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SUMMARY

Two continuous beams (two span) with reinforced concrete
and two continuous beams with fibrous concrete at the expected
zones of hinge formation were tested under monotonic loading
condi”glon. The investigation revealed that the load carrying
ce;.pac:.:by, stiffness and ductility were larger for the beams
wr!_:h fibrous concrete in hinging zones than the conventional
reinforced concrete beams. The crack widths and spalling
and disintegration of concrete are lower in the partial
fibrous beams than the conventional reinforced concrete beams.

INTRODUCTION

The resistance of fiber reinforced concrete to shock
loads that are caused due to explosion etc snd its inkerent
shatter resistance that reduces disintegration of broken
fragments make it an useful material for the structures in
earthquake -prone zones,

The aim of the present study is to examine the behavicur
of reinforced fibrous concrete when it is subjected to reversed
cyclic loading such as those experienced by catastrophic
earthquakes. 4s part of this investigation the preliminary
work whichh was limited to monotonic loading is reported in
this paper. The overall ductilityinframed structures is a
function of the rotational capacity of hinging zones.
Favourable overall behaviour could be anticivated if the
hinging zones have adequate deformation capacity while the
rest of the structure is either elastic or in an élastic cracked
.8tate, Therefore it is while to introduce fibers in the
hinging zones where ductility demand is keenly felt.

EXPERIMENTAL INVESIIGATION

tajil veci s _an est set s The particulars of
eams tested are shown in Table 1. For vezms FFRCCI aud FPRCC II
fibrous concrete using steel fibers (0.4mm dia) having
aspect ratio (1/d) equal to 100 and l</¢ by velume was used at
the hinging zones only as shown in Table 1, The test set up
may be seen in Fig.l, The loads were simultaneously applied on
the beams +through the mid points of each span,
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5. The crack widths in the hinging zones of the fibrous
concrete beams (PRRCC beam) were less compared the crack
widths at the same location in conventional R.C. beam
(RCC beam) at comparable load levels,
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Load deflection behaviour: Fig.2 shows the load deflection
curves for all the four beams tested. The deflection measure-
ments were taken at the centre of each span. The load-
deflection curves show that the PFRCC bheams are stiffer
at working load than the RCC beams by 25-/.. The ultimate
load was higher for PFRCC beams compared to RCC beams by
15+/¢, The ultimate load could be sustained even for larger
deflections in the case of PFRCC beams whereas there was
considerable reduction of vltimate load with increasing
deflections in the case of RCC beams. The PRRCC beams were
found to be at least 50:/+ more ductile than the conventional
beams., Fig.3 shows the strain distribution across the
hinging zones of two typical beams. The shift in the
neutral axis is more for the RCC beams than in the PFKCC
beams for the same load increments. This is because the
contribution of fibrous concrete in the tension zone. This
can be considered to be a favourable behaviour of the
critical hinging zone. The narrowing of the compression
zone ig delayed in the case of PFRCC beans which has contri-
buted to their larger gaction ductility leading to greater
energy absorption for the member.

FAILURE MODi OF BEAMS

All the beams' were reinforced with sufficient shear
reinf orcement in order to supress a premature shear failure. As
expected all the beams developed plastic hinges and a ductile
flexural failure wa#® witnessed. The cracking and disintegra=-
tion of concrete in the damagdd tension zones were quite
significant for RCC beams whereas it was considerably less
in PFRCC beams. Crack widths in PFRCC beams in the hinging
zones were found to he less compared to cracic
same regions of the RCC beams for comparahle load levels. Ab
ultimate load stage the cracks in tension zones of RCC beams
opened up considerably due to excessive deformation and
spalling of concrete fragments were inevitzble, On the other
hand the PFRCC beams showed shatter resistance and exhibited
more even crack distribution,

COLCLSIONS

1., The stiffness of the beams with fibrous concrete in the
hinging zones (PFRCC beams) was higher by 25./+ than the
conventional reinforced concrete beams (RCC beams) at
about the service load.

2. The ultimate load carrying cap city for the beams with
fibrous concrete at hinging zones (PFRIJ besms) was larger
by 15¢/¢ when compared with conventional K.C. beanms
(RCC beams).

3. The PFRCC beams were found to be at least 50+/« more ductile
than the conventional beams,

4. The crackin: and disintegration of concrete from the damaged
tension zone was quite significant for conventional R.C.
beams (RCC beams) whereas it was considerably less in
partial fibrous concrete beams (PFRCC beams).
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IN TONNES
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