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Propagation Properties of Subway-induced Vibration (Part 2)

—TFiltering Effects of Foundation Slabs and Structure-borne Vibration——

Jun-ichi Yoshihara Mitsuru Nakamura

Yuzuru Yasui Shigeru Hirano

Abstract

Propagation properties of subway-induced vibration from the ground into a building and through members of
the building are described in the paper.

According to measurements of vibration from the ground into a building, a foundation slab has a filtering effect
mainly against horizontal vibration, while a concrete pile has a filtering effect against vertical vibration. It is
shown by the results of measurements of structure-borne vibration in a steel-framed reinforced concrete building
that vertical vibration of a column is amplified during its propagation to upper floors at the first natural frequency
of the building, and that vertical vibration of a slab with a steel deck has more than ten times the amplitude of that
of adjacent columns even at high frequencies.

Through several simulations, it is shown that the amplifications for columns and slabs can be simulated using
a lumped mass model and an FEM model, respectively.
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