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- EVALUATION OF
LIGHTWEIGHT AGGREGATE RAW -MATERIALS
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ABSTRACT

Forty-five samples of cla¥; shale and slate,
collected within the Adelaide metropolitan area and
elsewhere in South Australia were submitted for fir-
ing -tests to determine their suitability for the ma-
nufacture of. lightweight aggregate.

Four samples, from Cherry Gardens, Eagle Quarry,
Mintaro Slate Works and Gilburn Brick Works, displayed.
excellent bloating ability and were submitted for com- .
pressive strength tests to determine their suitability
for lightweight concrete.

The shale or slate material from Eagle Quarry,
Mintaro Slate Works and Gilburn Brick Works gave very
promising results.. Reserves of these materials ate
probably large.

Untreated fly-ash from Port Augusta power station
is unsuitable for lightweight aggregate production.

Other bloating clays and shales in South Australia
are listed.

gNTRODUCTION
Lightweight aggregate is generally defined as any §olid‘materia1 in-
cluded within a concrete mix weighing less than the conventional sand, gravel

or crushed stone. The three major types of lightweight aggregate are natural,

bzpfoduct and manufactured. Natural lightweight aggregates are those derived from

naturally occurring materigis such as pumice and volcanic ash. Byproduct light-
weight aggregates are principally derived from combustion processes involving
coal or coke and include foamed blast-furnace slag, cinders and cqke breeze.

The third class of lightweight aggregate is manufactured and includes expanded
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vermicultite, perlite, clay, shale and slate. The scope of this report is limited
to manufactured lightweight aggregate and in particular to expanded clay, shale and
slate.

When certain argillaceous rocks are heated to incipient fusion, gases are’
liberated which become trapped in the semi-fused or pyro-plastic mass, causing it
to expand and«giving it a cellular structure. This phenomenon is known as-bloating
and has always been a bane to manufacturers of ceramic products, who must ensure
that bloating of their ware does not take place during firing. For bloating to
occur, some mineral or combination of minerals must be present that will dissociate
or react to liberate a gas at the moment when the mass of clay or shale has fused
to a melt sufficiently viscous to prevent the escape of the gas. By no means all
clays and shales possess the chemical and physical properties necessary to fulfil -
this condition. A fuller discussion of bloating is given by Riley (1951).

Investigations on manufactured lightweight aggregate have been carried
out by the Department of Mines and the Australian Mineral Development Laboratories
since 1959 (Hosking et al., 1960; Oliver, 1961; Madigan, 1963, 1964, 1966, 1967
and 1968). These investigations have been summarised by Nichol (1970}.

The purpose of the present report is tp'desgribe results obtained after
further sampling of possible raw-material sources for manufac%ured lightweight
aggregate mainly from within the Adelaide metropolitan area,

Samples were collected intermittentily by the writer between October,

1970 and November, 1971. Laboratory testing of clay and shale samples was carried
out by D.R. Ashworth and D.R. Jones, Materials Technology Section, The Australian
Mineral Development Laboratories. The results of laboratory testing (Ashworth

et al., 1971) are presented in this report. Investigations to determine the effect

of lightweight aggregate on the compressive strength of the concrete cylinders
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was carried out by W.R«-Ridgway, School of Civil Engineering - Materials Testing
Laboratory, The South .Australian Institute of Technology. The results of the con-

crete cylinder strength tests are also presented in this report.

SAMPLING AND RESULTS
Preliminary

A reconnaisséhce sampling programme was devised to compliment an earlier -
programme reported on by Olliver (1961). The combined programmes test the main
argillaceous elements in the stratigraphic sequence in the Adelaide area. 1In
addition and wherever possible samples were collected from existing and 0peréting
quarries. Sample locations are given in Table I (Plan No. 72-263) and shown along
with the sample locations from the earlier survey (Olliver op cit) on plan No,
71-181. Rock samples were chidpped from quarry faces and occasionally from natural
outcrops and. wherever possible unweathered and representative samples were obtained.
Clay samples.were collected by channel sampling from quarry and roadcutting faces
except for one.sample, A214/70, Cherry Gardens black clay, which was taken directly
from a clay stockpile. A sample of fly-ash from the coal-burning power generating
station at Port Augusta was provided by the Adelaide Cement Co. Ltd.

The following is the procedure &sed by AMDEL for teséing~the bloating
properties of the samples:-

. ""The: clay samples were . dried in an oven set at 105°C to zero moisture
content, jaw crushed to approximately %-inch size and pulverised to approximately
30 mesh (BSS). Representativé samples were moistened with water and 3/8 to %~
inch pellets were hand formed. = The pellets were thoroughly dried before flash
firing. The shale and slate samples were jaw crushed and specimens of each material -

passing %-inch and retained on 3/8-inch screens were used for flash firing.
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"Initially 38 samples were flash fired for 15 minutes at 1 200°C in an
oil-fired muffle kiln (see plate No. 22109) and sorted in preparation for further
testing. Samples:of those materials which had just started to bloat or had not
bloated, were flash fired for a furtherzls minutes at 1 25006, while those which
bioated satiéfactorily or over bloated at 1 200°C were put aside for further
testing. After visual abservations of the bloated materials, further firings of
selected samples were made at temperatures in the range of 1 120° - 1 280°C to
determine bloating temperature limits and range. T@e remainder of the samples
were only flash fired for 15 minutes at 1 250°C as experience has shown that
materials which do not bloat or show signs of bloating at 1 250°C either do not
bloat or do.not produce a satisfactory lightweight aggregate. In addition it was
found that information on bloating temperatures and in particular optimum bloating
temperatures obtained from flash firing, bore only minimal resemblance to those
required to produce a satisfactory product in later operations'.

Table I (plan No. 72-263) shows the results of the above firings. Of
the 45 samples tested, 8 bloated sufficiently to warrant further investigation,
However, two samples A211/70 and A212/70 are both from Eagle Quarry and therefore
may be considered together. Sample A236/70 was omitted from further testing
because the.sample location lies close to Para Wirra Nationai'iarkn; It is mentioned
here in the event that exploration reveals the same material in a more acceptable !
location. Sample A1112,/70 was cmitted from further testing because the sample.
location lies in the Tapkey.Hill shale which has already been thoroughiy examined
in previous investigations (Olliver, 1961, Madigan, 1963, 1964, 1966, 1967 and 1968).
Sample A1112/70 was the only sample to bloat out of 8 collected in the area of"

Linwood Quarry (A213-222/70 and A1110-113/71).
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Secondary
Of the five:deposits shown by the preliminary trials to be potential
sources of material for the manufacture of lightweight aggregate, three were
selected for secondary testing. Seven,samples; A1099-1105/70 were collected at
regular intervals along the shale,face exposed on the approach~road to Eagle
Quarry. Fourisamples,<A1106-1109/70 were collected at regular intervals across
the quarry face.at Gilburn Brick Works. Five samples A1114-1118/70 were collected:
at regular intervals across the quarry.face at Mount Lofty Quarry. These 16 repre-
sentative samples were processed in the same way as the preliminary trial samples
and flash fired for 15 minutes at 1 250°C.
Table II (plan No. 72-264) shows the results of the above firings. At
Eagle Quarry, the acceptable material is limited to the hard, blue-grey shale,
of which there appears to be large reserves exposed to the east of the weighbridge.
At the Mount Lofty Quarry the material is highly variable and when fired yields a
barely acceptable product. This locality was.therefore omitted from further testing.
The primary and secondary trials thus indicated four localities from

which bloating materials could be obtained in a commercial operation.

Tertiarz

For .the .tertiary trials, bulk samples each of about 1 tonne were collected
from the four localities indicated by the primary and secondary trials.

The ‘materials for pilot production were processed by AMDEL in the follow-
ing manner:-.

""The clay sample, A47/71, was dried, jaw crushed, pulverised to approxi-
mately 30 mesh.(BSS} and then pelletised to give ‘a range of sizes from approximately

3/16 to 3/4-inch, using a revolving inclined disc with a water spray attachment.
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The pellets were dried. The shale samples A44/71, A46/71 and A48/71 were jaw
crushed to apprdXimétely 5/8-inch and screened with the aid of a screen shaker to
give two sizings, minus % plus 3/8-inch and minus 3/8 plus 5/16-inch. The fines
were stored.

'""Pilot production was carried out.in a rotary calciner, a schematic
diagram of which .is shown Sn plan No. S.9828 and plate No. 22110. The calciner
consists essentially of a steel cylinder (18 inches (0.46 metres) 0.D., 8% inches
{0.22 metres) I.D.)) 11 feet (3.35 metres) long, 1i?§dvinternally‘with refractory
bricks. The speed of rotation could.be varied between 3 and 10 r.p.m. by means
of a motor driven gear train. The angle of the cylinder could be altered between
0 and 5 degrees.by an adjustable support. The burner was of the 'Nu-way" type
(Model No. 4) and was equipped with primary and secondary compressed air supplies.
The oii (distillate) was injected by gravity feed from a constant head tank. The
aggregate was .fed .into the input end of the calciner by means of a vibratery hopper
which cculd be adjusted to give different feed rates. During the production of
bloated aggregate the temperature of the hot zone was measured with an optical
pyrometer (Optix-Pyrc-Weck, GmbH, Hannover).

"In order to minimise clinkering and ringing (see plan No. S9829), sand
was introduced with the shale aggregate into the 'kiln. "It waé;found that only a -
small amount of sand adhered to the bloated product. The residue was easily removed
by screening on a %-inch mesh sieve'.

Table III {plan No. 72-265) shows the results of the pilot producticn
trials. The four samples gave satisfactory products and no difficulties were ex-
perienced in processing the materials. The pelletised clay, A47/71 formed an «

excellent product having a bulk density of 1.02 gcm"3

and was strong. .Of the shales,
sample A48/71 and the minus 3/8, plus 5/16=fracfion of sample A44/71 gave the best

products being well rounded and light. The remaining samﬁies bloated well but the
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bulk ensity might be too high (1.17 - 1.24 gcm‘3) when compared with the acceptable

values given by thé Building Research Station (1970), (0.33 - 0.96 gcm-sj°

CONCRETE.CYLINDER TESTS
Having established that satisfactory lightweight aggregate can be produced,
the investigation was extended to determine the compressive strength of concrete
cylinders made from-the‘lightweight aggregate formed. In order to compare the results
with those obtaiﬁed.by Madigan (1967), the'same‘rat}o of coarse to fine aggregate
and the ratio of water to cement was used throughout the investigation.
The Australian Standard A168-1971 gives values of grading for coarse.

(3/4-inch) aggregate (see Table IV)..

TABLE IV GRADING FOR COARSE AGGREGATE (3/4')
AND SIZED AGGREGATE (%'") - AUSTRALIAN

STANDARD A168-1972

B.S. Mesh Size . Graded Aggregate (3/4'") Sized Aggregate (-3/4"+3/8")

and Number Percentage by Weight Passing Percentage by Weight Passing

13" , - \ . . o=

1" 100 I -

3/4" ' 85 - 100 100

I, - 90 - 100

3/8" 25 - 55 0 - 45

3/16" ‘ 0 - 10 0 - 10

No. 7 . o0- 0- 5

No. 200 0 - 0 -
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Ne Australian specification is available yet for the grading of fine
lightweight aggregate. The grading and proportion of coarse and fine aggregate

was therefore prepared according to previous work (Madigam, 1967) as set out in

Table V.
TABLE V GRADING AND ﬁROPORTIONS OF COARSE AND
. FINE AGGREGATE USED IN CONCRETE TEST PIECES
Coarse Aggregate -1n to  +3/8" 75%
-3/8" to +3/16" 25%
Fine Aggregate -3/16" to  +16 Mesh 45%
-16 Mesh to  +52 Mesh 40%
-52 Mesh to  +100 Mesh 10%
-100 Mesh 5%
Sized Aggregate .. . = -3/4" to  +3/8" 100%

The grading of the coarse aggregate was prepared by using a vibratory

sieve (-1 inch to +3/8 inch, -3/8 inch to +3/16 inch). The remaining coarse
aggregate was then jaw crushed and the fine fraction (-3/16 inch tb +100 mesh)

prepared by sieving in the same manner.

Australian Standard A168-1971 specifies the maximum dry loose weight
Zlbfftg) for coarse, fine and combined fine and coarse aggregate as shown in
Téble VI using thelequipment laid down in the Standard. Accordingly, the necessary
metal cylinder having about one cubic foot volume was constructed and calibrated.
in the prescribed manner and the unit weight for each fraction measured, the

resuits being given in Table VI. The combined coarse and fine fraction weight
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could not be carried .out due to special processing required before mixing of

the aggregate.

TABLE VI COMPARISON OF UNIT WEIGHT

OF SAMPLES WITH STANDARD

‘ Dry -Loose Weight in lb/ft3

Maximum as per

A168-1971 A211770 '7°A214/70.. A214/70 "A226/70 A228/70
; _ : (siggiersigég ey ; '
Fine Aggregate . 70 . 48 <. - LT 36 64 64
Coarse Aggregate: 55 46 35 34 46 52
Combined Fine and 60

Coarse Aggregate

The proportion of Portland cement, fine aggregate, coarse aggregate

and the water/cement ratio used in this investigation and as previously employed

by Madigan (1967) are given in Table VII.

TABLE VII - PROPORTIONS OF PORTLAND CEMENT, FINE AND

COARSE AGGREGATE AND WATER/CEMENT RATIO:

By Volume . By Weight

. (Cubic Yard) (1v)
Portland Cement g 1.00 1,23
Fine Aggregate 1.82 1,06) ratio of fine to
Coarse Aggregate 2,75 1.00) coarse 2:3 by volume

Water to cement ratio = 0.57 (weight basis).
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The method of mixing of the concrete was such that the coarse aggregate was
mixed with water until just damp. The fines and cement were then mixed dry and added
to the damp .coarse material. Water was then added in the specified.amount. In con-
trast with Madigan (1967) it was found that diffieculty was encountered in obtaining
a homogenous mix as the coarse and fine aggregate tended to segrggate in the moulds,
which led to.a considerable spread in compressive strength values for some of the
aggregate tested.

The cylinders were cast in three layers and rodded by hand with fifty strokes
per layer except for sample A47/71, coarse aggregate 5n1y, where 25 strokes per layer
were sufficient. for the very mobile mix. Cylinders were stripped from moulds 24 hours.
after casting and were cured in a fog-room. Sulphur compound was used for capping.

The measurements of slump, density and compressive strength after seven and

twenty-eight days aging are given in Table VIII,

TABLE VIII: PROPERTIES Of LIGHTWEIGHT
AGGREGATE CONCRETE

C@mpressivs Strength
)

Sample. ‘ (1bf/in Density Siump
S ‘ flb/ftz) ;
7 day 28 day
A44/71 1 850 i 200 102 Nii
: , 3 250
A47/71 700 900 75 Nil
" 450
“ » 600
A4T7771 500 650 65 8"
(Singie Size) 800
550
A48/71 2 550 1 850 98 Nil
o : 2 900
2 800
AdB/T71 1 850 2 550 105 Nil
2 000
3 000
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The maximum compressive strength values determined were about the same
found for previous tests and agree well with published values obtained . for natural
aggregate. . The .results also show a wide spread of compressive strength.values for:

the individual materials. An examination of the test cylinders reveals that segrep

gation of the fine‘and.pﬂarse;aggregatecﬁﬁxnnxnnnuzxxﬁeanatﬂhe1owerwvalues appear

to be associated with poor mixing. The cylinders which gave high compressive strengths
show much less evidence of segregation and these values are considered as being

typical and indicate the potential strength which may be attained if precautions are
taken with mixing and prevention of segregation.

The lightweight aggregate produced from the clay (sample A47/71) gave un-
expectedly low.compressive strengths and examination of the concrete cylinders indi-
cated the presence of holes and poor packing, presumably due to. the spherical nature
of the coarse aggregate.

Table IX shows the concrete strengths obtained from test cylinders cast in
the same manner and with the same mix as above but substituting 'sténdard' natural .

aggregate for the lightweight material.

TABLE IX: COMPRESSIVE STRENGTH OF - 'STANDARD'

AGGREGATE CONCRETE

Sample Age Compressive Strength Density
(days) . (1bf/in2) (1b/£t2)
(STANDARD AGGREGATE) 7 4 050 146
28 5 350
28 5 300

28 5 300




- 12 -
For further comparison Table X shows the range of values obtained from tests
on various expanded clay and shale aggregates published in the Building Research Station

Digest (1970).

TABLE X: COMPARATIVE VALUES

Aggregate o ‘Typical Density - - Dry Density. of . Compressive Strength
Range Concrete.
Expand clay/shale  20-60 1lb/ft> 45-1 100“1b/ft> 290-9 000 1bf/in’

It can be seen that there is a wide range of values obtainable, but the
values for both clay and shales tested in this project fall well within this range.

Further work would be required to determine such factors as sulphate con-
tent and water absorption, and the effects of water to cement ratio on compressive

strength.

THE DEPOSITS

Cherry Gardens (see plate 22111)

Suppiies of clay and "shale" for roofing tile productipn'are?obtained from
pits established at Cherry Gardens, 21 kilometres south-southeast of Adelaide. The
quarry is operated by W. Benbow and Sons Ltd. for Wunderlich Ltd.

The plastic black clay which was tested in the present investigation was
taken from.a stockpile built up by the operator alongside the shale workings. This-
black clay is.an alluvial clay, up to 7 metres thick which occurs along . the valley
floors and creek -beds in the vicinity of .Cherry Gardens. Drilling of the clay deposit
on sections.783.and 786, Hundred of Noarlunga is described by Russ (1968). The
quarry operator reports that he has been unable to locate further supplies of this

clay for his own use.
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Eagle Quarry (see plate No. 22112)

Quartzite used as natural aggregate is obtained at Eagle Quarry, 12 kilo-
metres south-east of Adelaide on Sections 922, 935 and 946, Hundred of -Adelaide. The
property is.bounded on the north by the Princes Highway. The quarry.is operated by
Quarry Industries Ltd.

The Undulya Quartzite (formerly Stonyfell Quartzite), which is the unit
being quarried is cﬁt to the north and northwest by an east-northeast, west-south-
west trending portion of the Clarendon-Ochre Cove Fault. Across the fault and jux-
taposed against the Stonyfell Quartzite, are phyllitic argillites of Sturtian age.
The latter material was sampled and the hard blue-grey shale which outcrops near +
the weighbridge on the quarry access road found to be suitable for lightweight
aggregate manufacture. Reserves of this material are unknown but oan be seen to be
large. The quarry operator has indicated that, in time, the blue-grey shale will

be quarried as waste material to permit access to large reserves of quartzite rock.

Mintaro Slate Works

(see plate No. 22113) -

High-quality slate, once used f0{ Adelai?g city pavements and now used in
the manufacture of billiard tables has been produced at Mintaro/since 1891. The
workings are located 1.6 kilometres west of Mintaro, about 110 kilometres north-
northeast of Adelaide on Sections 178 and 307 Hundred of Clare. The quarry is operated
by the Mintaro Slate and Flagstone Co. Ltd.

The Mintaro Slate is a bluish-grey fluvio-glacial siltstone.of Sturtian age
and belonging to the .Burra Group of sediments. Reserves are enormous and large si:
supplies of waste and .off-cut material already exist in the spoil heaps at the Mintaro

Slate Works.
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Gilburn Brick Works.

(see‘R;ate No. 22114)

Highly weathered phyllite shales used in a clay blend for .brickmaking are
obtained at Magill.Brick Works, 8 kilometres east of Adelaide on Section 849, Hundred
of Adelaide. The quarry is operated by Gilburn Brick Co. Ltd.

The weathered shales of Torrensian age are yellow-brown in colour. Reserves

are uncertain but probably large.

SINTERING OF FLY-ASH
A sample.of fly-ash from the Port Augusta power station .was examined to
establish its. potential as.a ssource of material for lightweight aggregate manufacture.
Initial experiments.were carried out on pellets produced by moistening the fly-ash
powder, all.of which was .less than 300 mesh, to obtain a semi-plastic body and.rolling
by hand to.form %-%.inch pellets. These were dried at 105°C and fired at different"
temperatures .between 1 000 and.1 200°C in 50°C increments with a 15 minute soak at
each temperature.
Examination of the fired pellets indicated that they were
hard and strong. In all cases a brown exudation was present after firing which appeared
to originate.from.the interior of the pellet leaving-a hollow liéhtweiéht.sphereo
The fly-ash does not produce a lightweight aggregate as a result of the normal bloating
mechanism.
| A more detailed investigation.of this material to determine a method of
benefication-for.the,production of'lightweight aggregate may be wo?ghwhile {cf. Boux,
1970; Morris, .1970; Brzakovic; 1970). However, this is net‘considered,te.be warranted
at the present .time because Adelaide Cement Co. Ltd. ére,using present available

supplies of the fly-ash as an additive in their produce.
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OTHER BLOATING CLAYS AND SHALES IN .SOUTH AUSTRALIA . .

A.thordﬁgﬁ.perusal of departmental published and unpublished files has
revealed that other bloating clays and shales occur in South Australia.:.They have
been listed-in .Table XI (see plan No. 72-266). AWhere appropriate, a reference
source has been.cited. The National Clay Register referred to in the table is an
unpublished .compendium, compiled by the Australdan Mineral Development Laboratories,
of Australian .clays which have been examined for their physical, chemical and
ceramic- properties. ;

The materials’.listed on Table XI (plan No. 72-266) are noted only for
their ability.to.bloat. Their potential as soibirces of material ‘for lightweight
aggregate manufacture is unknown. In addition the nature and extent of reserves are

unknown.

SUMMARY- AND CONCLUSIONS

Bloated.clay, shale and slate is of value in the construction industry as
lightweight aggregate in a concrete mix.

Test firing of forty five clay shale and slate samples from the Adelaide
metropolitan.area and elsewhere in South Australia has permitted the selection of
four potential sources of raw materia1~fof‘1ightwéight aégregaéé manufacture,

Black .alluvial clay of Recent age from Cherry Gardens produces an excellent
bloated product on .firing. However the bloated material appears to be fairly weak
in a concrete .mix .and is therefore of limited value. Reserves of black clay in. the
Cherry.Gardens area are uncerfain though probably small.

Adelaidean shale or slate from Eagle Quarry, Mintaro Slate Works and
Gilburn Brick Works produces well bloated products on firing. The bloated materials
are fairly.strong in a concrete mix giving compressive strength values of about

3 000 lb.,f/'in2 as compared with about 5 300 lb.,f/in2 for a similar concrete mix
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employing conventional natural aggregate. .These bloated materials produced concrete
having densities.in!fhe,range 98-105r1b/ft3 as compared with 146 lb/fts‘fmr.a similar
concrete mix“empldying.conventionalvnatural‘aggregate. Reserves of all .three materials
are large. .At Eagle Quarry the blue shale wi11>be quarried as overburden in future
intended quarry development. At Mintaro Slate Works large quantities of waste; slate
are available .in present stockpiles. At Gilburn Brick Works bloating shale can be
obtained from the ydperating quarry.

The rock formations sampled are extensive in the Adelaide area and likely
to provide many sources of lightweight aggregate raw material in addition to those
outlined in the present report.

Fly-ash from Port Augusta power station would not produce sujtable light-
weight aggregate without costly benefication.

Other clays and shales in South Australia which are known to bloat are

recorded.
Ist August, 1972 : ** DOUGLAS NICHOL .
DN IA GEOLOGIST

NON-METALLICS SECTION
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22109 Lightweight Aggregate Project. Oil-fired Muffle Kiln. AMDEL -

22110 Lightweight Aggregate Project. Rotary Calciner. AMDEL.



JA214/70 Cherry Gardens Black Clay

OGEEE)

22111 Lightweight Aggregate Project. Sample A214/70, Cherry Gardens Black Clay.

22112 Lightweight Aggregate Project. Sample A211/70, Eagle Quarry.



A226/70 Mintaro Slafe Works

00

22113 Lightweight Aggregate Project Sample A226/70, Mintaro Slate Works.

00

22114 Lightweight Aggregate Project. Sample A229/70, Gilburn Brick Works.
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DEPT LASB. LOCALITY INFORMATION FIRING IN THE RANGE /120 - /1280°C REJECTED
L SAMPALE \SAMPLE FLASH FIRING AT /200°C FOR /5 MINUTES FLASH FIRING AT /250°C FOR A5 MINUTES BIOATING TEMPB | TEAIP  |OPTIATUM FIRING COMMENTS or RECOMMENDATION
NUMBER\NUMBER| HUNDRED SECTION OTHER LIMITS (°C) \RANGE(CL 7EmP (°C) ACCer7eD L
A204/70| CE 3802 | Macclestield | #6883, 4884, 5009 | Halletts Quarry : Littehompron No# bloated Not bloated Rejecreo
A205/70 |CE 3803 | Macclestield | 4883, 4884, 5009 | Hallertrs Cuarrry = Litteharmnplon Mot blooted Mot bloafed Resecled
A206/70\CF 3804 | 7orlunga 55 Roaa! cutting = Tonghkitho —Mour? Jorrers Road| Mt biated Not bloarted Rejected
A207/70|CE3805 | Talunga 6397 Newbolols clay : Birdwood Quarsy Mot bloated Not bloated Re jecred
A208/70|CE3B06 | 7&lvrgo 6397 Reoqlymix clay. Biraowood Quorsy Not bloa Fed Not bloarled Rejecred
A209/ 70\CE3E0 7 |Orrkoparrga /90 Onkaparingo Brick Co.. Clay Fr# Not bloareo No?t bloa teo/ Rejecled
A2/O/ 70 |CE3808 |Onkaparmgo 197 Orkaparirrgo Brick Co. ' Rock No? bloared —_— /200 — — Sample Fired or /200 °C— whole samphe orsinfegrarted or sfandmq 17> amr Rejecred
A2/l/ 70 |CE3809 | Adelare 922 Eagle Quorry: Crorers Sust storting Yo blof Poorly blooted ond starting fo Flow 1200 - /280 80 7250 Good' somple. lorrg rorge Accepred |Recommendea for delaed festing -AI099~/05/70] and puot procdction rvn A<4/71”
A2/2/70 |CE3E/0 | Adelale 222 Lagle Quorry. Croférs Jus?t starting Ibrib»baf Poorly bloated aral Slarring 7o fHw /200 - /280 80 /250 Good' sample . forg ronge [ Accepred |Recommended for deforfed fesliing ~A/099 - /105/70% and pilol prodluction rum AL/ 7
A2/3/70 |CE38// | Acleloricle 172 Moun? Lotty Quorry . (Gilburn Brick Co. L) | Just starting fo bloat o E— 1200 - /240 30 /220-/230 |Gooo sample : short range Accepted |Recommended for detoiled festing - ANl - 1118/ 70™
A214/70 |CE38/2 | Moorrtvmgar 782, 765 Cherry Garderns Quarry Bloared - good proauct Brared /20 ~ /220 100 7”70 Exceller? Somple . long ronge bul reguired tharough orying ond prehreasnny Accepred |Recommerndaed For pifol prodiuctior rurm—ALZ/7/ *
A2/5/70 |CE38/3 | Noarlvrga 782, 785 Cherry Gardens Quarry Nor bloated No# bloored Rejecred
A2/6/70 |CE3E /4 | Noarrivrngo 782, 785 Cherry Garalerns Quorry A MoF bloorea WMot blooted! ejecled
A2/7/70|CE 3815 | Noartunga | 782, 785 Cherry Gorders Quory No? blocrted Not bhlated Rejecrea
A2/8/70 |CE 38/6 Noar/urngo 2/5 Linwood Guarry ™ Aaron Sorme specinens bloaleq-mixed sampole — /1760 - /200 <0 /1/80 Mixe sample . Starbng 7o flow a’ /200°C Rejecreo
42/9/ 7O|CE 38/7 | Noarr/urngor 2/5 Linwood Gluorry  Morior Some specimens bloafeo/- mixeo samphe —_— V60 - /200 <40 //80 Moxeo’ somphe .’ Some maremal not Moaled allf60°C, same over bloored o’ /200°C| Fejecrea
»4220/ 70 |CE38/8 | Moarr/ungo 2/5 Lirnwood Guarry - Morsor JSust storting rfo bloot Litte charrge From /200°C firing - poor prodiuc? ara Fising /260 - /280 20 — Starting fo bloart art /P60°C . melting of /280°C Rejecrea
A22//70 |CE38/9 | Noar/lunga 2/5 Linwood Quarcy. Marwor Sore specimens blooted or aisimtegrofed/—mrxed somple | — N 70 - /200 3o - Mixed . some specimens disinfegrafec on stymaing i ar Rejecter
A222/70|CE 3820 | Noarlunga 2/5 Linwood Quarry @ Marwor Some specimens bloated or o/isinfegro’ed -mmxed samphe H60 ~ /90 30 — Mixed = some specimens disintegrated or Stording in air Rejecreo
A223/70|CE 382/ | Yorals 5459 George Denfors Quorry . Golderr Grove Nof bloared Not bloated Rejec/ed
A224/70 |CE 3822 | Yarole 5459 George Derforns Quarrcy. Golderr Grove Nor bloated No# bloared Rejecred
A225/70|CE3823 | Yotola 5466 Dreckows Fit, Gollerr Grove No? bloared No? bharted Re jected
A226/70|CE 3824 | Clare /78,307 Mintaro Slate Works ' Mirnfaro Very well bloated -_— 1140 - //80 S0 /760 Reasonable somple —good produc’ Accepted | Racommendlea for pifo? proatcton rum— A48/7/”
AZ27/70|CE 3825 | Jelicoe <o/ S A Portard Cemen?t Quarry . 7rwro MNo# bloared Mot bloated ) Re/jecreo
A228/70{CF 3826 MurrooZoo 3 Abarnddnea Shale GQuarcy . Gow/ler Just starting fo Yoo’ Booteos /1230 - /270 <0 7 1250 No/ well bloated & sticking ot /250°C Rejec/ee
A229/70|CE3827 | Acelaide 849 Gilburr> Brick Works . Magifl Rood Starting fo bla? o Bloo fed /2/0 - /260 S0 /230 Reasorable prodvct ond fair rarnge LAccepled |Recommenaed for aeforifed resting —A/06 '//09/701* arral piforf proo/uctiar rure A4€/7/ 4
A230/70|cE3628 | vatalo S/ Ansteys Hitl Clay Prt No? bloorteo! No# bloored Rejecred
A23//70|CE 3829 Yo Yo /o 55/2 Shole Workirrgs . /Ve km. rortt of Ansteys Hill | No# bloated No? bloarteo Rejecled
A232/70|CE 3830 Yoto/lo 5633, 5632 |Quarry Walustries Plont NP9 . Teo Tree Gully |Just starting fo bloot Foorly blooled and storting fo Flow /220 - /250 30 /230 Starting 7o Flow ot 1250°C . pot well blooted Rejectes
A233/70|CE 383/ Yo oo 5633, 5634 |Quarcy /roustries Plont N°9. 7éa Tree Gully |Just storfing fo blo? Foorly bloaled ard storfing Fo fow /250 ~ /270 20 — Starting fo Fow ot /250°C . melfing ot /260°C Rejecreo
AZ34/70 C£.3832 Yo/a/o S449 Poltons Frf . Ore 7ree Hril/ Mot bloored No? brareo Rejecred
A235/70(CE 3833 | Murro Poro 3262 Ore 7ree Hill Chyy PrF (Aboroamed) Mot bloarted No# bloorrec! Rejecred
A236/70|CE 3834 |Murro FPoro /646 Rood/side cutting rear Aera Wirro Mational Aark | Just startng fo blal Blooteo /220 - /300 8o /260 Reasonable prodvcl. long range : tending fo sick o 411k Accepred’ | Rejected ake fo closeress fo Pora Wirva Nalronal Pork
A237/R7 CE 3835 | Murro Puro| 5276, 3263A Quarrsy rolvstries Aot N7 . Soisbory Jus? stariing fo Hoal FPoorly Hoareo ormal Skrxrting fo Flow /1220 - /1290 40 . o NMo? a good’ blgrea prooic’ Rejec’ear
A238/7D|CE 3836 | Willvrnoo /008 Willurga Slofe Quarcy .~ Wittiwrgo we/t/ blooreo —_ 1150 - //80 30 /7170 Reosonable appeoromnce buf lacking i Srreng/h Rejectea
A247/70|CE 3846 — Tregolory Pt /0 mikes north of Whyatts | Mot boled - Not bloarteo Rejecred
4248/70|CE 3647 | Moorcoroo 254 Roooisrae cotting - Moculto Towmship No? bloated No? bloarteo! | Rejected
A249/70|CE 3848 | Nuriooroo 682 Copper— Clay - 7ole Prospect Quarry No# bloared Not bloated Rejecred
A/110/70| CE 389/ | Noarrlurga 215 Linwood GQuarry . Mearior No? bloated, mixed/, ahite froction very refoctory Rejecred
A/111/70 |CE 3892 | Noorlurga 2/5 Lirwood Quarsy - Morsor Mixed sarmple, some st bloated, coula Foake higher femp. Rejecred
Al//12/70|{CE 3893 Noar/vnga /96 Rooo/s/ae cutting - Wesrt OHMHollorarn Hill Bloared, goo fexture , strong, Lghtly oobering Accepfed |NoF recommenaled for firther fasting. 7apley Hill shote (See fex))
A///3 /70| CE 3894 | Noarlungo /90 Roodsiole cutting = Last OHallorar Hill Over bloarted, karge cells, Sguarhng, aalberirxy Rejecrec
ALS51/7/ | CE 3940 | Aolelaiore |/0504,/057, 905 Stonytel Quarcy (Quarcy /novstves) Poarly bloofed, gkvssified , Flowrng , oahersing Rejec’ed
Al52/71 |CE 394/ | Aoleloicfe |/050A,1057,905 | Stonyfell Quarry (Quarsy /ndlvstres) Foorly blooleo, glossified, Rowing, adhering Rejecled T A BLE T
A/53/7/ | CE3942| Acleloic/e |/O50A,/Q57,905 | Stonyfel/ Quarry (Guorry /nalvstries) Foorly bloaled, gl SSiRe, Flowing , adkhering Rejecred _—

DEPARTMENT OF MINES~-SOUTH AUSTRALIA

* Detolecl festing somple pumbers — see TABLE 1T Compiled: 245/ | LIGHTWEIGHT AGGREGATE PROJECT |0t/ Ay 972

1T Bulk somple nurmbers —for piot prodluction run - see TABLE T Drn. 75 | CKd. A COUNTY ADELAIDE Drg. No. 72'263
RESULTS OF PRELIMINARY TRIALS Ho




OEPT LAB. OCALITY INFORMATION - REJECTED
SAMALE | SamPLE Loc FLASH FIRING AT /250°C FOR /5 MINUTES or RECOMMENDATION
NUMBER| NUMBER| HUNDRED | SECTION OTHER ACCEPTED
A/O 99/70 CE£ 3880 | Aote/orrate 9o fagle Quorry - Crofers Brooled, lightly adhering, strong, good fexrure,good proauc? | Accepleal | Recommendes 7 prlol proavclion rvr A44/7/"
AI100f70 | C£388/ | Adelaiate 922 Logle Quarry - Crafeérs Bhoorec, lightly oarering, srong, good Fexrure, good prodvc’ Accepreq | Recommencled for pilo? proatuctorr rur AXL/7/ 7
A1/01/70 | CE3882 | Actelorate 922 Lagle Guorry - Crofers Bloared, lghlly acherring, Ry good prodtuc’ Rejecrfeo | —
A//OQ/ 70 |C£E3883 | Acrelasale Q22 fagle Quorry. Croférs Bloafed, LghTly aoahering, fawrly good produc? Rejeclfed | —
A//03/70 |CE3EEE | Aolesorrate 922 tagle Quorry . Craférs Broaled, Ightly cothering, very Fire fexlure, four proavc? Rejecreo | —
A//02/7D | CE 3885 | Actelarye 922 Logle Quorry . Crafers Complerely Fosed , glass,iea, Flowrg Rejecleo’ | —
S I 4
A//OE/70 | CEISEE | Adlelor,ore 922 fogle Quarry. Crafers No# bloo feal Rejecreo | —
f
A//06/70 CEIBE7 | Aoeloroe &L9 ! Grlburr Brvck Works . Mogil/ Ro Bloarleal, gooo! fexlure , good proatuct Accepled |Recormmernded for pio? prodochor rvr A46/ 77
— - —
A//O7/70 CEIEEE | Actelaroe 849 Gitburrn Brick Works: Mog/l/ R Bloared, very fire fexlure, strong., good prodtuct, ighHy aathering| Accepted | Recornmended 1or prfof production rusm /446/ 77
A//O&/?O CE 3889 | Acle/aioe E19 Grlburr Brick Mbris: Mag// Ro. Bloaled, gooo’ fexture s8frong, good prodiuct, /19htly aatbering | Accepred | Recommerndea for pro? prodfuction rur A46/ 77 4
7
A//0.9/7D CE£ 3890 | Aoleloiote BF9 Gitborr Brick Works : Mag:l/ R Bloaled, Fre fexlfure, gooo proocl Accepleo’ | Recommernded for prio? proouctiar rvm AL 6/ 77
A///4/ 70 |CEIBIS | Acte/aiate /72 Mour? Lofty Quorry . (G//burr) Brick Co. Lﬁz) Mixed sample , some jus? bloarled,, covldl foke Argher Femp. Accepreo L —
,4///.5/ 7V | CE3896 | Ade/a/oe V4 Mour? LorYy Cuarry . (G//burn Brvck Co. lfo’) Bloating , just storting o bloo’ Accepfeo’ | —
ANE/70 |CE3897 | Aclelaicle N72 | Mount Lofty Quarcy - (Gilburr Brick Co. LIl) | No# bloated! Rejected | —
/4///7/70 C£ 3898 | Adefaroe 772 Mowurt LofYy Ouar/y.'(c-;//bu/‘r) Brick Co. Lfoj No? bloareo’ Rejecrear | —
A///@/ 70 | CE 3899 | Aoe/a/ofe 72 AMoun? LorYy Quarsy (G/'/burw Brrick Co.l I‘Dj Mixed sample , sorme yus? bloaled/, covla foke furgher fero. Rg/‘ec)‘eo’ -

1 Butk somple rnumber for pibf procuction rurm
see TABLE I/
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OERPT LAB. LOCALITY INFORMAT/ION
SAMPLE | SAMPLE SIZE FRACTION | 7EMP(PC)  |BULK DENSITY REMARKS
NUMBER| NUMBER| HUNDRED | SECT/ON OTHER irrch) (gcm™3)
A44/7/ |CE3B09 | Adlesoricre 922 Fogle Quarry & Crofers |-/ fo +¥8 | /250 -/270 /17 Sora irjection, good proouct
-3E S +Im /270 - /280 /09 Sora wnection, good product
} i . i} R
A47/71 \CE38/2 | Noorlunga | 782, 785 | Cherry Gorderns Quarry ; ~sa A 8 //60 - /200 /02 Excelter? prodc?
_ . . | D N
ALE/7 | CE3822 Clore /178 , 307 | Minlaro Sharte Works = Merrtoro -2 o 3k /230 - /240 /- 09 Sara/ injectiorn, very good proauct
~Ya8 fo +5%e /260~ /270 /08 Sond jrjecton, very good proouvc’?
A4E/7/ | CE3827 | Actelasate 829 Gilburr Brick Works.: Mool Rel |-/2 A »36 /280 - /1300 124 Sanc’ injection, good proaduct
{ — T
~Ys fo *5% /90 - /200 //9 Sona’ 1rjectiorn, good proovc?
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OERPT

SAMPLE - — COMMENTS REFERENCE
NUMBER MHUNDRED SECTION O7THER
Aa3/60 | yoras 2106 S k. S.E. of Solsbory bloar e/
|
A/043/6/ | Moariongo 79 Noarfungo wel bhoo feor Othver (7961). Modigor (4965, /966)
A///J/ 6/ Fort Adelosde 1072 Wingfiely , L/ /e Foro area well bloareo O///rerﬂgé‘/)
A3455/6/ Yor foror /04 Gronge broarted Moogar (1962, /96.3)
A3L58/6/ |For? Adelacle| 3070 Winglield, Little Poro oreo bloor teo! Mod,gar (7962, /963)
A2028/67 | Hanets L 489 Raway curting poordy bhoted
e
A2285/67 | ——— — / k. wesr of Pandurro H.5. poorly  bloorea
A8/E/68 | Forngo 232 Bork of River Murroy bloarfeo Cloy Regrsrer Seriof N° 582
Ad/9/ 68 AFortho ! /7 ChFF face on River Murray bloa feo Clay Regrster Serval/ N® 583
i -
A&?// 68 —_— _— Cournly Harmley . shore of Loke Werry Wesr severely bioared C/qy Regrster Sera/ N°585
|
A/075/68 BYrh 465 Railway reserve we/) bloored
A5 66/ 69 AMilne 3000, 300/ | Roaalsiale cutting befveer Fwo seclions severely bboaleo’
PSS 70 Yatoks 845 Christies Sand Ply. LId. Sample form setting pif bloo tes Jones (7971)
P/20/70 Wiltunga 403 Snapper FPoint. Sea ClFF in recreotor reserve bloos/ec Jores (/97/)
AL98/7/ Ramsay 85, 96 | Surveyor Point: Forke Pemirmsulo well blooteol | NMchol (7971)
A264/7/ Weltongo 38/ ClFF Fface ot Blonche Foin? we// bHroareo Choy Regrster Seria/ V° 62/
A266/7/ _— Anabama Hill, bore ARLO, 20-37" bloarteo Clay Regrster Serwo/ Mo 623

TABLE X[
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