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Pore Structure of Steam Cured High Volume Mineral Admixture Mortar
Based on X-CT Technology
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(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China; 2. Zhejiang
Communications Construction Group Co., Ltd., Hangzhou 310051, China; 3. Architecture Engineering Institute,

Jinling Institute of Technology, Nanjing 211169, China)

Abstract: The mortar was steam cured using a constant temperature of 80 “C for 12 h steam curing system. After
the completion of steam curing, three types of subsequent curing were used: natural curing, water curing and standard
curing, while the whole standard cured mortar was set as a comparison group. The early strength development
patterns of mortars under different curing regimes were studied , and the pore structure characteristics of mortar were
analyzed based on X-ray computed tomography (X-CT) technique. The results show that steam curing at a constant
temperature of 80 “C for 12 h increases the porosity of the mortar, which eventually leads to a lower 28 d compressive
strength of the steam cured mortar than that of the whole standard cured mortar. The compressive strength of the
steam cured mortar decreases rapidly with the increase of porosity, and a good linear relationship is shown between
them. The water curing and standard curing after steam curing can effectively reduce the porosity of the steam cured
mortar and make its 28 d compressive strength higher than that of the mortar naturally cured after steam curing. In
addition, there is an obviously negative correlation between the pore volume and sphericity of mortar pores, and the
steam curing system will increase the outliers in this distribution law of pore volume-sphericity.
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Table1 Chemical composition of cementitious materials

w/%

Ca0 MgO Si0, Fe,0, P,0. ALO, SO,

Material

54.65 2.58 22.07 4.32 1.03
Slag 45.09 6.99 27.33 0.45 0.13 13.66 4.03
Fly ash 8.18 0.30 41.11 6.28 1.15 38.62 0.42

Cement 6.30 2.59
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Fig.1 Grading curve of sand particle size
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Fig. 2 Steam curing system
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Fig.5 Compressive strength of mortar at different ages
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