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Abstract

In order to study the influence of the type of base repair material and the location of load on the
mechanical response of asphalt pavement, a three-dimensional pavement structure model was
established by ABAQUS finite element software, and the change law of the corresponding mechan-
ical response indexes of asphalt surface layer, base repair structure and original base with the
elastic modulus of repair material and the location of load was analyzed. The results show that the
closer the elastic modulus of the repair material to the original structure, the smaller the shear
stress of the base repair structure and the tensile stress at the bottom of the original base layer
are, and the better the overall mechanical performance of the pavement structure. When the elas-
tic modulus of the repair material is 32,000 MPa, the maximum tensile stress at the bottom of the
base course is 0.21 MPa, which is twice the minimum. When the load acts on the longitudinal joint
of the repaired structure, the equivalent values of the tensile strain at the bottom of the asphalt
layer and the tensile stress at the bottom of the repaired structure layer are greater than those at
other positions; when the load acts on the middle position of the repaired structure, the stress and
strain of each structural layer are small. The maximum fatigue life of the base structure appears
when the elastic modulus of the repair material is closest to the raw material and the load is lo-
cated in the middle of the repair structure; the maximum value is 1.36 x 1010 axial times. The
minimum value appears when the repair material is flexible and the load acts on the longitudinal
joints of the repair structure; the minimum value is 1.64 x 10° axial times, and the maximum value
is 8.3 times of the minimum value. The research results provide a reference for selecting the type
and location of base repair materials.
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Figure 1. Schematic diagram of asphalt pavement structure
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Figure 2. Finite element model of road structure
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Table 1. Material parameters of each structural course
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Figure 3. Graphical representation of
model meshing
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Figure 4. Wheel load model
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Figure 5. Schematic diagram of load location
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Figure 6. Shear stress of longitudinal joint in base repair structure
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Figure 7. Maximum stress of base repair structure
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Figure 8. Maximum tensile strain of Asphalt Pavement
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Figure 9. Maximum tensile stress at the bottom of original base
course

9. RERRRRANNA

DOI: 10.12677/hjce.2021.108084 742 AR


https://doi.org/10.12677/hjce.2021.108084

HIE 9 WLLEW, SMElERAMERI T, BEEBAMIRIRIER RGO, 5k Z o h B 351%
WNEIR, B ME HIRAE B AR VAR Y 19,000 MPa,  EMERMRI M AR 5 IR IR E AR R . 24
EAMA BNV, J 52 i 52 (10 S 77 5 2 e B ASOR ¥ i B 2 S M R A, T3 2 2 I R . %
Ko BRPLN AL TRFEAERALEIE N7 AR A S o N NIRRT, 5 2R R 5 15
AMPRINIBE SRR, 3 S R AR AR 3 B0 2 A A, RO Ji 5 2 AR PR 7 g B A A ) o P A 1)
BRI R Bk, ROEEES AR R E R BN RL, A R R IE B 5 2 S5 M A U 152 )
R

Ji 325 2 2 T A . 1) e KA HH BRTE Aip 2R FH TIE S AN 42 Ab B , e K AE M 0.186 MPa; fif k/E FH T
AN R I T A7 B () J5 5 2 R RS E, /T S T A AL B, AR B AL 50% 75 A,
/M N 0.076 MPa.

U BRI A A FH A B0 R R 2 4504 52 0 B S BN IR e, 0 85 I 6 2 R 1 A B e IS A M )
AR B TAE AN 1 1E A R T4 s i T 25 W [ B A2 7

3.4. BREM IR
3 A B m) s AR IR P 10 B

45 B SEFETR I 7000MPa
40 + W T 19000MPa
FEPERH26000MPa
35 - PR 32000MPa
i::_ 30
2905 -
| ‘
£ 2
st
€15 L
10
5
0
i P2k 2% A
NELCE: ik,

Figure 10. Vertical compressive strain on top of subgrade
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Table 2. Fatigue life parameters of base course
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Figure 11. Effect of elastic modulus on fatigue cracking of base
course
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