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1 ( 2015 4 )
Fig. 1 Destroyed 1# dam at Xiaoyan Valley 3 ( 2010 8 8 )

Fig.3  Complete collapse of building
( Courtesy of Zhao Shuping 2010. 8. 8)

2 ( 2010 8 8 )
Fig.2 View of Sanyan Valley in debris flow 4 ( 20010 8 8 )

Fig.4  Tilted building due to debris flow strike
( Courtesy of Zhao Shuping 2010. 8. 8)

N N 5 ( 20010 8 8 )
46 Fig.5 Partial collapse of building
( Courtesy of Zhao Shuping 2010. 8. 8)
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Fig.6 The ground floor of a building to be buried 16 . 17
( Courtesy of Zhao Shuping 2010. 8. 8)
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35
1
Tab.1 Formulas of debris flow impact pressure calculation
(kN/m?) (kN/m?)
Prmax kN/m?; k p
Puax = kpgh s 199
t/m*; g m/s*; h mo
P kN/m?; y,
p =p *p s 168
k 2w s;
0. 1y, (5h+2%) N/m’; ¢ m/s; 16
IOK]
T p kN /m?; f( 1) T
17 128
s = Yo s A m?; o
P g
« PA 128( )
po=A %&Sim 1.0 1.33 N 170( )
1.47, o 188( )
26
3.3
27
2, o
20 ( 13 .
19.89 kN/m’ 8.02 m/s 4.0 m) o
0.1m 2300 kg/m’
4 600 m/so 2
2
Tab. 2 Formulas of impact force induced by moving boulders in debris flow
(kN)
P kN; py t/m*; C,
Is;v /sy A
P=p,C1A, e i B 84.9
10% m’.
. mvz(n+1) Sgocen c=1.5%x10> n=1. 2% Hertz 4.09
=e 2¢ 5% :m kg; o
R P kN; 4
P=24. 10" 2R " ! * 1.13
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Fig. 8 Relationship between depth of debris flow
( 3) '8 and dynamic influence coefficient
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3.4 . .
(2)
N 4.0 m
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Simplified Calculation of Impact Force of Debris Flow Based
on the Case Study of Sanyan Valley Debris Flow

ZHOU Minghui' XIONG Haibei'~ ZHAO Shuping® CAO Jixing'

( 1. Research Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China;
2. Geological Disaster Emergency Center of Longnan City Gansu Province Longnan 746000 China)

Abstract: Based on field surveys on Sanyanyu debris flow gully in Zhouqu County and analysis of associated data
in this study it conducted an technical evaluation on performances of local building structures against debris flow.
According to damage patterns four types of house structures were sorted out for demonstration which were rammed
earth-wooden structure brick-wood structure brick-concrete structure and frame structure typically subjected to two
principal types of loading modes either burying by silts or collapsing due to colliding. Comparison was made to ex—
amine calculation differences between some of available equations when actual measurement data collected from the
Sanyanyu debris flow were used for calculation of debris flow impact incurred by both debris flow fluid and big boul-
ders floating in debris flow body. Then it analyzed the derivations of these equations and interpreted the correspond—
ing calculation results. For facilitating engineering and technical personnel to design structures with sufficient resist—
ance to debris flow a proposed equation then was introduced by integrating the depth of debris flow with dynamic
effect of debris flow. The suggested expression was readily to set a proper value range for coefficients of dynamic
effect and depth of debris flow in practice and it had been verified by a case study for examining the design of a
typical local rammed earth-wooden structure against debris flow in the Sanyanyu.

The optimized simplification gave this method good advantages in a better understanding of its physical signifi—
cance and its higher efficiency in determination of design load in engineered control of debris flow—prone regions.
Moreover it is quite technically feasible for engineers to gain some key prerequisite parameters to use the equation.
For example the value of debris flow depth could be substituted by an average value according to local historic ob—
servations. And the values of dynamic effect could be determined by combination of the value of vertical slope of

gully bed and the roughness coefficient.

Key words: debris flow; failure mode; impact; fluid model; simplified calculation



