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Introduction

Physical wave flume tests have been done at the Delta flume of Deltares to determine the flow
velocities u [m/s] and pressures P [kPa] on the landward slope of the dike. The crest and landside
slope have been covered with Grassblocks, blocks developed by Hillblock that are installed
between the clay and grass cover of the dike to reduce further erosion when the grass cover has
eroded. The blocks have a permeable function which reduces the flow velocity and pressures
along the landward slope. The stability of the blocks needs to be determined in expensive flume
tests where not all hydraulic parameters can be measured and only limited wave conditions and
configurations can be tested. The goal of this study is to develop a hydrodynamic model for
overtopping flow over porous blocks and to calculate the forces on these blocks.

Methods

The setup as used in the physical test has been implemented in OpenFOAM, a computational
fluid dynamics software package. Using the solver porousWaveFoam which is included in the
waves2Foam toolbox, a porous layer on the crest and landside slope has been implemented
which represents the permeable function of the Grassblocks. The resistance force Fp of this
porous layer depends on the resistance coefficients a [-] and B [-]. Then the model has been run
using different combinations for a and B based on research by Van Gent (1995) [a=200, $3=0.8],
Jensen et al. (2014) [a=500, =2.0] and Losada et al. (2008) [a=1000, 3=1.1].

Results

The modelled peak values are compared with the measured peak values for both u and P. Fig. 1
shows the flow velocity, where the resistance coefficients of Losada et al. performed best with
NSE = 0.68, followed up by Jensen et al. (NSE = 0.65) and Van Gent (NSE = 0.05). The
calibrated model can then be used to determine the forces that occurred on the blocks during the
physical test.
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Figure 1: Measured and modelled peak values of flow velocity along the landside slope.
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