39

A7 >V PEEYWOERAFITOWVT

fili 3

Ik ZE*eb H i *

On the Proportion of Asphalt Mixtures

Masami HiwaTAsHI and Mituru UEDA

Abstract

The asphalt pavements are classified into asphalt concrete, topeka, sheet asphalt etc.
by the maximum grain size of using aggregate and also sectioned coarse-graded tvpe,

dense-graded type, one-sized type etc. by the difference of its grading. As the grain size

and grading of aggregate give essentially the great influence on the nature of asphalt
pavement i.e. stability, durability, flexibility and skid-resistance, the most adequate type
of pavement becomes practically to be selected according to the object of construction.

Then the best proportion of asphalt mixture comes into question and up to this time many
suggestions have been exhibited due to the past experiences or various studies.Nevertheless,

the conclusive point on this problem is not able to be obtaind yet. Writers have taken

notice of Talbot’s formula P=100X (%)“ being said to produce the maximum density and

made the test pieces of asphalt mixture with the different grading aggregate by means of

varying its maximum grain size D and exponent n. After performing Marshal test for

them, it is tried to investigate the results from all directions. This is the report on it.
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Table 1 Proportion in weight of test-piece in case of D=25mm

n ‘ 0.25 ‘ 0.-0

Particle |Percen-
size(m m)i tage

of using| tage | of using

Amount Percen-| Amount|/Percen-

0.35 | 0.40 | 0.45
Amount Percen-| Amount|Percen-| Amount
tage | of using| tage | of using| tage | of using

25~20 5.43 315 | 6.48 376 751 436 8.54 495 9.55 554
20~13 9.66 560 | 11.34 658 | 12.95 751 | 14.48 840 | 15.94 924
13~10 5.3 33| 622 361 6.98{ 405 | 7.67 445 1230 713
10~ 5 12.65 734 | 14.26 827 1563 907 | 16.78 973 | 13.74 797
5~2.5| 10.64 617 |  11.59 672 12.25k 711 | 12.72 738 | 12.99 753

2.5~0.6 16.88 979 17.46 1012
0.6~0.3 6.26 363 6.13 356

17.56 1019 17.32 1004 16.81 975
5.84 339 5.45 316 | 5.00 290

0.3~0.15 5.27 305 4.98 289

4.58( 266 4.13 239 | 3 67 213

0.15~

0.074> 23.32 1353 17.43 1011

3.56; 212 3.18 184 2.72 158
13.03 756 9.74 565 7.28 422

Total of

aggreg- 100.0 5800 100.0 5800
ate

\
100. Oi 5800 100.0 5800 100.0 5800

4.5 273 4.5 273 4.5 273 4.5 273 4.5 273
- 5.0 305 5.0 305 5.0 305 5.0 305 5.0 305
%i 5.5 338 5.5 338 5.5 338 5.5 338 5.5 338
8 6.0 370 6.0 370 6.0 370 6.0 370 6.0 370
6.5 403 .65 403 6.5 403 6.5 403 | 6.5 403
7.0 437 7.0 437 7.0 437 7.0 437 7.0 437

ARSI BT RS



42 B O IE £.Lm v

Table 2 Proportion in weight of test-piece in case of D=20mm

n 0.30 0.35 ] 0.40 \ 0.45 ‘ 0.50

Amount‘ Percen-| Amount

Partice |Percen-| Amount|Percen-
of using’ tage | of using

: AmountPercen-| Amount|Percen-
size(mm)| tage | of using| tage

of using| tage | of using| tage

20~13 12.12 703 14.00‘ 812 15.83 918 17.62 1022 19.38! 1124

13~10 6.65 386 7.55 438 8.39 486 9.17 532 9.91 575
10~ 5 15.25 885 16.90 980 18.35 1064 19.62| 1138 20.711 1201
5~2.5| 12.39 718 13.26 769 13.91 807 14.36 833 14.65 849
2.5~0.6 18.66 1083 18.99 1101 18.93 1098 18 59 1078 18.04 1046
0.6~0.3 6.56 380 6.31 366 5.96 345 5.53 320 5.07 294
0.3~0.15  5.33 309 4.95 287 4.51 262 4.05 235 3.59 208
01574 440 255 | 395 229 | 348 202 | 3.01 175 258 150

0.074> 18.64 1081 14.09 817 10.65 618 8.05 467 6.08 353

Total of
aggregate, 100.0/ 5800 | 100.0/ 5800 | 100.0 5800 = 100.0 5800 | 100.0, 5800

6.0 370 6.0 370 6.0 370 6.0 370 6.0 370
- 6.5 403 6.5 403 6.5 403 6.5 403 6.5 - 403
% 7.0 437 7.0 437 7.0 437 7.0 437 7.0 437
g:’ 7.5 470 7.5 470 7.5 470 7.5 470 7.5 470
8.0 504 8.0 504 8.0 504 8.0 504 8.0 504
8.5 539 8.5 539 8.5 539 8.5 539 8.5 539
Table 3 Proportion in weight of test-piece in case of D=13mm
n 0.30 0.35 | 0.40 0.45 0.50

Particle [Percen-| Amount|/Percen—| Amount
size(mm)| tage | of using| tage | of using

Percen-| Amount/Percen-| Amount/Percen—-| Amount
tage | of using| tage | of using| tage | of using

13~10 7.57 439 8.77 509 9.96 578 11,14 646 12.30 713
10~ 5 17 .37 1006 19.65 1140 21.80 1265 23.81 1381 25.69 1490
5~2.5 | 14,10 818 15.42 894 17.52 1016 17.43 1011 18.17 1054
2.5~0.6 21.24 1232 22.08 1281 22.49 1304 22.57 1309 22.37 1297
0.6~0.3 7.46 433 7.34 426 7.08 410 6.71 389 6.29 365

0.3~0.15 6 06 352 5.76 334 5.36 311 4.92! 285 4.45 258

015~ .4 500 20| 460 267 | 413 240 366 212 320 185
0.074> | 21.21) 1230 | 16.38 950 | 12.65 734 9.7711 567 7.54 438
Total of) 100.0 5800 | 100.0 5800 | 100.0| 5800 | 100.0 5800 | 100.0 5800
70 47| 70| 4| 70| 4w 70| 43| 70! 437

o 75, 40| 750 40| 75| 40 75| 40 15| 470

E 80| 504! 80| 504, 80| 504 80  504| 80| 504

g 85 5% | 85| 53| 85| 53| 85| 5%, 85 5%
90| 54| 90| 54| 90| 514 9.0 54| 9.0 N4

95/ 609 95 c09| o951 69! 95| 609 95 609
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Table 4 Standard value of Marshal test
Less More
Kind of | Coarse- Dense- Modi- Sheet An}[?:fnflitCOf than 12’0(7)0;60 than
graded ty- |graded ty- . 2,000 ’ 7,500
fied | Topeka
pe asphalt |pe asphalt Number of
pavement | concrete concrete topeka asphalt compaction 50 50 75
Percentage . . - . __ o Stability More |More |More
of void 4~1 3~6 3~T7) 4~8) 5~9 value(kg) than than than
. Fllow 250 350 500
Degree o ~ " . __nz| value
saturation 70~80 75~85 70~80 70~80 65~75 (1/100cm)| 20~50 20~40 20~40

Table 5 The place of production and specific gravity of used materials

Item C;losr}::d Coa:;led Fine sand | Stone dust| Asphalt
The place .
of Sanyd chd | Aio cho | 1OYOUa | Mine city Shimotu
production
Specific - 2623 | 2.630 2.623 2.646 1.036
gravity : . : . .
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Fig. 6 The result of Marshal test (standard proportion)
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