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Calculation of Aging Effects of Ultrasonic Pulse Velocity in

Concrete by Non-Destructive Test
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Abstract

This paper aims to calculate age coefficient of ultrasonic pulse velocity by non-destructive
test. When concrete compressive strength is measured by non-destructive test, rebound test
hammer method is applied to estimate age coefficient depending on the course of time after
concrete casting, but ultrasonic pulse velocity method is not applied in the process. Although
it is necessary to consider age coefficient with change of ultrasonic pulse velocity of concrete
depending on aging, there have been little attempts to apply that method. The experiments
were conducted to calculate aging effects which will be applied to establish the formula of
measuring concrete strength. As a result of experiments, it was found that ultrasonic pulse
velocity showed radical changes depending on concrete hardening in comparison with initial
standard values. So, it was concluded that age coefficient must be applied to calculate
strength. In conclusion, age coefficient of ultrasonic pulse velocity of concrete was suggested
on the basis of experimental results.
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Table 2 Mixture proportions of concrete

Mixture proportion(kg/m’)

No. w/c 8/A Coarse Super-

(%) Water Cement Fine aggregate L.

aggregate plasticizer

C1 30 501 1165
C2 0.3 45 169 578 752 915 8.68
C3 60 1002 666
c4 30 501 1165
ChH 0.4 45 197 500 752 915 4.99
C6 60 1002 666
Cc7 30 501 1165
C8 0.5 45 219 440 752 915 2.20
C9 60 1002 666
C10 30 501 1165
C11 0.6 45 235 392 752 915 0.98
C12 60 1002 666
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Table 3 Measured UPV of concrete specimens

No. UPV of concrete specimens, kn/s
lday 3days Tdays l4days 28days 60days 90days 180days | 270days | 365days
C1 3.960 4.132 4.246 4.292 4.329 4.396 4.415 4.444 4.464 4.474
Cc2 3.559 3.824 3.945 4.008 4.073 4.132 4.149 4.167 4.175 4.184
C3 3.454 3.759 3.922 4.000 4.049 4.107 4.141 4.167 4.193 4.202
Cc4 3.490 3.676 3.824 3.883 3.922 3.976 4.000 4.032 4.057 4.090
Cc5 3.472 3.774 3.914 4.008 4.057 4.132 4.141 4.175 4.193 4.202
C6 3.205 3.503 3.656 3.731 3.774 3.846 3.876 3.899 3.914 3.929
Cc7 3.082 3.454 3.617 3.711 3.766 3.831 3.846 3.861 3.876 3.891
C8 3.154 3.425 3.663 3.717 3.781 3.831 3.868 3.883 3.901 3.929
C9 2.954 3.407 3.604 3.717 3.781 3.853 3.868 3.876 3.891 3.914
C10 2.770 3.226 3.436 3.534 3.630 3.711 3.738 3.717 3.731 3.752
Cl11 2.561 3.091 3.350 3.466 3.565 3.656 3.690 3.697 3.704 3.710
C12 2.404 2.999 3.252 3.373 3.460 3.521 3.546 3.559 3.565 3.578
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Fig. 6 Weight reduction contents
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Table 4 Age Coefficient of UPV®

A #B| 3¢ 74 289 | 91¢ | 182¢

(k2) | 1.036 | 1.008 | 1.000 | 0.997 | 1.007 | 1.047

Table 5 Age Coefficient of Rebound®

28% | 90¢ | 200¢ | 300%

1.00 | 0.80 | 0.72 | 0.70
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Table 6 Age Coefficient of UPV

Ages(days) 1 2 3 4 5 6 7 8 9 10
Bn 1.232 1.138 1.097 1.075 1.055 1.050 1.041 1.036 1.031 1.028
Ages(days) 11 12 13 14 15 16 17 18 19 20
Bn 1.025 1.022 1.019 1.017 1.015 1.012 1.011 1.010 1.009 1.009
Ages(days) 21 22 23 24 25 26 27 28 29 30
Bn 1.009 1.008 1.007 1.007 1.006 1.004 1.003 1.000 0.999 0.997
Ages(days) 31 32 34 36 38 40 42 44 46 48
Bn 0.996 0.996 0.995 0.994 0.993 0.991 0.990 0.988 0.986 0.986
Ages(days) 50 52 54 56 58 60 62 64 66 68
Bn 0.986 0.986 0.984 0.983 0.983 0.983 0.982 0.982 0.981 0.981
Ages(days) 70 72 74 76 78 80 82 84 86 88
Bn 0.980 0.980 0.980 0.979 0.977 0.977 0.977 0.977 0.977 0.977
Ages(days) 90 120 150 180 210 240 270 300 330 365
Bn 0.976 0.976 0.974 0.972 0.971 0.971 0.969 0.968 0.966 0.965
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Fig. 8 Age coefficient of UPV(S/A=45%)
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