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The Bureau of Mineral Resources, Geology and Géophyaicé (BMR)
carried out a seismic refraction survey, at the request 6f the National
Caﬁital_Deielopmeét Comgiasion (Ncpe), to investigafa the proposed -
Tuggeraﬁong water feﬁture; The a%m of'tﬁe survey yaaAto.determiﬁg
subsurface conditions, depth to bedroék; rippability within the proposeq

site, and to provide information on the geological conditions.

Depth to bedrock varies over the damsite from 2 to 22m. Bedrock

velocity ranges from 3200 to 5300 m/s. Two low-velocity zones were

indicated, which agree with the geological map of the area and the

aerial photo lineationm.



1. IETRODUCTION

As part of the development of the Tuggeranong fown cenfre, a.
water feature is planned. It is proposed to form a dam and an artificial
lake on Village Creek by use of the road embankment of the pr&posed South
Woden arterial, The area is about 18 km southwest of Canberra (Plate 1).
BMR was asked by ﬁCDC to investigate the gadlogical conditions along the

proposed embaniment axis and in the area of the etilling basin, The aim

of the aeiamic 1nvestigationa was to assist with the planning and construction

of the dam along the centreline of the freeway, to deternine excavation

conditions and to define the rock'quality under the site.

The seismic refraction ﬁurvey was cafriednéﬁt by‘the ?hgineering
Geophysics Group of BMR. Four seismic traverses totalling 828 m were
Qurveyed. _Thé-locatiqn of trﬁveruea is shown in Plate 1. A geophysical
party consisting of F.J. Taylor-(Geophysicist and Pa:fy Leader), G. Jénniﬁga
(Technical Officer), M. Dickson (Technical Assistant), and L. Rickardssen
(Field Hand) condﬁcted part of the aﬁrvey during Kovdmbgr 1973 and another
party cohsiatinggdf F.N. Michail (Geophysi&ist and Pa:ty'headef)g and
A, Gleeﬁon and G, Baker (Field Hands) completed the survey during Haréh
1974, The interpretation of the seismic results wis carried out by F.J.

Taylor (traverses A and B), and by F.N. Michail (traverses C and D).

2. GEOLOGY

The geology of the area is described by Gardner (1968), Rossiter
(1971), and Purcell (in prep.). Bedrock at the site consists of welded
dacite'tuff of Upper Silurian age. Thick soil covers much of the aroa

Some closely jointed, fractured, and sheared zones exiot in rock exposures

in Tuggeranong Creek.
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3. PMENT AND METHOD

The equipment used consisted of & standard BMR 24-channel SIE-

refraction seismograph with HSJ 14 Hz geophones. Each seismic spread

consisted of 23 geophones with a 24th geophone as the reciprocal. The
geophone Bpacing used on all spreads was 4 m. Seismic recordings were
made for shots fired at the centre of the spread and 1 m off each end.

Long shots were also fired at some offset distance (20-50 m) béyond each

end, and in line with the spread, Traverses A, B, C, hnd_D were made;

traverse A was laid along the embankment axis of the proposed dam on the
proposed South ﬁoden arteriaI-céntreliﬁe,‘traverae_B acroﬁs-tha spillway,
and traverses C ahd D parallel to the costean (P1ate 1). Traverses C and
D were to define thg limits of any major defect zone within the bed of
Tugéeranong Creek.

The seismic refraction method (Heiland, 1946) was used in this
survey. Depths to different velocity layers of traverses A and B'wqr;
.calculated at thq_ahot-pointa using intercept-times. The reciprocal-time

method (Hawkins, 1961) was used on traverses C and D to determine the

‘depth to bedrock under each geophone.

4, RESULTS

The seismic velocity cross-sections of all traverses are shown
in Plates 2-4, _
Cdrrelatibn'of seismic velocity layers with rock type is

interpreted in three broad groups as follows:

1) 400 - 800 m/s soil and completely vpathered'rock.'
2) 900 - 1600 m/a: completely to moderﬁtely wveathered daéite.
3) 2200 = 5300 n/s slightly weathered to fresh dacite,

depending on shear zones and joints.
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For excavation purposes, it can be considered that completeiy
to moderately weathered dacite with veiocity less than 1500 m/s is rippable
by bulldozers similar to D-8 and fitted with hydraulic rippers; blasting

will be required to remove material with higher velocity.

The thickness 6f soil coﬁer,rangea from zero to 5 m, and the
depth to fresh dacife varies from about 2 m below Tuggeranong Creek to

22 m on the northern slopes,

Bedrock velocity recorded ranges from 2200 t§ 5200 m/s, depending
on its degree of‘yéqthering and the_presenﬁq'of Jointing of shear zones,
Two lowfvelocify'zones'are indicated_élong'traverae A; ‘

(1) Thé first zone occurs at the ipte;agctiqn of travgrées A and B,
which is interpreted,ap representing a poasiﬁle shear zone or faulf zone.
This is indicated iﬁ the higher seismic velocity recorded on both sides of
the louer-velocitybzone, and in the time;diatancé curve as significdnt
change in the first-arrival times.

(2) The sééond zone occurs between chainages 18840 m and 18880 m and
is explained as a possible fault zone or shear zone in the direction of‘thq

air-photo 1;neat1pn as indicated by the geological map of the area (P1. 2).

On traverses C and D, depth to bedrock (2200 - 4800 m/s) varies
from about 3 to 10 m. A slightly wen thused «_mcit'e (32_06' n/s) is indicated
on traverse D at a depth f.5 to 4 m. Thisrlayar'is not indicafed on fraverse
c, which could be:due to ite small thickness. This has céused the refracted

rays not to be revéaled on the seismic time-distance curve and therefore

" is missed in computation, The eastern parts of traverses C and D showed

the occurrence of the low-velocity zone indicated on the south part of

traverse A,

On traverse B, a diamond-drill hole (WF2) was drilled at chainage

' 120-m to a total dépth of 24 m. The drilling results agreed very well with

the seismic 1ﬁterpretationa (P1. 3).
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5. CONCLUSIONS AND RECOMMENDATIONS

'The thickness of weathering is greater on the north side of

‘the site where depth to bedrock is about 22 m. Depth to bedrock under

Tuggeranong Creek is only about 2 m, Weathered rock with velocity up -

" %0 1500 m/s will be rippable, but blasting will be required for higher-

velocity rock, Two low-velocity zones were indicated on traveiaea A,

‘which are part of the major geological feature shown by the aerial. photo |

lineation. The diﬁmbnﬂ-drill hole ' (WF2) confirmed‘fhe saiamic interpretations.

Further investigation by diamond-drill holes is recohﬁende&.
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