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Distribution Regularity of Flexural Impact Resistance of
Synthetic Macro-fiber Reinforced Concrete
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Abstract: The flexural impact behaviors of synthetic macro-fibers reinforced concrete were
measured by using a newly designed drop weight flexural impact machine, synthetic macro-fibers
reinforced concrete included the modified polypropylene fiber, Barchip fiber, Forta fiber and Bagi
fiber, and compared with that of steel fiber reinforced concrete performance. The distribution
regularity of the impact numbers was analyzed by the theory of two-parameter Weibull
distribution; meanwhile, the impact numbers equations were regressed for various failure
probabilities. The results indicate that impact numbers of synthetic macro-fiber reinforced
concrete can be modeled well by the theory of Weibull distribution; synthetic macro-fiber can
improve the flexural impact behaviors of concrete significantly.
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Fig.1 Flexural Impact Test Equipment
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FH3INREXQEIAFGHER., NFE3ITTR, Tab.4 Coefficients of Impact Number Equations for DC
. N + N P m n l R?
ISR AT B RUAE W T ln[ln — Py (N)] = 0.05| —0.0247 | 0.4290 | —0.6858 | 0.998 2
In N ZGEBRGFHAHLEA, Eﬂ%iﬁT*ﬂ%ﬁﬁ 0.10| —0.0177 | 0.3282 | —o0.2232 | 0.997 3
YR BE B B A uh ok v B M 0L %% Weibull 0.15| —0.0148 | 0.2888 | —0.0042 | 0.9949
e 0.20| —0.0123 | 0.2533 0.1734 | 0.989 6
0. 25 —0.010 5 0.226 5 0.323 4 0.979 6
®3 MERHNMEEASH e 0.30 | —0.0088 | 0.2015 0.4544 | 0.9715
Tab.3 Regression Parameters of Impact Numbers 0.35 | —0.006 9 0.175 4 0.567 6 0.955 8
TR BE 1 a Jéi R? 0.40 | —0.005 5 0.154 6 0.672 1 0.951 0
KA N Ni N. N N. N; 0.45 | —0.004 4 0.137 9 0.766 5 0.938 7
C [1.6543(2.643 8| 1.8495 | 3.6582 |0.9430/0.968 0 0.50 | —0.0025 | 0.1103 0.8897 | 0.9101
DC6 |8.467 7|7.124 5| 11.553 0 | 15.828 0 |1.000 00. 921 6 0.05| —0.0056 | 0.2459 0.3065 | 0.9638
DCY [3.6311(2.386 1| 7.1399 | 7.417 3 |0.955 9]0.948 5 0.10 | —0.0022 | 0.2185 0.550 4 | 0.987 2
DCI11(3.3343[1.4336| 6.2800 | 6.1806 |0.9857/0.967 7 0.15 | —0.000 2 0.202 3 0.698 1 0.988 3
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BC6 [2.979 7(5.029 0| 5.464 6 | 13.510 0 |0.952 5[0.903 1 Ny 0.25 0.0026 | 0.178 4 0.9027 | 0.9783
BCY |3.7125(1.749 7| 6.0259 | 5.643 8 |0.941 6[0.907 0 0.30 | 0.0085 | 0.1720 0.9736 | 0.9726
BC11|4.429 6|1.400 7| 7.8427 | 4.943 4 |1.000 0 0. 987 4 0.35] 0.0044 ] 0.1641 1.0389 | 0.9670
BC13[2.9031(1.376 7| 5.1664 | 4.8794 |0.9807]0.9165 0. 40 0.-0052 | 0.1577 1.0996 | 0.9611
FC6 |4.013 3[4.346 2| 5.744 9 | 13.006 0 |0.914 1|0.923 0 0-45 0-0060 | 0.1507 11573 | 0.9554
FC9 [3.1705[1.163 8| 5.556 5 | 5.113 2 |0.869 0|0.861 6 0.0 0.0067 | 0.1449 L2l | 0.9502
FC11[5.707 1]1.807 1]10.1910 | 8.888 7 |0.914 9|0.885 3 x5 BCHHRBFRERHY
QC6 [4.0852(6.8400| 7.7342 |[19.5340 |0.9945/0.973 3 Tab.5 Coefficients of Impact Number Equations for BC
QCY |8.074 4[3.011 2| 16.141 0 | 11.184 0 [0.996 4|0.949 7 N P " . ; R?
QC12(2.638 4(9.572 6| 5.430 4 |32.594 0 [0.926 40.979 1 0.05| —0.0185 | 0.3534 | —0.6861 | 0.9751
SC40 |1.404 4[1.538 5| 3.4699 | 5.0705 |0.960 0]0.928 3 0101 —0. 0152 | 0.2912 | —0.2128 | 0.972 9
SC60(2.2749(2.884 2| 5.5121 | 9.309 7 [0.99190.874 8 0.15| —0.0137 | 0.265 9 0.0162 | 0.962 6
2.2.3 HEhHFE 0.20| —0.0130 | 0.2493 0.1994 | 0.957 9
B (2) B L5 R 7] 2 20 0 2 F A ek v . 0.25| —0.0116 | 0.22638 0.3553 | 0.9555
. 0.30| —0.0107 | 0.2099 0.489 6 | 0.946 1
e 0.35 | —0.0102 | 0.1981 0.6078 | 0.9381
N = In! [1n(1n ) —+aln #]/a (5) 0.40 | —0.009 5 0.185 3 0.714 8 0.928 4
0.45| —0.0089 | 0.1743 0.8115 | 0.917 6
;’cﬁ(@}%_\iT‘{ﬂPﬁii’\%ﬁ['ﬁﬁ%&ﬁTﬁ%ZfEﬂ [y 36 1o 0.50 | —0.0079 | 0.1544 0.938 8 | 0.8986
KRG8 R — RO B, AR 4 X (5O i3 0.05| —0.0245 | 0.3849 0.3296 | 0.8466
— L AEB R T I A bl R 0.10 | —0.0206 | 0.360 1 0.578 7 | 0.923 1
g T AR SRR 10 7 A - 025 015 ] TO.0I8L | 03158 | 07282 | 0.9609
W OB B A S R B P, A K 0.20| —0.0164 | 0.3299 0.8595 | 0.9778
- . 0.25| —0.0151 | 0.32338 0.936 6 | 0.9877
0.30| —0.0139 | 0.3164 1.0080 | 0.9934
In N=mPi+nP+1 (6) 0.35| —0.0128 | 0.3090 1.0738 | 0.996 9
rfomon.l R 0.40| 0.0118 | 0.3017 1.1358 | 0.998 3
RIERX W E g5, R &/ 3k e 6 Ho 0.45| —0.0111 | 0.2970 1.1944 | 0.9988
/?*y\ﬁv/%ﬁ m‘n‘l Ej*ﬁ?é%i&Rz E’\J?ﬂﬁ%%ﬂﬂ 0.50 —0.010 1 0.289 4 1.248 8 0.998 5
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Tab. 6 Coefficients of Impact Number Equations for FC

N P m n [ R?
0.05| —0.008 8 0.265 2 —0.678 4 0.980 2
0.10 | —0.0058 0.204 1 —0.2120 0.983 4
0.15| —0.0057 0.191 1 0.006 7 0.992 9
0.20 | —0.004 3 0.166 3 0.187 4 0.995 1
0.25]| —0.0037 0.150 3 0.339 7 0.997 7
N o0 00023 | oz 0.470 6 | 0.999 9
0.35] —0.002 3 0.119 7 0.557 7 1. 000 0
0.40 | —0.001 2 0.103 6 0.690 9 0.998 2
0.45 | —0.001 4 0.098 3 0.7857 0.997 1
0.50 | —0.000 2 0.073 3 0.912 6 0.993 2
0.05| —0.004 8 0.289 9 0.326 2 0.832 6
0.10 | —0.0017 0.278 4 0.574 8 0.925 2
0.15 0. 000 3 0.270 7 0.725 3 0.962 6
0. 20 0.002 0 0.260 7 0.856 3 0.980 8
0. 25 0.002 8 0.260 5 0.933 0 0.990 7
N 0. 30 0.003 8 0.257 4 1.003 9 0.996 4
0.35 0.004 6 0.253 9 1.070 3 0.999 0
0. 40 0.005 3 0.251 4 0.132 4 1. 000 0
0. 45 0.006 1 0.247 8 0.190 5 0.999 7
0.50 0. 006 8 0.244 5 1. 245 2 0.998 4
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Tab.7 Coefficients of Impact Number Equations for QC
N P m n [ R?
0.05| —0.0325 0.532 2 —0.716 9 0.979 7
0. 10 —0.026 1 0.437 1 —0.2410 0.983 8
0.15 —0.023 3 0.397 6 —0.012 4 0.990 9
0. 20 —0.020 6 0.358 7 0.172 8 0.993 7
0. 25 —0.018 4 0.327 0 0.329 6 0.996 2
Ne 0.30 | —0.016 8 0.313 1 0.465 0 0.997 8
0.35 —0.015 1 0.278 6 0.583 6 0.998 2
0.40 | —0.01314 0.255 1 0.690 7 0.999 3
0. 45 —0.012 6 0.240 2 0.788 3 1. 000 0
0.50 | —0.0109 0.213 9 0.910 3 1.000 0
0.05| —0.0185 0.452 9 0.278 3 0.994 3
0.10 | —0.018 2 0.437 6 0.534 4 0.999 7
0.15] —0.018 1 0.428 6 0.689 6 0.999 7
0.20 | —0.0179 0.418 7 0.824 0 0.997 8
0.25] —0.017 9 0.415 8 0.903 1 0.994 9
N 0.30 | —0.0180 0.412 9 0.976 7 0.991 8
0.35]| —0.017 8 0.408 4 1.044 9 0.988 0
0.40 | —0.017 8 0.404 4 1.108 8 0.983 9
0.45| —0.017 6 0.399 9 1.168 3 0.978 8
0.50 | —0.017 6 0.396 4 1.224 9 0.974 4
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