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ABSTRACT 

T h i s s t u d y i s a n i n v e s t i g a t i o n i n t o t h e p o s s i b l e u se o f 

b a g a s s e a s h , SCBA, as an a l t e r n a t i v e c e m e n t i n g m a t e r i a l . The 

SCBA was used in c o n j u n c t i o n w i t h l ime ( i . e . as a p o z z o l a n a ) 

t o p roduce l i m e - p o z z o l a n a cemen t , and w i t h o r d i n a r y p o r t l a n d 

cemen t , OPC ( a s a p a r t i a l r e p l a c e m e n t ) to p roduce b l e n d e d 

p o z z o l a n i c c e m e n t . 

Bagasse i s t h e f i b r o u s r e s i d u e o f suga r c a n e a f t e r 

c r u s h i n g and e x t r a c t i o n o f j u i c e . SCBA i s t h e r e s u l t i n g w a s t e 

p r o d u c t o b t a i n e d from t h e c o m b u s t i o n of b a g a s s e . The SCBA 

was o b t a i n e d by b u r n i n g b a g a s s e in a f u r n a c e a t a t e m p e r a t u r e 

o f 4 0 0 ° c . 

p r e l i m i n a r y i n v e s t i g a t i o n was i n i t i a t e d t o a s c e r t a i n t h e 

c o m p o s i t i o n and p r o p e r t i e s of t h e SCBA. A desk, t o p c h e m i c a l 

i n v e s t i g a t i o n c a r r i e d o u t on t h e SCBA, r e v e a l e d t h e p r e s e n c e o f 

s i l i c a ( S i O 2 ) i n a l a r g e amount ( a b o u t 5 8 . 6 5 % ) . The combined 

r a t i o o f s i l i c a , a lumina and f e r r o u s o x i d e was d e t e r m i n e d a s 

70.86%, i n d i c a t i v e of a good p o z z o l a n a . The r e a c t i v i t y of t h e 

SCBA was measured th rough i t s p o z z o l a n i c a c t i v i t y i n d e x ( P A I ) . 

The PAI wi th cement and wi th l ime were found to be 91% and 4.88Mpa 

r e s p e c t i v e l y , and t h e s e t o g e t h e r s u g g e s t a r e a c t i v e 

p o z z o l a n a . 

T r i a l c o m p r e s s i v e s t r e n g t h t e s t s were c a r r i e d o u t o n v a r i o u s 

mixes of the 5CBA w i t h l ime and OPC to p roduce masonry u n i t s 

o f c o n s t a n t cement - sand r a t i o o f 1 1 3 . The r e s u l t s o f t h e 

i n i t i a l t e s t s , r e v e a l e d the b e s t p e r f o r m a n c e s of l ime - SCBA 

as 25 175, and OPC-SCBA as 75 :25 m i x t u r e s . These r e s u l t s were 

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



vi 

out on a population of 86 t e s t specimens. 

The lime - SCBA (25:75) mixture was found to have a 

s t rength property of 6.27MPa and 7.48MPa at ages of 7 and 28 

days r e s p e c t i v e l y . These values c l e a r l y meets the requirements 

of ASTM for non-load bearing masonry u n i t s . For the OPC-SCBA 

mixes, an optimum evaluat ion of s t rength v i s - a - v i s replacement 

of OPC made, showed tha t a maximum of 25% replacement can be made 

without adverse loss in compressive s t rength va lue . The 

compressive s t rength value was measured as 20.3MPa at 28 days 

which is 85.98% of r e s u l t obtained with cont ro l t e s t specimens. 

General ly, increases in the s u b s t i t u t i o n of OPC with SCBA gave 

progress ively lower compressive s t rength va lue s , in a l l a 

t o t a l of 171 t e s t specimens were prepared and t e s t e d . 

A cos t evaluat ion of the prepared u n i t s revealed tha t 

pozzolanic cements are cheaper than pure OPC. A savings of 

13.25% and 15.74% were recorded for the 75:25 (OPC + SCBA) 

and 25:75 (LIME + SCBA) cement mixtures r e s p e c t i v e l y . 












































































































































































































