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Table 1 Properties of Asphalts
Asphalt Penetration Softenin Penetration Strain at
p [100 g, 5 sec, 25°C] oint [°C index [P. I.] fracture [ X1073]
g p
40/60 38 59.5 -1.0 11
60/80(A) 63 48.5 -1.0 11
60/80(B) 60 51.0 -0.1 15
60/80(C) 69 50.5 —-0.2 8
60/80(D) 72 50.0 —0.1 12
60/80(E) 71 51.0 —0.1 9
60/80(F) 73 59.5 1.5 9
80/100 90 47.5 —0.4 12
100/120 108 44.5 —0.7 8
120/150 134 43.0 —0.6 11
400/500 470 34.5 3.5 12
EVA 38 69.0 2.0 9
EEA 37 63.0 0.9 8
EMA 41 65.0 1.5 7
SBS 47 64.5 1.7 11

40/60, 60/80 (F) : Semiblown asphalt. 60/80 (A) : Straight asphalt (Middle East, 5-Mixing) . 60/80 (B), 80/100, 100/120 :
Straight asphalt (Middle East). 60/80(C) : Straight asphalt (Iran). 60/80(D) : Straight asphalt (Arab). 60/80(E) : Straight

asphalt (Kuwait). 120/150, 400/500 : Straight asphalt (Wafra).

EVA : 60/80(A)+EVA (4%). EEA : 60/80(A)+EEA (5% ). EMA : 60/80(A)+EMA (4% ). SBS : 60/80(A)+SBS (5% ).
Where, EVA : Ethylene vinyl acetate copolymer, EEA : Ethylene ethyl acrylate copolymer, EMA : Ethylene methyl acrylate

copolymer, SBS : Styrene butadiene block copolymer.

Table 2 Gradation of Mixture

Sieve opening [ mm] Percent passing [ % ]

13 100.0
10 88.4
5 67.0
2.5 48.5
1.2 34.4
0.6 28.5
0.3 17.7
0.15 8.9
0.74 7.2
Asphalt content 5.8

Table 3 Conditions for Oscillation Test

Temperature —15°C

Testing frequency 10 rad/s

Amplitude range fully variable
Amplitude resolution <IX10™* radian

Geometry 1 cm (dia.) parallel plate
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Fig. 1 General Concept of Dynamic Shear Rheometer

Table 4 Conditions for Flexural Test of Mixture

20 cm
3.1X107% 1/sec

Span length
Rate of strain

Temperature +5°C and — 10°C from Fraass Break-
ing Point, about every 5°C

Specimen 3—4/°C
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Table 5 Fraass Breaking Point and Breaking Point of Mixture
) ° FBP* BP" of Mixture Difference
Asphalt Measured value [°C] (a)[°c] (B)[°C] (A)—(B)[°C]
60/80 -2, —13, —12, —12, —13 —12 7 —-19
EVA =12, =12, =12, —12, —11 —12 8 —20
EEA —12, —11, —12, —12, —1l —12 7 —19
EMA —12, —12, —12, —12, —11 —12 8 —20
SBS —16, —14, —16, —15, —16 —15 5 —20
120/150 —16, —16, —17, —18 —17 2 —19

a) Fraass breaking point. b) Breaking point of mixture.

Table 6 Comparison between Strenghts of Mixtures and
Strengths of Asphalts

Table 7 Comparison between Maximum Strength of Mix-
ture and Maximum Strength of Asphalt

Mixture Asphalt Mixture Asphalt Ratio
Asphalt P Asphalt (A)[MPa]  (B)[MPal  (A)/(B)
(BP”—10) BP”  (FBP'—a*) FBP"
°c] [°c] [°C] Ko} 60/80 10.9 4.8 2.3
EVA 11.5 4.5 2.6
60/80 —3°C 7°C —22°C —12°C EEA 13.92 4.5 2.9
8.8 MPa 10.9 MPa 2.1 MPa 4.8 MPa EMA 1.1 3.3 3.4
0.21 MPa/°C 0.27 MPa/°C SBS 11.4 4.0 2.9
EVA —2°C 8°C  —20°C —12°C 120/150 11.6 4.9 2.4
9.5MPa  11.5MPa 3.3 MPa 4.8 MPa ave. 2.8
0.20 MPa/°C 0.19 MPa/°C
EEA —3°C 7°C  —18°C —12°C
11.6 MPa 13.2MPa 3.7 MPa 4.5 MPa
0.16 MPa/°C 0.13 MPa/°C 0 O one g - 5 -
EMA  —2°C G —0°C 176 BEEIX—19°C % 7243 mC@u& Eﬁfééoimlvk
9.7MPa  11.1MPa 2.4 MPa 3.6 MPa TAZ7NVIET A7 7V MEEWOEVLEIZELSELHD
0.14 MPa/°C 0.15 MPa/°C i3, 7277V FOEEOEVREHIEA L BHEOHME
SBS  —5°C 5°C  —23°C —15°C PEH L% L b,
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c) Fraass breaking point.
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Fig. 2 Relation between Relaxation Modulus and Time
(Asphalt with EEA, —15°C)
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Fracture Properties of Asphalts and Asphaltic Mixtures at Low Temperatures
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This paper describes the relation between fracture
properties of asphalts, using various additive agents and
normal asphalts, and fracture properties of asphaltic
mixtures of those asphalts at low temperatures.

We conducted the modified Fraass breaking point
test, flexural test, relaxation test for the asphalts, and
flexural test for asphaltic mixtures at low temperatures.
It was concluded that the breaking point temperatures

Keywords

- and the fracture strengths of asphaltic mixtures at low

temperatures could be assumed from those of the
asphalts. The fracture strain at Fraass breaking point
depended upon the properties of asphalts, and the results
of relaxation modulus of asphalts obtained from
modified Fraass breaking point test and oscillation test
were markedly different from those estimated from Van
der Poel method.

Asphalt, Asphaltic mixture, Fracture property, Flexural test
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