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Abstract

Ultra-thin wearing course serves as a core technology for preventive maintenance and surface func-
tion restoration of asphalt pavements, and its interlayer bonding condition directly governs the
synergistic mechanical behavior, shear stability and long-term service life of pavement structures.
This paper systematically sorts out the performance characteristics and applicable scenarios of
conventional emulsified asphalt, modified emulsified asphalt, rubber asphalt, epoxy asphalt, water-
proof bonding layers and fiber-reinforced materials. Multi-dimensional evaluation methods includ-
ing shear test, pull-out test, torsion shear test, fatigue test and durability test are summarized. The
influence mechanisms of material type, spreading dosage, surface texture, surface cleanliness, tem-
perature-humidity effect and construction technology on bonding performance are deeply analyzed.
The review reveals that reasonably selecting bonding materials and controlling interface cleanli-
ness, spreading uniformity, demulsification and film formation as well as compaction quality are
critical to improving the reliability of interlayer bonding. In view of existing problems such as in-
consistent evaluation standards and insufficient research on long-term performance, future studies
should strengthen research on performance evolution laws under multi-factor coupling effects, on-
site rapid non-destructive testing, and the integrated “material-structure-construction” design. This
work can provide scientific references for the engineering application and theoretical development
of ultra-thin wearing course technology.
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Figure 1. Flow chart of the research logic
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Figure 2. Schematic diagram of interlayer bonding mechanism of ultra-thin wearing course [3] [5] [8] [12]
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Table 1. Types, performance characteristics and applicable scenarios of interlayer bonding materials
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Table 2. Dosage and construction parameters of interlayer bonding materials in representative literatures
2. REMCEHPHEEMERAERET S

RS 4 Eiizee 24 Tt B KR
AL E 250~500 g/m? B KB U5 N MOHDREFEZ) 0.17 mm, [12]
Fi =& 250 g/m?
BRI & 300~450 g/m? /N300 gim? AR ZE, WEAREE [3]
&JZ TSR
HEK iR SBS BetE AL LT 0.4~0.5 kg/m? (LLAtii & it) VLUBY SR R AR R AR AR Febs [18]
SBS KM E A E 2 W 1.2~15 kg/m?; WA 5~10  F THEKI S R BT KCk 45 2 [18]
mm; A AR 60%~70%
iR Y SE W 1.5~1.8 kg/m?; A 5~10  7K4> 5 i B Rk R [14]
mm; A TR 60%~70% [18]
R HPUEHE (EAS) HTEA 1.2 kg/m?; 3~5 mm X\ MEHBRMEE RS RERmEE  [21]

‘A ASR100%; JK#CHRIE 20 i

B&Eg/m?
= RIEHKEE 0 300 600 900 1200 1500 1800
HEHRETE [8] I
250-500
ERERNSRETE (1] I
300-450
SBSEMAIE [15] -
400-500
SBSHEIERALE [15] —
1200-1500
BERhEHRaE [15]
1500-1800
HTEARREEEIE [18] ® 00

e kgim? Sy g/m?; ANFEIMRMA R AN B R AR, OO T o SCHR R R IX A

Figure 3. Range of dosage for interlayer bonding materials recommended in different literatures [3] [12] [18] [21]
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Table 3. Evaluation methods and representative parameters for technical performance of interlayer bonding
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Figure 4. Framework of main influencing factors for interlayer bonding performance of ultra-thin wearing course [3] [4] [7]
[12] [15] [31] [33]
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Figure 5. Multi-dimensional performance comparison of typical interlayer bonding materials
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Table 4. Material selection and construction control suggestions under different engineering scenarios
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