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Estimate of Compressive Strength for Concrete using
Ultrasonics by Multiple Regression Analysis Method

I. G. Park, E. K. Han and W. K. Kim

Abstract Various types of ultrasonic techniques have been used for the estimation of compressive st-
rength of concrete structures. However, conventional ultrasonic velocity method using only longitudial
wave cannot be determined the compressive strength of concrete structures with accuracy. In this pa-
per, by using the introduction of multiple parameter, e. g. velocity of shear wave, velocity of longitu-
dinal wave, attenuation coefficient of shear wave, attenuation coefficient of longitudinal wave, combina-
tion condition, age and preservation method, multiple regression analysis method was applied
to the determination of compressive strength of concrete structures. »

The experimental results show that velocity of shear wave can be estimated compressive strength
of concrete with more accuracy compared with the velocity of longitudinal wave, accuracy of estimated

error range of compressive strength of concrete structures can be enhanced within the range of +10

% approximately.
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Table 1. Specification of ultrasonic probes
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Material | Size(mm) [ Cut | (kHz)
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Fig. 1 Block diagram of low frequency ultrasonic

flaw detector
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Table 2. Combination of A— series test piece

Ratio of water thittig/n) Ratio | yotume of
to cement Fine o fine air
Water | Cement e Compound| aggregate ‘

wee o | o[BS W@ | g | Ve
45 180 400 754 1 100 -
45 180 400 754 1 4 48
45 180 400 839 1 49 48
45 180 400 668 1 39 25
55 180 327 815 0.82 100 -
55 180 327 815 082 46 30
55 180 327 904 082 51 43
55 180 27 726 082 41 30
65 180 2717 870 0.69 100 -
65 180 217 870 0.69 48 33
65 180 2 961 069 53 44
65 180 217 780 0.69 43 25

Table 3. Combination of B—series test piece

Unit(kg/m) ;
Ratio of water i Ratio | yorume of
Fine of fine .
to cement Water | Cement aggregate Compound | aggregate ?lr
W/C(%) w) © © (kg) sl | Vair®
54 172 319 779 080 444 -
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Table 4. Coefficient of autocorelation{A— series).

Gi ‘A aL LA as sfa | W/C
Ci 10 | 015)] 001§ 070 | 005 | 034 | -0.82
Vo |-015( 10 011 ) 013 063 | 023 | 016
a.| 001} 011} 10 017 | 037 | -0.14 | -0.08
Ve 0701 0131 017 ) 10 0.01 | 046 | 061
a | 005 0061 037 | 001 1.0 {-015)-011
sfal 034 ]-023]-014]-046] 015} 10 0.05
W/C| -082 | 0.16 | -0.08 | -0.61 | -0.11 | 005 | 1.0
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i Vi aL Vs as sfa | W/IC | Age
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Table 5. Coefficient of autocorelation(B—series)

o A\ aL Vs Us Age
G; 10 092 | -063 | 082 | 0.79 | 0.79
Vi | 092) 10 |-078 ) 083 | 089 | 086
a. | 063|078 10 |-084| 079 | 084 |
V. 082 | 083 ] 084 | 10 |-084 | 093
o | 079108 | 079|084 10 | 084
Age | 079 | 086 | 084 | 093 | 084 | 10
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