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A Theoretical and Experimental Investigation on the Flexural Behavior of

Reinforced Concrete Members Containing Steel Fibers

B &
Oh, Byung Hwan

W i HeRaE pel BUAE EASALW] oy AF Helo] oy Ay

- 9lste] LAl A

Seagom, WAL RAE wo A RAvE B
S5 - AL AR b
tata] tsol =14 oiahu| o

S g AL S S obae B

R rskel AAEIo M. Slos duf et

=
o

] o

Tl e R AR EI,

Abstract

The mechanical behavior of reinforced concrete beams with steel fibers 1s investigated in the present study.
An experimental program was set up and several series of reinforced concrete beams have been tested, including
two senes of singly-reinforced concrete beams and one series of doubly-reinforced concrete beamns. It was found
from these measurements that the crack widths increase almost hnearly with the increase of steel stress and
that the crack widths at the same loading stages are greatly reduced as the contents of steel fibers increase.
The present study also mdicates that the ductiity and the ultimate resistance are remarkably enhanced due
to the addition of steel fibers. A theoretical model for the flexural analysis of fiber-reinforced concrete beam
which takes into account the effects of fibers is also proposed.

1. M2 g ol aleh ol stiteie] Av olehy
gus s wnows Hitoy

B Alphaba] o] ulan glu}, Fa

sareliy: 9l ol o el g weAel el M g 4eg £
slod)i A4S wan qrale] A 9 HES o4l

$lebal Bel& ol

* gagl HEOiatil gaktleh ERyehy wh

M3 3%, 19919,



(Fiber reinforced concrete or Fiber concrete)z} &t}
old AF&y|3= Mol £HF ¥ Y(Steel), H(Glass),
vkl & (Nylon), £l 2 g (Polypropylene), A1
( Asbestos). ¥ ¢ of| & &l (Polyethylene), &4 (Carbon) 5-0]
Ak A E
1«]7— /\}_R_é'l

] olgty) AAE AfHsk] slere R g
AL Qe de] gleM, & g wgs
@ A We WS Abgsl AL ABlr s} e wE
& AREEE Rol i o7} e

196083 2 v]++¢) Romualdi & Baston[l, 2]o] st
o} #(Fracture theory)s 2 -&é}d ’W%"l A 7Y
w(Crack arrest mechanism)& AW atsdan, go 44
o8 AENFWIre i gy 2relee] olgAgs
sjsta] FrielE o] ¢1A4)(Toughness)¥} 91 4727h &%

PRk AR} B &R
Jrofl whele) ghupi
(3jell o] &) 4]

A8 e, olxle] F5EA 9 18 EA(Fatigue
characteristic)o] #ahA 7fM¥ivi= Apddo] e Hut

1980 tHoll Fojobrfss A Faejriel 7I$1%1 (RS
Bod b opye) At Fare)r Ve iy 29
Aol s M Ie 41§l H, o] oltyt §}‘”u\ Hax
arslrh

WAt M Gl R T EQIEE HirEagE wa
(1)ol t}]aﬂ A8l (Flexural test)& 43§ &}bol -‘;’-XHQ]
o—!@}z; A TAleh whah FMeel RAEVE sk

1

Hac I

oZ

2}4% wrech Shah$} Rangan

ARG RN R A A ] A E: olAjo] &

? sAE A gk
ERR Do g LR o) 913
of MREYWH BT WA 4R T
W2kl WAl el alelehE, ilalE, ol
S RAA7 W Awiie] 2ds Ay BAg

E ARENoR d gree Srbed arvstod
dRiele wel gad efdah s sl ndg

Arlstel A Avtel nlawdt sl
2 MR EaRiEel HSENE MY

21 284

211 HEA5n

(1) a8

{"—'lri]‘—': %,_A]l‘)ll}ﬁ_ﬂl \N/C=040 e‘;j E-“E‘% 18
em® dte] WE 28U 4HBE(00)7t 420kefemio] HE
= WEAl g}

O

130

AldE: A1 1Y% FEde AuESR Abgaty T,
tAAE 2UHFM) 221 8% 2
Avk. S #& Al 2YUE 619, ¥ZE 260, Hd
A 15mmel AE AME s AR Elos A% &
T4 obsty wAsk]l flst wgEsAlel DAREX
Super—20% 12% #7bldm, 2ee Bade 57 9
ste] &3k3) C.SF.(Condensed silica fum )% 20% =
7hatdeh HAel A vielel wgz
¥}

25280 A& Ahgat

-\
lo
=)
28]
o
®
—

L

Table 1. Material Properties of Aggregates and Proportion of Mix
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Fig. 2. Modes of Specimens at Failure
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Table 3. Comparisons of Measured Moments and Calculated Moments

o % Megsured Calculated Moment Calculated M.
N M ; (N.m) Measured M.
&A= omen BiRaE Henager's Present T & Henager’s P
V%) (N.m) 3 I VN resent
(RC.H) Method Method (RC.®) Method Method
0.0 12.181 13,508 - - 1.109 -
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2.0 17,963 13,699 15,068 16,594 0.763 0.839 0.924
0.0 20,580 19.929 - - 0.968 - -
£=0.65, - 1.0 22,638 20,063 20,48 21,200 (.886 0.908 0.936
2.0 23,373 20,505 21,534 22,905 0.877 0.921 0.980
0908 0.0 26,754 26,021 - - 0.973 - -
P'=6008; - 1.0 28,371 26,788 27,684 28,280 0.944 0.976 0.997
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