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Model test analysis of the horizontal bearing capacity between
five-star-shaped piles and ordinary round pile
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(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, P. R. China;
2. Department of Civil Engineer,school of City College Zhejiang University, Hangzhou 310015, P. R. China)

Abstract ; Five-star-shaped-pile is a new type of cross section special shaped pile, which is formed by cutting
five circular arcs in a circle pile. Five-star-shaped-pile is divided into two categories according to the nature
of its cross section, the circumference of the maximum of five star shaped piles F; and the perimeter area
ratio of the maximum of the five-star pile F,. The experimental research on the comparison of four single
piles in dry sand by sand pouring method is carried out to explore the horizontal bearing capacity of five-

star-shaped piles. Similarity ratio is 1:8. These four single piles are; Maximum ratio of perimeter and area
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of the five star shaped pile F, ,the maximum of the circumference of the five star shaped pile F, ,round pile
C, with the same section of F,, round pile C, with the same cross-sectional area of F,. The test results
show that: 1) the horizontal bearing capacity of F,, C, and F, are near, but the section area of F, is the
minimum, and it is only 0. 44 times of C,; 2) the horizontal bearing capacity of F, is 1. 63 times of C, , so it
is concluded that the reasonable section form can improve the horizontal bearing capacity; 3) the moment
distribution of four single piles is largely consistent, and the moment reach the maximum at 0. 4 m; but the
section of five-star-shaped pile is small, and the bending stiffness is not enough and it is easy to break; so
the whole horizontal bearing capacity is less than that of C, but better than that of C,.

Keywords: five-star-shaped pile; model test; horizontal bearing; sand pouring; moment
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Fig. 1 Full view of Fig. 2 The horizontal

model test system loading test
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Fig.3 Grain size distribution of the test sand
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Fig. 7 The arrangement of testing instruments
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Fig. 8 Moment calculation view
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Table 2 Horizontal load and the corresponding displacement
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