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Influence of Constrained Shrinkage Cracking on Chloride Ion
Diffusivity of High Performance Concrete

MA Li-na, GONG Jin-xin, ZHAO Yan-hua

(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: Plate shrinkage test and fast chloride diffusion coefficient test (RCM method) of high
performance concrete with total amount of fly ash (FA) and granulated blast furnace slag
(GGBFS) of 30%,40% and 50% by mass of binder and ratio of FA to GGBFS 1 : 2, 2 : 3 and
1: 1 were carried out. The constrained and unconstrained shrinkage cracking behavior of high
performance concrete and its influence on chloride diffusion coefficient were analyzed. The results
show that the unconstrained concrete slabs have no cracks, and the constrained concrete slabs all
crack. The crack resistance of concrete is significantly improved by mixing FA and GGBFS. The
crack resistance is best when the mixing ratio of FA and GGBFSis 1 : 1. With the increase of FA
and GGBFS dosage, the crack resistance of concrete is better. The equivalent chloride ion
diffusion coefficient of constrained concrete is higher than that of unconstrained concrete with the
same total amount of FA and GGBFS and ratio of FA to GGBFS. The constraint shrinkage crack
increases the concrete chloride ion diffusion coefficient. The concrete chloride ion resistance is
getting worse with the increase of concrete shrinkage strain. When mixing ratio of FA and GGBFS is
1: 1, the influence of constraint shrinkage of concrete on chloride ion diffusion is minimal.
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Tab.1 Chemical Composition of Cement Materials %

)i CaO SiO; Al, O; Fe; O3 ZnO MgO K;O S04 Na, O P, 05 MnO Cl—
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Tab.3 Properties of S95 GGBFS
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Tab.4 Mix Proportions of Concrete

P i K I YRR AN | By MK i HMRTE/ (kg » m™3)
K I
2R pIEAN BRI EY | B A K LR Y/ i by K b ¥
YO Wo 0.32 0 520 0 0 166 617 1097
Y30-F1S2 | W30-F1S2 0. 32 30 1:2 364 52 104 166 617 1097
Y30-F2S3 | W30-F2S3 0.32 30 2:3 364 62 94 166 617 1097
Y30-F1S1 | W30-F1S1 0. 32 30 1:1 364 78 78 166 617 1097
Y40-F1S2 | W40-F1S2 0.32 40 1:2 312 69 139 166 617 1097
Y40-F2S3 | W40-F2S3 0. 32 40 23 312 83 125 166 617 1097
Y40-F1S1 | W40-F1S1 0.32 40 1:1 312 104 104 166 617 1097
Y50-F1S2 | W50-F1S2 0.32 50 1:2 260 87 173 166 617 1097
Y50-F2S3 | W50-F2S3 0.32 50 2:3 260 104 156 166 617 1097
Y50-F1S1 | W50-F1S1 0.32 50 1:1 260 130 130 166 617 1097
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Tab.5 Constrained and Unconstrained Concrete Slab Shrinkage Cracking and Shrinkage Test Results of Literature [20]
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Tab. 6 Chlorine Diffusion Coefficients of Unconstrained and Constrained Concrete Shrinkage Specimens
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