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3.2. XEXOXEAT
3.2.1. EERT¥a—L

BB ERXRE
l N Vs 4 h Y i a) :
TRENFER REHA AR EhaAl (SR - B - ) EEID BRY L HE
-MOC/DOH Mr. Khin Zaw, - R - j
Chieé bnginoor [HED] VA 25 —FF 2 MREES & 8 3 O TR
~MOC/DOH/RRL Ms. Htar zin | [BEZEDT } e
Thin Zaw, Director (1) Yo ISl LT £ TOnLL— b/ J7iEfER
-MOC/DOH/Construction (2) 7T v MERERME L « HAEE AT ORERR
Unit#14 Mr. Htoon Ht ) o
Ning, De;tyog?migﬁ [ERQ)] B To7-H Dk B+ Ol E%E
“MOC/DOH/RRL. Ms Phu Phu, | [BEE@]
2018 4 Deputy Director (1) 1 7 2 BT AR O s
%1 E 12 H 12 H AH L— | M0C/Mech. Mr. Sein (2) BBt T AFE T 2R O BGELE
. ~ 100 H[H] ~ |Hlaing, Assistant (3) BB T\ AT B kB 2 A= RRL 285206 5 RN -8
L Hh T 2019 £ oIy Director AR N AR I L O
3H21H -MOC/DOH/ Construction i ) o }
Uni t#14 [BEMOQ] BREASEE O THI « FEA & O%EFIR O 1ER
Mr. Thein Zaw Oo, AE (O]
-MOC/Mech. (1) MOC DY %38 U T, MOC OENET A& « 27— 7K
Mr. Zaw Zaw Hlaing, SAE VA — - BEEEMEROERINE, B X0 JICA BREEALSA
—MOC/DOH/RRL BHA KT A AR > 125 O3 A
Ms Khyao Linn, AE QBET =7 VA NDT v 7T —h
~MOC/DOH/QC BT 2 BRSO O Ffia R dE P el
Mr. Maung Soe, EE
2019 4F 70 H [ -MOC/DOH Mr. Aung Myint [ HEID] MOC (2 k27T o b IEEA AT O RS
5 2 [m] 3H7H~ (35 1 [|E | R4 L— |00, Deputy Director [z D)
s | 2019 | DD | T General (1) MOC %4 o 7 ~OBUHCOR - SO, HHTES
5 A 30 A DOEME | *E F— |-MOC/DOH Mr.Hla Tun Oo, (2) EHEDOPEO R EE D FgE
<) Deputy Director General (B) 77 v DI E & O HFFE B IEOTEE
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-MOC/DOH Mr. Khin Zaw,
Chief Engineer
-MOC/DOH/RRL Ms. Htar Zin

Thin Zaw, Chief Engineer

-MOC/DOH/Construction
Unit#14 Mr.Htoon Htoon
Naing, Deputy Director
-MOC/DOH/Construction
Unit#14

Mr. Thein Zaw Oo, AE
-MOC/DOH/Construction
Unit#14

Mr. Thein Lwin, AE
—-MOC/DOH/Construction
Unit#14

Mr.Nyi Myi Tun, JE
-MOC/DOH/Construction
Unit#14

Mr. Htet Aung Kaung, JE
-MOC/Mech.

Mr. Zaw Zaw Hlaing, SSAE
-MOC/DOH/RRL

Mr. Soe Thiha, AE
-MOC/DOH/QC

Mr. Nyut Oo, AE
-MOC/DOH/QC

Mr.Myo Min Htwe, SAE
-MOC/DOH/QC

Mr. Maung Soe, SAE

[HE@] BN AR OffEsT
(#2=2]

(1) MOC DA F4 2 EHER DRfERE
(2) BB BRI O HERR

(3) BRI T3 D FF i

[BH®] AR —Y a v Z2E& B a A FOHYE
G|

(1) ‘EHET, BREMEOEE EOHR

(2) AR V—3 g TLER MM O

(3) LT 2818 - EHAF D 2 X R

[AR@] VA A2 —TIRIC L DB ERED A Y » Mok
2% PR O AE

(D]
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(D) E=2V U ZIZHERIH - NZ - % OFHHE % MOC
LI, E=X U U BtA
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-MOC/DOH D#2ER ; Mr. Hla
Tun Oo (Deputy Director
General) . Mr.Khin
Zaw(Chief Engineer).
Mr.Yan Naing Zaw(Chief
Engineer, Ayeyarwady
Region), Ms Htar Zin Thin
Zaw (Chief Engineer, RRL) .

[BEQD) VA 22 —TIEICE2HB HREED A U v Mk

Ms Zin Zin Htike (Deputy 2 iR O {5t

=3 Diréctor,Road/Port CE0)|

2019 4F Design) . Mr.Htoon Htoon | (1) jif 152 [ it 5 0 R D 8
BUBTEE) |6 5 4 g~7 AR L— |NaingDeputy (2) B HREOHMTE A b L— a3 v O E
5. 6H 24 6 H Director, Special Road (3) MOC & D EF RAHAA D EfE. 35 L TUNMOC ~D 4k
(Workshopl) s 11 Construction Unit#14) . (1) 7u P x s hEME OMEREELAH - 2503

Mr. Win Kyaw Aung (Deputy
Director, Special Road [ERNOQ] BREHSERE . E=% 1V v 7 D%
Construction Unit#20) . (@]
Mr. Than Myine Htoo (Deputy MOC I >E =4 U > ZAH « SEHERDL DR
Director, Special Road
Construction Unit#21)® 8
G L HEBHYFE L LTA T
U VEXBYORE 23 4.
AF 31 4 MOC/DOH Mr. Htoon
Htoon Naing, Deputy
Director

HAE 5019 427 w777 PR (B NOC 1= £ 5 2019 45 10 5 B O R Gt B B A1 ~
_ A DI

S |9 5200 | 1y | oo | OO0 o o [0S

9 H 20 win(Director General). 1 ‘ o o
(Workshop2) H F B F— [Mr. Aung Myint Oo (Deputy (1) fii T A XEEE B KO 7 > b ORPLIHERS

Director General,

(2) MOC ~JiEg T&HH, 7T v h AL — 3 U BIXOMEHEIC
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Planningl). Mr. Kyi Zaw
Myint (DDG, Planning2) .
Mr. Shwe Zin(Chief
Engineer, CE)., Mr. Kyaw
Kyaw (Chief Engineer,

CE). Mr. Myint Han(Chief
Engineer, CE)., Mr. Than
Myin(Chief Engineer,

CE). Mr. Thaung Tun(Chief
Engineer, Mechanical) .
Dr. Hlaing Moe(Director,
Mechanical), Mr. Kyaw Moe
Htut (Director, Civil).
Ms. Yin Yin

Aye (Director), Mr. Tin
Maung Kyi (Assistant
Director, Mechanical).
Mr. Nay Moe Naing (AD,
Mechanical), Ms.Tin Tin
Naing (AD, Mechanical) D&t
14 44

(V—2>av72)

-MOC/DOH ###f ; Mr. Taung
Myint Tun(Chief Engineer,
CE). Mr. Yan Naing
Zaw(Director, Ayeyawady
Division), Mr. Kyaw
Naing (Director, CE). Dr.
Hlaing Moe (Director,
Mechanical). Ms Htar Thin

B3 2 Bl O Bis- -

AR T 2R RS &k

ks
L

THE~DE
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Zaw (Director, RRL).

Mr. Htoon Htoon

Naing (Deputy

Director, Special Road
Construction Unit 14).
Mr. Than Myaing Htoo (DD,
Special Road Construction
Unit 21). Mr. Kyaw

Zaw (Assitant Director,
Pyapon District), Mr. Kyaw
Than Htay (AD, Yangon
North District). Mr. Nyi
Nyi Aung(AD, Pathein
District). Mr. Myat Khine
Soe (AD, Maubin

District)., Mr. Tin Maung
Kyi (AD, Mechanical). Mr.
Aung Kyaw (AD, Mechanical)
D134 & FEHHNF 4 4.
ARt 17T 4

555 A
B L)
(Workshop3)

=T
Mtk

2022 4
2 A

7 HH

AAL—
Yoy

Z\\ I:c ]\v_‘

-MOC/DOH Ms. Htar Zin,
Team Leader

-MOC/DOH Mr. Aung Ko Oo,
Deputy Director, Mr.
Thein Zaw Oo, Assistant
Engineer

[HHID] MOC 12 L2 7T o b= AR DT
(O]
(1) 77 > b B X OV L5 18 18 ORI AR
(2) MOC EE ~7"7 > b #HERAE F I
(i) WEEBRFEORE
(i) 77 > hifEls & HERFE B E OB 5
[V®— hHEEH]
202241 A 2H, B R % >~ 7 Mr, Thant Zaw J ¥ MOC/DOH
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FHENdHo7-, 1 H 14 A, MOC/DOH, Mr. U Kyan Soe (SSAE,

Mechanical), Mr. U Moe Sith Win(Staff Officer)., 4%t

Mr. Ng Kin Mun, Mr. Thant Zaw ® 4 4 T Web st 41T

o=, UM, THESZETETHMAZ v 7 Mr. Thant Zaw 2% MOC

BAMiFE Y . Mr. Thein Zaw Oo(AE) & BRI ZFEZR LR S 4

H 19 A MOC/DOH i T/ & E 42 AF LT-,

[ERNQ] RIK TH OB ZBIZEIT 5 MOU 5 D it (i

(O]

(1) BA - BHGHEL 5 OB E#M - EEICEAL T, &
T S E T A VERK

(2) FROICHERBIK/ 2 A FOBEH

& 6 (8]
HLHEE)
(Workshop4)

= s
TN
=

2022 4
4 A

3 HIH

R F—

-MOC/DOH Ms. Htar Zin,
Team Leader

-MOC/DOH Mr. Aung Ko Oo,
Deputy Director, Mr.
Thein Zaw Oo, Assistant
Engineer
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[Point 23.50km]

Irrawaddy River
14772

HETIBRIERT (2)

BER by sv—F ]E

L IREBSRT (1)

[Point 24.00km]

X8 M 77 v b &l TALE (ff 2 i)
4.1. $1EBEHFES

%1 B OBHIEENI S B OIEEN 2 AT 2 BEERMEFIELETH O, FRIH 2 FHHIEE CEiid 24
i T2 A L—RIHEB ST L7200 L0 TH D, ERIGENTOBL M AITHEE OBEBERS Y A 2 ¥
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FIEE% 201941 H 16 H 11:00 X0 R A L—dD MOC R H L —FH AT CHhi L7z, SN 1% MOC/DOH
Mr. Thein Zaw Oo (AE). Mechanical F—A Mr. Zaw Zaw Hlaing (SAE) ®ELGHYSE 2 4 JDC 0610
TE T, R, BEMESE, ALHEYEE]. Ng Kin Mun, Linn Htet Aung @ 6 4 Th -7z,

55 3 [ OFT AW I IAE MR &2 B 572 ORI T A — B AL, 1 H 29 H 10:00 LY ¥
D MOC #4141 o % — T MOC/DOH @ Mr. Htoon Htoon Naing (DD). Mr. Thein Zaw Oo (AE). Mechanical
F— LA Mr. Sein Hlaing (Assistant Director). Mr. Zaw Zaw Hlaing (SAE) ™ MOC 725 444, JDC 225
[ 5. Ng Kin Mun. Linn Htet Aung. Thant Zaw ® 4 40X L7-,

4.1.1.3. k= Sy PSS
PIF 2EHBEIZOWT 3ENZIED MOC Y43 LA 21T o7,

OIEMFR G/ TS (v A E~B Y =T 4 —~T T b — k)

D F1ETAt
MOC 723 40t 7 m—F— 2 L— b AN K DBEZEIE L TWD Z LD, BEAEIR O S— U
IO EINDIHE, V=T 4 —0bY— RET100m FREHNL WD Z ENLEIED
MOC Zj % BB 8E23% W . MOC DD | MOC Mechanical F—A® Dr. Hlaing Moe & Bt %/
Etd 5 & 42 2019 4E 1 A 2 H X 3 HIZ MOC Offi T.F— 2 /Mechanical F— 2 & £ [R] TRt i
E ORIV —BGOBRNEMHRT D Z EICFEE LT,

2) %2 mFTAE
20194F 1 A 20 HA§iRZHHEL 2 A 18 HIT Y TR O T E THAM O HERIIEA TN D =
EHA L, SR TREOBSTE2 T CHMER LI,

MOC ~B | L 7= 1% OB IEMR T, BROMERE (R L —TAR—=UMICEEZ) oY Tk
BRI AN—ITITH T LI MOC F—MIEE LT, 7272, MOC OFHE[TIEv o T TOMY
SHELDBHLGY =7 4 —COME/ 77> Y —RETOBHZISHETFELTEY, Al o
THREAZESFT D213 1 HEREORMEMAMLETHY | giEfTAECTRELLZ7 L —r2HEK
TR T w7 1 BOERHIZONTMOC ~FFE 2R, 201941 H 29 H Deputy Director Mr. Htoon
Htoon Naing & Mechanical F—.A & —#EICHTEHT A Z LIk -T,

3) %3 EHTAEE
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2 MOC ~BlJE L=, Yo v Tar T bR A—URICEE 2 BEERE Y =7 4 —
T HIEEFMHER LT, Fo, WMEHOEEMKE L T4t /e —TF—27 1L —L 30t DT 7 X —7
L—r %% 1B, MM OBEBEINC KR N T v 7 2 5528 HTH 2 LilkoT,

@77 v b — Nk T3/ fH

D F1ETat
MOC DD (XfEZ2 12 H 28 H X3 29 HIZBtAT 5 2 &, fHmEEIc >\ I B S il R 4 K%
THRLBMIER CE 2 X0 IcT D2 L2/ LT,

2) 2 EFTAH
7T MY — RERITHIEHTAE®EY 12 H 29 HX VBIAA L TRV 20194 1 A 2 HELGHRA &
b U CHESZIZHERE L TN e, 7T 2 M — R ERPBHRIRGT & LT, MOC 1% 2018 4= 12 A 22 Hih
T Ms Khin Sandar Lin & 3 =—h—®OHAAFIZOW TERELK (1 4F5255), SRR 7)) & ks L
77

4.1.1.4. R

VA AR —=TT 2 bDOTODUEFIERE TIRE L 70 o TS & M 715 (Yo I ~BG Y =
T4 —~T T Y —R) QT T b — R LH /S >\ Tl & T 5 Fmfk Tl LT
BY., 4 APRAIOKED (2 vy or~—1EH) £ TICHBE L35 T T& 5 BN iz,

4.1.1.5. SROFBEEAE

RKIaTD 2l NOBELIRDIAREZ—TF 0 FEMNETTHETITITESDLDOVA LA =00 D
D, B CHITICHERIEX 2T — LAl b2 7 0 —7T v 7T H0ERD 5,

4.1.2. RBREIOLOOURLDOEARIIREICEHT HHTEE

4.1.2.1. B

ANt TAZHESE D MOC/RRL D=L & Al B R ASIE W BLS TRl T2 1T W UG R A Gt & i B B
RS TR 2 IREST 20 ENH Y | EEHE/ etk WEEMHAREL Y 22— TR
£ 2 LB O AFHIZ OV TMOC Ot 2R T 5D Th D,

4.1.2.2. M=

A DN TH AL 3 FIT, 5 1 [B~2 [T MOC/RRL & 55 3 [A]1X MOC D HLMIfE T.97— 4 /QC F— L4 &
FhtE L7z, #IENE 2019 45 2 A 25 H 10:00 LV, ¥ =2 ® MOC/RRL GEEEAFFLAT) CHEMi L7z, BN
I3 MOC/RRL 23 Ms Htar Zin Thinn Zaw (Director). Ms Pyu Phy (DD). Ms Khyao Linn (AE)fh 1 & DFEt 4
&, JDC IR R AE ., el —, AW Rss, PEH#AE. Ng Kin Mun, Linn Htet Aung ® 6 4 TH -7z,
F2MOT7 =T v T I—FT 471X, 3 A 15 A 13:00 LV ¥ =22 dD MOC/RRL TiThi, BIEIE
MOC/RRL 7>% Ms Pyu Phy (DD), Ms Khyao Linn (AE)fitl 1 4 D&} 344 & JDC 726 1L F5 ., Ng Kin Mun,
Thant Zaw @ 34 CTdh -7,

F7-. BBOEFE 3 EFTAE TIIMOC Ol TF— L1 QC F—L%MMZ., MOC DRE T84 LIz, &
JNZET1X MOC 5> Mr. Htoon Htoon Naing (DD). Mr. Thein Zaw Oo (AE)., Mr. Maung Soe (QC EE)fth 1 4
DEF 44, JDC 6L TR, FH%3E, Ng Kin Mun, Thant Zaw ® 4 44 CTdh-7-,
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4.1.2.3. =i S
FIEE T, Al LCHERLITO 4 B IZET 5 BARRZ2NFIZ OV T MOC O H#t & sl Lz,

D1E A & B FH AR
) 1A
e BM OREHIARIL. DCapping Layer (t=350mm) , @Sub—Base (t=175mm) . @)Base-

Course (t=175mm) ® 3 J&@ |23 S 4v, sRaHERIZE O+, w0, HEAIKDIEEH T CBR 15%
Pl . @kt i, EBF]. EAIKDIREH TUCS 0. 75Mp~1. 5MP, @& A o it By i s
AT UCS 3.0~6. OMP CHHE-E LT,

@Y A A X —T I X Bk BA oo F
) 1T et
Y A A B —T3ET Capping Layer (38/K) & Sub—Base (FJEIEAR) Dk B ICE T+ 5 & L=,
2) F2EFTAYE
Base—Course (_EJ& #EMA) DRI 50mm LA FTHDHZ &b, VA AX—TIEOmEAIE
HYFRE L. HAHEIWHIIMOC i TF—203T79 Z & & L,

3) &3 mEFTAE
Base—Course (|- J& BME) i 2 BLET DM N AL TH L7200, ZOBIZHONWTHY A AKX — T3k
PHEHTAHZ L L=,

@%Q%E%E&fﬁia@ W
D F1ENTEE
Bl OB BTG % BB T1TV . Capping Layer (BEIR) IZARGHIARIZ & 2 18 V) i [ 9 B 95%
PLE&E L7z, Sub-Base (FEHAR) ICOWTIXHMERNLETH 5,

2) 2 mEFTAY
Sub—Base (T JE &%) |T#EE O 98% LA F CHMLONWEEH-+ 5 2L L Li-, -, B0 WEE
PIIA U VEXEHYS T 5 MC D QC F—LDTH 2 Lo,

3) HE3EFTAY
Base—Course (_J& B 13545 [E D 98% LA ECHIGO SWEE L., BlGo5EEREE RITE W,
MOC/RRL CHLE Dk B TIERR U 72 3R O — il 1M 5 5B RS IR Tl 5 2 & & LT,

@=E WAL A BRI & Bl C ol 1
) #1EFAY
Capping Layer (BFR) & Sub—Base (FEKAR) O=ENESREBE R A2 AF L. B coREME T
WOFLASH — 2 TITH Z LT LT,

- Capping Layer (B&R) (2D T, khitk 1 E P OIRE LR L AR OUSINEDY a) 60:40 (6. 9%)
b) 50:50 (4.6%)., c) 40:60 (4.6%) D 3 /XF— 2 TIT9H Z &Il oTz,

- Sub-Base (F @A) (ZOWT, Kk, W, EWFIOIRA HHE L AR ORI
15:15:70(4.9%) D 1 /XF =221 TITH Z &l o T2,

2) 2 RFrAE

Base—Course ( FEKA) OENRBRE R AF LT,
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3) FEIEFTAEE
Base—Course (_FJ& 1) OB I3RS TR MAIZE A FE a) 4.6% & b)5. 7% 2 /3% —
NZOWTHEETHZ & LgoT,

4.1.2.4. 5783

iR 2 i 5 ECHRMTT R THRICZR > Tk Y . B LoRIR 2 LICHSG S, WRM O
Pty U TSR0 [ OB D s [ 2 PR E 94U I3AS i TR 720 < B2 T & %o

4.1.2.5. SHROBRE LK

B AP EROCS EM X NRBREFO W BEM CTIZE KN Z 725D T, KEMOWEELEIED
WZIEH 2 OEKEDOEHENRA > M ERD, FMERCWE LOEKLE ZEDIZHIE L, HIERR % Y
ETT L MNRBGOER LT — 74— R TDHZETREDODRTYXE2MZ 5,

4.1.3. REMSEEOFR - AR PEMROERICONT
4.1.3.1. B

AK7mT ey MT TEBEHIEBREESIET A RT A4 ) (2010 4 4 H o A0) ICH1T 28K
7 Z =09 BRI b DISENET, BEA~OEE L QRUVEBITER TRV EHEr S, 220,
FAA RTANHGT 28 2 KT LT WA R 2 2 TV HIBIZRE Y LisWed, T
Y BICHHEND, £Ow, FHEFHICE T DREASEEICET 5 1) BREDERIN & 2) IR
R/MERBIRIZOWTMOC ~DA X B a—I2 L0 BRERFEHECXRAEYICE S LTV D
ZLEMRTOILDOTH D,

4.1.3.2 M=

2018 4F 12 H ~2019 4 3 A O, RAH L —HEOHIEL MOC R H L —FHEFr COFTHHE T, MOC ik
B~ & B0 g & 20 L7,

4.1.3.3. AR

VA AR =TT b — REOER TIILE D EHIZBIE L, MOC DRHED JICA HA KT A I UHEHL
LTCWA2, DB ROMR (L2025 NORIE) 2) &Y ADFE 3) M 58 DOIER 4) 1
B8t DOEE b)) HIEA DB « ZHNZOUNT MOC HXY F ~ R IR AT - 1,

O 1EWE DX RE &I PN EEAE S T 2 EROKIG

A ] T 65 O (400mx500m) D A F11EHK) 50 THHHF 300 4 C, (FERIIHE & ZOEEB L7 5,

MOC DAt (TEMAHTE) 13 3 =— 7 — T, #1F1X 1 4 (Daw Khin Sandar Lin) D& TH V| LIS
] & INDAHE 252 1T D _RERRETIV VRV, MOC 13 2018 4E 7 A 0 THHAS (B4 50 £ FLHE)

T, LH& TR G FE TS 2 Il O FRE O AN & U CEEM G325 NALEE 1T THH
MFRBSEEE L L CREMT S 2 L2 L, HECltl R b THI6d 2 5OosE Rk 7 mn
ST, HIBEROFENZ [ LT 5720, BEAFOARBER N OEE~DT 72 AR OEEND A A
VT 72 AOPEEN NS A BE AT S BEFOMAESOWE TH AT TICEMm L TWD UFIEFET),

@ 1EWifE &R

AR 1RO L, (EEE (EH) 13 1 F0 0N EITN A RHUIE R ORI E
Z 3 OWEAMOEFTH D, ZHbOERHEAIT, EERH IS REASEET A R 71
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o THEEANR ] FHM4LLETH A, 1FEBE (2018 4F 12 A 22 A ~2019 4 12 A 21 H £ T) OHiE
1. BRI R ICHESE TR WEARATH S, o, BREEOBIL., B/ mAEICS U T 1ESS
DU ER— Rkl 2209 Z & TRHAEE L TV 5,

@ R DSt

B T1H DT T b — RROTWEE L =B OGRS T, HI R 13 E RO ~ D A %0 1E
ZEHE L CRB 0 B O JFIZE IRTLE 20,

@ {EWE O M

AR DOUNT 2019 4F 3 AR R CRFELIBEDO TRERAHER SN TE T, /FOMENRIZ 1 £ TH
bo 400m DANE T TR, VA AX—T T MITFEOHRINLTNDEA T U VEXD No. 10
Road (Maw Kyaw/Wakema) ~EZ INDTFETH D,

4.1.3.4. 5783

3 =— U —DEHAE L AEREAIE T 225, IWA~ORZEIZE U TJICADTA R4 EBH L
T e ES RSN TWD, X, EHENAIEET 25A CHIRERICEYICHHE SN D, KT ey
=7 MIOWT, #F/HsERN S RATE RN R ho - 2 ERNER SN, KEEE2ED, BEF <
v 7 YA NOERA 202341 HiliTo7, (1 BEF=v IV ZB)

4.1.3.5. SHROBE LK

VA AR =TT FOMNIF TH Y BED & ZARERBEITAEC CWARWn, 77 MERE BItR
UARBUGN 7 VBB L= 5, BRI & E RO ESERBEICE =X —T 0B R’H D,

4.1.4 RAL—HEA~3DT74+0—F v )
4.1.4.1. B

K7D hORERSIANA =0, VA REZ—TF T N TMC DHAREZR =T B & & A
L) —HGEAE L MR OB B THEA 201945 ARICETS®EL2LThd, VA AX—IZ
MOC BEREICH > CHID TOTIETH Y, 7uy =y O EZHEMET 2 LT, BGICiTEEE LR
T5H L THEURITRE L, EONICMBEICHIGT D 2 E 0N R b EEREETH D,

4.1.4.2. Hm=

2018 4 12 A ~2019 4 3 A O, AL —HIEDOY A ZAXZ—FF 2 O DOHEIEEL AR S+
HRE AR H L —~OHIEAE 1 [FIFRMIERE LC 20184 12 HIZ 1[A], 201941 HIZ3[F, 2 A4
El. 3 A2 3 mEOF 11 [[13EE L=,

4.1.4.3. KBRS
FRERNBIIUTOEDOBEY Thb, (BT 2:EBEED BR)

A EES RS ESy AP
O EHOREA O DM LB =7 4 —~TF
2018 4% 12 D12 A 19 H~20 H v TEME O LR ORIE R B,
1 H2H~3H OMOC [Z[FAT LY A A X — B bl st i L %+ T3 o
2019 4 1 A @1 H8A~9 H RRE LR 2 MR D,
®H 15 H~17H QT THFDIRIE L W 2RI 5,
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QLT HDIREE L W 2R3 5 & IR MoC & Bl
UM EES DT AT AT,

O2H7TH~8H
@2 A 14 HB~16 H

OIGHERIEEOER 2 MRt 5,

2 @2 H19H~21 H O~D7 T NEBOABELE L E ST v — N
@2 H 26 H~28 H DHEW & TEBT D
®3 15 A~9 A D7 T+ Y — RO BB AT ).
2019 4 3 A @3 H 11 3~15H QOBEF « v/ — FNEBICOW BN A ERT 5,
90
4.1.4.4,

TREBY YA RZ =TT MM DAL Z BAs LIEEIZIENERCERS LT 2,

4.1.4.5.

SHROFREEXHEK

VARZ—TTF 2 NOMNHFTHY | BUED & Z ARZZRREITA T T,
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4.2. 552 EHEMEE

55 2 [AIBHTEEY O HAIX, YA A —7 7 MEHWT 400m OiE K B T8 (K T) IZA Xy 7 %
TS BEM 2L EMICHE T2 2 & TRHBX MO T2 3 02 TV, ATIEIC K0 S EM N
ERATE 52 L, FE TREOERNLZE L TND Z L EEIET D 2O LB R T — % 2 Ik
T5ZLETHDH, RKFIIRN L —BGICBNTY A AX—T T MEMOWAN S AT E TRETT5
£TThLH, (B3 THEEE (BE) 2R)

£ [EBHIEB OB, FROEY Th 5.

HH HEF AT
1. VA RK =TT MEM
N/HANT/FRER/MOC A% » 720 | 201943 H 7 H~28 A RH L —HE

H

2. BGHE M OSGEE B

~ RN L —E
1D 7 OB T 201943 H29 H~4 H 6 H NV —HL;

3. EH R T3 (R 1) At
T/ CfEpre=2Y 7 H# |201944 H22H~5H 29 H R L —H
WS O E

201943 H7H, 4H26H., 4
4. MOC/H %, #uc KOS ER | H29H~4 H30H, 5 H2H
FEXIR OB A2 OB ~5H3H.,5HT7TH, 5 H11
H

A L—Hi

5. BREALEEIEDE=X )

L ~ BH L —HE
7 & & FHEIZ T 2019 4 3 7 ~5 fi N

4.2.1. YL RE—TF5 2 FMBFIRA SR /ER/MOC R 2 v 78 E
4.2.1.1. ]3]

VA AL =TT NEM O EI~ RN~ FHER R~ RO X v U T L —v g ~aIvva =y
T ETOEEMTFIER T T > NOMS /HEHER2~=a2T7 AR 0]JT Zil L TMOC A& v 7 ~HE - J&5
WETH2HDOTHD,

4.2.1.2. B=E

20194E2 H 22 HY v IV HRICBIE LY A AX—7"T7 » MEMIZ, 2 A 28 B L 0 EXEBEME Z %

FMOC ~FIIES Tz MOCIZ 3 H 6 D 2 BEONR—UHNTY o AU /RH L= BB~ K ik %
fAtEL. BHTH~9Y BT 7 b Y —FRETOMEIZE T Lz, 3 H 12 ALY 7T FOMSE¥EE
ARAL S, 19 B HrPEORREBA L, 28 HETICEHEROF ¥ VT L—v a7 T hORE
HZ5E T LT,

IR IZ MOC 23 ¥E(j L 7-/EEE— 7 FFD | B Y Y OO T /MEEEEIL, 30t 7 74— L —1
B At 7= =7 L—r 1R, KNIy 728 6t X7 Ty 1B EEBETF
(MOC/Mechanical A% > 7)5 4., VA AKX —7F 7 MEIETF MOC/Mechanical A% v 7 Mr. Kyaw
Moe, Mr. Thet Zaw)2 4 LE¥EE 104 Thoiz, Fiz, MOC KON IDC 2> BN L7 Hifli# 1%,
MOC/DOH/Construction Unitl4 7>& Mr. Thein Zaw Oo (AE). Mr. Thein Lwin(SAE). Mr. Nyi Nyi
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Tun (JE) @ 3 4. MOC/Mechanical X ¥ Mr. Zaw Zaw Hlaing (SSAE)1 4. JDC 26 [ Fas . s —.
FEH s, ubees], BJIFR#,. Ng Kin Mun, Linn Htet Aung., Thant Zaw @ 8 4MNX&L7T-,

MOC A% » Z\Zkt$ 57T 2 b OFSEFNESCERIEITIEDOHE L OEARIEIL, ~= =2 7 VO L%
A N2 0JT I X 0 A L5 T £ TEESIRTM 2B L TiTo 7=,

4.2.1.3.

KRR

ERANFIILLTROEY ThH S,

ESy/ TR NE|

HFz

it A

LY ARE—TF
> MEMIRA /B
&)

20194E3 H 7T H~9 H

Yo T PRTMOC ~FIE L7 FR 1%, 3 A 6 HizY >
TIUoEHEL, Yrdr~RH L —~8 (e E/ kR
PER) v ~B Ok ) D2 v— b TERER S
AT7THEBRIZEGEIREL, T XTOMMIZIBET
W77 Yy — R~BEj 37z, JDCILMOC R &
7. ROMEEBICR L, BB, EEFIEST T
¥ FOBEFIEICOWT, HARANBEMNE L T, &
PR —. MOWRH S320 3 403l & 72 0 At TE 5
ECHERYEEITo T,

2.VA AR =TT
v MRS /FHEER
i

O3 H 12 H~18 H
@3 H 19 H~22 H

M3 A 12 B Lo AHEFRNBLGITMbY . 7T Fd
FANTAEZEABIAA L, 18 BICIIMERSET Lz,

@19 H X &5CB)IFREN MDY . 7T > Fa&fED
FHERCER L HNT D A Pb AT L TITV, 22 HE T
W27 v MEEER ATREAREBIZ 2 o T2,

3.VARK—TF
v M aEES/ R
wDOXx )T L—
va

3 H 23 H~28 H

SH2 ALY mY =y MCHEMT 2 EMERZ v
T, TV VAT ADaIya=rr, RUGHE
MOXY VT L —a UEITVD, 2Z8HETIZT 7 b
PENEEICHRET 2 Z & 2GR L,

4.MOC A &~ 7

O3 A 12 H~22 H
@3 A 23 H~28 H

D3 A 12 H, YA AX—TF > MASIZHESL B, AT
=2 TV EIRIC, MOC A X v 7 W NT/EEE~DH
SERFHERIR O FIEC L2 2 % G i EFHOMH 1T
W, VEET AT v T EIC 0T 23 L=,

@3 A 23 B, REIRZBAT DENIC, YA RAX—T T
VN EY =2 T VCEESE . T NOBMESIE/
BEIOTFINER T T o b DA kISR O /R 1% 7% 4
EEDEEFHEZBAT S 4z, E¥EHVTOIT
% 3 L7,

FRTHERH LY A AX—T"F 2 M R O E~ =
2 TIOVOFEFINRFIL, T, ift4: VA REZ—
T MM~ =2 T VNIRRT 5 : YA REZ—F
Sy RNEBE/ALVTFVRBEFEO®Y Th b,
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4.2.1.4. R

VA AR =TT N O~ FHERR~ B~ ESROX v U T L— g v b O AR R L
72T MOC AZ v 7R OEEBIZY A AX —DRAR AT LML, OEMTY A RE—TF
Y hNEBEITTEX A KSR,

4.2.1.5. SHROBREEHAEK

MOC B CY A A X —T7'F 2 N OBENLTE 505, AT 2B R O ZRFHE GREHEER %
W72 T LI BRUBMTHITIET T ME@UNCEEN R TIIER B, 77 v MEMEHTIL CTEic
BIET DI D=7 Vo T ERBAMLETHY /) oy OBBICIIRRZE L, MOC & Whik%x H
Ry —DFEFIUGE LT R — h VAT A (P —ER) OFBENRAIKTH D,

4.2.2. BEEARUVESHETERED-HOHRET
4.2.2.1. =]

A LIS, OV A A Z—TIEIC L B R CREMICRE 2 e T 2 BRM P RETE 5 2
LEMERT D, FOQOBK, TERE LD R O 2 B OBGEL S & B0 E P
(i [ D FE & i [ SO O BATE [R50 2 P E T 5 7212, MOC/DOH/RRL = NEL A alBRfE Rl S < il & X
K — TRk 1 & 3k L7,

4.2.2.2. B=E

Capping Layer (JK). Sub-base course( FfE#&#%) & Base course (LJ@EME) CHEHT 2B OHL
LA ERET D701, 3H 29 H~4 A 6 HOMMEEIE T2 320 L7z, sURhiE ToOR A ¥ — 0%,
MOC/DOH/RRL 235 j L 7= S MBI A BRRS R A JEIC 2N TN 3 N F — [ 1 RF = 3357 — T
JERRIERAE O G B BRIE MOC/DOH D QC F— AWM To 7o, AT H2URM OBUIGELA X, aURhE THRR, &
FEMER OV BIFIE LS S22 5, MOC & ik 9 X Capping Layer (B&R) =Soil (#iPE 1) : Sand (1))
Lime CHJK)=60% : 40% : 6.9%, Sub-base course (TJ&EKAE)=So0il : Sand : River Shingle (EHVF]) :
Lime=15% : 15% : 70% : 6.9%& Base course( b/EEM) =C/RMUHmA) (17 x27 ) © C/R(3/47 )
C/R(1/2” ) : C/R(3/8” ) : Dust (W ¥y) : Cement (2 A2 h)=25% : 20% : 15% : 10% : 30% : 4.6%
LOTE LTz,

R E THAM Y. MOC/DOH/Construction Unitld @ Mr. Thein Zaw Oo (AE). Mr. Thein Lwin(SAE).
Mr. Nyi Nyi Tun(JE) ® 3 4. MOC/Mechanical ® Mr. Zaw Zaw Hlaing (SSAE)1 4. MOC/DOH/QC @ Mr.
Nyut Oo(AE), Mr. Myo Min Htwe(SAE) ™ 2 4. F7= JDC XV L Fre—, EEE—. M3, Ng Kin
Mun. Linn Htet Aung. Thant Zaw @ 6 & OFH4FHFE NS LT,

4.2.2.3. i kN
EhNFIZLLTROEY ThH D,

FherE H H 2 By apa
3H29 H, Soil: Sand : Lime=60% : 40% : 6. 9%,

1. Capping 2019453 B 29 H =50% : 50% : 4.6%. =40% : 60% : 4.6%0D 3 DDI/NH —
Layer (B FR) OB LA 2 H ) ANTHOWTERERE T AT > 7225, MOC OHRA Cifffi [ 8H 4
it T 1210t O~ WX o —TF—NHEFETET 10t O —TF 7 v

bo—F—& M L, BUREEHBRERITT T
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DK — 2 CHIG A B EL L UEOHHE B oD FE 95% LA | % 52
W L7einotz, 4 H 2 BICKEOKEZ 6t ~ X La—TF
—IZEB LHREBEAITo72E 2 A, Soil: Sand :
Lime=60% : 40% : 6.9%DALE 72T D3R E[EIEL 8 [l T &
OE 95%LL o FEUEA R L,

4 A 1H., Soil : Sand : River Shingle (E#F]) :
Lime=15% : 15% : 70% : 6.9%D 1 /3% — |ZOUWT, i

ey | 4118 EHE 6t S —7 7 b r— T — % AR 1% 47 -
@%%mfamﬂ Too Bl R ABRAE R E. ISR 8 Bl CHIG W A P

FEAE DR [E 6O BE 98%LL AT~ LT,

W OBEAIXFERETE A v FORINEE 3 82— TE
fbsE7fiE. C/RWEA) (17 x27 ) @ C/R(B/47)
C/R(1/2” ) : C/R(3/8” ) : Dust (FE¥)) : Cement (&
A R)=25% : 20% : 15% : 10% : 30% : 4.6% or 5.75%
3. Base course (k- LH6H or 6.9%ZDW\WT, #EDOH 6t > —7 7y ha—F—%
J&8 B AE) o> a1 HAWCRBE CA1To 70, BGEERBRERIT, 5T
D/RF— o CTHEERIH 8 [BlDOFF, BLE5IE & PLELYE O fii
[ 6D BE 98%LA b e U7, aBRSEhE B 1348 A B O )
ENENIZEY 4 A6 BiZoTz,

4 H 6 H, MOC &k 9 % 3 JgOFERiE TH55HE & 29
P, WOV ERRZED LS S 6, ERZENOBGE S
ZIRD X HIZRE LT,

(DCapping Layer (ER) =Soil Chitk+) : Sand (D)
Lime (AK)=60% : 40% : 6. 9%

@Sub-base course (FJEKAE)=So0il : Sand : River
Shingle (EAPF]) : Lime=15% : 15% : 70% : 6.9%

4. PUBRIE Liike |4 A6 H @Base course ( - BEM) =C/R ) (17 x2” )

AGHL A CRG/A7 ) ¢ CR(L/Z ) : C/R(/S ) : Dust (R
) : Cement (£ A 1)=25% : 20% : 15% : 10% :
30% : 4. 6%
7p¥s. W LA M OBLS VB B B D 72 8O O RRGEH AR
X, HfE 6 : BREHMEAR/FE R EEEABREROWMY Th
Do

4.2.2.4. R

BN TAERIC LD, YA AZ—TIEIC L D MOC DR Z T R T 2 BM BN ZEMICEETE 5 2 &

DHER SN D LI, Al ToBSGE G & B W EEHEERLI T O L 5 ITRE I,

(DCapping Layer (BEEE) =Soil Ckit:+) @ Sand (B)) : Lime (f1fK)=60% : 40% : 6.9%. #x/E[MI%IT 6t
=77y hr—7—T8 [\ L

@Sub-base course (FEEAL)=So0il : Sand : River Shingle (E#F]) : Lime=15% : 15% : 70% :
6. 9%, B EEHIT 6t > —F 7 v br—F7—T8 R E
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(@Base course (LB =C/R(Fem) (17 x2” ) @ C/R(3/4” ) : C/R(1/2” ) : C/R(3/8” ) :
Dust (WA KY) © Cement (B A > h)=25% : 20% : 15% : 10% : 30% : 4.6%, HE[EEIX 6t > —7
7w hue—7—T8HLE

4.2.2.5. SHROBRE L HE

ARl T RS b B B k3 2 Rk EHERRIT 9 TS ORN2S IZHEHL L ~NA Ay 7 Th Y | M
BHIZ M TEN, LObRAERE O DM Th D, ARlOY A AZ—7F Mkt &kt
D3FERAEZHELIZLDOTH Y, FRIC EEEBM ORIECII Ny 7 R —512 X D IRASFATUER 2
PL 72 BUE TRNEREC > TV D, 7RSI AR 2 AL B A TY A A X —TIEIC K D %)
TEHTE 2 X 9 Bl 72 ik it TORENMOC IZR L THETH D,

4.2.3. ERMBRTEEED AET/BIGEHRE=—42 ") Y/ RABRAROHKE
4.2.3.1. B#

VAR =TT M HWT 400m OERL R THFIZAy 7 & e 2 WBRM 2 ZEICHHET 5
Z & TR MO T2#ECHIATV, RTIRIC L 0 BB EMBSAENETATE 52 &, £ TR
DEWNLEE LTINS Z LB FHIET DI OB T — 2 2 INETHZ L ThH D,

4.2.3.2. B=E

AR LIZI v or~—1EARTO 4 A 22 AOHEFEFEELRM L, REETOL TRAKKT 4 H 23
H~29 H, MEBET4H30H~H6H, FERETSHT7TH~5H 12 H, Double Bituminous
Surface Treatment (FJ@1.)5 H 13 H~18 HHIMI CEMET 5 &Iz, WEEHS LFHRRY FIZhHET
D HMET — 2 OWE AT o 7o, A LOBLGWEE FITHER M TRER. MOC @ QC F—Ln3 Y L7z, 4
EIHGE L2 BER, TR L O LR O G BEM OREITR 1, 750m3, BLEIcEL-A%IX 158 T1H
U OFHREGERIT 120m3 LA T, YA AZ—0 1 B Y472 OfEAERLE & 300m3 (259 5 B4R 40%LL
TThotz, EBEROERFERIT, FUIEWR] e, AIROE AV NMEEE DD OM BTS2 s
WCHICA DR T2 b FIAKRLE AL NOFIM O R v 8= ~OMEHE N A TH o722 & T
HY, WEITTRETH D,

HEHWE THEE TR, 5 A 21 H~29 H O CIER 400m 18k B TFEATIC, Wi 7m 1. 5m v
FC 3L MERr A ) 50m &y FC 9 Wi, GEF 27 . EER S RARE L, FERELZE D
THIE ORI Z T o7, 6 AU mY =27 MET ETOHIRM, A 1% BLICEMIEROLT
SBIEOLRMEL LT DT ETH D,

Jii THAR 9. MOC/DOH/Construction Unitl4 @ Mr. Thein Zaw Oo (AE). Mr. Thein Lwin(SAE). Mr.
Nyi Nyi Tun(JE). Mr. Htet Aung Kaung ® 4 4. MOC/Mechanical ® Mr. Zaw Zaw Hlaing (SSAE)1 4.
MOC/DOH/QC @ Mr. Nyut Oo (AE). Mr. Myo Min Htwe(SAE). Mr. Maung Soe ® 3 4. F7= JDC LV LT+
=, VEREE—. BREESE, Ng Kin Mun, Linn Htet Aung, Thant Zaw > 6 & O EARE RSN L7,
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4,

N

.3.3. AR
EHENBITLLTROEY TH D,

F it T8 H ER T N
1. Capping 20194F 4 H 23 H~4 4 A 23 HELERMG, EEBMAH 6 H, | HRKLEE
Layer (J8K) oS T. | H 29 A 190m3, # 3z 860m3 (CE¥J 140m3)
2. Sub-base =

4 H 30 HRLERALG, SEEBM A L5 B, 1 HERKRE
2 R ~
course (g K#%) 4 H30H~5H6H B 140m3. B2 500m3 O 100m3)

D i T
3. Base course( - 5 H 7 HELERM, EEBBHEIX4 B, 1 BRRiLE
. ~ =, = ML
A O T 5 7H~12H B 140m3, FEF 390m3 (CE#J 100m3)
4. Double
Bituminous 55 13 A~18 A W EMIIRETH Y MOC B THE L.
Surface
Treatment (5= T.)
5 H 21 B X 0B KR O SORE 21TV, 1
5. TE W78 B IR BOWREZ 29 BICEM L7-, k. ERZEREED
EDT=HOOBMS | 5H 21 H~29 H BR S OPIME/ GEIX, BfF 7 ERLEREREIE
PR =2V T)DEh Th D,
4.2 3.4 R

ANt T CIEFEMELOBEE S A D — X THIE, FERYMS 720 50m3 OfEA R L TRy, Hitioy 1
AL —TZ v FORIERES X, EWNFEBRARICHEIMEHC L oS TE 5 Z Enmasni, -8
B EERRERIC K DA D BE IS~ C ORRBRAS RANEEIR T 95%LL b, 7= T/ LB CIT 98Kl L TH Y
FTE D BB FER STV AP EE S - GRA 6 : BREHAER/FE RERERBER). S50, Y1 R&
B —75 0 NOBEFIEE(FEAY) OB N—2 9 &2 ER L MOC L fFHRILE L T\W5b, (BfEs:
ARB—T 5LV v AVTF U RAEHE BR)

4.2.3.5. SROFEEHAE

SO FREMS LB 5 REHERIE A Ay 7 Tl ) | AR CRER I O
PHMTH Tz, BRE DR FSROT S | ZIRTHRAFED Y A 25— T fOCf
IERTE 5 £ 5 BBER BN T ORESLETHD,

4.2.4. NOC/B&. TR UNEEENRORERFEORME
4.2.4.1. BrY

VAZRZ—TEEI v ~—EHN, KOKRET7 7 TRMLTHE LI T-ODO PRIEFNHENTH 5,
4.2.4.2. BME

VAARLZ—=TIEOI vy o~—, RORET Y7 TOEKZ AL LT, MOC, HBRMEE, o—h4
¥, ROSMERZELE MGBIG PR A e 8 [ i L7z, MOC AT E A ML —a L3 A7
H,4H26H, 5ATHLEOS 11 BHD 4, F-AFLEOTEIZ4H29H~30H, 5 A2H~
3H®4 BT, MOC USADOSINFE X, JICA, HRa Py hath, SESRe—ALarhrsg s sl
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. BRERESE 14, v— b VRS 14, RN F AR AR O b AR B B3
LFLDEF 10 EF 1T 4 ThH o T2,

RFESONEIL 3E#ER T, 2o, OBRGEE> 71 Y =7 MEEOGHA (B /% FHERE/
AT a—), @QBEBE=7T7 2 FY— RTOY A AX—THEOWRK & THEO RS, @BLGEHT
VAR —=TETaT—2 g BT 40 Bk, R OVEEESE THED bz,

4.2.4.3.

KEAE

FREMANBRIILLTOERDOBEY Th b, (Fft8 : BHGERFEE Partl) . Wt 9 : FE R %S (Part2)

SR
SN
FhTE H ARz
=t K4 XA kv
MOC/DOH Mr. Khin Zaw Chief Engineer
MOC/DOH/Construction Unit Mr. Htoon Htoon .
. Deputy Director
#14 Naing
MOC/Mechanical/Pyapon Executive
. . Mr. Kyaw Zaw .
District Engineer
RN 2019 4 MOC/Mechanical/Pyapon Assistant
= 138 7H o Mr. Win Naing :
District Engineer
MOC/DOH/Construction Unit Mr. Thein Zaw Oo Ass%stant
#14 Engineer
Special Sub
Mr. Zaw Z
MOC/Mechanical o caw caw Assistant
Hlaing .
Engineer
. Director of
MOC/Mechanical Mr. Taung Tun .
Engineer
. . . Master of
MOC/Mechanical Mr. Sein Hlaing .
Engineer
- R 4 26 . Mr. K K Mi Assistant
F 2 m RS A H MOC/Mechanical ? vaw fyaw Hin SS%S an
Ki Engineer
MOC/Mechanical Mr. Kyaw Soe Sub.A531stant
Engineer
MOC/DOH/Construction Unit Mr. Thein Zaw Oo Ass%stant
#14 Engineer
Yachiyo Engineering Co., Ltd | Mr. Yatsu Tetsuo Senior Manager
. . . Project
Yachiyo Engineering Co., Ltd | Ms Su Pan Pan Ko rOJe?
e . Coordinator
4 29 ;
e PN Mr. M k . .
# 3 [ TOA Road Myanmar Co., Ltd Kaniura amt Managing Director
. International
TOA Road Myanmar Co., Ltd Ms Khln Zar zar Administrator &
Khaing
Secretary
sere [N . . Mr. Dao Trieu Kim .
F4m RS2 |4 H 30H | Telico Joint Stock Company Chairman

Cuong
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Dat Phuong Joint Stock Mr. Pham Quang .
) General Director
Company Binh
Fukken Co., Ltd M. Akasakl Director
Toshiya
R Engi i
HEoERSES |5 A2H Fukken Co., Ltd Mr. Aung Aung Soe neineering
Specialist
Haven Co., Ltd Mr.Aaron, Aung Managing Director
Khant Kyaw
Project
JICA Ms Suzuki Keiko Formulation
Advisor
JICA Mr. Sunada
e PRI AN i
A6 HRTR | 5 H 3 H Pacific Consultants Co., Ltd MF' Y?neyama Road Engineer
Hideki /Consultant
Eight—Japan Engineering Mr. Miyamoto Chief
Consultants Inc. Hirokazu Representative
Mr. Yan Naing .
SMEC Myanmar Co., Ltd Myo, + 3 staff Director
MOC,/DOH,/RRL I\ZAZWHtar Zin Thin 1o of Engineer
RTRRT= |5 ATH Assistant
MOC/DOH/RRL Mr. Soe Thiha .
Engineer
MOC/DOH Mr. Aung Myint 0o | DePUty Director
General
MOC/DOH Mr. Khin zaw Chief Engineer
MOC/DOH/Ayeyarwady Region Mr. Myint Oo Chief Engineer
MOC/DOH/Construction Unit Mr. Htoon Htoon Deputy Director
#14 Naing
MOC/DOH/Construction Unit Mr. Thein Zaw O Assistant
%8 Eﬁi/i\ 5H11H #14 T ein Zaw Yo Engineer
MOC/Mechanical/Pyapon Executive
. . Mr. Kyaw Zaw .
District Engineer
Assistant
MOC/DOH/Pyapon District Mr. Win Naing ssstan
Engineer
. . Assistant
MOC/DOH/Pyapon District Mr. Ohm Maung .
Engineer
MOC/DOH/RRL Mr. Soe Thiha ASS}stant
Engineer
4.2.4.4. B

MOC @ DOH kv <=3k T A N EETERTM FFZA 7V VEXBEYORE) . A =T Vi,

DOH/RRL DHHMFHAFE 12 1E, VA A X — TiEN B Ol

IERE

TIDOBLE G G THR 72 Tbt R T

ETHLZENRAMINTETND, $lo, N M FaErGe—HRMEENS, VA AF—TH%
BB EMRR BN TR L — g o (BIRREHCRmSCERE) (2B 5 AP E RS RIKIEDS &

D HHERIGT TH D,
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4.2.4.5.
R

s E%@%ﬁ

SHRDORE L HE
HEISETIE, BAXDROMEEN L SROK M LOMRZHE 2 2 A MMTEHAALTZ

HERR L, B%DOU—7 v a v TIIKMESES 2L TY A AX —TIEDYS T

MmO TN ZENNETH D,
4,25 BEHSEEOE=4") VIJHEIEEREBIZDINT

4.2.5.1.

AE%%@Wﬁ@%%ﬁ%MEK%féﬁF

H *Eﬁﬁ H‘LA

4.2.5.2

=]y

B JH
?; %E’R 2]

BILA

FHIIZ DUV T, MOC ~DA o F B 2 —CB R D

. BERERELOMTLEICHAT 2 aIa = —2 3 UOEER D E YN FEHME ST
W5 Z k%:EEE ?5%@(3@5

#ME

201943 H 7T HULRE, YA AZ =T 2 MEMOIRAD AR T.O5 T % T, JDC BE T 7 EE

L. MOC BB LI fIaE 2T nan e yn =7 r b5 L L
WG K OB OBREEFIZOW T HEL Y &ifit i) 72,

BRETAT 2 B S H ey

2, DA ERBEAE S B BRE A

e D RRHY AR RS
Srs HH R (MOC BLEHE 4 1 9 SRR & BT 2)
g | BHEAT =7 [S3a=T = (BB | - LERVIROMME (L kR3] L
g RNE =~ | BT DER) ~THF | RAH L FHE~O KB
" G S i 2 L - HE RIS DV TR~
Wi LR E AT | - AR ERAT %720, FLoKRSERHEK~O8
ERRr | A SOLWHRHICEDT | KOFEHITZRW
- AIRH T A OA | - BICRAT 5 AKIZIEAMIC KD 2T THED ~
B % 5 DRBER
& BREICHE S TR | - TR EFT—#5 T A 77 IR d 575, i
DR (3 1. 5m FRHE & T KR D FEALICREER L7
[ kB L) B OKE) AR 1. bn FERELC R 1
o - g | T EEIC R DR | BB ISH D
| R « SERSUCE TR - T5en T Y FIANE D 13402
=VAZAA
- B BEROMR
o e e - B 2D FE
et (s | ATttt
) s CHESEHORE (HH2E0)
A DR R UL (HEHISRAOIC 5 < AL
B D)
M7 7> NEAARORRIEEE LT 5%k &
ERBOHBBBINY | LTS
RS | BEOBECES LT | Y= a 7 UCESE | ST 4T M0C 2 v &
% 7 (BRE/MEEER) 12 0T & MY %
+ THHIMOC O THFRAEH R 5
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b D Tife
T g B SR, iREh, WK, B - VEZERF[H A (8:00~18:00) ST
T BOfEFNR « KBS 1R O R R E
Z DA < BEEXPIR & U CHEIE R & 35 AR EEE O
oKk

- BRERTORET LT FONE LR Y TR

=AY IMOCDOFE=H Y o ZIRE | 1T %I

« RIEFIEZMOC AR A L —FF T S 3 N E K35

F72. MOC B O —Ef 1T T T EIGICBEE T DERERNOMRFRICEEE L, BRaRFOXSIE
WOTHLTELHRUTH T,

MOCAS Ty h— FRRLEEVEE LT AL TW AR T THH LTV A MOC 23 IENE A L7~
PEEEER DB TSR L EF SN, FREERY— FOREAEGE L, HENSEAT LEAITTH
WCHUKHEZ W TEIICEKRZIT-> TRV . LHEYM TR RSO T2 5 O F IR E 280 T MoC
~OEY U T THEIN2) 0T,
4.2.5.3. EHEAE

MOC/JDC Bk E N B HEEE L . OB NEBER~O THFEORE L AR LD =2 T %179
LT @QBRARFISEHRIT IR T E DIEH & U L=, ¥R, IEEIM T3 Ecdh v, THERE
W OB EERTEE & L CTHUK R ONEBMER & 0G4 5 B8 OMEEE 2 ERIICIT - 7=,

4.2.5 4 R

ARIOIEEF P, BUGOIBHERSCH DS OEIFITEHESOIIMOC ~D e U > 7 THEN
T OEBHER L OBRIZIRFTH -7,

4.2.5.5. SROFEEHAE

MIHABH T 0 2019 4E 10 A LAKE, MOC IX TH:fkia T L CEB Y . (D ZFE R T3 2 BE 4 2 [
BORBELEEIND 2D, BlFEE MOC ~De YV o 7 aikid 5,

4.3. 53 EBMES

55 3 RIBHITEE) (MOC 256 R & 28 1RV —2 23 v 7)1, MOC Bl QNS EFH L H Y A 2 H
—TEERSHMR L, YA RAZ =TT FOBEFIEOEBLZ AN E LT, AL =BG TY —RA
Y ERET AN K D L EEGHE & LT,

AR EMIEB OBZILL TR OB TH D,

HH H B} Bl
. H1ETy—r gy PR
1-1. #HFE@IH) 201946 6 H~T7 H A LV—8
2-2. EHGEEEC HH)
2. Jiti 58T B AT O EWIE SR R OB INE=E
N BR R H

20194E6 A 7H, 6 424~25H | RAL—Hl
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3. BIEMHAREOET=2 Y oV EEIZ O

< 20194E6 H 7 H, 6 A 24~25 H | RA L—Hl

4.3.1. F1ET—Y >3y THE
4.3.1.1. =]

WE%B&U£%Wé%#/4x& THE~OHMREED, YA AZ—T 5 FOEHERA T T
(BT DB HIN 2 E ST L2 BT LOTH D,

4.3.1.2. =

SO T —7 gy FITHMUERHRAZED 6 H4 H~7T HD 4 AMO B TER L, 6 H 4 H~5
HIZES CORERECRAMERI O L Y A AX =TT » hOREIRE, 6 H 6 H~7 HOEES
A HERR, 2 HHEZEEGEE T2 72— ThoT-, FIAOEFIL, OJICA Va7 O}

i, @V A AZ—TIEOBH, @VAAZ—FF v MNEIERS, @707 FORBHE (T
—RA Y NERETORIMN) ., OERLE, @VAAZ—TiE7T et —2 3 VET 4O EBOFEIT 6 D
DN THERL S HL, FRICERICE CIIERKRGH & WEE ST T > N OAFEMNES T A M OWTEERZR
Ry 2 B OTER T TR R R 0N IR S T2, MOC DB N#E 1 MOC/DOH @ Mr. Hla Tun Oo %A &4 HEREL 8 4 &

FEHERLEFL LT TV VEXIYORE 23 4065 31 4. £7- JDCBE 3 42@E Ll Fe
a4 Tholz, 2 HBIIMOC OB Y EFZ G EHGEE 2B 220, sE 0T v 77 LT,
OYA AL =TT ME~v =T VO, QEiREH, QAT A LORESHH, @TF5%
THETO RS, @BERSE 2 L, MoC Bl Y43 (Assistant Engineer LA )23 4 DAHDEBNNE 73>
Too —ERBIMNE D BB LR O SV BRI T 2587 — 2 oV A R —TEOFrE— g BT
F O Z KD B AUEBNT xS LTz,

4.3.1.3. EEAE
U—rvayZQBEMOTa T ANEESNMEIILLTEOEY TH 5,

1) % ;1 HB Q0946 H6H)

FhiiH H ESakas

NI —RA v MK 2EREH @A 10: ey
7 MEE ZBR)

D JICA Fm =7 s OfEEH

WU —RA Y M 2GR @A 114 R EZ
—THEHE BH)

© YA RZ—TEOHHN

BHTF T FRIOMEL 7S bay br—

Q@ YA RE—T T NEERY: JLER T OFERVENE O Bl o0 3 BH

D FuTes kOB INU—RA v P CLHFERHEELABH, A 3:

THE(EE)Z2R)
T H NS

s VA AL —=TIEL W TIEE DRE2ENDITO
T (B IR R O 38 I REPH 23 IR < | REEPEDS 7]
RE. AnE2NE < KE),

©
st
T
<
ct
JiiNy
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s AEEMEE 3 A MIZOWT R
&,

- BLG W EE R OR R (T X T TEREF
AN L),

4 [pI B TR B~ DR

® VA AX—TESeET—a V54 F
ke

(Bt 12: VA REF—TE ST — a5
2. http://www. twister—grp. com ZH)
LT O ERAR
« A RAB—THED A T = X1 LR,

- AbVEE K R E T HE OB B O N2k
PE L OB RTE R CHHFE A OV P14 7 LFRm
EL, aA NI E X T T w7 10 TR OIE
R C BR B AT (K A FE B,

- PPHRIRZEIRICIR TREOREIT ; AL —F v V&4
U5 a0 RNEH T, KERE/ ming/ T
W RIHE 2 FEBL, REFEKE 30 7 m3 BL |,

- TERERGHNL THEOR  BNBELWOR
2hiE FCIEE S| & M B 2 WK D538 %2 B 1k
T HMN 2R, RESER 156 7 m3 DLk,

2) #F;2HHAQIFEEATH)
FE i H FEH N
v 0T 77 MRET SR T OB e = 0 7 S MRS B A
@Y A AL =TT b OIEIEER ;T;;Tﬂ;zgﬁﬁggf S
@VARE—TFF U FDA LT F L ATONT N
3) THE TEfTo R (&t 13:Workshop 1 Summary ZHR)
SN
R -w2$@ﬁ%%gﬁﬁﬁ% R (B 6D
BROFEMT — 2 DL - RBAEROE LE T
Heio
3) B
SN
K4 K4 ZA Mv
(MOC #4:31)
1. Mr. Hla Tun Oo MOC/DOH Deputy Director
General
2. Mr. Khin Zaw MOC,/DOH Chief Engineer
3. Mr. Yan Naing Zaw MOC/DOH, Ayeyarwady Region Chief Engineer
4. Ms Htar Zin Thin Zaw | MOC/DOH/RRL Chief Engineer
5. Ms Zin Zin Htike MOC/Road & Port Design Department Deputy Director
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http://www.twister-grp.com/

6. Mr. Htoon Htoon MOC/DOH/Special Road Construction Unit 14 | Deputy Director
Naing
7. Mr. Win Kyaw Aung MOC/DOH/Special Road Construction Unit 20 | Deputy Director
7. Mr. Than Myine Htoo MOC/DOH/Special Road Construction Unit 21 | Deputy Director
(M)
1. Mr. Thein Zaw Oo MOC/DOH/Special Road Construction Unit 14 | Assistant Engineer
2. Mr. Win Naing MOC/DOH/Pyapon District Assistant Engineer
3. Mr. Myo Thet Zaw MOC/DOH/Hinthada District Assistant Engineer
4. Mr. Kyaw Kyaw Min MOC/Mechanical Department Assistant Engineer
Kyi
5. Mr. Nyut Oo MOC/DOH/Quality Control Assistant Engineer
6. Mr. Soe Thiha MOC/DOH/RRL Assistant Engineer
7. Ms Aye Myint Zu MOC/DOH/Special Road Construction Unit 21 | Special Sub—assistant
Engineer
8. Mr. Zaw Zaw Hlaing MOC/Mechanical Department Special Sub—assistant
Engineer
9. Mr. Win Naing MOC/DOH/Special Road Construction Unit 14 | Sub—assistant
Engineer
10. Mr. Hla Min Than MOC/DOH/Special Road Construction Unit 20 | Sub—assistant
Engineer
11. Mr. Thein Zaw Tun MOC/DOH/Bogalay Division Sub—assistant
Engineer
12. Mr. Hlaing Min Zaw MOC/DOH/Pyapon District Sub—assistant
Engineer
13. Mr. Ye Min Taung MOC/DOH/Maubin District Sub—assistant
Engineer
14. Mr. Tay Zar Lin MOC/DOH/Pathein District Sub—assistant
Engineer
15. Mr. Zarni Htet MOC/DOH/Labutta District Sub-assistant
Engineer
16. Mr. Kaung Myat Lin MOC/DOH/Hinthada District Sub—assistant
Engineer
17. Mr. Zaw Min Tun MOC/Mechanical Department Sub—assistant
Engineer
18. Mr. Tin Htut Naing MOC/Mechanical Department Sub—assistant
Engineer
19. Mr. Zaw Tun Naing MOC/DOH/Quality Control Sub—assistant
Engineer
20. Mr. Thein Than Aung | MOC/DOH/Special Road Construction Unit 14 | Junior Engineer
21. Mr. Su Thiha Aung MOC/DOH/Quality Control Junior Engineer
22. Mr. Kyaw Moe MOC/DOH/Special Road Construction Unit 14 | Operator
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23. Mr. Thet Zaw IMOC/DOH/Special Road Construction Unit 14 | Mechanic

4.3.1.4 523

NOC DS, U 7V RIS DRBH IS Y A 2 X —TIED A D = X0 & HMEFE L, ATk
IC 2D HHHKCORE LRI ADITNTED LR LI L ERBHLEE R 25 =75
> b ORAKEE TS LIz T LT, MOC BT 2010 EORFHEI T Y TikA VT THREEET 5 & %
BELTO5,

4.3.1.5. SHROBREEHAEK

MOC AT v v =7 MM F TG IuUE, oM TY A 24 —F T NeREIHRD X 5127
D5, BRA IRIEM B2 BREHIARIZE O L OIS BT 22T 77 o F &R 2T UE R 6720,
T R EMBHIG U TARL =2 a A3 V=T U U T ERBBIMLETHY . T
BT ZE T 5728, MOC Ehigr ER, I v ~v—DFEGFITL LR — A7 A (F—EX)
DIEENRRAIKTH D,

4.3.2. BI5ET EAOEHE[RBAETEMERRBREEEER
4.3.2.1. By
AN i e % MOC 2SFEARAT 9 B EHOME LIS RNE T2 72D IS B ST — 2 OIUEZ ARy & L
T, SERR L7 IE R O E IR R 22 RRE LB N O B A 5B S & F2 i 9 5.
4.3.2.2 B=

SERK L 7o S BIE S (GE R 400m) O EHIZRFAEEZ 6 A7 HE 6 A 24 Ho 2 [AI1FHE L7z, FHENA TN
MJ7m 1. 6m By FC 3 LA, HEWr 7 m - 50m vy FC 9 W, &5k 27 A, ERER S moLL e
KEBEHEOWE & FEHGE CTholz, WE LT =10l LEFTIZHE W TRE 22 RITRD bt
Mmolz, Fi2. 6 A 24 BIZITEEIR (Capping Layer) DHUIGHELA . REMEL b K=60%:40%:6. 9 %N
FEWNRBRAIT ) 720, B CTREHRE LI TIT o 72,

A2 1%, MOC/DOH/Construction Unit 14 @ Mr. Thein Zaw Oo (AE). Mr. Thein Lwin(SAE). Mr.
Nyi Nyi Tun(JE) ® 34 . F7= JDC LV LU F%_. Ng Kin Mun, Linn Htet Aung. Thant Zaw ® 4 & 3%
mii=.

4.3.2.3. i kN
ERANFITIULTEROEY TH D,

Y

i E H B ES/ T
Wrie 75 1a) 1. 6m & FC 3L HERT T 1A -2 50m
L JEEZRHE 20196 A 7TH, 24 0 | By FTOWm., a5F27 AR, AL moL

~L EARER BN EORIE & FEARY.

ENECARER D 720 OB ki 1 80kg.
201946 H 24 A b 40kg, AJK 15kg Z£kHe, (5 H 30 H. ¥iME+
100kg, #% 100kg, f1JK 30kg % £HY)

2. BENEERBLEINR
FHRH
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4.3.2. 4. R
TERK LTI R E RTINS ERORLTIRIFTH S,

4.3.2.5. SHROFEEANE
EROBIUIRIFTHL, LHETHD 1y ARPIEBE721T00 TH Y | LR EZH C 213

MR ThHD, SRIONFLEGD TR 1 EROBBHE LT 5, £, WRLORFHEFRIZ OV
T, BINOENRBRZ 0 L, AR TR & BENRBRGE R 26 DE TMC ~DIREELITO TETH D,

4.3.3. BIBHESREOE=4") VT ERIZDOIT
4.3.3.1. =)y

A NS B P O BREEA S B RE I B9 2 BREL S EGTHIIZ DUV T MOC ~D A B o —RBUGIR IO
HfimERic kv, BRERSELOMCTIHEICETIaI 22— a UOBERRAEYINC EiE ST
WHZ EEHERTHLDTH D,

4.3.3.2. B=E

2019 4F 5 ARITHE T L7238 2 [BI B BT &) DARE . JDC ik B 3 BLHIIZ HHE L Ty D MOC kB & i i
FIEE/E#AE ZATWRD DB L OB M0 OBREEICEEL T, FiZl) LHEAPASTEENEDRE
17 (LRI OB FEBEFTOANEN) 2) YRR B SRREE OB b Ji LAE &5 o 14
AR KETH B DA IO\ CHHIR DT =42 1 > 7 %4772, MOCERE O — T THK T#H L4 M
THEN 28 LEBEROMEE OO Y A AF =TT b — F (&) TR 2 EENORERF
BICEEEL TR, SlHEBAREORISITINOTHITZ HRIICH 5,

6 HIZ A REEHI72RZEE 2V LWROB RS 528, 6 A4 H~7THE& 6 A 24 H~25 HIZHEfE L7z
BUHIFHA CIIMOC 87 F > Y — R B0 & UCTHA LT DS T35 T @ AT ORI 2RI
R 53T, MOC~D e ¥ U > 7 TH =R B ER ) b I BT D 18I/ o 72, MOC & Ur e
R & OBRIZRIFTH Y | fEHINO MOC OFBEITCEMEGIL, A RIOMZEHMF, — R A ERX
LLTCRichTnWg, (Bt 14 : REHSREE=2Y V7 E ik ZR)
4.3.3.3. EBERAE

MOC Bk E N BUGHEE L, QTG NEMFER~O THOEEL BHICL Y E=F—F 5 LIk, ©
BRAIFIZHESCIT KRS TE DR H MR LT b, F72. IDCHRE 236 T5¢ T & AT O E A IRFRA & I
N TCHMEEZ6 H4H~THE 6 24 H~25 HD 2 [BfTo7=,

4.3.3.4. 523

A EIOIEEAR T, B OB E RCH =D O O EF ILEREE DI MOC ~D v Y 7 TH N
9. TER & OBRIZIBH TH T,

4.3.3.5. SHROBRELEANEK

MOC 1% 2019 FEDEFHHEE TO THEM 2 TE L TR Y, {EHOZHIE R T3 BE 4 5 MED 34
HAE I D DT, flf s EHBHEHA & MOC ~D e ¥ U 7 &k d 5,
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4.4. 554 EHMTEE

55 4 RIBLHTE B O £ HAYIE, 400m OB K B T3 (RHE T.) OGR4 FIZ, MOC/DOH @ K » 7'~ R A
VR EIE LD I v~ — BB E AR TIEN B AEM O ERICEMR XA 2 LR+ 22 Th
%o MOC IFIERE S16-49 O R TH 2T 5 FTETH Y, Al LofrfERsBEn7rmy =7 ML SR
L2 BAEEMR 3 X R ORFHIAEOBLE N OEZ O L, fPRLHFE~a X b & EOBLE S
BISER 20 TR OIREEZITH) 2 & TH D, 20194 7 HYIDN S 2020 45 2 HRE Tz, Ok BBk
WDE=L VT, QVAARAZ—T T FEEEIELELE=—, QYA RZ—T T NA VTR
LMERY—UE A, @F 2RIV —2 29y 7RO 4 HBAIZ DWW TEBLUHIEE) 2 306 L 7=,

£ B BT O XL FROME Y T %,

HH H 2 sl

2009 7TH9H, 8 1H, 9
H18H, 10 H25 A, 12 A 12

FH L — I
H. 20204E1 H 15 A, 2 H 26 AVl

L REBRROE=2 7

H
%_V425w77VF&%%ﬁLfV%: 20194 11 5 13 A~14 H @EF%
3. VA RE—=TTZ FOERY—E AR ‘o
~ N — 3 i‘E'
P 202041 H 14 A~17 A RV —H
A=Y
4. HomU—r v a v TRk 2020 4= 2 H 20 A MoC
Bt 52—

441 HREBKROE=2Y VYT
4.4.1.1. B89

AN L&A MOC 25FKAT 5 B EHOME LICAHZNE N 2 1 0l B il 7 — 7 DEZ ARy L L
T, FEAk LT B O E BB 72 22K E % & F2hi 9~ %,

4.4.1.2. B=E

SERE L 72 BB (JEE 400m) O ERIZRFHA 2 2019 457 A ~2020 422 A £ T 7 EIEH L7-, FHEIX
SRS T 1. 5m By FC 3 AL HEWT TR 50m ¥y FC 9 Wi, SRR 27 AL SEYES 5 S ok
YEH &, AKEBEREORIE. EEIRO B R Z NS GBIk O FEHi Th - 72,

FHAIZ 1%, MOC/DOH/Construction Unitl4d @ Mr. Thein Zaw Oo (AE). Mr. Thein Lwin (SAE). Mr.
Nyi Nyi Tun(JE) ® 34, £7= JDC LY U 52—, Ng Kin Mun. Linn Htet Aung. Thant Zaw ® 4 &%
mii=,

4.4.1.3. KRR
FRANFITLLTROBY TH S,

St H H A2

M
=
=
}
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20194E7 H 9 A, 8 1| Wrii M 1.5m v F T 3 A, & EHEW 710
H., 9H 18 H, 10 A 25 | #J50m ¥ F T 9 Wriin, A&t 27 HsS, JEAES 5

g
BRI E .12 012 A, 2020 | AOAKYERE. ATBBIEONE. HEERD
F1HISH, 2H260H | BRBIZR L BEIRY
4.4.1.4,  @RE

2020 4F 1 A 17 H £ TIFZERK L2 BRI R E 2RI R O AT EB ORPULRAF, E 724 EIOKAER]
B0 A O FEBE O ERE R KR E A B T2 o 722, 2 H 26 BN L 7= EHIFHA I X 0 i TH#ipH
DEER TP O—H T 7 v 7RG, FIKEREOEEN T BHERKL L THDHDEFHA LT,
ﬁ%ﬁ%%“%%%ﬁbkk:%\Wmﬁ1HT@K%%LK%%%V?TVX¢¥Q7V*E%%QP

B OBREAEZ) BEIK & Bbivd Z &b, A% OEEB~OMEERRIIBM CHEIITOAHE
ﬁméw%ﬁmbﬁw & EHRERE T OB R ER 2 MOC ~H AL LT,

4.4.1.5. SHROBRE LMK

A RIBHEE) CWEER O~ TRENE RSN Z L X0, HWURERKRA T ADMC A v 4
T ~OJEHE K EIEREOBIRONEHERALETH D, MERNEBEEOKENS LEREEE T3
JEIZOWTEBHTary o7 7 &24T0, REMRRR A FET 5 & & b IR EIBLHITES) T MOC X ¥
v 7 DTEEIREE A T T ADEE A HAET 5,

4.4.2. YA RE—TFS5 FRIREIBELELE=—

4.4.2.1. Br
MOC BFREBBERERNL D VND T, VA AKX —T7"F o ik & IERUZ MOC ~F [ JET 72 DITEH,
4.4.2. 2. BE

2019 4 11 H 14 HAFRT 10 KEL D . MOC/DOH(R B R—)IZC, Yu v =7 FOME L aRE =17- 72
%, VARE—T5 0 NOMM B E~v =27 VA TFRICERFEFE Mr. Ohn Lwin ~FE LREE
KD EHIROBEEN D 7=, ITHFERTH., ZIMEEE THHOIFLASCHBEIZOWTE RS ZTT -
77

FUHLZIE, MOC/DOH &LV Mr. Ohn Lwin R & 13 4 OEE DO EF 14 4. $£72 JDC XL TFrz . Ng
Kin Mun, Linn Htet Aung, Thant Zaw ® 4 Z23&00 L 7=,

4.4.2.3. i kN
EHNFITLLFROBY TH D,

1) BvE=—0D7ua /<. (At 15:Twister Plant Official Handing Over Ceremony ZHMR)

s EHE
DJICA 7u ¥ = 7 M %;~ﬁ4yk:$ BETH T 70 —%
QAR —TZ v NEESIELE L E=— 51 LRI - ROVEHRR o e 5
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O LAt A% OIEEEH MR & E RIS

) BINE
SN

K4 K4 XA kv
(MOC #8)
1. Mr. Ohn Lwin MOC/DOH Director General
2. Mr. Aung Myint Oo MOC/DOH, Planning Deputy Director

General
3. Mr. Kyi Zaw Myint MOC/DOH, Planning 2 Deputy Director
General
4. Mr. Shwe Zin MOC/DOH, Civil Chief Engineer
5. Mr. Kyaw Kyaw MOC/DOH, Civil Chief Engineer
6. Mr. Myint Han MOC/DOH, Civil Chief Engineer
7. Mr. Than Myint MOC/DOH, Civil Chief Engineer
8. Mr. Thaung Tun MOC/DOH, Mechanical Chief Engineer
9. Dr. Hlaing Moe MOC/DOH, Mechanical Director
10. Mr. Kyaw Moe Htut MOC/DOH, Civil Director
11. Ms Yin Yin Aye MOC/DOH Director
12. Mr. Tin Maung Kyi MOC/DOH, Mechanical Assistant Director
13. Mr. Nay Moe Naing MOC/DOH, Mechanical Assistant Director
14. Ms Tin Tin Naing MOC/DOH, Mechanical Assistant Director
4.4.2. 4, R

% < ™ MOC/DOH ¥ 3R N Bl O BR it T4 R L CB 0 . BFEREDOM T A AX—TFF  MinBL
R M CENE RS BM 2 KEICEIEH D | Z ENBMENTWD Z &, FMELRN5 % OB E
BB THETIA AL =TT a5l E AT FETHD Z L 25RO E RAH TRk,
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4.4 2.5, SBOBRELFE

BRI TOEMDIZE A LIZERICETA LD T, A TORELZISE 2 22 MOEHAA T HEE
ROREHERZWHCNMER L, 5BDOU—7 v g v PIIRKMEESH Z L TY A AX—TIEO4S BT
HHEMEERERD TN ZENNETH D,
443 YA RE—T50 FOBBY—ERARUVAVTFUR
4.4 3.1. Br

VA AR =TT PREGIZHESIEHY—ER LT T U MDA T F U A FEiT HI2D
4.4 3.2 BE

2019 4 9 A O FEMH ML DL, MOC/DOH OHIGH Y E Mr. Nyi Nyi Tun KO VA AZ—TF D
Iy bR LRI Z T —=REREINT T bOEMRELRS Kz EagE b, Pk, H
RO Y HAGE Ldhs LN #ER B S ORINIEHZER L7 2 A, RIKIEESN RIS E
SN N —DREETH Y REA—H— LMD B, 11 AIZA =X — DI L0 Rk
BT L LR RDEEMOTEL ST, 202001 H 4 A~17T I T FOEHY—E 2 E AT
F o R EFEhm LT,

20204E 1 H 14 H~17 HIZ 7T > FOEBEHY—E R & AT F 2 Z21%. MOC/DOH X v Bl 4o
Mr. Nyein Thu Phyo, Mr. Aung Win ® 244, JDC 225 &7k, UK. {E#E, Mr. Ng Kin Mun, Mr. Linn
Htet Aung., Mr. Thant Zaw @ 6 4 N&H LT,

4.4 3.3. EHBAR
T NOEHY— R L AT I ADOEBNFIZLLTRDOEY Th 5,

ES AL F ES ik
L Yrar~ U r—8H, kO TRCOT T MREEORIZ B 5
77 v B 20205 171 14 R
2. VARSI =T TUMERY =Y | o0 oy | FRAEEIIOBHE T T RO AT
AROA T F A F o AR E ERET D

3. v haiyvva=r T Kk

o S A 1T
ORH L—~F o I %) 1A 1T H 77 b OFGEIRTEE 21T D

4.4.3.4. 523

Bl oMk THFIZmT, YA RX—TF3 0 FOREADORRE/FEL (VA AX—KRKEa > fr—
N LEAEEND A =2 —DFREE) | RGO/ EPS T T v NEIKD A T AMEE L
AR ATV, YA AX =TT MIRENRWEZHER LT, Ny 7 R—F 7 N7 v 7 OYEEN
Hkd™, bz AnWi=77 > hoRiEiR2 Ehi L TB 59, REOBMY —27 > a3 v 7 TR KAR FO
7T v MEEERN AR T OMEND D,
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4.4 3.5. SBOBRELFE

VARARZ—TF 2 MBI TN AE LB, 2020 4 1 A AT, MOC/DOH @ Mechanical F— A3
B CEiR~ =27 VA2 IS 2R LAREEZ N T 7NV AN T 5 Z L138EE L <. MOC/DOH
LEE TR T Ay a—F 4 Y S R — Y AT AOBESLETH D,
4.4.4. E2mI—9 3y THE
4.4.4.1. B

WEAE 20 U 7= B AR s T 585068 (MEfRE R~V A A X — T T s OB~ TETFBR~ AN T~ B
WHEREDOE=4% Y ) % MOC/DOH 2N E i Dk LI 7 4 — RNy 73572012, MOC K OB EAGR A
LYl FOSHERZ A LA B OME L SER 2 BRTFTT 5720,

4.4.4.2 M=

AEDT—7 g v L 2020482 H 20 H, o =2 MOC k4t o # — (Mechanical Section, 8-
mile Yangon) THEMi L7z, ZONEIZ, OJICA 7 rY =7 NOBEHH, @7 ry=7 7 r—0f
B, @QEKE=XU o 7IWRNOFH, @O TLoOAEEEE 2 X Nolr, @2 TREMOERKBDO A Z
A R/ BT AT a—, @ffis/BRICED DR SL, FRCERICE CIRERRGH & MEEEST 7 0 B
DAEFEMERL T A MZOWTEEMZRE 7 & & OTER R idm A 72 S, 3 2 MGEEIIZOF A LY — 7okt
R OWMZECTHEENDT v 7425, QZIHTAF LG VM Z Wy o 7R Bl Gk E OB 23 &
FETHY ., R T B TR xR A2 U5 2 L ERik S e,

MOC D& N 13 MOC/DOH @ Chief Engineer Mr. Taung Myint Tun &R & 9 HEpiEp & 5 Y EE55
174, £72 J0C ZE XL F, Mr. Ng Kin Mun, Mr. Linn Htet Aung, Mr. Thant Zaw ® 4 4 T -
77

4.4.4.3. i kN

U—7 a7 DTalT ANEESIEITLLTERO@EY THH, (Wf 16:Workshop 2 Summary &
B)

1) 7ulTrNE

ESEEYS ESakas

@O JICA 7Fuy =7 hOWEEH
@7mry=s b7u—0HH R —RA v M K DGR (R
17:Workshop2 Project Report/Proposal for
Future Road Extension ZHHR)

@EKE=2Y v 7RI DOFHH

@B T EPEMEE 2 A R AT

CEHICOAN T Tk A5 A No 2 —Call,
OBTREEBIAROATA F/ETAYa— | L upmm a8 A+ 2% FIA 47 La—F—0
TR,
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(st 18:S1ideshow of Project Milestones, ¥
£} 19:Drive Record in Project Site ZHH)

FRNE
s uYes ha A MEEOBGRLA

AR ARVVERENE, SEHMELO R e A AR
FHENZ A LY — TN, N Ay 7 DOELEE

O A= IS . s e .
m B BETENR S CRVERAMER S —F
VA AL —TCTRIE SN TZ S B OME T ZE LT
W5 /YA RZ =D W GERE ) N E ST
72N, =MOC/DOH/RRL 233 > )L I Bl & aR & A #lk
Bt LEFCTRAD
2) BN
IS
K4 K4 2 A Fv
1. Mr. Taung Myint Tun | MOC/DOH/Civil Chief Engineer
2. Mr. Yan Naing Zaw MOC/DOH/Ayeyarwady Region Director
3. Mr. Kyaw Naing MOC/DOH/Civil Director
4. Dr. Hlaing Moe MOC/DOH/Mechanical Director
5. Ms Htar Zin Thin MOC,/DOH/RRL Director
Zaw
6. Mr. Htoon Htoon MOC/DOH/Special Road Construction Unit 14 | Deputy Director
Naing
7. Mr. Than Myaing MOC/DOH/Special Road Construction Unit 21 | Deputy Director
Htoo
8. Mr. Kyaw Zaw MOC/DOH/Pyapon District Assistant Director
9. Mr. Kyaw Than Htay MOC/DOH/Yangon North District Assistant Director
10. Mr. Nyi Nyi Aung MOC/DOH/Pathein District Assistant Director
11. Mr. Myat Knine Soe MOC/DOH/Maubin District Assistant Director
12. Mr. Tin Maung Kyi MOC/DOH/Mechanical Assistant Director
13. Mr. Aung Kyaw MOC/DOH/Mechanical Assistant Director
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14. Mr. Zaw Zaw Hlaing MOC/DOH/Mechanical Special Sub—assistant
Engineer
15. Ms Mi Mi Yee Mon MOC/DOH/Twantay District Staff Officer
16. Mr. Kyaw Kyaw Min MOC/Mechanical Department Staff Officer
Kyi
17. Mr. Moe Si Thu Win MOC/Mechanical Department Staff Officer
4.4.4.4. BR

MOC D7y =7 h~OTRITR O TI Y i THAGZ IS T 5003 6 O LETH D, 4l
BRI T.C MOC 23 L 72 Bl AR R HIBE OB A AR A IR T 2 LIEFIINA Ay I Th D,
7o, AEAMEHC B HEH ISR A BT 2 b O H 0 | MEHRAS D OREBIHEIT A LW BM 04
PE(L HYS720 OYEE) B3V A AL —T"F 0 NOBETID 45%LL F L 7p oz, MOC XY A AL —7"F 2 R
EDOLE LW BM 2 RERENR D Z & 2+ kL TR . 4% TE Ok L5 (2020 4 10 H LA
B) CHEREICEI L 2B ARG 2 G L oo Z — o 23 L 2 A NI B 58 L7203 B i TAE#ED
WENLZ 5T LTV D,

4.4.4.5. SHROBRE LMK

MOC | Ik THFHZZE L CWAN, OB TY A RE—TF 0 MLV WEDORE LT BEM A2 HE
FCHEH SRS 2 7Nt id, 2020 4 2 H S TMOC F— A TITEE SN TV, 55 [mIEEE o U
— 27 v a v 7T, MOC Y A AKX —F— b GRERE TRREBREETe) 2 L T A AX—T"F 2 NEIRZED
HAll (YA AZ =TT MK D RIS ZLL FTNAE TEEL MOC Ay ¥ 7 OERET 7 %KD,
O SWEEHRFIEORE EGERAICA O & BEMELE)  RAMEIOE/KIRE, 1B EALEEORE,
MEHMILEHE OB FEFRHE . S BM OEKIRAIE, R OBSGRER/ & TIROE=4 1 7
@ 77 v bl & MRS TR OB S

Fio, TV MEEAMEHIGE U TEDICA N L=y a v 2IEm s =T U U T RS NET
HY N OBHIIIRRAZET 5720, MOC Eigr ER, ¥ ~—DFEFIL L R— v
AT B (=B R) OMEEMDBLENR B D,

4.5 ZE5EBMFS (Workshopd D = v Y —ERNEMIELE)
451, RAL—BBIZBFEIVARE—TS5S 2 MO RT LD ER/1EE R Workshop3
4.5 1.1. BHr

B o v T A )V ADFATIEK & 52 1 T2 B TR BN AEEAZE JICA (O EFE R OV ¥ > ~—Y [T K D&
YUERG IEICLE S AEHIFRFEESIC L 0, 2020 4F 3 A ~12 A £ CEBMNEE T L 5 HMIEE) T L
77 MOC/DOH 237K L — Tkl th 8 I e B T.55 (400m) % 2021 4F 2 AWIAIHEET A1247-0 . &5 [[H
HYEEh (Workshop3) T MOC/DOH Y A A X —F— A~FF o v AT ADF—N—7k— L (JICA EHI40) &
7'Z v NMEEE L ONEEFE O FIEIZOWTHEEE (BERUR) 2170, MOC NDY A A X —7F > FOF|
A bz 0THDH,
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4.5.1.2. M=

2020 4= 10 H )i HBLHEZ # > =7 3 MOC/DOH BaFR#E & 5 5 [MIBLH#IEE) (Workshop3) DS A 7 = —
JUAZ DWW CHEEGTHIE 21TV, I RO & Beg L7z 2021 4F 1 A X 0 ARSI (R RS/ 9 e &
HEDHT-, 202141 H 25 H~27 H, AAV—857"7 o R3O s B OBGHER, BHEA O HE(H <0
i A AT O ARz 2 MOC BAFR A & 7 L LR TV (JICA K948 . #6282 A BRI FEL TN D
BT CU—2 v ay 73 %FEMT5H I & &Ml Lz, Aiko JICA Z4 OTREYN TN IR B & 1 5
HLOTH Y, WEFEH O o F MG ERS 2 5 D RBEREH O TR % 2 v S xhE O FIE/ T & 48
SFLCEBIMZESZE L7z, LR s, 2H 1D —T X —ICLVIRENE{L L7, JICA &
UYMOC/DOH & Wi D E4 7 ey =7 Nae—Wphlid 5 Z & & Uiz, BIIRDSEICEL L7720, Bith
EBNEEL LT K ONg Kin Mun 123 H 25 AEMMNEE LT,

FIEE5%2N#E 1L, MOC/DOH X ¥ Deputy Director, Mr. Htoon Htoon Naing (~20204F 12 H oK) .
Deputy Director, Mr. Aung Ko Oo (2021 4£1 A~) . Assistant Engineer, Mr. Thein Zaw 0o, F7-
JDC 2»5 U, Mr. Ng Kin Mun, Mr. Linn Htet Aung. Mr. Thant Zaw T®-o7-,

4.5.1.3. EHEAR

FhENEFITILLTEROBEY Th 5, (Eft 20:Workshop 3 Schedule ZHR)

i E H FhENE

202141 H 25 H~27T H, "AL—BlHDTF
> N ERAE O SR B OGRGE S, B O (i
SoHite TAE T ORI sk & MOC BEFR A & » 7 & 4k
FTIT5, 2 H FPATPEL TCWABIMET LU —
7 vay 7 3R L EER LT,

MOC > A A& —F — ADRIRR/HEN R T T
N EERR IS

7T v NEEERE - AT T U AT IEEEY
@Workshop3 %, MOC DA THBEMELED T at X fhE L8l
EEOEHEEITY,

20214F2 A3 H~10 HAFPE LN —FT X —
WZ LD EREALDT-OF I L7 o7z,

M

DY A AL =TT 2 ki O SIEER K O
(JICA 524951)

4.5.1.4 R

201946 ALY A A X —TF 0 FOBIIL T Rho =05, 202141 H 256 A~271 A7 F > k
R/ REIR T 7 PR ERICEETE D 2 . £ HOWEIT AT TMOC/DOH 287 Z o k ¢HlE
THWBEM CHEFEROKE THE 22 i THFE~DOY A A X —FEREZHBFILTWnWAH Z &
D3RR T,
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4.5.1.5. SHROBRE L AEK

MOC X 2021 4F- 3 A ~4 B4 & Bl Ciilfes T.55 800m 2 320 L7=723. B R &% v 7iE#Rick b L.
Ty MEH R~ = 2 TR EEHFIENETFINTELT, VA AX—TIEICEL Y B TRE LW E
DOUBEMAERNE L, THEAE TEHTS ) U 7132021 £ 4 HRES TMOC F— A0 BE L TWA LT
Hbizzu,

MOC/DOH | XY A AL —FF o Mo AR L —DEKRE B THRESKGEIITIERHT 23R TH L2, 77
A A BRCEIE OIS U T AR L — g T 510F,. = P=T7 U v 7 L RBRRMLET
HY )N OBEBIIIRREZET S, fMEE LT, S r~—DEBFIIS LY R— 2T A
— B R) ORISR T DML DV | Workshop3 Z LT 1) YA RAZ—TF o MHESE « iR K OHER:
BEL. 2) WEMOREEM, 3) = Y=T7 U v VORI OV TE MU EI U7 BARR 2 iR 0N LB
Thh, BIHOIRE & o YR O RHISEN G5,
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F5E ABXROKBE (REHRICHY H5HE)
5.1. AEEORE HRE - it - HBHA~OER)

ARFEO BT, DY THEABHREE LIS R < HRIITHIET S 2 2 | @1 L7 l#%
ELTVAZ LEMRTH 2L ThHY . VA A ¥ — TIEIBHA LR OAIERICK ISR T 5
B Cin % = & LTI 0 G S hur,

ARETIZIBNT, VA AZ—7"F 0 Tl LZBIR, TR L O g O B ORI
1, 750m3, HLEICHE L7 HEIT 15 HThHHo7z, | HE Y OFHRLIERIX 120m3 LT THY, VA AHX—
D 1 HY7- 0 OFEAERLE S 300m3 (2359 DB 40%LL T &7 oTz, RIS, BF] feaof KRS A
BEOMAG N A L — X THIVUTHER Y72V 50m3 (50m3x6hrs=300m3/H) OHLEEZERL TWHE H
V., By A 242 —FF 0 NoOBEEREIL. BRENEFFIC 1) BHMEHZ b +aXIcTE 5 2
&L X 2) BRALR (BEEKLEORMEL) IR A REBEETICHIETE D 2 E R ER SN,

AEFERA L7277 OV A XXELED 1.5n, HARENTHRAET HELEL2.26m —HY7= ) OflE &
2% 600m3 T V. A% OB K L THE~OTHIA LW OFNERAN G/ D, —F, 2015
HRIZET Lz TR v r~—ERESRMIBICR T 2 EREINGE e =7 b)) CHEAIR P LEET
ATl &= B B oo Bl Sl &1 50m3/ H ThH 5,

VARZ =TT P THEEE S NS BM Ti LS 7o E R T, Bl ERRER T & 2 HEE O BT T
DFRERAE RN HEIR T 95%LL b, Fo T/ LB TIX 98WA L TH 0 | A EINE—ITHERRES S
AENLE LTV D &N S v (A 6 - BREMER/B15  E B EABER) .

FERE U720 BB R GE R 400m) O EHIZS R 4 2019 42 7 H~2020 4 2 A £ 7 BIFEM L7-, FEIX
R ST 1) 1. 6m & FC 3T, HERTT A 50m 'y FC 9 WriE, ARt 27 A, FEUES 5 oK
Y, AKPEBEIREOHIE, EEARO B RBIZRT NCFEREOER ThH 72, 202041 H 17 B E
TIEZERK L7 BRI R & 228 S VT E B ORI B AT, F 724 Bl oK MR E-CH] s o BREE O I
TERE RIC K EREARIT 2o T2, MELSE T 206 2 455888 L7 2021 4 1 A 25 H, Workshop3 D #Efji{E
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Chapter 1  Summary

1.1.

Summary Outline

#

Summary Items

Description

1

Project’s Background (including
development issues in the target country)

We will focus on overseas as a supplement destination for
the medium to long-term contraction of the domestic
construction market, especially Myanmar, where there is a
huge demand for infrastructure development and where
we can take advantage of our technological strengths. In
particular, the amount of improved soil required for main
road maintenance is enormous, and we will continue to
receive work orders for construction work in this field in
collaboration with the Japanese and local companies using
our soil improvement technology.

Project’s Implemented Technologies

The "Twister Method" utilizing the striking force of
flexible impact chains which rotate at high speed in a
cylinder to crush and pulverize (granulate) 2-3 types of
construction-generated materials, and to evenly disperse
the materials. The materials could be crushed and mixed
simultaneously. In addition, it is the only soil
improvement technology that can be widely applied from
cohesive soil with high water content to soft rock. “Twister
Method” has been widely implemented at approximately
160 locations across the Japan, with a track record of more
than 4 million m®. Regarding safety, there are no accidents
caused by the Twister equipment, and no construction
incidents caused by improved soil.

Project’s Purpose/ Objective

Through the dissemination/ demonstration event of road
trial construction for the Ministry of Construction (MOC),
it is possible to produce large amounts of high-quality
earthwork materials, which are necessary for
infrastructure development but difficult to procure. The
fundamental policy is to develop the business of “Rotary
Crushing and Mixing Technology (Twister method)” that
enables the production of large amounts of high-quality
earthwork materials by using locally generated soil.

m Ensure that our construction method works efficiently
and effectively on soil generated on site.

* Improved soil production capacity/ time reduction

* Quality of improved soil
We aim to produce improved soil using locally generated
clay as the raw material and provide it as a road material
that meets the Myanmar’s technical specifications for road
construction work.
m Ensure that the constructed road is solid.
It is our concern to make sure the road is well constructed.

Project’s Implementation Details

m Activity Purpose
Demonstration of "Twister Method” to the government
officials and local/ foreign companies that the method is




optimal for the effective use of locally generated soil and

gain recognition.

m Activities

(DConstruction details:
As a technology for effective use of locally generated
soil, we will produce improved materials that are
applied to capping layer/ subgrade, sub-base course and
base course using the "Twister method".

[Role of MOC] Procurement of materials/ equipment other
than road design, plant assembly and site management.

[Role of JDC] Provision of Twister equipment, plant
assembly, operation guidance and technology transfer.

@Construction Location:
It is located at Road Sis-49 (Bogalay-KyeinChaung-
KaDonKaNi) in the Bogalay district of the Irrawaddy
Division, which is 200 km southwest of Yangon,
Myanmar’s largest city. The 400 m target road section
is located at milepost 24 km, with overall road
improvement work of the 64 km.

Project’s Outcome/ Achievement

This project proved that our construction method is works
efficiently and effectively on locally generated soil, and
able to produce a large amount of high-quality
improvement material with stable quality.

On the other hand, in order to ensure MOC/ DOH could
make effective use of the Twister method freely, we will
continuously work together with the department in charge
to establish road design and construction standards that
meet the actual situation, improve construction
management, and reduce costs. However, it is necessary to
establish a practical construction standard and to
disseminate the know-how of plant operation to the people
concerned.

The Twister method has been well recognized by not only
MOC but also local, Japanese and foreign companies as an
effective soil improvement method in this area from the
viewpoint of quality and production capacity through the
site visits and workshops. We are responding to inquiries
and requests for consideration of construction projects.

Business development prospects at the
current stage (business development
decision, consideration, impossibility)

[Myanmar]

At this time, we have not been able to identify the local
political/ economic risks, so for the time being we will not
accept requisition for construction work as the prime
contractor. We are looking for the next development while
accumulating experience.

[Bangladesh]

Since the political and security situation in Myanmar has
not stabilized since the coup d'état on 1% February 2021,
we have been preparing to develop a new Twister business
in Bangladesh, where there is a large-scale of ODA
earthwork project is scheduled since the beginning of last
year.

2




Justification for business development

[Myanmar]

In this pilot project, it was demonstrated at the areas where
it is difficult to procure high-quality soil, the Twister
method can be used to effectively utilize the locally
generated soil (cohesive soil with a high-water content) to
produce a large amount of improved soil material with
stable quality. It is thought that the cost for large-scale
earthwork projects in Myanmar such as “JICA/ ADB
Bago-Kyaikto Expressway Construction” (budget was
approved by the Parliament in July 2020) and "JICA
Yangon Outer Ring Expressway Construction" (under
consideration) can be reduced and the construction period
can be shortened with the implementation of Twister
method.

In addition, the Twister method has been recognized by
MOC officials, Japanese and foreign companies through
the site visits and workshops. Relevant inquiries regarding
the projects in Myanmar and overseas, and the requests for
consideration of Twister method have been received from
Japanese consultants and Vietnamese companies.

[Bangladesh]
Refer Chapter 6, Section 6.1.2

Unresolved issues and countermeasures/
policies for business development

[Myanmar]

By implementing specific improvements in ongoing
construction and making practical proposals to MOC/
DOH regarding the improvement of road design/
construction management and the reduction of
construction costs, we intend to strengthen our
relationship with MOC/ DOH, and the Twister method
could improve MOC’s locally generated soil. We planned
to develop the business by making it one of the standard
technical procedures and by creating a foothold for large-
scale ODA’s earthwork projects, but the political situation
is still unstable and the future local construction market
cannot be foreseen.

[Bangladesh]
Refer Chapter 6, Section 6.2.7

Future business development plan

[Myanmar]

When the political and security situation is resolved, the
implementation details and schedule for local business are
as follows.

m Provide technical support for MOC/ DOH ongoing
construction, establish road design/ construction standards
that meet the actual situation with MOC/ DOH, and aim to
present the Twister method as one of the standard
guidelines for MOC soil improvement technology.
(Within 3 years after reopening)

m Utilizing the outcome of this project and MOC/DOH
ongoing construction, we will build a local construction
system by establishing a Twister method association

3




centered on partners who will carry out construction
locally while executing business operation to local/
Japanese companies. (Within 3 years from reopening)

m Receive subcontract orders on large-scale earthwork for
new infrastructure development projects such as roads
construction, which the Twister method can be applied.
(Within 5 years from reopening) The primary target is the
JICA/ ADB Bago-Kyaito Expressway Construction
Project with a total length of approximately 65 km, and the
JICA’s Yangon Outer Ring Expressway Construction
Project (Phase 1), which is currently under consideration,
for a 60 km construction project that utilizes locally
generated soil.

[Bangladesh]
Refer Chapter 6, Section 6.2.4

10

Possibility of cooperation with ODA
projects

In order to develop the Twister business overseas, the
initial investment for Twister plant equipment costs,
transportation costs, customs duties, etc. is high, while the
economic risk for our company is extremely high. Since
large-scale earthwork projects financed by Japanese ODA
loans and grant aid are tax-exempt under bilateral
investment treaties, and the recovery of funds is relatively
smooth, it is one of the good options for developing local
business.




1.2. Business Overview Diagram

Figure 1. Business Overview Diagram

Since the coup d'état in Myanmar began on 1% February 2021, the local political and security situation has not
stabilized, so we withdrew from the Myanmar project (above scheme). We work as an earthwork specialist in
Bangladesh for JICA/ ODA projects, which is soil improvement work using the Twister method in Matarbari
Port Access Road construction. With Twister pilot project in Myanmar as a foothold, we will develop a business
that provides local construction work, Twister plant/ equipment lease and engineering services in Bangladesh.



Chapter 2  Project’s Background
2.1. Project’s Background
2.1.1. Political and Economic Overview of Target Country, Region, Cities

The domestic construction market, which is currently performing well, will inevitably shrink in the medium
to long term, and overseas markets are attractive as subsidiary destinations. With the launch of the ASEAN
Economic Community, the countries of Southeast Asia are expected to become a promising economic market
as primitively they are expected to develop transportation systems, infrastructure in the information field, and
energy infrastructure. Following the democratization of the Myanmar country since the formation of the U
Thein Sein’s government in March 2011, the economic sanctions imposed by the United States and Europe have
been eased, and investment and trade have tended to expand. Given its population and demographic composition,
abundant natural resources and geographical advantages, it was considered to have potential for future economic
development.

As part of post-conflict economic reconstruction, our company was recognized as Japan's first general
contractor specializing in mechanized earthwork which equipped with construction machinery, operators, and
a motor pool. We have developed a Rotary Crushing and Mixing (Twister) method. We have also developed
mechanized construction technology for earthwork that incorporates ICT (Information Communication
Technology). We have been doing business in Singapore for many years and have personal connections with
the local people. As a specialist in earthworks, we would like to contribute to the development of infrastructure
such as roads, railways and flood control in order to improve the living environment of the people of Myanmar.

2.1.2. Development Issues Faced by Target Country, Region, Cities

In Myanmar, inadequate basic infrastructure hinders social and economic activities, and improvement of
flood control, roads, railways, and electric power is a critical issue in order to improve people's lives such as
poverty reduction. In particular, we will analyze the current situation only for items related to large-scale
earthwork that related to our construction method.

River embankments are not maintained except in some urban areas, and damage is caused by severe flooding
during the rainy season.

There are many parts of railroads where unevenness has occurred due to insufficient strength of the
foundation of the track, which hinders operation at an appropriate speed.

Roads are chronically congested in cities and their surroundings due to an increase in the number of vehicles
and a lack of maintenance of the road network. The pavement ratio in rural area is low, so the roads become
muddy in the rainy season and dusty in the dry season. In
addition, there are many places where the pavement is
damaged in sections that are presumed not to satisfy the road
pavement standard specifications.

The current state of the target existing road in this project is a
two-layer structure in which clay soil was used for
embankment and crushed stone is laid on top of the
embankment for pavement when it was restored by hasty
rehabilitation work after being damaged by Cyclone Nargis.

There is no roadbed/ sub-base between pavement and . . ..
Figure 2. Target road section condition
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embankment compared to common pavement design. For this reason, crushed stones have penetrated the
embankment and the road surface is covered with clay after several rainy seasons. It caused dangerous and
hassle for vehicles to pass during the rainy season, even with four-wheel drive or motorcycles, unless
maintenance such as land leveling is carried out every year.

A large amount of high-quality earthwork material is required to improve the undeveloped river
embankments, poor road structures, and weak railway infrastructure, but the local procurement is difficult,
which poses a major challenge in the construction.

2.2.  Technologies to be Disseminated and Potential Contribution to Development Issues
2.2.1. Details of Technology to be Disseminated

The Rotary Crushing and Mixing (Twister) method utilize the impact force of multiple flexible chains that
rotating at high speed in a cylinder to crush and pulverize (granulate) two to three types of construction-
generated materials and dispersing the materials uniformly. It is possible to perform crushing and mixing at the
same time. This method is the only soil improvement technology in Japan that can be applied to a wide range
of materials, from high water content cohesive soil to soft rock.

The characteristics of the technology and the composition of the plant materials and equipment are introduced
as follows.

1. Material 1, 2, and 3 are conveyed into the
Twister body by belt conveyor for crushing
and mixing

5. Cohesive soil input 3. Sand input

2. Improved soil discharge

4. Cement input

Figure 3. Twister plant layout plan



Table 1 Twister plant components

Equipment Name Cohesive Soil Feeder Sand Feeder Admixture Feeder Twister Body Belt Conveyor
Description Cohesive soil supply Sand supply equipment Admixture supply equipment Cr gshmg and Mixing Set}lp after each supply
equi equipment for cohesive equipment to convey the
quipment . . A
soil, sand and admixture soil and sand
Equipment
Image

1) High Production Capacity

The standard type (@ 1500 mm) can produce 300 ~ 400 m® of improved soil from high water content cohesive
soil and gravel-mixed soil in 5 hours of operation per day, thus shortening the construction period.

2) Specific Mixing Performance for High Water Content Cohesive Soil

Additives such as cement and lime are added to the locally-generated soil, which consists of high-water content
clayey soil that cannot be handled by backhoe mixing and self-propelled plant mixing methods such as
stabilizers and litera (domestic results showing natural water content ratio Wy=138% clay) can be improved
uniformly and efficiently. Therefore, it is possible to make effective use of locally-generated cohesive soil.

3) Soft Rock Crushing Performance

It can crush and mix construction waste materials such as soft rock, mudstone, limestone, bricks and concrete
debris up to a particle size of 200 mm.

4) Quality Stability of Improved Soil

Since the consolidated clay and soft rock are crushed and mixed, uniform improved soil can be produced. In
addition, since the mixing performance is high, it is possible to reduce the amount of additives such as cement
to be added and to produce high-quality improved soil, so that the cost of additives can be reduced.

5) Flexible Plant Equipment Specifications and Layout Changes

Depending on the raw material, it is possible to change the specifications of the plant equipment. For example,
(1) Mixing of cohesive soil + improvement material (additive), (2) Mixing of cohesive soil + gravel soil, (3)
Mixing of cohesive soil + gravel soil + improvement material. Also, the plant layout can be changed according
to the site conditions.

6) Comparison With Competing Technologies in Target Country

In the road technology improvement project in disaster-prone areas of Myanmar, there were two soil
improvement technologies being used for trial construction, (1) Stabilizer construction method (improvement
in-situ) and (2) Fixed plant (manufactured by Nakayama Iron Works). It has been proven that the production of
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road materials using locally-generated material is very beneficial in delta areas (such as the Irrawaddy region),
where it is difficult to procure crushed stone. On the other hand, specific improvement objects such as shortening
the construction period, reducing costs, and improving quality were also clarified.

(D) A construction method that can be applied in large quantities to shorten the construction period
(Comparison of production capacity, Twister: Nakayama Iron Works = 50 m*/hr: 10 m*/hr)

(2) A construction method that can cope with most of the soil generated at site, which is cohesive
soil with a high-water content

(3) A construction method that enables a stable supply of high-quality materials

Our company's Rotary Crushing and Mixing (Twister) method can be applied to a wide range of materials
from high water content cohesive soil to soft rock, and is the only soil improvement technology in Japan that
satisfies the above issues. Mixing method of other companies (Nakayama Iron Work’s fixed plant) is difficult
to mix and apply on cohesive soil with high water content. In addition, since it is possible to make effective use
of the soil that was conventionally disposed of, it is possible to contribute to the reduction of construction costs
and the impact on the surrounding environment. The comparison with the stabilizer construction method is as
follows.

Table 2. Comparison table of Twister method and stabilizer method

Item

Twister Method

Stabilizer Method (Self-Propelled Type)

Mixing location

The soil to be improved is
brought to the fixed plant in the
yard and improved.

It is possible to directly mix while moving on the
soil to be improved, but it is not applicable on high-
water content clay since it cannot run on its own
due to insufficient strength.

Pre-mixing of
cohesive soil with
other soil materials

No need. Up to three types of
raw materials can be mixed at
the same time in the plant.

When mixing with high water content or clay
lumps, uniform mixing is difficult, so separate
backhoe or plant mixing is required.

Mix preparation of

No need. Each material is fed

Need. It is necessary to level the upper part of each

multiple soil | into the plant at the same time | material with a bulldozer, etc.

materials by a backhoe.

Mix ratio quality | Automatic weighing of each | Since it depends on the volume (layer thickness) of
control mixed material. each layer of each material spread evenly, the

experience and skill of the workers are required,
and the on-site test is complicated.

Addition method of

Add directly from the feeder to

Spread directly on the soil to be improved with

improvement the soil to be improved at the | manpower or by machinery.

material plant.

Addition  quantity | A constant amount is | Arrange and check the bags manually for each
management of | continuously discharged from | spread area according to the weight of each bag of
improvement the feeder. improved material.

material

Dust emission from
improved materials
and countermeasures

Since it is limited to the vicinity
of the feeder, it can be handled
with an enclosure or a dust
collector.

Dust suppression type improvement material is
used in Japan because it is around the entire
construction area in urban areas and near cultivated
areas.




7) Domestic and Overseas Sales Performance and Evaluation

In Japan, we have produced embankment materials for rivers and retarding basins, roads, airport runways, as
well as land reclamation at more than 160 sites, the volume of improved soil has reached approximately 4
million m*®. We have accumulated a track record of know-how related to soil improvement work and earthwork,
and we can also provide problem-solving engineering.

This technology is registered in NETIS! (New Technology Information System), a new technology
information provision system of the Ministry of Land, Infrastructure, Transport and Tourism of Japan, as
“construction soil recycling technology registration by Rotary Crushing and Mixing method” with registration
No. KT-090048-VE. In addition, the Ministry of Land, Infrastructure, Transport and Tourism has already
conducted an ex-post evaluation as a technology that has undergone "trial demonstration evaluation" or
"utilization effect evaluation" after being utilized in construction under the direct control of the Ministry of
Land, Infrastructure, Transport and Tourism.

8) Technical Safety and Consideration for The Environment
m Plant equipment’s monitoring function and emergency stop function during operation

The plant equipment is equipped with a surveillance camera (CCTV), the operator monitors the operating area
on a CCTV monitor while the plant is in operation. If an abnormality occurs, activate the emergency stop button
of the system near the monitor.

m Quality failure incident

Mixing tests and quality control during on-site construction are carried out based on the owner's management
standards, and no construction accidents have occurred due to improved soil.

m Impact on the surrounding environment

The impact of the materials used on the surrounding environment has been determined by compounding tests
and toxic substance elution tests conducted prior to construction, and there have been no adverse effects so far.

2.2.2. Possibility of Contributing to Development Issues

A large amount of high-quality earthwork materials is required to improve undeveloped river embankments,
poor road structures, and railway infrastructure, but local procurement is difficult, which poses a major
challenge in the construction. In a pilot project related to road technology, which was implemented locally, the
effectiveness of improvement materials made from locally-generated soil as a substitute for high-quality
earthwork materials has been confirmed.

However, the existing technology takes time and effort to improve the high-water content cohesive soil
distributed in the delta area into a high-quality soil material. Our company's "Rotary Crushing and Mixing
(Twister) method" is the only construction method in Japan that possess “soil crushing and mixing system”,
which can be applied from soft rock to high -water content soil (approximately 138% in Japan). It can be mixed
according to the design specifications, whereas the production capacity and the layout of the plant can be
flexibly adjusted according to the site conditions. There is a huge demand for high-quality earthwork materials
in Myanmar, and we believe that Twister method, which can produce high-quality improvement materials in

1 NETIS website http://www.netis.mlit.go.jp/NetisRev/Search/NtDetail1.asp?REG_NO=KT-090048
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large quantities regardless of soil type, is a technology that can contribute to the development of local
infrastructure over the long term.

According to the Thirty-years Myanmar Sustainable Development Plan (Road and Bridges) formulated by
Myanmar government and published in March 2015, the national development plan will be executed in 6 phases,
which consists of five- years for each phase, from 2001 to 2030. According to the survey, the total length of
paved roads accounts for only 23% (approximately 37,000 km) of overall domestic roads in Myanmar
(approximately 159,000 km). Since the business can be developed based on the above possibilities and necessity
of road construction for 120,000 km or more, the possibility of contribution of our construction method to
development issues focusing on road maintenance will be examined below.

(1) Road Maintenance/ Issues in Construction Technology
1) Pavement Life Cycle Cost

Areas where it is difficult to procure high-quality aggregate that is indispensable for roadbeds are distributed in
the southern part of the river, which is located at downstream of the river. In particular, it is necessary to procure
high-quality aggregate for surface pavement compared to aggregate for concrete. Therefore, in order to ensure
the quality of these aggregates, it is necessary to transport aggregates from distant places such as the central and
western regions, which is a factor in raising the construction unit price of pavement, including roadbeds.
Similarly, in these areas, it is also difficult to procure embankment materials for the foundation of pavement,
especially embankment materials such as good-quality soil that can be used as they are for roadbeds without
modification.

For this reason, cohesive soil with a high-water content from the existing ground surface layer, which is widely
distributed in these areas, is used as it is for embankments and roadbeds, and road construction is often carried
out. There are many roads where the same section is damaged frequently in a year. These are presumed to be
one of the main causes of premature failure of the pavement on the subgrade, which is weak and uneven in
strength distribution.

These are assumed to have a large impact on the overall life cycle cost of road development in Myanmar.
2) Lime Stabilization Technology for Improving Cohesive Soil

In road projects funded by MOC, as mentioned above, cohesive soil with a high-water content is used as-it-is
for embankments and roadbeds, so stabilized roadbeds are not adopted. It can be inferred that this is due to the
fact that MOC and private construction companies did not have stabilizers, which are construction machines for
stabilization treatment.

In the MOC international bidding road project between Maubin and Pyapon, which is currently underway
funded by ADB, stabilization of the subgrade with lime is included in the technical specifications in the contract
documents. It can be inferred that the MOC's recognition of the importance of the subgrade is increasing because
the contractors procured construction machinery from overseas and improved the cohesive soil by lime
stabilization treatment using the stabilizer method.

However, if the stabilizer method described in 2.2.1 is applied to the subgrade after improving it with locally
available cohesive soil, the pre-mixing treatment is required, so the implementation period will be longer than
the estimated construction period at the time of design. There are concerns about an increase in the construction
period and complexity of quality control.

In Myanmar, since it rains almost every day during the rainy season, the progress of roadbed/ pavement work
is biased toward the dry season. It is assumed that

(2) Possibility of Contribution of the Twister Method

The advantages of the Twister method for the above problems are as follows.
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Shortening the construction period by omitting the pre-mixing procedure in a separate yard

Wide application range of soil materials to be mixed and shortening of construction period due to high
production capacity

v" Easy quality control and uniform strength of improved soil
v Limited dust mitigation measures are possible in urban areas and near cultivated areas.

From the above advantages, especially in the stabilization process for embankment and roadbed materials that
use soft clay with high water content as a base material, it is possible to shorten the road construction period,
reduce pavement maintenance and management costs by constructing stable quality roadbeds, and reduction of
environmental and social impact can be expected.

We believe that these beneficials may contribute to the promotion of road maintenance plans and the reduction
of road maintenance costs.
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Chapter 3  Project’s Overview
3.1.  Project’s Objectives and Goals
3.1.1. Project’s Purpose

Through demonstration activities of road trial construction for the Ministry of Construction's (MOC)
Department of Highways (MOC), our basic policy is to develop a business that supplies large quantities of high-
quality earthwork materials, which are necessary for infrastructure development but are difficult to procure, by
using Rotary Crushing and Mixing (Twister) method. It is possible to produce high-quality earthwork materials
from the locally-generated soil. As a matter of consideration, environmental and social concerns should be
thoroughly examined before the trial construction.

The purpose and content of the local activities are as follows.
m Activity Purpose

Demonstrating to government officials and local/ foreign companies that the "Twister Method" is optimal for
the effective use of locally-generated soil, and gain recognition.

m Activities

(1) Construction content: As a technology for effective utilization of locally-generated soil, we will produce
improvement materials for subgrade, sub-base, and base course using the "Twister
method".

[Role of MOC]

Procurement of materials/ equipment other than road design and construction management.
[Our role]

Provision of Twister equipment/ plant assembly, operation guidance and technology transfer.

(3) Construction site: 400 m road section located at milepost 24 km, Bogalay-KyeinChaung-KaDonKaNi (Road
S16-49) with a total length of 64 km road improvement work.

3.1.2. Project’s Objectives (Contribution to the Development Issues of Target Country, Regions, and Cities)

Our Twister method is the only method in Japan that can mix and improve a wide range of soil, from soft
rock to high water content cohesive soil. In particular, it is expected that this construction method will promote
earthwork, as it is necessary for effective use of locally-generated materials for large-scale earthwork.

m Confirm that our construction method works efficiently and effectively on soil generated on site.
* Ability to produce improved soil/ time saving.
* Quality of improved soil.

We aim to produce improved soil using locally-generated clay as the base material and provide it as a road
material that meets the technical specifications for construction projects ordered from Myanmar.

m Confirm that the constructed road is stable.
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3.1.3. Project’s Objectives (Business Aspect)

m We will confirm that MOC/DOH can independently operate the Twister plant, including inspection and
maintenance, search for local partners and local suppliers of consumables.

m We will demonstrate that the production capacity and quality of improved soil are uniform and stable, and
aim to achieve specifications (technical specification standards) for construction projects ordered by the
Myanmar government in cooperation with Japanese consultants.

m Confirm the operation and operating costs of the Twister plant.
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3.2. Project’s Implementation Details
3.2.1. Implementation Schedule
Implemented Main Target Group of Activities
Activity Date Duration P . (Organization Name, Position, Purpose and Outline of the Activity
Location
Number of People, Etc.)
Local Activity 12t 100 days Bogalay |[-MOC/DOH Mr. Khin Zaw, Chief  |[Purpose (1)] Twister plant transportation and
1 December Yangon |Engineer installation plan confirmation
2018 “MOC/DOH/RRL Ms. Htar Zin Thin | [Overview (1]
~ Zaw, Director (1) Confirmation of transportation route from Yangon
21% March -MOC/DOH/Construction Unit #14 Port to construction site
2019 (2) Confirmation of plant installation embankment

Mr. Htoon Htoon Naing, Deputy
Director

-MOC/DOH/RRL Ms. Phu Phu,
Deputy Director

-MOC/Mech. Mr. Sein Hlaing,
Assistant Director
-MOC/DOH/Construction Unit #14
Mr. Thein Zaw Oo, AE
-MOC/Mech.

Mr. Zaw Zaw Hlaing, SAE
-MOC/DOH/RRL

Ms. Khyao Linn, AE
-MOC/DOH/QC

Mr. Maung Soe, EE

and foundation work plan

[Purpose (2)] Mix design of improved soil for trial
construction

[Overview (2)]

(1) Confirmation of applicable technical
specifications

(2) On-site collection of material samples for trial
construction

(3) Confirmation of laboratory soil test conducted by
RRL using materials used for trial construction and
technology transfer

[Purpose (3)] Assumption and evaluation of
environmental and social considerations and
preparation of mitigation measures

[Overview (3)]

(1) Through the person in charge of MOC, the plan to
be implemented by MOC, collection of
information on target personnels, and explanation
of the response in accordance with the JICA
guidelines.
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(2) Updated environmental checklist
compensation agreement and payment progress
confirmation

Local Activity
2

7t March
2019

30" May
2019

70 days
(Excluding
duplication
with Local
Activity 1)

Bogalay
Yangon
Naypyidaw

-MOC/DOH Mr. Aung Myint Oo,
Deputy Director General
-MOC/DOH Mr. Hla Tun Oo, Deputy
Director General

-MOC/DOH Mr. Khin Zaw, Chief
Engineer

-MOC/DOH/RRL Ms. Htar Zin Thin
Zaw, Chief Engineer
-MOC/DOH/Construction Unit #14
Mr.
Director

-MOC/DOH/Construction Unit #14
Mr. Thein Zaw Oo, AE
-MOC/DOH/Construction Unit #14
Mr. Thein Lwin, AE
--MOC/DOH/Construction Uni t#14
Mr. Nyi Nyi Tun, JE
-MOC/DOH/Construction Unit #14
Mr. Htet Aung Kaung, JE

Htoon Htoon Naing, Deputy

[Purpose (1)] Setup of plant operation system by MOC
[Overview (1]
(1) Guidance and technology transfer on plant
assembly and operation to MOC staff.
(2) Guidance on safety management when operating.
(3) Guidance on maintenance methods including
plant housekeeping and cleaning.

[Purpose (2)] Establishment of road construction
system
[Overview (2)]
(1) Confirmation of materials and equipment to be
used by MOC
(2) Confirmation of quality control system
(3) Guidance for conducting trial construction

[Purpose (3)] Understanding of necessary costs
including operations
[Overview (3)]
(1) Ascertaining  consumption  of
equipment, fuel, etc.
(2) Investigation of M/M required for operation

materials,
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-MOC/Mech.

Mr. Zaw Zaw Hlaing, SSAE
-MOC/DOH/RRL

Mr. Soe Thiha, AE
-MOC/DOH/QC

Mr. Nyut Oo, AE
-MOC/DOH/QC

Mr. Myo Min Htwe, SAE
-MOC/DOH/QC

Mr. Maung Soe, SAE

(3) Cost survey of materials and equipment to be used

[Purpose (4)] Promotion on understanding of the merits
of improved soil produced by the Twister method
[Overview (4)]
(1) On-site  demonstration of
production

improved  soil

[Purpose (5)] Environmental and social considerations:
monitoring plan and implementation
[Overview (5)]
(1) Sharing plan for items, content, frequency, etc.
that. necessary for monitoring with MOC and
start monitoring.

Local Activity
3
(Workshop 1)

4™ June 2019

7% June 2019
&

24t 25t
June 2019

6 days

Bogalay

Executives of MOC/DOH:

-Mr. Hla Tun Oo (Deputy Director
General)

-Mr. Khin Zaw (Chief Engineer),

-Mr. Yan Naing Zaw (Chief
Engineer, Ayeyarwady Region),

-Ms. Htar Zin Thin Zaw (Chief
Engineer, RRL) .

-Ms. Zin Zin Htike (Deputy Director,
Road/ Port Design)

-Mr. Htoon Htoon Naing (Deputy
Director, Special Road Construction
Unit #14)

-Mr. Win Kyaw Aung (Deputy
Director, Special Road Construction
Unit #20

[Purpose (1)] Promotion on understanding of the merits
of improved soil production by the Twister method
[Overview (1]
(1) Confirmation of the condition of the constructed
road section

(2) On-site  demonstration of improved soil
production

(3) Conducting opinion exchange meetings with
MOC and reporting to MOC

(4) Explanation of maintenance system and costs
after project implementation

[Purpose (2)] Environmental and social considerations:
implementation of monitoring
[Overview (2)]

Confirmation of the monitoring
implementation status on the MOC side.

system and
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-Mr. Than Myine Htoo (Deputy
Director, Special Road Construction
Unit #21)

-and 23 staff members in charge of
the Irrawaddy Division, a total of 31
people

-MOC/DOH Mr. Htoon Htoon
Naing, Deputy Director

Local Activity
4
(Workshop 2)

9% July 2019

~

20™ February
2020

18 days

Bogalay
Yangon

Naypyidaw

(Twister Plant Handover)
MOC/DOH Executives:
-Mr. Ohn Lwin (Director General)

-Mr. Aung Myint Oo (Deputy
Director General, Planning 1)

-Mr. Kyi Zaw Myint (DDG, Planning
2)

-Mr. Shwe Zin (Chief Engineer, CE)

-Mr. Kyaw Kyaw (Chief Engineer,
CE

-Mr. Myint Han (Chief Engineer, CE)

-Mr. Than Myin (Chief Engineer,
CE)

-Mr. Thaung Tun (Chief Engineer,
Mechanical)

-Dr.  Hlaing Moe  (Director,
Mechanical)

-Mr. Kyaw Moe Htut (Director,
Civil)

[Purpose (1)] Support for the target road development
plan after October 2019 by MOC
[Overview (1)]

(1) Confirmation of the condition of the constructed
road section and Twister plant.

(2) Technology transfer to MOC regarding
construction planning, plant operation and cost
estimation as well as report on trial construction
results and proposals for ongoing construction.
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-Ms. Yin Yin Aye (Director)

-Mr. Tin Maung Kyi (Assistant
Director, Mechanical)

-Mr. Nay Moe Naing (AD,
Mechanical)

-Ms. Tin Tin Naing (AD,
Mechanical)

-Total 14 persons.
(Workshop 2)
MOC/DOH Executives:

-Mr. Taung Myint Tun (Chief
Engineer, CE)

-Mr. Yan Naing Zaw (Director,
Ayeyawady Division)

-Mr. Kyaw Naing (Director, CE)

-Dr.  Hlaing Moe  (Director
Mechanical)

-Ms. Htar Thin Zaw (Director, RRL)

-Mr. Htoon Htoon Naing (Deputy
Director, Special Road Construction
Unit #14)

-Mr. Than Myaing Htoo (DD, Special
Road Construction Unit #21)

-Mr. Kyaw Zaw (Assistant Director,
Pyapon District)
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-Mr. Kyaw Than Htay (AD, Yangon
North District)

-Mr. Nyi Nyi Aung (AD, Pathein
District)

-Mr. Myat Khine Soe (AD, Maubin
District)

-Mr. Tin
Mechanical)

Maung Kyi (AD,

-Mr. Aung Kyaw (AD, Mechanical)

-13 Executives and 4 persons in
charge of operations, a total of 17
people

Local Activity
5
(Workshop 3)

Although it
could not be

implemented
due to the

coup d’etat,
however we

provided
remote
construction

support.

February
2022

7 days

Bogalay
Yangon

Naypyidaw

-MOC/DOH Ms. Htar Zin, Team
Leader

-MOC/DOH Mr. Aung Ko Oo,
Deputy Director

-Mr. Thein Zaw Oo, Assistant
Engineer

[Purpose (1)] Establishment of plant operation system
by MOC
[Overview ()]
(1) Confirmation of the condition of the plant and
constructed road.
(2) Retraining for plant operation, etc. for MOC
personnel
(1) Acquisition of quality control methods
(i) Acquisition of plant operation and
maintenance management methods
[Implementation of remote support]
- On 2™ January 2022, Mr. Thant Zaw, a local staff,
highlighted that MOC/DOH is planning to improve the
500 m road from February, but there was an issue
during the plant inspection, so he requested for support.
- On 14" January 2022, MOC/DOH mr. U Kyan Soe
(SSAE, Mechanical Department), Mr. U Moe Sit Win
(Staff Officer), Mr. Ng Kin Mun and Mr. Thant Zaw
from our company held a web meeting and discussion.
After that, Mr. Thant Zaw (local staff) confirmed the
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progress with Mr. Thein Zaw Oo (AE), who was in
charge of the MOC site until the completion of the
work, and obtained the MOC/DOH construction
management report on 19" April 2022.

[Purpose (2)] Preparation for conclusion of MOU, etc.
regarding technical support after project completion.
[Overview (2)]

(1) Prepare a technical support plan for necessary
materials, equipment and personnel, including
those procured locally and Japan

(2) Calculation of period/ cost required for the above

Local Activity | April 2022 3 days Naypyidaw |-MOC/DOH Ms.Htar Zin, Team [Purpose (1)] On-site explanation of final report (draft)
6 Leader [Overview (1)]
(Workshop 4) (1) Explanation of overall activities through opinion
-MOC/DOH Mr. Aung Ko Oo, exchange meetings and seminars
Unable to be

executed due
to coup d'etat

Deputy Director, Mr. Thein Zaw Oo,
Assistant Engineer

(2) On-site presentation

[Purpose (2)] Preparation for conclusion of MOU, etc.
regarding technical support after project completion.
[Overview (2)]
(1) Confirmation of the target road development plan
(2) Confirmation of the Twister plant operation plan
envisioned by MOC
(3) Submission and consultation of quotations for
technical support
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3.2.2. Implementation System

JICA Headquarter &
Myanmar Office

JDC Corporation’s
Coordinator and Staff

Ministry of Construction/ Department
of Highways (MOC/DOH)’s
Project Leader and Person in Charge

Mechanical Road Construction Road Research
Department Unit #14 Laboratory (RRL)

Figure 4. Implementation system chart

JDC will hand over the Twister equipment to Department of Highways, Ministry of Construction
(MOC/DOH) after customs clearance at Yangon Port. Mechanical Department of DOH/MOC will provide
domestic transport from the port to the site. RRL of MOC/DOH is in charge of mix design/ mixing combinations
test/ field soil test. In the other hand, DOH’s Road Construction Unit #14 is responsible for Twister plant
assembly, trial operation, production of improved soil, and improvement work of existing roads.
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3.2.3. Implementation Content
Task Activity Plan
Items to be g | o Objectives
; i I8t 2nd 3ud 4th Sth Implementation Content
1mplimznt§d during (Status at the end of the project)
5 [SUETEsS (local) {(Japan)i(Japan); (local) | (local) | (local)

development

Myanmar side's
understanding of the
Twister method

The improved soil will be used as
road material for trial construction.

Create manuals and organize
seminars covering everything from
laboratory tests to construction and
maintenance.

MOC to understand the benefits of our
technology and exchange documents
such as MOU s that indicate our intention
to introduce our technology.

Implementation of

Construction will be carried out

MOC able to operate the Twister Plant

pilot project SR under the technical guidance of the independently.
MOC construction team and our
company.
Twister technology Through on-site construction, our MOC has its own construction team, and

development of
operation human
resources

engineers  will direct

guidance on-site.

provide

has established a system that can
produce the improved materials with
stable quality, including maintenance
and management of the plant.
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Ensuring

Understand the operation cost

It is possible to set the plant operation

profitability during the implementation work. costs according to the local market.
Analyze the construction issues.

Compare the unit price with other
construction methods.

Quality control Prepare a procedure manual MOC has recognizes that Twister
according to the work process and method can be applied to various types
implement OJT at the site. of soil materials, and that the quality is

) ) ) uniform and stable.
Seminars will be organize not only
R I . for the local construction team but As one of MOC's soil improvement
also for those involved in the MOC technologies, it will be incorporated into
construction. MOC's construction manuals.
Responding to Based on the environmental Monitoring results were reported.

environmental and
social considerations

checklist, on-site monitoring will be
conducted during the planned
period.
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Chapter 4 Project’s Outcomes (Evaluation of Implementation Outcomes)

4.1.

Project’s Outcome (Contributions to Target Country, Regions, And Cities)

In this project, we are in cooperation with the Department of Highways (DOH) of the Ministry of Construction
(MOC), whose responsibility is to construct and do maintenance on the main road. It was a demonstration to
supply a large amount of high-quality road materials to be used for road improvement work in the Bogalay
district of the Irrawaddy Division by using the Twister method and locally-generated soil. The local activities
were divided into 5 parts to work out the following contents.

1.

From the field soil test, it is shown that the locally-generated soil (cohesive soil) in the Irrawaddy area can
be effectively used as a road construction material by the Twister method.

Develop local human resources (including MOC staff) for the operation of the Twister plant.

Determine the approximate cost of operation of the Twister plant and encourage MOC to disseminate the
Twister method for earthwork in Myanmar.

Establish simple quality control methods and procedures for improved soil and improved roads (on-site
quality control tests and feedback of test results to construction management).

The outline of the local activities was as follows.

1)
2)
3)
4)

5)

1*" Local activity: Preparatory work.

2™ Local activity: Twister plant assembly/ testing and commissioning/ trial construction/ main construction
3" Local activity: Organization of Workshop 1 (Explanation of Twister method for MOC personnel/ site
visit/ discussion)

4™ Local activity: Construction site monitoring / Twister plant handover / organization of Workshop 2
(sharing the results of Twister method, issues and future efforts to solve them with MOC officials)

5™ Local activity: Preparatory work for the Workshop 3 (concrete efforts to solve issues)

In addition, the location of the local activity is shown in the map and construction area photos below.

Figure 5. Target country - Myanmar
and target road (red dot)

Figure 6. Target road (red dot) and

Yangon (upper right blue circle)
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Bogala
galay Construction Site

Construction Site

Figure 7. Construction site location

[Point 23.50 km]
Irrawaddy River
Local Community
Construction Section L=400 m
Cohesive Soil
[Point 24.00 km]

Borrow Pit (2)

Sand Stock Yard
Twister Plant
Cohesive Soil
Borrow Pit (1)

Figure 8. Existing road and Twister plant location (satellite image)

The purpose of this project is (1) confirm that our construction method works efficiently on the locally-
generated soil, and (2) confirm that the constructed road is stable. As a result, the Twister method was proved
as a technology that can greatly contribute to the effective use of locally-generated soil.

In this construction, the total amount of improvement materials for the subgrade, sub-base and base course
produced by the Twister Plant was approximately 1,750 m?, the duration required for soil production was 15
days. The average production volume per day was less than 120 m?, which was less than 40% of the standard
Twister’s production volume of 300 m® per day. In particular, if the supply of raw materials such as pebbles,
crushed stone and lime is smooth, the production volume could achieve 50 m? per hour (50 m* x 6 hrs = 300
m’/day). Equivalently, it was confirmed that (1) it can be applied to local materials, and (2) it can be applied to
soil generated on site (cohesive soil with a high-water content) without being dried in the sun.
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The size of the plant used in this project is 1.5 m in diameter, whereas the size of plant used in Japan is 2.25
m in diameter, which means the daily production volume is doubled to 600 m®. It will be possible to effectively
utilize the locally-generated soil for future large-scale earthwork. On the other hand, the local production volume
of Nakayama Iron Works fixed-type soil improvement machine used in the road technical support project
completed in 2015 is 50 m*/day.

The roads constructed with the improved materials produced at the Twister Plant have a compaction degree
0f 95% or more for the subgrade and 98% or more for the sub-base/ base course in all test results based on field
density tests. It was proved that the raw materials were crushed and mixed uniformly, and the quality was stable.

Regular road deformation survey of the completed improved road (extension section 400 m) were conducted
7 times from July 2019 to February 2020. The survey consisted of 3 survey points with a horizontal distance of
1.5 m in the the cross-sectional direction of the road. There were 9 grid lines with an average distance of 50 m
in the longitudinal direction. Total of 27 survey points, which were then measured at 5 reference points. Every
deformation survey consisted of point leveling, measurement of horizontal displacement, visual observation of
road conditions, and photography as record. Until 17" January 2020, no major deformation was observed on
the completed road, the condition of the road was good, and there were no major changes in the results of the
leveling survey and the measurement of the distance between the survey points. On 25" January 2021, which is
less than two years after the completion of construction, we were visited to the site for Workshop 3 preparation
work and confirmed that there was no major deformation on the road surface at the construction site, and that
the improved road continued to be stable.
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4.2.

Project’s Outcomes on Business Aspects, Remaining Issues and the Solution Policy

Task

Activity Target Achievements

Ist
(local)

2nd
time
(local)

3rd
time
(local)

4th
(local)

5th
(local)

6th
(local)

Achievements and Evaluation

Remaining Issues and
Solution Policy

Resolution Actions and
Schedule

Myanmar side's

MOC/DOH top management and|

During the question-and- °

When: After the political

comprehension on government officials have come to| answer session at the|l situation is stabilized
the Twister method recognize that the Twister method is|  workshop, there were many| - Target: MOC and consultants
. an effective soil improvement| inquiries about cost- - Activities: Consider/ propose
wresssmespressngensOutstanding hoihod in terms of quality and effectiveness, design and application to large-scale civil
challenges production capacity. It has not yetf quality control. It is necessary engineering works.
been incorporated into their] to raise it. . Decided to withdraw froml
manuals, etc. Myanmar at the board meeting|
in October 2022
Implementation of The implementation work was| < The present road mix designis| *+ When: After the political
pilot construction completed in the 2™ on-site activity,| overly high spec, conversely| situation is stabilized
and the analysis results and issues off  a road design that meets the| - Target destination: MOC
this construction were shared with] actual situation is more| . Activities: 5™ on-site activity|
the MOC in the workshop of the 4%  practical and necessary. In| (Workshop 3), try-out several
on-site activity. It has been proven| cooperation with MOC/ ombination mix designs in
- that the Twister plant can bel DOH/ RRL, the assessment (he ongoing construction, and|
Completed| adapted to locally procured of several mix designs inl reflect them in future design

materials without any issues. The
challenge is cost reduction, and
improvement in  productivity|
(timely procurement of materials)
and economical road design that
meets the current situation are

required.

future ongoing construction
work and conclude a practical
mix design using materials
that can be easily procured af
local will lead to significant
cost reductions.

specifications.

+ Decided to withdraw from

Myanmar at the board meeting|
in October 2022
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Development of
human resources

In 1% to 3" on-site activities, we|
worked thoroughly to familiarize

It is essential to build a
support system (service) that

* When: After the political
situation is stabilized

Outstanding
challenges

such as work progress. In the 4™ on-
site activity (Workshop 2), we
reported the results and proposed
solutions to the problems.

(productivity) survey in this

construction, we will
consider profitability|
together with MOC/DOH

based on the market unit price
of materials and equipment
(survey required), and try to
overcome issues through
continuous construction.

for operation of the MOC/DOH staff with manuall responds to the actual - Target destination: MOC
Twister technology explanations and OJT on how to| situationin Myanmar throughl . Activities: 5™ on-site activity|
assemble and operate the twistey repeated discussions with the,  (workshop 3).
plant. . MOC. . » Decided to withdraw from|
* Although the Twister plant can be| * We are planning to support Myanmar at the board
Outstanding operated independently, one must human resource deve.:lopment meeting in October 2022
A F A esnnsl challenges be able to operate the plant properly]  for plant operations in the 5%
to ensure the raw materials to be on-site activity for future
converted into improved materials) continuation of construction.
that satisfy the user's requirements
(design specifications).
Engineering and experience are
required to operate the plant
depending on the material, and it
takes time to acquire know-how.
Ensuring * We were analyzing the basic data - Based on the results of thel * Ditto
profitability collected in the 2™ on-site activity) Twister plant's  progress|
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Quality

+ Based on the results of laboratory

* The design specifications for

« Ditto

according to interviews with MOC,
there was no information about
complaints from landlords o
neighboring residents, and the
relationship between MOC and
local community is good (as off

January 27, 2021).

respectively. Besides, the
person in charge of MOC has
implemented appropriate
measures for landlords and
environmental impact
monitoring.

management tests conducted by MOC/ RRL, trial  the sub-base and base course
construction was carried out, and were high spec, and the
the on-site composition and on-sitey materials used were costly|
quality control standards for thisy and took a long time to
construction were determined. This| procure. It is necessary to
construction was carried ouff propose a practical design
according to the specifications| that can effectively utilize the
determined in the trial construction| economical locally-generated|
o . The compaction degree in the field soil using the Twister method|
ALY L = = = b = = d0ytstanding ) o .
challenges density test was proved to be 95% from th.e cost effect%veness
—— or more for the subgrade and 98%| perspective by assessing the
or more for the sub-base/ basel current situation. At the 4%
course. The specified quality was| on-site activity (Workshop
achieved. 2), we proposed to MOC
DOH an approach to practical
mixing combination. MOC
plans to test several mixing
combinations in ongoing
construction from fiscal year
2020 onwards.
Responding to Since June 2019, we have|* Nothing remarkable. * Nothing remarkable
environmental and experienced heavy rain during the - Since the coup d’etat on 1%
social rainy season, but no major changes February 2021, MOC has
considerations have been seen in the leased land carried out improvement
 ebesdsndensnnninns used as the plant yard and borrow| work on the local roads of
pit, and in the constructionl 800m and 500m in April
Completed completed areas. In addition, 2021 and March 2022,
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4.2.1. Project’s Outcomes (Business Aspect)

The following four points were clarified as the outcomes of this pilot project.

1)

2)

3)

4)

The Twister method is an epoch-making soil improvement technology that can effectively utilize locally
generated soil.

It was demonstrated through this trial construction, a large amount of high-quality earthwork materials
with stable quality can be produced from locally generated soil.

Increasing recognition of the Twister method

Through site visits and workshops, MOC/DOH construction department (especially staffs in charge of
Irrawaddy Division), mechanical department, road research laboratory engineers, etc. government officials,
Japanese companies and foreign companies. Regarding projects, we have received inquiries and requests
from Japanese consultants and Vietnamese companies for the consideration of Twister method.

Challenges to Twister plant operation and quality control

The MOC staff and workers have repeatedly experienced the construction procedures of the Twister
plant assembly, instrumentation wiring, trial operation, and calibration of the measuring instrument, and
have become able to operate the Twister plant independently. However, in order to stably supply high-
quality improvement materials, it is necessary to adjust the on-site composition by changing the material
supply speed according to the design specifications and the condition of the materials used on a daily basis.
Acquiring this know-how requires experience and engineering and takes time.

Challenges to reduce construction costs

The budget for the project is limited, and MOC's biggest concerns are the reduction of construction costs
and the unit construction cost of the Twister method. Their concern is how to lower the construction unit
price. The unit price for local construction of this method is greatly affected by site construction conditions
such as schedule management for procurement of materials and equipment, appropriate placement and
proficiency of workers, placement of general-purpose machines, and failure frequency. The construction
cost is greatly affected by the design policy adopted in the project. For example, if the achievements of the
road technology project completed in Bogalay district in 2015 is adopted for the mixed design of the
improvement material used for the subgrade, we were able to reduce the material cost about 1/5 and the
construction cost for the subgrade alone will be 40% or more.

At Workshop 2, the results of on-site construction will be shared with MOC/DOH, and the following
three initiatives will be implemented in the ongoing construction (after February 2020) to reduce the
construction costs.

(1) In order to realize a road design/ construction standard (simple mix design using economical and
readily available materials) that meets the actual situation, the construction has to be divided into
few sections with different road structures and mixing combinations are tested.

(2) Procure materials and equipment in a timely manner to improve productivity (implement PDCA)).

(3) Improve the know-how/ proficiency of Twister plant operation staff (utilization of OJT/manuals).

4.2.2. Issues and solution policy

MOC/DOH plans to continue Twister operation at the Bogalay site after the coup d’e’tat on 1% February 2021.

The farmland leased by MOC for this construction will continue to be leased even after the end of December
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2019. The Twister plant is still stored and operated in the local leased land. Special Construction Unit #14 has
completed 800 m and 500 m extension of the local road improvement work in April 2021 and March 2022,
respectively. According to local information, it seems that quality control such as field density testing is being
carried out for independent construction work, but some of the methods/procedures are not in compliance with
the manual. In addition, there is a concern that the quality of improved materials produced will further decline
because the stock of impact chains (which greatly affects the quality of improved materials), which is a major
consumable part of the Twister, will be depleted in the future.

As mentioned in 5.2.1 above, in order to make effective use of the Twister method on their own, it is necessary
to work together with the department in charge of MOC/DOH to establish road design/ construction standards
that meet the actual situation, improve construction management, and reduce costs. It is necessary to establish
a practical construction standard and to disseminate the know-how of plant operation to all concerned parties
while continuing to make concrete efforts toward this goal. Engineering knowledge and experience are
necessary to acquire know-how, and it takes time. Therefore, we will build up a customer support system
(service) that provides 1) Twister plant assembly, dismantling and maintenance, 2) quality control of improved
materials, and 3) engineering services.

By implementing specific improvements in ongoing construction and making practical proposals to
MOC/DOH regarding the improvement of road design/ construction management and the reduction of
construction costs, we aim to strengthen our relationship with them, and make Twister method become one of
the standard procedures for soil improvement technology of MOC. However, due to the ongoing political
instability and the unforeseen future of the local construction market, we decided to withdraw from Myanmar
in October 2022.

4.3. Prediction/ Evaluation of Environmental and Social Considerations, and creation of Mitigation Measures

Since the “Japan International Cooperation Agency Guidelines for Environmental and Social
Considerations (April 2010)" classified as Category B because it does not fall into any of the large road sectors
listed above, the undesirable effects on the environment are not considered to be significant, and it does not fall
into any of the sensitive characteristics or sensitive areas listed in the same guidelines. So, that is applied in this
project, MOC was taking into considerations on (1) environmental impact assessment, and (2) land acquisition/
resettlement regarding environmental and social considerations in the demonstration project. MOC to confirm
appropriate compensation and countermeasures are being implemented for affected residents.

JDC staffs were stationed on-site from the delivery of Twister plant until the completion of the actual
construction work, and monitoring the environment around the site in accordance with the Environmental and
Social Consideration Implementation Plan while holding close discussions with MOC staffs.

Table 5. Environmental and Social Consideration Implementation Plan

Environmental and Social Specific Mitigation Measures, etc.
Considerations Items to Check (Confirm the implementation status from the Person
Classification Items In Charger at the MOC Site)
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Permission, Explanation to | Explain the ¢ Organizing construction briefing (explaining
Explanation the local construction construction plans to local residents, exchanging
stakeholders implementation opinions, and reflecting them in the plans).
plan to the e Explaining land lease plans to landowners.
community
(affected
residents)
Pollution Water quality | Pollution of water |e There is no outflow of turbid water to the surrounding
Countermeasures quality such as paddy fields or residential areas because the paddy fields
downstream water were excavated.
areas and e Basically, the only water generated at the site is rainwater,
groundwater due therefore there is no impact on the surrounding area.
to sediment runoff
from construction
sites and leased
land sites
Natural Water stream | Effects of ¢ Although the entire construction site is along the
Environment excavation on Irrawaddy River, but the excavation is shallow
groundwater (approximately 1.5 m), so it does not affect the flow of
stream groundwater.
Terrain/ . . i i i
Risk of landslide The excavation depth of the borrow pit (paddy field) is
geology . restricted to about 1.5 m to reduce the landslide
due to excavation . .
The road improvement work is a low embankment of
and embankment -
75 cm, and no arc slip is assumed.
Social Resettlement A iteland | Confirmation of affected residents.
Environment (leased land) leggo}? Hatelahe e Implementation of census.
. e Creation of compensation policy.
compensation i ;
(crop e Agreement on compensation policy (land lease
compensation) to agreemept). )
landlords e (Calculation and payment of compensation (payment
based on land lease agreement).
Working Th ” e The Twister plant is equipped with safety equipment
environment ¢ working that satisfies the Japanese safety standards.
environment of the . .
workers complies Based on the operation manual, our engineers conduct
. OJT for MOC staff (staff/workers)
wit the laws of the C . K tob ed directly by th
country concerned onstruction wor to oe carrie out directly by the
MOC construction unit
Others Impact during | Mitigation e Separate and secure the location of the plant that

construction | measures for generates noise and vibration from the residential area.
noise, vibration, e Observance of working hours (0800 — 1800)
turbid water, and  |e Embankment installation to prevent turbid water
dust outflow.
e Regular watering on community roads shared with
local residents as a countermeasure against dust.
Monitoring MOC monitoring |e During the construction period, the MOC staff will be
system stationed on-site lodgings and respond promptly in case

of emergency.
MOC’s Bogalay office staff will monitor the plant
regularly during the suspension period.
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In addition, some of the MOC staff were permanently stationed in a temporary house in a residential
community adjacent to the construction site during the construction period, so that they were able to respond to
emergencies at any time.

The leased land used by MOC as plant yard and borrow pits, as well as the road to adjacent villages that
MOC has widened and maintained in common for construction work, is managed in an orderly manner. If dust
is generated, water is regularly sprinkled on the surface of dried roads using a sprinkler truck. During the
construction period, no complaints were heard from neighboring residents or landlords, either directly or
through interview with MOC. It is shown that the relationship between MOC and neighboring residents is good.
The MOC office and material storage area on the leased land are temporarily occupied as school facilities during
the rainy season.

Chapter 5  Business Development Plan After Project Implementation
5.1. Business Purpose and Goals

5.1.1.  Expected Outcomes through Business (Contribution to Social and Economic Development of Target
Country/ Regions/ Cities)

[Myanmar]

In this pilot project, it was demonstrated that in areas where it is difficult to obtain high-quality soil materials,
the Twister method can be applied to effectively utilize the locally-generated soil (cohesive soil with a high-
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water content) to produce a large amount of improved material with stable quality. Twister method is cost-
effective for large-scale earthwork projects such as "JICA/ ADB Bago-Kyaito Expressway Construction in
Myanmar" which budget was approved by the National Cabinet in July 2020 and "JICA Yangon Outer Ring
Expressway Construction" which currently under consideration. Cost reduction and shortening of construction
work period can be achieved with the implementation of Twister method.

[Bangladesh]

After the coup d'état on 1% February 2021, we are making technical proposals in conjunction with the Twister
method as a technology for effective use of locally-generated soil for JICA/ODA's Matarbari Port development
project in Bangladesh, to Japanese consultants and Japanese construction companies. In particular, there are
more than 1 million m* of poor soil is locally-generated in the construction of the access road to Matarbari Port
(from Matarbari Port to National Highway No.l (N1)). This reduces the number of dump trucks and
transportation distance, not only lowering costs but also greatly contributing to reducing fuel consumption,
exhaust gas emissions, dust, and other environmental impacts. In addition, embankment of about 3.4 million m?
is planned for a 24-km long road improvement project at 5 major bottleneck sections to alleviate traffic
congestion between Chittagong and Chakaria on National Highway No.1 (N1), which is one of the options for
cost reduction. Our construction method can be expected to make effective use of locally-generated soil. In
addition, regarding the effective use of construction-generated soil in the shield construction of the Dhaka MRT,
we will examine the effects of using the Twister method and expand the scope of application of this method.

ASEAN countries are expected to develop transportation systems, infrastructure in the information field, and
energy infrastructure. Not only Bangladesh, which is located in the Ganges/ Bengal Delta, but also Thailand
which located in the Chao Phraya Delta, and the Cambodia and Vietnam in Mekong Delta, we can effectively
use locally procured materials with our soil improvement technology for infrastructure development such as
roads, railways, and flood control. We also aim to implement the horizontal development of the Bangladeshi
business model in the country.

5.1.2.  Outcomes Expected through Business (Business Aspect)
[Myanmar]

Large-scale earthwork projects such as the JICA/ADB Bago-Kyaito Expressway Project in Myanmar and the
JICA Yangon Outer Ring Expressway Project under consideration, both projects require more than 10 million
m® of embankment for the entire project. Among them, the amount of effective use of locally generated soil is
assumed to be 1 million m* or more (construction cost of 3 billion JPY). While collaborating with local and
Japanese companies, we will continue to receive construction orders in this field where the Twister method can
be applied, and aim to be the topmost No.1 earthwork specialist in Myanmar by developing business in general
earthwork in the medium to long term.

[Bangladesh]

In the construction of the access road to Matarbari Port (currently bidding and under technical review by the
client, RHD), more than 1 million m? of locally-generated soil is expected to be effectively utilized on-site. The
application of the construction method is described in the tender documents (specs). The amount of improved
soil that utilizes poor soil is enormous, and we are working in cooperation with local companies to receive
orders from the main contractor for construction in this field (sales of 3 billion yen, assuming 6 sets of imported
plant equipment). be. With this project as a foothold, we aim to receive orders for similar projects in Bangladesh,
stabilizing local business earnings, and expanding the scope of our efforts to general earthwork, and aim to be
the topmost No.l earthwork specialist in Bangladesh by developing business in general earthwork in the
medium to long term.
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5.2. Business Development Plan
5.2.1. Business Overview
[Myanmar]

(1) At this time, we have not been able to identify the local political/ economic risks, so for the time being
we will not accept orders for construction work as the prime contractor. Looking for the next
development while accumulating experience.

(2) To disseminate Twister technology for construction orders, presentations (including demonstrations)
will be made to Myanmar government agencies, local consultants and contractors. The construction
work will be carried out by a local partner company (a member of the local Twister Method
Association). To disseminate technology to local companies and improve their know-how, we will
combine OJT at sites in Japan and dispatch our technical personnel to the sites to provide direct
individual guidance.

[Bangladesh]

Of the Matarbari Port access road construction currently underway (bidding deadline is 15" November 2022),
we have completed support for estimates and construction plans, etc. for all prime contractor candidates for the
part that effectively utilizes locally-generated soil. We will continue business operation aimed at receiving
subcontract orders. The entire construction is scheduled to start in September 2023, and assuming that the
construction of our part will start in 2024, we will procure/ transport the Twister plant equipment, local
construction system, local partners, and preparatory work, such as staff training programs, is currently underway.

Since this project will effectively utilize more than 100 m* of poor soil and will take a long construction
period of about two years, it will serve as a showcase for appealing the Twister method to government officials
and construction-related companies not only in Bangladesh but also in neighboring countries. Besides, we are
planning to establish and expand the Twister Method Association with participation of local companies. While
aiming to receive orders for ODA/ODA projects, we will also provide Twister plant leasing and engineering
services to local companies.

5.2.2. Business Target
[Myanmar]

We aim to promote the effective use of locally-generated soil in large-scale earthwork (private sector) for the
construction of airports, industrial parks, etc. other than road embankment (Ministry of Construction/ Ministry
of Construction), construction of river embankments as flood control measures (Ministry of Agriculture,
Livestock and Irrigation)/ Ministry of Agriculture, Livestock and Irrigation), railway infrastructure
improvement (Ministry of Transport and Communications/ Ministry of Transport and Communications).

[Bangladesh]

We aim to promote the effective use of locally-generated soil in large-scale earthwork such as road
embankment (Roads & Highways Department), and construction of river embankments (Ministry of Water
Resources), embankment of depot for Dhaka Metro Construction (Dhaka Mass Transit Company Limited),
development of industrial parks, etc. (Bangladesh Economic Zones Authority).

5.2.3. Business Implementation System

[Myanmar]
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Business Model

Main/ Prime Contractor

Subcontract Work Construction Contract

JDC/ IDC Local Subsidiary/ Service Delivery Twister Method Association

>

JV with Local Companies (Member Companies)

Basically, we are not work as a prime contractor for the time being, but as a specialist with technology for
effective utilization of locally-generated soil. We will build a business model to provide engineering services
related to soil improvement and lease of Twister equipment to subcontractors of Myanmar private and Japanese
companies, and local construction method association members.

[Bangladesh]

Business Model

Main/ Prime Contractor

Subcontract Work Construction Contract

JDC/ JDC Local Subsidiary/ Service Delivery > Twister Method Association

JV with Local Companies (Member Companies)

(1) Since we have not yet identified the risks involved in doing business in Bangladesh, we will not accept
orders for construction as the prime contractor for JICA and ODA projects for the time being, but will
devote ourselves to subcontracting as a specialist in earthworks. While accumulating experience in our
specialty field, we will explore the next development of business operation.

(2) A Twister Method Association consists of our company, a local company (partner), a joint venture
(local subsidiary), will be established with centered on local companies. Member companies of the
Twister Method Association shall conduct their own business operation to assist in domestic promotion
of Twister method. On the other hand, the association aims to improve the engineering and construction
capabilities of member companies and maintain the competitiveness of Twister method against other
companies' technologies. The company and its local subsidiary receive orders for ODA project
construction shall provide equipment lease and engineering services to member companies. The above
business model will be updated through the construction of the Matarbari Port Access Road.

5.2.4. Business Development Schedule

[Myanmar]
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We have decided to withdraw from Myanmar at the end of October 2022 due to extremely low possibility of
resuming local business. When the political and security situation settles down and local business development
is planned, the implementation details and schedule are as follows.

B Continuous technical support for MOC/DOH construction (to establish road design/ construction standards
(proper mix design using economical and easy-procured materials) that meet the actual situation, as agreed
by MOC/DOH in Workshop 2). In addition, we will cooperate in examining different road structures and
mixing combinations, and conducting field density tests on separated construction sections. We will work
together with MOC/DOH in establishing road design/ construction standards based on logical traffic
volume predictions. The Twister method strive to become one of the standard procedures for MOC/DOH
in soil improvement technology (within 3 years after resumption).

B Utilizing the results of this project and MOC/DOH ongoing construction, we will build a local construction
system by establishing Twister Method Association centered on partners who carry out construction locally
while conducting business operation to local and Japanese companies (within 3 years after resumption).

B Subcontract orders for large-scale earthwork for new infrastructure development projects such as roads to
which the Twister method can be applied (within 5 years after resumption). The immediate target is the
JICA/ADB Bago-Kyaito Expressway Construction Project with a total length of approximately 65 km, and
the JICA Yangon Outer Ring Expressway Construction Project (Phase 1), which is currently under
consideration, for a 60 km construction project that utilizes locally-generated soil.

[Bangladesh]

The future schedule for the service business that involved in Matarbari Port Access Road construction and
Twister Plant leasing/ engineering is as follows.

(1) Matarbari Port Access Road Construction
- Bid deadline: 15" November 2022 (currently under bidding evaluation)
* Scheduled start of overall construction: September 2023

* Local structure: Establishment of JDC local subsidiary in April 2022/ decision to open JDC Bangladesh
branch in November 2022, opening of local office in June 2022, and preparations for bidding and
construction work in cooperation with JDC head office.

* Procurement of Twister plant equipment: New production of 3 out of 6 required units have been decided
and ordered (construction period 1 year)

* Discovery of local partners/collaborators and training of on-site staff (OJT in Japan); A memorandum
of understanding has been signed with one local partner. It is expected that the partner and JDC local staff
will perform OJT in a Twister-related project in Japan for about three months in 2023. Searching for local
partners and collaborators is ongoing.

(2) Twister plant leasing/engineering service business

* Project preparation period: Approximately two years from September 2024 to September 2026 during
the Matarbari Port Access Road construction period

+ Establishment of Twister Method Association: Recruitment of members will begin around June 2025.

+ Commencement of service: Scheduled for September 2026, Twister plant leasing (utilizing equipment
used in Matarbari Port Access Road construction) and engineering services will be started for members of
the Twister Method Association.
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5.2.5. Investment Plan and Financial Plan

Non-Disclosure due to confidential corporate information

5.2.6. Competitive Situation
[Myanmar]

The road technology improvement project in disaster-prone areas of Myanmar, two soil improvement
technologies (1) stabilizer construction method (soil improvement in-situ) and (2) fixed plant (manufactured by
Nakayama Iron Works) is being carried out. In the delta areas (such as the Irrawaddy region) where it is difficult
to obtain good quality soil and crushed stone, it has been demonstrated that the production of road materials
using locally-generated materials is extremely beneficial. On the other hand, specific improvement tasks for
shortening the construction period, reducing costs, and improving quality were also clarified.

(1) A construction method that can be supplied in large quantities to shorten the construction period.

(2) A construction method that can cope with most of the soil generated on-site, which is cohesive soil with
high water content.

(3) A construction method that enables a stable supply of high-quality materials

Our company's Rotary Crushing and Mixing (Twister) method can be applied to a wide range of materials from
high water content cohesive soil to soft rock, and is the only soil improvement technology in Japan that satisfies
the above issues. Twister method can evenly stir and mix cohesive soil with a high-water content ratio, which
is difficult to be applied with the mixing method of other companies. It is can reduce the time and effort required
to lower the water content ratio, compared to sun-drying method. In addition, since it is possible to make
effective use of poor soil, which has conventionally been disposed of as waste, it is possible to contribute to the
reduction of construction costs and the impact on the surrounding environment.

[Bangladesh]

In the construction of the Matarbari Port Access Road, the poor soil (cohesive soil with a high water content
characteristic of the delta area) generated on site will basically be improved and reused. Since the amount of
soil is enormous, more than 1 million m?, it is necessary to produce a large amount of high-quality improvement
material with uniform quality, and the construction method is stipulated in the specifications as "Rotary
Crushing and Mixing method or equivalent method". Our company's "Rotary Crushing and Mixing (Twister)
method" can be applied to a wide range of materials, from high water content cohesive soil to soft rock. In
Bangladesh, there seems to be no competing technology that satisfies the construction conditions of this time.

5.2.7. Business Development Issues and Solution Policies
[Myanmar]

(1) By implementing specific improvements in ongoing construction and making practical proposals to
MOC/DOH regarding the improvement of road design/construction management and the reduction of
construction costs, we aim to strengthen our relationship with them, and the Twister method is used to
improve MOC's soil. We planned to develop the business by making it one of the standard technical
procedures and by creating a foothold for large-scale earthwork projects of ODA, but the political situation
is still unstable and the future local construction market is unforeseen.
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(2) Our overseas business base is only Singapore. Since Myanmar will be the first overseas country to develop
the Twister method business, therefore securing orders, and securing, nurturing and managing local human
resources and partners are the issues.

(3) In Myanmar, legislation is being developed for the protection of intellectual property other than trademark
rights (PCT: Patent Cooperation Treaty). Hence, intellectual property protection law has not been enacted,
enforced, or operated in Myanmar. For this reason, if we are unable to register our patents in Japan, and
there is a lawsuit regarding intellectual property from a third party (a claim that our company is copying a
third party's technology). The issue is on how to deal with the situation, and discussions will be held with
local consultants and related organizations.

(4) Regarding corporate tax and personal income tax, Myanmar and Japan have not concluded a bilateral tax
treaty. For this reason, there is concern about increased costs due to double taxation in Japan and Myanmar,
thus ensuring profitability is an issue.

[Bangladesh]

(1) This is the first time for the Twister method to be deployed in Bangladesh, and the issue is how to secure
orders and secure, train, and manage local human resources and partners. Firstly, assuming subcontracting
orders for implementation of this method in JICA/ODA’s project, which is Matarbari Port Access Road
construction, the preparation work such as procurement/ transportation of Twister plant equipment, local
construction system, and training programs for local partners and staff will be carried out according to plan.

(2) Responding to the counterfeiting of our patent (Twister method) held by our company in Japan and the
lawsuits from third parties regarding intellectual property (alleging that our company is copying a third
party's technology). However, Bangladesh is not a member of the Patent Cooperation Treaty (PCT), but
there are patents and designs in Bangladesh. Department of Patents, Designs and Trade Marks filed in 2017
and valid until 2033.

(3) Bilateral treaties have been concluded on value-added tax (VAT), advance corporate tax (AIT), personal
income tax, customs duties, etc., but the practical operation system of the tax collector is not clear, and the
process from tax exemption to refund application in unclear. It is complicated and time consuming, and
there are concerns that profitability will deteriorate due to the unexpected tax burden. Collect information
on practical operations from local Japanese government agencies, local Japanese companies and consultants,
and determine specific measures to avoid risks before the commencement of the project.

5.2.8. Assumed Risks in Business Development and Countermeasures
[Myanmar]
(1) Business Risk

B Collection of construction fee: Confirm the details of the contract, especially cancellation clauses, with a
lawyer/ accountant in advance. Credit confirmation is expected to be difficult, but cooperation will be
obtained from related organizations.

B Permits and tariffs for equipment importation and exportation: Obtain permits, etc. from government
agencies with the assistance of MOC.

B Patent infringement of Twister method: File an international patent application in neighboring countries.
We will not sell plant equipment for the time being.

(2) Environmental and Social Risks
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B Safety management: Establish in-house safety management standards and Japanese engineers will provide
OJT training to local employees (education and training of core staff in Japan). In addition, a construction
plan will be prepared in advance and implemented.

B Environmental and social considerations: Implement an environmental assessment plan in advance
regarding the anticipated environmental and social impacts, create and execute mitigation measures and
monitoring plans.

[Bangladesh]
(1) Business Risk

B Collection of construction fee/ sales proceeds: Confirm the details of the contract, especially the
cancellation clause, with a lawyer/ accountant in advance. Credit confirmation is expected to be difficult,
but cooperation will be obtained from related organizations.

B Permits and tariffs for equipment importation and exportation: For the time being, we will work on
JICA/ODA projects to reduce risk while obtaining import and export permits. In addition, we will seek
collaboration with local partners who are familiar with this field.

B Patent infringement of Twister method: Patent pending in Bangladesh and valid until 2033, We will not
sell plant equipment for the time being.

(2) Environmental and Social Risks

B Safety management: Establish in-house safety management standards and Japanese engineers will provide
OJT training to local employees (education and training of core staff in Japan) to ensure thorough
awareness. In addition, a construction plan will be prepared in advance and implemented.

B Environmental and social considerations: Implement an environmental assessment plan in advance
regarding the anticipated environmental and social impacts, create and execute mitigation measures and
monitoring plans.

5.3. Possibility of cooperation with ODA projects
5.3.1. Necessity of collaborative business
[Myanmar]

Large-scale earthwork projects such as the JICA/ADB Bago-Kyaito Expressway Project in Myanmar and the
JICA Yangon Outer Ring Expressway Project under consideration, both of which require more than 10 million
m’ of embankment. The locally-generated soil (cohesive soil with high water content) is estimated to be more
than 1,000,000 m? each. Since it is difficult to obtain high-quality civil engineering materials locally, if locally-
generated materials can be reused as a high-quality substitute (improved soil) using the Twister method, the
number of dump trucks and transport distances can be reduced, resulting in lower costs. It also greatly
contributes to the reduction of environmental impact such as fuel consumption, exhaust gas emission and dust.
Business development using our Twister method is expected to bring significant contribution to both Myanmar
and our company in terms of time, cost and environmental impacts reduction.

[Bangladesh]

In Bangladesh, which is a least developed country, there is a high demand for infrastructure development
such as roads and railway networks, and development with industrial parks, but it is difficult to obtain good
quality civil engineering materials. On the other hand, locally-generated materials (cohesive soil with high water
content) in the Ganges Delta area are effectively utilized as a high-quality substitute (improved soil) by the
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Twister method. In addition, if the soil generated during construction is reused on-site instead of being disposed
off-site, the number of dump trucks and transportation distances can be reduced, which not only lowers costs
but also reduces environmental impact such as fuel consumption, exhaust gas emissions, and dust. Business
development using our Twister method is expected to bring significant contributions between Bangladesh and
our company in terms of time, cost and environmental impacts reduction.

5.3.2.  Assumed Business Scheme
[Myanmar] and [Bangladesh]

Twister plant's equipment costs are high and all the equipment is imported. Since we are lack of experience
in overseas Twister business development and the risk is high, therefore we plan to develop the local business
based on orders for large-scale earthworks with Japanese Yen loans and grant aid, which benefit from tax
exemption, recover funds relatively smoothly, and have a high advertising effect.

5.3.3. Specific Content of the Collaborative Projects
[Myanmar]

Large-scale earthwork projects such as JICA/ADB Bago-Kyaito Expressway Construction in Myanmar with
a total length of 65 km, and the JICA Yangon Outer Ring Expressway Construction (Phase 1) with a total length
of 60 km, which is currently under consideration. The embankment volume for both projects are estimated to
be more than 10 million m?, and the amount of locally-generated soil (cohesive soil with high water content) is
estimated to be more than 1 million m* for each project.

[Bangladesh]

Regarding the Matarbari Port Access Road construction (bid deadline 15" November 2022, technical review
by the client, RHD), there is more than 1 million m® of locally-generated defective soil is targeted to be
effectively used on site, and our company will improve the soil. The use of the technical construction method
(Twister method) and similar methods is described in the tender documents (specs). The amount of improved
soil that utilizes defective soil is enormous, and we are working in collaboration with local companies to receive
orders from the main contractor for construction in this field (contract amount of 3 billion JPY, assuming 6 sets
of imported plant equipment).

In addition, on National Highway No. 1, which is relatively close to the access road construction, about 3.4
million m? of embankment is planned for a road improvement project with a total length of 24 km in 5 major
bottleneck sections to alleviate traffic congestion between Chittagong and Chakaria. Therefore, cost reduction
can be expected by effectively utilizing the locally-generated soil using our construction method.
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SITE PROGRESS - 19™ DECEMBER 2018

Discussion with MOC on site

Paddy field harvesting done

Dry paddy stalk, threshing machine leftover



JDC
テキストボックス
添付2:写真(進捗写真①)


SITE PROGRESS — 2"° JANUARY 2019

MOC machines allocated on site for site clearance

Threshing machine has been removed, only dry paddy stalk leftover.

Earth bunds were erected by excavators to indicate site boundary.




SITE PROGRESS — 2"° JANUARY 2019

Existing access road from riverside to plant yard to be made good by MOC.

Plant Yard

l

Riverside

Existing RC slab and trees along the access from riverside to plant yard to be removed.

Low tide level at riverside will affect the productivity and unloading of equipment.




SITE PROGRESS - 8™ JANUARY 2019

MOC machines allocated on site for site preparation

Site was 80% cleared and graded.

Unwanted soil were stockpiled and to be disposed.




SITE PROGRESS - 8™ JANUARY 2019

Existing access road from riverside to plant yard was widened and made good by MOC.

Existing brick slab was removed; trees obstructing the access to be removed shortly.

Tide level was increased due to heavy rainfall.




SITE PROGRESS - 15™ JANUARY 2019

MOC machines allocated on site for site preparation

Excavators were stockpiling the clay soil to level the plant yard with access road.

All unwanted soil and debris has been removed, the surface has been well graded




SITE PROGRESS - 15™ JANUARY 2019

Existing access road from riverside to plant yard was widened and made good by MOC

Existing access road from riverside to plant yard was widened and made good by MOC

Tide level of the day at Jetty




SITE PROGRESS - 14™ FEBRUARY 2019

Twister tard soil levelling and grading done

Measurement and chalk marking by MOC-JDC

Access from jetty to plant yard made good by MOC Jetty clearance done




SITE PROGRESS - 20™ FEBRUARY 2019

Excavtion of Twister foundation Soil levelling of slab foundation

Laying hardcore for the slab foundation Compaction to be carried out before concreting

Concreting start after formwork erected Part of slabs done concreting and continue for next slab




SITE PROGRESS - 27™ FEBRUARY 2019

Erection of control room in progress (AM) Erection of control room in progress (PM)

Joint measurement and marking of equipment location by JDC-MOC

Soil levelling for MOC site office Slab concreting for JDC site office




SITE PROGRESS - 5™ MARCH 2019

Beginning of test section (23.50km) Construction site information board (23.50km)

Brief information of test section (23.50km) Sectional layout of test section (23.50km)

Control room next to Twister yard (site) Information board on Twister Machine (site)




SITE PROGRESS - 5™ MARCH 2019

MOC site office (left) and JDC site office (right) Exterior of control room

Twister machine yard RC slab completed MOC machines allocated on site for construction

Access from Jetty to plant yard made good by MOC Jetty is well prepared for equipment unloading




SITE PROGRESS - 6™ MARCH 2019

Transloading of equipments (gensets, air compressor, parts of Twister machine) onto the barge at Bogale River

JDC office erection works ongoing

MOC office toilet erection works ongoing Tide of the day (1411hr)




SITE PROGRESS - 7™ MARCH 2019

Site visit by MOC Chief Engineer, U Khin Zaw Cleaning of plant yard for equipment marking works

Unloading of mesh pallet (4 nos)

Unloading of mesh pallet done (4 nos)




SITE PROGRESS - 7™ MARCH 2019

Arrival of 1° barge with 40 ton crawler crane (1235hr)

Plan view of 1° barge with equipments

10 ton Trucks standby at site for transportation Parking of the barge to the nearest shore




SITE PROGRESS - 7™ MARCH 2019

Unloading of BC4 onto the truck

Unloading of generators and air compressor

1°t barge equipments unloading done (1408hr)




SITE PROGRESS - 8™ MARCH 2019

Inspection and stock checking of mesh pallet (4 nos)

Equipments base and footing marking done

Arrival of 2" barge (1230hr) Unloading of materials begin (1437hr)




SITE PROGRESS - 8™ MARCH 2019

BC3 unloaded BC2 unloaded

WSF feeder unloaded APF hopper unloaded

All equipments are transferring to the Twister plant area after unloading works done




SITE PROGRESS - 9™ MARCH 2019

Allocation of Twister equipment parts to respective location

Setting of BC3 stand on particular locations (3 nos)

Adjustment on BC3 stand to stabilize BC3 placement BC3 placement done




SITE PROGRESS - 9™ MARCH 2019

Placement of Twister main body’s lower part in position done

Office erection works ongoing Placement of water tank for offices’ toilet done

40 ton crawler crane awaiting for demobilization due to low tide level




	表紙
	目次
	地図
	略語表
	第1章 要約
	1.1. 要約
	1.2. 事業概要図

	第2章 本事業の背景
	2.1. 本事業の背景
	2.2. 普及対象とする技術、及び開発課題への貢献可能性

	第3章 本事業の概要
	3.1. 本事業の目的及び目標
	3.2. 本事業の実施内容

	第4章 本事業の実施結果
	4.1. 第1 回現地活動
	4.2. 第2 回現地活動
	4.3. 第3 回現地活動
	4.4. 第4 回現地活動
	4.5. 第5 回現地活動（Workshop3 のミャンマー国内準備作業）

	第5章 本事業の総括（実施結果に対する評価）
	5.1. 本事業の成果（対象国・地域・都市への貢献）
	5.2. 本事業の成果（ビジネス面）、及び残課題とその解決方針

	第6章 本事業実施後のビジネス展開の計画
	6.1. ビジネスの目的及び目標
	6.2. ビジネス展開計画
	6.3. ODA 事業との連携可能性

	Summary Report
	Table of Contents
	Map
	List of Abbreviations
	Chapter 1 Summary
	Chapter 2 Project’s Background
	Chapter 3 Project’s Overview
	Chapter 4 Project’s Outcomes (Evaluation of Implementation Outcomes)
	Chapter 5 Business Development Plan After Project Implementation

	添付資料
	添付1　環境チェックリスト
	添付2　進捗写真①




