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SUMMARY 

P r e p a r a t i o n of l ightweight a g g r e g a t e f r o m a s a m p l e of Tap leys Hi l l 
sha l e by expansion in a r o t a r y kiln is d e s c r i b e d . Lightweight c o n c r e t e t e s t 
c y l i n d e r s conta ining 7 bags of c emen t p e r cubic ya rd w e r e p r e p a r e d f r o m 
the a g g r e g a t e . At a wa te r : c emen t r a t i o of 0. 57 t h e s e had a bulk dens i ty 
of 88 lb p e r cu f t and a c o m p r e s s i v e s t r eng th of 2170 lb p e r s q u a r e inch. The 
l ightweight a g g r e g a t e produced would be su i t ab le fo r l o a d - b e a r i n g wal l s and 
c o n c e r e t e m a s o n r y uni ts such a s a r e used in house cons t ruc t ion , and i ts 
use would r e s u l t in a weight sav ing of about 40%. It would not however have 
su f f i c i en t s t r eng th f o r u s e in s t r u c t u r a l c o n c r e t e . B e f o r e c o m m e r c i a l 
exploi ta t ion of the sha le deposi t can be r e c o m m e n d e d , f u r t h e r work is 
n e c e s s a r y to d e t e r m i n e m e a n s of p reven t ing the t endency of th i s m a t e r i a l 
to a g g l o m e r a t e in the kiln du r ing expansion, and a r e c o m m e n d a t i o n is m a d e 
to th i s end. 
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1. INTRODUCTION 

The l a s t r e p o r t on th i s p r o j e c t was AMDL Repor t 297, dated N o v e m b e r , 
1963. Th i s gave the r e s u l t s of r o t a r y kiln t e s t s on T a p l e y s Hill s h a l e , 
Ha l l e t t s Cove and S tur t i an s l a t e s and a Recent c l ay f r o m the Hundred of 
P o r t Adela ide , and r e c o m m e n d e d f u r t h e r work on T a p l e y s Hill sha l e and 
t h r e e c l ay depos i t s . The D i r e c t o r of Mines indica ted that no f u r t h e r work 
was to be unde r t aken on the c lay f r o m Sect ion 104 Hundred of Yatala , and 
d e f e r r e d work on the o the r two c lay depos i t s in Sect ions 1012 and 3070, 
Hundred of P o r t Adela ide , unt i l comple t ion of a s u r v e y of the potent ia l 
r e s e r v e s of t h e s e d e p o s i t s . He a u t h o r i s e d Amdel to p r o c e e d with the work 
r e c o m m e n d e d on Tap leys Hill sha le , n a m e l y the p r e p a r a t i o n of suf f ic ien t we l l -
bloated m a t e r i a l to make s t a n d a r d l ightweight c o n c r e t e c y l i n d e r s f o r 
c o m p r e s s i o n t e s t s . 

2. MATERIAL EXAMINED 

. The s a m p l e of g r e y l amina ted Tap leys Hi l l . sha le f r o m Sect ion 79, 
Hundred of Noar lunga , d e s c r i b e d in AMDL Repor t 297, was u s e d . 

3. EQUIPMENT 

The sha le was expanded in the r o t a r y kiln d e s c r i b e d in AMDL Repor t 297. 
S e v e r a l oil b u r n e r s w e r e used , of which the m o s t s u c c e s s f u l was a s i m p l e 
b u r n e r m a d e f r o m a length of y 2 - inch ga lvan i sed i ron pipe , th rough the 
midd le of which was i n s e r t e d a % - i n c h copper tube . The b u r n e r was c losed 
by a b r a s s nozz le . Oil was admi t ted through the inne r and a i r th rough the 
o u t e r tube . 

. D i e s e l fue l oil f r o m a. g rav i ty tank was m e t e r e d to the b u r n e r th rough a 
R o t a m e t e r Me t r i c 7 A f l o w m e t e r . P r i m a r y a i r f r o m a c o m p r e s s o r w a s 
m e t e r e d to the b u r n e r th rough a R o t a m e t e r Me t r i c 14K f l o w m e t e r . Second-
a r y a i r was suppl ied only by the n a t u r a l draught of the ki ln. 

T e m p e r a t u r e m e a s u r e m e n t s w e r e m a d e with an opt ica l p y r o m e t e r . 
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% by Weight 
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5. 

The bulk dens i ty of th is f inal s a m p l e of f ine agg rega t e was 44. 4. lb p e r 
cu f t . 

The f ina l s a m p l e s of c o a r s e and f ine a g g r e g a t e p r e p a r e d as d e s c r i b e d in 
Sect ion 4. 2 w e r e sent to the Ins t i tu te of Technology f o r t e s t ing . The 
Ins t i tu te was r e q u e s t e d to p r e p a r e s ix s t a n d a r d c o n c r e t e c y l i n d e r s to be 
t e s t e d f o r unit weight and 28-day c o m p r e s s i v e s t r e n g t h , the p r o p o r t i o n s 
used in making the c o n c r e t e to be: 

T h e s e p ropo r t i ons w e r e ca lcu la ted to give a c o n c r e t e conta ining 7 bags 
of cement p e r cubic ya rd , with a r a t i o of f ine to c o a r s e agg rega t e of 2 to 3 
by vo lume . 

The fol lowing f o u r - s t a g e mixing p r o c e d u r e was sugges ted to the 
Ins t i tu te : 

1. Mix the c o a r s e agg rega te with enough w a t e r to wet the 
p a r t i c l e s u r f a c e s 

2. Combine the cement and f ine agg rega t e and mix d r y 

3. Mix the c o a r s e and f ine m a t e r i a l s thoroughly 

4. Add suf f i c ien t w a t e r to obtain good workab i l i ty 

The t e s t s were, c a r r i e d out as r e q u e s t e d u n d e r the s u p e r v i s i o n of 
M r M . G . Symons , who m a d e the fol lowing c o m m e n t s : 

1. The sugges ted mixing p r o c e d u r e was found to be v e r y 
s a t i s f a c t o r y f o r p roduc ing a u n i f o r m mix ; us ing a l t e r n a t i v e 
p r o c e d u r e s , s eg rega t i on of the c o a r s e agg rega t e can be 
a p r o b l e m . 

2. The w a t e r - c e m e n t r a t io is not as c r i t i c a l in ..a. c o n c r e t e 
mix us ing th i s l ightweight a g g r e g a t e as c o m p a r e d with 
a mix us ing o r d i n a r y a g g r e g a t e . 

3. The s l u m p t e s t has no p r a c t i c a l appl ica t ion to a c o n c r e t e 
mix containing l ightweight a g g r e g a t e . 

4. 3 C o m p r e s s i o n T e s t s 

P r o p o r t i o n s 

by Volume by Weight 

Po r t l and cemen t 
F ine a g g r e g a t e 
C o a r s e agg rega t e 

1 .00 
1 . 8 2 
2. 75 

1. 23 
1. 06 
1. 00 
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T A B L E 1: COMPRESSIVE STRENGTH TESTS 

Cy l inde r Height D i a m e t e r Sec t ional Maximum Weight Age Densi ty Water C o m p r e s s i v e 
A r e a Load Cement St rength 

No. in. in. sq in. lb lb Days l b / c u ft Rat io l b / s q in. 

J 11. 9 5. 96 27. 9 58,500 17. 13 28 89. 2 
j 
0. 57 2100 

2 12. 0 5. 97 28. 0 65 ,300 17. 40 28 89. 5 0. 57 . 2330 
3 12. 0 5. 97 28. 0 52,000 16. 00 28 82. 3 0. 57 1860 
4 11. 9 5. 97 28. 0 66,900 17. 63 28 91. 4 0. 57 2390 
5 11. 8 5. 97 28. 0 49 ,400 16. 68 28 87. 2 0. 66 1760 
6 11. 8 5. 97 28. 0 50,100 16. 84 28 88. 1 0. 66 1790 

Note: 1. C y l i n d e r s w e r e s t r i pped f r o m the moulds 24 hour s a f t e r cas t ing and cured in wate r unti l t e s t e d . They w e r e 
ca s t on 2 / 6 / 6 5 and t e s t ed on 3 0 / 6 / 6 5 . 

2. C y l i n d e r s w e r e capped at one end with sulphur compound f o r s t a n d a r d tes t ing . 
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FIG. 1 FLOWSHEET SHOWING PREPARATION OF 
GRADED LIGHTWEIGHT AGGREGATE 
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