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Research on influencing factors of shear strength between layers of
epoxy asphalt ultra-thin overlay

MOU Yaqiang', GUO Dajin', MA Yong®, ZHANG Linyan®, ZHAO Yanbin®, GUO Rongxin'
(1. Yunnan Key Laboratory of Disaster Reduction in Civil Engineering Faculty of Civil Engineering and Mechanics,
Kunming University of Science and Technology, Kunming 650500, China;
2. Yunnan Binnan Expressway Co. , Ltd. , Dali 671000, China;
3. School of Architecture and Planning Yunnan University, Kunming 650504, China)

Abstract; In order to determine the primary and secondary order and significance of the influence of pavement
structure combination (A), bonding mode (B), bonding material (C) and their interaction (AXB, AXC, BXC)
on the interlaminar shear strength of epoxy asphalt ultra-thin cover on asphalt concrete pavement, the experimental
scheme was designed according to the orthogonal test method and the experimental research was carried out. Using
self-made detachable molds, the composite specimens with three kinds of pavement structure combination were
prepared by wheel roll forming machine, the lower layer are AC-20, and the upper layers are SAC-13, SAC-10,
and AC-10, respectively. The interlaminar interfaces situation of the three types of composite specimens are as
follows: cold bonded no-bonding material, cold bonded has a bonding material, hot bonded no-bonding material,
and hot bonded has a bonding material. The composite specimen was subjected to oblique shear test at room
temperature by using a self-designed and processed 45° oblique shear fixture. The results show that compared with
the shear strength of the composite specimens without any interface treatment (cold bonded no-bonding material),
the average shear strength growth rates of the three technology of bonding material, hot bonding and the
combination of them are 29.5%, 60.7% and 94. 1%, respectively; The order of influence of the three factors and
their interaction on the interlaminar shear strength of composite specimens is B, C, A, BX C, AXB, AXC;
among them A, B and C are highly significant factors, interaction B X C is a certain influencing factor, and
interaction AX B and AX C are non-significant factors. The experimental results can provide reference for similar
paving engineering.
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Tab. 4 Four Kinds of asphalt mixture grading
HREGRED 26.5 19.0 16.0 13.2 9.5 4. 7}?}[‘/2 36 1.18 0.6 0.3 0.15 0.075
SAC-13 100.0 100.0 100.0  96.1 74.4 39.0 30. 2 22.7 18.4 14. 4 12.0 9.5
SAC-10 100.0 100.0 100.0 100.0 99.5 32.3 24.0 19.0 16. 2 13.6 11.9 9.8
AC-10 100.0  100.0 100.0 100.0 99.6  45.8 32.3 23.1 17.9 13.1 10.4 8.0
AC-20 100.0 97.1 89.7 75.0 52.8 35.0 22.5 16.0 12.7 9.6 8.0 6.4
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Tab. 5 Marshall test results for four asphalt mixtures
HELER WA/ BUBEE/g - om BB /g om? LR/ FAEE/KN JifE/0. Imm
SAC-13 5.0 2.635 2.518 4.4 103. 4 2.0
SAC-10 5.5 2.623 2.455 6.4 97.2 2.4
AC-10 5.8 2.578 2. 486 3.6 94.9 2.5
AC-20 4.2 2.605 2.483 4.7 9.32 3.9
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Fig. 2 Forming process of composite specimen
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Tab. 6 Orthogonal design table and test results
Ris A B AXB C AXC BXC B W6 44 R /MPa
1 1 1 1 1 1 1 1 4.079 4.124 4. 041 4. 381
2 1 1 1 2 2 2 2 3.359 3. 545 3. 448 3. 857
3 1 2 2 1 1 2 2 3. 347 2. 857 2.764 2.919
4 1 2 2 2 2 1 1 1.703 2.192 1. 982 1. 843
5 2 1 2 1 2 1 2 5.123 5.253 5. 246 5. 349
6 2 1 2 2 1 2 1 4.231 4.276 4. 277 4.177
7 2 2 1 1 2 2 1 3.402 3.603 3.516 3.059
8 2 2 1 2 1 1 2 2.769 3.042 2.770 2.458
9 3 1 1 1 1 1 1 4.926 4.750 5. 214 4.558
10 3 1 1 2 2 2 2 4.038 3.749 3.762 4. 339
11 3 2 2 1 1 2 2 3.080 3.074 3.115 2.989
12 3 2 2 2 2 1 1 2.695 3.011 3. 085 2.202
13 2 1 2 1 2 1 2 5.123 5.253 5. 246 5. 349
14 2 1 2 2 1 2 1 4.231 4.276 4.277 4.177
15 2 2 1 1 2 2 1 3.402 3.603 3.516 3.059
16 2 2 1 2 1 1 2 2.769 3.042 2.770 2. 458
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Tab. 7 Average value and growth rate of interlaminar shear strength
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45 WASE ME/MPaD  ME/MPa® MR/ MPa® kL MPa®
100/ 100/D 100/
SAC-13
1. 930 2.972 3.552 4.156 53.99 84. 05 115. 34
AC-20
SAC-10
2. 760 3. 395 4.240 5.243 23.01 53. 62 89. 96
AC-20
AC-10
Hfy 2.748 3. 065 3.972 4. 862 11. 54 44. 54 76.93

AC-20
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Fig. 5 Influence of pavement structure combination
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on interlaminar shear strength
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Tab.8 Analysis of variance of orthogonal test results
i I 25-FJ5 F1 S BB f Wr#EV F i S F., B
A 6.11 2 3.06 49. 64 Fooa(1l, 38)=7.36 =R
B 38. 97 1 38.97 633. 05 Foo5 (1, 38)=4.10 [
C 9.39 1 9.39 152. 50 Fo. (1, 38)=2.85 R
AXB 0.17 2 0.09 1. 40 Fon(2, 38)=5.22 ETE
AXC 0.05 2 0.02 0.37 Foos (2, 38)=3.25 [T
BXC 0.19 1 0.19 3.07 Fo.(2, 38)=2.45 A
H—RKiRFE e 0.09 2 0.05
BRIRE o 2.25 36 0.06
BiRFE e 2.34 38 0. 06
BT 57.21 47
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