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Effects of Concrete Surface Properties
on Measurement Values of Semi-Destructive Testing
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Abstract

The properties of concrete such as strength and durability are affected by placing, curing and aging. And

they can affect concrete surface because of bleeding water, dryness of surface water, and so on. However,
correlation between variation of concrete surface and measurement value of semi-destructive testing has not
been obvious. In this study, the effects of concrete surface properties on rebound number, rebound speed
ratio, and scratch width were investigated. The main conclusions are as follows. (1)The rebound number of
the top surface of the member was smaller than that of the side surface. And, the rebound speed ratio
showed the same tendency as the rebound number. (2)The rebound number of concrete cured in water was
smaller than that of concrete cured in air. And, the rebound speed ratio showed the same tendency as the
rebound number. The scratch width of concrete cured in water was wider than that of concrete cured in air.
(3)The rebound number and the rebound speed ratio of concrete at the age of 91 days were higher than

those of concrete at the age of 28 days.
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Fig. 1 Rebound number test

Table 1 Raw materials of concrete (Laboratory)

Fig. 2 Rebound speed ratio test
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Fig. 3 Scratch width test

Table 2 Mix proportions and test results (Laboratory)

Material Locality or brand Specification Unit content (kg/m?) Test result
Ordinary portland . WIC | s/a . Compressive
Cement Density : 3.16g/cn® | Air content
cement Yot @ |@® | w ]| cl|st|sr|c| ag |Sumeliow ) strength
— (cm) (%)
» Surface-dry condition : 2.61g/cm? (N/mn?)
Product of Kimitsu i
Fine Water-absorption rate : 2.14% 60.0 | 49.4 184 | 307 | 435 | 431 | 924 | Cx1.0% 19.0 3.7 319
aggregate Surface-dry condition : 2.59g/cnm® 50.0 | 46.8] 184 | 368 [ 395 | 392 | 954 | Cx1.0% 20.0 39 42.6
Product of Kodama .
Water-absorption rate : 2.14% 40.0 | 48.4| 165 | 413 | 416 | 413 | 924 | Cx0.85% 195 48 58.9
Coarse Product of Ome Surface-dry condition : 2.71g/cm? 35.0 | 47.0] 165 | 471 [ 393 | 390 | 921 | Cx1.0% 20.5 40 67.8
aggregate Water-absorption rate : 0.39% 30.0 | 48.0| 165 | 550 | 402 | 399 [ 902 | Cx1.2% 52.0 21 87.9
Chemical Water-reducing and air-entraining admixture 25.0 | 45.0 | 165 [ 660 | 380 | 377 | 854 | Cx1.8% 57.0 15 96.7
admixture |  High-range water-reducing and air-entraining admixture * S1:Product of Kimitsu ~ * S2: Product of Kodama

** \W/C60% ~50% : Water-reducing and air-entraining admixture
** \W/C40%~25% : High-range water-reducing and air-entraining admixture

**% W/C60% ~35% : Slump

Table 3 Raw materials of concrete (Factory)

*** W/C30% ~ 25% : Slump flow

Table 4 Mix proportions and test results (Factory)

Material Locality or brand Specification Unit content (kg/n¥) Test result
Ordinary portland Lo Nominal | W/C | s/a e | Compressive
Cement cement Density : 3.16g/cm? strength | %) ()| w | Cc | s |g | Ad” Slunuzéfrz;w) Alr E;r;tent strength
Fine Product of Tochidi Surface-dry condition : 2.61g/cm? (N/mr?)
aggregate 9 F.M.:2.75 24 585|485 181 | 310 | 856 | 919 [ Cx1.2% 16.0 3.0 34.1
Product of Tochiai Surface-dry condition : 2.64g/crm? 40 42.0 | 48.4 | 170 | 405 | 791 | 935 | Cx1.0% 20.5 4.9 53.6
Coarse oduct ot Tochigl Peroentage of solid volume : 59.0% 60 310 [ 46.1| 170 | 549 | 773 | 851 [ Cx1.4% 57.0 5.0 84.1
aggregate | - product of Sano Surface-dry condition : 2.70g/crr# ::‘;24~f°40 : Prozu ct of TOdCh igi  * fc60: P(;O(?UCI of Sano
(Limestone) Peroentage of solid volume : 60.0% cZ4.Water—re_ ucing an alr—entraln_lng al m|>_<ture N _
- - - — - ** fc40~fc60: High-range water-reducing and air-entraining admixture
Che_mlcal Water-reducing and air-entraining admixture % £024~ 40: Slump  *** £60: Slump flow
admixture High-range water-reducing and air-entraining admixture
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Fig. 5 Measurement points of 3 semi-destructive tests
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Fig. 7 Measurement of cylinder specimen
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Fig. 9 Effects of top
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Fig. 11 Effects of curing on scratch width (Cylinder specimen)
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Fig. 13 Effects of aging on scratch width (Cylinder specimen)
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