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REPORT ON GEOLOGICAL IIWESTIGATIONS 

CONGLUSIONB 

.k • A proposed subdivision at Fern Hill, Graders, has 
inspected with respeetto suitability for residential 

development* , ... -. .. , 
She area is covered by a light brown silt soil.(ML)* 

low plasticity with rock fragments, varying to a darker brown 
in the iroper part of the subdivision. 

Bedrock, consisting of light coloured granite gneiss, medium 
strosf^. is shallow probably lees than 1 metre, 

A quarry If metres in diameter and with a depth of 
6 metres is present in lot 3. 

She subdivision is considered Buitable for residential 
ttee- providing the following ia carried out... . . ...... 

-foundations should be excavated to bedrock. 
-tfhe quarry should be backfilled, or cleared of 
Vegetation and the top 1-2 metres of the face cut 
back on a batter of 1 on 1 • Buildings should 
be kept 25 metres uphill from the edge of the quarry, 

In a lette* dated Sth November, 1972, the State 
Planning Office askedtheDepartment of Mines to report on the 
euiti&ilJLty 'W 

•-'r'-'-.v - J •-'.:.:-" i r h x : •. i 
*OJerms underlined and inbrackets are defined in the Appendix., 



tpk® location of the proposed subdivision, showing 
regional geology, is given in Figure 1. A geological plan of the 
subdivision is given in Figure 2. 

REGIONAL GEOLOGY 
She subdivision is located on the Clarendon Block, One 

of several elongate fault blocks that make up the Mount Lofty 
Rangesi She site is in an area of lower Proterozoic (Carpentarian) 
schists and gneisses (Barossa Complex). 3?hese met amorphic rocks are 
the oldest exposed in the Mount Lofty Ranges and are separated from 
upper Proterozoic sedimentary rocks by an angular unconformity. 

Near the subdivisioni two inliers of Barossa Complex 
rooks are exposed in the cores of anticlinal folds. The western 
boundaries of the inliers are faulted and one of these faults 
(Crafers Fault) passes about 160 metres north-west of the subdivision 
(Sprigg and others, 1951)• 

SIfE GEOLOGY 
ffopoffraphy 

She subdivision is situated on the western slope of a 
small valley. 3?he altitude of the site varies from 540 m to 370 m 
above sea level. Slopes on the site average about 15° with a 
flatter area at the top of the subdivision (about 5-10°) and a 
steeper area in the south-east corner (slope about 22°). 

SJhe upper part of the subdivision has been partially 
cultivated as an ornamental garden, fhe lower slopes are covered 
in bracken, blackberries and some trees. 
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Soil and Book tgypes 
The subdivision is composed mostly of a light brown 

silt soil (ML)» low plasticity, containing some rock fragments, 
the rock fragments are weathered pebbles of granite gneiss, 
weak to medium stronst. 

In the upper part of the subdivision where cultivation 
has taken place the soil is a darker brown organic clay-silt soil. 
low plasticity (©L); 

tBhe depth to bedrock on the site is probably less than 
1 metres Humorous rock fragments are exposed in very shallow 
excavations., Some rock fragments are cemented in a red brown 
iateritic matrix.- Bedrock consists of a light coloured granite 
gneiss ». medium strong. 

(ESS Q&AJtttt 
A quarry is situated in the eastern (downhill) end of 

lot 3. The uphill face is about 6 metres high and it has a 
diameter of about 15 metres.. The quarry is completely Overgrown 
with dense blackberries and bracken and so a close inspection was 
not possible. 

SLOPE STABILITY 
No evidence of slope instability was seen in the 

subdivision. Providing foundations are excavated to bedrock the 
aJ?ea should be suitable for houses. 

The quarry should be backfilled or cleared and the top 
1-2 metres of the face out back on a batter of 1 on 1 (45°)* 
Buildings on lot 3 should be kept 25 metres uphill from the 
edge of the quarry. 



GHOUBDWATER 

2Mb is not significant in the area. 

3. Robertson 
Engineering Geology Section 

16.1.73 
SHsGff 
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AOELAIOE REGIONAL GEOLOGY — S O U T H E R N AREA 

REFERENCE 

SEMAPHORE S A N D : White quart ; sand of the coastal 
dunes and modern beaches. 

Red-brown aeolian FULHAM S A N D and pale-yellow 
MOLINEAUX S A N D ol the dunefields. 

ST. KILDA FORMATION: Shelly silt and sands o l 
— . estuarine origin. 

P O O R A K A FORMATION: Red-brown sandy clay with 
carbonate. Gravelly near, ranges. 

Outwash sands and clays. Usually with soft lime or 
calcrete. 

Mottled lateri t i /ed freshwater sands and gravels. 

PORT W I I L U N G A BEDS: Marine sandy l imestones and 
clays. 

Glacial and fluvioglacial deposits ol silts and sands with 
boulders 

Undifferentiated metasediments. mainly of tillite. slate, 
quart / i te and dolomite. 

E N G I N E E R I N G 
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ENGINEERING CLASSIFICATION. OF ROCK MATERIAL 
1. ROCK CONDITION 

TERM ABBRN DEFINITION 

Fresh '(F) 

Weathered (W) 

. Slightly weathered •(SW) 
Moderately weathered (MW) 
Highly weathered ' (*HW) 

Completely weathered' (CW) 

Altered (A) 

No weathering effects visible to naked 
eye. 
Shows visible effects of chemical 
decomposition caused by air and grounds-
water. Can be subdivided: 
- change in appearance but no loss in 

strength . . . 
- change in appearance but with 

significant loss, in strength. • 
- considerable change in appearance and 

loss in strength. Material'is still a' 
rock but normally very weak. 

- has soil properties and often shows 
complete change In appearance.' 

Shows chemical-and physical alteration 
to rock fabric caused by temperature, 
pressure or injection of other material. 

2. ROCK STRENGTH 
Can be correlated with unconfined compressive strength tested in 
the laboratory. 
TERM ABBRN ' 2 ". Kg cm • FIELD TEST 

(p.s .i . ) 
VW 

W 

Very weak 

Weak 

Medium strong MS 

Strong ' .•• S 

Very strong VS. 

7 0 - 2 0 0 
(1 0 0 0 - 5 000) 

70 Breaks and crumbles easily in the 
(1 000) • hands. 

Breaks easily with hammer (Normal 
tap. (range 

200-700 Rings and breaks to firm t p (3 000-10 000)-hammer blow >concrete 
700-1800 (Very difficult to break with hammer 

(10 000-25 000) ( 
(and requires sledge. 
( 

>1800 
(>25 000) 

3. USE OF CLASSIFICATION ' 
Note that Condition and Strength terms do not necessarily correspond. 

Strength depends.on the type of rock while condition depends on 
external effects, e.g. 

Rock Material 
Granite 
Schist 

Condition 
Fresh-
Fresh 

Strength 
Strong 
Weak 
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ENGII>J33RING CLASSIFICATION OF-.SOILS -' 

The Unified Soil Classification System 

FIELO I N V E S T I G A T I O N P R O C E D U R E S 
Exc l ud i ng particlcs layer than 7 - 5 c m and bas ing fract ions o n est imated w e i g h t ! 

G R O U P 
S Y M B O L 

G R O U P N A M E 
and typical materials L A B O R A T O R Y C L A S S I F I C A T I O N CR ITER IA 

iL 
Q . H »> 

p 
3| 

G R A V E L S 
More than 5 0 ? o 

of Ihe coarse 

tract ion is 

larger !han 2mm. 

(retained on 

B.S.7 sieve) 

I 
if. 
1 
IP 

S A N D S 
More than SO^o 

ot the coarse • 

t ract ion is 

smaller than 2mm. 

(passing 

B.S.7 sieve) 

C L E A N 
G R A V E L S 

Litt le o r 
no fines 

DIRTY • 
G R A V E L S 

Apprec i ab le . amount 
o f fines 

C L E A N 
S A N D S 
Litt le o r 
no fines 

DIRTY 
S A N D S 

Apprec iab le a m o u n t 
of f i n e s ' . 

Wide range in grain sizes, and substant ial amounts of all intermediate part icle sizes 
GW GRAVEL, we l l graded; 

gravel sand mixtures, l i t t le or no tines 

Predominantly one size or a range of sizes, w i th some intermediate sizes missing G R A V a , paor ly graded; 
gravei sand mixtures, l i t t le or no fines 

Non pbs l tc f i n e s - f o r indent i f icai ion see ML below GRAVEL, excess si l ly lines; 
poorly graded gravel-sahd-silt mixtures 

Plastic f i n e s - f o r identi f icat ion see CL below GRAVEL, excess clayey fines; 
poorly graded gravel-sand-clay mixtures 

Wide range in grain sizes, and substantial amounts of ali intermediate particle sizes 
SW 

Predominantly one size or a range of sizes, w i th some intermediate sizes missini 

Non pl3Stic f i n e s - f o r indentificatian see M L below 
S M 

Plastic f i n e s - f o r identi f ication see CL below 

SILTS . 

A N D C L A Y S 

Liquid l imi t 

less th ' jn 50 

FIELD I N V E S T I G A T I O N P R O C E D U R E S 
o n fraction smal ler than 0 .4mm. (pass ing B.S. 36 s ieve) 

SOIL CAST . (soil 

SILTS 

A N D C L A Y S 

Liquid l imit 

more than 50 

Form: fragile cast 
Cr»:kj form whin kncjflrt #hii» main 

Cast maybe handled freely mihou! breaking 
Can tw Vneaded moi>t wl loui crjck.n, 
Material tfjhcrn to th- tund 

Cast Irojile 10 roVsive, matfral will 
adhere somenhal to the hand 
Moderately elastn aid rnhevv* 
Material adheres sannwhai 
to the fund 

Very ptasiic and cohesive 
Malerul very staky to irie hand 
Greasy to touch 

Ptast* ano cohesive* 
Feels sltjhtty sponfy 
Crutsv to luuch 

SOIL THREAD 

Thick crumbly thread; 
raviy broken 

rh/i'ji) can be point 
line as i lead • 

but IS tfjjll-? 

Weak m medium thwart 
Ma; t : i.M«nbly . 

Ve»y touph thread.can 
be tolled lo a o>n point 

Weak.to medium i t m d 
Ollm sotl and tiQrous 

SHINE I OJLATANCY 
- i 

Mndnjle to 
vrrv flossy' 

ODOUR 

Decayed organic 
natter 

Stated organic 
matter 

DRY STRENGTH 

Moderate 
Powdered soil 
leels floury 

Kifh to very hifh 
Cannol be po*dered 
b> fwcer prruure 

Moderate to h£h 
Pondered soil may 
bf iibfous 

Readily identi l ied by colour, odour, spongy l e e l ' a n d frequently by f ibrous lex lure . 

N O T E : BOUNDARY CLASSIFICATIONS: Sell possessing chorocrcrisncs of rwo group, ore shorn, os o combination ! 

' o f rwo group symtols. eg. G W - G C . »el) groded grove/ with cloy binder. i 

G R O U P 

S Y M B O L 

M L 

M H 

SAtiD, wel l graded; 
wel i graded sands, gravelly sands. Wile or no lines 

SAND, poorly graded: 
poorly graded sands, gravelly sands, l i t t le or no fines 

SAND, excess si l ly lines; 
poorly graded sand-silt mixtures 

SAND, excess clayey lines; 
poorly, graded sand-clay mixtures 

G R O U P N A M E 

and typical materials 

SILT SOIL, low plasticity; -
inorganic silts and-very f ine silty or clayey sands, rock flour 

c u r SOIL, low plasticity; 
inorganic clays ot low to medium "plasticity, 
gravelly clay, sand, clays, silty clays, lean clays 
ORGANIC SOIL, low plasticity; 
organic silts and silt clays of low plasticity 

SILT SOIL, high plasticity; 
inorganic silts, micaceous or diatomaceous 
fine sandy or si l ty soils, elastic si l ls 

CLAY SOIL, high plast ici ty; 

inorganic clays of nigh plasticity, fat clays 

ORGANIC SOIL, high plast ici ty; 

organic clays of medium to high plasticity 

PEATY SOIL; • • ' • 
Peal and other highly organic soils 

C u = " V t f i p Greater than 4 
B e t w e e n ! and 3 

Not meet ing all gradat ion requirements lor GW 

Atterberg l imits below " A " 
line or PI less than 4 

Above " A " l ine wi th PI between ' 

4 and 7 are bortert inS cases 

requir ing use of dual symbols'-
At terberg l imi ts below " A " 
line or PI greater than 7 

Above " A " l ine wi th PI between ' 

4 and 7 are bortert inS cases 

requir ing use of dual symbols'-

Cu= " t S ^ b i o Greater than 6 

^ ' " ^ i o . o j o B e t w e e n ! and 3 

Not meet ing all gradat ion requiremen ts lor SW 

Atterberg l imi ts below "A" 
line or PI less than 4 

Atterberg l imi ts below "A" 
l ine or PI greater than 7 

Above " A " line wi th PI between 

4 and 7 are borderline cases 

requir ing use of dual symbols 

•8-
g a o 

" V f 
C 1 / 

n i 

CL-ML V OL 
Or 

MH 

ml 
Ml 1 

0 "> » 30 <0 50 AO -Jo 10 90 
LIQUID LIMIT 

PLASTICITY CHART 

FOR LABORATORY CLASSIFICATION OF FINE GP.AINEO SOILS 

Based on "The Unified Soil Classification Sy s tem" United Stores Deportment o f the Interior, 

flureou of Reclamation "Earth Manual" First Edition. Denver COLARADO I960. 
7 0 - 6 4 1 S . I I .4 * 
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