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Synopsis

In Japan, asphalt pavement has generally been recycled since 1980s. However, the recycling of asphalt
pavement now faces new problems. The problems are the decline of the repetitively recycled asphalt properties,
the incompletion of recycling method for porous asphalt, and the unestablishment of use to pavement of waste
materials, etc. This Report is divided into discussions of three types of research. The first is research to develop
recycling technology for pavement materials. The second is developing technology to recycled waste from
sources other than road pavement. The life cycle environment impacts of these recycling technologies were also
evaluated.
Key Words: Asphalt, Rejuvenator, Recycled pavement, Recycled porous asphalt, LCA, Environmental impacts,

Green house gas, Molten slag, Scrap tire, waste plastic
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CIERHtRI SR & LipnoTz,
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INTRRE LTz, IRERAMLERICRE L Cld, RE< DT TE
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~20) | BB ErEaEE) SRHCZ W D, 2o

c) RARMPDREEREAL

JPRESRA CITIRA B LT, FARSSHAIE LT, THA
JK. TE'=TK, FL— Ml A MR EZHNA
T 7 EREEL QD AR O AEE DN &2 A —
H—be TV inbERb. 37, 5.38 RS LT,

TODE A T ORI W TR LTz,

#=-5.34 B\t —XA

r—A1
) K et
v | PRI L VSRMIBIESY) | AR ORERR)
R IR 134 C AR | PATITRR IR AL | VARITIR % Bl
Py 5 %
SR TIEAT D | T AT S D
PB4 C I | PGy 2 4 CIRAE
i
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0 R

Q) BROEEE - RSV DEEEFNETE
a) FHEEMODFE=E

FABM ORI ~OR IR~ 72, RO
ST TMEE 15em FJEEAE 15em & Ui, SEE DM
BIL 10 FL L, 10 S EREOF T Z1TH) b L
Lic, ZO%&MEETNVERETOSRM: (F&-5.17) 25
HEEMOTEEEFRNTH L, £5.30 0L Ik
77

#£5.35 FHEEMOFEE

HH BOENHE B fi#
BRI > AT
i 1,767,000 e R B
PEAES 3 PRI
e 530,100 m/ ) e

b) ARSI DEEES

IIVEMA T 7 OAFERIT, —RFEE OYET R &
(ZBRT D Z LD BiffEHE R E A VW TERD. 36 DL D
\ZERE LT,

#x5.36 JIBFMRASIDEES

e O 5161 J7 by [EERAEA A CERR 17 RS &0

e OHEHIFHAT LI07g/ A+ A AR 1fE2776 TTA CERR174E1 A1 H) X9
BEAMIY e 4202 73 by [EERR R CER 1T AR 2 LY
BN ORERR Y HAT Wig/A- B AR E2776 TN CERRIT4ET A1 R) XV
Z AR 658 T3 by BRI PR 17 AR 2V kY
R IR ik 350 7 by [EBREEERIE CEARLT AR kY
A T g 27t/m’ 25 7 OHNE~=27 1 2 XY

£-5.37 BEER (F5X7) BbFnRESE
[REL
EE HHIE T 3.500 kWh
&R 800 kKWh/J)Kt
JSRTE] 20 L/JKt
FEHA) A K 12 kg/JKt
T UE=T K 1.7 kg/JKt
XL — LAl 1.3 kg/JKt
AL 7.3 kg/JKt
FHK 2.5 m®/JKt
PeH 2B 5,000 Nm’/JKt
BEAK 1.0 m*/JRt
TRIK 90 kg/JKt
2F 7 0.9 t/JKt
A—T—eT VT fE

#&-5.38 MM (REARD BRUFORA®

F[REAL
JSRTE 250 L/JKt
& RS 1,100 kWh
EE 250 kWh/JKt
A HK 5 kg/JKt
X L— hAl 1 kg/JKt
+ A | 13 kg/JKt
K 2.5 m’/JRt
P~ & 8,000 Nm’/JKt
HEK 1.0 m®/JKt
FEIK 110 kg/JKt
AT Y 0.9 t/JKt
A—J—e TV E
d 7o—

RIEICED | BEHIK, FIWEA T 7| A Lok
ke, 7r—C L7 bO&B-5.19, 5.20, 5.21 [T
97, B-5.19 1IHENIK 2 Tl sy L. R34 C
W & Licra T, B-5.20, 5. 21 1L TABEAIKITAT
WAL ZATV, T IRRA 7 713 TR TR
L9aTh o,
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BEHN IR R3 RHR0SE
in 5,920 t in 59,374 t
m’ 26,988 m®
R out 6098t R4
R 10 % HE 2.2 t/m°
EE (AR, FL—MED)  0.03 t/[Rt
—ARBEEEY BEREER BERNFE IR BRI
in 493,298 t in 53,276 t
m’ R2, 31,339 m’
out 606,083 t out 59,196 t out 53,276 t
m’ m’ 3133%9om* | + L ____m__
AQ  1,500,000A BEANALIR R B A FRE 90 %
FREf 1,107 g/ A-H 901 g/ A-H HE 1.7 t/m’ /IRt
in 112,785 t
ml i
i
I
|
0.9 t/[Kt !
0% i
) | EH I
R10 =bin 662,625 t
265,050 m®
out 662,625 t
265,050 m’*
BE 25 t/m’ ERIRER (B - EHRE) i 570 km?
Ri 0 km om R6 0 km om ERRE 3.1 %
R2 0 km 0m R7 0 km om k== 10 4
R3 13.5 km 26,988 m* R8 13.5 km om RBE 15 cm
R4 135 km 31,339 m° R9 13.5 km 0m
RS 0 km 0m R10 57.6 km 265,050 m’*
®-519 #—X1IzBlF5H570—
BERNTR IR R3 RN 5
in 5,920 t in 10,934 t
m’ 4,970 m®
R out 6,098 t R4
m
R 10 % R8 R 2.2 t/m’
BE1E (AU, FL—HHI)
0.03 t/ Rt
—ARBEEY BER AR BERNFE IR BRI
in 493,298 t in 53,276 t in 4,795 t
m’ R2) 31,339 m® m’
out 606,083 t out 59,196 t out 53,276 t Re | [out 4,836 t
m’ m’ 31,339 m® 2,845 m*
AB 1,500,000 A BERALIR R B AL ERE 90 % MR 0.09 t/ [kt
FREf 1,107 g/ A-H 901 g/ A-H HE 1.7t/m* RS BlE (2 AUk, FL—HF]) 0.0086 t/ &t
9 EE 1.7 t/m*
FABRIEEE 2359
in 112,785 t in 53276 t 47,948 t
m’ m’ R7 17,759 m*
out 52,743 t 47,948 t
m* 17,759 m*
BE 2.7 t/m’ R9
2359 0.9 t/fRt
ORE 0%
REH EMFIA
R10 in 666,176 t
265,050 m®
out 618,228 t
247,291 m’
HE 2.5 t/m A & BH (B ERE) i 570 km?
R1 0 km 0m R6 0 km om pErEES 3.1 %
R2 0 km 0m R7 0 km om it A5 10 &
R3 13.5 km 2,772 m* R8 13.5 km 2,845 m’ RBE 15 cm
R4 135 km - m R9 13.5 km 17,759 m*
RS 0 km 0m R10 57.6 km 247,291 m’*
-5.20 —R2IZHBI+H70—
BeEIFRIR R3 RENSIE
in 5,920 t in 12,040 t
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R out 6098t R4
R 10 % R8 mE 22 t/m’
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0.03 t/[Kt
—REEY SEHIIEER EEIESA TRBRTRIK
493,298 t in 53,276 t in 5,860 t
m’ R2, 31,339 m’ m’
out 606,083 t out 59,196 t out 53,276 t Re [ [out 5942 t
m’ m® 31,339 m® 3,495 m*
A0 1500,000A BEANALIE R B A ERE 90 % I 0.11 t/ /Rt
[REL 1,107 ¢/ A-H 901 g/ A-B #E 1.7t/m* RS Bk (AU, FL—HFD) 0.014 t/[Rt
B 1.7 t/m?
259
in 112,785 t in 47,948 t
m* m* R7 17,759 m®
out 53,808 t 47,948 t
m’ 17,759 m’
HE 2.7 t/m’ R9
2359 0.9 t/fRt
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BEi5 SEMFIA
R10 in 666,176 t
265,050 m®
out 618,228 t
247291 m’
HE 2.5 t/m’ AR (BERE-EHE) i 570 km?
R 0 km 0m’ R6 0 km om’ BRRE 3.1 %
R2 0 km 0m’ R7 0 km 0m’ MAEHR 10
R3 13.5 km 2772 m* R8 135 km 3,495 m* B 15 cm
R4 13.5 km - m R9 13.5 km 17,759 m*
RS 0 km om R10 57.6 km 247,291 m*
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A () m’/yr 530,100 512,341 512,341 i TR ETE
257 m’/yr 0 17,759 17,759 E—4 7 L — X 3.1m 54 L/EFALA
WaEE t/m’ 2.5 2.5 25 e S |PEH AXIRAL < & S
25T I Vi 27 27 27 nor ??ﬁf MK 10~ 12t 0 Ulﬁfl !
Wit i B (L i) Uyt | 1325.250] 1.280.853] 1,280,853 ZAY 7 Wk PR R 8720t 36 L/l i
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o HUET (REZET)

1345720 OME A = 1,800,000m” < 1,580m%
=1,140 H

o MR (Tekiz., HErigT)

1133472 0 O A%=1,800,000m = 1,110m’ A

g) BREICHEITHERAEEE

TR 30T D ETRIHE BRI OV TR, ABIKE L
FIEEDFRANORDT, 726, BREEAMIFHALIZFE
SEHRIER D ROTFHNLE AWEANH D720, 14
BEAHNTELTWDEALDH D,

S —_ SR S Sl =

#5411 BAREBICHITAEREES
== br—A2 fr—23 -

R kWh — 42,620,904]  58,603,600)

KT i L — 1,065,523] 13,319,033

AR kg - 639,314 266,381

TUEZT K TH — 4,076 0| HiAli451 /kg TRt

FL—hl kg - 69,259 53,276

EAR T - 3,345 5,956| H4fi8.6 1" /kg T &5

JHAK T — 42,088 42,088| Hii316/')/m’

ek TH - 9,057 9,057 WAl 17019 /m* T i F

Ty ik (v KB kWh — 47,949 47,949

h) SETHEICEOIREEE

BAE T CRHEEIE, PR T, bRt <
FREIY: ey - e sl w NI 3
RIS, T—HTL—F n—Fu—7 JAYu—7
R 1REL, IO O TR AUEEL RS 42

r—A1 r—X2 R PTe—
N i NV % PR fr—
BRERGTER) | WL [ [ Gasals | 27 a0 | i 1,622 H
WM | ) mtt | mk | B
et (B) t 1,325,250 1,280,853  1,280,853| 57.6 km
277 (Bi55) t 0 47,949 47,949( 13.5 km| o — 4 e afrs] 330 2 B 23
R Rty 35) t 59,374 10,934 12,040] 13.5 km| §_5- 44 E%ﬂﬁl(\j'a Hé%ﬂvﬁ%i (i:t/EE)
B 2 b e = lr—A2 r—2A3
e (B) L 4389,228]  4,242,183] 4,242,183 R AL [ b | 277 (B | <77 GRFLD fii%
257 (5153 L 0 37,221 37,221 — DRV | it | e
SRR > : T—HIL—H L 236,736) 236.736) 236,736
JK (i 53 55) L 46,089 8,488 9,346 — =
&3k L 4.435317]  4.287.892]  4.288.750 o—Re—37 L 1315200 131,520 131,520
—= 2 2= — IAYe—5 L 157.824 157.824 157.824]
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7L R—H 36 15/IK Tt 8 IFfi
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ey | NEREERE | BEBAHUD | REREE
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5.4.2 REBERRECOER
(1) AR FRE S DR

PRI D I & DO BRI AR EALIT, JEMAL-LCA
DIEZE W2, 2TV ik, [ENEREERFZEHT
DR SN TN D EZSHEBIRIC L D BREE AN T —
477 (3EID) X VR $fE% vz, &5 47
Az T,

(2) AR DR BT

BRAPGOEANT, STIR P & BEICRE LT, R
-5 48 |l AR, 7ok, TR CIIEmAL 145 & R
DN ETUZ DV TR STV 503, BN
\ZHVT DRI E, ILRETES L OSPHIIZRE ST
% H DM 98%FLE Tih~ 7= W12, NSO IE A
e,

5.4.3 JIFMR TV FIASHEDREERENEE

FERE COMEA R, T IFA T 7 AR
LI E OBRBEAN RZHE LT, fER%E%FK-D.49 |TR
T, ZOREFE TNV FHERERL LU CO HRHEIC
DONWTEIRT 5 ER-5.22, 5.2 DX H 27 o7,

A1 Er—R2 3EHIET S L LK —R,
CO, HEHE L BITA T T REEITH DD E G RO TR E
<. BV EDRID = LI LA EL VIZH K
TN DIZ BEROREARM BN KRE < pofe, T —
A 3T, A7 7HEC L D= X —8, CO, HEHE
Wr—RA2 LT 2L EHY . PEIC LA 2F 7
BEEOBRBE AR OE S DR ST,

1.40E+09

A7
B e
O ALy
O ik (i)
AT

1.20E+09

1.O0E+09 |

8.00E+08 [

6.00E+08 |

TRLF —H(MI/yr)

4.00E+08 |

2.00E+08 |

0.00E+00

=21 =22 =23

B-5.22 IRILF—ENHEHHER

7212 L. B ORIIC 47> Tid, kA5
IR L TR, THIOWZEIC L5580, S#ii~D
B OISR OFE L 70 EDEHIT S AU TR
WOT, ZIHOFHlNTA S & 9 1272iu, £73E9
FHIZ 72 B FTREME S 8 5,

F-5. 47 BAEAEICAVDEMOIRES R EAL
ik —ht | COPRIRE | SO [NOXHEH B | SPMAEH] it it
M) | (keCOp | (ke-SO) | (ke-NOY | (kg-SPM) .
AR kg | 3.89E+00 | 8.59E-01 | 1.55E-04 | 2.72E-04 | 5.00E-06 | fik6)
TrE=T K T 6.34E+02 | 3.77E+01 | 9.60E-03 | 4.51E-02 | 3.50E-03 |3Cfik24)
FL—hl kg | 0.00E+00 | 3.44E+00 | 3.34E-03 | 4.67E-03 | 5.05E-04 | fiik6)
AR TH 5.51E+02 | 1.11E+02 | 1.88E-02 | 1.85E-01 | 7.00E-03 |iiik24)
Fik T-H| 3.77E+01 | 2.22E+00 | 1.63E-03 | 2.46E-03 | 2.70E-04 |3Ciik24)
HEK T 9.09E+01 | 5.99E+00 | 1.43E-02 | 6.22E-03 | 1.27E-03 |3Lf#k24)
2,
#=-5.48 HBRUNIZHITHIREARIRENN
v —ft | COPFHIR | SOMRHE [ NOxHkH B | SPMyH & g
(M) (ke-CO,) | (keSO | (ke-NOY | (kg-SPM) e
Faid m’| 2.49E+02| 2.55E+01| 4.80E-02| 5.48E-02 - iios)
ezl m*| 1.15E+02| 1.17E+01| 1.16E-02| 3.74E-02 -
#549 HHER
a4~ | COHEHE | SOHEHE | NOxHEH & | SPMBEH &
(M) (kg-CO) | (kg-SO) | (kg-NO,) | (kg-SPM)
WeAi 236E+07] 1.20E+06] 1.09E+02] 4.41E+02[ 1.93E+01
AZT 0.00E+00|  0.00E+00|  0.00E+00| 0.00E+00|  0.00E+00
AL AT 2.01E+07| 142E+06| 4.33E+01| 436E+02| 4.94E+01
T Ly 221E+07| 1.87E+06| 1.64E+03| 2.75E+03| 3.02E+01
dfiik (gal) | 1.70E+08] 1.19E+07| 3.65E+02| 3.68E+03| 4.16E+02
j>a 228E+07| 1.16E+06| 1.06E+02| 4.26E+02| 1.87E+01
Sz 436E+08| 2.13E+07| 2.90E+03| 9.12E+03| 2.75E+02
A2 AT 2.01E+07| 1.42E+06| 4.33E+01| 436E+02| 4.94E+01
F ALy 4.07E+06| 3.44E+05| 3.01E+02| 5.07E+02| 5.56E+00
Bk (ki) | 1.64E+08|  1.15E+07|  3.53E+02| 3.55E+03| 4.03E+02
e 228E+07| 1.16E+06| 1.06E+02| 4.26E+02| 1.87E+01
AZY 1.03E+09| 5.93E+07| 4.36E+03| 2.04E+04| 1.48E+03
=23 T 2.01E+07| 1.42E+06| 4.33E+01| 4.36E+02| 4.94E+01
FARALSy 3.13E+06| 2.83E+05| 3.29E+02| 5.29E+02| 2.78E+00
% (i) | 1.64E+08]  1.1SE+07| 3.53E+02| 3.56E+03| 4.03E+02
8.00E+07
B A7
o et
O f Aoy
O % (IR )
600E+07 HEBEEMET |

4.00E+07 |

COHEH Fr(kg/yr)

2.00E+07 |

0.00E+00
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