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Field tests on bearing capacity of digging-hole pile for transmission lines
under complex loads

CUI Qiang, YANG Wen-zhi
(China Electric Power Research Institute, Beijing 102401, China)

Abstract: In order to study the bearing performance and difference of the foundation for transmission lines under complex
load-bearing situations, by taking the digging-hole piles commonly used in transmission-line projects as the object and selecting
the typical loess area as the test site, the field tests on the bearing performance of digging-hole piles for transmission lines under
four loading cases are carried out. By testing the displacements of pile top and the soil pressures at pile end, the
load-displacement curves, the ultimate bearing capacities and the soil pressures at pile end of digging-hole piles under different
loading conditions are analyzed. The results show that due to the differences of bearing mechanism and failure mode, the
morphological characteristics of load-vertical displacement curve of digging-hole piles under different vertical loads are
obviously different, which is shown as "steep drop" under uplift loads and "slow change" under compression loads. For the
digging-hole piles under combined loads, the compression force improves the horizontal bearing capacity, on the contrary, the
uplift force weakens the horizontal bearing capacity. The relationship between the soil pressure at pile end and the compression
load can be expressed by the quadratic function. Due to the different deformation characteristics of different types of piles under
horizontal loads, the eccentric effects of the soil pressure at the end of the rigid piles are obvious, and those of the elastic piles

are not obvious.
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Fig. 1 Overview of test site
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Fig. 2 Schematic diagram of test foundation
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Table 1 Information list of test foundation

= d/mm hy/mm ho/mm 17 %% LI
#1 1000 5000 500 It
# 1000 7500 500 LK
#3 1000 10000 500 KT
#4 1000 5000 500 T E+KF
#5 1000 7500 500 T E+KF
6 1000 7500 500 7K
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Fig. 3 Field fabrication of test foundation
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Fig. 4 Loading and testing devices for tests
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Fig. 5 Load-displacement curves of test piles
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Fig. 6 Surface cracks in foundation at damage of pile No. 2
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%5 d/mm hy/mm VTR K:
# 1000 7500 LK 0.1111
#5 1000 7500 T E+KF 0.1815
6 1000 7500 7K 0.1248
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Fig. 7 Schematic diagram of ultimate bearing capacity of pile
under inclined loads
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Table 3 Ultimate bearing capacities of test piles

75 Ow Sw/mm Ohu Sh/mm Ou
1 450 2.52 — — 450
2 848 3.91 919 3.87 848
3 1060 3.76 1072 10.00 1060
4 730 50.00 848 7.51 730
5 923 50.00 1060 8.92 923
6 — — 315 10.00 315
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Fig. 8 Relationship between compression load and soil pressure
at pile end
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Table 4 Values of parameters 4 and B

%Eﬁéﬁ ME,‘E A/kPa’! B iﬁl‘ﬁﬁ gpx/kPa

il 7 %

1 0.0004 -0.011 0.98 336
#4 2 0.0006 -0.079 0.99 445

3 0.0005  0.028 0.99 458

1 0.0004 -0.104 1.00 431
#5 2 0.0006 —0.258 0.99 526

3 0.0005 -0.211 0.99 443
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Fig. 9 Distribution curves of soil pressure at pile end
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Fig. 10 Deformation modes of piles under horizontal loads[>”
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