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Survey on aggregate gradation of asphalt mixture for surface course
of Airfield pavement

Futoshi IZU*

Synopsis

Airport is an important infrastructure for air transportation, for runway and taxiway pavement of
which an asphalt mixture is usually selected because of the maintenance utility and the construction
cost. An aggregate gradation is critical for characteristics of mixture, but in Japan now same
gradation is used for roads and airports, so the characteristics of the load particular to airports, such
as heavy load and high tire pressure, are not considered enough. For the estimation of mixture
performance, such as rutting resistance, permeability and stripping resistance, several tests were
made in this study.

According to the results of these tests, the performance of the mixture of the gradation near the
boundary between lower limit of surface course and upper limit of binder course regulated in the
“civil airport facilities standard specification (Japan CAB)” is relatively good among mixtures. It is
necessary to take notice that tests are based on the limited aggregates. To establish more durable

mixture, it is important to investigate gradations of other compaction degree and aggregates.

Key Words: asphalt mixture, aggregate gradation, wheel tracking test, test for permeability of
asphalt mixture by pressurized water, standard and residual tensile strength test for immersed

asphalt mixture
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20mm & 13mmiZ KB & 528, EHEEETCH LN D
IF20mmAETH H728, RFRFHCITRRKREL20mm DR
BT A7 7 v MEEWERFOMRE L LTWD

2. BMHEIZONT

2.1 BRXEEHIR

TAZ 7 MEEWINC & - T, BRI EMRLED &
DESRHONITHONTIE, BERIRE ZFFEL T
23N
TIT=RNTY AL D L, RADBEMRIED & &
CRAREEZRT L bt D,

d n
()
WP HESIVEEBETLIEMEOET
MECxT o EEL (%)
d: »>2VEOKREX
D : FRRIFE
FKEICBWTIENE, 05 E&NDIZEREL, 20
BE, WXL 525,

=1

d
P=15 % 2

ZORUTIEES K &R IRIB B BRI AR 8 — )
WICEED EEBITERNTIHEL N b D LD, BIEN
Wik, 77 —0RXBBREIND 2 ENEL, ST
B (AREKBS) YOBREORAYOFEMRLIEL,
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-1 Ml EEEICR T 2 AR R E B b E
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21T 1
EAFE20mm
A550mm) | BREEE 2 E®%)
26.5 100 —
19.0 95 100
13.2 75 90
475 45 65
2.36 35 50
0.6 18 30
0.3 10 21
0.15 6 18
0.075 4 8

2.3 FAAIZHITBHE
FAAICREW T, KEMEZLTHVWLATWS
Gradation ® KL £ % F& -2 |2 /8 3. ACI150/5370-10G
Standards for Specifying Construction of Airports® ClL, F*-2
DEYEDLNTND
Z®H b, Gradaionl, 223 AN ELEICH BN 5 H
MRLEECH 0, Gradationlld, FEOEZEIZIZIH W W E
Z & T, Gradaion2 2 — MR B MK E TH D .
(Gradation3i%, L XUV 7E, v a /¥ —4EHWD G
DLEINTND.)

-2 FAA TR B BMRLE (AC150/5370-106° L V)
Percentage by Weight Passing Sieves
Seve Size Gra(ll:lliuu Gl':l(];lliol.l Gradstion 3
1 inch (25 num) 100
3/4 inch (19 mun) T6-98 100
1/2 mch (12 mun) G6-86 79-99 100
3/8 inch (9 mum) 57-77 68-88 79-99
No. 4 (4.75 mm) 4060 48-68 58-78
No. 8 (2.36 nun) 26-46 33-53 39-50
No. 16 (118 mm) 17-37 20-40 26-46
MNo. 30 (0.600 mm) 11-27 14-30 19-35
No. 50 (0.300 nun) 7-19 921 12-24
No. 100 (0.150 nun) 6-16 6-16 7-17
No. 200 (0.075 nun) 36 36 36
Asphalt percent:
Stone or gravel 4.5-7.0 5.0-7.5 5.5-8.0
Slag 5.0-7.5 6.5-9.5 T.0-10.5

The Engineer is only to specify Gradation 3 for leveling course, airfield shoulders,

and roadways,
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FIGURE 3-4 Examples of aggregate grading that is likely to produce tender mixes.
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£-6 B LUE-4~8 (T

ZIEIVE RORLEE &b L th# &

AT
/\ Sy L = N %2
=-6 ARCKIE (EE®EBHESE %)
N % A3BVED (mm)

REMER 265 19 132 9.5 475 2.3 18 06 03 0.15] 0.075
SEEs0 100.0 98.6 824 68.9 56.6 42. 8 32 1 241 153 8.7 58
EEWsb 100.0 98.7 824 65.4 49.9 35.2 26.7 20.5 13.6 84 58
EAWss 100.0 993 89.7 713 64.6 426 28.7 19.7 134 88 5.1

pl 100.0 99.3 89.4 756 60.4 313 212 149 10.5 14 5.1

Nsp: 100.0 97.8 736 56.2 40.1 22.7 18.6 154 9.8 5.6 3.9

D 100.0 99.3 89.9 718 65.8 486 395 317 19.6 105 1.0

Del 100.0 100.0 946 746 55.7 419 316 238 15.1 8.6 517

Nc2 100.0 97.9 76.8 64.8 545 418 31.5 238 15.1 8.6 5.7

B3 100.0 97.3 713 61.9 54.1 418 314 238 15.1 8.6 517

| E&Wfa 100.0 100.0 85.5 67.2 50.0 329 217 143 9.2 517 35
__ﬂﬂ 100.0 98.7 84.1 703 57.0 399 298 224 139 16 49

[ _"%f? 100.0 98.7 84.1 70.3 57.1 40.1 29.3 21.5 13.1 6.7 4.1
[ L& W3 100.0 98.7 84.1 703 56.9 40.0 311 242 155 8.8 6.0
[ J_@ﬂ 100.0 98.7 838 68.6 54.1 375 298 237 15.1 85 6.0
| B&f5 100.0 98.7 838 68.6 54.1 315 29.7 234 14.2 1.2 48
| L& 416 100.0 98.7 84.1 703 57.8 45.0 325 23.6 147 8.1 49
[ ‘lﬂﬁ 100.0 987 833 66.4 50.2 325 266 215 134 713 50
[ RESEME | 100 [95~10075~90] - |45~651356~50] - |18~30]10~21] 6~16] 4~8
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3.3 HERAE
(DWT RBRr

Bl ERE L= BB AT O T, #5E o EE 98.0+0.5% D
PN CHEER A A R L 72, WT iR o /B 5 E s L O
RERTIRIE TR - HBREEE ®) o [B003 &A1 —
VT X TRBEFE] L TfTo 2. KIRAGY
12D 3RCHEAMN L 7=,
AT EIZ OV T, 686N (JEHEE) & 1028N (&)E)
L L7 EBEDORBRICOWTIE, AT 2R E A A
JEHRA = N T X TREE (BE-1, 2) FHVTR
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(R-9) CH#EL L CEM L 9. R EIIER T 3
K& Uiz, &, AKorfafnE (ZERICHd 222 ok
DORFERER) 1%, JFHIE LT 55%L Ea EiEE Lz, #F
B O 98% & L7z,

HeaE
(EEZ100mm. EZ50mm)

: :| |- LB EIE

| H |

| .|gg=mﬂ st soLk |
N

| Yes
| KRS 60+ 1C/ 2451 |

BE-1 2R ES WT A (1

l KA (25 +1°C,/ 155 || '| AR (25 + 1°C/19%50) ]

V[ Emmmezo |1 Emmeosso) | :
et 4 ____________ L } _________________ ;
v

| muzgammsx |
-9 ASTM D4867/D4868M-04 D 7 11—

B9 MR ERERBIC SV TIE, TARETRE - 3R
HEE EEE D] o [B006 JEZGRER AL TS LM L.

FE-2 e Exis W s (2) )
4. HABRER

A1 T—I v LREEFDREMOMHEIR

KELAICET A~ — v v VRS RE L2 R-T, B-10
2T,

<= Uy VETEREIZOWT, & SR E A &
ORRMEIZLT U S BRECIEAR WS, IBEY s0 & ik L
T, REW fa OREEPFRIRVMEEZ R L.

5'5 -3 ?:!ZT"H:,R

(2) INEZ AR PR

ER L e~ — v v VEERIR 2 U CONEE KRR %
Fh L7z, RBRIE, TEETAE - RBAEE 9 B0O17TY
O TQEEMERED =) v IhEE-> TR 507
B OICHEIL L CHEM L2, KIRAMICOE 3 IR CREE L
7=, FEEDEEIL 98% & Liz.

(3) HEuE - PRy 1 2L R SRR
FEHE - G EZLR BRI, ASTM D4867/D4868M-04



F-1 RET A7 7L N&IC

BIFo~— v EIR

T —v LR
EEYiEsE AsE |ZEHEE|ZTEE
(%) )] (kN)
SEE S0 5.3 30| 11.08
R EYsb 4.9 27| 10.62
EEYss 5.7 34 9.57
EEWspl 5.6 5.1 10.52
B & Wsp2 5.0 41| 10.33
;B & ¥sp3 5.3 34| 10.12
EEYcl 5.2 31| 10.73
EEYc2 5.3 31| 12.75
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