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1
Tab.1 Tire structure parameter list
pl (kg/m?) E/MPa I
6 880 2 610 0.3
14 200 210 000 0.3
1.2
s Drucker Prager o1 45m, S5m, 0.5,
2.35 m, 4 Y (JTGD50-2006), , 2,
2
Tab.2 Material parameters of pavement
hlcm pl (kg/m?®) E/MPa % @/(°) c¢/MPa
AC-13 4 2 500 850 0.35 60 0.35
AC-16 6 2 500 1 200 0.35 60 0.35
AC-25 10 2 500 1 000 0.35 60 0.35
20 2 400 1 500 0.25 40 0.25
12% 35 2 200 550 0.25 35 0.2
6% 160 1 900 275 0.35 22 0.055
1.3
Hypermesh
o Z , Y
o 60 kN, 16 mmx
16 mm, , 8

s 40 mmx40 mmx40 mm;

60 mmx60 mmx60 mm;
100 mmx100 mmx100 mm;
200 mmx200 mmx200 mm
400 mmx400 mmx350 mm;
400 mmx400 mmx400 mm

’ o

1,

) o LS-DYNA

Hy Y s FD

,m/s,

u=FD+(FS—FD)exp(-DClv!)

1

Fig.1 Finite element model of tire and pavement structure
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, FS  0.58;FD
0.33;DC  0.33,
1=0.33+0.33 exp (=0.33Ivl)

2,
3
31
o 1 200 MPa,
3 ;
8.1%; 0.75~1.3
1.1%,
0.7
0.7, 0.7 ,
3.2
1,1.5,2,25,3,35,4m
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0.16 ¢ ——
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Fig.3 Curve of pavement stiffness ratio
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Fig.2 Curve of friction coefficient of asphalt pavement
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Fig.4 Curve of vertical compressive stress of the road
surface at different speeds
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Fig.5 Curve of surface deflection of pavement at Fig.6 Curve of the bending tensile stress at the
different speeds bottom of pavement at different speeds
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Fig.7 Curve of vertical stress of the pavement at Fig.8 Curves of vertical stress at different speeds
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Study on Dynamic Response of Asphalt Pavement Structure
at Different Speeds

Gu Yanliang, Wu Zhong,Shen Caihua, Liu Quan

(School of Civil Engineering and Transportation, Hohai University, Nanjing 210098, China)

Abstract: The finite element model of tire and pavement structure was established by Hypermesh/LS-DYNA, by
which effects of the braking speed and the stiffness ratio of the upper layer and the middle surface layer on the
dynamic response of the pavement structure were studied. Results show that the main effect of vehicle load on
asphalt pavement surface layer is the horizontal force and vertical force in the process of braking. With the in-
crease of the braking speed, the stress and deflection of the pavement structure also increased; with the increase
of the stiffness ratio of the upper layer and the middle surface layer, the road surface deflection showed a down
ward tendency. So, in frequent braking sections it is advisable to improve surface layer stiffness ratio and control
braking speed to reduce the load on the pavement damage.

Key words: pavement structure ;dynamic response ; brake ; LS-DYNA ;speed



