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Movement characteristics of Jiezhonggou debris flow of Renbu
Tibet based on massflow model
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(1. Key Laboratory of Shale Gas and Geoengineering Institute of Geology and Geophysics Chinese Academy of
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Abstract: In order to find out the potential sources in the upper reaches of the Jiezhonggou watershed debris
flow is formed under extreme conditions which is harmful to the trench building and the G318 National road.
Based on the UAV data the high—precision digital elevation model ( DEM) of the study area is generated by
three-dimensional modeling and the motion process of debris flow is simulated by using the Massflow
numerical analysis method based on the depth integral of debris flow motion. Firstly two models were used to
simulate the occurrence debris flow. The more accurate Manning model was selected by comparing the
simulation results with the actual situation. On this basis a volume of 3.0 x 10° m® of debris flow is simulated

to predict and evaluate the disaster. Through the analysis and processing of the simulation results four risk
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zones in the study area are delineated which provides an effective reference for the prevention and control
planning and design of debris flow disasters. The risk zone A is located at the first bend of the debris flow
gully. The depth and flow intensity are relatively large in this area but the human activities in this area are
less; The risk zone B is located between the first bend and the second of the debris flow gully and the risk C is
located at the second bend. The depth is relatively large in these two areas and the flow intensity is large in
local area. In extreme conditions the risk of zone B and C are relatively high; The risk zone D is located on
the south side of National highway. Though the flow intensity is relatively small the fluid is prone to
accumulation in this area so the conductivity of culvert under highway should be improved.

Keywords: debris flow; G318 national road; numerical simulation; Massflow; risk zone
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Fig.1 The location of the study area and the
distribution of the fault
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Fig.2 The panoramic of Jiezhonggou watershed
3 Massflow
3.1
Navier-Stokes
(1) (2) .
(3) o

d( h) +a(hﬁ) +a(hi))

ot 0x ady
o(hu) W hu +k, g h'/2) ,ohu) _
ot ox ay
P
g~k g 2L LT (2)
ax p
o(hv) (v’ +k,g h'/2) ,ohu) _
ot dy o
9 v
R E
) p ay p
p—— /(kgem ™) ;
I— ;
u v x y (m/s);
g;\ g} g: '
Z, (m) ;
h— (m);
Ty (Pa) ;



* 28 - Massflow 2019
Massflow o—— /Pa;
MacCormack-TVD o o ;
p— /(kgem™);
& /(mes™?) .
6 2
3.2 i 0.1 ~0.3 & 150 ~
3.2.1 250 m/ %,
( (2) Manning
2 ) Manning
( DEM) o o &
PhotoScan
DEM ( :
1 m), GlobalMapper Surfer n, =0.033 R, "exp(0.34 R,*"") Inh  (5)
DEM N ‘n, ;
o R, — ;
ArcGIS h— /mo
Massflow ASC T o R,=0.75h 2~10m
3.2.2 (4)
2 0.04 ~0. 12,
N Voellmy ~ Manning
6 x10° m’, N
3.2.3 o
1 Voellmy “ 0.1~0.3
1 800 kg/m’ . ¢ 150 ~250 m/ % Manning
o 0.04 ~0.12, 1 800 kg/
DEM( 30 m ) m’ 6 x10*m’,
10 m/s w=0.1 £=200 m/s* n,=0.08.
DEM 3 4 Voellmy Manning
10 m/s o o
Manning Voellmy 3( a) 4( a)
3(b) 4(b)
(1) Voellmy
Voellmy
Manning Voellmy
. Manning
Voellmy o
v o
TR +% B L ) (a2
Ty /Pa; o 3. 4 (ad)



6 20

3 Voellmy
Fig.3 Maximum depth and flow intensity distribution of the debris flow Voellmy model
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4 Manning

Fig.4 Maximum depth and flow intensity distribution of the debris flow Manning model
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Fig.5 Mud depth distribution of debris flow at different times
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Fig.6 Maximum depth and flow intensity distribution of the debris flow
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Fig.7 Enlarged map of risk zones
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