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Analysis of skid resistance and wear resistance performance of asphalt
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Abstract: In response to the requirements of thickness limitation and water tightness of steel bridge
deck pavement, the accelerated loading wear test of four common mixtures for the wear layer of steel
bridge decks was carried out with an asphalt mixture friction characteristic tester, a laser scanner, and
other instruments. The Asymptotic model was used to fit and analyze the data, and the correlation
between the parameters of skid resistance performance and wear times of the asphalt mixtures was
determined. The results show that with the increase of wear times, the dynamic friction coefficient,
British pendulum number (BPN), texture depth (MTD), and mean profile depth (MPD) of the asphalt
mixtures all show a downward trend, with the decay rate being high first and then becoming low. The
Asymptotic model can accurately characterize the relationship between skid resistance and wear times of

the four mixtures, and the correlation coefficient is higher than 0.95. From the perspective of skid
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resistance, modified asphalt SMA 13 and EA10 have certain advantages. Especially, the dynamic friction
coefficient and BPN of EA10 are higher than those of the other three mixtures. However, its MTD is

usually difficult to reach 0.8. Combined with engineering practice experience, a suggestion is provided

that priority should be given to SMA13 under the premise that the wear layer performance meets the

requirements and the thickness is allowed. At the same time, there are some differences between the skid

resistance performance detection methods in the current specifications. Thus, it is advisable to expand the

sample source to clarify the correlation of these methods with skid resistance performance of pavement

more comprehensively.

Key words: steel bridge deck pavement; asphalt wear layer; accelerated loading wear test; friction

coefficient; texture depth
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Table 1 Basic performance indicators of high-elastic modified asphalt
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Table 4 Parameters of aggregate/asphalt mixture friction characteristic tester
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Fig.2 Apparent state of specimens before and after

accelerated loading wear
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Table 5 Test methods for skid resistance performance indexes
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Fig.3 Dynamic friction coefficient decay curve of asphalt

mixture over wear times
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Fig. 4 Fitting curves of skid resistance performance of

different mixtures against wear times

ME 40T 50

1) LIS RO, MG BEFER B £
TRAR S B R AR B Je DU 12 1 T Bk 34
S — BB IR AR Sh AR BRI R B ™ [ R
B TR AR S AR R RS T . oAbt ds
s 52 B AL AR AL A

38 A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



IR, AT T AR AL R TR BT AP RE AT

2) fEEFEE R R EA 10 By Bh A FE 4% R R K,
SMA13 5 SMA10 11 2 &5 B8 8 R B 22 A K,
SMA10 AL AR AHXF /0N, S i e b, B AR 3l 8 v LA
A 45 SMA13 W AATEAS o T AC13 1Y 2l 45 B
P2 Z 00 B 4 b AR AR, X — IR 5T
RA R R & W) A . R EAL0JE T2 %
BC S Y, 2% 1R 3 AR 6 55 /0 AEHG AT D3 2ok s o 3
(1) B S80I T 45 e B (b R L K (R P v PR R
1M B A BRI R AR R o 1 0E (BPN) Ay i 3 i 8
55 B0 25 PR 48 2R B0 I R — 2, PR, R ]
HANR AR BPN MR 45 R i 5 ah S BRI R
AL a3

3) 4 3 VR B (MTD) 5 Wi 1 °F 3 49 i U8 B
(MPD) ()28 AL 34 FEA — 5, f B 4 () n] AT H
KA 13 BUTR A ) 0 4 2 R 357 L 10 BLIR A RHT
Ko BRI, FEXT L AC13 5 SMA13 . EA10 5 SMA10
BF, & BB AT Z ) 0 22 5 5 52 B 1% B0 AE A6 4R
ANFF o XFA—FEZEEEFHEZEF A G K
AN UL = YRR T A B R R T BE S
TR 2, 10 R L [R]85 T R R RS R

I 22
0.000 0 E——
Mty
~0.000 1+ e
o
5 —0.0002F ',fr
= L
& -0.0003F .
= 3
g ~0.000 42
# - .
% -0.0005 SMA10
L o
-0.000 6] +EA10
_0.000 7 L L L L L L L I
0 1000 2000 3000 4000 5000 6000 7000 8000
BEFEREUIR
(a) BhASEEE AL (DW)
0.000 001 T T i babutant
T
~0.000 05 [ i
5-0.000 10"
i)
£ g00015 -
57000015
= .
£-0.000 20 *
_ - -SMA10
0.000 25 S
~0.000 30[-

Il Il Il Il Il Il Il I}
0 1000 2000 3000 4000 5000 6000 7000 8000

(¢) HIEHIE(MTD)

42 FEERSH
1) i IR Bt
ARG DT R TR ARSI E 1 RA R
S/ MBI IABLIR BT X 17 A4 BE AR KR, I 2] 1
FRRE LR, B HAE A B — B BORE I 3 Y
P B RIS IR RPN, 45 R WK 7
RT A RO F D R

Table 7 Number of inflection points of decay rates of skid

resistance indexes for different mixtures Ve
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Fig.5 The relationship between the decay rate of skid resistance performance and wear times for different mixtures
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Fig. 6 Two-stage decay rate for different mixtures
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