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Abstract

This research dealt with the effect of steel—fiber reinforcement on the compressive strength of ultra high performance
cementitious composites (UHPCC) and compared with that in normal steel—fiber reinforced concrete(SFRC). With wide
range of compressive strength of UHPCC, experiments on the fiber reinforcement effect confirmed that the compressive
strength in UHPCC is also improved by adding fibers as in normal SFRC. The experimental results were compared with
previous researches about reinforcement effect by adding fibers, which are limited within 100MPa compressive strength.
The comparison revealed the linear relationship between f;,f— f; and RI regardless of the magnitude of compressive

strength, from which a general equation to express the effect of fiber reinforcement, applicable to various SFRC's with

wide range of compressive strength including UHPCC.
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Specific surface . Chemical Composition (%)
density Ig.loss
Item area (/e) %) ]
— g g Si0 Al,Os Fe:0s Ca0 MgO St
Cement 3,413 3.15 1.40 21.01 6.40 3.12 61.33 3.02 2.3
Silica Fume 200,000 2.10 1.50 96.00 0.25 0.12 0.38 0.1 -
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Table 2 Chemical composition of filler

I Igloss Chemical Composition (%)
em
(%) AlLO; MgO Ca0 Fes03 Si0,
Filler 0.01 0.06 0.5 <0.02 <0.02 0.01~0.07 99.3~99.8
Table 3 Mix Proportion of cementitious composites(ratio in weight)
Water/Binder (w/b) cement silica fume filler sand superplasticizer
0.2
0.3 1 0.25 0.3 1.1 0.018
0.4
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Table 4 The variables and test results(for Series 1)

Fiber parameters Experimental results
No. Wb V7 (%) A=l/dp) Rl Comp. strength, f;f (MPa) f;f* f.(MPa) f;f/f;
79.54
1 0 - 0 83.25 0 1.00
85.88
84.23 1.34 1.01
2 1 0.65 86.46 3.57 1.04
82.39 —0.50 0.99
91.20 8.31 1.10
3 0.3 2 1.30 92.50 9.61 1.12
65 92.76 9.87 1.12
92.12 9.23 1.11
4 3 1.95 96.39 13.5 1.16
97.11 14.22 1.17
112.89 30.00 1.36
5 5 3.25 112.81 29.92 1.36
111.72 28.83 1.35
55° 92.76 9.87 112
6 65(1%) +50 1.65 90.04 7.15 1.09
(2%) 83.18 0.29 1.00
60! 84.84 1.95 1.02
7 65 (2%) +50 1.80 88.68 5.79 1.07
(1% 86.30 341 1.04
0.3 3
615" 91.90 9.01 111
8 65 (19%) +60 1.85 93.92 11.03 1.13
(2% 95.76 12.87 1.16
63“‘ 90.15 7.26 1.09
9 "65(2%) +60 1.89 92.16 9.27 1.11
(1% 92.98 10.09 1.12
Table 5 The variables and test results(for Series 2)
Fiber parameters Experimental results
No. w/b ; - - —
V(%) A=/ dr) Rl Comp. strength, f,; (MPa) fop— f.(MPa) f(‘// f.
120.06
1 - 0 109.81 0 1.00
0.2 116.87
125.12 13.54 1.12
2 3| oy | 19 121.36 9.78 1.09
126.34 14.76 1.13
78.63
3 0 - 0 81.53 0 1.00
03 81.90
80.89 2.64 1.03
4 3 65 1.95 97.05 18.80 1.24
97.05 18.80 1.24
48.25
5 0 - 0 55.42 0 1.00
04 50.98
62.17 10.62 1.21
6 3 65 1.95 69.91 18.36 1.36
76.29 24.74 1.48
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Table 6 The variables and test results(for Series 3)

Fiber parameters Experimental results
o b V(%) | A(=l/d) RI Comp. strength, f;,f (MPa) f;.,f— £, 0P flf/ £,
207.2
1 0 - 0 201.8 0 0
210.9
204.3 -2.3 0.98
2 1 0.65 209.2 2.5 1.01
201.1 -5.5 0.97
219.1 12.4 1.06
3 2 1.30 222.9 16.2 1.08
218.1 11.4 1.05
02 2135 6.8 1.03
4 3 65 1.95 217.2 10.5 1.05
211.8 5.1 1.02
225.9 19.2 1.09
5 4 2.60 229.5 22.8 1.11
214.4 7.7 1.04
231.4 24.7 1.12
6 5 3.25 235.1 28.4 1.14
222.1 154 1.07
PALEE FEAwe] AYs] G v, Ao 4, ZnpA
2 FAYEANN L2 x| ddSEe JEs v
B HEH U AT TS vHA] AL e EQloR AT e S U
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T ARG mE AR R R A ST e e e
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She Ael Beld ke Q) A B el B T
A 23§ dAdBoR A9 ok N
o ] Table 7& 7 R7 Za2|E9] Afr7davtel @
Al AlElme] AR ARARETE UHPCC U502 o) e gl ojs) a8l deret 9275 o
- _ _ il = ot ov HTo+- ¢
A AU D) T AR WHE APHOR WAK e o o ol el e 12}
MR 2AENNY At Mapne T e

Fig. 2= Table 79 AFAIET} B ¢l ol o] 234
32 wakalo] AGRAEas BAE Ao}, Fig 1
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Table 7 Referred experimental results of other studies for comparison

Fiber parameters Experimental results
Reference shape | V% | sm | AGHd | B Comp. strength, for | ¢ _ ¢ (\pg) £lf
(MPa) : :

0 - - 0 35.88 0 1.00

0.38 50 100 38 40.02 4.14 1.12

0.57 50 100 57 46.23 10.35 1.29

0.76 50 100 76 46.92 11.04 1.31

Ezeldin et al. (1992) | hooked 0_1—2)8 0 © 228 o L8 L1

0.57 30 60 34.2 40.71 4.83 1.13

0.76 30 60 45.6 37.95 2.07 1.06

0.38 60 75 28.5 47.61 11.73 1.32

0.57 60 75 42.75 44.85 8.97 1.25

0.76 60 75 57 42.78 6.9 1.19

0 - - 0 29.42 0 1.00

5 27.5 55 27.5 36.03 6.61 1.22

0.75 27.5 55 41.25 33.48 4.06 1.14

27.5 55 55 38.45 9.03 1.31

0.5 41 82 41 32.83 3.41 1.12

0.75 41 82 61.5 36.31 6.89 1.23

Nataraja et al. _ 1 41 82 82 34.70 5.28 1.18

(1999) crimped 0 - - 0 4301 0 1.00

0.5 27.5 55 27.5 45.84 2.83 1.07

0.75 27.5 55 41.25 41.59 —1.42 0.97

27.5 55 55 46.97 3.96 1.09

0.5 41 82 41 45.65 2.64 1.06

0.75 41 82 61.5 46.12 3.11 1.07

41 82 82 49.23 6.22 1.14

0 - - 0 85.0 0 1.00

0.5 35 64 32 91.0 6 1.07

Song et al. (2004) hooked 1 35 64 64 95.6 10.6 1.12

1.5 35 64 96 98.0 13 1.15

2 35 64 128 96.0 11 1.13

0 - - 0 49.1 0 1.00

0.5 30 45 22.5 50.8 1.7 1.03

1 30 45 45 53.7 4.6 1.09

1.5 30 45 67.5 57.7 8.6 1.18

N 05 60 65 32.5 53.5 4.4 1.09

Yazici et al. (2009) hooked

60 65 65 58.3 9.2 1.19

1.5 60 65 97.5 56.4 7.3 1.15

0.5 60 80 40 56.0 6.9 1.14

1 60 80 80 58.3 9.2 1.19

1.5 60 80 120 52.1 3 1.06
Fig. 1& 1R 100MPa olske] Uit Za2Ee th 71 el Addat & Song et al.(2004)=
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