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Micro pore change and fractal characteristics of artificial freeze
thaw soft clay

WANG Sheng-fu, YANG Ping, LIU Guan-rong, FAN Wen-hu
(College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: In order to investigate the microscopic mechanism of thawing collapse and compression characteristics of soft clay,
the thawing collapse tests, compression tests and mercury intrusion porosimetry (MIP) are adopted to study microscopic pore
distribution and change of soft clay in Ningbo area during the period before and after freezing, thawing and compression. A
method for pore diameter division of four kinds of soil samples is proposed, including undisturbed soil, melted soil, compressed
undisturbed soil and compressed thawing soil. Through scanning electron microscopy and mercury intrusion tests, the
microstructural changes of freeze-thaw soft clay are analyzed according to the fractal theory of mercury. The characteristics of
pore diameter distribution of soft clay are investigated, and the pore volume and area distribution are calculated by the capacity
dimension. The results show that the pore volume and area of soft clay both increase after melting. The pore volume and area of
undisturbed soil and thawing soil both decrease after compression, and more than 80% of pore volume and area of soft clay are
distributed in the micro pores and ultra-micro pores. Besides, fractal characteristics exist in the pore volume and area.
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Fig. 1 Schematic diagram of freeze-thaw test instrument
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Table 1 Freeze-thaw characteristics of soft clay

WRIKR BURM _ EE(grem’) FIKE Y%
1% 1% 7 . e - 7 s . e
16.54 12.91 1.82 1.76 3923  47.57
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12.91% . # fib 5 &6 00 & K R b JE R oK
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Fig. 2 e - p curves of soft clay
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Table 2 Classification of pore types
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Fig. 3 Cumulative mercury amount - mercury pressure curves of
soft clay
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Fig. 4 Cumulative pore volume-aperture curves of soft clay
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Fig. 5 Cumulative pore area-aperture curves of soft clay
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Table 3 Total pore volumes and areas of soft clay
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Fig. 6 Distribution of pore volume of soft clay
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Fig. 7 Distribution of pore area of soft clay
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Fig. 8 Fractal dimension regression curves for distribution of pore
volume of soft clay
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Table 4 Fractal dimension for distribution of pore volume of soft

clay
thpeg FLERIAL pes merue
JEAR A 62.23 0.7985 0.9603
FE4i AR L 68.14 0.8317 0.9694
il 63.03 0.6405 0.9714
T4 il - 67.61 0.8503 0.9905
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Fig. 9 Fractal dimension regression curves for distribution of pore
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Table 5 Fractal dimension for distribution of pore area of soft clay
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