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SUMMARY

Stage 2 of the proposed Tuggeranong Freeway runs at an elevation
of 610 - 645 m above mean sea level (M.S.L.) along the western side of Mount
Taylor on a pediment formed between the Canberra-Yass Tableland surface and
the Yarralumla Landsurtace. Pediments are noted for rapid soil and soil
thickness changes along and downslope.

The area is drained by surface and subsurface water flow. Surface
drainage by Weston and Village Creeks has incised gullies in the side of
Mount Taylor and stripped soil¥* cover from the upper slopes. Groundwater and
soil water commonly create problems, particularly in an area such as Canberra
where ground moisture conditions can change markedly with the seasons.

Two rock types, a purple spherulitic rhyodacite** and a blue-grey
rhyodacite were mapped. No sediments crop out and it is considered unlikely

'~ that they occur concealed below soil cover. The blue-grey rhyodacite does

not appear to be as ‘susceptible to weathering as the purple spherulitic

rhyodacite. Thin sections of both rhyodacites show potassium fledspar altered

in part to sericite and kaolinite, and biotite mica altered in part to chlorite

and epidote.

hir-photos indicate that there is a joint system, comprising three
joint sets striking at 045°, 095° and 150°, present in the two rhyodacltes.
No folding of the volcanic rocks has been observed but they appear to have
been tilted to the southwest.

Volcanic rocks along the freeway tend to weather irregularly;
completely weathered rock may be difficult to excavate where large boulders
of slightly weathered rock are present as 'floaters' in appreciable numbers.
Highly weathered rock is expected to need light blasting before it can be
excavated. The lower part of each cut is to be made in moderately or highly
weathered volcanic rock; moderately weathered volcanic rock will need to be
extensively blasted before it can be removed.

Eleven seismic spreads were surveyed along and across the freeway
where five major cuts are to be made; the highest velocity layer encountered
above the freeway level was 1500 - 1600 m/s for the two southern cuts and 2100 -
2400 m/s for the three northern cuts.

Sixteen soil units were distinguished on the basis of undisturbed
auger sampling, field classification, and laboratory testing. The unified
s0il classification system was used for the investigation. Soils which test
results indicate may be suitable for use as gravel pavement and base-course
gravel were located. Iat heavy clays were detected close to the proposed
finished surface level of the freeway in a number of placesy they will have
to be stabilized or removed. (ld soil slip surfaces may be concealed in some
soil units.

* The term "soil" is used in an engineering sense in this report. Soil is a
natural aggregate of mineral grains that can be separated by such gentle
mechanical means as agitation in water (Terzaghi and Peck, 1967).

*% Definitions of selected geolog1cal and weathering terms are given in Appendices
1 and 2.
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The present drainage system for surface water run-off will require
some redesigning. Seepage of water through alluvium could cause springs to
develop on the upstream side of the freeway and possible piping under the
freeway; careful drainage so as not to induce recharge or subsidence should
be considered. 1t is not expected that seepage will tend to undercut the
sides of excavations; a few initial deep jack hammer holes in the areas where
cuts are to be made would enable the Bureau to take piezometer readlnge and
complete the assessnent of possible groundwater problems.,

All results of laboratory testing are included as appendices* and
Flate 1 shows seismic, soil, and CBR sections along Stage 2 of the freeway.

* The Bureau commenced conversion to the metric system of units in 1970,
Metric units are used in this report except in the presentation of definitions
and testing results in Appendices 1, 4, 5 and 6.



1. INTRODUCTION

1.1 Scope

In August 1971 the National Capital Development Commission (NCDC)
requested the Bureau of Mineral Resources (BMR)_to undertake an engineering
geological, seismic, and soils survey along the route of Stage 2 of the
proposed Tuggeranong Freeway.

1.2 Location

The proposed Tuggeranong Freeway extends from Scrivener Dam to
the proposed urban development area of Tuggeranong. Stage 2 of the freeway
is the section between Hindmarsh Drive and the proposed Village Creek arterial
road (Fig. 1).

1.3 Geological Mapping

The geology of the area along and adjacent to the freeway route was
nmapped in detail (Pig. 2). Rock exposures were classified as (1) solid out-
crop, (2) scattered outcrop, or (3) scattered boulders. 'Solid outcrop' is
hard rock normally too difficult to rip. 'Scattered outcrop' includes areas
of solid outcrop but is mostly rippable near the surface.

1.4 Seismic Survey

A separate geophysical report (Hill & Pettifer, in prep.) is being
compiled in the BMR Geophysical Branch's Engineering Geophysics Group;
essential geophysical data made available by Hill & Fettifer is included in -
Section 5. A 24=-channel SIE seismograph was used in conjunction with 20Hz
TIC geophones. A geophone interval of 3 m was used giving a spread of 66 m.
Eleven spreads totalling 726 m were laid along adjoining and intersecting
traverses, '

1.5 S0il Investigations

Undisturbed soil samples were taken using a Froline auger, egquipped
with coring barrel, mounted at the rear of a Landrover utility. Forty auger
holes, shown on Figure 8 and totalling 105 m, were sunk in July, August, and
November 1971, Soil cores taken were tested in the BMR laboratory; they
gave a clear picture of soil layering and typess detailed diagrammatic and
written logs of cores are included as Appendix 3.

Undisturbed samples for compaction and CBR testing in the laboratory
were taken from six test pits (Fig. 8) dug in areas where representative soil
units occur,

1.6 Maps

The base map for the investigation (1:5 OOO) was adapted from two
contoured ACT Detail Series maps (1:2 400): Sheets H9A and HIC drawn by the

‘Department of the Interior. Ai plan of the proposed freeway alignment was

supplied by the NCDC. The base map for text figures 2, 3, 8, and 10 is
adapted from T.P. 150/67 (NCDC).
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1.7 Air Photos

Colour air photos at 1:22 500 scale, taken in October 1968 (CAC/C14,
Run 11, 9583, 9584) were used for preliminary air-photo interpretation and
planning of the investigation.

2. PHYSIOGRAFHY

2.1 Topography

The proposed Tuggeranong Freeway skirts the western side of a .
north-trending ridge that separates the urban areas of Woden and Weston Creek.
The ridge includes Mount Taylor in the south as its highest point, 850 m above

mean sea level (M.S.L.), and Oakey Hill, 690 m above M.S.L., in the north (Fig. I

1).

The steeper slopes of the ridge generally break to rolling terrain
below 660 m above M.S.L., and this changes to undulating terrain below 600 m

above M.S.L.

Stage 2 of the proposed freeway runs at an elevation of 610 - 645 m
above M.S.L. along the western side of iount Taylor,

2.2 Drainage

Drainage of the area traversed by Stage 2 of the proposed freeway
is partly by surface run-off and partly by subsurface soil water and grounwater

movement.

2,21 Surface drainage to the north is by the tributaries of Weston Creek

and south by tributaries of Village Creek; both creeks have dendritic drainage
patterns, which are partly controlled by the jointing in the under-lying volcani
‘rocks. Creeks contain little or no water except after heavy rain. Water in
Weston Creek flows to the Molonglo River, a tributary of the Murrumbidgee River;
Village Creek runs directly to the Murrumbidgee River. l

2.22 Sub~surface drainage by soil water and groundwater movement is through
confined and unconfined aquifers. I

2.3 [Erosion l

Clearing of trees from Mount 'l'aylor has coniributed to the rapid
erosion of soil cover. ''hé lower slopes have been deeply gullied; gullies
2=3 m deep have cut into indurated slope wash. The middle slopes have gullies
1~2 m deep incised down to solid rock; progressively more rock has been exposed
and soil cover becomes thinner as relief increases. The upper slopes are
covered with solid rock, boulders, cobbles, and thin skeletal soil; the
skeletal soil is generally less than 0.5 m thick.  Formation of new scours by I
erosion during heavy storms is very rapid on Mount Taylor and is partly the
result of high local rainfall on the steep upper slopes. Prominent high
physiographic features in the Canberra area are subject on occasions to l
appreciably higher precepitation than the surrounding plains (Hounam, 1957)
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3. GEOMORPHOLOGY

3.1 General

The geomorphology of the region has been developed to two different
degress of intensity: major erosional processes developed landsurfaces*
at different elevations; minor processes developed superficial groundsurfaces

(van Dijk, 1959).

32 Major Landsggpe'Develqpment

Continental uplifts since late Palaeozoic or early Mesozoic time
(Craft, 1933b) have developed landsurfaces at different topographic elevations
mainly by pediplanation. Pediplanation is an erosional process whereby
destruction of older topographic features and landsurfaces is by scarp retreat
levelling to. a new base., When incomplete, older. landsurfaces that have stable

local base levels persist in.elevated positions.

" Four. landsurfaces have been recognized by Craft in.the Canberra
region (Table 1),

Table 1

~Landsurfaces of the Canberra Region.

Name _ - Elevation (m)
Monaro Landsurface 920
Molonglo -Landsurface. 760 = 790
Yass-Canberra Tablelands 670
Yarralumla Landsurface 565 = 580

_ The Molonglo Landsurface is preserved near. the summit of Mount
Taylor at 820 m3 a scarp separates it from the Yass-Canberra Tableland surface,

preserved as a change. in slope. at 700 - 720 m; a pediment separates it from
the Yarralumla Landsurface at 600 m.

3.3 Minor Landsque Development

-Superimposed on each landsurface are complex groundsurfacesj
several groundsurfaces .each representing the materials, soils, and surfaces

* See Appendix 8. for definitions and explanations of selected, underlined,
geomorphological terms.
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relating to one K cycle may be preserved on any particular land surface. A
K cycle, the time interval covering the formation of a groundsurface, spans
a phase of erosional stability and instability, (Butler, 1959).

During the unstable phase older groundsurfaces are either destroyed,
buried, or partly destroyed and partly buried. During the stable phase a soil
profile, often developing pedological A and B horizonsg, forms on the new ground-
surface ?oil layer, Six K cycles have been recognised in the Canberra region
(Table 2)e

Table 2

K cycles of the Canberra Region

Cycle Nape | Soil developed

Ky ‘ Kagbalh A ~ Recent alluvium

K, : o Tharwa ‘ Minimal giair;e soil

X, ' Kurrumbene | Red earths, minimal podzolics

K3 | Pialligo : Red and yellpw podzolics

K4 Gundaroo Thick, strongly d;fferentiated
podzolics

K5 (?) - - -~ Mugga - lRemnants of stable clays only

The area traversed by the freeway forms a pediment between the
Yass - Canberra Tableland surface and the Yarralumla Landsurface., It lies
in an intermediate position between the pediplain basin, where dominantly
depositional processes operate, and the scarp, where dominantly erosional
processes operate. The area of the freeway has therefore been subjected to
erosion as well as deposition during unstable phases; a complex zone of
soils has resulted (the 'alternating zone' of . Butler). Consequently old
80ils are commonly truncated prior to burial in the pediment,

Along the section of the freeway are two distinct soil mantles
which are distinguished by their soils and the weathered condition of the
underlying rock type. The boundary between the two, referred to in this
report as the northern and southern soil mantles, is creek C (Fig. 10).

The southern soil mantle, which at one time may have been drained
by Village Creek, has undergone more severe phases of instability than the
northern soil mantle., A comparison between the two is shown in Table 3,
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Table 3

Comparison of the two soil mantles along the freeway

Soil and rock types

Northern soil mantle

Southern soil mantle

Moderately weathered
volcanic rock

Highly weathered
volcanic rock

Completely weathered

volcanic rock

Indurated slopewash

K, soils

4

K, soils

K2 soils

Below soil cover
Not present

Forms a mantle at the
base of the ground-
surface

Overlies completely
weathered volcanic
rock in places,
Clayey in places

Remnants of strongly
differentiated pod-
zolic B1 and B2 hori-
zons found over most
of the area

Truncated By, B,, and C
horizons extend over
most of the ground-
surface. .B horizon
often mottled plastic
or heavy clay

A and B horizons occur
as buck=-shot ironstone
silty gravels and iron-
stone clayey gravels,

ot detected
Below soil cover

Found only at lower
elevations

Occurs over nearly whole
area above highly weathered
volcanic rock, clayey at
lower elevations

A and B horizons, buried
in slopewash, found at
lower elevations., B

" horizon occurs in other

places

femnants of B horizon

" occur in places

Hot detected

4.1 General

4. GiOLOGY

I'ne area traversed by Stage 2 of the proposed Tuggeranong Freevay

is underlain by Siluro-Devonian acid volcanic rocks.

The detailed geological map of Canberra (1:50 000) shows the rocks

as part of the Deakin Volcanics (Sud.).

The Deakin Volcanics include rhyolite*

'+

¥ See Appendix 2 for definitions and explanations of selected, underlined,

geological terms.
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rhyodacite, dacite, and toscanite welded tuff and lava as well as interbedded
sandstone, shale, and limestone bands (Henderson & Strusz, 1971).

4,2 Detailed Mappin .

The geology south of the area covered by this report has been
mapped at 1:9 600 scale (Sheet P52, A.C.T. Planning Series) by Rossiter (1971)
and Gardner (1968)., Part of the area along and adjacent to Stage 2 of the
freeway has been mapped by Gardner (1968) at 1:2 400 scale (Sheet H9C, A.C.T.
Detailed Ilanning Series.). Figure 2 shows rock exposure along and adjacent
to the freeway alignment.

4.3 Rock Types

Two rock types have been distinguished in the area; a blue-grey
rhyodacite welded tuff, and a purple spherulitic rhyodacite welded tuff (Fig.
2). Sediments do not crop out in the area mapped. It is considered unlikely
they would occur in this area concealed below soil cover.

The geological boundary between the two rhyodacites is obscured by
soil cover but it is a continuation of that mapped by Rossiter to the south,
Blue-grey rhyodacite does not appear to be as susceptible to weathering as
the purple rhyodacite. This could be because the purple rhyodacite is
spherulitic and contains more volcanic glass.

4.31 Blue=-grey rgxodaqite

In hand specimen this rock is porphyritic and comprises phenocrysts
of transparent quartz (up to 5 mm across), white to pale green feldspar iup to
3 mm across) and dark brown to black biotite (up to 2 mm across) set in a
dense blue-grey aphanitic matrix of devitrified volcanic glass.
3

A thin section cut from this rock type, collected by Rossiter
immediately south of the area mapped, was examined., The section shows the
rock is composed of phenocrysts of quartz, orthoclase and plagioclase feldspar,
and biotite, set in a cryptocrystalline ground-mass of alkalic feldspar and
quartz. The rock has undergone some alteration, the feldspar to sericite and
kaolinite; biotite to epidote, chlorite, and iron oxide.

4.32 Purple spherulitic rhyodacite

In hand specimen this rocks is also porphyritic and comprises
phenocrysts of transparent quartz (up to 3mm across) and white, pale pink,
and pale green feldspar (up to 5 mm across) set in a dense purple-grey to
green~grey aphanitic matrix of devitrified volcanic glass. The overall colour
of the rock depends partly on the degree of chemical weathering and partly
on trace chemical constituents.

Thin sections of the rock collected by Gardner, and to the south by
Rossiter, were examined. ‘''he sections show the rock is composed of phenocrysts
of quartz, orthoclase and plagioclase feldspar, and biotite set in a crypto-
crystalline groundmass of alkalic feldspar and quartz; sepherules composed of



TUGGERANONG FREEWAY 11 _
GEOLOGICAL MAP_SHOWING LQCATION OF OUTCROPS

FIGURE

REFERENCE

Purple rhyodacite } ™~

L‘"_'J' Bive - grey rhyodacite

R Approx. geological boundary:; P s
concealed below soil cover .'&
. 607- N —1
O Solid  rock outcrop .
Scattered boulders i N
P

"~, Scattered rock outcrop
= e

| — ,

WARAMANGA w

o2 /.
/

~ Street

o Freeway alignmen

4

@mes Major road
= =Creek, intermittent )

12.2 Topo. contour,'
metres above sea leveol \ .
Contaur interval = 7-6S %
metres

o _
; - VT , \
A /

~J
)
Fl
N, ’-«\‘
A \
\.
[ :
P2
; E . : /hb /4
Yillage g:::gfr terial W
3 | ¢

r/ & ¢~ SCALE o

KILOMETRES

IFL

To occc™mpany Recard 1972/73

188/ A16 /852



alkalic feldspar and quartz,.and devitrified glass shards, occur throughout
both sections. The rock has undergone extensive alteration, feldspar to
sericite and kaolinite; biotite to epidote.

4.4 Hock Structure

Inspection of air-photo. lineations indicates a strong joint system
is present in the volcanics. The:joint system comprises three joint sets
which strike at about 045°,.095° and 150° grid north.. Joint measurements
were not taken in the field because-all outcrops comprised boulders.

No folding of the volcanic rocks in this area has been observed
but they may have been tilted as interbedded and underlying sediments outside
the freeway area dip at. 35° =-45% to the southwest (Wilson and Newstead, 1967).

4.5 Rock Weathering.

o Welded. tuff when unweathered is very hard and strong and can only
be excavated. by heavy ‘drilling and:blasting. . Volcanic rock along the freeway
tends to weather ‘somewhat irregularly to. considerable depthss. moderate
weathering (defined. in' Appendix 1) has proceeded .to a maximum depth of 30 m,
complete weathering has-progressed down to 10 m.(seismic.resultS'.. Moderately
weathered volcanic rock. can generally be drilled at a medium rate and requires
moderate charges-of explosives to shatter it sufficiently for removal, Highly
weathered. volcanic rock needs light drilling and: blasting or may be removed
by using heavy: equipment, .in places.. Completely weathered volcanic rock has
the properties.of a soil and is' treated as such in this report.

Under: conditions .of elevated topography, widely spaced*-'rock
jointing, .and rapid grounwater drainage, weathering of volcanic rock along
joint surfaces: leaves large boulders: of. intervening rock as cores surrounded
by completely weathered volcanic.rock.. The resultant weathering profile is
irregular. and difficult to predicts.

In low=lying poorly drained areas,.volcanic rock weathering also
begins-along joint surfaces but the intervening blocks of rock are commonly
more quickly decomposed than the rock in elevated localities..

5. SEISMIC REFRACTION SURVEY

5.1 Results

Eleven seismic spreads (Figure 3) along nine  intersecting and
adjoining traverses were surveyed along and across the freeway alignment where
major road-cuts will be made: The results of these spreads are shown as
seismic. sections in Figures 4-7. iach section has three or four seismic
velocity layers; the. top layer in each case yielded a velocity of 310 m/s.
The maximum:seismic velocity recorded was 5100 m/s (E~F,.G-H, Figs 4 and 5).

5

* 1-2 m apart.



Seismic sections A=B and C-D (Fig. 4) suggest there is seismic
anisotropy in the underlying rocks; that is, the rock has a faster seismic
velocity east-west than north=south. This might suggest the rock is more
strongly jointed east-west than north-southy some other seismic sections do
not confirm this anisotropy. 4.4 indicates the rocks should show some anisotropy.

52 Interpretation .

Correlation of seismic velocity layer with particular soil or rock
type, indicated by augering, is given in Table 4 and shown diagrammatically
on Flate 1. Auger holes were sunk during the same field moisture conditions,
at about the same time as the seismic traverses were surveyed.

Table 4

Correlation ofvseigmic velocity layer with soil or rock type

Seismic velocify iayé: (m/s) | o Soil or rock type
310 R  Topsoil, subsoil, clay
950 ; 1106‘ YT Completely weathered volcanic rock
1150 - 1200 ' Indurated slopewash . B
1500 - 1600 . - Indurated slopewash underlain by
, . highly weathered volcanic rock
2100 - 3000 _ _ Moderately weathered volcanic rock |
3000 - 3900 | S1ightly veathered volcanic rock
4000 - 5100 Unweathered volcanic rock

5.3 Application of Results

Seismic results taken in conjunction with rock type and structure,
usually reliably indicate the excavatability of a particular soil or rock
type. Material with a seismic velocity of up to 900 m/s can be moved by
tractor-mounted scraper, blade, or shovel; velocity layers up to 1500 m/s
can usually be ripped by D7 and D8 tractors or similar, fitted with hydraulic
rippers (Bartlett, 1971).

Hard slightly weathered boulders less than 3 m across are not
detected by seismic work (Hill, 1970). MNumerous large boulders make mechanical
excavation difficult, and as they can be expected to occur in cuts along the
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FIGURE 4

SEISMIC CROSS-SECTIONS A-B,C-D, AND E-F.
VERTICAL AND HORIZONTAL SCALE 1 centimetre =5 metres
FOR REFERENCE SEE FIGURE 7
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SEISMIC CROSS SECTIONS G-H,i-J, AND K-L FIGURE 5

VERTICAL AND HORIZONTAL SCALE 1 centimetre= S metres
FOR REFERENCE- SEE FIGURE 7
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SEISMIC CROSS SECTIONS M-N,0-P, AND Q-R. FIGU

RE

VERTICAL AND HORIZONTAL SCALE 1 centimetre = 5 mectres
FOR REFERENCE SEE FIGURE 7
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freeway 1400 m/s is probably the ripping limit where they occur (Bartlett,
1971).

6. SOILS
6.1 General

The area traversed by Stage 2 of the proposed Tuggeranong Freeway
is underlain by a large number of different soil layers. The upper layers of
most profiles consist of an organic topsoil underlain by a leached sand-silt
subsoil., Beneath these soils one or more clay layers may occur. Clay layers
are usually thicker on gentle (2 - 30) slopes and thinner or absent on moderate
(3 - 6°) slopes. _

Other soils that occur are creek-deposited alluvium, residual iron-
stone gravels, slopewash off Mount Taylor, and residual completely weathered
volcanic rhyodacite.

662 Detailqd Mapzigg

No previous soil mapping has been undertaken by BMR in this area,
and no other detailed soil mapping is known to the authors. Wilson investigated

" the soils on the eastern slopes of Mount Taylor (Wilson, 1963).

Soils were given a provisional unified soil classification (Fig. 9)
in the field. (Colour was assigned to each soil in its moist state according
to the Munsell notation. Where soils were mottled the dominant colour was
recorded. Field samples were sealed, transported to the laboratory, and a
field moisture content* determination was performed on each sample.

6.3 Soil Testigg, Results, and Classificatién

When field work was completed all samples were groupedj; samples
representative of each group were tested for particle size analysis and
plasticity in accordance with Australian Standard A89-1966. Assessed California
Bearing Ratio (CBR) of each sample was calculated from particle size, plasticity,
and linear shrinkage data by using three equations included in Appendix 7(a).

Modified compaction and experimental CBR tests were performed on
untreated field test pit samples (location shown in Fig. 8). Where the
durability of mineral grains was in doubt and breaking up of grains under
compaction was evident in a sample, particle-size analyses and plasticity
determinations were performed on the compacted sample. Compacted samples were
recycled until the particle-size distribution and plasticity became constant.
Asgessed CBR's on these samples fell on compaction.

Detailed results of mechanical gradings, plasticities, and assessed

CBR's on samples tested are given in Appendix 4. Experimental CBR and modified
compaction results of samples tested are given in Appendix 5.

* Note: Winter of 1971 had well below average rainfall,
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Grading and plasticity results of samples that broke down on
compaction are given in Appendix 6, which shows how the grading curves for
each sample change in relation to its ideal grading curve. Ideal grading
curves for all samples were calculated using the Talbot equation, details

of which are given in Appendix 7(b).

Auger drilling and excavation of test pits (Fig. 8), classification,
and selected testing of samples defined 16 distinct soil units,

6.4 Soil Units

The 16 soii units that occur along this section of the freeway are
listed in 'table b,

Table

Soil Units along the Freeway

Numbexr |- ‘-__ : Soil description
Unit 1 "Sands and silts containing various‘ambﬁntn of organic
_ matter.
Unit 2 : -~ Pinkish grey to brown sandy and fine gravelly silts,
" clayey silts and sands of low plasticity.
Unit 3 , Pinkish grey to brown silty ironstone graveis.
Unit 4 Yellowish brown clayey ironstone gravels.
Unit 5 ' Pinkish grey indurated slopewash of low plastlcity.
Unit 6 A Brown clayey indurated slopewash.
Unit 7 Interstratified sand and silt,
Unit 8 Completely weathered volcanic rock,
Unit 9 Grey clayey sand. - '
Unit 10 Red clayey sand.
Unit 11 Red friable sandy clay.
Unit 12 Red heavy sandy clay,
Unit 13 Red to mottled red and yellow silty and lean clays,-
Unit 14 . Mottled grey and yellowish red clays of high plasticity.
Unit 15 ' Mottled red, grey, and yellow heavy clay. '
Unit 16 Masgsive olive fat clay.

‘The distribution of soil units beneath the freeway is shown on Plate
1. Units are numbered 1 to 16 and each is described as follows:
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UNIT 1: Sands and silts containing various amounts of organic matter (topsoil).

Unified classification: Organic silts (OL)

Occurrence: The uppermost soil layer along the entire length of the alignment
except where removed by erosion vetween chainages 15 510 to 15 970 m., It is

normally 0.1 - 0.2 m thick.

Comments: Unsuitable for use as fill material but could be used for landscape

topdressing.

UNIT 2: Finkish grey to brown sandy and fine gravelly silts;

and fine sands of low plasticity.

clayey silts

Unified classification: Inorganic silt of low plasticity (ML)

Occﬁrrence:**
Chainage Thickness (m) Depth below ground
. surface (m)
13 590 - 14 500 0.1 - 0.5 0.1 - 0,2
14 640 - 15 210 0.2 = 0.5 0.1 = 0.2
15 300 - 15 510 0.1 - 0.5 0.1 = 0.2
16 050 - 16 310 0.1 - 0.6 1.8 « 1.9

Field characteristics: Close to the surface this soil is hard except where
disturbed. Where more deeply buried (between chainages 16 050 - 16 310) it

is soft and wet or very moist.

Comments: This soil represents a strongly leached zone in the soil profile.

UNIT 3: Pinkish grey to brown ironstone gravels.

Unified classification: Silty gravel (GM)

Occurrence:

Chainage

Thickness (m)

Depth below ground
surface (m)

14 500 - 14 640
14 820 - 14 950
15 140 - 15 300

0.2 - 0.3
0.1 - 0-5
0.1 - 006

0.1 = 0.2
004 - 0.7
0.1 = 0.6

Field characteristics: Very hard in situ especially when drys consists of
ferruginous concretions up to 02 m diameter embedded in a matrix of fine sand

** Note: the data given in the tables under Occurrence are interpretive and
they should be treated with due caution.

based on the limited augering:
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and silt. Shows a significant loss of strength once its structure is
disturbed,

Parameters: Lower liquid limit 25%
Plasticity index b
Linear shrinkage 5%
Assessed UBR 22%

Comments: This soil is poorly graded as it contains low percentage of
medium and coarse sand tractions (Appendix 4). The high silt fraction is
responsible for a rapid strength decrease once the optimum moisture content
is exceeded., C(lose moisture control will be necessary when these ironstone

gravels are being compacted.
UNIT 4: Yellowish brown clayey ironstone gravel.

Unified classification: Clayey gravel (GC)

Occurrence:
Chainage (m) Thickness (m) Depth below ground
surface (m)
14 190 (Cross-section| 0.1 - 0.6 ‘ 0e3 = 0.7
I-1J) _
14 870 (Crosi-section 0.4 - 0.5 " 0.3 - 0.5
E-F

Field characteristics: The soil consists of concretionary ironstone nodules
up to .02 m diameter embedded in a silt and clay matrix. It is not well graded
as there is a lack of sand size fractions,

Comments: So0il west of chainage 14 190 may have formed from alluvium whereas
that west of 14 870 probably had a colluvial origin.

UNIT 5: Pinkish grey indurated slopewash of low plasticity.
Unified classification: Silty sand (SM)

Occurrence:

Chainage (m) Thickness (m) Depth below ground
surface (m)

14 620 - 15 130 0.2 - 1.6 0.3 - 1.5
15 250 - 16 080 0.3 - 4.2 0 - 1.0
16 050 - 16 200 0.1 - 1.0 1.8 - 3.0
16 200 - 16 330 0.2 - 0.8 | 0.8 - 1.6




Field characteristics:
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The soil is hard, porous, and permeable in situ

and consists of cemented guartz and feldspar sand and silt size grains.
Slopewash between 15 550 and 16 000 contains weathered boulders, and

cobbles up to 0,5 m in diameter;

with the auger.

Parameters:

this material could be not penetrated

Lower liquid limit 19 - 28%
Plasticity index 5 - 12%
Linear shrinkage 2 - 6%
Assessed CBR ' 20 - 255
Experimental CER 43 - 173%

Comments: When disturbed the slopewash breaks down to small porous

aggregates which are unstable in water;

tight interlocking mass which is very elastic,

in the silt-size fraction on remoulding;

on compaction slopewash forms a
There is a small increase
this rapidly decreases the

strength of the slopewash once the optimum moisture content is exceeded.
Close supervision of field moisture content is necessary to achieve good

compaction,

UNIT 6: Brown clayey indurated slopewash,

Unified classification: Clayey sands (SC)

Occurrence:
Chainage (m) Thickness (m) Depth below ground
. surface (m)
13 640 - 13 700 0.1 - 0.7 0.3 - 0.7
13 680 - 13 810 0.1 - 1.3 1.0 - 2.3
14 050 - 14 180 0.1 - 0.7 0.7 = 1.2
14 190 - 14 290 0.3 - 0.5 0.3 - 0.6
14 580 - 14 780 0.2 - 1.2 2.5 - 2.8
14 770 - 14 860 0.1 - 0.3 2.3 = 2.5
15 920 - 16 290 0.1 - 2.4 0.3 = 0.7

Field characteristics:

This slopewash is relatively hard and porous in

situ. It consists of quartz and feldspar sand and silt-size particles
and clay. FPeldspar has undergone extensive weathering
to clay which lowers the strength of this slopewash considerably.

cemented by silica

Parameters:

Lower liquid limit 30 - 36%
Plasticity index 13 - 19%
Linear shrinkage 6 - 10%
Assessed CBR 14 - 15%

Comments: Should be rippable and will compact well.
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UNIT 7: Interstratiiied sand and silt (alluvium).

Unified classification: Inorganic silt and fine sands of low plasticity (ML)

Occurrence:

Chainage (m) Thickness (m) Depth below ground
surface (m)

14 730 - 14 860 0.1 = 0.3 1.6 - 2.7

Field characteristics: Alluvium consists of alternate sand and silt layers
each about 0,02 m thick. They are very soft; when examined in the field sand

. layers were wet and silt layers moist.

Comments: The alluvium is a good aquifer and drains groundwater from
upslopes.

UNIT 8: Completely weathered rhyodacite.

Unified classification: clayey sands (SC)

Occurrence:
Chainage (m) Thickness (m) Depth below ground
surface (m)
1" 590 - 15 240 103 - 409 0.8 = 3.1
16 070 - 16 340 0.1 = 5.5 1.2 = 3,3

Field characteristics: Completely weathered rhyodacite is capped by an
indurated ferruginous crust up to 0.10 m thicks underlying material is normally
soft and shows an increase in grain size and a decrease in plasticity with
increasing depth, Three sub-units of the completely weathered rhyodacite can
be distinguished on the basis of colour and other field properties; they are:

Sub-unit 8A : Purple completely weathered rhyodacite.

Sub-unit 8B : Reddish, yellowish, and greyish brown
completely weathered rhyodacite,

Sub=unit 8C : Greeni:sh yellow completely weathered

rhyodacite.,
Parameters: Lower liquid limit 28 - 36%
Plasticity index 10 - 18%
Linear shrinkage 6 - 10%
Assessed CBR 20 - 23%

Experimental CBR 23 - 30%

Comments: Sub-unit 8A has a higher strength than sub-unit 8B which is
stronger than Sub-unit 8C. Residual strength is derived from quartz, feldspar,



and mica; however, only quartz does not break down easily under pressure.
The change of index properties for each sub-unit after compaction is shown
in Appendix 6. The approximate percentage breakdown of sand-sized mineral
grains to silt and clay-size fractions is estimated to be:

Sub-unit 8A
Sub=-unit 8B
Sub=-unit 8C

UNIT 9: Grey clayey sand.

30%

50%
100%

Unified classification: Clayey sands (SC)

Ocourrence:
Chainage (m) Thickness (m) . Depth below ground
surface (m)
14 280 - 14 500 01 - 0.3 1.0 - 1,9

Field characteristics: This grey clayey sand is quite permeable in situ and
has formed in place from completely weathered rhyodacite.
reduction of ferric ions in the clay.

Parameters:

UNIT 10: Red clayey sand.

Lower liquid limit 46 - 53%

Plasticity index 26 - 35%
Linear shrinkage 10 = 12%
Assessed CER 12 - 14%

Unified classification: Clayey sand (SC)

Colour is due to the

Occurrence:
Chainage (m) Thickness (m) Depth below
ground surface (m)
13 760 et 13 870 001 - 0.7 002 - 003
14 030 - 14 140 0.1 = 0.5 0.3 - 0.4

Field characteristics: This clayey sand is made up of sand-size quartz and
weathered rock grains in a lean clay binder.

Parameters:

Lower liquid limit 2%
Plasticity index 13%
Linear shrinkage 6%
Assessed CBR 19%
Experiment CBR 17%

Comments: = Compaction of this soil will break down the weathered rock grains
to silt and clay-size particles (Appendix 6) but good compaction should be




achieved especially if the field moisture content is slightly above the
optimumn,

UONIT 11: Red friable sandy clay,
Unified classification: Clayey sand (SC)

Occurrence:

Chainage (m) Thickness (m) Depth below
ground surface (m)

13 850 = 13 970 0.1 - 0.6 0.3 - 0.4

Field characteristics: This soil consists of sand-size quartz and weathered
rock grains in a stiff red clay binder,

Parameters: Lower liquid limit  44%
Plasticity index 25%
Linear shrinkage 11%
Assessed CBR 15%

Comments: Compaction of this soil breaks down the weathered rock grains to
8ilt and clay-size particles (Appendix 6) but good compaction can be achieved
over a large range of field moisture contents.

UNIT 12: Red heavy sandy claye.

Unified classification: Clayey sand (SC)

Occurrence:

Chainage (m) Thickness (m) Depth below
ground surface (m)

13 930 - 14 050 0.1 - 0.6 0.3 —~i.0

Field characteristics: This soil consists of sand-size quartz and weathered
rock grains in a heavy red clay binder,

Parameters: Lower liquid limit 54%
Plasticity index 34%
Linear shrinkage 12%
Assessed CER 10%
Experimental CBR 10%

Comments: Compaction of this soil will break down the weathered rock grains
to clay and silt-size particles (Appendix 6) but good compaction can be achieved
provided the optimum moisture content is not greatly exceeded. The workability
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and strength of this soil can be improved by stabilization.

ONIT 13: Red to mottléd red and yellow, silty and lean clays.

Unified cliassification: Inorganic clays of low to medium plasticity (CL)

Occurrence: 4
Chainage (m) Thickness (m) Depth below ground
: surface (m)

13 710 - 13 770 0.1 = 0.3 . 0.2 - 0.3

14 440 - 14 500 0.1 = 0.3 0.1 = 0.2

14 530 - 14 850 0.1 - 0.7 0.5 - 1.0

14 940 - 15 000 0.1 = 0,2 1.6 - 2.1

- 16 340 0.1 = 0.5 0.2 - 0,3

16 090

Field characteriétics: Soft and friabie over a wide range of moisture contents.

Parameters: Lower liquid limit 40 - 50%
Plasticity index : 25 -« 30%
Linear shrinkage 1 - 13%
Assessed CER 7 - 10%

UNIT 14: Mottled grey and yellowish red clays of high plasficity.

Unified classification: Inorganic clay of high plasticity, (CH)

Occurrence:
Chainage (m) Thickness (m) Depth below ground
' surface (m)
13 640 - 13 800 0.1 - 0,3 . 0ed - 1.7
14 140 - 14 220 0.1 -0.3 0.2 -0.3
-14 280 - 14 410 061 = 0,3 0.2 - 0.4
14 480 - 14 690 0.1 - 0.3 0.3 = 0.4
14 940 - 15 000 0.1 - 0.2 ' 0.7 - 1.0
16 280 - 16 340 0.1 - 0,2 i s ; 0.1

Field characteristics: This soil consists of soft, crumbly red ironstone
nodules up to 0,01 m in diameter set in a matrix of yellowish-brown clay. It
has a friable consistency in dry and moist conditions but tends to pug when
the moisture content exceeds .the:lower plastic limit.



Parameters: Lower liquid limit 55 - 70%
. Plasticity index 35 - 45%
Linear shrinkage 13 = 17%

Assessed CBR 5, 6, and T%

Comments: Compaction of this soil breaks down the sand-size ironstone grains
to silt-size particles., Maximum compaction will be obtained below the optimum
field moisture. This highly plastic clay can be stabilised to improve its
strength,

UNIT 15: Mottled red, grey, and yellow heavy clay.
Unified classification: Inorganic clays at high plasticity (CH)

Occurrence:

Chainage (m) Thickness (m) ~ Depth below ground
‘ N surface (m)

13 580 - 13 670 0.1 = 0.7 | 0.2 = 1.5

14 270 - 14 500 0.30 - 0.46 : _ 0.46

Field characteristics: This heavy clay has a massive structure and a high water
absorbtive capacity; it is very hard when dry and very puggy when the field
moisture content exceeds the lower plastic limit,

Parameters: Lower liquid limit 65 - 75%
Plasticity index 40 - 50%
Linear shrinkage 15 = 18%
Assessed CBR 3 and 4%
Experimental CBR 4%

Comments: The potential swell and cbmpressibility of this clay is high; the
bearing strength is low; it is not suitable for use as subgrade material
immediately below the freeway though it could probably be used in some fills,
This clay should be stabilized or removed.

UNIT 16: Massive olive fat ciay.

Unified classification: Fat clay (CH)

Occurrence:
Chainage (m) Thickness (m) Depth below ground
surface (m)
13 580 - 13 680 0.1 - 1.3 1.1 - 2.1
14 120 - 14 450 0.1 = 1.0 ! 0e5 = 0.7
14 500 - 15 030 0.1 - 1.5 0.8 = 2.8
14 700 - 14 /90 0u1 = 0.7 0.2 - 1,0
14 930 - 15 030 - 0.1 - 0.6 0.3 = 1.0
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Occurrence:
(Cont'd) Chainage (m) Thickness (m) k Depth below ground
surface (m)
15 370 = 15 530 0.1 - 0.3 0.4 - 0,8
15 430 - 15 500 0.1 - 0.2 1¢1 = 1.5
15 550 = 15 810 0.1 = 0.2 | 0.5 = 0.8
15 550 - 15 810 0.1 = 0.2 1.0 = 1,5
16 100 - 16 270 0.1 = 0.2 1.2 = 1.3
16 100 - 16 270 0.1 = 0.3 21 = 2.2

Field characteristics: The colour of this clay varies from light olive grey
to light olive brown; it has a high capacity to absorb water, is very hard
when dry, and is very puggy when the field moisture content exceeds the lower

plastic limit,

Parameters: Lower liquid limit 70 - 90%
- : Plasticity index 50 - 65%
Linear shrinkage 15 - 20%
Assessed CER 2 and 3%
Experimental CER 5%

Comments: The potential swell and compressibility of this clay is high and
the bearing strength low; therefore it would not be suitable for use as sub~
grade immediately below the freeway. It should be stabilized or removed.

7. ENGINEERING ASPECTS
T.1 VWater

Te11 Surface water run-off from the area was originally by five tributaries
of Weston Creek, designated A, B, C, D, and E on Figure 10, At present a storm-
water drainage channel, excavated above the suburb of Fisher, diverts the flow
of water from creeks D and E southwards into the Village Creek catchment. This
presumably prevents large volumes of fast-flowing water, carried by the creeks
after heavy rain on the western slopes of Mount Taylor, from spilling onto
residential areas. -

The stormwater drain that diverts creeks D and E southwards increases
the recharge onto this part of the Village Creek catchment. Natural drainsge
after heavy rain is inadequate to remove the recharge and has resulted in large
areas of boggy ground developing below the stormwater discharge point (see Fig.
10)s Thé boggy ground and stormwater channel both lie in the path of the
freeway; therefore the stromwater channel will have to be moved and redesigned
before freeway construction begins.

Surface water should not present any problems in cuts along the
freeway if normal drainage provisions are made,



The road cut down to the level of creek C through moderately
weathered volcanic rock will require the underpassing or diversion of the creek.
The existing stormwater drainage intake for this creek appears to be inadequate
80 it may be more practical to divert this creek into the stormwater channel
that will drain creeks D and E,

T.12 Groundwater seepage occurs through alluvium beneath the freeway
alignment adjacent to creek B (Figure 10), The flow of water in the alluvium

is maintained after heavy rain by creek B, which is fed for most of the year

by groundwater flowing through the .zone of near-surface weathered rock. The
groundwater seeps into the creek through a major linear structure that is
oriented parallel to the creek. Construction of the freeway over, and the
subsequent loading of, the alluvium will impede groundwater flow and could
result in springs appearing on the upstream side of the freeway. DNrains upstream
of the alluvium (Fig. 10) would prevent groundwater problems from occurring. As
surface water, soil water, and groundwater are all inter-related a change of one
will necessarily bring about a change of the others.

It is not expected that seepage will present difficulties where cuts
are to be made. 'The sides of excavations should not be undercut by seepage
as the lower part of each cut is in moderately weathered or highly weathered
rhyodacite. A few initial drill holes in areas where cuts are to be made would
enable the Bureau to assess possible water flow.

7.2 Excavatlon

7.21 The upper part of the completelg weathered volcanic rock (generally
about 0.1 m thick) has been cemented and is in most places hard. It may be
difficult to rip this upper part but, once removed, the remaining completely
weathered rock is generally softer.

Te22 Completely weathered volcanic rock is difficult to excavate in cuts
where large boulders of fresh or slightly weathered rock are present in
appreciable numbers. :

T.23 Indurated slopewash could be ripped by heavy ripping equipment such
as a DB/D9 or tractor fitted with hydraulic rippers. The thickness of indurated
slopewash is variable and the boundary between it and highly weathered volcanic

rock is irregular. Highly weathered volcanic rock normally needs light blasting

before it can be moved,

Te24 Stability'of weathered rhyodacite in cuts depends primarily on
joint orientation; once excavation of cuts beings, rock jointing could be
examined by Bureau geologists and a stability assessment made,
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8, CONCLUSIONS

1. Two distinct soil mantlés occur along the route of the proposed
freeway.
2 The area traversed forms a pediment of diverse soils between the

Canberra-Yass and Yarralumla landsurfaces.,

3 Two rhyodacites were mappedj; purple spherulitic rhyodacite appears
to be more susceptible to weathering than blue-grey rhyodacite.

4. Rock joint orientations determine cut stability; alr-photographs
indicate three joint sets at about 045°, 095° and 150°3 a visit by
Bureau officers to examine stability should be made soon after
excavation begins.

Se Excavation in completely weathered volcanic rock will be difficult
where appreciable numbers of slightly weathered boulders occur as
floaters.

6. - Seismic refraction surveys indicate that most cuts will be through

soil and underlying moderately or highly weathered rhyodacite.

Te Tests carried out by BMR indicate that the 16 soil units mapped
are nearly all usable for fill or subgrade; heavy fat clays close
to the finished surface level of the freeway will have to be
removed or stabilized.

8, Drainage of creeks, C, D, and E (Fig. 10) will need to be redesigneds
the present stormwater drain will need to be relocated.

9 Seepage into and undermining of cuts should not be a problem;
several initial drill holes where cuts are to be made would enable
BMR geologists to assess possible water flow.

10, Seepage through alluvium adjacent to Creek B (Pig. 10) should
decrease if the flow of water from the creek is drained off above the
aquifer., -
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WEATHERING

AFPPENDIX 1

- DEFINITION OF TERMS

FRESH
SLIGHTLY WEATHERED:

MODERATELY WEATHERED:

HIGHLY WEATHERED:

COMPIETELY WEATHERED:

‘Rock shows no discolouration or loss of strength.

Rock is slightly discoloured but not noticeably
weakened; a two-inch diameter drill core cannot
usually be broken by hand across the rock fabric.

Rock is discoloured and noticeably weakened, but

a two inch drill core cannot usually be broken by
hand across the rock fabric; ripping by bulldozer
not possible,

Rock is usually discoloured and weakened to such
an extent that a two-inch drill core can be broken
by hand across the rock fabric. Wet strength
generally lower than dry strength; ripping with
bulldozer may be possible along joint planes,

Rock is discoloured and entirely broken down to an
‘aggregate of particles that has the mechanical
property of a soil; the original fabric of the rock
is mostly preserved. The properties of the soil
depend on the composition of the parent rockj
easily ripped by a bulldozer.



APPENDIX 2

GLOSSARY OF SWLEUTED GEQLOGICAL TEREKS

ACICULAR:
ALKALIC:

APHANITIC:

CRYPTOCRYSTALLINE:

DACTIE:

GROUNDMASS:

MATRIX:

PHENOCKRYST:
PORPHYRITIV:

RHYODACIE:

RHYOLITE:

SPHERULE:
SPHERULITIC:

TOSCANITE:

TUFF:

WELDED TUFF:

Needle-shaped.
Containing ions of one or more alkali metals.

A crystalline texture too finely grained to be
distinguished by the unaided eye.

Crystalline, but so finely grained that
individual component crystals cannot be resolved
under a microscope, -

The aphanitic or glassy equivalent of a
granodiorite; that is, a rock consisting
essentially of plagioclase, quartz, pyroxene
"or hornblende or both,

Material between phenocrysts in a porphyrltic
igneous rock,

''he groundmass of a porphyritic irngeous rock.

Large conspicuous crystal of earliest generation
in a porphyritic igneous rock.

Large crystals set in a finer groundmass which
may be crystalline or glassy, or both.

The aphanitic or glassy equivalent of an

adamellite; that is, a rock consisting essentially

of plagioclase, orthoclase, quartz, and biotite..
The proportion of orthoclase to plagioclase
feldspar is greater than 1:1.
The aphanitic or glassy equivalent of a granitej
that is, a rock consisting essentially of alkaliec
feldspar and quartz.

. Radial aggregrate of acicular crystals,
Containing spherules (which see).

A rock of rhyodacitic composition in which the
plagioclase feldspar is labradorite.

A rock made of compacted volcanic fragments.

A tuff indurated by residual heat,
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APPENDIX 3

VERTICAL SECTION OF AUGER HOLES 1 AND 2

Description

Yellowish red clay-
SYR4L/6 1

Light yellowish brown
lean clay. 10YR6/4

Pale yellow indurated
slopewash; very hard.
SY8/3

Yellowish brown

completely weathered
rhyodacite.
10YR S/ 8

te: "
Bt D Topsotl

# Moisture Content

-1- Munseil Calour Notation

12/8/7
M.C.

10-2%

NO.2 Croup
symbeol

Description
Mottied grey and

CL yellow lean clay.
10YR 6/8
Yellowish brown
clayey indurated
75% sC slopewash: hard.
10YR S/4
Light yellowish brown
62% SM  indurated slopewash.
10YR 6/4 .
16-9 % CH Mottlad gre yellow
* clay. 2'5‘? 5’2
8-1% SM !.i:ht yellowish brown
indurated slopewash.
10 YR 6/4
Light grey clayey
109% ML fine sand. 10YR 7/2
Mottied grey and
13-7% CH  vellow clay. 2:5Y /2
Yellowish brown clayey
6.7% sc completely weathered
thyodacite.
2 10YR S/8
L 6% é
4£-2% 2 Yellowish brown
SC completely weathered
&"ﬂ rhyodocite
?’f‘ 10YR 5/ 8
Z
P
L-2%
2
can
"}"- 7-3 Mgirgs
Drawing No

S|

e

195/A.6/859 10t 11)

Meatros
o —

05

15

2

2-5

35

LS

5SS

To accompany Record 1872/73
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APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 3.4.5.6 AND 7
Metras NO.4& Matres
o W8I o 10/8/71 Group o 0 —
M.C. im Dg scription M.C. symbol Description
" Pale brown indurated 7.7% Q1] sM :;:::?n;‘h'?s'c:‘;?;'d
6-2% I slopewash. 10YR 8/3 : )
-0-s . . 05 —
¢ Light grey indurated
81% SC tina slopewash.
_ Slightly plastic.
" " Light brown slightly 10YR 712 .
ssuffse o o
p@wash; . Reddish yellow
7-5S YR 6/4 indurated siopewash:
6-3% SC slightty plastic. 5
1.5 / . 7-5YR 8/ 57
Brownish yellow
12.6% clayey fine sand:
—2 soft. 10YR 6/6 2 —
103% [J11II MH Gray silt; soft. 10 YR6/1 Reddish yellow
* ¥ 4% B/ S¢ completely weathered
thyodacite,
FZ-S " Pinkish grey indurated 75YR 6/8 25
. 86% slopewash; very hdrd.
SYR 6/2
-3 3 J
Metras NO.6 ' Matras
L 10/8/71 " ___ 6roup v 2
- © Qescriotion M.C. symho esctiption 0
gi t ?Ir‘ey sandy silt.
Pinkish groy;ndyura'od 8.-4L% SM ';?:;,323 mdurated
. 75 2
05 slopewash. 7-5¥R 7/ 10YR 7/ 2 0-s
Light olive grey clay;
blocky. SY6/2
2
Pinkish white | ndurated L
Ly slopewash. _ 1 i
Matres
—0 & ok
symbg)  lessdptien
Pinkish grey sandy
silt. 7.5YR 7/2
05 Greyish brown clay.
2.5Y §/2
Light grey indurated
slopewash; hard.10YR 7/2
Greyish brown clay.
—1 2.5Y5/2
Light grey indurated
slopewash; hard.10YR 7/2
15
Chgcked by Drawing No.
K./ PUR 155/A16/859 (20f11)

To accompany Racord 1972/73
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APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 8.9.10 AND 11
Motres — ””Gr “'m"'m.’° Motres
oup : .y roup e
~0 e, sympej  Qemctintion MC. [ Jsumbel Resccintion 0
. 63, l“ SM Pinkish white indurated
2.4% ML Pinkish grey sandy ¢ 1R slopewash; fine & hard. SYR8/2
e " silt. 7.5 YR 772 1:2% 22 CL  Light brownish grey clay25Y6/2
-0-5 _ Light grey indurated fine 03
lopewash; very hard; some
6.7%pPrsc 3 :
Light brown indurated ;:.:,Yn,“hw% ;fé quartz
71% MHl SM  fine siopewash; hard. )
-1 7-SYR 6/4 _ | —
.Light gréy tine indurated
7-4% |[{N SM ‘slopewash; hard. _
: 2-5Y 712
1.5 1-5 =
Pinkish white weakly . '
7.2% SM cemented fine boulder o
slopewash. 7-5YR 8/2 o [HH Light grey fine indurated
-2 8:7% Il SM  siopewash; hard. 10YR 6/1 2
ironstone gravel
Light brownish grey
.5 59% 10-4% || SM indureted slopewash, 25
) hard. 2-SY 6/2
boulder ?
=3 . . 3 —
Light brownish grey
_ indurated siopewash,
71% SM hard. Some gravel
: scattered throughout.
L35 10 YR 6/2 . 35 —
L 4 ‘ 3 -J
6-8%
45 LS5 —
Maotres NG10 NOM Matres
0 16/1v/N Group v $/8/71 Grou - -
& M. C. symbo!  2ascription M.C. . qympo QMasfiRtion o
y : Brown gravolly silt.
K, A ;
. 10-7% SM {luvium 1OYR§I4 8-8%, ML  2.5YR §/2
-—O'S e e h o's-n
oo Greyish brown siity
. 68 % || OM  cravel. 10YR 5/2
.:. Purple highly
.o woothered rhyodocite,
= 1:9% S| SW very hard 1 -
oA 10R 4/3 & Light grey completely
- weathered rhyodacite.
. 7:3% SC 1YR7/2
Wy {Joints fillaed with white
—15 L’—°J kdolinitic clay.) 1-5
2 N C}?kod by I%'S“?n?aSNo‘ 2 -
ISS/A6 9
L j /NB {30f 11) R

To accompany Racord 1972173
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_ APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 12,13 AND 14
Matres NOJ3 ' Matros
0 Joman  Desctietion e oove Descriation o -
) . ' . Pinkish grey sand slt
Pinkish grey sandy siit. 71% ML 7svln 5’ y rHl
7SYR 6/2 '
8 Red clay o il Pc'l': olan mas:we :lny )
—0- inki -0 % with yellow and re 0-5 —
5&%".‘:?.3";70'"“' motties, 5Y6/4
SYR 6/2
Yellowish red ctoyc‘y’
completely weathere Momcd ellowish red
B ;:”“w' 10:0%/ cH  and grey clay SYR 4/8 LIRS
_R 5/8 2.7% SM Pinkish groy mdumtod
Olive clay. 2.5Y S/4& g ﬂ:g‘;::' ’ZCSVZI
. R sh yell X Mottied grey & roddish
1.5 cél:%oh{; ::cthorcd "% c {ﬂlm lolcn cl:y 10YR 6/2 15
rhyodacite . olhve fown
78 YR 618 17:2% CH  pdssive clay with red
& yeliow motties. 2-5Y5/4
L2 2 J
Meotras 2117/71N0'1‘6r
0 Group .
ik "M.C | symbot Rescription
Brown sand sllt
e7% [l M. 7'SYR 514"
. . Reddish brown eclayey
05 6%l ML it sYR sie
Light reddish brown
indurated slopewash
6-6% GM . containing 50% ironstone
- 1 : concretions up to 2 cm;
hard. SYR 6/4
Pnlnknsh grey md:rctdcd
. slopawash; very har
95% (MU M 7.5y 702
—1-5 ironstone gravel.
P ISM Pulnlush gaay mdur:t«ld e :
-5 % slopaewas very har o
25VR 712 n.c"o"f.“‘-""' Rescription. :c'sfcs
b" i
r Light browish grey 3’ '
i _
. ‘indurated slopewash; - ﬁ
6-4% SM  fine grained and hard. /
10YR 6/2 5 "// 5 -
- 25 5.8% ": ;
r'l'l Light olive brown ﬂ Purple complately
massive clay with. ﬁ sC weathered rhyodocite; 55
- 164% 4 CH N o) carbonate ) soft. 10R 413
7: © & faldspar. 2:SY S/k ﬁ
{‘ -Lig-M brownish groy f
S~9%‘SC completaly weathered , ﬁ 6
| a.g / rhyodoacite, 62% P
é 10YR 6/2 ﬁ
10.4%[ ] CL Chioritic . clay. 5Y68 ? 6
4 -
— & g G; '::'":' ('2:’:"'-"“ g Purple dcocr“r
c etely rain ompletel
80%pV| SC  Thyodacite with bunds z.w. Sc'  Yeathoved ‘nyodocile;
of kaolinitic and / hard 10R4L/3
/ chloritic .clay:; very soft. P . _
4 . 5Y §/8 -
45 &
[ chacked by S K./AVR Jorawing No. I55/A16/6591 4ot 1|

To accompany Record ‘1972173
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APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 15, 16.17 AND 18
Matres NO .15 NO.16 , . Metres
—0 ’s’u’c" B i;:"" Descrigtion 20004m SioWPy  Rascription 0
139% ML Pinkish y sandy silt. Light brownish grey
g 7-5S YR 53 16:3% 'm ML clc’yoy silt 10 YR 6/2
/ Mottled dark grey and :
25-7%
57% CH  yollow tat clay.
—0-5 / SY4/1 Mottied grey and 0-5
: 10.7 % CL 7yellow lean clay.
164 ¥ 7 Light olive grey clay 10YR 6/8
* CH  with umg ‘cllow
VA g\om’q:: Y®/2 4
- .29 tratified grey an 1 —
1 102% (‘/; €L Jyellow tean clay.10YRS/2 : Plinkish’groy indt;‘rc!dod
Light brownish grey ; .ep SlOpowash; very hard.
8 6% “f SM-SCindurated 310powash; 75% [ SM-SC YR 612
M very hard. 10YR 6/2 ironstone <ravel
L5 132% _..' MH Grey silt. Y6/ §rovel. 5 —
28, ; ] rownrs
92% LEASMSC | firated siopewash 10YRe/2  17:9% [/l CH  6roy clay. 5Y 6/
16:4% 11} MH Grey silt. SY6/1
= Stratified - fine sand Mottied grey® reddish
= and silt. (soft) ' yallow lean clay _
2 ;T:_ Yellowish brown clayey 13 o ‘%:':tzs”r Vol 2
10-8% /' sc indurated slopewash; -9 gravel.
'//, hard. 10YR 5/8
7 Light olive brown massive o .
. . : 83% sc Pinkish grey indurated
25 18S%p] oH cloy it dusemincled slopewasn. SYR 812 25—
4 .
7-5%%A SC 3..5:3':3 ”éqnplotols waathered
. rhyodacite. 10R 4/3
5 Purple completely . 5
[~ .6 ¥ , -waathered rhyodacite. : =
e 5. 10YR 4/3
3.5 3.5
Matros Nm,or ) 20’"""@“6 : Matros
— 19/72171 oup - roup I _
o M.C.[]smpe Geeaplien M.C. [|amper ResORlieo 0
Pinkish grey silty S i -
67 % I 6M  oravel 7-5YR 6/2 s1 %Ml g FInkish 7";’“‘;':;
Grayish brown ¢clay: graval. 3-5Y :
-0-5 201% CH manganaese stained. - Mottied yellowish red 05 —
gravel lens, 27-5% CH and grey clay.
. . ’ SYR 4/86
Mottied grey & reddish Light clive brown massive
16:6% CL yellow lean clay. 24'3% CH clay with disseminated
—1 10YR 6/2 carbonate & feldspar. 7.5Y5/4 1
14:0% SC Roeddsh yellow complately
. . weathered rhyodacita.
75YR 7/8
Light olive brown
L 1. ssive clay with ;
5 219% CH  Tod'and yolrow mottles. 155
25Y S/4
2 2 A
gravel lens.
Light grey clayey
135%L7] SC cafa Tivr 7Y
L-2.5 2-S
[Checked by | Drawing No.
ISS5/A16/859
#/Pvg {Sof 11)

To accompany Record 1972773
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APPENDIX 3

VERTICAL SECTION OF AUGER HOLES 19, 20.21. 22 AND23

Motros 017198 6roup 2007171 2% Ma tras
. . rou . .
—0 NC. []smbal Description M.C. [ symhey Dutctiption 0 -
Pinkish grey sandy siit.
5-4%, || I ML SYR 6/2 : . No;ﬂed ,‘"O'i.h red
Wi oL Tglensh cod lencion 223D CH g gy el
[~0-5 7.8% - Mottled red, greyd yellow Mottied red, grey and 05~
17-8% heavy clay. 10YRS/4 231 % CH yellow heavy clay.
) 10 YR S/4
Light olive grey clayey
12-5% SC . .
Ly . sand. SY 6/2 Light olive grey massive 1 4
23:0% CH clay with red motties.
SY6/2 .
Light olive grey massive
Purple completely 215 % CH clay with disseminated
1.5 5.6% SC weathered rhyodacite. carbonate & feldspar. 5Y6/2 $.5
10YR Olive massive clay.
YR hid 23% 0 cH gygp T Y
Light grey clayey sand.
19: 4 ¥ sC
L, * 5Y 7/2 2
—2-5 2:5
Matees ez 201 7% 2%, Matres
= S bi oup ...
0 M.C. Rescription M.C .tm_n.lP Qescription . 0 A
- inkish grey sandy siit.
5.8% Alluvium. 5-8% ML 7-SY.R 5/’2 y J
. Dark greyish brown
: Yellowish brown claye 16-7 % CH
-0-5 12:6% _indurated slop«mnyh.y * fat clay. 10YR 3/2 0-5—
1 10YR S/6
Light olive brown e e
. 3 i Light olive brown
22:6% :?':::; c;?;:;',hs red massive clay with
1 ; . 19-2 % CH  disseminated carbonate 1 -
. Mottied yailowish and feldspar
15:4% brown & grey clay. 2.5Y 514 par,
10YR 6/8
~1-5 sc Completely weathered 157
rhyodacite.
-2 2 -
Motros
—0 symbo! Deseription
Light brown san
sift. 75YR su.dy.
Yellowish red clayey
—0-5 sand. 5YR 5/8
Brown indurated
siopewash; hard.
7-SYRS/4
- Yellowish brown clayey
indurated slopewash.
10YR S5/8
Completely weathered
thyodacite.
L.1'5
Chocked b Drawing No.
27 g | 19517858
. {60f 11}

To accompany Raecord 1972/73
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| APPENDIX 3

VERTICAL SECTION OF AUGER HOLES 24 25,26 AND 27

Matres 0/7/7\“0'2‘Group 3 Motres
: Description roup e
o M.C. []smber Description 0
' Pinkish grey sandy siit. Pinkish grey sand
S1% 1'" ML 25YR6/2 ,il;. 7.h5 R'SI; Y
. Dark red sandy clay. .
—0-5 16-6% SC 10 YR 3/6 Dark red sandy clay. 0-5-
2-SYR 3/6
cemanted ferruginous
layer.
b1 _ 1 -
. Yellowish red
Yetlowish red completely ompletaly weathered
8-8% SC woathered rhyodacite. gh;?do:i’o, ather
SYR 4/8 SYR 4/8
1.5 1°5 —
Chioritised layer
|, 10-9% €L (elayey). 2 .
: Greenish yellow completely
91 % | SC weathared rhyodacite.
| ik SY6/8 —
Lg 3 <
— 0.26 - NO.27 Motras
817/# Group Tt 16117 Group to b
: Pinkish brown clayey Reddsh brown claye
7-8% | ML T yey
L) silt, 2-5YR 3/4 100% ”"I ML silt. 2SYR 3/4
.99, Yellowish red clayey .29, L Yellowish red silty
—~0-S B € sand. SYR 5/8 2% ¢ clay. SYRL4L/S 0-5 -
13-8% CH ;;:o‘\\;:h red clay.
Yellowish brown & -
—1 19:-8% CH grey clay. 10YR S/8 I
Yellowish red e Light reddish brown
B completely weathered . indurated slopewash;
1-§ rhyodacite with 9-4% sc very hard. 15—
81% sc chloritic and SYR 6/3
kaolinitic clay
bands. SYR 4/8
Completely weathered
—2 5 rhyodacite. 2
L.2:§ 25—
Ch“yd AR
TA1
'X/ /)l/f [7 of 11]

To accompany Racord 1972/73
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APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 28.29. 30 AND 31
Metras NO.2 NO.29 Metres
8/71N Grou e LETARN XA 6rou -
~ MC. umbfo_l Descciption M.C. ﬂmb%l Description 0 -
. Light brownish grey 105 % ML Reddish grey sandy
6:0% Il“ ML ;ugndy TS Z-SY?SIZ . silt. SYR 5/2
] ellowish red silty ellowish red claye
15:0% cL clay. SYR&/6 9-2'/. sC lyndurnfed siopewash.
— 0-S . f SYR S5/6 0-5—
Mottled yellowish red .
18-5% CH and grey clay. 7.0% CH Mottied yellowish red
SYR 4/8 S & grey clay. 5YR4LS
Yellowish red weakt
L 10 o'/. SC cemented clayey | 1=
§ slopewash SYR 4/8
Yellowsh red clayey .
1.5% SC indurated slopewash Hard indurated clayey
SYR S/8 10-6% SC  siopewash. SYR 4/8
L 1-5 comanted ferruginous loyor.' 1-§ —
w7 se 2, ghon i S
. Light brownish grey hard
H-2% sc lnguruhd clu;csfr ¥
slopewash. 2-5Y6/2
- 2 Yellowish red compelety 2 -
8:7% SC weathered rhyodacite.
(bands of kaolinitic clay.)
SYR 5/8
6-0% cemented ferruginous layer.
| & Light brownish grey .
25 76% SC complately weathared &5
rhyodacite. 10YR 6/2
Matras NO-30 Matras
111UN Grou e 1S/114/71 Grou int)
—o 11 B symhol Dascription MC gzmb%i Dggsecription 0
' Pinkish grey sandy . Pale brown sandy silt.
savn ([l ML AR“%2.8R 672 MI% l"l ML tovrR M3
) Ll Yellowish red gravelly
L os O S sitt. YR sus oo ) 0-5—
; L L. Mottied red, grey an
+ 78% LIl ML Pinkish grey sandy 16-6% CH yallow clay. ferruginous.
P’ sit. SYR 7/2
:}' 10YR 5/4
P Yellowish red clavol '
| 1 9-0%¢] sc indurated slopewash. . . I
ﬁ SYR 5/6 Light olive brown
massive clay with
? 26-0% CH ad mottlas 2-5Y 5/4
- ; _ Y?Ilc:nmis.l":h b‘;_o\vn _massir e
=1 211 % CH clay w issaminate Light olive brown massive T
‘ carbonate. 10YR 5/8 c'gy with rad motties
” . 22:3% CH and disseminated
16 -9 % ’ Mottled yallowish red & carbonate and calcic
° ’ CH gray clay. 5YR 4/8 feldspar. 2-5Y 5/4
-2 " L Olive clay & complotaly 2 o
’ 15.2 % CH weathered rhyodacite.
s #25Y 6/4
‘ Light olive brown
. massive clay with e
25 162% ’ CH  disseminated carbonate =g
’ & feldspar. 2-5Y 5/6 7.9%
’ Light brownish gray
-3 ’ completely weathered 3 -
.—I SC  rhyodacite.
& : . 10YR 6/2
% Light brownish grey
completely weathared
| 5.8 7'9% SC  rhyodacite. st
10YR 6/2 7-5%
Fﬁ Checkeod by Drawing No
5-5 Matras Lo 4'9 Matras I5S/A16/6859
J/.' VB | 18 ot 1)
To accompany Raecord 1972773
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VERTICAL SECTION OF AUGER HOLES 32, 33, 34 AND35

Metres
Grou Py .
symbpl Description Description 0 -
Pale brown sandy
M Pinkish grey gravaelly
silt. 10YR 7/3 gl e o
Yellow concretionary 0-5

ironstone gravel.

Mottied red, grey & 2-5Y7/8

CH yellow heavy clay.
10YR &/4
) Mottled red, grey and
yellow tat clay with 1
disseminated carbonate
and feldspars.

Light olive brown
mdsuvc clay with 10YR 5/6
CH disseminated carbonate
and foldspar. Pale olive massive clay 1-5
2-5Y 5/6 with disseminated
carbonate & feldspar.
5Y6/4
Light brownish grey 2
sc mplgmwmv?chaa:"ed completely weathered
rhyodoc- Q. rhyodac: te.
10YR 6/2 10YR 6/2
25
NO.34 NO.35
Motras 15/7/71 Grou —_— Grou . Motras
—0 M.C. }.vmhpe_ Description xy_ms.o_l Description 0
. Pmlush ray sandy
l " Pinkish grey concrotionary "l" ML i, R 712
7-0% | GM ironstone gravel
—0-S | 7-5YR 712 CH Red clay 2:5YR4/6 °'5-1
| I
%4 CH Reddish yellow sandy
L r‘ Pale yallow concrationary clay. SYR 6/8
1 101% / GC ironstone gravel. Light yellowish brown 1 —J
1 2-5Y 774 sc clayey completaly
9‘ waathered rhyodacite.
= . .10YR 614
’ Reoddish yellow completely
—1-S ’ Olive yollow massive SC weathered rhyodacite. 1-5 =~
19-3% ’ CH clay with disseminated 7-SYR 7I°_
° ’ carbonate & feldspar.
’ 2:5Y 6/6
| 2 ‘ 2 -
< Pinkish grey complataly
15:8% A CH weathered rhyodacite
7 & gray heavy clay. SYR 7/2
~2-5 ﬁ 25
ﬁ Light yeollowish brown
completely weathered
7-8% ( sc rhyoduc?’e.
» o 10YR 6/4 -
7-3% %
3-7 Matres

Chackad by | Drawing

/7(/ PVE jglA)b/ 359'

Ta mneramanny Dacard Q727X
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APPENDIX 3
Motreos . NO.38 Matras
1SI7N Group L e 22771714 Grou 5. o e
—0 ue symbol  Description M.C. 3 mgol Descriptiop
3% ML F;ir;k;s: glr;y sandy siit. 7-0% M ML :rg:: ;7:dy silt.
. L ]
; : Ygllowish red indurated
8:0% GM Light grey concretionary ‘7 slopewash containing 50%
L o5 ironstone gravel. 10YR 7/2 10-9% GC ironpsfonc .concrotimsgup to 05—
M°|'|"°d,'fd',9'"-‘md /‘ 2 cm; slightly clayey. SYRS/8
yellow fat clay wi v
21.-7% CH  dissaeminated carbonate 16-6'/- CH Brown clay. 7-5YR 5/6
and feldspar. r, L‘igm b_r':wr:’i_sh grey r'n%ssivc
- .59, ay wi issaminate —
! Q¥R Sre 155 r‘ o :urgonulo & foldspar. 2°5Y 6/2 L
Olive yellow massive 6:5% sc  Light gray compiotely
cla w_:yth grey mottles -A waathgred rhyodacite.
23:5% CH and dissemingtad ? 2:5Y712
carbonate & feldspar. /
L 15 2:5Y 6/6 / 15—
Completely weathered 5.9%
rhyodacita. /
— / Light brownish grey completaly
/ SC waathered rhyodacite.
‘4 10YR 6/2
% -
7-2'/-
a‘
5-7%
ﬁ Purple complataly weathered
’ SC  hyodacite. 10R4/3
s o
> v
3-6'/0 H
? s g
] g .5

Checked by|Drawi

4/ PUB

n No.

I55/A15/859
{10 of 11)

To accompany Raecord 1972/75.
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| APPENDIX 3
VERTICAL SECTION OF AUGER HOLES 38. 33 AND 40
Matras NO.38 NO.39 Matras
_ 23/11N Group int} 23/ 7111 Group D ioti —
© “ne [Javmne Deserintien MC. [Jaxmpey “eEecintien 0
Light brown sandy siit.
10.7%[Ml sM  Anuvium. sl "" ML 7.5YR 6N
“ Mottled rod and gray
.20
05 L é CH  Clay. 10YR 6/ 05
L. 1 1 .J
Matres NO. 40
M.C. . symbol 3
6-1% glll ML
Motiled grey and yalliow
9-6% CL  lcan clay. 10YR 6/8
—0-5 Mottied grey and yellow
14-1% CH  Clay. 287 514
f Light brown clayey
1 71 %l SC indurated slopewash,
7-SYR 6/4
=15
- Brown completely
&7% SC wecathaered rhyodactte.
7-5YR S/8
25
3
&S%
L35
Purple completaly
& 1% waatherad rhyodacita.
10R &/3
7-3Matras

Chackad by jDrawing No.

,J(ZPVK 155/A16/859

(11 of V1)

To accompany Record 1972/73
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APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 3
Unified Soil Classification: GM

Description: Pinkish grey silty concretionary

ironstone gravel

PARTICLE SIZE DISTRIBUTION CURVE

CLAY f— siuT *

B.S.SIEVE 200 100 S2 25 1% 7 36 U8 L 1%

SAND *— GRAVEL—"

100[™
80
2 /
@ /
2 3
N sor
w //
w 1
; 40 ,/ |
§ REFERENCE
o Sample No.1
20
o e A A A A e A a a8 e
2 4 6 0 20 6001 02 06 1 2 & 6 10 20 40

PARTICLE SIZE — MICRONS |

PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
! . ti Sample No.
Somple No Location Indax ‘ p
1 Augar hole 34 (015 -0-76m)
Lower Liquid Limit |25
Lower Piastic Limit |16
Plasticity Index 9
Linear Shrinkaga 5
Assaessed CBR 22
Test by Drawn by Project Gcologi;'
J.K. and L.P. M.E. TP ok o,
Calculations by Checked by | . To accompany Record Droawing No.
:91/5
T K. ZK/ and 7V 1972173 155/ A16/860 (10f12)
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APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 5
Unified Soil Classification: SM
Description: Pinkish grey indurated slopewash

PARTICLE SIZE DISTRIBUTION CURVES

PARTICLE SIZE — MICRONS

cLAY € SILT e SAND 4— craveL —
B.S.SIEVE 200 100 52 25 1w 7 316 8 36 1% 3
00— — i * T
=8
80
(L]
z
(73]
<
a 60
REFERENCE
w
3 —.—.— Sampla No. 1
; ............ Sampie No. 2
w %0 e—— — Sample No. 3
(8]
5 . ~———— Sampla No. &
a - ~=eee=-  Sample No. S
20 w—=—-— Sample No. 6
—eee Sample No. 7
0 i i . N N i el o
2 A ) 10 20 60 01 02 04 1 2 &L 610 20 4O

PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location I Sample No.

redax 1 2] 3]&]S5]6]7
! Test pit 1 {046 -0-76m) Lower Liquid Limit |18 |20 |28 |25 |20 |20 |19
2 Test pit Vv (107 - 1-37m)
3 Tast Pl' 2 (2‘3 - Zl.kml Lower Plashc Limit (14 14 16 |15 |13 |14 14
4 Test pit 2 1152 -1:83m) Plasticity Index | & |6 i12/10|7 |65
5 Auger hole 16 (183 -2:76m)
6 Augar hola 3 (2:2Y - 2:84m) Lingar  Rhriokage 213 61516 |63
7 Auger hole 81{ 213~ 4.28m) Assessed CBR 23|21 2020 |20 (23|25

Test by Drawn by Project Geologist

J.K. and L.P. M.E. /Q (/ { Brothk

Calculations by

by
T K. ‘K& ana PYB

To accompany Record Drowing No.

19721/73

I1SS/A167 860 (20t12)
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|  APPENDIX &4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 6
Unifiéd Soil Classification: SC

Description: Brown clayey indurated slopewash

PARTICLE SIZE DISTRIBUTION CURVES

cLAY [€ SILT —¢——— sanD —f¢— GraveL —)]
B.S.SIEVE 200 100 S2 25 14 7 316 38 34 1%
100f— — - =T
80 9L
2 /;
3 W
o 60F 7,7 REFERENCE
o A Sample Nol ———
< 7 No2 —-—-
5 40 — No3 -=--=--
= ” No4
w B
-8
20
o . NS SR RN
2 4 6 10 20 6001 02 04 1 2 & 6 10 20 40

PARTICLE SIZE -~ MICRONS

PARTICLE SIZE — MILLIMETRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location Sample No.
: Indox T213]a
| Augor hole 16(2:13~2-76m)
Lower Liquid Limit |36|36 |34 |30
2 Auger hole 28(0-91—1-68m)
Lower Plastic Limit |47 |7 |17 117
3 Auger hole 2(0-53-0-99m)
) Plosticity Index |9 (1917 {13
4 Auger hoie 23(0-6il- 0-9Im)
Linear Shrinkaga (Il |10]| 8 {6
Assessed CBR 15114116 |18
Test by Drawn by Project Geologist
J.K.and L.P. asg ﬁ o Btk
Calculations by Checked by To accompany Record Drawing No.
K. //( and P18 1972173 155/A16/860 (3 of12)
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APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 8
Unified Soit Classification: SC

Description: Completely weathered rhyodacite

PARTICLE SIZE DISTRIBUTION CURVES
CLAY f—— st *

SAND

—*—— GRAVEL ———>|

B.5.SIEVE ° 200 100 52 25 % 7 316 38 34 1%
'Wr - . A A
80
(L]
z
@
<
o 50#
w :
(L)
= : REFERENCE
z 40 7 ,
w A2 S = Sample Nol
= 2V, ——- Sample No2
% R - Somple No3
20 ,}/,’ ---- Sample No4
o A A i A A A — s . e e
2 46 10 20 6001 02 04 1 2 & 6 10 20 40

PARTICLE SIZE — MICRONS |

PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location Sample No.
Index 12 13 |a
| Augar hola 2 (3-:05-7-35m) —
Lower Liquid Limit [34|36 |33 |28
2 . Augar hole 3i(2:36-4-9Im) -
' Lower Plostic Limit {17 |18 |16 |iI8
3 Auger hole 24(0 84-1-83m)
Plasticity Index 1718117 |10
4 Augar hole 16(2-76 - 3-35m) ]
Linear Shrinkaga |9 {10 9 |6
Assessad CBR 22 |20 22 |23
Test by Drawn by Project  Geologist
J.K. and L.P. asg P VM/&VC
Calcuiations by Chockad by To accompany Record - Drawing No.

J. K.

!,ﬁ and /D\’B

1972173

ISS/IA16/860 (&L of 12)
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APPENDIX &

RANGE OF PARTICLE SIZE AND PLASTICITY

PERCENTAGE PASSING

SOIL UNIT

9

Unified Soil Classification: SC

Description: Grey clayey sand

PARTICLE SIZE DISTRIBUTION CURVES

CLAYF———— SILT

SAND *——- GRAVEL ——]

¢

PARTICLE SIZE — MICRONS |

B.S.SIEVE 200 100 52 25 % 7 316 U8 36 1%
00— - - . >
.””
80 .
4
l"
soL £
I/
’,
/
/
40 — REFERENCE
F " «==- Sample No. 1
—— Sample No. 2
200
OJ _— A - - - Y a2 1 ' l a e
2 4 6 0 20 6001 02 04 1 2 & 6 10 20 &0

PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location i Sample No.
: Indox B
| Auger hole 20 (1-75-2-06m) ;
. Lower Liquid Limit |46]S3
2 Augar hole 19 (076 -1-07m) :
' Lower Plastic Limit (2018
Plosticity Index 26 | 35
Linear Shrinkage [10 12
Assessed CBR 14 | 12
Tast by Drawn by Project Geologist
%.K. ond L.P. M.E. P Mt

Calculations by

Chgckad by

T. K. | j;ﬁ{.

ana Sl

To accompany Record | Drawing No.
1972173 155/A16/860 (Sof 12)
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APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 10

Unified Soil Classification:

SC

Description: Red clayey sand

PARTICLE SIZE DISTRIBUTION CURVE

CLAY f——— siuT e SAND He— GraveL —
B.S.SIEVE 200 100 52 25 % 7 316 36 34 1%
& . : . "
60
Y /
E .
(V23
<
o 60}
w /
(L)
= P
Z 40
w
& - REFERENCE
W —— Sampla No.1
20
o A A £ a2 s e 2 e a a e
2 & 6 10 20 6001 02 04 1 2 & 6 10 20 40

PARTICLE SIZE — MICRONS

| PARTICLE SIZE — MILLIMETRES

LOCATION OF SAMPLES OTHER PARAMETERS
k ; ti Sample No.
Sample No Lfcc on _ Indax ‘ p
1 " Auger hola 26 (0-23-0-91m)
Lower Liquid Limit |29
Lowaer Plastic Limit |16
Plasticity Index [13
Linear Shrinkaga | 6
Assessod CBR 19
Test by Drawn by Project Goo,l)ogis'
7.K. and L.P. M.E. -, [roed
Calculations by Chockad by D To accompany Record = | Drawing No.
K K oana Uk 197273 15S/A16/860 ( 60f12]
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APPENDIX &4 -

RANGE OF PARTICLE SIZE AND PLASTICITY

PERCENTAGE PASSING

SOIL UNIT M
Unified Soil Classification: SC

Description: Red frigble sandy clay

PARTICLE SIZE DISTRIBUTION CURVE

CLAY f—— sut * SAND *——omveu.—){
B.S.SIEVE 200 100 52 25 % 7 316 WS 34 1%
00— P . \ =
s /
6o} /
/] .
40
/ REFERENCE
—— Soample No.t
20 :
oL__. . oo
2 4 6 10 20 6001 02 046 1 2 & 610 20 40

PARTICLE SIZE — MICRONS | PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location Sample No.
Index :
1 ~ Augor hole 2S5 (0-38-091m)
' ' Lower Liquid Limit |44
Lower Plastic Limit |19
Plasticity Index 2s
Linear Shrinkaga 1
Assessad CBR 15
Test by Drown by Project _Gaologist
J.K. and L.P. M.E. - ﬁ(’/‘@,\,&.ﬂmu(,
Calculations by ' Chockaed by )' To accompany Record Drawing No.
TK. Cana YR 1972173 1S5/A16/860 (70of 12)
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. APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

PERCENTAGE PASSING

SOIL UNIT 12
Unified Soil Classification:' SC

Description: Red heavy sandy clay

PARTICLE SIZE DISTRIBUTION CURVE

' CLAY f—— siLT ¢

SAND

—e— GRavEL —)]

PARTICLE SIZE — MICRONS

B.S.SIEVE 200 100 52 25 % 7 316 S 34 1%
100[~ Ea— . > .
80 /]
soL / ;
40
" REFERENCE
SampleNo | —
20 ;
0 A A e r A" A 2 Y Y 2
2 L 6 10 20 60 01 02 04 )1 2 & 6 10 20 40O

| PARTICLE 'SIZE — MILLIME TRES

LOCATION OF SAMPLES ' OTHER PARAMETERS
1 . ti : L " Sampla No.
Somple No Location Frdéx ; p
Test Pit  4(0-46-0-76m) ' N
. Lower Liquid Limit (54
Lower Plastic Limit |20 {
Plasticity Index |34
Linoar Shrinkage |2
Assessed CBR 10
Test by Drawn by Project Geologist ‘
J.K.and L.P asg P //&..—otv-/gl’blj—
Calcutations by Checkod by ) To 6ccomp'ony Record Drawing No.
I. K. /jc and FVB 1972173 155/A16/860 (80f12)
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RANGE

BLAR f—— sid

APPENDIX &

OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 13
Unified Soil Classification: CL

Description: Red to mottled red and yellow
silty and lean clays

PARTICLE SIZE DISTRIBUTION -CURVES

LB SAND —s¢— GRAVEL —]

B.S. SIEVE 200 100 S2 25 1 7 36 U8 34 1%
1007 ' ' A ~- #;-_ - > '
/ 5
D4
L L7
o© 80 ,'/7
v v .
2 -~
a so}ﬁ : <
w // REFERENCE
2 ...... Sampl¢ No.
z 40 - Sompie  No.
o —:=. Sample No.3
Y L~ = Sampie No. &
20
oL . R 5 T
6001 02 04 1 2 & 610 20 40

2 4L 6 10 20
PARTICLE SIZE — MICRONS | PARTICLE SIZE — MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Locoation - o Sample No.
: Index 112 371 ¢
1 Augar hoia 19 [0:30 - 0-46m ). = '
Lower Liquid Limit |39 |42 )41 |47
2 Auger hole 16 (0-30 - 0-99m) '
’ ‘ Lower Plastic Limit {14 |14 |14 |15
3 Auger hole 2 {01S - 053m) . , )
. Plasticity Index 25{28 |27 {32
4 Auger hole 17 (0:69 - 1-07m) : :
Linear Shrinkaga |1 [12 [ v1 |13
Assaessed CBR 8 [10]{10] 7
Test by Drawn by Project Geologist
J.K.and L.P. M.E. Vn 4_J(f7 r//
Calculations by C?kod by . To ‘accompany Record : Drawing No.
T K. G H and )k 1972178 “1SS/A16/ 860 (90f12)
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RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT 14
Unified Soil Classification: CH
Description: Mottled grey and yellow red

PARTICLE SIZE DISTRIBUTION CURVES

APPENDIX &

clay of high plasticity

CLAY f——— siut 4 SAND F— GraveL —
B.S.SIEVE 200 100 52 25 1% 7 316 38 34" 1%
i A s G
_:' /Af
80 L .
© Ar L
o Gc /,7‘_-:-
w = ~ REFERENCE
3 ----<- Sample No.1
o 40 Sample No.2
w
o -=..2= Sampie No.3
w — —=Sample No.L
. ’ <. Sample No. S .
0 i ; Y

2 46 W0 20 6001 02 04 1V 2 & 610 20 40
I'

PARTICLE SIZE — MICRONS

PARTICLE snz‘e_— MILLIME TRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location Indg , Sample No.
' : e  Lngax NERERIE
1 Augor hola 20 {0:15-0.46m)
. ‘ Lower Liquid Limit {71 Iss |62 |59 |60
2 Augar hola 17 (0:38- 0-61m) - . s e
: ' Lower Plastic Limit [25|18 |23 |21 )22
3 Auger hola 28 (0:46 - 0-91m) g
. Plasticity Index 37 {3
4 Augar hole 13 (0:84 - 1:07m) : ; . T pe e e
s 3 t Shri 4
s Augar hole {8 (0-46 - 0-76m) LTOQ,' hrmkogf 17 |16 |16 113 |16
Assessed CBR S|6 |1 6]7]6
Test by " Drawn by Project Gaologist
1K and L.P. M.E P Y, A
Calculations by Chockad by Dy > To accompany Record Drawing No.
T K. 4K ana FL 1972473 1551A16/860 (100t12)
- s sl
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RANGE

SOIL UNI
Unified S

Description:

PARTICLE SIZE DI

1 APPENDIX 4

OF PARTICLE SIZE AND PLASTICITY

T 15
oil Classification: CH

Mottled red; grey and yellow
heavy c¢lay

STRIBUTION CURVES

 SAND :": GRAVE L ———a|

. Je
CLAYF——— SILT ¥

B.S.SIEVE 200 100 52 25 & 7 3M6 38 36 1'%
1001 oot e WP .
,“;; //‘
. 2=
ool , =l
z Tz
n
2
& 80 REFERENCE
s 1 1t 1 1 e Samp!e No.1
= ~— Sampla No.2
Z 40 : 4 — — Sample No. 3
= —.—.—Sample No. 4
g ?Tnplr :o.z
. — s — ]
20 AL
° A ‘l. a A ¥ A —d A A e Y o
2 6 6 0 20 60 01 02 0% 1 2 & 6 10 20 4O
PARTICLE SIZE — MICRONS | PARTICLE SIZE — MILLIME TRES
LOCATION OF SAMPLES ' OTHER‘ PARAMETERS
Sample No. Location thd Sample No.
e - hoen 1[2]3]«[s s
1 Auger hole 20 (0-46- 0-91m) '
: ¥ Lower Liquid Limit [73 |67 | 69 |65 |69 |70
2 Auger hole 36 (053 - 1.07m) :
. Lower Plastic Limit. 22 12312 22
3 Auger hole 32 (0-61 - 1-07m) ‘ 2 2|
) Piasticity .Indaex L7 4S5 6643 4
4 Auger hota 19 (0:46 - 076 m) Y . . “8 8
, Shei
s Augor hola .32 (0-30 - 061 m) L?:\aor hrinkage (18 (16 (18 [1S 1S |16
6 Test pit 6 (061 - 0:91m ) Assassed CBR |1 | a3 ]a]e |6
Test by Drawn by Project Gaologist )
1K and L.P. M.E. D | st diroea
Calculations by Chaeckad by To accompany Record . Drawing No.
T K. ¢ ~ and f L 1972/73 155/A16/860 {11of 12)
~7 o -
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APPENDIX 4

RANGE OF PARTICLE SIZE AND PLASTICITY

SOIL UNIT

16

Unified Soil Classification: CH

Description:

Massive olive fat clay

PARTICLE SIZE DISTRIBUTION CURVES

CLAY f——— st %(

SAND ——-*— GRAVEL ——31

B.S.SIEVE 200 100 52 25 % 7 3016 3/8 3/4 1%
00 — * T
80 = L
© = e
z 2
)
<
o 60
REFERENCE
‘C—,’ ————-- Sampte No.?
< Sampla No.2
5 (1] .oo.....Sample No. 3
g — ——Sample No. &
& —-w.— Sample No. 5
20 —..—Saomple No. 6
’ o S A A e A A A r A e
2 L 6 10 20 6001 02 04 1 2 & 8 10 20 40
PARTICLE SIZE — MICRONS | PARTICLE SIZE — MILLIMETRES

LOCATION OF SAMPLES OTHER PARAMETERS
Sample No. Location Ind Sample No.
ndex 1[2]3]s]s]e
1 Test pit 3 {0:91-1-22m)
Lower Liquid Limit |87 |77 |75 73 (64 |78
2 Auger hole 13 (0-23 -0-84m ) =
Lower Plastic Limit (2424|2523 (2924
3 Auger hote 21 {069 -0-99m)
Plasticity Indax 63|53 [S0{SO |SS |54
4 Auger hole 22 (061 =152 m)
: Shrinke .
5 Auger hola 32 (1°07 - 1-98m). Linggr SHunkdgn |8 N |13 {3 1918
6 Augar hoie 17(1:07 - 2-29m) Assaessed CBR 213|313 (|2 (3
Test by Drown by Project Gaologist 4
7K. and L.P. M.E. ) fde e
Calculations by Chacked by To accompany Record Drawing No.
R Y
J. K. and /) 1972173 I55/A16/860 (12 of 12)




6000
LT
_— | CBR. Summary
]
: Extrapolated Unsoakéed Soaked
: | | 0-2 penetrations COme ¢ tfort
'St ctive effor
5000 u (ft.1b./cu. ft.) |°°:2%0 | 36250
[ Z/I Dry Density before soaking 128 128
ol (1b./cu.ft) :
Corraected . .
) . Moisture Content before 9 9
-o‘ | | 01 pom'rohonsﬁ soaking (%)
‘00# + Moisture Content after N.A. 10
. | soaking (%)
° L Swell (% of initial height) N.A. 04
c T
2
a ' CBR at 0.100” penetration(%)| 140 173
. ; o
% | CBR at 0-200" penetration(%)]| 144 15§
a 1
c
° I
1g’zm:o -+ :
= | Compaction Summary
: Maximum Dry Density 126
1 ( 1b./cu. ft.)
1000
' | Opt. Moisture Content 8
| (%)
20108
0

1
T APPENDIX 5

] 01 02 0: 4 .
" Penetration (?nche%f 08

CALIFORNIA BEARING RATIOQ

Dry Density in Lb/Cu.Ft.

COMMONWEALTH. OF AUSTRALIA
BUREAU OF MINERAL RESOURCES

PROJECT
TUGGERANONG FREEWAY STAGE I

140 5
\“‘ :
e
A CALIFORNIA BEARING RATIO
% : _
\‘3,& AND MODIFIED COMPACTION
?
RESULTS
\<° Soil Unit Location .
P Al \C & Test Pit 1
= ) &'\;, (0.46-0.76 m)
/ \ \‘\’,'r Description ‘
120 f =, Pinkish grey indurated slopawash
Tested by Calculations by
J.K.ond LP JK.
Drawn by Clnckod by
. ME, z . and P‘ /Zf
110
o 5 0. 15 Supervising Geologist K
Moisture Content in % of Dry Weight :

MODIFIED COMPACTION

Drawing No.
155/A16/861 (10110)

To accompany Record

1972173
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‘¢ 120 « ¢

8000 = | APPENDIX 5
v *slookqd\ CBR. Summary
T
:' 5."2"_?@7\'3'.2?@ Unsoqk?d Soaked
Soakad ) Compactive effort
w000 A (ft.b./cu. ft.) |°5280 | 58280
! Dry Density before soaking 126 127
!I (1b./cu. ft)
II Moisture Content before ] 8
/! soaking (%)
4000} . Moisture Content after N.A. 10
_ I - soaking (%)
° H Swell (% of initial height) | N.a. 01
[ =
> 4l
E | o gf"";:;:,‘foﬁons CBR at 0.100” penetration(%)| 120 122
3000 : H— _
-2 | ¥ [l CBR at 0-200" penetration(%)| 150 164
a - }
c | H
S 1t
52000 -
° | .
= /1 | Compaction Summary
l l i ’
II II Maximum Dry Density 126
noo|! (Ib./cu. ft.)
1000 —ff————H
| Opt. Moisture Content 8
/ ! I o
9 | il (%)
T ) | L
| ¥ -
I L[ Correctad zeros
0 | [ ]
() 05

0-1 0-2 o; 04
Penetration (?nchesl

CALIFORNIA BEARING RATIO

140 =

b

e
\&.
i \o_
\¥;:

7

130 — X

Dry Density in Lb/Cu.Ft
rd
Ve
pa 1
(5

- COMMONWEALTH OF AUSTRALIA
BUREAU OF MINERAL RESOURCES

PROJECT- -
TUGGERANONG  FREEWAY STAGE I

CALIFORNIA BEARING RATIO

AND MODIFIED COMPACTION
RESULTS

Soil Unit Location
S

Test Pit 1
{1°07- 137m)

Description
Pinkish grey indurataed
slopewash

Tested by Calculations by
JK.ond LP J K.

Drawn by Checked bY
M.E. ; " and VB

100

0 15

5 10
Moisture Content in % of Dry Weight

MODIFIED COMPACTION

Supervising Geologist

To accompany Record | Drawing No.
1972173 I15S/At6/861(20f10)



6000

s)

piston (pouhd

Load on

Dry Density in Lb/Cu.Ft.

3000

e
8

1000

3\
y | APPENDIX 5
j /— extrapolated
g CBR. Summary
UmookAf/' Unsoaked Soaked
Soak Compactive effort
(ft.b/cu. ft) [°°:2%0 | 58250
¢
o-z‘giﬁﬁf'ffmn Dry Density before soaking 128 i28
| : (1b./cu.ft)
: Moisture Content before 9 9
| soaking (%)
1 Moisture Content after N.A 9
| soaking(%)|
: Swell (% of initial height) N.A. Nil
[ :
4 : CBR at 0-100” penetration(%) 72 - 72
[
: CBR at 0200 penetration(%)| 100 100
L
corrected

Ol pendtration

oo SN

\\\‘

.\\
(O R SR

1] _corrected
|_—t— zero

i !

01 0

.2 o. o.l. .
Penetration (?nches) 05

CALIFORNIA BEARING RATIO

Maximum Dry Density 128

Opt. Moisture Content 9
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CBR. Summary
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 5
Description Pinkish grey indurated slopewash
Location Test pit 1 (0-46~0-76m)

B,s_s,evsozoo 100 52 36 25 14 7 316" 38" 34" 1y,
100 oo
P S
A
90 = /ll'
v //
A7 A
“ &
it i

70 X
; A7 /f /
- g / 7
/ & / e
RO 4 . -
Vi

[
o

PERCENTAGE PASSING
2
0
\ N
~N
N N

%0 . S0 < W SRy
L / / REFERENCE
/’,// r R ' ——~- Bafore compaction
¥ // ......... Atter 1 cycle %
/ —.—- Affer 2 cycles
20 — ﬂ Idaal grading limits
/ - { appendix 7 )

10
0 | 1 1 L I i JL J{
L) 10 20 [

01 02 0¢ 06 1 2 6
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PARTICLE SIZE DISTRIBUTION CHART

OTHER PARAMETERS
Before | After ;ﬁu After | Aftar
Indax compaction|1 cycla [2¢cycies|Icycles bcyctes
Lowar Liquid Limit 18 18
Plasticity Index 4 &
Assessad CBR 23 23

-* 1 cycle 1s equivalent to a compactive affort of $6,250 ftt Ibs /cu ft (274500 Kgs m /o)

Tastad by Drown by Projact Gaologist
J.K.and L.P M.E.
Calculations by Chacked by To accompany Record Drawing No. ]
JK. | 1972173 I155/A16/862 (10of 10)




APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 5
Description  Pinkish grey indurated slopewash
Location Test pit 1 (107 = 1:37m)

"
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Lowar Liquid Limi? 20 19
Plasticity Index 6 S
Assessad CBR 21 21

* 1 cycle ts equivalent to o compactive affort of 56,250 1 Ibs /cu ft (276,500 Kgs m/m’)

Tasted by BDrawn by Projact Gaologist
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Calculations by Chacked by To accompany Rgcord Drawing No.
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 5

Description  Pinkish grey indurated slopewash
Location Test pit 2 (1-52- 1-83m)
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¥ 1cycle 1s equivalent to o compactive affort of 56,250 ft ibs /cu ft (274500 Kgs m/nf)

Tasted by Drawn by Projact Gaotogist
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Calcutations by Chacked by To accompany Record Drawing No.
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 5
Description  Pinkish grey indurated slopewash

Location Test pit 2 (213 - 2-4Lm)
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-
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3 1cycle 1s equivalent to a compactive affort of $6,250 1 s /cu tt (274500 Kgs m/of)

Taested by Drawn by Projact Ggologist?
J.K.and L.P M.E. .
Calculations by Chacked by To accompany Record Drawing No.
J. K. 1972173 I55/7A167862 (4 of 10)




APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 8

Description Purple completely weathered rhyodacite

Sub-unit 8A

Location Combined samples from uugér hole 14
(4:57-6-40m) & auger hole 16 (2-76-3-35m)
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 8 Sub-unit 8B

Description Yellowish red completely weathered rhyodacite
Location Test pit 4 (1:22-1-52m)
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CHANGE

SOIL UNIT 8

APPENDIX 6

OF INDEX PROPERTIES AFTER COMPACTION

Sub-unit 8

Description Greenish yellow completely weathered
rhyodacite
Locatian  Test pit 4 (2:29 - 2:59m)
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

soiL uNiT 10

Description Red clayey sand .
Location Test pit 5 (0-46-0-76m).
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

soit unit |
Description Red friable sandy clay
Location Combined sample from several probes

around auger hole 25 (0-38-0-9Im).
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APPENDIX 6

CHANGE OF INDEX PROPERTIES AFTER COMPACTION

SOIL UNIT 12
Description Red heavy sandy clay
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ATFPENDIX 7

TECHNICAL NOTES

(a) Assessment of the California Bearing Ratio (CBR)

Assessed soil CBR values are used in the A.C.T. to calculate gravel
pavement thickness. Values can be calculated from plasticity, particle size,
and linear shrinkage parameters; three different equations (1, 2, 3 below) all
derived empirically from experimental CBR results, can be used (NCDC & CRBV).

Values calculated for fine-grained plastic soils approximate to true
values but for coarser soils there can be large discrepancies., LEquation 1 (see
below) gives erronously high results for coarse-grained plastic soil so for these
BEquations 2 and 3 were averaged. For all other soils the average value obtained
from the three equations was taken as the assessed CBR,

CBR = 4.5 + (20.0.01bd - a(0.2 + 0.005¢) )2 R R E T E R}
18

that portion of the percentage smaller than 75 microns
(passing No. 200 sieve) which is greater than 35 but does
not exceed 75 expressed as a positive whole number from 1
to 400 '

b = that portion of the percentage smaller than 75 microns
(passing No. 200 sieve) which is greater than 15 and does
not exceed 55 expressed as a positive whole number from 1
to 400

¢ = that portion of the numerical lower liquid limit greater
than 40 and not exceeding 60 expressed as a whole number
from 1 to 20,

d = that portion of the numerical plasticity index greater than
10 and not exceeding 30 expressed as a whole number from 1
to 20,

where a

mquation 2:

CBR = 10%
where x = (1.668 - 0.00506a + 0.00186b - 0.0168¢ - 0,00385bc)
and a = percentage <420 microns

b = percentage < 75 microns

¢ = Linear shrinkage expressed as a percentage.

CER = 10¥ 5
where y = (1.886 - 0.0143d - 0.0045a + 0.00515(1292)- 0.0000456(1292)
~ 0,00372) :
and a, b, and ¢ have values as used in Formula 2,

d = plasticity index

e = percentage smaller than 2.40 mm



(b) Ideal Grading Limits

Ideal grading limits in Appendix 6 are drawn through points derived
from the Talbot Equation, i.e.

d\xX
where
p = percentage, by weight, sﬁaller than any particle
size d
d = particle size

maximum particle size

X = an exponent

The exponent x is a function of the particle shape and its lower
and upper limits are usually taken as 0.25 and 0.40 respectively.

If a particular soils' particle size distribution curve is within
its grading limits, as determined by the maximum particle size; then it will
compact very close to the maximum compaction possible depending on how close the
value of x for that soil lies to the value 0.33.
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APPENDIX 8

GLOSSARY OF SELECTED GEOMORPHOLOGICAL TERMS

A HORIZON:

BASE LEVEL:

B HORIZON:

GROUNDSURFACE:
K CYCILE:
LANDSURFACE:

PEDIMENT:

PEDIFLAIN:

PEDOLOGICAL:

PHASE:

PODZOLIC:

PRAIRIE SOIL:

RED EARTH:

SCARP:

- Zone of eluviation. The uppermost zone in the

goil profile from which soluble salts and
colloids have been leached and in which organic
matter has accumulated.

The theoretical lower limit to which erosion
can proceed, :

Illuvial horizon. Lower soil zone enriched by
deposition or precipitation of material from
the overlying A horizon, '

The materials, soils and surfaces rélating to
one K cycle,

The interval of time covering the formation, by
erosion and/or deposition, of a new groundsurface.

Erosion surface representing a ground level in
a landscape.

Gently inclined planate erosion surfaces carved
in rock and/or soil, generally veneered with
fluvial and colluvial deposits and occurring
between mountain fronts and valley basins.

A plain, widely extending, usually alluviated,
formed where pediments coalesce (the peneplain of
the arid cycle).

The scientific description of soils.
Period of time.

A s0il which has a strong differentiated profile
with contrasting A and B horizonsy 1light grey-
brown sandy silt changes abruptly to red-brown,
yellow-brown, or mottled fine sandy clay to -
heavy clay.

Uniform soil with weak profile differentiation,
strong biological root influence throughout.

Soil that shows gradual vertical differentiation
from greyish brown sandy silt to reddish brown
fine sandy clay or light clay.

A steep slope which is the active zone of
erosion along the margin of a landsurface.



SOIL FROFILE

TABLELAND:

TRUNCATE

A vertical section through a soil showing the
various layers. ’

A flat or undulating elevated area.

To cut the top from.
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