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Influencing Factors on Toughness of Ring Type Fiber Concrete
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Abstract

Influencing factors on flexural toughness of ring-type fiber reinforced concrete(RSFRC) are
investigated. An experiment proceeding ASTM C 78 is performed to make a comparison between
ring-type fibers and double-hook type fibers.

Most specimen with ring type fibers have failed by the cone type failure, while discrete hook
type fibers have failed by fiber pullout. For the hook-type fiber reinforced concrete(SFRC), the
first crack load increases, as the fiber mixing volume increases. Aspect ratio(fiber length/fiber
diameter) is critical for hook type fibers, so the flexural toughness increases significantly, as the
length of fiber increases. However, for the ring type, the toughness indices increase as the number
of fibers in the specimen increases. Since there is no bond problem between the ring fiber and the
concrete matrix, the aspect ratio does not affect the performance of the composite material with
the newly developed steel fibers. Influencing factors with respect to flexural toughness RSFRC

were observed to be ring diameter, diameter of steel fiber and fiber content.
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Table 1. Specimens and test results for HSFRC

Displ. Average Displ. Average
. Fiber First| at [Maxi| toughness - Fiber First . at |Maxi| oughness
Specimen content crack| first |mum indices Specimen content crack| first {mum indices
label* kg/m) load | crack | load label* (kg/m) load | crack | load
m (kN)} load | (kN) | Is | 1o | Ioo m (kN) | load |[(KN) | Is | Iy In
(mm) (mm)
DH150635A - - - DH150650A 140 023 | 140
15 1.32|1.98} 3.02 15 3.63] 6.71 .
DH150635B 146 | 0.09 | 136 3 DH150650B 1181 012 } 126 1154
00635, 165 | 0.14 | 155 00650, 143 0.15 | 143
DH3 A 30 1.87§3.19| 5.33 DHS3 A 30 2.74( 5.11 | 9.86
DH300635B 1531 012 | 1563 DH300650B 158 | 0.14 | 158
600635 131] 013 | 160 600650 152 | 024 | 166
DH A 60 47619.23115.29 DH A 60 > 5.54}11.95( 23.7
DH600635B 163 | 025 | 16.3 DH600650B 1941 0.16 | 270

*Specimen label
NT C FDRD R

NT = fiber type : DH, FR
C = fiber content : 15kg/m’, 30kg/m' and 60kg/m’
FD

RD = ring diameter or fiber length : 20mm, 30mm, 40mm, 50mm, 60mm
R = replication : A, B

it

fiber diameter : 0.4mm, 0.5mm, 0.6mm, 0.8mm, 1.2mm
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Table 2. Specimens and test results for RSFRC

Displ. Average Displ. Average

. First{ at [Maxi| toughness . First| at |Maxi| toughness
Fiber Fiber ) o
Specimen crack| first |{mum indices Specimen crack| first |mum indices
content content
label* (ke/e) load | crack | load label* ke/a) load | crack | load
EM (kNy | load [ (kN) | 5 | To | I ke/m (kN) | load | (kN) | I5 { Tio | I
(mm) (mm)
NFA 136 | 013 | 137 FR300440A 144 | 0.14 | 192
NFB 138 ] 0.14 | 138 FR300440B| . |134 051 157 |°0[671|1602
FR150420A 108 ] 017 [ 108 FR300540A 153 | 020 | 169
FRI150420B 1251 012 | 125 |>%|451| 731 I epan0s408 149 | 0.24 [ 197 |>26[730]13.35
FR150520A 1231013 [ 123 FR150840A 148 ] 0.15 | 148
FR150520B 146 ] 0.10 | 146 |°°13%) 712 It 508408 126 018 | 146 |>%0|+9| 855
FR150430A 14.1] 0.18 | 154 FRI50850A| .. |125] 012 [125 o
FRI50430B| . [120]0.18 [130 413779|1635 ppiooes0on | ° [120 | o1 [ 120 0008 988
FRI50530A 167 ] 010 | 167 FR150860A 91 | 016 | 9.1 i
FRI50530B 125 011 125 |>40|8:31 11605 508608 114 ] 008 199 |°>71[602]1252
FR150440A 142 013 | 142 FR300840A 154 ] 011 | 154
5 2
FRIS0440B 175 013 175 | 19|78 1598 rr3008408 126 | 022 | 146 [o01|8:12(1007
FR150540A 195 0.17 | 195 FR300850A - - - i
FR150540B 1701 020 [ 170328 632 Irao0ss08 136 | 012 | 136 | 20|1-96] 263
FR300420A 149 | 014 | 14.2 FR300860A 165 | 0.15 | 197
FR300420B 121 | 014 ] 129 |>%8/89| 11241 gpa008608 » 133 ] 015 | 140 |269|>93]1336
FR300520A 148 | 018 | 148 FR301240A 139 | 012 | 14.1
FRO00S20B| - [163T012 [163 2241367 579 Iepa01240B 141 | 012 [ 1a1 227|278 681
FR300430A 134 | 015 | 188 FR301250A 116] 014 | 116 -
FR3004308 1331 009 | 133 12|18 137 [ eR3012508 156 | 0.10 | 156 [>0>49| 776
FR300530A 710 . FR301260A 1271 o. .
167] 010 | 167 I o5lc 71 116,02 0.14 1127 1, 70l4.89| 9.40
FR300530B 128 | 021 | 130 FR301260B 107 | 0.12 | 107
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Fig. 2 Average values of toughness indices of HSFRC Fig. 3 Average values of toughness indices of RSFRC
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Fig. 4 Effect of ring diameter on the values
of toughness index lx

Fig. 5 Effect of fiber diameter on the values
of toughness index lx
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