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Evaluation on Shear Contribution of Steel Fiber Reinforced Concrete in
Place of Minimum Shear Reinforcement
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ABSTRACT In current design codes, minimum shear reinforcement is required for reinforced concrete flexural members, and the
use of steel fiber reinforced concrete is permitted to replace the minimum shear reinforcements. In the present study, to estimate the
effects of shear reinforcements and fibers on shear strength, simply supported beams were tested under transverse loading. The test
results showed that the shear strength was significantly increased by the use of fibers. Particularly, the effect of fiber reinforced
concrete was pronounced when high-strength concrete was used. The performance of fiber reinforced concrete for minimum shear
reinforcement was evaluated using results of the present study and existing tests.
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Fig. 1 Reinforcement arrangement and cross sections
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Table 1 Test variables and predictions of moment and shear capacities of specimens

. Fiber Longitudinal Shear ,

Specimens S,T,Ctlzn Volume {f\’;[ff,g Reinforcement | Reinforcement | a/d (inLﬁm) (é/ﬁ) (k?]) V'"
YP I Ratio (%) (Ratio) (Ratio) "

21RC RC - - N 237 174 72 2.42

on
21FB FB 0.75 2.79 237 174 116 1.50
21SR SR - - SD400-D10 237 174 72 2.42
21FSR | FSR | 0.75 2.79 SD500 (0.12%) 237 174 116 1.50
-3D25 4.0

60RC RC - - (1.72%) Non 312 229 114 2.01
60FB FB 0.75 3.93 312 229 164 1.40
60SR SR - - SD400-D10 312 229 114 2.01
60FSR | FSR 0.75 3.93 (0.12%) 312 229 164 1.40
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Table 2 Mixture proportions of concrete

Nominal | W/C Unit weight (kg/m’)
strength | (%) A C S G SP
21 494 162 328 869 979 3.5
60 29 180 620 625 935 | 8.06
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Fig. 2 Vertical load-center displacement relationship of 21
MPa test specimens
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Specimens strength |y, Predictions(kN) Viest | Viest | Viest Viest Viest Viest | € tongi | €o.trans | Failure
(MPa) | (kN) Vi | Vo | Vi [ Vat Vo Vot Vo Vit Vol (pe) | (pe) | mode
Ja | fop Val Vo | Vy | Vi
21RC [ 21| - | 78 | 68|76 | - | - | 116 | 1.03 | - - - - 1,115 - | Shear
21FB | 21 (2.79| 114 | 68 | 76 | 116 | - | 1.69 | 1.50 | 0.98 - - - 2,357| - | Shear
21SR | 22 | - 95 | 69 | 77 | - | 50 | 1.37 | 1.23 - 0.80 0.75 - N/A? | N/A | Shear
21FSR | 21 [2.79| 186 | 68 | 76 | 116 | 50 | 2.75 | 2.45 | 1.60 | 1.58 1.48 1.12 | 4,840 | 2,768 | FSV
60RC |63.2| - | 101 |117|124| - | - [ 086 | 0.82 | - - - - N/A | - | Shear
60FB | 56 [3.93| 204 | 110|117 |164| - | 1.85 | 1.74 | 1.25 - - - 3380 - FSV
60SR [632] - | 126 |117|124| - |50 | 1.08 | 1.02 | - 0.75 0.73 - N/A | N/A | Shear
60FSR | 59 [3.93| 245 113|120 |164| 50 | 2.16 | 2.05 | 1.50 | 1.50 1.44 1.15 {25,991| 3,111 |Flexure

DFlexural shear failure
?Not available due to damage of strain gauges
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Fig. 7 Measured strain of 60 MPa test specimens
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Table 5 Dimensions, properties, and test results of existing specimens

Number "
Investigators of b,, mm| h, mm | d, mm | o/d, mm | f,, MPa |Fiber type| L/d, Vi, % %
specimens ok
Batson® 21 101.6 | 152.4 127 (3.4 to 4.8| 33 to 40 S/C 66.8 to | 022 to 135 41 052
102 0.88
Swamy® 6 175 250 210 45 35.5 to 43 C 100 0 to 1.2 [0.24 to 0.52
Sharma® 5 150 300 276 1.81 |42.8 to 48.6 H 83.3 0, 0.96 [0.34 to 0.62
Mansur® 13 152 229 197 | 2 to 4.4 [20.6 to 33.4 H 60 0 to 0.75[0.23 to 0.52
Lim* 11 152 254 221 [1.5 to 3.5 34 H 60 0to1l |0.18 to 0.75
Narayanan” 33 85 150 121630t0 2 to 3.5 | 36 to 65.8 C 100, 133 |0.25 to 3|0.31 to 0.92
0.46 to 0.5 to
30)
Narayanan 7 100 400 350 0.92 38 to 68 C 100 125 1.22 to 1.7
3) 0.5 to
Ashour 12 125 250 215 1to6 [93.8 to 99.1 H 75 Ls 0.2 to 1.42
Swamy’" 16 55 300 265 | 2 to 4.9 |32.8 to 40.9 C 100 0,1 [0.18 to 0.92
Tan'? 6 60 375 340 | 1.5 to 2 | 32.8 to 36 H 60 0 to 1.0 [0.54 to 1.25
Adebar'? 8 152 610 558 1.6 40.8 to 60 H 60, 100 | 0 to 1.5]0.19 to 0.54
. 250 to | 180 to 44.8 to
32) -
Noghabai 16 200 200 570 |28 1033 103.8 S/H/S-H | 50,8 | 0to1 [0.24 to 0.86
Rosenbusch®| 32 200 300 to | 260 to 1.5 to 4 |32.1 to 48.3 H 67 0 to 0.76/0.18 to 0.91
600 540
Kwak'® 12 125 250 212 2 to 4 |30.8 to 68.6 H 63 0 to 0.75]0.25 to 0.73
Cucchiara'” 5 150 250 219 2,279 1409 to 43.2 H 60 0to2 [0.19 to 0.55
Parra-
s 12 152 457 381 3.4, 35 | 31 to 492 H 60, 80 | 0 to 1.5 [0.17 to 0.61
Montesinos
Oh*¥ 9 100 200 175 | 2 to 4.5 |78.4 to 87.2 S 100 0tol |0.28 to 0.76
Oh' 3 100 180 150 2.67 34 to 42.4 S 57 0to2 |0.61 to 0.88
Moon'? 9 100 200 170 |1.4 to 3.4|40.3 to 50.8 H 60 0 to 1.5 [0.32 to 0.93
Kwak'” 15 150 | 300 | 250 |15 to 3.6 311ii ? H 60 0.1 (018 to 0.72
55 to | 150 to | 126 to 20.6 to
Total 251 200 200 570 |046 106 113.5 S/C/H/S-H|50 to 133| 0 to 3 | 0.18 to 1.7
120 : 000000 000 00 OO0 000 O(ad =250
—o~Noghabai 00000 0000 00000,
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