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UWf^AKY AKD CONCLUblU&S 
A propoaad subdivision at Happy Valley ha* been 

axaained with raferanoe to the suitability of tha aita for 
residential development. 

It was found that moat of tha area ia underlain by 
qoartsita and slats at shallow depth (alloat 5ft. (0*9*)). £ka 
top soil ia a silt soil whiah becomes saturated during tha 
winter months producing araas of active soil creep on asm* of 
tha hill slopes. Thara ara saveral quarries up to 20ft 
(6m) deep, and escarpments up to 10ft. (5a) high in tha propoaad 
area of raaldsntial dwellings. 

If it is propoaad to hack fill thaaa quarries and 
eacarpmenta to produoa a leval surfaoa than it ia recommended 
thatt 

(a) auitabla fill material without any organic mattar 
ba uaad and properly compacted. 

(b) all potential buyers of lots affaated by quarriea 
and escarpments should ba informed that thaaa 
features lie buried on the land. 

(c) no building should ba constructed partly on tha 
fill and partly on undisturbed ground as differential 



ssttlsstsnt le likaly to oocur* .. 
It is also voaomandod that tha araaa of soil oreap should ha 
proparly drainad during construction and adaquata psraansnt 
drains installed* A safsty fanes should bo built around a ataap 
Wartsito osoarpaant, which is about 40ft* (12*) high* 

During aita inspections it was ohaarvad that two 
important topographic features wars not located on tha surrey 
plan* and it is raeomaadad that thaaa should ha looatad in 
relation to tha subdivision allotments and roads* 

It is considered that tha aita is auitabla for 
residsntial development provided that tha above recommendations 
are boms in mind* 

INTKODUCTIOH 
Investigation of a proposad subdivision at Happy Vallay 

to dotaxmino tha suitability of tha aita for roaidantial 
development vas requested in a letter datad 5th August, 1971 
from tho Diroator of Planning* 

Tha location of tho propoaod subdivision, togsthsr 
with tho relevant geological and geonorphctogieal information 
is ahswn on Figures 1 and 2* 

EJ56I0NAL GEOLOaT 
Tha propoaod subdivision is situated on tho uplifted 

Clarendon Blo-ek and a normal fault, which waa active during 
oarly Catinoseie Tina, 11 about % mile (400m) to tha wast. 
Tha uplifted bloek is one of a number of elongate faultad 
erustal blocks that siake up tha Mt. Lofty Kangaa. 

Tha araa is made up of rocks from tho Adolaida System 

X£ro|eros?ig *ge) and consists of quartsitaa (Sturtian) with 



local pebbly beds and thinly laminated blue-grey slates (Terranaian) 
with some siltstone interbede ('^hoapaon, 1962)% 

SITE GEOLQ&T 
Tha site (Fig.2) ia situated on tha western slaps of 

a north-south trend lag ridge. The topography Is deainated 
¥gr two east-wsst trending vaileya, up to 60ft. (18a) 
deep, that out across tha propoaad aubdlrlslon. Tha valley sides 
slops at angles ranging from 12° to almost vertical. Tha reat 
of tha area ia gently undulating with alopaa ranging froa 
5° to 10® • There are numerous roek outcrops, ths most prominent 
being a near vertical north-east trending, 40ft. (12.2a) 
high, quarts!ta eaoaxpnent over whieh a water-fall flowa 
(JTig,1). There are three quarries up to 20ft. (6a) daap and 
aeveral escarpments up to 40ft. (12.2m) high om the proposed 
sits. Grass, gua trass* aoss and denaa hush cover most of tha 
area. 

Soil sad Book Typos 
9ho soil sever mainly consists of a QXLT SOIL (Ml)* 

•f low plastiaity and la generally about 2ft. (60eas) to 3*t. (1a) 
thiok and ovarlioa quartsite or alata had rook. In tho violaity 
of Sean Plaoo (?lg. 1) tha aoil cover appears to be tap to 6ft. 
(1.8a) deep with a &ILT SOIL (ML) of low plaaticity up to 1ft 
(30cms) thiok overlying a yellow-white high plasticity CLAX 
siQIL (CB) with soma rook fragments up to 0.2ft. (5eas) in else. 

Tho major rook types exposed are quartsite and alata. 
She quartsite, which strikss at 050* and dips 20° to tha south-oast* 

* These tanas defined in appendix. 



is s strong to very strong, slightly weathered (fable 1), 
medium to coarse grained rook with sons pebble lsysrs to 
1ft• (JOena) wide* There are thrss sots of well developed, 
open (np to fcon) joints, one strikes st 050® end dips 70® 
to the north-west, the other is vertical sad strites ^proximately 
mertb-eeuth, and the other is a bedding plane joint, The quart site 
outcrop* as prominent aaearpnanta tap to 4Qft» (12m) high and in 
the quarries (fig* 1)« 

The slate is a slightly weathered, medium strong to 
strong, thinly laminated, blue-grey slats with sons light 
coloured siltstone interbeds* Tha bedding strikes at 170° and 
dips 50* to the east and a wsll developed cleavage strikes 
at 060* and dips JO® to the south. Ths slate outcrops as prominent 
near vertical escarpments up to 5ft. (1*5») high and in quarries* 

8TABILITT OF SUBDIVISION SLOPES AND QUARRIES 
the area has been divided into 4 sub-areas (Fig.2) 

for ease of discussion and they will be discussed separately. 

Araa 1* 
This area has generally stable alopea within the proposed 

residential araa. In the vicinity of point A (Fig* 2)t which 
is the head of a valley, there is considerable active soil 
ereep in the saturated top aoil. However bed reek lies eleee 
to the surface (within 2ft. (6©cms)) and it ia considered that 
with adequate drainage during conetruetien tbia area should 
be suitable for building. 

In the vicinity of point JB the 40ft. (12m) high almmst 
vertical quarts!to escarpment comes within 10ft* (5m) of the 
proposed road way* However tha eecarpment appears to be quite 



TABLE. 1 
CLASSIFICATION OF ROCK CONDITIONS AND STRENGTH OF ROCK SUBSTANCE 

1. ROCK CONDITION TERMS 

TERM ABBRN DEFINITION 

F r e B h ( F ) 

Chemically Decomposed (D) 
Chemically Weathered (w) 

J 

Chemically Altered (a) 

Extremely (Decomposed 
(Weathered (XW, 
(Altered IXA, 

Substance shows no effects of chemical 
decomposition. 
Substance is affected by chemical decompos-
ition, but the exact process is not obvious,, 
Substance shows effects of chemical decom-
position processes which have occurred due 
to surface and near-surface agencies such as 
air and groundwater0 
Substance shows effects of chemical decomp-
osition processes which have occurred due 
to plutonic or volcanic fluids. 
Substance has been reduced to material which 
shows fabric of original rock, but which can 
be remoulded, i.e. soil substance. (Classi-
fied by Unified System). 

CLASSIFICATION OF ROCK SUBSTANCES BY UNCONFINED COMPRESSIVE STRENGTH 

TERM ABBRN UNCONFINED COMPRESSIVE STRENGTH 
(Ker/sa .cm) (lb/sa.in) : 

Very weak VW < 7 0 £ 1000 
Weak W 70 - 200 1000 - 3000 
Medium strong MS 200 - 700 3000 - 10,000 
Strong S 700 - 1800 lOpOOO - 25»000 
Very strong vs >1800 - > 2 5 ,000 
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RANGE OF STRENGTHS OF SOME COMMON 
ROCK SUBSTANCES IN THE FRESH STATE* 
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•Samples of fresh rock tested to Australian Standard^ For rocks 
showing planar anisotropy the long axis of the sample is normal to fabric 
planeB. 

} 3„ EXAMPLES OF USE OF CLASSIFICATION 
Geological' Name 

Granite 
Granite 
Schist 
Schist 

Rock Condition Term 
Fresh 

Weathered 
Fresh 
Altered 

Strength Term 
Strong 

Medium Strong 
Weak 
Very Weak 



•table with mo likelihood of major rook siidea or erosion 
under outting tha road way. It la auggaatad that a safety 
fence he eonstrueted froti about point B to point 0 aleae the 
eaearpment. The eaoarpment as shown cressss lets 22,25, 61, 
62, «3, 84t 114 and 115* If it is proposed to baek fill tbsse 
areas to make the surface level then it is reeoiamemded that 
mo building founded partly on fill and partly on rock as 
differential ssttlement could oeeur beneath the building. 

At point D is a quarry (Fig.2) the position of which 
is only approximate, as it was mot shown on the original 
Subdivision Plan, dated 6th April, 1971, thus it is suggested 
that its position be accurately located in relation to the 
allotments. Tha quarry is 15ft. (A.5m) to 20ft. (S») dsep and 
the upper 5ft. (1.5*) of the near vertical face, consisting of 
silt soil and weathered slate, appears to be unstable and eubjoct 
to minor rock falls. If left unchecked this Instability could 
under-cut Michael Boulevard, hence it is suggested thst it be 
either back filled or the faces battered back to about 45°. 
Beth these alternatives could be easily accomplished with earth 
moving equipment. 

The remainder of area 1 la stable and suitable for 
residential development. 

Area 2* 
At point £ (Fig. 2) there ia a quarry up to 15ft. (4.5m) 

deep. The faces slope at 50° to #3* and appear to be quite stable. 
If the qusrry is to be back filled then all potential buyers of lota 
100, 101, 102, 108, and 107 should be informed that an old 
quarry liee partly beneath these lots, and it ia recommended 
that no buildings be allowed to bo constructed partly ever the 



Infilled quarry as diffsrsxriial settlement of tho fill say occur 
beneath the building. 

Just west ef this quarry (Fig.2) is a quartsite 
escarpment from Jft.. (90cms) to 6ft. (1.8m) high. Its position 
is only approximate as it was not shewn en the original subdivision 
plan dated 6th April, 1971* and it is suggested that it be 
accurately located* This escarpment appears to lie 1m lets 107 
and 108, and if it is proposed to add fill to main the eurfaee 
level then it ia recommended that no buildings be built aeroes 
the burled eeearpmemt as differential settlement could occur 
beneath the building. Also it is suggested that all potential 
buyers ef lots 107 snd 10S be informed that a buried escarpment lies 
en thsse lets. 

Zn ths vicinity of point F is a recent water source 
that has eroded channels up to 5ft. (90cms) deep. However with 
prevision for adequate drainage this area should be suitabls for 
residential dwellings. 

The remainder of area 2 is stsble end suitable for 
residential development* 

Area 5* 
Zn the vicinity of point G (Fig.2) is a large area of 

umetable soil up to 6ft. (1.8m) thick which surrounds a deeply 
incised (6ft. (1.9m)) water eeurae that appears to carry considerable 
amounts of water during atom activity. This area affects Ists 
131• 152, 15?i 158% 195* 209, and 244, and it is suggested 
that a drain of adequate capacity be constructed along the 
existing channel to provide drainage for tbia area. With such 
drainage trls area should be suitable for building purposes. 



At point H (Fig. 2) ia • quarry up to 15ft (4.5«) 
toep with near vertical faces. fhe upper 5ft. (9©eaa) 
to 4ft. (1.2k) of the facea, oonpoaed of ailt aoil and weathered 
jointed quartsite, appears to he unstable and subject to minor 
falls. This quarry liss entirely on lot 212 and it is reoonmended 
that potential buyers of this let should he informed that an old 
quarry lies on this property. It is recommended that no building 
he founded partly on fill ant partly on reek, as differential 
settlement of the fill may oeeur, keneath the building* 

The remainder of the area appears to he stable and 
should he suitable for residential development. 

Area 4 
At points X, J I I are areaa of motive aoil creep. 

However bad rook appears to be within 5ft • (90ems) of the surf nee 
and with suitable drainage during construction on lets 22?, 
228, 253, 25^, 255, 256, 237 and Michael Boulevard theae areas 
should he suitable for residential development. 

At point h there is evidence of an old soil slip into 
the creek sat the top of the escarpment cornea within 10ft• (5*0 
of Michael Boulevard. It ia auggested that either a) Michael 
Boulevard should be located at least 20ft. (6a) fron the 
top of the eaearpaent, and no drainage from the subdivision should 
he allowed to run into the elt a lip area, or h) a retaining wall 
should he oonatructed around the face of the * bask to prevent 
any future allp under-cutting the roadway. 

The remainder of the area ia considered to he aultable 
for residential development. 

GRCUJTDWAfER 

Due to the relatively high rain fall In thin area 
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the top soil (up to 5ft* (9CBe) thick) becomes saturated during 
the winter months end th&rc is considerable cor fee c turn off in 
•one are**. However, since the aita ia situated on the crest 
and aidea of a ridge no permanent ground water is likely to be 
encountered in any excavation. However if construction waa carried 
out during the winter months* near surfsee "perched" ground 
water would be likely to be encountered in many locations| and 
care ahould be taken during earthworks to ensure that the present 
areas of soil creep are not reactivated or that aoil creep is 
not activated in new areas* 

5*10*71 HJMtJSS 
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E N G I N E E R I N G G E O L O G Y S E C T I O N SOILS CLASSIFICATION CHART DEPARTMENT O F M I N E S S O U T H A U S T R A L I A 

F IELD IDENTIF ICATION P R O C E D U R E S 
Ce xcludmg porticles larger than 0.25 f t . and bosi'ng f ract i ons on'<z st imatcd , we igMs) 

G R O U P 
S Y M B O L 

„ G R O U P N A M E 
a n d t y p i c a l m o f z r i a l s 

L A B O R A T O R Y CLASSIFICATION CRITERIA 
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G R A V E L S 
More than 
50'/. of t he 
coarse froct ion 
is larger than 

2. mm. 
(retained o n 
B.S.7 sieve) 

SANDS 
More than 
507. of the 
coarse fraction 
is smaller 
than 2mm. 
(passing 
&.S.7 s ieve) 

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

L i t t l e or no 
f i n e s 

DIRTY 
GRAVELS 
A p p r e c i a b l e 

amount of 
f ines 

C L E A N 
S A N D S 

L i t t le or no 
f i n e s . 

DIRTY 
SANDS 

Apprec ioble 
amount of fines 

Wide range in grain sî e and •substantial amounts 

of all intermediate p a r t i c l e sî es 
G W G R A V E L , we l l graded ; g r a v e l . s a n d 

m i x t u r e s , l i t t l e o r no f i n e s 

Pre do m i nan t ly one si^e , or a range o f 3.1325, with 
S o m e intermediate s i ^ e s m i s s i r \ g . 

G P 

M o n - p i a s t r e f i n e s — fo r i d e n f i f i cat ion see M L b e l o w . G M 

P l a s f l c f i n e s - fo r i d e n t i f i c a t i o n S e e C L b a i o w G C 

G R A V E L , poor ly graded; c j r o v z l sand 

m I x t u n z s , l i t t / e o r no fines. 

GRAVEL, excess s i it y-fing-s ; poorly graded 
gravel.- sand - sift mixtures 
G R A V E L , e x c e s s c l a y e y f i n e s ; poorly graded 
g r a v e ! - s a n d - c i a y m i x t u r e s 

W i d e range in g r o i n 51325. a n d s u b s t a n t i a l amounts of 
a l l i n t e r m e d i a t e p a r t i c l e si^es • 

S W S A N D , wel l g r a d e d ; we l l graded s a n d s , 
grayel ly sands, l i t t l e or no f i n e s . 

Predominantly one s i j e or a range of s i ^ e s , w i t h some 
intermediate si3<zs miss ing. 

S P S A N D , poorly g r a d e d ; poor iy g r a d e d s a n d s 
g rave l l y s a n d s , l i t t l e or no f i n e s 

Non p l a s t i c f i nes - f o r identification s<?e M L below S M S A N D , e x c e s s s i l t y f i n e s ; poorly graded 
s a n d - s i l t m i x t u r e s 

P l a s t i c fines - for identification see C L b e l o w S C S A N D e x c e s s c l o y e y f i nes , ; p o o r l y 
graded s a n d - c l a y m i x t u r e s . 
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F I E L D 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 s m a l l e r t h a n 0-4 mm.( pas s i ng B.5. 36 sieve) 

S I LTS 
AND CLAYS 
Liquid limit 

less than 
5 0 

S I L T S 
AND CLAYS " 

Liquid l imit 
more t h a n 

5 0 

H IGHLY ORGANIC S O I L S 

S O I L C A S T (wet soil) 
Forms f r a g i l e cast 
C r o c k s form when 
l e n e o d e d w h i l e m o i s t 

SOIL T H R E A D 

Cast maybe handled free-
ly without breaking.Can be 
kneaded moist w i thout 
c r a c k i n g . M a t e r i a l ad-
haras to t h e h a n d . 

C a s t f r a g i l e to Cohesive 
material w i l l a d h e r e 
s o m e w h a t to the h a n d . 

Moderately p l a s t i c a n d 
C o h e s i v e . M a t e r i a l 
adheres s o m e w h a t to the hand 
V e r y p l a s t i c a n d c o h e s -
ive M a t e r i a l v e r y .St icky 
to the hand. G r e a s y h and 
t o t o u c h 

P l a s t i c and c o h e s i v e . 
F e e l s s 113+ ly s p o n g y 
G r e a s y to t o u c h . 

Thick crumbly 
thread; easily 
b r o k e n 

T h r e a d con be 
pointed as fine as 
a lead p e n c i l , bu t 
i s f r a g i l e . 

S o f t , w e a k 
t h r e a d . 

W e a k to m e d i u m 
-thread . M a y ba 
C r u m b l y . 

Very t o u g h th r ead 
Can b t r o l l e d to 
a p i n p o i n t . 

W e a k to m e d i u m 
t h r a o d . O f t e n 
sott a n d f i b r o u s 

S H I N E 

M o n e to 
vary du II 

Moderate 

DILATANCY 

D i s t f n c t 

N o n e t o slight 

ODOUR 

Not sign i f ica nt 

Not. .signi fica nt 

N o n e t o | S l i g h t t o 1 D e c a y e d 
v e r y d u l l 1 d i s t i n c t o r g a n i c 

matter 

Dull Mone to Slight 

V e r y glossy 

M o d e r a t e 
to v e r y 
S l o s s y 

Mone. 

None 

Not Signi Ficanf 

S : r o p g 
e a r t hy. 

Decayed organic 
m a t t e r 

G R O U P 
S Y M B O L 

DRY STREWGlt 

G R O U P N A M E 
( a n d t y p i c a l m a t e r i a l s ) 

None to 
31 i g h t 

ML SILT SOIL, low plasticity ;inorganic silts and 
yery fine silty or clayey sands, roc k flcur. 

Moderate en.;.- CLAY SO I L , low plasticity ; inorganic clays of low 
to medium plasticity, gravelly c l a y s , sandy clays 

Silty c loys, lean c l a y s 

Low O L 
O R G A N I C SO I L low plost ici ty ; organic silts 
and silt clays of low p/ast ic i ty 

Moderate 
Powderedsoil 
feels floury 

M H 
S I L T S O I L , h i g h p l a s t i c i t y ; inorganic s i l ts , 
micaceous or diatomaceoififine sandy' ors i i ryso i j s 
elastic s i l ts . 

High to v e r y 
nigh. Cannot be 
powdered by 
finger pressure 

C H 
C L A Y S O I L , h jqh plost ic ' i ty ; i n o r g a n i c c lays 
of high p l as t i c i t y , f a t c l a y s 

tf) 
C o 
o D 

o l/> 
X 
t*-

• n 
T3 

T> 
V) 

O -Q 

U > 
a. D 
O 

uJ N 
<0 
Z 
Of 

Moderate to high. 
Powdered soil moy be fibrous. OH O R G A N I C S O I L , h igh p l a s t i c i t y ; o r g a n i c 

c lays of m e d i u m to high p las t i c i t y . 

R e a d i l y i d e n t i f i e d b y c o l o u r , o d o u r , s p o n g y f e e l a n d f r e q u e n t l y 6y fibrous texture. : Pt 
PEATY SOIL •, Peat and other highly 
organic soiis. 
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Cc = B e t w e e n one and 3 Die. DbO 

Not meet ing all gradation r e q u i r e m e n t s for GW 

At terberg l imits below "A" line 
or P I l e s s than 4 

A t r e r b e r g l im i t s above "A" l ine 
with P I g r e a t e r t h a n 7 

Above "A" line with P I 
between 4and 7 ore 
borderl ine cases requir 
ing use of dual symbols 

Cu " 575 Grea te r than G 
Cc = (PlS^ B e i ween one and a D10* Deo 

Not m e e t i n g all g r ada t i on r e q u i r e m e n t s f o r S W 

Atterberg- l imits be low "A." line 
or P I l ess than 4 

A t t e r b e r g l imits above "A' l ine 
w i t h P I g r e a t e r t han 7 
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Dip and strike of bedding. 

Dip and strike of jointing. 

f f Vertical joint. 

/io- Direction and angle of surface slope. 
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LOCALITY PLAN 
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