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| SUIZ4ARY AND CONCLUSIONS
Two cable tool drill holes, 60.5 and 66 ft. deep have been put down
at the site of a proposed 2 storey building adjacent to North Terrace, Adelaide.
These indicated a succeossion up to 55 ft. thick of clays, silts, sands and
gravel (possible alluvial deposits of the old River Torrems) overlying at
least 8 ft. of sand (Carisbrook Sand). A zone of lime accumulation of
variable strength, and about 10 £t. thick, occurs irmcdiately beoneath the
topsoil. The clays beneath this zone are of moderate plasticity at a
moisturc content approximately equal to plastic limit and ave stiff. They
appear to bo subject to some shrinkage and swelling movemcnts with changes in
moisture content.
Groundwater was cut at several depths in each liole. The water
“cut at a depth of 8 to 9.5 ft. appoars to be perched water, comnccted to the
ground surface. |
The clays beneath the zone of lime accumulation appear suitable for
foundations, either for piers, or driven or cast-in-situ piles. No sigmificant

weaker soil horizons are likely to occur boneath this clay.
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Howevor, care should be token during cemstruction to prevont accoss
of vater into these clays as this could causc decroase in strength and also ine

stability of any unsupported oxcavotion walls.

INTROBUCTION

Two cable-tool foundation imvestigation hologs were drilled by llines
ADepartmsnt personnel to Public Buildings Dopaxtment purchasc order Ci45205.
Locations arc shown in Pigure 1. These holes wers requosted in order to
ﬁetormine.fbundation cbndttions beneath a proposed 2 storey building to Lo
constructed at the site as g Chost Clinic.

flole CHl1 drilled boiween &8th and 13th Octobor, 1971 rcached a
depth of 66 ft. Hole CH 2 drillcd between 13th and 18¢th October, 1971
reached 60.5 ft. Scaloed tube samples werce recovered and standard ponotration
tests porformed in both holes at nominal 5 £t. intervals. By arrongonont with
.tho ¢liont, the Geoomechanies Division of the C.$.1.R.0. retained selected
sumplos for investigation into soil suction phenomona. Geoldgical logs of cach

hole are included in the Appendix.

REGIOHAL GEOLOGY
‘ >Tho Adelaidc geological sheot (1:63,360 serics) shows the site
to be located on the Para Fault Block, with 10 to 20 ft. of rccent alluvinl
clays and sands overlying gpproximately 400 £t. of Pleistocenc mottled clays,
sonds and gravols. A small arca of Tortiary sandy lincstono is mapped immocdiatoly
rorth of the site. Recent flood plain deposits arc showm within the valley of

the Torrens River.



- SITE GEOLOGY
Togograghx

The site is flot, and covered by buildings, gardens, lawn, and

gravel paths. Sevoral large treces arc growing mear the rcar boundary fence,

Soil aad Rock Types

All geological observations werc limitcd to cxanination of cores
from the 2 bores.
The gcologi¢al succossion as indicated by the drill coraes is

swmarized in Teble 1.

TABLE 1

Geeclogical Succession

Bopth (£t.) - Thicknoss Ago goscriptien

fron to (£t.)
0 4 to 5 4 to 5 Recont Fill and topsoil
4to05 _Approx.15 Approx.10 Pleistocone  Zome of limo
~ to Recoent accumulation
Approx.15 37.5 to 42 24 to 27 Pleistocene Silty elay, rcottled
to Recont
37.5 to 42 57 to 58.5 15 to 20 Pleistocene Inteorbedded clays,
to Recont silts and sands
57 to 58.5. Groater than Greater ?Plio-Plioste- Sand (?Carisbrook

€0 to 67 , thon 8 cene Sand)

< v rpm

The soils betwoen dopths of S and 58.5 £t. are thought to bo alluvial
dceposits related to the old Torrcns River, but nay be slightly atypical soils of

thie Hindmarsh Clay Pornmatien.

GROUNDWATER
Dotails of ground water obsorvations made during drilling are shoun

in Table 2.
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" TABLE 2

Detalls of Ground tlater Observations

- T n o e acm

Hole Water Cut  Static Level Estinated Flow pH Salinity

ft. ft. galls/hr pep.o.

cH 1 8 7. 50 8.0 1385
" 39 _" 28 160 8.0 1900
v 5g 28 | 100 7.5 1900
z 58 28 100 | 8.0 2155
M2 9.5 9 50 8.0 1800
L 429 106 . 8.0 2755
T .29 109 | 8.0 3100

- o

The perched water table betweeﬁAB ft. and 9.5 £t. appears to bo in
directed communication witﬁ the surface and could be expocted to show a seasonal
rise and fall. Suitable allowances should be madé in dosigns incorporating
basemeﬁts,'and in the plabning of oxcavatiohs. All deeper waters cncounterod 1080
consideraﬁly when tapped,‘and all stabilizod at substantially the.same level.
However, salinitics and pH values suggest that thoy may not all bo dircctly inter-

connected.

" DISCUSSION

Recent £ill and topscil

These are rather variable gravelly and sandy silts and clays, in part
organic. This unit has probably been substantially nodified by man, and its

disturbed and variable nature ronders it unsuitable for foundations.

Zono of lime accumulation

Thié is a zone of calcarcous silt, silty sand, and gravel. The

presence in hole CH 2 of large (7cm) angular, tabular fragments of strong calcrote,
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’coup;ed'with relatively high resistance to penetration, suggests that lenses
. of strong (Table 3j calcrete nay be present, but arc likely to be irregular in
distribution. The lower layers are saturated, but the texture of the wiole unit
is such as fo suggesf that some collapse may occur under other thén very slight
loadé. _ |
The irrégular distribution of lime aﬁd of calcrete and tho

possibility cf collapse under load suggests this unit is unsuitable foundations.

Mottled silty clay

This is a.stiff grey and orange brown mottled silty clay with
occasiénal thiﬁ lime accumulations along joint planos, and associated with
bedding planes. The upper 1 to 2€t. is slightly calcareous. Occasional
slickénsided shear planes, and a weakly developed fine nutty structurc suggest
that some cxpansion and shrinkage may be takingplace with changes in noisturc
content.
| Since correlation with the ilindmarsh Clay Formation, which occurs
beneath much of the Adelaide City Area, and tho engineering proportios of wiilch
are well-known, is uncertain,it is suggosted that tho relevent physical
proporties of this material should be checkod by laboratory tests on the scaled

. tube samples.

Interbedded clays, silts, and sands

These are dominantly grey clays, silts, and sands, in part micaceous.
Comparisons between holes CHl and CH2 show only a gcneralﬂsimilarity in
sequences, suggesting that individual beds may be rather variable and dis-

continuous.



TABEE 3

CLASSIFICATION OF ROCK CONDITIONS AND STRENGTH OF ROCK SUBSTANCE

1, ROCK OONDITION TERMS

TERM

'_Freah |

Chemically Decomposed
Chemically Weathered

‘)

3

Chemiéally Altered

Weathered

Extremely gDébomposed
, 'VAltered

- ABBRN 74 DEFINITION

(F) Substance shows no effecte of chemical
. decomposition., Co
(D) Substance is affected by chemical decompos—
~ition, but the exact process is not obvious.
(W) Substance shows effects of chemical decom-
position processes which have occurred due
to surface and near-surface agenclies such as
.’alr and groundwater.
(A) 'Substance shows effects of chemical decomp-
_ osition processes which have occurred due-

- -7 to plutonic or volcanic fluids.

. (XD Substance has been reduced to material which
gxw§ shows fabric of original rock, but which can
(XA) be remoulded, i.e. soil substance. (Classi-

‘fied by Unified System).

2. CLASSIFICATION OF_ROCK SUBSTANCES BY UNCONFINED COMPRESSIVE STRENGTH

TERM. . ABBRN UNCONFINED COMPRESSIVE STRENGTH
_ (Kg/sq.cm) (1b/sq.in)
Very weak ' VW <70 £ 1000
" Weak ' W . 70 = 200 1000 -~ 30600
Medium strong MS 200 -~ 700 ~ 3000 =~ 10,000
Strong _ : S 700 ~ 1800 © 10,000 = 25,000
Very strong

' >1800 -525,000

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

A OA AOp
. M |\ e I .
w z—z-m—a——am
o o |H g E=N A
& (& | HO
: n 0 O v ln&a:
_ a " 2 A
MS %712 X
H £ m
0 | e i
\ 3 88
S m 'AU XL \UJ '06-
B e 0 N M
_ Ho 3 0 & o I
S d5 b3 VEE UE
V8 —< FZ—_CJH
& &8 &5 o =

#Samples of fresh rock tested to Australian Standard, For rocks
showing planar anisotropy the long axis of the sample is normal to fabric

planes,

3. EXAMPLES OF USE OF CLASSIFIQATION

Geological Name
Granite
Granite
Schist
Schist

Rock Condition Term Strength Term
‘ Fresh Strong
" Weathered Medium Strong
Fresh Weak

Altered B Very Weak
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Sands - (?Carisbrook Sand)

This is a dirty sand with'rare thin gravel bands, intorcepted at tho
bottom of both holos. This unit is likoly to extend for scveral more foot and

no weak horizons are likely to occur.

AF fent

wirs
REJ:CH R.F. JEURE .¢@V
10.11.1971 . GEQLOGIST

 ENGINEERING GEOLOGY SECTION




APPENDIX

logs of Cable Tool Drill Holes CH 1 § CH 2,

and explanatory notes.,



APPENDIX

LOGS OF CABLE 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 %flgs. 1 and 2). '

‘Sampling Procedures

S.A. Samples

To obtain, for logging purposes, an almost continuous.

" series of samples, with a relatively small amount of sample dis- )
. turbance, SA type samples are taken. These are obtained by derlng

-~.blows required for the 1  foot of penetration recorded.

~an "S" ‘tube, fitted with a Mark A shoe (Flg. 2), into the materiai
- to be sampled. . )

p . . , . T
The assembly is lowered carefully to the bottom of
the hole; and the tube driven exactly 1 foot, and the number of

The samp1e9 or core, is extruded:from the sampling 3
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)
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
inches which may be lost between samples during reaming operations.

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

"S'" SWRIES CUTTING SHOES

MARK : " FEATURES s o USES
A Inside ¢learance 3%.  Continuous open-tube sampling in
Area Ratio 33%;‘ strong soils, in which it causes

1ittle deformation. Samples éx-
~ truded and used for logging pur-
~poses. Hole is reamed after each

‘ sample.
D  Shoe belled out to Continuous open tube sampling
4,729/32 in. (just where considerable deformation
greater tThan outside of sample is permlss1ble. Essen-

dia., of wvacuum head) tlally self-reaming.



MARK - FEATURES . , USES

B . Shoe belled out to "Cleaning hole and reaming out hole.

5 7/16 in. (Just
less than internal
dia. of 6 in 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.

' ‘u)adlstance of 1 foot into the material to be sampled.

Before the sample is taken the hole is cleaned out to
the depth specified. The hole is not reamed or cased for at least
1 foot from the bottom, howeverp because these operations can cause
:~con81derable dlsturbance in the soil below. The sampling assembly i}
is lowered carefully to the bottom of the hole, the sampllng tube
drlven exactly 1l foot, 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 is mhenr
iabelled and stored in a Laboratory Sample Box,. H

1B sampllng equlpment is a compos1te sémpler for ob-
taining samples with the least possible disturbance. Details
are as follows: :

Sampler tube -ASSAB tube cadmium plated
"I type . 4L .016 in I.D. '
C 4.282 in 0.D.

Mark B.shoe -~ ASSAB tube, heat treated, cadmlum plated
Area ratio 15%

Inside clearance - n;& O- ?// !

Qutside clearance - nl%
Cutting edge anglé - 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 1nto account in interpretation of
results.

The equlpmenf is 1ilustrated in Fig. 5 and consists
of a 2in. diameter, sampling spoon (tube) and a hammer of stan-
dard. welght (140 1bs). .

et
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' : With the equipment assembled as in Fig. 5 the hammer
is allowed to fall on to the drill rods until the sampling choe
has penetrated 6 in. into the soil. The Standard Penetration
Test is the number of blows (N) requlred to produce the next foot

. of penetration. -

NOTES ON DRILL LOG SHEETS
- ' The logs are plotted on a standard cable-tool log
forn. o
Near the centre of the form a graphlc log of the
materials ‘encountered is shown.

In the column to the right of the graphic log, the
soils are: classified and 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 graphlc log is a geological desg~

cription,df the materials sampled. Th1s 1nclude3°-_

........Geological age ‘ ‘
‘..;‘.;.,Soil:unit‘name | | Prihtod verticﬁll& :
seescosolype of material

;oo.ooaoMinepal composition

..,.Of.oGrain shape
soo0o000eoCementation

sssooeoccOrganic materials

Water levels are 1nd1cated by a small arrow with

Athe date at which the observation was made,

'In the blows per foot column, a continuous histogram

. is made of the number of blows required to drive the sampling tube
_.through each foot of material. A hatching code is used to dis-

tinguish wvarious 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 unconfined 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 g = O.
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DESCRIPTIVE TERMS

" 1. CLAY SOILS

CONSISTENGY
o ;| UNCONPINED ! | -
SN B - | COMPRESSIVE - :
CONSISTENGY | | STMBOL © | Srppne: FIELD TEST - N

(ke/8g0 @m)

Very Soff.. VoSo less than 0025 ."E.-asily penetrated several 2
. A : mches by fisto. -

. Soft o s 0,25 to 0.5 ' Eas:ly penetrated severa.l 2 to L

’ oo : : ' o - inches by thumbo .

Firm - = F 0.5 t0 1.0 o Ca.n be penetrated several A {‘_,o 8
: SRR ‘ ' | - inches by thumb with : '

modera.te efforto

| Stief ilst | 1.0t0 2.0 Reaauy indented by the 8 to 15
o - = thumb but penetrated .
only with great effort

“ Very SEiff i | VeSte: | 2.0 to 4.0 - Roalily indented by thumb 15 to 30

.; Ha.rd. | : H over 4.0 B i. .Indented, w:'_th dlf’flculty 30 and
. (Extremely oY .o ... ..ol . by thumb nailo . over
- stiff) - AN R ~ |
© Based partly on Terzaghi, Ko and Pe@ko RoBe 1966. Soil Mechanics.in Eng:mee*o
e ing Practice, W:Lley = New Yorke . = - C e
MOISTURE CONTENT
 Abbreviation | ' Veaning
Mo« ILL _ Moisture Content near liquid limite X
M < IL - - " % . 3ess than liquid limit. . .
M > BL i} - . ® % . - greater than plastic limite .-
Mo .= PL - -j ' osv. ‘_ \?r B .‘ _near ' w0 e .
Mo ;é PL : " - % less or equal to plastic limit.
‘MC ¢ PL. " . % . less than LA

CMG << FL .| ... .® " . nuch less than M % ..
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COMPAQ‘E\]ESS SYMBOL -
Loose l Ls ]
‘._Modera.teljr'"eompacﬁ' 17 m ) - !
‘Compact A c ! _ NS _ A
Vezjy'Compact--' e -VC "g'reate‘r than 30 ° &S

| CLASSIFICATION OF SANDS BY sm\u)m PENETRATION TEST

' The relatlve d.ens:.ty of granula.r soils he.s been judged from the
results of Standard Penetration Tests carried out by the procedure described
by Terzaghi and Peck (1948) bearing in mind the limitations of the .method as -
- discussed by Gibbs and Holtz (1957).. At all times the wa.ter in the d.r:.ll hole
was kept at the level of‘ surround:.ng ground.watere

' mmc'r OF OVERBURDEN PRESSURE ON STANDARD PENETRATION TEST .

k. o ' Standard Penetration Test () Blows/ft. -
" 0 %10 14202330 40 50 .60 0. 80 - 90 100 .. 110

< L ' T
"'.'jg\\*
I~

As proposed. by Terzaghi, Ko
and Peck, RoBo "Soil Megh=". _
L. | anics in Engineering Pracﬁice—-q‘\,\
W:Lley,, New Yerko i S

| o TINO l | Very dense
100 fery || . N L \

: P.oos C \ Lo L ' T 1.7
o <\ | Medium dense - Dense . e
1 Leose4 e : . Sy /.

| NEREA |
'*“1%.;__. SRR

Y

epth below Ground level (Ft):. .. . = *© ':

Based on Gibbs, HoJo & Holtz,, WoG'o (1957)’ "Research on Determlmng
. the Density of Sands by Spoon Penetrat:.on Testlng" Volo I Proeo l,.th
-Int. Conf's SM & FE, Londone . L i ,

~ TERZAGHI, lKo, and PECK, 1948, "So:.l Mechanlcs in Eng:.neerlng Pract:.ce""
. : W:Lleyo New Yorko o o .

%IBBS H ‘I‘o end HOLTZ, " WoG‘c, 1957., - Re.seara.h on Determn:.ng the Dens:.ty of -
: Sands by Spoon Penetre.tlon Test:.ngo Proce &.th Intero Gonfo SM & FEg
London, Volo 90 g e 4 )
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. ENGINEERING GEOLOGY SECTIO.N SOILS CLASS]F]CAT[ON'CHAR‘F - DEPARTMENT OF MINES SOUTH AUSTRALIA

THIST LsNVE

/ .

FIELD IDENTIFICATION P | GROUP P NAME 3 | AN ‘
(et . ° N PROCEDURES - GrouP NAME. . . LABORATORY CLASSIFICATION CRITERIA
Excluding particles larger than 0.25 ft. and bosing fractions on estimated.weights) [SYMBOL and typical materialis . ; ‘ .
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RELATIVE MOISTURE
TYPE OF SAMPLE ;% 2| CONSISTENCY |COMPACTNESS| ATV tomTent |  ENGINEERING GEOLOGY  SECTION
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: \ 1. ';
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STV, CLAV S R - Ll
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3 . RELATIVE MOISTURE )
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St ndq,d Pene- i Y These values refer to clay soils only and PL— Plastic Limit |SHEET ./ . oF £. DRG
Nc?non Tes:SPT 5 Pf°vnde an indication of their consistency. | i} No. sq55/ l/a6
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provide an indicotion of their consistency. - . RS
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