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1. MOTIVATION
WHY?
HOW?

4. DATA

• Interest in phasing and magnitude of horizontal pressure
gradients and bed shear stresses on sediment transport
• Dam-break bore generation produces near prototype swash event
• Double dam-break allows for analysis of swash interaction

2. METHODOLOGY
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Figure 1. Profile of wave flume illustrating the lengths and impermeable beach
slope
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Figure 4. Ensemble averaged depth, cross-shore velocity and pressure at Station 8. Bed Shear stress was calculated by the quadratic drag law using the
EMCM data (placed 3cm off the bed bottom) and with a friction coefficient of 0.004 determined through the Swart (1974) empirical formula. Pressure
gradients were calculated using a 4-point central difference.
• The maximum magnitude of the pressure gradients occurs at the arrival of the second bore in Case03
• The maximum magnitude over all cases occurs at Case00 because the two reservoirs combine into one large bore
• Increases in pressure gradients occur at bore arrival and would likely enhance sediment movement

Figure 2. Profile of wave flume illustrating the horizontal position of each sensor,
reservoir water level and ambient water level.
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Figure 3. Picture of Wave Flume with Double Dam Break Mechanism

3. EXPERIMENTAL TESTING MATRIX
Case00 Case00.5 Case01 Case01.5 Case02 Case02.5 Case03
Smooth HDPE
Roughened HDPE
TO BE COMPLETED
TO BE COMPLETED
with sand
• Vary the impermeable bed roughness and the release offset between
reservoirs that refers to Case number
• 10 tests for each scenario lead to 140 tests total
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Figure 5. Ensemble averaged cross-shore velocity data and bed shear stress calculated by the quadratic drag law using the EMCM data
(placed 2-3 cm above bed level depending on the Station) with a friction coefficient of 0.004 determined through the Swart (1974)
empirical formula.

• Velocities and bed
shear stress
decrease upslope
• Maximum
magnitudes
velocities and bed
shear stress occur
during the first bore
• Case03 has lower
magnitudes than
Case00 because the
first bore goes
through flow
reversal before the
second bore arrives

5. FUTURE WORK
Roughened Bed
• Same experimental set-up except the impermeable smooth bed is replaced with an impermeable roughened bed to analyze the effects roughness has on the
foreshore hydrodynamics
Two-Dimensional (2D) Reynolds Averaged Navier Stokes (RANS) Volume of Fluid (VOF) model
• Validate with the ensemble averaged velocity, bed shear stress estimates, and pressure gradients obtained from experiment
• Simulations will be used to determine the relative importance of bed shear stress and pressure gradients as a function of cross-shore location and swash phase
• Provide bed shear stress estimates for testing friction coefficients used in experimental calculations
Mobility numbers to analyze potential sediment transport

