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Research and development of the soundness diagnosis
system of the Construction social infrastructure

Keyword : Non-destructive test, Compressive strength,
Young’s modulus, Strain at maximum stress

Major non-destructive estimation methods
applicable to compressive strength of concrete
include the rebound hammer method, the elastic
wave speed method and the mechanical impedance
method. These estimation methods assume any
correlations  between  concrete = mechanical
properties, particularly elastic modulus, and their
respective properties of rebound number, elastic
wave speed and mechanical impedance under low
stress regions, on the basis of high correlations
between elastic modulus and compressive
strength. Because all these methods are within the
framework that the maximum stress at the
non-elastic region has to be estimated with the
properties measured under the elastic regions,
strength estimation principle and precision are
affected by the stress levels at the at the
measurement and the degree of nonlinearity at the
maximum stress.

In this research, aiming at improving the precision
of the mechanical impedance method that the
authors have studied so far, experimental study
was carried out on the strains at the maximum
stress that 1s assumed for the compressive
strength estimation. Among mix design factors
affecting the mechanical impedance, nonlinearity
and strains at the maximum stress of concrete,
water-cement ratio and coarse aggregate volume
fraction were selected as parameters. As a result,
the compressive strength estimation formula with
a higher precision was presented taking into

account the strain at the maximum stress.
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