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Fig. 1

Debris flow state simulation at 239. 99s and 1634. 15s
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Fig. 2 Debris flow pressure cloud on river bed(1634. 15s)
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Fig. 3 Debris flow velocity vector diagram (1634. 15s)
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Table 1 Debris flow Cross-section field data at the

master valley of Zoumaling

T THT o7 W7 TR 78 3 (m/s) PR (m)
1#P2RP I 2.29 1.49
242 I 5.69 0.82
3#E RPN 2.41 1.29
A#E RPN 3.64 0.82
SH#EERP I 5.69 0.58
(EZEX R 7.83 0.84
THEZRD I 6.92 1.83
[eRS] 2.75 1.81
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Table 2 The slaves valleys of Zoumaling debris

cross-section flow field data
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T 1 9.85 1.10 8.26 0. 66 7.19 0.53
Wr it 2 9.09 1. 20 6.17 0.75 6.08 0. 50
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K7 187 5 7.27 0.78 2.77 1.23 - -
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Fig.4 Debris’s pressure and shape when the debris flow

through the dam (1# dam)
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Fig. 5 The maximum stress state of 1# ~ 7# dams
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Study on numerical analysis of the Zoumaling Debris Flow,

Mianzhu city of Sichuan province

YIN Ke', GOU Yin-xiang'*, LI Cheng-ze', WU Han-hui'”’
(1. College of Civil Engineering, Chongqing University, Chongqing 400045, China; 2. Sichuan Communication Surveying & Design
Institute, Sichuan 610017, China; 3. Chongqing Shutong Geological Engineering Co. LTD, Chongqing 401147, China)

Abstract ; Large debris flow disasters had happened twice in Zoumaling valley of Mianzhu city of Sichuan province in 2009
and 2010, and the direct economic loss exceeded 30 million yuan. The numerical simulation fields of flow velocity, pressure
and mud depth of the Zoumaling debris flow had been computed in this paper, by using finite volume method software CFX
based on the CFD. The Bingham fluid was chosen as the constitutive model of this debris flow. The debris flow geometry
model was 3D model. The initial conditions, boundary conditions, control equations and parameters were determined and
adjusted by the actual conditions and analyses. The flow field data obtained from numerical simulation were substituted into
finite element software ANSYS. Then, all these results such as the force of debris flow to dams, the stress and strain of the
dams under the debris flow field and safety coefficient were obtained by the calculations of fluid-solid coupling action
between the flow and dams which can apply some reference for further research about debris flow.

Key words: debris flow ;dynamic characteristics ; numerical analysis ; fluid-solid coupling



