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ABSTRACT

A theoretical study was performed to investigate the behavioral chracteristics and shear strength of fiber reinforced
concrete slender beams. In the fiber reinforced concrete beam, the shear force applied to a cross section of the beam
was resisted by both compressive zone and tensile zone. The shear capacity of the compressive zone was defined
addressing the interaction with the normal stresses developed by the flexural moment in the cross section. The shear
capacity of the tensile zone was defined addressing the post-cracking tensile strength of fiber reinforced concrete. Since
the magnitude and distribution of the normal stresses vary according to the flexural deformation of the beam, the shear
capacity of the beam was defined as a function of the flexural deformation of the beam. The shear strength of the
beam and the location of the critical section were determined at the intersection between the shear capacity and shear
demand curves. The proposed method was developed as a unified shear design method which is applicable to
conventional reinforced concrete as well as fiber reinforced concrete.
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Table 1 Existing shear strength models for FRC beams
without web reinforcement

Investigator Shear strength models (MPa)
v, = 1.25+4.68[(fffsp)3/4(p%)’/3d_‘/”]
LY for FRC
— 3/4 d 1/3 4-1/3
0= 053+ 5.471(7,f,)" (p2) )
for FRM
Khuntia® v, = (0. 167+0A25F),/ "
v, = kf(— )(”5 (ACI Committee 544)
k=1if fl is obtained by direct tension
Sh 1 test, ) ) o
arma k = 2/3 if f, is obtained by indirect
tension test,
k = 4/9 if f, is obtained using modulus
of rupture, or f,= 0.79/f ..
N v, = 6[0.24f5p+80p%] +0.417F
Narayanan e = 1 for a/d>28,
e=12.8d/a for other case
Ashour® (0.7/f . +7F) + 17. 2p1
Kwak® v, = 2.1efl (p )"‘“+0.8(0.41TF)°-97
= 1 for a/d>3.5, e for other case

f; = modulus of rupture, fop= splitting tensile strength
F = fiber factor, = = average interfacial bond stress of fiber matrix
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Fig. 1 Strength predictions by existing strength models
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1: Steel or Polyethylene FRC
2: Aramid or Acrylic FRC
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Table 2 Dimensions and properties of FRC or FRM specimens

. . Vi Aspect ratio Reinforceme Ve Ve
Investigator No. of specimens %) |of fiber L/D . MPa) | d (mm) a/d nt ratio (%) V[Eie)d ' V,ﬁfe?d
15 (mortar), 15 (steel FRM), _ _ » N B
i 7 (polyethylene FRM) 0-2 334 33-626 |102-204 |25-4.25] 1.1-33 0.98 1.03
3 (concrete), 5 (steel FRC) _ B _ _ N
2 (polyethylene FRC) 0-1 28.5-57 178-26 |102-204| 3.0 1.1-33 0.98 0.98
Mansur” 5 (steel FRC) 0.5-0.75 60 206-33.4| 197 2.8 1.34-2.0 0.93 0.95
Lim® 4 (steel FRC) 0.5-1 60 34 221 [2535| 11-22 0.89 0.90
Narayanan 9 (steel FRC) 025-1 | 100-133 ]253-430| 130 |3.0-35| 20-572 0.91 0.92
Ashour® 1 (steel FRC) 1 75 94 215 4.0 4.58 0.95 0.95
Swamy™ 4 (steel FRC) 04-12 100 444-498| 150 45 3.05-4.0 0.98 0.97
Shin®™ 4 (steel FRC) 0.5-1 100 80 175 | 30-45 3.59 1.07 1.07
Murty™ 3 (steel FRC) 1-15 50-100 |31.1-328| 186 3.0 1.25 0.91 0.91
Batson’ 31 (steel FRC) 0-0.88 67-100 |332-402| 127 |3.2-50 3.07 0.98 1.02
5 _ B ~ _ Mean: 0.98 | Mean: 0.99
FRM 37 0-2 334 33-626 |102-204 25-425) 11-33 | SN PSS ool
Total 108 Mean: 0.97 [Mean: 0.97
FRC 71 0-15 | 285133 | 17.8-94 |102-221|25-50 | 11572 | o0 16 v 125
W Mean value of stregth predictied by Eq. (16), (17), (19), and (20)
? Mean value of strength predictied by the simplified method Eg. (16), (20), and (22)
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