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Pseudo—static seismic analysis used for design of pile foundations subjected to liquefaction—induced
ground deformation requires a design horizontal ground displacement profile. To examine feasibility
of determination of such soils displacement by dynamic response analyses using the equivalent
linear method, simulation of three liquefaction sites was conducted. The analysis results reveal that
the observed maximum acceleration and displacement at the ground surface can be captured using
the equivalent linear method, providing appropriate soil parameters. The stiffness change at the
liquefied layer alters the horizontal displacement both in the liquefied and non—liquefied layers, while
it is not so sensitive to the maximum displacement at the ground surface.
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SEISMIC PERFORMANCE OF BRIDGE
FOUNDATION WITH HINGE AT PILE HEAD
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This paper describes a series of dynamic centrifugal experiments of bridge foundation
models with hinge at pile head. Hinge connecting method for pile head is considered to
reduce the response of the pile and to improve seismic performance of pile foundation even
in the liquefiable ground during earthquakes.
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Standard soils are used worldwide as reference materials with which new model or single element
experiments may be performed, assessed and calibrated. The testing databases associated with
these are valuable resources that are particularly important when developing new procedures.
However, the finite extent and variability of all natural deposits creates the possibility that standard
soils may vary, or become unavailable, over time. The Ham River Sand (HRS), from the Thames
Valley in the UK has been researched continuously and comprehensively in a series of studies since
the 1940s, leading to a large database that includes recent advanced hollow cylinder, stress path
triaxial and dynamic testing. Fresh samples are now unavailable and the paper describes a study of
alternative sampling sources within the Thames Valley. Microscopic visual inspections, index
measurements, direct shear, high pressure oedometer, bender element and stress path triaxial test
data are presented in the paper, focusing on the natural variability and the ranges seen in material
test response. A replacement for the original HRS is identified, so allowing those developing new
tests the possibility of conducting experiments on material that is compatible with the existing HRS
database. Reference is also made to advances in bender element testing achieved as part of the
study.
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A series of centrifuge model tests were conducted to examine the effect of strain history on the
mobilization of lateral earth pressure acting on pile caps. The test results demonstrate the
importance of considering strain history when modelling the interaction between a surface soil layer
and a pile cap.
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Liquefaction induced lateral ground failure have caused extensive damage to pile foundations of
buildings and bridges, embankments, river dikes, pipelines, lifeline system and waterfront structures
during large earthquakes. The soil liquefaction during the 1995 Hyogo—ken Nanbu earthquake, caused
widespread damage on reclaimed land and induced large ground displacements in the horizontal
direction, resulting in distress to buried lifelines and piles foundations of buildings and bridge piers
along the Kobe shoreline Hamada et al.(1996). To protect these structures and to ensure their
stability and serviceability during and after the earthquake shaking, the assessment of the likelihood
induced permanent displacement and lateral spreading load is a matter of great concern in seismic
proof design.

This paper attempts to present a Lagrangian mesh—free particle method, namely the Smoothed
Particle Hydrodynamics (SPH) to assess the liquefaction induced lateral ground displacement based
on the concept of fluid dynamics. The results of 1g shaking table experiment performed by Hamada
et al. (1994) to examine the mechanism of the liquefaction induced lateral spreading after the cease
of the shaking are used to validate the proposed method and to assess the induced ground
displacement and flow velocity.
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This paper presents a numerical tool based on Smoothed Particles Hydrodynamics (SPH) to simulate
the liquefaction induced ground flow around a pile foundation. The approach is formulated in the
framework of fluid dynamics, assumed a Bingham type constitutive model and a phenomenological
bilinear recovery constitutive model for the liquefied soil. The 1g shaking table experiment to
measure the effect of liquefaction induced displacement on a pile foundation performed by Hamada
et al. is used as a framework to perform the numerical simulations. The simulated results show that
the approach offers promising perspectives in simulating the flow around the pile foundation, the
distribution o the flow velocity as well as the stresses and shear strain field.




	H19

