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Mechanical Properties and Durability of Concrete Incorporating
Air-Cooled Slag
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Abstract Blast furnace slag(BFS) is a by-product generated during the manufacture of pig ion, and is divided into
water-cooled slag(WS) and air-cooled slag(AS) by the coking method of BFS. In this study, concrete specimens with
ternary binders were produced at the various replacement levels of cement by AS. Various mechanical properties of
concrete, such as compressive and split tensile strengths, absorption and water permeable pore, were measured. In
addition, the chloride ions penetration resistance and carbonation resistance were tested to evaluate the durability of
concrete incorporating AS. The experimental data indicated that the use of AS up to a maximum of 10% replacement
level enhanced the concrete performance. However, a higher replacement of AS exhibited poor mechanical properties
and concrete durability.
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Table 3. Mix proportions of concrete

Unit weight (kg/mj)
Codes Sp* AEA**
w OPC WS AS S G
OPC 340 805 911 0.70 0.5
WS40AS00 204 136 801 906 0.55 1.3
WS35AS05 204 119 17 801 906 0.52 1.0
WS30AS10 170 204 102 34 801 906 0.50 1.0
WS20AS20 204 68 68 801 906 0.45 1.0
WS10AS30 204 34 102 801 906 0.42 1.0
WS00AS40 204 136 801 906 0.40 1.0
* Superplasticizer : wt. of binder (%)
** Air entraining agent : wt. of SP (%)
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Fig. 1. Compressive strength of concrete
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Fig. 2. Split tensile strength of concrete
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Fig. 3. Relationship between compressive and split
tensile strength of concrete
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Fig. 4. Results of absorption measurement of concrete

Table 4. Initial absorption coefficient (Si) of concrete
at the age of 28 days

Mixtures Si [x 10° mm/sm]

OPC 8.67
WS40AS00 5.75
WS35AS05 6.54
WS30AS10 6.99
WS20AS20 8.34
WS10AS30 10.69
WS00AS40 13.74
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Table 5. Non-steady state diffusion coefficient of
concrete at the age of 28 days

Mixtures Dy, x10™"2 m¥s
OPC 124
WS40AS00 6.6
WS35AS05 6.7
WS30AS10 9.1
WS20AS20 134
WS10AS30 235
WS00AS40 329
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