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Table 1 Various Brittle Points of Asphalts
[lfgg'g)r Ts” P. LY F.B.P. M.B.P.  ° T.F.30 B. P.
5 sec, 25°E]] [cl [°C] [°C] [°cl [°c]
Straight asphalt
A 26 60.0 —0.4 —=9.0 —18 —22.0 6.0
B 36 57.0 —0.4 —10.0 —20 —23.5 4.5
C 46 52.0 —0.9 —11.0 —22 —26.0 2.0
D 69 50.5 —0.2 —12.0 —22 —245 3.0
E 69 47.5 —1.1 —12.0 —22 =255 2.0
F 71 51.0 —0.1 —17.0 —26 —30.5 —3.0
G 72 50.5 —0.1 —16.0 —26 —30.0 —2.0
H 90 47.5 —0.4 —13.0 —24 —28.0 —1.0
I 91 46.0 —0.8 —14.0 —24 —28.0 0.5
J 134 43.0 —0.6 —18.0 —27 —31.0 —35
K 138 41.5 —0.9 —17.0 —26 —29.0 —1.0
L 161 41.5 —0.3 —16.0 —27 —29.5 —3.0
M 173 40.5 —09 —21.0 —30 —34.0 —6.0
N 235 37.5 —0.4 —23.0 —33 —36.5 —10.0
Catalytic semiblown asphalt
(@] 67 56.5 1.1 —=19.0 —29 —33.0 —7.0
P 68 53.5 0.5 —17.0 —27 —29.5 —2.0
Q 91 51.0 0.7 —17.0 —26 —29.5 —25
Semiblown asphalt
R 38 59.5 0.2 —14.0 —24 —27.0 0.5
S 50 54.0 —0.3 —12.0 —21 —26.0 2.0
T 52 52.0 —0.7 —11.0 —22 —245 2.5

a) Penetration test. b) Softening Point test.

Table 2 Gradation of Mixtures

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

0.074 7.2
Asphalt content[%] 5.8
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Table 3 Results of Regression Analysis for M. B. P.,, F. B. P., B. P., and T. F. 30

X-Coeflicient Y-Constant Coeflicient Standard
(a) of correlation error
F.B.P.” 1.02 0.96 0.76
*F.B. P.=1.02XM. B. PV +10.3
B. P9 1.08 25.8 0.96 0.77
*B. P.=1.08XM. B. P.Y+2925.8
T. F. 309 0.99 —3.8 0.96 0.73

*T. F. 30=0.99XM. B. P.*)—3.38

* Y=(a)XX+(b)(X: M. B. P., Y: F. B. P., B. P., and T. F. 30).
a) M. B. P.: Moriyoshi Breaking Point (°C). b) F. B. P.: Fraass Breaking Point (°C). c¢) B. P. : Brittle Point (°C). d) T. F. 30:

Thermal Stress at 30 kg/cm*(°C).
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Relations between MBP and B. P., F. B. P., and T. F. 30
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<> Thickness of asphalt-layer at A-section is about 9 cm.
A Thickness of asphalt-layer at B-section is about 7 cm.
O: Thickness of asphalt-layer at C-section is about 6.5 cm.

Fig. 2 Relation between Daily Lowest Ambient Tempera-
ture (7Tamp) and Surface Temperature of Road
(Tsur) (1995/12/9-1996/2/22)
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A: Relation between Ty and T77..
O: Relation between F. B. P. and M. B. P.

Fig. 3 Relation between 71, (1986) and T (Jan. 1986),
and Relation between F. B. P. and M. B. P.
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Summary

Brittle Point of Asphalt and Asphaltic Mixtures

Takaaki Amano'?, Katsuya Tokumrrsu'D, Akira Ocasawarat?,
Akihiko KASAHARA'™, and Akihiro MoriyosH1™

D Faculty of Engineering, Hokkaido University, Nishi 8, Kita 13, Kita-ku, Sapporo 060
2 Civil Engineering, Research Institute, Hokkaido Development Bureau,
Hiragishi 1-3, Toyohira-ku, Sapporo 062
'» Nihon Hodou Co., Ltd., 3-32-34 Higashishinagawa, Shinagawa-ku, Tokyo 140

Failure phenomena such as crack and rutting are often
seen in asphaltic pavements. It is considered that they
depend upon the brittle points of asphalt and asphaltic
mixtures, which are controlled by ambient temperature,
by speed of vehicle, and by property of asphalt. Thus, it
is very important that appropriate asphalt be selected to
meet the circumstances and traffic conditions involved.
Therefore, it is desirable to find a simple relation
between the brittle points of asphalt and asphaltic
mixtures and to elucidate the relationship between them

Keywords

and the brittle point of asphaltic pavements.

This paper deals with the brittle points and their
application to asphalts and asphaltic mixtures which
transform from flow zones to brittle zones. We con-
ducted a variety of tests in order to obtain various points
of asphalts and asphaltic mixtures at low temperatures.

In this study, it is concluded that the brittle points
obtained with various tests are closely related to each
other, and it is possible to select asphalts appropriate for
different environmental conditions.

Asphalt, Asphaltic mixture, Brittle point, Asphalt selection, Phase transition, Correlation
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