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disasters by using the accumulated rainfall in the same time period. In order to explore the meteorological forecast,
monitoring and early warning indicators suitable for geological disasters in Shaanxi Province, based on data 4060
landslides, disaster — causing rainfall data and real — time monitoring data from 2001 to 2019, the correlation be-
tween rainfall and geological disasters, and the relationship between rainfall and soil moisture content and geological
disasters in different areas of Shaanxi Province are analyzed. Suggestions on meteorological forecast and early warn-
ing indicators of geological disasters in Shaanxi Province are put forward. The research results provided a scientific
basis for carrying out meteorological forecast and early warning of geological disasters in Shaanxi Province.
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havior of debris flows using a 3D Coupled Eulerian — Lagrangian

Study on Scraping Effect of Dam - overtopping Debris Flow
Based on Model Test

ZHANG Youyi', GU Weiyang', HUANG Chen”
(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology ,
Mianyang 621010, China; 2. Southwest Petroleum University, Chengdu 610000, China)

Abstract: Debris flow disasters occurred frequently in the earthquake area after Wenchuan “5. 127 earth-
quake. Debris dam project played an important role in disaster prevention and mitigation of debris flow disaster.
However, when the conditions limit the difficulty of dredging in the sand dam reservoir area, after the sand dam is
full, the overtopped debris flow will aggravate the erosion and scraping effect on the channel source. This paper
takes the “8. 20” dam — turning debris flow Chutou gully in strong earthquake area as the research object. On the
basis of detailed field investigation, UAV aerial photography and remote sensing image data collection, 25 groups of
orthogonal experiments with different factors ( debris flow bulk density, dam height and scale) are carried out
based on indoor model test. Research shows that: (1) The velocity change of dam — overtopping debris flow goes
through four stages: flat throwing acceleration—bottoming deceleration—surge splash acceleration—{fluctuating de-
celeration. With the change of bulk density, dam height and scale of debris flow, the velocity along the way chan-
ges. The smaller the bulk density, the greater the dam height and scale and the greater the velocity along the way.
(2) The ultimate erosion scour depth of dam — turning debris flow increases with the decrease of debris flow bulk
density and the increase of dam height and scale. The morphological change of the channel along the path after
scraping is shown as “full — section siltation ( bulk density=1.8 t - m ) + gully erosion pit + gully undercut
+ gully front erosion and deposition accumulation”. (3) When the dam height and scale are fixed, the erosion a-
mount of dilute debris flow increases with the increase of bulk density, while the viscous debris flow is the opposite ;
when the bulk density is constant, the erosion amount of debris flow dam increases with the increase of the initial
scale of debris flow. The research results could provide a reference for erosion mechanism analysis and debris flow
disaster protection engineering design after debris flow dam.

Keywords: chutou gully; scraper erosion; erosion amounts; indoor model test



