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Study on Calculation Methods of Bearing Capacity of
Expanded Anti Pull-out Members
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Abstract; To analyze the failure mode of the expanded anti pull-out members, and then establish
the calculation method of bearing capacity,a series of large-scale model tests were carried out. The
expanded anti pull-out members were divided into two types ; shallow-buried ones and deep-buried
ones;and the failure characteristics were respectively analyzed. Based on the assumption of local
exponential function for the slip surface and the limit equilibrium of soil,a method for calculating
the anti pull-out capacity of shallow-buried expanded members was established; The Vesic's
expansion of cavities in infinite soil mass theory was used to establish the calculation method for
the anti pull-out capacity of deep-buried expanded members, which considers the influence of the
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top resistance of expanded segment on its side resistance. The bearing capacities of the test models

and a field example were calculated with the established methods,and the calculated results were

almost consistent with the measured ones, indicating that the established methods are reasonable

and feasible and could provide references for the engineering practice of expanded anti pull-out

members.

Key words :expanded anti pull-out members ; shallow-buried ; deep-buried ; the anti pull-out bearing

capacity
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Table 1 Parameters for the models of the expanded anti pull-out members

N ELRe PARBAKE L/m YRBLEAR D/mm P RBAER H/m
Q-200-1. 5 1.5 200 1.5
A Q-200-2. 0 1.5 200 2.0
AN
Q-200-2. 5 1.5 200 2.5
Q-300-2. 0 1.5 300 2.0
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Fig.1 The model of the expanded anti pull-out members
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Fig.2 The layout diagram of white fine sand thin

layers at the toughened glass side
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Fig.3 Cracks at the surface of the foundation soil in the model tests of the expanded anti pull-out members
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Fig. 4 Development diagrams of the vertical displacement of the overlying soil in the half model test
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Fig.5  Schematic diagram of the force of the

shallow-buried member and the sliding

surface of the overlying soil
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Table 3 Comparison of the calculated bearing capacities and the test ones of the shallow-buried models

BT P/kN Py/kN Py/kN HHAE P/KN B E/KN P/ R A
Q-200-1. 5 21.06 26.86 9.68 57.6 48.95 118
Q-300-2.0 61.70 64.12 17.12 142. 94 126.8 L13
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Table 4 Comparison of the calculated bearing capacities and the test ones of the deep-buried models

BRI Py/kN P,/kN P3/kN A P/KN BURE/KN R/ R
Q-200-2.0 55.64 17.21 8.43 81.28 92.73 0. 88
Q-200-2. 5 62.09 19.98 9.26 91.33 132.6 0. 69
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Fig.7 Diagram of the expanded anti pull-out

~EE

member and the soil layers
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Table 5 Physical and mechanical indexes of the soil layers
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Table 6 Comparison of the calculated bearing capacity and the measured one of the field test

TR Py/kN Py/kN P3/kN HHE P/KN REM/AN AR E
Q-800-8. 5 486.33 311.67 78. 83 876. 83 840 1.04
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