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Field load test and bearing characteristics analysis of shaped steel
piles in sandy soils

DING Xiaoyong', XU Nengquan', XING Haofeng’
(1. Shanghai Electric Engineering Consulting Co. Ltd., Shanghai 201199, China;
2. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The application of steel short piles in practical engineering is restricted due to its unclear bearing
mechanism. However, due to advantages such as low cost, high strength, minimal soil displacement, easy
construction, and convenient transportation, these piles are widely used in photovoltaic power projects in desert
areas. In order to accurately reveal the horizontal and vertical bearing performance of steel piles in desert regions,
horizontal load tests for different types of steel piles (including cross-sectional shape, cross-sectional area, and
burial depth) and vertical compression and uplift load tests were conducted in a specific sandy site. The study
analyzed the influence of parameters such as cross-sectional shape, cross-sectional size, and pile length on the
bearing performance of steel piles. Research findings indicate: (1) The horizontal bearing performance of pipe
piles and H-shaped steel piles is signifi-cantly better than that of C-shaped steel piles and trough-shaped steel piles.
Compared with C-shaped steel piles and trough-shaped steel piles, pipe piles and H-shaped steel piles exhibit
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advantages in resisting wind loads, with the horizontal bearing performance of H-shaped steel piles closely related

to the cross-sectional size and pile length. (2) The vertical bearing capacity of pipe piles and H-shaped steel piles is

also significantly better than that of C-shaped steel piles and trough-shaped steel piles. Moreover, the compressive

and tensile bearing performance of H-shaped steel piles is positively correlated with cross-sectional size and pile

length. When the length of pile is the same, the vertical bearing capacity of H-shaped steel piles is similar to that

of pipe piles. (3) The bearing performance of H-shaped steel piles is more prominent compared to other pile types

(C-shaped steel piles, trough-shaped, and pipe piles) in sandy soil area. Furthermore, when compared with

traditional pipe piles, H-shaped steel piles requires less materials and can create greater economic value, making

them an excellent choice for the foundation of desert photovoltaic bracket foundations. The research results in this

paper have reference for engineering applications.

Keywords: desert area; photovoltaic support; section-steel pile; loading test; bearing capacity
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Table 2 Mechanical parameters of Q355B steel
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Table 3 Pile foundation parameters
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Fig. 13  Vertical uplift static load test type steel pile body side friction resistance distribution curve
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