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ABSYBA6Y 

Rosul ta o f l a b o r a t o r y t e a t i n g o f s s l e c t o d d r i l l c o r e 

•enplfts, c a r r i e d out by tb© Highway* wad Local Goveranent Bap* 

a r t n e n t , a r a praaantad , f h a a e support «q o a r l t o r racosswen-

d a t l o n f o r t r i a l p i t a . 

jNTROIWCyiOK 

I « r { « q u a n t i t i e s o f i t e a * , soma o f up to on© ton »ix®, 

a r e raqui rad f o r eona t r a c t i o n p r o j e c t * a s s o c i a t e d with a p r o -

posod expansion o f the works o f Augusta S a l t L td . n e a r F o r t 

Auguata. 

R e s u l t s o f dia»nd d r i l l i n g and tonnage a a t i n a t e a wore 

presented i n a previous r e p o r t . ( H l « m 1 9 6 4 ) . A s u f f i c i e n t 

volune o f a tone waa proved but doubt a wore expressed as t o 

whotfcer b l o c k s o f t h e r e q u i r e d dimensions could be won and 

whether t h e rook could phyaic&l ly r u n l e t the a c t i o n o f a«a water 

p a r t i c u l a r l y under t i d a l c o n d i t i o n e . 

S e l e c t e d s a c t i o n a o f d r i l l c o r e from tan dianond d r i l l 

b o l « s vara aent t o tbo Highways and Loca l Government ftepartnont 

T e s t Laboratory f o r the f o l l o w i n g t e s t s . 

1 . Loa Angelea Abrasion 

2 . Sulphate soundness 

3 . Weathering t e a t with aea. water 

4 . At torberg l i m i t d e t e r o l n a t l e n s on th© 

f i n o f r a c t i o n a . 

R e s u l t s o f t h i s work a r c now t o band and a r a reproduced f u l l y 

i n the Appendix. 



2. 
SAMPLE DETAILS AKP HRSIBUtS 

The depos i t i s divldod v e r t i c a l l y l a t a t h r e e senea , 

each with d i s t i n c t i v e phys ica l p r o p e r t i e s . 

Overburden - c o n s i s t s o f aand, kunkar l imestone and n a r l i n 

varying: proport ions and w i l l f t a d uses i n c o n s t r u c t i o n o f roadie 

and « i a o r banks. Ho samples o f t h i s m a t e r i a l were sent f o r 

t e s t i n g . 

Limestone Bed grades f r o * hard c l e a n rook 1b the upper 

p a r t to hard but p i t t e d m a t e r i a l with frequent c l a y eeana and 

pockets i n the l o v e r e e c t i e n . The gradat ion between t h e s e two 

typos l a r a p i d with the r e s u l t t h a t two sonea, each v l t h a 

f a i r l y constant p h y s i c a l appearance, o c c u r . Saaplea from theee 

two zones vera outwit ted aa fo l lows and when considered 

c o l l e c t i v e l y nay ho regarded as t y p i c a l o f the d e p o s i t . 

Bore tipper sone o f Lower sone o f rock 
He. Mainly c l e a n r e c k with c l a y s e a a a . 

37*3* - 46« 9* 

4 l » 8 * - 4 7 * 3 * 

33*0* - 4 9 * 2 * 

Saaplea o f the lower son* f r o * i n d i v i d u a l h o l e s were too a n a l l 

f o r t o o t i n g and wero combined to f o r * ono sample. 

M i l l e d .byawft ^rey ft«P<*yunderline t h e 

l imestone and w i l l not be used i n c o n s t r u c t i o n . 

A summary o f tho t e a t r e a u l t a , e x t r a c t e d from the 

l a b o r a t o r y r e p o r t , , i s a s fo l lowo. 

8 A l l samples showed reasonable r e a i e t a n c o to a b r a s i o n 

aa detarminedby tho Los Angeles Abrasion t e a t , the l o s s e s due 

to abras ion ranging f r o a 2 8 . 3 t o 4 2 . 8 per c e n t . These f i g u r e s 

compare favourably with those obta ined fro® aggregates be ing 

DB 12 x y o * y i * y 

m i 5 14*8* - 4 1 * 6 * 

0D 24 1 5 «6* w 4 l , 8 ® 

» » 25 18 •O* - 30 •O* 

m 2 6 X B ' l l * ma 3 5 ' 

m 32 1 4 * 7 * 26* 

P» 33 19*6» 48*6* 



used as b a s s M a t e r i a l l a read c o n s t r u c t i o n , where the s p e c i f i e d 

l i m i t s range from 2$ t o 5© and o c c a s i o n a l l y h i g h e r . 

The r e s i s t a n c e o f these l lmeatonea to d i s i n t e g r a t i o n 

aa determined by the sodium su lphate aoundnesa t e a t shewed t h a t 

i n genera l the m a t e r i a l c l o s e r t o the s u r f a c e bad g r e a t e r 

r e s i s t a n c e to d i s i n t e g r a t i o n than m a t e r i a l o b t a i n e d frosi g r e a t e r 

depths . 

The weathering t e a t s i n d i c a t e d t h a t some d i s i n t e g r a t i o n 

o f aggregate could o c c u r duo to r e p e a t e d soaking i n s a l t water 

and eubsaquent d r y i n g . However t h e r e waa a c o n s i d e r a b l e 

improvement i n the M t e r b e r g Limite o b t a i n e d from t h e f i n e 

f r a c t i o n produsod during t h i a d i s i n t e g r a t i o n " . 

sMqtAgr ^ coye^s^oys , , 

l a b o r a t o r y t e s t i n g confirms the opinion t h a t tbe rook 

may n o t be s u f f i c i e n t l y durable f o r i t s Intended use and 

i n d i c a t e s a need f o r more r i g o r o u s t e s t i n g . 

U n c e r t a i n t i e s a l s o o x i s t on the a b i l i t y o f the 

format ion to produce l a r g e blooka and on groundwater c o n d i t i o n s 

which w i l l be encountered during q u a r r y i n g . 

Sxoavat ion o f t r i a l p i t a w i l l r e a o l v e the l a t t a r two 

doubts aa wel l aa providing i n s i t u samples f o r f u r t h e r si* to r i a l s 

t e s t i n g . The e a r l i e r recommendation f o r t r i a l p i t t i n g i s r e -

a f f i r m e d . 

MMHiAVKsMHR l f . i t . I t i e rn 
l/6/X96k 

A s s i s t a n t S e n i o r G e o l o g i c t . 

R e f e r e n c e t 

B i e r a . H.W. 196k. Limestone Depos i t , S e c t i o n s 6 7 1 , 6 7 2 , 
ttd. Davenport. Dept . Mines Report 58/33 -
unpublished. 



frofl i ^ c ^ govffmiqpt P f p f r * a w 

LABORATORY TESTS.OH IfflXLL CORES - August* 8 * 4 1 F i e l d 

Ten samples o f d r i l l core fret* a lim&stono depos i t 

a t t h e Augusta S a l t F i e l d wero submitted by the Department o f 

Mine* f o r the fo l lowing t e s t s • 

1 . . . . Los Angela* Abrasion 

2 . Sulphate aoundnesa 

3 . Weathering t e s t with sea water 

4 . At terberg l i m i t determinat ion* on 

tho f i n e f r a c t i o n * 

D e t a i l s o f the samples submit tod a r e shown i n tho 

fo l lowing t a b l e t 

Sample No. 
(Laboratory) Hole Bepth o f fiolo ' Volgbt o f Sample 

Submitted ( l b . ) 

634-A-2089 11 D. 12 13 9 0* - 37 2 9 . 8 

2090 12 37*3* - 4 6 * 9 * 9 . 3 * 

2091 f> ». 13 1 4 * 8 * - 4 i * 6 " 2 9 . 0 

2092 n f>. 24 13 - 4 l » S * 2 8 . 9 

2093 i) 0 . 24 4 l » 8 * - 4 7 * 3 * 4 . 2 . • 

2094 0 23 1 8 ' 0 * • 30*0* 1 3 . o 

2095 20 I S ' l l * • 33*0* 2 0 . 9 

209^ » D. 32 tk*fm - 26*0* 1 3 . 3 

2097 b B . 32 33«0« - 1 4 . 1 • 

2098 D.B . 33 46* 6 " 3 4 . 6 

• The** sample* wore inadequate f o r a l l tho t e a t a requested 

and a * d i r o o t e d (v ide 794/62 - 6 t h February, 1964) the 

samples wero mixed t o g ive one composite aemple on wblch 

the Lo* Angola* and weathering t e a t a were conducted. The 

At terberg L imi t * said sodium sulphate l o * * were determined 

on the i n d i v i d u a l sample*. 

The Loa Angeles Abrasion l o a s on cach *ample waa 

determined using m a t e r i a l i n tho range inch to § i n c h . 



Sodiura sulphate soundness was determined on 

m a t e r i a l 1b the range f loch to - ^ i n c h . samples Indica ted 

e a r l y breakdown to a f i n e aand a f t e r one c y c l e o f tho f i v e 

c y c l a soaking and drying t e s t . The sodium sulphafee l o s s ranged 

from 1 5 . 6 to 77*1 per c e n t , the h i g h e s t l o s s e s toeing obta ined 

free; samples a t g r e a t e s t depth ( B . 0 . 12 , B .D. and 9 . D , 3 2 ) . 

^Gathering t e s t a were conducted according to the ( K . S . V . ) 

raofchod o f Acce lerated Weathering Treatment . S e a - v o t e r was uaed 

f o r each o f the ten wet t ing and soaking c y c l e s . The sea water 

vas obtained f r o a Outer Harbour and may c o n t a i n l e a s s a l i n i t y 

than the v a t e r to be encountered a t the Augusta S a l t F i e l d . 

Comparing the slates ana lyses o f each sample b e f o r e 

weathering, and a f t e r weathering and eoapact ion (Post Weather- ' 

i n s ) i t i * evident* tha t degradation o f the aggregate did o c c u r . 

However the most important aspec t shown by the weathering t e s t 

r e s u l t s was the pronounced lowering o f the l i q u i d l i m i t a f t e r 

weathering. There i s cons iderable evidence to show tha t the 

s a l t concentra t ion vas the p r i n e i p a l f a c t o r respons ib le f o r the 

roduced l i q u i d l i a i t s . Aa can be eecm f r o a tho r e s u l t s no l i n e a r 

shrinkage values wore obtained f r o a any o f the s i a t e r i a l a t e s t e d 

f o r At terberg Limits a f t e r weathering and compaction. The 

o r i g i n a l f i n e s (pre weathering) r e s u l t e d i n c o a p a r a t l v o l j o h i g h 

liQUid l i m i t s and l i n e a r shrinkage v a l u e s . 

Tho r e s u l t s o f t e a t s conducted on l imes tones from the 

Augusta S a l t F i e l d may be summarised aa follow© 

1 . Ai l samples showed reasonable r e s i s t a n c e to abras ion as 

determined by tho Loo Angeles Abrasion t e s t , the l o s s e s duo 

to abras ion ranging from 2 3 . 3 to 4 2 . 8 per c e n t . These 

f igurea compare favourably with thoee obtained f r o a 

aggregates being used as base m a t e r i a l i n road construct ion! 

whore the s p e c i f i e d l i m i t s range from £5 to 50 and 



o c c a s i o n a l l y h i g h e r . 

2 , Tho r e s i s t a n c e e f those l i n e s t o n e s to d i s i n t e g r a t i o n as 

determined by the sodium sulphate soundness t e s t , shoved 

tha t i n general the m a t e r i a l c l o s e r t o the s u r f a c e had 
\ , 1 

g r e a t e r r e e l s t a n c e to d le ln tOgrat ion than m a t e r i a l 

obtained from g r e a t e r depths. 

3 . The weathering t e e t e i n d i c a t e d t h a t some d i s i n t e g r a t i o n 

o f aggregate could occur due to repeated soaking i n s a l t 

water and subsequent drying . However there was a con-
\ • ' 1 

a i d e r a b l e improvement l a the Attorberg Limits obtained 

from the f i n e f r a c t i o n produced during t h i a d i s i n t e g r a t i o n . I 

• i i 
i i 
I 
i 
i 

* I 
C.R. Sandman < 

16/4/64 TSSTIKG OFFICER. 

\ 



LABORATORY SAMPLE HQ. 6 A - 2 0 8 9 

LOS ANGELES ABTtASXOI? LOSSi 

SODIUM SULPHATE LOS31 

WBATHERXHG TEST ftSat<LTa» 

fr.t). 12 ^ ' D " to 37*3* 

1 5 . 6 $ 

S j o v e S i z e 

$ inch 

t 

t * 

i 0 

3 / 1 6 " 

7 me ah 

l 4 -

25 ° 

36 

32 * 

10© * 

200 B 

S i z i n g Analyses! 
Pro f e a t h e r i n g 

Par eent pass ing 
P o s t f e a t h e r i n g 

100.0 

89.8 

66.5 
4 8 . 7 

2 8 . 4 

21.8 
12.2 

7 . 4 

4 . 8 

3 . 8 

3 . 3 

2.8 

2 . 3 

100.0 

9 1 . 4 

72.6 

3 6 . 3 

3 9 . 1 

3 2 . 0 

20.8 

1 4 . 4 

1 0 . 9 

9 . 6 

8 . 9 

7 . 9 

7 . 0 

ATTERBF.RO LIMITS a 

Liquid Limit 
P l a s t i c Limit 
P l a s t i c i t y Index 
L inear Shrinkage 

Pre b o t h e r i n g 

26.8 
1 4 . 1 
1 2 . 7 

4 . 5 

P e s t Weathering 

1 7 . 9 
1 4 . 0 

3 . 9 
Hone obtained 

\ 

\ 



LABORATORY SAHPLSKo. 634-A-2Q9Q j U . S . 12 • 3 7 ' 3 " to 4 6 ' 9 " 

634.A.2093 i D.B. 24 - 4 l » 8 n to 47 ^ 

&34-A-2Q97 » D.D. 32 - 3 3 ' 0 S to 4 9 ' 2 B 

LOS ASORLKS ABBASIQH LOSS* (Batormlnod on combined eamplee) 

634-A-2090 ) 
63<»-A-2093 \ - 4 2 . 8 $ 
634-A-2097 ) 

(Satarminod on indiv idual samples) 

7 7 . 1 * 
4 8 . 0 ^ 
6 l . 2 $ 

•eWBAlHERIHfl TEST RESULTS i (Determined on combined samples) 

S i a l n g analyses - Pag oont paaolng 

• g o s t weathering 
and compaction 

1 0 0 . 0 

? 8 . 2 

66.0 

4 5 . 9 

36 .7 

31 .2 

29.6 

2 5 . 3 

2 3 . 7 

1 9 . 1 

• The only m a t e r i a l a v a i l a b l e f o r the weathering toot 
on these samples wae r e c o n s t i t u t e d m a t e r i a l from the 
Los Angeles t e s t , which was f i n e r than ineated o f 
| n ac s p e c i f i e d by D.M.R. 

ATTEQB5RT LIMITS1 
PRE HEATHERXKO POST KSATHERING 

AND OOJIPACTXON 
SAJIPLES 634»A. Combined samples 

2090 2093 2097 2090 2093 2097 
Liquid Liiait 4 5 . 2 660 3 46 . 4 2 5 . 3 
Piaefcic Limit 1 7 . 0 1 7 . 7 16 .4 - . 1 3 . 6 
P l a s t i c i t y Index 2 8 . 2 4 8 . 6 30 11 .7 
L inear Shrinkage 1 3 . 8 1 7 . 5 11 .7 ffoxie.f obtained 

SOPITM SULPHATE LOSSt 

<&34-A-2Q90 
634-A-2093 
634-A«2097 

• \ 

S ievo S i a e Pre weathering 
/ 

r 100.0 

-k" 7 3 . 5 

3/16" 5 9 . 9 

7 maeh 4 2 . 9 

14 34 .4 

25 u 2 9 . 3 

36 nn 2 6 . 9 

j 52 * 2 4 . 9 

100 H 2 1 . 3 

200 * 1 7 . 2 



LABORATORY SAHPLS Ho, 634-A-2091 15 l 4 * 8 " to 4 l * 6 " 

LOS ANGELES ABRA9S0M LOSSa 3 6 . 0 $ 

S0B1UH SULPHATE LOSSi • 3 1 . 

¥EATHEniKO TEST RRfiULTSi 

ATTSRBEftQ LIMITSi 

Liquid Limit 

r i a s t i c Limit 

P l a s t i c i t y Xndes 

L inear shrinkage 

S i z i n g Analyses| 
Pre f e a t h e r i n g 

Par cent pass: 
Post Weathoribg 

-1 inch 1 0 0 . 0 1 0 0 . 0 

fi 9 9 1 . 0 9 5 . 6 

ji N « 
ii 

6 4 . 2 7 5 . 6 

5 1 . 1 6 1 . 0 

* « 3 1 . 0 4 3 . 4 

3/16 V 2 3 . 6 3 5 . 6 

7 nosh 1 5 . 0 2 3 . 9 

14 » 9 . 6 1 5 . 8 

25 H 6 . 4 1 1 . 0 

36 - 5 . 2 9 . 1 

52 0 4 . 6 7 . 7 

100 * 3 . 9 5 . 9 

200 * 3 . 2 4 . 2 

Pro Weathajng 

4 8 . 0 

1 4 . 8 

3 3 . 2 

1 2 . 3 

Poet Weathering 

21.0 

1 4 . 3 

6 . 7 

None obtained 

\ 



- 7 -
LABORATORY SAMPLE 8 a . 63^-A-2092 D.B. 24 IS 'S* to 4 l*8 H 

LOS AKOSLES ABRAS10KLQS8» 36.0J> 

SODIUM SULPHATKt LOSS« 2 6 . 4 $ 

VBATHBRIHG TB8T RESULTS g 

\ 

| Inch 

B, v 

<i 
» 

0 
f 

3 / 1 6 » 

7 aesh 

14 * 

2$ « 

36 

32 • 

100 • 
200 B 

S i a i n g Analyses} P e r cent p a s s i n g 
Pre' Weathering P e a t Weathering 

100.0 

92.8 

7 3 . 0 

3 7 . 8 

3 M 

2 5 . 7 

1 3 . 9 

9 . 0 

3 . 7 

4 . 3 

4 . 0 

3 . 4 

2.8 

100.0 

9 4 . 3 

7 7 . 7 

6 3 . 7 

4 5 . 1 

3 3 . 7 

2 3 . 3 

16.1 

1 2 . 4 

11.1 

1 0 . 4 

9 . 4 

8 . 2 

L iquid Limit 

P l a s t i c Limit 

P l a s t i c i t y Index 

L i n e a r Shrinkage 

3 3 . 6 

15.0 

3 8 . 6 

1 3 . 1 

2 3 . 7 

1 3 . 0 

6 . 7 

None obta ined 

\ 



t \ 

LABORATORY SAMPLE He. 634-A-2094 D.Q. 25 I S ' O " to 30*0" 

ANGELES ABRASX08 LOSS 3 3 1 . 0 * 

SODIUM SUL3PHATB LOSS* 18.95* 

ctsatherikq t e s t nmwtf& t 

S i s ing Analyses} For cent pass ing 
Si^ova Sftflo- ^ Veathering 2 o s * Weathering 

4 inch 1 0 0 . 0 1 0 0 . 0 

8 9 . 5 9 0 . 7 

a 
Jx « 

n 77.& 7 9 . 1 

" 6 6 . 4 6 9 . 8 

i 0 3S .7 4 7 . 3 

3/16 2 6 . 1 3 5 . 3 

7 raosh ( 1 3 . 4 2 0 . 3 

14 * 6 . 5 1 2 . 8 

25 0 3 . 2 9 . 3 

36 B 1 . 8 8 . 0 

32 1 . 6 7 . 4 

100 B 1 . 4 6 . 8 

200 B 1 .1 6.1 

ATTEBBRTfti LIMITS 1 

Liquid Limit 

P l a s t i c Limit 

P l a s t i c i t y Indea 

Linear Shrinkage 

3 0 . 5 

13 .2 

1 5 . 3 

6 . 5 

1 9 . 9 

1 5 . 3 

4 . 4 

None obtalnod 



LABORATORY SAMPLE Ho, 634-A-2©95 D.B. 28 18*11° to 35*0" 

l.OS AKOBLES ABHASIOH LOKSt 3 9 . ? £ 

SODIUM SULPHAT& LOSS* 6 8 , 4 £ 

WRATI1KRIHG TEST SRSULTSt 

s a w s1JS?.,. 
aing Analyse* j 

Pre Weathering 
Par uexit P a s s i n g 
Poet f e a t h e r i n g 

4 inch 

§ 

t * 

3/16 a 

7 mash 

14 " 

23 * 

36 • 

52 • 

100 " 

200 * 

AT1ABBKS LXMTTS i 

Liquid L i n l t 

P l a o t i o L l o i t 

P l a s t i c i t y Index 

L inear Shrinkage 

100.0 

9 * . l 

75o7 

6 5 . 7 

4 1 . 3 

3 1 . 3 

16.8 

11.1 
7 . 7 

6.2 
3 . 6 

4 . 3 

3 . 2 

Pro Veather ln* 

3 6 . 3 

1 7 . 3 

1 9 . 0 

10.0 

100.0 

9 2 . 1 

7 9 . 8 

6 9 . 9 

52.2 

4 3 . 3 

2 9 . 6 

2 3 . 0 

1 8 . 9 

1 7 . 2 

16.1 
14.3 

12 .7 

2 7 . 7 

1 4 . 3 

1 3 . 2 

Nona obtained 

\ 



AO -

LABORATORY SAMPLE HQ. 634-A-2096 0 0 . l 4 * 7 ° to 26*0* 

LOS AKGBLB3 ABRASIOK LOSS* 3 3 . 8 $ 

SODIUM SULPHATE LOSS* 19 

WBATHBRXMft TSST RESULTSi 

$ inch \ 

§ " 

a * « 

X a 

3/16 " 

7 aosh 
« 

2 J « 

36 • 

, 32 11 

100 B 

200 ° 

ATTEBBSHCt LIMITS i 

Liquid Limit 

P l a s t i c L i R i t 

P l a s t i c i t y IHdoa 

L i n e a r Shrinkage 

S i z i n g Analyses s Per cent pass ing 
Pre Veathering Post Weathering 

100.0 

9 2 . 3 

7 9 . 5 

6 9 . 0 

4 0 . 9 

2 7 . 8 

10.6 

3 . 9 

2 . 8 

2 . 1 

1 . 9 

1.6 
1 . 3 

3 7 . 9 

1 6 . 4 

2 1 . 5 

7 . 6 

100.0 

92.8 
9 1 . 3 

7 2 . 9 

5 0 . 6 

3 9 . 2 

2 0 . 5 

12.1 
9 . 8 

8 . 3 

8 . 3 

7 . 5 

6 . 7 

Poet Weathering 

21.0 
16.8 

4 . 2 

Nona obtained 

v 



LABORATORY SAMPLK Ho„ d?4«A.2Q98 33 19*6° to 4 8 * 6 " 

LOS ASOELSS ABRASION LOSS a 4 l . 9 £ 

SPDIW SXILPHAT3B LOSSt $ 6 . 6 $ 

WBATHRRSKO TEST r e s u l t s * 
S i a i A n a l y s e * i 
Pre Weathering 

Per oent Pass ing 
Post Weathcdmg 

I 
I 

inch 1 0 0 . 0 1 0 0 . 0 

9 1 . 7 9 3 . 9 

" 
7 1 . 6 7 6 . 6 

i ° 55 .7 6 3 . 4 
1 
1 j 

£ n 3 7 . 5 4 7 . 2 1 j 

3/16 0 2 9 . 6 3 9 . 6 
1 i 
i 

7 osaah 1 9 . 9 2 3 . 9 { 

l 4 • 1 4 . 5 2 4 . 2 • 

25 * 1 1 . 1 2 1 . 0 I 
36 • 9 . 6 1 9 . 6 

1 1 I 
52 » 8 . 5 1 8 . 3 1 1 

100 B 6 . 5 1 6 . 6 i 

200 n 1 4 . 5 1 ! 
I 

ATTRIiBBRG LEW ITS , J 
Pre Weathering Poet | 

Liquid L i c i t 4 6 . 9 2 8 . 0 

P l a s t i c Limit 1 9 . 9 1 6 . 0 

P l a s t i c i t y Slides 2 7 . 0 1 2 . 0 

L inear Shrink&go 1 2 . 0 Hone obtained 

\ 

o 
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