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ABSTRACT

Air voids in hardened concrete have an important influence on concrete durability such as freeze-thaw
resistance, surface scaling resistance, and water permeability, and they have been characterized by spacing factor.
Linear traverse and point count methods in ASTM standard have been used in estimating an air void system in
hardened concrete. However, these methods require lots of time and efforts, further they are not repeatable. Image
analysis method could be utilized in estimating an air void systems in hardened concrete with a developments of
microscope, digital camera and computer program. The purpose of this study was to develope image analysis
method and provide a guideline by comparing the results from ASTM method and image analysis method. The
concerns were at air void content and diameter distribution, air voids system as well as spacing factors. The
experimental variables included air content by air entrained agent (0, 0.01, 0.03%) and depth of specimen (top,
middle, bottom). The result showed that it was possible to calculate spacing factor using image analysis
technique, as well as air content, air diameter distribution, and air structure. This study also contributed in
developing an reasonable and repeatable image analysis method.
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Fig. 1 Schematic description of typical test
procedure for the ASTM C 457 (Unit : mm)

Table 1 Minimum requirements of the ASTM C 457

Nominal Minimum Minimum | Minimum
maximum size of| surface area length of |number of
aggregates(mm) |observed(cm®) |traverse(mm)| points

150 1613 4064 2400
75 419 3048 1800
38 155 2540 1500
25 77 2413 1425
19 71 2286 1350
13 65 2032 1200
10 58 1905 1125
5 45 1397 1000
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computation of the spacing factor using
equation(Pigeon,1995)
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Fig. 3 Procedures of image analysis test -
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Fig. 4 Comparison of image treatment before and
after
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Table 2 Experimental variables

Ordinary Portland Concrete
AE contents (%)

Specimen depth

0 Top, Middle, Bottom
0.01 Top, Middle, Bottom
0.03 Top, Middle, Bottom

Field specimen Top, Middle, Bottom

Table 3 Physical properties of aggregate used

Max. size | Specific .
Type (mm) aravity Absorption | FM
Fine
Aggregate <5 2.6 0.71 2.98
Coarse
Aggregate 25, 13 2.7 0.97 6.3

Table 4 Concrete mix proportion(kg/m’)

AE
Contents

0%
45 41 392 | 177 | 1072 | 714 | 0.01%
0.03 %
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Table 5 Comparison of air contents between image
analysis and ASTM method

Air contents (%) AE 0% AE 0.01% | AE 0.03%
Image analysis
method 2.06 3.60 5.42
ASTM
method 1.85 3.43 5.30
Difference 11% 6% 2.2%
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