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Tab. 1 Physical property of soil at test site

FIREG KK % TLFIRE /% TR/ (g-em™) BUhiss B /kPa TR /% AR /% K24 6E/(N-m™)
8.93 25.51 1.32 532 26.43 16.42 3.84
Fhi® J1/kPa IEESE S/
JEZifi L/ MPa BBZEK/(ms™) TR R
RS ol PR/ Lol

18.05 5.72x10° 0.11 16.315 9.050 26.62 23.93
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Fig. 4 Diagram of moisture sensors and rainfall layout (unit: m)
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Stability evaluation and cracking research of

steep loess slope under continuous rainfall

WANG Lei"?, LI Rongjian', LIU Junding', YANG Zhengwu?®, SHI Jinfeng*

(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Architectural Engineering
Institute, Yan’an University, Yan’an 716000, China; 3. The IT Electronics Eleventh Design & Research Institute Scientific and
Technological Engineering Corporation Limited, Xi’an 710100, China; 4. Rocket Force University of Engineering, Xi'an 710025,
China)

Abstract: Slope instability caused by continuous rainfall is one of the common geological disasters of loess slope. In
order to study the influence of continuous rainfall on the seepage field, deformation field and stability of steep loess
slope, the isolation slot technology with lateral seepage isolation and longitudinal drag reduction was used to treat the
rainfall boundary on both sides of slope. On this basis, the field continuous rainfall (6 days) test was carried out, along
with numerical simulation analysis. The cracking failure process and characteristics were described, and the water
content and pore water pressure response were analyzed. The influence was also discussed of the cracking on the
stability of steep slope. The results show that the isolation boundary leads to transverse through crack almost on the top
of the slope, which eliminates the boundary constraint effect of the soil outside the local rainfall range substantially. The
slope cracking has great influence on the distribution of water content and pore water pressure in the later stage of
rainfall, which causes the center of maximum water content and pore water pressure to move down with the crack as
vertical symmetry axis gradually, and the total water infiltration depth is 1.3 times that of the rainfall period 4 days after
rainfall. The safety factor is reduced by 58% due to continuous rainfall of the slope, while the safety factor increases by
9% after 4 days of rainfall. The slope cracking caused the upper part of the steep loess slope to collapse easily. The

research results provide a reference for the prevention and control of rainfall disaster of slope in loess area.

Key words: stability of slope; cracking failure; steep loess slope; isolation boundary; continuous rainfall
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