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, SUMMARY AND CONCLUSIONS
Interpretation o£ core semples from a single investigation
bore indicatee the tallosins suceession:

0 to 1 metres ‘- Probable £ill
4 to 2.5 metres  Possidle £ill
2.5 to 5.D'netrea Blanchetown Clay

5.0 to 12.0 metres . Parilla Send
© 42.0 to 13.95 metres Gambier Limestonme
Founding in Bianchatownzclay is réoommended,.aﬁbaectfto the
reservationa detailed in Appendix 2. Uﬁizormity'or the upper surface
of this unit ahould be ehoraughly checked by augor holes or trenching.
A*perchea water tdble will prdbably'form above Blanchetown
Clay durlng wet peasons, tbundatlons ahould be deaisned accordingly.
| Ro etfluent mnsc be allowed acceas to ﬁhe regional water tdble.

IﬂERODUOTIQB
Ona cdble-tcol hole has been drilled to 1nvastigate
tbnndation conditions for a new abbatoir to bg_constructea for S.E.
- Meat (Auat.) Ltd. Location is shown on ziguief1. Stsnﬂarﬁ penetration
tests were carried out'aﬁ nominal 1.5 metre'intervalé and sealed tube
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. sumﬁles were recovered for subsequent laboratory tgat;ngﬂby'the
E.& 1s8. Soils Laboratory. The bore log forms appendix 4 and results
of laboratory tests form appendix 2. ’ o

& progrermed second bore wagrcanceiled by the site engineer.

| REGTIONAL GEOLOGY
éhe.site.is'located’elesa to the mapped doundary detween
Parilla Sand and Gambier ILimestone (Figure 1). Thin Guaternary cover
is not mapped (FNaracoorte Geological Map 1:250 000). |

SITE GEOLOGY
Geological observations were limited to examination of
core recovered from a single bore. The geological succession, as
interred'frém.thia core, is surmarized in Table 1.

PABIE 14  INFERRED GEOIOGICAL SUCCESSION

(gggﬁgs) T?é:%:ggg Age ‘ Pormation Comments

0 - 1.0 1.0 Recent . Hot neme@ Probable £111
1-2.5 1.5 Recent Kot named Possible £i11
2.5 - 5.0 2.5  Pleistocene Blanchetown Cley

5.0 = 12.0 . 7.0  Pliocene -  Perilla Sand

12.0 - 13,95+ 1.95+ Lower Miocene Gambier Limestone

A. _Probeble Fill. 0O to 1.0 metres \
£11t and clay soils of variable plasticity. These materials

appear to have besen aiatufbeé end ere probably cld fili. Although
the soil test penetrometer indicates modera;e'st;ength,'the blows
required to drive»aample tubes werenlawiindicéting low strengths.
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B, Pgasiylé Fill. 1.0 to 2.5 metres
- 811t soile, calcareous in upper 1 metre. Blows required
to drive aaﬁyle'eubes 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 mntariéls may be o0ld £ill or could bde
alluviun. Since some uncertainty remains, foundations should not be
tounded in ﬁhis horigon without further investigatious to adequately

check lateral variability. | »
C.__Blanchetown Clay. 2.5 to 5.0 metres |

Vottled silty clay of high plasticity with moisture content
appgoximately'equal to the plaétie.limit; Bloysfreguired to drive

aample'tubes were low indicating léﬁuatrensths.

' Theee materials reeeﬂble the coarser phases of the Hindmarsh
clay of the Adelalde Metropolitan Area, and appear to be undisturbed.
Minor volume changes may occur with changing moisture content but
:there was no indication of exceasive movenents. ‘

Foundations within this unit are recoumended subject to the
roaorvationa detailed in appendix 2, buﬁ the uniformity of the upper
surface should be adeqnately checked by'trenohing or angering before
design is tinalized. Care mnst be taken to prevent ingresa of water
' via excavations, surface ponding or broken pipea.

D, Parilla Sand, 5.0 to ﬂ2.0 netres _
ledium dense sané with excess silty rines.' Blow counts

indicate variadble etrength. Permeebility should be moderate.
Some densification may oceur if piles are driven into this



horigon. -
E. Gambier Iimestone. 12.0 to 13.95+ metres

Linestone, upper 1 metre weathered to highly cslearsous sand
with exceass calcareous silt satrix, 1dwer-par§ stiohs 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, molution cavities are likely to
seriously reduce the be&ring capacity aveilable.

GROUNDWATER
No water was cut in the investigation borg. However,
Blanchetown Clay forms an'etfectivezy impervious horizon which
probably supports a perched water tadble during uet'aeaaons'and it is
recomaended that saturation of foundation ﬁaterials should be assumed
in design calculations,

‘ Departmental records auggeat a regional water table at
approximately 12 netres with a seasonal fluctuation of 4 to 2 motres.
Phis water tadle uas'not'encauntehéd, possibly due to seasonal
fluctpationn, but it should have no signi:icant efféct on th proposed
structure. Since this regional water table forms an extremely
'valuable source of fresh water it is esgential that no contamination
by effluent should occur. Etrict géve#nmenxé; control over the

undcrground disposal‘ef etflaent*is7imminent.

- - AT e
RFJsAM . .~ . R.P. JEUNE
: ENGINEEBING GECLOGY SECTICN -



' APPENDIX 4
10G OF BORE HOLE AND
EXPLANATORY NOTES
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APPENDIX
LOGS OF CABLE TOOL HOLES AND EXPLANATORY NOTES

NOTES ON DRILLING PROCEDURES
'Eguipment

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

Shmplimg Procedures
‘SLA, Samples

.To obtaln, for logglng purposes, .an_almost continuous
serles 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 (Flg 2) -into .
the materlal .to: be sampled.. , o

' The assembly is lowered carefully to the' bottom of
the hole, and ‘the tube driven exactly 30 cm, and the number of
blows requ1red for the 30 cm of penetratlon recorded.

o - The sample, or core, is extruded from the sampllng
.tube using an . hydraulic ram. .The extruded core is sealed in a .
labelled plastic bag and stored in- a core box (Flg. 3).

: The hole is reamed with a "D" or "E" shoe (Flg. 2)

and then 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 1ost between samples during reamlng
operatlons.

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

- "s" SERIES CUTTING SHOES

" MARK . FEATURES o USES
A . Inside clearance 3%. . ' Continuous open-tube sampling in
Area Ratio 33%. = - strong soils, in which it causes

~"little deformation. Samples ex-
“'truded and used for logging pur-
poses. - Hole is reamed after each

sample.,
D . 'Shoe belled out to" .~ Continuous ‘opén tube'samplinglwhere
12.5 cm (4 29/32 in. .) considerable deformation of sample-
(just greater than is permissible. Esseptially self-

- outside dia. of . reaming.
~vacuum head) . L ;



MARK FEATURES - - - USES

E Shoe belled out to Cleaning hole and reamlng out
13,8 cm- (5 7/16 in.) hole. L .
(just less ‘than
internal dia. of
15 cm casing)

‘Sealed Tube (LB) Samples

Sealed.tube samples, for laboratory testing, are taken
at various 1ntervals 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.

A Before the sample is bBaken the hole is clearned 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 dlsturbance in the s0il below. The sampling assembly
is lowered carefully to the bottom of the hole, the sampllng tube
driven exactly 30 cm and the number of blows’ recorded.‘

The sample is- sealed in the tube by 1nsert1ng in each
end, plastic seals with rubber sealing rings, and the tube 1s then
labelled and stored in a Laboratory Sample Box.

LB sampling equlpment is a comp081te sampler for obtain-
ing samples with. the least p0531b1e dlsturbance. ‘Details are as
follows: T ' )

Sampler tube ~ ASSAB tube cadmlum plated
onge type . .10.2 cm (4,016 in,) I.D.
. 10,9 cm (4,282 in.) 0.D.

Mark B shoe - ASSAB tube, heat treated, cadmium plated
"Area ratio 15% . ‘ _
Inside clearance - 0.4%
Outside clearance - nlé
Cuttlng edge angle = 77,

Standafd:Pehetration 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 con51stency of clays, and compactness of silts.
However the test results can be affected by several geological
factors such as degree, of cementatlon and size and shape of grains.
These factors should be taken 1nto account in interpretation of
results. :

The. equipment is 1llustrated in Flg and consists of
a 5 1 em (2 in.) diameter, sampling spoon (tube) and a hammer of
standard weight (64 kg (140 lbs)) ’



1.,

“3- :

o -With the equlpment assembled as in Flg. 5 the hammer
~is allowed to fall on to .the drill rods until the sampling shoe

‘has penetrated 15 em-into the soil. - The Standard Penetration
. .Test is the number of blows () requlred to produce the next
,.50 cm of penetratlon.:- :

S -
L

::..'NO_TEs;ou DRimiiodsHEEms S

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

. Near the centre of the form a graphlc log of the
.materlals encountered 1s shown. .

. ~In the column to the rlght of the graphlc log, the
s01ls are classified and described according to the Unified Soil.

. Classification (U.S. Dept. of Interlor, Bureau of Reclamation

. 1966) as shown on Flgure 6. . : :

To the 1eft of the graphlc log is a geologlcal des-

“533ﬂcr1pt1on of the materials sampled.: Thls 1ncludes L

'j-:.......Geologlcal age % '[gn;?ﬁif.3-

;;.;.....8011 unit name: ) . Prlnted vertlcally

RS L.

NN

' ».;;..;..Type of materlal
l........Mlneral compos1t10n
eseest..Grain shape ' |

....o...Cementatlon
..;....,Organlc materlalS‘

Water levels are 1ndlcated by a small arrow with the
,date at which the observatlon was made.

In the blows - -per- 30 cm column, a contlnuous histogram
is made of the number of blows requlred 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° ' . a

" In the column on the far rlght of- the 1og sheet
readlngs of“tnconfined compressive strength (qu) made w1th 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 din whlch ¢ 0. :
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ENGINEZRING CLASSIFICATION OF:SOILS

" The Unified Soil Classification System

- FELD INVESTIGATION PROCEDURES

1 S ) ! GROUP GROUP NAME ‘LABORATORY CLASSIFICATION CRITERIA
‘ Excluding particleslarger than 7-5em and basing fractions on estimated weights SYMBOL .and typical materials oo
- - - ) - = = 0SB0 Greater than 4- -
R EAN AR nee i in si ad subslanti intermedi s GRAVEL, well graded, 5| Cu= =Bl Greater .
GRAVELS - GCF:(;VELS o Nide wrg}e 0 graln sizes. and subsiantial amounts e? all n'm.mm?xa\e oamﬂev sizes 4] gravel sand mist urest little or no fines 5 TN Cc= 10 Betweenland 3
n More than 50% . Little or 777 - . R R X ° z > L i .
g of the coarse no fines .Predominantly one st 0: a range of sizes, with some intermediate Sizes missing ~ P i&:&?'sai:?rrlnyixg\;iwiiﬂh o 1o fines By 33 J| ot meeting al gradation requivements for 6W '
v “traction”is : - ; —— I E berg timif o — ;
: ; o : : limits below “A “A" line with PL befween
a DIRTY . | ‘Nonplastic fnes—for indentificat L be GRAVEL, excess sl fies; o2 g > | Merbeg Above "A" line with FI bet
g lar}(;[e:tafi:g g;nm GRAVELS Yor-plastic. hines—for indenti icalion see elow M poorly graded gravelsahd-silt mixtures i E w Z ;: g tine or PT less than 4 6 and 7 are bordertng
=0 Toq o . | Appreciable amount L e : GRAVEL, excess clayey fines; EX S 8| Atterberg timits below "A” . . .
.g gg 857 s|eve)_' of fines, -} Plastic FlﬂEﬁ?fo identification see CL below 6 bociy ;;ra 20 zrave{eszn d»cl?y mixtures _:é_: Y ;‘: fine or Pl grealer than 7 requiring use of dual Symbols
= “ w -
Yo g - — T T c —_—— W = el
wE . R . i et Sires and sibe . R N ; SAND, well graded, . s1%% % 5 /’m Greater than 6
§§§ SANDS - - gkﬁ“g; . Wide raage in grain sizes. and aubmann_al amaunts of all intermediate parlicle. sizes byl weli graded Sands. gravelly sands, litile or no fines A % = ‘g ch_ Aw-mo Between 1 and 3
= More than 50% Little or - . E T - y " sl g8 w =a
Sg of the coarse no “fines Predeminantly one size oF a range of sizes, with some intermédiate sizes missing sp gé:?vv 2“:;‘3{5 Gs":sfgv graelly sands, fite o o fines = | % H 2 E 2 o | Mot meeting ail gradatmn requ:.’ements for SW
= R s - N ALl i . - WL ~ .
fraction is B - : - I i . >| 58 & 2§52 [ Atterberg tmits below A" ve "N line wil
sraller than 2mm, | DIRTY Non-plastic fines—for indentification sse ML below M f}g‘g"’ ggi:‘d ﬂz&gfs‘mixmm HER R o pherbe gPI e Above “A” line with Pl between.
(passing. Appﬁsa{:‘:fnwm - - - ND‘ — —— e85 W - oo Tt below 4 and 7 are borderline cases
- - o excess ¢l nes; = Atterberg timits below “A” ..
BS.7 sieve) of fines” Plaslic fines—for identilication see CL below sc ﬁsorlg-grgaz s::;yd;ye;ixtures 2 lineeor %I o tan 7 requiring use of dual symbls
FIELD INVESTIGATION. PROCEDURES .g’
- on fraction smaller than 0.4mm. (passing B.5. 36 sieve) GRoOUP GROUP NAME :
N N £ 60 T
- SOIL CAST _ st weo SOL THREAD | SHINE | oiaTaicy | 00ouR | DR stRencry | SYMBOL and typical macerials 2 !
g : -
= SILTS Forms traghe cast Tiuck crumbly theesd: | KNome G0 - P § . SILT SOML, tow plasticity; o 50
1as AND CLAYS Cracks form when kzeaded wine moist rasty braken vers dull O.stinet. ) Hat signiticant | Noae o shight ML inorganic sifts and very fine silty or clayey sands rock flour : . \\\\y
&35 8 k.4
Q6g e a3t maybe Nandied-tieety wahowt breahng| Tweat caa ve powisd CLAY SDIL, tow plasticily; a S0
MR Liguid limit Can be haeated mont wihout crackaz | a5 fire a5 a tead [ Moderate | None to shght | Mot sicmticamt Maderate oL inorgaimic clays of low to medium onashwy ‘o 2 X
ﬂ'g g less than 50 Matesal aghesss 10 U hand paard But s tragiks s gravelly clay, sand, dlays, silty clays, lean clays ~N - [¥]
Z2Es1 - - st tragte to conese matkra s R Mo 1o . Y Decares wrgarc 0 DRGANIC SOIL, Tow plasticity; ] Z ]
38 winere it 1o e mand Soft. weak, tread g | S0 t0 gt L Low L organic silts 2nd sit clays of low plasticity z g th
oeR Moderatet; ol and conesne oot o oo ; Maderte SILT SOIL, high plastoity; g 2w g my
wig [ v — ‘H'f P “‘“‘:;“ Wl gy | Nane o supm | Mot sigaitcast | Powseres son ©OMH inorganic sills, micaceous or diatomaceous [ : eL-ML / or
Z: SILTS 0 the a3 o i teals toury . fine sandy or sity soils, elastic silts ey o L]
" = ~ ig B
§ AND CLAYS | Voy pasic and coneswve Very toeh tweatocan | . Hgh © vy K CLAY SOIL, high plasticity;
. o Materah very sheky 1o the hand * veny glossy None Strong eartdy | Cannol be poadares oH : N f b icity. & .
Liguid fimit Greasy to touch . be rafled 10 3 D powml I tioges presse - | inorganic clays of high plasticity, fat clays - > - o o
more than 50 . - - .
" r:ﬁssms;:ﬂ:?m Veak 1o mecem Wueag Wederte ta| Decaied erame :::':: ':M" o o OBGANIC SOIL, high plasticity; L!QUID UM“
Greasy 1o mm Oten saft 203 e | ey Jossy” i rattes o fibvous i organic clays of medium to high plasticity
g - - — PEATY SOIL: PLASTICITY CHART .
Readily identified by colour, odour, spongy feel and trequently by fitwous texture I L . FOR LABORATORY CLASSIFICATION OF FINE-GRAINED SOILS

Peat and other highly organic soils

Buil ¢

7084t

NOTE: BOUNDARY CLASSIFICATIONS:

of .two group symbols, eg. GW-GC, well graded-gravel with clay binder.

Soil” possessing characteristics of two groups are shown os o combingtion §

'

Based on

Firs1 Edition, Denver COLARADO 1960.

“The Unified Soil Classification System™ United States Deportment of the Interior,
Bureow of Reclomation “Easth Monuel”

70-64 ullas




AFPENDIX 2
RESULES OF LABORATORY TESTING

by

S.R. Ronan
Designing Engineer
Boils and Youndations
E.& W.B8. Department



SOUTH EASTERN MEATVORES - NARACOORTE

| SECTION 388, NUNDRED OF JESSIE
GENERAL -

The proposed site for ‘this Meatworks at Naracoorte is currently
being investigated by Painter, Merryful and Associates of

fydney. They have engaged the (.A. Mines Dept. to do the
dgillg anﬂ’§hs in turn have arranged for the Soils and

Foundations Section to do the laboratory testing of the soil
ssmples supplied by the Mines Dept. Nine "L" type 4" dia.
sanple tubes of soil from bore CH.1 were delivared to the

Retley Laboratory during December, 1972.

SOIL._TESTING | L

The laboratory soil testing was aimed at determining the quick
undrained shear strength of the soil in ite 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 m depth was relatively close to the surface classification
tests were done or it to ascertain whether it was likely to de
expansive or not. The results of these tests are given bdelow.

Description - grey and yellow SANDY CLAY

moisture content - 15% - - ‘ .
liquid 1imit - 44%, plestic limit 20%, plastic index 24%

clay size 37%, silt size 4%, sand size 49%

- linear shrinkege 14%, free swell 60

These tests, which are done on re-moulded soil gpecimens
indicate that this sandy clay is unlikely to be expansive.

TRIAXTAL SHEAR TESTING

The triaxial shear tests are summariged in Table 1 and the Mohr
Circles shown in Pigs. 1. to 8. The sample from depth 13.65 to
13.95 m 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 -

summerized in Appendix 1. .

Bearing Capscity at 1.5 m for a strip footing

Ultimate bearing capacity «59x0u+s % deﬁfh

- (5.9 - 4 26.1 X W4 & 10207 X 5) l'b/Bq. t.
- ‘ ,

« 11100 + 513 = 11613 1b/sq. ft.
Toking a factor of safety of 3,
the safe bearing capacity = 3870 1b/sq. ft.



NOTE %he lower shear strength for the two specimepns tested
. from this sample has been used. Although this may
appear conservative it may in fact not be so as eny
fissuring in the clay would result in a lowering of
ite bearing capacitye. .

lear: Capacity below 1.5 n | |
It is assumed@ that any foundétion below 1.5 o will be a piled

one. The design of these piles will require a knowledge of
the goils shear strength - which is to be found in Teble 1.

SRR JPH 4 | DESIGNING ENGINEER,
23.1.73 803155 AN FOUNDATIONS



BQRﬁ CE 4

All samples tested were run quick unﬂrained at a speed of 2% per

minute (0.06"/min.) B

1,50 - 1.80 m . |

48t Specimen was saturated (by dack pressurs), consolidated
un&éf an-affeetiva léteral pressure equivalent to overburden.
2nd speaimen\was aatﬁrated (by dack pressure). consolidated
under an otfecttve lateral pressure equiValent %o duoyant
overbnrﬂen.

'éﬂ - 3,30 m |
Both specimens were run quick undrained at oﬁeﬁburﬂon pressure.
(No aaturaticn or eonsolidation) ‘

As for previeus sample

600 - 6¢§Q . o A _ :
Both spaeimena ware sacurated (by back preesure), consolidated
funder an eoffective lateral prassure equivalent to duoyent
overburden. The 1ateral pressure wae then’ raisea to ovarburden
| enﬂ the speéimena were ‘run qniek unﬁrained. :
’:;1 = 7:80 m o | )
| | No specimens were eut as the sample was breaking up on
extruﬂing due to friction between the aample anﬂ the sides

A of the tube
9.00 = 9.30 m

" Both specimens were consolidatéﬂ'uhﬂéé'buoyant.cvutburden
pressure. The cell pressure was then reised to overburden

and the specimens were run quick undrained.



_40.50'- 10.80 m
‘ Ag for 6.00 - 6,50 m

12,00 - 12,30 m .
A8 for 6,00 - 6.30 m
12,65 = 13.95 m :
Hb specimens were cut becsuse sample was disturbed due

to damaged tube.
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