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On the Asphalt Mixtures Using Flyash for Filler

Masami HiwaTASHI and Mituru UEDA

Abstract

It is not yet clear that the filler plays any part in the asphalt pavement. But being

generally believed to have a large effect upon the stability and durability of pavemen‘t, the

study of filler is very important. Up to this time, the stone dust has usually been used as

filler, but in this experiment the flyash is adopted instead of it. The reason is that the

price of stone dust is higher than that of flyash. The main object of this experiment is to

make sure that the flyash is able to be used as filler or not. According to this experiment,

in case of asphalt concrete, the stability of asphalt mixture added the flyash is higher than

that of the stone dust adding asphalt mixture. But in other mixtures, such as topeka and

sheet asphalt, the former shows lower stability than the latter. In order to improve this

fault of flyash, some additives are used at the next experiment. And the result obtained is

reported in this paper.
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Table 1 Standard proportion of asphalt pavement
Kind of Coarse-grade type Dense-grade type Modified Topeka Sheet
pavement asphalt concrete asphalt concrete topeka p asphalt
Eﬁ?gﬂng:: Surface Base Surface Surface | Surface Surface Surface
or Base or Base
of pavement | 2.5~5.0 | 4.0~7.5 | 2.5~5.0 | 4.0~6.5 | 2.5~5.0 | 2.5~5.0 | 1.5~25
t

25mm — 100 — 100 — — —
% o 20 100 75~100 100 80~100 100 — —
® 3| 13 75~100 — | 80~100 — | 85~100 100 -
-
gﬁ 8' 10 60~ 85 45~ 70 70~ 90 60~ 80 — 85~100 100
- | 5 35~ 55 | 30~ 50| 50~ 70 | 48~ 65 65~ 80 — 85~100
5
© :C)? 2.5 20~ 35 20~ 35 35~ 50 35~ 50 50~ 65 65~ 80 80~ 95
N .
% 5| 06 | 10~22 | 5~20| 18~29 | 19~30| 25~40 | 35~ 60 | 55~ 80

e

g 03 | 6~16 | 3~12| 13~23 | 13~ 23 — 25~ 48 | 30~ 60
E 015| 4~12 | 2~ 8| 8~16 | 7~15| 10~20 | 15~30 | 10~ 35
¥

0.074 2~ 8 0~ 4~ 10 0~ 8 3~ 10 6~ 12 4~ 14
Asphalt(%) 4.5~7.5 4.5~7.5 6.0~8.5 7.0~9.5 9.5~12.0
penetration 60 ~150 60 ~150 60 ~120 40 ~100 40 ~80
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Table 2 Proportion in weight of test-piece

Kind of ‘ th;’z;gse:;stg(:roz;de g%rész-s%:roande Modified topeka| Topeka Sheet asphalt
pavement (base) (surface) (surface) (surface) (surface)
Item Particle /Percen— Amount|Percen-|Amount|Percen-Amount/Percen-/Amount|Percen-|Amount

size(mm)(tage of using/tage of using|tage of usingltage of usingtage of using

25~20 \ 125 725 0.0 ol 0.0 ol 0.0 ol 0.0
20~13 2100 1,218 100 580, 7.5 435 0.0 ol 0.0
Crushed
13~10 9.00 52| 100 50, 55| 319 75| 43| 0.0
t
StOne 1 o~ 5 17.5) 1,015 20.0| 1,160 | 14.5| 841 10.5| 609| 7.5 435

5~2.5 12.5 725 17.5 | 1,015 15.0 870 9.5 551 5.0 290
Coarsel 2.5~0.6 15.0 870 19.0 | 1,102 25.0 | 1,450 25.0 | 1,450 20.0 | 1,160

sand 0.6~0.3 5.0 290 5.5 319 9.0 522 11.0 638 22.5| 1,305
Fine
sand 0.3~0.15 2.5 145 6.0 348 8.5 493 14.0 812 22.5 | 1,305
0.15~

Filler 0.074 3.0 174 5.0 290 8.5 493 13.5 783 13.5 783
0.074> 2.0 116 7.0 406 6.5 377 9.0 522 9.0 522
Total of
aggregate 100.0{ 5,800 | 100.0| 5,800 | 100.0| 5,800 | 100.0| 5,800 | 100.0 | 5,800
4.5 273 4.5 273 6.0 370 7.0 437 9.5 609
5.0 305 5.0 305 6.5 403 7.5 470 10.0 644
5.5 338 5.5 338 7.0 437 8.0 504 10.5 680
Asphalt
6.0 370 6.0 370 7.5 470 8.5 539 11.0 717
6.5 403 6.5 403 8.0 504 9.0 574 11,5 754
7.0 437 7.0 437 8.5 539 9.5 609 12.0 791
7.5 470 7.5 470 — — — — — —
100
90
80
270
g 60
&
s 50
=
3
5 40
o
30
20
10
0
0.03

Particle — size in mm

Fig. 1 Particle-size accumulation curves of aggregate
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Table 3 The place of production and specific gravity of used materials
Crushed | Coars Fi St |
Item stone sand ¢ Slgﬁd d?xrslf Flyash| Ca(OH)2| Fe20s ‘ Rignin | Asphalt
The plface Sany6 Aio §Toy0ura Mine Ube Mine | Kita Iwakuni | Shimotu
or . kyusyu
production | Chd Chd Chd | City | City City City | City Ché
Specifi [
opevity | 2.623 | 2.630 | 2.623| 2.646 | 2.142| 2.624| 2.8 1.265| 1.036
100 l l [ |O/ I Q
90 O%_ﬁ
|
80 o/ ! o2
Sy By |
e 10 Q\f o T—l;i\\e‘
g 1 o7 Tl
. 60 LT
0
-
E 50 o et
E Q/
~o 40 / '_,7
30 e O
2 /
®
10~ O
LA
0 |
0.001 0.01 0.1 0.5
Particle — size in mm
Fig. 2 Particle-size accumulation curves of filler
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Fig. 3 Coarse grade type Ascon
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Table 4 Standard value of Marshal test

Less

. _ _ Amount 2,00C~ |More than
, Coarse~ |Dense . of traffic| AR\ 5001 7 500
Kind of |grade type grade type Dﬂodlﬁed.ro eka Sheet 2,000
pavement |asphalt asphalt topeka p asphalt \Number
concrete concrete of com- 50 50 75
paction
Stability
Percentage More |More More
of void A~ 1 3~ 6 3~7) 4~8 5~9 ‘I:‘?gis(kg) than | than than
Degree of - 250 350 500
i : 7C~80 75~85 C~80 | 70~80 | 65~75 |value o ot -
saturatlonl J (1/100cm) 20~50 | 20~40 20~40
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Table 5 The effect of additive

Kind of |Asphalt s Apparent|Theoretical |Percentage | Degree of Flow | geability
pavement| (%) Additive density density of void saturation value value(kg)
(1/100cm)
6.0 | Flyash only 2.316 2.474 6.4 67.8 77 407
Ca(OH): 1% 2.366 2.474 4.4 76.0 60 497
6.0 2 27 2.351 2.475 5.3 73.2 79 407
” 37 2.361 2.475 4.6 75.1 72 465
4 6 7 2.360 2,477 4.7 74.5 59 451
Modified Fe20s 3%  2.355 2.476 5.1 73.7 79 404
Topeka 6.0 7 67 2.376 2.478 4.3 77.2 46 482
4 9 7 2.357 2.480 5.2 73.5 48 446
7 187~ 2.357 2.488 5.6 72.3 61 423
Rignin 1% 2.373 2.471 4.0 77.8 57 587
6.0 7 27 2.347 2.470 5.0 73.4 89 469
7 37 2.363 2.467 4.2 76.6 56 451
Ca(OH): 1%
6.0 +Rignin 12 2.351 2.471 4.9 73.8 84 489
Stone dust
6.0 only 2.370 2.533 6.4 68.2 81 628
7.0 | Flyash only 2,257 2.429 7.1 68.4 100 260
7.0 Ca(OH): 1% 2.288 2.430 5.8 72.9 100 349
' ” 270 2.297 2.431 5.5 73.9 100 356
7.0 | FeoOs 6% 2.286 2.436 6.6 71.6 93 341
Topeka 7.0 "Rignin 1% 2.294 2.427 5.4 74.1 100 374
’ o 27| 2.287 2.423 5.6 73.5 100 340
Ca(OH)20.5%
7.0 +Rignin 0.5~ 2.287 2.428 5.9 72.7 100 . 309
‘Y |Ca(OH)2 1%
+Rignin 1 7~ 2.288 2 428 5.7 73.1 100 389
Stone dust ’
7.0 only 2.326 2.519 7.7 67.4 100 436
9.6 | Flyash only 2 146 2.392 1C.3 65.8 100 138
9.6 Ca(OH)z 1% 2,202 2.393 7.9 71.8 100 193
' 2 37| 2.195 2.39%4 8.3 70.9 100 | 182
Sheet 9.6 | FeaOs 6% 2.186 2.399 9.7 69.4 100 153
Rignin 1% 2,181 2.390 8.7 69.8 100 161
asphalt 9.6
7 27 2.188 2.386 8.3 70.9 100 162
Ca(OH)21%
9.6 | +Rignin 1 » 2.172 2.391 9.1 68.7 100 121
Stone dust
9.6 only 2.227 2.479 10.1 66.9 100 311
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