F 45 K 5 40 TTIARBRARFFROEAAFIR) 2026 48 A
Vol.45 No.4 Journal of Liaoning Technical University ( Natural Science ) Aug. 2026
BERLER, B R ST RE A e M R T LA A B0 g KA D8 e T SRR AL AT D). AL T AR R R A2 (A SRR,
2026,45(4):399-406.DOI:10.11956/j.issn.1008-0562.20260012

Cui Honghuan, Wang Mo, Zhang Liqun, et al. Stability evolution analysis of strongly weathered mudstone slope under dual-factor

disturbance of high temperature and heavy rainfall[J].Journal of Liaoning Technical University (Natural Science),2026,45(4):399-
406.DOI:10.11956/j.issn.1008-0562.20260012

= vH Bk A N ~z
(e Uiz B AU 40 8 T i XUAL e A 7 M A8 e P
D JAN
T AL AT
BERHFY, T OBV, RIBE, FRA, WBRER, 9 M
(1 TAE AR T AR B B TR 2ABE Wk 5K ZK 1 0750005
2. b 2 N E S T TR AR B G, L 3R 1T 075000)
O El X i T S AR T v o [ I I A i N I A ), e O BB . AR
BB SR T S1iR56, H45 S Green-Ampt (GA) 5 Van Genuchten (VG) &K, ##ER TR -5 /KR o)
VPR, BN TP h N IR AR A T I S AL bR . DRSS R R . KB R SIBE S
KREWMLAA, T 15%~17% KB EE; MERENFE, BiBREM K, LAGEM& AT me,
FARFFKBEFTREAR; RS & A K S R 1R AT 2 Dy i e e R, S EGh L A B N . ST
LIS AR S DX T3 ¢ P R A T L By R e S
KEER: AL B-TARG LR E N e, GARAL, R
FE D25 U418.5+ XEkFRERD : A N EHE :1008-0562(2026)04-0399-08

Stability evolution analysis of strongly weathered mudstone slope under

dual-factor disturbance of high temperature and heavy rainfall
Cui Honghuan'?, Wang Mo", Zhang Liqun', Wu Huizhen', Hu Zhiqiang', Bai Hang'
(1. School of Civil Engineering, Hebei University of Architecture, Zhangjiakou 075000, China;
2. Hebei Innovation Center of Prefabricated Construction and Underground Engineering,
Zhangjiakou 075000, China)

Abstract: To address the severe threats posed by extreme rainstorms and rising temperatures to the stability of
highway cut slopes, this study establishes a dynamic evaluation model based on temperature and moisture content
by integrating laboratory direct shear tests, variable-temperature permeability tests, and matric suction tests with
the Green-Ampt (GA) and Van Genuchten (VG) models. The model simulates the dynamic evolution of wetting
front depth and slope safety margins under dual-factor disturbances. The results indicate that soil cohesion
follows a parabolic relationship with moisture content, peaking between 15% and 17%. As temperature increases,
the permeability coefficient rises while the soil-water characteristic curve (SWCC) shifts downward and to the
right, reflecting a significant reduction in soil water-holding capacity. Furthermore, the synergistic effect of high
temperature and high moisture content markedly accelerates the advancement rate of the wetting front, leading to
a substantial decrease in the slope's safety margin. These conclusions provide critical theoretical support for the
early warning and disaster prevention of slopes in extreme climate regions.
Keywords: strongly weathered mudstone; temperature-rainfall coupling; slope stability; stability margin Green-
Ampt model; wetting front
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Fig.1 Particle size distribution curve of mudstone
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