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Measurements and instrumentation

A new measurement system QUASAR was used
during this study, allowing high frequency
measurement on a high number of channels. Six-
component frames were located below three hatch
covers and two elements of the foredeck equipment,
and 12 smaller pressure panels were located on the
cover itself to investigate the spatial variation of
the loading. A total of more than 50 channels were
measured at 1 kHz (sample frequency). For an
accurate evaluation of the sustained speed for such
low powered vessels as well as the ability to maintain
heading in these conditions, longitudinal and
transverse drift forces were measured using a soft
spring arrangement.

The vessel was tested at
different headings, in soft
spring arrangement at zero
speed and self propelled.
The test series are essential
for a better understanding of
the performance of these
vessels in such storm
conditions.

Directional spectrum realised in the basin,

with a ISSC standard spreading function.

Details of the foredeck equipment on

the Capesize bulk carrier.

I n order to determine the operational charac-
teristics of the advanced AT/B design in
coastal and deepwater environments and to

ensure the manoeuvrability, in unlimited and in
confined waters, a series of different tests were
developed and completed. Furthermore, the
requirements given for the speed and power in
operational conditions have been verified. 

On test:

Halter Marine, Inc. has undertaken an

extensive model testing program of a

new generation articulated tug and

barge (AT/B) unit at MARIN. A report by

Merel Plante (Manoeuvring), Guilhem

Gaillarde (Seakeeping) and Jaap van

Heerd (Resistance and Propulsion).

Measured
Hs = 14.88 m Tp = 17.23 s

Theoretical (J)
Hs = 15.00 m Tp = 16.95 s

Head seas for the vessel in 
the wave direction of 90 deg

Head seas for the vessel in 
the wave direction of 90 deg
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Halter Marine’s 
Steffen Shelley commented: 

“Halter Marine Inc. appreciates the value of the extensive data

obtained from this testing program and has embarked upon a

program of computational analysis with MARIN to assist with

optimising subsequent generations of AT/B units – both for

coastal and deepwater service. Halter Marine Inc. is also evaluating

further testing as part of its continuing research and engineering

development program.”

He added:“Halter Marine Inc. also greatly appreciated the expertise

and involvement of MARIN personnel and is quite pleased with

the co-operative teamwork approach demonstrated by all MARIN

personnel.”
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Halter Marine’s 
new tug-barge design 

Sailing up and down

One of the more extreme goals of the test program
was to get an impression whether the AT/B is able
to sail up and down the Colombia River bar. The
actual bar is shallow, about 15 m water depth, with
a strong stream from the river and a steady swell
from the Pacific Ocean, and the navigable channel
having a very restricted width (about 1/4 mile). Both
stream and swell meet at the river bar and together
with the shallow water result in a relatively complex
situation. Tests in high and steep waves in shallow
water were performed in order to approach the real
conditions as close as possible.
In order to indicate whether the AT/B unit could
safely cross the Columbia River bar, course keeping
and manoeuvring tests in high waves and shallow
water were performed. The course keeping ability
in waves was determined by autopilot tests in bow
and stern waves with autopilot settings that match
reality as close as possible. Also zig-zag tests have
been performed in bow and stern waves, to deter-
mine the AT/B unit’s characteristics in these
waves. But before the tests in waves could be
performed, it had to be clear that the manoeuvring
behaviour in shallow water and calm water was
adequate. For this , a number of zig-zag tests for
different load conditions is performed. 

Verification 

Some of the deepwater tests conducted included
resistance and propulsion tests for various load
conditions to determine the power needed for the
required forward speed, and wake field tests for the
propeller design. Flow visualisation tests have also
been completed to help with design development
of the connection between the tug and barge and
of the steering devices. The connection between
tug and barge is a particular important area and
proper design and verification is therefore of
utmost importance for resistance optimisation. 

Further, roll response and the sustained speed in
waves have been determined, together with the
operational limit of the vessel with respect to the
risk of green water over the bow and maximum
accelerations. As this combination is longer than
100 metres, the IMO recommendations for
manoeuvring have been verified. 

Course keeping in bow

waves.

Flow visualisation test.
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