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Application analysis of open-ended PHC pipe pile on pebble layer
foundation

DING Xiaowei', GAO Juncheng?, LI Shengli
(1. China Coal Xi’an Design Engineering Co., Ltd., Xi’an 710054, Shaanxi, China;
2. China Vanke Co., Ltd., Shenzhen 518000, Guangdong, China)

Abstract: Grade I terrace of the Shichuan River in Shaanxi Province has a pebble layer with a thickness of 10-13 meters
and good engineering mechanical properties at a depth of about 15 meters below the surface. Effectively utilizing the
good bearing potential of this layer is a design challenge. In the foundation design of a specific project, referring to
existing experimental research and engineering experience, the tip resistance bearing behaviors of open-ended PHC pipe
piles in the pebble layer were analyzed. Through in-situ static loading tests, it was verified that under corresponding pile
driving conditions, the settlement of medium and short open-ended pipe piles in the pebble layer can form a soil plug
effect. When the pile end settlement reaches 4.9%-6.9% of the pile diameter, the actual ultimate tip resistance of the
pebble layer increases by 1.49-1.93 times compared to the standard value, the vertical bearing capacity of the pipe pile
increases by 27%-46%. The settlement observation results after completion of the building construction verify that the
pipe pile scheme is feasible, avoiding environmental pollution caused by the soil pile foundation scheme, saving cost and
construction period, and having good social and economic benefits.

Key words: open-ended pipe pile; soil plug effect; tip resistance in pebble layer; static loading test; settlement observation
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Fig. 1 Illustration of soil plug
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Fig. 2 Illustration of pile tip resistance
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Table 1 Physical and mechanical parameters of the soil layers
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Fig. 4 PHC pipe piles layout of 18 storeys building
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Table 2 Comparison of scheme indicators
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Table 3 Analysis results of static loading test
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Table 4 Results of settlement observation

; . UUP% 5 /mm ViR %)
¥ S —
g2 K & ER (mm/d)

1 8.94 931 841 0.90 0.03
2 8.26 9.07 7.44 1.63 0.02
18 3 8.18 9.87 496 4091 0.03
R 4 8.90 9.56 8.29 1.27 0.02
5 10.69 11.64 8.78  2.86 0.03
6 11.10 13.73 930 443 0.04

19 3.74 473 230 243 0.02

10 20 4.32 543 3.65 1.78 0.04
E8 21 7.65 8.68 6.80 1.88 0.02
22 7.31 847 597 250 0.03
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