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SUMMARY

Exploratory diamond drilling was carried out at two sites or
Gove Peninsula, Northern Territory, to determine foundation conditions for a
proposed down-range guidance and telemetry station for the Burcopean Launcher
Development Organisation. One site was located on granite and the other on a
bauxite plateau. It was concluded that the only sure way of satisfying the
foundation requirement would be to locate the station on the granite. However,
this site was later ruled out for non~technical reasons and fourndation testing
was concentrated on the bauxite plateau.

The foundation testing consisted of jackhammer holes, diamond
drill holes and a costean. From the results of this work it is concluded that
the tubular and nodular types of bauvxite are unreliable as foundation rocks
and that the overlying pisolitic bauxite is the best foundation rock at the
proposed site for the tracking station. It i1s therefore recommended that
consideration be given to raft footings founded in the upper part of the
pisolitic bauxite layer. If friction footings are preferred; it is considered
essential that grouting be carried out tc stabilise the nodular and tubular
bauzxite. Laboratory tests on undisturbed samples of the bearing and friction
layers -are also recommended.

INTRODUCT ION

Exploratory diamond drilling was carried out at two sites on Gove
Peninsula,; Northern Territory, to determine foundation conditions for a pro-
posed down-range guidance and telemetry station for the Buropean Launcher
Development Organisation (B.L.D.0.). The main requirement for the antemna
foundations was that the rock should be solid enough to preclude foundation
movements of a few millimetres over a period of ten years or more. A very
stable foundation rock is therefore required. The sites selected for exploratory
investigations consisted of a northern site, located in a topographically low
area with numerous granite outcrops, and a southern site, located on a bauxite
plateau (Plates 1, 2 and 3). After the exploratory drilling the northern site
was ruled out for non-technical reasons and further investigations were con-
centrated on the southern sites

Initially, foundation testing on the southern site consisted of
short jackhammer holes drilled at two alternative locabtions for the antenna
grouping. Later, more detailed foundation testing was done by means of short
diamond drill holes put down on three patterns selected in such a way that all
possible locations of the antenna grouping could be tested. Finally a costean
was excavated through the bauxite layer close to the most favourable location
for the antenna grouping.

The drilling was requested by the Constructional Engineering Section,
Commonwealth Depariment of Works, and was carried out by the Drilling Section,
Mines,Branch, Northern Territory Administration. The exploratory drilling was
done during January and February 1964, the jackhammer drilling in April 1964,
and the foundation testing between September and November 1964. The drill hole
patterns were surveyed and levelled by surveyors from the Department of the
Interior, Canberra.
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EXPLORATORY DIAMOND DRILLING

SOUTHERN SITE

Logation

The site is located seven miles south of Gove airstrip and: one mile
gouth of the southern boundary ,of the Special Mineral Leases covering the Gove
bauxite deposits (Plate 1). :

Surface Geology

The site forms part of a narrow bauxite plateau that rises 200 o .
200 feet above the adjacent valley floors (Plate 2). Bauxite crops ‘out on the
edge of the plateau and also on the plateau surface; particularly in places where
slight gully erosion has taken place. On the level parts of the plateau, the
bauxite is covered by 2 to 3 feet of orange-red bauxitic scil. The valley floors
ad jacent to the plateau are covered by quartz sand and are probably underlain by
decomposed granite. No rock outorops were seen on the scarp slopes of the plateau,
owing to the presence of bauxite talus, but fragments of feldspathic sediment
have been recorded from a scarp slope close to the site (Gardner, 1957). Prior
to the present drilling, therefore, little was known about the rocks that .underlie
the plateau. .

I

" Diamond Drill Holes

Three diamond drill holes, totalling 174 feet. were put dqown. Ohe deep
hole was designed to provide information about amy suitable hard rock underlying
the bauxite, and if possible,; the depth to bedrock, and two shallower holes were
planned to test the thickness of bauxite; their locations are shown in Plate 2.

Drill hole No. 2 showed that no hard rock exists within 104 feet of the
surface at the drill site. The rocks underlying the bauxite are shale with
numerous fractures, claystone, and friable micaceous siltstone. The two shallow
holes showed that the -tubular bauxite layer varies in thlokness gnd is overlain
by weakly-cemented pisolitic bauxite (see Appendix 1).

It is evident from the drilling resulis that no solid foundation Tock
15 likely to be found on the southern site.

NORTHERN SITE

Lpoation

Thiz site isg located seven miles north-west of Gove éirstrip and is
adjacent to, and on the south side of, the Melville Bay rosd (Plate 1)e

Surface Geology

Outcrops of fresh granite occur at the site. They are numerous'aléng
the Melville Bay road and one granite hill about 50 feet high, situated close to
the road, forms a useful marker (Plate 3). The country between this hill and the
mansrove swamp one mile south has a surface of coarse--grained quartz sand with
scattered outcrops of fresh granite. Slightly elevated areas, with numerous
granite outcrops and intervening sand pookets, have been differentiated from
s8lightly lower areas that oconsist of a cover of quartz sand with only sparse,
scattered outcrops of fresh granite.

The granite is leucooratic, coarse-grained, garnetiferous, locally of
eneismsic texture, and with scattered xenoliths of quartz sandstone. It is a hard,
crystalline rock, ideally suited to provide stable foundations. Vertical ox
steeply-dipping joints are present in the larger outerops.

L 3]



Dlamond Drlll Holes

Five diamond drill holes, totalllng 169 feet 6 1nches, were put
down on the northern site. The mazximum depth of the holes was to be 50 feet
or the depth to fresh bedrock, whichever was less. In the event, the holes
were drllled at least 15 feet into fresh bedrock to preclude the possibility of
a loose granlte boulder being mistaken for bedrocks

Only one drill hole, No. 2, failed to encounter fresh granite
within 50 feet. The other drill holes showed that from 6 to 23% feet of sand
and decomposed granite overlie fresh grarite. Weathered granite occurs along
joints at greater depth. (See Appendix 4,) Drill hole Nos. 3 and 4 gave the
most favourable results and it is concluded that the most suitable site for
the E.L.D.0. station is in the area between these two drill holes, where-
numerous granite outcrops occur (Plate 3. The circle encloses sufficient area
for selection of the site within it.). Joints, both vertical and horizontal,
were encountered in the drill holes. The decomposed granite associated with the
joints could prove troublesome if a structure were sited directly on a joint.

Conclusions

It was concluded that a location with stable foundations could
certainly be found on the northern site; whereas it was considered unlikely -
that such a location could be found on the southern sites The tubular bauxite
could possibly serve as a foundation rock.on the southern side.

FOUNDATION TESTING

JACKHAMMER HOLES

It was decided that the initial phase of the foundation testing
on the southern site would consist of jackhammer holes to determine, if
possible, the thickness of the bauxite layer, and its hardness, at proposed
antenna locations. Ten holes, representing three altermative locations for the
antenna grouplngg were planned.

-A test hole was drilled alongside D.D.H.3 (Plate 2) to establish
criteria by which the other holes might be evaluated. The test hole showed that
the layer of cemented pisolitic bauxite was dry and cohesive and that the tubular
bauxite beneath was wet and fairly soft. Air drilling was impracticable in the
wet material and the hole was stopped as soon as soft ground was encountered.
Following the drilling of the test hole, six holes, representing two alternative
locations for the antenna grouping, were put down at sites 1, 25, 3, 8, 9 and 10
(Plate 2)s Sites 4y 5, 6 and 7 were not drilled because they were inaccessible
at the time owing to previous heavy rain. In all, seven holes, with a total
footage of 81 feet 7 inches, were drilled.

The results of the drilling are tabulated belows



Hole No. Depth Time Colcur of Powder Rock Type
Tesgt
Hole on AL - Bauxitic soil
P . 4t - Orange~red
4t - 8t 1me 548, Orange-red, scme ) Pisolitic
pisolites) bauzite
8t w §2° Zm. 4Cs. 1 n R
{;2! - 141 - it L1} ’ "
141 - Orange-red mud J Tep of
Hole 8 oL A - Bauzitic soil
AL A A 2m.  Os. Orangs--red, some )
pisclites) Pisolitic
5tqm gen 1me 358, " " " ) bauxite
geqn 10830 - " " w )
103N S - Orange-~red mud Top of
tubular
bauxite
Hele 9 o* - gn - Bauxitic seoil
g~ 3te" 2m. 15s. Orange-red, some
: pisolites) Pisolitic
3t L eaw 2m. 35%. n u " ) bauxite
7!39! MERTS 2ms 45s. L1} 1 [ ) )

11 t6“ w12u6n - 1% L 4] )

126" - Orangs-red mud Top of
fubular
bauzite

Hole 10 o . oyv e Bauxitic scil
4% - 3ren 2m. 45s. Orange-red, some )
: pizolites ) Pisolitic
3t o Gr3v 1m. 50s. v w " ) bauxite
6130 . - Orange-red mud ) Top of
tubular
bauzite
Hole 1 o" - 21 - Bauxitic soil
and boulders
of pisolitie
bauxite
2! =12%4% - Orange-red , some Pisgolitic
pisolites bauxite
12140 - Orangs-red mud Top of tubular
bauxite
Hole 2 on ou - Bauxitic soil
o - i5t. - Qrange-red, some Pisclitic
‘ pisolites bauxiie
15¢ e range-red mud Top of tubular
bauxite
Hole 3 o - 9® - Bauxitic seil
gn . 3tgn - Orange~red ; some g
pisolites)Pisclitic
3w 7ign me 458 " U Ybauxite
7! 9n ~1]130 - 0 1 "
Tq3n - Orange-red mud Top of tubular

bauxite




s

The g¢okhamme* drilling showed that a layer of moderately ‘hard,
cchesive, p;solnt;c bavxite, from 6 to 15 feet +h;ok, underlnes thp antenna
gites. -This material was dry whereas the underlylng tubular bavx1te was
found. to be wet and rather sof% (in the dry state the tubular bauxx*@ 18 known
to be reasonably hard). It is concluded that the strength of the pisolitic
bauxite is likely to be constant however wet the material Becomesg the '
strength of the tubular bauxite prebably decreases progressively with its
degree of satvrabtion. It sesems, therefore, that the plqolltlc bauxite would
probably be the better foundation rock.

This result conflichts with that obtained from the exploratery
diamond drilling, which indicated that the ‘tubular bauxite is the hdrder and
more cohesive material. It must be noted, however, that the diamend driiling
was done when the tubular bauxite was thoroughly dry.

 In view of these equivocal results, it was obvious that more
exacting foundation testing was necessary to determine the physical nature
of the two materials in situ.

DIAMOND DRILL HOLES

Reguirements

Evidence from the previous drilling and from laboratory tests
done -on core samples of tubular bauxite led officers of the Commonwealth
Department of Works, Adelaide, to the conclusion that the tubular bauxite
would be a satisfactory foundation rock. Caloulations showed that an 8-foot
layer would provide adequate support for the foundatlons of the proposed
structuresa

‘., , .

Owing to probable variations in the thickness of the tubular
bauxite from place to place, it was necessary to lay out three patterns of
drill hole sites to cover all the possible-lccations of the grouping of.
three antennae. It was hoped that at least thres holes, having the required
triangular arrangement; would reveal a mlnlmum thicknéss of eight feet of.
tubular bauxlteo

The core barrel used during this drilling was a 5-foot BMS
double~core barrel with a split inner tube. A larger diameter, trlple-"ore,
barrel with split inner tube would have given better core recovery in thie
type of material but no such barrel was available at the time.

Drilling Results - .

: Because of the fixed antenna arrangement not all the sites in
any one of the three patterns needed to be drilled. In the event, 27 holes
were drilleds the locations of the drill holes are shown on Plate 4 and the
detalled resu]ts are given on the log sheets (Appendlx 2)

The drill holes showed that the tubular bauxite is extremely .
variable both in thickness and in physical texture. Some of it is cohesive
"and cored well whereas a great deal of it was recovered only as fragments or
sludge, probably because it was soft, had a high incidence of cavities or was
extensively fractured. Apart from the cohesive portions of tubular bauxite,
only the thin bands of hard ironstone cored well. The texture of the pisolitic
bauxite (closely packed, hard pisolites with a soft cement) made it a very
difficult material to core with the diamond drill. In fact, the pisolitiec
hauxite was completely ground up by the drill bit, with the result that no
knowledge was gained about the hardness or state of cohesion of the undisturbed
pisolitic bauxite (of. jackhammer drilling results).

The required thickness of tubular bauxite was not obtained in any
holes of the 200 or 300 series and these patterns were excluded from further
consideration. Better results were obtained from the 100 series where an
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h'adequate thickness of cohesive tubular bauxite was obtained in holes 107,
‘108, 110~amd 113, Unforﬁuna+e1y9 no group of three of these sites has the

. required triangular antenna arrangement and there is only one location where

.two of the sites can be used as antenna positiomss the 107 = 405 = 113 |,
triangle (Plate 4). - o ~

After thess results it was clear that it would be desirsble:
to sink a shaft or excavate a costean to expose a section through the
bauxite profile.

COSTEAN. - : £y

: A costean was begun by the Commonwealth Department of Works,
Darwin, to expose a section through the bauxite profile., It is sited ,pbetwean
diamond drill holes Nos. 108 and 109 which are 300 feet apart. The costean
was inspected on 30th November- 19649 when it had been excavated to a depth
of 25 feet.

A sketch of part of the north-~eastern wall of the costean
(Plate 5) shows that the tubular bauxite does not form a continuous layer
at thls locality.

The diamond drill hole at site 108, approximately 100 feet
from the north-western emd of the costean, encountered tubular bauxite
between 14 feet and 23 feet; clay and fragments of tubular bauxite between
23 feet and 32 feet, and beneath this, mottled clay.

The diamond drill hole at site 109 which is approximately 100
feet from the south-eastern end of the costean,; recovered fragments of
tubular bauxite between 17 feet and 28 feet.

The tubular bauxite is generally hard and well cemented at
the top of pillar-like clusters. The pillars are irregular in shape and. ' sizes
the largest seen in the costean is 20 feet in width the smallest is an
isolated lump about a foot across. The nodular bauxite is generally very
loose,

The pisolitic bauxite forms a continuous layer in the exposed
section. The pisolites are well cemented with the result that this material
is both hard and cohesive.

' Pipes of diameter up to one foot penetrate well into the nodular
bauxite. They are filled with loose pisolites, clay and tree roots.

CONCLUSIONS

It is concluded that the tubular bauxite is unreliable as a
foundation rock owing to its variable thickness and the poor state of cohesion
throughout most of the formation. The nodular bauxite; as seen in the costean,
is a very weak material and would not be satisfactory as a foundation rocke.

The pisolitic bauxite is well cemented and is much less variable in thickness
than the tubular and nodular material,with the result that it forms a continuous,
cohesive layer. The pisolitic bauxite is therefore the strongest foundation
rock at the proposed site for the tracking station, but has the disadvantage

of not extending to a great depth.



RECOMMENDATIONS

It is recommended tha% consideration be given to antenna foundations:
in the form of reinforced conérete platforms embedded in the upper part of the
pisolitic bauxite layer. This arrangement would.be—expécted to provide high
strength by spreading the load (which is 1ot a heavy one) over a large area.

If antemna design necessitates friction footings that pass through the piso~
litic bauxite layer, it may be advisable to stabilise the underlying nodular
and tubular bauxite by grouting.

Whichever foundation design is adeopted, laboratory tests on both
dry and water-saturated undisturbed sampies of the bearing layer are
recommended to determine shear and compressive strength and ito ascertain
whether any volume change takes place on wetting. With friction footings all
layers in contact with the foundation pier should be tested.

REFERENCE
GARDNER, D.E. . 1957 Geology of Melville Bay Area,
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APPENDIX 1.

LOGS OF EXPLANATORY DIAMOND DRILLHOLES
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