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Abstract: The curing technology of high viscosity emulsified—asphalt (HVE) super viscous wear layer still has
some shortcomings, such as excessive noise, insufficient anti—loosening performance and poor durability, which
restricts is the popularization and application. The effects of waste rubber powder, talc powder and glass fiber on
the wear resistance performance, rutting resistance performance and noise reduction performance of thin slurry
mixture with HVE super viscous wear layer were studied by orthogonal experiment, and the mixture ratio was
optimized by analytic hierarchy process. The results show that when the above three materials are mixed, the in-
fluence of thin slurry mixture of HVE super viscous wear layer on wear resistance performance is shown as fol-
lows: glass fiber, rubber powder and talcum powder; the influence degree of rutting resistance performance is that
of rubber powder, glass fiber and talcum powder; the degree of influence on noise reduction performance is that
of rubber powder, talcum powder, glass fiber. When the optimal mixing ratio is 2.5% of rubber powder, 4.5% of
tale powder and 0.35% of glass fiber, HVE super viscous wear layer thin slurry mixture has the characteristics of
strong wear resistance, rutting resistance and low noise.
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Tab.1 Performance index of HVE special composite
modified emulsified asphalt

Performance index Test result

Solid content =60%

25 °C penetration/(0.1 mm) 40~100

Yield point =80 C

5 C ductility =35 cm
Solubility =97.5%

25 C elastic recovery =95%
25 °C pullout strength =1.0 MPa

60 C dynamic viscosity =20 000 Pa-s

135 °C rotational viscosity =6 Pa-s

R2 WEBHENEZMEEEER

Tab.2 Main performance indexes of glass fiber

Tensile  0il absorp- Elonga-

Length  Dimeter h . . Density
/mm /}Lm strengt tion rate tion at /(g/m3)
/MPa I(g/g) break/%
6 20 3600 0.8 2.9 2.31

FEREEFH 3~5 mm A1 5~8 mm PP A [l L RS
TS P 1 A5 . g P 2 2 o o T g ) 68 A, 4% T
PEREFE W AT & (2 B 7 6 T it T AR B (JTG
F40-2017) )M , HBC i & &l 1 fos

100
80

IS
%‘3 60 -
s
$ 401 Median
g Lower bound
8 U bound
& pper

201 Composite gradation

0 1 1 1 1 1 1 1 1

o 1 2 3 4 5 6 7 8 9

Standard mesh size/mm
1 FHEHE
Fig.1 Grading curve
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Tab.3 Benchmark ratio of slurry mixture for HVE super
viscous wearing course

%

Cement Water Emulsified asphalt Aggregates
1 5 10.3 100

=4 EKER
Tab.4 Factors and levels
Factor
Level 4 (RP) B(TP) C(GF) D E
(Blank (Blank

1% 1% 1% column) column)
1 1.0 1.5 0.00 1 1
2 1.5 2.5 0.15 2 2
3 2.0 3.5 0.25 3 3
4 2.5 4.5 0.35 4 4
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Fig.2 Rutting resistance performance test device
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Fig.3 Noise reduction performance test device
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Tab.5 Test results of orthogonal test
NO. A(RP)/% B(TP)/% C(GF)/%  D(Blank column) E(Blank column) WTAT/(g/m?) PVD/% Noise/dB
1 1 1.5 0.00 1 1 420 32 72.1
2 1 2.5 0.15 2 2 496 5.6 71.6
3 1 35 0.25 3 3 509 6.2 69.2
4 1 4.5 0.35 4 4 495 6.8 68.4
5 1.5 1.5 0.15 3 4 502 52 69.0
6 1.5 2.5 0.00 4 3 455 49 68.5
7 1.5 35 0.35 1 2 540 7.1 67.6
8 1.5 4.5 0.25 2 1 582 6.9 67.4
9 2.0 1.5 0.25 4 2 518 6.2 67.2
10 2.0 2.5 0.35 3 1 516 8.1 67.4
11 2.0 35 0.00 2 4 486 6.6 67.5
12 2.0 4.5 0.15 1 3 581 8.3 67.0
13 25 1.5 0.35 2 3 535 9.7 67.0
14 2.5 2.5 0.25 1 4 570 7.8 67.2
15 2.5 35 0.15 4 1 541 7.3 66.9
16 2.5 45 0.00 3 2 504 7.6 67.1

2.1 THEMEEE
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Tab.6 Range analysis of 1 h wear value o/m?
Range calculation A (RP) B(TP) C(GF) D(Blank column) E(Blank column)
K, 480.00 493.75 466.25 527.75 514.75
K, 519.75 509.25 530.00 524.75 514.50
K; 525.25 519.00 544.75 507.75 520.00
K, 537.50 540.50 521.50 502.25 513.25
R (Range) 57.50 46.75 78.50 25.50 6.75
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Tab.7 Variance analysis of 1 h wear value
Source Sum of squares  Degree of freedom Mean sum of squares F Critical values Significance
A (RP) 7 542.69 3 2 514.23 8.33 Fos(3,6)=4.76 Significant
B(TP) 4 138.69 3 1 379.56 4.57 Fys(3,6)=4.76 No significant
C(GF) 14 448.19 3 4 816.06 15.95 Foos(3,6)=4.76  Highly significant
Error 1811.88 6 301.98 - - -
Sum 27 941.44 15 - - - -
>0 : | BB RS2 TR A R B R Y A 3, L
40T : R B 52 e SIS S T 9 A 8 5 T A i
ol L 5y 1 DR F B R R S
= si0f 2 : AL, AR AR 4B d N 1938 0 2 2.5% B, iR
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Fig.4 Influence change trend of the various factors
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Tab.8 Range analysis of rutting resistance %
Range calculation A(RP) B(TP) C(GF) D(Blank column) E (Blank column)
K, 5.45 6.08 5.58 6.60 6.38
K, 6.03 6.60 6.60 7.20 6.63
K; 7.30 6.80 6.78 6.78 7.28
K, 8.10 7.40 7.93 6.30 6.60
R (Range) 2.65 1.32 2.35 0.9 0.9
x99 mMEHMERFTESN

Tab.9 Variance analysis of rutting resistance

Source Sum of squares  Degree of freedom Mean sum of squares F Critical values Significance
A(RP) 17.35 3 5.78 9.92 Fo5(3,6)=4.76  Highly significant
B(TP) 3.60 3 1.20 2.06 Fos(3,6)=4.76 Not significant
C(GF) 11.12 3 3.71 6.36 Foes(3,6)=4.76 Significant
Error 3.50 6 0.58 - - -
Sum 35.56 15 - - - -
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Tab.10 Range analysis of noise

dB
Range calculation A (RP) B(TP) C(GF) D(Blank column)  E(Blank column)
K, 70.33 68.83 68.80 68.48 68.45
K, 68.13 68.68 68.63 68.38 68.38
K; 67.28 67.80 67.75 68.20 67.93
K, 67.05 67.48 67.60 67.75 68.03
R (Range) 3.28 1.35 1.20 0.73 0.53
F11 BERFESN
Tab.11 Variance analysis of noise
Source Sum of squares  Degree of freedom  Mean sum of squares ~ F-value Critical values Significance
A (RP) 26.80 3 8.93 26.35 Fos5(3,6)=4.76  Highly significant
B(TP) 5.21 3 1.74 5.12 Foo5(3,6)=4.76 Significant
C(GF) 441 3 1.47 4.34 Fi05(3,6)=4.76 No significant
Error 2.03 6 0.34 - - -
Sum 38.45 15 - - - -
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Tab.12 Influence weight and comprehensive influence weight of each factor
WTAT PVD Noise Comprehen-
Factor Level . ]
Range Weight Range Weight Range Weight sive weight
A, 0.073 2 0.085 0 0.1450 0.101 1
A, 0.079 3 0.094 1 0.140 5 0.104 6
A(RP) 57.5 2.65 3.28
A, 0.080 1 0.113 9 0.138 8 0.110 9
A, 0.082 0 0.126 4 0.138 3 0.115 6
B, 0.061 2 0.047 2 0.058 4 0.055 6
B, 0.063 2 0.051 3 0.058 3 0.057 6
B(TP) 46.75 1.32 1.35
B, 0.064 4 0.052 8 0.057 6 0.058 3
B, 0.067 0 0.057 5 0.057 3 0.060 6
C, 0.097 1 0.077 2 0.0519 0.075 4
C, 0.110 4 0.091 3 0.051 8 0.084 5
C(GF) 78.5 2.35 1.20
Cs 0.113 5 0.093 8 0.051 1 0.086 1
C, 0.108 6 0.109 7 0.051 0 0.089 8

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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