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SUMMARY 

T h i s t h e s i s i s c o n c e r n e d w i t h an i n v e s t i g a t i o n o f some 

f a c t o r s i n f l u e n c i n g t h e use o f c o a r s e c o l l i e r y d i s c a r d s 

as a f i l l m a t e r i a l f o r r e i n f o r c e d e a r t h c o n s t r u c t i o n . T h e 

work c a r r i e d o u t i n t h i s s t u d y i s p r i m a r i l y a l a b o r a t o r y 

s t u d y , i n v e s t i g a t i n g t h e p r o p e r t i e s o f t h e f i l l m a t e r i a l s , 

r e i n f o r c e m e n t s and t h e s o i 1 - r e i n f o r c e m e n t i n t e r a c t i o n 

c o e f f i c i e n t s . 

T e s t s were c a r r i e d o u t on Cardowan c o l l i e r y d i s c a r d s t o 

e s t a b l i s h t h e g e o t e c h n i c a l p r o p e r t i e s and t o e s t a b l i s h 

w h e t h e r t h e d i s c a r d s s a t i s f i e d t h e c r i t e r i a s e t o u t by 

B E 3 / 7 8 ( r e v i s e d ) and t h e DTp s p e c i f i c a t i o n f o r Highway 

w o r k s ( 1 9 8 6 ) . 

I n s t r u m e n t s r a n g i n g f r o m f r e e f i e l d s t r a i n c o i l s were used 

t o measure s t r a i n s i n t h e s o i I s . A l l methods u t i l i s e d a r e 

r e p o r t e d . B u t , t h e success o f t h e methods c o n s i d e r e d v a r i e d 

due t o t h e n a t u r e o f t h e f i l l m a t e r i a l s . 

A t h o r o u g h i n v e s t i g a t i o n was c a r r i e d o u t t o e s t a b l i s h t h e 

s h e a r s t r e n g t h e n v e l o p e . T w o s h e a r s t r e n g t h e n v e l o p e s were 

e s t a b l i s h e d , t h e y a r e as f o l l o w s : 

i ) P a r t i c l e s i z e s p e r t a i n i n g t o t h e who le g r a d i n g c u r v e ; 

i i ) S p e c i f i c p a r t i c l e s i z e r a n g e s ; 

These t e s t s i n d i c a t e t h a t t h e e n v e l o p e can be s e g r e g a t e d 

i n t o two s e c t i o n s , o n e f o r t h e low s t r e s s r e g i o n and a n o t h e r 

f o r t h e h i g h s t r e s s r e g i o n . 

The r e s u l t s o f t h e f o r m e r i n d i c a t e t h a t t h e s h e a r s t r e n g t h 

i s s t r e s s d e p e n d e n t and can be a c c u r a t e l y f i t t e d by 

c u r v i l i n e a r r e g r e s s i o n a n a l y s e s . 
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The i n t e r a c t i o n t e s t s c a r r i e d o u t i n t h i s s t u d y and t h e 

d a t a r e v i e w e d f r o m t h e o t h e r s o u r c e s when r e p r e s e n t e d 

n o n - d i m e n s i o n a l 1y i n d i c a t e s t h a t t h e RMS s t r i p s and t h e 

T e n s a r SR2 g r i d s y i e l d t h e h i g h e s t a l p h a v a l u e s and hence 

t h e c o e f f i c i e n t s o f f r i c t i o n . T h e r e s u l t s o f s h a l e s t e s t e d 

w i t h RMS s t r i p s y i e l d t h e h i g h e s t c o e f f i c i e n t s o f 

i n t e r a c t i o n . E n v e 1 opes have been f o r m u 1 a t e d , s u b s e q u e n t t o 

t h e c o l l a t i o n o f d a t a f o r a l l t h e m a t e r i a l s c o n s i d e r e d i n 

t h i s s t u d y . T h e r e s u l t s i n d i c a t e s t h a t t h e a l p h a v a l u e s as 

p r e s e n t e d i n B E 3 / 7 8 ( r e v i s e d ) a r e c o n s e r v a t i v e , i n t h e case 

o f t h e RMS s t r i p s . 

The p u l l - o u t t e s t s c a r r i e d o u t i n t h i s s t u d y i n d i c a t e s t h a t 

t h e RMS s t r i p s a r e t h e most e f f i c i e n t o f a l l t h e 

c o n v e n t i o n a l s t r i p s . 

The g r i d t e s t s y i e l d e d t h e h i g h e s t p u l l - o u t f o r c e s and t h e y 

were most e f f i c i e n t o f a l l t h e r e i n f o r c e m e n t s t e s t e d . 

The f i e l d p u l l - o u t t e s t d a t a as r e p o r t e d by Wei i n d i c a t e d 

t h a t t h e f r i c t i o n c o e f f i c i e n t s were l o w e r w i t h r e s p e c t t o 

t h e l a b o r a t o r y d a t a . T h i s can be a t t r i b u t e d t o t h e 

d i f f e r e n c e s i n c o m p a c t i o n . 

Compar ison o f t h e c o e f f i c i e n t s o f f r i c t i o n i n d i c a t e s t h a t 

t h e s k i n f r i c t i o n t e s t s as measured i n t h e s h e a r b o x a r e 

lower w i t h r e p e c t t o t h e p u l l - o u t t e s t d a t a . 

An e q u a t i o n was f o r m u l a t e d u s i n g t h e r e s u l t s o f t h e 

e s t a b l i s h e d Mohr e n v e l o p e s w i t h r e s p e c t t o p a r t i c l e 

s i z e , s k i n f r i c t i o n t e s t s and t h e s p a c i n g o f t h e r i b s i n a 

RMS s t r i p . T h e p r e d i c t e d v a l u e s a r e a c c u r a t e t o w i t h i n 1 0 * 

o f t h e measured v a l u e s . 
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