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A RESEARCH ON FAILURE AND STRESS RELAXATION
OF ASPHALTIC MIXTURES IN DUCTILE ZONE

5 IE E
By Akihiro MORIYOSHI

This paper describes the effects of stress relaxation on the mechanical behaviour of
asphaltic mixtures in ductile zone. Stress relaxation tests were conducted in ductile
zone under various loading conditions and examined the effects of stress relaxation on

strain at failure, flexural strength and failure envelope of asphaltic mixtures. It is con-
cluded that strain at failure of asphaltic mixtures increases with stress relaxation of
asphaltic mixtures in ductile zone and stress relaxation of asphaltic mixtures have direct

effects upon failure behaviour of asphaltic mixtures at various test conditions.
Keywords . stress relaxation, asphaltic mixture, ductile failure
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Table1 Composition of Mixtures (% ).
Asphalt Asphalt
Sieve Opening (um) Concrete  Concrete
Type A Type B
13 100 100
10 88.4 92.0
5 67.0 88.0
2.5 48.5 47.0
1.2 34.4 36.0
0.8 28.5 25.0
6.3 16.9 13.8
0.15 8.9 7.2
0.974 7.5 6.1
Binder Content (%) 5.8 6.0

: Standard Mixture

Table 2 Properties of Asphalts,

o Pen. Tees P.I.
(25°C, 100gr,5sec) (°C)

1 95.90 47.0 -0.5
2 87.0 47.0 ~0.4

©: Standard Asphalt
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Table 3 Flexural Relaxation Test,

Flexural Teaperature Rate of Strain
Strength(oc &) «e) (1/sec)
(kgf/cm?), (MPa)
74 7.3 1.3%X10-¢
74 7.3 5 6.3x10-¢
74 7.3 8 1.9%10-7
Equi-Flexural
Strength 28 2.8 8.5 1.3x10-¢
29 2.8 13.0 6.3x 19-¢
29 2.8 17.0 1.8x10-%
Equi-Rate of 74 7.3 5.7 B.3x10-¢
train 50 4.9 6.3x 10-*
29 2.8 13.0 6.3x10-¢
Equi- 20 2.0 8.5 3.1x10-%
[emperature 29 2.8 8.5 [.3%10-*
50 4.9 8.5 6.3x10-°
74 7.3 8.5 1.8 10-#
87 8.5 8.5 3.1% 1077

Q

Stress O

Fig.3 Stress-Strain-Time Relationships (Flexural Strength
is constant and Rate of Strain is Different).
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Fig.4 Rate of Strain-Reduced Relaxation Curve (Flexural
Strength : 29 kgf/cm?).
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Fig.5 Rate of Strain-Reduced Relaxation Curve (Flexural
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Fig.6 Reduced Relaxation Curve in Equi-Stiffness,

f . Temp, EF:]
80 | 0.985/0-9%9 1'OC‘TB | s.50¢
0.933 —F X 3 :
o 0.881 7|/ 8=1.9x10° ° 1/sec
R — 16
5 ﬂ/ of0s 095 L R
= 0,85 0 - Y =
=0 10,8 47 7 86.3x007 1/secl, =
a / S, P 1.00 a
w y/ 0.7/ - B I~
= 0-,6k/ A 7
20 9.5/ o] £=1.3007" 1/secq2
0. 4307AT 0,694
0.324 x:Failure
ok 0:230 | 0
0 0.5 1.0 1.5 2.0 2.5
STRAIN (%)

Fig.7 Equi-Stiffness Curves in Flexural Test.
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Table4 Flexural Repeated Relaxation Test (Lower Stress
Level : Variable).

Rate of Strain Flexural Upper Stress Lower Stress Temp.
(1/sec) Strength(o ) Level Level C)
(kgf/en?), (WPa) (X 6 2) (X2

1.9X 18-+ 74 7.3 0.7 0, 0.1, 0.2, 8.5
0.3, 0.4, 0.5

6.3x10-7 30 4.9 0.7 0, 0.1, 6.2 8.5
0.3, 0.4, 0.3

1.3x 104 23 2.8 0.7 B 0.1, 0. 8.5
0.3, 0.4, 0.3

Tableb Flexural Repeated Relaxation Test -(Upper Stress
Level : Variable).

Rate of Strain Flexural Upper Stress Lower Stress  Temp.
(1/sec) Strengthl o «) Level Level «C)
(kgf/co¥), (MPa) (X o) (X ¢ y)

0.1, 0.2, 0.3
1.9% 10~ 74 7.3 6.4, 0.5, 0.8 0 8.5
0.7, 0.8, 0.9
0.93, L.0
0.1, 0.2, 0.3
6.3x 10~ 50 4.9 0.4, 0.5, 0.6 ] 8.5
0.7, o.8, 0.9
0.95, 1.0
. 0.1, 0.2, 0.3
1.3x10-4 29 2.8 0.4, 0.5, 0.6 0 8.5
0.7, 0.8, 0.9
0.83, 1.0
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Table 6 Flexural Repeated Relaxation Test (Upper and
Lower Stress Level : Variable).

Upper Stress Level Lower Stress Level
(X 6¢) (X o)

Temperature Rate of Strain
«C) (l/sec)

1.0 0

1.0 0.17
1.0 0.35
0.8 0

0.8 0.17
0.7 0.1
0.7 0.17
0.7 0.35
6.55 0

6.35 6.1
0.55 0.17
0.55 0.35
0.35% 0.17
0.35 0

8.5 1.9% 19-*
¢ e=74kgf/ca?(7.3NPa)
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