13 2008 12

=R IE I DR GETHE T A IS T W3R

-

194-8508 1-4-1
2 194-8508 1-4-1

FWD DO0-D90

Key Word  repair design, asphalt pavement, damage, evaluation of structure, resilient modulus

NEXCO 10
NEXCO NEXCO
NEXCO FWD
10
FWD
D -1

FWD

171



120 150 200
-1 FWD
FWD
90
28
73
76
39
42
1500 7 7 1,500
5,000 5,000
0.400
0350
£ B T i9fE
€
= 0300 OEtREs
2 0.250
I]‘]12”0.200
€ 0.150
R
i 0-100
0.050
0.000
TR | FDK | EAVh | BIR | 2AVE | BDR | AUh | BDR | EAVE | BDIR | A0 | FIIK | 2AVE
=EIE | S il
EITER BHLER EITER B LELR
O7EREGAE (3485) CNETOIHAE (15030 R)
-3
-1 FWD D
FWD FWD
-1 FWD
-2
49KN 20 -3

172



0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
T e

RETE
HRKS

K=t #HE DO (mm)

KEXE 5

DO

&Kzt &HE DO (mm)

0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

(7-5%0)

D180 mm i M 180-200 mm
0200-220 mm  [0220-240 mm
M 240-260 mm [@260mm LA L

B the - ik

-5

100

W 180 mm K% (0 180-200 mm [1200-220 mm| |
W 220-240 mm [@240-260 mm M260 mmilE
1
AU AUG FR AV K AU FITRVN FIR
BRI | TR B BRI B | R
EF | samL ETES ET | semL
BE hEE BB
-4
0.5
0 4 As
~
=
£0.3
0.2
0.1 D90-D150
0
0 50
-6
-4
2)3)
200mm
DO
DO
7:3 9
FWD

173

DO

&)

D0-D20

200

6)7)

200mm

3)4)

DO




0.40 ---X-- REE 2000MPa, Asb 1000MPa 040
=ERET 035 E --X-- RZ[E 4000MPa, Asb 2000MPa 035 BEE AR
10cm y e —X— % £[E 5000MPa, Asb 5000MPa ‘ - p
Asb ~030 Tu X ---©--- £ 5000MPa, Asb 5000MPa | _ 030 A8 - EieE R
15cm ¢ E 0.25 C& KX --6-- &/E 8000MPa, Asb 8000MPa | E g5 240-260mm
~ AR —O6— FREE 10000MPa, Asb 10000MPa| ~
020 F=Fa S Wo20
Subbase Q015 e «%0.15
25em *0.10 ——= To0
) X Subbase 500MPa .
ey 005 M 5 Subbase 1000MPal ERER IOOMPa}\;‘T 0.05
ﬂ%ﬁ o0 0 5‘0 1(;0 1;0 200 o0 0 50 100 150 200
100MPa o —fiE (om) B (om)
-7 -8
0.450 T T T 3000 T T T
EHEESE r SR AR
0.400 A A AR EIL R [ A AR E DR R
EITER . 2500 ETER
__ 0350 A ‘ < ‘ ‘ ‘ o \ \ \ \
£ ot - 3t 4w RE
£ o300 . 1) X 2000 HERL (EZE) |
2 Y | axERE® 2 o & BRI (E)
\ C L ‘\‘ LENIEE]
g 020 RN XTI RENEENE | | L KR RERRRERE
8 2 1500 <
#y 0.200 A | | | W ~, | | ‘
< . FEXBEREE & b FRIXBEERER
< o150 ™. ||4,000-5,500&/H £ 1000 | \Q 4,000-5,5004/H
+~ iy +~ 2,
b - "~ H I
1% ly = 3103600 ] ® 500 | |y= 451240009 " T
005 || RZ=0.1576 B Ll R2=0.2579 }
0.000 * * * 0 L * * *
100 120 140 160 180 200 220 240 260 280 100 120 140 160 180 200 220 240 260 280
FAI7ILEBES (mm) FARAI7IVEBESE (mm)
-9 -10
-7 25cm -7 -8
-6
FWD GAMES
©)
90cm
-8 -7
-9
DO0-D90
-7
75cm  90cm
20cm
-7 -8
18cm -10 D0-D90
D0-D20
) D0-D90 -9
20cm

174

300



WIEf-t 2= D0-DI0 (x107°)

3000

2500

2000

1500

1000

500

0

T T T ‘ ‘ ‘ 3000 T [ [ [
[ |y = 14319¢ 00145 3R ETEG [ |y = 1431900145 3 ETER
L R?=0.4414 X TR - PR R 9500 | | R2=0.4414 - ﬁa‘!‘ﬁﬁ-fuﬁﬂﬁﬁ
) T A SOUEEL
x O ®E 1 X 5000 o X DYy | |
N A BB S « A R 577
o xramEEnEEE | D % - b Lk
O K - L =
x X SFEWRA 81500 -
\%\ r *‘Hg X A
JiN -
— & ‘E,woo g—
';_Z_§\ Fox ¥ ‘-_ﬁ_\ A A
H - L 500 A A
= \ﬁ s \\_
100 120 140 160 180 200 220 240 260 280 300 100 120 140 160 180 200 220 240 260 280
FRAI7ILEEESE (mm) FRAI7ILNEES (mm)
-11
[k S —— I —
1800 | y = 4315.2¢ 0008 EXE-EMLER
| R’=0355 Al | | Ee R B
‘?91400 ; 0
51200 \
2 AN
2 1000 -
8 \ AL
ﬂéi 800 ~ - =
f; 600 | - RIEEEL Wty \XA&‘E%\
H O RE % BT
¥ 400 [ AHBHE = =
X FR77 IR FE AR [ )
200 | mhRE-EMER
100 120 140 160 180 200 220 240 260 280 300
FARAI7ILEEES (mm)
-12
-11
DO0-D90
-5
D0-D90
-11
-12
D0-D90

175

300



MR

1 B
6 -2 A
2 B
A
MR
MR
-14 3 MR
MR > MR
3 4
) A
MR
> MR B
(€D)
-13 MR
MR
A
MR MR
-2
FWD o o
(@]
O
(@)
(@]
8 MR 7000
= soo0 | [MH:EEEDAE] [ [mAE uR
. 5000 A L
0.1 & o .
735N = 4000 ‘a v
. | . N J
< 3000 A . O i Q
4 AN )
-4 ) 2000 F & - o
100, 250kPa] 1 5 1000 %
375kPa 15 0
60 AARE-RIBX  O:ARE-HE O:BER
4 10 =< 24

176

-13

MR

1800 &~
1600
1400
1200
1000
800
600
400
200

WIEf-HE D0-DI0 (%10



1800
& 1600
o
% 1400
§ 1200
8 1000
800
600
400

200

WELhHE

0

@
-15

®)
-16

4000
BHLER - SHEE- AR A ABRIS-RHIX
y = 853.73¢'E706 D ABER-HIB X 3900
R’ = 0.5448 O BEHR 3000
Z 2500
g
2000 O ABR#R-Hith X
A ABR#R-RI X
1500 ® B
1000
200,000 400,000 600,000 800,000 1,000,000 05 10 15 20 25
2 (MR+[EE) MPa-mm 1ZHETHIRE (MPa)
-14 FWD MR -15 MR
MR 2.0
18 O BEER (ARR-1HIX)
16 DZEEH (ABRE-HHX)
~ * RETH(ABS-1HX)
S 14 B {EEER ABR-HIBE)
MR o2
p]
B A " 1.0
H
0.8
-13 0.6
0.4
0 1 2 3 4 5 6 7 8
MR ZEREEE (%)
-16
H
D0-D90
D0-D90
D0-D90
MR
MR
200mm
MR

177




D) ,
: pp.171-176
2004. 12
NEXCO FWD 2) ; )

pp.1-7, 2007. 12
D0-D90 3) : ,

pp.179-180, 2004. 12

4) , ,
, 25

,CD-ROM 09P09, 2003

5)
N0.460 V-18, pp.41-48, 1993. 2

6) FWD , 8

3
7) : , ,

Pp.73-79, 2004, 12

ASTUDY ON DAMAGE EVALUATION OF ASPHALT PAVEMENT
IN THE JAPANESE EXPRESSWAY'S

Keizo KAMIYA and Takayuki KAZATO

For the purpose of establishing a repair design method of asphalt pavements for the Japanese expressways, an efficient method of
damage evaluation that does not need core sampling was studied for development. According to analyzing FWD data and sampled
cores near the falling point, deflection difference (D0-D90) divided by asphalt layers’ thickness was found practically distinguishable
from safe layers to those damaged. From materials testing of the cores, it was also found binder course mix for porous asphalt is to be
with higher resilient modulus and splitting resistance.
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