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Evaluation of Poisson’s Ratio of Polymer-Modified Asphalt Concretes
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Abstract

This study was performed to examine Poisson's ratio of polymer-medified asphalt
concrete due to temperature wvariation. Asphall binder used in this study was an
ACB85-100, penetration grade of 85-100, and polymers for modifying asphalt were domestic
LDPE(Low-density polyethylene) and SBS(Styrene-butadiene-styrene). Aggregate was a
crushed gneiss which was most widely used in the middle part of Korea. Using these
materials, asphalt mixture slab(340mm X 240mm X 80mm) with optimum asphalt content
from mix design was made and cut into square pillar(80mm X 80mm X 160mm). Poisson's
ratio was measured in various temperature(-15TC, -10TC, -5C, 0, 5¢C, 10C and 20T)
under the load of one axis repeated compression mode. Poisson’s ratio of normal asphalt
mixture (AP) showed not only the highest in low temperatures but also higher than
polymer modified asphalt mixtures in normal temperatures. This indicated that AP mixture
was more susceptible fo temperature effects. From regression analysis of experimental
results, the difference of Poisson's ratio between normal and low temperature showed that
polymer modified asphalt mixtures were lower than AP mixture except for SBS rmodified
asphlat mixure,
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g. 1. Effect of asphalt concrete temperature on
Poisson’s ratio (Yodar et al, 1975)
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Table 1. Physical properties of asphalt cement

AC 55~100
Classification Measured
Spec.
value
Penectration 25T (0.lmm) | 85~100 94
Absolute viscosity (607T) - 952
Ductllity 25T (ecm) >100 > 150
R. B. softening point (T) - 44
Re_tamed penetration after 47 80.8
thin - film oven test (%)
Ductility after
>75 > 150
thin-film oven test (cm) ’
Specific gravity - 1.03

Table 2. Physical properties of aggregates

A £
Classificati ppa_r:n Abrasion | Absorption
assification| specific
‘ pect (%) (%)
gravity
Spec. limil =25 =35% =3.0%
Gneiss 272 181 0.7
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Table 3. Specification limits of Korea Highway Corporation for dense graded asphalt mixture and gradation of

15mm gneiss aggregate

Sieve size 25mm 19mm 13mm #4 #$8 #30 #50 #100 #200
Passig percent | Spec. | 100 | 95~100 | 75~90 | 45~65 | 35~50 | 18~30 | 10~21 | 6~16 | 4~8
(%) Gneiss| 100 99.1 783 523 401 226 17.0 116 773
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Table 4. Definition of Mixtures

Ahbbreviation Description

AP Normal asphalt mixture without
any polymer(control)

Lc Asphalt mixture with LDP
6% plus Carbon black 10%

s Agphalt mixture with LDPE
4% plus SBS 3%

S Asphalt mixture with SBS 5%

Table 5. Physical properties of low density polyethy-

lene
Volatilit Tensile | tendabilit
Material 0(3/1)1 v Color | trength % e(no/a) MLy
7 (kgf/em®) 7
LDFPE 0.62 White 233 1,020

Table 6. Physical properties of SBS

lub- Vola-

Mat- S(_J,u Density Foreign _O_a Lime
erial ility (g/em’) Color substance tility (%)
(%) (%)

SBS | 031 0957 |White| NIL ]0.018]| 0.024
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Photo 1. Peisson’s ratio test instrumentation
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Table 7. Results of Poisson’'s ratio test at various

BT EHA AR

A5% 19999 109

temperatures
Temp. .

) Variation| AP LC LS 3
Max. 0.18 0.17 0.19 0.12
® Min. 017 | 017 0.18 0.11
Max. | 021 | 016 0.17 0.18
M o o6 | 013 | o1s | o
Max, 0.28 0.19 0.23 0.17
® Min, 0.22 0.18 0.21 014
Max. | 034 | 031 0.27 0.32
° Min. 031 | 026 0.26 0.20
Max. | 037 | 034 0.34 0.38
: Min. 033 | 030 0.24 0.33
Max. | 038 | 035 0.35 0.38
1 Min. 0.35 0.32 0.31 0.38
Max. | 040 | 035 0.32 0.35
2 Min. 038 | 0.32 0.28 0.32
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Fig. 3. Variation of Poisson's ratio by temperatures
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W oolg ABAel B ALE BwAT Fud
A AFE Fig 19 FAT fAIR WA e
Aeo2 AFE Foldulsl 343 RoE 7
F¢ Ui 2y 0% LS AR BB 3
Aol LEshl 1Y RS WaEE RS @

]

& St
Table 82 Z+ E#EY & ¥l ©E Fo
$9 4 JA4FH I Ho=Ry 25d FHA
oich. HATA 4ol A FoiFy] FHA Wt
= Table 8ol4 H ¥ie} Zeo] dwt }LGE &
el Ate ALdA 7H2 w2 @S L%E}aﬁﬁ
AEAMZ N ol 2BE EFE W &
e 2l

sAEA g FAHAXNE
-15CoA LS, AP, LC, § &£o= Folgn|7}
016~01°) AA Sl Ae=Z e, 0CelA
= AP, S, LC, LS &2 03135 0264At0]e] A
291 20CAl M= AP, SrF 038, LC7F 036, LS7F
0326t wekA] -15CRE +20CAFe]] Fol&
v)eg] zel7t 7HE B AL S, AP, LC, LS —Folf’\i
o}, o|@A S EFEY Folgu }017P
3] Ao FA3 Asteh= 2L SBS /HJ“ C’}
2gEL] A2 Ea2ldy Az (physmal harding) 7}
A dojvks A (stiffness)©) A £713}7)
Wl Ze R Razer AT Hoe s}
A4 e A4 SE RS st Uel
Fo ZE AFE 9 oAy gd HF4L &
ofsfol & Zojth, R AMLE AE#HA AoX
9 B4 -20C o)t Folgn|a) &3 o)
E7Hset R ok
2 A7dAn PE AF A& LDPEZF H7}
N2 otABE Foldul WErt 2=
TAGE AL HE Folgnrt @ WolA =
AL BgFREY olE Leed Hesp @79 &
et Aol .‘lg——] Aol Ms EiEad
F ol2FEL AANAG ol YFI FrEe

2d M Ak

oZ-:

-

>

HAFEQEH ol AL A #4 BIE Zd)
olRejRIT ARk
Flg. 7~ Fig. 10& Foldule] =R Table 8

Table 8. Regression analysis and predicted values of Poisson's ratio for 4 asphalt mixtures at various

temperatures

Temperature (T)

Mixture Regresaion formula

-15

-10 -5 0 +5 +10 +20

AP (v =-00002T% + Q.0077T + 0.3067 0.15

021 | 026 | 031 | 034 | 036 | 038 0.96

LC v =-0.0001T + 0.0069T -+ 0.2655 0.14

11—

019 | 023 | 027 | 030 | 033 | 0.36 0.86

020 | 023 | 026 | 029 | 030 | 032 0.87

LS v =-0.0001T* + 00051T + 0.2624 0.16
S v =-0,0002T* + 0.009T + 0.2751 0.10
v : Poisson’s ratio, T : temperature(C)

021 | 026 | 028 | 032 | 035 ( 0.38 0.86
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