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Microstructural research using Matlab on collapsible loess by dynamic compaction method
Miao Deyu, Ma Fuli, Wang Min, Bai Xiaohong

(College of Architecture and Civil Engineering . Taiyuan University of Technology. Taiyuan 030024, China)

Abstract: Collapsibility of loess is related to its microstructure. The physical and mechanical properties of soil are influenced by
its microstructure to a large extent. For the problem of collapsibility of loess in microscopic study, we did the qualitative and
quantitative analyses of collapsible loess at a microscopic level. The samples that underwent dynamic compaction were taken from
Pingyang Highway in Shanxi. Extraction and preparation of soil samples were introduced and scanning electron microscope
(SEM) images were obtained. For the features and problems found in the SEM images processing, we applied Matlab for com-
parative analysis of removal of background brightness difference, contrast enhancement and noise reduction in image processing.
The image preprocessing helped for more accurate statistical calculation during the image information acquisition process. Compa-
ring characteristics of pore size and size distribution, directional and shape parameters before and after the dynamic compaction,
we further discuss the SEM image processing and the mechanism that uses dynamic consolidation method to remove collapsibility,
attempting to provide a reference for engineering construction.
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Table 1 Physical and mechanical indices of soil by 2000 kN * m dynamic compaction

- B THE ’ W EE bR AR Fh o e LB R REC ALBE
H/m yi/(kN+cm3) (>0.05mm)/% (0.05~0.005 mm)/% (<20.005 mm)/% e s n/%

1 13.2 20.3 67.2 12.5 ot 1. 051 0.138 51.24

2 13.6 15.5 69. 6 14.9 Bt 0. 985 0. 085 49. 62

75 AT 3 12.9 20.7 67.7 11.6 ¥t 1. 092 0.111 52. 20
i 13.2 18. 3 70.8 10. 9 i 1.038 0.127 50. 93

5 13.7 21.8 67.6 10. 6 it 0. 970 0. 085 49. 24

1 14.5 15.5 65. 6 18.9 Bt 0. 688 0. 067 40. 76

2 17.5 20.6 60.9 18.5 wt 0. 583 0. 006 36. 83

FiiE 3 16.5 23.6 66.1 10. 3 ¥t 0.886 0. 092 46.98
4 16. 1 20.6 66. 1 13.3 it 0. 876 0.012 46. 70

5 16. 1 26.3 60. 4 13.3 ¥t 0. 891 0. 111 47.12
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Fig. 1 Removal of inconsistent background of

image brightness
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Fig. 3 SEM median noise reduction effect
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Fig. 6 SEM images of dynamically compacted soil
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Fig. 7 Distribution of pore types and sizes before and after dynamic consolidation
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Fig. 9 Pore directional rose charts of dynamic compaction soil in different depths
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