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On the Strain of the Asphalt Mixtures

Masami HiwATAsHI, Mitsuru UEDA and Tetsuo MIZUGUCHI

Abstract

A great many problems about the viscoelastic bodies are left without being solved.
Materials such as steel and glass, often regarded as elastic at ordinary temperatures, on close

observations are found also to exhibit small amounts of viscous behavior. This can be observed as

creep (increase of deformation at constant stress) or stress relaxation (decay of elastic stress at

constant deformation), and these effects may be important under certain conditions of use.

To return to our subject it was mentioned in the report of the past that the viscoelastic constant
can be decided by using the method of least squares and also the compressive test subjected to a

linearly increasing strain eot was tried at different rate of strain, amount of filler, and amount of

asphalt.

It is generally said that the stress-strain curve is largely affected by the rate of strain, so we
made a special study of asphalt mixture at different rate of strain. But, in the past, the fastest
rate of strain was 10mm/min, so we intended to examine the stress-strain curve of the asphalt

mixture under the conditions of more faster rate of strain. The results of experiments are mentioned

in this paper.
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Table 1  The place of production and specific gravity of used matertals
Crushed Coarse Fine Stone
Item stone sand sand dust Asphalt
The place of Sanyo Aio Toyoura Mine Shimotsu
production chd chd chd city chod
Specific gravity 2.731 2.633 2.629 2.724 | 1.029
it & U IR H325mma> 5 2. 5mm ¥ TR, 2.5 5z,
mmps> 50.3mm ¥ T3 H, 0.3mm % 50.15mm F fﬁﬁ%uﬁ#@ﬁ®ﬁﬁ%womf3@doﬁo

T3S % A1z,
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Table 2 Proportion in weight of test-piece

Kind of Coarse-grade Dense-grade
avement type ascon type ascon Topeka (surface)
P \ (base) (surface)
. | S
Proportion of Proportion | Standard Proportion Standard Proportion Standard
of maxim- of maxim- of maxim-
aggregate um density| proportion | um densntyi proportlon um density | proportion
'Item Rarticle Percentage Pefcentage Percentage 1 Percentage Percentage | Percentage
size(mm) %) | % (%) |@) (%) (%)
( 25~20 8.13 12.50 0.05 0.0 0.0
\ .
Crushed| 20~13 13.87 21.00 15.82 - 10.00 0.0 0.0
stone 13~10 7.40 9.c0 8.39 10.00 10.45 7.50
10~ 5 16.35 17.50 18.35 20.00 22.58 - 10.50
5~2.5 12.56 12.50 13.90 ©17.50 16.97 | 9.50
Coarse| 2.5~0.6 17.45 15.00 18.95 19.00 22.56 25.00.
sand | 0.6~0.3 | =~ 5.62 | 5.00 5.95 5.50 6.93 11.00
Fine )
sand | 0.3~0.1 | 4.3 2.50 4.51 6.00 5,18 | 14.00
50.15~0.074 .
Filler | 0.074> 14.31 . 5.00 14,13 - 12.00 15.33 22.50
Total of aggregate |  100.00 100.00 100.00 100.00 100.00 100.00
4.0 4.0 40 4.0 4.0 4.0
Asphalt o :
5.0 5.0 | 5.0 5.0 5.0 \ 5.0
6.0 6.0 l 6.0 6.0 60 60
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Table 3 Marshal test of
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coarse-grade type ascon

Proportion | Amount Amoofunt Apparent | Percentage | Degree of Flow Stability
of of density of void saturation value value
aggregate filler aﬁg/j‘;‘“ (gr/cm3) (%) (%) (0.01cm) (kg)
maximum 4.0 | 2.443 3.30 72 1 32 826
density 14.31 5.0 2.449 2.90 81 40 721
60 | 2.432 1.19 93 53 | 580

| 40 0.415 5.05 65 28 193

2.50 5.0 2.379 5.67 67 23 246
L 6.0 | 2.289 3.28 81 | 21 273

Standard | | 4.0 2.399 5.94 62 23 232
proportion 5.00 5.0 2.412 4.34 B 18 177
o 6.0 2.396 2.40 86 31 223
4.0 2.411 4.64 66 | 32 537

7.50 5.0 2.433 3.68 76 r 36 473

\ 6.0 2.419 2.06 87 | 43 491
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Table 4 Marshal fest of dense-grade type ascon
Prdbortion Amo%unt Amoofunt Apparent | Percentage | Degree of Flow Stadility
of filler asphalt density of void saturation value value
aggregate (%) (%) (gr/cm3) (%) (%) (0.01cm) (kg)
Maximum 4.0 2.395 5.04 65 31 551
. 14.13 5.0 2.414 4.32 73 38 434
density
6.0 2.405 2 96 83 48 313
4.0 2348 7.29 56 21 193
6.00 5.0 2.427 3.62 76 25 536
6.0 2.433 1103 | 93 30 535
Standard 4.0 2.352 6.85 57 34 301
. 12.00 5.0 2.390 5.12 70 34 322
proportion .
B 6.0 2.387 3.03 82 48 440
4.0 ©2.389 6.22 60 31 279
18.00 5.0 2.404 4.31 72 44 434
6.0 2.387 3.10 82 51 v333
Table 5 Marshal test of topeka
Proportion Am(;)funt Am&unt | Apparent | Percentage | Degree of Flow Stability
of filler asphalt density of void saturation value value
aggregate (%) (%) (gr/cms3) (%) (%) (0.01cm) (ke)
Maximu m 4.0 2.299 8.75 49 33 220
. 15.33 5.0 2.372 5.22 68 32 459
density
6.0 2.390 2.96 83 46 264
40 2.207 11.65 42 21 299
11.25 5.0 2.743 10.07 52 23 171
- 6.0 2.324 5.21 75 23 259
Standard 4.0 2.230 11.44 43 23 534
. 22.50 5.0 2.264 9.33 54 27 391
proportion
6.0 2.308 5.64 70 31 367
4.0 2.269 10.14 47 24 536
33.75 5.0 2.255 10.28 53 27 408
6.0 2.283 6.46 67 31 497
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Fig.6 Stress-strain curves of coarse grade type ascon
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