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Research progress on physical triggered microcapsule based self-healing cementitious materials

Qiao Songl'z, Xianfeng Wangl’z*, Qi Chen"?, Zhenhong Yangl‘z, Ting Jiang3, Dawang Li"?, Feng Xingl'2

!College of Civil and Transportation Engineering, Shenzhen University, Shenzhen, Guangdong
ZGuangdong Provincial Key Laboratory of Durability for Marine Civil Engineering, Shenzhen, Guangdong
’CCCC FHEC Harbor Engineering Design Co., Ltd., Guangzhou, Guangdong

[ Abstract] Since 2008, the Guangdong Provincial Key Laboratory of Durability in Coastal Civil
Engineering has studied a variety of organic and inorganic microcapsules that can achieve self-healing functions. In
order to effectively evaluate the repair efficiency of microcapsules in cement-based materials, this paper described
the strength, impermeability, carbonization depth and micro-pore structure of cement-based materials containing
physically triggered microcapsules in detail. It was found that the particle size, dosage, repair age and damage
degree of microcapsules had certain effects on the repair effect. The dosage of microcapsules is the main factor
affecting the repair rate. In addition, the basic mechanical properties of microcapsules are described in detail,
including the rupture criterion and the elastic-plastic properties of microcapsules. It is found that physical
parameters such as Young's modulus and hardness of microcapsules can be obtained through nanoindentation
experiment and numerical simulation. By judging the critical value of microcapsule rupture and debonding in
cement-based materials, whether microcapsule will break in cement matrix can be obtained, and the repair function
can be realized.

[ Keywords] Physically triggered microcapsule; Mechanical test; Permeability test; Micro-pore structure;

Numerical simulation; Elastoplastic analysis
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