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ABSTRACT

The routes for a proposed Frecway and
associated minor roads have been investigated to assess -
the nature of the materials which will be met in cuttings.
In particular it has been required to delineate the por-
tions which can be excavated by dozing or ripping, as
distinet from those requiring drilling and blasting,
and to assess angles for cuttings to ensure their per-
manent stability. :

The work has included detailed geological
mapping of natural outcrops and existing cuttings, diamond
drilling, seismic refraction traverses, and res:stivity
measurements,

, Precqmbrian rocks 1ncluding shclew sqndstones,
quartzite, schist, and gneiss occur along the routes. They
are weakehed to varying degrees by strictural weaknesses,
principally jointlng, and by chemical snd mechanical wea-
"thering. The relationships between the rock mass, including
these weaknesses, snd its behaviour during excavation and
stability in cuttings, are discussed,

Assessments of excavation methods
required and suggestions for cutting angles are given
. in tables, which also list the factual data from which the
assessments are made,
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INTRODUCTION

In a letter from the Commiséionef of Highways to
. the Director of Mines of'10th June,'i96u, it was requested
that a geological investigation be carried out élong the
‘Crafers-Stirling section of the proposed South—EastAFreeway.
This section is {1,700 feet long, located from 10 to 12
miles south-east of Adelaide (Figure 1). Details of the
various Poéds are as follows:

1. Measdays Corner to Crafers (STA 53 to STA 105).

The carriageway constructed inl1935 will be
duplicéted along its northern side. The length is approxi-
mately 0.6 miles, of which 0.3 miles is inside cut of
average depthl10 to 12 feet. The maximum depth is apfroxi—

mately 20 feet.

5. Crafers to Stirling (STA 4105 to STA 135).

A divided highway with formation width of 80 feet
is proposed. The length is 1.6 miles, of which 0.7 miles
is in cut. The maximum depth of cut is 50 feet.

3, Summit Road Deviation (STA 64 to STA 100).

This is 0.9 miles long, and has a formation width
of 46 feet. About 0.3 miles is in cut with a maximum
depth of L5 feect.

i

L+ Minor roadg. including gervice roads and ramps

with some cut up to 25 feet., .-



Survey Statidns are at 4100 ft. inﬁervals along
the proposed centre line, progressively in the direction
away from Adealide, as stations 53, 54, 55 etc. The
chainage of points between these stations are given by
adding the distance in feet from the previous étations,
i.e. STA 53 + 6.

In places where the road divides, the same
distances are used for stations along both roads, from the
point where the.divergence commences. |

The purpose of the invesfigation:waé to assess
the naturé of the matebials which will be encounfered in
cuttings; in particuiar to classify the materials for
excavation purposes as follow:

...Material which can be excavated by heavy duty

ripper.

...Material which will require4blasting.

It was also rsquired to assess angles at which
cutting faces could bte made to ensure permanent stability.

The following has been carried:out:

. eoDetailed geélogical mapping'bf the ground
surface along and near the pegged routeS@ and of existing
road cuttings and other excavationsbnearby.

s «Geophysical work including;
resistivity observations, and seven seiSmic refractions
traverses each 300 feet long.

e« .Diamond drilling; three holes with a total
depth of 187 feet.

This report describes thé general geology of the
project area, details of the various exploratory methods
used, and the ﬁases upon which the assessments of engineering
‘properties of the various materials are made. Assessments
of conditions along individual portions of the route are

given in Tables L to 7 inélusive.



GENERAL GEOLOGY OF THE AREA

Topography

The proposed seétion of Freeway commences on thé
eastern slopes oflthe Mouﬁt Lofty Ranges about A1 mile to
the east of the divide which is known as the'Summit Ridge
(Fig. 1)._ It passeS“bver the divide in a saddle at the
Summit Road turnoff and .then follows the vailey.of Main
Creek for 1% miles, ending  mile north-east of Stirling
township. In most parts of the route the natural SIOpes
are relativeiy gentle, ranging ffom 5 to %50. Steeper
slopes (up to 25°) occur locally.

Stratigraphy and Structure

The route lies in the Mount ILofty Province of
Precambrian and Archaean rocks. Table 41 shows the Rock

Units and main rock types.

TABLE 4 -
GEOLOGICAL SUCCESSION

AGE UNTIT NAME ___DESCRIPTION

Precambrian Stonyfell Quartzite Interbedded gquartzite,
Formation felspathic sandstone

and shaie. The rocks
occur in roughly equal
proportions in beds
generally several
hundred feet thick.
Some thinly interbedded
sandstones and shales
with individual beds
less than 41 ft. thick.

Aldgate Sandstone Alternating micaceous
- sandstone and shale
beds with 20ft. thick
: basal conglomerate. The
individual beds of sand-
stone and shale are mosfly
less than 0.1 ft. thick.

—¥NCONFORMITY - -
Archaean Crafers--L.d:pxte fainly schist with bands
Inlier of gneiss up to 20 ft.
~ wide, and some
granitic gneiss.




The distribution of the rocks within the project
area is shown dn‘Fig; 1. The Stonyfell Quartzite rocks
occﬁpy 90 per cent of the srea, and are bounded at the
sou%h—eastern end, be%ween Crafers and Stirling, by a
stéeply dipping fault zone (the Crafers Fault), trending
roughly north-east south-west. Tne Archaeén schists and
gneisses, and the Aldgate Sandstone, occur to the south of
this fault.

The Precambfian rocks are gently.folded and
generally dip between 10 and u5o to the south-east. The

‘Archaean schists and gneisées have prOminént.schistosity
and_foliation.which dip between.uo end 75° to the south
and south-east, i.e. almost parallel to the bedding of
" the younger rocks.

Weathering

A11 of the rocks where exposedﬁin the project area are
considerably affected by weathering, and in most places are

overlain by shallow sedentary soils,

In general the more'prominent:ridges are underlain by
resistant rocks, which are mainly siightly weathered near the
surface., Valleys and depfeSsed areas afe commonly underlain by
rocké which are less resistant to(weatheriﬁgq

Stability of Natural Slopes

No scars or cracks indicating recent slope imstability
have been found in the project area, |

Soil-covered slopes with an irregnular, hummocky app;'
earance occur immediately east of Drill Hole SEF3 in the Stir-
ling Interchange Section. Such slopes have often developed due
to "cfeepﬁ or slow movement downslope - cof the near-surface soil
layers. In other cases the irregularities are the surface ex-
pression of deep-seated soil of rock-sliding. The core of
hole SEF3 suggests that thé surface soil mantle is too thin to
develop the observgd irregularities due to creep. .t depth the

core shows some extensively weathered rocks, but' there is no
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evidence of any deep-seated disturbsnce.

Soil-covered slopes along qups 52 and S3 of the qtlrling
Interchange, in the quson s House area and furfher west, are
probably underlain by séhist and gneiss. Mapping and the results
of Dfill Hole SEF4 suégest that the rocks are eitensively wea~-
thered and that the schistoslity dips generally downslope. Thére
are no obvious signs of past instability in fhese slopes, but it
is consldered that sliding-along schistbsity.plénes and seams 1s
likely in deep cuttings, uriless these are made at flatter angles
tﬁan thebweakness planési

Groundwater

£11 three of ‘the dlamond drill holes Were dry after
completlon. This suggests that groundwater levels are probably

well below the levels of fhe proposed cutting.

There is very little other factual information available
on groundwater levels in the projegt area. Seepagés have been
observed after wet weather near the base of»shallow'cuttings for
the Freeway near Measdays House, These apbear to be from perched
water travclllng downslope on the soil—rock Interface.
The floor of Main Crcek ¥a lley is in many places flat and
alluviated, Swampy type vegetation on and near these flats suggedﬁ

that groundwater oécurs'at shallow depths; even during the summer.,
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~ ENGINEERING PROPERTIES OF ROCKS

Stngﬁfural Weaknesses

The rock mass has béen weakened to varying degrees by
geological structures of the types shown in Figure»].

The major weaknesses whiéh:are faults'(ghaargd and crushed
zZones ), are probably present in'many places, but are seldom
recognised as such in shallow cuftings as they are usuaily obscured
by highly weathered material. Jointing (usuaily 2 main‘sets);
bedding, foliation and cleavage occur in patterns vh'ich vary in
different parts of the ared. The orientations ani dips of those
structures where observed, are shown on the geological plans,
Figures. 2 to 5, The mapping has shown that each rock typc has a
characteristic wéakness pattern. |

Quartzite'is generally massive, but is'iﬁhygged by steeply
dipping joints spaced commonly from 1 t6\6 ft. apart, which with
the flat 1ying,bedding planes divide the rocl ipté'réughiy cubic
al;ld:taﬁular'blocks° Some of the qugftzite-and;the‘finer¥grained
sandstone have closely spaced (less than 1 £t.)bedding weakncsses
which are often accentuated by weatheringffofﬁiﬁgwseaﬁsﬁof'clay.
With joints spaccd mainly 0.5 to‘uffta-apért;&thébréﬁk*isfdivided
;@i@:rgﬁghi;”tﬁ@ﬁ}anfblocks.

EelsgathicAsapgs?Qngvis massiﬁé;with5numéféﬁ§}stégp1y
dipping:joints,.but-the=dégree'ofwweatheriné*isksddhﬁtﬁétzthe fobk”
tends to break across the fabric rather than ‘along’ geological

weakhesses, »

Schist and Shele in meny pléces pOSséSS“ciééély spaced
schiétosiﬁy'and cleavége Planes due to the parallél;afféngément df
micaceous minerals. These planes and joinis-divide “the. rock into
platyAblocks.

Greiss commonly has bands of Weékness due t6 ‘séhistose
materialZalong‘the_foiiation Qirection which, :combined with 2
approximatelyﬁpgppendicular scts of Joints spaced commonly 2 to 8

feet apart, give large cubic or tebular blocks. -
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Chemical Weathering Products

Chemical weathering is the process of chemical alteration

of the mineral constituents of rocks by the action of groundwaters.

‘These waters obtain access to relatively impervious rocks by

travelling along open joints andgfaults, and to porous rocks by

percolation through the rock itself.

The degrees of chemical weathering are defined according

on Table 2.

. to the physical properties of the weathercd products, as set out

-PABLE 2 WEA”HDRIUG PRODUCTH OF HARD* ROCKS

Perm f‘i’g; eviat - Definition
. ‘ Drowings

= Frésh Fr The rock shows no discolouration,

ﬁ loss of strength, or any other

o 0 effect due to weatheringe.

= oA '

e % (Slightly SW The rock is slightly discoloured,

- o (Weathered but not noticeably lower in

<o strength thaen the fresh rock.

or~4 .

L f . . .

8 - (Moderately MW " The rock is usually discoloured

o Weathered and noticeably weakened, but

A NMLC and MM cores cannot usually
be broxen up in unaided harnds.

= Highly Hw The rock isfusually discoloured

i Weathered ‘ and wealened to . such an extent

ot .

o) that NMLCO ur NM cores can be

- broken up readily by hand, across

E’g tne rock fabric. Wet strength :

:}S noticeably lower than dry strength.

S o

= Q (Completely oW The rock is usually discoloured

o ¢ (Weathered - and reduced te a soll, but the

s & J original fabric of the rock is

g mostly preserved. It is difficult

to recover as diamond drill core,
bnd usually can be recovered only
by dr“‘drllllngo

%“#The shale and schist in the project arca are not in this category

but for convenicnce the samé field test criteria as for heord

.rocks, have been applied to classify their weathering products.

The six main rock types prescent show important variations

in their susceptability to chemical weathering and in the nature

of their weathering products.

arec generally resistant,

0f thsse thc quartzite and gneiss

and the fclspathlc sandstone, schist and

shale have been considerably weathered, probably more than 50 ft.

below the surface in many places.

The weathering characteristics
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ef each rock type are shown in Table 3.

Mechanical Weathering Effects

The rocks in the project area have also been affected by
mechaniéal weathering. This is mechanicsd loosening of the rock -

mass due to opéning up of joints. It occurs close to the ground

- surface and is effected by the roots of trees and scrub which

grow into slightly open.joints in the rock, opening them up further
and dividing the rock into seﬁarate blécks. Joints may glso be |
opened up due to the release of load when overlying material is
removed by erosion.

In rocks where the jéints,are widely spaced (1 to 8 ft.)
the effects of mechanicallweathering are not very noticeable.
The quartzite near Measdays House and the massive shale in the
eastern part'of the Measdays Sectioh are examples of this, with

little evidence of mechanical loosening belowfa<depth of about b

feete

Iﬁ laminated and schistose rocks there is evidence of
mechanical weathering extending to considerable depths. In drill
hole SEF2 the laminated shale within 50 feet from the ground
surface contains nuniecrous clay filled Jjoints and bedding‘plané

partings, some of which contain roots up to 0.02 ft, diameter.
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mainly of sericite, guartz,
chlorite and talc.

and sericite rich varieties are
very weak and flaky. .Tests on
schists (Refs. 9 and 10) show values
of qu .ranging from 1200 to 5000
lbs/sqeine .

-0
"TABLE 3 PROPERTIES_OF ROCKS"
Rock Type Notes on Petrolegy Probable Properties when Fresh Conditions where exposed along Route
Qiaitzité Massive to poorly bedded rock Very strong and dense rock when ‘Generally resistant to weathering. N
) composed ‘mainly of quartz grains|fresh or slightly weathered. Tests] Mainly SLIGHTLY T0 MODERATELY weathered,
up to 2 mm. with varying amounts|on similar rocks {Ref. 12) gave qu j cannot be broken by light blow with a
® of secondary silicificatione. (unqpnfined'compressive strength% geological pick. Where felspar grains
Felspathic in part. from 8000 to 15000 1b/sq.in. or thin shaley beds - - are pregsent the
- : ' rock is mostly HIGHLY weathered.
ﬁelspathic Massive to poorly bedded rock |Naturally porous rock, moderately | No fresh felspathic sandstone is
~ Sandstone consisting mainly of quartz and |jstrong when fresh. Similar sand- exposed. Most exposures are unifornly
: felspar grains up to 2mm., some |stones (Ref. 9) have qu ranging HIGHLY weathered. Small pieces are
mica grains. between LOOO and 8000 1bs/3q.in. easily broken by hand. o
Micaceous Well-bedded rock composed mainly;Comparable sﬁrength to felspathic No fresh micaceous sandstone is. _
- Sandstone of quartz and mica flakes up to |sandstone. Mica flakes oriented exposed. Most exposures are MODERATELY
' 1 mm. ZFew felspar grainse 4along vedding may form weaknesses }weathered and may be broken by a light
: I - S {in this direction : blow with a geological pick. The rock
: T tends to break preferentially along
X _ bedding planes. ’ :
éhale Laminated to poorly bedded rock; Moderately strong, dense rock:- when | Exposures of shale vary widely, from
consisting mainly of silt sized jfresh. Laminated types break more | SLIGHTLY TO COMPLETELY weathered. The
grains, somne sand grains. easily along bedding planes. Tests|jless weathered rock cannot be broken by
: on shales (Ref.9) show values of quia light blow with a geological picke.
ranging from 2500 to 5000 1bs/sqg.in :
" Schist Laminated, flaky rock composed |Some schist, particularly the talc |Mainly HIGHLY to COMPIETELY weathered,

| some SLIGHTLY to MODERATELY (not broken

by light blow with a geological pick.)
Chlorite and t alc rich varieties are
more susceptible to weathering than
quartz rich types, and weather to silty~

Land'clayey soils
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TABLE 3 (contd.)

&

Rock Type

Notes on Petfology

Probable Properties when Fresh

Conditions where Exposed along Route

Gneiss

Crystalline rock consisting
mainly of quartz, felspar, mica
and chlorite, epproaching coarse
granitic texture.

Strong dense rock when fresh or
slightly weathercd., Similsr gneiss
(Ref. 10) has qu ranging from 5500
to 13000 1lbs/sgein.

- Varies from SLIGHTLY to COMPLETELY

weathered. Felspar grains are partly
or wholly decomposed to silty material.
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RIPPARILITY

Assessment of Rippability

Assessments of rippaﬁility of materiaia,to be met in
cuttings aloﬁg individualAsections of the route are given in
TablesAu to 7Iinclusive.

These assessments are assuming the use of a D9 or
equivalent tractor and‘afe based on the folidwiﬁg,
vesee..An assumed condition of the rock mass < chk‘tmpeu
structural Weaknesses, dégree of chemical and mechanical weathering,

orientation of main weaknessesa

seeoec.Bxcavation methods used in the existing roads in the area,

adjacent to proposed roads.
voesosoSeismic velocities in the meterialss

<eceseoBlectrical resistivities of the materials.

Behaviour of the Rock Mass_dur;ng,Ripping

- In assessing the rippability of the |materials present in
the project areca it has been assumed that ripping can.be
accomplished in any of the following ﬁays.

(a) By tension, shear, or crushing fallure of the rock
naterial across its feabric. It 1is éonsidercd that such failure
across the rock fabric 1s likely to occur only in highly or com=-
pletely weathered maﬁerials. This type of behaviour was observed
in the ripping already carried out in the Crafers underpass |
excavation. In this excavation the material ripped was mainly
highly weathered sandstoné.

(bj Bj failure along existing joints or seams, dividing
the rock into separate intgct joint=-blocks. This type of

behaviour is to be expected in slightly or moderately weathered.

" rocks, intersected by numerous open or weakly cemented joints,

or by soft seams. The ripping would be easiest within the zone
of mechanical weathering or 1oosening,»and become much more
difficult below.

(¢) By a combination of the effeccts described in (a) and
(b); in rocks which are weakened by the combined.effects of

structural weaknesses, and mechanical weathering.
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The'mapping and subsurfeace exploration suggest that moest of
the rippable materials which will'be encountered in cuttings fall
into categories (a) and (¢) above.

Assessment from Seismic Velocities

The'seismic refraction method (Refs. L4, .5, 6, 7,) has been
used extensively in the assessment of the rippability of rock
‘materials in réad cuttings. It has been found,by experience that
seilsmic velocitics are related to degrees'of compactness of rock
masses and hence to their ribpability (Fige. 8)e

Seven traverses, each BOO.ft. long have bgen made during
this investigation. Their positions are shown on the detailed
plans. Figs. 2 to 5. The rirst two traverses were made for
correlétion purposes, in arcas where, subsurface conditions are
known. The other five are-in séctions where relatively deep
cuttings are proposed and subsurface cohditions are uncertaine.
The resulté are given on Tables 4 to 7 inclusive. -

In asseséing rippability fromt;?giseismic results, the

experience gaincd from the first twe/traverses, and from the work

Of several other organizations (Fig.8) has been used.

Resistivity Observations

The resistivity of a rock maSs'ié an indication of its
water content, and-hence itsiporosity or dégree of compactness.

In this investigation 13 measurements of € arth resistivity -
were made, 3»for correlation purposes in arecas of known subsurface
conditions and 10 in areas of proposed cuttings.

The resistivities shown in the depth probes and the

corresponding geological conditions arc as follows:

Pogition of : Apparent Geological Conditions in.
Depth Probe Registivit Excavations Nearby
_ _ (ohm meters) A
8ta 103 on Freeway ‘ Moderately weathered quartzite
centreline : Up to 650 and highly weathered felspathic

sandstone near the sur face.

Sta 128+50 on the Up to 550 Highly weathered sandstone and

Freeway centre- shale.
Iine
Sta 89+50 on Up to 2500 Quarry walls show 4O ft. of mainly
Summit Road moderately weathered quartzite
Deviation centre~ with some slightly weathered
line (Quarry . ‘ . bands _
floor) :
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The remaining probes made at Sta's 106+50, 109, 112,
114+50, 118, 121+50, 125, 136+50, 139 and 162+50 all show
resistivity values of less than 1600 ohm-meters. |

The inferences given in Tables 5 and 6‘were made by
comparing the resistivity values for thesg probes with those of

the probes where conditions are visiblee.

STABILITY OF CUTTINGS

The rocks along the route are weakenesd to vérying
degreés by joints and seams, and by chemical and mechanical wea-

thering.,

Fxperience has shown, and it has 2lsU been shown theQr-

etically (Refs. 8 and 13), that the stability ur otherwise of a

.cutting im such materials is contruvlled by the attitude or orien-

tatign of relatively minor planar weaknesses, Most failures in

steg cuttings uccur by sllding 2long ore or more thin soft

seams or joints coated with soft material,

By geological mapping of rock exposures and existing
cuttings,‘and by careful diamond drilling using NMIC coriﬁg equip-
ment, it is possible to obtain a general indication of the nature

and orientation of the main sets of secams and jdints. However,

i1t is seldom pussible, with the degree of pre-construction ex-

ploration justified for road cuttings, to determine in advance
the exact locations and attitudes>of individual weaknesses,

Thesé usually become evident only during the excavation stage.

If they are found to be oriented to favour instabllity, then the
cutting angle or shape must be amended, or else some form of

support devised.'
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The suggested cuttihg angles given in Tables L4 to 7
inclusive have 5een chasen in each a&se by consideration of
an aséumed, generalized,; plcture of the rock mass. Particular
attention has been paid to the attitudes of known weaknesses,
and some allowance has been made for unfavourably ofiented weak-
nesses which may be present but have not been detected 1h the
investigation. | |

- The follqwing method has proved satisfactory in the
excaVatioh of deep cuttings, especiélly'Where there is a marked
improvement in rock quality with depth. & cutting angle is
chosen aé logically as possible from the known or assuméd
ggologicai conditions., The top of the cutting is then pegged
to give a quttihg angle some 5° (or more) flatter than this,
and the excavation commenced from a pilot track at the top.

If the matérial remains uniform then the cutting is‘completed,
at.tﬁe flatter, begged slope. If-at‘any le#el at or more

than h@lfway down to grade it bécomes evident that the ﬁnderlying
mater&aiﬁ@s morejqqmpetent4aﬁq_shoﬁld~stand at a sfeeper~ahgle,
than;aAhofizontallqr,gently sloping berm can be left, and the
qutting.cont;nueq at the new steeper angle. If the material
below tpe berm fails, only the berm is affecfed, if“the

oversall slope chosén is a stable one.
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DETAILED GEOLOGY OF PROPOSED ROUTES

Measdays Section
(Ssta 53 to Sta 105, length 5200 ft.)

The Measdayw Section (Fig. 2) passes for the
greater part of its length along the western slopes of a
north—sduth.ridge with moderate side slopes (10 to 20°),
Tt cuts through the ridge crest and finishes on the
seddle of the Summit Ridge. | | |

'Cuttings up to 40O feet deep in the existing
freeway are to be widened to allow a formation width of
86 ft. About 1600 feet of the section is to be constructed
on £i1l.

| The sé&ction is located in variabiy weathered

rocks of the Stonyfell Quartzite Formation. The approxi- 

mate total lengths of route in each rock type are as

follows:
Length of Route (ft.) Rock_Type
® 3700 . Shale
800 _ Quartzite
- 700 | Sandstone

* For. about 1600 feet of this length the road is

to be constructed on fill.

Details of the geology and an assessment of

&g

excavation conditions aiong individual parts of the route

are givenAin Table L.
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GEOLOGICAL CONDITIONS,

TABLE L

ME:SDAYS SECTION, ST: 53 to STi 105 (FIG, 2)

A w

"SURF.CE GEZOLOGY

" SUBSURF..CE

REM/RKS AND

to 15 ft. deep, will
extend up to 50 fte.

beyond the existing

cutting face.

shale is present in the table
drain of the existing road.
There is no outcrop at natur-
al surface level but 1loose
shale fragments up to 0.5 ft.
occure. ’

 CH.LIN..GE ISTANCE| DETAILS OF PROPOSED ’
FROM TO0 | FEET CONSTRUCTION EXPLORALTION INTERPRETLTION
53+00 71+00 | 1700 Cut up to 15 ft. deepj Cuttingsin the existing road up None The prominent cleavage
Junc tioy on north side (up to t to 15 ft. deep expose quartzite should enavle the shale
with 50 ft. north of  and shale bands. MW quartzite to be ripped. The guartz-
Uptrack existing cutting). occurs from S8T4 53 to ST4L 55 . ite will probably recuire
to Some fill on south and S%W to CW guartzite occurs blasting. Suggested cub-
' Crafers side. from ST4 - 58 to STA 63+50,. (See ting angles 1:1 (45°) or
Section at ST4A 61 Fig. 6). flatter in the shale.
This rock is mainly slightly
weathered with tight joints
spaced mainly 4 ft. aparte.
Several patches of W to CW
‘rock up-to 15 ft. wide occur
Where near vertical joints are
closely spaced. '
The shale varies from SW to CW
with a prominent cleavage dip=-
ping at 4O to 50°, and joints
spaced mainly 3 ft. apart.
71+00 75+50 450 ! Fill on both sides Road crosses a gully. Weather- None No excavation reguired.
: ed rock is present near the -
L surface.
75+50 93+00 | 1750 Cut on north side up | Some outcrop of weathered None Should be rippable.

Suguested cutting angle
1:1 (45°) or rlatter.




TABLE [ (contd.)
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BETAILS OF PROPOSED

CHAINGCB DISTLNCE SURFsCE GEOLOGY SURF.LCE REMALRKS 4AND
FROX._ 70 FEET CONSTRUCTION EXPLORATION INTERFPRET..TION
93+00 99+00 600 Cut on north side up] Shale outcrops in cuttings up to j 4 seismic refrac- This. section regulires
’ to 4O ft. deep, will]l LO ft. high on both sides of the | tion traverse blasting. Explosives
extend up to 4C Tt. existing road. The rock is well | shows material with fwere used for the
beyond the pressnt | bedded with 2 main sets of tight | a velocity of 10,000 ] existing road cuttings.
cutting. A little steeply dipping joints. It is ft/sec. close to the Suggested cutting angdle
cut on south side. mainly slightly weathercd. surface. 221 (53°)°
See Section at Sta 95+50, Fig.b.
99+00} 105+00 600 Continuous cut on Sandstone and gquartzite are None Mainly rippnsble to 30
Summit Rd. south side up to 35 exposed in a cutting within 30 ft. The slightly wea~
. Turnoff ft. : ft. of the proposed centre line. thered quartzite nay
B The rock is HW to CW up to 101+50 reguire light blasting,
and mainly MW with some SW from but the thin clayey
101450 to 105+00. The guartzite beds should allow rip-
is well jointed and contains ping. Suggested cut——.
. thin soft bands along the bedding ting angle 1:1 (L5°). -
See Section at Sta 102 Fig. 6. . s




o

~18~

Crafers Interchange

(sta 105 to Sta 135, length 3000 ft.)

The Crafers Interchange section (Fig. 3),
commences o6on the saddle of the Sﬁmmit Ridge and passes
down\slope, south of Crafévs township to the valley of
Main Creek, The ground slopes are gentle (less than GOO).

| Cuftings are prbposed for‘most.of the length, and

will be up to 4O feet deep in places, with a formation

" width of 80 feet. Four rémps are pfoposed, each with a-

" formation width of 4l feet. An overpass will cross the

freeway at Crafers township.
The section 1s located in higﬁly weathered rocks
of the Stonyfell Quartzite‘formation. The approximate

total length of route in each rock type are as follows:

Length of Route (ft.) Rock Type
2200 | o Sandstone
800 Shale

Details of the geology and sn assessment of
excavation conditions for individual parts of the route

are given in Table 5.
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road

410 £t. wide, which cross-
.jes the proposed cutting

between Sta 127+50 and

‘Ista 128+50.

‘in other)

|slope at 20 to UoO©,

to a depth of
20 ft., Diamond drill
hole SEF2 near Sta 130
shows weathered lamin-
ated shale to a depth of
60 ft. (Seec Section at
Sta 130. Fig. 6). The
shale contains numerous
joints and highly weath-
ered bands along the
bedding which dips up-

GEOLOGICAL CONDITIONS 4 CR.FERS INTSRCH.NGE, 8T4 105 to STA 135 (FIG. 3)
. - CHAIN.LGE DISTANCH DETAILS OF PROPOSED SUBSURT.LCE GEOLOGY SUBSURF/CE EXPLORATION | REHMIRKS & INTERPRETATIONS
FROM TO CONSTRUCTION ’ e » ‘ _
105+00! 3221+50 1650 Continuous cut - .up tdRoute is soil covered to L resistivity survey dcengSoil from 2 tdv6 feet deep
' - 1.30 ft. at Sta Ilh. 117+00., From 117+C0 to |Jthe proposcd centre-line loverlying highly weathered
. 131+50 excavation for shows a L0O0 to 700 chm- |(sandstone. Resistivity '
overpass has exposed Il |metre formation to more Jand seismic results sug-
felspathic sandstone. than 30 ft. Seismic re- |gest that the rock is -
Prench shows HW sandstone| fraction traverses from |highly weathered to more
{to 12 ft. below surface., |112+00 to 115+00 and than 50 ft., and hence
: 117+C0 to 120+00 show a |should be rippable.
refractor of 3000 to Suggested cutting angle
LOOO ft/sec to a depth of 31 (34°)
well over 50 ft. _
121-50] 132+60 | 1050 -| Continuous cut on S |Reute is mainly soil 3281st1v1f{dwofktalo§g The jointing and weaticring
Junction side up to 38 ft. covered. Nearby cuttings} "€ PToposed contre-_.ne of the shale should cnable
of pro- deep at Sta 130+00. |up to 5 ft. deep expose shows a QOO-700<%mgmetre it to be ripped, with
posed ‘Gontinuous cut :on N MW and -HW sandstone and fgr?gtlog to more h?n %1ttla Oi no plagflng.
frecway side up to 17 ft. shale in alternating ? o d _yi_gogerHa?ger he quartz veln band may
with deep at Sta 123+00. -|bands. 4 series of par- ﬁoGe°DqPi gh 'yMW° T g blasting. Sug-
existing : ‘lallel near vertical (5ana zp o SOOW ;§91 gested cutting sngle
lquartz veins form a band |S@RCStoRe 1N ONG, Shal 1:1 (45°).
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?4BLE 5 (Contd.)

(4] .

REMARKS AND

CHAIN..GE DISTLNCH DETAILS OF PROPOSE SURF..CE GEOLDGY SUBSURFL EXPLORATION
FROM . TO FEET CONSTRUCTION INTERPRET.LTION
132+€0 [135+00 300 Cut on south side from No rock is exposed with4Nonec. Probably ripparlc to 20
' Sta 132+00 to 134+00 de-i in 100 ft. of the route ft. BSuggested cuttlng
creasing from 20 ft. to | which is s0il coverede. angle 13:1 (3@ )
zero. Fill on north side
RAMP C—=1, ST4 102 to ST4 116 (FIG.3) ,
102+00 |116+00 1400 | Shallow cut on-western The routeée is solil cov- |[None. |} Highly weathered rock.
side. ercd and the nearest occurs under 2 to 3 ft.
exposures to the west of soil. The snalil
show highly weathered amount of cut pronosed
, sandstone. is rippable uug”eoucd
: . cutting anU1e 15:1 (34°).
mm < :;vmm—@m——mm-gi =3¢ GESE I Aty AU

RLMP O=2,.° 4ND

RLFERS MLIN STRE

=T, STA 101 to ST4 125+50

101+00

1108400 -

800

Out commences as an
extension of the cut for
the freeway with a maxi-
man depth of 20 ft. at
104 The level of the
ramp pavement rises with
respect to the freeway
rvement. The route
follows approximately
the existing road.

Nearby exposureo sho
highly to moderately

sandstone
and guartzite.

weathered

None

e S e o B o T e e,
; - s S S

Prom 2 to 4 ft. of soil
overlyinz HW sandstone
should be rippable.

Suggbsted cutting sngle

1 (34°).
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?:BLE 5 (Contd.)

CHAINAGE | DISTANCE| DET.ILS OF PROPOSED SURF.CE GEOLOGY SUBSURF..CE EXPLORATION | REMiRKS 4D
FROM 70 FEET CONSTRUCTION - | INTERPRETLDION
RANP 012 {(Contds) cut on North side from | Cuttings up to 5 ft. None. Some blasting may be
| - Sta 110 to Sta 113sup tojdeep in the existing ' | necessary towards the base

108+00 |125+00 1750 |15 rt. deep at Sta 112. | road expose MW to HY - of the excavetion near
Fill on socuth side. sandstone. This ap-— STA 112. Suggested cut-
Ramp C~. finishes at pears to become more ting angle 1:1 (45°).
110+50. Crafers Main solid towards the base
Street extends from |-of the existing cutt-
110+54% to 125+50. inge. '

RAMP C-3 STy, to STy 135 (FIG. 3) » .

125+50 {L35+00 | 1000 Cut on south side up to I'Some highly to moder- |None. , The small cut proposed

' 15 ft. at 130 ft. ately weathered sand-. should be rippable.
: stone and quartzite Suggestad cutting angle
| occurs near the route. 1:1 (45Y).

p=——ne

RAMP 0=l ST 118 to STA 130 (FIG.3)

118+4C0 |13G+00 1200 Cut will be an exten-~ - | The routec is soill- Diamond drill hole SEF2 The jointing and weath-
: gsion of the freeway-cut | covercd. near Sta 130 (sec Sec- ering of the shale should
1at Sta 130 rising to : tion at Sta 130, Fig. 6)| allow it to be ripped
ground surface at.Sta - ’ : - ghows weathercd lamina- with little or no vplast-
125 , _ ted shale with numerous ing. ©Suggest _cutting
joints and highly wea- angle 1:1 (45°)
thered bands along the
bedding.
HILLCREST RD. DEVI.TION ST4 60 to STA 75 (FIG. 3) , ,
60+00 ! 75+00 1500 Cut on west side up to Route is soil cover- None, Highly weathered sand-
, 20 f£t. ed. Nearby excava~ stone occurs under 1 to
: tions expose HW sandw. . 3 ft. of soils. should
stone. : be rippable. Suggested

or flatter.

cutting angle 1:1 (45°)
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Stirling Interchange

(Sta 135 to Sta 180, length 4500 ft.)

The Stirling Interchange section (Fig. 4),
follows down the valley of Main Creek which 1t cfosses
3 times. .The section finishes 3 mile north-east of
Stirling township. Moderate side slopes of 10 to 250:
occur,ﬁbecoming more gentle at the eastern end.

More than half the route will be constructed on
£i1l, and severél cuts up.to 115 feet are proposed. The
formation Width is to be 80 feet. Four ramps, each with
a formation width of 14 feet, are also planned.

The route passes ffom the Stonyfell Qﬁartzite

. rocks, through Archaean schists and gneisses, and then into

rocks.of the Aldgste Sandstone Formation. The«approximate

total_lengths of route in each rock type are as follows:

Length of Route (ft.) Rock Type
2500 | Sandstone and shale (4ldgate

aandstone Formation)

1000 Schist and gneiss
Loo | Sandstone
1400 ' Shale ') Stonyfell Quartzite
. Formation
200 Quartzite ’

Details of the geology and an assessment of
excavation conditions along individual parts of the route

are given in Table 6.



GEOLOGICLL CONDITIONS, STIRLING INT

TLBLE 6
ERCH..NGE, ST:i 135

to ST4 180 (rIG. u)

REIL.RKS .ND

GHAINLGE. DISIVNCE] DET.ILS OF PROPOSED 'SURF..CE GEOLOGY SURF..CE EXPLORATION i, _
+FROM TO FEET CONSTRUCTION" ‘ _ _ : ol I 1@RPRH1MITON
145+00 1OOOV South side cut from | The route is mainly soil covered.i seismic refraction 3 ft.:ox-301l covers

f35+00

‘Sta 139. ‘
Sta 141 to Sta 145.

Sta 137 to Sta 141,-
up to 25 ft. deep at
Fill from

North side cut fron

'Sta 130 to Sta 142,

up to 45 ft. at Sta
139, Fill from .Sta
142 to Sta 145.

- lbpand about 12 ft.

Rock is exposed within 100 ft.
of the proposcd centre line near
136+50, near Sta 131 and in
bands in the creek bed near 140
The rock is well bedded and dips
4O to 559, It consists of bands
of fine laminated sandstone and
shale. The shale is
and there are 2 main sets of
steeply dipping tight joints.
The quartzite exposed near Sta
141 occurs in a near vertical
thick and is
particularly hard. The soil-
covered slopes above the propos-
ed rosd have a slightly hummocky

appearance.

traverse between 138420
and 141400 shows a 9000
ft/sec, refractor below
an average depth of 65
ft. and a refractor of

up to 6000 ft/sec. above
this depth.

+CG0 possibly due to
bands of harder rock.
Drill-hole SEF3 angled
to penetrate the bedding
at right angles (see
Section at Sta 139, PFig.
6) showed MW to HW med-
ium sandstone to 20 ft.
then laminated fine
sandstone and
¥h ft.
rock is HW to MW with
prominent joints along

qthe bedding, and several

bands of CW rock. Below
55 ft. fresh rock is
separated by several
bandstp to 1 ft. thick,

of HW rock.’

Results not
well cleavedcle ar from 139-50 tQ 1ul

shales to -
above b5 ft. the

weathered rcck. Prob-
ably mostly rippable,
ut some blosting will
€ neccssary near the
bagé of the cutting on.
he uphill side.
fummocky slopes suge—
cest past instability
of at least the near-
surface layers. Sug-
gestJa cuttlng angles
1+5:1. (34°) near sur-
face, and 2:1 (53u)
below.




TABLE % (contde)

.,
CH.LIF..Ga PISTINCE DETAILS OF PROPOSED SURF..CE GECLOGY SUBSURF..CE EXPLOR.TION REMGRES LND
FROM TO FEET CONS3TRUCTION INTERPRET..TIONS
145+00! 149+00)] LOO Oontinuous cut in ISchist and gneisses are exposed! A seismic traverse from | Blasting will probably
' : south side up to 20 jin a cutting on the existing Sta 149 to Sta 151 shows|be necessary between
ft. PFill in north |highway 30 to 100 ft. south of | a refractor of 7200 145400 and 149+00.
side. - the proposed centre-line. Sim- ft/sec. within 3 ft. of |Drill holcs remaining
ilar rock is exposcd in the ‘the surface. This rep- !in the rock suggest
lereck bed up to 120 f£t. north resents an averasge that blasting-or wedg-
of the line. The weathering of | velocity, and harder ing was used during
these rocks is varisble. Typi~} bands may occur, separ- |construction of the
jcally the rock exposures show jated by weathered rock existing road. '
large platy blocks of rock up [as secn in the existing j3Suggested cutting angle
to 6 ft. wide separated by up | cutting. 3:1 (539).
to 3 £ft. of HW and CW rock
along the schistosity which
dips 45 to 50°, Solid rock is
more continuous at the base of
the cutting. Two sets..of
jointz (as shown) are spaced
.jfrom. 1 to 5 ft. apart - mainly
4, ft. These joints are irreg-
ular and open up to 0.1 ft.
14,9+00¢ 154+00t 5CO Mainly fill. Schists and gne?sses, mai?ly A seismic traverse Only a small amount of
' HHW and OW but with some MW from Sta 148 to Sta 151 |shallow cut is proposed.
material, occur in the-road shows a refractor with This should be rippable.
cutting and in a2 few outcrops an average velocity of
in the creek. 7200 ft/sec. close to
the surface.
154400} 180+00| 1600 |Mainly fill. Some The route is covered by soil None. The small amount of

cut up to 10 ft. deepland rubble, part of which

from 178+00 to

180+00,

(from Sta 162 to 163) is river .
alluvium. Sandstone outcrops
200 ft. south of Sta 161.

cut proposed should be
rippable.

D )



from Sta 153 to Sta
162, up to 25 ft.
deep at Sta 159.

Pig. 6). A seismic tra-

verse near Sta 160 showed a

refractor with a velocity
of 10,000 ft/secc at 20 to
25 ft. below the swrface.
Drill hole SEF # encoun-
tered HW to CW schist

from the surface to below
formation level. This is
very weak, flakey material
Mapping and,drillingxesults
suggest.s that schistosity

digs downslope at 30° to

rippable down to forma-—
tion level. Suggested
cutting angles 12.1
(340) or flatter

slides along
are likely with steceper
angles.

TABLE 6 (contd.) -3
CH IN.GE (DIST.NCE DETAILS OF PROPOSED | SURF..CE GBOLOGY " SUBSURF..CE EXPLOR..TION REM..RKS “ﬂp 3
FROLI TO r COT‘"TQUCL ION I*\II\_JR_‘_ REDTLDTONS
RAMP S-1, STAl 148 tofSTi 170
148+00} 158+0C 1000 Ramp is on f£ill at a} Soil covsred. None- -
: ‘ " lower level than tue
freeway. ‘
158+00 i70+OO 1200! . Cut on south side up| Existing road cuttings None Parts of.tbu excevation
' - to 25 ft. below the nearby expose MW fine ’ may reqguire blasting
existing road. ' sandstone dipping steeply near formation level.
seperated by bands of W SugbeSuud cutting angle
te CW rock. - 4_1 (53 ) :
RLMP £~2, STA, 1 to 8T4 170 . ' . ~
145+00| 170+00f  2500f IlMainly fill. Cut Scil covered, See Section at Sta 159 {The schist should be

~

ChlotOSiQ'n
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o TABLE & (Qontd.) . - -
CHAINAG% DIST.NCH DETAILS OF PROPOSED SURFACE GEOLOGY SUBSURF..CE EXPLOR.TION REMARKS AND
FROH | 0 T CONSTRUCTION : : | INTERPRET..TIONS
RAMP 83, STAm_55 to ST 165. FIG. L. | |
iO.QQ . Y Cut decreasing from 25 | The route is soil cover=-| Drill hole SEFZ4 showed |The schlst should be

I ft. at 8T4A 155 ed. weathered schist dlp- rlppable own to forma-~

o ' , ping downslope at 30° tion AEve ?Suggested
. o to 50°, cuttingfanglessl4:l (3LL )
‘ _ _ , or flatter'_ e
‘RLMP_8-lpd STA|160 to STA 175. FIG. U
160+00}175+00 | 1500 | Mainly £i11. ~ |Route is soil covered. | Nonme -

i
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Summit Road Déviation-

(sta 63 + 25 to Sta 100, length 3675 ft.)

The Summit Road Deviation (Fig; 5);'crosses the
Freewé&Aby an overpass.near Cfafers, énd then.fqllows along
the south-eastern side of the Sum@it Ridge. Side élopes
range from 50 to 200. |

Cuttings up to 45 feet deep are planned, ard the
proposed formation width is L6 feet. .

lThe route passes for 1ts whole length through
partly weathered guartzite of thelsfonyfell Quartzite
Formation. | |

. Details of the geology, aﬁd an assessment of
‘excavation conditions along individual psrts. of the route,

are given in Table 7.



GEOLOGICAL bONDITIONS

. PABLE

SUMMIL RO4D DEVILTION, ST4 64+ 25 to 8TA 1C0 + €O (FIG. 5).

Rﬁu ‘..1.'?\.Kb 4:4.\"D

CH&4IN.LGE DIS TANCE] DET.LILS OF PROIFOSED SURF:CH GEOLOGY SUBSURF:LCE BXPLORATIOR
FROY TO FEET CONSTRUCTICN INTERPRET..TION
€2.+25 68+00 L0O0 Small cut on east side| Nearby exnosures areiﬁvg " None Rippsahble
' sandstone.
68+00 75+00 700 iContinuous. cut on west{ The route is covered by L seisnmic traverse Should be mainly rippeble.
: side up to 30 ft. Cut soil and MW to SW quartzs+from 170+9C to 173+00} Localized bcnds of harder
on .east side from 6800 ite iragments up-to 1 ftishows a 9000 ft/sec. rock may reguire light
j to 75+00 up to- 35 ftel A small guartzite out-~ refractor at 80 to blasting. Oricntation of
at 71. crop occurs at 72+50. 100 feet. Material bedding planes nay mszke
Exposures on the present!with average velocity| ripping difficult, and
Summit Road show quart- jof less than 5000 create a stabilit; pr'oolcm"u
zite varying from S¥ to {ft/sec extends from in high cuttings, geste~ -
W e Beds dlU downslope |the surface to 80 ft.} ed cutting angle 1: 1 %ubo)
at 15° to 30° ' or flatter.
75+00 87+00} - 1200 Continuous cut on west] Route is covered by None Should be mainly rippable.
: side. Fill on east 50il and loose blocks ' May be some hard bands re-—
side. ap to 1 ft. acrosse. gquiring 1ight blasting.
Nearby quarry is in main~ Suggebtbd cuctting angle
1y MW quartzite. Thin 2 11 (53°
beds of very soft clayey
) rock up to 0,1 ft. thick
occur at intervals of
0.5 to 2 ft.
87+00 |100+00. 1300 Fill. .S0il coverede. None -
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CONCLUSIONS

Most of the cuttings proposeo for the Freeway and
assoclated ramps-will be in extensively weathered rocks which cau be
excavated by dozing or rippinc with a D9 class machineq

There are seversl localized areas in which surface
exposures of apparontly unrippable ‘rock accur adgacent to or
along the route, and it is evident that explosives will be re~
quired. ‘

In several of the proposed deep cuttings subsurface
exploration suggests that ripping will be feasible for the greater
part, but explosives may be required near the base,

) Along most of the route suggested cutting angles
are either 1% : 1 (BMO) or 1:1 (u50) for permanent stability.

For a few sections 3:1 (53°) is suggested.

f//;/»,

JPT: AWK : MG PAL : . . J P,AWDUDINGFR
21.7.65 ' ' GEOLOGIST :
ENGINEERING .ND SOILS GEOLOGY
SECTION.
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APPENDIX A - LOGS OF DIAMOND DRILL HOLES

Hole Co--ordinates Reduced Angle From Direc-

Depth
No. East North Level Horizontsl tion ft.
SEF 2 513,200 2,028,435 1920 63° 352° . 62.7
SEF 3 51L,085 2,028,085 1893 4s°  307° 7
50.5

SEF L 515,980 2,027,330 1770 - u5° - 355°
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resu/ts in o wide range
of shear strengths ond
elostic moduli for a
partieular rock, depend-
ing upon the directsion
of opplied -stress.

S



=

NOI1LD3S
53D IAY3S

ONIHIINIONT

‘px3
P,
P21

73NW{6?'\‘

ON3IW3IdX3 NOILVAVOX3|

L aNy T
$31L12013A DINSISS

S961 aunfz7

‘3lva

: 9 W
904+ S

'9j0o25 o ,..O‘N".:a?liv').‘s .

SINIW 40 LNIWL¥VIIA

VIIVY¥1SAV HLNOS -

| sHaLe |

~ |scHIST

'jGNE¢sZ

4. Ca/e/‘p//

"o - “Jooo

SEISMIC VELOCITY
2000

3000

4000

F T/-sz'c'

SOOO

6000 .

7000

8000 —

B

Bon -

/////7/7/%v

+ + + "1""' :"."

) R vsshos /// 7,

L

=

+ 4+ 4]+ + +

I

AT

H+ + +

ColisaND e b P

STONE| 4|~

4

f'fnw///AOOV
R &

5&@@%@%@+«+ +

.

QuARTZ[ 2| . .

i DR

P+

L [o///orn/o 0/\//5/0/) of /'/y/;wo)/;
2, Snowy Mouvntomns Au//mn/

Roods - Boors, V/c/or/a

3, [OUn/r
77'0c/or Compor))«

Azz
E RIVPPA‘B,LE(DB) =

CAN BE DOZ

RIPPABLE (

eo o

D9)

Ew

DOUBT.FUL

REQUIRES  BLAST

ING




	Report Book 61/14 - Geological Investigation - Progress Report - Proposed South-East Freeway - Crafers-Stirling Section - STA 53 to STA 180 - Hundred Noarlunga - 16 July 1965
	Contents
	Appendix - Logs of Diamond Drill Holes
	Figures


