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In this study, the effect of cyclic wetting-drying on the self-healing of cementitious materials containing superabsorbent
polymers (SAPs) were experimentally evaluated. In each cycle, cracked cement paste specimens containing various SAP
dosages were exposed to wet conditions for 1 h, during which the capillary water absorption tests and water flow tests
were conducted, and then exposed to dry conditions for 47 h. The capillary water absorption test results showed that the
sorptivity values of the specimen without SAPs, SAP 0.5%, SAP 1.0% and SAP 1.5% specimens were decreased by
approximately 22.9%, 36.8%, 42.8%, and 46.3%, respectively, after 8 cycles. In addition, the water flow test results showed
that the amount of water runoff through the cracks of all cracked specimens gradually decreased over wet/dry cycles,
especially the reduction ratio of the amount of water runoff increased with increasing SAP dosage. Furthermore, the
swelling behavior of SAPs in cracks by ingress water was confirmed via X-ray computed tomography (CT) analysis. These
results indicate that the effective crack width can be reduced as SAPs absorb water and swell, while the water absorbed in
SAPs can be released to crack surfaces under dry conditions, further promoting healing product formation. This study
demonstrates that the incorporation of SAPs can increase the water tightness of cracks, thereby improving the self-healing
efficiency of cementitious materials.
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Table 1. Composition of mortar mixtures

Gedtinen d% SAP* Cemer31t SAP3 Wate;' Water in 3SAP
(Wt.%) | (kg/m) | (kg/m’) | (kg/m’) (kg/m)
REF - 1493.7 - 522.8 -
S-0.5 0.5 1384.1 6.9 434.4 69.2
S-1.0 1.0 1289.5 12.9 451.3 129.0
S-1.5 1.5 1206.9 18.1 422.4 181.0

* SAP dosage by weight of cement.
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Table 2. Properties of the used SAPs

Absorption capacity(g/g)
SAP type Size Shape

DW ™ FCPS
Poly(AA) 150-850um | Irregular | 139.5 113.1 315

Poly(AA)=Poly(acrylic acid), DW=distilled water, TW=tap water, and
FCPS=filtered cement pore solution.
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Fig. 1. SEM micrographs of the used SAP particles
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Fig. 2. Preparation procedure of specimens for the capillary water
absorption test
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Fig. 11. X-ray CT images of the water flow test specimens
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