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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report which
may differ from current information due to the changes in the situation, changes in laws, etc.
In addition, the information and comments posted include subjective judgment of the trust
corporation. Please be noted that any actions taken by the users based on the contents of
this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred
by use of such information provided in this report.
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TWb, At RO, ALk, R, BARD L 5 7B FOelEEE A~ 7 92 fas L
b5, #F1-1 1%, BEE SV (PPP) ~_— A TH7=E D GDP I &2 L TW\5, X 1-2 TEENT
WD E T A RR T EORERIISHERIZH 5 6 DD, 2016 FAZ8ALDA R T HIT,
2030 T 5L, 2050 FEITIL AN~ ENENLZ BT, 2016 4E7> 5 2050 4% TIZ GDP 259 3. 5 f5IC %
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i e LR LT ZEREIRF S, HEH SN TV AEFETH S,

#F1-1 WEEJPEM (PPP) N—ADGDP 7%/

20164 20304 20504
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B4 | Doe | BB | D | BE | Do
L) L) L)

1 hE 21,269 alEd 38,008 hE 58,499
2 RE 18,562 RE 23,475 1 F 44,128
3 AF 8,721 1E 19,511 FAUH 34,102
4 =N 4,932 AR 5606 JAEFERIF7 10502
5 A 3979 |AVERL T 5424 2L 7,540
6 a7 3,745 oy 7 4,736 a7 7,131
7 7L 3,135 [ ) 4,707 P 6,863
8 |AVERTTF 3,028 2% 4,439 =E: 6,779
9 EE 2,788 P 3,661 [ %) 6,138
10 IR 2,737 EE 3,638 ZEE 5,369

Hi : PwC. World in 2050 (235 % JICA FARIER:

A2 R TEIT, 17,504 2% 5 B&RH, WP 5,000km LA EIZio72 D5 R ORES T
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A2 R TEIXGDP NENLT by 710 IAET HETH L3, A 7 T DIV TIX 137 »
[EH 68 (7 & LA T ONERLIZALE L T D,

S HIZF 1-3 13, 2016 4£D ASEAN FEE DO/ N7 +—~ o ADFEEE L WA AR L2 H DT
%, IO ASEAN GEE L HEE L, mW AT 2R L TR Wi 7 4 —~ U ADEN L D 1THE
£3CE 50, HHIENIE 205 #» [EHR 71 AL Th 5, D ASEAN GEE &l L, A > 7 F R E DRk
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#1-2  ASEAN REEDA > 7 ZHA DINELL

[T Z N ER
=4 EXS

(n=137) | B 731! e fi 22 i 25
A= 2 2 4 2 1
vl =7 21 23 14 20 21
TR A 51 33 - 74 63
2 A 67 59 72 63 39
v RRTT 68 64 30 72 51
7 F A 83 94 - 127 101
~ A 89 92 59 82 103
BRI T 99 99 94 81 106
Ty - - - - -

Higt : World Economic Forum, The Global Competitiveness Report 2017-2018 (255X
JICA G Rk

#%1-3  ASEAN #EEOY/ T +—~ o A LR T % 7 (2016 4F)

E 4 B R X
U HIR— v 4.1 5
~l—7 3.4 37
7 A 3.3 51
A KR T 3.0 71
~N KA 3.0 72
TV A 2.9 81
PSR 2.9 82
R YT 2.8 84
Sy rv— 2.5 150
7 A A 2.1 197

() FEEEE 1B ~5(E) DA T T TRISNTEY . MWAITIEENT =<V ARRNT & 2R L TN D,
Hi# - World Bank, World development indicators (252 % JICA T ERR

KRIETEIRA 7 FHENA o R T EOREEZ YT T DH1E X 1-3 IZR L TWD, X 1-
3. BARMBZECKT A7 v — MREDHRETH S, A v RRUTEEZOERKHECTE YR A
2179 LT, A7 7 OREREHEE LD BABEDEIEZ R LTS, A KR TET
EURAELTH) BT, BABED 21.6%05 7 T ORBIHIETH D L EZ T, TEEE
DR THELWREBEZRST TNDA » RRUTENSMUALE LTS, ZOZ L1t E¥0s4s
RORTEHE, BRFRREET 2ERITR D,
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- JETRO, 2017 4REE A AZEDURNFRERBAICEET 27 7 — Ml O &
JICA FHARIERL

FIR AT, AV RRUTETEVURRAEIT) ETHABENHRREE B 2 5 IOV THEE R
DEEZERLIZSDTH D, 2012 FFELIE, HARBENA » RRUTETEYRAZIT) E TR
MRHE L TET B TWeDDA 7 7 ORI T 5, 2013 FEEZIE e b mW W EIE & LTA41. 5%
R LTV D, L, 01T D & A v RRUTEDA 7 T 2 L & 2 D306
L. 21.6%&720 ANHTAIE L CND, A > 7 T DR FEE B &5 2 D200 Lizd X )
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IR E L TED LR,

# 14 A2 FRUTETOE R ABREOME

SRR TE 20174F BE | 20 154F B | 201445 B | 20 1 34F- B | 201245
1T Tl = O JE M X 26.1(1) | 24.9(4) | 21.3(5) - -
HiE Y R 7 S ES SRl ED Y 25.4(2) | 23.6(5) [ 21.5(4) | 22.6(3) | 14.3
TR EE R SEAICRE S Y 24.6(3) | 27.0(2) | 26.9(2) | 24.5(2) | 27.2(2)
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LY A7 BB 17.8 21.6 16.2 | 21.8(4) | 12.4
Bifhl - BLRE Fhi X M S 17.8 16.9 16. 2 11.1 13.7
AR EOY 227 - BEH Y 17.2 12.7 11.2 12.9 15.8
AMEBRREH V., FEH LTS 14.9 14.7 21.2 119.9(5) | 21(5)
BARSEEY % & iz [ IBRBEG Y I S Y 9.9 9.1 12.3 12.8 18.5
5 O REH Y 8.0 11.3 12.6 13.9 | 22.1(3)
1B Y PEME O 58 | 2[R & 7.8 6.6 7.0 6.4 6.5
BEREENER - BEL QAW 7.3 10. 8 9.2 9.4 11.1
8 D R - 8 7 A o £ 7.3 5.4 6.6 6.2 -
kb T THBHEOBEEFICELY A - fiEHHY | 3.6 - - - -
it - FHEFA—AOARRE, Hiffi - FTE O LF 3.3 5.7 w1 6.3 N
REOEUEEN R FEIC LD ) X7 - [H#H Y 0.4 - - - -
tHill - JETRO, 2017 4R HARSEDOMS M RIRBIC BT 5 7 0 — bR oo &
JICA FAIERK
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B4 1-4 1%, 2000 FELAEED A & KR T EBIFORA LA R LD, K 1-41ck D&, M
BERRONDELH L0, AR 2 MBOR T T D, FRT, 2016 F121E 308, 343
B ET (12, 297 (BM1) OMBORF-& 720 | 2000 Tl Ll OMBURFA Rk L CTd, 20
TEAIIY 3 av A BRENBIT 54 v 7 THENRDH D, ¥V a av  BHEREE, fEREE EFo
TedOA 7 TEREEIES) LIz Z e h |, MBORFIHERENCSH D, MBORFEHINT 27280, W
ADHINNEEFE & 72> T D,

(10@EILET)

2,500,000.00
2,000,000.00
1,500,000.00
1,000,000.00

500,000.00

0.00
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

- —e—iEd

X 1-4 A Fxy 7 EBIFORA &R
HI - o o R T T OR— 52— DI HD & JICA FHERIER

2015 4FE0 5 2019 FOEZE A% ] (National Medium Term Development Plan (RPIMN) ) OHIC
BORESEHIEE LT, 407 TEEA T TV A, FHEOHRT, BRI 4, 196 kL E T (K
36 JKM) . FD I HA L7 FOREEIT L, 827 LT (K914 Jk) THREFEHEED 5 H 38%%
DTEY, ZRLFEHLTWHDEHETHS, X 1-5 1, 2015 FD 2019 FETOA 7 7 OFREHE
DEGERLTCND, HEA L7 IR bEV40%E2 R L TEY , IbEESNDREFFETH D
LNz D,

| IR

nny PEEWDE o
AnZesane 3%

g%

4 1-5 A 7 FHEEFEDOEIE (2015-2019)
Hit : Bappenas (230 % JICA FRAERIERk
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X 1-6 1%, A > K37 EEIFOERERRI T 5 3 HEEZ/RT, 2015 4F)>5 2019 4EFE TR

TEKA 7 T2 733 KL E T OG- 2HH LT\ A 78, 2015 FEOBEFI B EIZ TS
IZHINL T, 5% S B REEENNIAEND, T LT, W g ToA 7 THER
D2 D & PRI, FRREREAN DS VE /B0 72D £ B2 6D, s T, ™7V
RTIED X 9 2B/ s A R IR OB I 2 A Z LN TS LA,

JRILET

70.0

60.0

50.0

40.0
30.0
20.0
10.0

0.0

2011 2012 2013 2014 2015

1-6  EESERRI KR DA
Hi#i : Central government OO EHIHES X JICA FHARIERK

(2) bz

ARROD L D12, A ¥ RRITEOMERDUIIER I TEHE, M= | HEEL T 70 & O SEGEN
2R ThD, A7 THIHOHEEI I T, HERRERIN ORI L 0 EI S RE L 52
oo FRT, B b EER SN DERBIIIAFEIIC DT 57280, a7 SAANEAE L, Mg
DA L V&G « i LSBT EE A SR ER 2D, BARZIE, =27 OBl

ISRENI 2T OIS VD 2 7 DEVENE L 7202 e, a7 b b d EEHRARIERMEC
125, TORER, HEEO AT OHEEN R IEME L 702, MEMORFHI 2 b ORMEEHR%Z M
W72, REEMORRGTNAREME 720 | IS oas: (i) RIZBWTEEmOZE
TR, HEREOBIG L 2o TRIELT D, £ 9 72U, ENEEET BN L&D
RVE L, FEEMOBNEERDSNEE L 722, A - ERAFEE (PU) MM, B ATt~
ORISR THEORT, AT D TFHEASFITHRI G, 000 E/L T (59 18M) ([TET 5, #EoT, " T
Uy RIJEEEATHZ LICLD, A v KRR T EOMERER IFom E& & iz, Bk T
HIZEDEHAOHIBIC LN Y | R85 TR A RBFTRE TH 5.,

A v KR T R TR Be~O B Z B0 AR & B4R 703545 (1 1-7, X 1-8) DN H
0. ZOX ) e HETRE RN ORASITER L2 EEROBBITIA > FRUTEOKRE GHETH D
EDRENRDH-o T, FHIOBRGIZ, 2010 FOHELAHED HILTND A~ T U AEhERERY 7 1 Y
=7 NC, Bl X DGR DT 0 &R 1T 5 72 DICERE SR TS, EETHR O 534
HERIO R IERE S > DIREARE & 70 0 BIIRAA - PR T3 FERE S, THERIK - THIEIENRAE L
BT D, IEME ISR DN E AR T & CU U, $ER L7 T 11, 708 J5 P M ONERE L
e THI L RO KE S Z R TE T,

Flo, T INE LR RUMEEE S Purbaleunyi AERERRIL, PE ¥ U B OREF R O KEHR
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THY, HEE TENPIEFIZE, L IAD5,  “clay shale” & XITH T LBEEIEDIRERE D534
A @9 A AT CIE, 2004 AEOAERERKOE TR, 38 LU ORICKBIR TR fENL
FLTWD, 10 EFTLL BRI~ 34 oz, B2, KM100+700 [ ZA7E 95 Cisomang F&0OHE
VBB ZAE LTI 0 L 4 10 R OZALIAB O AN 57em B8 L, $AEHTAITHK) 19cm
ER LTS, 2017 #21E 35,400 THO TETEMTE (UEFHTH) 2356 LI Tnd,

ZD XD IEREL, BN E OB ORSARIERTIZ Tl L A v 7 Tt
DIRFEFHRIS LRI Re & %< DADFEZ KIFTHERNE /2o TWD, A ¥ RARUTEO
PR — Y o 7 OFRFEHENIER IR | KAS CRIIOTE TAEEMR SN HM5%, itR—U v
T HEAOE_EAEUF T RWTSEE L e o TS, THER—Y U ZHIN R OSSN D =7 D/l
BombiE, A v RO T EICET 5 EEAER T _REFREE 2o T D,

1-7 MR OO N IERE S AR TR L 7o dax T3l

L HATTI Ot

1-8 LT RoTZL ORI
HL - HATTI OFRfE

14



1—2 BARGREICRLES 2BARGHE, BOR, 5%
1—2—1 BOHFORZREHEL EEECK

(1) [EhEHEFHE~ A% —>7"7 > (Ministerial Decree No 567/KPTS/M/2010)

2010 4, ¥ - ERAETAITIRES No 567/KPTS/M/2010 & LT, EEHEICED D~ A
B —T T UM Lz, 2@ 2010 fFERIEL, 2005 R~ A X —T T (KE4 No
369/KPTS/M/2005) ZUGET L7=bDTh b, ZOFAZ—FF o Tld, EEALITO 3 fElcyE
LTWa,

7 —f¥ERE (National Road) : 2010 4EROD~ A % —7F L Clt., —fEERE% 2005 FiRD 3 J5
2,846km 75 3 758,570 km £ THE T HHEHTH D,

A HEREAYERE (Strategic National Road) @ HRESAUERE & 1%, EEZ VR — M 2720l EE e
EO TR L a4 L CWAINE, 11 - IREZFET, 2005 FhRIZITHIEAIEREIZS
WCRRIRIE 722 > 72728, 2010 4ERCCIE, 1 51, 578 km OOBEREIAIENE O 2 FHE L Cu
Do

v ARHERE (Toll Road) : 2005 4ERR® 2,015 km 75 2010 4ERTTIE 4, 618 km & A EHEREIT
KIEITHIN L T D, FRRBHIE, A~ b 7 HinsdiE@g s G EEE & L ChREs -2 &
b5,

(2)  [ERHIBEZER 8 2015-2019

Vaay 4 KitEIDEFESTICIHAOME (FUVFH) 2008 LTEIT, MBRICHER
BORAE L TIATL TS, 2D OB 20152019 4FEDEZF T RIS (National Medium
Term Development Plan (RPIMN) ) DHIZ 9 DOESEERE & U CRRE STV D2, 205 Ho it
RIS Dt ) R OVEI RO PENER) ) 13, ERRERRIC B LT D, T OB, R
{78 EDT-DIT, WA 7 T R GTRRHIIIA 7 T R BIRT 5 2 LIS ST T
%o WEA V7 TITINER, PRE, 22k SREKR OB AT A3 E Eb,

Z DIEFHHEHEZ ST AIEEE - [ERAE4 13 Ministry of Public Works and Housing Strategic Plan
2015-2019 ZAFRR L7z, ZOBFERIHEID 5 B, BEEA » 7 ZIZBT 2 HDI1F#R 1-5 DY Th D,

F1-5 JHEEA 7 T BT FIEOBEE

No H H 20102014 FfE 2019 - F TOHEE
1 FBERE DR 1, 268 km 2, 650 km

2 REAFENE DA B DEN - 1,807 km

3 BEAFIERE OB IR DS - 46,770 km

4 BB A EHER B O 289 km 1,000 km

5 FERERRIZ 31T 5 BB o) | 2. 7 B##1/100km 2. 2 [HEE)/100km

HiHHL : Ministry of Public Works and Housing Strategic Plan 2015-2019
1—2—-2 NEBOEHES
(1) ERICEIT DIES
A 2 RRUTEICRY DERIENIL, —fRIETHHIERE 2004 4238 5 (LIF, NEHIE ) O FIC
15



B TFAERRED TN D, T_RTOERA 7 T OB LiEH T = OWERIE L HH ST
W5,

EHETIE, ERRITAE - FRhER - misiERK O 3 SDOEARSFUITHT b, MBEIFEIZ, 20
A%, HERE. IREE. Ik o TV o Rl EES NS,

INEIE, TRTCOENEEFCRHIHT 5 2 L O TE HiEK L ERSND, FHERKITEE, FEBUH
R, MBI &> TR BIDOT= IR SN DB & BRI D, EdiE Il TR O A
WRELR SN A & ER IS,

N ETOENERTHHRTZ2ZLDTE 2EE
E FBFEE. BEACL o<
B B RIE
= T TR BHIDT D ICRE S N5 ER

=8 BITEE DO TINWABER S N 28R

X 1-9 SEIEIC X AEEOFEAS S
HiBE : HATTI OR & B0 SIS & JICA FAMIVERR

(2) HEFRESRICES T DV « A KT A - it

L < [E R OE AN ZEATIRE) 8G9 i EOERERDOT=DD A R4 &L
T [#REgHE O BERER O 72D OME T4 A K7 A  (Geotechnical Guideline for road
construction on soft soil) | ZFXIT TV 5,

ZDOHA RT7A L OFEREBIL,
[HRG Y D AR & R
[HREGHERRIAT « 5 & SR A
[HRETHIRRA « RNERER

> [F%et & i L
D ATEEMNG72 508, 5l & BHEHAICRBO T, JER—V 7O TIAICEET 2 WAEFESORE S
HIIFE LR, 2, A v Ry 7 EOMBETIIC RO T, R—1U V7 HHED &R Ed
FEEE DB\ B TER A2 BUSTE 20 1 SOHR & b s,

Y VYV V

(3) A - ERMAEEEOH TIEMRGE - AT m& R

X 1-10 (TR T X9, FiizleTikad A o RRUTEISEAL, EE L TWhITE, F9adkE
3 - EREEAD D LEOERER LIRS D, EEE-OBROEEY - M FR D8 LIEOEANT
AL, AFEE - ERAEEE OERBIIFICHT IRE) OB MEHVE T 75 4520 TIEOBI
FHHEEL T 5,

IRE |2 & AEATEAEEDIERIZ OV TIL, IRE OWFZEER TIEDOWNE - BEEAE T HErRER
ATV, $REET D THEOA AMESIRA 28 L7 UL 72 ey, 278, Ao X5 7R -
16



H U< IEER 3 BHER O O THEEADIERIZHOWTIE, MuliddtEfze s L CSRERN T s, E
AECHEFRIRERMG DN TG B EE R 2T 2, AAEE R 1 AR Coaki T %,

SERL LT-HEEEL, IRE ONHIEES THAIND, PR ESOFS I IALFE -
E R EEA B/ E (Head of Research and Development Agency) DA %521 F, AGRDOEACHIET
NS, FA - ARETRILTO » HD 1 F2ET 5, EBIREROERE, HiiAEEIA
I - FERFEREICRE S, REITSG LSRN0 Z7B0 5 5 OCEEFRITL, Btk
TOEET T ASIND,

E R T2 AR (IRE) NHEEE - ARFEAPU)
/A\
# " * e
- 7 =
ES T A & %
_ . A S N .
EHE /f E‘B % . Fﬁ w ELB
# ; | = 2 [ 1z i =
B n g8 3 R Y I
m N o 3 - 7
% = - . X g
o T - B i 4
— 7= X
= = = % @ %
1k A ~ 17 >
. 7K
2! =1 iz A
Hy
|‘—,| le N le N|
I o ) "
15 648~ o B

X 1-10 At - FREEE OB LIEREE - AT o' A
HiH : IRE R H Y fiA I 2 S & JICA FAEIVER
1—2—3 BEREMZEET 51 v FRU 7 EBURHAIEH
A > RRUTEOER Y 7 &2 — L BhiT 2B B IR D L B0 TH 5,

(1) IR - ERA5E4 Ministry of Public Works and Housing, PU)

A2 RRUTEICBWTETOERA 7 TR EEET D OIFAME2E - FRATEE TH D,
M - ERETAIT, AKEHFOKEIR - BK) | EiEE, (58 (B - (EEHBEES - SR .
TR (G ORRE ] « R —EADOERND) . BREEEHL AT A (5K - BREHIK - BEEY) 2%
fELTWD, A - ERATEOMBHGEIT. KEDO TS, KREERE, MEEEE, BRRED
JAPFET 5, £ LT, 20O FOiEKK R (Directorate General of Highways, Bina Marga) {31 > K%
ST EOEREEO R TEEET 5, PR ITHERICL Y EiERy T —2FHE, #HUFBUF~
DEFEF Y b T =V FHEDT= DDA BT A L Off, FEREDERR L A T T ADTZ D DR
FDONMNLIES, ERERFEORE LFHIORTEZ A S, Fo, ERRRIIEEEEDEHE TH

17



b5,
IBFEBITEF I BT DBOR DR
IEHSBRAFE S BT D BOR O S

EFEDOax7 T 4 ©F 1 ZiR{bd 2 BERO I

EPEBRRS BT DATHE, FBE, HYE A NI A O
EFEBRRS IRV D HAHEE & B

EFRBHIE FEDH

YV V V V VYV V

(2) EEHEARFZERT (Institute of road engineering, IRE)

THFSBAFE « BAAITTEITIE, /3 FAZH HAIEE - [EREEEIITE - BRI T ONEHERE T o
D, WITRIHEREZ A LT\ 5,

> EBRBNEEARONFIERZE

> WITEBRROMROEEE L LK (A FTA > B, ~==2715%)

> BB E OEi

(3) EEdEmsstt

ErE RS, EEAEEZE U TS LCOEOEEZ31T, [RIRHCERRIZE & [Akk
(BB A HET DTS OIH 221 T D, [EEBRRSAEDZS 134 Lo E H %
LOEFOTEINA 7 T 0P =7 MBI D EROENTL 72> T D, Ekhidtk a2
BAL CWD25, FEARMINCIFEZD 100% DEE A L TD,

AV RRI T RRORREEERT 142,852 1 (2016,  BPS) T, D9 b RHARREHIT
1,235 #:CTh D, 6> T, EEREDOHZREE SR LD HEIETE0. 006%, KPR FES T EHD
HEETH 0.73% Th D, £ 1-6 17T L0, EEEIEFET D EERERSAHIBIE 9 1HdH 0 |
2016 HED7E EEAFHIHI S, 1 L ET (196, 480 fBH) T, THHEARD 1 BIFEEL 5D TRV | dik
HERIRCRBIT D EERRASOTE EOY = T IO TRE,

F1-6 EEEREH0E S IDR1 = JPY 0.007580

s e b@& (ofELET)
20124 | 20134F | 20144F | 20154 | 20164
PT Waskita Karya Tbk 8, 808 9,687 10,287] 14,153] 23,788
PT Pembangunan Perumahan Tbk 8, 004 11, 656 12, 427 14, 217 16, 459
PT Wijaya Karya Tbk 9,905| 11,885] 12,463] 13,620] 15,669
PT Adhi Karya Tbk 7,628 9, 800 8, 654 9,390 11,064
PT Hutama Karya 5,033 5,502 5,717 6,316 8, 816
PT Brantas Abipraya 923 1, 441 2,281 3,110 3,323
Perum Perumnas 1, 060 1,204 1,339 1,372 1, 263
PT Istaka Karya 47 13 33 171 218
PT Amarta Karya 308 285 295 357 117

HiBH : Ministry of state owned enterprises, Profile of BUMN Indonesia (243 JICA FRAERL
18



1— 3 YiGHEICEET 5 ODA FER Y +EEOEITEHSHT
1—3—1 JICABREDA 7 TEfHEE

FRE DR A > RS T ERIBEZ 78 (2017 4£9 A) Tid, AARIZA v R 7 EA~OEIC
DT [IRT 2D L TR R & ERSARREA~ORINEE M b~ 3% # KEEICET, v
VA PEEEROUGEE XY | BRFREA~DOSAREITO L E LTS, FTH, A 7 T
DRENA > FRT T ORI R Z T 5 ETHEEICL 2> TBY . 5% A v RRT T O
REZBF LT A0, B VR AIGENIGE LA T ASR O ESVETH D L8k LA,
HHBE A 7 FEGHOBIRTRED 5 B, [ HE O - ASBEREE ) O )7 e 77 AT, iE
PRASEDOUGE SR E LT, 2020 FF CICHEPEEE TREZ O ©— 27 Ik CRpE 15km (275 &
VD BRI EAE B ST D, THAEBT H720I0E, BRI LEMETH Y | mil
TEIE-CHRBER ORI K T D,

T ECTIMEFR ORBUE A 7 TEAFREEA R 1-TITR LT, A 27 TEFEOHF T, 8k
BEFENR DL IROTERE, EROIEE 725 T0D, WO EEE S INEERIC B CIERRE,
SPEE « [LHEEZ 30\ N TGRSO~ 0 A3 A9 2 ERTOMEE SAL R R 2 B L 75,
ZOZENL, NMT Yy RIJEFA » RO T ETERMEICL O I SND A 7 TEYHEHIC
BOWTHRMEORWEIRTTH D Z L3RI LS,

ATy RIEEZERTHZ 2 A v RRUTEOMESRAEROm Eoo7e30 . A4 R
KU TENTEDOENN 7 FREEOfEE L 2 2 MERICHF 595 B2 6D, ZOTHNA T
v RIIEDA o RO TEICHBIT 58 ML, EAEDORA o BRI T EOEBIFFHZAE L TnD
EEZD,

1T ATV FIIEOWEMA R A 7 T8t 7 Z —I281T 5 HARD 1554

#= M 4 2¥—2n | EfEHIE | B TR
1| v U B Ea i (V) 2016-2021 | Mg ~OR}HFHA
2 | D UEREaEE L 1 A FE (B 1) 2016-2019 | Hirg~ kA
3| ST SR BB AT (D 20162020 | 5L R
T B2 e R ) 20160090 | O
5 | DA ST A 2016-2020 | #K5-LF I

(E/S) (7x—2) » HiB A
6 | D F B AR D () | AP 50160021 | WL

HiPE LR
T | DA S EIN T ACE TG (E,S) 2016-2021 | #kgy-LFE
HiE LR AT
8 | XV al T VAT I AR 2016-2017 | #K55-L¥H
0 Hi LR
9 | ASURUHNA BRG] 2018-2021 | Hr~0akERRA
L/CORPE Y
Hi R A

HL : SN5E ERIBESSH /7S 2017 42 9 HIZHAS = JICA FHAVER
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1—3—2 fiRF—icLdA 27 58EEE

A2 RXUTETHEFM SN TWAL R —DA v 7 SBYEED Y B, A 7Y v RTIED
RN TR SN D KBIURA 7 T FEEFK 1-8 1TRT,

K18 A7V vy FIIEOBMDATRE M R —I2 K oA > 7 T Hfii g2

E N RI—4 e =
Integrated Infrastructure Development for T U7 BFE | 2018-2023 Hg~=b
National Tourism Strategic Areas ST Al
HSREYT
National Urban Water Supply Project ARG T 2018-2022 5y - LE
SRR A
Sewerage System Development Project 7T BA%E | 2016-2018 wyy - LXE
ST AR A
Coral Reef Rehabilitation and Management | {54847 2014-2020 g5y - LE
Program- Coral Triangle Initiative i RS AT
Sustainable  Infrastructure  Assistance | 7 27 BE% | 2014-2019 Ey - LYY
Program - Capacity Development for the | £317 i LRSI
Metropolitan ~ Sanitation =~ Management
Investment Project
Western Indonesia National Roads HERER T 2011-2018 Hi9~~=D Bl
Improvement Project A8 LN
v EL AR A

Hi#t : ADB: https://www.adb.org/projects, World Bank: http://projects.worldbank.org/|Z 5 &

JICA G R
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B2 R, B - &I

2 —1 BROEOE

AT v I ST A LS A B R o L2 o Rt T D, Fe s S
. ACGHE, YHEE, BREREFELRENDH D, BARENTIE, N 7 v 7S A o
Bifiatmls, FERRFa a2 Mt TRl & LT, ARERR, HgRE, AT TR
7E| FRx IeTREB o T T,

NAT VRS IMEETH VD 723 62 57-< 1995 4 (O3t 2> BN COEBSIZEGE
NIEFERER DD, ), FESKFOBEZN OEFEZZ T, HET—L0—8 & L THHFUEED X 7
AU AMEHET O 27 MBI, WA HIEHIE E OB R— N 23T L, AT
v 7 RSO TEN ) O3 < FHf S 4L, RIRESFMEEH D & ST L 7p o7z,

Zofh, FEOEEFSC MLaoh vy SR T EOMFEEOR#E T a2 NORT T 4
TIRENZAGE T DHC, 2005 4F, /A T v VST & > TRYIOHE T 7 & 725 7 4 A\
B TKIIFEERRFICBIH - D BRSNS D L&, B O TR YMES 2T L., U
Ko R2-VITRT IO, T VT Okk2 2[EH (wL—37, Ixr~v— NhFA FA) &
[E10 | HENEEN LTk & A FA T T2,

% 2-1 1N EHTE

FR ES i FA ESpe=4
2009 |RL—ITF7AR— VT HEMEE XL—T7
2010 HHEBERTR—ILHASEBELE &
2011 SARBFL=T7yvITRER—U)YT 4R
2011 [ FELLNAD v - N —HRAR—1) o EfiTigE FELNAL v
2012 E@BFIFTRPO—RBAERNIEE FE
2015 BAKIWREZXICRIMWEREEHERTR 4R
2015 | AN FXT7EBHREER kJLa
2016 |BAKIREEZXICRLIMERNERXHEERS AR
2016 | SON¥IUASHEFRAE AR T
2017 |[Sv o R—T4— Ky O ahERE Ty T—

HiBH - JICA SRAVERR

21



2 — 2 EREG - BHTOBEE
2—2—1 85 - SIRORR
(1) HEHEOREZENELR—) 7 =T

A 2T G R HEET AT D21, FO 7 av A0 BRI A SR TV A O EEIETH Y |
TN TH D (K 2-1), HEMORFHIIBOTIL, HEETHE X 0 155 - B Aot
SEREERAER 2 D720, HEBFRAC X 0 57RO EEM I < | BEOMHRIRO Hivd,

HHEHE ORFER2TIELE L CGRER—Y 7 03B 5 (X 2-2), FitR—V 7%, A=Y
a7 ZRINT 5 Z & THE FHIBROTE A BRI CBIE CE 28I Ch 2, a7 &id, HEB R 72
U R OHARIEIR 2455 72 DI R HEE L7 Rk OB Th v | R—V =i itk-»T
HEZHIFLL TEL L0 TH D (X 2-3 TEY,

AT ZEREEICERIT 5 2 LI Lo TR LN A HRIT, HigORR (EX5y) . s, BYkEE,
BHOZE, B, KERERH YD . WL OEEMORGHIR L THERER TH D, ZnbD
THHIIEBL S, AR T oD SCRP VA E CHVERE ) ORI )] CHRTRES) | #ke5HIvEE
RIZRE A U7 EEIE T, Mg R0 O3 R0 [RFECRIE L EffT7e LIV ehs, &
LT, ENOLORERE S L1T, MEMAEOMB 1A EOREIE1T I,

HEEE | Av 7 TEH |
T

Fuv=st | REH OB |
T

#E - B W O 3 |
T

wates | BHOEDORMEER |

T T
AR | MR (A HE | [ #rtem % |

WER—-V> 7| | HERE %
REFE | (F-V 7= (# ¥E1E D
TORBER) HAEHH)

B ﬁ ;e i

21 A > 7 SR B R 22 A= > 7 ORGE

Bt JICA FHASRHERK, rHEt : JICA AR ERK
(2) A7V v NLIEORHH

BEIEE N Ty RIJEO#X 2-3 12T,

WH T a) 13, A=V o7~ AlloCarFa—7 KOHHLE v & ElizSE, #ifgoh
IV HEA TR T HEIT 5, ZORE, BEEE IE-CHIFUEHER O 72 DIK E 723K & %65 08,
RGBT B N TEa 7 AR L CLE W a 7 OFRBERA K FSETLE 9,

AT Yy RIIE b) 1 I@EsE 27 OFEE HANZBFE ST, TEfEZE R 2 ff > CTaiaH!
2K DI ERE S HIFLRRORIFLAR & L CHERT 2806 Ch 5, Kiaa Lk &35 2 & T,
WRAKEOFAEZERETE | LDV ESER 2 7 DEIRTE 5, £/, ER 7 a3tk
J KU X0 K oA SRS ST 5 T RERA L Q0D ZHUs L > CEREON
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WEEMHATE, D oXiEk
JET1OWGEREE & "IREIZ LT
%, ZHUZ X0 | fhftoyads
X ClE = 7 BED R o T
AROLLL T R OREHE KN T
He ATy RIJEZREW
T+ 5ia0 & xR
HZEMTEEWERT D
BLENTREL 725 TC0ND, &
Db, WEFORER—
7 CERIT 5 a7 o E
TR, aTHREDEL
WHIE D G G~
D) X L (WiERRES
B . FURVERE, BN

Hﬁsﬁmqvc—%

S - BRE-TYAO

iR
BNl
EERYYIL %

NUEw

I T

bINATUUR ik
FIRREHRI (Rt [EIRGEED
(G M FEBERERE) 72 P 2-3 ATy RLE L@ TIEOHE
%< GBI, L EEDS B - JICA FRATIERR

WEREZRGEI~E 2TV D,

T AR=U 7 arvIiieis s ik

A—1 > ZF# (borehole investigation) |Z7— Y > 27 (borehole drilling) (2 J > TEEL L7227 025
HF OHYEAERCOHVE RS, SRR AHEET 52D TH LM, B L7227 3 L FICAF
TEL TV & EDIRAE L [F U Clzevy, [Blfs - JREhA1F S #iHI & = 77 51 & RIFREOfE c=a 7 o—
HOMBAR L= 0 | R LTI T 57290 Th D,

B L 72— > 2727 (borehole core) A3HL FIZAHE L Tz & E DIRFEIZIRY 72 35S, £ 2T
DOHEIRAE - AARIREA DEICHIR L2 b O ThiuL, WEHTE DS 27 236 Mclsz 52 LI
Lo T OMEFREGH Z LN TE D, ZIUTH LT, BEMAAH072 7 Thiud, <
HEIEL L TH 72 EIF IS S,

D7, HITOREZBEICHE LI-AR—V v 7 a7y L 2N a8 2872850 d, H3E
TIX “EiEAR—Y 77 ERENTEY, M Ty RIQEFEORETH D, L<IC, WifEm
RV i & OEEA G O 72 S i o — 2 OiE & Fm), fhibs— A AT &< A%
R E) B L Ci@s LEC LD a7 L OBV TREL,

A4 Ty RIJEZ X 5 2 7 EREd

A=V T aTFIAZNEINIZA EY ROE Y Z[AllE S-S CHECA 2 FIFEIRIZEI D
W2bDTHDHH, ZOLXH a7 HEUILEFIERIAS ML EE L 722, @ TIETIOKEZITR
KEHNDN, AT U RTIETIIPEBRTARICARRKIZ K DTaARIROVHA (foam fluid) % FHVNTUY
bo ZD1=8, R 2 ZRERHTIIR B DT (foam) FEHEE 20 2. TV D,

23



PERERTRAR D HAMEREI 1T OBy MEBRIZ X » CRAET 2 BEEEAOIRIN S BEsomHEl, @
v NERBOBEEIREIC X 2 A L—X72[EHAHERE, @ HIV & (cuttings) D FH~DiEH, @ fLEED
ZETEVEHERF - BRI = 7 K mE ORI, ® FEERE LRI 2 H 0 5 (cuttings) (DR0HAR L & IhH:
W) (slime) FERRDBAIE, 72805,

TEIARRGEIR (foam fluid) 1T HL 72 57K & &S TIREEE TH S & & HITT@IRITZNA > < HEIC X
> TP OMEAE A LTz stifffluid & 72> TWd, ZD728, HlgaR /T HHATY JE (cuttings)
FHITERCE D Z MR TTH D,

IS COMHNWEREZFTRRIC L2 Z LTk 0 | HBHIC K D8R = 7 i & FLEEDRkER A FTREZ2 R
DINSKTHZENTE, ZORER, HTFOREOHEM N EE 7= Blif7e a7 2825 2 &0
TE D L9170l K241 TRT X9, FHEOHER COMG MG Tl TiA L O s
KEW Kt —20lEE S5, kit — 2B & ERRE R L) , TSR TIAC L 58
BULizaT7 oA A= 8700 MR IKICHE S i, EEREREHRE LTRIEL TS,

SLUNTIE
- %ﬁu‘ i
bt 1\" '."\ o

NI RETCR P FSeIR
i e

2-4 ATV RTHE (b)) L@ETiE (F) Ik a7 SWEHERA A—
HiH : JICA FRAIER

2—2—2 HE - FHiFORRy 7 - HiE
(1) AXy7”

AT Yy RLIEOEAEGHEIERL A R 2-2 (DT, BUOMERE = P2 o htho PT
Promisco & PT Geomarindex % -7 SH7ZFRZ, BARA—I—OMLITA T 5138, A=V 7~
AT & U CERMISL O IRE TR D Z L3y oTs, L L, RyagAEE, &
TNaATFa—T NT XA TOR—=V > rnay K ZhbDnA 70y RTIEOFRMIZEAD
DO ANELTH D, FaHl, 57 SI3BMERE’ TRE Ch 5,

(2) =X b (tigia)

ATV RTIEOTEE GERE S 2R ITgutE, #AV— b, SEXEFNC L > TR D
D, FARRNITTE R, MR, PAEdER, BhER, MR DRSNS, K 2-3 1Tl
BAE CTHIFLEAH (B /m) 2779, A > KRV TEICEBT 2R —V v 7 IHHEMIC VT, 108
B 2,274~3,790 F/m., FHEDOUEA, 4,548~6,822 F/m L 725, B TFTAERD L, DRV %
VS, 3T OEREEEMNIEF NN 8, B HRF S B e MR I M E R AGRBRIZ 1 D N i

(SPT ) | T &2 45720, R — U o TR DAKDOEE 2 2 R TORWIREETH 5,

24



#z 2-2 ATV v RTIEOREHEE K
HH kR
HAYELREY R | AR 28ctc
ETNa7Fa—7 | EHH
A=V rny k| S NT 247 ¢40.5mmL=3. 0m
=TS $97mm L=1.0m

AR« R ~— | HHS VAT
A7 v NME L=1. Om =N
a7 103cm 3 ARAD

A=V U=y | @ERA—=) T
SIEFEAEREE MBS (HT-M1)
arFyth— - 2255 501

BCET 2. 4KVA

HiBi : JICA A ERL
#£2-3 A7V vy FIJEOWRHIEM HIFLEE ¢ 86mm, HAENOLA)

Fht - Wewr | HEEET
H ;f;% L i Ly i Ly AT
e S Bt D L e = e Tp ks
HEE (m) 4.5 4.0 1.8 1.5 1.2 1.1 1.0

HAA
33,500 | 37,400 | 81,900 | 95,900 | 120,600 | 133,700 | 152, 300

(MH/m)
HiBH « JICA SRRV ERK

2—2—3 {REREY

AT Yy FLECEES SRER R R 2-4 (R T, £ LT, 7 v 7BEthdnAg
7V FIIEOWIAR A= 9 2 BLEREE D, —MOHINIEC BAERN & A > R 7 THIR
HFETHY, FERANTITRM T U7 EICHET 2 TETH D,

F2-4 ATV FIIEINIEET 285F (1R&H))

Rl R (BR) 4 g OGIE
FRFFOTA6T95 | RN T T ) HA
R 2746836 N TrarFa—T | ATV @) HA
FiEFR26TSTT | BRI I AT W) ke
REE 2010059742 | R— U > 7 TIEKROVR— | NEXCO o v=7 V) 7Bl () | BA
D4 i T 7 BR)
FRF 6309695 | MITAKORBHTE, =Y | T v s () A
v RS L O a TR
il

Hih : JICA A ERL
25



2—2—4 ENNDOERGEFEE

X 2-5 1A 7V v RTIEOE TIHEOHERS 27, ITH, &R —V v 7 Oa7 WEOEENE
DA GRS, A 7Yy RTIEE 1992 205 HAREWN CEALEE, BrKihERZ O~ 1 Fids
ZH LT, BIEE CICHGE 28, 752m A2 2l T35k, %5t 30 BHOFZ LEmnd 5, FEES|
e (ASCE) 1L, EESEEOERENR, AL TSI EES A L a2 v A
e ThD, T, W TEEZZE L R FERSHEN DO IEWNT LY | W COFIEFHE
2 (42 [20154F], A2 Ko7 [20164E]) b5,

MER

0 1,000 2,000 3 U'UU 4,000
1992

—" lliﬁ‘ b

— u i E
199?— nEZ Lo bR

I —— F it

. —
201 2 " —

25 NATV v RIIEOEE
Hh - JICA FEAEIERL

2—2—5 EMNNOBEEMATELT & OB

H A 5 O Cfas a7 Ve 2 AT A Hfn TEFHANE I £ 0 e BdGE S, B ARO A
IR Ny 77 TR L7 o TWD, ™ T v VRS ORI AR % > 7w E AR
— U o ERNE. BARENTS B EDOY =7 & 5, o 7EEEROE S L OELNOA 722 &3
< FHl SALUTVN D, 3 2-5 ITBEA AL (Rl & ORI 27~ T,

A2 RRUTETE, @i a7 OS2 2, ™A 7Yy RTIEEHAT HHIMIGEL
20 ATy RTIEERAWD Z LT, 4VF%v7lff<Aﬁféﬁ%ﬁﬂ%ﬁ¢&Dmﬁ

DFXEF » THFITH LT LY B EREZTUG CE, AOERXIRAZE U5 2 LN FTRBIC R D, F 70,
IS, BT — A ANEEAZ B U T, N 7 U v RTEE X <EEL TV 5 HATTI &
ITB 75 b, mVRHIZ ST 728t & U CRIES & RRUTETEH L Lz & Ffiga R~ Lz,



F2-5 GO & He T Bl

T35 A ML JFB 13k IFCS L%
NETIS %= KT-000109 — KT-980050 HK-030022-A
Py RO o o R p— p— %ﬁﬁ%ﬁﬂ+%
il 74l
PEHEIAN K@ | EHIRAIC SR TS | SEEIRAI TS | SEE A R
AR (UARZ ) | MR Lizs | Ml e & | Tk CREMEECHRE
AL Uil | aWEA—Y 78 | Wemin B AR — | A& s )
—_— =V T, |l FeEEEIC K | Y o TE R L minE
HYESOoHt KD | BEiIKAR—Y 7 A=V > 7 Bl
BUZ X0 E | FSTdsE A ff
HLHRY ~—% | .

YilIn

ks (IR

/A 81,900 [9/m

O 52,000 4/m

A 77,600 [9/m

O 48,200 1/m

0 +#P)
© aT7OHREER | A aT7HREERT | A @FEIESE | O CLFEED
W< BROZ | Eps, HUTKEL | L CRAFR T | B EITOHK
i @@@émg%ﬁ T T7EHICE | BRI FRETH D | BAeEiTcar i
- EFERICERET 5 | EL 2D, 25, HITF/AKLUFT | 2o 2 RA%8
i T ENHTRE, A IFEEEOBMENHE | DO, BEERIC
DIRAET D) [Hi L<, a7 EEEE | Nilinsik b,
DERAFDR Y, ML 72D,
© @miER—Y | A BWEAR—-Y | O EWER—Y | O ®iER—Y
IO | o OF M | T OF 2D | 7D 2 D
Sk fircdhd, Mt | i ChD, IR | BifiTh s, JAL | Hifrcdh D, IL<
i IR TEREER | e, el | A, Sl | e Sk
DICEIFANTCTH | Z Ly, Tz L, IFZ Loy,
Do
= A MEJK AT EREEROE L | 3 A MER T EBRECROE R
AR SIS aATERIEROE L | DAk
Ak
R i © A A O

27




2—2—6 F0fth

ATy FTIRZIEZS@EE I L 5 HRHE (NETIS B4%) 25 -84 T 0 | BiPYHERST
K2 70 TR MG E 21T > T4 (R 2-6)

26 AT 4T TORY LIS, Rk

G Ik

) MR TEET L RUY A RiER—Y v TR & A S ERRc o=
BEATRTR TH T T OmEGE] 2000 4
e |2 ST 44K A TRIBRAR Y v 2N K BT 2 T 7Y

Rt L7 ORI 2003 4
3) LA 4 S TRIaR—U b EEE o TEE AT A~ 2006 4F

HAREEM | 1) NETIS %6k KT-000109 ([E +35584)

R JICA FARIERL

2 — 3 B B OTHE S
2—3—1 HHESHICIDDTETE
AP T EIEFR

2—3—2 FHESHHTHDDTERER
AR IR

28



¥ 3E ODA L

3—1 ODA i

ODA Z: (&} « FEIE » B R AL O A 3-1 (TRT,
7 3-1 ODA Zf(5 & « %E5iE - e A LHE)
THH P
HH¥EL ENVE 2 7 OIS AIREAR S IR AT (A 7Y » RAR—U > 7 T3 O
AR DE R« FEHIE - R A
CP | FPHERIT | EEEIIIZEET IRE)
BEFH IRE (3/AIEZE - EREEEO MR E LT, EHOFHE - d5% - #ERHC
(&) W30 B HERA AN BT 20198, BB N, & 612131 > R T
E 21T D ETEHINOFEAER EEHEAH > TS, IRE & PUBNA T U v
RIIEOHMNAZEAT D Z L1280 A v R T EORERA A of
B END, £72 A 7V v RTAICET 54 RX U TENTOSH
DREERR « LR R OHA 2D Z L WNATREL MW SN D720 T 5,
FEYA b oy UE O 7Vl A GERER (KM92+400~KM100+700)
@ [EE 11 587 F v v 7 HiIX (KM16+500~KM20+650)
A< 76 @ B~ Ry~ A BOAERERER S
(WTHUHENIAR - PRt getiist)
ZAH IR - EREERSA 7 T, ek o hovF b, gkt
A 7 TR
FEhEHAR - 2 A
_— BANM B EON T v VRS 844, AN M (2P v 2 )

24, SN (A 24
FEREEIEM A7) NTIERATERE 150

i JICA FA I ERL

29




NAT Y RTIETSH 5 A MEREICEHA T2, AAENTIE, IFkthEiaord=0 it s
FNEH LT D25, BIRRO L 512, A > KRR TEO 2015 455 2019 FEOFEZF HHABFE G HE
DO TR E S A /77%@* (2 EEA 7 IR B EV40% 2R LTEY . &b
fRRSNDREFETH D, DI, ™" TV v RLEEHGERTE, MESBRaE2R ol
%%ﬁ%%hf\$¥ﬁﬁbi5&%szé ATV RTIEISR 2 MM O b A 15 5
. —EOTHGZMHR CEIUL, BRIICITRA o7 78R 2 — 7y b T 5,

Ak L7z & 91z, 14/kX/7l_kiéﬁ% RO,/ BR%E & H 240 5 BUKS
BRI CH DD, JEKIeA v "R THEAETLEZXMGE LTWD Z e, S fioE Al
BEL ClIe BT Dk x MR Z BT 2 MERSH D, £ T, WL O OEIN OB
ZHEET D L L BT, IRE Z1X U & T HBIREET - Mk & B R AHA T o7, T ORER, Bl
Hof vy bA b E LT EFTERET 2O Tize < RFHERERR (e 2 5 e)
WIS 2 X IO REST 52 & Lol

REAVHERE S LClE, O Y v U BIDA < BIN D TEE SRS (Mudstone . BTl “clay
shale” & KT TND), @A~ N T BOVERIRV IR 7340 2 AR E HERY) (tropical peat) . (D)5
e FRE T 54 2 KR T TixEHk 27 > TREFIZ 04T 5 K ILEHEREY) (pyroclastic flow
deposits EEREHERE) . 72 ENFET HND, D OSARIR TIIENZ OB SRS LTl
TR | RHEAREE, LT EOERKEENRLIHE L TWD,

%ﬁ®ﬁ%ﬂ%of1ﬂ%ﬁ%ibk%A ZOYEILERAFER ORHE &\ o 7o EHA 2R
IZE EELT, ERAREIC LD IRARREIHERIIER R b D L e D, ZHUT, WO ETHAR
< [FIEOHHGHIFRIZ & > TIRE RV AZERD 1 S &b, SREIARBINRISE R FEICE
WTC, FEEHENIROIARA V7 T LB 2, ERKEOREZ ISR Z L OEET
b5,

LU D, WL O OBRGAREL U7 fER, Mg~ 0 | RUEAEE, 172 EOBgy 34 i
DOHERERR & = OEEPRESBEE L2 bOTH L, IR TIEOBRGHEIT IR, a7 MHIT
%&wtb\ﬁﬂﬁﬂ%I%ﬁ@Ef%@wﬁmﬁ%éoﬁ%kbﬁﬁ%@%k_\%o&%%i
BITETHD a7 U — MUGRT A VTIE) ZFMRITHE T L CHig 2t B 32 55K T T
%o ZAUTHEEFREHINAIAT- 5722 L3 1 DOFRK EZ 2 HIVD, ENEFNVOHLRIZIEBNT, M
A7V v RIJEZ X D k572 B RERR - MRS e O RA Tic iU, L iy, 728028
Rk RZ2 KN D, BB HOHNRIC b ERNCE ., #Eai 8 i NI Hivd,

2OV EN G, IRE 2T U, K1 07 THEE . Bka Yy o b BRAEERE1T
TR — 7 hEs, HERHERINO L~ T » FITRE RBELER LTS, FRHZ mEﬁ%
9% - BRSO HIT, ™A 7V v FTEEZRERKIRIER LW SR EHE LTV D,

#oT, IRE &I OBIREEI L | Aindo 3 FEOMES T4 2 —7 >y M LT, RE M OH
AR b O CIGEFEAITO 2 T8, 2L T, FEEFELTNRIRTT D720, FE
ZBAtET 2 ANC IRE Z Ui, BIREERE & A B SCEA ST, TN ENOEE M ZID, N T
UyFI%@ﬁ%?%k%%ﬁ?é%ﬁf%éo

3—1—1 REHEY

DX NE LNV RUTBIOEEERE CIXEmE TREA L . 2O—E 2T T IV A FELE
#% (Purwakarta~Bandung~Cileunyi) {5V MZHIT D REFRE LT Y | —H ClLERKE TRER OZ D
30



BRI 230 EEFR AN oo T2, ZAHDORFEE KMI2~KM100 DOfFIZEF LTS
25, ZHUT, ZOHIC “Clayshale” & JIEH T D RHEAOZ R TS E AN AFIPHIIC M L D Z &
VR LT D,

Z OHUE Tl —H OB R E Rk 2 7228 R80T~ O—HABIE S TIER) L TV 5 AlhE
PERL WD, 2078, IRE K OVEREEEE O Jasa Marga fH3 2 9 L7z Hig <0 F8E R 2 3
(T DIEEEAEEIN 6T D N RA LRI R 2R L T D OWBLR TH 5,

b HAHA, TR 2 DI L DIERKEORAEERITITIA—Y VPt S Eh S, Ek L7z
EETNVE S LIS LTI E 2 VTR e S, LocL, BA— U U ZRREITZE ORENR
FEUEE AGRBRIZ & D NAE (SPT i) DIEZ L E LbDTH Y, BAENTEF T TV D K
5&:7#V7w%ﬁﬁbfﬁ%@ﬂgﬁﬁ-%E%ﬁ%@%ﬁékw5%@@i&w &<z,
HIg~ Y HICHEE TN mOMER, 30 A & Uiz B FOAMRBE o 4R
EORFHHTON TE LT, émﬁ%;{#érﬁﬂﬁﬂwﬁﬁ%+ YRHbOTIIR, Tk

iE, BT SN T D AR—V > ZFEED 2 7RG O L1 7 5 ONZZ U IS < HUE TR
@Eﬁﬁ+ﬁfﬁm:kKEﬁLTméo%bf BIRITRIR S O BRAER T D r— A SN
DIFZDZ L EZRBL TS EBZHILD,

—>2Z;

: KM92’«-400 iw«vmm M o
157 +1 "';\_ /7"/wvw47ﬁ3161«:‘éﬁ%

= S “:‘7' Lembang,

Cipatat —— 41 ',f’f,y
p 37 g Padsiniong ) [

p L X, < Ngampesh TN

,r";*"r ‘732 o ¥ ciman Cimar

N e Ry Ry

Bandung

B13-1 PEI¥ U RIZBT L3 1y Mo Mg
Hi# : Google Map % #(Z JICA FfAH

KM100-+700 “C 2004 A Zfifi T XA 7= K72~ > (Cisomang) 78 (X 3-1 A ™A Tl T
BAABPHREE O TR HER S, [ 3-2 17T K 912, 2016 45 E TOR 10 R DENT
VARG P2 (X 3-3) THAEATNIAI 57em, SREF AN 19em (2 L7z, 2017 AR1Z1% 35, 400 51
OTECIBINTHE IR S TS C\D, £o, ZORIRMERE, 7 v 77 EOXAHR
I —BOERISERTT D72 EOXRN & DIV, ZOZ EITRERRFETHERE L7265 LT,
KIRITER L Cld, HERSHHLER CThDH Z &b, %ﬁﬁﬁ%@%b@&ﬁﬁ@éhko%®%
B ANEALE FIRE LB AR T iofﬁu@@ IR IE U BITEIRIRIERE LIIREEICH D,
LInL7em3 6| ZRHK73 clay shale [ ZEEA L7-HT R D IZ L H & LTH, ﬂﬁ’f’\ 0 THIOBREE & TRRIT
FERFESNTELT, 2072, MR TOZEPHEES =D Tz,
BIHLOHPAZIC JAUT, H 0 im RO SO PRI Z @i 57— A & 20O T4 ik
31



'@1
L = mn
i — ‘. -
I == ale
I \
I PR squp = 1 lil
\, ‘}EAVH ool | i ) falf of
ll . opo) I | j:

i +
YAV T

3-2  Cisomang f&10 DI K ORGIIOALEX]
L IRE OFRAEEEEHT IS = JICA FHA
TDH—AD2 ODEZFFNBHD, WTIUS L THRR TOBROHIEZ /012 DI IEAEHDT
Hii9~ 2 HiviE & Hid~ D) 1 A5 o - MU ARG O NG e
RS AR RTH 5,

KM92~KM100 OFEFHD 9 & B35 CTHAE L7zl
FRY OFTIE KM92+400 DA AHHL Tl -
oo B 3-4 \ZIIFEA YRR ORI A . E 72X 3-5 1213H
WoREZ R34, YEHTICBNTHT Vv
(Cisomang) 1 & [FIERIC HIEAEIE 2 5 O - Bl ORGE B
SRHT R EARHOE EFXR L7 SN TND, Z g vty
D=3, FETORETHZ b H§~ 0 256 0 R L3 3-3  Cisomang FGOREIIRILEEL
Lo Th2, Hih : IRE OfEftgEt

34 Mg IEARDL

HiHHL : Promisco OFEHEEEL

3-5  KM92+400 fEFTOHIT V) HIDELK
(Ve A EAMAI) S & D42 R AT TH O

HABE  JICA SRS ERK
32



INHOT D, %O K - FAREECIX, “clayshale” & JIXNDHIREHERES 235 & LTz
PA & LT, F Y~ (Cisomang) 1 & KM9I2+400 0 2 Hiii 2 B OMEEANC FEfiT 5 Z L 2% 2 T
W5, 7ok, F Y~ (Cisomang) fEIFAIEFEE - [ERAFEEIC L - TEHEEF SN TN D720, Bl
Y COVEZEIT 320 L0970, £72, KM92+400 Hitild Jasa Marga 412 K » TEELS LTV D
DN, AN - [ERFEE O S 2 HIUZ, JasaMarga tEORHEIG MG LND i@ L TH Y |
ZDZ Ll JasaMarga tH& A 7 v TSI E ORITTHEE L TV 5,

3—1—2 KIutEHERED

BN HD L A 2 RRUTEITHASG & FRRICEINE 72 LT, E£7o, &tichbizoT
B DKL L, EO—HHIIBTEBIREIF CTh D, ZD7d, KILFROHEFEY )Y SHiFHIC
LTS,

B 3-1 (ZEMD I~ T & 912, Ny Ru &R I — L A SR ERR DOERE 11 507 F v v 7 HilX.
TlX. Gede-Pangrango KILOTEENZELR L7 KILMEHERNE S HERE L T D, Z4uhid, BARRY
T2 EOFE ., KIPTHEREY), B FKILIKZR ECTh D, KIHERRIC B U CIIEEK fA
A~ KILAESS . KILBSERICE 72 RIS TH Y . S DITEREE DR S OIFHE & 72> T
5. EOIZENLD 2 IRNHEREY) Ch D M=, KILVEHERY) (Lahar) HIA<E-TEHY | EE
IV T b ARLENE CHOR 2R 248 L QN D, SIS KILVEOHERE I XM 2 & O GHikG &5
TR L, X0 O A &3 57 PHREEOER L 725, LizB-T, @B a7 Vs
NV BTN ERRIR TH D LB XD,

Gunung Mas KM16+500

Riung Gunung KM17+950 Puncak PassKM20+650
X]3-6 7Ty HIXBGRRDL

HABE - JICA SRS VERR
33



ToF vy 7 WRKIRILEETH Y . FRRESZ, £z, RI—Lmdfiil v — MIThH 5
728, liE 11 FIBER @ TENIEFIZE . Z ODi&ﬂZ@fX(ﬁﬁ’Jﬁj@bﬂJﬁ%fi LTW5, ZDd,

BRHEIZIR > 72 Z OERE TSRS TIED &5 2 L ITEEEZ 2R

—J7. ERLOKIMEAEREIE L TR LT <L TR \ﬂﬂ:%ﬂ%fﬁrﬁ%iﬁ LTW5EZANRD
Do & Z CIIMERFHCRBHEI MR L Q0 D, 207, ZOHIKIZIEW T, IRE 3R OME
PRI BB THER L, ZhRAO756 R 2 bl _ﬁwtw\k%XjW\éo

LU, BHIXK THREDR L7273 AERERS & FRRICHIEATSIE TS0 TWhD 00y, F7247
LT R O ME RS OHHE & AR - 50 OMEMOHHRDSAA7372720, SERONFIRRED 5
TRWRIUZSH D, ZO7d, #FEEDBE L CTE 0 RARIRE EiT 2720126, mibE DR
— U U TIREBIRCHIRE T E DTV D,

%5 5 BIOBHEHAIZEE LT, ZOMIK TR THFIMTHIL T\ 5 3 EiT (X 3-6) 22 Lz, O
Gunung Mas KM16+500, @Riung Gunung KM17+950, (@Puncak PassKkM20+650 T 5, 414, IRE &
OB METH LN, Wk « FGE « EVRAMEFEZEDOT A & LTUIINGOHFNG 1 i
HEL, AU A LTV,

3—1—3 FAHEHEY (v¥— N8

A N T BOHENR I B — M E (tropical peat) & RIS F /K E D i\ R A HE B HERE ) (B35
FHIECIEE KD 40091239 D)0 AL 2947 LTS, ZAUTEIECREAC L » TE R S o g
THDHIZD, ENEE N 2 I TR 5 2 & T, BlE I A—TE DLWV IHFENH 5,
RA L~ Ry~ A OFEREF (K 3-1) 128V T Ry~ A {llo—E (X 3-8 A1) 23 Z D X 9 72k
WA @S HRHEO 728, GEED T D OHBEFHANEHT L T\ D Z & OFEEOR TR D EE 2D
b,

—>7

Rupat [sland

M7

Pedang Islar

Y a%
Pekagbaru

S0km

37T A~ hIRICBIT L3 vy A MIEX]
HHHi : Google Map % %&1Z JICA FRATRIVERL
FEAGREGH M O E R A HRF W TR 0 ELN T RRB O LI C X 7o tz, iz, AN
JUARID—8 (1 3-8 ZeAl) U, miflod | LA G+ L7 BROFR EANERAKR OSBRI T D,
34



X 3-8 B~ R~ A GBI ORI
(T 7Vl BTE R v~ A 1)
HAEE - IO FE T HK #H12 K A HRtgk)

[FIHUE CIIERE OHERA T L 72 0 | BEAAAEF 3 2VREE 20-30m O LAREEELEUEE L CE
CEphoTatzod, L FOTHINTE 2 o7, Lo T, Mtk B a9 5L LThH, HIED
TIERZENE D DFHECX eV EE, M LA 7255,

2—3—2 T~/ L 912, HK thFIA~ N7 BOFEhERORERZ —fELRt STV 523, Bl
FIZ RO L 912, B — MNE, BPRER 2 & O~ ORI L L TN D, (54 [E L5
5 [a]H OBHFHADERIC, IRE & HK tH& B RAH ATV, HK ADBGN T & fefit3 5 DT,
I T Yy RTEZFER L UAZ L) E BRSNS,

35



3 —2 ODA A%

3—2—1 &Rk - FEiE - EURRMEBEDOERIZET 5 BE. BREEKNNEENA
Wk« FEE - VR AMEFEOBPHIIBIT S AR, R ONEBINA 23 3-2 (TR T,

# 32 Wl - FEE - EUFRAMEFEDO AR, A OTEEINE

R A R T EHDOA L7 TEOREME U T, B RHMERIRI 2 e LT AE O HR
ST D7D DY TV T EARPIAGN R T EDD | HBRO AT OHEE )3 N IEfEL 72
V., EEA S TS I HS D RHEAE, LT OHMEIEN LI TD, ZIHORE
EFRRA DT AT VR TIEOBME- AN FRESNHE LB, BT D8I AT
ALEREL AT VYR Tika K D720 OFFEGFHNRENRESND,

DS

Gz

Rl SEREERE

A vy A FOFFEFFEEITV, AL
T100% D 2 7 HEER K OIS 24 7= =N &
BERHY ok N TS T R
EOERVE « B fERT 5, BAfRIEE A
7y RLEEET 5,

1-1 SZHESEHI & TR BE RS Ty
GRS

12 SAGYA b OFEIE N O T A 2
RET D

1-3 B ATRET S (HAEN - i)

1-4 M ZiRET 5 (S

15 EHM R - it D

1-6 /A vy Mo N CTOIEE T
5

TNV A FERER O Bt
7T 7 WK O ARES,
A= b7 BAEHEREY

17T BPSRAL - 58 TREZAT O

1-8  JEIME - EAEMEA RIS

D% AR IVeLT

AT Yy RIENESEAR—Y v 7 HdlT &
LCA v RRVTERNOBHHERE, &A1 77
K, B oL E o b, BRI I
PRANEA, BEUR AR TE HEREEE i S
éo

2-1  AFRZ NGB A FhET 5

2-2 B J)—, BRFEEEMTD

23 HEHERETT

3 HARTA L R OFEDO T E

ERFRSEE, P, R ILIms, A~ AT Dy
RTIEDHTARTA L DT R EL AT
o R TIEO B~ K OEAT5A1 T,

31 FREFETHOLNIT —#% 5T IRE

EWHTIITARTA L ZRET D

3-2 N ERAER I AR ST
%

3-3 HATTIEITBE W IL, A RA T2
T HSNIDVER ZARET T2

36

HHRL : JICA AR




3—2—2 BHAL C/P DB K OSSR
(1)  BAMROZEBNE
F 3-31T, 1RFEZE LIMBAM DOFEHNE LA~ T
#3-3 RGN M OB L

PERAZE SRR
NMTy7 | BARLE | BRER

AN ©
©

}

FEINZT
SERFR RN & T R R R T Y
(CERA
KIEEH A RO FEFR A K OVt T 5182 5k
ETD
B 2T (B AREPN - fH)
B 2 A (B EE) 375
BRI AN T2
23y M A N COFESEf T 215
bt - 78 TR 5
108 FAVE - BN R
VRIS ) e )
e ) B — BG RS E I TS
s 22171
FGIFFEECTHON-T — X% M2, IREE
WIIHARTA L HRIET D
TTARTGA L Je | AIFEZE-FERAEEE TN AR S T
UHEHEDRE | 5
HATTISITBE# /L AR TIC A
BT DSNIDVERE BT 5
B, OFEAICEA, Ol TN, AIXT K3 AFLE
Hidh « JICA FAAERIERR

[
&

©

FEREHE

O] O |06 |OBl0|0|Bt| ©
> | B> |O|©0|0j0|0|e|e|e|0| O

©| 0|0 |>06l0oo>

O

(2) ®AANE EEEFHH)

AATE () ([T ARENOFEF RO > R T EHRME N OGS 2 B 2 A Hih

(ZBET D RRER &R, KOS < D JICA FHICBH L= ) oAU RH 0 | Elk - F5E - B4k
%%%XA~X Wl o FEE » B URAMEEES A L— R TT BT8R A O Y
FHEHTA RTA L OREITBWNTC, RERARKTHDHEEZ D, £ LT, HEHEEE (R 1TEAD
MR RDE DY —T 4 L T H o R=—Th b, Hhk - FGE - EORAMEFELED HITHT-0 |
AT Yy RIJEOBERAMZBIT 2EERHAREZA LTS, o, A > RRUTEICEREAD
boT, BIHEE, 1EEOH% S SARIZBOTUERRAIRIRIFAETH D, ™M 7Y v NTIEDRE -
TR » FEGE - B A EFZE T T B SRk D720, A H A ZAN < FE THh D,
HE SN D EEFHHRZ R 34 TR T,

37



# 34 FEFHEZE

i GaE ! BiEEMM) | EREEMM) | TR (AR
AT 7 (K TR 24.5 17.35 12[7]
HAT = (BR) AN ) 5.93 4.0 12[H]
H Arax (R AN ] 3.6 7.5 12[A]

(3) FEBRNEHELS

BATEOTZGHI 24 3-5 177

#3-5  FEE BRG]

HiH : JICA AR

FEhBA [LEVART SIS AL | & fifi#
kR JEERE71400m = 1 it
T T 4—EN 1257 = 1 HigiH
TS HT-M1 = 1 it
Bl BORHHIRE600/m = 1 intH
Fe et 1. 8KVA & 1 it
BT B0 B RES240kg 100V & 1 L
=AM &3, 0m K 40 it
a7 Fa—T £&2.0m X |2 Ll
R 90ARX1. Om EN 100 | fth

100AF&1. 0m EN 50 L
ZAFE Vb S9 {iE 24 L
a7 AR ] 200 | #iH
SR BRI T T IpE 2y 1 B HhFHE
TEETH E2y 1 it

(4) FHFRIBEBIOBE

HiBH « JICA SRRV ERR

A ¥ Fx T EBIFO C/P & LTI IRE Z4HET %, HMIAH OBMERALR I, Wl s
ikt B9k Minutes of Meeting, MoM) OFAFTIE IRE OFBHTTITU, FEROE K « 35IE - B VX

ZAVEZED IR SHUZBRITIE, JICA, IRE 2072 3BERIC LA B ELR AT, FELFEhT

HZEWEE L, £ LT, Wk « FEGEF - EURAMEEEFRIZBW T, IRE OERKENT Freoim

nThHo,

> ¥ERFERET, BHRREES & OFERIZ BT E 2 BT,
> BAMRIOIEREE LB 2k B OB /195,

> B OmH 2 FITAT O 7o, TS ICH B E AR 5,

38




i A TAR 2 78 n] 2 BRI R UG5 2,
M LEEORE 195,
EBIHh, BN LR DL EEIEET D,
I, MBI RA TR D,

FBERT . BATHERE1T 9,
FEBENT, =, AR SR 5,

I ZIRAT DB, ZSEBIHIDSLEL & 72 BI5A O ASERER A FEhi T 5,
Wi LT E RS0 o DA DI - ik - BEEAT O,

BT, SR, TREERA BT 5,

BN DR ERIREAT ),

T BRI O NIEEN 1035,

HEHE T, ETEMEICRT L, EEREIR O VT T AR MR D,

vV V. .V V VYV ¥V V VYV V V VYV V

3—2—3 FhEkHK

FEhEAHNE, X 3-9 (RIS « EBHIEIC, ATy 7RSSR & 72 D AR
T (B0 & AfeE B0 2 EVWVZ& RN, AT 7RSS M - SEREE21T O, IRE 1
A > R TEICRIT HHE - HHEHARE 2 b 272, MBI & 725 3 TS,
FHEHELISMT, BICRRERE & OREE, fii L34E72 E~DW a5,

- HEBE
: :ig;&ﬂ hry e —y i—p
BR | trsqomens i-4ortia
- . o « BRSO N
JICA | NV () | IRE - s
- I L - WS A S
. BERE » B AER
.« HEHEE
NEIA# |, AR EEL R
’ ;;r;!:;&m PT Hutama Karya
3:[[ PT Jasa Marga
n l: — BB IR
| BATE () H BBRE G | © BIXH
- T4
- iR ichacl L
o HAFSIo%EXiE
. *E‘“% - =
. FR/RTRE il
> ToFruIiRE
AU FRLT M TS (HATTI)
I FITHXSPTE
AV (ITB) Rh~Fs2A
HEEE

3-9  FEhlAHI
HiE : JICA FRARIVER

5 [A1H OBIHEHA T, JasaMarga 110370 Lo A FERER OEEEEE & LT, IRE 7 HOERE
NHIUL, BEONHT 2 TAEES S, £, EE 11 58T, PU NEEEHE L T\ D720,
39



SRR O A B2, 2 LT, PUMRTE LT~ Lo~ Ry~ A BORELER
DO TS %2 LD HK AL RHEIINCH /192 2 LIZFE Lic, B, FSREFHEETT I BRI,
IRE Z %, HK f1:& JasaMarga 1% FHEAELELHEON I8 AW OEE L B2 T 5,
F7-, HATTIL & ITB i&, HA T A ORER OVAEIEEN A HUNZ LT, BRI 3E5 2 AR— b
T2,

3—2—4 JEEhEHE - /EETR
% 3-6 | T - BEFHEFRZRT,

40



F*3-6 LR - EEFHEFE

I #-E A G B %
T A il zuwef:mf ; ; 3 7 7 zozuﬁ;& S 5 w = 5 zm;r& FHEE Eﬁﬁ_ﬂﬁ
FHLER NAT B i liem i i i ]
RETINEE AT = . [ 101
£ RMERE AT i f m 7
TEME. ERED IAFu I = im  m a B ot
Ei e - -1 5 m I
iy EEETAAL—5— HililEg AT R E - 192
2 pupTns. awkEEn AT [ 180
i reyee—— BEIHE - | - 108
HAFS4L RUBEORE BAETH fimm 7
REFRETOSELRE BRERIE R [t
EETLORTEE B s - — 108
FBEEE NAF Ui = o - m i 50
SETEREF WA ) - = P N N BN BN S NN - E
EvAARMEE nAFBiR) E—— i o - : I &
FHED. TRED NATUDIH) " m il o e &a B oEE 7
B EETAAL— S EW R NATUB R - ] - - o 8
@ssz.vuan#.ﬁmm%sm IAF VDI o - - o 12
F FHME. 0UAT(90A NAT B = == - = £
Ad.a2 nAFBiE & - - ! " m m =W = m " = = = u
HAAHRBORIER BEIE ] " = m— mEm = - EE o - o B
HAKSALRUBEDER RATH - - om - = 3
REFEEIOSERE BRI - - o= - o oEm e oW WM o o a
;EﬁiiﬁﬂkIﬁEﬂﬁ‘;%;‘zﬁﬁﬂ!ﬁ =
FE A OFERERUBIHEORE ==
WO BFEA-R)
ARHONE R
REHORA- S - -
RETH
TS AASRAER
REBT TF IR
ATHSGEHER
ARt 5 TRE
A O E
FHEAFRENOESE R
BEAE i —. BREFRORE
BifigEa E—
HAESALERETEIL -— -— B | N B e — g
ASIVBUAR  |HEEEEE e
SRR —
S—URDRYDE A EEE ——
A—br—hROEE e
ARBIHT |
EUrARE -
BAHE. AEREHEORH. AHOER |
EHEOHE. 2, B OHEORE | —
HREORS 5 ®
HERERLE N ALBERE IR
A# B - P 7 3 = P s B S a 5 a P a & a = S =
EHNET A SAE G ATIRELEAE P
EEETHES T
ERETHER
B —_—

HH# : JICA




3—2—5 AN
MR A 3R 3T IORT,

3T FEE

I | GNBAMIERD) AR 37,700,000 | H
L. [EEAE 18,000, 000 |

2. T O 11,000,000 |

3. —HEEE 8,700,000 | F4

O | B 49, 100, 000 |
1. B HE - A B 18, 000, 000 | [

2. ik 24,000, 000 | H
LIRSS 11, 000, 000 | [

A 2 -1a7akk NERRE 14,000,000 |

3. BitEENE 6,000,000 |

4. AHe NG 1,100,000 |

m | 5% 5,000,000 | F4
IV | /NeH 91, 800, 000 | M
V | EEBUN OCHGEEBID G FHEHE (/NGTD8%) 7,400,000 |
VI | &3t 99, 200, 000 | M

HiBi : JICA A ERL
3—2—6 FEZOELIRAEMR

Wk« FHE « B U AMEHEZEOHMTIZ, IRE 21X U, BHBUF, &1 07 7%EE. ik
VHNH N RS SO MR E A SE L, EERREI T A EEAR— 7 aT o
B O W2 fERICIRE S5, [FIRFZ, IRE (B & Hilii o217 5 1T, HATTI
L ITB D 1% BT, IRE A 7Y RTIEURD A R4 L OREZM D, 178D O
HIEN L, A Y RRUTENOE YR A M — L HlfREAZ B U T, N 7V v RTIEETE
U7-HBEHA B R R A HEtE T 5,

3 — 3 C/P frmbkRawR - Wik

C/P EAERED IRE &1, 2018 4F 3 f 28 HIT Sy R CIERAR W #OSZ > Z LN TE -,
ZDWEREOHTIL, IRE &EA T v Z I K DHEWIFEO QI TOEEIZE ST, £ LT, 2018 4FE 7
H9 HIZ, M#EIZE D ik ek Minutes of Meeting, MoM) OFFIRIE IRE OFEFTCI T, I+
DR « FFE -« B ORAMEEENBIR SN BTIE, JICA, IRE 207 3 HEBIC K D AR SCE
G L, FELZIET L EAAR LT

IRE 1%, ¥ 3-10 1T~ T L 91T, A v R 7T EALEE - EREFE (PU) OWFFERH R (R&D)
WZFTB L, 8 - MR IsT D HANORISE/ B/ B AAT © BUFHEEE Td 5, IRE DIEXAFR

42



AFBZEAPU)

BEEE EHRE

|

gemen | | mmmesn | | czvwes

remen | | #Emes || imEees |

AZRHER

A ISERER HHZEBAF H(R&D)

e

SDAFRZFR

1

ERBRATIRE)

3-10 A > Ry 7 AR - ERETEHEX
Hil o o FROUT A - ERFTEA R — LV
JICA FHEHIERR

%, 1 > RO 7 ERERSEAFZERT (Institute of road engineering) | T V) | k& 72iERE K UGB
Bafiomat, A, WONCHIZERIR &2 I L, & L CHFSERHTS OSSR O S L & R &40 5

AT Yy RTIETR A 2B TEAT 555, e TE 5, W H SBEMEA R OIERK /BT
TGS A& HUL, IRE 13 bib)ieh v o 2 — 38—k L5 2.5, HATTI, ITB O 154572035
IRE 73N 7'V v RIIEOREAMRHIA 7 7 Bl 2B 5 MU A 5~ DR, 1 7V
v RTIEDOFAE/ A RTA L ORER X DHE ),

ZOMBRT DI E LT, TTB, HATTI S0 =— RFHACHEATS MG B, Bl Re oo bz
HET D, F-EMHS— F 2L LT, MBSOV TE RO IEEA AT S
FHAT - GRAT = Y L2 o hEEED Promisco tHE I L, A 2 BRI T OFAT L~V ORER & BGER
DN L, TSNS O=— A8 21T 9,

ZHVET, IRE & OWkld b BHTo70, s, BCRLOSREICOWTIL, & 3-8 1R T,

43



#3-8  IRE & OFRNE
IR FRBNE | ERE R B
Fahmiifxs |® ~AT7UYRTED | ~AT7UyRTiEE | @ HEdlEAMhE T
G| < AHmLT=, FAHTID
o LSHOIHEOHE | @ NATVUYRILIEE G
® o IUOHETHA WAL BEL 7 | @ Qlabosi
= WFOBLIR R MBS AL T2 WL ATREME
= ® C/PDHH] VY K OBRIFIC
S ® HAMILER% 72 PAECR-Z
TARAARDTZN, D,
® CH BN
BINVEL
Dededfiie | ® ~ATUYRIIED | @ HNATUyRTHEEZ | @€ MoMOWE
~ i e <EHIL 72, (DWW itk
= ® ASHOFHEOHH | @ Y AR IGEY T LM
= ® IR (BN IIN D
3 IrOBLIRERTE A 158, CPRE
o ® CPDOEEE I DEEERL
770
o NATUYRTED | @ IF—1Ehtl | @ SHOENIE
DededfTFE: RS, MR ETT 0, AT VR TIE SV HE
Rudy#hf: Ol (2% DEMED— W9 570,
o N ATUYRTIEIZ JERE T, KRRk
BILBEHAEOR | @ ALRRITEOH HE N O
AEST 1 BRI D sl o
o N SEHEENAE S 0., Kkx 7V 5 VYAC=YiRN )
W, SHBORRST ZaL7zuy, b,
o % ® JICAFELZED,
S ® CPIZHi=»>T, M 5 AN A1
> T OREIEEAE: TRDTZN,
S ® [RELSMZ, HBHER | @ AT oS4
REMED D BUMFHE AN il i
REARR 2L DR IR
Ik Sz, CIPEH
® LN -SEEEVR DD
AMeFEEzmTZ | e HEFEAEC. A
Ay MR A RO ARFA L DFEES
& EZ 55,
® AuyMrANDIE
B35,
DededfiE | ® MoMiHHIZ o ER-EIE-EYXR | e AuvhihAg
Fahmiif & ® AuyhAhdik AEEED BRI MZOWTIE
o E CPEHDDHI L% FEEROBLGRIR
g ARl AT 5
g o Ay Ahdik MDD,
a TEHUE R ONGFTIC
DOUWTE RASH A
1777,
— Fahmiif & o fuyhrArDEE | @ SAuyhAROlE | @ TRINTOH
@ TE ARt LR EE T A& LR
s 7 D—oL7p
< %0

44

R - JICA FAIER




3—4 it ODA T L DHEEEFIEM:
3—4—1 L 725 ODA T

1-3-1 Til~7= L 91, I ENFENET 5 ODA A 7 7H& g2 ¢, B S 72 2 AR D545
EHHTCOFED TIPS COEMENREE B2 LD, BARINZIL, BUEFEEF O 2 DO F
TR E 720 9 B,

(1) (A FRUTE [HERENETIE] 2 - BRI L D238 A > 7 7 8%
AR DE « FEEE - EORAbHE (VA B —xL) )

AN« FEE - B URAMEEEIL, A~ T EERREROSS Lo — Ry~ A IS0 T5
HEGHAR O B — N EO HE SR FEEOREE T HEA IS D TH D, 2017 46 HIZ JICA
DR« FHiE - VR AMEEREITEIR S, 2018 4 10 ARFRICBWTERIFTh 5,

AT, x5 & 70 23 TR 238l 1%, = OMREEMERT D NERH D,
Z OMERICIE, RBRE TR & FERE THROR—Y) 7 a7 ERIL, ZOa 7T O 3 il EEmE &
HEA TR % Z L2k o TREND, A=V 7 aVIRHELTHDH Z ENEENDN, A
RR T EIZITE— MNEORERL = 7 2R EATRE/ R - ZSEE DMAAE L7 o, Bl T.oo
hRDFHINAFEIZED L FTREMEDNE 2 B D,

DD, ATV RTEEAOCCRERL 7 280092 Z & ¢, il LozhEs L0
ODNTRTZEMTEDHEEZOND,

(2) (2 R TE A~ b7 BICRT 28R b AR OTEINC AT 72 I - e

EoTE

A~ RTINS 7 T~ T CRIDIE S R NVFEEEE T D720 | BURORE
RBMNED b o RNVFIEANDW TR A MRS 2 72D O T 5, 20188 ALV 6 » HD
TIETCEEH TH D,

b ANVXEOREHZHT= 0 . BEFOIEREILE - /58T L, AE SN DO E L et
%, Fio, FEAR—Y 7 OFEREFHEORENE EN TN D,

P VEETIE b rARWHIARTE OZEMR LN~ & RAAEAI R OWERATALERAS, F3E
A_ﬁ%<%@¢éo:®tw K RNV EEOERMFTREMEI VR SIS, M 7Y » R I1E
ZEL) ARIZEHE & UL, W ORER—Y o F LA RO 0 X0 B - A
AFTHZ &ﬂf%éo_ﬂ X0, HEKTIERST T 0T o 77 Eibl et iR THEZ2 TR, &
fid D LINTE, LEMEOHICEIRTE D & 25,

3—4—2 fEfL 725 ODA T L ORI

(R THE THERANERTIE] 2RV B RIS L 55581 v 7 78 SR %
DR« FEGIE - B VR \ZOWTL, FEREAF LB THD Z &b, S1%IFHD ]
MR TRAEIZ DU T, (H%)U/I'E~:E—7a&t§, EE1THO TETH D,

(A FRUTE A~ N T BT HIEE b R VENOTE RIS 7 I - ferSai A
[ZOWTHE, bR VEEORREZRFT Ch D Z Ehn, REEZFETHa s b

45



D, ATV RTIEOENEIIT > TOZRUY,

3—4—3 FERL 72 DM ODA B L OEHIC L AHIRF SR

o R T7E THEEANPRTIE] 2 WP RIS L 55881 v 7 TR AR D
W« FEGIE - EORAMEEE] EOEHEIC OV, RS X 01T, A KV EEE - Bl
IR ZENRTED2D, ™M Ty RIEOILRDERIZEN D Z ERHFF SN D,

Fo. BAROLEHE - hBHINE /Ny 7 —T TIN5 2 & T A ¥ RO T EBIFA~OIRE
Wr~OHEE & AN L VR S5 7 & ORISR CT& 5,

3—5 ZRIFERICEITHHE - VX7 LXK

Y, BREEHARUEIN S 2 50, K 3-9ITRT U A7 ZE LS #2 €D 578, M - FEE -
EVRAMEFEZEDOHTH LV EFEIIC Y 227 OPNH L & BRI IESR OB 21T 9,

39 METHU A LEZOME

DLIAE 2 Ao

R4 | mrUzY nE e | EE 2 RS
BERH | RRH. 6 ARHORT . o o
REoe |nr w | x| B |EHEOBRCTY TS ERY. BESRECHG
sy DEORBGEBCSSR | x| @ | ® [Neumsmm mAERoK
DAV | BrARCEORLIAND | @ | e o |wsTR EwEREL RELREDH
AR ; W
TN e EMEORERESSTR| | g | g seimommicrs T ER). SERRRICHE
RALAR [RARBASOBE & | | o | o |RELHE R RESRHORIL ZHEOH
& EIzebB5FT#EA 1k BIS7 T+ %5RY, PEFRFAS
= EEAHONS. BERA- /I I OR RS
e it NE P R s A E(EER OES
THOSE [RISRETREBL | o | 5 | g |RW7-27 W ERR(RECLET—51 0L, &
A L. fiEx e XK W ¥ MR-
BRRED | R R@rERTHE x | & |mEnELTC #EWY. BREEREHHITRE
vz |wam  |(BHOSTGIERCST | ] @ | @ | — S MR A0y A
R —f |[ABEHBLL LB RRMN | om | g BN —BHERRLTEE BerLIRmE
ROBME | HWD s
& | nanma RSN | K | @ [ WETIC LRI EORANS, R BARE

HilL : JICA FRARIER

3—6 REMSEEE
3—6—1 ZoE

T DR - FHIE - B ORAMEFE T, ARRERRERR O HHIPN K O—fRERE O HHINIZ 317
HAR—V 7 OFERFENA TET D,
I, AR TFIEATOHRERARAZ, RO 72 D OEREEH SRS 2 M 241 b T
Lrien, S HITRRBRIENEI IAR TEORHMNTITOND TETHDH Z &, S HIZZE ORI
46



T L LIFFIT NS WD LD AR HEOR HHRH Z BB B B YA T O TV U,
HERR RIS LB EPTIIIRE S D,

ATy RIIETHWLDHEA - R ~—L LT, v FRUTENTHIZ I TN,
TAA Y R FUEEER] TV AT 2 LB440) ZEHT 2 TE THDH, ARYE, (L - Ykt -
BRI W SN TR D BRI . 1 v FRIU 7 ERNICBO TIIA S B ohE
OHIFEBIZE ENTWRNZ 2R LTS, Fio, AREHOR—Y 7 COMITT <
IR END, BREAOFETTE A TN O L SD,

3—6—2 RIFEEEEMTEBNCEY REASEEDORIL

(1) Tl A FEhER

Wely o FEE - B AMEFEECHENT DAY 7 ORERINT 2-3 E. T 100m FEEA T
ELTWD, T/ U BORRIZOWTIFHEERETH Y | R TOFFEDRE L T2 &
5. EIA OFGXITE 72T TRV, ARG TSGR THIROWREDH AR ER e 725 Z &
NFIEEND,

(2) FoFvvrHix

Wely o FEF - B AL IS AR—Y ORI 2 BT, 4 50m BEEA TEL
TS, AR - [ERETE M OWiKa (2 X0 SEERR THN I STV 523, EIA OFHi (T
DOWTHIARHATH 5,

(3) A~ b7 BAERER

2~ b7 BAPHERITERR OFHHEE C AMDAL (IS~ Ch D, AFHETERT HHR—1
> 7 OFRERIMIT 4 T, L 3om FEATEL THY, mdEROAL LI L L THARD TH
BONSUWMEETH 5780, BUFHEAD AMDAL ([ZRELENLD,

3 — 7 RUFEHTHFSNDBFEIR

BPROWEY . A v RO 7 ETITjasg, Habti o Siid, KOOIz L.
A7) v FIIEOBEAIZ L0 maxiRns3ns Z & T, FEICBIT2EDOmEA > 7 T 5%~
OEBRAFCE 5,

> Ay A MITN 7Yy RTIEC L AR—U o 70 B S A, sz s30T

HESVER—Y T E OB F U TN 7Yy RTIEOEMNE, B S5,
> 7Yy RIJEOBRAMER OEME MR TE 72 EC, IRE & & Bl A7) v RIJEIC
RBEITA RTA UINRESND, SHRDOE VR AIEINZEEND,
> ATy RIIENESER—Y v 7HiTE LTA v R T ENOBIFHEEE., %175
Bl Bk a LYy b BEREH SIS E ., EUR AR TE B i &
N5,

47



> AV RRITENCKET 2N 7Y v RLEURS B A RBFHRD B S 15,

48



HAE VU EREEE

4—1 EURREREE

AHOETFARMCOVTIE, Fiaat-mieEx, MM,
— RS U, BRI - BRZ R S,

(b, THER) @3 7=

> VB, Bl S— R ORIRIEAE T, N T v FTIEZTEH L7655 RE

> BAWRERTIE E fid, BEERFHEATERSLL, Sl = F =L Va2 b -
FR—a VEMAT, A v BRI TEEROVERIEC T A OZ T

> A RTANZEDNAT Y v RTIEOEIGZ LD T A & R & BEY — /L A DR
¢

> HEFHESERIEOMBK & R— Y > T HEREE OB BRREE R T 7 1 TH)

EUR AR A2FR b AR D720, BHEZEIR DA FETH L0, BHEEFH
HTd DU NTHHTE N DORSIANEL L 205, L L, JETRO DIFHRIZE D & A > KRR TETIIS
EHIHID L L < | SNEOEEE T — B AR A v RO T ECEAEE BT Z T 510, 1
RRITEAIERSE - EREFEEAD DI 2T 208035 5, Loy URE DA OFFERIR)S
KEBUEFIEF | FE SN D SO HEHE B FHITOBRR DT80 HiL D,

5l &t & AMNEHHIBMROEHIUEN VT TH 508, B VR A EBOWIABERS N TIE, Bl —
N — {2 L AR T 2 L RRRC T 2 MR T 5 Z EIC Lo T, FENRRAXY— T D2 &0 RD
BN EE 2 biD,

FHENWDAT V2 —NERATITRT, BEIHEIIOWTL, B TSR EZERT 528D
KEWEE IR EDT-D, HOESICTERERTE 2 LB 2015,

Fa-1 FEilkH L FER D 2—

T )
Jr—% BB RETER \ b e \
DEFT—X @l QAT
z2rva—|[ m#iEE ER EIEE 1-248 3%E 1EB LG
% 2017.10-2018.9 2019.4-2021.3 2021-2022 2023 2024~
. s s | RTEOBAERR | .o . BT AHER
TS | AHGOBALEE | A UACOER | s ahgomn | Do) T AHER
- - - - §E4E B EHF/ 0 0/ BHEN
o G A% A% A% AR 7 (OEM) Aokxs 7 (B
EhE | Bl | S —COAERA Bt K B4/ IR
frias - SSRGS (xS T AR R U7

49

HiBi : JICA A ERL



4—2 WO
4—2—1 THEHHE
FEABAE AT O I

4—2-2 STy FIHEORE
SN e

4—2—3 A7V v FITHEZLDEEEHBDTN

AP N HEIEFRR

4—2—4 ATV y FTHEOHEPE

A N HEIEFRR

4—3 NJa—Fz=—Vr

FEABH IO EIEFOR

4—4 EHPRERE S— M
IABRER IO E IR

4—4—1 TEHAMOHEREHA FTA AERR

A N O E IR

4—4—2 HifiEE

A N HE IR

4—4—3 BEAEBEBIRRT
eSS IO X FEFOR

50



4—4—4 TVaAf b FRXL—var (JO)

NI O EIEFR

4—5 EIRRINEH

IR O EIEFR

4—6 BESNHEE - U R LASH
AN R

4—7 EUVRRERTHRINSBFEDR

AV RRITEEZRIIVIC, TFR, S¥or~—"2EORMT V7 #EE~DOREM%Z BIEd, &E
® ODA RCEMHFHEICBWTUTEE S TV D HEERERIN T 5, SIS & IgT RO~
DDA L, BN 7 TEGEO T D DB 72 2 7 EIBER I ETH V) | MVER DT ¥
VATRENWEEZ D,

BIE, WM o5e ik, 258 L0 10 TH D, RIHEREROE K - F5E - o A1k
FEND 5 ERITIMEE ST, A2 RRUTETOREEZMZ D 2 & THEED 20%(1. 4 f5H) 2
SREFEL L2,

4 —8 HAENOHILRRR - HusTEMb~DEH#R
4—8—1 R TOHEAENOHITTRG « HISFEHb~DERR

— YA N BV AR F Ol REERINTESRE . PSR, Roa - Ko 72 & OrEH)
ICEko T, FEEDOAXLT v 7 HHROM EE2X->T\D, £i2, EHICE2SmE T
IR IR & fpias 2 B & EGRA RO ED T » 7 M OB OUGER R 1T > T D,
A A A TS ClE, BEEERE TH T KB o317, EHIMIGHERS « SRRSO
(2 Lo THERAKIZBEIF 2 1E LWERR DS K, FELAfroom) F3EIZEEA, KIS R 2 Hilk
IR b e & OFFBICHGAA T D, HIFR BV FISEE R Tl FEBFRRAT DA T > 7 B
XSO AR Z LA, MR & A THIFERZSR S A 7 22 K 2 m I e
DORFFEAI, EHFOTHBENOIR, HOTREOIEMRIZEN D Z L2 HIF L, BB L TV D,

AARENOHOTREG « HBTEHE E~OEBISH AR 44 1”7,

4—8—2 ¥k - FE - EURAMEBEETRITT S ODA RELRUMBSMRBISEN CRIAEN D
HAERNOHTTRER - ML

W IEGE « B VR AMEEEA NI SETBEIIE, K 45 O XD Aok - illdE M b~0 R
51



BATEDEEZLND, BRI, AT v 7HRASHITRE T/ 5< W offf) L LTURSHBI
DHRIT, HIMEZE & RIRRFFEO F v — g Ll L Ca 77U o FEg R OBhE
—/VOBIE/ SR &ttt T D, HURIRDAEZE /INSURORT T 5T 0 7208 Bl 72E /3 D%
AR TN BIEEN TE 2 LW ) BARBIT L 2T 5 2 LT 5 LER D,
S HICYHHEINIZ A AEN T HRAIHRDO HDTHY . ENTORMEHBTEIRONTWD, A~
RARZTEIZRNTHA R A REENRIE STIUT, FiTlCB AT DAEEFA~ OB L OBl
WG, EPEEOIMEHOHIKIZ O30 | REICRE T2 B2 %, Fo, BHITH
WATZ LI, ATIETIIRRROBCZTRE SN & B A D Z N TE, HIPEFIM (HIEFER)
O E) (ZAVRICHEIETE 5, A > 7 TEHROT X —FEEL E~OER bR E < /A
DLHHDTHD,

FA-4  BAREINORTRE - sgE A~ OHBRGEE ERER)

HH A
- RHEEREA PAEHERRAE S (HER)
R A8 & ol - ik - REEEREA K ()

- HiPEEI A EER S (&8) 13
TR « KBRS & O IRAAEETIE~DOSHE (=
R/ RIFFEREREE & oot - Bk NRAT 4 7 ZMEERSE, PEEEREERE. rady
IR RXT ARHESE AL
TSR SO E RS MR X DR S AT A
DRRE.

HoEEA A~ DOHER

HA B JICA SRAEIVER
#4-5 HARENOHTTRE « HsgEMb~D Bk (St FiAx)

AHEE H WRIL
JEMAIH oM R OEEEIC L B OBERDN A Fh D,
Tk« R - U AMEHERIE U TR D IVTNER D8 D N
i AT 7RSS s T ORLEBRTE K O R 217> TV
7a—r L N OERL S ETIEFERERMIE 8D, A2 R TEA~OBHER0—E L L
T, ANEAEREFERIEOERA IR S, A > R T AZE AN
T, T&E - IERINZ B D Z LR D,
M~ DFIENER 2 U TR e i cig it U, tittooifEsbEsa

Hits AR~ %

A3~ D S A BB B,

I RIBHRCRFL O | FR - FEGE - BV AMEEEEEE TR AR o 71 R THUTH
i ATREME TBRSPREEL | AT OFELBRFEI T = & 2 B

HiH : JICA FRAERIVER

52



B @0

Feasibility Survey for
Hybrid Drilling Method
(geological survey technology)

Project Completion Report

Republic of Indonesia

November, 2018
HI-TEC Inc

53



Chapter 1 Development issues of Indonesia

1, Development issues of Indonesia

Compared with the neighboring countries, the infrastructure improvement of Indonesia has been
delayed. In recent years, the delay becomes a major factor to decline the Indonesia’s competitive
power. Regarding the basic cause of the delay, it’s considered that there are 2 factors, one is the
social/economic factor, like land acquisition, government and private fund shortage, the other one is

lack construction technologies, like various geological investigation methods, design, etc.

2, Development plans, policies, and statutes related to development issues

President Joko Widodo has been holding up nine issues as a commitment during his election
campaign, and these are executed through the cabinet and policies after the election. These are listed
as nine priority issues in the National Medium Term Development Plan (RPJMN) in 2015-2019, and
one of these " Competitiveness and improve people's productivity in the global economy "is related to
road construction.

In addition, according to basic policy of assistance and three priority Areas, Japanese government
plans to provide assistance to support the self-help efforts of the Indonesian government as much as
possible. “Assistance for further economic growth” is listed as an important issue which in order to
achieve the Japan’s basic policy for economic cooperation with Indonesia, therefore our proposed
Hybrid Drilling Method could provide important basis technology for promoting infrastructure

construction high quality and efficiently.

3, Analysis of ODA projects and the other donor projects related to development issues

Among any of the infrastructure development projects, it is supposed that the peat layer is wide
distributed in the coastal area, and soft ground or landslide are distributed in the plains and mountain
areas. For the complex geological conditions, special geological investigation methods are required.
Therefore, Hybrid Drilling Method would be a highly useful technology in the infrastructure
development in Indonesia. Promotion of this method will upgrade entire geological investigation
technology, and contribute in high quality infrastructure development concurrently with achieve cost
reduction in Indonesia. It matches with the basic policy of assistance and three priority Areas from

Japanese government.

Chapter 2 Proposed company and product/technology

1, Introduction of proposed company

HI-TEC Inc. is a geological investigation company, provides a comprehensive range of services for
engineering and infrastructure projects like dam, highway, and various geological and hydrological
investigations. Hybrid Drilling Method is a special technology for high quality core sampling, applies
to all kind complex geological conditions. Based on these high quality cores with high reproducibility,

we can obtain more valuable geological information through core observations and laboratory tests.

2, Introduction of proposed product and technology
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Fig.1 shows the difference between existing drilling method and Hybrid Drilling Method. Hybrid
Drilling Method cleans the slime using foam as recycle drilling fluid that created by HB air bubble
generator using the compressed air and surfactant polymer, instead of the common drilling fluid, such
as water or water-based drilling mud. Because of the soft foam fluid doesn’t destroy the surrounding
structure of core sample, therefore Hybrid Drilling Method can drill smoothly and avoid structural

disorder by excessive water pressure, obtains undisturbed samples for various rock mechanics testing.

& £ “— drilling fluid -
\ «— drilling fluid nefla

general drillingrig \\ | drillingrig

4w compressed air

HB air bubble generator

comparison of technical method

general coretube |I

core sample

a) existing drilling me thod b) Hybrid Drilling Me thod

Fig.1 Comparison between existing method and Hybrid Method
We can understand the difference of technology very well from the Fig.1. The a) is core sample from

Indonesia, and b) is core sample from Japan and obtained by Hybrid Drilling Method. Hybrid Drilling
Method applies to both hard and soft rock, therefore it considered that specially applied in the

important structures, where the high accuracy geological investigations are required.

3, Applicability of proposed product and technology

Through the feasibility survey, we consider that there are no problems with implementing the Hybrid
Drilling Method in Indonesia. In Indonesia, the quality of core sample was bad. Regarding the cause,
besides the poor drilling techniques, the low unit price is also a big problem. Therefore, it is necessary
to educate the concerned parties that high-quality drilling work could lead to a cost reduction of the

entire construction project eventually.

Chapter 3 ODA project
1, Outline of ODA project
Table.3 shows the outline of the ODA project.

2, Content of ODA project
55



Table.4 shows our purposes, results and activity contents for spreading this method.

3, C/P candidate organization and consultation situation

If our proposed Verification Survey project could be adopted by JICA, IRE will serve on our C/P,
promote and implement joint research together. We have sighed the consensus document with IRE on
July 9, 2018.

4, Collaboration possibility with the other ODA projects
1, Verification Survey for the support of development for transport infrastructure through soil
improvement with the “Interlayer Mixing Method”.
2, Information gathering and confirmation survey for utilization of road tunnel technology in Sumatra

Island, Indonesia.

5, Expected development effect

1, Using Hybrid Drilling Method for conducting the drilling work at pilot sites, therefore the necessity
of high-quality drilling technology in soft ground, the applicability and advantage of this method will
be confirmed.

2, Confirmed the applicability and effectiveness of Hybrid Drilling Method, we plan to draw up
guideline with IRE that will be expected to connect to our developing business in the future.

3, The Hybrid Drilling Method will be recognized as a high-quality drilling technology by government
agencies, construction consultant, constructor, etc., Therefore, the facts will be created by a good
environment for our business development.

4, Business development plan related to Hybrid Drilling Method will be materialized in Indonesia.

Chapter 4 Outline of business development plan

1, Outline of business development

1, Initial stage, it is reasonable to create our market utilizing Hybrid Drilling Method in collaboration
with our local business partner.

2, Focus on the trends of the future geological investigation market, and establish a representative
office as necessary, so we can make joint operations with local partner to receive orders within
Indonesia or the neighboring countries.

3, Making a guideline with IRE during the Verification Survey term, we can provide the other
companies our license and related tools of Hybrid Drilling Method for profit.

4, Build up geotechnical consultant associations in collaboration with government agencies and

companies, and provide education for local human resource development business.

2, Market analysis
Our target market is whole infrastructure project, especially focus on the ODA projects
and public and private business of Indonesia. It is reasonable to make an approach that

HI-TEC utilizes Hybrid Drilling Method for receiving order from MPA projects, will fit
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Table.3 Outline of ODA project (Verification survey)

Verification Survey for Hybrid Drilling Method (Geological Survey Technology)

IRE is a government organization belong to Ministry of Public Work, assumes a
large of role in Research and Introduction of new technique on geological survey
technology, in addition to draw up various technical standards and guidelines in
Indonesia. Improvement of geological survey techniques in Indonesia is expected
as Hybrid Drilling Method is introduced by IRE and PU. Therefore, as our C/P,
IRE may take the important role in the future on the disseminating Hybrid Drilling
Method, and make a geological investigation guideline or standard based on our

Outline
Project name
Competent . . .
authorities Institute of Road Engineering (IRE)
C/P
Reason for
selecting
technology in Indonesia.

Project site Sumatra

West Jawa : (D Purbaleunyi toll road (KM92+400~KM100+700),

@ National route 11 in Puncak area (KM16+500~KM20+650)
@ Construction site for toll road from Pekanbaru to Dumai

(All is outside national park and protected area)

Beneficiaries

Infrastructure construction officials (PU), Construction consultants,
Constructors, Infrastructure users

2 persons, external
Scale

Method

Implementation period : 2years
Participants : HI-TEC Inc. 8 persons, external human resources (Consultant)

human resources (Constructor) 2 persons
Construction materials and equipment : Machinery and materials of Hybrid

Table.4 Purposes, results and activity contents of Verification Survey

Results

Activities

Result 1  Verification project

Implementing verification test at pilot sites,
confirming the applicability/priority through if
we can obtain core samples with 100% recovery
and provide meeting standard samples for soil
test. Sharing our techniques with concerned
parties.

I-1 Explanation of wverification projects and
acquisition of final approvals and licensing

1-2 Cbndﬁcting detailed survey and construction

1-3 Procurement of machinery and materials

1-4 Procurement of machinery and materials (Local

1-5 Carrying in/out machinery and materials

1-6 Verification construction in pilot site

1-7 Phase inspection, completed inspection

1-8 Evaluation of the applicability and priority

Results 2 Dissemination project

To make government agencies, infrastructure
developer, construction consultants, construction
companies acknowledge the Hybrid Drilling
Method as a high quality drilling technique, and
create an environment that we can disseminate
Hybrid Drilling Method and business
development.

2-1 Implementation of training

2-2 Implementation of seminar and field site tour

2-3 Lecture of the skills

Results 3 Planning of guideline and standard

Conducting technical transfer the site to plan
guideline and standard of our technique in
cooperation with government institution and
association and university.

3-1 Based on the data of verification test, planning
guideline in cooperation with IRE.

3-2 Suggesting new technique to Ministry of Public
work and Housing.

3-3 Consideration of creating SNI in Indonesia in
cooperation with HATTI and ITB.
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the infrastructure export strategy of exporting be packaged by construction,
management and operation. Therefore, it is considered that through the economic
development plan and the infrastructure export strategy as described above,
infrastructure development will be promoted in the future and our business market will

be expanded.

3, Value chain

Fig.2 shows the implementation structure and model for developing overseas business

Fig.2 Business implementation structure and model

Not open to the public

4, Form of advance and partner candidate

As a structure of advancement overseas in Indonesia, during the Verification Survey term,
we plan to implement promotion activities to the local governments, infrastructure developers,
construction consultants, constructor, and make sure that the concerned parties can entirely understand
the importance of high quality drilling core sample. Then, we can promote the geological investigation
business utilizing Hybrid Drilling Method based on the formulating guideline and technology transfer.

During initial stage, it is reasonable to create our market utilizing Hybrid Drilling Method in
collaboration with our local business partner. Then pay full attention to the trends of the future
geological investigation market, and establish a representative office as necessary, so we can make

joint operations with local partner to receive orders within Indonesia or the neighboring countries.

5, Business budget plan

Table.7 shows the income statement and investment plan for developing overseas business.

6, Expected development effect in business development

Starting from Indonesia, we aim to expand our business market to Southeast Asia, such as Laos and
Myanmar. Hybrid Drilling Method is geological investigation technology, may be utilized for all the
projects of each country's ODA and private business. Soft ground is wide distributed in Southeast Asia,
and landslide disaster may occur in each country, achieve to high quality infrastructure improvement,

high quality core sample technology like Hybrid Drilling Method is further required in the near future.

Table.7 Income statement and investment plan (unit 10k)
Not open to the public

7, Contribution to Japan domestic economy and regional activation
We believe that we can contribute to the local economy and regional revitalization if we succeed in
Verification Survey and expand our overseas business smoothly. In particular, we have been

developing/improving core sampling technology and related tools in collaboration with small and
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medium-sized company and venture companies of Osaka University in East Osaka, which is widely
known as "the city of manufacturing" for many years. To East Osaka enterprises, we believe that it is

possible to make a strong boost to expand their business overseas if they have certain technologies.
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