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Bearing Performance of HSCM Piles under Combined H-V Loading
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Abstract: Helix stiffened cement mixing pile (HSCM pile) is a new type of pile foundation com-
posed of a spiral pile core and a cement soil pile. In order to study the bearing performance of he-
lix stiffened cement mixing piles (HSCM piles) under combined horizontal-vertical (H-V) load,
three groups of 12 HSCM model piles were designed and fabricated for conducting H-V combined
load tests, aiming to analyze the effects of the loading angle and the number of helical blades on
the bearing performance of the pile foundation. The test results show that appropriately increas-
ing the number of blades in HSCM pile core can improve the integrity of the pile body and im-
prove the load-bearing performance of the pile foundation under the H-V combined load. The up-
lift load component has a negative impact on the horizontal ultimate bearing capacity of the pile
foundation, while the shape of the pile body has a small impact on the horizontal bearing capacity.
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Fig. 1 Schematic of HSCM pile
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Fig. 3 Arrangement of blades of model pile core
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Table 1 Physical properties of kaolin
AR oKW MR/ W W I
wE B/N % % EiR B (kNem™h)
2.8 55~60 78 33 45 0.49~0.60 17.2
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Fig. 6 Schematic diagram of the loading device
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Table 2 Pile parameters

A% Dy D/ Dy/ D,/

ErEil . ) w/N
Hn mm mm mim mm
2 73 76 73 74.0 16.76
" 3 118 103 80 100. 3 51.35
- 4 119 108 97 108.0 53.15
5 97 100 95 97. 3 50. 04
2 73 79 86 79.3 42.56
- 3 86 95 88 89. 6 55. 82
4
4 90 114 73 92.3 51.54
5 86 106 388 93.3 48. 64
2 75 73 60 69. 3 41.00
— 3 110 100 85 98.3 45. 69
- 4 90 95 97 94.0 54.58
5 88 100 98 95. 3 47.75
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Fig. 9 Comparison of average diameters of model pile
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Table 3 Ultimate carrying capacity
HSCM #i: HSCM #E HSCM #i

iR e BR R 4% g AR K RIS

P1/N Sydd Pyup/N o 4pdE Py /N
HSCM-30-2 383. 20 191. 60 331. 86
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