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Research on the Evaluation Index and Optimization Design of
Asphalt Foaming Characteristics
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Abstract: Three types of asphalt were chosen to carry out foaming experiments. Problem of evaluation of
asphalt foamability with expansion ration and half-life was analysed. The calculating method of foamed in-
dex and its applicability as evaluating index for asphalt foaming characteristics were also investigated. The
results indicate that better foamability was not necessarily the direct result of higher asphalt temperature.
It lacked theoretical basis that using expansion ratio and half-life to determine the optimal water content.
Two-phase fitting with different curves to the decay process of foamed asphalt could achieve more accurate
foamed index. However, higher foamed index did not necessarily mean better foamability. It is suggested
that foamed index be combined with expansion ratio and half-life to evaluate and design foamed asphalt. On
the basis of the study in this paper, an optimal design for asphalt foamability was put forward.
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Fig. 1 Inverse trend of expansion ratio and half-life

for foamed asphalt
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Fig. 2 Graphical calculation of FI with foamed

asphalt decay curve
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Table 1 Physical properties of test asphalt

Zhonghai  Zhonghai Huanxiling

Index . . .
90% (1) 907 (2) 707
Penetration(25 °C,100 g, .
80.0 82.4 63.1
5s)/mm
Softening point(ring and ball _
48. 2 45.6 47.6
method) /°C ?
Ductility (10 ‘C)/cm >100.0 90. 6 81.3
Viscosity(135 °C)/(Pa * s) 0. 265 0.409 0. 345
Density(15 °C) /(g * cm *) 1. 009 1.007 1.018
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Fig. 4 Scatter diagram and asymptotic fitted curve for Zhonghai 907 (1) at 150 °C at different water contents
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Table 2 Test results of different foamed asphalt

Asphalt and Zhonghai90~ (1) Zhonghai907 (2)

Zhonghai907 (2)

Huanxiling70* Huanxiling70*

temperature &.150 °C &.150 °C &.170 C &.150 C &.160 C
Water content 1 2 3 1 2 3 2 3 1 2 3 1 2 3
(by mass)/ %

ER 13.2  18.6 27.0 12.6 18.0 21.2 13.2 18.0 24.1 12.0 14.4 20.4 11.4 18.0 22.8
t2/s 53.7  43.4  29.3 14.3 10.2 7.2 6.3 4.4 294 17.4 141 27.5 12.3 7.9
FI/s 376.3 552.4 640.0 88.0 136.7 140.8 .3 91.4 132.9 178.5 187.2 265.1 153.9 220.3 245.5
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