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Setting Estimation of Cement Paste Using New-type Embedded
Sensor
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The present study proposes an economical embedded ring-sensor that can measure a strain behavior of cement paste and mortar in
early age. Using the proposed ring-sensor, the experimental method is proposed that can measure the setting time of the cement
paste and mortar conveniently. The experimental study has been conducted using the mixtures of which W/C are 0.30, 0.35, 0.40, and
0.45. From the test result, the setting times measured by convectional test methods such as vicat method and penetration resistance
method are compared with the setting time proposed by this study. The result reveals that the proposed ring-sensor can effectively
measure the early age behavior so that can evaluate the time when the contraction starts. In addition, the contraction starting time
can be regarded as a rational setting time, which is similar to the initial setting of convectional test methods.
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Fig. 1. Typical test equipments for setting time measurement
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Fig. 2. Schematic of ultrasonic pulse velocity measurement
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Table 1. Setting time using vicat method and penetration resistance

method
Set time(hrs)

Method Type w/C Ww/C w/C w/C
0.30 0.35 0.40 0.45
Initial set. | 4.89 5.66 7.60 7.82

Vicat test
Final set. 7.04 8.56 11.18 | 12.69
Penctration Initial set. | 5.73 | 632 | 842 | 891
resistance Final set. 7.47 8.33 10.49 | 10.79
Proposed - 552 | 576 | 696 | 7.8

ring sensor
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Fig. 8. Measured strain using embedded ring sensors(Continued)
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