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Tensile Strength of Polymer-Modified Asphalt Concrete at Low-Temperature

Ed . 1 5 &« . 4 2
Doh, Young Soo - Kwon., Seung Zoon - Kim, Kwang Woo
Abstract

Many temperature-related problems are created in asphalt pavement due to the low temperature. In
particular, loss of tensile strength due to low temperature is known to be responsible for thermal failure
of pavements in cold regions under -20°C. The objective of this study is to evaluate characteristics of
resistance against low-temperature cracking of polymer asphalt concrete mixtures modified with LDPE
and SBS. The test results showed that the mixtures had the maximum indirect tensile strength(ITS) at
low temperature ranging from -10C~-207C. It was proved through ITS test that the stress due to
differential thermal contraction over the tensile strength did generate internal damage at the
temperature below -207C. It was shown that the asphalt mixtures modified with polymer had better
ITS than the normal asphalt mixture at the temperature below -20°C. Thus the effect of modification
was revealed as tensile strength improvement. From the results of this study, it was recommended that
Polymer-modified asphalt should be used in order to prevent low-temperature cracking in cold region.

keywords @ polymer-modified asphalt, differential thermal contraction, indirect tensile
strength, low-temperature cracking.
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2 1. Gradation curve of combined aggregates
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E 1. Definition of Mixtures

Abbreviation Description
Normal asphalt mixture without any

AP

polymer(control)
LC Asphalt mixture with LDPE 6% plus

Carbon block 10%

Asphalt mixture with LDPE 4% plus SBS
LS
3%

S Asphalt mixture with SBS 5%

E 2. Physical properties of low density polyethylene

Tensile
Fecosity 5 il
Material V()li/n)hty VI(SE?SS)I Y| color strength Xte?f/i)bl 1ty
’ I (kg/cm2) °
LDPE 062 4840 | White 233 1,020

I 3. Physical properties of SBS

Material Solubility | Density Color Foreign | Volatility | Lime
atena (%) | (g/cm3) substance | (%) (%)
SBS 0.31 0957 | White NIL 0.018 |0.024

rtm Black

12l 2. Photographs showing LDPE, SBS and carbon
black polymers
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