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Analysis of bearing characteristics of photovoltaic support H-shaped steel
pile in field test

DING Xiao-yong
(Shanghai Electrical Engineering Design Co., Ltd., Shanghai 201199, China)

Abstract: Photovoltaic power generation is of great significance to realize clean energy and solve energy crisis. In the
construction of power stations in desert areas, the choice of foundation form of photovoltaic bracket is particularly
important. The photovoltaic module supported by the photovoltaic bracket is relatively light, and the vertical pressure and
horizontal thrust are the main stress forms of the support foundation. H-shaped steel piles have become the preferred
foundation form due to its high bending stiffness and strong penetration capacity. In this paper, according to the stress
characteristics of photovoltaic supports, the vertical bearing capacity and stress characteristics of steel piles with different
pile length and sectional size are compared and analyzed through on-site vertical compressive and pull out tests of short H-
shaped steel piles. The analysis results show that the behavior trend of short H-beam steel piles is similar in the compressive
and pull out tests. The cross section size and the length of pile body have a significant effect on the bearing capacity of steel
piles. The larger the size and the longer the pile, the higher the bearing capacity. When the pile length is different, the
development of pile side friction is an asynchronous process, which is carried out from top to bottom along the direction of
pile body. The peak value of lateral friction resistance of H-shaped steel piles occurs at the position 1/3 away from the pile
end under compression and tension conditions. This research results can provide theoretical reference for practical
engineering.

Key words: photovoltaic power generation; H-shaped steel piles; vertical compressive and pull out test; pile bearing

capacity; pile side friction resistance
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Table 1 Cross-sectional parameters of H- shaped steel pile

eIkl MmN LEREEm RS /mm
15, 6% 1.9 1.8 100x45x3x3
25,75 1.9 1.8 125%60x6x8
35.8%5 1.9 1.8 150x75%5x7
45.9% 1.6 1.5 125x60x6x8
5%, 10% 2.2 2.1 125%60x6x8
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Fig. 1 Cross-sectional of H-shaped steel pile
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Fig.2 Location of strain gauge of H-shaped steel pile
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Table 2 List of physical and mechanical parameters of formation in the test site area
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Table 3  Ultimate bearing capacity of pile
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Fig. 6 Axial force distribution of H-shaped steel piles
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