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Table 1 Factors and levels table

my AWAR BWAM CRWMA DR

PR KM QRS KA
K1 0.5 YRETE 0.055 30
K2 1.0 VEGA 0.110 50
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Fig.1 Compressive failure mode of hybrid fiber
reinforced HPC
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Fig.2 Splitting tensile failure mode
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Table 2 Parameters of test specimens and test results

N PiE B
;fgg lﬂf lﬂf lﬂf E]D% BE/ BB/ B
MPa MPa

1 / / / /52,1 3.35 0.065
2 A1 AKF1 AT AF3 56.2 3.75 0.067
3 KF2KFELKELAFEL 62.8 4.12 0.066
4 JKF¥E3KFELKELKFE2 62.2 4.03 0.065
5 KFE1KFELKE2 KFE2 40.8 3.38 0.082
6 K2 KF1AKF2 KTF3 61.4 4.37 0.071
7 KF3AKF1AF2 AF1 57.5 4.28 0.075
8 KT1KTF1AKF3ATF1 4.5 3.69 0.082
9 kT2 KF1AF3 AKF2 54.8 4.31 0.078
10 K¥3 AFE1 KFE3 AFE3 53.9 3.8 0.072
11 K¥E1 AFE2 KFELAELD 64.2 4.55 0.071
12 K¥2 K¥E2 KFEL KFE2 62.9 4.31 0.068
13 K¥E3 KkFE2 KFELKE3 64.1 4.69 0.073
14 K1 kT2 KF2 KTF3 63.0 4.44 0.071
15 K¥2 KkFE2 AF2 AF1 62.2 3.78 0.060
16 KF3 K2 K2 AF2 64.2 4.29 0.067
17 K¥1 KkF2 KFE3 KFE2 63.6 4.07 0.065
18 7K¥2 K¥2 KF¥E3 KFE3 52.5 4.12 0.078
19 K¥E3 Kk¥2 KFE3 KEL 62.0 4.5 0.075
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Table 3 Intuitive analysis of tension — compression ratio
WAk H#E K, K, K K, K, K, WM2E(R)  FEWME(R)
A 0.437 0.424 0.425 0.073 0.071 0.071 0.003 0.003 3
B 0.660 0.627 0.073 0.070 0.003 0.008 2
iR
C 0.409 0.425 0. 449 0. 068 0.071 0.075 0.007 0.008 1
D 0.428 0.424 0.432 0.072 0.071 0.072 0.002 0.001 6
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Fig.3 Effect of the volume fraction of steel fiber on
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Effect of hybrid fiber on tension-compression ratio
of high performance concrete

LIU Sheng-bing' , XU Li-hua’
(1. School of Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. School of Civil Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In order (o investigaie the effect of hybrid fiber (steel fiber and polypropylene fiber) on tension-
compression ratio of high performance concrete ( HPC), 18 different groups of specimens with steel fiber and
polypropylene fiber and 1 group contradistinctive HPC specimen were designed according to the orthogonal
experiment. The splitting tensile strength and compressive sirength were tested by standard test method. The
contributory factors such as the characteristic parameters of steel fiber ( types, volume fraction, aspect ratio)
and the volume fraction of polypropylene fiber were analyzed. Influence of all kinds of factors on tension-
compression ratio of hybrid fiber reinforced high performance concrete was compared by direct-viewing analysis
of the orthogonal experimental design. Experimental results illuminate that hybrid fibers make the failure process
of high performance concrete ductile damage change from brittle failure into ductility failure, the maximum value
of ratio between splitting tensile strength and compressive strength increases by 26.2% and the average value
increases by 9.9% . Among four factors which influence tension-compression ratio of HPC, the most important
factor is the type of steel fiber, the second factor is polypropylene fiber volume fraction, the least one is length/
diameter aspect ratio of steel fiber. Thus adding a reasonable volume of hybrid fibers into high performance
concrete can increase tension-compression ratio, so as to improve toughness.

Key words: hybrid fiber; splitting tensile strength; compressive strength; orthogonal experiment; toughness;
ALt BT

tension-compression ratio
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