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Abstract

In order to study the durability structure of Guangxi’s large-thickness flexible pavement, a Guangxi
large-thickness flexible pavement test section structure was proposed based on the design parame-
ters and traffic conditions of the Tianxin Expressway project in this paper. The mechanical response
law and design parameter change law under 5 different axle loads were studied using discrete element
software, providing an important reference for the application and promotion of large-thickness
flexible asphalt pavement structures in Guangxi. The research results found that at the center point of
the double circular load of the selected large-thickness flexible asphalt pavement structure: as the
depth increases, the vertical displacement at the top of each layer gradually decreases, but the ver-
tical displacement at the top of each layer, horizontal tensile stress and compressive strain along the
running direction all increase linearly with the increase of axle load; tensile stress growth rate of road
surface > roadbed top, compressive stress growth rate of road surface > middle surface layer top >
lower layer top > base layer top > roadbed top; tensile strain growth rate of subbase top > base top >
lower layer top, and compressive stress growth rate from the highest to the lowest is road surface >
middle layer top; during the design period, the cumulative depth of ruts increases linearly with the
increase of axle load, with a growth rate of 8.585. Overloading can easily exceed the existing design
specifications’ rut limits; the cumulative equivalent axle load number corresponding to fatigue
cracking of asphalt layer decreases exponentially with the increase of axle load. The fatigue life of as-
phalt layer in large-thickness flexible pavement structure is long, and it is also much higher than that
of conventional asphalt pavement structure under overload.
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Table 1. Structure and parameters of large-thickness flexible pavement test section
# 1 AEEZMEBRERIEERENRESH

2y )= A SERE JEA R GER R IR 2oy A= MEL N A St R
)= AC-13C SBS 4cm 0.25 11,000 Mpa
CRYii AC-20C SBS 6 cm 0.25 10,000 Mpa
T AC-25C 8cm 0.25 10,000 Mpa
RS2 ATB-25 20 cm 0.25 10,000 Mpa
THEE A%7K e A E T 18 cm 0.25 10,000 Mpa
JRHEZE A%/KER B A 18 cm 0.25 10,000 Mpa

ez I Lye 16 cm 0.35 200 Mpa
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Figure 1. Mechanical calculation model and distribution diagram of load points: (a) Calculation model 3D diagram and
coordinate axis; (b) Calculation model discrete grid diagram; (c) Mechanical response calculation point position diagram;

(d) Mechanical response calculation load and direction diagram
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Table 2. Table of traffic parameters
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Figure 2. Change law diagram of vertical displacement of the road surface (along the X-axis): (a) UY
distribution diagram (along the X-axis); (b) UY law diagram of key points
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Table 3. UY relation between axle load and vertical displacement of road surface (along the X-axis)
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D y=—4.04E-5x—-6.07TE-5 1.00
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Figure 3. UY law diagram of vertical displacement under different axle load (along the Y-axis):
(a) UY distribution diagram (along the Y-axis); (b) UY law diagram of each layer top
3. FEHE T RE LB UY MEECE Y #): (2 UY 2HEICE Y §); (b) &B

T UY #MEE

Table 4. UY relation between axle load and vertical displacement of each layer top (along the Y-axis)
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Figure 4. SZ law diagram of horizontal tensile stress in running direction under different axle
loads (along the Y-axis): (a) SZ distribution diagram (along the Y axis); (b) SZ law diagram of

each layer
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Table 5. SZ relation between axle load and horizontal tensile stress in running direction of each layer top (along the Y axis)
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Figure 5. Tensile strain law diagram of running direction under different axle loads (along
the Y-axis): (a) EZ distribution diagram (along the Y axis); (b) EZ law diagram of each layer

B 5 TEHHTITESRNEEREECGE Y #): (@) EZ 2HECE Y #); (b) &
B EZ iR

Table 6. EZ relation between axle load and tensile strain in running direction of each layer top (along the Y-axis)
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Figure 6. Change law of ruts of asphalt layer with axle load
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Figure 7. Change law of fatigue life of asphalt layer with axle load
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