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Investigation of Crack Reduction by L ow Addition of Expansion Additive of Lime System
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Cracks in concrete develop due to different causes, among which drying contraction crack can be effectively controlled
if addition of the expansion additive is adequate. Economical reasons, however, have hampered wide use of concrete using
the conventional expansion additive. A low-addition expansion additive is now available to economically improve concrete
quality. This additive demonstrates the same performance as the conventional one even if a lower volume of the additive is
blended. Concrete deck slab using the additive for a self-propelled multistory parking unit was tested for crack prevention
performance. As aresult, the same performance as the conventional additive was confirmed.
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Table 1 Chemical components and physical properties of low-addition
type expansion additive of lime system
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Table 3 Mixture design of concrete
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Table 4 Test items and method
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Fig. 1 Plane draft ( second and third floors ) (unit: mm)
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Table 2 Materials used
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Fig. 2 Set up of embedded strain gauge
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Table 5 Fresh properties of concrete
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Fig. 3 Results of restrained expansion tests
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Fig. 4 Compression strength test results ( expansive concrete )
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Fig. 5 Compression strength test results ( ordinary concrete )
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Fig. 6 Tensile strength test results ( expansive concrete )
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Fig. 7 Tensile strength test results ((ordinary concrete )
x 104
30 1
E
E
=z
[}
[}
O
O
[}
05
00 L L L L L L I}
0 10 20 30 40 50 60 70
0oo (d)
080 0O000OO0OODUOOODOOODOOOODOO
Fig. 8 Young modulus test results ( expansive concrete )
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Fig. 9 Young modulus test results ( ordinary concrete )
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Fig. 10 Changes in strain in expansion concrete
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Fig. 11 Changes in strain in ordinary concrete
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Fig. 12 Effect of expansion concrete
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Fig. 13 Relationship between tension stress and tension strength
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Fig. 14 Crack map ( second floor )
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Fig. 15 Crack map ( third floor )
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Fig. 16 Development of cracks - 1
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Fig. 17 Development of cracks - 2
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