DEPARTMENT OF
MINERALS AND ENERGY

BUREAU OF MINERAL RESOURCES,
GEOLOGY AND GEOPHYSICS

006337

RECORD 1975/76

MOLONGLO PARKWAY, BLACK MOUNTAIN, A.C.T.:

ADDITIONAL SEISMIC SURVEY, 1974

The information contained in this report has been obtained by the Department of Minerals and Energy
as part of the policy of the Australian Government to assist in the exploration and development of
mineral resources. It may not be published in any form or used in a company prospectus or statement
withoutthe permission in writing of the Director, Bureau of Mineral Resources, Geology and Geophysics.




RECORD 1975/76

~ MOLONGLO PARKWAY, BLACK MOUNTAIN, A.C.T.:

ADDITIONAL SEISMIC SURVEY, 1974

D.C. RAMSAY



1o
2.
3.
4.
Se
6.

AL - VE S

CONTENTS
SUMMARY
INTROUCTION
GEOLOGY
METHOD AND EQUIPMENT
RESULTS
CONCLUSIONS
REFERENCES
PLATES

Localityvmﬁp and location of traverses.

Seismioc oross-sections 1, 2, 3, and 4, and drill logs.
Seismic cross-sections 5 and 6, and drill logs.
Seismic éross—sections 7, 8, and 9, and drill logs.

Seismio oross~sections 10, 11, 12, 13, and 14, and drill

Page

logs.



SUMMARY

Further seismic refraction investigations were carried out at
selected locations along the route of the proposed Molonglo Parkway,
near Black Mountain, A.C.T. The aim of the survey was to determine
subsurface conditions in areas of proposed major x;oad-cuttinga.

The depth of overburden ranges from 1 m to 24 m, with an average
value of about 7 m; the soree component will be easily removed, but
some of the in situ weathered bedrock will require blasting. The
average bedrock velocity is about 2700 m/s, indicating that it is

generally moderately jointed or fractured.



1. INTRODUCTION

The proposed Molonglo Parkway forms part of the transport system
planned by the National Capital Development Commission (neDe) for the rapidly
growing urban complex of Canberra., Part of this proposed parkway runs along
the southern slopes of‘Black Mountain close to the gdge of Lake Burley
Griffin (Plate 1). Construetion will involve two substantial road excavations,
one in the Acacia Inlet area and.the other, the deeper and longer of the two,
across Black Mountain Peninsula,

To assist with the planning and construction of the roadworks, the

Bureau of Mineral Resources, Geology and Geophysicas (BMR) was asked to investigate

the geology along thé proposed route. Working in conjunction with the BMR
Engineering Geology Section, a seismic refraction survey was carried out at
selected locations to determine underground conditions such as depth to bed-
rock, nature of overburden and rippability. The fieldwork was carried out in
August 1974 by parties from the Engineering Geophysics Group, drawn from M.I.
McDowell, F.N. Michail, D.C. Ramsay (Coophysiciata), and field hands from the
Engineering Geology Section, |

Previous seismic work was done along the proposed route (Bishop &
Dolan, 1973) at locations shown in plate 1.

In ihig Record the term 'bedrock' is defined as the deepest refractor
detected, and the te:m ‘overburden' as soil, ecree,‘and weathered rock above

this refractor.

2. GEOLOGY /

The detailed geology is described in a report by Purcell & Goldémith,
Rec. 1975/46.,

In the area of Acacia Inlet the proposed parkway will probably be
excavated in scres, which is a result of slopewash movement from the higher
slopes of Black Mountain and is composed of Black Hountain Sandstone fragments
in a clay matrix, The Deakin Fhult.crosaes this area of cut, and separates

the sedimentary rocks to the east from Mount Painter Porphry to the west.

Excavation across Black Mountain Peninsula will be through State Circle Shale;
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mudstone, siopewash, and isolated areas of river gravel. Several minor

faults are known to cross the proposed parkway in this area.

3. METHOD AND EQUIPMENT

Subaurface conditions were investigated by the seismic refraction
method, as outlined in Dobrin (1952)., Depths to refracting layers were
calculated from intercept times on the noimal time-distance plots, along
with a modification of the reciprocal method (Hawkiné, 1961).

Geophone spacings of 3 m were used throughout the survey, each
spread consisting of 23 geophones with a 24th as the reciprocal. Five shots
per spread were fired: in the centre,.at 1 m beyond either end, and between
30 and 40 m beyohd either end. Fourteen spreads were recorded at various
locations, giving & total of about 970 m of seismic coverage.

BMR's 24-chanqel SIE PSU-19 refraction equipment with 8Hz GSC-20D

geophones were used. -

4., RESULTS

The results of interpretation are presented as seismic cross-
sections in Plates 2 to 5. |

Three broad groups of velocifiéa ﬁere‘recogﬁizedz
(1) 300-600 m/s. This 1ayér is.iﬁtérpreted és surface soil and fine slope-
wash material, and is typically abouf 1riifhick; It reaches & maximum
thickne;s of abéut 4 m on spread 10,
(2) 900-2300 m/s. This intermediateiiayer is interpreted as scree, along
with in situ rock varyihg from highlj weathered to moderately to'slightly
weathered, It occurs to a depth of about 7 m on average, thickening on
spreads 10, 11, and 12 (traverse 17), and reaches a maximum of about 24 m
on spread 10,
(3) 1900—3700'm/s. The bedrock layer is composed of varving rock types
interpreted as.highly jointed and fractured at the low end of the velocity

range to slightly weathered at the high end.
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The method of removal of material in group (2) will depend on
whether it is scree or in situ weathered rock. The former should all be
removable by conventional heavy machinery, whereas weathered rock with a
seismic velocity greater than about 1500 n/s would normally require blasting
(Caterpillar Tractor Company, 1966). To differentiate between these two
possibilities, an auger and diamond-drill survey based on the seismic
results was carried out by the BMR Engineering Geology Section (see Purcell
& Goldsmith, 1975). In general, the drilling results correlated well with
the seismic interpretation, and proved the existence of considerable thick-
nesses of scree in some places and weathered rock in others. The geological
logs are shown along with the seismic cross-sections.

In spread 4, and probably in spread 3, the time-distance curves
indicate that seismic velocity increases gradually with depth, rather than
in diécrete layers. Under these circumstances the depth to the highest
velocity encountered cannot be accurately determined, which poses no problem
as the velocities indicate that all the material would require blasting before
it is removed.

Seismic.velocity anisotropy is exhibited where spreads intersect,
probably caused by the highly jointed nature of the rock, allowing propagation
of seismic energy at a higher velocity along the direcfion of the joints. This
effect may also account for the inexact correlation of refractor depths at
spread intersections.

The Deakin Fault is clearly shown in spread 12 (traverse 17), vwhere
bedrock velocify is reduced to 1400 m/s flanked on either side by rock with
velocity 1900 m/s, which probably represents part of a wide highly fractured
zone associated with the fault, Another possible shear zone is shown where
spread 7 joins spread 8 (traverse 15).

The results of this survey agree generally very well with the

results of the previous seismic work (Bishop & Dolan, 1973).
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5. CONCLUSIONS

The excavations across thé Acacia Inlet area will probably
be through mainly soree, which should be removable without blasting.
In the arsa of Black Mountain Peninsula, the overburden is composed
mainly of weathered in situ rock, with evidence of only smell amounts
of scree; the seismic velocities of this weathered rock suggest that

much of it would require blasting before it is removed.
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