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SUMMARY AITD CONCLUSIONS 
Interpretation of cor© saaples from a single investigation 

bore indicates the following successions 
0 to 1 metres Probable fill 
1 to 2.5 metres Possible fill 
2.5 to 5.0 metres Blanchetown Clay 
5*0 to 12.0 metres Porilla Sand 
12.0 to 13*95 metres Gambler Limestone 

Founding in Blanchetown Clay is recommendedsubject to the 
reservations detailed in Appendix 2* Uniformity of the upper surface 
of this unit should be thoroughly checked by auger holes or trenching. 

A perched water table will probablyforo above Blanchetown 
Clay during vet seasons, foundations should be designed accordingly. 

Ho effluent must be allowed access to the regional water table. 

BfTBCDUCTIOI? 
One cable-tool hole has been drilled to Investigate 

foundation conditions for a new abbatoir to be constructed for S.E. 
Heat (Aust.) Ltd. Location is shown on figure 1. Standard penetration 
tests were carried out at nominal 1.5 metre intervals and sealed tube 



samples were recovered for subsequent laboratory testing by the 
E.& Boils Laboratory. The bore log forms appendix 1 end results 
of laboratory tests form appendix 2. 

4 programed second bore was cancelled by the site engineer, 

REGXOIML GEOLOGY 
The site is located close to the mapped boundary between 

Parilla Sand and Gambler Limestone (Figure 1). Thin Quaternary cover 
is not mapped (Uaracoort© Geological Hep 1s250 000). 

SITE GEOLOGY 
Geological observations were limited to examination of 

core recovered from a single bore* The geological succession, as 
inferred from this core* is eumorized in Table t. 

'TABLE 1 UIPIMIED GEOLOGICAL WCCBSSIOB 
Depth (Metres) Thickness (Metres) Age Formation Comments 
0 - 1,0 1.0 Recent Hot nemed Probable fill 
1 - 2,5 1.5 Recent lot named Possible fil3 
2.5 - 5.0 2.5 Pleistocene Blanchetown Cloy 
5.0 - 12,0 7.0 Pliocene Parilla Sand 
12.0 - 13.95* 1.95+ Lower Iliocene Gambler Limestone 

A. Probable Fill, Q to 1,0 metres 
Gilt and clay soils of variable plasticity. These materials 

appear to have been disturbed end are probably old fill. Although 
the soil test penetrometer indicates moderate strength, the blows 
required to drive sample tubes were low indicating low strengths. 
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B. Possible gill. 1.0 te 2.5 metres 
Silt soils, calcareous in upper 1 metre. Blows required 

to drive sample tubes were low indicating low strength. 
Although the materials in the cores were not obviously 

disturbed, the presence at 2.4 metres of a 2 cm diam vertical hole 
infilled with gravel does suggest that some disturbance may have taken 
place in the past. These materials may be old fill or could be 
alluvium. Since some uncertainty remains, foundations should not be 
founded in this horlson without further investigations to adequately 
check lateral variability. 
C. Blanchetown Clay. 2.5 to 5.0 metres 

Mottled silty clay of high plasticity with moisture content 
approximately equal to the plastic limit. Blows required to drive 
sample tubes were low indicating low strengths. 

These materials resemble the coarser phases of the Bindmarsh 
Clay of the Adelaide Metropolitan Area, and appear to be undisturbed. 
Minor volume changes may occur with changing moisture content but 
there was no indication of excessive movements. 

Foundations within this unit are recommended subject to the 
reservations detailed in appendix 2, but the uniformity of the upper 
surface Should be adequately checked by trenching or augering before 
design is finalised. Care must be taken to prevent ingress of water 
via excavations, surface ponding or broken pipes. 
P. Parllla Sand. 5.0 to 12.0 metres 

Hedium dense sand with excess silty fines. Blow counts 
indicate variable strength. Permeability should be moderate. 

Some densification may occur if piles are driven into this 



horizon* 
E. Gambler Limestone. 12.0 to 13.95» metres 

Limestone, upper 1 metre weathered to highly calcareous sand 
with excess calcareous silt matrix, lover part strong limestone 
fragments in a weakly cemented matrix of calcareous silty fine sand. 

Although blow counts are high and this material proved strong 
enough to damage a sampling tube, solution cavities are likely to 
seriously reduce the bearing capacity available. 

GROUNDWATER 
Ho water was cut in the investigation bore. However, 

Blanohetown Qlay forms an effectively impervious horizon which 
probably supports a perched water table during wet seasons and it is 
recommended that saturation of foundation materials should be assumed 
in design calculations. 

Departmental records suggest a regional water table at 
approximately 12 metres with a seasonal fluctuation of 1 to 2 metres. 
Shis water table was not encountered t possibly due to seasonal 
fluctuations, but it should have no significant effect on the proposed 
structure. Since this regional water table forms an extremely 
valuable source of fresh water it is essential that no contamination 
by effluent should occur. Strict governmental control over the 
underground disposal of effluent is imminent. 

RFJtAJf R.P. JJ30NE 
30.4.73 GEOLOGIST ENGINEERING GEOLOGY SECTION 
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APPENDIX 

LOGS OF GABLE TOOL HOLES AND EXPLANATORY NOTES 

NOTES ON DRILLING PROCEDURES 

Equipment 

The drilling is carried out with a cable tool drilling 
plant using sampling tubes attached, through a vacuum head, to 
the sampling tools .(Figs. 1 and 2). 

S?ampling Procedures 
•SB.A'.. Samples 

. ..To .obtain", for logging purposes, an. almost continuous 
series of samples, with a relatively small amount of sample 
disturbance, SA type samples are .taken. These are obtained by 
driving an "S" tube, .fitted with a Mark A shoe (Fig. 2), into . 
the material^to be sampled,. 

The assembly is lowered carefully to the bottom of; 
;the hole, and the tube driven exactly 30 cm, and the number of 
'blows required"for the 30 cm of penetration recorded. 

The sample, or core, is extruded from the sampling 
tube using an.hydraulic ram. The extruded core is sealed in a • 
labelled plastic bag and stored in-'a core box (Fig. 3)« 

The hole is reamed with a "D" or "E" shoe (Fig. 2) 
an^jthen the next sample is taken,-using the same procedure as 
above.- Thus the hole proceeds by alternate sampling, reaming 
(and'where required, casing) operations, and the samples form a 
continuous record.of the materials penetrated except for a few. 
centimetres which may be lost between samples during reaming 
operations. 

SA sampling equipment is a composite sampler for 
simple class sampling. Details are as follows:-

"S" SERIES CUTTING SHOES 

MARK FEATURES USES 

A. 

D 

Inside clearance 3%'• 
Area Ratio 33%. 

Shoe belled out to 
12.5 cm (4 29/32.in.) 
(just greater than 
outside'd-ia. of 
-vacuum head) 

Continuous open-tube sampling in 
strong soils, in which it causes 
little deformation. Samples ex-
truded and used for logging pur-
poses. Hole is reamed after each 
sample. 

Continuous open tube sampling where 
considerable deformation of sample-
is permissible. Essentially self-
reaming..; • . 
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MARK FEATURES • USES 

E Shoe "belled out to Cleaning hole and reaming out 
13.8 cm (5 7/16 in.) hole, 
(just less than 
internal dia. of • 
15 cm casing) • ' 

Sealed Tube (LB) Samples 

Sealed,tube samples, for laboratory testing, are taken 
at various intervals during drilling. These are obtained by 
driving an "L" type sampling tube with a Mark B cutting shoe (Fig. 
4) a distance of 30 cm into the material to be sampled. 

Before the sample is taken the hole is clearied out to 
the depth specified. The hole is not,reamed or cased for at least 
30 cm from the bottom, hdwever, because these operations can cause 
considerable, disturbance in the soil below. The sampling assembly 
is lowered carefully to the bottom of the hole, the sampling tube 
driven exactly 30 cm, and the number of blows recorded. 

The sample is sealed in the tube by inserting in each 
end, plastic seals with rubber sealing rings, and the, tube is then 
labelled and stored in a Laboratory Sample Box. 

LB sampling equipment is a composite sampler for obtain-
ing samples with, the least possible disturbance.. 'Details'are ' as' 
follows: 

Sampler tube - ASSAB tube cadmium plated . 
"L" type 10.2 cm (4.0.16 in.) I.D. 

10.9 cm (4.282 in.) O.D. 

Mark B shoe - ASSAB tube, heat treated, cadmium plated 
Area ratio 15% . ' 
Inside clearance - 0.4% 
Outside clearance - nil. 
Cutting.edge angle - 7 . 

Standard Penetration Test. . 

. The Standard Penetration Test.. (Terzaghi et al 1948) 
is used to test the in-situ density of sands and to give an 
indication of the consistency of clays, and compactness of silts. 
However the test results can.be affected by several geological 
factors such as degree, of cementation, and size and shape of grains. 
These factors should be taken into account in interpretation of 
results. 

The; equipment is illustrated in .Fig. 
a 5»1 cm (2 in.) diameter, sampling spoon (tube 
standard weight (64 kg (140 lbs)). 

and consists of 
and a hammer of 



With the equipment assembled as in Fig. 5 the hammer 
is allowed to fall on to the drill rods until the sampling shoe 
has penetrated .15 cm into the soil; The Standard Penetration• 
Test is the number of blow's, (N) required" to produce.. the next 
30 cm of.penetration. . 

.NOTES . ON DRILL LOG SHEETS 

The logs are plotted on a standard cable-tool log form. 

Near the centre of the form a graphic log of the 
materials encountered is shown. 

In the column to the right of the graphic log, the 
soils are classified ahd described according to the Unified Soil. 
Classification (U.S. Dept. of interior, Bureau of Reclamation 
1966) as shown on Figure. 6. . 

. To the left of the graphic log 
cription of the materials sampled.. This 

i ..Geological age ^ ^ 

..Soil unit name 

is a geological desr 
includes:- : 

) Printed•vertically 
- ' — . • ) ; -

..Type of material .) . . . 

..Mineral composition 

..Grain shape 

..Cementation; 

..Organic materials ' 

Water levels are indicated by a small arrow with the 
date at which the observation was made. . 

•In the blows -per 30 cm column, a continuous histogram 
is made of the number of blows required to drive the sampling tube 
through each 30 cm of material. A hatching code is used to dis-
tinguish various types of sample.. This code is reproduced at the 
bottom of each log sheet. 

In the column on the far right of the log sheet, 
readings of-inconfined compressive strength (qu) made with a 
Soiltest Penetrometer, are recorded. The readings are plotted as 
•a histogram. The Soiltest Penetrometer only gives true values of 
qu when used, in clays -in which 0 = 0> 



- 4 -

REFERENCES 

TERZAGHI, K. and PECK, R.B., 1948. Soil Mechanics in Engineering 
Practice. John Wiley and Sons. 

UNITED STATES DEPARTMENT,OF THE INTERIOR, BUREAU OF RECLAMATION, 
'1.966. Earth Manual, 2nd Edition. 



FI
N

E-
G

RA
IN

ED
 

SO
IL

S 
M

or
e 

th
an

 S
O

ft
 o

l m
at

er
ia

l is
 s

m
al

le
r t

ha
n 

No
. 2

00
 B

.S
. s

iev
e 

siz
e 

j 
S '

 
«I
 

3- r ^ 
R- 5s
 

s M
 

* 
= § 
a 

I
E _,'
 3
 

Rg
 

i-l
 rr
 

S 

J> z Q 
in 

5 
<» 

: f
 s

 

1S- S 
S 
S 

g 
a 

I 
I 

I 

2 •a I B
 

» 
8 
= 
i 

'I
 

a 
-J

 
»• 
i? 

? 
? 

I 
5 bj 

if
! 

i 
|8
 

S"
 3 

"S
t s'S

 £ 
•* 
B 

11
9 

5 §
 S
 

V 
~ 
S 

el
 3
 

IT 
® 

~ 
I 

i 
IB
 

!f
1 

a
*

t 

is-
 §

 
!l
 

=-
 H
 

= 
CI
 

1 
5 ? 
2 

-o 
*D 

-5
 8
 

C
O

A
RS

E-
G

RA
IN

ED
 

SO
IL

S 
M

or
e 

th
an

 5
0%

 o
f m

at
er

ia
l i

s 
la

rg
er

 th
an

 
No

. 
20

0 
B.

S.
 s

iev
e 

si
ze

. 

• p
. 
? 
: 

3'
 '
 

; -
 »
 

S 
Z 

= 
o 

m
i 

B il
 

g.8
 

K 
& 

"vt
n 

: 
> r

 
rz
" 

|S
| 

a.
 a.
 s
 

3.
 g
 ~
 

3 

as
 (1

 
~ 

™ 
7>

 
« 
S 
< 

I 
o 

• 
1 »

 u 

1
1 

gF
Sn
 

?
»

<
s 

s?
Pz
 

l/> 

S 
I 

2 P
 s s

 

a 
a 

G
RA

IN
 S

IZ
E 

C
U

RV
ES

 t
o 

be
 u

se
d;

to
 I

de
nt

ify
 s

oi
l 

fra
ct

io
ns

 

PLAS
TICI
TY 
INDE
X 

M \
J 

Coar
se-g
rain
ed
 soi
l 
class
ified

 on
 bas
is 
of
 

perc
enta
ge
 of
 fin
es,
 as
 fol
lows

 
PER
CEN
T 
OF
 FI
NES
 GR
AVE
LS
 SA
NDS

 
Less

 tha
n 
5 

GW
 CP
 S
W 
SP
 

Mor
e 
than

 12
 

GM
 GC
 S
M 
SC
 

S 
to
 12

 Bor
derl
ine
 cas
es,
 use

 1
 sy
mbol
s 

a 
S 

Es
s"
 

5 
» 
? 

8 n 
a

" s 
£ 

srs[
 

ff
 

Vf
 o 
o 

a 

3 
""l
 

o 
5 

Z 

% n
 

Z 
o 

SO
 

o 
t-

2.
 -
D 

3 
Z s 
> 

t-3
 

ti- ro
 

d Hj
 H- (D
 

& M o H- O fe
*-

CO
 w H- Hj
 

H- O c+
 

H- O P U1
 

<<
 CO
 

c+
 

(D
 

B 

L*J
 

B a d P 03
 W w M O H3
 

O CQ
 

O M f.
 

W.
 



APPENDIX 2 
RESULTS OF LABORATORY NESTING 

by 

S.R. Ronan Designing Engineer Soils and Foundations E.& W,S. Department 



SOUTH EASTERN IIEATWOBKS - NARACOQRTB 
SECTION 388. HUNDRED OF JESSIE 

GENERAL 
The proposed site for this Meatworks at Naracoorte is currently being investigated by Painter, Kerryful and Associates of Sydney. They have engaged the 8.A. Mines Dept. to do the drilling and they in turn have arranged for the Soils and Foundations Section to do the laboratory testing of the soil samples supplied by the Mines Dept. Nino "L" type 4" dia. sample tubes of soil from bore CH.1 were delivered to the Ketley Laboratory during December, 1972. 
SOIL NESTING 
The laboratory soil testing was aimed at determining the quick undrained shear strength of the soil in its wettest state (and hence the safe bearing capacity of the soil at the respective depth and position of the sample). As the sample from 1.50 to 1.80 a depth was relatively close to the surface classification tests were done on it to ascertain whether it was likely to be expansive or not. The results of these tests are given below. 
Description - grey and yellow SAKDY CLAY moisture content ~ 15# liquid limit * 44%, plastic limit 20%, plastic index 24$ clay size 37%, silt size 14%, sand size 49% linear shrinkage 14%, free swell 60 
These tests, which are done on re-moulded soil specimens indicate that this sandy clay is unlikely to be expansive. 
TRIAXIAL SHEAR TESTING 
The triaxial shear tests are summarized in Table 1 and the llohr Circles shown in Figs. 1 to 8. The sample from depth 13.65 to 13*95 » contained lumps of limestone and a descriptive sketch was made of the sample as an alternative to a shear test; this is shown in Fig. 9. 
Every effort was made in the shear testing to simulate the soil replaced in the ground and sufficiently wetted-up to represent its winter condition. The means by which this was done are summarised in Appendix 1. 
Bearing Capacity at 1.5 m for a strip footing 
Ultimate bearing capacity « 5.9 x Cu 4 x depth 
• <5.9 x 26.1 x 144 * 102.7 x 5) lb/sq. ft. 

« 11100 • 513 * 11613 lb/sq. ft. 
Taking a factor of safety of 3, 
the safe bearing capacity * 3670 lb/sq. ft. 
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KOTB ?he lower shear strength for the two specimens tested from this sample has been used. Although this may appear conservative it may in fact not be so as any fissuring in the clay would result in a lowering of its bearing capacity. 
Bearing Capacity below 1.5 m , 
It is assumed that any foundation below 1.5 ® will be a piled one. The design of these piles will require a knowledge of the soils shear strength - which is to be found in Table 1. 

SREJJPH 
23.1.73 

DESIGKIKG EBGIHEER. 
bqUU M MitoAMflfa 



SOUTH EAST ME AS? WOHKS. jjARACQOBTl 
BORE OH 1 

All samples tested were run quick undrained at a speed of 2% per 
minute (0.06'Viain.) 
1.50 - 1.80 m 

1st Specimen was saturated (by back pressure) , consolidated 
under an effective lateral pressure equivalent to overburden. 
2nd Specimen was saturated (by back pressure) t consolidated 
tinder an effective lateral pressure equivalent to buoyant 
overburden. 

3*00 - 3.30 m 
Both specimens were run quick undrained at overburden pressure. 
(No saturation or consolidation) 

4*50 - 4*80 m 
As for previous sample 

6.00 - 6*30 m 
Both specimens were saturated (by back pressure), consolidated 
under an effective lateral pressure equivalent to buoyant 
overburden. The lateral pressure was then raised to overburden 
and the specimena were run quick undrained. 

y.̂ 0 - 7.80 m 
Ho specimens were cut as the sample was breaking up on 
extruding due to friction between the sample and the sides 
of the tube 

9.00 - 9.30 m 
Both specimens were consolidated under buoyant overburden 
pressure. The cell pressure was then raised to overburden 
and the specimens were run quick undrained. 



10.50 - 10.80 m 
As for 6.00 - 6,30 m 

12.00 - 12.30 m 
As for 6.00 - 6.30 m 

1?.6g> - m 
No specimens were cut because sample was disturbed due 
to damaged tube. 
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