





Equilibrium Beach Profiles

The balance of destructive and
constructive forces

Beach profiles are dynamic concepts

In nature the equilibrium beach profile Is
an average of several profiles at a single
location



What can you do with equilibrium
profiles?

Each profile is affected by past profiles
and effects future profiles.

Aids In the interpretation of natural beach
processes.

Useful in coastal engineering applications.






Methodology of the

Dissipation Model
h = A*x??
Assumes that turbulence is the dominant

destructive force.

The 2/3 value was determined by Bruun In
a survey of 500 beaches along the coast
of California and Denmark.

Profile scale factor, A, Is dependent on
sediment characteristics.



Methodology of the Gravity Model
x = h/m + (h"3/2)/(A"3/2)

The dissipation model predicts a vertical
slope at the shoreline

The gravity model adds gravity as a
destructive force in shallow water to
eliminate the infinite slope

Turbulence is still the dominant force, and
gravity is only included near the shoreline



A Double Blind Folded Study

A “Blind — folded” test of equili
profile concepts with New Zea

by Robert G. Dean, Terry R. H
Albert P. Dommerholt

orium beach
and data

ealy and

They had both profile data and sediment
samples for ten New Zealand beaches

They compared measured profiles to
equilibrium profiles created with the
sediment samples and the gravity model
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Determining the A-value

h=Axx2"

Use method of least
squares to determine the
error.

€= S( hact'hmod)2
Minimize the error to get
best fit line. (take the

derivative and set equal
to zero)

A Is the only unknown
variable, so solve for A.



The Dissipation Model

Egn. 1 h = A*xn23 (-- and -.-)
Eqn. 2 x = (h"¥)/(A?) (- and -.-)



The Gravity Model

A1=0.5343

-A2 calculated
using only points
corresponding to

A2=3.7960
depths less than /
18m.

Eqgn. 3 X = h/m + (h/\3/2)/(A/\3/2)



The Profile Scale Factor

Gravity model has a discontinuity at x = 1

Gravity model shows an inverse relationship between
avg/m and A, unlike the dissipation model

Range of Gravity model is much larger than the
dissipation model



Dissipation profile vs.
Gravity profile



A Closer Look at the Profiles



Comparison to Dean’s
Blind — folded Test

Agreement of the models 5m vs. 20m

Not applicable to steep sloped beaches,
profiles with bars and troughs.

Scale parameter covers larger range in my
study than in Dean’s blindfolded study.
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