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Uplifting behavior and bearing capacity of plate anchors in sand
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Abstract: The deformation mechanism of sand around plate anchors during uplifting is essentially important for the reliable
prediction of their ultimate bearing capacity in sand. First, a series of model tests are conducted. The digital image correlation
method is used to measure the sand deformation fields during uplifting of anchors. The deformation fields show that a pair of
shear zones accompanied by dilatancy are formed. The stress level, friction angle and dilatancy angle control the shape of the
failure surface, thus affecting the bearing capacity of the plate anchors in sand. A prediction model for uplift force is developed
based on the sand deformation mechanism around an uplifting plate anchor. The relationship among the dilatancy angle, the
relative density and stress level established by Bolton is introduced to develop the theoretical formula. The comparison between
the theoretical and test results is conducted. The theoretical results show good agreement with the test results.
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Table 1 Soil properties
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Fig. 2 The relationship between uplift force and displacement
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Fig. 3 Displacement fields at peak point in dense sand
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Fig. 4 Shear strain fields at peak point in dense sand
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Fig. 6 Shear strain fields at peak point in loose sand
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Fig. 7 The mechnical model of the uplift plate anchor
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Table 3 Test data of anchors in loose sand
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Fig. 9 Comparison between theoretical and test results in loose

sand
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Table 4 Test data of anchors in dense sand
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Fig. 10 Comparison between theoretical and test results in dense
sand
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