results
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Materials Geotextile & Initial Water Fi.ltration Dewatering Dewate.ririglg Rate Max TSS in C.or.lsolidatiozn
Pressure Content (%) | Efficiency (%) | Efficiency (%) (min~") Filtrate (mg/L) | Coefficient (cm*/sec)

Gl1-5 144.0 95.0 30.53 0.0048 34962 3.71<107°

M G2-5 147.0 94.9 27.60 0.0043 34690 3.48X<107°

2 Gl-5 330.7 95.3 118.33 0.0161 14159 7.45%107°

G2-5 351.2 95.1 141.62 0.0174 14108 6.05>107°

G1-5 121.5 99.9 21.45 0.0396 1250 9.66X107°

G1-10 115.8 99.9 20.41 0.1357 1000 1.33x107*

M G2-5 121.2 99.8 20.92 0.0528 2000 1.39<107*

G2-10 114.7 99.9 14.78 0.1787 970 1.46x107"

Gl1-5 269.1 99.3 38.23 0.0039 2697 2.79X107°

G1-10 269.1 99.7 36.57 0.0824 8743 5.99<107°

i G2-5 269.1 99.5 32.12 0.0207 1723 5.19X107°

G2-10 269.1 99.5 36.19 0.0791 1767 9.80X107°
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