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Simulation Method of Hydraulically Driven Breaking-sliding Process for Landslide Dam
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Abstract: Valuating breach flood of landslide dam is usually through analyzing the breach process caused by hydraulically driven breaking-slid-
ing process.The traditional analytical method does not use the limit equilibrium method, or the slope angle of the slip surface is not changed dur-
ing the collapse process, or the pore water pressure is not considered. In fact, the hydraulically driven breaking-sliding process is a problem that
needs to be solved by the limit equilibrium. An approach to determine the critical slip surface by analytical method with circular slip surfaces, the
effective and total stress methods dealing with different dam materials, and a procedure to model the stepped failures of the breaking-sliding pro-
cess due to continuous toe cutting were proposed. A spreadsheet entitled DBS—IWHR was developed to the breaking-sliding process analysis.
This spreadsheet was incorporated into another spreadsheet entitled DB—IWHR for the calculation of flood hydrograph caused by hydraulically
driven breaking-sliding. Research indicated that DBS—IWHR proposed a simulation step to determine the hydraulically driven breaking-sliding
process of the dam, which included finding the factor of safety for a specific circular slip surface FS; among a variety of possible slip surfaces, de-
termining the critical one associated with the minimum factor of safety F; determining the critical depth of toe cutting associated with F,, = 1;
modeling the stepped breaking-sliding process. The simulation of the collapse process could be performed in four steps manually. The spread-

sheets are transparent and self-explanatory, easy for practitioners to understand and check for secondary development through the web. The de-

Yris HEA:2019 — 03 — 12

EET B :FAEE S AITTRITH (2017YFC1501103) 5 BEPE 4 [ ARRRAZE R 75 715 (20191Q-577)

EERMN:T  HR(1989—), L, PRI, Wit BF5E 7 10l : HEZE (R HE. B-mail: ruoshuiya@163.com

PR 4% 4 B B i8] :2019 — 06 — 21 11 : 47 : 55 ¥ £& B 3 41k < http://kns.cnki.net/kems/detail/51.1773.TB.20190621.0903.003 . html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn


http://dx.doi.org/10.15961/j.jsuese.201900271
http://dx.doi.org/10.15961/j.jsuese.201900271
mailto:ruoshuiya@163.com
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

38 TR S HEA

%51 %

veloped approach was tested by back analysis of the Tangjiashan landslide dam breached in 2008 with a flood peak of 6 500 m?/s, breach width of

150 m. The predicted flood peak is 7 610 m*/s and the breach width is 139.6 m. The calculated results of the final breach base level and the peak

discharge were in good agreement with the field data. Further, the results were shown to verify the reliability of the improved hydraulically driven

breaking-sliding process simulation method.

Key words: landslide dam; slip surface; the effective versus total stress analysis; breaking-sliding process
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Fig. 9 Simplification of breaking-sliding process
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Fig. 10 Flood discharge versus time determined by differ-
ent methods
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Tab.1 Comparison of safety factor calculation results
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Tab.2 Calculation results of searching for critical slip
surface
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Tab.3 Cross section geometry information of each
breaking-sliding process calculated by DBS—
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Fig. 11 Process of breaking-sliding of Tangjiashan
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