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Abstract; The permeability of the soil along the railway during rainfall directly affects the stability and
safety of the railway embankment. To investigate the influence of different regions and slopes, this study
combined high-precision industrial CT microscopic equipment, three-dimensional reconstruction models,
and on-site artificial rainfall simulation experiments to conduct in-depth analysis of the infiltration chara-
cteristics of soil slopes under extreme rain conditions and the microscopic properties of soil pores. The
results show that during continuous rainfall, within the range of 5° to 50° slopes, the infiltration and wa-
ter absorption capacity of the slope gradually decreases and then stabilizes; the porosity at the Shiheshou
Tunnel is approximately 29% , with larger sand particles, and the porosity in the Wen Tang Station area
is approximately 19% , with relatively smaller particle sizes. The soil at Shiheshou has a stronger permea-
bility. From a microscopic perspective, under the same conditions, the larger the equivalent radius of
pores and pore throats in the soil and the greater the coordination number, the larger the soil permeability
coefficient; the longer the pore length, the smaller the soil permeability coefficient.
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Fig. 1 Gradation curves of soil obtained from two locations
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Tab. 1 Basic physical property parameters of soil samples obtained from two locations

HURE Hb 5 RIRE KIR IR/ % R FLER L LB/ % BB R A
A g 1.78 14. 294 1.557 0.413 29.210 6.983x107
LYl b X 1.99 12.873 1.763 0.248 19. 862 4.577x10™
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Tab. 2 Slope dimension parameters
gz 5° 15° 30° 40°  45° 50°
JKK/m 1.5 1.5 1.5 1.5 1.5 1.5
M%E/m 3.26  3.26 3.26 3.26 3.26 3.26
Yem/m 013 0.4 0.87 1.26 1.5 1.79
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Fig. 4 Water permeability of different slope types of

soil at Wengtang Station
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Fig. 5 Water permeability capacity of soil with different
slopes at the Shihoukou Tunnel
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Tab. 3 3D reconstruction model of undisturbed soil samples
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Tab. 4 Microscopic pore analysis of undisturbed soil samples
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