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Experiment on Strength and Flexural Toughness of Hybrid Fiber
Reinforced Concrete for Airport Pavement
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Abstract: In order to reduce the brittleness of airport pavement concrete, the toughness of
pavement concrete was improved by mixing high performance coarse polyolefin fiber (PP) and
fine polyvinyl alcohol fiber (PVA). By four point bending test, the load-deflection curves of
beam specimens were obtained, and the improving effects of mixing ratio of two different fibers
on the flexural toughness of three-graded airport pavement concrete were analyzed. The results
show that the flexural toughness of concrete can be significantly improved by fiber mixing. There
are 2 times of peak values of load-deflection curves when PP is mixed. When volume ratio of PVA
is 0.2% or 0.4%, with the increase of PP mixing ratio, the toughness index values Piy s Pis
P;, show an increasing trend. The late toughness index values P;;, P;, can be improved more
obviously when PP mixing ratio increases. The first-peak strength can be more significantly
improved when PVA mixing ratio increases. When the volume ratios of PP and PVA are 1. 1%
and 0. 4% respectively, the flexural toughness of airport pavement concrete is most obviously im-
proved.
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Tab.1 Physical and Mechanical Indexes of Fibers
LT HEFh 2 H#E/ pm PR BE / MPa W/ (g e em™ ) B B/ GPa g #/ % K /mm
PP 1 000 530 0.91 10 15 40
PVA 20 1600 1. 30 35 8 10
mm,20~26. 5 mm =HHA. BN, gL, £3 BERRER
2.7, 7K 0 B K, WK R R T T B S R @t d oA PR Tab.3 Experimental Results of Strength
AR ATR-M12 55 P i 2R 52 IR 28 i /K 5] [ wppgy | PP/ | PYARBE/ | GRS | SR
7? —3 o
ErRE 4020 WKy 3796 . 4l BRI E - 09 36 Gg-m D | Gegom D) Mba | Mpa
B S 5.0 MPa PSR IR B FLA LI 2. o0 o0 o0 L3 ] 568
HC0-0. 2 0.0 2.6 59. 8 5.91
%2 BRLIEASH ’ ’
HC0-0. 4 0.0 5.2 63. 1 6. 08
Tab.2 Mix Proportions of Concrete kg+m?
HC0-0. 6 0.0 7.8 61.2 6.19
ﬁ‘?‘T N _ A [~ I~
Kie | k| w ! WA HCo0. 7-0 6.4 0.0 58.9 5.72
5~ 10 mm | 10~20 mm| 20~26. 5 mm HC0. 9-0 8.2 0.0 58. 1 5.81
450 | 180 619 ) 180 240 480 1.8 HCL. 1-0 10.0 0.0 57.7 5.83
1.3 EBEBtEeE HCO0. 7-0. 2 6.4 2.6 61.9 5.96
75’:@%i?ﬁ}£§§ﬁ§iﬁgﬁ%ﬁﬁ 150 mm X 150 mm X HCO0. 7-0. 4 6.4 5.2 62.4 6.21
e . - hA o HCO0. 7-0. 6 6.4 7.8 60.7 6.15
150 mm b5 HE ST 7 AR  Hrdfr s BE i 50 ok T 150 -
Y150 Y550 bR i HCO0. 9-0. 2 8.2 2.6 60. 2 5.98
mm mm mm B PR ° HCO. 9-0. 4 8.2 5.2 62.3 6.31
PP R BUZ A (fil B 42 8 Jy 0. 726, 0. 9%, HCO0. 9-0. 6 8.2 7.8 59.1 6.19
1.1% .PVARFRB RN 0.2%,0.4%,0.6% ., N HCL.1-0.2|  10.0 2.6 59.3 6.18
TN R A A 2 il Y 52 e T A A ) HCL.1-0.4 | 10.0 5.2 60.5 6.35
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Fig.1 Load-deflection Curves of Typical Specimens
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Tab.4 Calculation Results of Toughness Index P,

R4 5 P00 /MPa P75 /MPa Pso/MPa
C0-0

HC0-0. 2 1. 04

HC0-0. 4 1.42

HC0-0. 6 1.99

HC0. 7-0 2.54 1.79 1.43
HCO0. 9-0 2.91 2.14 1.91
HC1.1-0 3.08 2. 40 2.01
HCO. 7-0. 2 3.21 2.18 2.11
HCO. 7-0. 4 3.65 2.36 2.30
HCO. 7-0. 6 3.40 2.16 2.11
HCO. 9-0. 2 3.75 3.10 2.61
HCO0. 9-0. 4 4.10 3. 30 3.12
HCO. 9-0. 6 3.89 2.48 2.42
HCI. 1-0. 2 3.84 3.31 2.70
HC1.1-0.4 4. 14 3. 44 3. 30
HC1.1-0. 6 3.98 2.65 2.45
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Fig.3 Relationship of Toughness Index with PP and
PVA Mixing Ratio Under Different Deflections
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Tab.5 Calculation Results of Toughness Index

Sk | £/ MPa Sro0..0/ | fro0.0.0/ | f1r00.6.0/ | Thoo.e.0/
MPa MPa MPa (kN * mm)
C0-0 6.36

HC0-0. 2 6.72 0. 28

HC0-0. 4 6.81 0. 66

HC0-0. 6 6.94 0.76

HCo0. 7-0 6.45 2. 40 1.12 0. 64 39.2
HCo0. 9-0 6.51 2.70 1.46 0. 89 55.2
HCI1. 1-0 6.955 2.84 1. 65 0.99 60. 5
HCo. 7-0. 2 6. 84 2.69 1. 35 0.92 54.1
HCo0. 7-0. 4 7.02 2.88 1.47 1.02 62.5
HCo0. 7-0. 6 6. 87 2.75 1. 28 0. 80 49. 8
HCo0. 9-0. 2 6.78 2.94 1.91 1.25 72.4
HCO0. 9-0. 4 7.08 3.25 2.01 1. 47 78.1
HCo0. 9-0. 6 6.92 2.96 1. 66 1.03 57.3
HC1.1-0. 2 6.91 3.05 1.99 1.35 75.2
HC1.1-0. 4 7.13 3.19 2.08 1. 65 84.0
HC1.1-0.6 6. 85 2.89 1. 88 1.12 69.3
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PP and PVA Mixing Ratio
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