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| SUMMARY AND CONCLUSIONS
A cable-tool hole (CH1) was drilléd to a depth of.
60ft. on tﬁe site of proposed buildiﬁg extensiohs at Norwood
High School. The hole penetrated a sequence of sediments
consisting of 2ft. of top soil (very stiff CLAY SOIL*) overlying
the Hindmarsh Clay Formation. The Hindmarsh Clay consists of
firm to hard CLAY SOIL of low plasticity, andAstiff to hard
CLAY SOIL of high plasticity Wi@h layers of GRAVEL. The clays
are’highly calcareous, particulérly in the upper 20ft. Between
38ft. and 49ft., just below the water table, the clays have a
moisture content greater than plastic limit.
The groundwéter level, measuréd after a period of
heavy rain’ at the onset'bwaintér is Bth..below‘ground sﬁrface.
The cléysAof Hindmarsh Cléy, below a depth of 20ft. should
provide'adéduate support for piled foundations.
AAPossible futufe moveménts on the active Eden Fault and
the Burnside Fault, which pass within 0.5 miles of the site, should

be taken into consideration when designing the foundations. .

*These terms are defined in Appendix A.
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INTRODUCTION

On the 28th April; 1977, the Public Buildings
Department asked the Department.of Mines to determine soil
foundation conditions for prépbsed building extensions to the
Norwood High School.

| An exploratory cable-tool hole was'proposed (Fig.1),

with an anticipated depth of 60ft. | |

Hole CH1 was drilled from the 4 to 12 of May, 1971,
to a depth of 60ft.

Sealed_tube samples were taken at 5 foot intervals
to a depth of 45ft., and standard penetration tests were carried
out at intervals of 5ft. to a depth ofl57ft. Open tube samples
were taken throughout the remainder of the hole. The sealed'tﬁbe
samples were sent for testing to the E. . & W,S. Labdratory.

Portions of opén-tube samples taken from 8ft.‘to oft.
and 15ft. to 16ft. were sent to A.M.D.L. for gradings, and
Atterberg Limits on fines. The'results are given in appendix B.

REGIONAL GEOLOGY

Norwbod High School is situated on the Bﬁrnside Splinter
which is é sliver of iand 0.25 to 0;75'miles'wide, partly separated
from the Para Block by the cogééaled Burnside Fault. (Sprigg |
et gl, 1951). 1In the Norwood area; the Burnside Splinter is
probabiy 0.75 miles widé; The §chool lies -about 0.25 milés eaét
of the Burnside Fault, and about Q.B miies west of the Eden Fault,

which forms the eastern bouﬁdary of the Para Block.
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The surface deposits in the Norwood area consist
. of Recent alluvial clays and sands, which are underlain by the

Hindmarsh Clay (Pleistocene. to Recent).

SITE GEOLaGY
Topography and Geology-‘

Hole CH 1 is located on a flat, grass-covered area and
there are no exposﬁres of the unaerlying material. Geological
observatlons are limited to the logged drill core (Appendlx A),
which is summarized in Table 1.

The thin covering of recent.top soil-'is underlain by
the Hindmarsh Clay which consists of red-brown, stiff to hard
clay with gravel layers (CH/GC) and firm to hard calcareouslsilty
clay (CL). |

| Groundwater _ |

Water was cut at a depth of 40ft., in a bed of clayey

gravel; The water appeared as a very slow seepage.. The Water

rose to 59ft but had fallen to 40ft. when drilling was finished.

Although drllllng was preceded by a perlod of Heavy rainfall, it

‘Ills llkely that the water table would rise further towards the
end of the winter season. -

| DISCUSSION

The Hindmarsh Clay censistsAmainly of stiff to hard:
clay sgilmr Between 58ft; and 49ft., the clays have a moisture
content‘than,_or equal to, plastic limity but still have a stiff
to very stiff consistenc¢y. Thin gravel ‘layers:have.a high |

clay content and a similar consistency to the clays with which

they are interbedded.




TABLE 1 - SUMMARY OF HOLE CH 4

STRATIGRAPHIC : .
. NG , ENGINEERING PROPERTIES:
DEFTH IN FT. THICKNESS (FT.) UNIT LITHOLCGY CONGSISTENCY NOISTURE
: ’ CONTENT
0O to 2 2 Recent topsoil CLAY SOIL (CH) very stiff less than
dark red-brown plastic limit
sandy, pebbly
clay with plant
roots. :
2 to 20. 18 Hindmarsh Clay CLAY SOIL (CH) stiff to - less .than
: : red brown silty very stiff; plastic 1limit
clay with scatt- firm to .
. ered pebbles; hard
CLAY SOIL (CL) -
pale red-brown
silty sandy
calcareous clay.
. N\
20 to 60 40 Hindmarsh Clay CLAY SOIL (CH) stiff to Clay exceeds
red-brown silty hard plastic limit

clay with scatt-
ered pebbles;
thin layers of
GRAVEL (GC) with
excess clayey
fines.

between 38ft.
and 49ft.
Clay approx.
equal to
plastic limit
in rest of
core.




-
Layers of very siity, calcareous clay occur

between 4ft. and 19ft. These.clays have a firm to hard -

consistency.
el G, Logex
P.A. ROGERS
GEOLOGIST
ENGINEERING GEOLOGY SECTION
PAR:CF

9.6.71
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APPENDIX
LOGS OF CABLE TOOL HOLES AND EXPLANATORY NOTES

NOTES ON DRILLING PROCEDURES

Eguipmenf

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 driving
an "S" tube, fitted with a Mark A shoe (Fig. 2), into the materiala
to be sampled.,

The assembly is lowered carefully to the bottom .of
the hole, and the tube driven exactly 1 foot, and the number of
blows requlred for the l foot of penetration recorded. :

The sample, or core, is extruded f rom 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 & "D or “E® shoe (Fig. 2)
and then the next sample i1s 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 sampllng equipment is a composite sampler for
simple class sampling. Details are as follows:- -

"S" SFRIES CUTTING SHOES

MARK : FEATURES - USES
A Inside clearance 3%._ Continuous open-tube sampling in

Area Ratio 33%, - strong soils, in which it causes

: little deformation. Samples €x-
truded and used for logging pur-
poses., Hole is reamed after each

. , sample,
D .  Shoe belled out to Continuous open tube sampling
4,729/3%2 in. (just . - where considerable deformation
greater than outside  of sample is permissible. Essen-

dia. of wvacuum head) tially self-reaming.



MARK - FEATURES . UsES

E 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

1

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.
L )adistance 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
1l foot from the bottom, however, 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 1 foot, 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 §ample Box.

LB sampling equipment is a composite sampler -for ob-
taining samples with the least possible dlsturbance. Details
are as follows: A

' Sampler tube -ASSAB tube cadmium plated

nn type i.gég in éag.
< in .

Mark B shoe - ‘ASSAB tube, heat treated, cadmium plated
A . Area ratio 15%
" Inside clearance - wit O ?-/
Outside clearance - nlg
Cuttlng edge angile - 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 degnﬁaof cementation, and size and shape of grains.

These factors should be taken into account in interpretation of
results.

The equlpment is 1llustratea in Fig. 5 and consists
of a 2in. diameter, sampling spoon (tube) and a. hammer of stan-
dard.weight (140 lbs) :
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With the equipment assembled as in Flg. 5 the hammer
is allowed to fall on to the .drill rods until the sampling shoe
has penetrated 6 in. into the soil. = The Standard Penetration
Test is the number of blows (1) required to produce the next foot
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 graphlc 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 graphic log is a geological des-
cription of the materials sampled This includes:-

tee.e...0e0logical age

eesesesed30il unit name Printed vertically

sesseosolype of material .
soeo0coo Mineral composition
seoe0esolrain shapé
eooo0o0o0eolementation

sosooeooOrganic materials

Water levels are indicated by a small arrow with
the date at which the observation was madeo
. 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 various types of samplie. This code is reproduced at the
bottom of each 1log 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 @ = O,
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ENGINEERING GEOLOGY SECTION | - SOILS CLASSIFICATION-CHART -  DEPARTMENT OF MINES s_oum AUSTRALIA
: ) . 1
- FIELD IDENTIFICATION PROCEDURES GROUP GROUP NAME :
) (Excl | t. . ' o . LABORATORY CLASSIFICATION CRITERIA
XC udmg pcrhc ¢s larger than 0.25 ft. and basing froc.xons on estimated. weights) [SYMBOL | } and +yp1cal materiais : i
. T ‘ = .
CLEAN Wide range in grain size and substantial amounts - | GW GRAVEL, well graded ; gqravel sand 2 Cu = DE9" Greater than 4
9 g g 2 Do
C : _ GRAVELS. of all mfcrrnzjuafe particle 51325 mixtures, little or no fines 2 g{au E Cc = (o oé} Between one and 3
s GRAVELS | Littie o no| - | — . 3 Zias i
s ' ‘ . Predominantly one siz¢, or o range of sizes, with . GP GRAVEL  poorly graded; gravel sand a 2|] ‘< . ;
o More than fines Y. ‘.5 g 1385, v - 2P y.3 E '<|'22N Not ti it dation r irements for GW
C_/‘7 2 50‘./' of the . Some intermediate sizes missing. _ : . mleures lafﬂe or.no F:nes S g SV TN Not meeting ol gradati equire ‘e
- 8_‘— 3;1 coarse fr‘oc_‘l’lon DIRTY Non-plasti¢ fines - for identification see ML below. | ‘GM GRAVEL excess s.)¢y fines : Pooriy grad¢d 8 _{;') o Atterberg limits below "A" line Above ‘A" line with PI
© W |is larger than | GRAVELS o _ S __ gravel.- sand- sitf mixiures < & - & PI | .
. - - N s by or ess than 4 between 4and 7 are
: aiL¥| 2mm. Appreciable S I e IS B B A3 ine cos ir)
i L'ZJ b § (retainedon arfoznf of Plastic fines — for identificotion sez CL below ' -G C |'GRAVEL, excess clayeyfines;poorly groded ‘é’ § ° ‘_’}’a T N Atterberg limits above A" line .borderh:edcals:s r:,ql;"
> E prs B.S.7 sieve) fines ' ' ' .gravel- Sand clay mixtures 0 v 8 “;’iloﬂg with PI greoter thon 7 ‘mg use OF Guol Symbole
o ' : . _ , ‘ + |oc $i35 5
®'5 g CLEAN Wide ronge in groin sizes, and substantial amounts of | gu . | SAND well grcch s well gr?ded sanads, S %I%U{:’ Cu = g.g Creater than 6
RN SANDS all intermediote particle sizes ) gr"_V““Y sands, littie or no fines. (t v “ } d? Cc - ©39) Retween one and 3 - h
» Q9| SANDS |[Littleor no - R D S
i o 0 8 More than fines Predommanﬂy ‘one size or a range of sizes, with some 1 sp .| SAND, poorly_gr‘odcd poorly gradedsands | = 2 o e . ' _ L
g c s | 507, 6¢ tn ' infermadiate sizes missing. oo S co R I | grovelly sands, little or no fines® 8 58 I 1n & Not meeting all grodation requirzments for SW
o l, 0 e ' - e ‘
c z ° ) . : - . ] ‘ C £ oW cc ] . .
O = c coarse fraction] DIRTY Non plastic fines - for identification see M L below SM SAND, excess snfy fines; poo'-!)z graded | > : S S @EN Atterberg limits below A" line Above "A” line with PI
. . - [ -+
™ bt g s smgllcr SANDS : . ‘ : . sand- silt m“‘h—'"“‘* + v S 5 ’v: ‘Z— or PI less than 4 between4ond 7 ore
2 £ |than 2mm. | Appreciable E R R RS I~ Sl ] 11 B i ir-
S *+ (passmg ar:funfofﬁnzs Plastic fines - for identification see CL below _ ScC SAND excess cloyey fmes poorly S S« o if’,go; Atterberg limits above A" line .’f’Orderltn:dca%les rclu;'r
B.S.7 sieve) o : - . | graded sand- clay mixtures. = al with PI greoter than 7 'ng use of dual symbels
o
- - +— \
c FIELD INVESTIGATION PROCEDURES oo ' : © |
e on fraction smolier tnon 0- 4mm (pGSSm_g B.S.36 sicve) ' GROUP . GROUP NAME " 6(;
= - : . :
N : : : SYMBOL ( and typical materials ) - ) I
2 ' S(Olé_‘r SOA]S)T SOIL THREAD | SHINE . [DILATANCY] ODOUR [DRY STRENGH _8 ‘ !
. o w I : . . o -4 50 :
‘»n £ SILTS - ) * o - '
|22 |[aND cLays | £orTs ﬁZ?%"&ﬁé’ﬁ* Jhick cumaly Wone fa | Distinct | Not | None to ML SILT SOIL low plasticity ;nerganic silfsand ) = " f |
) oY Liquid limit Kneaded while moist broken Y E 3 very -Fme.silfy'or c!ayz.ysands,r*ock fleur l;J uo.lw
‘ 2 B - g : Cast meoybe handled free- . ’ : ' . — : 24 z i
ACY less thon ly without breoking.Can be | Thread can be Moderate | None to Not “ Moderate CL CLAY SOiL, low plasticity ; inorganic clays ofviow | 3 | .
L) kneoded moist without pointed asfineas slight significant : : > !
Wl © = 50 cracking. Materiol ad- |a lead pencil, but 3 | to medium p’USf‘C‘f)’ Q"ave] Iy, clays, sondy clays v - 2q :
= 45 0 heraes fo the hand. is fragile. T Silty clays, lean cloys ul S 39 !
| < E g’ _ ., | Cost fragile to cohesivel S?H weak ' {None o |Slight to Deéaxed OQRGANIC SOIL low plogfic‘}fy; organic siits N - ; (
EZD“‘O 3 i Sr:rg:zwr,’:gi {m‘i‘hacdrr:f::\ed hread. | very duH. d‘|s1mc1‘ o:gc;r#gr Low _OL ond siit clays of .,ow plcsfic'lfy 7)) 2 26
. . ~ &
S ‘fowm Moderately plasticand | Weak to medium | Dull Noneto | Not Moderate : SILT SOIL, high lasticity; inorganic sxlfs. Z <
R wl 0 o Cohesive. Material thread. May be. slight significant| Powdered soil MH micaceou r dguafgmacconﬁ m); SQnag' or siity soils| <« :
. =z adheres somewhat fo thd crumbly. . . ous o { b Y .
ﬁ - < gO SILTS - | fand T ‘ : feels floury .| elastic_silts. ] g ‘2
- L ¢ AND CLAYS - : -———
o Very plastic and cohes- | Vary tough fhread Very glossy| None Strong Hrgn o very CLAY SOIL, high plcs‘hcnf ; lnorganxc clcys 4l _.
4 N LiqUid limit ,i‘gefhh:a’fweaﬁa 'é‘arn;y059|c+£;y gan .bne_ rolla? to - earthy: Hnghd Cannot be CH of hlgh plcshcsfy ot Clayys i ‘
‘ 820 more than to touch. SY P pein o ' ' Pgnmgi:egrfsSurc ¢ l X :
o 3 - Tt e et e - N . T
é = 50 ’l?lcaeslf;csc}?dhi?h:s;:e \x‘erck‘;a on;fd:um Moderate None Decayed yodjrotefohfgh OH ORGANIC SOIL ,high_ Ploshcwy 5 orgamc : © ' 20 30 L 40 50 60 70 8o 20 00
?L. i _ ‘ c.reasy Wantly spongy Sofiound f.bzrgu;; ;olggg;,l 1 <°r9?1,':.'fm,. :::ycgf?.i:;us. clays of mednum to high p(ashc:f)f . 1QUID  LIMIT
' a . o . 4
: i K T T - PLASTlClTY CHART
RHIGHLY ORGANIC SOIL ‘Readily identified by colour odour spon feel and frequent| I PEATY SOIL ; Peat d fher highl
E . G S Y bnylbrous ,mx,wrep 9y guently Pi | organic soile. °ne e any | FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS
Q NOTE : BOUNDARY CLASSIFICATIONS =Sol’ls’ p'bssessing' characteristics of two groups are shown as a combination’ of two ' [ Based on “The Unified Soil Clossification System” APPENDIX ,
t\ : _ p group symbols, e.g. GW-GC, well graded grave! with clay binder. : : ) I United States Department of the Interior,
LN _ Ch-240 - . ‘ ! Bureou of Reclemation “Earth Manual®
\ 64 | | First Sdition, Denver COLORADO 1960 F/G6
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’ @ cogmneial
. o PROCEDURE

Two samples of clay were raceived for sieve analysis and Atterberg
limit determinations., Tha samples were broken up, then dried in a low
temperature oven and representativae portions of each obtained by riffling
for the sizing and Atterbarg limit determina;ions.

The sizing analyses on each sample after initially wet splitting on
200 mesh BSS and rescreening the dried plus 200 mesh fraction, using a
Pascal Inclyno Sieve Shaker for 15 minutes are shown in Table 1.

- The plus 36 mesh BSS material was removed by hand screening from each
of the samples for Atterberg limit determinations on the minus 36 mesh
fraction as specified in British Standard 1377. '

The results are shown in Table 2 and Figures 1 and 2. All sampléé were
dieposad of as instructed. ‘ .

Results were phonad to Mr P. Rogers on 28 May 1971 as instructed.

Sample No.  Depth (f1)
A 193/71 8409
A 194/71 - 154016



Table 1

Micron Equivalent Cumulative X Passing
Size Mesh BS A 193/71 A 194/71
420 36 94.44 ' 96.68
300 52 93.12 95.38
150 100 90.43 92.33

75 200 86.35 85.66
_ Table 2 .
Sample Liquid Plastic Plasticity
Number Linit - : Limit Index
A 193/71 33.8 15.8 18.0
A 194/71 0 34.2 15.3 18.9
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