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ABSTRACT

A seismic refraction survey of the proposed
site of the Canberra Rbyal Mint was carrfed out to
determine founcation conditions,

The geophysical results show a surface layer
of weathered or unconsolicated rock between 26 and 38
feet in thickness, an intermediete layer of weathered
bedrock, part of which may be suiteble foundation rock,
and a lower layer of unweathered bedrock at depths
exceeding 69 feet. The seismic results also indicate
the presence of a shear zone. The Young's Modulus of
the intermediate layer is estimated at between 0.7 x lO6
1lbs/sq. inch in the shear zone and 1.4 x lO6 1lbs/sqg.inch

outside. the Sshear zone,

(iii)
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1. INTRODUCTION

The Department of Works, Canberra, proposes to
construct & Royal ilint on ths north-ecstern corner of
Conmonweultn Avenue and King &dward Terrace. A seisnic

refraction survey was concucted during July, 19596, by
the Geonhysical Section of the Bureceu of Mineral Rcsources,
to investigete the foundations conditions at the proposed
site. A detailed survey was not requested, and it was
originally intendec to survey only two intersecting
traverses. However, as the survey along these traverses
revealed some bedrock of low elastic wave velocity, a
third traverse was surveyed (see Plate 1),

A topogrenhic survey of the site was carried out
by the Dene ftment of the Interior, Cwnberra, and nlans were
made available to the ‘geophysical party. Four field hands
and explosives wers supnlied by the Denartment of Works,
Canberre.

The geophysical perty consisted of L.V. Hawkins
(party leader) and A. Stocklin, geonhysicists, and J.P.Pigott,
field essistant.

2. GEQLOGY

The geology of the Canberra city district has been
described by ﬂplk (1955) and is shown on the gbologlcal map
of Canberra (Onlk 1953).

The proposed site is located on the Riverside Formation,
which consists of calcareous shales and mudstone, current-bedded,
fine-grained sandstones, prominent limestone lenses, tuffaceous
seolments, tuffs and ThyOllb The Riverside Formation is
part of the Canberra Groun and is of Lower Silurian age.

In this report the term "cverburden" is used to refer
to rock with a velocity of 8 ,000 ft/sec, or less and the term
bedrock to rock with = VulOClty of 8,000 to 11,500 ft/sec.,
or greecter.

3o METHOD ANLD SQUIPMANT.

The seismic refraction "Method of Differences", which
wvas used on this survey, is fully described by Hawkins (1957).

An explosive charge is used as a source of elastic
weves., The waves arc refrected at elastic discoatinuities,
such as between overburden anc¢ bedrock, and the travel times
of the first avrrival of the elastic waves from the shot
point to a series of detectors (geovhones) are recorded.

From the observed travel times, the denth to
discontinuities, e.g. bedrock, can be computeq° Also, by
removing the effect of the overburden on the trevel tines
(Hawkins, 1957) the horizontcl veriations in the bedrock
velocity can be reliably estimated.

The geophones were spaced at intervals of 50 feet and
10 feet.

A "Century Geophysical Corporation'" 12-channel,portable
refraction seismograph was used, with "T.I.C." geoohones of
wztural frequency about 20 cycles per second,

%.  RASULTS.

Plate 1 shows the traverse and locality plans, and
Plate 2 the profiles of the upner surfaces of the weathered
and unweathered rock as indicated by the seismic results.
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The results show the presence of a surface layer ’
with seismic velocities ranging from 2,400 to 2,800 feet per
second &nd a thickness of 26 to 338 feet. The low velocities
in this layer indicate & comnletely weathered or an unconsolidated
rock. The thickness of the surface layer was not determined at
2ll stations because no great detail was requested.

The results indicate that below the surface layer is
an "intermediate" layer with seismic velocities of 6,000 and
8,000 feet per second and extending to denths between 69 and
118 feet., This intermediate layer is internreted as weathered
bedrock (see Plate 2).

The rock below the intermediste layer shows two velocity
ranges, namely 8,000 to 11,500 ft/sec, which is interpreted as
slightly weathered and sheared bedrock, and 16,000 to 17,000 ft/sec,
which 1s interpreted as unweathered bedrock outside any shear
ZoNne.

ixperience has shown that in many nlaces seismic
velocities within a bedrock that are lower than normal indicate
the presence of shear or fracture zones. Also, the layer of
weathered bedrock within shear zones is usually thicker than
outsice the shear zones, Hence, ths "low-velocity bedrock"
zone with seismic velocities of é,OOO to 11,500 ft/sec, indicated
on Plate 1 between stations B500, COO, B300, A500 and A650, is
interpreted as & shear zone. Plate 2 shows that within this
shear zone the depth to unweathered bedrocl: is greater than
outside the sherr zone. Also, the velocity of 6,000 ft/sec in
the intermediate leyer occurs only within the shear zone and the
intermediate layer of 8,000 ft/sec velocity follows the areal.
distribution of the high-velocity bedrock.

The gquality of a rock for enginesring »nurposes céen
often be judgsd from ths recorded seismic velocitiss within the
rock. The more comwact and rigid the rock the higher the
seismic velocities.

An elternstiye way of cxpressing rock quelity is in
terms of the Young's Modulus of the rock. The annroximate values
of the Young's Modulus can be derived from the seismic velocities
and the estimeted velues of the density end Poisson's ratio of the
rocks. Also, the ¥Young's Modulus apnezrs to have an empirical
relation to the seismic velocity (Hawkins, 1557). The following
table summerises the rock charecteristics as estimated from the
seismic date and geology.

B L B e I

"Rock type" Seismic Young's
velocity Modulus
(ft/sec) (1bs/sdg.inch)
. W \approsimately)
Surface layer, completely 2,600 0.1 x 16
weethered or unconsolidated -
rock i
Intermediate layer, weather-{ 8,000 1.% x 106

ad bedrock outside sheer zone

v~ e

Intermediate layer, weather~ 6,000 0.7 x 106
ed bedrock inside shear zone
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Unwezthered bedrock outside | 16,000 - 7.1 x 108 -
shear zone 17,000 d«l x 10
Slightly weathered bedrock, | 8,000 - 1.k x 102 .
fractured inside shear zone.| 11,500 3.4 x 10




3.

To convert Young'!'s Modulus vclues trom lbs/sg. in to
dynes/sq.cm, multiply by 6.8S x 10

The meximum error in the depth estimates of the

1

seismic results is considercd to be T 15 percent.
5. QQEQLHﬁlQH§

The investigation disclosed three main rock
layzi's, namely a surfecce layer of weathered or unconsolidated
rock, an intermediate layer of wsathered bedrock, and a lower
loyer of unweathered bedrock. The distribution of seismic
velocities within the intermediste £nd lower layers (sce
Plate 1) suggests the presence of a shear zone. Although
the unweatheraed bedrock would be the most suitable for
foundetion purposes, its greet depth (more than 69 feet)
rules it out at this site. The only alternative for a
foundetion rock is the top of the weatherpd bedrock, which
is between 26 and 38 feet deep znd has a seismic veloc1tj
of 6,000 ft/sec in the shear zone and 8,000 ft/sbc outsidg
the sheqr zoge, with estimeted Young's MOOull of 0.7 x 10
and l.% x 10° lbs/sq. inch resnectively.
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