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ABSTRACT : The ultrasonic waves for monitoring concrete materials have been used to investigate the setting and hardening process
of concrete. This paper presents the application of bender elements for monitoring the hardening properties of Controlled Low Strength
Material (CLSM) and the characterization of shear waves in CLSM according to curing time. To ensure the early age properties and
flow, the CLSM consists of CSA cement, sand, silt, water, fly ash, and accelerator. In addition, three different type specimens
according to fine contents are mixed. A couple of bender elements are installed at the wall of measurement cell and the CLSM
specimen are prepared at the measurement cell for 28 days. Experimental results show that the resonant frequency and shear wave
velocities increase with an increase in the curing time, regardless of the fine contents. Up to ten hours, the amplitudes of shear waves
also increase, and the resonant frequency and shear wave velocities at the same time increase as the fine contents increase. The shear
wave measurement technique using the bender elements may be effectively used to evaluate the hardening properties of CLSM along
the curing time.
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Fig. 1. Schematic drawing of a cell for the measurement of shear

waves
Table 1. Chemical components and properties for fly ash and CSA cement
Specimen SiO, FeOs CaO MgO AlLO; K0 Na,O P,0s TiO, Lg.loss pH
Fly ash 20.4 9.16 40.8 7.02 114 1.04 0.82 0.42 0.40 8.89 11.9
CSA cement 18.9 434 61.1 2.77 5.62 1.00 0.13 0.15 0.25 3.66 11.8
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