Case 4: Wave run-up at a steep beach
(contributed by A. Jensen, G. K. Pedersen, Mechanics Division, Department of Mathematics, University of Oslo, atlej@math.uio.no)

General Description

This report presents file structure of data from selected experiments on run-up of gentle, as well as, strongly nonlinear waves on a beach of 10.540 inclination. Most of the results are presented in Jensen et al. (2003). Velocity fields are obtained by the PIV (Particle Image Velocimetry) technique. In addition, free surface profiles are extracted from digital images and resistance probes. The investigation focuses on the dynamics of the early stages of the run-up, when steep fronts evolve in the vicinity of the equilibrium shoreline, but maximum      run-up heights are also reported in Jensen et al. (2003).
Experimental set–up
A definition sketch of the wave tank and the beach is given in Figure 1. The distance from the wave paddle to equilibrium shoreline is 19.59h, where h is the finite depth at the paddle. Detailed description of the experimental set-up can be found in Jensen et al. (2003).
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Figure 1. Definition sketch of the wave tank
Test Cases 
In the present database, data sets for 4 test cases (Cases I – IV) with different incident waves are provided. Several runs were conducted in each case.  For these cases, the trigger times of the PIV measurements, wave amplitudes on finite depth (h=20cm) and distances from the paddle to the origin in the PIV measurements are given in Table 1:
	Case
	ttr
	A (PIV)
	A (WG)
	D

	I
	4.55s
	2.4
	2.5
	4.61, -0.032

	II
	3.04s
	10.73
	10.7
	4.744, -0.007

	III
	3.7s
	6.64
	6.9
	4.87, 0.016

	IV
	2.57s
	13.25
	13.2
	4.744, -0.007


Table 1. Amplitudes A in cm, from PIV images (PIV) and wave gauges (WG) on finite depth. t = ttr is the trigger time of the PIV measurements. D is the horizontal and vertical distance from the paddle to origin in the velocity field and the free surface in m.
In Figure 2, time gauge measurements at 3.775m from the paddle (h=20 cm, no beach), are compared with theoretical solitary wave profiles. Case II, III and IV are close to the solitary wave solution of Tanaka (1986). The long and moderately nonlinear wave of Case I has not yet produced a solitary wave at this stage. It is suggested to use these wave profiles as input for computations. 
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Figure 2. Wave elevation at deep water
The paddle motion is measured, by a 1kHz magnetic digital measurement system (Jensen and Grue, 2002). Duration and total displacement for           Cases I – IV are given in Table 2 in Jensen et al. (2003) while displacements as functions of time are shown in Figure 2, in the same paper.
Acceleration measurements are also attempted but these datasets are not presented herein. For more demanding cases - breaking solitary waves on a more gentle slope - see Jensen et al. (2005).

Download data 
Data for each test case is stored in a zip file (“Case*.zip”) which includes a single folder named “t$” where $ is a decimal number denoting the trigger time of the PIV measurements in seconds. Each “t$” folder consists of the following subdirectories:
· [1-5], each of which contains data files from one run (measurement),        e.g. velocities in  “xyUV.dat” files and parameters in “param.dat” files.
· Av, which contains the averaged velocities over all runs, e.g.velocities in “xyUV.dat” file and standard deviation in “xystUV.dat” file.
· lst, which contains surface profile from PIV images in file “eta.dat”.
In the “xyUV.dat” files, data is written in 4 columns. The first two columns are the x and y values which correspond to the x, z axis of  Figure 1, while the third and the fourth the U velocity and V velocity values respectively. Data values are made dimensionless with the depth (h=0.2m) as length scale and 
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 as velocity scale (g is the acceleration of gravity). Undefined values are marked with the value -4.754721e+00.
In the “eta.dat” files, data is written in 2 columns. The first column contains time values and the second one, elevation values which are scaled as in Figure 2.
The files “param.dat” in subdirectories [1-5] contain the following parameters:
· ds, dn - the increment in the velocity matrix

· n, m - number of points in each direction

· vdeg - angle between the rows in the matrix and the horizontal line (in degrees)

Note: the velocities are strictly horizontal and vertical even though the grid is slightly rotated.
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