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Flexural toughness of hybrid fiber reinforced shotcrete

Xia Dongtao , Zhang Zhougiang s ZhangYanfang , Zhu Yuting
(College of Civil and Building Engineering, Hubei Unversity of Technology, Wuhan 430064,P. R. China)

Abstract: The flexural toughness of hybrid fiber reinforced shotcrete was studied with hybrid fiber including
different contents of steel fiber, polypropylene fiber and blast furnace powder super composite were used to
reinforce in cemetition matrix. 600 mm X 600 mm X 100 mm hybrid fiber reinforced shotcrete panels were
adopted and placed on the rigid support frame and the equal displacement was used to control the load on
the center of panels. The load-deflection curves and the energy absorption value were used to
comprehensively evaluate the flexural toughness of each group,and by analyzing the process of the panels
failure the ability of the panels to limit the cracks could be assessed. The results showed that, the jet panels
with 0. 8% steel fiber and 0. 11% polypropylene fiber showed better flexural toughness than the jet panels
with 1. 2% steel fiber and 0. 11% polypropylene fiber,and the peak load increased by 18% and the energy
absorption increased by 25. 6% when the the deflection was 25 mm. When jet panels with 0. 8% steel fiber
mixed with 0. 11% polypropylene fiber,the energy absorption increased by 28. 5% because of the positive
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synergy effect of steel and polypropylene fiber. The flexural toughness of hybrid fiber reinforced shotcrete

panels were reinforced and toughed with more blast furnace powder. All of the hybrid fiber reinforced

shotcrete panels showed great ability to limit the cracks,and the whole of panels where the cracks appeared

but not ran through presented ductile failure.

Key words:shot; fiber reinforced concrete;panel; flexural toughness

W% S5 VR R A A R 4 s R s H At B L A B
% S5 ML » B e — o L TC 6 i P ek T A A5 I
6 I fe L T S ) 7 W TR R 4 R Ak T ) — iR
+o WEFHR EE 4 R B S AR A 2SR A7 LR
A5 BB R LR SR - v 22, BB R &
Jf 1 o 3kt 7E — S R BRI TR . AR 4ERY
BAREW] Wk LR BSR4 R
TR T A L RRGE P TR L
I R P AT A I T AR A o H R R
Y £F 2 T SR BE 0P TR FH 948 bR 32 2 Dy A i )
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Table 1 The benchmark mix proportion of fiber reinforced shotcrete (kg * m™?)
K 7K e i A ik 7K 551 HEE
173 481 692 1038 4. 81 18. 83
2 WALMRRGEAUSH
Table 2 The parameters of steel fiber and polypropylene fiber

2T Y2 K J# /mm SERH AR /mm W/ (g em?) HLHL IR/ MPa KAzt
LT 4k 13 0.2 7.85 2 000 65
WM T 4 12 0.03 0.91 276 400

x3 EARPALERSHFHRMBEREE

Table 3 The volume percents of fiber and blast

furnace powder in each group panel %
45 L 4 R4 P OB
SOoP2 0.0 0.11 20
S8P1 0.8 0.11 10
S8POP2 0.8 0. 00 20
S8P2 0.8 0.11 20
S12P2 1.2 0.11 20

1.2 RGHEIZ

TR R W8 v AR B AR 48— & FH 650 mm X
650 mm X 120 mm [ & AR B AR 2o —3# 0+
PIE K 100 mm X 100 mm X 100 mm [ 37 5 4 2t B
1100 mm X100 mm X 300 mm AR S, 55—
Ay ) ) AL 600 mm X 600 mm X 100 mm f H #Rk
BE . B A A AR 2ok B 40T B oR S ok R
AP FEALRT £ 20 43 AT WS I, 763X S 3 R B
POIEHE 3 min J5 FF 47T — ORI s o
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Table 4 The values of cube compressive strength and axial

compressive strength in each group which were got after reducing

MPa
M5 Sreu Je
SoP2 49. 78 33. 40
S8P1 56. 30 37.72
S8POP2 59.79 39.92
S8P2 60. 85 40. 62
S12P2 63.23 41. 97

RS BRAZBRENBRANEEME

Table S The values of splitting tensile strength in each

group which were got after reducing MPa
M5 Srs
SO0P2 4.91
S8P1 5.22
S8POP2 5. 37
S8P2 5.42
S12P2 5.51
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Fig. 1 The test device
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Fig.2 The load-deflection curves
of group SOP2,S8P2 and S12P2
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Table 6 The list of characteristic value in each group panel

g8 LR S FN 25 mm A1y
BN . . fp A
A /kN i 28/ kN AEEIC(E /)
%1% K 3h F 25
SoP2 53.8 53.  DEPORIESIZ mm
i 52 56 B 45 R
S8P1 55. 45 56. 88 651. 77
S8POP2 57. 05 62. 58 544. 37
S8P2 57. 22 64. 99 699. 95
S12P2 59. 56 76. 68 879. 66
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Fig. 4 The load-deflection curves of group S8P1 and S8P2
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Fig.5 The energy-deflection curves of five groups
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Fig. 6 The failure graph of top in group SOP2
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Fig. 7 The failure graph of bottom in group S8P1
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Fig.8 The cracks graph of bottom and side in group S12P2
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