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COMMONVIRLTH  AVENUE BRIDGE

DRILLING TO INVT;STIGATE FOUNDATION CONDITIONS

Introduction

The Department of Viorks is planning to construct
new high level bridges across the Holonglo River at Kings
Avenue and Commonwealth Avenue, Canberra. As an essential
part of the investigation of foundation conditions the
Geophysical Section of the Bureau of Mineral Resources
carried out seismic surveys of both sites in June 1956.

Drilling had commenced at Kings Avenue before
geological work could be done, but a preliminary report
and seismic profiles arc available to guide exploratory
drilling at Commonwealth Avenue site. The purpose of this
report is to present briefly an integration of both geological
and geophysical information, and on that basis to recommend
an exploratory drilling programme.

In the area investigated during the Commonwealth
Avenue seismic survey, a variable thickness of alluviuim
covers beds of the Riverside Formation, consisting of
shales, calcareous mudstone, fine-grained sandstone, and
lenticular bands of limestone. Whereexosed 9 immediately
north of the river bridge and nearly t mile aputh-east of
it, these rocks are fractured and deformed. Strikes and
dips of strata are locally disturbed by faulting. The broad
structure in the area is anticlinal and the axis may run
north-north-west across the bridge site. However, because
of lack of exposures, detailed local structure is not known.

The seismic investigation provides a broad picture
of foundation conditions over a distance of approximately
400 feet north and 1600 feet south of the present river
bridge. The section beneath the bridge was under water at
the time of the survey and was not investigated. The
results of the seismic work are given in the drawings
accompanying this report. A mantle of low-velocity material
(1900 and 2600 f.p.s.) ranging in thickness from 13 to 42
feet (geonhysical estimate) covers rock and weathered rock
giving velocities ranging from 6,500 to 18,000. These
results can be partly interpreted by reference to the results
of asimilar investigation at Kings Avenue, where some test
boring has been done.

Seismic Stanay and Drillin ,r at Kin's Avenue.

The low velocities near the surface are given by
alluvium (clay, silt, sand and gravel). At Kings Avenue
the thickness of the alluvium estimated from the results
of the seismic survey was commonly 4 to 8 feet greater
than the thickness found by drilling.

The velocities of the rock or weathered rock beneath
the alluvium fall into two groups . . In the first grout) they
range from 5,500 to 6,700 f.p.s0 and in the second group
from 9,500 to 16,000. At Kings Avenue the high-velocity
areas are some distance east and west of the bridge site
and boreholes sunk penetrated areas of low velocity only
(5 9 500 to 6,000 f.p.s.). In these low velocity areas the
country rock, or at least part of it, is very deeply
weathered, and in part is faulted, fractured and sheared.
It is decomposed to a clay which becomes plastic in water,
and in places the decomposition of the rock goes down to
depths exceeding 50 feet. The boundaries between the low-
velocity and high-velocity areas are only approximately
indicated by the seismic survey. If necessary they can
be determined more accurately by drilling.



- 2 -

The high-velocity areas have not been tested by
drilling but it can be assumed that they consist of hard,
relatively unweathered rock. Seismic velocities are a
guide to the elastic Properties and strength of rock
material, and material indicating velocities of 9,000 to
10,000 9 no matter vrhat its petrolegical character, has
strength and promises solid foundations.

Commonwealth Avenue, Results of Seismic Investip .ation.

The thickness of alluvium estimated geophysically
ranges from 13 to 42 feet. As at Kings Avenue boring
may show that it is a little less than this.

A low-velocity area (6,600 f.p.s.) OCCUTS at the
southern end of the river bridge. River channels commonly
follow easily eroded structures such as fault zones and
beds of soft or decomposed rock. This appears to be the
case at Kings Avenue. Hence it is probably that the low-
velocity area at the southern end of Commonwealth Bridge
extends northwards beneath the bridge. Foundation conditions
are likely to be poor here. Furthermore, cross traverses
B and D at the southern and northern ends of the bridge show
low-velocity material (6,500) over the greater part of their
length.

A small low-velocity area (6,500 f.P.s.) occurs
approximately 700 to 800 feet south of the present river
bridge. Neglecting this, the seismic investigation
indicates that, from 150 feet to at least 1,600 feet south
of the river bridge, hard, little-weathered rock occurs
at a depth of 13 to 42 feet (geophysical estimate).

Recommendations for Test Drilling.

It is recommended that ten vertical holes be drilled
at the sites shown on the plan and section. These will
ascertain the depth to bedrock and the character of both
alluvium and bedrock in each section characterized by a
specific seismic velocity and in the section beneath the
present bridge. The depths of the holes will probably not
exceed 60 feet except in the two areas of low velocity
where drilling to slightly greater depths may be necessary.

This minimum exploration programme could well be
reduced by abandoning exploration alongside the present
river bridge, that is, omitting boreholes 8, 9 and 109
Both geological and geophysical evidence indicate that
this section will provide the poorest foundation conditions
of the whole site.

Since the position of the new bridge and accompanying
embankments should not be fixed until foundation conditions
are better known, only exploratory holes can be sited at
this stage. A second stage of pier drilling can be
programmed when the proposed position of a bridge, designed
to suit foundation conditions, has been fixed.

It is pointed out that there is some promise at
this stage that firm foundations for piers can be proved
13-40 feet below the surface and in this case, these
would be a ready alternative to seating the footings of
the bridge in alluvial material with the hazards of scour
and differential subsidence.
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Exploratory drillin is likely to total about
600 feet but it is e=hasized that the oroDosed Droramme
would be reviewed and sites may be charrred as information
comes to hand from early bores.

The driller should aim at maximum core recovery
and with this end in view an NM core barrel (split inner-
tube typo) should be used. As was the case at Kings
Avenue 9 core recovery in the low-velocity areas will be
difficult.

Since the footage of exploration drilling is small,
we recommend that drilling be done by the Works Department
drill when the present programme at Dam Site C is concluded,
proably in May.

. (L. C. Noakes)
SLIpervising Geologist.

(D. E. Gardner)
Senior Geologist.




	Front Cover
	Introduction
	Seismic Survey and Drilling at Kings Avenue
	Commonwealth Avenue - Results of Seismic Investigations
	Recommendations for Test Drilling
	Figure 1



