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SUMLARY ARD CONCLUGLIONS
A propeosed subdivision st Happy Valley has been
sxamined with reference to the suitability of the site for
residential developmens.

It was found that mest of the area is underlain by
quarssite and slate as shallow Gthh.(dbout 328, (0.9m)). The
top soil is & silt soil th;oh"boeonns sﬁturatod during the
winter months producing aroai of active soil eritp on seme of
the hill slepes. There are several quarries up to 20ft
(6ém) deep, and ¢ucurpn§nts up to 10£¢. (3m) high in the propesed
area of residential dwellings.

If 1% is proposed $0 dack fill these quarries and
sscarpments to produce a level surface then it is recommended
shat:

(a) suitable £ill material without any orgunic matter
be ussd and properly compaated.

(v) all potential buyers of lots affested by guarries
and escar;ments should be informed that these
features lie dburied on the land,

(c) no bufilding shoule be constructed partly on the
£4l1l and pertly on undisturbed grcumnc as differential
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ssttlenent 1s-likniy to ac;ur..
It is alse rocommended that the areas of soil creep should de
preperly drained during construstion and sdequate permanent
drains installed. A sefety fonce should De duilt around a steep
gquartsite escarpment, which is about 40f%. (12m) high,

During site inspections it was observed that %wo
important Sopographis features were not located on ¥he survey
plan, and it is recommnended $had these should de located in
relation %o the subdivision allotments amd roads.

It is aonmidered that the aiﬁo:in suitable for
residential development provided that the above recomcendations
are borne in mind.

INERODUCTION

Inveatigation of a preposed sudbdivisiom at Happy Valley
to devermine she suitability of the site for residensial
development was requested in a letter dated 5th August, 1971
fyem the Diresdor of Planning.

The location of the proposed subdivision, together
wisth She relevant geological and geomorphdegisal information
is shewn on Figures 1 and 2.

REGIONAL GEOLOGY
~ The proposed subdivision is sisuated om the wplifsed
Clarendon Blosk and s normal fault, whisch was active during
sarly Csinozoic Time, lies 2bout X mile (400m) to the weat.
The uplifted block is one of a number of slengate faulted
srustal blocks that nmake up the Mt. Lofty Kanges.
Tha ares is msde up of rocks from %the idelaide System

{Zrojerospig ~ge) and conmsists of quartsites (Sturtian) with
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lecal pedbly beds and thinly lamimsted Lliuwe~grey slates (Torrensian)
wvish some siltstone interbeds (Thompson, 1962).

BITE GEQLOGY

Zhe mive (Fig.2) is sitvuated on the wastern slepe of
a north-south trending ridge. The tepography is deainated
By two eant-wesk Srending valleys, up to 60f%t. (18m)
deep, thad eut scross the preposed subdivision. The valley sides
slepe at sngles ranging from 12° to almest vertical. The ress
oL the area is gontly undulating with slopes raaging from
5° %o 10°. Therve are numerous roek outsrops, the most prominent
being s mear vertical nortvh-~esst trending, 40f%. (12.2m)
high, quartsise escarpment over which a water-fall flews
(Fig«1). There ars shree quarries wp %o 20£¢. (6m) deep snd
several escorpmen¥s up %0 40f%. (12.2m) high on she preposed
site. Grasa, gum tress, moss and deanse bush cover most of the

area,

B0il end Rock Types

The soil cever mainly consists of a SILT? B8OIL (ML)*
of low plasticity and is generally sbout 2£%. (60cms) to 3£%. (1m)
thick snd overlies quarszite or slate bed rosk. In the visinisy
of Dean Place (Fig. 1) the s0il cover appeers to be up to 6f%.
(1.8m) deep with & SILT SUIL (ML) of low plasticity up te 1£¢
(30ems) thiek overlying a yellow-white high plastiocity CLAY
S0IL (CH) with some rock fraguents wp $o 0.2f%. (Scms) in sise,

The mejor rock types exposed are quartsite and slate.
The quartsite, which strikes af 030° snd dips 20° %o the south~-east,

* These texwms defined in appendix,
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is a strong %o very strong, slightly weathered (Tadle 1),
nedium %0 soarse grained rock with some psbble layers up to
1£8, (30ems) wide. There are thres sets of well developed,
open (wp to 4mm) Joinks, one strikes st 0%0° and dips 70°
to the north-weat, She other is vertical amd strikes sppreximasely
»orth-south, snd the other is a bedding plame joint, The quarssite
outerops as premiment escarpmenta up to A0ft. (12m) high sméd in
the quarries (Fig. 1).

The slate i3 & alightly weathered, medium strong %o
strong, thinly lsminated, blue~grey slate with some light
soloured siltastome interbeds. The bedding strikes as 1720° and
dips 50’ %0 She sant and a well develeped cleavage strikes
av 060° and dips 30° %o the south. The slate outcrops as proainens
near verkisal escarpments up te 5ft. (1.%m) hish asd ia quarsies.

STABILIYY OF SURDIVISION SIOPES AND QUARRIES
The ares Las been divided into & sub-arean (Fig.2)
for ease of discusaion and they will be discussed separately.

Area 1.

This ares has generally stable slepes within she preposed
residential srea, In the vicinity of poins A (Fig. 2), whieh
is She head of & valley, there is consideradle active soil
¢reep in the satursted top soil. However bed roe¢k lies elose
to %he surface (within 2f¢. (60cms)) anrd it is considered thed
with adequate drainage during construction Shis area should
be suitable for bulilding.

In the vicinity of point B the 40f£%. (12m) high almesat
versicsl quar¥site escarpment comes within 10£%. (3m) of the
proposed road way. However the escarpment appears to be quite



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

1, ROCK CONDITION TERMS

TERM _ ABBRN DEFINITION

Fresh : (F) Substance shows no effects of chemical
, . decomposition. '
Chemically Decomposed (D) Substance is affected by chemical decompos=—
' ition, but the exact process is not obvious,
Chemically Weathered (W) Substance shows effects of chemical decom-
T position processes which have occurred due
J to surface and near-surface agencles such as
air and groundwater. o
Chemically Altered (A) Substance shows effects of chemical decomp-
osition processes which have occurred due
N to plutonic or volcanic fluids.
Extremely gDébomposed : EXD% Substance has been reduced to material which
. Weathered Xw shows fabric of original rock, but which can
Altered 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 w <70 < 1000
Weak _ W 70 - 200 1000 «~ 3600
Medium strong MS 200 - 700 3000 = 10,000
Strong S 700 = 1800 10,000 = 25,000
Very strong Vs >1800 ~.>>25,000

RANGE OF STRENGTHS OF SOME COMMON }
ROCK SUBSTANCES IN THE FRESH STATE#®
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vg—V g — VS - g
& & &8 =

*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 CLASSIFICATION

Geological Name Rock Condition Term Strength Term
Granite Fresh Strong
Granite . ‘ Weathered Medium Strong
Schist ' Fresh : Weak

Schist Altered - Very Weak

‘
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stable with mno likelihood of major rock slidea or erosion
under sutsing the road way. It is suggeated that a safety
fonce »e soustructed frow about point B to point C aleng the
sacarpment. The escerpment as shown crosses lots 22,25, 61,
62, 83, 84, 114 and 115, I1If it is proposed to bask fill thease
aress to make the surfsce level shen it is recoumended that

»o building be founded partly on £ill snd partly en reck as
differential sestlement could eseur bdeneath she building.

At point D is a quarry (Pig.2) she position of which
is enly approximate, as it was not shown on the original
Subdivisiom Plan, dated 6é%h April, 1971, thus it is suggested
shat {ts poeition be accurately lecated in reletion % the
allotments. The quarry is 15f%. (4.5m) 4o 20f£%6. (Sm) deep and
the upper 5f%. (1.%n) of the near vertical fuce, conmsisting of
silt soil and weathered slste, appsars %o be unstable aad subjoct
to minor rock falls. If left unchecked this instsabilisy could
under-gutl Hichacl Boulevard, hence it is suggested that i% de
either back filled or the faces battered back to about 45°.
Beth these alternatives could be sasily secemplished with earth
noving squipment.

The remainder of area ‘1 is stable and suisadle for

residential deveiopment.

Area 2.

A% points E (Fig. 2) there is a gquarry up to 15£¢. (4.5m)
deep. The faces slepe at 50° to 60° and appear %o bde guite stadle.
If the guarry is to be back filied then all potential buyers of lets
100, 101, 102, 108, and 107 should be informed that an old
quarry 1ies partly benesth these lots, and it is recemnmended
thas no bulldings be allowed to be constructed partly ever the
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infilled guarry as differeniial settleuent of she fill may oscur
beneath the duilding. _

Juat west of this quarry (Fig.2) is a quartsive
esesarpment from 5£%. (90ems) to 6£%. (1.8a) high. Its pesitvion
is enly approximate as it was not sheown on the eriginal subddivision
plan dated 6%h April, 1971, and 1t is suggested that it be
aceurately located. This escarpmeant appesrs %o lis in lot.'@OV
anrd 108, and £f 1t is proposed te add £1i1ll te make thes surface
level then i% is recommended that ne buildimgs de dullt seross
She buried escarpmsant as differsntiasl settlenent counld aescur
beneath she duilding. Alsc it is suggested that all potential
buyers of lota 107 and 108 be infermed that & buried escerpment lies
on these lets,

"In the vieinity of peint F is a resont water course
that has ereoded channels up to 3ft. (Y0ecma) deep. Hoewever with
prevision for adeguate drainage this area should be suitadles fer
residential dwellings.

The resainder of area 2 is stable and suitadle for
residentiel developmans.

Area 3.

In the vicinisy of peint G (Fig.2) is o large area of
unstable soil wp %o 6£8, (1.8a) thick whieh swrreunds a deeply
ineised (624, (1.8m)) watar ceurse that appears e sarry sonsideredle
saounts of water during storm activity. This ares affects lets
131, 132, 137, 138, 194, 195, 209, and 244, and it is suggested
that a drain of adequate capacity be construsted along the
sxisting channel te provide drajnage for this area. With such
drainage t:is arsa should bde suitadle for duilding purposes.
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As poins H (Fig. 2) is & quarry up to 152% (4.5m)
deop with near vertical faces, The upper 3ft. (90cms)
%o 4f%, (1.2m) of the faces, composed of sils sz0il amd weathered
Jointsed gquarssite, appears to be unatable and sudbjeat %o minor
falls, This quarry lies snstirely on lot 212 and it is recommended
that potential buyers of this lot should be informed Shat an old
quarry lies on shis property. It is receamended that me building
be founded partly on f£ill and partly on reck, as differeatial
settlenent of the £ill may ocour, hemeath the duildinmg.

The renasinder of the area appears to bs stable and
should be suitabie for residensial development,

Aren &

At points I, J & X are areas of active soil creep.
However bed rosk appears %o be within 3f£¢. (90cms) of the surface
end with suitable drainage during eenstrustion on lets 227,
228, 233, 254, 23%, 236, 237 and Mighsel Beulavard these areas
should be suitable fer residentiasl desvelopment,

A% point L there is evidense of an 0ld soil slip inte
She creex and the top of the essarpment comes within 10f£%. (3um)
of Michael Boulevard. It i{s suggested that either a) Michael
Boulevard should bs lecated at least 202%. (6m) from the
top of the escarpmen$, and no dreinsge from the subdivision should
be allowed to run into the 0ld alip area, or b) a retaining wall
should De constructed around She fece of the * bamk . %o prevent
any future slip under-gutsing the raaéway; |

The remaindexr of %he area is considered S¢ bs suitadle
for residential development.

- GROUNDWATER

Dus to the relatsively high rain fall in this sres
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the sop soil (up vo 3£%. (Yoms) thick) becomes saturated during

the winter months and thore is conaidersble surface rum off in

some areas. However, sipnce the site is situated on the crest

and sides of a ridge no permanent ground water is likely to be
encountersd in any excavation. However if construetien was carried
ovt during the winter aonths, nesar surfase “perched" grouand

water would be likely to be enscountersd in nany lecations; snd
care should be teken during earthworks %o ensure that she present
areas of moll ereep are not reactiveted or that soil ereep is

not sctivased ir new sreas.

5.10.74
BJIM1JD8
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ENGINEERING GEOLOGY SECTION SOILS CLASSIFICATION CHART f‘ DEPARTMENT OF MINES SOUTH AUSTRALIA

INE A

/7—/3//«1 ya

FIELD. IDENTIFICATI PR S GROUP ‘, UP NAME L~ y ) .
. | , D.1 ON PROCEDURES - - - .+ GROUP NAME, . LABORATORY CLASSIFICATION CRITERIA
Excluding porticles larger than 0.25 ft. and bosing fractions on estimated, weights) |SYMBOL and typical materials : ! : - .
CLEAN | wWide range in grain size and substantial amounts GW GRAVEL , well graded; gravel sand ! < Cu = g?g Greoter than 4
. GRAVELS of all intermediate porticle sizes mixtures, little or no fines 2 gg;a U‘E Cc = (g;;gm Between one and 3
S GRAVELS Littie or no , Y RS 0. Dp0 7
N . Predominantly one size, or o ronge of sizes, with GP GRAVEL ,poorly graded; gravel sand 2 <Z(“ U ) . i . N
b More than fines ) ) ? i - ml; 2N Not meeting ail gradation requirements for GW
» B 50°. of th Some intermediate sizes missing. mixtures,little or no fines. g g nun © .
i | . . e e e R . - e e — . .
~— un9 . : . ' . : ° 2 . apn .
O '~ M|coarse fraction| DIRTY Non-plastic fines - for identification see ML below. GM GRAVEL, excess silty-fines; poorly graded N = o Atterberg limits below "A” line ' Above ‘A’ line with PI
N5 | l-sand-sitt mixture “ & ' - .
o ts larger than | GRAVELS gravel.-sand- si s “ & It or PI less thon 4 between 4and 7 are
ot ' : . - JE N . W e e ]
aLd 2mm. Apprecioble ' AL 3 borderline cases requir
w o g (retairied on PP *‘ Plastic fines— for identification see CL bziow GC |[|GRAVEL, excess clayeyfines;poorly groded ‘é’ 4 ° Ya g : Atterberg limits above A’ line . le | bq}“
% E <7) B.S.7 sieve) ar?io:;s of : ‘ gravel-sand-clay mixtures e © 8 Y ,D QL with PI grzater thon 7 N3 Us€ OF dual Symbols
- * loc Zixss 5
% ‘5 n CLEAN Wide range in groin sizes, and substantib! amounts of SW SAND, well graded ; well graded sands, 8 5« %|§ (5'§ Cu = 5‘?‘3 Greater than 6 _
W @ SANDS all intermediate particle sizes- gravelly sands, little or no fines. & v s ' D Cc = (%);goge{ween one and 3 . °
Q9 SANDS Little or no ' . N T e © i =2 .
2 n 8 M th £ Predominantly ‘one size or a range of sizes, with some sp .| SAND, poorly_graded; poorly gradedsands | = o o w _ , . Sw
< ¢ . 072 an mnes. intermadiate sizes missing. gravelly sands, little or nofines S |s L8 & ind Not meeting all 9r9d°+‘°” requiregments for '
O o 0|50, of the ¥ e - : e CCcowllec
£z : : - . o e - oy
O = coarse froctionf DIRTY Non plastic fines - for identification sce M L below SM SAND, excess silty fines; poorly graded o : S - 2 _SN Atterberg limits below A" line - Above "A"line with PI
® 5 |is smaller SANDS . . ' . sand- silt mixtures - | g_ Sl = or PI less than4 ’ - between 4and T are
S © . - i Sl Ol « © . :
than 2mm. A bl : , ] o oS+ ; border!line r r-
>+ (passing Ny Pfr::;?:zs Plastic fines - for identification see CL below SC SAND excess cloyey fines ; poorly g S « $ _!3§m Atterberg limifs above ‘A" line o .:r e;e(:{dcasle: z?::IIs
mou . - 2 i ; 1 u ua m
B.5.7 sieve) ‘ ' ' graded sand- clay mixtures. & with Pl greater than 7 : e Y
= ; 2
’ FIELD INVESTIGATION PROCEDURES ©
c : ) . '
e on fraction smolier tnon 0-4mm.(passing BS. 36 sieve) GROUP GROUP NAME " ol
N SYMBOL| ¢ and typical moterials ) 3 | |
> S(OlL* CA%}T SOIL THREAD | SHINE |[DILATANCY] ODOUR |DRY STRENGH _8 ; i
'6' wet SO 50 !
7 SILTS ——T— , ‘ _ o y ! / L
aw AND CLAYS Forms fragile cast | Thick crumbly [None to Distinct _Not None to ML SILT SOIL,low plasticity ;inorganic siltsand | * vy ] !
O | quid limit fnecdsdonnemoist | Trenairesty - |very aul significant) stight very fine siity or clayey sands, rock flour. > kol ? '
0 — | Lrquid limi e ’_ ' . - ' o z || |
o 2y less than Iyajithr::fyb?erc':ir?gge.c;nrg Thread con be. ! Moderate | Nonez to Not Moderate CL . CLAY SOIL, low plasticity ; inorganic clays of low | D ; | 5
] ‘5 M 50 :r{‘acflfizrsgfn&‘;izwrl:glo::ﬁ- 3":2’5?335’?%“& slight signiticant “ver | to medium plasticity, graveliy clays, sandy clays v o] ! ; e
—~ 45 TR . heres fo the hand. is fragile. = . i ‘ : ot : v silty clays, lean clays w o 30, : ,
< E &j Cas: F_rog]lg(fodc:hesive Serf’h wdeak Nonedfo“ gl‘ig'r_xf to | Decayed L OL OQRGANIC SQOIL low plasticity; organic siits N = l 5 i ‘
&y 3 foteialuiadnere | “inreod T |veryauli (distinet”  orgente || Low and il clays of low plosticity a | @ | |
2 m . 20 :
O % — 4 75 ; i
N 8 ) M?-'dcfai‘ely l:st@clond M:’cok Lomedh_am Dull N?pczh;o 'NOfF' . PModcr‘aTe | M SILY SOIL ,high plasticity; inorganic silts, Z - i
A cohesive. Materia . thread. May be » slig significan owdered Soi m'lcac'e'_ou___s or dicﬁo;a%ﬁne sandy or siii’y soij_s A . )
E gz SILTS _ ?—:dar;-aeares some,'whof fotha crumbly. ’ ’ CT feels floury clastic silts. . g ‘3 . i '
L <0 AND CLAYS | very plostic and cohes- | Vary tough thread| Very glossy| None. strong | High iovery CH | CLAY SOIL, high plosticity ; inorganic clays b - : o ‘4
SN Liquid limit | e m ey [Sonbe rolieg T carthy. - |nigh Carnotioe oF high plasticity, fot clays - |
C © to touch. g finger pressure . C . .
Z | more t ¥ T T 0 0 40 50 70 80 90 00 ~
g 50 han Plastic and cohesive. Weak to medium| Moderate None Decayed Moderate to high. OH ORGANIC SOIL, high plasticity ; organic i ’ O, o 20, 30, 60 ]
gf_:;iys‘fgs”;‘;'zcigoﬂsy thraad. Often fovery - lorgonic - Pronv:dycbr:?ii:‘o'us clays of medium to high plasticity. | LIQUID  LIMIT
. N 9 OSSY ) tter f ‘ i .
Readily identified by colour, od feel ond F cment] PEATY SOIL ; Peat ond other highly ! PLASTICITY CHART -
HIGHLY ORGANIC SOILS | Readily identified by colour, odour, spongy feel and frequently Y . : ond other highl ? ; " QOIL
. Y sy Fibrous, feture. ., P4 oreomic soils. omer | | FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS
. PN N . . . . v . - l . -
NOTE : BOUNDARY CLASSIFICATIONS : Soils possessing characteristics of two groups are shown as a combination of two , Based on “The Unified Soil Clossification System"” APPENDIX
' group symbols, e.g. GW~-GC, well graded grave! with clay binder. : i ' ‘United States Department of the interior,
a . _ . T ' Bureou of Reclemation*Earth Manual®
64-246 : : ‘ First Edition, Denver COLORADO 1960 F/G'
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