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Abstract: In order to improve asphalt pavement high temperature stability in summer and mitigate
urban heat island effect, a new type of heat-reflective coating was applyed on the surface of
asphalt pavement. The working principle of heat-reflective coating was analyzed, the thermal-
physical environment performance comprehensive test device of heat-reflective asphalt pavement
was developed, and the cooling effects of asphalt mixtures with different color coatings were
studied by using the device. The skid resistance performances of coatings with different
thicknesses were evaluated based on pendulum type friction coefficient measuring instrument.
Analysis result shows that the cooling effect of white heat-reflective coating is better than grey
coating, white heat-reflective coating on specimen can cool 18 C-25 C within door test, the
temperature of 2.5 cm place inside specimen reduces by 9.4 C, and the temperature of grey
coating surface reduces by 12 ‘C. The cooling ability of heat-reflective coating increases with the

increase of coating thickness, but it will tend to be constant while reaching certain thickness. The
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sensible dosage of heat-reflective coating is 0. 6 kg * m~

? comprehensively considering cooling effect and

cost. With the increase of coating thickness, the surface skid resistance performance of pavement

reduces, and it is recommended to spread antiskid particles in the coating to meet traffic safety

requirements. 4 tabs, 11 figs, 16 refs.

Key words: road engineering; asphalt pavement; pavement temperature; heat-reflective coating;

rutting; heat island effect
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Fig. 1 Working principle of heat-reflective coating
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Tab.1 Performance parameters of epoxy resin

WA Y/ K25 C)/

R 2 IS L
(geeq 1) (mPa + s)
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Fig. 2 Self-developed test device
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Fig. 3 Real-time temperature acquisition
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Tab.3 Rutting test results under different temperatures
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Fig. 4 White coating cooling limit
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Tab. 4 Performance indexes of antiskid particles
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Fig. 10 Specimen BPNs after spreading antiskid particles
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Fig. 11  Cooling effects of specimens after spreading

antiskid particles
M 1T 0] DU L 8 i By 4 JB0RE 9 8 U O 2
o St 28R 5 R T By e AURE 1) R 2 OR A 22 8L
32 FE 4 30 min J5 . I E IR 22 1.1 C.Y
AR 2Z 58 T 10 C LA b, BRIR AR K IH &
F o T UL SN URE RO S R R O e AR
4 5 0 ] L2 AN T 9 B T Bl T UKL Je AT L



\

16 R

>‘\

I £ ¥ R

2013 5

F 4 J22 10, T >

INGRIZ GRS B A R 6
(LR Sy

S 7 A
5 & &

(1 B EWFA T B R B 25 D
B I T K PR A RS TR TR AR AR B i
{H L S5 R R MR Z AT DU 2 AR A9 B OR . B @R
JE BT PR A R AT 3k 18 C ~25 CL ARl fF R
2.5 em AERTEEAR 9. 4 C K IRIEFR M ATEAR 12 C,

(238 5 0 FEAS [ 9% J2 J5 B2 T sl F 1 3t JEE {7
H S SO TR T2 B 9 T AE 7 B R 9 O T K {HLA
BB E R RO TEE. 446 %I8E N
AR ASCR e Y R EE N 0.6 kg« m 7,

(33 b 907 7 3 T A A BB R O B T
PEREDE O & B, U Rl % JZ U5+ B 2 B BT K
% F TR 50 O 2 2 v R IR AE A KR A 1 O T L
TPk R 22 o o LN T BORL . N B T MUK
F14 8% T 7L PR REIR S AN AR AT R A HOR B
R TR E FERACR .

S % k-

References :

[ 1] ROSENFELD A H, AKBARI H, BRETZ S, et al. Mitigation of

urban heat islands: materials, utility programs, updates[]].
Energy and Buildings, 1995, 22(3): 255-265.
RAAE P 8K Wi IR SRR B B B AT o [ . v [
ORIk, 2008,21(1) £ 25-28.
ZHAQO Yan-qing, HUANG Da-xi. Viscoelastic behavior of
asphalt mixtures with damage stage[]J]. China Journal of
Highway and Transport, 2008, 21(1) . 25-28. (in Chinese)
3] R PGB 7 B 0ok oRH R % SR RE IR LD 1Y% .
K K2,2012.
CHENG Cheng. Preparation and performance evaluation of
solar heat reflective coating on asphalt pavement[ D]. Xi’an:
Chang’an University, 2012. (in Chinese)
R M A 28, 45, sork U5 TR A s TR e X LT
W7k )] b R4 2. 2009,12(3) 1 285-287, 291,
TIAN Wei-qun, ZHOU Bin. CONG Ling, et al. High tem-

[4]

perature stability of modified asphalt mixture and its evalua-
tion method[ J]. Journal of Building Materials, 2009, 12(3):
285-287, 291. (in Chinese)
[5] YANG Jun., YU Liang-ming, WAN Jun, et al. Rutting
resistance of asphalt mixtures in the middle course[J]. Jour-
nal of Southeast University: English Edition, 2006, 22(2) .
270-272.

[67] SIRINO, KIM H J, TIA M, et al. Comparison of rutting

L7]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

resistance of unmodified and SBS-modified Superpave mix-
tures by accelerated pavement testing[ J]. Construction and
Building Materials, 2008, 22(3) . 286-294.

TP RER A K AR B AR T IR T A A PR
B4 HT LT ] KRR 2% 5 TR R, 2005 (3%) : 37-39.

ZHANG Hong-qing, SONG Zhi-bin, YANG Qing, et al.
Analysis and research of the improvement of the urban eco-
logical environment caused by the permeable pavement[]].
Water Sciences and Engineering Technology, 2005(S): 37-
39. (in Chinese)

HERMANSSON A. Simulation model for calculating pavement
temperatures including maximum temperature[ J ]. Transportation
Research Record, 2000(1699): 134-141.
£ Wi TR BH B SR R T g
R E PR A R, 2011,

WANG Wei.

B #FFELD].

Research on performance and application of
heat-reflective coating for asphalt pavement[ D]. Chongqing:
Chongqing Jiaotong University, 2011. (in Chinese)
DOULOS L, SANTAMOURIS M, LIVADA 1. Passive cool-
ing of outdoor urban spaces—the role of materials[ J]. Solar
Energy. 2004, 77(2) . 231-249.

T U S R R OR IR R A TR OB B N T 5 Rk TR LT L. B IR
BES5RE,2007,10(1) :20-24.

XU Feng. Application and development of reflective thermal
insulating coatings for architectural[ J]. Modern Paint and
Finishing, 2007, 10(1): 20-24. (in Chinese)

FERG AR 8. R PR R RAOR 2 B R R LT DL R
WOk 5 R %£,2009.12(2) 1 18-22.

WANG Ke-lin, XU Na. Solar-reflective heat-insulating coating
and its development[J]. Modern Paint and Finishing, 2009,
12(2): 18-22. (in Chinese)

TRAKAE BT AR, 45 KB A ST B 4RI 9 2k e L .
R Tl ,2010,40(1) : 70-74.

XU Yong-xiang, LI Yun-de, SHI Hua, et al. Present situa-
tion and progress of solar heat reflective thermal insulating
coatings[ J]. Paint and Coatings Industry, 2010, 40(1); 70-
74. (in Chinese)

A WA I TG RN B3 R AR B SR IR 2 B R B SE [D .
W R W SR Tl K2 5 2006.

LIANG Man-jie. Asphalt pavement light thermal reaction mecha-
nism and heat-reflection coating engineering research[ D]. Harbin:
Harbin Institute of Technology, 2006. (in Chinese)

RJT . S B TR BT ). Uk Tk, 2002, 32(8) - 34-37.
ZHU Wan-zhang. Friction and anti-slip coatings[]J]. Paint
and Coatings Industry, 2002, 32(8): 34-37. (in Chinese)
CHALKIAS C, PETRAKIS M, PSILOGLOU B, et al.
Modelling of light pollution in suburban areas using remotely
sensed imagery and GIS[]J].
Management, 2006, 79(1) . 57-63.

Journal of Environmental



