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ASEAN Association of South-East Asian Nations | B 7 > 7 5 [EH A

B/P Business Partner EURAN— h

Bina Marga | Direktrat Jenderal Bina Marga SEN D)

C/p Counter Part B —rN— |

CMFRB Cold Mix recycling by foamed bitumen TWREF 2 — A N X AR
R7 A7 7L N

CTRB Cement Treated Recycled Base T A NP A SRS

EIA Environmental Impact Assessment BRI S AT

HMRA Hot Mix Recycled Asphalt BAMBT 27 7 )V NG

ITB Institut Teknologi Bandung Ny R TRRE

IRI International Roughness Index BEZ 7 A fad

IRMS Integrated Road Management System FERE A B S 2T A

IRODCO Integration Road Data Center Operation | &7 — ¥ & o ¥ —&EH OHA

JICA Japan International Cooperation Agency | MSZATEGEN  [EIES Sk

KADII PT. Kadi International BiHE R &=t (B R A — |
7 —)

KOICA Korea International Cooperation Agency | &4 [E E S

M/M Minutes of Meeting it it ok

MoA Memorandum of Agreement AR E

ODA Official Development Assistance BB R B

PDM Project Design Matrix A= ZE N7 Nk (Ve d NV
7 A

PMS Pavement Management System Bt~ R A N RAT A

Pusjatan Pusat Litbang Jalan dan Jembatan 1 FEHFZE P

RAP Reclaimed Asphalt Pavement T AT 7 ) NBEFEY)

RAMS Road Asset Management System HETEZY bR A L R A
T I

RENSTRA Rencana Strategis R S |

RPJMN Rencana Pembangunan Jangka ES b -] R

Menengah Nasional
SNI Insonesian National Standard A v RR VT EFERE
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Thailand Thailand
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m Vietnam !
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0 0.2 0.4 06 08 0.00 1.00 2.00 3.00
Expressway Density (km 1000 population) Trip time (hr/100 km)
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4—2. AEDKRRABEORBHRVOI—7T 14 VT HEE
(1) TiEHRER
AKRTOBHET 27 7V NEMOGRBOHRB Z A PR TIZEM LGEa, BET X
7 7V MEMOFERTEIL. A2 R U7 2R TIIRMO 10 43 THERKI 195 77 ton, 20
- H CHEMIAY 1,167 75 ton, 25 - H THRIK 1,458 17 ton DFFENRIAEND, T OFFE
I, 77 2 MR 100 B2 DAEFERENIC Y2572, 1 EPEUEICREY L2 2 JH O %
AT %,
(2) HREEER
Bk, BT A7 7V bEM T LS TV EFTZFHET A7 7V MEMICEE #2552
EERBELTND T, YHOBEILER LHFEELITHOERIETHY, EITIEB/P THD
KADIT #t~DFAET A7 7 )V FEMORFEEZHEEL TV D,
(3) BMEMEFORKR
AV RRYT TEHE EFHAETIEST 7 FEHAETIECL DT A7 7L b U S A 7 VEARH
FERELTWDLR, HET A7 7V MEMO IR LR, T A7 7V MEMED Wiz
@mw%&Kmﬁofw&w Flo, THIOBRIZEW TS, BT EAND T T o~ OSLHIY
FT HIXBEN =350 o 0 . BUR TIIEA TR TE TN D
(4) HERMEEEF
BRTHEOBMENTH D KADIT +HE D JVIX, HAFMEZMBVLEESSZ Lk, F
EEMEFRSE D, MU BAERM 4 BT 2 KADIT DT X7 7 v b AT T b
(BB U, KADIL #3fAET A7 7V MM 2 ET 5, FAEM OIRTANS TG
lton 729 210,000IDR (7 1,642 ") ZAEEL T\ 5,
(5) R#H - ERMORETE
JOEHREE I, FAEEMIL IV STHEZEL., FR0 OFEM. BEF a— A FARMANCE L

1 JICA L— |k 2018 4= 3 HFf (1IDR = 0.007822JPY)

xvi



TIZKADTT AL 5, FAERMANCER L Cit. 4> RRL TEMICHR L TN S,
AANSEIAT S,
(6) 47 - FuBiRSTETE
WRoe - ARE - JRBRET R 2K 6 IR T, 22 TIET 7> Mok - AR - JFORHEE
S A 208 L7, SNT R 2SI S A5 D78 2019 AELIE T B T-th. FikET A7 7L R &
P ORRFEE 2019 42775 & L, 2019 4EIF4ER 7, 500ton DIFEAARE L, R4 1K R & HIR
L 2024 4EIZ4ER 90, 000ton Z k524 23 ThH 5,

#&6 BRST - A£E - RHHREERE

HE 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
BRFERHE
F/EAH ton | 0] 0] 7,500 [ 15,000 | 30,000 | 45,000 | 60,000 | 90,000 | 90,000 [ 90,000
AEEHE
FAESH ton 0 0| 7,500 | 15,000 | 30,000 | 45,000 | 60,000 | 90,000 | 90,000 | 90,000
(B3%) BE=x 0% 0% 5% 10% 20% 30% 40% 60% 60% 60%
FERRERE
FAEBH ton 0 0| 3,100 | 6,199 | 12,398 | 18,598 | 24,797 | 37,195 | 37,195 | 37,195
BUEH ton 0 0| 4,524 | 9,048 | 18,095 | 27,143 | 36,191 | 54,286 | 54,286 | 54,286
7 A7 7/~ ton 0 0 302 605 | 1,209 | 1,814 | 2,418 | 3,627 | 3,627 | 3,627
FETINA] ton 0 0 11 23 45 68 90 135 135 135

(7) UXZEtE (k. LR, RTEE—REEE)
IV OFRIL G 23 71277, 2019 ENLHEAT A7 7V SAMORGEZ BT 5
2. 2020 - F TEHIRGEEEN D 72 < BEFIRIZ~ A T ATH D, WoeHEmone iz
2021 FLARRIZERFE L, 10 4F BIZIZAERIKY 4, 860 T ORFEFIE AL FHETH D,

KT BHEANDERIXZEE

AL 5 H
H H 0 018 019 020 0 0 0 024 0 026

5 0.0 0.0 5.7 11.3 22.6 34.0 45. 3 67.9 67.9 67.9
5t _EJRAM 7.9 7.9 9.1 10. 2 12.5 14.7 17.0 21.5 15.2 15.2
ey 7.9 7.9 7.9 7.9 7.9 7.9 7.9 7.9 1.6 1.6
) E 0.0 0.0 1.1 2.3 4.5 6.8 1 13.6 13.6 13.6
5e_ERAFIZR -7.9 -7.9 -3.4 1.1 10.2 | 19..2 28.3 46. 4 52. 8 52.8
W& - — s B 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
= -12.1| -12.1| -7.6| -3.0 6.0 151| 241| 422| 48.6| 48.6
2 AN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HENEH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BE R -12.1| -12.1 -7.6 -3.0 6.0 15.1 24. 1 42.2 48.6 48.6

4—3. EifA&E - BEXT D2
(1)%%%%
FRFFERIHEESND E VR AETVEK 6 IR T, MEICE 28 KEmMFEIL

xVvil




4L EICRD ) EWO R BT 4 7 VR MORHlZZ T 572, BRETITRH{E
TAZ7 7N MEMOBIERLE L TE VR ARMT 2, ERRRE 6 Hi7 5 R AhE g T HH
GCRAET LT A7 7V NEFEW AL - RE - AL, IV BAEM 2L L CBE
BT D KADIL D7 A7 7 )V NEAET T > MG 5, KADIT AHic L v ®RiE SN D FHAET
A7 7 v NMEMEBIHOEE EERERSTOE R a A~ RE L TN, ZoR T, FR

T3EM D KADTT #H12kt U CHET B H1T-> T <, YmIIFAFTH OMBVLEE H3¥ 273

Ly FERIICIIT A7 7V MEAETZ U b2 2 RHO TH & LTERT 2 2 L 2RE LT

Do
RREERESRS
A
HEH. Xth BE | BEaH
e;lgii§§§§§§§ s | | X5 UERO#EE
1
- R PT. KADI (B/P) ERHEDOEE
BRI S gl (5 £ S H ORISR, [P ——
EHHE) AEBEORE
1
(e !
; w BE| | BEEH !
‘ Hjﬁ\u\EEé b *ﬂ”” s i RAP
HE v
AEEH
i iiei—
(BEEMOIMAILIE) il
; --------------- ;Enl/-'--;j::lt:;-osgl%;j:l:--é i;; \\\\\ ;ﬁfgg)i;{ﬁfﬁ
P> promh : Y

iR R THEEH
R SHBETE

M6 ESRRETIL ()

(2) BRR7TYa1—L

BEEER

(O} 353

ANEFEDO AFLSINC LI L 705 SNT FBREHFICIE, 2FEBOE=F2 Y I RREIZ D
778 2020 4F 4-5 H £ CHEM A2 24 4725, Interim SNI BB 2T | FEf =% VU L 7 L7
0. JEBPIZERTOHEE L X — 2 BT 2 & TAEFEED ANLABINTE 5720, 2019 4E 4-5

HENOS AL~ 7T v "OB#REZHRA 12 BT T,

xVviil
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miIREDE T HKHKXEesHH BRIE
B IRECEMAN - EHESWET
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XIX

AV ER T EDRFEZRRE

> BERESRFEOLRE
P HAERBAFETE (2015-2019) TlX, A1V F R 72 L DER
4 QARITIETA) DR LICKDABEREDOAEHEBIFTLY
BN AVTSE ﬁ*%ﬁ@#"li;ﬂéﬁkb\_Lo'CL\&L\

> TRORXBERS
JRMELRD =R @A — /N —
LATENBEESATEY.,
EBRICEEDIILERENTE,
TROXERENBHIHEIN TS

“‘.
| P
"44-" .\

A—N—LAIEICKYBREHLI-E

ESNTLHODAEEXRUHAFFSINSIHNE

HEZXELTIR
ODAE X TR -EIIFX

BAET7RAI7ILNEERL-gE

H /M1 3R D B if - B

> FARI7)haL ') —rEEREYZ & AL TEIR R S S
{INETHEBEINTWEZRI7ILMaV S —NEREYS

FUSHEHFERICIYIAISE ST RI7ILMEBESHE,

HEICAWAILETIRMIREERT S

BAREECESL-ERELHERLVREIEERMTE
BEd D

PMS(BHETROAVN AT L) EEALE-REG#IEE
HC&Y, ERESFSHIAZAMOHEIEZR NS

PR BREGHERNICSIHE - T -HFEEEORIREMRORE. BREMBERNOBE. FIREBERMTOBAIEDE M

BADHNEEDE DR X R

> PRI7IVNEZYBFARMTEAVRR O TERNTRESE  ERORFEREIRELTRRIE T
> BRESERMD/INIEARRTROMBHANBIELTOK(TRIZILNOBLE, fHE-EIEERUPMSD/ v —I1L)




[T L &I

FEH
T AT 7V NEERE A TE R U TR BRI ER AL EAR OB B 2 R EIA (s
A4 : Feasibility Survey for the Pavement Recycling Technology with Asphalt
Wastes)

REOE=R

AV RRTT I, ASEAN e RO A E[EH L2625 ASEAN OFZETH Y | 5
ROAATANOERZ, ~ T v W E b EE g FASEKE O BEIAE L, ([
EORZETARE G T VT RIKORE L BRI R TH D, IHFIXBIRILE L
NEFHZ AR R 2 RH L, W7 VT~ D G20 A 23— & U CEEEGE TORE
IR L TETEY, KUEEEIRCR SRR &7 U7 e e OCE RS2 O E
2t LT HREMAYICEL Y fHT e BB A ATV D,

BUE, A ¥ RR T BUMIE T HIEZBRAFREGHE (2015 46-2019 4F) &5 L Tk Y |
BIRBRCTH D MBS L TREREE i (7 7) T, A FXTTENOARY
M DREIE L BRRRED BROE R DB E DO, FERAZE - Wiitid%E oD
i Ot T OPLEE TR OFAFEENOHEREE (X774 87 1) ke EYx
A FHEBEBROUGEICERZBE N TS, AdF¥E - ERATEHERR R ORI E
(RENSTRA 2015-2019) T, HEEEF >~ b U — 7 #EEIC L 0 FEE - TEMBOREE
SHET D720, ERBGER 2, 650km, AEHEE 1, 000km (Fd) . EFKSCE 3, 073km %
EEEICHIT T D, Y Y UMBEFE Y 3> (2013-2018) T, [AEEICHIEER o
BAEMEIE L RERBOT- DDA 7 T8 T\ 5,

BRERZE, 4V RRIUTIE 1,000 Ad7- 0 OE a0, 02km FLEE T,
100km & 72 ) OFELFBBIREREIAS 2. 7T REFICTH D | o7 U7 3 E & i 25 & %
BB X OTRAFBICRAIRAERA > 7 7EESEN TR Y, ALFEE - BEREES
EERR TIXEERELE & ICEBERE OIS EE 2> T D, HRAFRL A
LTI, 3R MEIRO 7= D122l A — S — L A THEOREIZL Y . ERKICEENT
TRV ITROZCGELRENE M SN TND,

HASHERTE CIT, BRIHE X, ZAUETOHRMFAELZELC T, 1 FxX
ST TET AT 7N DY A 7 RFIPEEI N TE LT, 7 A7 7V MEHIZ
X D@ a A NRERERSCEED B DR (— =LA TE) B—EiciThd
NTWEZEEIERE L, 22T, R TET = A MEIBATEE TooZe et L3
AUDTEERUE AR DRI LV A RR T OFRIBIZEERT 272912 0DA FEE 7
KL, SENIZORTBERE L U CEBAFMRBMEREZ E T 5ICE > T 5D,
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FHEDEH

A ¥ FRTT OMITHRFE L HIRE O 3 327 7 4 ©F ¢t & 9 BRI L.
N - ERETHERBRZ DY o2 —3— K (LU, C/P) il LT, 1EEK
A 27 TR S E D~ 2 A MHBTRED DL A 7R R BRI S BN 2 JA T

BH12@ 0DA ZHTE A BRI & T 5,

SEXRE - ik
AV RRTT Yy UM

2017 4F 4 /1 28 H~20184F 6 JJ 29 H

AEFEHR
TS, 4 S B
YR
BE W (I FRT PR YA 2L R R | MR T
AV MU AT AL
BB T
i w | PR R T
Bt 7 () SN T - R R T
wa R G | AT IR A b —
ODA 3451 HE
VR B GRR) | U Ao IR TN b
Bk R ORR | BRI E R T - R | AR b
B R— (Eh) TAZ 7 RS A T2 &4 7 — k
SE B o) | Ml RO AS FoRT A2 TBA
B B (BR) | EEEERE A

xx1







F1E XRE - tAORFKRERE

1—1. WRE - HBEORHEE
1—1—1. BX0&EHE (AR T4ET1)

A v R T OTHIEZF R EHHE (Rencana Pembangunan Jangka Menengah Nasional, LA
T RPJMN ) 2015-2019 TiE. HEKALE DA > 7 T L v ELo#EN (2275747
1) FWETLH L THAFEZRBSEHLZEZHEBEL TV,

KRR OBIZEEE (2015-2019) 1285 & BRI 7% DA > FR 2T ORFKREIC &L
DE—XVE—T a3 AHEMK B%HOTEY, 2095 80%LL ENERKEZN—R LT 5
B Lk & e o T d, S HIT, 2025 FOIEKKASEEIT 2015 £ 5 5N 5 Z & 234
FENTRY, EERY U= On ERFEE > TN D,

BUEDEMA 7 TR ERL & K 1IRT Lo, MEE Dl TIEA v FxT T
131,000 A&7V OEHGERBEEN 0. 02km FLE T, 100kn 7= D OB BN 2. 7 B
MTHY, BFHEELLOTRAEIFICARRIRIER A 7 7805 ASEAN D THENLTE
V. EOWRES I DR,

WHBCHE Tl IE R BT R 2015-2019 (235 1F B AZ @A > 7 T AP HL 1, 340 {5 USD
(¥ 15 JEM) @ 0% MBI DRI B LB /NI E 2o TR Y, AdFEE - ERAETEAE
HRRTITESTE L & bIGERERE OBEATE L 72> T b,

i | | | Vietnam
W Malaysia
B China M Indonesia
Philippines M China
Thailand Thailand
M Indonesia mMalaysia
| Vietnam
T T
T T T
0 0.2 0.4 0.6 0.8 0.00 1.00 2.00 3.00
Expressway Density (km /1000 population) Trip tima (hr/100 km)

L s ASedE - ERAEEEERR R 2015
1 7UTHECRT SEmEEREE () LFEBEIRRE ) ok

HFIZBEZATS &, AREOMZHIETHLIEY ¥ VINIE, A > KR T OMOH Tl
HAADEN 4,600 TAZRAZTEY, BERY Y DX EH - ARy UEFED, Uy v
IR OBEFERFX & L GEFEFEE bE <, B OLRBENICHOEERMNTH D, LrLE
DH, BEREEZ T X AT HHTHEOBEEEEEIIZ L, Y Y VINBIFORED 1 2L
LTETLNTND,

1—1—2. ERAVISDELREMH
A2 KRR T OEBEEIERDUL 5-6 FIRREICE EE TR, £ LITRT Lo, EiE
OWREN 9EILL ELELTWDZ LIk L, JNE « TEORREIX 5—6 BIREICE E > TE
D, HEZEOIT Lo TnD, HGTEKO—FE LTHEY vy U ORNEZEE 1 IR,
F72. 2013 HE~2014 FOMRFFIEEIC LD &, AV RRXUTEBOME I 148 HED



FBL T8I T 7 ENT WA, ZOEKA > 7 T OEILE WL G D /|1 2
ZRIFTD, EA 7 T ONEN FICITHIFEROUEEIC S B 21T TV BN H
%,

# 1 HEEOIEE (2012)

=& LBl iRl

% km % km % km
B 58 22,360 32: 15,756 32 121,444
= 331 12,671 29: 14,014 23 86, 134
— B R iE 6 2,371 18 8,670 22 82,372
KER 1S 3 1,168 22: 10,638 23 86, 455
Total 100 38,570 | 100; 49,078 | 100: 376,405
BEREEES 8% 1% 81%

HE  AHBRLAERKD

BE 1 Yy UINORELEE K

LAAH CITER EMEM OB GrR#MHZE - EKS) bEER->Tnd, A b
B O 7= DIz 2l 7 A — " — L A TIEOBBNZ L VIERICEER 2 DX ) REENTE -4
R, MROZELEPENIINTWALEFTHEL, aRxI T4 BT 4 2T 5 RERER L
B o TWNWD, A= N"—L A TIELITRE LT A7 7V MO BIZH =727 A7 7L b
JEEMTT25Z L THIET A2 TIETHY, MilEZEEVIRTZ LT A7 7L NERFEAER
D, 7ATZ 7))V MHENR SN TWRWEKE &7 A7 70 MlZEmIZBRZER AT D,

AV FRIT OZREHMIEE LI, K 2 1R77 2010 4£D WHO OF — & Tik, 42,434 AT
ELTEY, HANICRTHLEZVWED 1 2ER>TND, T HDOAGAEFO L RJFIK O
—ODGERBRUNE ENTE Y, Ei L EROERZEOERREN TS mNTICRAE LisE
B OGO N IR & 72> TN D72, BeEBE LIERKRA V7 7 OHIZ L 5 FRIN
VETH D,



Tiongkok
275,983

Brazil
43,869

Nigeria
53,339

X 2 MROZEESIEEE (2010 42)

1—2. LHARREICHEET SMARE. BER. 7%
1—2—1. BERHEE
BURF D RPJMN2015-2019 Tl HUGBHIE 2B BUR O — DI 2T, ERRR EDA 7 T3

fHlcLVELOaxs7 T o7 0 2B LGB L TN ZEEZHELTWS, AdH
¥ - [HRAETHEBRR OIS EE (Rencana Strategis . LLF RENSTRA) 2015-2019 Tl
EEAR Y N — 7SI L0 FEYE - TEMBORBEL IR T 57010, ERBEETH 278 JK
BT (K)2.15 JKM) ZFF B L. JERREGK 2, 650km, AERER 1, 000km (Fd) | 18 EKUCE
3, 073km, HEFFE PR 47, 017km 22 BRI IS 26T T 5, EREOWEE (BAFE7-13808) 13,
201212 91% THHT-H D% 2019 2 8% ~RESEHZ L2 BELE L, HFEKTIX
500 kmDUFEIZKET HE LTS, o, Y Y VINBIFE Y 3 > (2013-2018) T,
[E DOBUR & RIARIC HUs i OB S PR E & R IR DT O DA 7 T 2 i T b,



1—2—2. FRI7IL L)Y AU ILEEER

EIFRR OBIFEE (2015-2019) R OVALFYE - EREEEKESE 34 5TlE, 2
M, REFERR X ORI S EREERERLER 7V —> « u— ] O#ftExiE->TH
0. BEEMOMH] - U2 — A0, ZRF— - fEL - K7 EOBEIRORR G K OERR D
RENTWD, EIE LT, TAZ 7V RIHA 70 BIRTOT A7 70 hEMORIEIZ
LB, BRORR EOFEBNPHRE SN TN D,

ZIBiE, TAZ 7 b U A ZVFRFEIZET LM ONT, T AT 7L Mo«
JE B L ORI T TR 2, M 3IRTEoic, 7A7 7v Miligkix, RKE, EE.

BN DR SN D,
_ =® (FA 77l FEEW)

2m (PRI 7\ bEEW) “
g =%

TSR

WS E

e (EihE)

Fipes

il —fRMEEAN BART A7 7L ME A—2X—=T 80
X 8 T A7 7L MO

ANFEFRE - ERAEEVIERITAR N OERMSEIT (Pusjatan : Pusat Litbang Jalan
dan Jembatan) ~DO b7 U 7 TIE 2018 FIZEKEHOT A7 7L NI YA T )LDA 2 RFR
7 EFEH I (Indonesia Nasional Standard : LA F. SNI #Fik&) OfigZ2 2 L T\ 5 &
DEZEZHFTND,

EETIE, TNETORRE LT, 2007 FEICEE SHEERER SIS TT A7 70 B
BAETZ b 1LE (FAVR) REASNTA, BARHIHET 27 7L MEM OBLG R
PERMENL CERMP ST ERYFFEIIE T LT T FRFHI R o TV oo Z Lk,
HA L L TIRAWE D Oma A el o, ZOREBRNS, AV KXV T TIET A7 7L
DOV A 7 VEETE A ML LW iES T2FRNRE L T\,

2 EAET AT 7V NEMIZ. BABM., Bret. EFa—A v, BAERNALR EERG L TEESR
DN, BE LT AT 7V MEMBFTEDOREZ S50 KO ICHMEIORGHREZRET L Z L,



BHE 3 TAZ7NVIHAETT b (KA V)

WERBOT A7 70 b U YA 7 VIHRAL ST Y BIFE 3 FEHO SNT B MFE T 2
(£ 2) B, HAET AT 7V MAMO A FREL DO LTy V=T RRR LTS
2 E MBI KIZIEE - TUHVRUY,

Zoftis, LHEBIGORRIERZER T HRICT A7 7V NEFEMRZEOE EFHIND
FHIRD D, MR Z ST 72U Yo 7 AL LTUIAER ST,

#£ 2 HEiegl =7 A7 70 Y Y A 700 SNI B O E

SNT JEA% W
CTRB o WETTAT 7V NEEWEFAT D HIE
(Cement Treated o T ATV REEYICERA L FNEIRS LT, EREIRAZUE
Recycling Base) T 5
CMFRB e WEMA, Y7 MHEOWMETY YA I VAR

(Cold Mixture Form | JRILL7=T A7 7L MTT A7 7 /)b MEEMZIRS L TH

Recycling Base) e AWIRES

o TARIZFNINEERILTHIET, MENMETL, HIETDH
T A7 7 )V NEEFEY) L DRGNS FTREIZR D

HMRA o UHA 7KL 10%FEEE

(Hot Mixed o I UNBAILKBUVYA IV

Recycling Asphalt) | e  UHA 7 NVEHOBRENRET, BEDOT AT 7L }‘§2L7

FJUMNEURE LT LOERMER UEMOLD ) YA 7 V)3 A HE

1—2—3. ERMHBFEERE

2015 FEDEMIRIFOERNC L B L, £ SITRT IO, AV RRU TR 4 07
M@ﬁ%ﬁ%@\ﬁﬁ(ﬂﬂﬂm.£W@lQM)%¢%ﬁW\ME(%A%m.£¢®
10. 6%) ZJNERF, #5778 (346, 294km : KD 78.7%) ZRSCHiZr E O HIG RN EELL
TW5,

AV RR 7 OEEOHERFEEIZE L CTEnoT 1992 FICE A SN 7-a a0 E BEFL Y
A7 I (Integrated Road Management System, LLF IRMS) & FRENA4HE~RI AL FY
A7 I (Pavement Management System : LA F. PMS) DIERH SN TE 7, LMLLAERL, A
VF*V?TiLﬁﬁ$ﬁ®ﬁﬂﬁ%<\@%ﬁiﬁﬁ%<ﬁﬁbf%@ L EE G Y
DORED 05 T2 OFELL EIZEEEOLER R, BEFO PUS Tik, Z D X 5 e fES Ol
EEIT 2 MO HE TE R0 2D \ﬁﬁﬁﬁﬁ%%ﬁﬁﬁﬁf%f\%ﬁ%%&ﬁ%@%w




EEBRAMEE S, —HOEEEDN G RV TIEE BICERIRENE( TS, S
NS TAUTBARR OMEREE F T Tend, REDE T D LIEREERO LR ZH 12,
EEHMEFFE I o A M@ D, JHUCED ., BERD THEHARICENY | £ 1 OEKKELE
ARILD LD IZINE « THIEDOHERFE BBV DN TR,

WA, IRSICBEDLAZEK Ty b~32U A b3 27 A (Road Asset Management
System : LLF, RAMS) & U9 PMS 73 18 f#AlF D Balai & MEIEH 5 B R o0 5 i /o
WCEH SN TR, EEET 71 AF6%# (International Roughness Index : LA, IRI) 72
EORIRNOPFAET — 4 | BEREREERE, ZBEREOT —2 %AW T, FROEEKAHE
HESLTREROREITIFEM SN TS, RAMS OEMICBWT, EERFE LTIEA > Fxy
7 RO EE O CTEIENEN & DU TTREEVT 21TV 20 A, BUK CII 7 544 /) B T
RAMS JEM ZJtE & L CTRREZITT-o TN D728, MBFEERZ /o0 TEZZ@EET
ZDHREIHIBT T E o & W ) BRERRIR 2 FF o T D, 9 W o RIS RHIG T B AT,
R CIXE2ERO PEE D OF PRI e AgileAssets EFEENDH/27/2PUS V7 ~ T
=T HBEAFTHY . 20184 4 HHHEY ¥ UM CRERIERA NG SN D TETH
BHo ZHVETOPMSIZEET AHENRER 41ICFE L DD,

Fo, TOMOBEETHE LT, PUS D ANCHERT —Z BNHHIcEE I ThRn
TEMFFLNTEY, BERFELE LTUIT—ZOIE, EFEICHLIEN LTV H#tTh
Do BURTIE, A v FRITENIZ 4 BOREMIRIEREINEAINTND 2N, 18 DHLT
AR E T 3 EEOKBEREOFEICHN OGN TNEDIFZD I HD 1 BOHRTH 5,
HEAFZEFT S IR E A 2 BATE L TV D2, EROL e EHERT 5 - 0I5 @E
REHEENE L TR, EHEEHFEHO AR S TORY, 1B OBmEMREE
BT T T R TOEEORIEICKIGS TE RN, £ < QUG R CIEFEORER# S %
HWT IRI OREZEITH->TCWD, A%, HEHIND AgileAssets [IZBWTH ., B MEREIE
HR EOFNERIIED LT TE 228, KImKEBOFIAITE = (R ORAEHE
B) ICBE LT H#Thoro T, EERFE L CHrMERAERZ BN CIAT 48
72N EEZ TV D,

F 3 AV KRV T OBEKHERFE B O

X5 BHE JE K R HEFFE B O 2L

EhE | PREUT 47,017 km | o HUGEE(H R AL T RAMS Z3EH L, 8
(AIFZE - FERE (10. 7%) BEARAEFH SO T RO E TS
EA EERE) o HHEMRAEIX IRI ZFHA 2 2 & TR

o [HEE2KOERKIRELZE L THEE
LS DOES#EAL L PMS |2 B 72— 2 DN
N

MaE | PN 46,486 km | » PMS TOEBLITEX TR,
(10. 6%) o [HITOD PMS DFEAFEIT 2012 - T, TH
AR T2 OARFE IS FEfil S AL TUNZR

HihE | 5 BRI (R, 346, 294 km | o S ORHANME
) (78. 7%)

B IEEEOH M : Indonesia Road Sector Development, 2015 4F 10 H, 1BEKHAE



£ 4 AV RFRVT OBEBHERFEH Y AT AOEE

IH B TRMS RAMS AgileAssets
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for Utilizing Japanese Technologies
in ODA Projects
“Feasibility Survey for the Pavement Recycling
Technology with Asphalt Wastes”
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Republic of Indonesia
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Sugawara Industry Co., Ltd.
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1. Purpose of the Survey

A survey conducted to examine the potential use of Japanese companies’
products and technologies for Japanese ODA projects. The scope of the survey
includes network building and information gathering to develop ODA projects.

2. Concerned Development Issues
(1) Road Development Plan

Local development is raised as one of the priority measures in the
government’s National Medium Term Development Plan (RJPMN2015-2019).
The government is planning to improve the connectivity by developing roads and
infrastructure to promote local development. According to Bina Marga’s
(Directorate General of Highways, Ministry of Public Works) strategic plan
(RENSTRA 2015-2019) a road-related budget of 278 trillion IDR (18.7 billion
USD) has been set aside for 2,650km of roads, 1,000 km in toll roads, 3,073 km in
road repairs and 47,017 km of road maintenance. West Java’s Government Vision
2013-2018 also talks about their plan to develop infrastructure in order to
improve inter-regional connectivity and economic growth.

Looking at the current situation, 50% of the budgets to develop infrastructure
1s unprocured, while construction costs are also regarded as a problem.
Additionally, Table 1 shows the damages to state and city roads (about 40%) are
an obstacle to smooth local traffic flow. Furthermore, ramps should also be

repaired for safety reasons.
Table 1 Road Pavement Condition (2012)

National Road State Road City Road
% km % km % km
Good 58 22,360 32 15,756 32 121,444
Normal 33 12,671 28 14,014 23 86,134
Minor Damage 6 2,371 18 8,670 22 82,372
Major Damage 3 1,168 22 10,638 23 86,455
Total 100 38,570 100 49,078 100 376,405 e
Road Length Ratio 8% 11% 81% Picture 1
Source : Directorate General of Highways, Ministry of Public Works Unpaved Road in West Java

(2) Asphalt Recycling Policy

An asphalt regeneration plant has been introduced in
the project that has been managed by a national
enterprise since 2007 as shown in Picture 2. Recycled
asphalt has been of low quality and high cost, because the
mix formula of recycled asphalt was not standardized and
the plant had an inefficient design. From this experience, picture 2
government officials in Indonesia have the impression of ~ Asphalt regeneration plant
asphalt recycling being high cost when done in Indonesia.
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(3) Road Maintenance Policy
Indonesia has IRMS (Indonesia Road Management System), but due to the
reasons below, maintenance costs are high and state and city road maintenances
are delayed.
a) Monitoring is only done for newly constructed roads as older roads that
need repair are not priority.
b) Lack of planning is causing them to be busy with emergency treatments,
as conditions for unrepaired roads worsen.
¢) Repair costs are done cheaply as an initial response, but does become
expensive over time as roads worsen.

3. Products and Technologies
(1) Product and Technology Features

As Figure 1 shows, proposed technology is pavement recycling technology.
This technology includes asphalt regeneration, paving and maintenance using
the regenerated asphalt, and PMS (Pavement Management System). This paving
technology will offer paving cost reduction of 10-20%, lead to roads without
ramps, promote maintenance cost reduction of more than 14%, and lead to a
steady supply of asphalt waste.

Visualize the road damage level based on 3
—Planned maintenance and stable
acquisition of recycling resource
—Reduce maintenance cost (14%) (DAsphalt Regeneration

Asphalt Regeneration Plant
-Reduce the usage of newly generated

asphalt (40-60%)
-Reduce the paving cost (10-20%)

/ \ - Stable acquisition of asphalt waste from @

‘.-ﬁ..*

Technology

@Paving-Maintenance
HCIESEY (Visualizing data) Technology
Bad

Visualized damage level on the

DT Pave using optimal asphailt

-Road without ramps
@BPMS *Chose an optimal asphalt depending
(Monit(;nng the road on the condition (ex: amount of rain
condition) and cars)

) —O—-—~Q,_ ' Analyze the road condition
Mea;ﬁmg M{\:asu‘rr}s -Crack
Flatness Crack -Flatness

*Rutting

Measures
Rutting

Road Surface Measuring Vehicle

Figure 1 Pavement Recycling Technology

(2) Product and Technology Specifications
Specifications of a proposed crushing plant and recycle unit is shown below in
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Table 2. The crushing plant will be procured in Indonesia and the recycling unit
will be procured in Japan. The equipment will be utilized to train engineers and
experiment with recycled asphalt standards. Additives will be also procured from

Japan.
Table 2 Product and Technology Specifications
Product Capacity Type Quantity | Price (JPY)
Crushing plant 80-100 t/h batch 1 unit 20,000,000
Recycle Unit 30 t/h continuous | 1 unit 40,000,000
Additive N/A - 6,000kg 1,150,000

4. Survey Outline

The F/S was conducted from April 2017 to June 2018 in Indonesia. Activities
and results to prepare for the Official Development Assistance (ODA) project are
as follows.

(1) Pavement recycling technology
a) Asphalt recycling

The conventional hot mix asphalt recycling in plants has been implemented in
Indonesia but was not dispersed widely due to high costs compared to virgin
asphalt that made from new materials. With asphalt recycling technology from
Sugawara Industry Co., Ltd., an additive made in Japan makes it possible to
recycle not only aggregates but also bitumen, and achieve a higher recycle rate
than the conventional method. Therefore, the expectation is that recycled asphalt
is paved at a lower cost than virgin asphalt, if the asphalt waste recycling system
1s developed by the government.

Quality test shows that the recycled asphalt produced in Indonesia by the
joint venture of Sugawara Industry Co., Ltd. and PT. KADI International, meets
the existing standard of wearing course.

b) Pavement construction
Though the local road construction companies have access to advanced paving
technology, such companies do not pay much attention to quality control (i.e.
temperature control of hot mix). With regards to paving costs, the necessary
number of workers to pave a unit area of the road in Indonesia is much more
than Japan. Therefore, the paving technology of Sugawara Industry Co., Ltd.
contributes to quality control and paving cost.

¢) Road maintenance and management

Although PMS has been installed in Bina Marga since the 1990s and another
system named RAMS is currently operational, the system has some operational
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challenges such as difficulties prioritizing the budget allocation and addressing
the shortage of accumulated data. Bina Marga has a policy that they consign the
operation of monitoring road conditions to third parties (private inspection
organizations) so that public monitoring vehicles are not necessary. Taking into
account the above situation in Indonesia, it is realistic to provide software
support rather than hardware support (such as a monitoring vehicle). By
providing monitoring data of recycled asphalt roads to Bina Marga for highways,
it 1s expected that the effectiveness of asphalt recycling is verified and
disseminated by the Indonesian government.

(2) Knowledge co-creation program in Japan

To understand the current situation that more than 90% of the asphalt wastes
are recycled in Japan, 5 trainees (i.e. 4 trainees from Bina Marga and 1 trainee
from State Polytechnic of Jakarta),who are familiar with road construction,
visited Japan in November, 2017. Outline of the knowledge co-creation program
schedule is described in Table 3. The trainees learned about the advantage,
system and method of asphalt recycling technology that is being handled by the
Japanese government through visiting asphalt recycling plants, national
mstitutions, and road construction sites.

Furthermore, one of the trainees made a presentation about the trip in the
seminar that was co-organized by Bina Marga and JICA, in December, 2017.
Understanding and credibility of Indonesian participants about this technology
were also improved by explaining the merits of asphalt recycling.

Table 3 Outline of knowledge co-creation program schedule

Contents
oNfumber 5 trainees_ (4 trainees from Bina Marga and 1 trainee from state
trainees polytechnic of Jakarta)
Period Nov. 12th to Nov. 18th in 2017
Activities Places
* Road construction sites Kesennuma
Nov. 13th | ¢ Infrastructure in Miyagi .
*  Sugawara Industry city
Nov. 14t | ° Asphalt recycling plant (flow from collection of Kesennuma
) asphalt waste and regeneration to shipment) city
* Introduction of the standards for pavement and
Nov. 15th asphalt materials at Public Works Research Tsukuba city
Institute and at a private company
Nov. 16t | ° 1I\flltlr(.)duc‘cion of asphalt proportioning test Tsukuba city
. oving to Tokyo
*  JICA courtesy call
Nov. 17th | ¢ Visit of popular infrastructure sites in Tokyo Tokyo
*  Follow-up meeting
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(3) Seminar

A seminar on “Future Project for the Dissemination of the Pavement
Recycling Technology with Asphalt Wastes” was co-hosted by Bina Marga and
Sugawara Industry Co., Ltd. on December 12th, 2017. Major topics included
expected ODA project, introduction of the pavement recycling technology in
Japan, pavement technology and experience in Indonesia and training program
in Japan. 111 participants attended the seminar (i.e. 87 from Indonesia, 8 from
Japan and 16 seminar organizers). At the end of the seminar, a survey
questionnaire was conducted and answers were obtained from 38 participants.
The results are shown below.

v' More than 95% of respondents expect this project will proceed to the next
phase (verification survey).

v' For the next phase, most of the respondents expressed interest and highly
recommended “Establishing specification of recycled asphalt for wearing
course”, “Training staff and preparing manual for asphalt recycling”,
“Establishing RAP collection and distribution system” and “Holding
seminars of asphalt recycling technology for general constructors”.

v' There were also some comments that requested more details be provided
such as “how to select the additive for asphalt recycling”, “details of
income and expenditure” and “how to install asphalt recycling technology
in rural area”.

5. Proposed ODA Projects and Expected Impact
(1) Proposed ODA Projects
a) Title
After the completion of this feasibility study, the following phase for ODA
project, ‘Verification survey for the pavement recycling technology with asphalt
wastes’, will be implemented.

b) Candidates for counterpart positions
Bina Marga is a candidate as a counterpart for this project. Pusjatan
(Institute of Road Engineering, Agency for Research and Development, Ministry
of Public Works and Housing) is also candidate that would serve as a support
agency.

c¢) The outline of the ODA project
The ODA project consists of three activities (i.e. technology verification of
pavement recycling with asphalt wastes, its technology transfer, and its
dissemination) to achieve the project’s purpose as shown in Figure 2.
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Output Activity

L 1-1 Transport and install equipment
1. Verification 1-2 Prod N led asphalt and h ’
-2 Produce the recycled asphalt and test the quali
Verify the manufacturing, . Y P . . quality
constructing and maintenance 1-3 Conduct pilot road construction at national road

cost reduction of pavement 1-4 Monitor the condition of the road paved by the recycled asphalt

recycling technolo
yeling 9y 1-5 Evaluate economy and superiority of the pavement recycling technology

2-1 Evaluate the skill level and prepare the manual for the pavement recycling

2-2 Transfer the pavement recycling technology (Train 10 instructor at Bina Marga and
2. Technology Transfer Pusjatan)

Establish a sustainable (1) 1%t Program: Collection, storage and crushing of RAP
environment for pavement

nd . . . . .
recycling technology (2) 2" Program: Quality control, regeneration, paving and monitoring

(3) 3" Program: OJT (Karawang, and/or Japan)
2-3 Evaluate after the training

. o 3-1 Hold periodical steering committees with stakeholders
3. Dissemination X . i . .
. . L 3-2 Run a seminar on introduction of the pavement recycling technology against stakeholders
Disseminate the superiority of

pavement recycling technology | 3-3 Examine a business model to promote the dissemination of the pavement recycling

technology

Figure 2 Outline of the ODA project

d) Overview of relevant stakeholders
The relationships of relevant stakeholders (e.g. C/P candidates, supervisory
organizations, private companies) are described in Figure 3.

Ministry of Public Works and Housing

Bina Marga (C/P) Balitbang

(Directorate General of Co—' (Agency for R & D)
Highways) operation

Advice Report

Technology

transfer Balai 6 — Sewo Pusjatan

Sugawara Industry Co., Ltd. P — (Project site) (Laboratory test)
Project
Implementation
Support

Run a seminar and
Trial road Shape and disseminate the technology

Outsource X -
construction | Additive Test

Bina Marga (other areas),
PT. Jasa Marga and Pt. Jaya Konstruksi etc.

PT. KADII Bandun
= (National Highway Construction Companies)

Consultant (Business Institute of
partner) Technology

Figure 3 Relation of relevant stakeholders
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(2) Expected Impact

Compared to newly generated asphalt, Indonesia can reduce up to 54 million
IDR/km (3,999 USD/km). Suppose 102 km can be paved per year (plant operation
rate of 60%), 5.57 billion IDR (409 thousand USD) in costs can also be reduced
per year. If applied to 2,650 km stated on RENSTA 2015-2019, cost reduction of
145 billion IDR (11 million USD) is possible. Payout time is calculated to be four
years. From the information above, asphalt recycle can accelerate road
construction (connectivity), reduce inter-regional discrepancy, and offer balanced
development. Also, local people will experience increased safety, smooth traffic
and fuel efficiency.

6. Intended Business Development
(1) Business model

Business model of Sugawara Industry Co., Ltd is shown in Figure 4. Firstly,
Balai 6 in Bina Marga collects asphalt wastes from road construction sites, and
manufactures recycled aggregates by crushing them. Secondly, the joint venture
of Sugawara Industry and PT. KADI International heats the recycled aggregate
and supplies them to KADII’s asphalt mixing plant. Finally, KADII manufactures
the recycled asphalt with the heated recycled aggregate and uses such asphalt for
road construction works or sells it to other road construction companies. In
addition, Sugawara Industry Co., Ltd. offers technical assistance to KADII.

The asphalt regeneration plant was constructed at PT. KADI's Karawang site
in October 2017. 30 thousand tons of asphalt were planned for production, which
was enough to pave 34 km (width of 7m) of roads. Road condition will also be
measured by using the monitoring car owned by Pusjatan, and the results will be
provided to Bina Marga and/or the local government as input data for PMS.

Road construction
companies

Recycled e 4 A

Payment Asphall,:;:"
New Aggregate, Additive lTPayment et
2

1
Lz ! Promoting utilization of
oo Payment ! the recycled asphalt
1

Bitumen, etc

e

- el erooion [
Sugawara Industry Co., Ltd. [E—— (Manufacturing and Selling/Paving 2.‘.‘.‘.‘.‘.‘.‘.‘.‘:.‘?.
of the recycled asphalt,) Order
Dividend Road repair .
Dividend Heated work !
\@mem T Recycled | | Recycled I RAP
Investment Aggregate ), | Aggregate \:/

Recycled
Y < _Pogregate

Providing

(Heating Recycled Aggregate) -___E’:i;'l;\:e;t___> road condition
data
............................................ NS Monitoring
i ——>  Goods/Services Flow ~~32~. Road condition
H H Payment \\
P —> Money Flow RSN

Solid line  Established already
i Dotted line  Establishing in the future  *

Figure 4 Overview of business development
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(2) Schedule for business development

Project schedule is shown in Figure 5 below. Already in action to acquire the
SNI certification is in place.

2017 2018 2019 2020 2021

36 9123 6 9123 6 91236 9123 6 09

| 0 Y A IR 13619 12
o Busi
Phase Feasibility Verification survey usiness
survey development
@ Acquire SNI certification Interim SNI

@ Acquire construction site/local working place _
@) Feasibility survey

Base research (Market - Needs - Competitors) =
*Make a sales strategy

@ Verification survey

- Refine the profitability analysis

PR using the pilot test results(ex: seminar) _

-Promote the pavement recycling technology _
® Business Development

=Run the plant, and sell the recycled asphalt

-Consider an expansion to place other than Java g

Figure 5 Project Schedule
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Feasibility Survey for the Pavement Recycling Technology with Asphalt Wastes

SMEs and Counterpart Organization

Name of SME : Sugawara Industry Co, Itd.
Location of SME : Miyagi, Japan

|
|
Bl Survey Site: West Java State
|

Counterpart Organization: Directorate General of Highways, Ministry of Public Works and Housing

Concerned Development Issues

» Shortage of the road construction budget
Regional development by improving national connectivity is one of the
priority policies in National Medium Term Development Plan
(RJPMN2015-2019). However, a half of the budget for the development

of infrastructure have not been procured. © \'*-.'V"'t* X
» Traffic Safety P -~ -
2 . - —"7

The cheap overlay method is generally
selected in order to reduce road
construction cost. This method causes
the step between road and sidewalk,
which worsens traffic safety.

A car run off due to overlay method

_ Pavement recycling technology
Products and Technologies of SMEs

» Pavement recycling technology with asphalt wastes
*Reduce the cost and resolve the shortage of asphalt by regenerating
the asphalt. Asphalts would be regenerated from asphalt wastes that
has been disposed or has been produced in the process of pavement
maintenance.

*Provide a high quality, road construction management technology
adapted under the Japanese standard.

*Reduce road maintenance cost by implementing appropriate
management with Pavement Management System (PMS)

¥ B

Proposed ODA Projects and Expected Impact

ODA Project: Verification Survey with Private Sector for Disseminating Japanese Technologies
Effect: Verify the manufacturing, constructing, and maintenance cost reduction of pavement recycling technology, Transfer the pavement recycling
technology, and Disseminate the superiority of pavement recycling technology

Future Business Development of SMEs

4

management and PMS)

» Promoting the recycling technology of asphalt wastes in Indonesia, and disseminating it as the countermeasure of the development issues
> Transferring the know-how of the pavement recycle technology to other cities in Indonesia (Packaging asphalt recycle, pavement/construction

;—Ii
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