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Horizontal Impact Force

* Does horizontal impact force also follow Generalized
Pareto Distribution?

* Are there any differences between debris flow surges and
water-rich intersurge in terms of force distribution?

* Can we derive debris flow dynamics from horizontal
impact force?



Jiangjia Ravine
48.6 km?;

10-20 debris flow
events per year
(max 28);

400 to 1000 mm
rainfall per year
between May and
October

270 m long on a
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Monitoring and experiment setting
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Debris flow event on August 25, 2004
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Debris flow surges on August 25, 2004




Dimensionless
Parameters

Quasi-static and
viscous flows with
high solid-fluid
interactions
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Probability density

Normalized Impact Force Distribution
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Normalized Impact Force Distribution
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Distribution

GA: Gamma distribution;

GP: Generalized Pareto distribution;
NA: Nakagami distribution;

NO: Nomal distribution;

LL: Log-logistic distribution
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Physical Model

PSD(f,1) :/ //Rimpact|27rfol|2dZdydD

DJyJdz

" _Ugp(D)
impact — D2

saltating

Fxi = I = (1+ep)muimpae: Sina = (1 + ep)mU
Farin et al., 2019



Sediment flux over three sensors
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Conclusion

* Debris flows at Jiangjia Ravine are quasi-static and viscous
flows with high solid-fluid interactions;

* Probability density functions of horizontal impact force are
consistent with a log-logistic distribution;

e Surges and intersurge flow have similar impact force
distribution, but surge usually has a heavy tail;

* Discharge estimated from impact force model is comparable
to other field estimations.



