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Effect of Carbon Fiber Heating Cable-glass Fiber Grating on the Crack Resistance of Asphalt Concrete
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Abstract; In order to study the crack resistance of asphalt concrete with carbon fiber heating cable and glass fiber grating,
semi—circular tensile tests were carried out on asphalt concrete with different structures, and the pavement structure under thermal —
mechanical coupling was established by numerical simulation, and the temperature rise performance and rutting resistance were
analyzed. The results show that the grooving effect, delamination effect and the adverse effects of carbon fiber heating cable on concrete
offset the reinforcement effect of heating cable, which reduces the crack resistance of concrete by about 10%. The heating cable has good
heating performance, but it softens the asphalt pavement and reduces the rutting resistance of the pavement during heating. The higher
tensile strength of glass fiber grating improves the crack resistance of concrete, and the grid function of the grating limits the movement of
aggregate and improves the deformation resistance of concrete.
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Table 1 Technical specifications of glass fibre grating
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Fig.1 Schematic diagram of preparation of semicircular specimen
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Fig.2 Semicircular tensile test
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Fig.3 Transverse strain clouds for different structures of
asphalt concrete
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Fig.4 Cloud of ultimate tensile strains in asphalt concrete of
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Fig.5 Grayscale images of asphalt concrete damage of different structures



90 YRR 254 FIH

37 %

2.2 4 #H-CMOD ¥ & 5 #7

KB EG AR L F AR X CMOD #4752 Bl
R, G5RWE 6 Fras, srHral i, 4 -CMOD i
LRECTU MU 3 BB, 28R I E
(OA) , AR EY BB (AB) MA4ERRY
JEHEL (BC), OA B kAFEMEBRIH, %M B oy
BN, &AL B, 3 FORFES5 R
Wi IREE T CMOD HEAE G, M7 2 E 2
TIAORI, BEEE A LS, A 7 20N W
K, M&MERIF G, w85 CMOD Z[H iy X
AR A AL, BRI B & N [, A
], FEARIR TS LT, CHG %544 CMOD i
K, FEPHFKZ, CHC 45 CMOD /),

2700 B,
1800} B,
C
Z >
> B
" ! C
ig
00 | A —AC
——CHC
—=—CHG
0 1 2 3 4
CMOD/mm

E6 AREMFHFREL CMOD
Fig. 6 CMOD for asphalt concrete of different structures
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Fig.7 Damage to CHC and CHG structural asphalt concrete
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Fig.8 Force—displacement curves for CHG structures
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Table 4 Fracture energy, fracture toughness and their gain ratios
for different combinations of structures
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Fig.9 Mechanism of the action of the grid on the aggregates
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Table 6 Mechanical parameters of asphalt mixture
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