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Design and calculation methods of geotextile tubes

LIU Wei-chao, YANG Guang-qing, TANG Jin-song, ZHAO Yu
(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Geotextile tube is one kind of the geotechnical package system. It is made of woven fabric, filled with the mortar by
high-pressure mud pump, and eventually becomes a tube. The geotextile tube has many advantages and wide application
prospects, and it can be used for building dams and flood prevention projects. The existing theoretical calculation methods have
good applicability to calculate the shape, height, tension and other parameters of geotextile tubes under the situation of high
filling pressure. However, they are not suitable for the situation of low filling pressure. As the geotextile tube applied in China
is often flat, and the filling pressure is low. The applicable conditions of the current dimensionless method are proposed, and the
method is proved to calculate the parameters of the geotextile tube with low filling pressure. The equations are solved by

numerical integration, and the results are verified and formed into charts. Thus it is easily to find the value of the parameters in

actual applications.
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Table 1 Comparison of calculated results
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Fig. 2 Curves of parameters of geotextile tube filled under high

pressure
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Fig. 3 Cross section of geotextile tube filled under low pressure
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Fig. 4 Curves of parameters of geotextile tube filled under low

pressure
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Table 2 Non-dimensional parameters of examples
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Table 3 Actual parameters of examples
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Table 4 Parameters of examples

5 - JEHE 7 1

i SEPRE/kPa TTEAME SEFRME/m TTEMAE
Yﬁeﬁi[%] 1.06 0.07748 0.0915 0.07625

¢ VN 1.06 0.07748 0.0920 0.0766707

d Yﬁeﬁi[%] 1.55 0.1123 0.1325 0.1104
VN 1.55 0.1123 0.1325 0.1103754

5 & i

WAL TESTE I, FEEHTRmAEE
JTRP LS AR TIER Hh 28 B B (0 oL, 1T A7 RE BIAE SRk
JIBAR SRR N rE M. A SO IA R+
TEST RN E o, EEERIF:

(D RHSAEIE R S ETLENER 0.1, JRHIE
FIE N TENEN 0.1010556, THESE k Ik FE N
0.999945450250380, %A, KK SIS H kK
TLL RIS FHER, nIA AR AL T S R R TR,
RZNAR TSI JPIRAS, PIFRAS AT 43 51K F S
BTk ik ATV

(2) 1EN AT+ T8RN kR,

FRRAEASCHRIEI R, el Canis R 24 (inse
S SR A F s E R AE, fERRPELRS
XN E S, HHAASEPRERITT, ABEERK
WHAT BB AT, TR

SE -

(1] WA, - TERAMERRE S TR M]. dbst
rh B KR K L HERRCRE, 2008: 7 - 9. (BAO Cheng-gang. The
principle and application of geosynthetics in engineering[M].
Beijing: China Water Power Press, 2008: 7 - 9. (in Chinese))

2] HKIOK, WHRE. - TAT R RN ST SRt (0],
TR, 2004, 22(2): 98 - 104. (ZHANG Wen-bin, TAN
Jia-hua. Application of sand-filled geotextile tubes and the
state of the art of their researches[J]. The Ocean Engineering,
2004, 22(2): 98 - 104. (in Chinese))

[3] LESHCHINSKY D, LESHCHINSKY O, LING H I, et al.
Geosynthetic tubes for confining pressurized slurry-some
design aspects[J]. Journal of Geotechnical Engineering, 1996,
122(8): 682 - 690.

(4] X, MARIT. £ TARME AR ). &%,
2007, 28(8): 1665 - 1670. (LIU Si-hong, MATSUOKA
Hajime. A new earth reinforcement method by soilbags[J].
Rock and Soil Mechanics, 2007, 28(8): 1665 - 1670. (in
Chinese))

(5] XreE, AR L TASE R R B R L TRERN A 0]
HETREEA, 2007, 21(5): 221 - 225. (LIU Si- hong,
WANG Yi-sen. Reinforcement mechanism of soilbags and its
applications[J]. Geotechnical Engineering Technique, 2007,
21(5): 221 - 225. (in Chinese))

[6] LAWSON C R. Geotextile containment for hydraulic and
environmental engineering[J]. Geosynthetics International,
2008, 15(6): 384 - 427.

[71 LIU Wei-chao, ZHANG Yi-ping, LI Tao, et al. Simulation of
filling construction of permeable geosynthetic tubes[J].
Journal of Zhejiang University-Science A, 2010, 11(6): 425 -
431.

[8] SHIN E C, OH Y I Consolidation process geotextile tube
filled with fine-grained materials[J]. Internation Journal of
Offshore and Polar Engineering, 2004, 14(2): 1 - 9.

[91 PLAUT R H, KLUSMAN C R. Two-dimensional analysis of
stacked geosynthetic tubes on deformable foundations[J].
Thin-Walled Structures, 1999, 34(3): 179 - 194.

[10] WANG C Y, WATSON L T. The fluid-filled cylindrical
membrane container[J]. Journal of Engineering Mathematics,

1981, 15(2): 81 - 88.



208 A= T

2016 4F

[11] NAMIAS V. Load-supporting fluid-filled
membranes[J]. Journal of Applied Mechanics, 1985, 52: 913
- 918.

[12] PLAUT R H, SUHERMAN S. Two-dimensional analysis of
geosynthetic tubes[J]. Acta Mechanica, 1998, 129(3/4): 207
- 218.

[13] SEAY P A, PLAUT R H. Three dimensional behavior of
geosynthetic tubes[J]. Thin-Walled Structures, 1998, 32(4):
263 - 274.

[14] CANTRE S. Geotextile tubes—analytical design aspects[J].
Geotextiles and Geomembranes, 2002, 20(5): 305 - 319.

[15] RHE, mEE, ZRER. T b+ TESERKE
EMESH. ANRKIT, 2004, 35(12): 32 - 34. (SONG
Wei-qun, YE Zhi-hua, PENG Liang-quan. Study of stability

cylindrical

of geotextile tube embankment on soft soil foundation[J].
Yangtze River, 2004, 35(12): 32 - 34. (in Chinese))

[16] PLAUT R H, COTTON S A. Two-dimensional vibrations of
air-filled geomembrane tubes resting on rigid or deformable
foundations[J]. Journal of Sound and Vibration, 2005, 282(1):
265 - 276.

[17] BRAK, = B, ESHE. R RA SN £ TR AR
BEE[D). A T REZH, 2008, 30(5): 760 - 763. (QIU
Chang-lin, YAN Yue, YANS hu-wang, Behavior of geotextile
bags filled with non-uniform silty slurry[J]. Chinese Journal
of Geotechnical Engineering, 2008, 30(5): 760 - 763. (in
Chinese))

[18] GHAVANLOO E, DANESHMAND F. Two-dimensional
analytical analysis of equilibrium shape of inflated
geomembrane tube resting on rigid foundation with arbitrary
shape[J]. Geotextiles and Geomembranes, 2009, 27(2): 99 -
106.

[19] MALIK J, SYSALA S. Analysis of geosynthetic tubes filled

with several liquids with different densities[J]. Geotextiles
and Geomembranes, 2010, 29(3): 249 - 256.

[20] = A, FEHE, DRKHK, 55 R LA s AR it it
IR (7). &%, 2010, 31(1): 327 - 330. (YAN
Yue, YAN Shu-wang, QIU Chang-lin, et al. Design and
calculation methods of geotextile tubes filled with soil
slurry[J]. Rock and Soil Mechanics 2010, 31(1): 327 - 330.
(in Chinese))

217 XIHEHE, FRAXEE, B, 55 AEEWFRNIPE A E T
EIRFBULRAZ )34 (3], WL RZ 5 i (LR,
2011, 45(7): 1308 - 1313. (LIU Wei-chao, ZHANG Yi-ping,
YANG Yan, et al. Shape and mechanical behavior of geotubes
on rigid foundation with symmetry arbitrary shape[J]. Journal
of Zhejiang University (Engineering Science), 2011, 45(7):
1308 - 1313. (in Chinese))

[22] PLAUT R H, STEPHENS T C. Analysis of geotextile tubes
containing slurry and consolidated material with frictional
interface[J]. Geotextiles and Geomembranes, 2012, 32: 38 -
43.

23] WA, £ #, X, BEEIFEMER T LT AmSR
SRR, VERE RS2 R (E AR B RR), 2012, 11(2): 194 -
198. (ZHANG Yi-ping, WANG Miao, LIU Wei-chao. Study
on the characteristics of geotextile tube and fillings with
friction[J]. Journal of Jiangnan University (Natural Science
Edition), 2012, 11(2): 194 - 198. (in Chinese))

[24] xR, SKACGHE, ) K. b AR 7 AR P 0
R B0 TR, 2013, 32(12): 2544 - 2549.
(LIU Wei-chao, ZHANG Yi-ping, YANG Guang-qing. Model
experimental study on the filling property of the geotextile
tube[J]. Chinese Journal of Rock Mechanics and Engineering,

2013, 32(12): 2544 - 2549. (in Chinese))
ORI Ti9m R



