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Research and Field Test on Ultra-Thin Wearing Course Based on Balanced Design Concept

GU Jianjun',LI Xia>",LI Atan',SUN Qiang’, LI Jie',JIANG Zhaowei’
(1.Anhui Transportation Holding Group Co., Ltd., Hefei, Anhui 230088, China;2.Shandong Transportation Research

Institute, Jinan, Shandong 250102, China)

Abstract: To address the application of an ultra-thin wearing course in expressway asphalt pavement
maintenance engineering, the ultra-thin wearing course system based on the balance design concept was
systematically studied. In this paper, the action mechanism and application characteristics of modifiers were
analyzed, and the proportion design test of the ultra-thin wearing course was designed based on the balance
design method. Finally, according to the proportion design test, the optimal proportion of the ultra-thin
wearing course material was selected for test road paving. Research shows that the direct-cast high viscosity
modifier is convenient for transportation and storage, improves the elastic recovery of asphalt mixtures and
reduces permanent deformation. Under the condition of good gradation and intercalation, a reasonable increase
in asphalt dosage can effectively improve the high-temperature stability, low-temperature crack resistance, and
water stability of the ultra-thin wearing course asphalt mixture. With the increase in modifier content, the high-
temperature stability of the asphalt mixture is gradually improved, which reaches the optimum when the
asphalt content is 6.8% and the modifier content is 0.9%. Considering the performance and economic factors of
the asphalt mixture, the best material ratio of the ultra-thin wearing course is determined and successfully
applied to the test road of an expressway maintenance project. The test results show that the ultra-thin wearing
course provides good water tightness, anti-sliding performance, and noise reduction performance.
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Figure 1 High viscosity modifier
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Table 1 Screening results

&k it R A 0 L (mm) (19 i 5 583/ %

M 95 475 236 118 0.6 03 0.15 0.075
3~5 100 882 85 4.1 41 41 41 2.1
0~3 100 99.5 63.8 388 21.3 157 11.3 9.1
#ky 100 100 100 100 100 100 927  79.1
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Table 2 Density results

GERHLME /mm RMAHRX R BB EE kR %

3~5 2.898
0~3 2.755
i 2.688

2.80

1 1.20

2.658 1.32
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Table 3 Test results of technical indexes of SBS

modified asphalt
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25 “CHFAJE 0.1 mm 51
5 ‘CHE cm 28
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135 “Ciz sh & & Pa-s 2.4
N C 273
Vi fire 12 % 99.7
PP IZ (25 °C) % 87.2
it A7 AR e M C 1.8
TFOT Ji AR AL % 0.28
(B RTFOT) % AJEH(25°C) % 71
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Table 4 Test results of modifier technical indicators
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Table 5 Gradation composition

i fLRSS /mme @R/ || LR /mme iR/ %
9.5 100.0 0.6 17.6
4.75 93.5 0.3 15.7
2.36 34.2 0.15 13.6
1.18 23.6 0.075 10.5
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Table 6 Results of Marshall test

Wi M/ HE R AR B R BUH XS ZS R/

% HE y, I v %
6.4 2.522 2.388 5.3
6.6 2.514 2.399 4.6
6.8 2.506 2.411 3.8
7.0 2.499 2.421 3.1
7.2 2.491 2.424 2.7
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Figure 2 Rutting test specimen
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Figure 3 Results of rutting test and low-temperature

bending test
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Figure 4 Results of freeze-thaw splitting test
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Figure 5 Hamburg rutting test specimen
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Figure 6 Results of rutting test in Hamburg
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Figure 8 Results of rutting test
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Figure 9 Results of rutting test in Hamburg
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Table 7 Test results of anti-sliding performance

A6 0 7 TET & WA /mm #5485 /BPN SRR
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Figure 12 Results of pavement noise test
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