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Anti-sliding performance attenuation model of asphalt pavement
based on aggregate mechanical index

KONG Ling-yun', YING Guo-guo', LIN Xiong-wei*, TIAN Qiang-chun?
(1.National and Local Joint Engineering Laboratory of Traffic Civil Engineering Materials, Chongqing
Jiaotong University, Chongging 400074 ,China; 2.Jiangsu Section Traffic Design and Research
Institute Co. L'TD., Huaian 223001,China; 3.Guangdong Nanyue Transportation

Investment and Construction Co. Ltd., Guangzhou 510101, China)

Abstract: In order to study the quantitative relationship between the attenuation rule of as-
phalt pavement and the mechanical indexes of coarse aggregate, the friction coefficient of the
friction coefficient of the asphalt mixture with three grades, four kinds of coarse aggregate
and 12 kinds of coarse aggregate were tested by the small four wheel acceleration loading
test equipment. Test results show that the asphalt mixture mainly affect the initial friction
coefficient of asphalt pavement, but the influence of attenuation law (attenuation ampli-
tude, decay rate, final value of attenuation etc.) of the friction coefficient is not significant.
The mechanical indexes (wear value, crushing value, polishing value) of coarse aggregate
used in asphalt mixture have remarkable influence on the anti -sliding performance of as-
phalt pavement.Crushing value and abrasion value smaller, polished value is greater, the
corresponding friction coefficient of asphalt mixture decay rate is smaller, the attenuation

amplitude was smaller, the attenuation value is smaller, and vice versa.The quantitative re-
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lationship model between the attenuation law of friction coefficient and the aggregate index

is established.

Key words: road engineering; asphalt pavement; mechanical index; anti-sliding perform-

ance; attenuation law; prediction model
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Table 1 Performance parameters of SBS asphalt

SBS
(25 C,100 g.5 )/
72.3 60~80 T0604
0.1 mm
PI ( ) 0.02 —0.4 T0604
(5 °C,5 em/min)
) 35.5 30 T0605
( )/cm
( )/°C 77.3 55 T0606
(135 C) T0625,
) 2.6 3
( )/(Pa -« s) T0619
( )/C 328 230 T0611
( )/ % 99.8 99 T0607
(25 CH( )/ % 90 65 T0662
TFOT( RTFOT)
T0610
( )/ % 0.01
T0609
(25 °C)H( )/ % 90 60 T0604
(5 °C,5 cm/min)
31.4 20 T0605
( )/em
2

Table 2 Summary of technical indexes

of coarse aggregate

/% /% (BPN)
I SHI 24.3 21.8 43.4
I SH2 25.2 20.2 44.3
XW 13.0 9.8 56.6
HG 14.5 10.1 49.6
<26 <28 =42
1.3
D) o
AC—13C o
, 3
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Fig. 1 Grading curve of test
2) o 3 WESSEX
SBS s Fig. 3 WESSEX tilting friction pendulum
3 s 3, value measuring instrument
3 3
1.5
Table 3 Test parameters of three kinds of
gradation asphalt mixture %
1 3 s 2 4
1 5.0 3.4
5.0 3.8 ’ |
4,
il 4.8 3.6
4
1.4 . .
Table 4 Accelerated loading test of asphalt mixture
i) B o
( 1 SH1 SH2 XW HG
Y(JTG E20— 2 SH1 SH2 XwW HG
2011) TO0703—2011 . 3 SH1 SH2 XW HG
2) ° : 1. ( s 12 )52,
ASTM E660_9O s ;3. 2 h 1
[11] s 2
2. 2.1
i) 25 cm, 10 cm
) 2 h,
2) 60 r/min; .
3) ,
36 psi, 0.25 MPa,
80 kg,
2.2
2 y=—KIn(zx)+c, 5
Fig. 2 Small accelerated loading test machine 6 o
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Table 5 Regression parameters of fitting curve of
attenuation law in three grades
o 3
K K - R?
‘ , o 3
SH1— ] —13.66 13.66 71.758 0.934 9
b Y
SH2— ] —14.01 14.01 72.258 0.940 8 ( )
AY Y b
1 XW—1 —12.54 12.54 75.361 0.990 3 (
HG—1 —13.07 13.07 73.201 0.951 6 )
SH1—[ —12.85 12.85 70.635 0.938 0 ; .
SH2— [ —12.97 12.97 69.709 0.946 8 2
Il XW—1I —11.56 11.56 75.242 0.994 1 SH1 SH2
b
HG—1 —11.80 11.80 72.333 0.994 4
b
SH1—1l —13.12 13.12 71.093 0.935 1 ;
SH2— 1 —13.28 13.28 70.791 0.945 9 (
I XW—II —12.10 12.10 75.275 0.995 7 0.53),
HG—1I —12.14 12.14 72.067 0.983 3 (XW) (HG)
6 4 (0.3%) 4 (7%, ;

Table 6 Regression parameters of fitting curve of

attenuation law in four kinds of coarse aggregate

K K ¢ R?
SH1—] —13.66 13.66 71.758 0.934 9
s
SHI—[| —12.85  12.85  70.635  0.938 0 £
(SHD =
SH1I—I —13.12 13.12 71.093 0.935 1
SH2— | —14.01 14.01 72.258 0.940 8 30 e R :
0.00.6 1.2 1.8 24 3.0 3.6 42 48 54 6.0 6.6 7.
SH2— 1l —12.97 12.97 69.709 0.946 8 /
(SH2)
SH2— I —13.28 13.28 70.791 0.945 9
4 1
XW—1 —12.54 12.54 75.361  0.990 3 Fig. 4 Antislide attenuation curve of
(XW) XW—1 —11.56 11.56 75.242 0.994 1 grade | asphalt mixture
XW—1II —12.10 12.10 75.275 0.995 7 30
; ~4-SHI-1
HG— ] —13.07 13.07 73.201 0.951 6
HG—1 —11.80 11.80 72.333 0.994 4 ZPI
(HG &
HG—1T —12.14 12.14 72.067 0.983 3
D
30 | | | 1 1 | | 1 1 | |
. 0.00.6 1.2 1.8 24 3.0 3.6 42 48 54 6.0 6.6 7.
/
0 4’\’6 5 ]_l
5 . Fig. 5 Anti-slide attenuation curve of
, , grade || asphalt mixture

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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SPSS
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Table 7 Raw data for the input program

( )
A=
A b+C,, 4
A,
( 9,
8 SPSS

/Y% /Y% /% Table 8 The key parameters of SPSS
S B b A analysis with three factors
SH1— [ 24.3 21.8 43.4 13.66 1 I Il
SHI— I 24.3 21.8 43.4 12.85 ( >« >« )
(SHD
SH1—1I 24.3 21.8 43.4 13.12 Co( ) 14.114 0 11.448 4 11.122 3 12.228 2
SH2— | 25.9 20.2 44.3 14.01 A ( $) 0.043 5 0.056 0 0.048 9 0.049 5
SH2— 11 25.2 20.2 44.3 12.97 Ax( a) 0.012 0 0.039 9 0.045 9 0.032 6
(SH2)
SH2—1II 25.2 20.2 44.3 13.28 As( b) —0.0395 —0.0174 —0.0023 —0.0197
|~ 1~ I~ /
XW— [ 13.0 9.8 56.6 12.54 R 0.956 5 0.993 0 0.987 5 /
XW—1  13.0 9.8 56.6 11.56 A A , ,
(XW) A
XW—T1I 13.0 9.8 56.6 12.10 ’ ’ s
A s ,
HG— 1T 14.5 10.1 49.6 13.07 , A
HG—1I 14.5 10.1 49.6 11.81 A s s
(HG)
HG—1I 14.5 10.1 49.6 12.14 o
s 9 ’
A ,
A ’ A :A1 e S + A2 . ° ’
at+A; b+ C,, A
, SPSS 8. A =0.0495+540.0326+a—
7 8 0.019 7 « b +12.228 2, (2)
9 A
Table 9 Calculation values of attenuation rate (A) model, and the relative error summary table
ASHI ASHZ AXW AH(}
/% /e /e /%
13.718 4 0.427 2 13.702 8 2.193 1 12.561 4 0.170 7 12.906 8 1.249 0
12.923 9 0.574 8 12.894 8 0.580 1 11.582 6 0.195 3 11.800 4 0.081 7
13.211 4 0.696 4 13.179 9 0.754 0 12.077 6 0.184 8 12.180 9 0.336 6
@ x o 10 , C
s BPN,, 6. 08%,
’ ’ 44 4% ’ 2- 7% ’ (j
o BPN,, o )
@C . C
C ( ) ( BPNQO ) H (j
( BPN,,) 10, ( )
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Table 10  Initial value statistics of C and 1] ’ 7
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