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Performances of Cold Recycling Mixture with Foamed Bitumen
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Abstract: In view of the lack of high temperature stability and water damage resistance of cold recycling
mixture with foamed bitumen (CRMFB), waterborne epoxy resin (WER) was used to modify it. The
effects of mixing method, WER dosage, storage time and storage temperature on the performance of the
CRMFB were studied in detail. The results show that the best mixing method of WER is to add it into the
mixing water first, and then into mixing pot together with mineral materials. The performance of the
CRMEFB is improved by forming a high viscosity thermosetting slurry with loose fine aggregate and “loc-
king” molecules of bitumen molecules with curing products. The water damage resistance and high temper-
ature stability of graded S and graded Z mixtures are improved. It is recommended that CRMFB should be
transported from the mixing plant to the site for paving and compaction within 45 min. No matter the
working temperature is low or high, the transportation time should be controlled within 30 min.
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Table 1 Foamability of asphalt

Foaming temperature/°C w(H,0) /% Air pressure/Pa Hydraulic pressure/Pa Expansion rate/times Half-life/s

165 2.0 5 4 16 12

x2 FTHERRE

Table 2 Synthetic gradation of mineral aggregates

Passing ratio(by mass) /%

Gradation
26.5 mm 19 mm 9.5 mm 4. 75 mm 2. 36 mm 0.3 mm 0.075 mm
Z 100. 0 96. 0 55.5 33.5 30. 5 21.5 11.0
S 100. 0 95.0 72.5 50. 0 42.5 20. 0 12.0
JTG/T 5521—2019 100 100 - 85 80 -55 60 - 35 45 -25 22-8 12-6
%3 WER HES ABHEE MR
Table 3 Main performance indexes of component A and B in WER
Active hyd
. Solid content Epoxy value/ ¢ Wé varogen Viscosity pH
Component Appearance equivalent/ o
(by mass)/ % (mol+g ") . (20 °C)/(Pa+s) value
(mol» g ")
A Milky white 50 1. 50 — 275 4-5
B Light yellow 42 — 2. 60 2000 9-10
F4 WER BUWHEEHEER
Table 4 Main performance indexes of cured product of WER
Dry ti Flexibility(radius of
rﬂy‘ 1me( Adhesion grade Peeling grade exibiittylradius o Permeability/ % Water damage resistance at 7 d
(20 °C)/min curvature) /mm
120 1-2 4-5 0.5 70 Not bubbling
L2 RBH= RAF ) BY 2458 s TTSR 0 T 18 BF 438 i L5 fues M

% 5 7y CRMFB WA b S ERE. b fis Dy TG BRGTIE SR E s DS S sl B3 E .

&5 CRMFB B &b R HEE
Table 5 Mix proportions and performance of CRMFB

Gradation w(H,0)/% w(bitumen) /% Jfirs/ MPa ITSR/ % fues/MPa DS/ (times * mm ')
Z 4.8 2.4 0. 66 84 2.18 7461
5.2 2.8 0. 54 76 1.69 4 806
DB33/T715—2018 0. 50 80 1. 60 5000
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ITSR and voidage of CRMFB under different mixing methods and dosage
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Fig. 2 Microstructure diagram of CRMFB with WER
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Fig. 3 Dynamic stability of CRMFB with different WER addition methods and amounts
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Fig. 5 Curing process of WER at different storage times and storage temperatures
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Fig. 6 Dynamic stability of CRMFB under different storage times and storage temperatures
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Table 6 Other road performance of CRMFB

Storage

Gradation o fues/MPa  firs/MPa TSR/ %
temperature/C

S 20 1.72 0.61 82.6

40 1. 86 0.58 83.3

7 20 2. 14 0.72 85. 1

40 2.22 0.67 84.7
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