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Fig. 1 The gully mouth of debris flow on August 20 of Chutou gully (Photo taken on December 7, 2019)
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Tab. 1 List of post — shock debris flow at Chutou gully
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Fig.3 Rainfall of Chutou gully 8.20 in recent two days'’]
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Fig.4 2# Sand bar and retaining dam: (a) Before August 20;(b) Damage after August 20
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Fig. 5 1# Dam reservoir: (a) Before August 20;(b) Full storage after August 20
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Tab.4  Structural dimensions of each retaining dam
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Fig.6 1# Sand Barrage Protector Erosion Suspension

Fig. 7 Spade erosion of gully downstream of No. 1 dam

(after August 20) (after August 20)
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Fig. 8 Spade erosion of gully downstream

of No. 1 dam (after August 20)
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Fig. 9 The foundation of the protective dike is suspended
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Fig. 11  Bend heightening over trough
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Fig. 12 Houses destroyed and silted up
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Fig. 14 Movement model of debris flow over dam
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Fig. 16 Relationship between horizontal distance and

dam height and initial velocity
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New Geo-Disaster Forming Pattern of Post-Shock Debris Flow .
A Case Study of the Chutou Gully in the Minjiang River Valley, China

ZHANG Youyi ', ZHONG Lei ', FAN Xiaoyi >, GU Chengzhuang ', TIAN Shujun '

(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China;

2. School of Civil Engineering and Mapping, Southwest Petroleum University, Chengdu 610500, China)

Abstract; The Chutou gully in Qiangfeng Village, Wenchuan County, China has become a large active debris flow
gully after the 2008 Wenchuan earthquake. Large-scale debris flows at the Chutou gully has caused engineering
failures in control facilities and multiple damages to highway G317 and national road G213. Engineered measuring
in debris flow control facilities not only restrains debris flow development, but also reduce the extent of earthquake-
induced debris flow. This paper explored the cause of a debris flow event on August 20, 2019 at the Chutou gully
and its driving mechanism for engineering control purposes based on detailed field investigation. The factors that
amplify the energy during debris flow over dams were also discussed. The results show that the August 20, 2019
disasters were large-scale debris flow that formed by the outbreak of each branch ditch and scraping by the main
ditch. The scale of the debris flow was magnified by approximately 44.2% owing to erosion linked to debris flow
scraping. The debris flows disasters at the Chutou gully mainly involved the acceleration of dam wall breaches,

erosion linked to scraping, intensified lateral erosion, bend heightening, slot base abrasion, bridge and culvert
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blockages, and the scouring and silting of civilian buildings. The debris flow at the Chutou gully remains its
development stage, and large-scale debris flow disasters are expected to continue to occur over the upcoming 10 ~
20 years in cases of heavy rainfall. The scale of debris-flow destruction in dam wall breaches was closely related to
the debris dam height and debris flow velocity while overtopping the dam. For an initial velocity of 2 m/s and dam
height of 25 m, the debris flow incident velocity was 11. 1 times higher than that of the initial velocity. The dam
breaching debris flow, therefore, has strong ability to erode the channel beneath the dam under conditions of higher
effective dam heights and lower velocities. For a given initial debris flow velocity over a dam, higher effective dam
heights can reduce the increase of horizontal displacement, thus providing a scientific basis for the location selection

of an auxiliary dam under a dam or the size setting of a protective dam.

Key words: Wenchuan earthquake; August 20 debris flow; amplification effect; Chutou gully



