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Abstract: [ Objective ] This study aimed to an investigation into the relationship between the dimensions of
the concave cavity and the development of collapsed gullies and collapsed gully erosion in order to provide a
scientific basis for the prevention of collapse and the engineering treatment of collapsed gullies. [ Methods ]
The study focused on the collapse mound profile in Tongcheng County in Hubei Province. We calibrated the
basic calculation parameters for each soil layer of the collapsed wall, through a series of indoor experiments

and actual collapse conditions, introducing the “unit life and death method,” which modeled the evolution of

7S HE.2019-01-12 &8 B :2019-04-30

BETE : R H ARSI ST E “ 6 5 A XA R R ROE SRR R 5 i & B OCR 7 (41601287) , “18 i A KK A - A Re o 1 Hb s 1 43 57
B 6 T8 UL 587 (41630858) 5 [ 52 B o WF & 11500 350 B V6 g oo 1010 g L DX T 2R 61 T A4 548 020 5 b e ) 5 5 40 A iz FH B R
Z A TR 1A S B B bR 7 (2017 YFC0504902-04)

FE—1EE M (1993 B (DU s INAR A TR L0584, EENFE HRUET B 7 A FSE T4 . E-mail: 3146063332@qq. com,

BIARSE P SCAE (1960—) . 5B (BU) b8 A R E T B, B2 1S 2B 9 54 S E H R . E-mail: xwn@ctgu. edu. cn,



uf

CHER T e A5 < 3 T 5 TR B b e JR AR Y A BE A DR R A PR T S 317

!

the concave cavity, and applied analytical methods to the stability of the caved wall. Initially, 2D finite (FE)
numerical models of the collapsed wall-concave cavity were established, based on the ABAQUS software
platform, which can be applied to quantitatively analyze the critical splash erosion pit depth value (D,)
required for triggering the collapse of the wall under natural conditions. The sensitivity of the main factors
that lead to the failure of the collapsed wall was evaluated by means of the orthogonal experimental design;
furthermore, this article selected a series of depths of the concave cavity (less than D,). This study elucidated the
quantitative relation between depths of concave cavity and the saturation threshold value that caused the
collapse of the overlying red clay layer. [ Results] The safety factor of the collapsed gully wall decreased
linearly as the depth of the deep-cut hole increased. The water content of the red clay layer overlying the
concave cavity was the most vital factor influencing collapse. In addition, the gradient of the collapsed wall
had a significant impact on the stability of the collapsed wall. The relative depth of the concave cavity and the
height of collapsed gully wall had little effect on the stability of the collapsed gully wall. [ Conclusion] The
possibility of collapse of gully walls depends largely on the size of the deep-cut hole and the moisture content
of the soil above the concave cavity. Future research should apply this understanding to the prevention of
collapse and to the engineering treatment of collapsed gullies.

Keywords: collapsed gully wall; concave cavity; erosion depth hollowed out by water flow; soil water content;

orthogonal test; stability; control measures; collapse
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