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GEOLOGICAL INVESTIGATION ~ PROGRESS REPORT No. 4
BRIDGEWATER-VERDUN SECTION STA290 to STA448*

Hundreds Onkaparinga and Noarlunga

Client:- Highways Department
SUMMARY AND CONCLUSIONS

The Bridgewater-Verdun Section of the South
Eastern Freeway is 15,800 ft. long, of which
8,500 ft. will be in cut, and the remainder will
= be mainly on £ill, The meximum depth of cut is
g about 70 ft. (on the centre line).

b Investigations have consisted of geological
= mapping, trenching and seismic refraction surveys.

(6} i

Rocks exposed along the route are mainly
sandstone (Aldgate Sandstone) and phyllite of the
Torrensian Series. Bedding and main cleavage- and
joint directions strike about northeast-southwest
that is, roughly normal to the freeway) and dip
southeast, Several folds and minor flexures have

been observed.

It is considered that most of the rocks could
be excavated by ripping with some blasting of
stronger rocks, likely to be encountered towards
the floor of the deeper cuttings. Batters of
mainly 1:1 with some steeper angles in less
weathered, stronger rocks, are suggested.

INTRODUCTION

Geological investigation of the Stirling-Verdun
section of the proposed South Eastern Freeway, was requested in

a letter from the Commissioner of Highways dated 29th March,

Y 8 @
£i

1966. This report covers the Bridgewater-Verdun portion

s
&

(STA.290 to STA.448) of that section.

* Distances along the route are given by stations (one
station (STA) being equal to 100 ft.) measured horizontally
along the centre line of the carriage ways from a fixed
point of origin, e.g. STA.290 is a point 29,000 ft. from
the origin. Distances between stations are given in the
form STA.290 + 32, which is a point 29,032 ft. from the

origin.,
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In this portion the proposed freeway follows a broad
curve, commencing about 0.5 miles west of Verdun township,
and continuing southeast to cross the River Onkaparinga about

0.5 miles south of the present main road crossing (Fig. 1).
The freeway will have four lanes with a formation width of

about 120 ft. Approximately 8,500 feet of the 15,800 ft,
long section will be in cut, the remsinder mainly on fill.
The maximum depth of cut is about 70 ft. (on the centre line).
Previous geological investigations for the freeway
have been on the Crafers-Stirling Section (Trudinger, 1965)
and on the Stirling-Verdun section as far as Bridgewater
(Harris, 1968a). A portion of the Littlehampton-Callington
section was also investigated (Fryar, 1968). Construction of
the Crafers-Stirling section is at present nearing completion?
and construction of the Stirling-Verdun section has commenced;
Geological investigations along the freeway have
been aimed at asSessing the nature of the materials which Wili
be encountered in the cuttings, in particular to classify the;
materials for excavation purposes as follows:
e.ee. Material which can be excavated by heavy duty ripper.
ee+.es Material which requires blasting.
It was also required to assess angles at which Qutting faces
could be made,to ensure permanent stability.
In order to assess these conditions the following
work was carried out:
eeess Detailed geological mapping of the ground surface along
and near the proposed route, and of exposures in exist=-
ing road, railway, and quarry cuttings nearby (Figs. 3

and &4).
esv.. Four seismic refrection spreads along or near the major

cuttings proposed. (Appendix A).

e.sss Twelve trenches (TR, 1 to 12), 6 to 8.5 ft. deep,
between STA.408 and 435. (Appendix B),

ee+.. Petrographic examinations of selected rock samples

(Appendix C),



‘jﬂ Advance copies of the following material have been
%;Q forwarded already to the Commissioner of Highways.
] i= Date sent
| Preliminary results of investigations 28th January, 1968

between STA.351 and STA.358 (Harris,
B.M, 1968b),
Results of investigations between 2nd January, 1969
STA.290 and STA.356.
This report describes in detail the results of ali

studies and includes the above preliminary results in revised

form.

GEOLOGY OF THE REGION
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[
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E The section investigated is located on the eastern

o,

slopes of the Mount Lofty Ranges which rise to more than 2,000
ft. above sea level, :

The regional geology of the area is shown on Figure ‘1
and is based on the Echunga 1 inch = 1 mile Geological Map '
(S.A. Department of Mines 1954),

Metamorphic and metasedimentary rocks of Proterozocic
Age outcrop in the area. These are situated on the eastern .
limb of a major northeast—-southwest trending anticlinal fold.
The Clarendon-Ochre Cove fault is a prominent northeast-south-
west striking structure forming the western escarpment of the
ranges, and its parallel and offshoot faults extend as far east

as Verdun.

During Proterozoic times sediments were deposited in

N
I

a large north-south trending basin called the Adelaide Geosyn-

¥
ol

cline. ZLater, following Cambrian times, these sediments were
folded, metamorphosed to form rocks, and uplifted alegng north-
south faults which cut longitudinally along the major fold axes.
A long period of erosion followed. During Tertiary times there
was a second period of faulting, and new faults and old

re-activated faults uplifted the ranges to their present height.
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There is also extensive evidence of lateritisation of the land
surface exposed during Tertiary times in the form of any ridges
and plateaus capped by lateritic soil and rock, In the'freeway
area, subsequent erosion of the central upthrown block has
exposed the Proterozoic rock in the eastern limb of the major

anticlinal fold.

GEQLOGY OF FREEWAY ROUTE
General
The detailed geology along the freeway route is shown
in Figures 3 and 4. General notes on the properties of the :
rocks and on the main structural defects in the rock mass are

given in Table 1,

Topography
The uplifted land surface has been dissected by many

small streams which flow mainly in moderately sloping valleys,
up to 140 ft, deep, between rounded hill tops. The proposed
freeway proceeds in a soﬁtheasterly direction, crossing the
hills and valleys with alternate cut and fill,

Levels along the section range from 1,100 ft. to
1,550 ft, above sea level. Natural slopes are up to 550, but
are mainly gently slopiné (up to 10°) along the freeway route.

The Onkaparinga River meanders in a generally south-

westerly direction in a broad alluviated valley.

Rock Types

Rock exposures along and near the freeway route are
mainly micaceous, feldspathic and quartzitic varieties of quartz
sandstone of the Aldgate Sandstone Formation. Some stronger
gquartzite, and silty and shaly interbeds occur. These are over-
lain by a younger phyllite-shale sequence. In a few places the
sandstone is strengthened markedly by ferruginous cement,

deposited during lateritisation in Tertiary times.
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The beds have a general northeast-southwest strike and
dip to the southeast, with a few folds and minor flexures.

Brief petrographic descriptions of the various rock
types are given in Table 1, and the results of detailed petro-
graphic examinations of 4 particular rocks are given in

Appendix C,

The rocks exposed in the area are,in their fresh
state, variable in strength ranging from very weak to very strong

(Tables 1 and 3).

River Onkaparinga Alluvium

East of Verdun township the alluvial flats of the
Onkaparinga River are about 800 ft. wide., HNumerous outcrops
of Aldgate Sandstone occur in the river bed, and it is probable
that the alluvium is no more than 15 ft. thick. Downstream
however, the flats widen to about 1,800 ft. ncar the proposed
freeway river crossing. Here alluvium is probably much thicker
and near the surface consists mainly of highly plastic green-—
grey clay. Trench 4 dug at the edge of the alluvial flat
showed at least 8.5 ft. of alluvium but greater thicknesses

could be expected towards the centre of the valley.

Effects of weathering on the rock mass

The rocks have been affected to varying degrees by
both mechanical and chemical weathering.

Mechanical weathering is the opening up of Jjoints near a ground

surface due mainly to the redistribution of stresses upon remov-

al of overburden, and also the wedging action of roots of

~vegetation and changes in temperature, etc.

Chemical weathering is the process of chemical decomposition

of rocks by the action of groundwaters. These waters obtain
access to highly impervious rock substances by travelling

along open Jjoints and faults.
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TABLE 1
PROPERTIES OF ROCK SUBSTANCES AND STRUCTURAL DEFECTS IN ROCK MASS

Column 1 l 2 - 3 4 :

Petrology Frobable properties when Conditions where exposed | Structural defects in
fresh along route rock mass
Sandstone | Mainly composed of quartz| Rock encountered in floor

with some mica (muscovite
up to 15%), and some
feldspar in part, and
minor to moderate silica
cementation. Medium to
very fine-grained with
few silty and coarse-
grained interbeds. Well
bedded or laminated -
cross bedded in part.
Off white, light grey,
or cream, with some
yellow and red ferrugin-
ous staining, Contains
few minor quartz veins,

of railway cuttings and

at base of quarries appears

weak to strong.

Strength of the sandstone
is dependent largely on
the amount of muscovite
and the degree of cement-
ation. Muscovite flakes
oriented along foliation
planegweaken the rock mass
in this direction.

Variable, ranging from
weak to strong rock, and
it is difficult to assess
degrees of weathering.

In some feldspathic sand-
stones che feldspar has
decomposed making the
rock weak and crubly,

In general these sand-
stones are fairly
incompetent, and contan
numerous small flexures
and warps often with
associated radial joint
ing. Two main joint
sets divide the rock
into tabular blocks,

in part. Joint spac-
ing in the thinly
bedded and laminated.
sequences are irregular
and range from 0.1 to-
1 ft. epart. However,
in the thicker beds
they are more constant
mainly 2 to 3 ft. apart
Joints are all weakly
to moderately cement-
ed. A foliation is
present in the micac-
eous sandstone, with
preferential splitting
along this plane,

fﬂ‘i

—9—
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FROPERTIES OF ROCK SUBSTANCES AND STRUCTURAL DEFECTS IN ROCK MASS
Solum L : 3 - R 4 al T T T o
Petrology Frobable properties { Conditions where exposed aldng defects
when fresh route rock mass
Quartzitie] Mainly composed of crys- | Fresh to slightly loderately to slightly weathered Iwo regular joint sets
sandstone | talline quartz. The weathered rock rock in outerop. Exposures in spaced asbout 1 to 2 ft,
to originzl shape of the encountered at cuttings show it is modera;ely gpart divide the rock
quartzite | sand grains being part- depth in railway weathered for 1 to 2 ft. with %nto tabular blocks.,
ially or wholly oblit- cuttings appears slightly weathered rock bgiow. these joints are general
erated. Mainly grey, to be strong to The latter gives a loud'rlng ly strongly cemented.
weathered to pinkish- very strong rock. when struck with geological The quartzite is more
brown. White varieties hemmer, and requires hard blows competent and consequent-
contain feldspar. to be broken., The more weabher- ly more Jjointed than the
Generally massive in ed surface rock can be brok:an ug regular ssndstone,
outcrop., Beds range by moderate blows. In the aoder-
from 0.2 to 60 ft. ately weathercd feldspathic
thick, quartzite, feldspar has
decomposed giving the rock i
white pitted texture.
Shale Laminated and generally

fissile claystones and
siltstones, consisting
mainly of clay minerals,
silt size quartz, and
some mica. Grey with
red and yellow ferrugin-
ous staining and banding,

Although not seen in
fresh state, else-
where similar
material ranges from
weak to medium
strong.

Mainly very weak to weak rock
as seen in trenches up to 8.5
ft. deep in which the rock is
extensively weathered.

In the fissile shale the
cleavage is that of the
bedding or approximately
parallel to it, and the
rock splits readily alom
theseplanes.

In the less fissile shak
cleavage is not so well
developed. In general
there are two main joint
sets and joints are gen~
erally spaced 0.3 to 3
ft. apart and either
weakly cemented or
coated with yellow clay.
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TABLE 1

PROPERTIES OF ROCK SUBSTANCES AND STRUCTURAL DEFECT IN ROCK MASS

Column 1 2 3 4
Petrology Probable properties when Conditions when exposed | Structural defects inl
fresh along route rock mass
Phyllite | A micaceous shale with well Ranges from very weak to Very weak to weak rock

developed schistosity and
figsility. Contains mainly
mica, silt size quartz, and
clay minerals. Grey to
blue grey, with few darker
carbonaceous bands. The
mica crystals impart a
silky sheen to the surface

of cleavages (or schistos-
ity).

medium strong rock.

as seen in Trenches 1
and 6 and in nearby
cuttings, where the
rock is extensively
weathered.

Fissile, the cleav-
age (or schistosity)
probably being that
of the bedding, The
rock splits readily
along these planes,
Two sets of well
defined joints occur
with joint spacings
mainly 0.3 to 1 f%t,
apart. These Joints
are weakly cemented.

—g—
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Rocks exposed along the route are variable in their
degree of weathering. During the initial stages of investigat-
ions the products of weathering were defined as set out in
Table 2, in which the classification is based on visual
estimation of the degree of breakdown of the constituent
minerals and the strength of the substance in hand specimens,
However, it has been found that this classification is limited
in application, particularly for rocks which are already weak
in their fresh state, as are some of the sandstones and
phyllites in the freeway area. During the freeway investigat-
ions it was decided to define the degree of weathering according
to the strength of the weathered product, as in the recently
proposed classification by Dixon (1969). The terms used are
shown in Table 3., Hence in the text of this report and in the
portion of Table 4 covering STA,356 to STA.448, terms as in
Table 3 are used to define the rock weathering characteristics
while in the portion of Table 4 covering STA.290 to 356
(previously despatched to the Commissioner of Highweys on 2nd

January, 1969), the terms as in Table 2 are used.

The following is an example enabling comparison
between the 2 classification types, as applied to a typical

sandstone in the freeway area:

Based on Table 2 Based on Table 3
Fresh Fresh, medium strong
Slightly ) medium strong
Moderately % weathered Weathered (weak
Highly g very weak

Completely weathered Extremely weathered, soil
properties.

Depths of weathered rock below ground surface vary
with rock type and the degree of jointing. However in general,
the degree of weathering of the rocks decreases, and hence the

strength increases, with depth.
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TABLE 2.
WEATHERING PRODUCTS OF ROCK MATERIALS

TERM ABBREVIATION DESCRIPTICN
ON DRAWINGS

Presh Fr. The rock shows no discdburation,
loss of strength, or any other
effect due to weathering.

Slightly Weathered SwW The rock is slightly discoloured,
but not noticeably lower in
strength than the fresh rock.

Moderately Weathered . Mw The rock is discoloured and
noticeably weakened, but 2 inch
diameter drill cores cannot
usually be broken up by hand,
across the rock fabric. :

Highly Weathered HW The rock is usually discoloured
and weakened to such an extent
that 2 inch diameter cores can
be broken up readily by hand,:
across the rock fabric. Wet .
strength usually much lower than
dry strength. :

Completely Weathered cw The rock is discoloured and is
entirely e¢hanged to a soil, but
the original fabric of the rock
is mostly preserved. The proper-
ties of the soil depend upon the
composition and structure of the
parent rock.



e,

TABLE 3
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CLASSIFICATION OF ROCK CONDITION AND STRENGTH OF ROCK SUBSTANCE

1. ROCK QONDITION TERMS
TERM ABBREVIATION DEFINITION
Fresh F Substance shows no effects of chemical decomposition.
Chemically Decomposed D -[Substance is affected by chemical decomposition, but the exact process is not obvious.
Chemically Weathered W Substance shows effects of chemical decomposition processes which have occurred due to

surface and near-surface agencies such as air and groundwater.

Chemically Altered (A)  |substance shows effects of chemical decomposition processes which have occurred due to
| plutonic or volcanic fluids.
Extremely (Decomposed XD [Bubstance has been reduced to material which shows fabric of original rock, but which
Weathered gxwg can be remoulded, i.e. soil substance. (Classified by Unified System).
Altered XA
2, CLASSIFICATION OF ROCK SUBSTANCES BY UNCONFINED COMPRESSIVE STRENGTH
TERM ABBREVIATION CONFINED COMPRESSIVE STRENGTH | Range of strengths of some common rock substances, in the fresh
- Kg/sqg.cn) {(1v/8g.in —~ state®
ery weak VW less than 70 less than 1000 e S
Weak W 70 = 200 1000 - 3000 . -5 Heg A2 4BE L5
Medium strong uS 200 - 700 3000 - 10,000  rEEHT_—E Ehe ldeaag o8
Strong g 700 - 1800 10,000 - 25,000 ¢ -2 &—ET E—D 000—"nn 0w =
Very Strong V8 greater than greater than —Jﬂg—g §~ f3ae
18QC 25,000 Y MO I &
® i
@

#BSamples of fresh rock testéd to Australian Standard,
axis of the sample is normal to the fabric planes.,

Geological Name

Granite
Granite
Schist
Schist

For rocks showing planar agnisotropy the long

3. EXAMPLES OF USE OF CLASSIFICATION
Rock Condition Term Strength Term

Fresh Strong
Weathered Medium Strong

Fresh Weak
Altered Very Weak
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The material in which a seismic veloecity range of
3,200 to 8,500 fps. was recorded during the seismic refraction
survey (Appendix A) probably corresponds to variably weathered
rock, ranging from weak to strong. Material with a velocity
range of 6,000 to 14,700 fps, generally recorded near or below
the proposed formation levels, is probably weathered to fresh,
medium strong to very strong rock,

These seismic results, togethef with exposures in
outcrops, quarries, and cuttings, indicate that in general the
sandstone is probably very weak to medium strong to depths of
25 to 100 ft., with medium strong to strong rock below, and
that the quartzite and quertzitic sandstone is weathered,
medium strong to about 10 ft. and weathered to fresh, strong
to very strong below. Trenches and nearby cuttings indicate
that the phyllite and shale beyond STA.412 (W-E Road) is a weak
to very wesk rock to 8.5 ft. or more, but probably becomes a

medium strong rock at depth,

Structural defects in the rock mass

The rock mass is wcakened by the presence of two main
types of structural defects. These are joints and cleavages. |
The orientation of these defects, where measured, are shown on
Figures 3 and 4, and deteails of their effecté on the rock mass
are given in Table 1. The overall trends of the major structural

defects (Jjoints) are shown in rosette form on Figure 3.

Groundwater

Records of water bores drilled in the area show that
water was cut at a minimum depth of 40 ft. below the tops of
hills. In gullies, however, some bores flowed at the surface
during winter. There is also some record of natural springs in
the area., Many valleys are swampy or contain running creeks,
the most noticeable of these being near STAS.300 to 315, 385,
and 400, In the Bridgewater School water borc which is close to

the freeway route, (Fig. 3) water was cut at 40, 140 and 260 ft.,
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and the standing water level was neasured at 80 ft.
The position of major bores are shown on Figures 3

and 4, together with the depths at which water was cut.

Stebility of natural slopes

In general, slopes along the freeway route appear
stable, but in a few gullies the surface is hummocky, suggestigg
some superiicial instability. At STA.416 (W-E .Rbady ,there is é
large mound approximately 100 ft. in diameter which is possibly
0ld slide material. Rock is present on either side of the
mound at about 4 ft. depth. Trench 7, excavated & ft. into this
mound, showed silt, sand and gravel underlain by highly plastic
clay. This area at present appears stable but it is possible
that further deep seated movements could occur in this vicinity,
and earthworks associated with excavations, during periods of

rainfall, could increase this possibility.
ASSESSMENT OF EXCAVATION CONDITICNS

Details of the geology a&hd an assessment of the
excavation conditions, including rippability, along this section
of the freeway are given in Table 4. The cutting depths quoted
are on the road centre line. The suggested cutting angles are

the steepest advisable in each case,

Excavation

Results from geological mapping, seismic refraction
surveys and observations in similar materials elsewhere indicate
that most of the material in the proposed cuttings will be
rippable, with the exception of some stronger quartzite beds
up to a few hundred feet thick which will require blasting.
Some observed relationship between seismic velocities and
rippability, including results of previous excavation experience

along the South Eastern Frecway are shown in Figure 2.
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TABLE 4
ASSESSMENT OF GEOLOGICAL CONDITIONS, STA 290 + 00 to STA 448 + 00
Wi-E ROAD
Chai ) Dist, | Details of . .
From halnag%o (£t.) | proposed Surface Geology Sub-surface Exploration Suggested cutting
Construction engles and excavat-
ion methods
290+00f 299+50 | 950 Fill1 S0il covered. Probably None -
less than 1 ft. thick
on the hillsides, be-
coming thicker in the
valley, (possibly up
to 6 ft.). Probably
overlies sandstone
interbedded with
occasiondl shale or
schist beds.
299+50] 305450 | 600 Cut up to Soil covered. Exposuregq Seismic Traverse Ko, 1 on 0 to 10 ft. (in the
34 ft, deep on 8 hill to the southd this road, gave the

west and in a 100 ft.
long road cutting near-
by indicate that the
soil is less than 1 ft.
thick and overlies HW

to MW sandstone containt

ing a few generally
weaker sidstone-sand-
stone interbeds, up to
50 ft. wide., The depth

of weathering is underti stone bed.

ein but experience in
the road cuttings show
MW to SW rock below 4
ft. This rock contains
two prominent steeply

dipping sets of Jjoints
Spaced from 1-5 ft, - -}

following:
From (£t.) To (£ft.)f. p.s
1 0 10 1,600
(vg) 10 (25-45) 8,500

(V3)below (25-45) 13000

A lower velocity zone V,=
9,500 f.p.s. occurs be%ween
STAZ02+80 and 503+80 and may
correspond to a weaker silt-

upper soil and
weathered rock)

1:1, mainly rippeble.
below 10 ft. -

%: 1, blasting
probably required,

&
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W-E ROAD

Chainage Dist, } potails of Sub-surface Explor- Suggested cutting
From To (£5.) proposed Surface Geology ation, angles and excavat-
Comstruction ion methods
305+38 1 310+00 [ 450 Fiil Some quartz gravel zones near None
STA 310 probably represent
uartz veins in the sandstones
est, up to 6 ft, thick).
Bedding strike obliquely to
thg freewgy, cutting it at
50% to 70" with dips ranging
from 40°to 50° southeast, ~
210+00 ] 316+00 1 600 Cut up %o Soil covered. £An adjacent roa None 1:1, mainly rippable
15 ft. deep cutting 4 ft. deep shows a thin

soil cover (1 ft. thick) over-
lying interbedded HW to CW
grey siltstone and HW off-white
sandstone probably grading to
MW to 8W rock at depth., The
sandstone contains a few quartz
veins up to 1.5 ft, thick. The
rock grades to lighter coloured
sandstone towards STA 316,
Generally the bedding strikgs
cut the freeway at about 65° to
the centre line and dips at
about 30° southeast, some minor
folds may occur at the esstern
end of the proposed cut.

May require some
blasting at base
of cut.

[4)
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W-E ROAD
Chainage Dist.| Details of ] .
From gTo (ft.)| proposed Surface Geology Sub-surface Exploration Suggested cutting
Construction angles and excava
methods
316+00f 326+50 | 1050 | Fili Soil cover, with a swampy zone None -

between STA 320 and 327, The
soil cover is mainly less than
2 ft. thick, but is probably
thicker in the swampy zone,

In a nearby road cutting HW
offwhite sandstone, becoming
MW at 8 to 10 ft., is exposed.
It is well bedded and micac-
eous in part., Fr to SW
massive pink brown guartzite
outcrops on the top of a near-
byorid'ge, and dips at about
30" southeast, This prcbably
represents the base of an
eroded quartzite bed,

Beds generally cut the freeway
segtion obliquely at 6Q° to
90 and dip st 30to 507 south
east,

The sandstone is locally folded
between STA 217 and 321,

The rock contains two prominent
near vertical sets of joints
spaced from 1 to 15 ft. These
ere weakly cemented in the
sandstone but strongly cement-
ed in the quartzite,

s
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W~E ROAD

hai Dist, Details of ‘ '
Froghalnaggo (£t.) proposed Surface Geology Sub-surface Exploration | Suggested cutting
Construction angles and
excavation methods
326+50 1 334450| 800 Cut up to 26 |Mainly thin soil cover (less None ¥+1, Mainly rippable
ft. deep then 1 ft.) with a few

scattered HW to MW sandstone
and SW quartzite boulders.

A few small exposures indi-
cate it is probably under-
lain by light coloured HW to
SW sandstone-quartzite, A
Fr to SW quartzite band
about 20 ft. thick outcrops
on the side of a nearby hill
and this may cross the free-
wey near STA330, The quart-
zites contain two steeply
dipping sets of joints
spaced from 2 to 10 ft. and
strongly cemented,

The bedding may vary great%y
cutting the freeway at 80

or less, Dips tend to
shallow towargs the gast and
range from 35" to 10° south~
east, or less,

Exposures in & 12 ft, deep

railwey cutting to the south-

west, indicate that minor
folding or warping of the
sandstone~quartzite might
be expected,

A1l rock below 15 ft,
may require blaesting.

with the exceptim
of the stronger
quartzite beds
which may require
blasting,

LR o
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W-E ROAD

(Y

Chai “Details of _ _
Frompalna%i Dist,| proposed Surface Geology Sub-surface Exploration Suggested cutting
(ft.)| Construction angles and
: excavation methods
3344500 344+00 | 950 Cut up to Soil covered, Exposures in None 0 to 15 ft., 1:1
18 ft. deep a nearby 2 ft. deep road mainly rippable,

cut and in roadside boulder
up to 2 ft. diameter indi-
cate that the soil cover is
probably less than 1 ft.
thick, overlying HW to SW
yellowish, massive sand-
stone,

Bedding is probably near
horizontal with minor
folds or flexures. A4
large anticlinal fold is
exposed in a 30 ft. deep
railway cutting to the
southwest, This could be
expected near STA 340,
Towards STA 343 the bedd-
ing should become more
constant, cutting the
freeway at_about gO with
dips of 35" to 45° south-
east,

The rock at depth probgbly
contains two steeply
dipping sets of joints
spaced from 1 to 15 1%,
apart,

4]

Below 15 ft, %:1~
blasting probably
required,




1 \
' Figd '
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ed with prominent cross bedding,

It is much weaker than the
quartzite, The quartzite beds
are 0.5 to 40 ft. thick and
increase in number towards the
east. They generally form
crests of ridges. Joints are
spaced up to 3 ft. in the L
quartzite, Similar conditions
should be met in the proposed
freeway excavation.

The railway cuttings are up to
50 ft. deep with batters at
1:1 and appear stable,

Bedding cuts this fregway seg-
tion obliquely at 60° to 70

and dips at 25° to 40° south-
east,

W-E ROAD
Chainage ) S ted tti
Dist.| Detai £ | ' uggested cutting
From To (%ﬁ?) pig;;égdo Surface Geology Sub-surface Exploration angle and excavat-
Construction ion methods
0+00 +00 | 300 [Fill Mainly soil cover (less than Seismic traversgs A, B &C -
350+ 353 5 1 ft. thick)with fragments of |gave the following
| EgdtgwMW#gigzgggus sandstone From (ft) To(ft) £.0.54
4 \ e Vi, 0 (3-5) 1,700
353+00 | %50+00 1 500 [Cut up to Two nearby railway cuts expose 1
16 f£t. deep inberbedded HU to MW offwhite |V, (3-5) (25-65) 2,000| 1:1
sandstone and FR to SW grey to 4,000 | The sandstone and
quartzite (weathered pink-browy), V5 (25-65) Dpelow 73200 | thinner quartzite
The sandstone is well laminat- $o 12,000 | beds will be

rippable but the

thicker quartzite
beds may require

blasting,

{

“LT—



W.E. ROAD

i - Suggested cutting
Jetails of .
Froghalna%g Dist, piogosed Surface Geology Sub-surface Exploration Angles and Excav-
(ft) [Construction ation methods,
00 +00} 300 |[Cut up to 16 lMainly soil cover(less than 1 Seismic Traversgs AB&C 1:1
556 55 ? It. dgep ft. thick) with fragments of gave the following -

weak micaceous sandstone and
strong quartzite. Quartzite
outcrops are extensive between
STA 357+00 and 361+00. To the
north of this section a railway
cut about 50 ft. deep exposes
well laminated and cross bedded
sandstone with quartzite inter-
beds increasing from 0.5 4. to
40 ft. thick towards the east.,
The sandstone is much weaker
than the quartzite. Joints are
spaced up to 3 ft. in the quart-
zite, Similar conditions should
be met in the proposed freeway
excavation, The railway cutt-
ing. has batters at 1:1 and
appears stable.

Bedding cuts this freegay section
obliquelg at about 70" and dips
about 40° southeast,

0 35 1,700
Y2 3.5 565 2:000
to 4,000
V2 25-65  below 7,500
to 12,000

The sandstone and
thinner quartzite
beds will be
rippable;beyond
about STA357 the
thicker quartzite
beds will require
blasting.

(s
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W-E ROAD

Chainage Dist,. Details of _ .
From To (£t.) proposed Surface Geology Sub-surface Exploration Suggested cutting
Construction Angles and
Excavation methods
359+00 | 369+00] 800 [Fill

Mainly soil cover (less than 1ft.
thickg. Bars of fresh, strong
quartzite outcrop between STA359
to 361, and scattered weathered,
moderately strong quartzite-sand-
stone outcrops between STA363+60
and 364+00.

Exposures in a railway cutting
and sandstone guarry to the northn
can be correlated along bedding
strike with the freeway section.
These showed medium strong to
strong white sandstone with some

stronger sandstone - quartzite
zones,

None

)

-6T~



W-E ROAD

1st.| Detalls of : ) . .
Froghalnag;o 4?%5?) proposed Surface Geology Sub-surface Exploration Suggested Cutting
construction Angles and Excav- -
ation methods
7 4400 00 {Cut up to 70ft| Mainly soil cover (less than Seismic Traverse No. 2 1:1
567+00 | 38 17 deep P 7 3 ft.ythick). gave the following: The sandstone-
. Exposures in road cuttings up From (ft.) To (ft.) fps | quartzite and
to 12 ft. deep to the north can| ~Eastern end of "'raverse siltstone-
be correlated along bedding v 0 5-10 1.400 sandstone and
strikes with the few outcrops 1 0 17800 thinner quartzite
along this section. The rock v 5-10  75-100 5’800 beds should be
is mainly white sandstone- 2 ! rippable but the
quartzite, ranging from weath- V3 75-100 below 8,000 | thicker quartzite
ered, medium strong to weather- to 11,500 | will requirg
ed ,very strong quartzite, f blasting. last-
It 'contains occasional weak Western end of Traverse ing will be
siltstone-sandstone bands, the V1 0 5-10 1,400 | required near
most notable being about 100 to 1,800 | base of cut.
ft. thick and crossing the
freeway between about STA Vo 5-10 e5 5,200
576+00 and 378+00, Joints in V5 25 60-70 4,850
the sandstone are mainly
spaced 2-3% ft, apart, Vy 60-70  velow 6,250
Bedding cuts the freewag
segtion obliquely gt 80 go
90" and dips at 45° to 50
southeast.
384+00| 385+501 150 | Fiil Soil cover. Swampy near STA
384+75. Exposures in nearby
road surfaces extrapolated to N
this part of the freeway sec- one -
tion suggest the rock is
medium strong offwhite fine
grained sandstone with some
coarser grained interbeds.,

fr

e



W~-E ROAD

&

1 1st.] Details of . i \ _
Frog?alnag%o ?%E.) proposed Surface Geology Sub-surface Exploration Suggested Cutting
Construction Angles and Excav-
_ ' ation Methods
385+50 598+50 1,300| Cut up to Soil cover probably less than Seisiic Traverse No. 3 1:1
34 ft, deep 3 ft. deep in road surfaces to gave the following:

the south (up to 8 ft. below
ground surface) can be extra-~
polated along bedding strike to
this section of freeway. The
rock is mainly very fine grain-
ed laminated sandstone, off-

white to pinkish and estimated

as mainly medium strong to
strong in exposures,becoming
weaker and coarser grained
towards the east.

Joints are generally spaced 4
0,3 to 3 ft. apart. The
bedding contains many minor
flexures and undulations.
Correlation with outcrop to
the north and south indis.*:
cate that some stronger quart-
zite beds might be expected

as far as STA388,

Bedding cuts this freeway
section obliquely at 70 to 900
and dips at 30 to 50° east.

From (ft.) To (ft.) fps.

A 0 10 1,800
V,(a) 10 20 3,250
to 3,750

(recorded at middle of spread

only)

(b) 10

45 4,200

to 4,750

(recorded at eastern end of

spread oniy.) '

V3 (0) 10 $06-75 4,100

%:to 7,500
(b) 20-45 50-75 5,750
06,000
(recorded at middle and
east of spread).
V4 (50-75) below 9,750
to 13,500

Stronger sand-

stones rippable
to about 15 ft.
blasting below.
Weaker sané

stones mainly
rippable with
some light

blasting near
floor of cut.

. i\ n\ o ——



W-E ROAD

da

Dist,] Details of - . .
Froghalnaggo <%§?) proposed Surface Geology Sub-surface Exploration ?uggested cgttlng
Construction angles and Excav-
‘ ation Methods
00 ¥F111 So1l cover and Onkaparinga River | Trench 12, 6ft. deep, dug
SO0 R80T, valley alluvium, The alluvium on the freeway line near
occurs between STA400 and 403 and STA405+00 showed less
is swampy. Exposures on the Onka- than 1 ft. of soil over -
paringa River bed to the north massive weak ccarse
extrapolated along bedding strike grained highly weathered
to the freeway section indicate sandstone.,
that at depth the rock here is
moderately strong coarse grained
sendstone possibly ferruginised
‘ in part. ' ‘ '
408+501 435+00 | 2,650 Cuts up to So1l cower with the exception of | Trenchos 1,2,5,5,7,8,9,10 1.5: 1 to 15 f¢,
35 ft.deep a few knobs of strong cemented and 11 dug on the freeway

(ferruginous) sandstone outcropp-
ing on hilltops near SPA4104%"

line to about 8 ft. depth
showed wesk szndstone to
STA414, Beyond this the
Tock is weak phyllite and
shale., Thesz beds have well
developed jointing and

cleavage and ir places are _

quite fissile. Joints are
spaced ),1 to 1 ft.apar
Trench 6 situated near STA
420 showed more than 8ft.of
highly plastic clay. The
mound topography near here
suggests this is probably
slide material,

Bedding in the trenches cut
the fregway segtion oblique
1y at 5° %o 68 and dips
range from 5 to 50° east.

1:1 below,
Rippable,

Some light blask

ing near floor
of cut,




W~E ROAD

Chainage Details of N
From To Dist, | proposed ) Surface Geology Sub-surface Exploration Suggested
(ft.) | construction cutting .o
angles and
excavation
methods-
408+50 | 435+00 beismic Travsrse No.4 gave the
(contd,) following:
From (ft.) Do (ft.) f.D.S.
V1 0 1C 1,100
to 1,700
v, 10 15-8C 3,200
to 5,600
V3 45-80 Delow 6,000
to 14,700
435+00 | 448400} 1,300 | Fill So0il cover with river Trench 4 excavated to a depth
(embankment) |valley alluvium beyond | of 8.5 ft., at the edge of the
STA436. This alluvium alluvial valley showed highly
is swampy in part. plastic clay.

_ga_




ASSESSMENT OF GEQLOGICAL CCNDITICHNS, STA290+00 TO STA448+00

W-E ROAD

i Dist,.| Deteils of _ Suggested cutting
Froghalnag%o (£ft.)| proposed Surface Geology Sub-surfice Exploration angles and excav-
Construction ation mcthods
290+00 [ 500+00 [ 1,000]Nostly fill | Soil covered. frobably up to.Eft. None -
of so0il overlying sandstone inter-
bedded with occasicnal shale or
schist beds.
500+00 | 303+50 | 350 |Cut up to Mainly swampy soil and creek all- | Seismic Iraverse No. 1 on 0 to 10ft. (in tk
25ft.deep uvium with a few scattered MW to | the N-E roag gave the upper soil and
EW sandstone scree fragments. followingz:~- weathered rock)
Exposures on a hill to the south- Fromift.i To(ft,) f;p.s.lgl, mainly ripp-
west and in a 100ft, long road Vv 0 10 1,600} apie. -
cutting nearby, indicate that the 5) 10 (25-45) 8,50C]| Below 10ft.
s0il and alluvium is probably.on- (25-45) 13,000 % : 1, blas%ing
1y a few feet thick and overlies |, foWer velocity zone, V, |probably required
CW to MW sandstone containing a = 9,500 FuDufs CCCUDS be&
few generally weaker siltstone- tween STA302+80 and %0%+00
sendstone interbeds up to 50ft. and may correspond to
wide. The depth of weathering is weaker siltstone beds.
uncertain but exposures in the
road cutting show MW to SW rock
303+50 | 310+00] 650 | Fill below 4 ft, This rock contained
two prominent steeply dipping sets None -
of joints spaced from 1 to 5ft.
apart. Some quartz gravel zones
near STA306 probably represent
uartz veins in the sandstone ,
?est. up to 6ft. thick).Bedding
strikgs obliguely to the freeway
at 50 go 70"with dips ranging
from 40 to 60" southeast,




E-W ROAD

Uhailnage

From
P Zmgauntie
Oven gui9q

To

r Dist,
(£ft.)

Details of
proposed
Construction

Surface Geology

Sub--surface Ixploration

Suggested cutting
angles and excav-
ation methods

310+00

316+00

600

Cut up to 18
ft. deep

Soil covered. An adjacent road
cutting 4 ft. deep shows a thin
soil cover, (1ft. thick) over-
lying interbedded, HW to CW grey
siltstone and offwhite sandstone,
probably grading to MW to SW rock
at depth., The sandstone containg
a few quertz veins up to 1.5ft.
thick, The rock grades to lighter
coloured sandstone towards STA312,

Generally the beddingostrikes
obliquely at about 65° to_the
freeway ond dips about 30° south-
east; some minor folds may occur
at the eastern end of the Propos=-
ed cut,

None

1:1

Mainly rippeble
with blasting
probably needed ™

at base of cut.

316+00

327+00

1,100

Fill

Soil cover, with a swampy zone
between STA320 and 325. The soil
cover is mainly less than 2 ft,
thiek, but is probably thicker
in the swampy zone. Sub-surface
geology as for E-W Road between
STAZ16+00 and 326+50,

None




E-W ROAD

Chainage Dist.] Details of . ) . . ' o
From & To (ft.)] proposed Surface Geology Subsurfaee Exploration suggested cutting
Construction angles and exeav-
ation methods
27+00 | 333+00 | 600 | Cut up to 18} Mainly thin soil cover (lesswthan None 1:1, meinly t'l_:
> ft. deep 1 ft) with a few scattered HW to i, maisly,

Ml sandstone and some SW quartzite
fragments. Swampy near STA333 where
soil is probably 4 ft. deep or
more. A few small cxposures
indicate it is underlain by light
coloured HW to SW sandstone-
quertzite. A FR to 8W quortzite
band about 20 ft. thick outcrops
on the side of the nearby hill,
and this may cross the freeway
between STA327 and 330, The quartz-
ite conteins two steeply dipping
sets of joints spaced 2 to 10f¢,
and strongly cemented,

The bedding may vary greatly in
strike, cutting the freeway at
80° or less. Dips shallow fo the
southeast and range from 357 to
10” or less. Exposures in a 12
ft. deep railway cutting to the
southwest indicate that minop
folding or warping of the sand-
stone-quartzite might be
expected,

Fippable, Some'. ';;
blasting of -,
stropger . quartz- -
ite dargy - ¢ ..




E-W ROAD

Chainage Details of . .
From To Dist.| proposed Surface Geology Sub-surface Explqratlon' Suggested cutting
(ft.)| Construction angles and exceav-
. ‘ ation methods
33%+00 | 344+00 { 1,100 Cut up to Soil covered. Exposures in a None 0 to 15 ft.,
|28 ft. deep |nearby 2 ft. deep road cut indi- 1:1 Kainly
cate that the soil cover is rippeble.

probably less than'l ft. thick,
overlying HJ to SW, yellow,
massive, sandstone, Bedding is
probably neor horizontal with
minor folds or flexures, A

crge enticlinal fold is expos—
ed in o 30 ft. deep railway
cutiving to the southwest, This
could be cxpected near STA338,
Towards 574344 the bedding
should become more constent
cutting the fregway atoabout 90°
with dips of 35" to 45° south—
east, The rock at depth
probably contains two steeply
dipping sets of joints, spaced
from 1 to 15 ft. apart.

Below™15 ft,
%:1, blasting
probably’
required,

P
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E-W ROAD

Chainage X
From Do | Dist,| Deteils of Surface Geol Sub-surface Explorati Suggested cuttir
(£t.) proposed . face Geology ub-surface Exploration vuggested cutting
Construction angles and excave
ation methods,
344+00 | 352+00 | 800 |[Fill or at S0il covered. (Probably less than None -
existing 1 ft. of soil). ZExposures in the
ground nearby reilway cutting (crossing
surface,

the frecway near STA350 and up to
15 ft. deep with batter angles
1:1) show the soil to be mainly
underlain by whitish-grey sand-
stone., This is CW to cbout 8 .,
HW below. Interbedded FR to SW
quertzite up to 50 ft. thick can
be expected in the vicinity of
STAS344 =nd 346, Beddigg cutsO
the freeway at about 80° to 80

and dips range from 35 to 45
southeast.




E-W ROAD
T Dist. | Detalls of ) . :
Froghalnaggo (ft.) | Proposed Surface Geology Sub-surface Explorction Suggested cutting
Construction angles and
excavation method
252+00 | 356+00 | 400 | Cut up to Mainly soil cover (less than 1 ft.{ Seisaic traverses A.B, & 1:1
32 ft. deep {thick), with fragments of HW to C. give the following:-

W micaceous sandstone and SW
quartzite,

Two nearby railway cuts expose
interbedded HW to MW offwhite
sandstone and FR to SW grey
pink-brown quartzite. The sand-
stone is well laminated with
prominent cross bedding, but is
much wecker then the quertzite,
The quartzite beds are 0.5 to
40 ft. thick and increase in
number towards the cast, They
generally form crests of ridges.
Joints arec spuced 0.5 to 3 ft.
and well cemented in the quartz-
ite. Similar conditions should
be met in the proposed freeway
cut., The railway cuttings are
up to 50 ft. dcep with batters
1:1 and appear stable.

Bedding cuts thg freewgy section
obliqgely ato60 to 707 and digs
at 257 to 40 southeast,

From(ft.) To(ft.) fous

(V)0 (3-5) 1,700
(v3) (3-5)  (26-65) 2,000
4,000
?

(VB) (25-65) below 7,50?
‘to
12,000

L o

The sandstone,

« and thinner
quartzite beds
will be rippable
but thc¢ thicker
quartzite beds
may require
blasting.

L3




E-W ROAD

Chainage
From To

Dist,
(£%.)

Details of
proposed
Construction

Surface Geology

Sub-surfoce Exploration

Suggested cuttimg
angles and excaw
ation methods

356+00 | 359+00

359+00 [366+00

300

Cut up to
32 ft, deep

Fill

Mainly soil cover (less than 1 ft,.
thick) with fragments of weak
micaceous sandstone and strong
quartzite, Quartzite outcrops are
extensive between STA356+50 and
359+50,

A railway cutting to the north of
this freeway section exposes weak
to medium strong sandstone inter-
bedded with strong grey to pink-
brown quartzite, The sandstone is
well laminated and cross bedded
but is much weaker than the quart-
zite. The quartzite interbeds in-
crease from 0,3ft., to 40ft, thick
towards the east. Joints are
spaced up to 3ft. in the quartzite
Similar conditions should be met
in the proposed freeway cut, The
reilway cutting is up to 50 ft.
deep with batters at 1:1 and
appears stable,

Bedding cuts this freeway sgetion
obliquely at agout SOoto 60~ and
8ipg * about 40" to 80" southeast.

Seismic Traverses A,B & C
gave the following:-

From (ft.) To (ft.) fps.

T, 0 -5
V, 3-5 25-65

T,700

2,000
to 4,000
74500
“to
12,000

V3 26-65 below

1:1

The sandstone
and thinner
quartzite beds
will be rippable
but towurds the
east the thick~
ening quartzite
beds will
probably require
blasting.

700

23

Mainlg soil cover (less than 1 ft.
thick), Suh~surface geology is
generally the same as for W-E road

between STA359+00 and 367+00

None




Yyt

E-W ROAD

Dist.
(£%,)

Details of
proposed
Construction

Burface Geology

Sub~-s irface Exploration

Suggested cuttimg
angles and Excaw
atiohr methods,

Chainage
From To
%266+00 381+00
481+00 384+00

1,500

Cut up to
70 ft. deep

As for W-E road between
267+00 and 384+00

STA

Seismic Troverse No.2 as
for W-E road betwecen STA
367+00 wmd 384400,

1:1

The sandstone -
quartzite, silt-
stone sandstone,
and thinner '
cuertzite beds,
should be rippable
but the thicker

quartzite beds
will require
blasting. Blactim
will probably be
required near
base of cut,

300

All soil cover - Swampy near
STA382+50, Exposurcs in nearby
road surfaces extrapolated to
this part of the freeway section
suggests the rock is medium
strong offwhite fine grained
sandstone with some coarser
grained interbeds.

Jone

~r—
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E-W ROAD

I

Dist.
(£t.)

Details of
proposed
Construction

Surface Geology

Sub-surface Exploration

Suggested attirg
angles and exeaw
ation methods

1,300

Cut up to
66 ft. deep

All soil cover (less than 3 ft.
deep). Subsurface geology as
for W-E road between STA385+00
and 398+50.

Seisic Traverse No.3 as
for .J-E rocd between STA
385+00 and 398+0C,

1:1 to 50 f¢t,
%:1 below

Mainly rippable
to about 50 ft,.
Below this blast-
ing of stronger
bands may be re-

quired. Stronger

quartzitic inten
beds may require ,
blasting above
this depth.

Chainage
From To
584+00 | 397+00
597+00 | 408+00
408+00 [ 421+00

1,100

1,300

Fill

liainly soil cover and Onkeparinga
River valley alluvium with the
exception of a few knobs of
strong ferruginised sandstone
outcropping near STA405+00 and
401+00,and is swampy in part,
Exposures in the Onkaparinga
River bed to the north extra-
polated along bedding strike to
this freeway scction indicate
that at depth the rock here is
moderctely strong coarse-grained
sendstone possibly ferruginised
in part.

Trenches 11 @nd 12 each
eft. decp dug on the free-
way line ncar STA408+00
showed less than 1ft. of
s0il covering weak sand-
stone, coarse grained .

- PRI W0 .

Cut up to
55ft. deep

7.

S0il covered

1 developed Jointing and smw.

Trencaes 1,2,5,7,8,9 and
11, dig or the freeway line
to a lepth of about 8ft,

showel weel: sandstone to

STA41)+00. Beyond this the
rock is weak phyllite and
shale., These beds have well

1.5:1 to 20 f%,
1:1 below,
Rippable,

-26~




E~W ROAD

Sine Dist.| Vetails of . . :
From o 1na%(e) (%2.) proposed Surface Geology Sub-surface Exploration Sug%esteddcutg}r&-
Construction §€§o;sm§2ho§: a
cleayage ..
: a a .
408+00 | 421400 | 1,300] Cut up to Soil covered }%g§1§2 Eiecggacig {iif%1¢
(contd) 55 ft. Qeep to L ft. apart. Trench 6,
8 £5. deep, located necar
STA+18400, showed highly
plastic clay. The mound
topirgraphy in this eareca
sugscste this is probably
slilc meserial, Bedding
cuts this freegay secgion
obliquely at 5 too40 ang
dips ranse from 25  to 50
5 eas5. Seismic Traverse No,
4 as for W-E road between
STA408+50 and 435+00,
421+00 | 422+50 150|Fil1 Soil cover (less than 4ft): Seismic Traverse No,4 as
Extrapolation between Trenches for W-E Rosd between STA
A 1 and 2 suggests that the under-| #08+50 and 43%5+00.
lying rock is weak phyllite and
shale,
422+50 | 431450 900|Mostly cut Soil cover, An excavation 1,000 Treaches 2 and 3 (up to 65 1:1
up to 20ft. ft. to the northeast exposes 10 ft. deep) showed 1 to 3ft. Rippable
deep ft, depth of weak grey phyllite, of 301l overlying yellow
>3 This could probably be correlat-| brom shale, weathered, t.
ed along a bedding strike to this weak to very webk.,
freeway section,




E-W ROAD

ne

Chainage Dist, | Detsils of ‘
From To (£t.) | proposed Surface Geology Sub-surface Exploration Suggested cutting
Construction angles and excava-
_ tion methods
431+50 | 448+00 | 1,650 | Fill 501l cover underlain by { Trench 4 excavatéd to a -

(embankment) | weak shale, with river
valley alluvium beyond

(o ©TA434+00, This
alluvium is swampy in
part,

depth of 8.5 ft., at the
edge of the alluvial
valley showed highly
plastic clay.

—rg=
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Cutting Angles

Bedding and fold axes generally strike at about right
engles to the freeway centre line. Although measured bedding
dips are variable, the strike orientation will generally favour
stability in the excavation batters. Fold axes generally plunge
at a shallow angle (less than 30°) to the west, and some minor
instability may occur in batters on the east side of the freeway
due to sliding out along bedding planes near the crests and

troughs of folds.

Drainage

It is considered that grouhdwater inflows will occur
into excavations, but most should decrease or cease soon after
excavation. ©Springs are also likely in completed batters,
during periods of wet weather. These springs would probably
be associated with local permeable zones such as crushed and/or
weathered seams. Thesc springs mgyTrequire local "dental"
treatment to improve drainage and prevent erosion of soil
material forming the seams, which could otherwise lead to major

instability on the batter.

TH Ry, o

J.H. FRYAR
JHF : JMM GEOLO
11.8.69 ENGINECZRING GiOLOGY SECTION
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SOTH EASTERN FREWWAY, BRIDGEWATFR - VITTUN SWCTION

- SBEISHIN REFRACTION STTRVEY OF PROPOSED PO.D STITTINGS

by

I.5. ROWAN
GEOPHYSICIST
EXPLORATION GEOPHYSICS SECTION

INTRODUZTION

The survey was carried out as part of the continued
investigations of the South Eastern Fresway route,
The field work was supervised by B.G. Risely and the

results reduced and interpreted by I.2. Rowan.

SURVEY PROCEDURES

An S, 7.E, P.,19 recorder with 12 channels was used.
Spread length was 300 ft. with a geophone interval of 30 ft.

The method used in reduction of results was that of Hawkins (1960Q)

RESULTS AND INTERPRETATION

Location of traverses is shown on Figures 3 and 4 of
the report.

Plans No, S7302 and S7033 show the sub-surface velocity
profiles as derived from time distance plots and Hawkins system.

On all traverses the surface layer of soils or complete-
ly weathered rock is represented by velocities in the range 1100
fps to 1800 fps. This has a thickness of up to 10 ft. and is

easily rippable..

Beneath the surface layer the velocity profiles for

each treverse are examined separately below.



Iraverse 1

The velocity recorded of 8h00 fps probably renresents
moderately weathered rock, It suggesis that the rippability is
marginal and dependent upon orientation of defects within the
rock mass. Some harder bands could be encountered. Bensath the
material of velocity 8500 fps some materizsl may be encount-
ered . . with a velocity of 9500 fps or 13000 fps. This would
probebly represent unweathered material which would not be
rippable,
Traverse 2

Between the surface layer and the profile of the
proposed road 3 velocities varying from 3200 fps to L850 fps
were recorded. These are representative of weathered rock which
should be rippable. It should be noted however that relatively
narrow stronger sandstone bands which were observed in outcrop
were not detected by the seismic method and could be difficult
to rip @uring construction. At one point in the cut unweathered
material represented by a velocity of 8000 fps to 10,000 fps
could be encountered. It is not likely that this material
could be ripped.
Traverse 3

Over much of the traverse the velocities ranging from
2250 fps to 6000 fps indicate weathered rocks which should be
rippable. Over spread 4 a highef velocity of 6200 fps to 7500
fps was recorded. This could be indicative either of a differ-
ent degree of weathering or a differing rock type. At some
places along the excavations materials with a velocity of 9750
fps and 13500 fps may be encountered.- These may represent
unweathered material which it is not possible to rip.
Traverse L

Velocities varying from 3200 fps to 5600 fps are
detected, They appear to correspond to changes from 6000 fp=a

to 11300 fps at depth. All material encountered in this profile

should be rippable,
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CONCLUSIONS

A11 spreads show variable intermediate and high speed

refr-ctor velocities. In some cases the lateral variation in
intermediate velocities can be associated with a similar lateral
variatvion in the presuméd unweathered material beneath it. In
other cases the intermediate velocity is apparently controlled
by ths depth of weathering.

Some thin, high speed, sandstone outcrops in this area
have not been mapned by this technigque thus some caution should

be used when assessing rippability.
REFERENCES

HAWKINS, L.V. 1961. The Reciprocal Me hod of Routine Shallow
Seismic Investigations. Geophysics V 26 p.806-819.
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SOUTH EASTERN FREEWAY, BRIDGEWATER - VIRDUN SECTION

SEISMIC REFRACTION SURVEY OF PROPOSED RCAD CUTTINGS
by

B.G@. RISELY
GEOPHYSICIST
BYPLORATION GRPHYSICS SECTION

INTRODUCTION

At the request of the Highways Department a shallow
seismic refraction survey was conducted over part of the proposed
South RBastern Freeway route near Bridgewater in order to determire
the depth and nature of the bedrock and the nature of the over-
burden. This information was required for calculating embankment
slopes and thus determining what vnronerity will have to be
acguired.

The field work was carried out on 28th November, 1967
under the direction of J.P. Hayes, Technician. Three 300 ft.
spreads were completed using the S.1.E P19 12 channel recording
equipment. The survey sitec was on the side of a hill sloping
northwards and covered with scrub. Spreads A and B were parallel
to the side of the hill while Spread C crossed Spread A almost at
right angles, extending from the top of the slope down into a

small valley (Plan No. 67-867).
RESULTS AND INTERPRETATION

The quality of the records was poor making timing
difficult and time consuming in many cases, The poor quality
may have been due to the small charges used in some holes
because of the proximity of houses,

The results are presented as clevation profiles in
Plan No. S6300 and as an elevation fence diagram in Plan No,

S6301, These show that weathered bedrock with an average
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velocity of 7900 fps is overlain by two layers which have been
grouped together and called "overburden', The uppermost layer

is a thin Yseismic weathzring" layer with a maximum thickness of
approximstely 5% ft. and an average velocity of 1700 fpse This
overliecs a layer with an average velocity of 3000 fps. The
minimum depth to weathered bedrock is approximately 11 ft. at

the western end of Spread B and the mazximum depth approximately
37 ft. at the eastern end. FRastwards from Spread B the depth
decreases again to an average value of 18 ft. which femains
fairly constant over the eastern two-thirds of Spread A. Going
down-hill along Spread C the depth generally increases from
approximately 17 ft. to 24 ft. The thickness of the weathared
bedrock was found to be fairly constant over Spreads B and C

with an average value of 39 ft. and a deviation from the mean

of T rt. A velocity of approximately 10,500 fps was determined
for the underlying unweathered bedrock. The existence of the
weathered bedrock layer was difficult to detect in the records as
the apnarent velocity was very close %o the apparent velocity of
the hedrock. Record overlap was such that only the depths beneath
the centre 4 or 6 geophones of the spreads could be determined,
in addition to the depth beneath the shot holes As the weathered
bedrock was not picked up with the western shots of Spread A the
depths beneath the geophones could not be determined directlye.
Instead, the depths were calculated by assuming a thickness of

39 ft, for the weathered bedrock which was the average value from’
Spreads B anc C and appeared to remain fairly constant within x
L, ft. This gave a depth of 26 ft. at 160W which agreed reasonably
well with the interpolated value of 31 Ift. at t@e same point at
the middle of Spread C, considering the expected accuracy of the
refraction method and the fact that depths were interpolated at
the cross over point from geophones 15 ft. away.

For surveys of this type without drilling control, the
depth estimates are generally considered to have a mean error
within ¥10% with a standard deviation within 10-15%. Wwith the
difficulities encountered with the we-thered bhedrock layer the

accuracy in this survey is not expected to be better than this.
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APPENDIX B

I0G5 OF TRENCHES AND EXPLATA "ORY MOTHES

In the section of the frecway between STA.LOO and
the Onkaparinga River (STA.445), there are few rock exposures,
and in order to determine the nature of the material underlying
the topsoil, 12 trenches (TRl to TR12) from 6 to 8.5 ft. deep
were excavated using a truck mounted, "Gradell" back-hoe.
The location of the trenches are shown on Figure L of this
report and detailed logs are included in this appendix.

All trenches except TRL sxposed rock within a few
feat of the ground surface gnd the rock type hatchings and
voundaries shown on Figure L are based on the exposures in the

trenches.
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= plOvnde on ndicanon of rheir consistency.
I @ RELATIVE DENSITY | MOISTURE ENGINEERING
CLASSIFICATION s CORISISTENCY COMPACTNESS YE K CONTENT CEoLoey SEeTION
Great Scil Group § VS — Very Soft Lts — Loose Vi —- Very Loose H — Humid
~ S — Soft MC — Moderartely L — Loose . 0 — Domp PLANT TREMNCHER LOGGED -
: : Water fevel F — Firm Compact  { D - Medium Densef M~ Moist Tyre QRADELL R o el
Subgroup - tdate) St — Stift € — Compact D — Dense W Wer Jemmaer . oaTE & ‘:C.E <9
REFERENCE V. St — Very Suif | VC— Very VD — Very Dense | 'S — Saturated sTARTG Fek? o FRacen AL"\?'WQ
Fuller . we pf H— Hard Compact o LL — Liquid Limet | FINISH. 2! CHeCKED. L. VL ¥V. .
NQ“: : weter cut E\ - PL—Plastic Limit [ 0] o llp::, 8715?4869 -
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LANDFORM. ON. HILLSLOPE |

RELIEF MODERATE. . .
MICRORELIEF VERY GENTLE

SQUTH-EASTERN FREEWAY
PROJECT BRIDGEWATER —~ VERDUN SECTION

LOCATION NEAR STN 434 (W-E ROAD)

DEPARTMENT OF MINES

-

Internal

© SOUTH AUSTRALIA

L0 OF TRENCH (EFACE)

TRENGH NO

SECTION 3318 HUNDRED NOARLUMNGA |

Direction of foll. . S.& .

AN

NGO\
N
~N

CRAINAGE External Surtace Absorption . ”
SURFACE VEGETATION Type ,:
g% gé E:i, GRAPHIC 25)% sog.RgSgci:::SN - OTHER soit / Rock % &,% ;ggpéﬁ';ﬁf
3203828 v |82 Unified Soil Clossication CEOLOGICAL Toescriprion|  sTRuCTURE | E 188)zEs  TETEE
) USBR Eorth Monual Ist Ed. Rev 1963 . 212 187 : 53
— SILT SOIL, low Nurmerous Granul
= ML %?_\gﬁc'rl-_y. Pale root fragments Her
J| Piagediliaun i) WML . i
=
u}8 1 == CLAY SOIL, high | Rock patches
O — — plasticify, containing | are rHighly
G =R T e LCIEd
= —_— St. A -
d&’, — Red brown. % shale-(siltstone) flj
2‘: - \” S'i"
b }=d . { Y i
oCK:* Highly weathered Ve
] \\ R |Pimk,brownr and, #ogcéymp\e*-el_y -?isz‘; e. Well
N No lyellow banded with (weathered ~ © |developed
H_@ c ?\Qﬁp\e‘ r-czld ?rowrlﬁ shale.: cleodvoge
] | astic clo 2 ,
] N sl ~>1'/\'1’::’po cts. d Bed %‘E; KD
10 K_lup to 205 .
1O ) o (WP % Strike NICTW Al
ol I\ N Dip 3C°NE NNk
of [N i il
Vgl 9
ou 4-_)@,\3\ . b 8
N \\ ¢ AR
o_| - | Highly wearth iss I
er- | Fissile. 0
(Zé —\\\\ Red and yellow _ec'{gshbg/:le. | Ik 5 ARNEEEE
bl 2k NN stained Tbonds. Staining, is [V
EZ \\ due to T ron F »
ar ] X
TN ~ :
_—\\\\ _é [ [P S iy Y
]\\\\ ]
. NN 2
: BASE OF TRENJH G&FT 4
] 511
] -
f :
7 £
Jd
.
REMARKS \\\ .
NOTE: ~ Represents Cleavage trace .and /or |

bedding troce.

¥ These volues refer 1o cloy soils only and
provide on indicotion of their consistency.

CLASSIFICATION s CONSISTENCY COMPACTNE RELATIVE DENSITY ENGINEERING :
3 iy N TNES SAND CONTENT GEOLOGY SECTION '
Great Soi Group - b3 VS — Very Sofr Ls - Loose Vi — Very Loose H — Humid
. . Water “__v:t S — So'fr MC — Modératcly \ I — Loosc O— Dur'np ' PLANTTRE NCWES Locfio HE . -
Subgroup - wdotel T F — Firm ompact | pp — Medium Densef M — Moist TYPEGRADELL, T .
St — Stiff C — Compact D — Dense W — Wet DRILLER e oate S Feb ’cD
REFERENCE V. St—Very Snff | VC— Very VD — Very Dense S — Soturated sTaRTG FRO G2 rracto AMSTD
Fulter , WEC » H e Hard Compact : LL— Liquid Limie [Frauisie &% o jeHeckeD. LNY.W.,
';““‘,’F"') Water cut PL — Plastic  Limit sHeeT | oF | DSS s 1 E?g

MOISTURE

PENS GHO MG



" DEPARTME F '
NT OF MINES SOUTH AUSTRALIA TRENCH RO 6
- ' £ E FACE
— Y
SOUTH~-EASTERN FREEWAY
, PROJECT BRIDGEWATER — VEROUMN SECTION ., . . . . . . . . . . .
LOCATION NEAR STN. 417 - (W-E ROAD) - . - SECTION 82. HUNDRED NOARLUNGA .
LANDFORM . HILLSLORPE , ON JOOFY WIDE MOUMND L . . . . . .
. - RELIEF MODERATE: Direction of fall. NE .
. MICRORELIEF e TLE
s DRAINAGE External N Internal Surface Absorption .
*."| SURFACE VEGETATION Type : )
= ~ = 2 el a2 2
'y Zi= 39 @ z{ %3] SOILTEST
s s E')% 8E1EL| craric s 3 sogbhonjgcsllz’:sorv - OTHER soiL f Rock g2 >§gPENETRO-
s INElTz Q= " GEOLOGICAL e |38(58| METER
b ? g % ; E Loe é > Unified Soil Classification pEDOLOGK:AL}DESCR'PT’ON STRUCTURE [ %u gé& UNITS 3
A o USB.R Earth Manucl ist €d. Rev 1963 R é 1 23 4
ST, SOIL,_low Sondy loam
plasticily. Sandy. | o
J Grey-brovwn. RN
0 .
9 £
o] U
F z
SAND, excess tines(est 20%) . ~[—1-
Yellow brown,redmottled in  |Sand is quartz ol -1
lower part. Fine gramed, ’
GRAVEL ,well graded |Grave! fragments -
N sandy rmdtrix, are ferrugivious
Est up 16 30% sand. |quartzite quartz O Mo
Yellow browm wi and sandstone,)
pnk-orovwnrn and up to Gern. size
white gravel fraogmentsiand are angular ERENE
+ G5/ [ICLAY SOIL, high
T 3_".07'00-_—0_4 plasticity . Est~30% v "
10— f/ml‘tz grgmed 50)‘10"; Slopewash
. S s cllow brown, pink- T+
= ]D — red mottled. Deposn
. ° /T Possibly s
== CLAY SOIL, High |Shaislioe
: ) — LAY SO, kg anolslide
q1— '_CH plosho Khakt, o
E e Koy A 2
\8 ﬁ Py A E o F
% —/—— o||M
H Yy Iio
ZI R f— Ol |+
wé s¥=— z
UZ — — o B
ww ] T H |0
wf 1= A [
A |
m | [SS—
1 —
—_— -
. ] Sofofof-
] e SEe—
] o— o A
o e S— E
T ———
. - =
L. 8: — o | ' Lt‘!J)
__’ REMARKS BASE OF TREMNCH 8 T
& These volues refer to cloy soils only and
provide an indicotion of their consistency.
B CLASSIFICATION . % CONSISTENCY COMPACTNESS |RELATIVE DENSITY]| MOISTURE ENGINEERING
LASS H Y3 B7E SAnD CONTENT GEOLOGY SECTION
Greot Soil  Group = VS — Very Soft Ls — Loose V| — Very Loose H — Humid
.~ S — Soft MC — Moderately L —Loosc * 0 — Damp MANTTREMCHER | 0GGED
o Water level F — Firm . Compott {Mmp - Madium Donsa} M — Moist wisRagieLL | I HF
Subgroup - . dare) {4 g g € - Campast B — Denva W Wt . {oaer PO G0
HEFERENCE Pl 1 v, StesVery snit | ve—vary VD Vary Danss | 5 — Saturarodt START T FRBTCD |1RActo . AAISD
Futter . ] we Mr H e Hord Compract LU — Liuid Limit o oL fornonen. LVUWL
Loner : Pl s Plaatic Limi v
Hhab ¢ L] weer ?-H‘Li Lo Prestie LM e ) or llo.f.‘f NI ‘G\’_;?g
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DEPARTMENT OF MINES SOUTH AUSTRALIA TRENGH NO ‘7
- i NE FACE
souT-EasTern Freeway LOG OF TRENGH € )
_PROJECT BRIDGWATER ~VERDUN SECTION L L
LOCATION NEAR STN 418 (W-E ROAD) N SECTION B2Z. HUNDRED ™NOARLUNGA | o -
LANDFORM, HILLSLOPE | . .. . . ..
. ‘1 .RELIEF MODERATE Direction of fall. ™.E
MICRORELIEF GEMNTLE
s DRAINAGE External . ’ Internal Surfa;:e Absorption .
*."|  SURFACE VEGETATION Type )
: R 21 4| g3 soTest’
R §§ gg :?;:E, GRAPHIC %g SOl DEscripTiON ¢ GESTOHGE;AL so/rock | & ‘%g ;%é PENETRO-
SE1S & LOG & o L STRUCTURE g |20jEEs
R Ba| penatutt it Comiemn | Feooioain forseRrTion EETES ek
] :{‘Z SILT SOIL, low Schd loam
== MY|plasticity - Grey. Comtaing Ls
=== ruMmerous roots
1o 7 lse |SAND, excess fines Sarnd is
1.7 2 [(est. z0%)._Fire guartz
¥ 1 o2 egmlorained | Pale grey MO
- 1 . BSrown.
VA e 1 Lo
a8 4= i
U —_
i =
0 2L _—T—. . ‘
o C\LA:( , o\% rgh 3
S PR plasticty . Greén gre
I———em S yellow gres o ﬁ_"
o —— motied. AlJ.'""
] I
‘T- ——— ——_— %
& S ——— -
a 3 l&l
., . \\\\ MH| SILT SOIL, medium Completely Original  |F
: 1 \ N|or | fo high plasticity. | weathered cledvage
: d\ N\ [Contains patches surface of ond'/ or Al
\ \ N original w r?ck. phyllite or bedding C .
: 1 N0 |Gre Sellow mottling [schist. of rock Ts
:\\ \|c [predominont. Some distinguish-
BN N\ v red mottling also. -able. '
] \ \ '
.\\\\\
INX YN Ll
] \ R |Light grey_yellow Rock | is Beddin )
0 \\ o 6’rginegl. 3‘(I—*e;w dark |phyllite” or and /o
UE’ 5] NP LY bands. mica schist cleavage
Oy 1 . Bright sheen Bre-s
OLCOI \\\ K = %\ecvoge _dc?m|nc:+
N ] - planes. IShike NBPE Y. iR
) \ o Dp 48°se 8
8 r4 :\ A Jointed L
q 1 at base Y
E a5 \ , Jort | gl
0 % ] \ Errike NSO E :
oyl ] Dark grey DOip 48°~Nw EaRE
0 o R \ barnds may - 1]
0 ] be Carborac- A
S 1 eous and are ]
NN stronger than 7
7- e sarcroun
] \ ng phyllite.
NN
' ; 1\\ .
T REMmARKS BASE OF TRENCH BFT .
NOTE : \\ Represents: cleavage and / or bedding trace
. . \ . . P . . . . . - .
¥ These valves refer to cloy soils only and
. provide on indication of their consisiency.
. - — . ) - MOISTURE NEERING
CLASSIFICATION gl CONBISTENCY COMPACTNESS RELAT.I;V‘EMDDENSITY CONTENT GE;TSG’YEESE‘CTION
Great Soil Group b3 VS - Very Soft Ls — Loose VL — Very Loose H — Humid
~ S — Soft MC —- Moderately L — Loose D — Domp PLANTTREMCHER LOGGED
Water fevel |- f — Firm Compoct {pmp — Medium Densc] M — Moist TvrEGRADEWW . HF .
Subgroup « (date) St — Stitf C — Compact D — Dense W — Wer BRILLER . . OATE G.Feb’gs
REFERENCE V. St — Very Stiff | VC - Very VD — Very Dense S — Soturated START G F@© 7G| TRACED AW‘WD
Fuller . WC Pl H — Hord Compoct LL— Liquid Limit |FINISH. T . ¢t |cHECKED. LV.W,
e wer P pose Lt Honeer 1 or i WS TGN,
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DEPARTMENT OF MINES SOUTH AUSTRALIA “TRENCH 10| 8
vy
LOG OF TRENCH (NeEFacE)
SOUTH-EASTERN FREEWAY
JSROECTBRIDGEWATER ~VERDUN SECTION - - . . . . . T
LOCATION . STHN. 215 (W-E ROAD) . . SECTION .82 . HUNDRED MNOARLUNGA
LANDFORM. mILLSLOPE: . . . B .
" RELIEF MODERATE . Direction of fall. ™NE
MICRORELIEF  GEMNTLLE - . . .
s DRAINAGE External . Soo. . . . Internal Surface Absorption .
.7|  SURFACE VEGETATION Type . _ _
_ —— * 2| 5| qsonses”
~ g §§ EE, GRAPHIC |g 8 SOl DESCRITTION OTHER : soiL/RocK [ & |5 :gé PENETRO-
“1g8° % USBR. Earth Manual 15t Ed. Rev 1963 . 18 57 V234
I==—==| |SILT SO, low Sandy loam.
ML | plashcity . Grey umg-ous g
brown. root fragments S
. : Hi
SAND, excess silt Gravel
and Slay ¥ines (est. frc\gmenb are
sC 207:? Plle brown. ' |saridstone and
v Est 52; GRAVEL siltstone up to
at base. 4 cm. s\ze. A
" J-bfeg-
7 '
m8 oM SILT SO, high -~
- ‘ \ '
O | “Hlplosticity. Red
W © orown) yellow ol
(0] mottied. D .
a ﬂ ‘ h ——
.7 3] _—— 0
.~ > .
N 1. = of
. = D
. ] - I T
N \\. i . w
4T\\§\ MH SILT SOIL, medhium SILY 15 . Rermvnart o
\ . plasticity. “Yellow comple tely cleavage |-
i \\ to |brown;red and weathered and /or
_'\\\\ R |grey moitled. .| oittstone bedd m% AR
\\\ gCon+o\ns NuMmerous | fragments. still visoble
\ \J O lumps, of rock v
:\.\ S |material. 8
5NN
_ ] \Q K s
I . 2
vl \ - A RRRAN
b NN Night Highly + Beddi ’
] ROCK;; I 1 (o Re in]
N ] \\\ R |grey reol Snd yellow coxgnp etel . e the d £
0z} 5 o [Borided. Corntamns ¥yec+he,r—_ < dominant
gl N PurMmerous patches | fingly Jorminated sthructure £
ll.l—J UZ') ] N < gﬁ_-r L. rmed| 5‘H’5+Dh@l Strike NWSW (]
1 . = ,<mediumm 5
0 NN | [PlosHety @SR Mgt dRnas PP R || B
C‘g ] N\ aND YO 407" patches of o)
o 0 1™~ MH meaechium strong <
o7 N rock at base [¢]
NG ot trench. >
RN
NS -
Pl 8
N REMARKS BASE OF TRENCH QFT
NOTE:\\\\\~ Represents trace of bedding.
: " # These volues refer to cloy soils only end
i ) . provide an indication of their consistency.
T CLASSIFICATION ’:;, CONSISTENCY COMPACTNESS RELAT‘I,_V‘EMDDENSITY MO'STU‘c‘éNTENT GEgtlgGlr:EEsRéngG:ON
Great Scil Group § VS ~ Very Soft Ls — Loose VL —— Very Loose H — Humid
~ 5 — Soft MC — Moderately L — Loose D — Domp PLANTITRENC HER LOGGED
Water dovel |t | ¢ __fim Compact {mp — Medium Dense] M — Moist eaarELL . ML F .
Subgroup . . . {date) St — Stift C — Compact D — Dense W — Wet DRILLER . . patt B.Fe’eD
REFERENCE V. St— Very Stiff | VC — Very VD — Very Dense S — Saturoted START G FoboGD | TRacto AMESD
Fubler . . . wC M| |H—Hard Compact LU — Uiquid Limit [FINSH- ¥ . . joseceo. LVW,
:::m . : Co e o} e P S 71&%
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DEPARTMENT OF MINES SOUTH AUSTRALIA TRENGH NO 9
By
LOG OF TRENCH (NE. Face)
SOUTH - EASTERN FREEWAY
LPROJECT BRIDGEWATER < VERDUN . SECTION A, . . . . ) . .
LOCATION . NEAR . STN. .4i3 (W-E ROAD) .~ SECTION . 82  HUNDRED NOARLUNGA .
LANDFORM. HILLSLOPE . . . . . . . . .
N RELIEF . MODERATE Direction of foll. . E |
.| . MICRORELIEF GENTLE .
- * DRAINAGE External . ’ Internal Surface Absorption .
e SURFACE -VEGETATION Type :
) - &z =% . SOIL DESCRIPTION . g | %| g2 sowrest
. - §§ Eg é’,‘;“ GRAPHIC §§ e e GEool:rol-clsE'f;AL soiL [ Rock E gg §§5 PENiI;%;
s3 g g = g Loe 55 Unitied Soit Classif.cation _pEDOLoG;CAL}DESCR'PT'ON STRUCTURE E %U ;éé uriTs
b a USBR. Earth Manucl ist Ed. Rev 1963 21z 8 lj zJ
= = Imwu st soi, low plasticity - [Groavel is mainly ’
1 ——— Contains 10-20% sand sandstone fragments| Granular
1 - — and gravel throughout. up 10 Dem size, LS
41— = Sandy loam wi -1
= numerous root
- fragments.
1 —_ . H|"
1+ -
= " —.|5C-| SAND, excess fines (est. 407
1. . =, |SM | Pale brown. Fine grained. | 1l
.- _ MD|-|Ll-|-|-
2| s - -
Lu| {2 776w |GRAVEL , well graded in sand| Gravel is an%u!ar*. \
zZ3 7T 9 matrix. Sandstone and
wSl 1 Qe Est.  40% SAND uartzite fragments
o 198 e Light "brown. p to 8 c¢m. size. NRARE
=2 1T\ - '
s o - ° - °
T . I -\ Fa )P
: 3] T - SILT SOIL, medium plasticity -
i ] | sandy. Est up to 50%
- ] fine “grained  sand increasing
. ] with depth. Yellow green .
] and red mottled. o AR
R ] Bedding is v
1 omina o
] structure |4 3
4 and dips )
B o the SE >
A Some L]
1.0 - red - brown {2|iD
L] | ol | - c,lld _infill o L)
S+ s R TROCK oftwhite to pale Y al =
] | © |grey. red and yeliow banded ?h?dt‘:ré dfrfél?‘*s grregular :
] ¢ |Weathered to SAND, ST JoInys.
3+ mixture . In part, is| Rock 1s SANDSTONE
] poorly graded with little | weakly cemented
W or nb fines and is fine | and “very crumbly
nzl 1 grained. ‘ : )
132 - v RN
ofA ]
7=
N '2' ]
8Z¢) 6—
5]
ozt ]
. g 1 . RHRER
< 2 _
& ]
o3 ]
7 ~
] . 5
] @
1 Ed
i 1 . * - ) \. -
B 8 Co
% & REMARKS R :
v .lsls.. Bedding ftrace in the Sandstone
. Irregular  Joints.
: : ’ : # These volues refer to clay soils only and
provide an indication of their consistency.
. — MOISTURE
CLASSIFICATION f COI'\‘l%IAS;ENCY CO@E’[‘,CTNESS RELAT-IQ/‘EMDDE‘\ISITY CONTENT GE;EOGG”;EE;KEICIZ\;?ON
Great Sail Group 2 V5 — Very Soft Ls — Loose VL —Very Loose | H — Humid
~ S == Soft MC — Moderately L — Loosc 0 — Damp pLANT TRENCHER | LoceeD
o Water level | g fiem Compact |mD .— Medium Dense] M — Moist vvee GRADELL JHE .
Subgroup . tdate) St — Stiff C — Campact D — Denze W — Wet DRILLER . . cate 7. FEB. €D
REFERENCE . V. St —Very Stiff | VC— Very VD — Very Dense S — Saturated sTaRT 7 FEB 69 [rraceo . RAJ. .
Fulter . we H — Hord Compact LL — Liquid Limit FINISH .» “v n lcuecken. BE BT,
wop . Water cut | PL—Plastic Limit | ger | oF l] % S7166 Had
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DEPARTMENT OF MINES SCUTH AUSTRALIA TRENGH Mo lO
L@G OF TRENGH (NE. foce)
SOUTH EASTERN FREEWAY
PROJECT BRIDGEWATER ~ VERDUN SECTION. . . . R
* LOCATION .NEAR STN. 1;09 (F_-W ROAD) SECTION 82. HUNDRED  NOARLUNGA |
. LANDFORM. HILL.SLOPE : : : :
. RELIEF . MODERATE Direction of fall. . N.W.
! ~ MICRORELIEF GENTLE
! L DRAINAGE External Internal Surface Absorption .
& SURFACE VEGETATION Type )
- :."‘ el gé :5'\5, GRAPHIC s 3 SOIL DESCRIPTION - OTHER soiL / ROCK & &Jé ,éc%, PéS‘ELTTkEST
R E N AR LOG g3 GROUP. NAME GEOLOGICAL P STRUCTURE g [28fEE| METER
$21=Q1Z & o 5 Unified Soil Classification PEDOLOGICAL DESCRIPTION . 212 |28H uniTs¥
TR & USBR. Eerth Manual st Ed. Rev 1963 : ERENL 123
1 .7 T ML ST sou, low plasticity, Brown
- - - to pale brown. o
1" =
1— " = _ H
1-{=_7 [ ML | SILT S0IL, low plasticity. Light T ]
o J= - -, brovmn. San ly (est. up f 30‘59 o
o5 — = -
> -~ .=
58 S— . 1
S 17+ =7 | MH [SILT SOML, high plushc\’rg ,very | ST and  SAND
iy =" = = sand com‘ammg lump: is the product of .
cta {4 =. —. to |[ROC Throughou complete weatnering
I 2—_—_'_' ~7| R |Yellowish - green, red-brown of SANDSTONE
1.7 4 © | mottled.
1o ¢ 0
Jo -4 K ) A
1 :...‘_'_
. e Remnant bcndmg
3 S visible at depth.
b ; D R
w 1 1 R |rOCK , pale grey, red-brown| ROCK is SANDSTONE] Some g0
- g 15 -, 0 |ond e,P % quecf wedkly cemented. r*eol brown A1
- ~ - .
2 = TR I Wem‘hered to SAND, very fV” ENANE
N - [ K T S >4
a ] . fine grained in part, no mregu ar |5 40
. <z( o TN fines. Joints
0 ) - Bedding is |
al 41 the dorffinantc )
= LT gtructure. |9 .
% 1. ~-es Dips E. = :
0] == Numerous {111
Q flexures a0
o< are apparent
2! SANDETONE
o <[ T
Z i gl
Ll o7 = .
P o ARRERE
2() > 1. .
o
Z 4 Strong  band <t Sfron uarfz:’re
< J band 9&? , 2
%) ] 8” thi
Z i
1w 4. " .1
d 4 - . * L ERENE
3 % j T . . =
e IEE ..
--..".
. 31—
N REMARKS - Beddmg trace )
%N Clay m-Enlled xrregular Jom‘i’s
# These valves refer to cloy soils only and
provide an indication of their consistency.
— - - — : TURE N c .
CLASSIFICATION {‘g corggs;mcv COMPACTNESS RELAT%E’%DENSITY MOIS UCONTENT GEg:gér:E‘_:;gx‘gON
Great Soil Group 3 V5 - Very Soft Ls — Loose VL — Very Loose H — Humid
. ~ 5 — Soft MC ~= Moderately L — Loose D — Damp PLANT TRENCHER] LoGGED
- . Water level |.. f—Firm Compact | pmp —— Medium Dense] M — Moist 1vpe GRADELL . J.HF, , -
Subgroup - {date) St — Stiff C — Compact D — Dense W Wet DRILLER . DATE 7 .FEB. GO
REFEREMCE V. St — Very Stiff vC — Very VD ~— Very Dense. S — Saturated START 7 FEB. GB TRACED . RA.J.
Fuller . wCyd | H—Hard Compoct : LU Liquid- Limit  [F1st . n  w  [oneckeo. €. §F -
raop Water cut PL — Plastic  Limit SHEET | OF | DRC 87‘67 HG&
PhOYO - "
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DEPARTMENT OF MINES SOUTH AUSTRALIA TRENCH 10 H
N.E. face
SOUTH EASTERN FREEWAY LOG OF TRE F“GH ( )
sPROJECT  BRIDGEWATER - VERDUN .SECTION | S
LtocATION . NEAR . STN. 4£09. (W E. ROAD) SECTION. 3'2, HUNDRED ,_NOARLUNGA . . ('.“ -
LANDFORM. HILLSLOFE . . . . B R : .
. N JRELIEF MODERATE Direction of fall. W . ‘,\‘
. MICRORELIEF  GENTLE \
_ .|t DRAINAGE External Internal Surfoce Absorption . .
e SURFACE VEGETATION Type '
b gzl , ! g Z| 59 “sonTesT
R = §g S & GRAPHIC |2 B sog.ngggcf;l:ugr\l OTHER SOIL f.ROCK 4lek Ggg PENETRO-
I3 Nz Tz o= ' © GEOLOGICAL e 12888 METER
;, :2" S é ; E LoG S ?,‘, Unified Soit Clossitication SED(L)LoGK:AL}DESCRIPTION STRUCTURE v gu gé:i UNITS 3
b o USB.R - Earth Manual ist Ed. Rev 1963 N EIRN 1234
- —_—JML SlLT SOIL, Tow plasticity.
S I Grey brown,
P R T SAND excess fines (oesT 0% )| Gravel is ular
s g, .- |5M BRAVEL (est. 10%) sunds;one ments SEEEE
Z3 1 - . Fme ramed . up lfcm size .
90 1 - T Pale Yrown. H {Ls
4 ] o
I I A
= 4 .
o Ee .
[7p] 40 . .
I +]sP OCK is yellow brown, red [Rock is SANDSTONE, ] ] ENERE
N - -|and “white ¥ mottled. complefele wea‘rher‘ed %ﬁ_ddmg is
=\ . in part “to artz e ,
D .- .1 R |This occurs as Iumgsb AR au dominant
2 .| 0 | within SAND, no fin d patch +
T0 2 1] ¢ | medium to coarse grained| White mottled paiches | structure
ook <9 e resenf instoined | and IS,
DR Contains abou.? 5% red- a+ ic 20-40°
Jo 0 brown high lastic san tone - =11
| R CLAY SOIL p
.- weozkl
.. B @ . 10 cm. diom. Thr\ough Hented
- 3.— . '. .' 'A .
.2 19} -_: . e
Z -0, NNREE
o 1. e
Sl 1\ 5
I T Vs Br<iblis
@ St KIEY:
o Lo S z
<A P 2
o8| sql - - alimis
)._4 j' Lo
bl 1T 2
Y ﬁ 4. S e
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APPENDIX C

TETROGRAPHIC DE3CRIPTION OF RNOCK SAMPLES

Four rock samples, representative of exposures
along the freeway, were submitted to the Australian Mineral
Development Laboratories for a petrographic analysis.

A microscopic examination of thin scctions cut from the
samples was carried out, and results are contained in this
aprendiXe.

Sample: F8/69: TR1: TS5,22732

T.ocetion:
Verdun area.

Rock NMame:
irgillite

Hand Specimen: A
A light olive grey (5Y 7/1), slightly foliated argilliie.

Thix Section:
An optical estimate of the constituents gives the following:

%
Quartz 35-50
Feldspar 10-25
Muscovite 2
Sericite 15
QOther clay : 20
Opaques (?carbonaceous) 2
Tron oxides 1
Toarmaline Trace

The rock consists of scatterad small clastic quartz and
feldspar grains and muscovite flakes ir a fine-grained recrystal-
lised sericite-rich matrix. :

The grain size of the quartz and feldspar (microline chiefly)
is 0.01 to 0.1 mm and muscovite is commonly up to 0.2 mm or more
long. Iron oxides occur in small concentrations about 1 mm
across, sparsely scattered through the rock. The amount of feld-
spar present in the rock is difficult to determine because of the
fine grain size and the similarity to guartz. What theore is is
apparently all detrital,

The sericite and mica show a marked alignment, part of
which is sedimentary and related to an irregularly lenticular
compositional layering and part of which is a tectonically
produced clieavage. 4 little of the quartz has recrystallised
and forms small "spots'" only a little larger than the grain size
of the rock, consisting of quartz moszics. No other metamorphic

effeacts are apparente. i
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Sample: P10/69: TS 22734

Tocation:
Near top of Germantown Hill, just east of Verdun.

Rock Name:
Protoquartzite

Hand Specimen:

A yellowish grey (5Y8/1) massive quertzite with small
flacks of white claye.

Thin Section:
4in optical estimate of the constituents gives the following:

&

Quartz 90
Muscovite Trace
Tourmaline Trace
Clay 10
Sericite Trace

The rock is an even-grained granular aggregate of quartz
betwecn 0.15 to 0.5 mm,the texture still largely reflecting that
of the original sandstone. Cementation has been effected by
pressure solution and secondary overgrowths, and as a result of
the fairly intensive action of these processes the intergranular
boundaries are now very complex and sutured. In a few instances
the original grain shape can be se=n picked out by a layer of
dust-like inclusions; these show that most of the grains were
subrounded or rounded. Much of the quartz is severely strained
with undulose extinction. Muscovite Flckes and blue-green
tourmaline occur as detrital grains in trace amount, and also
as small jsnclusions within a few of the quartz grains. The clay
occurs as granular aggregetes similar in size to the gquartz
ecrains. Sericite, where it occurs, generally lines the clay-
filled pores, and also shows a tendency to be aligned throughout
the rock, showing that this rock may have undergone incipient %o
low-grade metamorphism, like the nearby argillites.

Sample: P9/69: TS 22733

Location:
Southeast of Verdun near base of Aldgate sandstone

Rock Name:
.
Ferruginous orthoquartzite or sandy ironstone

Hand Specimen:

A brownish-grey (5YR L4/1), massive, coarse ferruginous
sancdstone.

Thin Section:
An optical estimate of the constituents gives the following:

%

Framework : Quartz 60
Cement : Goethite Lo

The rock has an irregularly gr.nular texture consisting
mainly of grains of undulose quartz with intergranular opagque
materieal.
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The gquertz has a grain size of 0.3 to 1.0 mm, and though
the giein shapes have been apparently modified by secondary
ovedrgrowths and corrosion since deposition, it appears that
they were subrounded to well rounded. Many of the guartz
grains show considerable strain, and many have been affected
by pressure solution. The goethite cement occupies nearly all
interstices, though a little pore space remains in various parts
of the specimen. The cement has penetrated the gquartz grains
along irregular veins, and in some of the grains has picked
out the original grain boundaries.

The impression is gained from examination of the thin
section that some of the quartz has becn mobilised by pressure
solution, and that a further amount may have been mobilised as

a result of the corrosion by the goethite.

Sample: P11/69: TR1l: TS 22735

Location:
At 8 ft. depth in trench near PS/69.

Rock Name:
Argillaceous orthoguartzite

Hand 3Specimen:

pale yecllowish-orange (1OYR 8/L), very friable sandstone.

i
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