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Model test study of inflated anchors in sands
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2. School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410004, China)

Abstract: In order to investigate the bearing features of inflated anchors, a series of scaled physical model tests are done in a
calibration chamber using dry sands and anchors of various inflation pressures, embedment depths, soil densities, membrane lengths
and thicknesses; and the relevant load-displacement curves are obtained. The results show that the inflation pressure, soil density and
anchor length are the dominant factors affecting the pullout capacity of the inflated anchor system in sands. The utmost displacement
of inflated anchor is mainly from the elastoplastic deformation of the membrane, which reflects the mechanical properties of the
membrane during the pullout test. By contrastive analysis with common anchors, it is indicated that the limit tensile load of inflated
anchor is 4.3 times of that of the single-blade screw anchor, 1.9 times of that of the double-blade screw anchor. And its ultimate
lateral resistance is 2 to 4 times of that of common anchors.
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Fig.1 Sketch of inflated anchor
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Fig.2 An inflated anchor
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Tablel The physico-mechanical parameters of sands
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P/kPa  p/(g/em’) H/em L/mm #/mm Q/kN s/mm

1 0 1.53 40 200 2 0.028 7.02
2 50 1.53 40 200 2 0.126 8.84
3 100 1.54 40 200 2 0.303  34.05
4 100 1.54 20 200 2 0.208 23.48
5 100 1.53 40 200 2 0.301 33.44
6 100 1.54 60 200 2 0.345  34.11
7 100 1.67 40 200 2 0.639  40.00
8 100 1.53 40 100 2 0.214 1795
9 100 1.52 40 200 2 0.299  30.38
10 100 1.52 40 300 2 0.398  52.66
11 100 1.53 40 200 1 0.519  70.89
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for inflation pressure changes
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