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(1- a)Pwi- aPwi= Ax + C, (36)
, C , ,vs= 0 vp= 0, ,C=0, (36)
(1- a)Pwi- aPwi= Axe (37)
vi= Mvs, (38)
, M , a , .
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G=v/v, (41)
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(38)
vi= Mos* (4)
1
e pﬁ/(g/cm‘}) pf/(g/cm3) d./cm v/ (m/s) v,/ (m/s) v/ (m/ 9
0.049 7 2.4 1.50 8.16 9.70 9.19 11. 30
0.061 1 2.3 1.43 12.51 11.56 10.95 14. 09
K631 0. 090 2 2.5 1.6 10.33 11.60 8.37 12.22
3
K631 ,3 9.70(m/ s)

11.56(m/s)  11.60(m/s)! e . .
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Research on Method to Calculate Velocities of Solid
Phase and Liquid Phase in Debris Flow

CHEN Hong kai”®, TANG Hongmei', CHEN Ye ying'
(1.Institute of Geotechnical Engineering, Chongqing Jiaotong University,
Chongqing 400074, P .R. China;
2.Key Laboratary for the Exploitation of Southwestern Resources &the Environm ental
Disaster Control Engineering of Ministry of Education, Chongqing University,
Chongqing 400044, P . R. China)

Abstract: Velocity of solid phase and liquid phase in debris flow are one key problem to research on
impact and abrasion mechanism of banks and control structures under action of debris flow. Debris
flow was simplified two_phase liquid composed of solid phase with the same diameter particles and
liquid phase with the same mechanical features. Assuming debris flow is one dimension two phase lig-
uid moving to one diredion, then general equations of velocities of solid phase and liquid phase were
founded in twao phase theory. Methods to calculate average pressures, volume forces and surface
forces of debris flow control volume were established. Especially, surface forces were ascertained us-
ing Binghani s rheology equation of liquid phase and Bagnold s testing results about interaction be-
tween partides of solid phase. Proportional coefficient of velodties between liquid phase and solid
phase was put forwarded, meanwhile, divergent coefficient between theoretical velocity and real ve-
locity of solid phase was provided too. To state succinctly before, method to calculate velocities of
solid phase and liquid phase was obtained through solution to general equations. The method is suit-
able for both viscous debris flow and thin debris flow. Additionally, velocities every phase can be i
dentified through analyzing deposits in_situ after occurring of debris flow. It is obvious from engineer-

ing case that in the method it is consistent to that in real time field observation.

Key words: debris flow; two phases fluid; velocity of solid phase and liquid phase; calculation

method; verification



