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Yuji KOBAYASHI *, Junichi MIZUKAMI ",
Yukitomo TSUBOKAWA """ and Toru ESAKI ™"

Synopsis

To decrease the de-bonding between asphalt concrete layers which occurs in Japanese airport
pavement frequently, water content in asphalt concrete which might be cause of blistering, and bonding
strength between layers was verified. Furthermore, collection factor of Marshall Stability for thinner
asphalt concrete specimens (maximum aggregate size is 20mm) which is obtained from airport pavement
was also verified because the collection factor for road pavement material is used now.

As a result, following conclusions were obtained.

(1) It is clarified that rain water doesn’t permeate into both surface course and binder course of asphalt
concrete pavement. However, the water content of asphalt concrete is more than 2% in usual condition
though it was said the water content more than 1% might be cause of blistering in past study. To consider
the difference of air void of asphalt concrete, “Water Saturation Ratio in Air Void” should be used to
evaluate the water content in asphalt concrete because the volume of air void affects the water content in
asphalt concrete.

(2)As tack coat material in airport asphalt pavement construction, modified asphalt emulsion should be
used because curing time is not so long in midnight construction and bonding strength between layers is
not enough when normal tack coat (PK-4) is sprayed and cured for just 30 minutes.

(3)The correction factor of Marshall Stability for thinner asphalt concrete specimens which is obtained

from airport pavement is clarified.
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(2) 3 LT I B (B s SRIE D FIBE X
EREER IR R % U L T~ — o VR poo WRHNONT
Bt B4 J-16, & RBREE RO i 2 B-33 107, B . v
) } Wr: 72 ~—0OH&(4.5kg)

FERA LD L NIRRT AR, = H: 5 y~— 45 7om)

FUTERB I B 2VER LY 2mm BENSSARo7 D Nb : 1 5 9 5% ()

L SPERLERA L 27 R U L T & B B N REo%

) \ Vi /b NOBEREREE O 72 R o )
VY, BROGEITHAAERIC L 2 IREMOAHENEZOND.

E7o, ETALE L HEEITALE TIEEITIE O G N LEE

HUNSUS. AU EATIRATRIRIC 5 7 TS AR L (e
TNV EEZLND. FEEITHE cocce
|EE 5 | 888
(3) {8 2 D IELREL A H O EATRL AR R T
BB KIT 63.5mm ORI REER L L, 707 © SRR
S e P e B-30 REUHRBARAKRRAER
T, AHERIKE & AR ORI A E-17, 18, B
L= BRSO i 2 ®-34 1R, RBREEER LY, fit 4
B S Somm BLEREREAEE LT B DKL, ¥ BRIZIRE | 3
DFER TS 50mm LA TIIEMEDONT Y R RESLZEL WEIE2ER E
TWRWZ ERN5. v
kit %g
SMA S
T
(HEAT : mm)

B-31  SEERG R AR TR U & W i [
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ZEPET A7 7 /L ML O JE A AT I B3 BRI/ - K L - FREIL - 0

£-15 ~— 2 v VETERBRER ERNERBER)
e BRIET 27 7 L MEEW(20) HLRLEE T A 7 7 v MEA(20)
N =i . 0 L 0
iR | HBRE e LA AR = o
(mm) o %2 TE FE (KN) o 22T FE(KN)
&5 (mm) H (mm)
1 30.4 3.67 1 30.7 2.17
2 30.1 2.97 2 30.9 245
3 30.4 2.20 3 30.8 2.30
30.0
4 30.1 3.47 4 30.7 2.57
5 30.5 3.10 5 30.8 2.57
NS ) 30.3 3.08 S 30.8 2.41
1 40.5 5.32 1 40.7 3.92
2 40.5 3.97 2 40.5 3.65
3 40.1 4.70 3 40.8 3.97
40.0
4 40.6 4.55 4 40.4 3.85
5 40.8 4.57 5 40.1 2.32
DA% 40.5 4.62 NS5 40.5 3.54
1 50.3 6.52 1 50.4 6.87
2 50.5 6.70 2 50.9 6.07
3 49.5 7.42 3 50.5 6.47
50.0
4 50.7 7.15 4 50.6 6.05
5 50.0 7.57 5 50.6 6.97
S 50.2 7.07 ) 50.6 6.49
1 63.1 12.42 1 63.3 11.15
2 63.8 12.85 2 63.5 12.20
3 63.8 14.87 3 62.9 10.75
63.5
4 63.7 13.55 4 64.4 11.82
5 63.4 14.47 5 64.4 10.55
A5 63.6 13.63 A5 63.7 11.29
1 70.2 15.50 1 70.9 13.85
2 69.7 16.70 2 70.9 13.40
3 69.9 16.42 3 70.7 13.45
70.0
4 69.5 15.72 4 70.8 14.30
5 69.7 16.72 5 69.6 14.85
A5 69.8 16.21 A5 70.6 13.97
1 74.8 21.47 1 75.4 15.20
2 75.7 22.00 2 75.9 17.59
3 74.8 19.27 3 75.1 16.27
75.0
4 75.1 21.47 4 75.7 15.62
5 74.6 18.62 5 75.2 15.00
N 75.0 20.57 S 75.5 15.94
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25
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FHIEAs:

y=0.0072x>-0.3773x+7.9197

R*=0.9843

T BE(kN)

*

FHHEAs:

y=0.0038x>-0.0915x+1.4052

R*=0.984

Ch
A

10

v

‘0

7_
(&)}

d
__g/ﬁ m}
. n L]

FHEASREY
HHEASEEY

0

X-32

10 20

30 40 50 60

70 80 90

HEAEE(mm)

AR R O P (=P ERIEEAE)

100

25
o FETHEKXYER
o a0l & EEFEELVER
<
i
15
ix
Y
v 10 n
? |
Iy 5 "
»
0 1
0 10 20 30 40 50 60 70 80
HEAEES(mm)
X-33 FRBRE F o Lhik (GEBR G IR A)

R-16 ~— 3 v LB RS R CEBRG BRI LRUA)

L AT E FEEATILE
HREE — — — —
iR | REBRE e kiR | RBRE e
(mm) o %2 7E FE (KN) . 22T FE(KN)
&5 (mm) &5 (mm)
1 40.70 3.55 1 40.0 2.30
2 40.3 2.72 2 39.3 2.10
3 40.0 2.30 3 40.2 242
40.0
4 40.0 2.47 4 40.4 2.37
5 39.9 2.15 5 40.6 4.17
NS ) 40.2 2.64 NI 40.1 2.67
1 63.8 6.00 1 62.9 8.75
2 64.3 6.85 2 62.9 8.45
3 63.4 7.82 3 64.0 9.35
63.5
4 64.2 8.12 4 62.8 7.57
5 62.8 6.52 5 62.9 10.22
) 63.7 7.06 S 63.1 8.87
F=-17 HHGURE & HEAREOBIR (EBNERMGELA)
TRIET 27 7L MEEY (20) HLRIE T 2 7 7 L MESW(20)
TREE
(mm) S22 TE FE (KN) HIEfRER S TE FE (KN) HHIEfR %K
30.0 3.08 4.57 2.41 4.70
40.0 4.62 2.97 3.54 3.32
50.0 7.07 1.93 6.49 1.75
63.5 13.63 1.01 11.29 1.00
70.0 16.21 0.84 13.97 0.81
75.0 20.57 0.66 15.94 0.71
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®-18  FULEARE L IR OB CERGERRELER)

AELTALIE FEEITALIE
HREE
(mm) Y822 T8 JEE (KN) HIEFR %L S22 TE FE (KN) fHIEFR %KL
40.0 2.64 2.76 2.67 3.52
63.5 7.06 1.01 8.87 1.01
8 6
FHRIEAs: L o me
ﬁ e y2=0.0018x2—0.2765x+11.224 : ﬁ 5L S ,E, é‘gg% )
uacy O R"=0.9285 = u
Hﬁ“““““Q """""""" Mol 5
" HEIEAS: T 4L PSSP W
I y=00022x"-0.3212x+12.585 | wo |
™4 R*=0.9465 3l S \m
> 0 mHE7AIY S ol ,”””W\\FW,”W”
Y 5 EOGE b =N
:I v EETHE 'I n - \.\\\ ,
R S Y. O » | -
0 1 1 1 1 1 1 1 1 1 0 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 0.0 2.0 40 6.0 8.0 10.0
I— )L ER R E S (mm) Y=y LR AR S(em)
X-34 RSO L K-35 BIITHRE L B HARER O LhEs
=-19 ~— 3 v VEZTEEMIELREK (4) IR — i AR
JE & (mm) | 30.0 | 40.0 | 50.0 | 63.5 | 70.0 | 75.0 ATRRFT CIEBRLE 7 2 7 7 )V MEGW I L OHLRLE
HIEAREL | 4.76 | 3.17 | 1.98 | 1.00 | 0.79 | 0.74 T AT 7V MEAEWMOZNEIH LT EREE B
Lt % L7228, B CoORHEZZR L, WEEWI
L 2RBER AR L CHEREEZFEH L., £9, &
£-20 fHIEMRE R BEEVEH LR EZLTIL, REVEHL-REER
= NINGYN R AR (em) AR “19 (T
i (cm’) e B | BAT | AEEgE E%ﬁ_pmmhkmwnumx
238~250 | 2.93~3.08 | 3.00 |417| 476 (30<x<75)
R2=0.92
317~328 | 3.91~4.04 398 | 250 | 3.19
406~420 | 5.00~5.18 5.09 1.47 1.89 B .
(5) I IEAR %L D Lh#k
509~522 | 6.27~6.44 6.36 1.00 1.00 - o ) . ‘ B i
BRIV EH LD DR Lo fMESREk s, EEA
560~573 | 6.90~7.06 698 | 086 | 0.79 o - . ‘ .
99610 - e 078 073 OBEFRRIEFPH O P 2 FCE U= ERE e okt
- - - - - A %&-20, ®-35 (2”7, JEE 60mm LA _E T, 60mm
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HRABEPFEEL D ECGEIC, BIRSRERDH D
e BN ERoTe T, LTS EMNE
HEEMN LV B RERZLEVERLEBELOND.

5. #5am

5.1 XKHEICHT SRE

AR CILEAMCHBRMEAREL, 3 AMRKS®T
NIRKRIE TR BEDBDNIIZE A LRI LR
o F, HERAMEIOERFIZLDEENRREN LA
DRI & 72 o TIIAKS BRI E 2 VT35 2 LA
ZFELWnEEZOND.

5.2 EBREMEREICET HHER

WP IR A (30 A I L B HICHER
L TRBRAEIT, LFORBERSG L.

1) Zedk bR THFEIGRAAREICY, RET A7 70 b
BAEMOEERERTEEOETRG% E 2%)ICHE
LTkl L7 3, B 22k s K& W T 8963
SREE I < 7o Tz,

PK-4 12 C[ARBR G TR ARG 15 40 & 30 43 Tk
LT, MEICKE 22T T,

SRANE A HEIZ L 5 WA PK4 ZHWTITo -
2, BEISEWNIIEEASE NS, UL, &
WL TIRERHIRFCX b s 2 &S
BRETHIMNERD .

BERT A7 7 v FAANZ B W CIERRBR S A Tl
FREE 60°C & 80°CTHRERZ Foh L7223, K& 7R oL
22T I o T

REAHE T HEOENE LT, #OH, ~—F 7,

IN—v s, GO 4 TEEOWKREITo 7. 2F
BN~ —F% 7 OFRBURENE 722 T RNE OO
FETORBE~DEBEIITL AL EENST-. L,
TN—E T ORBISERATOLERDD LE
Zbhb.

FAESAT TRBR & FEHE L 72 N E MR8 £ (30 4y E)
2 & B REBUBEIT 2RI PK4 [CHANTWERT
A7 7V NELFID TN o T

SIBRIRE R OWMITERESE D &, I H8AA L7
WA PK-4 Z i L2 B A I A m T L2
DD, WERT A7 7V MNLAIEER LG EIE,

Fifi T T A EIG NI 5 2 E RSN

2)

3)

4

5)

6)

7)

5.3 YUY ILREEMERBRICEHT S|RE
ZEWERE FAMEHC X DA 2 O TR, 22 R IEIC A
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L7ZfIEFR L oo 7o, 728, AWFZETIE 30mm~75mm
OHEIPH TR % F2h UAFERR R 2 157-. A tkidm A
ONWTHERE LTV BERSHDLEEXD.

6. 5HYIz

ARFZEIZ LY, EEFHEECBIE T 5 ) < DO HIER
oo fcBZE2 D, £O—2L LT, MiLEMHN
i LW ZE R O TSR W, 727 7V MEAYE
Wz Lomnh EESEDEDIC, WERT A7 70 b
AAIOFERITDRATHD Z &, T LTETORRIF,
ERE DI T B3, BIRMERBRIC R DA RE 2 T
NHZETHE T AAERENRHDL L THD. 2HED
Xl T4 LW TosMETHRICBW T,
HWEDENRBDLNDT 27 7L NALKI % FERRE I
A9 52 & 2B, AFETIEHAL N> T
RNHFIHIZOWT, B b E T T FTFETH L.
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