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Results are given of a seismic refraction
survey carried out by the 3Burcau of Mineral ResSources
at a proposed site for & new vridge across the isclonglo
River at King's Avenue, Canberra. Tne objects of the
survey were to determine the depth to bedrock and to
obtain information on the nature of the bedrock from a
study. of ‘observed seismic velocities.

Profiles are given snoving the calculated depth
to bedrock along the four traverses surveyed, and a plan
of the surveyed area shows those portions of the traverses
along which bedrock with low seisimic velocity was

inciceted. Drilling results show tnese low-velocity

Hhy

zones to be weathered shale, partly fractured, sheared
and faulted, In the area ocutside these zones, the bedrock

nas sufficisntly high seismic velocity (95500 to 16,000

P
r

ft/sec) to indicate satisfactory foundaticn rock.
The seismic velocities are used for a rough Stlmate
of Young's lModulus values for the various rock Typ

indicated.

No information was obtalneo on the formations in

¢ 2 D) N}

the river bed.



L. INTRODUCTICK,
In response to a request from .the Denartmsent
of Works, Canberra, the Bureau of Mineral Resuurces
carried out a seismic refracticn survey of a proposed site
for a neu high-level bricge across the lMolonglo River at
King's Avenue, The position of the b:ldge is cdetermined
largely by the general plan of Canberra.

The objects of tlie seismic survey were to de
the dentn to bedrock at the osridge site and to 1adicax
nature of the bedrock from observed selsmic velocl

The survey was carried out during May,

Sixteen &rill holes between 30 fe
in depth weie drilled closs to the river be
survey was carried out. They are describea
report on ths site by Gardner (1995).

A test to ascertain the ansplicablility o
resistivity method to the ouberm1’~*1oq of the @
thickness of gravel beds in sections known from
results showed that the beds were too thia for th
TO0 be guccessful.

The topographlcal survey ol the geonhysical
traverse lines was carried out by the Denartment of the
Interior, Canberrae, waich also sup-lied traverse plans
sections.
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The gelignite and storage facilities were supnlied
by the Department of Works, Canberra, which also provided
four field assistants.

The geophysical perty comsisted of L.V.Hawkins,
narty leader, and J.P. Pigott, field assistant. ﬂga.Wiebenga,
Senior Geonnf3101sb, accommnanied the vnarty during the surveyv.

2. GEOLOGY.

The geology of the Canberra city aistrict has
been described by Opik (1$55) and is shown on the geological
and tectonic mans of Canbe;;a (Opik, 1953a and 1953b).

The geonhysicel stations, with the exception
of these on the western portion of Traverss A, are located
on alluviumn. On the western portion of Traverse A, the
City Hill Shale is present under soil cover,

The St. Johnt!s Beds crop out a few hundred feet
peyond the norta-gaste rp ené of ﬁrarﬁL se C, and either tThese
oeds or the Civy Hill Shale wmay Torm the bedrock along

Traverse C.
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The City Hill Shele is a d
shale with limestone bands and lense
any volcanic material.
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to Middle Silurian in QAZR,

,..
P R

G
]

!-’}
r

o

Q0
S5O s

ol
3 © @
kO,
n O T n
W
}.J.(-;.i

By ¢

c 50
(ep}
(o

y
o
0

U2

[¢]

<00

o

S

o<
5o E RO
® o 1y |
ot oF cf

o @ O ot

o n
sy
o)
=

1w that closg
Jluvium and
Cile TIVET,

The rllllnﬂ results (Ce
to the river ver/ weatherad shale unc
that a probable fault zone exisis



2

Tha terms Yoverburden! {(alluvium and weothered shale)
anG “bedrock", as useC¢ in this renort, refer to rocks in
which the seismic velocity is 5500 ft/sec. or less, and 6700
ft/sec or more, respectively. :

3.

The seismic refraction Y¥Method of Differ
waleh was used on this survey, is described in detal
dewixins (1957 An ex~losive charge is used &
of clastic waves vhich are refrected and reflected
seigmic veloeclitvy cGiscontinuities within the gwo“ndu The
travel times of uhb first arrivals of the elast

from the shol point to a series ci Jdetectors
are recorded.

From the recorded travel tinmes T
¥ be computed. Also, by removing the efi
rourden on the travel times tn
ocitr in the bedrock may be re

bedrock na
oi the ove
in the velo

P
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elocity log of the drill hole near
1 to a Gepth of 20 Teet, by detonating
SMle charyg fferent c¢enths 'n the drill holec. The
esults wefM us G to assist in cete rmining the velocity in
bﬂu overburden, B .

Syl

i
station B2 7 was
a

m,

The geonhones were spaced at intervals of L0 feet
and 10 feet.

& "Century Gson jSiC&l Cornoration' 12~ channel,
portable refraction scismograph was usedé with “"T.I.C.M"
geophones of natural frequency 20 cycies per second.
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The location of the seismic traverses anc th
velocity zownes 1n the bedrock are shown on Plate 1.

The depth tTo bedrock, the velocity of compressional
seismic waves in the bedrock, and the velocities in the
overourden are shown on Plate 2.

o

ocuthern bant of river.

On the

C
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hern bank of the Molongle hlref,
B and the eestern part of traverse A show

GLaverse a layer

of aliuvium in which the seismic velocity ranges from 1,200
ft/see in clayey and sandy alluvium at the surf.oce to 4,000
Tt/sec in water-saturated sand and¢ gravel at the base. The
seismic results snow the alluvium to be 20 to 30 feet thick.
in ictermediate leyer with a seismic velocity off 5,500 ft/ssc,
rererred to &s wchuae.>d rock on rlave 2, underlies the

gliuvium an¢ is shown by the drill logs to be veabhe ed shals,

The bedrock has a seismic velocity of 10,000 %o
10,800 fL/SuC? except for a low~-velocity zone of 6,800 to
7 GO Ft/sec between stations B27 and 328 and from station
G & to the end of treverse & (Al3). The cepth to bedrock
in the low-velocity zone is between 71 and Sl feet.

The devnth to the higher-velocity bedrock rangss
Ifrom 70 feet (at B26) to 30 fcet (at B33) on traverse 3
wnd from 87 feet (at A9) to 1k feet {at A3) on traverse 4.

«Orthern benl of river.
. N01tb of the river, traverse
ciluvium withseismic velocities simlla:
N



-

Je
o traverses A enc . o indication wes obtoeined of the
5,500 £t/sec., intermediate~velocity layer which is present
ol _the soutaern benk,; but a low-velocity bedrock (6,000 to
5, ;700 £t/sec) occurs on trevezse D and tetween stations
CL and the end of traverse C (C2). The depth to the
'OU~VclOC+uJ becdrock 1s betwean 22 and 31 feet. Between
C+6 and the other end of traverse C (CB0) the velocity in
the bedrock ranges between 9,550 ft/sec. and 16,000 ft/sec,
ané the dlc“”oss of the overburden is between 22 feet
( o+ CL'. A ) s 2 A
(at Ct-d) and 59 feet (at CB60).

The quality of the roclk, For engineer 1nﬂ considerations,
can e roughly estimateé from tne recorded seismic compressional
weve velocities with an estimated meliimum error o; = 30 per
et (ravkvws, 16575, Table 1 gives the estimated Young's
Modulus valuees Tor tThea -various sdsmic velocities recorded.

ROCK TYPL SAISHIC WAVE | YOUNG'S MODULUS ()
VELOCITY (V) . ] -
(57 /S0 ! 1bs/sg.in., dynes/cind

-—

The Young'!s todulus
al formula

1) e
.

20

g

v

= x» 10 ib/98. 1neh.
Commarison with driiling resuits.

None of the drilil holes wenctratesd €
velocity (9,500 to 16,000 fo/ssc) bedroclk gncwn
seismic resaliss; The holes on dhe south bhank O
sehetrated soft, nlastic, non-coring weathersd

;‘t‘o Dl S P o2 I J_:,‘_SI._._, e ts) O_’" L a oy
, UV IL/35eC, VELoCiuy, &t thacse fLrlen 0L Lile

|
s r j . 6 ; ] B
Sandy soil 1200 0,016 = 10 1 0.01 = 1GH
Alluviuvm ;
£ ‘ 6 | oag o aall
Sand &gravel 1,000 0,28 x 10° | 0,19 x 10
iuscen | !
Intermediate layer- 5500 0.59 x 10~ 0.kl = 10" |
1 Pl
; - i
: very wve 'herpcaeuej ! i
{ i . :
k4 B 3 . {
1 : 6 ' ’ v !
5 Sheared, weathered 6000 to . 0.73 x 10 to; 0.5 x 10 To
‘ - - Ja¥a’ l b 6 iy KA I 11
! ’\‘Cileb 7OUO ..Lal X lo i 0070 - __O
e i p % v
Lok Uanveathercd shales, {9500 to 12000 2.1 x 10 toj 1.5 x oM
| 5 | I 11
| sendstones or s . 3.7 x 10 i 2.6 x 10
: | ;
Limestones or ! 5
. i
N ” - H =k
rhyolites 16000 7.0 x 10 PL.8 x 10®
1
i !
values are calcu'"*ed from
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5. CONCLUSIOHS.
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of low seismic velocityv shown
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