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Study on effect of width and space of anti-slide piles on soil arching between piles
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Abstract: The effect of width of anti-slide piles on soil arching between piles directly related to the rationality of design of the
section and the space of piles. By the centrifuge model tests, the phenomenon was observed that the larger the width of piles
was, the more stable of the soil arching was. Based on the centrifuge model, the numerical simulation method was adopted to
analyze the relationship between the bearing capacity of soil arching and the width of piles. It was indicated that if the space
between piles was constant the bearing capacity of soil arching gradually increased with the increase of width of piles, but the
increasing velocity gradually became slow. It was illuminated that the effect of the width of piles on the bearing capacity of soil
arching vanished with the increasing of pile width. If the ratio between the space and the width of piles was constant, the
bearing capacity of soil arching descended when the width and the space of piles increased, and the descending gradient
gradually increased. It was indicated that the space between piles acted as the dominator to bearing capacity of soil arching, so
the contribution of increasing the width of piles for the bearing capacity of soil arching was far less than the weakening effect
due to increasing the space between piles. It was indicated that the relationship between the bearing capacity of soil arching and
the width of piles was non-linear, and it should be considered when the numerical model of reasonable pile space was
established.
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Fig. 1 Photograph of the centrifuge model
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Fig. 2 Effect of the width of piles on soil arching
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Fig. 3 The sketch of the numerical simulation model
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Table 1 Test schemes of numerical simulation

Wi e g peon R
5 #Hi/em fem I3 HRER
/g /MPa
WA 10 2 70 1.148
o 10 3 78 1.318
$34 10 6 86 1.511
e 10 9 92 1.655
W54l 10 12 92 1.666
64l 10 15 92 1.673
974 10 5 86 1.516
PR 12 6 74 1.507
o 14 7 64 1.467
R OE: 16 8 56 1412
1A 18 9 48 1.273
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Fig. 4 The curve of X-displacement of the middle section between
piles during the process of loading
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Fig. 5 The curve of the bearing capacity of soil arching with the

same space between piles
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Fig. 6 The curve of the bearing capacity of soil arching with the

same ratio of space and pile width
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