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Experimental study on mechanical characteristics of inflatable anchors in soft clay
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Abstract: Inflatable anchor is a new type of under-reamed anchor. The pullout tests on the inflatable anchor are carried out to
analyze its deformation and bearing mechanism. According to the volume-pressure relationship of the anchor, the deformation
characteristic of rubber membrane is studied when being inflated with water. And the inflated shape of rubber membrane in soft
soil is approximately cylindrical, which is mensurated by injected cement slurry. On such a basis, a series of scaled pullout tests
are performed with various inflatable volume. The results show that the ultimate loads and displacements of inflatable anchor
both increase with the increment of the volume. As for the large tensility and small tensile strength of rubber membrane to bear
loads, two methods which are improved by wire or grouting are designed, and the results of pullout tests are analyzed
comparatively. The results show that the inflatable anchors with wire transfer the loads from rubber membrane to wire, which
enhances the bearing capacity of the anchor greatly. And the inflatable anchor with grouting has a small displacement. It
combines the advantages of inflatable anchor and grouting anchor. These two improved methods are useful to the practical
application of inflatable anchors.
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Fig. 1 Schematic diagram of inflatable anchor
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Fig. 2 An inflatable anchor
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Fig. 3 Model test set-up
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Fig. 4 Typical pressure/volume curve
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Fig. 5 Photographs of expander body
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Fig. 6 Load/displacement curves for different anchor radial strains
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Table 1 Ultimate loads and displacements

Wie FoKAER BRNAE O WREER EKAR
FE fem® 1% Q/kN s/mm

1 0.0 0 0.111 2.07

2 220.4 50 0.319 21.63

3 546.7 100 0.414 51.17

4 990.8 150 0.550 68.39

5 1530.1 200 0.667* 81.64
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Table 2 Ultimate loads and displacements
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Table 3 Ultimate loads and displacements
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