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nuultn of hboratcry teutins of whcﬁed drill core
- umploa. carried out by the mma and Local Government Dep-
artment, are prasented, Those aupport an earlior recommons

‘datien for trial pits,

Large qulnes.e:lu of ﬂanc. aome of n;) to ene ton size,
~ are required for comtrucucm projacts nsochtaé with & pro-
~ posad expmun of the works of augawa Saxt Ltd. neay Fort
Augusta,

Ruu!t: of dimmi drilling and tonntge «cmws were
pwnnted in a previous report., (Hiern :;_96&). A sufficient
volume of stone was pmved but doabu. ware ez‘pwsnea u to -

) whm:hor blocks of the reguired dimaions eould be won and
whatnar the rook could phyaieany reaut the action of sea water,
pnrtieuurly tmﬁer ticdal canauiant.
’ Selected sections of mu core t’mxn ten diemond drill

' holes were sent to the Eighways and Local Govamant Department
Test Labomtory for the rolloﬂ.ng teatu.

1, Los Angelaa Abrasion

2, Eiul.phpwsoﬁn@éu"

‘B4 Woéthem test wﬂzh saa. water -

L, Atterborg liwmit aetnrnsnneiens on the
 fino fractions.

Results of enuc work are now to hand and are repreducea fully
in tho Appeud.ts. o '



The deposit is di'idldAVOrﬁiclllf.iﬂtb §hrne zenes,

sach with distimctive phya&ca& propertios.

ngggggggnv- cqn»istt of sand, kunkar liuantono and marl 1a |
,vnrying proportiena lnd v&ll ftnd‘usaa in eonstruatton of roads
and msinor banks. ¥o sanplas of this untcraal were sent for
testing. | | “ ’

';4.;,;ggg_§gg gr:don fron,hard olean rooh in &hn upper
part to hard but pitted natorinx with troqnbnt clay seams and
. pockete im the lowes soctien., The grgéneaon_uotuqcn these twe
types is rapid with the resulé thaﬁ two xzomes, o;¢h tith a
faxriy cemstant physical appesaramge, occur. Bamples from these
two monas vers :ubnittod as follows and when considersd

. collectively may be rqcaraoa.aa typical of the dopeuzt.

Bore  Upper zome of lLower sons eof rock
- Ne. Mainly clean reck with clay sseams,
‘BB 12 13%°. - 37'3" 37'3" - 46"
DD 15 a4'8* - ALven |

BD 24 - 156" . UL LI s108n - by°3"

B0 25 180" - 30°'0"

v 28 astr - 350 | .
oo 32 15'7* “1':.25' o 33135 = hgrar
PD 33 19'%" - A8 |

Samples of the lowver zone frvu.snﬁtvidnnx holes were teo amall
for testing and>v§mc combined to forw one ﬁcnplo.

- underiies the

.1inestons and will not be uaod 1a.oonstructtan.
| A suemary of the toat r.uultu. oxtnnetad from the
lébe;tgofy repert.nts as follews,
' "All eamples showed reasonable resistance to abrasien
As dotaruiuedbi the Loi’ingclés Abra.icn tose.'thprxop-c. due
to Abrasion reamging frem a8.3 te 42 .8 per ecnt. ‘These figures
conplre ftveurnbly vith thaaa—obtutncd from qggrogatcc bcinc
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used as btio material in road cemstructien, ﬁhem the spscified
uu:ltq range fro,a 25 to 50 .and occasionally higher,

The rénhtnueo of' these limestones to' disintegration
as determined by 'Eha sodium sulphate soundness test showed that
in goneral the material closer to the surface had greater
resistapce to diuntomtion' than metorial obtained from greater
‘depths, | _
- The weathering tests indicated that some disintegratioen
of aggregate could ecocur dus to ropntcd 'suak;g( in salt water
and subsequent drying. However there was a considerable
luprovement in the Atterberg Limits sebdiained from the fine
fraction produced during this dlsintogmucm"

!;abiutory testing confirms the op;m.én that the rook
' mey mot be sufficiently durable for its intended use and
indicates a need for more 'rmmuo testing, . -

Uncertainties Alu axzst on the ability of t?u
| formation to produce large m.oaks and om muuehntar conditions
wm.uh will be encounterad duﬁu quwrying.

Exccw.eion of trial pits wtn. ruaxvo ‘the latter two
4 doubts as uou as providung in situ samples for further matorials
tuting. The earlier recommendation for trul_‘pittmg_ is re-

affirmed.
| | yss
MNH 3 AVE MR . B M., mom |
1/6/1964 - ' '
: Auisemt scnur (Moloc:ut.
Hiern, M. N, 1066, Limestone Deposit, Sectioms 671, 672,

H4, Davenpert, Dept, Mimes Report 58/33 -
_unpublished, o |



_ } Tbn samples et dr&ll core trnn a liaautone dopoazt
at the Auguutu Falt Field were sutmitted by the 9op§rtl-nt of
xinop for the following feata4- '
- 1... Los Angeles Abrasion
2.- Sulphete laundnosa 3 -
3. wQatherxug tast with.tan vatdr

h, Atterberg 1limit detamulnnciens on
fhc rina fractions

Details of tho a&mples auhmﬁttod are .houn in thu
'folxoulnc tables

(amiele;)  meto  Depth or toto - SeMDY of famsle

634-A-2089 B.p., 12 13%0" - 37‘3‘ . 29.8
2090 D, 12 37'35 - “6‘9*A 9.3 ¢
2091 DB, 15 14'8° . 416" 29.0
2092 1.9, 24 13!63 ;: hirg* 28,9
2093 D.D. 2% 418" ;-,£7;3*' 4,2, ¢
2094 B.D. 25  18'" - 30'0° . 15,0
2095 D.b, 28 1801% - 35%0". . 20.9
2096 D.D. 32 '1&-7* - 26" | 13.3
2097 D.D. 32 330" - 492t . 1b.1 e
2098 - ﬁ.n;"pg ) xg'éﬁlf,'-&eiéhl g6

e Thsuo_sanpies wureftnad§§nqta toé.ail»thabtqpt- ra&ue-tod ’
 ana as dirooted (ﬁade a.a; 794/62 - 6th Pebruary, 1964) the
samplos vere mixed to e&va‘oﬁé conposite'aanpia on which
thn.Lon.Ahgaleo'nna ﬁo&therine,ccatb were conducted, The
Atterberg Limits and sodium sulphate lﬁud‘waro determined
on thc 1nd1vidual.aamplos.-; o |
The Los Angelcs Abrnzien loss on eudh -A-plo vas
dotarninbd using nnterial in the range 1% ginch to § 1nch..
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Sodiurs sulphate soundness was determined on

‘matorial in the raﬁse & Lugh to &%1nch.' Al sawpléa indicated
early bféakdown to a fine send Atter'oﬁe aycle ¢f the five
cycle sooking amd drying test., The sodius sulphate koss ranged
from 15.6 to 77:.1 per cent, the htéhmoc loseses being obtained
from camples at greatests depth (D.D. 12, B,D, 24 and D.,D. 32),
E@aﬁherins,tcsté_wcre‘eeéﬁuc%ed eccording to the D.M.R, (N.S.W.)
mathod of Aceelorated‘ﬁeathering Trantment, Sea-water ﬁaq usad

for eacﬁ ef‘the'ﬁon wetting and soaking cyclee, The sca water

was“pbtaiﬁsé'fron'eueer Harkour and may contain less salinity
than the water to ba encountered at the Augusta Sslt Field,
Comparing the siging enalyses of each gample before
weathering, and after weathséins and eeupaotton.(Poae Weather- {
X tng) it i1e evident, that degradation of the aggregate did occur,
However }heAnost dAwmportant aépcct shown by the woatherimg teet .
results was the propeunced lowering of the liquid limit after -
weathering., There is consziderable evidence te show t@aﬁ the ;
salt concentration was the prtneapal factor respomnsible for the
poduced liguid limite., As canm be secn from the resuits ne linecar
shrinkage values were obdtained frow any of tho materiels teated
for Atterberg Limite after wenthering and compaction. The !
original fines (pre weathering) reculted in comparativoly high .
liquid liumits ané linear shrinkage vaiues, M

Sanolusions,
Tho reaultes of téats conducted on iimestones froxm the

Aﬁgusta Salt Field way Be'cumnaraaed as foliowptie

1.‘ ALl samples showed rceetnabls reeistance to abresion as :
determined by the Los Angeles Abrasion test, the losses duc
to abrasion ranging féa& 28.3 to 42.8 ps? cent, These .
figurea comparc favourably with those obtained from |
aggregates beding used as Lase material inm read conesruetioni

—

vhore ths speoified limite range from 25 te 50 and
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occ;uxonally‘higher.

.2, Tho resistance of these limestoncs to disintogration as
determined by the sodius sulphate soundness teat, showed
that in general the materisl cleser tc the surfece had
éroater resistance to disintagration than material
obtained‘fro: greater dopths.

3. The weathering teste indicated that some disintegration

of aggrégﬁte ééuldyeecur dues to repeated soaking in salt

water ah§ subneqﬁint drying. Howevaer thore wae a COne
siderablg improvement in the Atterborg lLimita obtained

from the fine fraction produced during thise disintegration,

C.R, Sandman
16/4 /64 ' TESTIKG OFFICER,




LABORATONY SAMPLE RO, 694:1-2089 b.D, 12  13'0" to 373"

' LOS ANGZLES ABRASIOR LOSSs "~ 28.3%

SODIUM SULPHATE 1088; .. .15,6%
YEATHERING TEST RESULTS; B

S4zing Analysecst Per ecamnt passing

Sieve ng§ | . " Pre Weathering  Post Weathering }
¢ 4nch | ) \ 100.0 zoo;a
§ v | o 89.8 91.4
y oo 66.5 72.6 ¢
;o 48.7 | 56.3
P | 28.4 39.1
316 - 21.8 | 32.0
. 7 mesh . i‘ ' 12,2 20.8
TR 7.% 14.4
23 ° A;S 0.9
16 3.8 9.6
52 ® S 3.3 / 8.9
10 ¢ | 2.8 7.9
200 " o T 2.3 7.0

ATTERBIRG LIMITSs

Liquid Limie 26.8 - 17.9
Viastic Limit 1b.2 1h,0
Flasticity Index 12.7 3.9
Lincar Shrinkage 4,5 None obtained
N
- \
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LAEORATORY SAMPLE Mo, f£34=A=2080 : U.D. 12 ~ 37'3" to 46'9"

634-0-2093 1 DD, 83 - 481°8B" to 47'3"
634-A-2097 1 B.D, 32 = 33'0% to 4912 .

LOS_ANGELES ABRASION LESS: (Detorsinod on combined samples)
| 634-A<2090 . S
63b=A-2093 - h2.8%

63&-A-2097

SODIUM SULPHATE LOSS: * (Datermined on individusl samples)

 634-A-2050 77.1%
8 653h=A=2093 48,0%

63422097 61,2%

SEFATHERING TRST RESULTS: (BDetermined on combined samples)

' ‘ Sizing anajysep - Fepr cont pagetng
Sieve Size Pra uweathering . -Bost wesathoring
/ b ' and compaction
2  100.0 100.0
A 735 78.2
3/16° - 59.9 66,0
7 weeh . k29 b5,
15 ‘ ‘ 34,4 36.7
25 * 29.3 31.2
36 26,9 29.6
52 v 24,9 | 25.3 _— °
100 ° o 23.3 23.7
200 - 7 17.2 - 19.1

® The only material availabls for the wéathering test
on these samples wae reconstituted material from the
Los Angeles test, which was finor than §° incsted of
4% ac specified by D.M.R.
ATTERBEERT LIMITS

N PRE WEATHERING POST WEATHERING
| AND COMPACTION
B SANPLES 638<he Combinad semples
2090 2093 2097 2090 2093 2097
Liquid Limit . &5.2  66.3 k6.4 25.9
Plastic Limit 17.06  17.7 16,4 “.139.6
Plasticity Index 28,2 48.6 30.0. 11.9
Linesr -Shrinkage  13.8 17.% 11,7 Honeidbtained

——— e



LABORATORY SANPLE Ng, 634-4-2093 D.D, 15 14°8" to 41'6"
© LOS_ANGFRLES ADRASION LOSS. 36.0%

SODIUM_SULPHATE LOSEs  31.8%

WEATHERING TEST RESULTS

Sizing Analyses; Fer ceont passing.
Pre YWoeathering Fost Weathemng,

inch | N 100.0 200.0

R
g * ‘ 91.0 95.6
EOE | €b.2 73.6
5' L 51.1 61.0
+ " 1.0 43.4
3/16 ¢ ' 23.6 35.6
7 mesh ' | 15.0 ‘23,9 ,
i 0 R 9.6 15.8
2y * 6.4 11.0
36 * 5.2 9.2
s2 o 46 2.
100  ® N X s
200 ¢ o 3.2 | k.2
Agggﬂnshg LIMIIS .

, ’ gge Veathedng Post Veathering B
Liguid Limiﬁj ' 48.0 21.0 —
Plggf;o Limit | 14.8 k.3
Piasticity Index ‘ 33.2 6.7
Linenr shrinkage 12,8 Nope obtained . j

AN
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LABORATORY SAMPLE Ne, G34-A-2092 D.D, 28 15'6" to 411'8°

LGS ANGELES ABRASION LOSS:  36,0%

SODIUM SULPBATE LOSS: 26 .48

VBATHERING TRST RESULES:

‘Siaing Analyses?: Perxr cemt passing

\ ‘Pre Weathering Poat Weathering

3 tneh | \ 100.0 200.0

I R . 92.8 o8,3
g | 73.0 7.7
o | 37.8  63.7
386 45
3/16 * . 25,7 35.7
7 mesh S - 13.9 23.3
i " : 9.0 16.1
25 ® 5.7 2.4
36 ° : 4.5 11.1
52 * o B W 104
100 * | 3.4 9.4
2co0 ° ' 2.8 8.2
Liquid Limit 53.6 33.7
Piastic Limit 15,0 15.0
Plasticity Indesz ~88,6 | 8.7

Linear Shrinkage - 13.1 Hona obtainsed

N
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LABGRATORY SAMPLE Fo. 633-A-208% D.D, 25 18'0" to 39'0°
§05 ANGZLES ADRASION LOSS: 51.0%

SODIUYM SULPHATZ LOSS: 18.9%

Siging Analysos; Feor c¢snt passing

£icve Size o ' pm ¥eathering Poeg Veathoring
% tnon | "‘ T 1e0.0 100.0
g ° | | 89,5 90,7
EE 77.8 79.1
: v - 66.4 69.8
- S 38.7 49.3 -
3/16 206.1 35.3
7 weeh . " ' 13.4 0.3
UL 6.3 12.8
25 ° | 3.2 5.3
36 ° 1.8 8.0
52 ° | 1.6 ' 7.4
100 ° ‘ 1.% 6.8
200 .. v . 1.1 6.1
ATTERDENG LIMITH . -
| Exa Ngaihering 221&.!32&25&&&5
Liquid Limit | 30.3 - 19.9
Plastic Limit - 35.2 15.3
Pyasticity Index 15.3 4.4
Linear Shrinkage 6,5 None obtained
\
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LABORATORY SAMPLE No. 634-4=2095  D.B. 28 38'11_" to 135%%°

105 _ANGELES ABRASION LOBS: 39, 7%

SODIUM SULPHATE LOSS 68,43
¥RATHERINM d TS
‘ : Sising Analyscsg Par cent Paseing
Sdeve Sige.. . . Pre Yoathering Pogt V¥oathering
§ tnch " 100.0 100.0
§ " N | 92.1 92.1
b I 75.7 79.8
o - | 65.7 69.9
8 " 41.3 52,2
5/16 ° 51.3 ' 43.3
7 mash N 16,8 29.6
U D 99 | 23.0
25 ° 7.7 18.9
36 | 6.2 17.2
52 * | . 3.6 | 16.1
100 " | - b3 4.3
200 * | ' 3.2 18,7
AT ABERG LIMITS _
Liguid Linmi¢ ? 36.3 27.7
Plastic Limit | 17.3 14,5
Plasticity Index 39.0 13.2
Linear Shrinkage .. 30.0 None obtained
\,

N "
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VWEATHERING TEST RESULTS:

LADORATORY SAMPLE HO. ' 634eA-2096 DD,

. LUS ANGELES ABRASION LOSSs  35.8%

SODIUM SULPHATE LOSSs 15.0%

Sizing Analysess

249" ¢o R6'0°

Par cent passing

 -Bdove Sdzg -+ + ' Pre Veathering Post Weathering
fanen . . 100.0 ©100.0
& " 0 - 92.3 92.8
E | N 79.5 81.3
3o “~ - 6.0 72.9
3o o . 40.9 50.6
3/16 * 27.8 39.2
7 wesh - : 10.6 20.5
U L 3% 12.1
25 2.8 9.8
96 " ' 2.1 8.8
52 " 1.9 8.3
100 " 1.6 7.5
200 ° - 1.3 6.7
ATTERDERG LIMITS}
Liquid Limtt 37.9 2.0
Plastioc Limit 16.§ 16.8
Plasﬁici€§ INdeox 21.5 .2
.Linear Shrinkage | 7.6 Nome obtaincd
N



LABORATORY SAMPLE No, 634-A-2098 D.D, 33 19'6" to 48+6"

S

881 41,59

LS ANGELES ABRABION

SODIUM SULPRATY LOSS: 56,68

WEATHERIKG TRET RRSULTS:

Sjove 53 ‘ : Sigﬁng Annlysess Por cent Passing
Pro Yeathering Poat Veatheding
$4pen 100.0 100.0
g | 91.7 93.9
§‘ » . 71.6 76.6
P | 55.7 63.4
¥ " ' 37.3 47,2
3/16 ¢ : 29.6 39.6
7 mosh a . 19.9 23,9
U 8.5 | 25,2
23 ® 1.3 21,0
36 ° 9.6 .. B9.6
52 ° 8.5 18.5
100 ° | 6.5 16,6
200 " 4.4 | 14,5
ATTERERRG LIMITS4 | —
Ere Veathering Eosg Veatherinz
Liquid Limit : 46,9 28.0
Plastic Limit 19,9 36.0
Plosticity Xndesx 27.9 x?..b
Ltnmér Shrinkage . 12,0 Hone obtained




LONGITUDINAL SEGTION N-S

Brown and grey mottled clay limy in parts_ _ _ _
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LEGEND

Red sand occurring both in L. I
dune form and as sand spread et
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Kunkar limestene—-massive and nodular, T
concealed by sand veneer in parts _ __ _

REFERENCE TO SIGNS

Contours at Sft. intervals _ _ _ _ _ - _ —I130—
Area over which Z
volume has been calculated. _ _ _ _ . _ _ Z
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Diamond Drill Holes _ _ _ _ _ _ o o o _ e
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