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Estimation of Shrinkage Behavior and Stress of
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ABSTRACT In this study, Based on the constructed model in advance, we suggested the macro prediction method of shrinkage
cracking reduction in concrete using expansive additives, and the method was verified. In addition, extended application of model to
building, the strain of walls and slabs on building was estimated by model and the generated stress was estimated thereby comparing
this with the result by existing method to verify the model’s applicability and the validation of our model. From examination of
theoretical model for concrete using expansive additives to examination for building levels, furthermore suggests the macro
prediction method for shrinkage reduction and cracking control effects was can be supply practical data in application of expansive

concrete and utility in the future.
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’ Modeling of concrete using expansive additives ‘
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Fig. 1 Flow of macro prediction of cracking in concrete using expansive additives®
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Fig. 2 Diagram of measurement area

Table 1 Materials Used

Type
C |Ordinary portland cement, Density:3.16g/cm’

Pit sand, Density:2.60g/cm’, Absorption ratio:2.18%
Limestone, Density:2.66g/cm’, Absorption ratio:1.06%

G |Limestone, Density:2.71g/cm’, Absorption ratio:0.55%

EXP |Ettringite-gypsum type, Density:3.05g/cm’

Table 2 Mix Designs

Unit Weight (kg/m?)
W/B| s/a Ad
Typel o | oy Len)| w | ¢ Exp—b— 1 S| (Bx%)
P | L L

EX | 39 {41.5|48.0/170|390| 20 |533|293|921| 1.15

N | 36 |45.5]49.5(170(374| 0 |556(309|910| 1.15

% EX:Expansive concrete, N:Normal concrete, EXP:Expansive
additive, P:Pit sand, L:Limestone, Ad:Superplasticizer
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Table 3 Fresh properties and compressive strength

. Compressive
. Fresh properties strength
e
P Slump | Air content | Temperature| 7 days | 28 days
(cm) (%) (O (MPa) | (MPa)
EX | 22.0 52 31.5 42.0 53.9
N | 225 4.4 30.5 36.7 513
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Fig. 3 Free expansion-contraction deformation
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Fig. 19 Comparison of stress calculation results in the Walls
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Fig. 20 Comparison of stress calculation results in the slabs
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