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Fig. 1 Structural schematic and photo of spiral steel pipe pile
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Fig. 2 Construction photo of steel pipe spiral pile sinking
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Fig. 3 Layout diagram of static load test
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Fig. 4 On site photo of static load test
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Table 1 Static load test results of tensile bearing
capacity of one pile

e
ke /mm /m
1 76 2 5.8
2 76 2 6.5 6.17
3 76 2 6.2
4 89 2 7.0
5 89 2 7.4 7.37
6 89 2 7.7
7 114 2 8.2
8 114 2 8.6 8.23
9 114 2 7.9
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Table 2 Calculation results of standard values of ultimate

tensile bearing capacity of one pile obtained
according to GB 51101—2016

¥ife /mm | FEER /m Ty HESER /KN
76 2 7.87
89 2 8.14
114 2 8.64
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Table 3 Calculation results of standard values of one pile ultimate
tensile bearing capacity in inverted cone bearing mode

PR /mm | HEK /m Ou HHEZER /KN
76 2 6.51
89 2 7.54
114 2 7.63
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Table 4 Calculation results of standard values for

ultimate tensile bearing capacity of one pile
in blade bearing mode

W /mm | FEER /m O THARSE S /KN
76 2 7.47
89 2 8.45
114 2 10.21
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Table 5 Deviation between calculation results of standard values of ultimate tensile bearing capacity of one pile obtained
from two standards and field test results

DB41/T 2125—2021

\ : P GB 51101—2016 — NE—
PER /m | #E42 /mm 45 AN W ey
VO AN | 22 % | TS AN A AN | iz %
2 76 6.17 7.87 27.55 6.51 5.51 7.47 21.07
2 89 7.37 8.14 10.45 7.54 2.31 8.45 14.70
2 114 8.23 8.64 4.98 7.63 7.23 10.21 24.06
@
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CALCULATION AND RESEARCH ON ULTIMATE TENSILE BEARING
CAPACITY OF STEEL PIPE SPIRAL PILE FOR PV BRACKET
FOUNDATION IN THE ROAD AREA OF TRANSPORTATION AND
ENERGY INTEGRATION PROJECT

Hu Chuanpeng
(China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangdong Guangzhou 510663, China)

Abstract: Due to its excellent economy and applicability, steel pipe spiral pile are the preferred form of PV
brackets foundation in many PV power generation projects. However, there are significant differences in the
calculation formula for the ultimate tensile bearing capacity of steel pipe spiral pile between the two domestic
design standards for steel pipe spiral pile. How to choose more reasonable standard in practical engineering is
troubling engineering designers. This paper takes the PV field area of a certain transportation energy integration
project as an example, and obtains the tensile bearing capacity data of a single steel pipe spiral pile through on-
site tests. The on-site test results are compared with the calculation results obtained under different standards,
and based on the comparison results, application suggestions for the calculation formula are given. The research
results show that: 1) From the on-site test results, it can be seen that increasing the diameter of steel pipe spiral
pile has a certain improvement effect on the single pile's ultimate tensile bearing capacity, but the improvement
effect is limited, which is a low cost-effectiveness. To improve the tensile bearing capacity of a single pile,
it is recommended to taking measures in the direction of increasing the number of blades or blade diameter. 2)
When designing PV power generation projects, it is recommended to use the calculation formula for the inverted
cone bearing mode in DB41/T 2125—2021 to estimate the ultimate tensile bearing capacity of a single pile. The
calculated results are the most conservative and closest to actual situation on-site.

Keywords: transportation and energy integration; PV bracketss; steel pipe spiral pile; ultimate tensile bearing

capacity; canonical formula
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