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Abstract

Damping ratio of materials is an index of seismic reducing. Concrete structures with
good self-damping properties can improve the dynamic performance of structures induced by
impact load, wind and earthquakes. This study investigated the effect of pozzolanic materials
on damping coefficient of concrete. Cement replaced by three pozzolanic materials with the
fraction of 0%, 10%, 20 % and 30% were selected, where pozzolanic materials are silica fume,
fly ash and blast furnace slag, respectively. Concrete with four material ages of 3 days, 7 days,
28 days and 56 days, respectively, was also examined. Damping ratio, based on free decay
reaction, is calculated and measured by using GeoSIG seismograph. Results show that
damping ratio of silica fume concrete reduces with increasing silica fume. However, damping
ratio of concrete enhances with increasing fly ash or slag. Compressive strength of concrete
gradually develops with material ages, but damping coefficients are reversed. Concrete with
partial cement replaced by 10% silica fume improves its compressive strength and damping
ratio simultaneously. This is also true for concrete with 30% slag. At the age of 56 days, all
damping ratios of slag concrete are smaller than that of PC material. Compared with PC
material, adding fly ash to concrete can raise its damping ratio; nevertheless, higher fly ash in
concrete will lower its strength. To increase damping ratio, fly ash is the best choice compared
with silica fume and blast furnace slag.

Keywords: seismic reducing, pozzolanic materials, concrete, damping ratio
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