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Basic Research on Creep behaviour
of Asphalt Pavements

Akihiroc MorrvosHl Tsuyoshi KaMiyiMA  Masaru TAKAHASHI

Abstract

This paper describes the test results on the creep behaviour of bituminous mixtures.
The purpose of this investigation is to clarify the creep property of a mixture in use in
hydraulic structures such as a facing or a lining of soil structures and as the deformation
of a highway pavement brought about by a constant load over a long duration. Two
types of mixtures were chosen, namely an asphalt concrete type mixture for hydraulic
use and British type rolled asphalt for highway pavement.

The creep behaviour of a long loading duration (10°~10°sec) for asphalt concrete,
and the creep behaviour of rolled asphalt for shorter duration (10°~10'sec) was studied.

The tests were carried out by means of beam flexure and the load was applied at
the center of the beam and the tests were performed at various temperature and stress.
The deflection and time relationship was measured under each creep stress and the creep
compliance of the mixture was calculated.

The principle of time-temperature superposition was applied for the analysis of creep
compliance and master curves of creep compliance were obtained for both types of mix-
ture. The relationship between creep compliance and reduced time varied over a wide
loading duration; 10"2~10°sec for the highway mixtures and 10°~10°sec for the hydraulic
mixtures.

The effect of binder property on creep behaviour of mixture was also investigated.
The increase of binder content also controls the creep behaviour. High filler content
shows a decrease of creep compliance.

As a result of this study the creep behaviour of both types of mixture was clarified
to be a function of the loading condition, temperature, type of mixture, type of binder,
mixture composition and the creep compliance obtained on the various creep stress as

showed a good agreement.
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Table 1.
Temperature of  Penetration Penetration Temperature
Binder Softening point (5 sec, 25°C, Index Q)
°C) 100 g) (P.1.) | Mixing Compaction
Asphalt A 47.0 97 -0.3 146 99
Asphalt B 52.9 63 0.1 162 110
Asphalt C 46.9 93 —-04 159 104
Asphalt D . .
(C+latex 3%) 52.7 85 0.9 166 113
Asphalt E - .
(C+latex 5%) 56.3 78 1.5 175 123
Asphalt F
(C+latex 7%) 58.9 70 1.8 202 133
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Table 2. Table 3.
Grading  Specific Gravity Grading  Specific Gravity
13~10 2.69 Sand 1.2~0.6 278
10~7 269 o 0.6~0.3 2.80
Crushed 75 260
Stone
5~2.5 2.68
25~1.2 2.63
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Table 4. Table 5.
Sieve . . )
A % Specific Sieve % Specific
Ogggg“’ Passed Gravity Opening Passed Gravity
0.6 100.0 2.68 0.3 100.0 262
0.3 98.8 2.68 ilic
Filler Silica 015 29.0 2.62
0.15 96.8 2.68 Sand
0.074 82.8 2.68 0.074 4.0 262
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Table 6.
Mixture Test Temperature Stress
- C) (kg/cm?)
Asphalt Concrete Type A 15~40 02~7.2
Asphalt Concerte Type B 15~40 02~7.2
Rolled Asphalt 20~45 1.3
Asphalt Mortar 10~45 04~2.1
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Appendix
Composition of Mixture (%)
mixture Rolled Asphalt Asphalt Asphalt
sieve opening . Asphalt Mortar (’)roncrete C?ncrete
(mm) ype A Type B
20 100
15 91
13 100 100
10 70 90 93
7 57 83 89
5 57 75 84
2.5 57 65 76
1.2 57 54 69
0.6 57 100 43 55
0.3 42 74 32 48
0.15 14 24 19 28
0.074 11 19 12 19
Coant 5998407 v 7
o)
Binder B C~F A A
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