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Study on the sustainable supply of asphalt mixture

Kentaro Koshi

Japanese road pavement had been intensively developed during the period of high
economic growth, but the expenditures for new pavements and maintenance and repair
expenses began to decline from 1980 to the 1990s. In Japan, a natural resource poor
country, the continuously renewable paving material is the property of the country, and
as this enormous capital stock of pavement becomes obsolete, keeping the road
repeatedly with maintaining the quality of this paving material is needed in the future.
Quality deterioration of paving materials and supply may become apparent issue in the
future if the maintenance and repair costs decrease, and the number of production
plants decrease.

The purpose of this research is to develop a method to increase workability and the
quality of pavement material which is basis of maintenance and management, and to
suggest a method of supply system management that utilizes developed materials

- First, as a technology for improving the quality of pavement materials, I
developed an asphalt mixture that can be repeatedly recycled. This research is to
develop the asphalt mixture that can be used for a longer time by suppressing
deterioration of bitumen and improving workability. This can be done by putting
into practical use and disseminating the warm temperature technology which can
reduce 30 °C of production temperature of asphalt mixture.

- Second, as a management method, I studied a sustainable and stable supply
policy for the future. Currently, the supply situation of asphalt mixture is not
accurately grasped and there is no previous research analyzing the supply area.
For this reason, I devised a method to grasp the current supply area and tried to
propose a response to the future.

The results obtained in this research are as follows.

- Regarding the development of asphalt mixtures, as a result of research on foamed
asphalt technology, which is a warm temperature technology that has not been
put into practical use yet as a high regeneration rate asphalt mixture in Japan, I
succeeded that foaming foam can be improved and foaming of rejuvenator. As a
result, it enables to lower the manufacturing temperature at lower cost than
before, and to improve product quality and usable time.

- Regarding the construction of a sustainable and stable supply system, I succeeded
to accurately grasp the supply situation of selected areas by advancing the current
method of drawing a circle in order to grasp the supply area and to calculate and
analyze the detailed supply area according to the shortest path research.
Furthermore, I could grasp the stable supply capability in the supply area by
calculating the redundancy of the supply area. With these results, it enables to
assume a blank area where pavement materials are difficult to be supplied in the
future.

Based on the two results of this research, I suggested one strategy for stable supply
by improving pavement materials. By this research, we can grasp the current situation
toward maintenance and repair of road development in near future. Taking measures
from now on enables to carry out more stable maintenance and sustainably in the
future.
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x-47 MRUEOCELHER (mE£HE)

I5H EERER/ O | EBYVY| IR 27K K¥N ARk et

) 200 213 258 280 194 1,145

— % [EE 1,098 855 558 489 469 3,469

FEH T E 1,034 729 651 541 630 3,586

FTEMITHEPD | B RE | 1,377 1,089 815 574 657 4,510

20km@1%ﬁﬁjm T A 27 20 15 25 53 140
PUNZ/E " abp) -

W I —fiiE 4,109 2,489 2,224 2,233 2,498 13,552

(km) HIE 4,143 7,635 10,667 | 9,793 11,283 | 43,520

ZDfh, 0 0 0 1 0 1

it 11,987 | 13,030 | 15,188 | 13,935 | 15,783 | 69,924

FE (%) 17.1 18.6 21.7 19.9 22.6 100.0

) O 51 9 21 81 984 1,145

— W EE 292 266 355 329 2,227 3,469

T 5 203 298 353 261 2,470 3,586

FEM LIPS | EEENEE | 291 346 452 303 3,119 4,510

40;;“;?%“?%%? E?&iﬂ?ﬁiﬁ 11 3 5 4 117 140

MR — A 1,167 1,008 1,158 901 9,317 13,552

(km) HHIE 1,092 930 1,064 1,576 38,858 | 43,520

Z DA 0 0 0 0 1 1

Al 3,107 2,859 3,409 3,455 57,094 | 69,924

FE (%) 4.4 4.1 4.9 4.9 81.7 100.0

i 0 51 0 0 0 1,094 1,145

— % [EhE 57 68 155 86 3,102 3,469

FEH 5 E 65 39 85 32 3,365 3,586

HEMTENG | —fRGERGE | 89 52 116 52 4,201 | 4,510

60;@?%?%}'7“ T 6 3 3 0 128 140

WA — %A 313 158 497 203 12,381 | 13,552

(km) HHE 601 96 318 126 42,379 | 43,520

Z DAth 0 0 0 0 1 1

aEk 1,182 416 1,174 499 66,652 | 69,924

=5 (%) 1.7 0.6 1.7 0.7 95.3 100.0
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52. e T ) 7 DIBKRD=R

G U T BER ENTHE DR ZMR T D720, WEE Y 7 O AHE X 0 i
W LSAEHIX o 5 L TEM T8> bIERIFRH] 2 RFFEARE O 40km & EHRFFRH] 3 B E D
60km DO LFEE I Z R L7z, FHRE EHE 2% 5,477,

xK-54 FHMRRELIER

HERITYT HEHARER MAEZERLI-EilhiE HHIER
UM B, B R TR JE B DSEDT= DO FEL TR—xJ7 RN
k3 ke TR ML R WAL (AN —=)T SR
RApHE  |FAR AT B E (Eis R HN—xYT

5.21. EBEHI TOHER
Frif s L OVEERE IR 0 N— R HAE R 2 K- 5512, ALK %X 5.3, X- 5.4127~7,

&-55 JighiEl GHER) OHhN—RGHER

FEH X (F8RE) km|  F%[E ZH I 304 T #E
i I [ 897 687 213 43 433 2,272
AT e 0 202 213 0 0 416
— X EhE 1,078 1,175 818 135 457 3,662
T E 965 1,098 454 114 446 3,077
— R RT Rl 1,146 1,510 300 70 534 3,561
T E 429 458 547 38 63 1,535
—fE 6,458 7,554 3,010 805 2,164 | 19,992
A 19,473 | 17,660 7,434 921 6,546 | 52,033
ZDfth, 0 0 0 0 0 0
TRt 30,447 | 30,344 | 12,988 2,127 | 10,642 | 86,548
KAM TG
40km O Pt Ik 96.2 99.4 100.0 67.9 98.4 97.5
HSR—F %
KAM TG
6 0km DS &l Juk 99.0 99.9 100.0 77.3 100.0 99.0
TS —F %
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