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Abstract

In this study, the setting process of concrete was investigated using ultrasonic pulse
velocity testing. Study variables included effect of water-cement ratio, temperature during setting,
fine-coarse aggregate ratio, and maximum size of aggregate. Results indicated that typical pattern
for the change of the ultrasonic pulse velocity can be divided into 3 stages. Stage 1 was during the
dormant period in which the concrete was still in fresh condition. The hydration reaction was low
and the pulse velocity remained unchanged. Stage 2 was when the setting started. In this stage the
pulse velocity increased rapidly due to higher rate hydration reaction (the meeting point between
stage 1 and 2 is considered to be the initial setting time). Stage 3 was when concrete become
hardened and the change on the pulse velocity was very slow. This indicated that the hydration
reaction was nearly complete.

Results also indicated that each variable affects the graph between the pulse velocity vs
time at each stage differently. In the case of w/c ratio, it was found that concrete with lower w/c
ratio exhibited faster time of slope changing (faster initial setting time) and higher rate of pulse
velocity change (in stage 2) than concrete with higher w/c ratio. For the temperature, lower
temperature seemed to prolong the point of slope change (initial setting time) and lower the rate
of change in stage 3. In the case of aggregate, it was found that both fine/coarse aggregate ratio
and maximum size of coarse aggregate showed very little or no effect on the initial setting time
and the rate of change. However, they did affect the final pulse velocity at 24 hours. In addition,
the relationship between the pulse velocity and compressive strength at 28 days was also carried

out. In the case of normal concrete (without adding pozzolan or chemical admixtures), the results



pointed out that the strength of concrete is directly proportional to the rate of change of the pulse
velocity in stage 2 and value of ultrasonic pulse velocity 24 hours.
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