
AB.STRACT 

Studie on the bond beha iour of deformed teel rebars in con\lentional 
concrete ha e been , idely co ered. Howe er, the rucli on the bond beha iour 
between deformed teel rebars and high- rength If-comp ting oncrete (HSSCC) 

particularly with the addition of teel fibres are till ,ery limited. Hence in this 
re earch, an in-depth tud was conducted to investigate the effect of teel fibres on 
the bond beha iour of deformed teel rebars embedded in teel fibre high-strength self
compacting concrete (SFH C . Experimental work ere carried out in two phases .. 
Phase I invol ed the d ign of con rete mix and the I ting of fre h and mechanical 
propenies of the normal ibrated concrete H and FH CC. The tee) 
fibres u ed in SFH CC , ere the hooked-end type wich 3 - mm lengch and an aspect 
ratio of 63.6. The r earch , orks in Phase 2 involved the clirec.t pullout te ting 
conducted according 10 the Rll M R 6 Pan 2 andard A total of 2 puJlout 
specimen with a dimen ion of200 mm x 200 mm x 200 mm were prepared and tested 
at 30 ± 2 day . A few of FH pecimens were tested at the 6 months of concrete 
age. The pullout pecimens comprised high i Id deformed teel rebars of 12 16 and 
20 mm diameters. The pullout pecimens ,vere ~ubjec1.ed 10 in reasing ial pullout 
load. The test r ul in Phase l howed the proposed d ign mi of elf-compacting 
concrete managed to achie e high comp i,e trengch of60- 0 /mm1

. compared 
to HSSCC, the concrete compr i e strength of FH bad increased lightJ but 
the splitting tensile rrength had incr ed tremendous! . The resul howed that 
SFHSSCC with 1.0% of teel fibre volume fi 1ion "' the be I mix that ti fy the 
elf-compacting and harden concrete requiremen and therefore selected for 

further rudy in Phase 2. The test re:sul o Phase 2 sho, ed that the effect of steel 
fibres in increasing bond 1:rength between rebar and the hi h- trengt.h If-compacting 
concrete i een 10 be insignificant the uh o bond cren. 1h of rebars in HSSCC 
and SFHS concrete howed sm.all differctl es onl . Hm ever, the addition of teel 
fibre in SFH SCC had impro eel the concrete du tilit very ignificam.1 . At the age 
of 6 months the confinement energ o the · H impro, ed ub antiall b about 
80% as compared 10 the confinement energ at 30 ;:t _ da . B on lhe -strain 
behaviour in concrete, it \ as ob rved that che H w able 10 expand 
significantly under large tr with ontroUable rrains ,ihi h jus1ifi that the 
pre ence of tee! fibr had ronmbu1ed m impro ed confinement effi to the extent 
that the SFHSSSC had the abilit to pro ide high onfinement energy and good 
ductiliry. Sub equently based on the pullout 1 1 resul , mo ne\ ad t:rength 
equations are proposed 10 predict 1,he bond 1:rengths of de ormed t:eel rebars 
embedded in HS and FH . inall , it can be o luded t.h I the presence of 
tee! fibre in HS C could o ercome the brinle 6 ilure m high trength elf-

compacting concrete and ignifican1J imp " the rae du 1jlr1 , whi h dela the 
lo of bond ber� een reba and concrete. 


