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SUMMARY AND CONCLUSIONS 
Further to investigations carried out in 1967? a programme 

of geological mapping, trenching, diamond drilling and a seismic re-
fraction .survey has been completed. 

Results of these investigations indicate that? 
a. colluvial deposits ranging from 9ft. (2.7 m) to at least 

57f"t. (17o4 m) in thickness.occur over the site.. 
b. the larger thickness of colluvium to the north of the 

creek which crosses the site may be due to an ancient 
buried north-west trending creek channel0 

Co the colluvium is mainly underlain' by tillite which is 
weathered to varying degrees and depths from one part 
of the site to another. 

d. the variable degree and depth of weathering of bedrock 
is controlled by the degree of access of percolating 
groundwaters through joint and cleavage planes and crush 
seamso 

e. where colluvium overlies highly weathered bedrock, the 
interface cannot be determined accurately by seismic 
refraction methods. 
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f0 materials with seismic velocities of less than about 
6 000fto/seco would probably be readily rippable while 
that from 6 000ft./sec. to 7 000/ft.sec. would probably 
be difficult to rip and those greater than 7 000ft./sec. 
would probably require blasting,, 

g0 the ground water table is not likely to be cut in any 
excavation, however some minor amounts, of•"perched" water 
could be encountered,, • 

ho the less weathered tillite could provide an adequate 
foundation for the multi-storey buildings proposed0 Depths 
to rock suitable for foundations based on results of dril-
ling, are listed.• •• '••• . ; •; . 

io it is considered that friction piles would readily find 
refusal in the colluvium and/or the more weathered tillite. 
The actual depth of refusal could probably best be deter-
mined by test piles. Because of.the variability of the 
colluvial deposits it is not possible to choose samples 
for laboratory testing-which would be representative of 
the soil mass as a wholeo 

j. it is not possible to predict if and when any future move-
ments may occur along the Eden Fault, the trace of which 
is about mile (4.02 m) from the site, but during seismic 
activity, buildings founded on rock generally suffer less 
damage than those -on soil» 

INTRODUCTION 
As a result of a request from Mr. A. Dancauskis, Structural 

Section, Public Buildings Department, (Order'No.0.149316) geological 
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investigations of the site of a proposed multi-storey hospital at 
Bedford Park (Fig. 1) were commenced on the 3rd November, 1971» 

Geological investigations were made previously in 1967 and 
a report issued (Boucaut 1967)9 "but due to a re-siting of the pro-
posed buildings further work was deemed necessary,. 

Several multi-storey buildings, up "to six storeys high, will 
be constructed on the site and their proposer-locations are shown on 
Figure 3» 

Geological investigations carried out during the present 
* 

programme have included the following:- . 
ooooooogeological surface mapping (Fig0. 2). 
oooo6oofive back-hoe trenches (Fig. 4)„ 
ooooooofive diamond drill holes (Appendix B and Fig„ 2). 
ooooooosix seismic refraction traverses (Fig. 3). 

REGIONAL GEOLOGY. 

The site is situated on the escarpment of the Eden Fault. 
The inferred trace of the fault, determined by geophysical methods 
(Bagot and Risely 1966), is aboutmile (402 m) to. the west (Figd) 
of the site. The Eden Fault is part of the Eden-Burnside Fault Zone 
(up to mile (804 m) wide)' which is one of a number of north-^south 
trending fault or fault zones which extend several hundreds of miles 
north of Adelaide. Movements along these faults'*"during since 
Tertiary time have resulted in the formation of the Mount Lofty Ranges 
(uplifted block) and the St. Vincent Gulf (gjinken -trough)» 

The Mount Lofty Ranges consist mainly of gently folded 
metamorphic rocks from the Adelaide System which were laid down as 

« " 

sediments in the Adelaide Geosyncline during Proterozoic time. To 



the west, Quaternary and Tertiary sediments up to several hundred 
feet thick have been deposited in the trough and form the Adelaide 
Plainso 

SITE GEOLOGY 
Topography 

The proposed site is situated on the western side of a 
broad gently sloping (4° to 13°) ridge and is bounded by the Flinders 
University access road to the east, residential houses to the west, 
and ovals to the north. Passing through the southern portion of the 
site is a westward flowing creek. The creek channel is 5ft. (1<>5 m) 
to 15ft. (4.5 m) wide and is entrenched from 4ft. (1.2 m) to 5ft0 
('1.5 m) below a fairly flat level river terrace' about ' 100ft.. (300 m) 
Widev The banks of the river terrace slope at up to 20° with the 
southern'bank being the steepest. 

The part of the site to the north of the creek was formerly 
used as a sanitorium and the surface is covered by fruit and ornamen-
talutrees, assorted shrubs, concrete and bituminous paving, fill up 
to 5fto (15 m) deep and the remains of demolished buildings. There. 
is a number of existing buildings and .sheds near the western margin. 

On the southern side of the creek the site is grass covered 
with some areas of fill up to 7ft. (2.1 m) deep near the eastern mar-
gin. There are two quarries on the site, up to 10ft. (3 m) deep, 
excavated into the southern bank of the* creek. 

Soil Types 
The top soil over the site is variable and can be broadly 

divided into three main types, each type being confined to a specific 
area. The soil type is largely dependent upon the depth to bedrock, 



degree of weathering and composition of the bedrock. 
The area to the north of the creek terrace is covered by 

topsoil consisting largely of dark grey to black silty clay to a 
depth of about 1fto (30 cms) overlying an extensive deposit of collu- k 

£ ^ ? ~ 

viumD The colluvium ranges in thickness from 9fto (17 «4 m) at the 
eastern (up hill) side of the site to 57f"t„ (17°4 m) at the western 
(down hill) side of the site and overlies weathered bedrock,. This 
large thickness of colluvium is thought to be due to an ancient buried 
river channel (Fig, 3)° 

The river terrace is covered by a thin layer (0„5 ft. (15 
cms)), of grey brown silt'soil with 30% gravel fragments which overlies 
up to 24ft„ (7°3 m) of river alluvium, which in turn lies,on highly 
weathered.bedrock, as shown in diamond drill holes DH7, 8 and 9 
(Appendix B)„ The alluvium consists of 50% to 80% of sub-angular rock 
fragments of quartzite,slate, tillite and sandstone (average size 1-2 
cms) in a dark red-brown sandy clay matrix,, The material is bedded 
with a shallow dip downstream,, 

The ground surface to the south of the river terrace is 
covered largely by a dark Ibr.own silt soil up to 1„5ft„ (45 cms) thick, 
with about 10% of sub-angular rock fragments (average size 8 mm) over-
lying creamy, white calcrete (calcareous concretion) and limy silt soil 
up to 2fto (60 cms) thick„ Near the western margin of this area and 
exposed in.trench TR13 (Figc 4) the soil changes to a red-brown gran-
ular clay and silt soil 1ft„ (30 cms) thick, overlying 2ft. (60 cms) 
of creamy white calcrete and limy silt soilo Below this is about 5ft„ 
(1„5 m) of reddish yellow and creamy brown clay and silt soil with 10% 
sub-angular" rock fragments (average size 1 cm) overlying highly 
weathered bedrock. 
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Rock Types 

The rock types to the north of the creek have been discussed 
in an earlier report (Boucaut 1967)° These are rocks of the Sturtian 
Tillite (Sturtian Age) and Tindelpina shale (Marinoan Age) of the 
Adelaide System. Similar rocks were found during the present inves-
tigations. 

Rocks of Sturtian Tillite consist of interbeds of tillite 
containing sandstone and conglomerate. 
.....The tillite is well exposed in outcrops in the creek bed, exca-

vations at the eastern margin of the site, and trenches 10, 11 
and 1J (Fig. 4) and was intersected in diamond drill :h"oles DH6, 
7, 8, 9 and 10 (Appendix B).„ In the fresh state it is a blue-
grey to light brown coloured phyllitic, medium strong to strong 
(Table.' 1) fine-grained rock with up to 50% of sub-angular rock 
fragments of sandstone, quartzite, slate, quartz, gneiss and 
limestone up to 2ft. (61 cms) in size with an average size of 
about 5 mm. The weathered rock is typically "trown and weak to 
medium strong. 

.....The sandstone is an off-white, strong, medium to coarse-grained 
(2 mm) feldspathic rock which grades in part to a brown,fine to 
medium grained (0.3 mm) strong quartzite. This rock is well 
exposed in trenches TR11 and 12 (Fig. 4-) and was intersected in 
diamond drill hole DH10 (Appendix B)„ It appears to occur as a 
layer about 6ft. (1.8 m) wide and is not nearly as extensive as 
the tillite. 

.....The conglomerate is a coarse-grained (up to 4- mm), sub-angular, 
medium strong to very strong rock with 20% medium-grained sand 
matrix. The pebbles in the conglomerate consist of quartz, 
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TABLE.!. 
CLASSIFICATION OP ROCK CONDITIONS AND STRENGTH OP ROCK SUBSTANCE 

' ROCK CONDITION TERMS 
TERM ABBRN DEFINITION 

•m 

a 

Prpeh ; • V -- X^i'vC*); 
Chemically Decomposed : (D) 
Chemically Weathered (w) 

Chemically Altered 

Extremely (Decomposed 
(Weathered 
(Altered 

( A ) 

Substance shows no effects of chemical 
decomposition. 
Substance is affected by chemical decompos-
ition, but the exact process is not obvious* 
Substance shows effects of chemical decom-
position processes which have occurred due 
to surface and near^surface agencies.such as 
^ir and groundwater. 
Substance shows effects of chemical decomp-
osition processes which have occurred due 
to plutonic or volcanic fluids. 
Substance has been reduced to material which 
shows fabric of original rock, but which can 
be remoulded, i.e. soil substance. (Classi-
fied by Unified System). 

CLASSIFICATION OF ROCK SUBSTANCES BY UNCONFINED COMPRESSIVE STRENGTH , : 

TERM ABBRN UNCONFINED COMPRESSIVE STRENGTH 
(Kg/sq.cm) (lb/sq.in) 

Very weak 
Weak 
Medium strong 
Strong. 
Very strong ; 

VW 
W 
MS 
S 
VS 

< 7 0 
70 - 200 

200 - 700 -
700 - 1800 

>1800 

£ 1000 
1000-3000 
3000 -10,000 

lOpOOO - 25 s)000 
>25,000 

m-

w 

MS-

s 

v s -

RANGE OF STRENGTHS OF SOME COMMON' 
ROCK SUBSTANCES IN THE FRESH STATE* 

EH M 3 

is 

CO CO 

o m 
wj \ rw ^ /<; EH 
-<3 , o 

tSI EH . 
K W 

W 
o EH CO 

CO 

M'V. !S5-O EH . 00 

A J \ 
EH • r , , 

- CO — 
a • 
o CO 

/ 

A 

H 

a PQ 

,2 CO" 
• EH • SS.Mi • .•• o 2 O U - ' 

<y 
•Bamples"of; fresh rock tested to Australian Standard, For,rocks . 

showing.planar anisotropy the long axis of the sample is normal to fabric 
planes. ••..••'•..•.' 

Geological Name 
• Granite 

Granite 
Schist 
Schist 

3® EXAMPLES OF USE OF CLASSIFICATION 
: Rock Condi t ion Term . • 

Fresh 
Weathered 
.• Fresh • 
Altered 

: Strength Term 
Strong, 

Medium Strong,. 
:• . Weak • 

Very .Weak ;/ : 
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tillite, slate and sandstone. The rock weathers to a yellow-
brown, limonite rich,weak to medium strong rock. This rock is 
exposed in the quarry in the south "bank of the creek terrace, 
in a road cutting about 1 000ft. (305 m) southeast of the site 
and was intersected in diamond drill hole DH10. 

i 
^he Tindelpina Shale member lies unconformably over the 

Sturtian Tillite. The unconformity is exposed in a road cutting about 
1 000ft. (305 m) southeast of the site. The shale is also exposed in 
trenches TR13 and 14 (Fig. 4). It is a brown' thinly laminated cal-
careous medium strong rock. 

Using results obtained from.drilling, back-hoe trenching and 
seismic profiles, a contour plan of the colluvium-bedrock interface 
has been prepared (Fig. 3)* These contours are based, on fairly widely 
spaced points, and thus should be used only as an indication of the 
general shape and position of the interface. 

Structure 
Bedding in the Sturtian Tillite is .nrot well developed but 

from drill core evidence and field exposures it dips at about 60° to 
the east with a general strike ranging from 017° to 030°. The Tin-
delpina Shale which lies with apparent angular unconformity on the 
Sturtian Tillite strikes generally at 024° with a 'variable dip ranging 
from 30° to 70° to the west. However, variations in strike and dip 
with folding probably occur across the site. Several gentle large 
scale folds, are exposed in a road cutting to the southeast of the 
site, and more intense small scale folding is exposed in trench TR14 
and some of the nearby road cuttings. 
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The most well developed structure at the site is the 
cleavage which strikes consistently in a north-south direction and 
dips generally at 50° to the easto It is best developed in the less 
competent slaty layers and the cleavage planes are generally smooth 
with mica developed along them. This cleavage is known to occur :••:'i? 
throughout most rocks in the area with a fairly constant strike and dip. 

Joints are common in the area, the main ones being steeply 
dipping and spaced from 2-15 cms. Joint planes are often.smooth, 
coated with limonite, clay, calcite and manganese, and often open from 
1 mm to 2 mio 

It appears that several minor crush or shear zones occur in 
the area,. In the road cuttings to the southeast of the site are ex-
posed several near vertical crush zones up to 1ft. (50 cms) wide but 
with no apparent displacement. The diamond drill cores showed several 
crush zones up to 4ft. (1.2 m) wide to a depth of about 40ft. (12 m) 
below the rock surfaceo ^he relatively large niimber of crush seams in* 

x. the area is probably associated with the Eden-Burnside Fault Zone. 
This is thought to be a near vertical thrust fault. (Bagot and Risely 
1966)o 

Seismic Activity 
The most recent movement along the Eden-Burnside Fault was 

on the 1st March 1954- with a maximum recorded magnitude of intensity 
8 on the Modified. Mercalli scale (Kerr-Grant 1956). The duration of 
the earthquake was short, probably about 2 or 3 seconds near the epi-
centre but material damage to many buildings was caused. The epi-
central region was found.to be an elongated strip over the Eden-Burn-
side Fault scarp near Darlington. It was concluded that small move-
ments (2-5 cms) at shallow depth along this fault caused the eapth-



quakeo This was the first recorded earthquake near the city of Adelaide 
for about 100 years and it is impossible to predict when or if another 
movement will occur along this fault0 Experience has shown that build-
ings founded on rock suffer less damage than those located on soil® 

Weathering 

Investigations have indicated that the bedrock has been con-
siderably affected by chemical weathering to a depth of from 1ft„ (30 
cms) to 40fto (12 m)0 

Chemical weathering is the decomposition of rock minerals, 
mainly by the circulation through open joints and cle,a-va'ge planes and 
along permeable crushed zones, of grrfl^tcontaining atmospheric 

J ? . 

gases and organic acids„ Hence^fhe large variation in depth of wea-
thering across the site^J^-'&onsidered to be due to variations in the 
degree of openness of^he joints and cleavage planes0 

There i^iio apparent pattern in the depths of weathering and 
' i ' 

it is inferred that .^'complex arrangement of weathering products with a 
wide range of^physical properties can be expected, particularly on the 
north sic^ of the creek crossing the sitea The Bedford Park Teachers' 
Colle^' some 1 200ft„ (366 m) nqrtheast of the site is founded on simi-
lar rock types, and this large variation in degree of weathering also 
occurred in this area (Stapledon and Steel 1965)° 

Table 1 shows the effect of weathering.on the strength of 
the rock. 

Groundwater 
No springs or swampy ground occur at the site and the creek 

running through the site only flows during the winter months. The 
water table during the winter months lies at about RL.295ft„ (90 m) 
at the eastern side of the site and falls to about RL.250 (76 m) at 
the west of the site0 From Ws*ter levels measured over the past three 
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year s it appears that the water table can ̂ all by up to 7ft. (2m) 
during the summer months. 

Thus it is not anticipated that the water table will be cut 
in any excavation above at least RL.295ft. (90 -m). However, small 
quantities of "perched" water could be encountered in excavations in 
the large; ,'thicktte.sisl Mv:c'0'lii&VitiS.: toonor thi' ofa^hfe^'c^eek. 

RESULTS OF SEISMIC REFRACTION SURVEY 

Six seismic refraction traverses were carried out over the 
site during this investigation. Six seismic refraction traverses were 
also carried out during previous investigations (Kendell 1967). Detail 
of the seismic investigations are given in Appendix A. 

Reasonably good correlation was obtained between the .types 
of material encountered in drill holes and the seismic velocities. 

The following generalisations have been made; 
Seismic Velocity (ft./sec.) Material shown in Drillholes 
up to 3 100 Golluvium 
2 500 - 7 500 Tillite completely to 

moderately weathered, 
greater than 7 500 Tillite slightly weathered 

to fresh. 
Seismic velocities in the range 2 500ft./sec. to 3 100ft./ 

sec. were obtained in both colluvium and highly weathered to com-
pletely weathered tillite. ;23sus-where colluvium overlies slightly 
weathered to .fresh tillite, the boundary can be indicated by seismic 
refraction methods, but where colluvium overlies highly weathered 
tillite, seismic refraction methods do not give a clear indication of 
the colluvium bedrock interface. It should be noted that below the 
water table a minimum velocity of about 5 000ft./sec. (the velocity 
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of water) is obtained. Thus where low velocity material (such as 
highly weathered tillite) occurs below the water table it will have 
an apparent velocity of about 5 000 ft./sec. 

The seismic refraction results have been summarised on 
Sections A-A°, B-B', C-C', D-D', E-E ', G-G1 (Figs. 5,6,7,8 and 9) and 
are used as the basis for interpretation between drillholes candaBrurH;. 
face exposureso 

The seismic velocities obtained are largely related to the 
strength of the rock, and this can be used as a guide to theieaBje-.of- ex-
cavation, that is, whether the material can be ripped by heavy duty 
tractors, e.g. a Caterpillar D9,. or will require blasting,, 

It is considered that material with a seismic velocity of 
less than about 6 000fto/sec<> would be readily rippable while from 
6 000fto/seco to 7 OOOft/sec. would be difficult to rip and greater 
than 7 000fto/seCo would probably require blasting. 

i 

FOUNDATION AND EXCAVATION CONDITIONS 
Inferred contour lines of the upper surface of the bedrock 

are shown on Figure 5 and depth to bedrock is shown in the geological 
cross sections (Figs, 5,6,7,8 & 9) • It can be seen that bedrock lies 

» 

close to the surface on the area to the south of the creek and alon'g 
the eastern margin of the site, which is in direct contrast to the 
rest of the site where bedrock is covered by up to 57fto (17.4 m) of 
colluviul and alluvial deposits0 

The excavation and foundation conditions as observed in the 
t 

cores from the ten diamond drillholes drilled over the site are summ-
arised in Table 2, The suggested type of foundations is intended 
only as a guide to the foundation characteristics at this site and 
does not necessarily exclude alternative foundation designs. 
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It is thought that near vertical batters in any excavation 
on the site would be relatively stable during construction,, But where 
the batters are to be permanent they should be at slopes of 1 on 1 
(45°) in soil and 1 on 0.5 (63°) for rock. 

2 

B.J. MORRIS 
BJMsFdA GEOLOGIST 
28.2.72 ENGINEERING GEOLOGY SECTION 
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TABLE 2 

SUMMARY OF EXCAVATION AND FOUNDATION CONDITIONS 

Diamond 
Drill 
Hole 

R.L. at 
Surface 
in feet 

Vertical Depth 
in feet 

From To 
Condition jpf Rock Excavation Conditions Suggested Foundations 

DHo 1 302o28 0 ' 57 -Colluvial deposits' > Readily-excavated with Cast "in situ'.' piles 
earth moving equipment. to 65fto and grout-

ing from 65ft. to . 
85ft. 

57 65 Moderately weathered Friction piles 
highly weathered, frac- should find refusal.. 
tured weak shaleso in the colluvium. 

65 85 Moderately weathered, . Probably rippable with 
•fractured weak shales. blasting near bottom0 

85 96 o75 Fresh^strong shale. Blasting required.' 

DHo 2 324.28 0 

' 55 

36 

35 

36 

65 

-Colluvial deposit. 

Slightly weathered and 
fractured medium 
strong tiilite. 
Slightly weathered and 
fractured strong to 
medium strong tillite» , 

Readily excavated with--
earth moving-equipment. 
Probably rippable. 

Blasting probably re= 
quired. 

• 

Cast~'"in situ" piles 
to 36ft. 
Friction piles 
should find refusal 
in the colluvium. 
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DH. 3 336.8 

DH . 4 308.46 

P 
10 

35 

50 

10 Colluvial deposit, 
35 Highly weathered, 

fractured weak slate 
and tilliteo 

50 j Slightly weathered to 
highly.weathered, 
fractured strong to' 
weak tillite. 

69 Fresh to slightly • 
weathered strong til-
lite and'conglomerate, 

0 28 Colluvial deposit, 

28 

45 

60 

45 Highly weathered weak 
fractured tillite0 

60 . Moderately weathered 
fractured medium 
strong slate and sand-
stone . 

72.8 Fresh to. slightly 
weathered strong sand= 
stone. 

Readily excavated with 
earth moving equipment. 

Probably rippable0 

Blasting required.. 

Readily excavated with 
earth moving equipment 

Probably rippable with 
blasting near bottom. 

Blasting probably re< 
quired» 

Cast "in situ" piles 
to 35fto with grout-
ing from 35ft. to 
50fto or cast "in 
situ" piles to 50ft „ 
Friction piles should 
find refusal at a 
depth of between 10 
and 35fto 

Cast "in situ" piles 
to 45ft. wi'ifih grout~ 
ing from 45ft. to 
60ft. or cast "in 
situ" piles to 60ft. 
Friction piles should 
find refusal in the 
colluviunu 
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324.69 

554.75 

310.64 

0 9/ 

9 22" 

22 46 " 

0 : 

14 

14 48.3 

0 19 
19 22 

• 22 41 
51(?) 

41 56.3 
(51?) 

56.3 

Colluvi al deposit, 

Moderately to highly 
weathered fractured 
medium strong to weak 
tillite. 
Fresh to slightly 
weathered medium 
strong tillite. 

Colluvial deposit. 
Highly to moderately 
weathered/fractured 
•weak tillite. 
Slightly weathered to 
fresh strong tillite. 

Colluvial' deposit. 
Highly weathered weak 
fractured siltstone. 
Slightly to highly 
weathered strong to 
weak sii-tst.one and 
tillite. 
Slightly weathered 
medium strong to 
strong tillite. 

Readily excavated with 
earth moving equipment. 

Cast "in situ" piles 
to 22ft. 
Friction piles should 
find refusal at a 
depth of between 9 
and 22ft. 

Blasting probably re-
quired. 

Readily excavated with 
earth moving equipment, 

Blasting probably re-
quired. 

Readily excavated with 
earth moving equipment, 

Probably rippable with 
some blasting. 

Blasting probably re= 
quired. 

Adequate foundations 
occur at a depth of 
14ft. 

Cast "in situ" piles 
to 22ft. with grout-
ing below 22ft. 

Friction piles may 
penetrate the collu-
vium but should find 
refusal close to the 
upper surface of the 
siltstone. 
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DHo 8 302.48 0 
12 

16 

12 
16 

25 
35(?) 

Colluvial deposit. I 
Highly weathered weak 
fractured .tillite. 
Moderately to slight-
ly weathered, medium! 
strong to weak 
tillite. 

Readily excavated with 
earth moving equipment. 

Probably rippable. 

Case" "in situ" piles 
to 16ft. with grout-
ing below 16ft. or 
cast "in situ" piles 
to 35ft. 

25 
35(?) 

48.8 Fresh to slightly 
weathered strong to 
medium strong tillite. 

Blasting probably re-
quired. 

Friction piles should 
find refusal close to 
the upper surface of 
the tillite. 

-

DH. 9 299o24 . 0 
,17 

17 
37 

Colluvial deposit. 
Highly weathered weak 
to very weak fractured 
tillite. 

Readily excavated with 
earth moving equipment. 

Cast "in situ" piles 
to 37ft. with possi-
bility of grouting 
to 49ft0 

- 37 Slightly weathered 
medium strong tillite 
with weak seams up to 
1ft, wide. 

Blasting probably re-
quired with some rip-
ping near the top. 

Friction piles should 
find refusal within 
the highly weathered 
tillitd at a dept^of 
from 17 to 37ft. 

DH. 10 319.53 0 
3.5 

3-5 
11 

Colluvial deposit. 
Highly weathered frac-
tured weak to very 
weak tillite. 

Readily excavated with 
earth moving equipmeht. 

Cast "in situ" piles 
^o-Hft. with grout-
ing from 11ft. to 
26ft. or cast "in 
situ", piles to 26ft. 

11 26 Slightly weathered to 
highly weathered, med-
ium strong to weak 
tillite. 

Probably rippable. Friction piles should 
find refusal within 
the weathered tillite 
at a depth of from 
to 26ft. 

26 51 Fresh to slightly 
weathered strong to 
medium-strong tillite 
and conglomerate. 

Probably retired bla-
sting' may be' rippable 
with difficulty. 

• f 
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DEPARTMENT OF MINES 
SOUTH AUSTRALIA 

Rept.Bk.No. 72/11 
G.S. No. 4783 
D.M. No. 1196/71 

REPORT ON A SEISMIC REFRACTION SURVEY'.AT FLINDERS 
• . MEDICAL CENTRE SITE, BEDFORD PARK, S.A. 

Client: Public Buildings Department,'S.A. 

• • . ABSTRACT 
Three layers with seismic velocity • 

ranges 335 to 900 metres per second; 760 
•to 2270 metres per second and greater 

• than 2500 metres per second corresponding 
to colluvium, weathered tillite and 

' ' unweathered tillite respectively are 
• shown to persist beneath the site of the 

proposed Flinders Medical Centre, Bedford 
Park, S.A. 

• ' Seismic profile interpretations_show 
reasonable agreement with investigational 
drilling, allowing for the fact that there 
is no distinct change in velocity between 
the weathered tillite and the colluvium. 

• •INTRODUCTION 
•/ As part of the geological investigation of the proposed 

excavation for the foundations of the Flinders Medical Centre at 
Bedford Park, a seismic refraction survey was requested by the 
South Australian Public Buildings; Department in conjunction with 
a <geological investigation by the Engineering Geology Section of 
the South Australian Geological Survey. The survey was carried 
out between the 22nd and the 30th November, 1971. 

The purpose of the investigation was to determine the ' 
'depth and degree of weathering and delineate the unweathered 
bedrock profile. The velocities of the overlying weathered 



material give an idea of their rippability. 
The site of the survey area was occupied by abandoned 

gardens., old concrete foundations and small quarries. The area . 
was bounded on-.the east side by the Flinders University Road and 

on the west side by residential houses . The location of the si he 
i 

is,shown in drawing No. S9598 
• " GEOLOGY 
The geology of the area is being determined from 5 diamond 

drill'holes, trenches and surface mapping by B. Morris (Geologist, 
Engineering Geology Section). 
, ' The area consists essentially of Sturtian Tillite of the 

Adelaidian underlying recent colluvium deposits. The tillite 
consists mainly of shale,. siltstones and sandstones, quartzite, 
and conglomerates. : The recent colluvium deposits consist of 
claysoil, gravel, sand and rock fragments. 

;, : The Eden - Burnside fault is located northwest of the 
V , 

site under investigation. -
. PREVIOUS GEOPHYSICAL WORK 
' In 1967, six refraction traverses were surveyed just north 

of 'the present survey site and the interpreted results were compare 
with drill hole data. (Kendall, -1967). comparison showed three -
distinct-velocity ranges, which are given below: 

VELOCITY RANGE (feet/sec) 
(305 to 457m/s) 

LITHOLOGIES - Interpreted from 
Drill hole Data 

'1 000 to 1 500 feet/sec 
'- . (-305 to 457m/s) 

{>2 200 to 5 300 feet/sec ' • (671 to 1 615m/s) 
' 9 500 to 14- 500 feet/sec • , (2 896 to 4 420m/s) 

Completely weathered material 

Recent Colluvium Deposits and 
weathered Tillite 
Slightly weathered to fresh Till 



1 ^ 

'•' The • colluvium had velocities ranging between 2 200 to 3 000 

feet per second (671 'to 914m/sec) , and the weathered tillite had 
•velocities ranging between 3 COO to 4 500 feet per second (9^4 to 
1'. '372m/s). 

Four gravity traverses surveyed in 1963 "bo delineate the 
Eden-Burnside F a u l t Zone, Bagot and'Risely (1966), resolved the 
fault within 100 feet' and located it to the northwest of this . 
foundation site.' Possible seismic activity along this fault must 
be.considered as shearwaves could, affect the hospital's foundations 
if.design precautions are not taken in the planning of the building 

. SURVEY PROCEDURES 

. ' .'The seismic refraction spreads were laid out to include 
both building foundations sites, and the"locations of diamond drill 
holes. .' ' • • 

The spread lengths and corresponding geophone spacings 
'itre varied to accommodate the foundation site length, the probable 
" depth, to basement, (fresh rock) and the restrictions due to the 
• i'.-.V. • '•' • • • 
'Flinders University Road and residential houses. 

'' 7 ' a Texas- Instrument 7000B, 24. channel recording seismograph 
Vi, ' ' v.- " | . 
.mounted'in a land rover, .was used to record the first arrivals for 
the, full length spread in all cases and for weathering spreads • 
(geophone spacing 5 feet, (1.52m) overall spread length 115 feet 
(35'052m)) at intervals' along the main spread.. 

77 ' -The geophone spacings for each separate spread are given 

below:— 



• ( 

Line Number .Geophone Spacing Length of Spread 
10 feet (3.048m) 230 feet (70.104m) 

. 2E . 20 feet (6.096m) 460 feet (140.208m) 
3 E 10 feet (3.048m) 230 feet (70.104m) 

' 1N 20 feet (6.096m) • 460 feet (140.208m) 
• v 2N (Southern Spread)' 15 feet (4.572m) 3^5 feet (105.156m) 
• " 2 N (Northern Spread) 20 feet (6.C96m) 460 feet (140.208m) 

5 N 30 feet (9.144m) 690 feet (210.312m) / 

t
:'f\ The shot points were located in the following positions:-

. (i) At the centre of each spread, the nearest geophone 

( . .distance being half the'geophone spacing. 
' (ii) At the end of each spread, located at the end geophone 

• •":.• " position. The geophone was moved half the geophone 
•"' Y • spacing, from the shot point,, and returned to its 

original position after shot was fired. 
• Y"< • (iii) At a distance of 50'or 100 feet beyond the ends of 

' each spread, dependent on the spread length and location, 
, ;; , ( i v) On Lines 2N (Northern Spread) and 3N, shots were fired 

}•'•'.: ' .. s. ' m i d w a y , between geophones 6 and 7 and 1 8 and 1 9 

•' •• respectively. • " 
•Weathering spreads were fired, where necessary, at 
shot points', for near surface velocity and additional 
data. 

• ... i lb 'to 3 lbs of AN60 gelignite was . used at the 
' respective shot points, to.provide the necessary 
Y' ' seismic energy. -Shot point drilling'was requested at 

extra expense; by the Public Buildings Department 

.i jj..r '• 'I J* 

T :• 

''.I'. 



to reduce the noise level on spreads 3^ and 3N due 
to the close proximity of residential houses. 

RESULTS AND INTERPRETATION 

The time-distance curve for each profile was plotted. The 
intercept times and the velocities of the upper layers were obtained 
directly from the time-distance curves of the main spreads and 
weathering spreads. 

The Reciprocal method of Hawkins (1961) was used to determine 
a corrected velocity for the high velocity layer and. any lateral 
variations. The profile of the high velocity interface was 
determined from the time depth for each geophone position, after 
stripping off the upper layers using half intercept times. The 
depth for each geophone position was obtained using Hawkin's 
nomograph of depth conversion applied to the appropriate velocities. 

' The- localities of the spreads are shown on drawing No. 72-36 
with individual profiles being shown on separate drawings together 
with any drill hole data. Drawing numbers 72-9 and 72-10. 

All spreads show a very thin soil profile with velocities 
less than 1 000 feet per second (304.8m/s). 

The 1 000 ft/sec (304.8m/s) lens on the northern side of the 
Line 1N drawing'No. 72-9 correlates with a cinder dump. The soil 
profile generally overlies a relatively thin undulating composite 
layer h a v i n g velocities ranging from "1 100 to 2 960 feet per second 
(335 to 900m/s), with a mean and standard deviation of 37 .. 

determinations of 1 879 and 480 feet per second (573 and 146m/s) 
respectively. This layer probably correlates with colluvial deposits 
On line 2E, drawing No. 72-10, a small layer of-material having 



velocity of 4 000 feet per second (1 219m/s) was detected on the 
weathering spread at the eastern end of the spread. This correlates 
with w e a t h e r e d siltstone with rock fragments, as logged by B . Morris 
in diamond drill hole DDH6. 

•• ' An intermediate layer of variable thickness is present on' 
all the spreads. The velocity of this layer ranges between 2 800 
to 7 460 feet per second (760 to 2 270m/s); the mean and standard 
deviation of 27 determinations was 4 793 and 1 168 feet per second 
(1 461 and 356m/s) respectively. • These probably correlate with 
weathered tillite. A lens of material having a velocity of 2 940 
feet per second (896m/s) situated beneath the creek on line 2N 

correlates'with an Alluvial Deposit.. 
The lower layer, or high velocity 'basement1 which is 

'assumed to.Correlate with fresh"and Tor slightly weathered tillite 
shows lateral velocity variations and an uneven refraction interface. 
The marked highs on the profile probably correlate with harder 
band's, which have not been completely resolved. 
, f 1 i 

'- The lateral variations of the basement are considered to 
'represent lithological'changes, correlating with dipping beds. 
The' variations tentatively show three possible ranges of velocity, 
which may correlate with the following lithologies: 
:HMGE feet per sec. MEAN feet per sec. STANDARD feet per sec. LITHOLOGY 

DEVIATION 
5 330 to 7 300 • 6 440 (1 963m/s) 607 (185m/s) Siltstone & 
(1 625 to 2 225m/s) , tlllill 

shales' 
o 

8 420 to 9 900 8 740 (2 664m/s) 615 (187m/s) Sandstone^ 
.(2 566 to 3 017m/s) , ) 3 
'10 350 to 14 300 12 130 (3 697m/s) 1 324 (403.55m/s) Quartzite)£ 
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CONCLUSIONS AND RECOMMENDATIONS 
The velocities- of the layers resolved in the area correspond 

to similar velocity ranges as delineated by Kendall (1967). 
The velocity and depth results at the intersections of each 

line show small discrepancies, which probably indicate that the rock 
formations have anisotropic properties. 

The correlation of the interpreted profiles with the drill 
hole :data is satisfactory, but discrepancies do occur. 

The refraction .boundary between the weathered tillite and 
the colluvial deposits is not distinctive, as there is a velocity 
overlap between the, two lithologies. 

It is recommended that for future surveys of this type 
inside the metropolitan area, that all shot holes be drilled to 
a depth of 10 to 12 feet (3.048 to 3-6576 metres) before firing. 
This cuts down noise and earth displacement which can be a nuisance 
•to the public. ' • 

R.A, GERDES 
ASSISTANT SENIOR GEOPHYSICIST 
EXPLORATION GEOPHYSICS SECTION 

RAG:AM 
25.1 .1971 
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Logs of Diamond Drill Holes, photo-
graphs of cores and explanatory notes 



P R O J E C T ^ / / / V 0 E R S M E D I C A L CE/Vm. 

FEATURE. F O C / M O / i r / O W S 

LOCATION 

DEPARTMENT OF MINES SOUTH AUSTRALIA 

DIAMOND DRILL HOLE 
SECTION 601. HUNDRED ADELAIDE.. 

CO-ORDINATES 
ANGLE FROM HORIZ. 90". DIRECTION 

HOLE NO. Q.H. / 
S E R I A L No. 

R. L. Surfoce .302 23 .FT. 
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DEPARTMENT OF MINES SOUTH AUSTRALIA 

Fl/NO£RS /H£P<CAL ^ATSfLOG PROJECT., 

FEATURE. FOUMDAr/O/VS . 

LOCATION a S O F O X O P A X * 

HOLE NO. 

S E R I A L No. 

SECTION 60J 
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DEPARTMENT OF MINES SOUTH AUSTRALIA 

p r o j e c t ^ ^ ^ ^ c ^ ^ L O G OF DIAMOND DRILL HOLE 
FEATURE. F O U A t Q A r t O N S . . C S T N A ' T E S ' H U N D R E D '. 
LOCATION ' B W O M P A & K ANGLE FROM HORIZ .90 ° . DIRECTION 

1 

HOLE NO. D H 2 . 

S E R I A L No. 

R. L. Surface 324 :28 .FT. 
R.L. Collar 324.4-2 .FT 
Datum 105-7. Bei.owMSJ 

DESCR I PT ION OF CORE 

(2) _i I ffl • I CORE O STRENGTH SIZE R5 TERM I DEPTH LOG 
Ot < Ŝ O-1. FT. 

FRACTURE 
LOG 

1 4 16 64 

S T R U C T U R E S 
. JOINTS, VEINS, SEAMS, 

HEARED ZONES .CRUSHED ZONES 

LIFT 
CORE 
LOSS/i 

10 
5 50 

or. < O Qi-J 
W A T E R (T ) 

PRESSURE V F 
TESTS _ 

LUGEONS O 
0.5 | 5 ' . ° 50 

S i> 

6 \ «) 0 Nuj 

t ̂  & 
C>s 
5 lit I 
c v f ' ^ 5 

4 * 

njQ $ to G 

GFA J- is main it/ 
moderately fo 
high/y weathered 
snate sifts tone, 
and rme> -grained . 
sandstone 
between O and20 

. f t ', green/sh-arey 
and brown f/ne. 
a rained sandstone.. 
with numerous 

smaff erratics 
bettfe&n 20 ancf\ 
3S S ft. Grove/ 
max. Size. >50mm. 
main/u < 2Smm. 
Sub-rounded. 
ClAYSO/J. of fen 
contains up fo 
fo7o tjiob/u fo 
compfeteiu 
weathered sho/e 
fragments fo 
ot ft. r h i c / g t j & \ 

10 

Si 
20: 

Sis* 
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© ROCK SUBSTANCE. 
S T R E N G T H T E R M 
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V W - V e r y W e a k 
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Applicable 

FRACTURE LOG 
1 4 16 64 Natural fractures per foot of core 

® 

12 3 3 3 . Equivalent length of core in inches 7 i5. 
(3-5) Maximum .effective pressure (bars) 

reached during test. 
• Min. = Minimum value. 

Substances with soil properties remoulded ond classified by Unified System. 

ENGINEERING GEOLOGY SECTION 

DR I LL No. 14- . 
T Y P E . L 
DRILLER K.Hr.US9 
START.2!"Feb. '67 . 
F I N I S H S 4 " F E B ' ' 6 7 : . 

SHEET . / . OF . / . 

LOGGED 
G..T. Roberts. 
DATE 10"Mar'67. 
T R A C E D M A S . 
C H E C K E D . 

DRG ' NO. S 5939Ho6 
P.F. N? S502.7D MB 



FL/A/O£#S Medical 
PROJECT.CCNTTE.. . 

FEATURE Fo UMOA R / oa/s. ' 

LOCATION Bejdford Park. 

DEPARTMENT OF MINES SOUTH AUSTRALIA 

LOG OF DIAMOND DRILL HOLE 
SECTION 60/. HUNDRED A p E L AIDE. 

CO-ORDINATES . . 
ANGLE FROM HORIZ . .90'. 'DIRECTION 

HOLE NO DH3. 
S E R I A L No. 

R. L. Surfoce 336 (30 . FT 
R.L. Collar 336 89 .FT. 
Datum IQ5- 7. BelowMSL 

DESCR I PT ION OF CORE 

:) _J I CO Tcoi._ 
S ; 9 S T R E N G T H S I Z E T E R M LOG 

1 4 16 64 

S T R U C T U R E S 
JOINTS , VEINS , SEAMS , 

SHEARED ZONES,CRUSHED ZONES 

LIFT 
CORE 
LOSS'/. 10 5 50 

-1 W 
A/o Core. 

fcs 5 v . Q 
u j Clayso/l medium to high piastic 

^U) jO *ty% brown S% grave/ 5/ight/y ca 

>0 
\ r 

Mainly slates with fine 
grained sandstone bands 
between 12 and /6f! Grey 
and tight brownl becomi-
ng h^tit pur-pie below 2/ft. 
Cfeai/oqe we// dove/oped-
dips 35° 

i X XI 

V 

^ I S | 

^ 3 ̂  ? 
SS' -gr 

Tillite consists of state 
One! Fine grained son-
e/stone with many 
smat// cerrotics < /Ocm. 
Red-brown to 355Ft 
then grey. Co/careocs 
between 37-5 ana/ 
46 ft. 

Sandstone, coarse 
graincc/, brown to SO 
Ft( then grey brown. 

Conglomerate, Fine 
grofnedtb/ue grey. 

State with numerous 
erratics From O-/ toO-3 
ft. diameter. 

N.X.. 

10 
Ho 

30 

Bedding and Joints dip 35 to 45°. 
Joints spaced main/y O / to O S Ft. 
m slate OS Ft. in sandstone plan-
or smooth grey and red c/oy 
coatings, rootlets to //Ft. 

* 0-25Ft. thick, clayey, crushed 
seam. 
Crushed seam 0-2Ft. thick at35. 
Joint at $0' C/ay coated c/ayeyt 
weathered' crushed seam. 

Red and grey c/oyey 
am a/ 

crushed _. . _. . . .. _ _ _ jrtv?*. 
C/oyed, crushed seam wi/h 
Qn r oot/ets. ' . 

Joints spocee/ 02S to OS ft 
mo/n/y p/anar, 

— th/n c/ay coat/ngs rare ca/ct'fe. 
Dip 45° 

SO-

60 

Joints spaced O 05 to OS ft. 
Sub-p/anart sub-horizontat to 
dip 25° 

Clayey, crushed seam. 
Bedding at 25' to 35°Joints 
at main/y 25 to 45° Few 75'to 
90" spaced mainly O-PStoO-,"* 

planarm open extensive 
11 monite coatings 0-02Ft. 
thick near 52Ft. 

Joints dip subhoriTontal to 
35 'Few to 75-90° space J OS fo 
/ 5 ft. Extensive mu/tip/e ca/ci-
te vems up to 0 02ft thick. 

W A T E R 
P R E S S U R E ^ 

TESTS „ 
LUGEONS 1 ° 

' 5 10 0.5,' 50 

TE.STi'P 

76 End of Hole 69ft 

ROCK SUBSTANCE 
S T R E N G T H T E R M 

VS-Very Strong 
S-Strong 
MS-Medium Strong 
W - W e a k 
V W - V e r y W e a k 
SO-Soil properties 

© 

F R A C T U R E LOG 
I 4 16 64 Natural fractures per foot of core 

® 
12 3 3 3 Equivalent length of core in inches 

T 16 

(3-5) Maximum effective pressure (bars' 
reached during test. 

. Min. = Minimum value. 

Substances with soil properties remoulded and classified by Unified System 

ENGINEERING GEOLOGY SECTION-.:. 

DRILL No. PD24.. 
TYPE Miodritt.. 
DRILLER fC. Kruse. 

'67 
FINISH I"Mar '67 

SHEET . / . OF . / . 

LOGGED 
G. T. Roberts. 

DATE I4~ApRil'67 
T R A C E D M . A . S . 
C H E C K E D . 

DRG. NO S 5 9 4 0 * 4 . 6 

P.F.N9 SS02.7D MB 



- . DEPARTMENT OF MINES SOUTH AUSTRALIA 

project.f l o g of diamond d r i l l ho le 
R- SECTION 601. HUNDRED A O £ L A I O £ . 

FEATURE. F O U N D A T I O N S . . CO-ORDINATES 
LOCATION Beop-offo P A R K . ANGLE FROM HORIZ. 90". DIRECTION . -

& 

HOLE NO. D.H.5. 
SER IAL No. 

R. L. S u r f o c e . 3 2 4 ' 6 9 f T . 
R.L. Collar 32 5'4S> FT. 
Datum 105-7. Bnow M.S.L 

(2 ) _, I C O I CORE ' 
O S T R E N G T H S I Z E 

D E S C R I P T I O N OF CORE T E R M DEPTH LOG 
4/1 < ;FT. 

F R A C T U R E 
LOG 

1 4 16 64 

S T R U C T U R E S 
JOINTS, VEINS , SEAMS , 

SHEARED ZONES.CRUSHED ZONES 

LIFT 
CORE 
LOSS* 10 
5 50 

W A T E R ( X ) 
PRESSURE ^ 

TESTS 
LUGEONS 

0.5 | 5 

A/o Carta 
Fit/. c/oybv 

NXC 

A/o CORE. 

Fill. grovel/y. 

s v. 
VI g 

00 
(fck 
g 
K 
t § 
vi 
a 

^ p 

t> 
v 
t. 

{ 
0 
R 
^ 
9o> 

Gha v£L _ ex ces s c/ayey fin - . 
es. Mox™. grove/>50rnm. • 
Grove/ Ts moin/y mod-
erate/y to highly tvea-
thered stater sub-
rot*nc/oc/ 

Ve 
-ab> 

Tillite, consists of phyfi-
fe and s/ato.grey to 
purple-gray with scatt-
ered erratics main/y 
<lOm.rn. but max. 
Thin (>O lft.) ca/careo-
ut bands and slightly 
calcareous throughout 
Clea\soge poorty to 
modorot&ty cfe\seiopedt 

dips 35-40' 

30 _ 
•1/ 

/ 

9 - o 

s a 

60 

70 

Joints dip 40°to 60\few 90t 

spaced main/y 0 05 to 0 -2SfA 
Rough to smooth with some 
s/ichen sides. Open to weok/y 
cemented main/y compteteA 
coo teat with ca/cite an at 

Crushed tone with soft co/ci 
\(0-5ft) 

Sheared zone with soft ca/cite 
(OS f t ) 

v0-08ft crushed, weathered 
\ soam. 
•Joints dip 30° 60-70'spaced 
moin/y 02 to OS f t Max ./-25ft. 
planar Smooth /imonite ana 
manganese coatings. 
Joints et/p subvertica/ a t S J t 346. 
,36,37ond44ft. Rough or hack/y, 
/imoniie coated. 
Grey ctoy in fit/ 0-0z>ft thick in 
join a* 7S-80" 
Rootlets. 
Joint at 70°with ca/cretec/ and 
high plastic ity day. O OSft 
thick. 

END OF HQL£ 46Ft. 

rt 
A/o-
S7 r.o. 

® ROCK SUBSTANCE 
S T R E N G T H T E R M 

VS-Very Strong 
S-Strong 
MS-Medium Strong 
W - W e a k 
V W - V e r y W e a k 
SO-Soil properties 

© 

C O N D I T I O N T E R M F'esh 
Decomposed 
Weathered 
Altered 
Not 

Appl icable 

F R A C T U R E LOG 
1 4 16 64 Natural fractures per foot of core 

® 
12 3 3 3 Equivalent length of core in inches 

J W5 
(3-51 Maximum effective pressure (bars) 

reached during test. 
Min. = ' M i n i m u m value. 

Substances with soil properties remoulded and classified by Unified System 

ENGINEERING GEOLOGY SECTION 

DR I LL No. D O 2.4 . 
TYPE . A / F I N C D R / I T . 
DR I L LER A A R U J E 
START. 7 Mor'6 7. 
F I N I S H 9 Mo f 6 7 . 

SHEET J . OF .' /. 

LOGGED 
C.T.Roberts. 

DATE /J April '6? 
T R A C E D M . A . 5 . 
C H E C K E D . 

DRG. No. S59 4 2*o4 
P.F.N* SS027D MB 



r • 

. • v;-

A** u-' 
I • ." 

; A.. r 

•'"••' ''•.', f i,?;. DEPARTMENT OF MINES SOUTH AUSTRALIA 
project.FLINDEĴ  ME.DICAJ. centre LOG OF DIAMOND DRILL HOLE 
FEATURE. FOUNDATIONS . ' • ̂ 'ON 601 • HUNDRED ADELAIDE 
LdCATioN BEPFQRD fiftftK . 

HOlfflO. DH6 
S E R I A L N o ( ) Z Z / 7 Z 

D E S C R I P T I O N O F C O R E 

C D I C O R E 
,TRNGTH SIZE 

j — 

COORDINATES 
ANGLE FROM HORIZ . :8.0" DIRECTION 

R. L. Surfoce 3 3 4 " 7 5 .FT: 
R.L. Collar . .FT. 
Datum IQS'7ft below ( U S J _ 

w 
F R A C T U R E 

_ ^ | T E R M I D E P T H L Q G L p G 

8$ kS^S^FT. 64 
S T R U C T U R E S 

. J O I N T S , VE INS , SPAMS , 
SHEARED . ZONES .CRUSHED ZONES 

LIFT 
CORE 
LOSS2 10 

_ L 2 2 J 

ip 

z Ui a a£ 

2 

Ovj=J 
3 ' ac 
UlUJ HOP 
sgg 
^C J K o«o < 

j." iV. . 

Galcrete and creainy broum 
silt soil with, weathered 
rock fragments. 
Limy, silt soil orid siltstone 
Fine grained .siltstone with ' 
up to 10 %> rock fragments 
up to 5cm (average 0-5 cm) 
in size of quartzite, siltstoneJ^S 
gneiss, limestone, sklte,grcmit 
quartz and pyr i te . ^ 

s Tillite is ca lcareous pinkish[\ 
brown near top of hole 
grading to bluish grey near 
bottom. >'•'•• 
Complex sedimentary 
structures are common.' < :• • 
Rock fragments of f e n 
more weathered than the 
rock . 

S S 
s s 
V 

'' ROCK SUBSTANCE 
S T R E N G T H T E R M . 

V S - V e r y Strong 
S-St rong , : 
MS—Med ium Strong 
W - W e a k 
V W - V e r y W e a k 
SO-Soi l properties 

NMLC; 

20 

so. 

Cleavage dips 45* with planes 
infilled with lime and clay at 
top, below planes a r e coated 
with black manganese. 

Rock is discoloured e i ther 
s ide of Joint and cleavage 
planes. 
Bedding not obvious, but 
appears to dip at 60? 

Joints dip at 75" 

Fracture rone. ' 
Red si l t and manganese codts 
cleavage and Joint planes 
dipping from 20° to 90* 

Numerous joint and cleavage 
planes filled with calcite. 

END OF HOLE 483ft. 

© 

GY FRACTURE LOG 
1 4 16 64 Na tura l fractures per foot of core * I«t • 1 * I * 

1 2 . 3 j 3 Equiva lent length of core in inches 
T 16 . 

(3-5) M a x i m u m effect ive pressure (bars) 
„ ' * " . ' reached dur ing t e £ . 

• M i n . — M i n i m u m value. • 

Substances with toil properties remoulded a n d classif ied by Un i f ied System 

W A T E R ( 2 \ 
P R E S S U R E w 

T E S T S 
LUGEONS S 50 

ENGINEERING GEOLOGY SECTION 

D R I L L No . . .15 . TYPE ÎNDRlLL. 
DRILLER H»ASCHMONEIT 
S T A R T . 3 N O V . . I 9 7 J 
F I N I S H I O N O V . 1 9 7 1 

S H E E T . 1. O F . I 

L O G G E D 
B J . M O R R I S 

D A T E , I O N O V 1971 
T R A C E D J M . B . 
C H E C K E D S l T • 

DRG. No. S 9 5 6 3 JU& 
P.F.N* 55027D MB 



I' ":v 

DEPARTMENT OF MINES- SOUTH AUSTRALIA 

PROJECT. FLINDERS MEDICAL CENTRE L O G O F 

FEATURE. FOUNDAT IONS . 

LOCATION B E p F O R D P A R K 

HOLE NO. D.HJ. 
SERIAL NO. 

••v. " 4 SECTION 6.01 •. HUNDRED A D E L A J D E 

DESCR I PT ION : OF CORE - g | . T T E R M |bE[ 

. I w f . C O R E 
Q S T R E N G T H , S I Z E 

' DEPTH 

COORDINATES, -
ANGLE FROM HORiz 

W 
3 0 ° DIRECTION . - . 

R. L. Surface. 310. 64-.PT: 
R.L. Collar . . FT .; 
Datum • I09"7f t . beJoaJIUi. 

'i06 
FRACTURE 

LQ3 
1 4 16 64 
i i .1 • I 

STRUCTURES ' . 
JOINTS, VEINS, SEAMS, 

" SHEARED ZONESXRUSHEDZONES' 

LIFT 
CORE 

I LOSS?. 
10 

h 

- I f 

. -a' " 

• : ' 

•H ;. 

• -A 

1' 1 1 ' ' 
j. • 

. • v ; 
• , i nr.,. . v. Vf*-3'v ,' 

'J.C.-

z 
u J 
o 
u J 
U 

k -
35 
o 
a 
w J 
o 

j " 

> =3 

O 
O 

5 
M V O J -
O C* L-J _ 
u J O Z 
O 

A- O = 
«fc> 

Gravel toith up to SO% 
clay and sand . ongutar 
rook /rags of s/ate. 
and qt/artz about tern 

Voce'* 
A/oCor&r 

Gravel up to 3o%ciay 
: and sana. 

A&Core, 

fine, grained broconish 
siJtstone,, grading to 
blue, grey with depth. V/ 
Ttiinfy fanvinatecf with 0 
some pint tayers. Y/ 
Stight/y ca/c&reous, 
/n patches. 

medium to coarse v" 
grained (up to &r»m. , 
cm. /mm) cross-bedded 
sandstone, ghxio • ffaviat >' 

7>////e broujn grey 
grading to bJue grey 
uiith /o% rocx frog at 
fop grading to 40% 
uiith aeptn. £rratios of 
granite.gneiss: quartz 
sandstone, up to 6cn?s 
in size-, a* oScn7. 

Crush zone, weathered 
to iimonite.. rkh soil in 
ports. 

fi/Ute' brown grey colour 

Highly weathered tit/ite-. 

• 3 1 2 - " 

Bedding and ctearage both 
dip about AO' but in opposite 
directions, bedding is 
fqriob/e.. Jointing exti 
ranging from 2o"to 02,"with 

Shear zonp plants 
coahdwiih manganese, and silt 
soil many open to Imm. Rock dis-'any 
coloured mkf h joints. 

^Bec/cfinj dips 30° joints dip 70' 

Jo/nls dip consistently 65° 
smooth and irregular surfaces 
coated with silt and manganese,, 
eleayag* 6(?. 

Shearing ajsjbm 40' some 
jo in tino 70 and s/iokensides in 
J join! at 65° 

7 Shear zone, c/ip 25' 
t/eavaje dip fo" 

END OF HOLL 56 5 ft. 

, .• ROCK SUBSTANCE 
S T R E N G T H T E R M 

.VS-Very Strong 
S-Strong'1 

MS—Medium Strong 
W - W e o k 
VVZ-Very W e a k 
SO-Soil properties 

Q FRACTURE LOG ; , 
1 4 16 64 Natural fractures per foot of core 

: ' I ' I ' M ' • • 
12 3 >'3 3 Equivalent length of core in inches 

© Y 

C O N D I T I O N T E R M . 

S 3 f r e s h . ' :•' 
Decomposed ( ' 
Weathered . ^ 4 16 . . . 
Altered U.- "is-.- (4 ) .. . . . . -' * 

, (3-5) Maximum effective pressure (ban ) 
N o ' ' , ' . . . . reached during test. 

Applicable • ...Mih. = Minimum volue. 
Substances with soil properties remoulded ond classified by Unified System 

m 
W A T E R (T\ 

PRESSURE S 5 * 
TESTS _ 

LUGEONS O 
' 5 10 0.5 50 

25 
j -

•S1 

• ENGINEERING GEOLOGY SECTION 

D R I L L No. . I f f . 
TYPE . Mindrill. 
DR I LLER H . A S C h m O n d t r 
START. 12 i V » V-
F I N I S H ' f 'V-

S H E E T . / . O F . / . 

LOGGED 
& 7. mount? 

DATE /e t/0¥ '71 
T R A C E D O.IH IV. 
C H E C K E D - Z H l . 

DRG. No. S S & O O H a t 

, P.F. N« 55027 D MB ,, 



1 S ' . 

" iV. ••'•' 

D E S C R I P T I O N OF' CORE 

, K L R , R D E I J U R M ^ A L DEPARTMENT OF MINES SOUTH "AUSTRALIA 

PR 0 J ECT F L | N 2 I 5 T R E E D ! C ^ log of diamond drill hole 
FEATURE. . FOUNDATIONS . . ,: ; , A D E L A , D E 

LOCATION BEDFORD PARK . . - * ANGLE FROM HORIZ . 90°. DIRECTION . : 

HOLE «0.] DH 8 
S E R I A L No. 6 2 5 / 7 2 

R. L. Surfoce 3 0 2 .48 .FT.' 
R.L. Collar . . .FT. 
Datum 105-

I C O l iCORE 
S T R E N G T H S I Z E 
T T E R M 

- v S T R U C T U R E S 
JOINTS, VEINS, SEAMS, 

SHEARED ZONES ;CRUSHED ZONES 

PRESSURE v 

TESTS J , 
LUGEONS 2 
r > S 10 

Z>£ 

UJ^W 
OCfiQ 

St 

§ 
L l J U i 

9z 

< 5 

No core 
C o a r s e g rave l ,2 -3cm, 
quartz and sfate,plu3 20%̂  
red clay. 

No core 
No core Gravel, Icm. plus 57o cloy. m . 

Fine grained tillite, grey 
brown at top grading to 
blue grey a t bottom. . 
E r rat ics of quartzite, 
granite, gneiss,slate, about 
l57o,and up to 1-5 ft in size, 
average 0'5 cm. 
Weathered granite erpatlc.' 

Crush zone with limonite, > 
Silt soil and rock ; 
fragments. >6 

Gneiss erratic. 
- o 

SB 

Cleavage well developed at top, 
and dip 45!. Joints dip 70? 

rregular open vertical joint with 
with white clay and weathered 
rock. .. 
Rock discoloured e i ther side of 
joint planes. Joints often open 
m m or filled with quartz. 

Vertical joint with limonite 
coating-

I r r e g u l a r ve r t i c a l j o i n t wi+h 
manganese coating. 

E N D O F H O L E 4 8 8 ft. 

© ROCK SUBSTANCE 
S T R E N G T H T E R M C O N D I T I O N T E R M 

VS-Very Strong 
S-Strong 
MS-Med ium Stronq 
W - W e o k . 
V W - V e r y W e a k 
SO-Soil properties 

® 

<D 

® 

F R A C T U R E LOG 
I 4 16 64 Natural fractures per foot of core 

'12' 3 ' 3 ' 3 Equivalent length of core in inches 

7 i6 
(3-5) Maximum effective pressure (bors) 

reached during test. 
• Min. = Minimum value. 

Substances with soil properties remoulded and classified by 'Un i f i ed System 

ENGINEERING GEOLOGY SECTION ! 

D R I L L No. . 15 . 
T Y P E . MINDRILC 
D R I L L E R H. A6CHM9MEIT 
START . 1 5 . N O V . 1911 . 
FINISH 1.7 NPV.I97I. 

S H E E T . I . O F . I 

LOGGED 
. B J M O R R I S . 

DATE . 18 NOV. 1971 
T R A C E D J . M . B . 
C H E C K E D . 

DRG. NO 8 9 5 6 8 , ^ 6 

P.F.N* 55027D MB 



,K < 

,1 . 

- ,'y ' • 

V FLINDERS MEDICAL 
PROJECT. CENTRE . 
FEATURE.. F O U N D A T I O N S . 
LOCATION B E D F O R D P A R K 

".DEPARTMENT OF MINES SOUTH AUSTRALIA 

LOG OF QIAMONO DRILL HOLE 
* . ^ r ^ - r ' . A k i ' e m • l . i i L m n i - n • A n n A 

DESCRIPT ION OF CORE 
11 

Q Y I X O R E 
ITRENGTH; S I Z E 

•TERM': DEPTH 

' 1FT. 

'SECTION' G O I 
• COORDINATES ' . 

ANGLE FROM HORIZ . 45° 

HUNDRED A D E L A I D E , 

'P IRECTION 0 9 0 

IHOIE Hflj Q,tT9" 
SER IAL No. 6 2 6 / 7 X . 

R. L. Surfoce .299. 24 ,:FT. 
R.L. Collar . '.FT. 
Datum i05-7.ft. below M.SJ. 

LOG 
FRACTURE 

LOG 
1 4 16 64 

STRUCTURES ' 
JOINTS, VE INS,SE^«S , 

SHEARED ZONES .CRUSHED ZONES 
) DATI 0 100 0.5 

PRESSURE > 
TESTS . 0 

LUGEONS 8 
1 c 10 50 

IO 
y-
55 
2 ui ho 

Z u) ' O ... Id 

2u) 
org 

ac UlUZ 
h - Q < 03P a: J.se 
a 9 S 

: " • ' .' Mo core 
Red cloy soil plusupto 
20 y. gravel ( 0 5cm). ^ 

^ No core * 

Clay and sandy soil 
plus gravel." 

No core 

• ; ' -- No core 
• * ' ' ' ' . - !!... 

' - No core' 
.Coarse gravel,2cm, of slate, 
tillite and quartz plus some 
clay soil. , . No core -

: INIo core. 
Highly weathered tillite':' • 
, . " ' No cpnp. 
Conglomerate, sub-angular 
grains average sire 0-5cm. 
Crush seam with limonite 
rich soil. Quartzite -

Tillite .highly, No core., 
weathered , brownish -
yel low colour with rock 
fragments up tt>,' • 
3cm in s ize. . No core 
Rock fragments are.granite, 
quartzite, siltstone, quartz 
and limestone. ••. • v :' ^ 

. No core 

, NMLC zs.-

10 

•290 

20 

m 
Highly wea the r ed to 
limonite rich rock and soi 

Grey-brown tillite .slightly 
weathered with numerous 
rock fragments, avenage 
0-5 cm (10 cm).;-, . 

Higly weathered*zone. * 
Zone , with 5 0 % rock fragments 

Zone with 5 0 % rock fragment! \ > 

Sandstone layer, weathered'' 
and medium gra ined: 

Joints a t 60 "and30> i th clay 
on s u r f a c e s , 
•Bedding dips 60* 

C r u s h zone. 
- r B e d d i n g d ips 60°also joints 6fl 

Cleavage developed., dip 60s. 
Weathering'extensive along 
j o i n t plane with c (ay and 
manganese on su r f a ce s . Dip 
vertical to 2.0° Some elkkensk 
on jo int Sur f ace. 80® 

Manganese, calcite and cloy 
commonly infills joint planes. 

Completely broken r o n e with 
numerous joints. 

i. 

I- s- C r u s h s e a m at about 65 ° 

Jo int dipe70® 

S t e e p jo ints have r ed clay on 
sur faces and sl ickensides. 

Smal l c rush seam. 

B e d d i n g d ips 45* 

E N D O F H O L E 76 8 f t . 

® ROCK SUBSTANCE ^ FRACTURE LOG 
STRENGTH T E R M C O N D I T I O N T E R M ' 4 16 64 Natural fractures per foot of core 

'.VS-Very Strong • . . • . . . • i 
S-Strong 
MS-Medium Strong 
W - W e a k 
VW-Very Weak 
SO-Soil properties 

® 
® 

Substances with soil properties remoulded and clossified by Unified System 

P.F N* 55027D M B ^ .. W-..v, •'.•'.•;.: , • 
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APPENDIX 
LOGS OF DIAMOND DRILL HOLES AND .EXPLANATORY NOTES ' 

NOTES ON DRILLING PROCEDURES' - .. 
Eguipment 

The core sizes are as-follows 
Symbol Nominal Diameter of Cores (inches) 
NXC (NX casing) 2.8 
NMLC 2.0 
BMLC 1.4 

The NMLC and BMLC cores were obtained with "M" type 
stationery inner tube core barrels fitted with bottom discharge 
bits. The inner tubes were of the split type, ensuring minimum 
disturbance of the core during removal from the barrel. 

Storing and marking of core . 
. Cores are stored in wooden boxes, each compartment of 

which is designed to contain five feet of core. The internal 
length for each compartment is actually five feet one inch, to 
allow for 100 per cent core recovery. Roughness of the ends of 
the core, and small inaccuracies in measurement when breaking it 
to fit the box, make it difficult to fit five feet of core in 
a compartment of exactly that length. The boxes are marked 
with consecutive compartment numbers at one end, and the drilled 
depths from'the surface in feet at the other. 

The core was boxed in this, manner at the drill site, 
the core being placed in its" appropriate place in the box as , 
soon as it was extracted from the core barrel. The bottom of 
each lift was marked with paint or indelible ink immediately it 
was pla'ced in' the box, and a corresponding mark "made on the side., 
of the core box. The measured depth' of'-the hole:'in feet from, 
the surface was painted on the side of the core box and on the 
core. Timber blocks cut to the correct length indicate core not' 
recovered (red blocks), and core, removed for'testing (white blocks) 

The core has been stored at the Department of Mines'," 
Drilling and Mechanical Branch, Dalgleish Street, Thebarton, 
South Australia. ' 

NOTES ON DIAMOND DRILL LOG SHEETS 
The logs are plotted on a vertical scale of one inch = 

10 feet (1:120) or one inch = five feet (1:60). In the column 
headed "Log", places where core was obtained are shown by stippling 
Places where core was lost are shown by blank spaces. 

The descriptions given on the log sheet refer only to 
materials recovered as core. Core is lost by the material being 



- 2 -
ground or washed away.during the drilling process; it may- usually 
be inferred that such material is relatively weak. The weakness 
may arise from weathering or else from sheared, crushed, or closely 
jointed rock. It cannot always "be assumed that the material not 
recovered is weak, since even solid rock core may "be ground away 
and lost during drilling operations,, 

To the left of the graphic log is a geological description 
of the materials sampled. This includes:-

.;. Geological•age ) 

.... Rock unit name ) Printed vertically 

... Type of material ) 

...Mineral composition 
<,. o Cementation 
... Physical description of core 
Classification of the rock substance in terms of its 

strength and its condition (eg. weathering, alteration) is shown 
graphically in the column "Strength Term". The terms used in the 
classification are defined in Table 1. Where the substance has 
soil properties this is shown graphically in the column,and 
immediately.to the left of the column under "Group Symbol", the 
symbol representing the remoulded sample as classified under 
the Unified Soils Classification (USBR 1966) is., given. 

The "Fracture Log" to the right of the graphic log 
column shows' the degree of fracturing of the core by means of a 
histogram-type plot. Degree of fracturing means the degree to 
which the rock has mechanically broken up along geological defects 
such as joints, cleavage planes, foliation planes, bedding planes 
or seams. Fresh fractures across the fabric of the rock, not 
along the existing planar geological defects, are not included. 
In sections in which no core was recovered, the fracture log 
column is left blank. --

In the column marked "Structures" the angles shown on 
joints", bedding, or other geological structures are the angles 
which they-make with the plane at 90 to the axis of the core, 
unless otherwise stated. . . . 

Percentage loss of drilling water as recorded by the 
driller is shown graphically in the column "Drill Water Loss %". 

REFERENCE 
1. UNITED STATES BUREAU OF RECLAMATION 1966, Earth Manual 

2nd Edition. 



NOTES ON WATER PRESSURE TESTING 

Water pressure testing was carried out during drilling by 
sealing the hole with an expandable packer and pumping in water at 
measured pressures.' 

The following procedure was used. 
a. Immediately after drilling of the test section, the hole was 

cleaned out by flushing with water pumped down through the 
drill rods, until the returning water was clear. 

b. An expandable rubber packer in series with NX drill rods, 
was placed down the hole at the top of the test section and 
expanded to form a seal against the walls of the hole.• 

c. Water was pumped into the test section between the packer and 
the bottom of the hole, and the pressure measured by a pressure 
guage. The quantity of water pumped into the hole, for a 
given period, usually 5 minutes, was measured by a water meter. 

The results have been used to calculate permeability 
figures for the rock mass, as described below. 

Calculation of permeability figures 
The results of the water pressure testing have been plotted 

as Lugeon units on the log. 
One Lugeon unit is defined in Talobre (1957) as a water 

loss of 1 litre per minute per metre of drillhole of diameter 46 
to 76 mm at a pressure of 10 bars (10.2 kg/cm ). maintained for 10 
minutes. 

The testing procedure used has been described above. The 
conditions of test differed in some respects from those required by 
the above definition, but were sufficiently close to warrant the 
use of Lugeon units. It is generally not possible to reach test 
pressures as high as 10 bars, and Lugeon values are calculated by 
extrapolation from leakage.values obtained at actual effective 
•pressures used during the test. The maximum effective pressure 
obtained is shown on the log. 

In some cases during testing water can be pumped into the 
test section at full pump capacity without registering any pressure 
in the gauge at the surface. The Lugeon value is then calculated 
assuming that the drill rods were filled with water, although 
it is most likely that the rods were only partly filled because 
no pressure was registered. In cases such as these the actual 
Lugeon value would be more than that calculated and is therefore 
shown on'the log as a "minimum value". 

REFERENCE 
TALOBRE, J., (1957) La Mechanique des Roches (Dunod : Paris), 

pp. 151-5. 
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