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A B S T R A C T 

Comparative study of the e f f e c t i v e n e s s of some t y p i c a l 

arrangements of over lapping hoops to o rd inary r e c t a n g u l a r hoop was 

c a r r i e d o u t . The over lapping arrangements were:-

Diamond Shape; S i n g l e Cross ing; and Double Crossing (See appendix) . 

During t h e s tudy , a f ixed s t i r r u p spacing of 300mm (Model S ize 

120mm) and conc re t e - grade of 25 was used in a l l the specimen. 

Twenty four (24) specimens were prepared for t h i s research with each 

arrangement (Ordinary r e c t a n g u l a r hoop, Diamond shape, s i g n l e 

c ross ing and Double c ro s s ing ) having s ix (6) specimen. 

The conc re t e mix used in t h i s experiment was designed to have 

a r a t i o of 1:1%:3 and a grade of 25 with water-cement r a t i o of 

0 .7 (w/c = 0 . 7 ) . Mixing of t h i s conc re t e was done manually using 

a dry batching p r o c e s s . The compaction of the c a s t specimens was 

by stamping i n t e r n a l l y , while p o k e r - v i b r a t o r was used on the 

su r f ace , for proper dense s e t t l emen t of the mixed c o n c r e t e . 

Measurements of s t r e s s e s and - s t r a i n s of the specimens under 

loading was c a r r i e d ou t with a s t r a i n meter . The use of s t r a i n -

meter was p o s s i b l e through the h e l p of STRAIN-GAUGES which were 

soldered on the re inforcement - b a r s at four (4) d i f f e r e n t 

p o s i t i o n s ( t op f ront top-back, middle f r o n t and midd le -back) . 

These s t r a i n - g a u g e s were a l so connected to a very t h i n long and 

f l e x i b l e e l e c t r o n i c w i r e s by use o f A r a l d i t e g l u e . 

The t e s t i n g of t h e prepared specimens was c a r r i e d o u t us ing 

UNIVERSAL TESTING MACHINE. Care was taken in ensur ing proper p l a c e ­

ments of t h e specimens on the machine before load ing , in o rder to 

avoid excess ive e c c e n t r i c loading on the specimens. The load ing 

of a l l the t e s t e d specimens was a gradual p roces s , while the 

r ead ings of i n t e r n a l s t r e s s e s and s t r a i n s of the specimens were 



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

STRAIN METER. 

Using t h e r e c o r d e d r e s u l t s o f t h e S p e c i m e n s , "STRESS-STRAIN 

CURVES" we re drawn i n o r d e r t o d e t e r m i n e t h e d u c t i l i t y o f each -

o f t h e a r r a n g e m e n t s u n d e r s t u d y . I n t h e o r y , t h e d u c t i l i t y o f a 

c o n f i n e d c o n c r e t e i s d e t e r m i n e d b y m e a s u r i n g and compu t ing t h e a n g l e 

o f s l o p e o f t h e d e s c e n d i n g p a r t o f i t ' s 'STRESS-STRAIN CURVE.' The 

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

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

I t was o b s e r v e d t h a t i n a l l t h e c a s e s o f t h e Spec imen 

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

r e a c h e d . Thus n o r e a d i n g s we re o b t a i n e d f o r h i g h e r l o a d s . Also 

some o f t h e S t r a i n - G a u g e s w e r e found t o b e f a u l t y . 

I t was a l s o o b s e r v e d t h a t t h e f a i l u r e was e i t h e r a t t h e t o p 

o r t h e bo t tom o f t h e t e s t e d Spec imen . N o column was a b l e t o c a r r y 

h i g h e r l o a d a f t e r s p a l l i n g o f c o n c r e t e b e g a n . 

A s a check t o t h e r e s u l t s o f t h e t e s t e d s p e c i m e n s , bo th 

t e n s i l e and - c o m p r e s s i v e s t r e n g t h s we re c a r r i e d o u t o n p r e p a r e d 

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

c a r r i e d o u t o n s t e e l - s a m p l e s , w h i l e c o m p r e s s i v e - t e s t was done o n 

t h e c o n c r e t e c u b e s . 

v i i i 
























































































































































































