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Evaluation of Effective Toughness of Steel Fiber Reinforced Concrete
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Abstract

This study reviewed various current methods of evaluating the toughness of fiber reinforced concrete
beams by means of toughness indices and criticized the use of various multiples of first —-crack deflection
to define toughness indices. To overcome the shortcommings, this study suggested the effective tough-
ness for evaluation of the toughness of steel fiber reinforced concrete. The suggested method is deter-
mined from the area below the load—deflection curve until deflection at the loading point becomes 1 /150
of the span devided by the ligament area. The suggested effective toughness represented the toughness
properties of SFRC in a more consistent manner than others,

Keywords : Toughness, Toughness Index, Effective Toughness, Steel Fiber, SFRC, Brittleness, Initial
Crack, Load —Deflection Curve, Ligament Area.
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Table 1. Experimental programs of steel fiber reinforced concrete

Test condition

Effect of fiber content

Effect of specimen size

Notch depth{a, /H) 0.3 0.3

Fiber length(Z,;mm) 30 60 30 60
Specimen type(5 case) I N % 1 [ I l mi|N I \%
Fiber content(vol.%) 0 Jos5]1o[15] 0 Jos]10]15] 0 Jo5]10]15 1.0
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Table 2. Comparisons of toughness indices and effective toughnesses

‘ Fiber Fiber ASTM method ACI Effective
Series length, content toughness,
mm Vol.% L Ly Ly method E.T.(kg/m)
A00—13 30 0 5.0(1.00)* 8.1(1.00)* 11.2(1.00)* 21.4(1.00)% 21.4( 1.00)*
A05—13 30 0.5 5.0(1.00) 10.0(1.23) 28.4(2.54) 64.0(2.99) 136.4( 6.37)
A10-13 30 1.0 5.0(1.00) 10.5(1.30) 29.9(2.67) 49.9(2.33) 194.8( 9.10)
Al5-13 30 1.5 4.9(0.98) 10.8(1.33) 36.1(3.22) 75.8(3.54) 284.7(13.30)
Co0—IV3 60 0 6.1(1.00) 12.8(1.00) 30.6(1.00) 21.0(1.00) 21.0( 1.00)
C05—-IV3 60 0.5 5.6(0.92) 11.5(0.90) 34.3(1.12) 107.2(5.10) 261.2(12.44)
Ci0—-DN3 60 1.0 5.4(0.89) 11.5(0.90) 41.0(1.34) 170.3(8.11) 406.3(19.35)
C15-N3 60 1.5 5.6(0.92) 13.2(1.03) 51.2(1.67) 129.3(6.16) 588.1(28.00)
Coo—V3 60 0 6.5(1.00) 12.9(1.00) 25.9(1.00) 21.5(1.00) 21.5( 1.00)
C05—-V3 60 0.5 5.6(0.86) 12.2(0.95) 39 9(1.54) 66.1(3.07) 297.1(13.82)
Ci0-V3 60 1.0 5.9(0.91) 13.2(1.02) 46.9(1.81) 153.7(7.15) 484.7(22.54)
C15-V3 60 1.5 5.8(0.89) 13.6(1.05) 51.9(2.00) 145.9(6.79) 760.7(35.38)

*

Fig.
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Table 3. Effective toughness for each specimen sizex

) Fiber Specimen Effective Relative
Series length size toughness(E.T.) | effective
Ly, mm | BX HX L, mm kg,/m toughness
Alo- 131 30 100X 100X 400 | 194.8(3, 22,004k L0
Alo- 13 30 100X 150550 | 343.7(3, 2.6) 1.76
AI-T13] 30 | 100x200X700 | 289.4(2, 63) L4y
Clo-N3l 60 150x150x 550 | 406.3(6, 11.1) 1.00
Cl0-V3| 60 150X 200700 | 484.7(5, 16.4) 1.19

* Steel fiber content(V,)=1.0% Notch depth ratio( a/H )“ﬁ-(),.’%

*ok ( } is specimen number and coefficient of variation
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