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ABSTRACT.

The dynamic elastic properties of the bedrock
(consisting of Bundamba Sandstone) of the Dawson River damsite
(190.94 mile) were determined by the seismic refraction method.
The longitudinal wave velocity is 11,000 ft/sec.^Poisson's Ratio
was deteplined as 0.32 ± 0.01, and Young's Modulus as 2.7 x 10 6
0.2 x 10 ° lb/sq.in .

* * * * * * * * * *

^1.^INTRODUCTION.

In 1955 a seismic refraction survey of the proposed
Dawson River Dam Sites was carried out by the Bureau of Mineral
Resources, Geology and Geophysics, at the request of Irrigation
and Water Supply Commission, Queensland (Polak and Hawkins, 1956).
In response to a request from the Commission for further information,
an additional short traverse was surveyed by the seismic refraction
method in September 1958 9 on a new site referred to as 190.94m.

This site is located upstream from the end section of
the traverses surveyed in the previous survey (Plate 1). The main
purpose of the test was to measure in situ the dymemic elastic pro-
perties of the rocks.

^

2.^GEOLOGY.

The geology of the area is described in an earlier report
by Polak and Hawkins, 1956.^Several drill holes located on the damsite
(Plate 2) indicate the boundary between the main fOrmations 9 the Bundamba
sandstone and the Upper Bowen Group.^The geological section at drill
hole 46 is shown on Plate 2.

EQUIPMENT AND METHOD.

A Midwestern shallow reflection-refraction seismograph was
used, with Midwestern geophones of natural frequency of 6 cycles per
second to measure the longitudinal wave velocities, and a T.I.C. three
component geophone with a natural frequency of 20 cycles per second to
measure transverse wave velocities.

Full details of the seismic refraction method were given
in earlier reports (Polak and Hawkins, 1956 9 Polak and Mann, 1959).
The latter report indicates fully the way in which the dynamic elastic
properties of rocks may be evaluated.

Theoretically, the velocity of the longitudinal and
transverse waves in elastic media is given by the following formulae
(Leet, 1950):-
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in Which:-

VL = Longitudinal wave velocity in ft/sec.

Vt = Transverse velocity wave in ft/sec.

E . Young's Modulus in lb/sq. in.

. Poisson's Ratio

^

S .^Density in lbs. sec. 2 in-1 /in3

From (1) and (2) all other dynamic properties of rocks
may be derived as follows:-
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The modulus of rigidity, G (in lb/sq. in.), is -

2^(1- + (1- )

and the bulk modulus, B (in lb/sq. in), is:-

B
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4.^RESULTS.

(a) Seismic Velocity.

The seismic velocity of the main refractor indicated on
the time distance curve is 11,000 ft/sec.^The refractor is indicr2.ted
by drillhole 46 to be at the bottom of the alluvium (11 ft. deep) and
consists of the medium to coarse sandstone of the Bundamba Group. No
higher velocity than 11,000 ft/second was noted (even with a second shot
point 400 ft. further away) indicating that there is no thicker bed of
higher velocity within the first 100 ft. below the ground level along
the traverse.^Any bed with a velocity less than 11,000 ft/sec. would
not be revealed below the higher velocity bed. The velocity of 11,000
ft/sec. corresponds with. the 10,000 to 12,000 ft/sec. velocities found
on other damsites in the same areas. (Polak and Hawkins, 1956).

(b) Depth to the Bedrock.

The depth to the refractor increases -gradually from approx.
8 feet below geophone No. 1 (Plate 2) to approx. 17 feet below gcophone
No. 11.^The percentage - error of the depth determination for a very
shallow depth may be high, especially in the area where the upper Ivor
consists of mud, gravel and large angular stones, as is found in this
section of the Dawson River Valley.

(4)

(5)
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(c) Elastic Properties of Rocks.

Table 1 shows the values of the elastic properties of
the rocks and the data from which they were calculated.^An apparent
velocity value was used to calculate Poisson's Ratio.^Apparent
velocity is defined as the velocity obtained by dividing the distance
between the shot point and the geophone by the time taken for the wave
to cover the distance.^The true velocity is obtained from the time-
distance curve.

Other elastic properties were calculated by using the
formulae given in part 3 of this report.

It has been proved (U.S. Bureau of Reclamation, 1953)
that the values of all elastic properties of rocks obtained by dynamical
methods (seismic wave propagation) are generally higher than those
obtained statically.

TABLE 1.

Data from
(see Plate

SP(A).

shot points
2)

sp(pl.

Distance,^shot point-geophone in ft. 400 225

Apparent longitudinal velocity, ft/sec. 10,600 8,600

Apparent transverse velocity, ft/sec. 5,300 49600

True velocity, ft/sec. 11,000 11,000

Poisson's Ratio 0.33 0.315

Young's Modulus, lb/sq.in . 2.531106 2.871106

11^dynes/sq.cm . 1.74x1011 1.981101/

Modulus of Rigidity lb/sq.in . 0.971106 1.091106

dynes/sq.cm . 0.67110 
11 0.75x1011

Bulk Modulus, lb/sq.in . 2.53x106 2.60x106

dynes/sq.cm. 1.74x1011 1.78x1011

Poisson's Ratio calculated from longitudinal and transverse
velocities was found to be higher than that assumed by Polak and Hawkins
1956; therefore the present values for Young's Modulus are 9% lower than
those indicated in 1956.

5. CONCLUSIONS.

The geophysical survey on site 190.94m. provided information
on the elastic properties of the foundation rock.

From a comparison of data from this site (190.94m.) with data
from sites located downstream the following conclusions could be reached.
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(1) The seismic velocity of 11,000 ft/sec. is of the same
order as the velocity indicated on the downstream sites.

(2) The Poisson's Ratio calculated from longitudinal and
transverse velocities is higher than that assumed for
the downstream sites.

(3)^The value of Young's Modulp of the foundation irk
is 2.53 x 10 ° to 2.87 x 10 u lb/sq.in (1.74 x 10^to
1.98 x 10 1  dynes/sq.cm .).
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