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Evaluation of removable time of tunnel lining formworks using impact methods
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ABSTRACT

The removable time of tunnel lining formworks was evaluated using impact methods. Our findings are as
follows: (1) Stiffness evaluation: The change in the stiffness of early-age lining concrete can be assessed by measuring
the propagation of surface wave, and the Rayleigh wave (R-wave) velocity is estimated using the spectral analysis of
surface waves method. (2) Uniaxial Compressive Strength (UCS) Evaluation: UCS can be determined based on the R-
wave velocity. To achieve this, the R-wave velocity is converted to the primary wave (P-wave) velocity using a dynamic
Poisson’s ratio, and the results from test piece result (i.e., the relationship between P-wave velocity and UCS) are
utilized. It is crucial to measure a time-dependent dynamic Poisson’s ratio to ensure accuracy. (3) Measurement system

requirements: We have provided the necessary requirements for the measurement system based on the test results.
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