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Table 1 Technical indicators of anti-icing material

HATE R AR T3k 45 21
I FRE KRR /mm <5.0 sy
ABTFEE/ % =35.0 39.4
A X % =1.7 2.2
TrIKE/ % <2.0 0.4
’ B 5], oA N
o % 25 B s e

1.2 REHE
TIPS, R AC-10 % 22208
R A HATIR AR, i % W 2, i S BUR

I E IR A R A e 5. 3%, MR P E B
TG JTG D50—2017 ( 2\ B% 5 75 % 1 ¥ 3+ M
Y R PUEE UK A P TR I 2 Y
Witk 25 mm, FEAEFMN 110 CHEAEFR A 24 h,
A A AR JTG E20—2011 ¢ 2\ B TR &
W5 TR A R B LR ) 2 A N RS R AT A 3K
KR 5 A AR WL 1

1 KB5S
Figure 1 Test specimens and test instruments
1.3 R Eiit
HI T HUBE ORE 5 82 R 22 8] 5 A AR ROR 25 5
AR SR FRAS AL 0 | R 1T A5 1A B ARV 4 4
3~5 mm R LA B A, FARIFRE AR R

Fis

sz
m, =2 (1)
P,
e m, p, 7351 K HOBE VKB R BY BT & R g
g/cm3; m, .p, 53 500 Ry B e £ RL 1Y) BT A R R o

g/cm’

AR S R AU, L S TR A 4 JT/T 1210. 2—
2018¢ 2~ HE Wi T 1R Ak FH Al vk 35 M4 6 56 2 384 . 4
Ryt REY ) B b kR R ok v BE A
BN D BRI il K T A R AR AN
LT T RGN R R

(1) 3 25 BUAR Ak Ar o S 8RR 3K 1 2k
100 mmx100 mmx25 mm K14,

(2) B vkor e a0 R R 53 9 AN X,
4 A V5 XSRAE R B UK IX

(3) IR S5 .3 MIRERLE (0 C -5 C |
-10 C) , PRI EEN 2,4,6,8 h,

R2 AC-10 %E
Table 2 AC-10 gradation

% i FL W3 B AR %

ZH R=F/mm 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
A 100 100 75 44 32 23 16 8

AC-10  ZHBECFER 100 90 45 20 13 9 6 4
B L 100 95 55 23 13 9 6 4




(BRI RS — FHKT R H 40 g 3 % 50 ¢,
B AR A 5 DK fh e AR — 3
R FR G VPAG 0B KV 5 T T B ) A ik oK
etk 5 AR 18 i (B 0 8, T IR |, B BE vKORHBR
BRI R AR IRAH 0(C-0) 2% (C-2) 3% (C-
3) 4% (C-4) 6% (C-6)5 M B wER ., HhiEEKE
PI 7 T B 2 R R T I B LR b RS o A
s PR B ASL UL PR 0 7L R R R L B ), A R B 2 h
T —W Rl vk 35 A 5 A 2 s,
UK SRS A R R
M-m
o= (2)
Ko MALVKE, % ;M N IR AT VKB ) 16 T, g

() JE X TR BB DLAY o) BB
B2 BhKER NS

Figure 2 Ice melting rate test instruments and specimens
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Figure 3 Variation of pavement performance with dosage of anti-icing material
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Table 3 Test results of the test section
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The Road Performance and Application of Anti-icing Cold-mixed Asphalt Ultra-thin

Wear-resistant Layer

ZHANG Bei'”? | YANG He'*’, HAO Meimei"** | ZHONG Yanhui'*®, FU Shaowei', WANG Shengzhe’

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. National Local Joint Engi-
neering Laboratory of Major Infrastructure Testing and Rehabilitation Technology, Zhengzhou 450001, China; 3. International Joint Re-
search Center for Trenchless Technology of Underground Infrastructure, Zhengzhou 450001, China 4. BYD Company Limited, Shenz-
hen 518118, China; 5. Henan Jiuyi Environmental Protection Technology Co. , Ltd. , Xingyang 450045, China)

Abstract. In order to enhance the snow melting and ice removal performance of cold-mixed asphalt pavement in
winter, the mechanical properties and anti-icing performance of the ultra-thin wear-resistant layer of cold-mixed as-
phalt were studied. It was proposed to replace 3—5 mm crushed stones with sustained-release anti-icing particles in
equal volume to prepare anti-icing cold-mixed asphalt ultra-thin wear-resistant layer. And research was systemati-
cally carried out on its road performance evaluation and ice-melting rate prediction models. The test results showed
that when the dosage ( mass fraction, the same below) of anti-icing particles did not exceed 4% , the high-tempera-
ture stability, low-temperature crack resistance and water stability of the mixture all met the specification require-
ments. At a dosage of 2%, the dynamic stability reached the maximum value of 5 583. 31 times/mm. The ice-melt-
ing rate had a nonlinear relationship with the dosage of anti-icing particles, and when the dosage was 3%, the ice-
melting rate reached 23. 4%, and the improvement was more significant at lower dosages, meeting the specification
requirements. A prediction model for the ice-melting rate considering both dosage and temperature factors was con-
structed, and the goodness of fit R> was greater than 0.93. Tt could effectively guide the mix design of anti-icing
materials for road surfaces.

Keywords: anti-icing; cold-mixed asphalt; ultra-thin wear-resistant layer; road performance; ice-melting effect;

road maintenance
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