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implies a balance between gravity and the basal friction. Thus, a higher accleration is found for the wet bulk, 
about 120 cm/s2, with lubricating liquid than the 50cm/s2 observed in the dry granular flow. In addition, a 
‘mean’ granular temperature (GT) is also culculated to inviestigate the fluctuaction energy in each box and 
compared for both systems in figures 4(c)-(d) along the stream. Via briding, the liquid unifies the wet bulk 
fluctuation energy, from the front to the rear, at around 0.9 sec in figure 4(c); a streamwise gradient in GT is 
persistent in the dry event. Though GT is of comparable magnitude in both systems, the fluctuation component 
is less pronounced in a wet bulk motion due to a higher mean bulk translational kinetic energy. This can be also 
attributed to the liquid bridging and viscous damping effects. Similar unifying liquid effects on GT can also be 
observed in the middle vertical layer (4(d)).  

(a) (b) (c) (d) 

Figure 4: The mean flow behavior: (a)-(b) mean bulk velocity and (c)-(d) granular temperature for dry and wet 
systems. Granular temperature is calculated by 2
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= − / 3∑  (Walton and Braun [8]) for the N 
particles in each box. The subscript j=1-3 indicates the flow directions. 

3.3 Prospects and future work 
The proposed DEM scheme has been applied successfully to simulate a collision-rich granular flow. With a wet 
soft-sphere contact model, a solid-liquid mixture exhibits in a faster but less dispersive motion when compared 
to a dry granular flow, which agrees qualitatively with our preliminary experimental findings. We will conduct 
further analysis on the simulated and measured data to validate the proposed scheme. In addition, systematic 
investigations will be performed to reveal the crucial parameters that control the granular bulk mechanics. The 
granular bulk motion in a wide flume (3x) will also be examined to identify the wall effects, both in DEM 
simulations and in labratory experiments. Furthermore, a new model for ξ−ewet relations may be developed by 
further examining the intersitial liquid motion.  
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