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Abstract :
dynamic

In this paper,
(IDA)

systematically investigate the ductile seismic performance

the rigorous incremental
analysis method is employed to
of pile-group foundations (PGFs). A shake-table test on
the pier-PGF system in sand is firstly used to validate the
numerical modelling technique. Based on the engineering
practice, a series of analytical models are then established
considering the variation of nine structural/geotechnical
parameters. Seven ground motion records are selected for
the implementation of IDA. Finally, the seismic failure
process of PGFs is validated and three performance

indicators in terms of displacement, rotation and strength

Wk HH: 2022-07-11

BE I - S ARk (52178155) 5 -k A AR B I 5 i 56 3 1 WP L G (SLDRCE19-B-20)
Si—AER . T AR, M R REUE . E-mail: jo_wang@tongji. edu. cn
AR MR, P AR S, TR R I B 1% . E-mail: yeaijun@tongji. edu. cn

are proposed. And the impact of each parameter on the
proposed performance index is investigated. It is found
that for PGFs in the easy-to-repair state, the average
displacement ductility is 2.52 and the average lateral
strength is 1.41 times of that of the first-yield state. The
average ultimate displacement ductility of PGFs is 3.62
and the average ultimate lateral strength is 1.47 times of
that of the first-yield state. The maximum drift ratio of the
pier induced by pile-cap rotation is less than 0.7%.

ductile
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Fig.1 Schematic diagram of shake-table test and numerical model (unit: cm)
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Fig.2 Comparison of structural responses between shake-table test and numerical model
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Fig.9 Impact of pile transverse reinforcement ratio on
force-displacement and rotation-displacement

relationships
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Fig.10 Impact of pile spacing on force-displacement

and rotation-displacement relationships
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Fig.11 Impact of pier height on force-displacement

and rotation-displacement relationships
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Fig.12 Impact of pile axial load ratio on force-

displacement and rotation-displacement

relationships
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Fig.13 Impact of scour depth on force-displacement
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Fig.14 Impact of soil relative density on force-
displacement and rotation-displacement

relationships
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Tab.2 Statistics of performance indicators

T Uy Rp, Oy naer /(107 rad) Ui Ry, 0,/(10"% rad)
M 2.52 1.41 2.04 3.62 1.47 2.63
I FON: 1 2.95 1.46 4.57 6.17 1.65 6.77
e/ IME 1.87 1.32 1.15 2.45 1.36 1.32
i 2E 0.23 0.03 0. 69 0.72 0.06 1.13
S B OYE/ brii2E )/ % 9.3 2.4 34.0 19.8 4.4 43.0
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