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A Study on the Shape and Cone Resistance of Dredged Fill in
Geotextile Tube under Water and Drained Conditions

ABSTRACT

A series of tests were conducted to examine the filled tube shape with respect to the filling module type used and to investigate cone
resistance properties of a dredged-soil-filled geotextile tube under water and drained conditions. Results based on the filling observation
showed that the distribution of the accumulated fills inside the acrylic cell and vinyl tubes differs with respect to the type of filling
modules. A crater formation around the inlet area was found during the test using I-type filling module and a horizontal sediment
distribution was found during the test using inverse T-Type filling module. The dredged fill material was obtained from the
Saemangeum area. The geotextile tube deformation of each filling stage was almost converged when the tube was fully drained. The
cone resistance of the dredged fill in the geotextile tube under drained condition is large and is approximately 2~6 times that of the tube
under water condition.
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Table 1. Physical Properties of The Dredged Soil

Item Quantity
Nature Water Content (Wn, %) 15.88
Pouring Water Content (%) 600
Specific Gravity of Soil Solids (Gs) 2.687
Plasticity Index (PI, %) N.P
Grain Size - Dio,D30,Dgo (mm) 0.027, 0.095, 0.200
Coefficient of Uniformity (Cu) 7.41
Coefficient of Curvature (Cg) 1.67
Percent Passing #200 Sieve (%) 25
Unified Soil Classification (USCS) SM




Table 2. Shear Strength of Dredged Soil Based on CD Test

Description of parameters Saturated Sample Dry Sample
Minor principal stress, o, (kPa) 50 100 200 50 100 200
Loading ratio (mm/minute) 1 1 1 1 1 1
Deviator stress at failure, Ao (kPa) 165.3 313.5 584.9 2224 517.7 831.5
Major principal stress, o, (kPa) 215.3 413.5 784.9 2724 617.7 1031.5
Dry unit weight (KN/m") 13.5 14.1 14.1 14.0 13.6 14.0
Water content (%) 26.4 26.7 27.6 0.3 0.3 0.4
Cohesion (kPa) 0 0 0 0 0 0
Friction angle (°) 38.5 37.6 36.4 43.6 45.6 42.5
Average friction angle (°) 375 439
600
Mohr-Coulomb Failure Envelope
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500 1
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(a) Deviator Stress and Axial Strain Relationship

(b) Peak Failure Envelope

Fig. 1. Results of CD Triaxial Compression Tests with Saturated and Dry Samples
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Table 3. Woven Geotextile Properties

Items Quality/Quantity
Material Polypropylene
Thickness (mm) 2.0
without
. 186.1
(Machi M]d) fon) seaming
: achine direction
Tensile with seaming 166.5
strength -
(kKN/m) CD without 166.5
(Cross machine seaming
direction) with seaming 74.5
without
111.
. MD . seaming 6
(Machine direction) —— -
Elongation with seaming 135.1
(%) cD without 151.6
(Cross machine seaming '
direction) with seaming 2432

YEQPRYEI A1 A5S Lkl Qlome dEe
2ge Ao gk, A A AgnTh 100 A
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Fig. 2. Wide-Width Tensile Test Results Without and with Seaming
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Table 4. Geotextile Tube Dimension

Diameter (m) Length (m)
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Table 5. Acrylic Cell Filling with Dredged-Soil using | and Inverse T-Type Modules

. Filling quantity (m®) Filling time (min) Remain time (min)
Filling stage - - -
I-Type inverse T-Type I-Type inverse T-Type I-Type inverse T-Type
1* filling 0.136 0.938 3 22 360 30
2" filling 0.077 0.362 2 20 120 30
3" filling 0.567 0.593 24 24 120 30
4" filling 1.001 - 36 - 30 -
Total sum 1.781 1.893 65 66 630 90

Table 6. Sedimentation Height of Dredged Soil After Filling Cell with I-Type Module

o Filling height from bottom of the acrylic cell (mm)
Filling stage
No.1 No.2 No.3 Inlet No.4 No.5 No.6
1* filling 52 61 76 82 83 62 61
2" filling 52 68 94 80 103 80 73
3" filling 80 108 209 174 197 140 114
4" filling 164 253 237 230 227 249 126

Table 7. Sedimentation Height of Dredged Soil After Filling Cell with Inverse T-Type Module

o Filling height from bottom of the acrylic cell (mm)
Filling stage
No.1 No.2 No.3 Inlet No.4 No.5 No.6
1* filling 89 93 126 125 117 107 113
2" filling 140 161 182 181 176 165 163
3" filling 223 242 249 250 254 261 238
3.3 iH%EE %EHO-” [[I-E _E_gﬁgl EII_‘ILE_E Outlet I-type module (D : 20) Outlet

unit : mm

=
280
S
L o :‘"h stage 210
~ 2nd stage 140
Tst stage 70
No 4 0
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(a) I-Type Filling Module

(b) Inverse T-Type Filling Module

Fig. 7. Photo of the Sedimentation of Slurry After the Last Slurry Filling with | and Inverse T-Type Modules

(a) I-Type Filling Module

(b) Inverse T-Type Filling Module

Fig. 8. Photo of the Distribution of Dredged Fill Sediments in the Transparent Vinyl During the Filling Stage

19 A5 25 FUTI] b 2ok @e] Baw)
ok T AgmEe] A9t JiHo SR R B
A SAss Ao thebdth webd, FAEe] HARE Yo
e 49 oTao] [} Bado e £4d Aoe dekad,
B O ATY AgmE BejE olgsie] ERAS F2
ol FAES A9, Fre] Skt Sade] U 24
o 2 BYABE AT

4. ESNR RHO J8 X 2 X3

4.1 oy ZEARER|

Figs. 9 and 102 &=2] 23lo] 7Fadles #12ke i
AR B} RIS UERAAL SlTk A1)
AELS: PR 2 5.0m, 0] 5.0m, 93 150me] 2 2edart
o] asht} AAE 2/ O FHE WiFER @ AdolEH
Z, 0 HUB(FHA B g APy AE), @ $4E
THEL 0 = 94, 0 EEA FE, @ 2 ARV © EEA

1 : Mixing tank

2 : Pump

3 : Change valve
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6 : Geotextile tube
7 : CPT device
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Fig. 9. Schematic Diagram for a Large-Scale Laboratory Dredging
Apparatus
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Fig. 10. Photo of the Large-Scale Laboratory Dredging Apparatus
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(c) Examining the Deformation of the Tube

.;;(-',;‘ ﬁ

(b) Filling of the Dredged-Soil Into Geotextile Tube

A

(d) Performing CPT Under Water

Fig. 12. Photos During the Geotextile Tube Test
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