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Abstract: To investigate the cracking behavior of coral mud surface layers, this study focuses on the
effect of layer thickness. Comparative indoor model tests were conducted on coral mud and kaolin sur-
face layers. The experimental results were processed using Python and PCAS, allowing for a quantita-

tive analysis of the evolution of crack node number, crack count, average crack length, average crack
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width, surface crack ratio, and fractal dimension over time for both soil types at different thicknesses.
Additionally, Scanning Electron Microscopy (SEM) was used to conduct microstructural analysis of
the coral mud surface samples. The results indicated that: (1) for the coral mud surface layer, the final
fractal dimension of crack area and length, final crack node number, crack count, and surface crack
rate decreased with increasing thickness, whereas the peak average crack width and final average crack
length increased. The influence of thickness on the cracking parameters of kaolin surface layers fol-
lowed a similar trend but was significantly less pronounced than that observed in coral mud. (2) The
average crack length in both coral mud and kaolin surface layers exhibited a similar increasing trend
over time. However, for other crack parameters, coral mud showed a faster growth rate in the initial
stage, while kaolin followed an S-shaped growth curve with a relatively slower initial rate. (3) The
cracks mainly developed in horizontal and vertical orientations, which was attributed to the migration
of moisture toward both the bottom and the surface due to gravity and evaporation. This caused the
formation of a hydraulic gradient in the surface layer, leading to uneven shrinkage and the generation
of directional cracks. (4) Furthermore, the cracking mechanisms of coral mud were analyzed using frac-
ture mechanics theory. Coral mud featured a highly porous structure, where cracks were likely to miti-
ate at pore locations. The matric suction of clay particle clusters manifested as tensile stress at crack
tips. The interference of sand and silt particles led to uneven distribution of clay clusters, altering the
direction of tensile stress and thereby transforming opening-mode fractures into slip-mode fractures,
which made the crack propagation direction more variable. (5) In tearing-mode fractures, as the thick-
ness of the surface layer increased, the shear stress distribution on crack surfaces became more com-
plex, thereby increasing the driving force for crack propagation. Consequently, the sensitivity of coral
mud cracking parameters to thickness variation was greater than that of kaolin. This study provides im-
portant insights for the future development and engineering application of new green construction mate-
rials based on coral mud.

Keywords: coral mud; surface layer; cracking; model experiment; fracture mechanics
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Fig.4 Development process of coral mud cracks
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Fig.5 Development process of kaolin cracks
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Fig.6  Variation of crack parameters
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Fig.9 Mechanism of surface layer crack initiation
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Fig.10  Fracture evolution process (S3)

WA AT SR8 HFIE =)
B 11 HUFR e w2 B (S3)

Fig.11 Microscopic cracks in coral mud (S3)
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Fig.12 Fracture mechanism of crack propagation
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