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1. Introduction

The seashore and nearshore morphological changssiting from erosion and accretion
processes, either in the long-term and the short-teanifestations, have been a constant societal
concern. Particularly, the technical and scient@fammunity has addressed the analysis of the
near-bed hydrodynamic and sediment transport pseseshich are fundamental to understand
and predict the bed-level changes. The actiongadtal waves and currents, and their interaction,
are the main responsible for coastal sediment pahsVarious researchers have performed
several laboratory experiments aiming at analysamgl quantifying the role of wave-form
asymmetries (around a vertical and a horizonta)aatnd wave-current interaction, contributing to
a better description of the near-bed sediment digga(a.g., Watanabe and Sato, 2004; Séval.,
2011; Donget al,, 2013).

The recognition of the importance of those asymieethas motivated the development of
empirical and semi-empirical sediment transport el®dhat include the non-linear effects of the
oscillatory flow. For example, some authors devetbsediment transport models from the
knowledge (or prediction) of the bed shear stresesstmated from flow velocity and acceleration
time series or from conspicuous points of thes@gnites in the corresponding time series (e.g.,
Drake and Calantoni, 2001; Hoefel and Elgar, 2008lsen, 2006; Silvat al, 2006; AbreLet al,
2013).

2. Methodology and results

The application of different sediment transport gledo the recent experimental data of Dehg
al. (2013) is presented and further analyzed inghjger. The data were collected at the oscillatory
flow tunnel of the University of Tokyo and it comos different skewed-asymmetric flows with
and without the presence of collinear currents.sTéxperimental data complements previous
experiments (e.g., Silvet al, 2011), introducing 53 new hydrodynamic condii@btained in the
sheet flow regime. Therefore, the collected datatisactive for the validation of sediment
transport formulae since it uses three differerdirgrsizes (g=0.16, 0.2 e 0.3 mm), with
oscillating periods ranging from 3 to 7 s, and leseapart of the skewed-asymmetric oscillatory
flows also includes the presence of strong curregposing the (implied) direction of the wave
propagation, similar to undertow currents.

Figure 1 exemplifies some of the results wherenbetransport rate predictions were obtained
using a new bed shear stress parameterizatiorofetimear oscillatory flows in combination with

a modified version of the Meyer-Peter and Mulled48) bedload formula (Abreet al, 2013).
The estimates use a constant equivalent roughreess & 1%, Although a good result is
perceivable for the two coarser graime£0.2 and 0.3 mm), the results could be improved if
different roughness were applied for each sediniRegarding the finest sedimen£&0.16 mm),
some experimental conditions indicate predictecsipart rate directions opposite to those
measured. That happens in cases where the osgllgeriod is small T=3 s), where other
mechanisms which are not contemplated by the neanpeterization are present. These effects
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are probably due to the significant suspensionireé Sediments and/or to unsteady phase-lag
effects between the velocity and sediment concimtrée.g., Dohmen-Janssehal., 2002).

In the paper, the whole set of Dorgal (2013) experiments will be simulated using difer
sediment transport models, assessing their rargyéraits of applicability.
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Figure 1. Sediment transport ratgs,under the action of asymmetric waves and curyéotglifferent
median grain sizesl{,): measured (Dong et al., 202&rsuspredicted.
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