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Tab.1 Chemical composition of cement and expansive agent(w/ %)

i i MgO SOs CaO SiO: Al Os Fe, O
P+ 042.5R 3.73 1. 94 56.78 22.61 7.01 2.89
P+ O52.5R 3.91 2.17 57.74 22.39 6.19 3. 20
HME®-V 1. 81 28.33 52.56 1.03 13.61 0. 66
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Tab. 2 Performance indicator of expansive agent

™z BELE I 6] /min S} 2 PUE 3/ MPa
1. 18mm G i 42/ %4 ERE A/ (m® /kg) e Ak ke 7d AR 21d 7d 28d
0 390 175 213 0. 102 0. 034 10.0 53.4
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Fig. 3 Theoretical relationship between surface compressive stress and cross section ratio,

elastic modulus ratio, and shrinkage ratio
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of specimen and amount of expansive agent in the coating
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Improving flexural strength of cement mortar
by surface compressive stress design

LI Weihong', XIANG Yihan', BAO Yiwang®
(1. College of Architectural Engineering, Dalian University, Dalian 116000, Liaoning, China;
2. China General Research Institute of Building Materials, Beijing 100024, China)

Abstract: The surface compressive stress can offset the tensile stress caused by some external loads,
and hinder the generation and propagation of surface cracks, so as to improve the flexural strength of
members. In this paper, the reinforcement method is realized by coating the surface of cement mortar
specimen with the coating mixed with expansive agent and cement. At the same time, the relationship
between the performance and thickness of coating material and the surface compressive stress is
deduced, and the influence of different proportion coatings on the flexural strength of cement mortar
is studied. The results of the study indicate that in order to obtain enough surface compressive stress,
the cross-sectional area of the coating should be as small as possible. The surface compressive stress
increases with the decrease of the elastic modulus ratio of the substrate to the coating, and increases
with the decrease of the shrinkage ratio of the coating to the substrate. With the increase of the
expansion agent content in the coating, the early and late flexural strength of the cement mortar
specimens increases at first and then decreases. The composite coating with 30% expansive agent has
the greatest improvement on the early flexural strength of cement mortar specimens, and the strength
improvement rate is 41. 9%. The composite coating with 40% expansion agent has the largest
improvement range of the late flexural strength of cement mortar specimens., and the strength
improvement rate is 34. 1%.

Keywords: surface compressive stress; cement mortar; coating; flexural strength; shrinkage; elastic

modulus



