Port of Cape Town, South Africa

Physical Model Tests on Ship Motions

Background

CPHMG, the Transnet Joint
Venture for large capital projects,
commissioned the CSIR to
conduct ship motion studies of
the proposed extension of the
Cape Town container terminal
and the deepening of the
Schoeman Dock and the harbour
entrance channel.

This was required because of
constraints in container handling
and storage in the port, amplified
by the trends in shipping
intensity and ship size
experienced by the port.

The study was to be carried out
in the CSIR's Hydraulics
Laboratory in Stellenbosch.

Approach

The main purpose of the
research was to quantify the
influence of the deepening of the
entrance channel of the harbour,
by measuring the following:

Wave data in deep water
and at the entrance of the
two docks

Significant values of the ship
motions

Significant and extreme
fender and mooring line
forces

Physical model study

The CSIR’s responsibilities for
the study included:

to construct a 1:100 scale
fixed bed model of the
present and proposed future
lay-outs,

to supply two representative
model vessels with mooring
lines and fenders,

to report on the methodology
and calibration of the model
vessels, the wave data and

ship motion recordings,

to provide accurate wave
data, ship motion data,
mooring line and fender
forces,

to quantify the influence of
the deepened entrance
channel and Schoeman
Dock on the motions of a
container vessel and a bulk
carrier moored on a critical
position in the Duncan Dock.

Conclusions

The physical model study
realized the following:

In general, larger wave peak
periods result in larger
shallow water wave heights
in the dock entrances and
therefore also in larger
horizontal motions.

The significant horizontal
ship motions are larger at
high tide than at low tide,
and are larger in the future
lay-out than in the present
lay-out.

Even in extreme wave

conditions, the motions of
both vessels were within the
PIANC ranges.

Further research on standing
waves in the docks was
recommended
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