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BEARING CAPACITY AND DEFORMATION CHARACTERISTIC OF A
COMPOSITE FOUNDATION WITH DRIVEN CAST-IN-PLACE Y PILES
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Abstract: A new driven cast-in-place Y pile, developed according to the innovative design concept of Y pile and
the traditional construction technology of driven cast-in-place pile in China, was introduced in this paper. The
newly developed piles were used in a ground improvement project for an expressway bridgehead. Based on the
theoretical calculation and static load test results, the longitudinal surface area of a Y pile is about 50% more than
that of a circular pile for a given cross-sectional area, from which its side friction and bearing capacity is
substantially enhanced. The Y pile is either a friction pile or end bearing friction pile from its working mechanism.
Based on the field monitoring results and static load test results, the pile-soil stress ratio, surface settlement, lateral
deformation of the driven cast-in-place Y pile composite foundation were discussed. The Y pile composite
foundation has better bearing characteristics while the foundation settlement and post-construction settlement of
embankment are substantially reduced. From the technical and economical point of view, it has certain advantages
over other composite foundation on reliable construction quality, significant reinforcement effect and economical
rationality. It can be applied to other projects with similar geological conditions.
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Table 1 Physico-mechanical parameters of soil
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Fig.1 Section of driven cast-in-place Y pile
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Table 2 Results of vertical static load test of test pile

A-19 19 1300 4.08 >1300
c-19 19 1300 3.89 >1300
C-19F 19 1760 13.67 1760
A2-16 19 1300 22.03 1300
S-2 17 1300 19.63 1300
u-2 17 1000 55.12 950
R-12 17 900 51.07 950
Q-2 17 1000 18.56 950
F#KN
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Fig.2 Q-S curves of test piles in Jiaxing section
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Table 3 Changes of soil pressure under different loads kPa
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Fig.3 Relation between pile-soil stress ratio and length of pile
under different loads
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Fig.4 Relation curves of time-load-settlement
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Fig.6 Layered settlement curves of cross-section
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Fig.7 Relation curves of time-load- pore water pressure
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Table 4 Indexes of technological economy
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