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Digital Image Evaluation Method of the Bituminous

Pavement Segregation
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Abstract: In order to evaluate the segregation level of bituminous pavement quickly and effectively, the
digital image processing technique was adopted in studying the heterogeneity of bituminous pavement. The
drawbacks of common evaluation methods on image processing of bituminous pavement segregation were
firstly discussed, and a new method of evaluating the bituminous pavement segregation was proposed,
which is based on the analysis of the macroscopic construction width of the concave area in pavement tex-
ture. This method is to get the binary image by taking photos of the concave areas in macroscopic construc-
tion, and defines the average width of the related concave area in the binary image as the macroscopic con-
struction width K of bituminous pavement, and then builds a model based on the construction width K and
depth TD to evaluate the aggregate segregation level of bituminous mixture. It is found that the construc-
tion width K is correlated with the conventional construction depth measured by the traditional manual

sand patch method, which better characterizes the aggregate segregation level of bituminous pavement.
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Tab.1 The TD and mean gray board of no isolation rut boards

) 5, N1 N2 N3 N4 N5 N6 N7 N8 N9 N10
TD/mm 0.92 1.08 0.95 0.82 0.9 0.93 0.9 1.02 0.99 0.92
PR H M 88.7 87.2 91.7 93.3 92.1 89.4 90. 5 87.6 88. 8 90.9
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Tab.2 The TD and mean gray board of different isolation rut boards

5, F1 F2 N1 N2 L1 L2 M1 M2 H1 H2
TD/mm 0. 84 0.9 0.92 1. 08 1.26 1.18 1.8 1.58 1. 89 1.62
PP 87.8 86. 6 85.1 85.4 84.2 81.9 84.7 86. 4 79.1 80.1
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Fig. 2 Correlation diagram in the non segregation state and different degrees
of segregation under the State Board of TD and gray mean
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Tab.3 The fractal dimension (D) of mixture with different degrees of segregation
Iy F1 F2 N1 N2 L1 L2 M1 M2 H1 H2
5T 4% D 2.605 2.618 2.610 2.608 2.626 2. 609 2.585 2.569 2.594 2.591
W E TD 0. 84 0.9 0.92 1.08 1. 26 1. 18 1.8 1.58 1. 89 1.62
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Fig.3 Linear correlation of D and TD
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Fig. 5 The frame diagram of road surface structure
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Tab.4 10 no segregation rut boards’ K value
BT L N1 N2 N3 N4 N5 N6 N7 N8 N9 N10
K {H/0.1 mm 2.22 2.3 2.19 2.0 2.19 2.24 2.27 2.25 2.18 2.1
3 R JE TD/mm 0.92 1.08 0.95 0.82 0.93 0.99 1.02 0.97 0.97 0. 88
xRS I0ORAEBREEFRRN KE
Tab.5 10 different segregation rut boards K value
BT F1 F2 N1 N2 L1 L2 M1 M2 Hl1 H2
K {8/0.1 mm 1.93 2.34 2.22 2.3 2.41 2.52 2.81 2.58 3.08 2.88
i E TD/mm 0. 84 0.9 0.92 1.08 1.26 1.18 1.8 1.58 1. 89 1.62
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Fig. 6 The correlation of K and TD
value of no segregation rut boards

P R T'D fE 548 1 8 15 KR B9 2R PR AH ¢ R 8K
R*2y 0.850, 51 15 R & Bk ™ A2 A [R] 7 B2 4 ) 5 A
WL TD S K (AL IERSE R KR 0. 868,



134 W K A AR RO

2016 4

YW K (65 TD {HRA B B LA A - I i od
R KRR WU % A i R TD {H R RTAT Y
[Fi) B BF 58 22 W1+ 24 % 17 A AN () B2 SRk B AT A K
65 TD MR RBARER T £V K EHS TD

1B B 2R 1 A 2 A 2 TR TR AR B0 52 B 25 3 T B 1.
4_
g
3 7
0 F N L M H
ARl B b A

B8 REFBATAE RSN K6 T
Fig. 8 The K value change rule of mixture
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Tab.6  The standard of asphalt mixture segregation when using the K value to divide it

AR AL BT Tt BT 1 AT et
AC-13 <1.40 1.40~1. 60 1.60~1. 80 1.80~2. 00 >2.00
AC-20 <2.20 2.20~2.40 2.40~2.60 2.60~2.80 >2.80
AC-25 <2.40 2.40~2.70 2.70~3.00 3.00~3.40 >3.40
A7AE WS A R R A5 e 3t 3 A AN [) 5 A 7 L B
4 & it TET 14 SO P 3 A R I T AR S TR B K (DR PR A
7 B T B A O

Ao BT LA T LR B R BV 1 75 i
THT F) B T T REAE ) 5 3k ST R B

1) ph R S8 SR 400 A i A8 2R A D A1 90 7 TR
FORFE AT P AT B B0 = 4 R A0S Y S ] TR
PRI A R EORF] 0. 2, B Ml AR RS B 2R

2) K BEME I AR A R TG B AT A5 1F T Y B R
JKEEMMES TD fe B A B A St B 25 0 7 3R
BB A TR R E B AT I A R P K E S S
R TD MM SC R BCR RS 0. 515,

30 7 i 1 A T SO S R AR S O TR 4E R D
FFAE — 58 B R  (EAH G R AN B2 R I A 3T
W 73 4RO AN TS T IR AR AT B4

) K B BETR A B AT R B2 110 40 o B B R

(1] wharak, i e, 55 AC-25 JLIC &8 17 19 23 T8 3F f 4 v

Be 50 gy sk L] R 2z 24l A SR B A AR, 2014, 34(6) .27 —
33.
HAN Li-zhi, LIANG Zeng-jie, PENG Yu-hua, etal. Frctal e-
valuation criteria and prediction method of AC-25 gradition
segregation[ ] |. Journal of Chang’an University: Natural Sci-
ence,2014, 34(6): 27—33. (In Chinese)

[2] MEEGODA J N, HETTIARACHCHI C H, BANDARA N,
et al. Correlation of surface texture, segregation, and mea-
suremento { air voids [ J]. Proc XIICSMFE Sanfranscisco,
2002,3:19—26.

(3] Z40, 32T %, A B, kT B30 RIS B AR 5 7 6 10 4 0k 8 T 19 TF
55010, HAMAHE.2014,34(4): 90—93.

LI Xiang, LIANG Nai-xing, ZHAO Yi. Research on digital



59 30

G4 A A I B T AT B B MR T Oy ik

135

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

image technology of asphalt pavement based on aggregate seg-
regation[ ] ]. Journal of China &. Foreign Highway, 2014, 34
(4): 90—93. (In Chinese)

75T 3K T I URL RS R S BT RN O k0], A R
TR AR, 2010,38(3) :31—36.

BAO Xiu-ning, ZHANG Xiao-ning. Segregability evaluation of
granular pavement materials [J]. Journal of South China Uni-
versity of Technology: Natural Science, 2010, 38(3): 31—
36. (In Chinese)

ThoR . LA B O U I IR T R SRS A U 7 3k B Y
(0. Bhf4R 5 T/ . 2014, 14(8) 1 265—268.

MA Rong-gui, WANG Jian-feng, LI Ping. Research on high
precision measurement of pavement texture depth[J]. Science
Technology and Engineering,2014, 14(8); 265—268. (In Chi-
nese)

JTG E60—2008 7\ if% kit i L 3 W ik AR (ST, b A
B 323 i ARAE 5 200890 —92.

JTG E60— 2008 Field test methods of subgrade and pave-
ment for highway engineering[ S]. Beijing: China Communica-
tions Press, 2008:90—92. (In Chinese)

T BN IR T AR R EOR T R 9 R
TR 3 R BE LT . AT B TR 22 i AR B2 R, 2004, 32(2)
42—45.

WANG Duan-yi, LI Wei-jie, ZHANG Xiao-ning. Evaluation
and measurement of asphalt pavement surface texture depth
with digital image technique[ J]. Journal of South China Uni-
versity of Technology: Natural Science, 2004, 32(2); 42—
45. (In Chinese)

MASAD E, MUHUNTHAN B, SHASHIDHAR N, et al.
Quantifying laboratory compaction effects on the internal
structure of asphalt concrete[ J]. Transportation Research Re-
cord: Journal of the Transportation Research Board, 1999,
1691:179—185.

WANG L B, WANG X,MOHAMMAD L,et al. Application of
mixture theory in the evaluation of mechanical properties of as-
phalt concrete[ J]. Journal of Materials in Civil Engineering,
2004,16(2) . 167—174.

FHETE UG T AR 4 50 M i U T S TR B S 4 R SO0 A O
(DL P4 % K% R 2 BE - 201157 —60.

YAN Hai-feng. Research on construction quality control and
evaluation of asphalt pavement based on non-uniformity[ D].
Xi’an: Highway College of Chang’an University, 2011.57 —
60. (In Chinese)

FI R S0 TR T S T A R AL PR BR O A
J7 R IR A R B 2RI B LT ], R OR R T
2FRR.2011,41(4) :968—973.

WANG Duan-yi, WU Wen-liang, ZHANG Xiao-ning. et al.
Numerical simulation of splitting test of asphalt mixture based
on DIP-FEM[J]. Journal of Jilin University: Engineering and
Technology, 2011,41(4) : 968—973. (In Chinese)

KT U R AR AR A B BAR BRI B A T [T . AR
B TR A AR R 2012.40(10) : 166 — 173,
ZHANG Xiao-ning. Basic methods of digital image technology

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

for material structure of asphalt mixtures [J]. Journal of
South China University of Technology: Natural Science,
2012,40(10) : 166—173. (In Chinese)

95 N E T AF BT ER AL A W R A R Sk
PR R AR LT ] 7 bROR 25 2 i D2 2007, 37 (2) : 334 —
337.

PENG Yong,SUN Li-jun, WANG Yuan-qing., et al. Applica-
tion of digital image processing in evaluating homogeneity of
asphalt mixture [J]. Journal of Jilin University: Engineering
and Technology, 2007,37(2) :334—337. (In Chinese)

KRB I 43 T8 PRG35 75 1R 5 R R T 9 AT o HL A 9K i) A8
FELDL. M AR BT R R 538l A e .2010:6—16.
SONG Yi. Study on grading segregation description of asphalt
mixtures and related problems based on fractal theroy[ D].
Guang Zhou: College of Civil Engineering and Transportation,
South China University of Technology, 2010:6 — 16. (In Chi-
nese)

JR R ZE BT A TR B W T B AR BT R 7 ik WFSELD]. K
W W R AR LR B . 2009 : 28— 44,

ZHOU Wu-jun. Research on construction quality control and
evaluation of asphalt pavement based on non-uniformity[ D].
Changsha: College of Civil Engineering, Hunan University,
2009:28—44. (In Chinese)

X B 7 Z AR 5T WL T A R Y IXC () K s B
). RE LA S FH A 2010,32(2):313—316.
LIU Si-feng, FANG Zhi-geng, XIE Nai-ming. Algorithm
rules of interval grey numbers based on the“Kernel” and the
degree of greyness of grey numbers [J]. Systems Engineering
and Electronics,2010,32(2) : 313—316. (In Chinese)
PENTLAND P. Fractal-based description of natural scenes
[J]. 1IEEE Transactions on Pattern Analysis and Machine In-
telligence, 1984.6(6):661—674.

MANDELBROT B B. The fractal geometry of nature[ M].
San Francisco; W. H. Freeman and Company, 1982 361 —
366.

EREE, B4R BEE. BT A B R SO 4 A [T
IR R B ARBEE, 2006,33(5) 67— 72,
WANG Yao-nan, WANG Shao-yuan, MAO Jian-xu. Image
texture analysis based on fractal dimension [ J]. Journal of
Hunan University: Natural Sciences.2006,33(5) : 67 —72.
(In Chinese)

IR IS R, BB BT AR IR O KB 3 R BT
LJ1 WM K240 A AR, 2015, 42(1) . 75— 80.

ZHAO Ming-hua, DAI Jie, ZHANG Ling, et al. Fractal the-
ory-based study of the permeability of fly ash [J]. Journal of
Hunan University: Natural Sciences,2015,42(1):75—80. (In
Chinese)

B AR IR IESE. BB TR 4R BT Oy i b s (T . 31
FIHLARGER . 2010,20(3) 1238 —246.

ZHAO Hai-ying, YANG Guang-jun, XU Zheng-guang. Com-
parison of calculation methods-based image fractal dimension
[J]. Computer Systems & Applications, 2010,20(3) : 238—
246. (In Chinese)



