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Abstract

In this paper, to address the problems of natural hydraulic lime (NHL) mortar’s susceptibility to
plastic shrinkage and cracking and insufficient bonding performance in the restoration of historical
buildings, the anti-cracking performance and bonding characteristics of the modified NHL mortar
were systematically studied by mixing quicklime, low alkali cement and modified materials such as
rice husk and tissue paper fiber. Eight groups of mixing ratios (CO~C7) were designed, and the num-
ber of cracks, length, maximum width and 28 d bond strength were comparatively analyzed under
laboratory simulation (windy environment) and on-site construction conditions. The results show
that: mixing 10% quicklime and 10% low alkali cement (C3) can significantly reduce the cracks, and
further adding 5% rice husk fiber and 5% paper towel fiber (C5) can achieve zero cracking; the
bond strength of low alkali cement is optimal when the dosage of low alkali cement is 30% (C6),
with a bond strength of 0.25 MPa; however, the dosage is increased to 50% (C7), which triggers the
cracking due to the volumetric instability. The field construction verified the laboratory conclusion
that the bridging and water retention effects of fibers in the outdoor environment effectively inhib-
ited the cracking caused by severe weather. This study provides a crack-resistant, highly compati-
ble and scalable modified NHL mortar solution for the restoration of historic buildings, which is
valuable for both cultural heritage preservation and engineering practice.
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Table 3. Experimental ratios for modified NHL mortar
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Co 0 0 0 0
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100 300 0.4
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Cs 10 10 5 5
C6 0 30 0 0
Cc7 0 50 0 0
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Figure 1. Laboratory mortar cracking evaluation index simulation results
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Figure 2. Cracking of mortar (in the laboratory)
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