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Influencing of compounding flame retardants with ATH/MMT on

performance of asphalt mixture
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Abstract: In order to solve the existing security issues of long tunnel’s asphalt pavement
currently, and improve the flame retardant performance of highway tunnel asphalt pavement,
metal aluminum hydroxide(ATH) and montmorillonite(MMT) was chosen as compounding flame
retardants and then SBS modified asphalt mixture were prepared. Rutting test, low temperature
blinding, Marshall submerge experiment, freeze-thaw indirect tension test were used to analysis
the impact of ATH/MMT mixed flame retardant on asphalt mixture’s paving performance and
flame retardant performance. The results show that ATH/MMT compounding flame retardant

can improve the asphalt materials’ limiting oxygen index(LOD by 21.2% to above 25% ,and can
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increase asphalt material’s flammability rating from flammable to flame retardant, and can reach
the standard of self-extinguishing materials. ATH/MMT compounding flame retardant can
reduce the burning duration of asphalt mixture. The burning duration can be reduce by nearly
double, when the dosage of MMT and ATH is 3% and 10% , mass fraction, same below. ATH/
MMT compounding flame retardant can also reduce the loss rate of combustion quality of asphalt
mixture, and improve the burning residual Marshall stability of the asphalt mixture. It also can
ensure that the burned Marshall test piece is basically complete in structure and has good
mechanical properties. At the same time, ATH/MMT compounding flame retardant reduce the
volatile organic compounds (VOC) volatilization during the burning process of asphalt mixture,
reduce the peak concentration during VOC volatilization and accelerate the diffusion rate of VOC
products. These all explain that ATH/MMT flame retardant can significantly improve the flame
retardant and smoke suppression performance of asphalt mixture, and can improve asphalt
mixture’s high temperature stability and water stability, but reduce the low temperature crack
resistance of the asphalt mixture to some extent. Although it can still meet high performance
requirements, but the amount of flame retardant should not be too large. 8 tabs, 11 figs, 30 refs.
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Tab.1 Technical indicators of 70% SBS modified asphalt

i H AR | MTEEK
B ABE(25 °C,100 g,5 s)/(0. 1 mm) 62 60~80
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Bk g ORERE /C 76.5 >55.0
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Tab. 2 Technical performance of aluminum hydroxide( ATH)
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Tab.3 Technical performance of montmorillonite (MMT)
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Tab.4 Technical performances of asphalt mixture aggregate
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flame retardant asphalt
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Tab.5 Gradations of AC-13 asphalt mixture

i fL R ) /mm 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
FRR/ % 100 85 68 50 38 28 20 15 8
TR/ % 90 68 38 24 15 10 7 5 4
AC-13 & it e 95.3 77.6 51.4 38.9 24.5 18.0 9.3 7.0 5.5
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Tab. 6 Flame retardant addition amounts in asphalt mixture

ErRe MMT /% ATH B&/%
AC 0 0
M1+ A5 1 5
M1+ Al0 1 10
M3+ A5 3 5
M3+ A10 3 10
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Tab.7 Analysis of burn-loss ratios of asphalt mixture

G5 | MRBERTIURL/ o MABEIS Wikt / g MRBEMUR T hL/ g | Besk 1k V6
AC 1250.4 1110.3 140. 1 11.2
M1+ A5 1263.6 1170.8 92.8 7.3
MI1+Al10 | 1266.6 1195.1 71.5 5.6
M3+ A5 1254.7 1208.8 45.9 3.7
M3+Al10 | 1263.2 1225.1 38.1 3.0
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Tab. 8 Marshal stabilities analysis of asphalt mixture

a5 IRBEHT S ERR | HRBRIE D EUR | AR B SRR

e B/ kN fe e B /kN FasE I/ 6
AC 11.47 9.78 85.3
M1+ A5 11. 82 10. 65 90. 1
M1+ A10 12.85 11.98 93.2
M3+ A5 12.47 11. 81 94.7
M3+ A10 13.68 13.30 97.2
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Fig. 5 Comparisons of appearance of asphalt mixture after

combustion with or without flame retardant
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