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DIFFERENCE OF SEISMIC BEHAVIOR OF HIGH AND LOW CAPS OF
PILE FOUNDATIONS

MAKang* 2 XU Qiang? LI Shulint CHEN Dongxia® FANG Jun! DOU Hanjie!
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Laboratory of Geohazard Prevention and Geoenvironment Protection =~ Chengdu University of Technology
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Abstract The pile foundation could be classified into the high or low types according to the position of cap
relative to the surface of grounds. In many engineering practice the settlement of unconsolidated clay or
backfilled soil after construction the soil rheology or the seismic field subsidence may lead to the separation of
the cap from the clay surface i.e. the cap was embedded originally into clay to a new state of high cap pile
foundation. For the static condition this kind of separation may result in the negative skin friction force along the
piles and reduce the vertical bearing capacity of piles. However under the seismic shaking condition the
centrifuge shaking table experiments and simulation with ABAQUS on both the cases indicated that piles
underwent a higher maximum bending moment and a much larger active depth under high cap case than those at
low cap case. This suggested that the embedding condition played an important role in the seismic response of
pile-cap foundation. It becomes more disadvantageous when the embedding condition of the cap changes from the
low cap case to the high cap case.
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Fig.1 Test cases for high and low raft and arrangement of
sensors 1
Table 1 Test cases for different superstructure loading
simulations
Ikg kg
Load 1 2.95 368 000
Load 2 1 4.84 605 000
Load 3 2 6.90 863 000
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Fig.3 Sequential triggered earthquake events for each
centrifuge tests
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Fig.2 Pile-raft-soil model after clay consolidation ( 1/2) 4
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Fig.4 ABAQUS simulated model for high and low raft cases
of pile foundation
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Fig.5 Time-histories of measured acceleration in
typical earthquake shaking tests
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Fig.6 Raft periods and amplifications from tests
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Fig.8 Time-history and envelope diagram of pile bending moment
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Fig.9 Envelope diagrams of bending moment of piles under different PG4 and raft loadings
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Fig.11 Time-history curves and response spectra of El-centro
and Loma earthquake
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