Numerical modelling of bed sediment particle tracking in open channel
with skewed box-culvert
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ABSTRACT

A particle tracking model was applied to estimate the bed sediment transport in open channel with
skewed box-culvert in rivers in Mexico, for which purpose the calculation of the hydrodynamics of
the study channel was determined the three-dimensional velocity field (Rodriguez et al., 2014), later,
the calculation of particle transport was obtained, which was determined in any direction of the space
caused by the velocity field and the turbulent dispersion (random movement of the Brownian type).
The dispersion and re-suspension mechanisms of the particles used were represented by stochastic
models, which describe the movement by means of a probability function (Herrera et al., 2015). The
validation of the model was previously carried out by (Herrera et al., 2017), obtaining average
relative errors of less than 4.8%.

Three numerical scenarios were calculated including different alternatives and its behaviour at the
entrance, interior and exit of the water flow in the construction to determine which is the best option
to be used on the skewed multi barrel crossings. In order to accomplish this, a variable slope channel
and 1: 60 scale models of box culverts with 10, 22 and 45 degrees of skewedness were used.

The results observed in the multi-eyed box culverts were favourable, due to the fact that the speed
spans are low increase inside and outside of them, which favours the hydrodynamic behaviour and
minimize the accumulation of sediment into structure in the river.

REFERENCES

[1] Rodriguez C., Couder C., Flores E., Herrera I.E., Cisneros R., “Modelling shallow water wakes

using a hybrid turbulence model”, Journal of Applied Mathematics, VVol. 2014, pp.1-10.

[2] Herrera LE., Rodriguez C., Couder C., Gasca J.R., “Modelacion numérica hidrodindmico-
hidrolégica en zonas de inundacion con presencia de infraestructura”, Tecnologia y Ciencias del
Agua, Vol. VI, Num. 1 Ene-Feb. 2015, pp. 139-152.

[3] Herrera LE., Torres F.M., Moreno J.Y., Rodriguez C., Couder C., “Light particle tracking model

for simulating bed sediment transport load in river areas”, Mathematical Problems in
Engineering, Hindawi Publishing, Vol. 2017, pp.1-15


mailto:eherrera@ugto.mx
mailto:m.lopezamezcua@ugto.com

