
by B. D. Weldon 

Geotechnical investigations were carried out at the site of a
proposed carbon baking furnace at the Comalco Aluminium 
(Bell Bay) Ltd plant at Bell Bay. Undisturbed tube samples
(50 mm diameter), grab samples and diamond-drill core
obtained by contract drillers was examined and logged by
geologists B. D. Weldon and D. J. Sloane. The engineering
logs are attached.

Difficulty was experienced in arranging extrusion of the
undisturbed tubes and it was only possible to examine the
ends of the samples. In the majority of cases a high plasticity 
clay, sometimes with traces of sand and gritty gravel, was
present. More complete logs will be provided when the
tubes have been extruded.

The geological sequence at the carbon baking furnace site
is:

· From the surface to about one metre depth — fill and
made ground.

· From about one metre depth to between 6 and 10 metres
depth — Tertiary age sediments, mostly high plasticity
clay with traces of sand and gritty gravel, occasional
basalt boulders. The lower 1–2 m of this sequence may
be basalt weathered in situ to moderately weathered
kernels in a clayey matrix.

· From between 6 to 10 m depth to about 20.7 ± 0.5 m
depth — fresh to slightly weathered, massive basalt.

· From about 20.7 ± 0.5 m depth to 30.0 m depth —
Tertiary age carbonaceous clayey silt.

The upper sequence of Tertiary age sediments is only
suitable for founding lightly loaded structures. Even then,
shrinkage of the clay may result in differential movement of
structures. The basalt flow has very high strength and few
defects, the majority of breaks occurring during handling
and boxing. The basalt will prove a suitable founding
material for heavily loaded piles. If rock-sockets are to be
provided in the basalt, hard drilling should be expected
within the basalt.

The basalt would appear to be tight and act as a barrier to
groundwater movement. It therefore protects the underlying 
carbonaceous materials from being wetted up and losing
strength (as happens elsewhere where water gains access to
these sediments).

It is considered that shallow seismic refraction surveys may
be able to determine the level of the top of the in situ fresh
basalt should this be necessary. The technique could be
limited near rows of piles due to the availability of
alternative transmission paths for the energy wavefront.
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