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SUMMARY

A short seismic refraction survey to determine the depth
to bedrock was done for the erection of another dish antenna at the
Tidbinbilla tracking station, A.C.T. The bedrock is Silurian granite,
has a seismic velocity of 11,400 to 16,000ft/s and is deeper than any
excavation required for the station.
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1.

1, INTRODUCTION

The Commonwealth Department of Works is preparing plans
for the extension of the National Aeronautical Space Administration deep
space tracking station at Tidbinbilla, Australian Capital Territory.
The extension will consist of a new larger-diameter dish antenna with a
control room underneath

ERUTEILS s & ot

The"Gebloglcal Branch of the Bureau of Mlneral Resources; ‘- *
Geology and Geophy31cs is carrying out a geologlcal investigation for
the project and the Commonwealth Department -of Wbrks is testing the area
by auger drilling:; S -

A Seismic test was made by the Geophysical Branch of the
BMR to determine the.depth to the fresh rock-at several possible. positions
for the'dish! “The - -main consideration was to find a place where -the
overburden is thick enough for the excavation for the cellar not to
reach the bedrock., The test was carried out on May 16th and 17th by
P.E, Mann and E.J. Polak, geophysicists, assisted by D. Tarlinton,
field-hand .

2, GEOLOGY

The~geﬁerai geology of the areaiie“given Ly Sneliing o

(1957).

The - Tldblnbllla tracking station-is located on the alluv1a1
flats of Paddy's River. The alluvium is probably of considerable
thickness. The bedrock underlying the alluvium and on the slopes of
the hills consists of Shannon Flats Granodiorite of Upper Silurian
age.

3. METHODS AND EQUIPMENT

Thé seismic method of exploration depends on the contrast
in the velocity+o6f &lastic waves through '@ifférent rock formations
and on the discontinuities between these formations. Details of the
method have been given by Heiland (1946). 1In the field work and
calculations the method of differences was used (Heiland 1946, p. 48).

Flve main traverses were shot to determine the bedrock-
profile and in addition short weathering spreads were shot to determine
the velocity and thickness of the overburden layers at several points
on the main traverse.

The seismic recording equipment used in the test was an
SIE 24-channel refraction seismograph with TIC geophones of natural
frequency 20 c¢/s ,

4. RESULTS

Plate 1-shows the arrangement -of-‘the geophysical traverses
and Plate 2 glves the results of the interpretation of the geophysical
work,



Depth to bedrock

The results of the seismic survey were interpreted as a
five-layer structure.

Top-layer. This thin layer, in which the seismic velocity -
is about 1000 ft7s, is interpreted as soil.

2nd layer., This layer, in which the velocity is about
1700 ft/s, is interpreted as loose alluvium. This bed exists only at
the floor of the valley, namely on traverses A to C,

3rd layer, This is interpreted as more compacted alluvium
and/or completely decomposed granite above the water table., Seismic
velocities in this bed range between 3800 and 4500 ft/s.

4th layer, This layer is interpreted as weathered bedrock.
The velocities of 6150 to 7500 ft/s indicate that the rock is jointed
and highly weathered.

5th layer. This is interpreted as bedrock; the seismic
velocity ranges from 11,400 to 16,000 ft/s.,

The depth to the bedrock was calculated using the velocities
found in the upper layers obtained from the weathering spreads with
10-ft geophone spacing., The profile of the bedrock below the traverses
is shown in Plate 2. The depth to the bedrock ranges between 48 ft
at station B20 to 272 ft at station D11, It is everwhere deeper than
the proposed excavations,

Character of the overburden

The seismic velocities show that there is a marked difference
between the overburden on the floor and the sides of the valley. The
velocities on traverses A, B, and C are lower than those on traverses
D and B. According to experience by the Caterpillar Tractor Co.,
using a Caterpillar D9 with hydraulic No. 9 ripper (Caterpillar, 1961),
material with seismic velocities greater than 5000 ft/s cannot be
ripped. Hence, if the excavations reach the fourth layer, which has
velocities in the range 6000 to 7500 ft/s, blasting would probably
be required. This layer ranges in depth from 20 ft on traverses A,

B, and C to 70 ft on traverses D and E.

5. CONCLUSIONS

The depth to bedrock (determined as rock with seismic
velocity of more than 11,400 ft/s)is deeper than the required excavation
for the cellar of the dish. However, it may be necessary to select
an area where the layer immediately above bedrock is also deeper than
the proposed excavation.
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