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A% OIEEE LT, PEIEGLE TIEOARIUS. BRI ORETIED
g EIZ 2 DIEE Ak T 5, AN C B DEM AR BT, Mk
RBGIZBTH2HEAEENRDOOND L O8H D, M LFERITF~h
U &It I —, HATTI R EARRDOFRFETHRET DL, ER
BAMRE (T Tl ORBEILRIZE D 5, LiE&GR%, BRI
BT 2 W& DRI U AT, #idh « Plrdhicxtd 5 B R ii s
R L3 s, 2o mls UTH RGO 24l L, BAR
o 7o PR HIE 2R RRE 2 R HIE 0 ITEFT 5,

II. RECEOHE

B MAEH T A B —x L

(B ZEFTE M Ve R HET I 1534 75 4t
BaVAEYENE 1967 4= 4 H
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EEUHE: = (N TR, R B O R R 5,
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I FEOE R

1-1 FEFEME I T DA O HR K = — XD

1-1-1 FEpE

A RRTHFIE CLTF, 4 v KRy 7 E35) 13, BLmEREN 190 5 HF e A —
Kb, BEMEITR 330 5 e A— hJb, 17,504 B2 D B D 7 B FUR R O B LE
FThb, Vx T, AUFE 300 L EOREN S5 ZRIEEZR T, 5B REFET S
W, SHEEEXA  RRUTEETH D, ARFHIL. e Ny —8 (LB A AT —LE T
N)w o, a7 2xF b FHD 6 OTHY, EROBLE IFNIA AT —LHETH
5, BRIV ET TH D,

A RRITIE, BLEEERT 54 0MEAIA VR A=A Z V7L —Ea—7
DT T L— bGP DY BIZHEMICKEET L -, T4 VEURT L— FEOKRE
RIL—IRENL X V/NERTL— P PEEFEL THRY . BHR T L — MEEZ LT
WAHURICAZE L TWD, A R A=A RFZ VT L — R ba—F 77— ORI
W (VX DY, AV ZUHE) TH Y MBI > TRIULBZEFIEL TWD, 2D,
MBS KN X 2B EZHBEICZIT 2 CTHLH 5, ITFEOE LWVREREOT T, RF%
K2 DA VT TEER B TH D0, Tl 7z B, KDL X Lo 7= HERR 722 S5
LdH0 ., AT TEGIELME L AR TEATWDRIICH D,

(1)  EEA 7 TEFOERN
R 7 +—F LOWMRFEH LA — b 2019 FFRIZEDE, A1V FRUT D
EA 7 THMT 60N THY, Yo HR— (141 . ~Lb—37T (1947) .
H A (5541) 72 EiTHEREE K D IBRLAME, E7o, EERRRE BRFEAZLAT [IMD i
RBEG )7 % v 7 20220 IZBWTH, AT U TR & b L TR E

W25,
# 1 MRS ERA T T
[E,/ 4 2013~ 2014- 2015- 2016- 2017- 2019
2014 2015 2016 2017 2018
TR —V 7th 6th 3rd 2nd 2nd 1st
~ L =37 23rd 19th 15th 20th 23rd 19th
Z A 42th 50th 51th 60th 59th 55th
A4V RRVT 78th 72th 80th 75th 64th 60th
74U BV 87th 87th 97th 106th 104th 88th
N A 102th 104th 93th 89th 92nd 103rd

HiB#: World Economic Forum % J&|Z JICA FRAHI1ERL




£ 2 2022 FERRM B S )T X L VBT A K HEE ONEAL

| 20224F L o |evxaol 477 202 14E )
BIRIBRL (X7 4 —~ A B BRI RARNARL
U AR—I 3 2 4 9 12 5
L —37 32 12 38 38 37 25
2 A 33 34 31 30 44 29
A FRTT 44 42 35 31 52 37
74U Ey 48 53 48 39 57 52
(%%E)
ERN 34 20 39 51 22 31
KE 10 3 27 12 7 14
tE 17 4 29 15 21 16
LS| 27 22 36 33 16 23
P 37 28 45 23 49 43

HAHEL: [EI SRt B ZE T TIMD B4 1) 5 3> 27 2022

Z OB TIOEFATIEL, EREABKRNOEI VNERO—2 L b FblTWnD, A2 K3
/7@100J?j3kmé’.7‘_w>aﬁ KEEIE1E 26, 1 km T, IBEREE O T R—L, v L—v
T, 74V X TF A AL IR, S HITER 100km FEIB B © RIERIC
HoTWDHDIRIMTH D,

S|

#* 3 JEREE &R ]

1H [ K5 Ry P ]
(Km /100 )5 km) (F5f/ 100 km)
VU H W=V 480. 6 n
T4 0By 67.3 n.
SANARA 48.3 2
vl =7 47 1.1
2 A 35. 1 1.35
A FRTT 26. 1 2.6

Hil: Knoema, Ministry of Transportation %z K:iZ JICA FHAEMIERK

(2) Wi A v 7 T ORI L D, HFEE L TOBEFSIOKT

1 157,000 BLEH DR~ 26T HHREKOINSEOT0, Wit 7 ¥ — & &0
REE I LRI 22 5 A2 I TEN TH 5, HAFUTHR D 2018 (EMI /N7 +—~ o R f5
B (LPI) Tik, A I 71H 160 BEF 46 L& 72> TWD, fil5, ¥ TR—IT



T, ZAT320, XM T AZ39N, =L —I T4l Thd, Blo, £ R T
1 2007 FED 43 (i BN Z FIF 5L > Tk, HRICBIT 2Wime MK T L
-2 ERL TS,

£ 4 2018 FEW /T 4 —~ 1 AR (LPT)

5| faiR HRT o x 7
U HR—I 4. 00 7th
2 A 3. 41 39n
SNTARA 3.27 39th
~L—37 3.22 41%¢
AV RRVT 3.15 46
74 By 2.90 60"

R HERERATE B2 BRI JICA F A MR

Flo, P ITED LR A FNDOEIGE DL, A2 RRUTIEHK 225 TH Y | SetEEO
AA (8.5%) . ®E[E (9%) . TR HAR—L (8.5%) LML T m<, £~
L= (13%) . #A (15%) . N R A (20%) LEHELTHELSZR->TND, £ FX
T OO ERMEIL, BRAEEZDIEREA T ITRRF R L EEb TV,
TEIE, GDPIZEO LMt A FOFEIGZENIZHE LD TH D,

X 1 GDPIZ 5D W= A kOFEIE %)
Hif: https://www. 3plogistics. com/3pl-market—info—resources/3pl—-market—

information/global-3pl-market—size—estimates/

1-1-2 R E 2RI D B3R

RDRDEY | A > FRTT OEFEHEF ) AR T SELERO—2IZ, EEA 77 - Wik
A 27 T OEMRAFT DD, o Thbh, KEME A EEMOEHZ FE LTV 508,
A FHEE D ER L W WELERTH S, FlxiE, AFEFEFEL D Strategic Plan of


https://www.3plogistics.com/3pl-market-info-resources/3pl-market-information/global-3pl-market-size-estimates/
https://www.3plogistics.com/3pl-market-info-resources/3pl-market-information/global-3pl-market-size-estimates/

Ministry of Public Works and Housing 2010-2014 Ti, HrHllCH& w4 5 [EHE 0 BHRHAE
AR BAEEEEEIE 1 5 3, 000 km GERSERERE 3, 250 km (ZAHY) ZHEEL LW, LovL, %
BRIC A S HH O EE X, 52 1,268 km (CB £ ~7-, F£7-[A Strategic P1an2010-
2014 TRERE SN AEHEBR O £ I5 L < 7oz, BH%E HIEIL 656km Th o773,
A1 CtRR ST A RRE IR 3D 14Tkm I E o 72, %@f’ﬁ\ 2014¢ 10 AT RHEE &
Lﬁm L7203 o KEERHEE T Cld, 2015 205 2019 4RICE D E KR I HIE 2 2k 9
EW LT, BUROIHIZ KA 7 7 O%EEHE T, miEiE Eﬂ@@m%iﬁbﬁ&b KRl
A ]*7I_J HEHEOFE 1 7 = — X, FHEE D 125 ED— IR 5ERR LT, — 77,
FIAM OFEIERZ B L CIXEESIE L0 > 7 (HEE 4, 185km (2xF L, 24K 3, 843km) .

#£ 5 2009 F-~2022 - F TOELE K O BHEE B HTH BH 7RI

2009-2014 2015-2019 2020-2024
Ep: ES 1 H A% ES 1 A%
AEHERE 656 km 147 km | 1,000 km | 1,298 km | 373,000 km
&8 3,250 km | 1,298 km | 4,185 km | 3,843 km| %I 3,000 km

Hl: o > R T ARERE, WEHR O EZ IS JICA THAEMIER

% LT Strategic Plan of Ministry of Public Works and Housing 2020-2024 (Z & %
L. A% OERERGEIIAFHE L 0 b & HIEmOER B AT T, RIS EEE K I B
LTI 2024 4 % TISHTFHHEIO HEED 3 528725 3, 000kn DFEkz HHFL TV 5, RHHE
SNTWHEBER EEEIXY v VBN TIERS, A T, B~ 2ok "TT
ICERZYTTVDD, b DR » ZE 3K < 434 LT D,

F 6 NFEZEL  BAIREE 2020-2024  ERSERRGEE

5 ARHEE EE CE
A~ Tk 1,742 km 287 km 2,029 km
Vx Uk 1, 152 km 388 km 1,540 km
VAV g 111 km 854 km 965 km
AT Tz 43 km 68 km 111 km
<NVT . XY hw T 0 km 532 km 532 km
RTT 0 km 899 km 899 km
At 3,048 km 3,027 km 6,075 km

HH#l : Strategic Plan of Ministry of Public Works and Housing 2020-2024

7235, Strategic P1an2020-2024 Tl3A > 7 FEAFIZEBIT 5 4 >OMERHB A HITTH
V. MR RICBET A HEHMNAR AR E LFEO —2 L LTSN Tn5

4



a. THIOEASIZH )5 EFE

b. Binamarga Ok FMIC L 57 0 =7 MELE

. BT TR O

. MR R M O3S R E D AT 22 R 2

IS OFEEITAT Strategic P1an2015-2019 Z 5| EHEWETETH 5,

AR OIEY 20152019 (22T THEHARBIFE O BAEILZEMR L THB Y, 1 7 FHIEOEN
WAL TIRESN22oH DA, —FH CTILEKREB® O A LINIZ, Mk, LT, HiE Y
R POMBENRETEERAEL TS, 20X RA V77D I AR5 &2 9 EH
PEER & U C THR e B OYREEEER E O BRI AN 2 ) 3R v b, AFHEIL, 2o [l
ML EOHEMAR] ICHIGLE D ETDHDTH D, FRT, 4> RR U TITHRFHEOL B
FEOBEPEN AR L TWDENS | DRGSR 2 B4 2 T CREsd 2.

o

oL

(1) A > R332 7 855 - IR
AR & X, HUD O, b B FIC B D AEEY O BRI 2 DAL i
ThbD, FEENCEROEZR SR THHIGSNE L 722, HEOEMEEIMEN,
AWTSRIE MR B ARE DR &\ o TR A S D HURIFERGS R T D Z &R Z 0,
WIS HIAR X, ) xR M T O T UL, B PO b TRBZMFE LK% T
MR PO R A Sl iR Tab TV D,

NEFEERICLD L, A2 R T OELOK 10%0 M T 2,000 T~ Z—/Lh8, #KE
HET U7 THY ., B FHIRICRE > TOMLTWnD EEZLN TS, K 14 ITREN
LI | ERSHARIE, A~ b T BORERFE. LR - FEE. Vv U B OAEERF. L,
KO~ 2 BOuaE: « TR - BEICZ <ET LTV D,

Yy

X 2 A v KRR T OREGHHE D 534X
SCHUX] FR DR 4y SRS g = U
HHl : Ministry of Energy And Mineral Resources

x




e R (X . F OV X 0 #Rk§5kL L (tanah lempung lunak) & iRkt (tanah gambut)
WSS, TR, K9k LR EOREDO—ETH D,

# T RGGHUE DR

HRESRE T Ve 1
Sy 78 TR FIAEE
(MR <25%) (CHHE >75%)

DIl T FERIZ 20 PR M OV e

A RRVTICHB |- AT EHAE - AT (FICdEA< R Z,

V% HIEREG S AR - Ux U IR V7o, Yy B AV NT)
BV~ BB (BAEK)
INTT

Hh . AFEEEE O Geotechnical Guidelines % X512 JICA S ERL

(2) #55HUEE T 3517 218 B PH S O T B F4

HEA V7 ZHBORTHHMHEEELEDN SV OILEFHERBETHY . A~ Tt
W dE Y NV —27  Trans Java mEK x>y N —27 ) <& 2 EB® Balikpapan
- Samarinda EHIEK, AT U = O Manado — Bitung B K 72 ESEGHEI STV D
b, Fio, BEGERBUSMI LT T BHENHER R ~ 8 U —72 (Trans Papua) [3ESCIAN & &
WBAFEICALE S b TV, LavL, 2 s ORISR TR & IR0 > T Y | #
SEHE D EVE RS b BRSO A E I LTV 5, LUR I EEE I O BB % I Ed, TER.
VRV e EORMBENBRE LI FHITH 5,

3 i TR B o KIE 2R B AE D A U 7= 538 B O (&[]
H : JICA FAEIER



(D Palembang - Indralaya &Ei# EQ(X’\? N Z el dE R > T —7)
A HIE X 2017 4 5 H 19 BIZIERUCBE@
72o L2>LBHiE %%#1#HMW@%N&%H17
HIZ 30m DREEDORAENED Hiviz, AEEKIL, &
FIHIAR ORIR & L CEELER TIEEZBRA L T
23, BEEDFAE LI-HUBIE, SEHREAH HT-HICE
Wfﬁlﬁ%%%bﬁﬁot&%bMTwé it T
%i% (Bt h o ) P QNI el 83 170 T ol & 3 |
m.@%ﬁw\ﬁg7277wF%ﬂwf\%
&K;éﬁ%@@bto(mﬁ:

Tribunnews. com, Liputan6.com)

‘HHE 1 Palembang - Indralaya & #iE K OMaiE

®@ Pemalang — Batang EiEIEK (Trans Java mdEKRry RV —7)

AREdE R IE 2018 42 12 A 25 HICIERUCH@E L7z, L LBHE®E 1 7 8938 L7
20194 1 A 16 HIZ 20m (2 EDOBEBRANBAY | S HITKE CHBEIE T4 Lz, AR L
AR TE T OFAETRL, #SHE ORHEIZ XV SERNICAEDN K LAY 22 L, 8
BTFOLICRENEEZFRTHo T,

‘G 2 Pemalang — Batang miHiEEIZHA LI-BR KL OB LT

H# : kompas. com, detik.com, jawapos.com

3 Balikpapan —Samarinda /& #E 1K
REHERIIN ) v 2 B THIOEER CTh D, £ 99 km OEEFRIE 2017 41258
RSV 2018 R ETIZRE T 2 FE L TV, THBEIC LY 20194 12 AIZ5E T &7
ol THIBIEDERIL, —E80 T #llod G D EE-CHR G R O R AME 72 £ TH Y | 7
HE O N D 22km P #RGEHIE EIZH D Z ERB SN TW ot ZE L ERTH S,

(H 8 : cnnindonesia. com. kompas. com, gatra.com, kaltim. prokal.com)

@ Merauke—Boven Digoel JEI (Trans Papua By h 7 —7)
BURFIZEITE, &R 4,440 km O/ N7 T HIHEWHER R > bV —27 2P THDLH, ZDHH



D 1,098 km (XA > KA T L =2 —X =T OEBEICHE SN, 77 EHFHER D 5
HLO1IXKBETHDIAT U r-R—T x> 7 ¢ Z)VEERKIEL, 2018 4EIZB@ L7z, LML T
HETHIC, IGHAROE T U 7 TR 424 kn 0 9 5 58 kn ITHRENAE L., B THNI
IX 6 REH CRIZET HIGPTIC 8 R 2 B A FaE & 2o 7o, 4 7 A RIS B 5 KB 22 i & % Hi
L. BOEIE L7z, (HH# : detik. com, kompas. com)

(® Terbanggi Besar-Kayu Agung @i (A~ hZHtWrmsEER Ry FT—7)
AREEERKIX, A~ b T EE R O T
#1 (2019 4E 3 1) IZ5ER LIZXRTH 225, #K35
A D IR S 72 X CTHEEDE K IE TR
g, MMM EC TV %, AR 2022
£ 1 AlCEBhE K F¥ESE CTh 5 PT Hutama Karya
& Waskita Toll Road |24 B0 & 2% X [H] D FIE
SHER OO CZOMEEMRRET 5L 2m T
7zo (i : republika. co. id) ‘B'H 3 Terbanggi Besar - Kayu
Agung X OB « [
(3) K B FEOERE OV X
NEEIER M - P - E R 2 — (BUF, Mg - hooxoLr - Em o4
—) [ ZERGSHIAE OB D= D AT A K7 A TGeotechnical Guideline for
road construction on soft soil] Z#&fii L CTW\2, [EATA KT A CTrLiERKER DR
IZHWON D MR RIEOBRINES FRO LBV IR SN TS, L, Zibd
TIETIEAARDBRRLL L Y 072 < B HERDUHIS T 2 IR TH 5,

% 8 Geotechnical Guideline for road construction on soft soil IZ#EFH I T35

HiE ek R 1%
B RN—FHILRL—r T B U Rar Ry va XA VTk
B OB RNXa—ARL—r T B K= T ATE
B ORHT LA B REEE LTS
B o 7Y — MLk B FyhATYALE
B X h—raF ATk B ZOff

1-1-3 SE3E9fE o BRI, BOR M ZBORETe) F6 L ONATN A
(1) A2~ b THtWrE#EY (Presidential Regulation No 100/2014 and No

117/2015)

Av N7 BORFRIEOMEIZMNT ., A > RR T BRI A~ b7 800 é i # b
et A RFE Lz, A~ T BRIALIGONET F i b O/ 7 ~=1i £ T,



BN OREIEB 2 0T 2EBOKRMET (N T Fx, AX XL Py
B, NUUR RNUENT T E) o E] 424 KEOAR 2, T00kn (2 & 5
EHE TH D,

BURFIZRHERE S No 100/2014 (B IZ KHEHES 117/2015 ICHE S NTZ) ZFITL, A~
k7 ftWrmdE B OB R FEH L L CEE EFRMZED PT. Hutama Karya (AT, 74~
NV Y ET5) ZREL, DOBIFEARL LT2015 42 IDR 3.6 JK, 2016 42 IDR 2
JE. 2019 FEDOPIDITIE IDR 10. 5 KEHFLA LTS, [AfLIXFEEEEKOFAE L LT
L EHEKRAR D72 OB EFE, 2. BRI O 77 =07 3EROIAT, 4. 18K
DERA KR ORTF E Vo e BN E R T2 L Lo TS,

RBL2025 FEFETIZH 1 LF 2 72— X A2 ToOEEER % 58K S 5 5HHE
TEM, BT EHITERGS N IS A L TR Y, BRI THEEER A LZHI N TN D,
THROERKN G bHtARIL L8 Y, mEERIIRRICELS 2 E2FETHY . FAMO
HRES HR oAR s (R Ok sy) IZE->TWb, BREEETHL 7 X~h YT
DI L THAE « F - HiEYE L ¥ — b Z OWEFHIAR 2 iR T D BN S D &
B, REE R OMEEII TR OBARKLIETH D L TV D,
A= T T i A B 2= F 7 BOWEHARET Y T

X 4 A~ b T HEWrE s BEE O I L VA~ kT Ok AR 0 45 A6 X
Hi Bl - AN FEERSES O Geotechnical Guidelines %3512 JICA FRAI/ER

T A~ T A R 0O TR
202246 A ETIZHMEIEDE 1 7 = — XAOHEB IR Z LL FITRT,
© Ak H % BR AR T 2+

1. XL Ry - 42 KT T HEEER

2. NP U~= - Ry« 7Y — Ul EE B

3. AXU-E UV A [MEEE



4. Ry X e TH—)L - T xR U EEE
5. T BN H -T2 T T R
6. T UNNT o A ] e EE
© XA (PR 44%)
7. ¥HT L - My by T UXMEBEK
@ Hefis Bk TR B PSS 1T M
8. NL Ry - Zuovay - TET PHEEEE

EREICINZ T, FHEICIX 2025 4F £ TIZRE T PEILR > TA~ b7 BitWHEKBERED 7 = —
R 20d, FETLAAMEBEMICH D, TRITA~ F 7HEMEFEROXE & 2022 4 6 H BF A

DTHEELRTH D,

* 9 A= b THthrEEER O XM & THFEpR

No XA XF G EE | 202246 A
(km) TEEY

Bql17x—X

1 | Medan - Binjai dtx< ~FM 16.7 100%

2 | Palembang - Indralaya A~ M 21.9 100%

3 | Pekanbaru - Dumai U7 oM 131.5 100%

4 | Bakauheni - Terbanggi Besar Z 7N 140. 7 100%

5 | Terbanggi Besar — Pematang A2 R 112.2 100%

Panggang A~ ~ 7N

6 | Pematang Panggang - Kayu Agung A~ kI 77.0 100%

7 | Palembang - Tanjung Api-Api A~ M 69. 8 0%

8 | Kisaran -Tebing Tinggi dbx< ~FM 47.0 44%

T2 x—X

9 | Betung - Tempino - Jambi EZ SN2 | N 190. 0 0%
Tx e

10 | Jambi - Renggat ENAVFIIN 198.0 0%
U7 TN

11 | Rengat - Pekanbaru U7 i 205.0 0%

12 | Dumai - Sigambal - Rantau Prapat U T o, 175.0 0%
LA~ FZIM

13 | Rantau Prapat - Kisaran tx< FFIM 100.0 0%

14 | Binjai - Langsa A= KT, 131.0 52%
7 F =M

15 | Langsa - Lhokseumawe 7 F =M 130.0 0%

16 | Lhokseumawe - Sigli 7 F =M 157.0 0%

17 | Sigli - Banda Aceh 7T =M 74. 2 89%

18 | Simpang Indralaya - Muara Enim HA~ T 119.0 0%

19 | Muara Enim - Lahat - Lubuk A~ N7 125.0 0%

Linggau

10



20

Lubuk Linggau - Curup - Bengkulu | A~ KT, 95.8 18%
AN/

21

Pekanbaru - Bangkinang - U7 o, n/a 0%
Payakumbuh - Bukit Tinggi [P Ssdl 2 | R

22

Bukit Tinggi - Padang Panjang - A~ ~FM n/a 0%
Lubuk Alung — Padang

23

Tebing Tinggi - P. Siantar - A< b Z I, n/a 0%
Prapat - Tarutung - Sibolga A~ K7

24

Batu Ampar - Muka Kuning - AN 25.0 0%
Bandara Hang Nadim

H : Presidential Regulation No 117/2015, BPJT (Indonesian Toll Road
Authority), Hutama Karya ix— A~3—30% HiZ JTCA A MI/ERL

(2) MR R TIEICBAT DIERIE - A FT 4 - iR

Hiflg - b - BEEY R 2 X — TR OB OTZO DT A KT A v
ZRpiE LT\ D, TA RTA id, S TIEORMG 2RI BT, i Tafo
FHHTHAD OGO LORBEBEICB N T, COFNEEELZEAT & 0ER"T 1
DT D, Ik, HIFEEE LI, KEFFIEE, BLFIEE & HIMERED 3 Ra i
TER A ER L, IR BICET 28 TIEIC OV TR, g - b - syt o
2 —DNENET HEENZH > T D, BEETIC TRGGHEE EOERRERR O 72 OHVE
FHIHT A KT A (Geotechnical Guideline for road construction on soft soll)J
DI E TRITTT,

% 10 HERBREZROF-DOME THHHTA RI A4

E4 AR

R g5 HAE o A

HOPEE & M s T R T 0D S A OO A 4 | 2 B B R R A

AV R TITh04 LT SRS AR O FREE & 21 & OREE OFET

HK 55 M A ﬁﬁ
Gl ¥
T HEE

HHTHE DO EITTFIE
WP D 1L L I7EETT A b FiEOWRE Tk
B C O MR IR L B e S

— W DN =D

HR 95 M AR T A DBIRDT-DDHA KT A
M7RETDT A FEAER IR COHET 2 NOFIE (FHCIERE & iE5Hs 1/8)

N

B/ IMED T2 8 DO FB

WIRBEOHAET A FENZFHET 272D F = v 7 U A b EWFIE=E

k 3. T A NOHEE, FIT. TR OV o IVEER O B OB D

4

1. BRI EDHE
2. BERIN-HBG R THEEICESSBRRGTONTA K74 v

R &R

L HilE - N ooRoL - BEEY R 2 — THRGSHIEE B OE R D 7= O O HVE T/ 7 A

RZA 2] %R JICA SHAHIVER

F 11121, #E - b - EETE X - Bt SN EREROBICHW LS
WS BIEDHTA KT A4 U A F&ERT,

11




# 11 HWELBEIARIA0—F
& B4 (AARGE 84, (English)
92004 TUNTN—F ) KA THEREE | Design  and  construction guideline on
THA RIA v Prefabricated Vertical Drain (PVD)
2005 EIREEEE 0D 7= 5 O HEE - B Expans1ve. soil  treatment for road
construction
9004 JeIRJE CT LB Lika Vi B Ak Design guideline for road construction on
= ODOKHTA T A4 peat soil using preloading method
2004 A AT L TEITAID D DIKSTIT | Expansive soil treatment using geomembrane
%P B RERE L U C V- R LAREALE] as vertical moisture barrier
T A MR OARLE W8RG HIAL D | Guideline on Soft soil shallow
2005 BBEEE(L TETA KT A4 v stabilization for road construction (using
cement and wood pile)
2007 EEA 2 W BB EER O 7- 2 OEPEE | Design guideline on direct stabilization
AL THEOZRF A R4 > for road construction using binding powder
B AERR LA & A PP E oo | COmStTuetion - guldedine  on  direct
2007 FoORTHA K54 stabilization for road construction using
= 74 binding powder
2009 HER RS 7% AW T8G9 T3 | Guideline on soft soil handling using
A RNIA temporary surcharge
2009 CHETFIRABANDITA RTA Geotextile guideline
. Limestone specification for soil
i./ P—
1996 AR AL N D AR O stabilization
2000 FEEEIC B A v RO Soll. .oeme?nt specification for soil
stabilization
FHEEE(IC T 4V E— BT D] Construetion suideline for seotextil
g onstruction eline for geotextile as
2002 | VAT RRALZANEHERTHEOOM T | suice g .
R e filter and transition on road construction
HA RTA
FHEEE(IC T 4V E— BT D] Desien suideline for seotextil Filter
g - esign eline for geotextile as e
2002 | AT I ALANEHERT D0 OHE sh B 8 :
R e . and transition on road construction
HA RTA
HEHEEZHONTHRTELZITI72D® | Guidelines on design and construction of
2009 . . .
mlu+lb/{ K714 reinforcement using geosynthetics
ERERICBRET T TNV XV EIRAET D | design guidelines on mixing of lightweight
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(R D)
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H Ul : Ministry of Fnergy And Mineral Resources MDfF % F:lZ JICA FRATERK

WRFNHRFIHAE = ) TIZEE STV D A RHERSCEEO Y 0 Y =7 FE2RT,
F* 39 dRGFHUBRHINCA HEWT - BTS2 e idhE R T & T AT B R T O

BASEEE Fazy bA = BEE 7aYz s MEE
T ANRIRDDA > F2T T 0%
HEE L CHEELNFESN TV S,
4 24 5 @R H1 S S —
BORE XU sTERRS wousens e, MPERHT, 20244 ~2035%
IEA T TUBREIFE
| 5o 2 - S & RlE
HEhE®K Trans Sumateras & B 27 b7 Bt #92,000km ﬁ(;@ b ;7{2/)2 AN b IERER
I— o
BRLER Balikpapan — Penajam & @& % mHUTYRY 7.6km  |2022E8 A K. ARLAEEfEF
2022F#& E
HHEE  |Pontianak - Kijing Port 58 BHUTL LY 70km 202;2’;75:; N,
HREERE Kediri-Tulungagung &i&iE BYv 7 37km  |2022F8F B, AFLEfEF
BREER Semarang Demak Section 1 &RiE REgY v 7 11km 2025 LT IE
= = i 20224 R, HHIVEFH X,

HilL @ Strategic plan2020-2024 D4Rk 2 K12 JICA FA MVERL

74
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1) Background of the project

Indonesia consists of many islands and sits in a region with a complex plate structure. To the south
of the country lies the boundary of the Indo-Australian and Eurasian Plates. In addition, the country
is surrounded by several large plates such as the Pacific and the Philippine Sea Plates, as well as other
smaller ones. There are the Java and Sunda Trenches on the boundary of the Indo-Australian and
Eurasian Plates, and volcanoes exist along the trenches. Therefore, the country frequently suffers
from earthquakes and volcanic activities. Since the country has experienced rapid economic growth
in recent years, there is an urgent need to develop infrastructure to support the economy. However,
the geographical condition of its many islands and the vulnerability to natural disasters have
hindered its infrastructure development. As a result, Indonesia lags behind compared to neighboring
countries in terms of the status of infrastructure in place.

Indonesia's infrastructure sector ranks 52nd in the IMD World Competitiveness Ranking 2022, which
is lower than neighboring countries such as Singapore (12th), Malaysia (37th), and Thailand (44th).

Country 2022 Economic [Government| Business | Infrastructure 2021
Overall performance | efficiency |efficiency Overall
Singapore 3 2 4 9 12 5
Malaysia 32 12 38 38 37 25
Thailand 33 34 31 30 44 28
Indonesia 44 42 35 31 52 37
Philippines 48 53 48 39 57 52
(Reference)
Japan 34 20 39 51 22 31

Figure 1: Ranking by category in the 2022 World Competitiveness Ranking

Source: IMD World Competitiveness Ranking 2022 released by International Institute for Management Development

One of the reasons for this is that various types of soft ground are widely distributed in regions across
Indonesia. Soft ground has low bearing power. That means it cannot bear the weight of structures
and requires special treatment for constructing commercial buildings and roads on it. If ground has
characteristics, including low strata compressibility, shear strength, and permeability, such ground is
often considered soft ground. Soft ground is known to cause subsidence and ground collapse, not
only during construction, but also many years after construction, if appropriate measures are not
taken. It is required, therefore, to utilize various ground improvement technologies to prevent and
resolve transportation infrastructure subsidence in Indonesia.

According to the Ministry of Public Works and Housing, approximately 10%, or 20 million hectares,
of Indonesia's land area is considered as soft ground. Soft ground is viewed especially concentrating
on coastal areas, including eastern coastal, northern, and southern parts of Sumatra Island, northern
coastal and central parts of Java Island and western, central, and southern parts of Kalimantan Island,
as shown in Figure 2.
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Figure 2: Distribution of Soft Ground in Indonesia
Note: Soft ground areas are indicated in green on the map.

2) Purpose of the Project

Middle layer Soil Mixing Method is widely used in Japan but has not yet been applied in Indonesia.
The purposes of this project include to test and demonstrate the effectiveness and superiority of the
method. Furthermore, this project targets the technical standards specification of the method to be
developed and approved by the Ministry of Public Works and Housing, and the method and the
proposed products to be recognized by the civil engineering and construction industries in the

country.

3) Introduction of Proposed Method and Product

a. Middle layer Soil Mixing Method

Middle layer Soil Mixing Method forms end-supported piles with mixed cement milk and soil
(soil-cement mixing piles) at regular intervals within a construction site, which results in the
improvement of soft ground conditions. The piles are formed by drilling ground, mixing the soil
and cement milk down to a depth of approximately 15 m and allowing the piles to solidify.

Method Middle layer Soil Mixing Method
Schematic
Diagram
Overview = Make cement column in soft soil to gain strength, and build structures.
Merit * High effect of improvement
* Short construction period
* Less effect or damage to surrounding areas
* Low labor cost and other expenses by short construction period.
Strength = Able to adjust to the precisely required strength certainly by doing laboratory mixing
test before actual work

Figure 3: Characteristics of Middle layer Soil Mixing Method
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One of the advantages of the Middle layer Soil Mixing Method over other methods, e.g., the
Vertical Drain and Compaction Pile Methods, is that it enables controlling the strength of the soil.
The method also enables building high-strength improvements with approximately even levels
of strength among the improvements and improving narrow areas of ground that are usually
difficult to improve. By taking advantage of those features, it is applicable to securing the stability
of temporary earth retaining walls, implementing liquefaction countermeasures, and building
foundations for non-civil engineering architectural structures, in addition to constructing
foundations for various structures and embankments.

b. Proposed Products to construct Middle layer Soil Mixing Method

A Grout pump (SG model) and a Rotary drilling rig (Gl model) of YBM Co., Ltd and mixing plant
are required to construct Middle layer Soil Mixing Method. The roles of each product for
constructing cement columns in soft soil are:

(a) A mixing plant preparing cement milk;
(b) A grout pump (SG model) delivering the cement milk to a rotary drilling rig (Gl model);

(c) A rotary drilling rig mixing soil and the cement milk.

SG-30SV GI-30C

(b) Grout Pumps SG-Series (c) Rotary Drill GI-Series
Figure 3: Pictures of Necessary Products
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(a) Mixing Plant

(c) Rotary drilling
rig

(b) Grout pump

@  Boring Machine
* used for preconstruction survey

Wing bit attached to soil
improvement machine

Figure 4: A complete set of machinery for the Middle layer Mixing Method

Figure 5: Demonstration construction

4) Implementing Organizations

Japanese Side: YBM Co., Ltd.

Indonesian Side: 1) Center of Geotechnic, Tunnel, and Structure, Ministry of Public Works
and Housing *Former organization: Institute of Road Engineering, Ministry
of Public Works and Housing (IRE))3
2) P.T. HUTAMA KARYA

3 Due to the government reorganization implemented in June 2020, the Institute of Road
Engineering, the organization under the Ministry of Public Works and Housing was renamed as
the Center of Geotechnic, Tunnel, and Structure. Therefore, references to the Institute of
Road Engineering in this report should be read as the Center of Geotechnic, Tunnel, and
Structure.
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To Verify Effectiveness & Develop Technical Criteria

e e Counter Parts ——————————

( 1
I . v
: Cooperation | Provide Construction Site
: Center of e :
Geotechnic,
1 Tunnel, and Developing Technical P.Tk:g\leMA !
1 Structure Criteria 7 >
| N = ==~ Conduct Demonstration
« Technical Transfer of designing and Construction with JICA Team TRANS SUMATRA
constructing Middle layer Soil Mixing Pekanbaru-Dumai
Method Section6
« Support to develop technical criteria (such
as design specification, construction plan,
construction process, etc)
SG-SERIES GI-SERIES
E sununu
Prepare Product (GI80C & SG30SV)
e Technical Transfer for Operation and Maintenance of
Products
« Technical Transfer of designing and constructing Middle
layer Soil Mixing Method
, J Products

JICA Survey Team - Absorb the cost of Demonstration construction

Figure 6: Implementing Organization and Summary of Activities

5) Location of Demonstration Construction

The designated site for the demonstration construction is between Pekanbaru and Dumai in
Trans-Sumatran Highway at Riau Province on the island of Sumatra.

34
SUTa
b
.

Trans-Sumatran Highway, between 4
Pekanbaru and Dumai \(/

Riau Province, Sumatra

Figure 7: Location of Demonstration Construction

6) Duration of this Survey
From December 2018 to January 2023.

7) Target Goals and Outcomes of this survey
7-1-1. Target Goal 1:
To demonstrate the ground improvement effectiveness of the Middle layer Soil Mixing Method
in Indonesia using the proposed products.
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7-1-2. Activities Related to the Target Goal 1:

1-1: To predict and evaluate significant environmental and social impacts related to the test
construction, including conducting hexavalent chromium elution tests, prepare and
implement mitigation measures and a draft monitoring plan, and update
environmental checklists.

1-2: To conduct laboratory mixing experiments, unconfined compression tests, and a survey
on cement procurement suitable for organic soils in the tropics, targeting for several
local cement manufacturers to ensure the strength of soil improvement.

1-3: To draw up a design, construction plan for the test site in collaboration with engineers
of PT. HUTAMA KARYA.

1-4: To conduct test construction.

1-5: To conduct test after the test construction in collaboration with the Institute of Road
Engineering (currently the Center of Geotechnic, Tunnel, and Structure, Ministry of
Public Works and Housing) to verify the effectiveness of the ground improvement.

1-6: To conduct cost and other comparison of the proposed method with existing ground
improvement methods in the country, such as the vertical drain method, throughout
the test construction.

7-1-3. Outcomes of Target Goal 1:
We implemented the Middle layer Soil Mixing Method for the first time in Indonesia at the
Pekanbaru-Dumai construction site of the Trans-Sumatran Highway from early to mid-July
2019. The ground improvement effect exceeded the target strength, proving that the method
was sufficiently effective. Later, on July 25, both parties signed the documents at the head
office of P.T. Hutama Karya for the transfer of ownership of the proposed products and the
created improved piles, completing the transfer of the proposed products and the
improvements to P.T. Hutama Karya. The three existing methods widely used in Indonesia (the
Vertical Drain, Compaction Pile, and Pile Slab Methods) and the Middle Layer Soil Mixing
Method were examined in terms of cost, applicable soil types, characteristics, and the
practicality. It was found that the Vertical Drain Method is superior for sites with clayey soil,
alternating strata in soil, organic soil, and a long construction period. Meanwhile, the Middle
layer Soil Mixing Method outperformed the Compaction Pile and Pile Slab Methods depending
on the construction conditions.

Overhead View of the Test Construction Site
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Exploratory Piles for Ground Improvement Lapped Piles for Ground Improvement

Figure 8: Test Construction Site
7-2-1. Target Goal 2:
Regarding the operation of the proposed products and designing method and construction
procedure of the Middle Layer Soil Mixing Method, to transfer the technology to PT. HUTAMA
KARYA, so that the state-owned construction company can establish a maintenance
management system.

7-2-2. Activities for Target Goal 2:

2-1: To invite civil engineers and equipment operators of PT. HUTAMA KARYA to Japan and
train them on operation and maintenance at the site of the company that proposed
the method and products.

2-2: To instruct civil engineers of PT. HUTAMA KARYA on required matters for implementing
the Middle layer Soil Mixing Method, including preliminary geological survey,
verification of cement mixing quantity, construction method, and safety management.

2-3: To train civil engineers and equipment operators of PT. HUTAMA KARYA by conducting
practical operation training at the demonstration site in Indonesia in order to develop
them to be able to operate the products and implement the method.

2-4: To make a list of local partner candidates who will be responsible for maintenance and
management of the proposed products.

7-2-3. Outcomes of Target Goal 2:
We transferred the technology for engineers and operators of P.T. HUTAMA KARYA through a
series of practical guidance on the operation and maintenance of the proposed products
during the test construction period. Regarding the designing and construction procedures
related to the Middle layer Soil Mixing Method, basic knowledge/skills and technology were
transferred through guidance and information sharing in the process of preparing technical
specifications developed jointly with the Center of Geotechnic, Tunnel, and Structure. It was
confirmed that the transferred proposed products will be managed by the Systems, IT &
Technology Research Division of P.T. HUTAMA KARYA.
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Operation Teaching of GI-80C Control Levers and Pedals
Figure 9: Technology Transfer for Operation of the Proposed Products

7-3-1. Target Goal 3:
To ensure that a draft technical standards specification for the Middle layer Soil Mixing Method
is drawn up by the Institute of Road Engineering under the Ministry of Public Works and Housing
and submitted to an internal committee of the institute.

7-3-2. Activities related to Target Goal 3:

3-1: To invite members of three organizations under the Ministry of Public Works and
Housing (Institute of Road Engineering, Directorate General of Highways, and Research
and Development Agency) and PT. HUTAMA KARYA to Japan with the aim of promoting
understanding of the Middle Layer Soil Mixing Method by introducing case studies of
the method and guiding them to construction site visits.

3-2: To provide the necessary information for the test construction, so that the Institute of
Road Engineering can compare and analyze the new method with other ones.

3-3: To collect and provide the information necessary for the Institute of Road Engineering
to draw up a technical standards specification.

7-3-3. Outcomes of Target Goal 3:

We invited six members of P.T. HUTAMA KARYA to Japan from March 10 to 16, 2019, and gave
them an opportunity to enhance their knowledge of the Middle layer Soil Mixing Method. At
least one researcher from the Center of Geotechnic, Tunnel, and Structure under the Ministry
of Public Works and Housing was stationed for the duration of the test construction period to
confirm the series of steps from preparation to completion of the test construction in detail, to
exchange opinions, and to deepen understanding toward the development of a technical
standards specification suitable for Indonesia. In August 2022, the draft technical standards
specification was completed by the responsible department in the Center of Geotechnic, Tunnel,
and Structure, and after being reviewed by an internal committee of the center, it has gone
through the official approval process of the Ministry of Public Works and Housing. The Middle
layer Soil Mixing Method is expected to be applicable to public works projects in Indonesia
around by the spring of 2023.
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Figure 10: Technical Standards Specification

7-4-1. Target Goal 4:
To ensure that the Middle layer Soil Mixing Method and the proposed products to be recognized

by the related parties of the civil engineering and construction industry in Indonesia, and that
the business development plan to be formulated.

7-4-2. Activities for Target Goal 4:

4-1: To hold observation of test construction and debriefing of verification results for private

4-2:

4-3:

4-4.

construction companies (e.g., general contractors, ground improvement contractors,
foundation contractors, construction consultants) to introduce examples of
construction and application of the Middle layer Soil Mixing Method.

To hold observation of test construction and debriefing of verification results for three
organizations under the Ministry of Public Works and Housing (Institute of Road
Engineering, Directorate General of Highways, and Research and Development Agency)
and regional offices (balai) of the ministry to introduce examples of construction and
applications of the Middle layer Soil Mixing Method.

To conduct a survey to identify local distributors and maintenance companies that can
become local partners.

To formulate a business development plan.
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7-4-3. Outcomes of Target Goal 4:
In July 2019, we conducted a site visit to the test construction that had been done as part of
the activities under Outcomes of Target Goal 1. At the site visit, a total of 77 people, including
members of P.T. HUTAMA KARYA, the Ministry of Public Works and Housing’s Center of
Geotechnic, Tunnel, and Structure and regional offices, Riau Provincial Government, and people
associated with universities, as well as JICA survey team members, were introduced about
Middle layer Soil Mixing Method and the proposed products. Subsequently, in June 2022, we
held an online workshop to promote and expand awareness of the proposed products and
method, which attracted nearly 2,000 participants from all 34 provinces of Indonesia. The

workshop contributed to receiving
the wide recognition of the
method and proposed products
among university students and
teachers, civil servants, and
companies in the civil engineering
and construction industry. In
addition, it was a great
achievement to make the method
and products known to the
technical department of P.T.
HUTAMA KARYA, which was not
directly involved in the project.
Meanwhile, the results of the
questionnaire survey conducted
at the workshop clearly showed
that awareness of the Middle

layer Soil Mixing Method is low, even among civil engineering and construction industry

Figure 11: Digital flyer for Online Workshop

professionals, and that continued promotional activities will be necessary in the future.

Figure 12: Online Workshop in June 2022
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8) Business Development Plan of YBM Co., Ltd

At present, awareness of the construction method is low, and there are no actual construction results
in Indonesia other than the test construction. The short-term plan for the next one to three years is
to continue the business model where the proposed products are manufactured in Japan and
exported to users or to distributors in Indonesia, while market development activities, including
information gathering and advertising, are done by YBM representative office. As the representative
office is limited in its scope of operations to doing information gathering and advertising, it cannot
engage in profit-making activities and maintenance work and cannot become a consignee of
products to be exported. Therefore, sales activities are limited to direct export from the head office
in Japan to users or sales through distributors. In addition, maintenance services should be provided
through distributors or maintenance companies.
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Republic of Indonesia

Verification Survey with the Private Sector for Disseminating Japanese technologies for Introduction of the
Ground Improvement with the Middle layer Soil Mixing Method for Development of Transport Infrastructure
YBM Co., Itd. , Saga Prefecture, Japan

Concerned Development Issues

in Republic of Indonesia

» Soft ground is widen which do
not shows expected effect with
existing ground improvement
method.

» Multiple ground improvement
methods available in Indonesia,
but still has lack of soft ground

\ improvement method.

%

Implemented Activities in the

Survey

To verify the utilization and
advantages of Middle layer Soil
Mixing Method, in order to
contribute towards preventing road
infrastructure from

subsidence damage due to soft soil
condition. The project also aims to
raise awareness of this method and

Impact on the Concerned Development
Issues in Republic Indonesia

Rotary drilling rig
GI80C
Grout Pump
SG30SV

Acquire technique and method to prevent

engineering and construction

proposed technology to civil
industry stakeholders. j

M Proposed Method

* Middle Layer Soil Mixing Method

M Proposed Technologies
* Rotary Drilling Rig “GI80C”
* Grout Pump ”SG30SV”

Bl Name of Counterpart:

* Institute of Road Engineering,
Ministry of Public Works and
Housing (IRE)

* PTHUTAMA KARYA
M Survey duration :

December 2018 - January 2023
M Survey Area:

Section 6 of the Trans-Sumatran
Highway in Riau Province
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economic infrastructure from sinking
caused by the soft ground conditions and
earthquakes in soft ground regions.
layer Soil Mixing Method by using
Proposed Products for soil improvement
*Output 2: Operation and maintenance of
s Proposed Products, and knowledge of
procedure of Middle layer Soil Mixing
Method are transferred.
layer soil mixing method is developed.
*Output 4: Awareness of Middle layer

would minimize damages from

*Output 1: The effectiveness of Middle \

is verified.

designing method and construction

*Output 3: Technical Criteria of Middle

Soil Mixing Method and Proposed
wducts is raised. /




IR

WAEEN : BRBEHAREAa—E
WATER2 BREF=v 7 VA b

WATEERES Sl 7 v AR HRERES R
WG EN 4« (NSRBI« Fo 3L s v 2 — 28 5) R THEE A NVAT
7LDk (f 2 RV TR

99



WATERH L REHESEEAa—Y 7

Y BRI BR SR
&5

THRL -
T

fE

TRENDZE - GHi

< TEHRj - THF>
THEICHENRAETD b T v 7 25 & B2V RIN TR BEX A U 5 AThE
MW2d 5,

FURBICEET L T a A L0, EIIEHT 5720 Co2 i
AT DI, EHER ST, B EIRT 5,

<A EE>

JEN RGN R B % RT3 I REME 3D T 72,

VNV

< TEFAf - THEH>

B TV EMTIIERGAER LT 6T, EEHAKCERT 00, H7
EHMWoD, KEICEREE 5 X720,

<fEHRE>

N2y A T = A A A

B3l

< THRj- THEF>

A MREUEMEERT 5700, N2 v AEHERBREZ T 5, K
HCiE, BB R D B ARDEMEN D 72O BT L ET D,
<fHEHRE>

WO AR D720, ANl 2 v L HEUER O F2hi 2 K45,

BEFEN)

< THRj - THEF>

T AU MNREBRENEFRYIRE D, A ML, BEEDLHESIC
T T 5, Flfkhid, TEAEROEDRE LEICHARAT 5,
<fHHRE>

BRI DFAT D RTEEMEIT AR 0,

< THRj - THF>

BRI O EE, RERELEMAT S LRI, EEBHORESICES
RGO E R/ NRICIZ 5,

<fHEHRE>

ERE AT B RTBREME X220,

< Tl - T >
BRAZAT S LERITEN,
<>
BRAZAL S LBEEITHE,

HOARTE T

< LHRT - THFAFR>

AFHET, L TR L O E 2 B E LT HTH D,
ARTHFIZE Y EIOS| &AL TENEL B LIETIT WO, B~
DEEEL TR,

<MLK >

HOEYE T O BRI,

H 2R DRRERX

< THR - LHEF>

B TSl s H MR TS . BERMOT 77 YV ERTH
0. BAREX AL RIT S0,

< R >

W TR S A AAMREX CII < | SEBRIERMO7T 77 P EBRTH
V. BRRER AL KT S 720,

100




B SRR

< THRT - THH>

i TXRIGHOREIT, REOT 7 7Y VRETH ERINTEMTH
Do LTcido T AMEOFEMIZ & 2 B IR B MO E B2 5B 3 5h L
LEZDLND,

<HEAE>

FREOHAICEY, EERIFS 2,

X/ E 2o

< TEHR - THF>

i Txi g ofE0ik,. BEo7 77y v ERTH Y EFHINT-EMTH
b BHEENERT DN, BURO T BN BNFEND, BHEICEKR,
I 2 EEZTNWD,

<A EE>

AfED FEREIC L DEMBRRE~DEBIIIE LN EZ BN D,

HAE DL TE
HEREY
AT

< LEFAT - THH>

ARHFHET, HRIL T ORI J ORI AR BT & 2 Mg D2 E 95 T8
Thd, ATHFIZLYELOFIEARLTENEL D TIETIE ARV

O, FUA~DIREY X7 B2,

<>

HIFHRI BT L D MR DLET 2 TETH D720, LEMIRm L,
REY 22713 %,

HUJE Ko OVl
"

< THRH - THEF>

AHET, B URICL > THE 2L S, A2 LEIND T
HThbH, WEFRMEZHEXTHREIT) TIETH H7-OMEICHER
WTAE L', Flo, ARLFEFHET 7202 O/ TH D | HiJpICHE
W KT T RBEME R D TR,

< fHEA >

FRICHEL,

K%

< THi - THEH>

ITBRZII, W< A RITT 2 L i,
<fIL >

o AN

Bk 27

< THgl - TP >

TR, I WS R RIET I L iER,
<fIL >

A AN

BT

FEHFEME
BB

< THgi - THF>

M TRIGHOENE, REOT7T 77 vV EBRETHY, FRLMBOVERHS
NiEMTH D,

< fHE >

WAEE TS LT,

FEELSD
HiEM DO E
BT Lz
ERdH DU
VA

< THqi - THEp>

ATHT A~ b 7 HtrmEE B o Rl N CERi+T 5720, it Txf
SHNTSERITER M TH B, LIznd-> T, HEEMOELH AV 3R ET
FAE L0,

< E>

WA T T LT,

101




< THFHf - THEp>

5251
gﬁé%?g BHC MDA CO B, | e T A b i
;ﬁﬁ%z D D B ORI & 72 D | mi_iﬁﬂfhé LE=NoT, A
AT 7 H, RIHEEY 72 & ORI FAE L,
P <>
2 T A R e AN
< TEHRj - THF>
TR TFEE, i Txigtio)E0ik, BEo7 7 7Y v ERTHY ., ERIFAEFELTY
AW, M5 | D D 72U,
[ < A B >
SR R B,
< TEHRHj - THF>
i Txi gt oJE01k,. BEo7 7 7v v ERTHY . DEEELFEL
DRI D D AN
<A >
2 A F I AN AN
< LERj- LEP>
AEEOEMIZ L > T, THEHMTOHE ) L 72558 ko v — 7 —
HiekAR 7~ Bt Bt DOREABES Rt TE 5,
JEE <fHEHRE>
BT A= NINAKTIEZRE L CEAT A EICR>T2mEe, V—h—
DREABESELT-567,
< THRj - THF>
A HiL UVHE TEHEAMII A~ b7 MW sOE R OB RN T, S s 2> Tk
WEPROF | D D V)RR s A IR,
H <fHHRE>
AR T EIT R,
< TEgf - THEH>
N TR, WS AE RIF A=A AN
KGR D D <§ﬁﬁﬁ%€> g ERAS
R KT TR,
< T - TP >
NI KIEKﬁﬁﬁéﬁ%M = xvhimwmﬁ;%wﬁ %%Aﬁ%
N - /, > ~D AN
S ROk | D D ﬂ%#ét@\AA4/77 DAZEE 70 & 2756 T D Alieth i3 g
¥ < B>
WRE RIETHITR D,
< THR - TR >
o I = i TRt Enx, RMoOT7T 77 vV ERTHY, HlaIa=7 ¢
=F D | D D WEAFE LRV,
ik <A PR >
HRE RIETHITR,
NN < TR - TR
gﬁj’;ﬁ% ) ) TR B T — ORI HIE T 5.
s < B>
R e S = SETN
< T.E#Rj - THEH>
Hhdakr 72| D D WEE T T HIT e,
RN <A >
MEE T TEITR,

102




< THRT - THEF>
S - 3k D D TGO IR L - SUEEFE IR, 8T,
R <A A >
SO T TR,
< THRf - T >
s D D FRIZEUE T R & FBUIAFTE L2 o, BT,
n < >
SO T TEITR,
< LTEqj- LEFP>
T H— it TR o ENE, BREO7 77 vV EETHY, HilliaI2=7 ¢
EOT-EH | D D ITAFLE LRV,
DHEF <A >
B ROAET IR,
< LEqj- LEFP>
AR, D D FOBNA U D AREMEIT AR 0,
97 K OV A= < g >
SR U A ATHEME IR 72,
s e < TR - THP>
o BT — . RA b, LAy b P DR AR DR T 5,
EWET | D D S
PPN
DA BN U B ATREME IR AR,

A+/= o TaY ey MIRE bR RET RN D D, BY/- ¢ Tu Y=y MINESRAEEE
BERETARRMENR DD, /- @ Tav=7 MO/ EREOHMIITATHS RN LHASSLET
by, HECEIISC T, LVBEYRREMZITO 2N TED) D ey FRREICHEE
B BT RTREMEIT 220,

103




TER 2 (BRET =y 7 U AT

AN - . Yes: Y BRI 7o BRI AL LS
| BREDHA BT = 7 4R Noi N | (Yes/No dFiph. AU, SEFIESE)
(a) BEEE7 £ A A MR EBIALAE | (@ N | (@) &4 LN
— ) SRR 00 () N | (b) G LA
(b) EIA LAR— NEXYFEBUIFIZEY | () N (c) Y LN
(1)EIA 3 HKRBEINTND D, (d) N (d) ML
T OB (¢) EIA LAR— MEOREBITHEME
[ MRS D LB, TO
T SR S5
(d) EFELISMC, SBERGAITITEM
it DFVEE TS OB 5 FFR
- ISR,
. (a) 7av=Z FONERIOEEIC (a) Y (a) v & —s3— KO PT. Hutama
| @BHIA | DWW, EHRARZED CHIAT— (b) N Karya 72 & ONZ /AL S 344 18 B AE 2200
W | 72 | 72— 2470, FR B T B,
B—r D@ | #FTNDD, (b) TBELERITV R,
i (b) ERENLDI ALY R, FrY
=7 RIS R0,
(3) {2z @)7?917b%@®@ﬁ@ﬁ§% (a) N @)@m?¢ﬁ%(m¥%)m$¥
payre I (RFOBR, BT - 2R 5 H THY ., FRANPFETHS,
i LEHT) RIS TND0,
(a) WITEmENLPE SN A KRGS | (@) Y | (@) THEICHFNREETS FT v 7508
PHBIC L DB H 50, SHKEO | () N | & W AR K TR EE A U % ATAE
BRI UESS LI AT B, Ve 5, AV VB EBT LT 0
Wgeapr | @ A MEESBNOSTRRR R LRV, BT 57290
- NEEICERBERUE L E[H > TV BEE. Co2 IIRAT B 7=, MHRIER L
FuY ey FREIC KRB A E X S WL =1 R
EBh, KREEICKTT 3R S h (b) #% L7
Bh
2 @) BLH. DIREoELBnE, | @ N | @ ZELA0
5 5O FEETIHIC Lo CFHABROAE | 0 N | (b) 4 LA
” MELT B 5, () N | () &ML
- (b) BB DT KD H AR D
x| @KkE ARIF A TGRS B he,
(c) /—F L J /P —E AT TEHENE
H DHEK TS L OB AES L HE
DA% Eio. HEHIC L 0 M E OB
HEYE LA U7 VWK E U B A,
() =% /=AU TENS | @ N | (@) &N LAaN
(3)BEZEW) | DBETEMNIL M E OHLE I HE - i)
(CRLER - LAY S DD,
@WEE - | (@ WTEECLIEE - BB SE | @ Y | (@) RBERGEAC S RV T o ¥R
3] [E D FLHEE LA B, DERE HYE T0dB LI F T 5,
N (a) A MTUFEEOERE - HESH | @ N | (@ ZNLAan
5 . SR B RN IS HT
e N . T
% 250

104




(a) YA NI, B H R, @ N | @4 L
AEREFRC EEAA RN GG ~ | ) N | () E Lan
Va7, TR &atein, © N | (@4 Lz
(b) YA MIUHEOEHRE - FEEH | @ N | (@Y L
MEGIRBALEL SNSEEEOAL | () N | (@Y LA
% BT, () N | () FuBEIRAAEIC k> TER
(¢) ERER~DERAREEPIEL SN SHET 7YV EBETH S,
DY ERER D R DT
372 SNB D
(d) BFAAEM R OV O BB O
o ez | W ERHOSE, BossEg
SR H AR R S B A,
(e) SEBAHIT = LIz ko>T, BI%
(TR D BRSO, OB, TR
DESEEIA L B9, SR (kT
OHERITEE LTV doT-) | iRE
HERBA L, EERNPELSN DN
Eb D DI IS
ENTVDA,
(F) ARPBIRHIR I % AR 5 35
B B 7R MBS I PR SR BB
K BRI DD,
(a) HFEOEER F A EOHEY | (@)N (@) %4 L2
(3) k& DEFHNHEA . T AOF IR
AT R
(a) — k EIC L AESCHIE Y 2 | (@)Y (a) REAXFEFT OWAL— b b KGS HE
U295 RMEOEOEFTIEISH 20, & | BN Dz, TR L U TR X 8K
4 HHARTEE CHIALEN RSN | ON | MxmossazT 5,
g 5, (b) %% L7
o (b) B+, G50 AL L - (¢) %% L7
ﬁ (W) B - | T, LEEECHIE D IXEL B, L
| e PO RO U %55 < 7= 3D O 2%
WL EN DD,
(o) BE+Ip, Wi, T, 0
IR b O HHERIEA U B, +
WO FEH A B < 7= O MY Akt i e &
N5,
() 7uv =7 FOERIECIEERE | @N (@) F22% L7200
BRI U s, AL 25A (b)N (b) 3434 L7
X, BEAC X AREERNELT 5% | (N (e) 3524 L7a\
B END D (AN (d) 3% L7
(b) BT AERICH L, BENIH | (N (&) B4 L7\
1 - ATEF R IC BT 28 ame | (ON ()35 L7
4 BAFHND D, ()N () 3234 L7
" (o) {ERBIED T D ORENR SN, ()N (h) %34 L7
(O g | PRI LB M, BEROAE | ()N OF SRR
2 | B O 2 G DBEE AL TOR | N (FEY L
30,
B () Mt D BT PR
g Bin,
() WEFEHITETHEESNTVS
7,

(f) BifERD 5> BRI &M, ik &
AN BRE, DERE - o RES D
SHIFRFEY) 7B E N 7 S FHE
iR

105




(g) BERERIZOWTBIRRTOAEIX
"o,

(h) ERBEZEYIZEmT 27200
BRI 5N D0, o7 ERRES
ETRIENGHE L SN D D

(i) BEICL2PEOT=2) 7R
FHE S D D,

(3) WEEREEDAR A DHEER ST
D70

HE (RERERAREEEEL) O
I, TuY s NERE~D Y T
T OXPIG2SFHE « S S 4D D,
(d) 7avxzs MIBRTIEHER
N, Faver NEMRE - MugERO

5, (d)PT.Hutama Karya

(a) FHBERIC LV ERAREIND (a)N (a) ARFZEO AR 15 s I A% %
A, BEFORZBETEOENIIESET (b)N ST T 50, EEEERRICE
LEROEIE~DOEBEIH DD, F (0N B 2174 TlI7Wn oz L,
7o, LHFIA - AR RO KIERZE (DN (b) EFCIZFI T
H,OREZITAELDD, INHOFE (e)N (¢) EFtiCFI T
DFEFNZELIE L7 7HE D, (FIN (d) A Rl =oThiE 2 & O —aE
(b)) 7uy=xs ML ZOMOER [T,
DTG VIR A KT Ty, M3 () ITBRICERIT W20,
RIS T D EE DM T i (f) EfticH T
. YIRS
ZUER ) om0 AN L 0
. KOFEA HIVEOBYYES &) OfE
Bixd 20, MBI U CHEIZR Nk
WAE~DOEEIZ TS D,
(d) vv=Z MMZ Lo THEDMIED
TE WA R A AT T (e,
RIBEHOBEINE)
(e) JEEIZ > TEROBENIFEEN
ET DD,
(f) EEHEY (EE%) 12X 0 B R
= OBRNEES AL D0,
(a) 7ry=7 MLV, BEHFEM. (a)N (a) B L7z
(3) fLitt JESEY, by, SEWICE B E
% PE. WHMEEEZ S BNIEH 50, F
7=, YEEOENE EED b HE
NEEINDD,
(a) FRICELSET & SEMDGFET 5 (a)N (a) FRIZELRE 9 5 =BT FE L 720,
W & By TUCK U RAE T,
- BN DY A I T 7 R IT A S
YIRS
(a) HEOVERE, SERBKEO (a)N (a) 3% L7auy
G)YVER | b, ETEEER A~ B A BT D ALE (b)N () #%Y L
., FER | NI TWhDH D,
W% (b) DEEWE, ERED LR OVE
PRICRI 2 B HERNII I EH S h D0y,
(a) 7rY =7 MCBWTHESFTRE | (@)Y0b) | () EHEEM O EE 38R, it
WHE O F BB BT DIEARNST D Y(e)Y(d | JooFHE 1okt LCid, TRtk HE
B, (b) FKEER LRI LS | )Y RIEZSFL L oERET 5, b)&EE
4 RIFORE, AEWEOEHS, 7o T RRA R, ARy N EO%R
V7 MEMRE D N— RE TDE4 LR OFEHERET S,
| (6) FEER FLIENFEE SN TWA D, () 2t (c)PT. Hutama Karya IZ LA ELEHE
% 5 EFEORECIEE B LK T L4 PRIE SN TEY ., BSFT KK TH
i%ﬁ

106




BRBRETHZLORWE S, Y
RHENFHE L OND D,

(a) THEPOFEY (5FE. RE, & (a)N (a) TERBIC L D585, P AT H
K, UL HET A, BEFEWSE) 1oxt | (BN KCOKEEZ 7 VT LTHBY, £ F
LU CREFRDSHE D D, (c)N FTT CTHRENEY, 72720, TF
(1) T (b) THIZE v BB (ERER) I DB EVEY Ol REME I AL L Cxt
B L NATT D, Fio, HEICKT ISR
o DRSS E SN D0, (b) %2 L7\
(c) THIZX W HBRREICEZELY K OF = 1%4%
5 ETh, Fio, IR AR N
z HE XN DD,
(a) FREOBREHAEDS b, HEBNE (a)N (a) Rk L7- e RAUIFR ) & LT
2 ZONDHEBEIZKH LT, FEEOT= | N RS, RO E LTHRY
m Z ) v 7 DNEHE - F S LD D (c)N Wbnsd CefHELE LTbh
(b) YEtHEOEB, Hik, HEST ()N B) 12, T=H Y U IEERBS R
2)Ee=% EDOXITED LN TWVDD, Y,
VNS (¢) FEFEOET=FV L JKEl (1 (b) B L7
. ANB. B, PRS2 O (0)F%4 L7
felk) 1 IHESL S AL D D, (DY L2
(d) FEENOIEBITE~ORED
Ji, BESIIRE SN TV DD,
(a) MERGEIT, MEIRDI T = v (a)N (a) B L7z
JUAPNDFHYE T =7 FELEBML (b)N () B L7
DT ;ggjé_&(kﬁﬁﬁﬁaéﬁo
5 1 °
o | T | 0 mmsac - AR
- LF v/ VA NOESEF = v/ BIEH
% HIEMLUCRiHMEiT5 2 & (GELE - il
B BRI OB AL D BAE)
™ (a) MERGEITIL, BT F 7 1T HiER (a)N (a) B L7z
RIRT =y | HIROBREME~ORE LR 5,
7 ) ANME | (BEEWOREIOEE, BER, 4
M EOEE | Bk, MEERLORBEICR S EHR

WEZBLNDGES)

107




WSR3
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No Soil Cement Type Cement Ratio | W/C Hexavalent Test Photo
STA 8+575 Upper Semen Padang 100 Kg/m3 100% 0.05
1 STA 8+575 Middle Semen Padang 50 Kg/m3 100% 0.05
STA 8+575 Lower Semen Padang 50 Kg/m3 100% 0.05
STA 8+585 Upper 2 Semen Padang 100 Kg/m3 100% 0.05
STA 8+585 Upper 1 Semen Padang 100 Kg/m3 100% 0.05
2
STA 8+585 Middle Semen Padang 50 Kg/mz 100% 0.05
STA 8+585 Lower Semen Padang 50 Kg/m3 100% 0.05
STA 8+600 Upper Semen Padang 100 Kg/m3 100% 0.05
3 STA 8+600 Middle Semen Padang 50 Kg/ma 100% 0.05
STA 8+600 Lower Semen Padang 50 Kg/m3 100% 0.05
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