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Technique research on flexibility and toughness modification

for epoxy asphalt concrete

ZHANG Zheng-qi'» ZHANG Ke', LI Zhi-hong', YAO Xiao-guang', WANG Kang®
(1. Key Laboratory for Special Area Highway Engineering of the Ministry of Education, Chang”’an University,
Xi’an 710064, Shaanxi, China; 2. China Airport Construction Corporation of CAAC, Beijing 100101, China)

Abstract: To solve the problem of hardness and brittleness after the hardening of epoxy asphalt concrete
in steel deck pavement, its poor coordination with the bridge deck, and its proneness to crack, a means
was introduced to improve the flexibility and toughness of epoxy asphalt concrete by adding rubber parti-
cles and polyester fiber. The low-temperature bending test and bending fatigue test were carried out to
analyze the influence of rubber particles and polyester fiber on bending failure strain and fatigue life of ep-
oxy asphalt concrete. The results show that the flexibility and toughness of epoxy asphalt concrete can be
improved after adding rubber particles and polyester fiber. The flexible performance of the mixture is im-
proved through the crazing effect caused by adding rubber particles, and the optimum dosage of rubber
particle is 2. 1%. While polyester fiber greatly improves the toughness properties of the mixture through
the combined action of structure-asphalt and fiber net developing in the blends, and the optimum dosage
of polyester fiber is 0. 3%. 8 tabs, 9 figs, 12 refs.
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Fig. 1 Load-deflection curve of bending test
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Tab.1 Aggregate gradation of epoxy asphalt concrete

W2 R B 9 AL Cmm) 19 TR 423/ %

%%@%@@%i?%ﬂ@ﬂ%ﬁ%{’ﬁﬁﬁo P B R 5 13.2| 9.5 | 4.75 | 2.36 | 1.18 | 0.6 | 0.3 | 0.15 0.07_5
S R A e R 48 I o 17 1 5 L i 100 | 99.0 | 79.0 | 61.5 | 46.0 | 32.0 | 23.5 | 18.0 | 12.5
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Tab.2 Marshall indexes corresponding to different rubber particles dosage
BERB R/ 0 |/ % | BB/ (g em™) | BORHLE®HE /(g em™) | VV/) | VMA/) | VFA/%

0 6.2 2.478 2.526 2.31 15.1 82.3
1.5 6.5 2.426 2.498 2.55 17.0 82.6
1.8 6.6 2.416 2.479 2.64 17.5 84.9
2.1 6.8 2.410 2.459 2.71 17.8 88.2
2.4 7.0 2.402 2.436 2.84 18.1 89.1
NT R BRI B R A W IREE LR AN RME S LR AR WK S A 2~
MR A DL BB 45 A B E T 20 K4,
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Tab.3 Results of bending test at low temperature of epoxy asphalt concrete corresponding to differentrubber particles dosage

BB R/ % WAt/ % ErhPe i /mm | RAKAMHE/N | BRI/ MPa e SRR AR /103 R/ MPa
0 6.2 0.517 3696.51 27.42 2 809.92 9 759. 64
1.5 6.5 0.608 3 772.94 27.91 3 280.01 8 746. 54
1.8 6.6 0. 641 3 877.32 29.43 3 469. 54 8 484. 25
2.1 6.8 0.692 3 925.62 29.49 3 737.19 7 895.09
2.4 7.0 0. 583 3 160. 65 24. 00 3 156.13 7 603.79
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Fig. 2 Relationship between rubber particles dosage and failure strain K AURL 15 B %
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Fig. 3 Relationship between rubber particles dosage

and flexural tensile strength
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Fig.4 Relationship between rubber particles dosage

and stiffness modulus
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Tab. 4 Fatigue test results of epoxy asphalt concrete with different dosages of rubber particles

BIRBRB R/ % || B JKF oo /MPa [ 17K EREUE leCoy)| I 95 B Ne /IR | IES5RBOEE 1e(ND| BIEF R Ne=£k(1/0,)"
0.2 3.610 0.56 7 651.6 3. 88
0.3 5.420 0.73 3411.0 3.53 ki st
0 0.4 7.220 0.86 1 480.0 3.17 ;7::2 ;.0;7 )
0.5 9. 030 0.96 618. 6 2.79
0.2 3.630 0.56 8 554.0 3.93
. 0.3 5. 445 0.74 3467.0 3. 54 k=299 100
b 0.4 7.260 0.86 14960 3.17 ;::2 ;S.S;)gl ;
0.5 9.075 0. 96 713.0 2.85
0.2 3.728 0.57 9 867.0 3.99
0.3 5.592 0.75 4172.0 3.62 kzgl? i
I8 0.4 7.456 0.87 2 157.0 3.33 ;I::Z :.7;76 ;
0.5 9. 320 0.97 866. 0 2.94
0.2 3.774 0.58 10 867.0 4,04
0.3 5.661 0.75 5 096.0 3.71 k=329 894
1 0.4 7.548 0.88 2 643.0 3.42 ;;::2 f;ﬂ ;
0.5 9.435 0.97 1032.0 3.01
0.2 3. 056 0.49 6 255.0 3. 80 B
0.3 1. 584 0. 66 2 547.0 3.41 k160557
=t 0.4 6.112 0.79 1093.0 3,04 ;I_::Z 2.1:8“
0.5 7.640 0. 88 458. 0 2.66
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Fig.5 Relationship between lg(g,) and 1g(Np)
KL AR BEORL T T2 BE AT A B, AT DL SIS
Xof I S ) R A A T D80 B T e Y [ ) AT



% 14 REF . F RABH

PR B Qi 2 5

LA B33 B
3 FUEXNREHTRELEREIRN

LR YE B LA SR A L T DUE B
T B L A b A9 AT e, HLRA 2 1 20 B
REAIE o 7B A5 OB e 4 S S B 4O 7 IR B
LB YE LI HERTIPERE . AN SCHE i Al 2
BB IR I8 A 25 92 57 X6, AR AR R T 2R A 9% 57
T 2477 181 73 A SR W £ 48 o 2 4R 100 7 TR 6 b SR P A )
PERY S

IR [ BE SR A HLJ-2910 BU3R SR 0 & 1E M 4 &
AR SRR R BN 1 TR . AR TR
e PEREFE by W2 5. 354 0,0.206.,0. 3001 0. 403X

R NCIEZ 38

S

®5 REALIERR
Tab.5 Main indexes of polyester fiber
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mH
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Tab. 6 Marshall indexes corresponding to different fiber dosages
FYEBa/ % WA/ % | BERBREE/ (g cm™®) | IRKIIBHE/ (g ecm )| VV/% VMA/% | VFA/%
0 6.2 2.478 2.526 2.31 15.1 82.3
0.2 6.4 2.472 2.533 2.36 15.4 84.6
0.3 6.7 2.457 2.521 2.57 17.3 85.1
0.4 7.0 2.448 2.515 2.70 17.8 85.2
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Tab.7 Results of bending test at low temperature of epoxy asphalt concrete corresponding to different fiber dosages

LB R/ % WMAL/% | BPEEE/mm | RRMGE/N | BRRE/ MPa MR WA /1073 #) A/ MPa
0 6.2 0.517 3 696.51 27. 42 2 809. 92 9 759. 64
0.2 6.4 0.578 4079, 51 30. 30 3 129,37 9 685. 33
0.3 6.7 0. 614 4 326.98 32. 95 3 459,03 9 530. 86
0.4 7.0 0. 588 4121.71 30. 77 3 180. 62 9 675. 68
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Tab. 8 Fatigue test results of epoxy asphalt concrete corresponding to different dosages of polyester fiber

SR/ 0 | BII | BLJIKF oo /MPa | REJIARFXRIEE 1gay) | 3 97 B0 Ne /Y | 570N AE 1g(ND) | BIATF 2 Ne=h(1/5,)"
0.2 3.610 0.56 7651.6 3.88
k=277 737
0.3 5.420 0.73 3411.0 3.53
0 n=2.704
0.4 7.220 0.86 1480.0 3.17 ,
RZ= 0.977 2
0.5 9.030 0.96 618.6 2.79
0.2 3.700 0.57 13 461.0 4.13
k=317 439
0.3 5.550 0.74 5 556.0 3.74
0.2 n=2.378
0.4 7.400 0.87 3127.0 3.50 .
R?= 0.986 4
0.5 9. 250 0.97 1423.0 3.15
0.2 3.850 0.59 18 983.0 4,28
k=335 440
0.3 5. 775 0.76 9 224.0 3.96
0.3 n=2.097
0.4 7.700 0.89 4612.0 3.66 ,
R?=0.995 1
0.5 9.625 0.98 2 815.0 3.45
0.2 3.610 0.56 7751.0 3.89
k=284 669
0.3 5.415 0.73 3211.0 3.51
0.4 n=2.7367
0.4 7.220 0.86 1372.0 3.14 ‘
R?=0.986 0
0.5 9.025 0.96 623.0 2.79
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Fig. 6 Relationship between polyester

fiber dosage and failure strain
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Fig. 7 Relationship between polyester fiber dosage

and flexural tensile strength
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Fig. 8 Relationship between polyester fiber dosage

and stiffness modulus
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Fig. 9 Relationship between lg(s,) and 1g(N¢)
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