Hans Journal of Civil Engineering /K T#&, 2024, 13(8), 1621-1632 Hans X
Published Online August 2024 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.138175

KT & BRI RN E RS

IXRFY, HEEY, FRE

VETER R RS AR, DU R
PRABRENERABE, BRI %

ks H . 202447 H28H; FHHEM: 20244F8H19H; KA H: 20244F8H29H

H E

WRE RN — P B B B W T MR T R G R, A EA AR R T8 B e B R B 7=
ARG ER MR A MRS R AREAT WO RBRTR. A TIMME REBER, ACGE
T REHLD BT HE704HE . SK7047 . EEI0#HERISKOO#HFHFAFE RIFHHF T KIERK, 2
FFE. 135, REFAKE. HHEE. REHFNSSNEERHE RERRNEN, RAPKREEE
BRI IR RN RS RRH, RIEAKENRBEEREWHE RESENRFZERR,
REREAKEMRERERBE IR ESET VKR, BLREXEY; WEMISTRBBEE
EmgkR, ARHERREREEZGAR, BER—HRSHERNRERBEGZRAK: WA, REFK

BARREERRFI.
XK

Research on the Influencing Factors of
Foaming Properties of Foam Asphalt

Haoyu Wang?!*, Guoxi Hu'#, Yongbo Li2

IShudao Investment Group Co., Ltd., Chengdu Sichuan
2School of Highway, Chang’an University, Xi’an Shaanxi

Received: Jul. 28™, 2024; accepted: Aug. 19, 2024; published: Aug. 29, 2024

Abstract

Foam asphalt, as a novel type of recycled pavement material and asphalt binder, offers significant
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economic and environmental benefits through its cold regeneration production method, making it
highly advantageous for recycling and promising for future development. To evaluate the effects of
asphalt foaming, this study conducted foaming tests on four types of base asphalt: Zhonghai 70#,
SK70#, Zhenhai 90#, and SK90#. The analysis focused on five factors: asphalt temperature, type,
grade, foaming water content, and foaming agent. The effectiveness of asphalt foaming was as-
sessed using expansion rate and half-life indicators. The test results indicated that foaming water
content and foaming temperature were the most critical factors affecting the foaming characteris-
tics of asphalt. Increasing the foaming water content and foaming temperature enhanced the ex-
pansion rate during the foaming process but shortened the half-life. The type of asphalt significantly
impacted the foaming effect, with optimal foaming conditions varying across different asphalts.
However, there was little difference in optimal foaming conditions for asphalts of the same grade.
Additionally, the inclusion of a foaming agent significantly improved the half-life of the asphalt.
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Table 1. Main technical indicators of asphalt
#* 1 B EEHARIERR
HAR TR g 70# SK70# I 90# SK90# HARTR R E
15 20.0 21.3 23.4 28.7 T0604
£ N\ JE(100 g, 55)
64 68 83.4 83 T0604
BN TR -1.15 -0.94 -1.83 -1.04 T0604
FEFE(15°C, cm) >160 >160 >160 >160 >100 T0605
BAL A (C) 47.8 475 45.6 46.2 >45 T0606
B JIKGE(135°C, Pass) 0.341 0.371 0.380 0.409 T0620
RTFOT J5k B
Joi AR AL (%) 0.312 0.176 -0.087 -0.115 >245 T0611
B B EF N EE (%) 61.2 53.6 66.3 55.3 T0603
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Figure 1. Asphalt foaming device
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Figure 2. Relationship between asphalt type and foaming index at different temperatures
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Figure 3. Relationship between asphalt grade and foaming index at different temperatures
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Figure 4. Relationship between asphalt temperature and foaming indexes
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Figure 5. Relationship between foaming water consumption and ex-
pansion rate of Zhenhai 90# asphalt
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Figure 6. Relationship between foaming water consumption and
half-life of Zhenhai 90# asphalt
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Figure 7. Plot of asphalt foaming temperature versus expansion rate
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Figure 8. Plot of asphalt foaming temperature versus half-life
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Table 3. Zhenhai 90# asphalt half-life analysis of variance results
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Figure 9. Effect of blowing agent on asphalt expansion rate
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Figure 10. Effect of blowing agent on the half-life of asphalt
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