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Study of Axle Load Limit Based on Asphalt
Pavement Rutting Spectrum

ZHU Jingwen, SUN Lijun, LIU Liping, WANG Yi
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract; To study the influence of axle load on asphalt
pavement rutting, large amounts of highway axle load data
around China were collected and analyzed. Then, the shear
stress of pavements under three different axle types was
analyzed, based on which the method to convert axle load
spectrum of various axles to one standard axle was established
and the collected load data were processed. The contribution
of axle load at each level to pavement rutting was calculated
and the rutting spectrums with axle load spectrums of typical
provinces were plotted. The influence of different axle load on
pavement rutting was studied using the processed data. It is
found that the influence can be divided into three levels: for
the standard axle load which is less than 10 tons, the

pavements resist the deformation very well; for those
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between 10 to 15 tons, the pavements resist deformation
well; for those bigger than 15 tons, the pavements resist the
deformation poorly. Then the relationship between shear
strength and standard axle load was studied, it is found out
that using modified asphalt which has high shear strength can
alleviate the rutting problem.

Key words: asphalt pavement; rutting spectrum; shear

stress; multi-axle load data; axle load limit
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Tab.1 Information of representative provinces
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Tab.2 Parameters of pavement structures
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256 T 25 T 25 1T
PR HRE T %ﬁ%’%ﬁ 4 4 4 0.35
AR I R %%%ﬁ 6 8 8 0.3
AR ERELS %ﬁmﬁ%ﬂ 10 15 20 0.35
KR ERA 11 000 45 0.20
KRR E TR 8 000 20 0.20
RELHEA 350 20 35 0. 40
R 250 18 0. 40
T 40 0. 40
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Tab.3 Dynamic modulus of pavement surface
N | M1 25
SER R B . - - - - - -
WE/C sh&ME /MPa REE/C AR /MPa REE/C AR/ MPa

AC-13 51.4~47.8 1547~1 782 51.4~47.8 1547~1 782 51.4~47.8 1547~1782
AC-20 46. 6~40. 6 956~2 045 46.6~38. 2 956~2 801 46, 6~38, 2 956~2 801
AC-25 39.4~28.6 2 384~3 780 37.0~20.2 3063~4 721 37.0~20.0 3 063~4 610
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Fig.2 Shear stress of different pavement structures

FIA R WUk A0 = b 2 v gl 5 2 B) B AR R TR S K.
ARSCHR T AL R, R A LA E Sk B O s
SO XU 25 A0 = U4 2 2 R A S (A4 2 AR 3
A BRI Ge T, A1 XU 4 B0 — R Ab 3, 15
B 5E T AU A R ERE. . A 27 ¢ =R



ERRE

396 H B K% %A RBER
T KEIR J1/MPa
o(.)oso 0.150 0.250 0.350
or =
4F B
6L~ XU
s gl o =ErbEs
& ok — — i shae
¥ 12
14F
161
18}
20t
a 1. 05 MPa
B KB H/MPa
0 0.100 0200 0300 0.400 0.500
2 .
4 A
6L - XU
g sl - ZHrh A
@ Lok — Zhishg
X 12f
14F
16+
18F P
20L

b 1.41 MPa
3 AERETEHBBINAILE
Fig.3 Shear stress of three axle types at different

tire pressures

F4 AERAEHZRHMERNNNHEMMEE
Tab.4 Relative deviation of shear stress of each

axle type in different pavement structures
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Tab.5 Slopes of fitting lines in different provinces

B b k2 ks
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Fujian Province
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