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Curving fitting method for design of geomembrane tubes
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Abstract: Geomembrane tubes have been widely used to construct dikes, rubber dams and flood control structures. The
analytical methods for the design of geomembrane tubes have been well developed. However, these methods cannot be used
directly but have to operate using computer program. For the convenience of research and design, a curve fitting method is
proposed to simplify the design process for the geomembrane tubes. The pumping pressure, tensile force and geometric
parameters are dimensionless. Based on the computer program, the relation curves among the pumping pressure, tensile force
and geometric parameters of geomembrane tubes are established. A set of simplified dimensionless design equations are then
derived using the Chapman-Richard model. The validities of these curve fitting equations are verified using the results by others
and large scale laboratory model tests. The proposed curve fitting equations can be used for the preliminary design of the
geomembrane tube.
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Fig. 1 Free body of geosynthetic tube resting on rigid foundation
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Table 1 Comparison of results calculated by curve fitting equations and Leshchinsky et al. (1996)
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po/kPa 4 5 \ } \ } \ } :
IHHAER WZE% IEER WE% IHHEER Wi 22/% RS R Wi 22/%
Leshchinsky % 1.80 3.60 5.56 14.60
4.8 o 1.04 -2.84 -3.16 -2.89
AT 1.82 3.50 5.38 14.18
Leshchinsky % 2.00 3.64 5.76 18.10
6.9 o -3.01 -5.90 -2.64 -1.35
AT 1.94 3.43 5.61 17.86
Leshchinsky % 2.50 3.21 6.45 61.70
34.5 o 0.15 -3.95 -1.32 0.14
AT 2.50 3.08 6.36 61.79
Leshchinsky % 2.60 3.13 6.51 87.50
52.4 o 1.26 -4.01 -1.04 2.33
AT 2.63 3.00 6.44 89.54
Leshchinsky % 2.70 3.00 6.57 162.00
103.5 o 3.22 -3.00 -1.40 3.25
AT 2.79 2.91 6.48 167.26
Leshchinsky % 2.70 2.96 6.57 189.70
122.8 o 4.13 -2.19 -1.38 3.36
AT 2.81 2.90 6.48 196.07
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Cantré (2002)
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