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EXPERIMENTAL STUDY ON MECHANICAL PROPERTIES OF
HYBRID FIBERS REINFORCED SHOTCRETE

Yang Jianhui' Li Yanfei' Ding Peng' Zhao Hongbing®
(1. School of Civil Engineering of Henan Polytechnic University Jiaozuo 454000 China;
2. Housing & Constructing Bureau of Jiaozuo Jiaozuo 454000 China)

Abstract: The experiments of the mixing of macro-synthetic fibers and polypropylene fibers the mixing of steel fibers
and macro-synthetic fibers reinforced shotcrete on the compressive strength and flexural strength were carried out

whose mechanical properties were compared with those of baseline group and single fibers group The results show
that the compressive strength flexural strength flexural compression ratio of hybrid fibers shotcrete are more
obviously improved than those of single fibers shotcrete and it can give full play to the superimposed effect. When
the mixing contents are 0.7% of steel fibers and 0.3% of macrosynthetic fibers the strength and flexural
compression ratio of shotcrete are the best and it is effective to make up for the disadvantages of steel fiber with its
easy rust heavy weight and high cost etc.

Keywords: shotcrete; macro-synthetic fiber; polypropylene fiber; steel fiber; hybrid fiber; compressive strength;

flexural strength; flexural compression ratio
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Table 1 Chemical compositions of silica fume %

$i0, Fe,0,  AlLO, Ca0

85 ~90 3.2 2.2 <1.8 <4.2 <2

2

Table 2 Physical and performance indicators of fly ash

/ / S04/

(45p0m ) /% % % % 1%
10. 8 4.16 0.26 0. 88 92
<12 <5.0 <1.0 <3.0 <95

3
Table 3 The performance index of fibers
/ / /

(geem™) mm  mm /GPa /MPa
7.80 20 0.5 40 200 1132
0.91 30 0.5 60 7.1 >490
0.91 19 0. 048 396 >3.5 287

1.2 Xxfat
C40

=1:2.2:1.8:0.06:0.2:0.04:0.02:0.5

Im’ 450 kg;

0.3%+0.6% -
0.9% 0.6 0.9
1.2 kg/m’ PP ; 0.1% 0.3% -
0.5%+0.7%+0.9%
0. 1% 0.3% 0. 5% 0. 7% 0. 9% o

1.3 &Ke7x*
GB 50204—2002 {
) 80 ~ 120 mm
(20 £3) C 90%

o

100 mm x 100 mm x 100 mm( 3

TS 2013 54 43 5% 8 M



0.95) 100 mm x 2
100 mm x 400 mm( 3 1 3284d
0.85) . 4,
4
Table 4 The influences of single kind of fibers on the property of shotcrete
/s /MPa /MPa
/mm 28 d
1d 3d 28 d 1d 3d 28 d
J-0 110 251 538 5.4 23.7 58.6 1.1 4.5 8.3 0.142
F-0.5 105 208 490 5.0 22.8 59.8 1.2 4.4 9.2 0. 154
PP-0.9 108 235 498 6.9 25.5 59.2 1.7 5.7 9.5 0. 160
FP-0.3 103 224 500 5.8 26.1 62.6 1.5 5.5 9.2 0. 147
:J-0 ;F-0.5 0.5% ;PP -0.9 0.9 kg/m*; FP -0. 3 0.3% o
2.1 RBATME Y 5 R A oF e e At iR B £ K 016
2R SRl .. u
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5
Table 5 The influences of macro-synthetic fibers

and steel fibers on shotcrete strength

/MPa IMPa 28

1d 3d 28d 1d 3d 284d

F-0.1+FP-0.9 9.8 23.2 56.3 2.3 48 9.0 0.16
F-0.3+FP-0.7 10.8 26.0 56.0 2.1 53 9.7 0.17
F-0.5+FP-0.5 85 21.3 544 1.1 46 9.1 0.17
F-0.7+FP-0.3 11.5 26.8 63.0 2.5 5.7 10.4 0.17
F-0.9+FP-0.1 11.8 26.4 62.3 2.4 5.3 10.0 0.16
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0.9% .
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Fig.4 Contrast of compressive strength of

shotcrete of different kind of fibers contents
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Fig. 5 Contrast of flexural strength of shotcrete

of different kind of fibers contents
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Fig. 6  Shotcrete flexural compression ratios of

different kinds of fibers contents
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