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Abstract

To systematically evaluate the interlayer shear performance of different stress-absorbing layers in
asphalt pavement overlay structures, 45° oblique shear tests were conducted on four materials:
epoxy-modified emulsified asphalt (EMEA), EMEA combined with basalt fiber fabric, EMEA com-
bined with stainless steel wire mesh, and a high-performance stress-absorbing membrane. The
tests were performed at 20°C, 40°C, 60°C, and under hydrothermal coupling conditions. The varia-
tions in shear strength and bonding energy were analyzed. The results indicate that elevated tem-
peratures significantly degrade the shear performance of all materials. The high-performance stress-
absorbing membrane exhibits the best overall performance, achieving a shear strength of 469.53
kPa and a bonding energy of 8.76 ] at 20°C, while retaining a residual strength of 24.19 kPa at 60°C.
In contrast, the incorporation of basalt fiber fabric or stainless steel wire mesh reduces the effective
bonding area and introduces interfacial weakening, resulting in lower shear resistance than that of
the pure EMEA group, with premature failure under hydrothermal coupling conditions. This study
provides an experimental basis for the rational selection of stress-absorbing layers in overlay engi-
neering.
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Figure 1. Schematic diagram of composite specimen
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Figure 2. Bonding layer materials. (a) Stress-absorbing membrane; (b) Steel wire mesh; (c) Basalt fiber fabric
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Figure 3. Schematic diagram of oblique shear test
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Figure 4. Shear strength test results of composite specimens
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Figure 5. Bonding energy of different composite specimens

E 5. FRIE & RIS RE

3.3. FEMERRGHBIRRN o4

FEAFPELRAT T, SRR SNE I F (E R R R R BL A F AR, 2 20CH
40°CHIGIRIGAC B A, 72 UTM REG L InE =G N )5, SO0 R AL, RN Z RG4S
JEAg, ERRMGAG . SRR ERE, 4 60°C Rl AL HE A 60°C 7K Fr47 A T S IR H
RBENEBIATERS, A BOLBINBRAERS, SRR AR, B RMmBERI 7 & 7£ 60°C it , M
eI T L B AR RIS, XA L T SR S R RE 5 2 T B

HAEFI T - ZoCA A AT 2 Al PR I SR ) F RG22 R R AIE . oAy 38008 B
HONRE, HEM BRG] R TR A S A R A MY s B R ER, W BT E

DOI: 10.12677/hjce.2026.155136 263 TARTH


https://doi.org/10.12677/hjce.2026.155136

B 7

M= RS, A SR 2 8.

el TR AR 2, 4 60 CAKHTALHE 24 /NS, AL AE RN 80T S BUZ ) 7 LR, &R
W HC SRS S5 VEREAE K - AR SRR R E 4. s SIS ImIE o s, ATRURIL, 28 60°C/Ki%
AbFE 24 /NI S, R SRR IR R I DUR AR R D BFLI T, TooE B ARG R MR B A7, DRI AE SR N
FTECHT PR R 2 LR . PR ARSI - A2 A 2 DR G5 R0l 8T DS A A 5
SRS - 2 BUE EPAEAT 1 IR AL 45 RARAL: AEINER Ik BRI, P b 2R A A AR
XH, IMEOMEE, WEREGEIR S REE TR SRS R BT ER 2 8. HAEZ 60CKHl
ALFE 24h J5 R PAE IR I T AR, To 5 BERKIRG 2 il I B A

(a) (b)

Figure 6. Interlayer interface morphology. (a) Basalt fiber fabric; (b) Steel wire mesh
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Figure 7. Shear morphology of the composite specimen with
stress-absorbing membrane
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