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Research in Connection with Proportion Plan of Asphalt Mixture

Masami HiwATAsHI, Mitsuru UEDA and Sh6zo NISHIMURA -

Abstract

When we come to a decision about the proportion of asphalt mixture, we shall give a test in

Marshall test etc. of asphalt mixture, and we come to a decision about the proportion of asphalt

mixture by it’s result of Marshall test.

But, if we can decide the proportion of asphalt mixture without Marshall tést, it is very useful
thing and it keep us from wasting the amount of time.

That is to say, we hope that, if we decide the proportion of aggregate, we can decide the most
suitable amount of asphalt to it's proportien of aggregate without Marshall test.

.Then, we author make a special study of marshall test being good for deciding the proportion
of asphalt mixture, and we made a comparison between theoretical amount of asphalt and a most
suitable amount of asphalt of it’s experimental result.

Theoretical amount of asphalt which we used are the coming, equation of Mckesson, that of

Ota and California method etc.

The comparison between theoretial amount of asphalt and experimental one is mentioned in this

paper.
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Table 1 The place of production and specific gravitv of used materials

Crushed Coarse Fine Stone
Ttem stone sand sand dust Asphalt
The S . . .
place of anyo Aio Toyoura Mine Shimotsu
production cho cho cho city cho
Specific
gravity 2.731 2.633 2.629 2.724 1.031
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Table 2 Standard proportion in weight of test-piece

Coarse-grade Dense-grade Topeka
Kind of pavement type ascon type ascon

(base) (surface) (surface)
Item Particle Percen- Amount Percen- Amount Percen- Amount
size (mm) tage of using tage of using tage of using
25~20 12.5 437.0 0.0 0.0 0.0 0.0
Crushed 20~13 21.0 735.0 10.0 350.0 0.0 0.0
stone 13~10 9.0 315.0 10.0 350.0 7.5 262.5
10~ 5 17.5 612.5 20.0 700.0 10.5 367.5
5~12.5 12.5 437.5 17.5 612.0 9.5 332.5
Coarse 2.5~0.6 15.0 | 525.0 19.0 665.0 25.0 875.0
sand 0.6~0.3 5.0 | 175.0 5.5 193.0 11.0 385.0
_Fine sand | 0.3~0.15 25 | 815 6.0 210.0 14.0 490.0
Filler 0.15~0.074 3.0 105.0 5.0 175.0 13.5 472.5
0.07454F 2.0 70.0 7.0 245.0 9.0 315.0
Total of aggregate 100.0 3500.0 100.0 |  3500.0 100.0 3500.0
' 4.5 146 4.0 146 4.0 146
4.0 165 4.5 165 4.5 165
Asphalt 5.0 184 5.0 184 5.0 184
5.5 204 5.5 204 5.5 204
6.0 223 6.0 223 6.0 223
6.5 243 6.5 243 6.5 243
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Table 3 Proportion in weight of test-piece by equation of Talbot

. D=25mm D =20mm D=13mm
Kind of pavement
n=0.38 n=0.40 n=0.42
Item Particle Percen- Amount Percen- Amount Percen- Amount
size(mm) tage of using tage of using tage of using
25~20 8.13 284 0.0 0.0 0.0 0.0
Crushed 20~13 13.87 485 15.83 554 0.0 0.0
13~10 7.40 259 8.39 294 10.45 366
stone
10~ 5 16.35 572 18.35 642 22.58 790
5~2.5 12.56 440 13.91 487 16.97 594
Coarse 205~0.6 17.45 | 611 18.92 662 22.56 790
sand 0.6~0.3 | 5.62 197 5.96 208 6°93 243
Fine sand | 0.3~0.15 4.31 151 4.51 158 5.18 181
Filler 0.15~0.074 3.37 118 3.48 122 3.93 137
0.074LLF | - 10.94 383 10.65 373 11.40 399
Total of aggregate 100.00 3500 100,00 3500 100.00 3500
4.0 146 4.0 145 4.0 | 146
4.5 165 4.5 165 4.5 165
Asphalt 5.0 184 5.0 184 5.0 184
5.5 204 5.5 204 5.5 204
6.0 223 6.0 223 6.0 223
5.5 243 6.5 243 6.5 243
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Table 4 Amount of asphalt in each case

Coarse-grade

Dense-grade

- |
Kind of pavement | type ascon type ascon Topeka
Item Standard Talbot’s | Standard Talbot’s Standard Talbot’s
proportion | equation | proportion | equation | proportion | equation
In case of 7 . o
equation (1) 5.105 7.012 6.675 7.112 8.975 7.640
M CaS€ Of  Erickstad 2.194 3.588 3.042 3.570 3.749 3.757
In case of| Stone dust 5.278 6.649 6.761. 7.153 8.418 7.564
Ota Flyash 5.331 6.837 6.904 7.338 8.656 7.763
In case of Kikekawa 6.205 5 7.433 7.275 7.477 8.958 7.776
Yn case of summay of
asphalt pavement 5.033 ‘ 6.172 6.240 6.257 8.668 6.635
California | Stone dust - 52 ) 5.0 5.8 5.9 6.3 6.2
|
method Flyash 5.4 1 5.8 6.1 6.5 7.6 6.4
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Table 5 Most suitable amount of asphalt by Marshall test
. . Stability Apparent | Percentage | Degree of | Amount
Kinds of asphalt mixture value density of void # saturation | of asphalt
Coarse-grade
.S type ascon 5.82 6.5 5.2 5.8 » 5.8
£ Densegrade sz | 40 5.4 5.8 4.8
=) type ascon : : ' : :
<™
s S
g “ | Topeka 5.53 6.5 5.4 5.7 5.8
g c d | o
- oarse-grade r
£ % = type ascon 4.27 5.4 | 4.3 4.7 4.7
o, _ R
. [=l
« 3 © | Dense-grade
= E’% type ascon 4.02 6.1 4.8 5.2 5.0
- =3 ! —
=] o
2 ® | Topeka 5.51 6.0 4.9 5.2 5.4
g d
o Coarse-grade
g 8 type ascon 6.50 6.5 5.3 5.7 6.0
= 5 - - T
@ = = | Dense-grade
z S8 | Tiype mcon 4.02 5.7 4.9 5.3 4.9
S H
= @ Topeka 6.51 6.5 6.0 6.3 6.3
[ Coarse-grade
o type ascon 4.97 6.2 4.3 5.0 5.1
£ 9% | Dense-grade
%% type ascon 4.62 5.7 5.0 5.5 ‘5.2
2 : , —
M| Topeka 5.15 6.3 5.0 5.3 5.5
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