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Abstract: On July 25, 2024, a sudden road collapse disaster occurred at Dahong Road in Qingshui Town,
Mentougou District, Beijing, with approximately 180 m’ of collapsed accumulation causing road closure. As
the most typical sudden geological hazard in Beijing, studying the causes and failure mechanisms of collapses
holds significant importance. Based on comprehensive data collection, this paper investigates the
developmental characteristics, distribution patterns, and geological environmental conditions of the collapse
hazard and its potential risks, analyzing its formation causes and deformation-instability process. The results
indicate that this collapse was a slide-type collapse mechanism, with rainfall being the primary direct
triggering factor. The deformation-instability process comprises four stages: (1) Initial deformation stage of

internal rock mass structural planes (joints and bedding) under tectonic forces; (2) Time-dependent
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deformation and initial failure stage under external factors including rainfall, earthquakes, weathering, and

human engineering activities; (3) Progressive deformation-failure development stage where local collapses

induce stress redistribution, adjacent stress concentration, and accelerated strength reduction; (4) Critical

instability stage where continuous sliding surfaces form and residual anti-sliding forces become insufficient to

resist sliding forces, making the slope prone to overall sliding under minor disturbances. Practical prevention

measures are proposed, including installing warning signs and caution tape, enhancing patrols and inspections,

deploying specialized monitoring equipment, clearing dangerous rock masses, and implementing engineering

remediation.

Key words: Mentougou district, Beijing; collapse disaster; developmental characteristics; genetic analysis;

deformation-instability process; failure mechanism; prevention and control recommendations
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Fig. 1 Location and access map of the collapse site
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Fig. 3 Comprehensive characterization of

the rockfall-prone hazard zone
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Fig. 4 Equal-angle stereographic projection of discontinuities in the rockfall mass
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