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Meso and micro pore structure test of Jingyang shallow loess
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(1. School of Geological Engineering and Surveying, Chang’an University, Xi'an, Shaanxi 710054, China;
2. Key Laboratory of Western Mineral Resources and Geological Engineering,

Ministry of Education, Xi’an, Shaanxi 710054, China)

Abstract: Rainfall and irrigation are the most common driving forces of geological disasters in loess areas.
Generally, the infiltration depth is shallow and mainly controlled by microchannels. The pore structure has a
significant influence on the seepage characteristics. Aiming to study the distribution of pore structure in shallow
loess, this study analyzes the structural samples of loess using CT tomography and mercury intrusion methods in
the southern plateau of Jingyang, Shaanxi Province. The changes in meso and micro pore structure characteristics
with the burial depth of loess are observed and revealed. The results show that Jingyang shallow loess can be
divided into three layers according to its pore structure characteristics: (1) 1-2 m as the first layer, 3—4 m as the
second layer, and 5 m as the third layer; @ The diameter of more than 95% of the total pores are less than 1.0 mm,

which mainly are spherical and columnar closed pores; (3) while more than 65% of the total pore are larger than
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0.8 mm, and most of them are branched and columnar connected pores; 4 With depth increasing, the pore

connectivity gradually decreases, and the deformation and failure of macropores play a key role in the stability of

loess structure; (3 In the mercury intrusion test, intragranular pores are bounded by 0.2 pum. The proportion of

pores on the left side shows insignificant change with depth, while on the right side, it increases with depth. This

study provides a basis for further exploring the micro pore seepage mechanism of shallow loess in the future.

Keywords: pore distribution; pore shape distribution; CT test; Malan loess; pore classification
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Table 1 Basic physical parameters of Jingyang loess at

different depths
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gem ‘ gem LB FLpag
1 1.43 15.97 1.23 2.68 1.180 0.54
2 1.50 19.34 1.26 2.69 1.135 0.53
3 1.52 20.80 1.26 2.68 1.130 0.53
4 1.58 22.54 1.29 2.70 1.090 0.52
5 1.58 20.25 1.31 2.70 1.060 0.51
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Fig.1 Proportion of particle size distribution of loess at different
depths in Jingyang
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Fig. 2 Flow chart of CT image processing
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Table 2 Distribution of micro-pore size of loess at

different depths

N LB 5 A

. WAL MLY% PELBV% kALY
1 36.80 17.66 28.03 17.50

2 26.63 37.28 23.47 12.61

3 28.52 51.96 17.02 2.50

4 31.43 37.25 27.90 3.42

5 77.84 14.43 5.72 2.01
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Table 4 Basic geometric parameters of pores in the soil samples

at different depths
T T E P NE Pk E e wIre——
JY-1 0.16 0.15 0.495 0.124 4.321 91.69
JY-2 0.09 0.08 0.513 0.124 2.733 83.06
JY-3 0.07 0.05 0.524 0.124 3.427 74.87
JY-4  0.03 0.01 0.531 0.124 4.559 43.06
JY-5  0.03 0.02 0.523 0.124 4.002 50.22

97.97%, 1.0 ~ 2.0 mm 5 I 1.93% ~ 3.13%, K T 2.0 mm
AIAL & 0.08% ~ 0.21%, fL B & A9 ST Mk £ 2R IR F
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Fig. 7 Different depth distribution of pore size and large pore space in loess
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Fig. 8 Number and volume distribution of pores in the different pore size intervals
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Fig. 9 Classification of loess pore based on three-dimensional
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Table S Pore classification based on different shape factors
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Table 6 Scale division of Fine and Micro Pores
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