Assessment of Early-age Properties of Mortar by
Monitoring of Ultrasonic Pulse Velocity
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ABSTRACT

Ultrasonic pulse velocity(UPV) is a useful tool for examining the property of early-age mortar or
concrete. Thus, UPV has been used for a long time to characterize setting and hardening of cementitious
materials. In this study, in order to investigate the characteristics of setting for mortar, UPV was
measured using automatic monitoring system up to 3 days after casting. Test results show that UPV of
high water to binder ratio(w/b) mortar remained constant at the beginning of hydration and then abfuptly
began to increase. However, UPV of low w/b mortar gradually increase due to setting retard caused by
use of superplasticizer. Furthermore, the development of UPV for mortar with fly ash is slower than that
of mortar without fly ash. It was concluded that the property change of mortar or concrete, such as
setting and hardening can be assessed by monitoring of UPV.
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Table 1 Chemical compositions and physical characteristics of cement and fly ash

Chemical compositions (%) Physical characteristics
Material ] Loss of | Specific Blain
Si02 AbOs Fe:05 Ca0 MgO SO3 ignition gravity ( em? /g)
Cement 20.7 52 30 624 47 24 1.36 315 3450
Fly ash 56.7 21.2 6.0 6.7 14 0.1 344 221 335
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Table 2 Mixture proportions of mortar

. Water reducer
Mix type Cement Water Fine aggregate (HRWR/C)
M1 1 0.50 2.038 0.005
M2 1 0.35 1.493 0.015
M3 1 031 1.252 0.020
M4 1 027 1121 0.024
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Fig. 1 Ultrasonic Monitoring Device
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Fig. 2 Development of ultrasonic pulse velocity of OPC mortar series
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Fig. 3 Development of ultrasonic pulse velocity of FA20 mortar series
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