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Limiting conditions for the existence of permanent periodic roll waves in stony debris flows 
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ABSTRACT:  This paper is about the free surface instabilities of granular flows, usually called roll waves. A shallow layer of dilatant (shear thickening) fluid is considered to study finite amplitude permanent roll waves down a slope, simplified by Karman’s momentum integral approach. The existence of conditions of a periodic discontinuous solution is derived, as smooth profiles with depth increasing monotonically between periodic shocks. Energy dissipation in the body of the stream and in the discontinuity are analysed and discussed. Two conditions are derived. The first is related to the physically acceptable shape of the smooth profiles, and the second is related to positive energy loss across the shock. A minimum-length roll wave (MLRW) is defined as the periodic permanent roll waves with zero energy dissipation in the shock. Some properties of the MLRW are compared with the available results. 

