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DEPARTMENT OF MINES AND ENERGY
SOUTH AUSTRALIA

Rept. Bk. No. 87/91
D.M.E. No. 55/82
Disk = No. 123

SOUTH EASTERN FREEWAY SEISMIC REFRACTION SURVEY
- PROPOSED ALIGNMENT, GLEN OSMOND TO CRAFERS

ABSTRACT

A total of 27 shallow refraction spreads
were recorded over the period from 6.3.87 to
15.4.87 for a total of 2835 metres of
traverse, as part of the feasibility 'study for
the realignment of the S.E. Freeway from Glen
Osmond to Crafers.

The principal objectives of the survey
were: .
(i) confirm depth of soil/completely

weathered rock
(ii) provide an indication of excavation

_ conditions
(iii) detect geological anomalies

These were achieved in most cases over rocks
of the Saddleworth Formation and Stonyfell

Quartzite.

For the Saddleworth Formation an average
of the velocity determinations was

3520 m/sec with a depth of weathering
generally less than 10 metres, while for the
Stonyfell Quartzite the average velocity was
2770 m/sec with depths of weathering commonly
15-20 metres.

INTRODUCTION

Maunsell and Partners-Pty Ltd of Melbourne were contracted
by the South Australian Highwayé Department to conduct a
feasibility study for the re-alignment of the S.E. Fréeway from

Glen Osmond to Crafers.

At the request of Maunsell and Partners Pty. the Geophysics
Branch of the South Australian Department of Mines and Energy
conducted a series of shallow seismic refraction traverses, the
results of which would be used in conjunction with other site
ihvestigations (trenching, drilling, test pits and field mapping)

to assist in preliminary design for the selected route.



The objectives of the seismic survey were to:-
i) confirm the depth of soil/cbmpletely weathered rock
ii) provide an indication of the excavation conditions
iii) detect geological anomalies such as faults, sheared
zones etc.
A total of 27 spreads were recorded in 23 recording days
over the period from 6.3.87 to 15.4.87.

GEOLOGICAL SETTING

The regional geology of the study area is shown on the
Adelaide 1:50 000 sheet (Forbes, 1980) from which fig. (1) has
been adapted.

Seismic spreads were located on one of two formations within
the Adelaidean System of rocks, these being the Stonyfell
Quartzite and the Saddleworth Formation.

The Stonyfell OQuartzite 1is composed of quartzites and
sandstones, while the overlying Saddleworth Formation is composed
of green-grey slates and shales with gquartzite interbeds
(Townsend, 1979). '

In general the strata dip 20-40° in an east to south-
easterly direction, the siltstones exhibiting a well developed

cleavage of variable orientation.

PROCEDURE

A total of 27 refraction spreads were recorded. All spreads
were within a nominal 500 metres of access tracks and roads in
the area but a certain degree of portability of the equipment was
required. All spreads were located in close proximity to the
centre line for the proposed alignmént.

The seismic spreads consisted of 24 geophones, spaced 5
metres apart with 7 shots detonated per spread. The shots were
fired at the centre, midway between the centre and the ends, at
the end and at a nominated distance off the end of the spreads.
Some 2.5 metre spreads were also recorded (Spreads 27, 23). The
energy source was a combination of Anzomex "A" boosters and TOVEX

HYDRIVE. (32 mm x 200 mm sticks). Maximum charge size was



36 ozs. but extreme care had to be taken with the charge size to
prevent excessive "blow out" of the shot especially when near the
freeway. This downgraded some of the results particularly in the

bad record areas.

Shot holes were prepared with either a motorized STIHL

auger or pick-and shovel to depths of 0.5 - 0.7 m.

All records were digitally recorded onto‘magnetic tape via
the Geometrics, Model G-7245 tape recorder to facilitate later

computer 1nterpretat10n of the results.

The seismic records taken were then examined for the first
~onset of energy, and the times‘betwéen the shot instant and the
"first breaks" were then plotted against the distance from the
shot point as time-distance curves. These curves were then
analysed using the Generalized -Reciprocal Method (G.R.M.) of
refraction analysis as outlined by Palmer (1980) to obtain depths
and velocities of the rock material below ground surface.

INTERPRETATION
Procedure

Interpretétion of results was carried out on a NEC APC III
computer. All field recordings were transferred to the computers
hard disk on which a software programme adapted from the G.R.M.
method of - refraction analysis (Palmer 1980) facilitated the
picking of first arrivals and ‘interpretation of depths and
‘velocities. All field data and interpretation are now stored on

floppy disk.

RESULTS

Interpretations éan be largely grouped together  based on
either subsurface rock type and/or geographic location and
grdupings of spreads. Because the various sites selected were
not recorded in numeric order reference should be made to table 1
which gives the correlation between site number and spread number
plus the geographic location.

(a) MT OSMOND AREA (SPREADS 1-=5)

All spreads in this area were located on shales and slates
of the Saddleworth Foramtion which have near surface exposures as

evidenced by the numerous trenches excavated in the area as part



of the planning study. All spreads were located on a spur which

trends south-westward toward the Mount Barker Road (see Fig. 2).

Spread 1 & 2 are overlapping spreads and interpretation
suggests shallow fresh bedrock with a velocity in excess of
3000 m/sec (fig. 3, 4). Variations in the depth and extent of
weathering give rise to the apparent undulations in the fresh

bedrock interface.

Spread 3 (fig. 5) also has a fresh bedrock velocity in
excess of 3000 m/sec. However, complete mapping of this layer
was not possible due to the close proximity of the freeway.
Available evidence suggests that the high speed layer is still
present beneath the spread but with a slightly greater depth
extent. Spreads 4 & 5 are also overlapping spreads and confirm
the shallow near-surface velocity of over 3000 m/sec for this

particular location (figs 6 & 7).

Again, variations in the depth and extent of weathering
associated with different 1lithologies within the Saddleworth

Formation are evident on the interpreted profile.

(b) MT OSMOND TURN OFF (SPREAD 27)°

The site was located high above the freeway and was designed
to verify the bedrock velocity at this site. Because of the
"danger of falling rocks onto the road below a 2.5 metre interval
spread was. used with very 1low charge sizes. Interpretation
"indicated a velocity of 3500 m/sec for the Saddleworth Formation
at this site with depths to the fresh rock.rahging from 3.5 to 9
metres across the spread, shalléWing gradually toward the eastern

end of the spread (fig. 8).

(c) LEAWOOD GARDENS (SPREAD 25 & 26)

The two spreads recorded at this location were cross-spreads
and at the tie point a depth of approximately 10 metres was
interpreted to the fresh bedrock with a velocity of 4430 m/sec.
A less well defined layer of about 2200 m/sec at approximately 2
.metres depth was also interpreted and this is considered to
represent a weathered form of the underlying quartzitic rocks
(fig 9 & 10). |



TABLE 1
D.M.E. MAUNSELL DATE
SPREAD NOS AREA SITE NOS RECORDED
1 MT OSMOND 1 6.3.87
2 " ) 6.3.87
3 MT OSMOND $ 2 9.3.87
4 MT OSMOND 3 10.3.87
5 " $# 3 10.3.87
6 SOUTH PORTAL $ 13 12.3.87
7 " # 12 12.3.87
8 " # 14 13.3.87
9 NORTH PORTAL 8 19.3.87
10 " | $# 9 19.3.87
11 EAGLE ON THE HILL %17 20.3.87
12 " ' # 18 23.3.87
13 " _ $ 19 24.3.87
14 SAFETY RAMP $ 20 26.3.87
15 MEASEDAY HILL # 21 27.3.87
16 " $ 23 31.3.87
17 " $ 22 1.4.87
18 " # 25 3.4.87
20 HILL CREST AVE $ 27 ' 6.4.87
21 CLELAND NAT. PARK # 29 7.4.87
22 " 4 28 8.4.87
23 " # 30 9.4.87
24 MEASEDAY HILL $ 26 10.4.87
25 LEAWOOD GARDENS # 13.4.87
26 " ' # 14.4.87
27 MT OSMOND ROAD # 15.4.87

(d) NORTH PORTAL (SPREAD 9 & 10)

These two spreads were also cross spreads located on slates
and quartzites of the Saddleworth Formation. Spread 9 was sited
parallel to a trench excavated up a spur and spread 10 was

located across the spur.

A single shallow interface is interpreted for the northern
two thirds of spread 9 with a velocity of 3750 m/sec (fig. 11)
and this is confirmed by the presence of shallow fresh slates in



the adjacent trench. At about geophone 10 a lateral change in
rock type is interpreted with a maximum velocity recorded of only
2090 m/sec. This velocity 1is correlated with the observed
shallow subcropping sandstone. The velocity of 2090 m/sec at
depths in excess of 10 metres is considered to represent a deep

weathered profile within the sandstone.

Results for spread 10 (fig 12) are confused because the
spread was located near to the contact between the slate and the
quartzite and would appear to run parallel to it. Results
suggest that the weathered profile associated with the sandqtone
is present on both the eastern and western ends of the spread
while a high velocity of 4270 m/sec correlated with the slates is

present in the centre of the spread and deepening to the east.

(e) SOUTH PORTAL SPREADS (6,7,8)

Spreads 6 & 7 are also tied together, with spread 6 sited
along an access track subparallel to the surface contours, while

spread 7 ran straight down the contours.

Interpretation for these two spreads was made difficult due
to the apparent lack of continuity in the subsurface
refractors. Variations in amount of weathering and/or a lateral
rock type change is thought to be responsible for the changeAfrom
a velocity of 2380 m/sec. at a depth of 8 - 10 metres on the
western end of spread 6 to a velocity of 4440 m/sec at 3 metres
depth at the eastern end (fig. 13). The bedrock velocity of
4400 m/sec ‘'was considered a 1little high when compared to
neighbouring,résults but is confirmed at the tie with spread.7
(fig. 14).

Spread 8 was located immediately to the east of spread 7 but
still on rocks of the Saddleworth Formation. Bedrock velocities
of only 3080 m/sec and greater depths of weathering 12-18 metres
were identified. Velocities within this weathered 2zone ranged
from 2200 - 2500 m/sec. (fig. 15).

(f) EAGLE ON THE HILL (SPREADS 11 & 12)

Spreads 11 and 12 were cross spreads located on the downhill
slopes opposite the Eagle on the Hill Hotel, in near vicinity of
the Clarenden Fault.



Weathering effects are 1indicated to extend to variable
depths of up to 20 metres on the southern end of spread 11.

Similar depths were found on spread 12.

Maximum bedrock velocities of 3390 m/sec. were obtained on
spread 12. This layer was not detected on spread 11 due to
limitations in offset distances placed upon the survey because of
the closeness of the freeway.‘

Velocities in the weathered zones vary from 1500 - 2500
m/sec and occur to within 3 metres of the surface at most .points

along the spreads (figs. 16,17).

(g) MEASEDAY HILL (SPREADS 13, 14,15,16,17)

These spreads are all located on hill slopes around Measeday
Hill (refer fig. 2). All spreads were located on a very
weathered gritty sandstone and results from all spreads suggest

deep weathering profiles.

For spread 13 & 14 (fig. 18,19), depths of 12 - 15 metres to
a velocity interface of 2140 m/sec. suggest that the weathering
continues significantly deeper in that no fresh bedrock interface

was able to be mapped.

For spreads 15 - 17 depths to fresh bedrock (velocity 3000 -
3500 m/sec) are between 15 and 25 metres on the downhill ends of
the spread. In all cases fresh bedrock appears to become
shallower at the uphill end of the spreads (fig. 20, 21, 22).

(h) MEASEDAY HILL (SPREADS 18, 19)

Spreads 18 and 19 were located close to one another on a
steep north-facing slope composed of very weathered sandstone.
Results for both spreads were very similar bedrock velocity
estimate of 2450 and 2490 m/sec. respectively, and with depths to
that layer of approximately 10 metres for spread 18 (fig. 23) and
10 - 14 metres at the southern end of spread 19 and increasing to
15 - 20 metres at the downhill northern end (fig. 24). An
intermediate layer of 2120 m/sec was interpreted for spread 19

with variable depths from 3 to 10 metres.



(i) SPREAD 24

Also located on a steep north facing slope, spread 24 was
sited on an apparent fresh, massive quartzite outcrop.
Interpretation (fig. 25) gave one single velocity of 2740 m/sec.
at the shallow depth of approximately 2 metres.

(3) HILLCREST AVE SPREAD 20

Spread 20 was located on slates and shales of the
Saddleworth Formation. Fresh bédrock was near-outcropping and
this was confirmed by the interpretation of a bedrock velocity of
3140 m/sec. at depths variable between 2 - 6 metres across the

spread (fig. 26).

(k) CLELAND NATIONAL PARK (SPREADS 21,22, 23)-

All 3 spreads were located along tracks within the Cleland
National ©Park and investigated rocks of the Saddleworth

Formation.

Spreads 21 and 22 tied and gave bedrock velocities of 3580
and 3240 m/sec at less than 6 metres depth (fig 27,28), while for
spread 23 a velocity of 3040 m/sec at depths ranging from 3 - 7

metres is correlated with fresh bedrock (fig. 29).

CONCLUSION AND RECOMMENDATIONS

The shallow seismic refraction survey was successful in
defining depth of soils and in most cases was able to estimate

the depth to and velocity of fresh bedrock.

Of the 27 spreads, 19 were nominally oOver rocks of the
Saddleworth Formation while 8 were over the Stoneyfell Quartzite.

For the Saddleworth Formation an average of the maximum
velocites observed was 3520 m/sec with a range of 2810-4440
m/sec. Weathering effects were generally restricted to less than

10 metres depth and fresh bedrock was detected in all cases.

For the Stonyfell OQuartzite, however, weathering effects
were generally much more pronounced with depths of 15 - 20 metres

indicated in some cases and in others the depth to a fresh rock



interface was not mapped at all. The average of the maximum
velocities recorded for the Stonyfell Quartzite was 2770 m/sec
with a velocity range of 2140-4015 m/sec.

The 1lower velocities and depths of 15-20 metres of
unconsolidated material recorded at some of the sites over the
Stonyfell Quartzite may represent different engineering problems
compared to the Saddleworth Formation and may require special

attention as far as slope stability and method of excavation.

It was found that with a 5 metre geophone interval the
layers within the weathered zone were not satisfactorily
mapped. In order to facilitate this an interval of 2.5 metres is
recommended for future of surveys. This would be most applicable
when considering excavation and foundation conditions at specific

sites at a later stage in the study.

It is recommended that for a full appraisal of the proposed
road alignment further seismic refraction data be collected and
in areas of marginal velocity where excavation is likely a test

ripping program be <conducted to "calibrate" the seismic
velocities. However, standard rippability vs seismic velocity

charts may assist in the initial appraisal.



REFERENCES
1. FORBES, B.G., 1980. Adelaide map sheet, Geological Atlas of

South Australia, 1:50 000 series Geol. Surv. S. Aust.
2. PALMER, D., 1980. The Generalized reciprocal Method of

Seismic = Refraction Interpretation, Society. of
Exploration Geophysicists Tusa, Oklahoma.

3. TOWNSEND, I.J., 1979 The Geology of the Eagle Quartzite
Quarry. Mineral Resources Rev., S.
Aust., 180: 31 - 38.




Wl
I

y ‘//// //////// //////
/ /j Wi //?///;

AREA OF
INVESTIGATION

eolian UL AM SAND' and pale-yellow
MOL NE U S AND of the dunefields.
ST. KILDA ORM ATION: S silt and sands of
..................
POORA FORMATION: Red-bro
............................
Outwash sands and clays. Usually with soh lime or
ccccccccc
lllllllllllllllllllllllllllllllllll gravels.
ORT W NGA BEDS y tim
cccccc
- Gtacial and fluvioglacial deposits of silts and sands with
= £ [ p »| boulders
:. £2 U llllllllllllllllllllllllllllllllllllllllllllllllll
S 53 quartzite and dolomite.
g i '_méoss;\ COMPLEX: Schist an
A Geological Boundary o B
Fault ... . B A T PPt ey, ———
Main Road.......... . .. ...l e
Railwa (disused) ... ... ———— e e
uuuuuuuuuuu
L 9 4 h
= FIG.....]
.DEPARTMENT OF MINES AND ENERGY' ;0':‘::5: ) i z21-7-87 .
SOUTH AUSTRALIA - roug cpo DATE
N DRAWN
SOUTH EASTERN FREEWAY SEISMIC STUDY o R. Bird |SCALE 1: 250000
GLEN OSMOND“ CRAFERS SECTION - ' Ju‘l;)MI’EQBT PLAN NUMBER
LOCALITY PLAN e | S19386

- 442



—ill

TERFALL GUBLY
ECREATION  PARK

o FiG......2
EFP———# $§———— DEPARTMENT OF MINES AND ENERGY COMPILED -7
| \%&f SOUTH AUSTRALIA pHowon | 45 T
M Number SOUTH EASTERN FREEWAY SEISMIC STUDY R, Bird |SCALE 1: 10000

PLAN NUMBER

- | GLEN OSMOND - CRAFERS SECTION .
/ | LOCATION OF SEISMIC REFRACTION SPREADS [T | 87-526




4422

Slalt
N
PER™
m
m
®*>
Sg@
mMmzm|
o X |wo
S G
; _|;Iﬁ
s om (22
D om|Gm
0 w2l
> = 45
A 1y |7
mm=< [»0
me>;
- »wi| m
SEA
50| 8
zg '£
C m
o] =
~< (1)
<
'.olD v o
< ol Yo
ml o Zilaom
ol N | Fe
g
U);;.ﬁ&,
o2l = 1°
z| @
o El 8|y
. o
w0 3 E‘.‘
2

..;1..9]3

£

“ o Tie point

for geophone 19

spread 2

189

EXPLANATORY SECTION
.Na-luvrol‘_é.urfoce '

"Geophone nur_rfer/

12/13

- — Lateral velocity s

/ -discontinuity
Seismic velocit 1400
-

metres /sec.

1

™~ Velocity interface

" 3000

wg jtudéo)

" (s|oAsaul




£422 .

31IS

2 avayds
NOILO3S . S¥34VYO — ANOWSO N319

AGNLS OINSI3S AVM33Y4 NHILSV3I HLINOS

viITvdliSnyY HINOS

. ADYINI ANV SINIW 40 INIWLUV43a

HIAWNN NVId

o|lw 0o
Il rgl L9 T 8
0 f: h’; o2
x mEle
mao™ " zZ{& M
ol 3 1=Ze

w

o

»

L

m

i

00§

3-170 .'0°@d
8L %

t.....glj | '

iy e
* - Tle point for geophone 11 spread 1

EXPLANATORY SECTION -

- 1819

Natural surface

" Geophone number.

- 2ns

/ — Lateral velocity o

/ discontinuity
Seismic velocity 1400
metres /sec.

3000

S Velocity interface

- 3500

. North .

wg uideq)

(sioalajul

N




T T T T T 1 1
: ~ (Depth 5m - intervals)

_North

(o]
™
2 8
~ O
@ T
- QU
9
£
-
=
/ S
. 8-
Pl ) @
] -——
8 5% 3
€ 2 £ \
O =
=]
@ z8 :
S ° R
. Se
2 5°
o .
2z =4 .

I
1400.

3500

"
-

Seismic velocity

12713

Geophone”nunf&

metres /sec.

| EXPLANATORY SECTION'

£422

FIG......5 .
4 L o | 1 | i ] ! .L
O = i e R NP
'SOUTH EASTERN FREEWAY "SEISMIC cho< | TRE [seace 1500
~ GLEN OSMOND - CRAFERS SECTION e
. SITE 2 - mvmm>o 3 , S CHECKED S1936!




4422

¢ 31IS

-t avayds
NOILDO3S SY34VYHD — AONOWSO N3O

A'GnJ.SIOIWSIBS AVM33¥d4 NY¥3LSV3 HLNOS

~ VITVHLSNY HLNOS

- AOYIN3 ANV SINIW 40 LNIW1¥Vd3Ia

ol @ 4 B
Il vol 9| E
n"‘.). P; o>
. X m c
Mmm Zo;
o| N E-
w
: (2]
. ) -
wn m .
] I T
— O.
Y P b
Oz T |V}
W 2 '
z
c
o £l 8
@
N m
Y

31va
L9 L 12

Tie point for geophone 13/14 spread 5

2
4

EXPLANATORY SECTION

Natural.surface

Geophone number

12/13

/ discontinuity

Seismic velocity 1400
metres /sec.:

/ —_ Lateral velocity |-

18/19

545

S Velocity interface

wg yidaq) .

(sioAsa4u

1




4422

8 L : East
o ‘v e
r—- I Nrr—‘ n N 23/24’
= m
~ 3 -
.- ,
mMmzm| -
O RO} . R e '
W =2 8% - Tie point for geophone /7 spread 4
S _ [S» ' , - .
I miE=
) )4 : -
»nom C'; 3460 '
5z [4z] -
= _
O ;E -y -
m m<=< [»0]
> cr
o Yo >»2 -
0=
om2| 3
50| 8 |
2% m .
cl| &
2| 3 T S | |
< _ . 2970 ) , S S . - - c :b-
Hes SR — —— 5
B o B © . |EXPLANATORY: SECTION | 8-
, : : . , , S o 18/19 5
ole | o @8l . : o
m 7‘3 PE §§ : g Natural surface 545 3 -
5 Qjm mz ,‘EE | ‘ v | Ggobhone_nurv;lm/ - : 5
: — o : : . . 2
- . P E ' . . 12713 o
o | E|.x - — . 5
2 N[k = _— T Lateral velocity_ Z
a o ° - - - K ~ discontinuity =~ -
w0 z| 7 |° P B . / o - .
. O z § N Seismic velocity 1400 ,
8 »é e metres /sec. S vVelocity interface ' -
» 2N ~
m
N
SN




4422

East

. le7e

T

v N B
- (Depth 25m intervals)

| E——

EXPLANATORY SECTION-

18719

Natural surface

Geophone nun;ber/

3000

™~ Velocity interface

Lateral velocity _.
discontinuity

e
1400

. 3500

Seismic velocity

metres /sec.

CHECKED

. N P  FI6......8
! L Y T B N ! I B ] v
] \s Omt)).ﬁgm’:o_ﬂ MINES AND m2m10< " COMPILED : . y.47
‘mv mocqz AUSTRALIA a P. Hough %mo N\owzuq_
~ SOUTH EASTERN FREEWAY SEISMIC cho< aF |seae 1:500
~ GLEN OSMOND — CRAFERS SECTION P T
SITE 4 - mvmmb,o N.\ S19364




4422

9 3lIS.

92 Qv3yds |
- NOILD3S S¥34VHI — ANOWSO N319

“AQNLS OINSI3S AVM3IIYd NH3ILSV3I HLNOS

VITVHLISNY H1NOS .

ASYINI ANV SINIW 40 LNIWLYVdH3A

d
2 \

o} O veo
el 8|28
nNyPI Py I‘
RArafnelF
mMao™ " z|lam
o]l N .l >o
- -
o
Sl -
w = §
| m |o
- o
O EZ = |°
Wz 2| -
z
: c
o) IR 8 D
(Mnn o
b aN
"o
~N

. 6.4”.“9|J

o Tie point for g'eop'h'on'_e' )13

- on spread 27

12/13 29

EXPLANATORY SECTION .

18719 -

-_Natural surface 545

. Geophone nun;ber/

. 12/13

‘ o " Lateral velocity o
/ o -discominuity'

Seismic velocity 1400°
metres /sec. '

™~ Velocity interface
3500

‘wg yidaq)

(SioAI34UI

|




4422

L 3ls

G2 gvauds |
©NOILD3S SH3I4VYO — ONOWSO N319.

AGNLS DINSI3S AVMI3¥4 N¥3ILSVI HLNOS

h
-
&

“VIIVE1SNV H1NOS

- ADYINI GNV S3NIW 40 INIWLHVd3A

ol © .juﬂ
Ellel n3 2
n"'z-”;o"’
x m cr
mo™ Z|lG M
of ¥ > o
R4
o
>
wn e
2 ™S
— o e
p| — |
W z| 7 |e
W g
4
c
) 3
@
(o)
b

aiva
Lg-L-12

914

0[

Tie point for géophqné 11 spread 26

EXPLANATORY SECTION

- -18/19

. Natural surface

Geophone number

12/13 1500

/ . Lateral velocity .
discontinuity

"‘Seismic velocﬁy/,!4qo

metres /sec.

. : \Velqcity interface
3500

wg wda@).

(sioA134U1

1




#422

8 3lIS

6 Qv3yds
"NOILDO3S S¥34VHD — ANOWSO N319

AQNLS JINSIAS AVM3I3Y¥d4 NY¥3LSVI HLNOS

(%)

N\

—

< 3
\
£

e _VIIVHL1SNY H1NOS
- ADHINI ONVY SINIW 40 LNIWILNHVY43QA

G3NJO3IHI

'R
NMYYHO
ybnoH d

Q3dW0d

YIAWNN NV 4

3Is

a

00s

009
psd

aiva
L9°L-1Z

.' ll....;.slj

O Tie 'p.oin‘f for geophone 11/12 sprédd io

3750

t

Geophone nunfer/

12/13

‘Seismic velocity 400
metres /sec. —

| EXPLANATORY SECTION N

o —

Notural surface

Lateral velocity |
discontinuity

™~ Velocity interface

. 18/19

wg yidaq)

(s|oAJR4UL

1

|




- 4422

g Il |
S5 e East
g FF 1 ‘Tie point for geophone 12/13 spread 9 * R

0nw “<» -
m 2"
o »no
o _|S»
.3
w Om|22
TSI 4z
O -
m lTlrE >0
> 2 52
o La*2
©axz Jr -
. g O 2
S . .
z "_’: g B ) - -

S| m

Ol 2

< | olt+ -

LT EXPLANATORY SECTION 3
— | - o ' ; ' o A 18/19 =
ol © gl : o
§ 4% x>§ I% : Natural surface 3 7]
i€ 8F ) _
ol zlam Geophone nurvfer2 g
: B 12713 3
- :
w 2 M Jo n _— " Lateral velocity & -
-—_—r o —~ discontinuity ~ 4
0 3| = ;°§ @ _— _
W - § Seismic velocity 1400 - ; : . ) '
0 H SN metres /sec. \Velocity interface ’ ’ —
@ A 14 . : .
] a~ L 3500
<
~




Lo 4422

. il
. OJ' \
CA@
oo X PF”
: m
C = M
X zg |
. 7 I
Mzm|
N ZZE3
o >
_ -
) A -
»n om 22
-t
:U'ng -
m m< |»O
>ZJ.-':'“
o vun>2
m| z
v gl &
3=zl
d0| 2
Q) o)
zg m
| &
o »
<| o
T o<
o] o A'Uﬂ
z| ol Yo
RS IEE
ml @ Ziaam
o| T o
g
gt - N
Oz - Z§
O 2| @
D El S|
O n -
. E] AN
"
~

N Rt TF

SouTﬁ,-caSt ' E

" Tie point forvgeophorie- e éprzad G

;-lle/lvs ':

EXPLANATORY SECTION
R o C 18719

- ,Natural surface

Geophone nu'rr:‘taer/ )

12/13
_— — Lateral velocity o
-/ ) ~ discontinuity

" Seismic velocity. }400
metres /sec.

' > velocity interface

.é.
}
'
B
v
L
4
A
L
'

‘wg yidaq)

(s|oAIB3UI

 North-west |

1




| 4422

¢l 31IS

9 @v3ayds - o
'NOILDO3S SH34VHD — ANOWSO N319 -

'AGNLS OIWSIIS AVMIIY4 NYILSV3I HLNOS

OE

:ﬁﬁ

| T VIVY1SNV HINOS
_.ADY3INI ANV SINIW 10 LNIWLHVd3a

A3INIIHD

4y
NMVYHO
YBnoH ‘d

A3NdNOD

© 3OS

HIABWNN NVYId

1|

00s

. 3dva ‘0'0°d
el

bl......ig.lj.

metres / sec. > Velocity interface .

3500

W'C'ST'- © Tie bolnj for ge‘éphone 16 spread 7 -
o o ' '  Rast
v S
- T — - < : 1213 . . x
act se \/ - o o
' 2058 ' 620, 23/24
EXPLANATORY SECTION ~ 8
o L ene =
- n
. _ Natural surface 545 - 3
Geéphong number - : ] §
" 12/13 .1500 it
Lateral velocity Ty
- / / _ " discontinuity S~
Seismic velocity I‘}_OO




4422

. (Depth

T~

| oo

w3 intervals)

" ee

Natural surface

. Geophone nUn:'be_r/ ’

T 23

3000

T velocity interface

Lateral velocity e
discontinuity

1400 -

b _4//'
- 3500

metres /sec.

Seismic veldc:ty

' [EXPLANATORY SECTION

SITE 14 SPREAD 8

| | ~Fl6......15
‘ _ : T [ S IR SRS I
—7{ \ Omv>343m24 OF Z:me AND m2m30< COMPH.ED A ..
@vﬁ . SOUTH AUSTRALIA P. Hough \o«\ow 2 e,
- SOUTH EASTERN FREEWAY SEISMIC STUDY R [seae 1:500
GLEN OSMOND -~ CRAFERS SECTION N BT
CHECKED

1"S'1937I




4422

31S

11 av3ydds Ll
“NOILD3S S¥3I4VYI — ANOWSO N319

~AQNLS OINSI3S AVMI3Y¥d4 NY¥3LSV3I HLNOS

7 S
\
o
| =
f .
N L

VINVHLSNVY H1NOS:

ADH3INI ONV SINIW 40 AINIWLHVJIQ

[}
o ol 8§
m'g p2 X
o ‘Jq “Blo X
Xl 'm| ME| c F
. ml o Zlam
o|l v T o
©
o
»
r
m o
o
- |e

00s

2.€61S

. 31va
le-L-12

oL 914

Tie polnt for geophone 13 spread 12

18/19

12/13

/

Seismic velocity
metres /sec.

EXPLANATORY SECTION

Géophone number -’

S 18719

Natural surface

" Lateral velocity o
discontinuity

1400
™~ Velocity interface

3500

North

23/24

(s|oAsaul




4422

8l 31IS

21 av3yds - |
NOILJ3S SY34VHO — ANOWSO N3I19 .

AGNLS DIWSI3S  AVMIIYA NY3LSV3 HLNOS

‘VIIVHLISNY HLNOS

AOYINI ONV SINIW 30 INJWiHVd3IQ

© 6] O h']
2%el 8|28
2| Y3l B&l g3
Rl m F
mm" !-gl"-l
- of ~ o
w
0
> .
B
w3~ n§
c o
- 2 = Jo
w0 o :
A b 4
WE 8w
» 2 o
\n P
W =
el Y
~

| Ll““"g'!

" Tie pélnf for _Qi_zophonc. 16 spread H

| EXPLANATORY: SECTION e

. sNatural surface

Geophone number
' 12/13

./'/"_.l__atercl velocity o
/ c : discontinuity = |

Seismic velocity - 1400
metres /sec.

3500 .

T~ Velocity interface

18/19

wg yidag) -

(SIDAJBJ UL

1




T 1 T L 1
v (Depth 5m intervals) -

©
L o
S o
@ €
©
@
o
' £
>
=
/ S
o
oS )
@
o WW >
g 82 \/
© =
-2 >c
2 =8
o e9
3 &5
] o
2 ]

e
1400 -

3500

L
;/r

-GeO'phone num‘ber/
Seismic velocity '

metres /sec.

[EXPLANATORY SECTION -

4422

“FI6......18
Y R AR R S ! ' L1 !
——§ e ‘DEPARTMENT OF MINES AND m2m30< © | CoMPILED
Mf@v&m SOUTH AUSTRALIA | Phough | A&C 2z T.e7
SOUTH EASTERN FREEWAY SEISMIC STUDY | “hF  [scae 1:300
 GLEN OSMOND - CRAFERS' SECTION . [ s | vuuv vomsen -
.~ SITE I9. SPREAD I3 . [oewwe| S19374




4422

—
-
-
-
-
—
-

| E—
:umn;.wa

intervals)

< 3
+ R
| SR ~
. O
o T\ i
1=z 3 25 \/
e s 58 /
B USR-S A W A
o 2 5.
_ o
> _ / 5 m
- . - L]
R / z
z o\ \ 3¢
< - - >3
2§ \\&
| | o © FI6....19
I S TP N S R RO S ) _ _ |
=( B )= 'DEPARTMENT.OF MINES AND ENERGY _ COMPILED 2 o1
_ M‘@VNF , SOUTH AUSTRALIA = . P. Hough 4L 21787
SOUTH EASTERN FREEWAY SEISMIC STUDY aF  |scae 1:500
- GLEN ,Omzozo.lom>_ummm m,,mo._._oz - o OATE PLAN NUMBER
SITE 20 SPREAD 14 CHECKED S19375




r T T T T 1 T | — T 1 T |
: SR : S -(Depth. 5m " intervals)
8
I
T\
- 3 \ 2
Z 5 ER= ,
o 3 53 /
= 2 8°
% _ _
. . o
> / e\ 8
xr - L W R
E AL
» k0 EYR / 2
z 5 Y\ s
<L .5 . .w./:.
¢ o\\iz
I U o @
H L : vSm
I e . FI6......20
T S T SR NSNS SO WA S LS T [ T T N B
.. ,H F———— DEPARTMENT OF z__zmm>zo ENERGY . | cownes | o o o
. Aﬂ' SOUTH AUSTRALIA | PHough | - HG U T8
| -~ SOUTH EASTERN FREEWAY SEISMIC cho< | TaR [seae 15500
. Ormz Omgozo CRAFERS SECTION wowqmmq ~ PLAN NUMBER
Y . ) -7- ) . .
3] w_._.m N_ SPREAD I5 ceexes | - S 19376



4422

| Ll v3yds 2z 3liIS )
~ .. NOILO3S S¥34VH¥O — ANOWSO N3T19 -
“AQNLS JINSIIS  AVM3I3¥d NY3ILSV3 HLINOS

VIIVH1SNV H1NOS

. ADYIN3.ONV SINIW 40 LNIWLHVJ3IO

2.€61S

005 :

ol © vol
%'ID gIg
n‘,'z »'; o 2l
x m cr
mo™ zla m
o| 4 -]

w

(2]

>

[

m |o

N

T |e

34v0
lg-L-12

1o -

- 1"1"?, poih'f for.geophone 13 spread 16 .

o

’ Geophohe number -

.12/13

. Seismic velocity 1400
metres /sec. '

3500

EXF"_LA'NATQRY:. SECTION

", Natural surface

. J—

* Lateral velocity _.
discontinuity

e/

™~ Velocity interface

545

3000

- wg -yjdag)

($|oAJé;u!




1422

8)"““*'
S e
i
21\—11
m-
m
-3 O
7 |
M zm '
O |w»O
N Z2Z 2%
N O P
_»l""lzr_
- =
omiz2]
D amilEm
55 4z
P B B
m m=< [»o
> 2,52
o Yu”2
=PG5 m
?82| 3
52| 3
Zz8 o
C m
o| »
=< o
<
o} o va
Il 1 o °'7°
EREES (EE
ga”"=|e5|
B
7, I -
uéu' )
\'g 8 N
o > N
™
~

_S_OOTH’_ ‘

634

il
hd
o~
)

1843 .

iz/n;a_‘ v

Tie point for geophone 12 spread 17 .

3560

472

1843 -

Geophone number

12713

Seismic vélocity
metres /sec.

EXPLANATORY SECTION _

- 18719

Natural surface 545

" Loteral velocity _»

discontinuity " 3000

1400 i
_\\ Velocity interface’
3500 '

Nor‘rh )

"wg “uidaq)

" (S|oAJBjUI




4422

(2

: ] !
~ (Depth” 5m

R
intervals)

I 1

EXPLANATORY SECTION

“18/19

Natural surface -

" Geophone nurrf>

~ 3000,

\ Velocity interface

Lateral velocity __.
discontinuity

1400

3500 -

—

Seismic velocity

12713

metres /sec.

= T -\ .
_. | 2 A\ N\ " FIG.....23"
L SR DA WA MR SN SN NN MY N B T I R
7 R ) DEPARTMENT OF MINES AND ENERGY COMPILED ian
,Ahv& __ SOUTH AUSTRALIA. P.Housh | ¢4C 2 707
SOUTH EASTERN FREEWAY SEISMIC m«co< Ak |seae 1:500

. Qrmz OSMOND - Omb;ummm .SECTION =~ A, g PATE PLAN NUMBER

m_.ﬁm Nh w_uwm>_u _m CRECKED S 19379




422

(7,3
(@}
S
"G_)IN'..F"F‘
. m
. = m
ng
=9 O
| 3 o4
mMzm
22083
N Z2Z 2%
0101';' o
- 1 o J:a
| »» om |22
D om (Gm
1J>i,_,z
D0y |nd
S oaltz
— 0ol &
“) Eg 3: -
i ::-Eg m
B ﬁ
O -}
< | O]
<
ol O . 0
215 o] %o
R
o 3 ol
O § .
0 -~ m foy
-2 —gx
o z| 8
g| © N
@ 7 o -
(o N AN
@
\,

Geophone number

12713

/

Seismic velocity
metres /sec.

EXPLANATORY SECTION .

- e
— ‘

18/19

Naturai surfoée 545

Lateral véldcity/" ,
- discontinuity 3000
1400

’ \Velocity interface .

3500

wg yidaq)

(S|0AJ3UL-

1




4422

T

- I
(Depth” 5m intervals)

T —

. : N 9
wl <
8
- Qo
h2]
2 g
S~ E
o |9 z
St A
, 8 E¥ 2
g 3\ |5V
=R
_ m 2 -
” 9\ o
> A  \a
2o
. E T z
: z . 28 / s4\ |
< F O\ \ 29
s} 2 % \\i
gF x .8 \ 52
0_.
K
o~
I -
% |31 :
o . =P
2 ] | FIG.....25
I I 1 _ R N SR R SR | 1 I
{ Y .DEPARTMENT OF Z:me >ZO m2m20<. "COMPILED ..
,.JA,_P SOUTH AUSTRALIA . P. Hough & A Le
SOUTH EASTERN FREEWAY SEISMIC STUDY aF. [scae 1:500
© GLEN OSMOND ~ CRAFERS SECTION o | o v
SITE 26 m_ummb_u Nb —eEcKeD S 1938l




422

1 1

T T T T T T T T T T T | B
oo <y _ © (Depth 5m ,:.sm_éo_mv.
% af | B
g 3
-
8
2
© *
o M. . " z
st Vo3
z 5 ﬂmm
o 5 38 \
- E 23
m. 3 A
n o\ o
> / g\ =
(0 4 . "
B ALy )
5 / 5
z 34
5\ \i
STl g - "
v.....v v
o)
©
~ 1%
[
|
.
_
. § | :
2 o= | | FIG.....26
IS R 1 SIS CR | L 1 L1 - 1 J
74 . B DEPARTMENT OF MINES AND ENERGY COMPILED 7
w@v&r = SOUTH AUSTRALIA | phowsh | AT A
SOUTH EASTERN FREEWAY SEISMIC STUDY Tar |seae 1:500
i GLEN OSMOND - Om>_ummm wmo.—._oz w_.qu.mmq _ PLAN NUMBER
"SITE 27 m_umm.po NO _ CHECKED S 19382




$422

© 22 av3yds 82 3lIs
- NOILDO3S . SHB_;IVHO‘—. AONOWSO N319
‘AQNLS JINSIIS AVM33¥d NY31SV3 H1INOS

N
\
| o
L
L

fa

VIIVY1SNV HINOS

A9H3INI ONV SINIW 40 LNIWLIHV4IA

d
h Y
A\

QINIIHD

18-L-6

3iva

R
NMVHO
yBnoH ‘d
“ A31dN0d

€8€61S

H3IBWNN Nvd

3v0s

00s:1

009
r7

. 31va
L8-L-12

1201

Tie point for geophorie 19
spread 2I . ‘

3240

18/19

Geophone nuvm‘ber/

12713

/

metres /'sec.

=

" Seismic velocity

/—-

1400

3500

EXPLANATORY SECTION

Natural surface

Lateral velocity .
discontinuity

18719

\'Veloci_t'y interface -

545

_mg- yidag)

(s|DAJ3}Ul

1




4422

S—
q \ wn
| -
] 4
f a—
/o
LB
‘

w4
» |
—
—
I |

| . Tie pé)ini for geophone 15 . NONh
' " spread 22 - - E
_ 18/19 o . 23j24

807

VIIVH1SNV H1NOS

|2 av3ay¥ds 62 3LIS
ADHING ONV SINIW 30 INIWLHV43A
|

" NOILD3S SHI4VHI — ANOWSO N319
“AGNLS JINSIIS AVMI3¥4 NY¥3ILSV3I HLINOS

WG yidag) -

T - T o EXPLANATORY SECTION
’ : : : o : s o 18/19
of w0 ‘ol @811 . . . . ) : -
CE L8l s3] TR : : - Natural surface 545
o YAl mE[22 ) '
mMao™ T Z|am Geophone number P
ol E - . a
— 12713 - 1500 pd
8 v -~ 3
7)) g / - Lateral velocity o m
] 3§ ~ - - - discontinuity =
© i = i, — :
o Z 2 _G’ . Seismic velocity 1400 .
o € N : metres /sec. \Velocity interface
m o= e ,
H > = N
" @

1

.-




et

$422

1213

T

L

~ (Depth 2:5m intervals)

I 1

K\
2 g
~
-] crl.
o
: £
- >
=
) [%]
k<3
Pl [
8 55 >
< SE \
O =
2 >E
2 59
.o m.ﬁ
2 £
2 a0

12713

Geophone num,ber/

/ —
Seismic velocity 1400

3000

3500

-

metres /sec.

' EXPLANATORY SECTION

< . |
5 ._
3 | o N FI6.....29
T R SRS TR SN N S SR LN SN SE S RS R
=( B ) DEPARTMENT OF MINES AND ENERGY COMPILED £ 2787
.w‘&vwr SOUTH AUSTRALIA | PHough | &S 2,757
SOUTH EASTERN FREEWAY SEISMIC STUDY "RE |seae 1500
O—lmz OMZOZO Om>_umww wmo.ﬁ_oz . wwﬁ..mm.\ . PLAN NUMBER
w_._.m wo m_umm>o 23 ek | S 19385




	Report Book 87/91 - South Eastern Freeway Seismic Refraction Survey - Proposed Alignment Glen Osmond to Crafers - July 1987
	Contents
	Figures


