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Abstract 

R.C. Donaldson 
W.C. Cromer 

The investigation of a proposed 9 Ml concrete reservoir has 
shown that the site is underlain by a quartz sandstone and siltstone 
sequence and its weathering products. The seismic refraction survey 
and trenching has indicated that ripping in conjunction with blasting 
will be required' for excavations in excess of about two metres. Pro­
posed cuts are likely to remain stable and the proximity of the 
inferred geological fault will not affect the safety of the reservoir. 

INTRODUCTION 

The Clarence Municipal Council requested the Department of Mines to 
undertake a geological investigation at the site of a proposed 9 Ml concrete 
reservoir [EN387498) on the hillside to the north of the junction of South 
Arm Road and Acton Road, Lauderdale (fig. 1). Concern was expressed about 
the proximity of the site to a geological fault indicated on the published 
geological map (Leaman, 1973). Information was also sought on the likely 
nature of the material to be excavated. 

The investigation concentrated on the second of two. alternative sites 
and involved reconnaissanGe mapping, logging of backhoe trenches, and a 
seismic refraction survey. This report describes the results of the inves­
tigation. 

RESULTS OF INVESTIGATION 

According to the published geological map (Leaman, 1973), the pro­
posed reservoir site is underlain by sediments of Permian age. Scattered 
outcrop and boulders of quartz sandstone and siltstone occur close to the 
site. The surface soils comprise silty and sandy clay [CL-CH). 

Detailed descriptions of materials encountered in the trenches are 
presented in Appendix 1. The siting and excavation of these trenches was 
not at the request of or under the supervision of the Department of Mines, 
having been dug prior to the Department's involvement with the project. 

Two seismic refraction traverses were carried out using a Bison 
seismograph. The location of traverses and interpreted profiles are given 
in Figure 1. Depth determinations were calculated by the critical distance 
and reciprocal methods. The seismic velocities and interpreted materials 
are given in Table 1. The interpretations are based on a knowledge of the 
local geology, material encountered in trenches and from experience else­
where in similar geological conditions. 

Table 1. SEISMIC VEWCITIES AND INTERPRETED MATERIALS 

Seismic velocity 
(average) (m/s) 

500 

1500/2000 

Layer thickness 
(m) 

<0.25 - 2.5 

11 m + (min) 
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Interpreted material 

Silty and sandy clay (CL-CH) 
topsoil and residual soil, 
and EW-HW sandstone fragments 
in a clay matrix. 

SW-HW rock; quartz sandstone 
and siltstone. 



DISCUSSION 

Rock mass 

The investigation has confirmed that the site is underlain by a 
sandstone/siltstone sequence of rocks assigned to the Permian age. Trench­
ing has indicated that the rocks dip to the south-west at about 15 - 20°. 
Other defects comprise two steeply dipping joint sets. The joints are 
widely spaced (generally greater than one metre), tight, and approximately 
at right angles to each other and the bedding plane. The thickness of 
bedding could not be determined at the site, but an indication can be 
obtained from nearby road cuts. 

Excavation conditions 

Assuming the proposed 9 M1 concrete reservoir is to be founded 
entirely on bedrock requiring a cut of some seven metres (maximum), then 
this will involve the excavation of about 6500 m3 of material. 

The top or surface layer, interpreted from the seismic refraction 
survey (V average = 500 m/s) and observed from trenching, is likely to be 
readily excavated by scrapers or similar machinery. The depth of this 
layer varies from 0.25 m - 2.5 m (fig. 1). 

The next layer of material (V average = 1500/2000 m/s) will almost 
certainly require blasting. The rock mass, as seen in trenches, is in 
part, only slightly weathered and has widely spaced tight joints making 
ripping difficult. However, similar materials exposed in a nearby road 
cutting along South Arm Road [EN382493] shows massive quartz sandstone beds 
(generally between 0.5 - 2.0 m) intercalated with siltstone beds of similar 
thickness. The frequency of the less resistant siltstone beds will ulti­
mately determine the amount of rippable material. Ripping, where possible, 
may be easier from west to east because of the westerly dip of the beds. 
The actual depth to which this material extends is unknown, but a minimum 
thickness in the order of 12 m has been calculated, assuming a velocity of 
3500 mls for a lower layer. 

stability of cuts 

Cuts in these materials are normally very stable, even where steep. 
Where the joint frequency is high, block falls on a small scale are likely 
on exposure to weathering. The quartz sandstone beds remain stable, but 
the siltstone has a tendency to weather differentially. 

Significance of geological fault 

The fault as indicated on the geological map appears to be immediately 
to the south-west of the proposed reservoir site (fig. 1). Much of the 
faulting in south-east Tasmania was initiated during the Jurassic and con­
tinued into the Tertiary period. There is no known reactivation of faulting 
in this area. The fault was not actually located and there was no apparent 
increase in joint frequency over the site which is a common indicator of 
the proximity of faulting. 

SUMMARY OF CONCLUSIONS 

The detailed conclusions are presented in previous sections of this 
report and only a summary of the conclusions is given here. 
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The site is underlain by a quartz sandstone-siltstone sequence of 
rocks assigned to the Permian age. 

On the present information it appears that ripping in conjunction 
with blasting will be required for cuts in excess of about 2.0 m. 

The stability of cuts to the estimated seven metres depth (maximum) 
is not anticipated to be a problem. 

The proximity of the geological fault is also of little concern to 
the safety of the reservoir. 

LEAMAN, D.E. 
(8312S). 
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