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Abstract

The rapid and accurate assessment of concrete curing quality is of great significance for concrete re-
search. In this study, low-field nuclear magnetic technology was employed to investigate the evolu-
tion law of moisture content in large-sized concrete specimens during the standard curing process.
The tested age periods were 1 day, 3 days, 7 days, 14 days, 28 days, and 56 days, and a correlation
with the strength of specimens from the same batch was simultaneously established. The results in-
dicate that as the curing period increases, the moisture content of concrete continuously decreases.
The evolution law of relaxation times of internal water in concrete during the curing process exhi-
bits three main characteristics. Among them, the pore water with relaxation times of 0.01~10 ms
continuously decreases, and the rate of moisture reduction decreases. The pore water with relaxa-
tion times of 10~100 ms continues to decrease, but after 14 days, it no longer changes. The pore wa-
ter with relaxation times exceeding 100 ms shows no changes during the curing period, and this dif-
ference in relaxation time illustrates the changing characteristics of the pore hydration process in
concrete at different scales. The correlation coefficient (R?) between the relative pore water content
and concrete strength is 0.9938, providing a basis for evaluating the quality of concrete curing and
enabling an accurate and efficient assessment of concrete quality.
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Figure 1. Cement size distribution
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Figure 2. Coarse and fine aggregate grading curve
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Table 1. Chemical composition of cement

=L OKRWFEER

EMIR Sy Sio, AlLO, Fe,05 Ca0 MgO K,0 Na,O

wit% 19.88 4.58 2.90 63.51 0.86 0.19 0.08
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Figure 3. Strength of concrete at different ages
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Figure 4. Nuclear magnetic signal of concrete at different ages
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Figure 5. Correlation between concrete strength and total nuclear magnetic signal
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Figure 6. Transverse relaxation time T, spectrum of concrete samples at different ages
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Table 2. Vertex relaxation time of each peak at different ages of the sample (ms)
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Tos 270.496 382.749 439.76 235.429 382.749 289.942
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Figure 7. Percentage between Ty, T,, and T,z peaks at different ages
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Figure 8. Nuclear magnetic signals of T,;, T,, and T,3 peaks at different ages
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Figure 9. Correlation between the total nuclear magnetic semaphore and T,y, T,, and T,3 peak signals
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