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Abstract This paper is reported the result of approaches to nondestructive surface-evaluation of concrete in structure 
by comparing with strength of core and estimated strength based on lightness changing of concrete surface 
by water sprinkling. As a result of using cylinder specimen as a fundamental study, the time that lightness 
of concrete surface after water sprinkling converges before itself gets shorter as water-cement ratio 
becomes high. Based on this result, using specimen that simulated concrete in structure, we compared with 
compressive strength of core specimen and lightness changing on surface of that core and found out that 
average of lightness changing at range and point of image processing and compressive strength of core 
specimen have relativity.
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Fig.2 Flow of image processing 

Importing photograph 

Adjusting lightness level 

Converting color space 

Setting analysis range 

Outputting HLS of all pixel 

Abstracting L from HLS 

Fig.1 Concept model of this study 
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Fig.3  

Table 1 Materials used in concrete 

Materials Type Specification 
Water 
(W) City water  

Cement 
(C) 

Ordinary 
Portland cement 

Density:3.16g/cm3 

Specific surface area:3280cm3/g 

Fine 
aggregate 

(S) 
Pit sand 

Air-dry density:2.61g/cm3

F.M.:2.75 
Water absorption rate:2.30% 

Coarse 
aggregate 

(G) 
Crushed stone 

Air-dry density:2.70g/cm3 
F.M.:6.64 

Water absorption rate:0.63% 

Chemical 
admixture 

(Ad) 

High-range 
air-entraining 

and 
water-reducing 

admixture 

Polycarboxylic acid 
compound 

Air-entraining 
and 

water-reducing 
admixture 

Lignin sulfonate 
Oxycarbonate 

Table 2 Mix proportion of concrete 

W/C 
(%) 

s/a 
(%) 

Unit content (kg/m3) Ad 
(C %) 

Test results 

Air 
(%) 

Slump 
(cm) W C S G

30 45.8 

170 

567 728 

863 

0.70 3.6 21.5 

40 49.7 245 853 0.75 3.8 18.5 

50 51.4 340 914 
0.75 5.3 17.5 

(0.80) (5.3) (18.0) 

60 52.7 283 960 0.90 3.9 17.5 

() specimen that simulated concrete in structure 

Fig.3 Shooting condition and water sprinkling by atomizer 
Shooting condition Water sprinkling by atomizer 

Fig.4 One of analysis photograph and analysis range 

Black and 
White 

sample 
Specimen 

Analysis 
range 
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Fig.5 Relationship between L and time by difference of W/C on each age 
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Fig.6 Relationship between compressive strength and Tr 

Fig.7 Relationship between estimated compressive 
strength and compressive strength 
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Table 3 Specification of types of analysis range 

One of analysis photograph Type Analysis 
range 

 

A  

B  

C  1

3 4

21

7

1
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2
5

9

3
6

Black and White 
sample Specimen 

Analysis Range 

Type A Type B Type C 
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Fig.9 Relationship between L and time by difference of analysis range and point 
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Table 4 Measured and statistical value of  
compressive strength and Tr 

No. 
Type A Type B Type C 

C.S*1 
(N/mm2) 

Tr 
(s) 

C.S 
(N/mm2) 

Tr 
(s) 

C.S 
(N/mm2)

Tr 
(s) 

1 25.4 6660 24.1 7015 24.4 8177

2 23.0 6960 24.4 8424 

 

3 26.0 10670 24.4 7404 

4 23.6 6685 24.0 8755 

5 24.4 7591 

 

6 24.1 8396 

7 25.5 7271 

8 22.6 7164 

9 25.1 11075 

Ave.*2 24.4 8052 24.2 7900 24.4 8177

C.V*3 
(%) 4.52 19.73 0.69 9.03   

*1 Compressive strength *2 Average *3 Coefficient of variation 

Fig.10 Relationship between compressive strength 
and Tr (Type A) 

Fig.11 Relationship between estimated compressive 
strength and compressive strength 
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