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A RESEARCH ON THERMAL BEHAVIOR OF ASPHALTIC MIXTURE

el A I

By Akihiro MORIYOSHI and Masahiro FUJIWARA

This paper describes the results of 3 kinds of thermal fracture tests of asphaltic mix-
ture and stress relaxation test of asphaltic mixture in tension at low temperatures. Test
results indicate that the difference between the fracture temperature and the tempera-
ture at intercept is about 20 “C under various thermal loading conditions, thermal stress
under thermal repeated loading conditions corresponds to thermal stress under stress
relaxation at constant temperature and the characteristics of stress relaxation under va-
rious thermal loading conditions is similar with that of stress relaxation in tension.
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Table1 Properties of the Binder,

[penetration (25°C, 1008, 3sec) | 86
i Softening Point Temp. (C) Targ
P.1. - T -0.4
| ¥ixing Temp. (C) 148.0
Compacting Temp.(C) 102.0
Fraass Brea-l;_i-l;;Point (°C3hn 13
Moriyoshi Breaking Pomt(_’a) ~24

Table2 Composition of Mixture.

Sieve QOpening | Asphalt Concrete
(an) Type (%)
13 100. 0 |
10 88. 4
5 67.0
2.5 48.5
0.6 34. 4
0.3 28. 5
0.15 17.7
0.074 7.2
Binder Content e :5 - E_ﬂ
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Fig.2 Concept of Thermal Repeated Loading Condition.
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Table3 The Results of the Thermal Fracture Test with

Relaxation.

Temp. at{ Time off Stress at Temp. al { Fracture | Fraclure
Relax- Relax- | Relaxation [ntercept { Temp. Strength Ti-T2
ation ation (T (T2)

()| (hour) [I(kei/cul)j (HPa) [$%] (C) | (kef/cnt) | (HPa) | ()

-5 10 1.9 0.18 -9.2 -28.9 34.9 3.42] 18.7
-1 10 4.3 0.42 ~10.3 -23.0 20.7 2,03 12.7
—15 10 4.7 0.45 -13.6 -32.4 33.8 3.31| 18.8
-18 10 9.4 0.92 -14.5 ~33.6 36.4 3.871 19.1
-20 10 8.7 0.85] -13.0 -28.5 27.1 2.86¢ 15.5
~122 10 9.1 0.89 -13.5 -34.7 37.8 3.701 21.2
~25 10 7.7 6.7, -13.8 ~33.4 38.6 3.18| 19.6
-2 10 7.2 0.70 -1.1 -32.1 36.8 3.61| 24.4
-20 31 8.3 0.36) -16.3 -34.7 36.1 3.54| 17.9
—20 108 15.7 1.3 -17.6 -32.9 31.6 3.10] 15.3

R

Table 4 The Results of the Thermal Fracture Test (Rate of
Cooling, Starting Temperature : Variable).

Starting Rate of Temp. at | Fracturg Fracture
Temp. Cooling | intercept | Temp. Strength Ti-T.
@ | @D
[§®) C/m) C) (T [Hkgi/eca) | (MPa) C)
+10 -30 -9.3 -28.6 37.0 3.83 19.3
+10 -12 ~8.8 ~30.5 37.0 3.63 21.7
+10 -6 -1z.0 -28.9 | 31.8 3.12 16.9
+10 -3 -9.1 -31.9 36.8 3.61 22.3
+10 -1 -14.7 -31.4 32.8 3.1¢ 16.7
0 -30 -10.8 -30.4 37.2 3.85 19.6
~10 -3 ~12.8 -30.1 36.8 3.61 17.3
-15 -30 ~16.8 -36.3 28.4 2.88 20.3
-17 -30 -18.2 -34.9 33.6 3.28 16.7

Tabie5 The Results of the Thermal Repeated Fracture Test.

-b‘pper Lower Temp. at | Fracture Fracture
Temp. | Temp. Intercept | Temp. Strength Te-Te
T (T2)

C) “C) ) C) (kgf/cn*) (MPa) C)
- 20 - 10 - 14.9 - 33.6 41.0 4.02 18.7
- 25 ~15 = 12.0 ~29.0 34.5 3.38 17.0
—25 - 20" [ P -31.6 36.2 3.54 17.1
-25* 1 -20 ‘ - 13.1 -29.9 33.9 3.32 16.8

* Relaxation Time ; 20 minutes
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