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AHoTanisa

YV xonoowomy raimami dopoeu wacmo nompebyiome cneyianvbHoi 0OpOOKU NPOMUONCENEOHUMU CYMIWamu, oo
SMEHWUMU PU3UKU, NOG'SA3AHI 3 YMBOPEHHAM NAMOPO3L Md HAKONUYEHHAM cHicy. Tum He MeHut, BUKOPUCAHHS YUux
cymiuet Mojice Mamu He2amueHi HAcHioKu 01 acgaibmobemonnux komnosumis. Lle 0ocniodcenns cnpsamosane Ha
3'ACY8aHHA NIUBY NPOMMUONCENEOHUX PeYosuH HA CMIUKiCmb acanbmobemoHHUX NOKpummis 00 Ni08ULeHUX
meMnepamyp 8 yMo8ax YuKIiuHo20 6NIAUSY 60L02ULi-CYXULL ULTSXOM NPOBEOCHHS BUCOKOMEMNEPAMYPHUX 6UNPOOYEatb HA
ymeopenus konii. Emnipuuni oani ceiouame npo me, wo acgaromodemon AC-13 demoncmpye suwgy cmitikicms 00
PYUHYBAHHS, CAPUYUHEHO20 Npomuodceneonumy  cymimamu, nopisusno 3 AC-16. Pyiunysanmns, cnpuuunene
npomuodceneoHumy cymimamu 8 acanvmobemonnux cymimax AC-13, y nopsaoky smenuienHs [HMeEHCUBHOCMI,
8i00y6aembCs Y MAKiti NOCAIO0BHOCMI: eMAaHO, Ce408UHA, MeXHiYHa cinb. 1 8i0nosiono, 0na acganrbmodemonHux
xomnoszumie AC-16 pyunysanns, cnpuuunene npomuodsCereOHuUMU Cymiuiamu, y nopsaoKy 3MeHUleHHs THMEeHCUBHOCHI,
8100Y6aAEMbCS 30 MAKOI NOCAIO0GHICINIO: eMAHON, MEXHIUHA Cllb, CeH08UHA.

Karouosi ciioBa: acansroberoH, AuHaMidHa CTaOUIBHICTE, MPOTHOXKEEIHA PEUYOBUHA, MTOTIEPEMIHHUH HACHYCHHS
LUKITY.

Abstract

In frigid environments, thoroughfares frequently necessitate treatment with anti-icing compounds to mitigate the
risks associated with frost formation and snow accumulation. Nonetheless, the employment of these compounds may
yield detrimental consequences for asphalt composites. The present investigation endeavors to elucidate the influence of
anti-icing compounds on the elevated temperature stability of asphalt composites under wet-dry cyclical circumstances
via the execution of high-temperature rutting assessments. Empirical findings denote that the AC-13 composite exhibits
superior resilience to anti-icing compound-induced degradation compared to AC-16. The degradation induced by
anti-icing compounds in AC-13 asphalt composites, in a decreasing magnitude of severity, is as follows: ethanol > urea >
industrial salt. Conversely, for AC-16 asphalt composites, the degradation engendered by anti-icing compounds, in a
decreasing order of severity, is: ethanol > industrial salt > urea.

Keywords: asphalt concrete, dynamic stability, deicing salt, dry-wet cycle.

Introduction
As anthropogenic climate change intensifies globally, the field of road engineering confronts mounting

obstacles. In colder regions, the presence of ice and snow on road surfaces, in conjunction with wet-dry cycles,
exerts substantial influence on the high-temperature stability of asphalt pavements, giving rise to surface fissures,
rut formation, and additional manifestations of deterioration[1][2]. High-temperature stability constitutes a crucial
performance metric for asphalt composites, encompassing elevated temperature rutting resistance and deformation
resistance. Under wet-dry cyclical circumstances, anti-icing compounds may impinge upon the high-temperature
stability of asphalt composites, consequently inducing surface degradation and curtailed service life. As such, the
present investigation endeavors to examine the ramifications of anti-icing compounds on the elevated temperature
stability of asphalt composites under wet-dry cyclical conditions, with the intention of furnishing valuable insights
for the design and execution of road engineering projects[3][4].
Experimental method

Building upon prior investigations executed by the research team concerning the freezing point analysis of
anti-icing compounds, the current study selected sodium chloride, urea, and ethanol as three deicing agents[5][6].
Considering the deicing efficacy and cost-efficiency of these agents, solutions comprising 20% sodium chloride



(NaCl), 15% urea (CH4N,0), and 20% anhydrous ethanol (CH,CH3;OH) were prepared for the dry-wet cycles.
Rutting plate specimens with AC-13 and AC-16 gradations were fabricated and subjected to 0, 5, 10, 15, 20, 25,
and 30 dry-wet cycles. Each cycle entailed immersing the specimens in the three solutions for 24 hours, followed
by air-drying for an additional 24 hours. Upon completion of the dry-wet cycles, the dynamic stability test was
administered on the rutting plates in accordance with the " Standard Test Methods for Bitumen and Bituminous
Mixtures for Highway Engineering" (JTG E20-2011).

Results analysis and discussion

Upon employing an AC-13 gradation for the asphalt composite, alterations in its dynamic stability subsequent
to the dry-wet cycle evaluations are depicted in Figure 1.
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Fig. 1 Variations in dynamic stability for AC-13 gradation

Figure 1 illustrates that, for specimens with an AC-13 gradation, the dynamic stability (DS) demonstrates a
declining pattern as the number of dry-wet cycles increases. The repercussions of the NaCl solution on DS are
relatively minimal, succeeded by the influence of the CH;N,O solution, whereas the impact of the CH,CH;OH
solution on DS is the most pronounced. The disparity between the effects of the CH,CH;OH solution and
CH,4N,0 solution on DS is not considerable; however, the impact of the NaCl on DS is markedly less than that of
the CH,CH50H solution and CH,4N,O solution.

For asphalt composites featuring an AC-16 gradation, alterations in dynamic stability subsequent to the
dry-wet cycle evaluations are depicted in Figure 2.
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Fig. 2 Variations in dynamic stability for AC-16 gradation

Figure 2 demonstrates that, for specimens with an AC-16 gradation, the DS similarly exhibits a declining
pattern as the number of dry-wet cycles increases. The repercussions of the CH4N,O solution on DS are the least
pronounced, succeeded by the influence of the NaCl solution, while the impact of the CH,CH;OH solution on DS
is the most substantial. The disparity between the effects of the NaCl solution and CH4;N,O solution on DS is not
considerable; however, the impact of the CH,CH3OH solution on DS is notably greater than that of the NaCl
solution and CH4N,0O solution.

Upon juxtaposing Figure 1 and Figure 2, a more pronounced decrease in DS is discernible for the AC-16
gradation compared to the AC-13 gradation. This observation suggests that, with respect to dynamic stability, the
influence of the three salt solutions on AC-16 exceeds that on AC-13.

Conclusion

AC-13 and AC-16 asphalt composites underwent wet-dry cycles employing three distinct deicing salt
solutions, with their alterations in high-temperature stability examined through high-temperature rutting
assessments. The findings reveal that AC-13 demonstrates superior resilience to deicing salt-induced degradation
compared to AC-16. In terms of the damage inflicted on AC-13 asphalt composites by deicing salts, the order of
severity, in descending fashion, is: CH,CHsOH > CH,N,O > NaCl. Conversely, for AC-16 asphalt composites,
the order of damage severity caused by deicing salts is; CH,CH3;OH > NaCl > CH,N,0.
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