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Model test on vertical bearing capacity of variable cross-section thread piles
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(1. Department of Geological Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China; 2. China Railway Eryuan Engineering Group Co.
Ltd., Chengdu, Sichuan 610031, China; 3. Third Railway Survey and Design Institute Group Corporation, Tianjin 300142, China)

Abstract: Variable cross-section thread pile is a new type of piles applied in ground improvement. The vertical bearing characteristics
of variable cross-section thread pile are studied by means of laboratory model test and numerical simulation. The difference of
bearing characteristics between variable-section thread piles and ordinary straight piles and plain cylindrical piles is analyzed. And the
influence of thread structural parameters and foundation soil parameters on vertical bearing capacity of variable cross-section thread
pile is comparatively analyzed. The results show that the thread structure of the variable cross-section thread pile and the
round-shaped pile body can greatly improve the side friction. Under the same stratum condition, the material utilization ratio (ultimate
load divided by pile body volume) of the variable cross-section thread pile is about 1.3 times that of the ordinary section thread pile,
and is about 3 times that of ordinary cylindrical smooth pile. Among the structural parameters of the variable cross-section thread pile,
the thread width, thickness, spacing and change rate of pile section are the important factors affecting the vertical bearing capacity of
single pile, and should be fully considered in the engineering design.

Keywords: variable cross-section thread pile; model test; numerical simulation; bearing capacity; structural parameters of screw
thread
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Fig.1 A thread pile with variable cross-section
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Table 1 Material parameters in model tests
FRPERCE  yARAEL EE B FED
E/MPa v y/(&kN/m?) @ /(°) c/kPa
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Table 2 Structural parameters of model piles
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Fig.2 Layout of resistance strain gauge
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Fig.5 Load-settlement curves of three
types of model piles
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Table 3 Material parameters in numerical model
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Table 4 Shape parameters of piles in numerical simulation
BEOBRZORmIEE MREAR HENEA BROQURE BOUMET K

5 / mm / mm / mm / mm P/ mm  /m
1 200 200

400 100 100
2 200 400 15
3 600 600

RS5 BEEEMESHRE

Table 5 Material parameters of numerical model

PR AL L BEES BERD

PR .

E/GPa v y / (kKN/m?) ¢o/(") c/kPa
A+ 1 20 0.35 19 25 20
it 2 16 0.38 19 22 17
Mt 3 12 0.40 19 20 14
it 4 8 0.42 18 18 12
i+ 5 5 0.45 18 16 10

B 22 0.20 22

R 6 AFIHE A FIAE R R B
Table 6 Ultimate bearing capacities of different types of
piles in various foundations

— AAIMEEHE BRI ST E AR R
/kN firgk/ kN firgk/ kN
Mt 1 3090 3340 1520
it 2 2850 3000 1310
it 3 2 400 2 600 1100
it 4 1950 2010 870
it 5 1 600 1500 660
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Fig.19 Ratio of ultimate bearing capacity of different pile
types in different soils
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