Port of Durban .

3D Physical modelling of Sand Bypass Jetty Structur e

Background

The CSIR Hydraulic Laboratory
in Stellenbosch conducted a 3D
model study to as an additional
project on the existing Durban
Entrance Channel project. This
required a modification of an
existing bathymetry on the sea
side of south breakwater.

Physical model study

The purpose of the model study
was to validate results of the
morphological modeling with the
sand bypass jetty structure in
place. This was to be attained by
doing the following:

Record wave height at jetty
CH 300 (in front) and CH
150 (middle) and observe
wave crest along the length.
Observe and record any
reflected waves from the
breakwater at the jetty.
Observe and  estimate
velocities of currents

Add sand to the sea bottom
and observe movement.

Approach

The root of south breakwater
was fitted with the sand bypass
wooden jetty. Since the existing
Durban Entrance Channel was
used, the model scale was
therefore 1:100.

The test program for the sand
bypass modeling exercise
consisted of a range of wave
conditions to be tested.

This compares with wave height
of 5.6m (1:20 yr) and 6.7m(1:
100 yr) and also wave direction
of 90°, 112° and 130°. The
above- mentioned return periods
or recurrence interval of each
condition, were based on an
extreme wave analysis of the
available ADCP data (PRDW,
2006b).

Two estimates of the return
period are given for each wave
condition. The difference
between these two estimates is
related to the number of data
samples selected for the extreme
analysis. For the purposes of
this study, an average of 12 and
24 samples per year were

selected from the ADCP data
set. The estimates based on 12
samples per year were followed
in this study, since these were
more conservative than the
estimates based on 24 samples
per years.

Conclusions

The reflected waves had a
significant influence in the
vicinity of the jetty.

The superposition of the
reflected and incoming
waves results in the largest
wave striking the underside
of the jetty. The deck of the
jetty at the head was also
occasionally struck by the
largest waves

Dye tests, under the 1:100
year condition indicated a
predominantly long shore
transport in a NE direction,
along the south breakwater
to the tip of the breakwater.
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