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Design and Performance of Solvent-Based Regenerated Cold Feed for Fine Screening

YAN Chunpeng,ZHU Yaoting, FAN Xiangyang, LIU Bin, YI Zhao
(Jiangxi Provincial Key Laboratory of Highway Bridge and Tunnel Structure, Jiangxi Communications Investment Maintenance
Technology Group Co., Ltd.,Nanchang, Jiangxi 330000, China)

Abstract: To overcome the limitations of evaluation methods for the performance of cold patching asphalt
mixtures, this paper systematically studied the pavement performance and its evaluation system of solvent-
based cold patching asphalt mixtures using fully finely stripped and sieved reclaimed materials. Meanwhile, a
multi-stage research approach was adopted to conduct an in-depth investigation. Firstly, the material ratio of the
new solvent-based cold patching liquid was optimized based on the orthogonal test design method.
Subsequently, an evaluation system covering key performance indicators and the corresponding technical
standards was constructed. On this basis, the developed evaluation method was applied to conduct a
comprehensive performance characterization of the new recycled cold patching asphalt mixture, with the
influence laws of fiber and diluent content on the performance of cold patching materials analyzed. The results
show that the optimally designed recycled cold patching mixture with fully finely stripped and sieved reclaimed
materials has obvious technical advantages, which are specifically reflected in the high initial and formed
strength, good cohesion, excellent construction workability, and strong water stability. The proposed
performance evaluation system can effectively characterize the actual service performance of materials. When
the mixture indicators meet the recommended standards, the quality of pavement pothole repair can be
significantly improved, and the service life of the repaired structure can be extended.
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Table 1 Technical indicators for modified asphalt
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Table 2 Technical indicators of polyester fiber
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Table 3 Gradation of cold patching asphalt mixtures

i AL Cmm ) 9 5 B/ %

g1
13.2 9.5 475 236 1.18 0.6 0.3 0.15 0.075

BB 100.0 97.7 30.0 19.1 157 123 9.1 7.2 48
[ BR 100.0 100.0 60.0 40.0 20.0 15.0 12.0 8.0 5.0

TR 100.0  80.0 30.0 10.0 5.0 0.0 0.0 0.0 0.0
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Figure 1 Gradation curves of cold patching materials
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Figure 2 Device for testing cohesion of cold patching

materials
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Table 4 Design of orthogonal test scheme

SBSHr AR IR AN RN

KA @5 '

ABCD, 17 100 23 3 0.3 0.2
ABCD, 2 100 25 3 0.6 0.6
A,B,.C,D, 3 100 27 3 0.9 0.4
AB,C,D, 47 100 23 6 0.6 0.4
A,B,C,D, 5 100 25 6 0.9 0.2
A,B,CD, 6 100 27 6 0.3 0.6
ABCD, TF 100 23 9 0.9 0.6
AB,CD, & 100 25 9 0.3 0.4
AB,CD, 9 100 27 9 0.6 0.2
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Table 5 Orthogonal test results
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(Pass) KRE/% KK/ Y (Pa-s) w¥/g
17 2.42 0.31 0.87 0.018 1.83
27 1.93 0.13 0.26 0.024 1.13
37 1.47 0.45 0.51 0.043 1.57
47 3.20 0.94 1.33 0.012 1.48
57 2.21 0.84 0.97 0.021 1.27
67 1.64 0.13 0.46 0.036 1.33
77 3.59 0.03 0.11 0.011 1.06
87 2.61 0.06 0.10 0.018 1.51
97 2.19 0.11 0.15 0.024 1.29
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Figure 3 Summary of correlations in orthogonal tests
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Table 6 Comparative analysis of influences of

various factors
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Table 7 Test results of performance indicators for solvent-

based cold patching asphalt liquid
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Figure 4 Production process of solvent-based recycled cold
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Table 8 Performance test results for cold patching

materials under different fiber content

KR E

SHB WHE RUE EET  BE
B/% AN BN Rk by HE R/
ER/Y Y%
3 3.22 4.78 5 8.3 83.3 79.5
5 3.98 5.87 5 7.4 89.1 82.8
7 3.52 5.23 4 12.7 84.2 80.4
9 3.62 461 3 25.2 76.3 73.5
:;gfi =3 =5 =4 <40 =80 =75
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Figure 5 Strength test results under different fiber content

W) 5 R AR 2T 2 45 B 500, LA 2T 2 1] 9 A
LRSS N AUVE - (PSSt R T G )
B AP RERF B AL
2.2.2 Fi BB B X P AR v AR P BE R

TE HISCHY BT 78 B At b, R 36 3 A A9 24 40 %) 5
i 73 G , B8 — 1 4k T4 O 5%, A FE 1,200 IF g ik
B o S AR OB R 2 o B B O 1.806.2.0%
2.206 2.4 WA L0 I i s 2 1 e ML A IF O .
I A R AR O PR, ¥ A BHAY it T 0 5y 1k L 3 i
MR 5 R 0 IR A G, B SR B D BE B R

RABEMERS . FET,SWBERNBE N 1.8%
IR AR T RO A A Bl P R B [ 2 AR (24
0.2)mm |, & W B A7 78 i 5 1 B, 57 B 7
B Z AR IR AR AL B BGE DT it T
Mo PEVE & R 59 .

100 - kR

89.1 l;
83305 [ 828 842g,
80 1 SOt 763 45 5

60 -

40t

BR AR E JE S Rose/%

20+

0

3 5 7 9
2 4 HT 15t /%o
E6 AEAFHBETEHRBREESRWIKEER

Figure 6 Results of residual stability and R, tests

under different fiber content
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Table 9 Performance comparison of cold patching materials with different diesel oil content

MR SEAl b g4es WIRIE LA RORE LA wate ORGSR FRMERE  RKERE Ryse/

el /% BE/% /%o D1/ 9% ot/ 9% JE/RN /RN KRR/ % RERE/X %
1.8 4 4 3.32 5.21 9.8 85.6 76.1
%5 5] 7% 2.0 5 5 3.98 5.87 7.4 89.1 82.8

1.2 5

WA 22 5 5 4.13 6.30 6.2 90.3 83.3
2.4 5 5 3.17 4.53 13.6 80.7 73.9
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Table 10 Test results of initial strength and formed strength

of specimens under different moisture content
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3.4 2.67 3.31 18.6 70.2 66.7
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Figure 7 Curves of formed strength and cohesion of cold

patching materials under different moisture content
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Figure 8 Attenuation curves of formed strength of cold

patching materials under different ages
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Figure 9 Simulation test of bridge deck repair in mining
areas using cold asphalt patching materials for

asphalt pavement
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Figure 10 Simulation test of national and provincial
highway pavement repair using cold patching

materials for asphalt pavement
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