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Characterization of interlayer bonding in asphalt pavement
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Abstract. To research the interface bond characteristics of asphalt pavement under traffic loading,
this paper carried out the test to estimate bonding strength between asphalt layers via direct
tension test (DTT) which can apply horizontal shear load. By the orthogonal test, this paper not
only tested the interface bonding strength of asphalt mixture composite specimen under different
temperature, shear load and tack coat application rate, but also analyzed the influence law of each

factor on the bonding strength, and the influence degree of each factor was determined by
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sensitivity analysis. What’s more, the multiple nonlinear regression method and SPSS statistical
software were used to analyze the relationship between interface bonding strength and
temperature, shear load and tack coat application rate. And the prediction models describing
interface bonding strength under the combined effect of tension and shear stress at three different
temperature levels including low temperature, middle temperature and high temperature were
proposed and their feasibility was demonstrated. The results show that the interface bonding
strength reduces once the shear load be applied, and the bonding strength decreases to 1/3 of the
original value when the tack coat application rate is 0.8 kg/m’ and the horizontal shear load
increases from 0 MPa to 0.2 MPa. With the increase of shear load, the interface bonding
strength increases and then decreases with the increase of tack coat dosage, but the degree of
influence is gradually weakened. The bonding strength reaches the maximum value when the tack
coat dosage is within the range of 0.8 to 1.0 kg/m*. Moreover, the interface bonding strength
decreases sharply with the increase of temperature, and the higher the temperature, the greater
the effect of horizontal shear load on the interface bonding strength. Once the temperature
reaches 50 °C and the shear load is 0. 2 MPa, the interface bonding strength decreases to the value
of 0 MPa. The decreasing tendency of the interlayer bonding strength is not the same in different
temperature ranges. At low temperatures, there is a sudden fall in bond strength and it continues
to drop steadily at medium temperatures, and finally decreases slowly at high temperatures.
Influence of each factor on the interlayer bonding strength in descending order is temperature,

shear load and tack coat application rate. 8 tabs, 5 figs, 21 refs.

Key words: road engineering; asphalt pavement; direct tension test (DTT); interface; bonding

strength; horizontal loading
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Fig. 1 Apparatus of DTT with horizontal loading
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Fig. 2 Procedures of DTT with horizontal loading
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different driving conditions
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Fig. 3 Influence of tack coat application rate on

bonding strength of interlayer
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Fig. 4 Influence of temperature on bonding strength of interlayer
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Fig.5 Influence of horizontal shear stress on

bonding strength of interlayer
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Tab.3 Orthogonal test design of bonding strength
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R 3 0.0 35 1.2 0.109
B 4 0.1 5 0.8 0.707
5 5 0.1 20 1.2 0. 204
5 6 0.1 35 0.4 0.052
g 7 0.2 5 1.2 0.697
50 8 0.2 20 0.4 0.105
5 9 0.2 35 0.8 0.021
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Tab. 4 Variance analysis results of bonding strength
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Tab.5 Interlayer bond models under low temperature condition
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Tab. 6 Interlayer bond models under normal temperature condition
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Tab.7 Interlayer bond models under high temperature condition
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Tab.8 Comparison of predicted bonding strength

values and measured values

e Bz | BGERE Y/MPa \
- IR | R A/ o LRSS
F/MPa | T/C RN %/ %
(kg * m™?) T AE

1 0. 00 10 0.8 0.543 0]0.497 0| —8.55
2 0.10 10 0.4 0.397 0]0.429 0 8.07
3 0.15 5 1.2 0.700 0]0.666 0| —4.88
4 0. 20 15 0.8 0.22301(0.2340 4.91
5 0. 00 20 0.4 0.2340(0.2180| —6.71
6 0.10 20 0.8 0.190 0]0.2020 6.42
7 0.15 25 1.6 0.03901(0.042 0 8.72
8 0. 20 30 0.8 0.05101(0.0530 4.49
9 0. 00 40 0.8 0.0830(0.0750| —9.72
10 0.10 35 0.8 0.07501]0.070 0] —6.08
11 0.10 40 0.4 0.036 0]0.0360 0.00
12 0.15 45 0.4 0.008 0]0.007 2| —8.75

(2) 22 1) Zf 4 9 8O0 i J32 A2 Ak 70 BURR B A IR
JE B T 2 [60) 286 2 o G S oA A1 5 AN [ L B X ) HL
TR EHATR AR SR H IR AR S IR .

(3) J2 0] R 45 5 J3E Bl 7K 7 HE ) W3 R 2 2Rk
o B4 5 Gk 8 s KOV g %o )23 ] 266 45 it B 1) 2 i)
N

() E 38R B0 45 FE R W 25 DR 225 ) )2 1] 286 445 i
JEE /IS BRI Ak Ay ek B /KT 7 L T2 i

(5) J5 A [v] gk B2 X323 (1) 6 45 5 B2 1 A8 Ak s
P, 454 SPSS ¥l Ge it ik R T 2 ool A U5 i
P TR R IR 3 ROIR AT B U B 1 2 )
FhAs AL, IR 00 T R A AT A

C6)BIF 5 80 AR /T Sk 10 7 8% T B A T L 2
Bl TR 2RE DA B S M 3 S T AR R R B
8 38 T AR AR 4 2 vt e T 2 1RD 5 L i
PRt R B 0 i e S KA . i T AR SORE LAY
BT R RG 2 X T A 2 R A 2 o i 3 R
T BT R — I B SRR OE

S % Lk
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