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ITECZ ) BURF L, BHE, BIEM, SKRE ORI D, BEHIXEZERORE
IZfE-> T, ERICEEBH I, TO®RENL, BUF - BIF - ARFEESOEE - 58
nETH D,

Fio [ENE) B LT HBm AREMIT L s NRREREN & 5,

UEDZ et FhoftiniE X, Eazfi & UTHY. L TWD 2 B0 5,

G OFIEREEIZBNTH, FREFERROEREL LD, 2F 0, #HGFOFIBIZEL

Tk, HF#ES & L CONRFEES, 51281 2BUF - AITOHETH H1TBHER
ELTOANRERS, AEHBETH 5 AREHFT & ARREREARE SN TN D, 72
B, ARFFEERIIFEROBEEEREFICLVEN I, EHIXSFETH D,

DX D I PR A R - FRE T o FI & LT, RS LU L
AUUZBWTHE ST 5, Bl L~ULc B TiE, 52 1 RN 5 eEFE
K& GERE) BH0, ZZTREEND 150 40575 REPITEES N EEN
RETREEEA L 25, BT, TRPITEERTIEFLR. BUsREBERELEL T2,

BUORRITELE., KHHE, ﬁm%EEW&%#amw\ﬁk%%$%%ﬁééﬁﬁw
WO, WOBGR L T, Mk, NERBEREZIRET 2HEATH D,

I D LTI N T b RO DTER S 4, FROEMZ{mEL T < &E
FHoTWND,

(2) BERE

1 NE720 D4 H GDP 2K 6 N FAE—AHTZY D4 H GDP OHREIZFE T,
1990 AR LV BIERRFEZ AT TR, 610, A% LRBERENKET 5 2 &
23, [FAIFD 2020 4F, 2021 FEOTFRUENSEHZ D,

Fo. KT NMFLAEOBHINIIL, NEORGIESHEOHB AR L THEY, £
DIFFHINED Z LM TED, EdiHiE, =7 hr=XB#ETHY | Bk
R0, BB O OHEMNAE L,

U ARERER S T b A0fTE ) (CLAIR REPORT No.233) |, 2002, pp.20-32,i# R [~k
F D ATEAE OB A --# 5 ATE A T2 LT AMEOSEE (226), 2005, pp. 161-170



IS DOMEZ. 1986 DR KBNTB W TER SN TR RFE Y AT LOEA L |
KON A L U7z RA 1 (Rl BE#RAY, 1989 4EET L 0 R 2 Fdf LoD 7= =
EMRERERTH D, o, —EONGRE & EERRE~ORAGZDI L, 2007
1 H, WIO IZIERME L2 & T, & 8 NN AEOESERESZ AEO L S IZ,
SMEN S OEFERESZ NENHEM L, TR IR OEL S It LT,

# 91, NEICHTOIMRAE LD LDTH D,

£ 6 NrFLE—AbHI-YDAEB GDP Ot =7 N+ FLEDOE SN
(US k) (fUS k)
3500 2000
3000
1500 —
2500
2000 1000 | [] || s
m i NKE
1500
mEGIK
1000 500 — —
500 A I |
0 T T T T ]
o+m W W W N W -8 N
E &§ 8 & 5 & 8 R
-500
Hi#fL: IMF “The World Economic Outlook” Hidf: JETRO AR — L —
= 8 N FLEDEEREZAGE
(fEUS Fv)
800
700
600
500
400
300
200 -+
100
0 -
[ Do ) ) Do Do Do Do [ [ [
(=} (=} (=] (=] [=3 (=] (=} (=} (=) (=) (=)
S 23S I EERL R B
Hi: JETRO 7R — At
£ 9 R+FLEOHER
No. IEH ‘ AR
HEKIEHR
1 | mfE 3275 9,241 ‘¥ FFa A—FL
2 | AE(Q015 KA #19,340 75 A
3 | =D avat
4 | RBfE XU GBEAN) #986%. T 53 /U ERNE
5 |88 ~N T LGE
6 | RH L2, BNV o IAXAZHh




No. IEH AE
BRI
1 | Bk e EEAFE
2 | THE Fxr e XA 7T UEFEER

" LPESE (ME—DBIEBU)
i WE STy T7— - Fa Bk
4 |[EHE —BEhl (E#% 500 4)

(1) B/ Z=x=v - RT7v-Tw7

5 |BA () WEHNI 77 he Co - 1o
=%
1 | ¥ EMOKESE, SR, BT

2 |GDP (2015 4F)

% 1,988 f& US Kb

8 |EHEHEG A

3 |1 A¥%7=v GDP (20154) |2,171 US kv

4 | BRFRESE (2015 4) 6.68%

5 |l LAE (2015 4) 0.63%

6 | KRFEE (20154) 231%
(1) it

= 1,621.1 & US KV (tEFERE 7.9%H5)

7 |EZ% (2015 4) @) A
1,656.5 8 US F/v GRIRlEER 12.0%89)
(1) # it

e eEan - [EEDSh, RS, PC - EFHES -
FIEBEL. B, BRI - [FIE0 65
(2) @A

11

(GRAJ%H. 2015 4E)

BEMERAR - RS, PC - B T-Ha - R
o EEas - [AEDSh, AAi, ERHNSE
(1) it
5 KE, PE, BA, HE, &5
9 |EAHMHFEHE Q) BiA
WE, wE, AR, 815 24
10 |BE 2 (Dong)
SRE D D OBEE Fik

227.6 {8 F/v

Hih: ABER— L=

(3) [REH

WO 2 FEHHOKIR « BkE, £ 10, £ 11 FELRKRET—ZI, N/ A
i, m—F I iRt ERT,

L, AGITIEKIRD T30 BERNER D WO A - RETH 5, B
FRE B, 2R 144 B 8275 CTH 5~10 H/ARREE L/NBERAZ W, BAE & D &
AT B R E AR 16°C & B,

FEBIE, FRZE U CTEIR T, 5 - WENHEERBE L A—RETH D,
Wi e bz, FEROBRIZE 2 2%IE OKR) CRM B EIIEAE LY bESMET
b%, Zof, NEOHHIL, ®mEICALET L8 (£ Ty M. T by Mk
L) BHHN, MLT, EEFEOHIR, FMEBECERTHD,
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N AT R"—FI o
Hi#f : CLIMATE-DATA.ORG
2 FEHTORE - BKE

R 10 FERRET—F U/ A4TH)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

T R

C) 20.0 | 205 232 | 27.6 31.9 332 | 327 | 321 309 | 28.9 25.6 | 22.1
S[Z A /:‘~‘J]EIIL
41?5)\{ 16.6 174 | 202 | 24.1 27.6 294 | 29.1 28.8 27.5 25.2 21.7 18.5
=N sl
W{(%Cﬂ)(m 13.3 14.4 17.2 20.6 | 234 | 256 | 255 255 242 | 215 17.8 14.9

ok B
(f:rnjj)?) 16.0 | 30.0 | 37.0 87.0 | 196.0 | 240.0 | 312.0 | 338.0 | 252.0 | 116.0 | 40.0 | 20.0
555 H
[SEFF&HEE; % 8 12.1 15.1 11.5 15.6 15.5 17.8 17.5 11.4 9.5 4.6 5

FHERE 1,684 mm ERFERBEL 1436 B

H 88 : CLIMATE-DATA.ORG 3 & O} WeatherOnline & ¥ . JICA M7 HfRE

£ 11 EELGRRT—4F (R—F22mM)

A Jan Feb Mar | Apr | May Jun Jul Aug Sep Oct Nov | Dec
%ﬁéﬁ 313 | 325 | 335 | 347 | 33.1 | 31.6 | 309 31 309 | 30.8 | 304 | 303
$?§?E 26.1 | 27.1 | 284 | 295 | 28.7 | 27.7 | 273 | 274 | 27.1 27 26.6 | 25.9
%1%5\?% 21.0 | 21.7 | 233 | 244 | 244 | 239 | 238 | 23.8 | 233 | 233 | 22.8 | 21.6
(fijjﬂi) 13 2 10 50 212 298 289 266 318 259 109 42
Kéiﬁﬁiﬁ 2 1.5 32 5.6 157 | 182 | 21.5 | 184 | 19.2 | 21.1 11 59

EHERE 1,868 mm EREMFFRELR 1433 8

Higt : CLIMATE-DATA.ORG 35 J T8 WeatherOnline J2 ¥ . JICA A
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1—2 N&RE - EONRIFICH TSR FEE
1—2—1 RNI+FLEOEHHIEE TKEREDERIK

(1) ANOEHEE LML

1990 FARLARE, TUH 7R Wk
£ L (2015 4EREEOHRH
N 34%, #Bi N H OHIINER 4%/
) BFENTERY , Z2OAOHHE
&L CRAI R R REN A T T
WD,

F 121%, 1995 M5 2049 4
FCOANOHER A | 2 #B T,
MEH E VWK TRLED
DTH B 72E, 2015 FLIKEIT
HeFHME L 72 o TS, ZDOFEITE
D, A5k, NAICE-TET E
FTHEHA ORI L TS Z &
MM D,

£ 12 RrFLEOANOHETFH

[SPN]

NG

120,000

100,000

80,000

60,000

40,000

20,000

22,
108,707

44,787

AR

63,920
— ] 393 5] 5] 393 5] 5] 53 [S] 5] 53
N4 (=3 =3 (=3 (=3 k=3 f=3 (=3 =3 f=3 (=] (=3
Nl (=3 f=3 _ — —_ [N 1353 w W B S
w (=] w (=] w o £ o e o £ o

: Population Projections for VIETNAM 2009-2049

WIZ, REOERONA KR OEHARR (=8 m AB/FHAR) 27 (M 33H]),
ANABBETIE, N AT, F—F I VliBdk&EATTWD, #HTARETIE, N/ A
M, m—F I, o, o 7 x o, By b—HoBEERICNA T, 77>
=V, BEVAFUE, NI T T RRE D RETELOWIE - BUCE I &

LTWa,

H 3 FEOAASIUHHALOE

(2) BKLEBERE

# 13 AT AETEE LTS TABAMGR 5o & 5o, Biliics g 5%
72 K ALBR M 2% D FEZR 13 2004 4R 5 BRI KU TV B3, 2016 4EBILE. 34 T DAL

2 Ministry of Planning and Investment General Statistics Office: “Population Projections for VIETNAM 2009-2049”,

Hanoi, 2011

3 NG T N LD FAKESN Ll o#ha ), FAGERZE5. Vol.53 No.647, 2016, pp. 30-33
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PR S _ENCIZH Y . 86.5 1 m3/H DGR 1 Z2H L T\DH, N M AdRE
& BJHEO— AN Y72 D DG AKRFEAREEZ 0.2m3/H & L, #lEA BRI 30 T ADG
KFEAERITH LT, 1HAKRERZK) 13% EFH LT 5,

L7zmd> T, BUR, VEKER R SEEICRE L TWD & Eblic, S%OEEN
R NS B EER O R RIXE Y — BRI T2 2 ERB 2 6D,

¥, NEO FAKEEMORE LB, FARLBEORBUZ DV CTHIRE R — 11257
#H L7,

£ 13 AFLETEBL TN FAELERSE—E

No. JIESC R #h £ BIREE | BRETRE K+—
I ETYENZ NI A — 2005 3,700 JICA
2 | FavInNyy N A = 2005 2,500 JICA
3 |dexrmr N A — 2009 41,000 JICA
4 |4 =ryV— N A = 2012 200,000 KM
5 |dh—H2A N A — 2014 22,800 FH
6 | A~ N A = 2016 13,300 JICA
7 |erozo F—F I — 2009 141,000 JICA
8 |EvTURT wR=5" I ¥ = 2008 30,000 ~LF—
9 | Ty = R—F I — 2009 15,000 =Sl
10 | B4 RA B=I¥ = 2007 10,000 R
11 | A FxA oNT L U=y 2007 3,500 WB
12 | ~Hqv =P gy =y 2009 7,000 WB
13 | Az T4 T 4T 2015 5,000 JICA
14 |V 7 T 2013 50,000 KA
15 |7 7a— J 7 a— T 2014 3,700
16 |7—uvs S — 2006 36,400 WB
17 | Iy ) — 2006 11,600 WB
18 | VoFy ) = 2006 15,900 WB
19 |ART 74> e — 2006 36,400 WB
20 | BT A7 A — 2015 20,000 WB
21 | #Z > b 25k LRV 2006 7,400 Tr~—27
2 |7xv~bvr | Txrr~boy 25 2006 8,500 | Fr~—7
23 | A Xp v INA R INA R 2013 13,000 N4
24 | by¥UEYF v oEy b Er R4 2013 17,650 JICA
25 | Ry = Ny = Ny = 2013 17,500 FA>
26 | by —V hy—Y Ny Jg=v 2015 33,000 =Sl
27 | RNy Y Ny 7 Ny g 2010 10,000| > ~—7
28 | Ry r=v Ry AA Iy ey 2014 10,000 WB
29 [ ~% 1o J4=ay (AP % 2014 14,000 WB
30 |[f=%vF v > =xF¥ HART 2014 40,000 WB
31 | #y T Fxh Trroy =r by TV 2012 5,000
32 | AA—A— 77— — INF A 2015 2,500
33 | Havy PN BAIRT 2015 4,000
34 | VI Frr JIFx I T 2013 13,200 KA
WES 864,550

it TR ADTKERE & FaroBEm] Lb

(3) BEBEREEHOEM

AENITHAE K 150 T O BB &9 3,500 HHEDONA 7 BMEE SR TV 5D &k
SNTNWD (R FLEA LX),

F 14 BIHE (4 fWE -2 W) OEERROWHR IC. ~EWNICKIT2AEE 4
WL, 2 #We) OEEERAERT, o, £ 15 1. HEHEOAEALE (EHERE
No.1168/QD-TTg 5/2014) % /~¥, 4AEmHIX, 10 HHAAFRECHRE L T\ 523, il
MICIX, 22 T (2020 ), 46 T & BRI ST 53 ETH 5.

2020 - F TIZiE, BEHELRA BEIL 320 T7~350 i, 731 713 3,600 TH & AL
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TS ((NhTFLZA LK),

* 14 BEE GRE-2HKRE) OEESHOHER

(HA7 1,000 &)

e
2010 2012 2013 2014
HFE
Assembled automobiles
o 112.3 86.9 101.1 134.0
(FE7 H BhHL)
Assembled motorbike
L 3,506.6 3,634.5 3,662.3 3,488.8
(LS. i ET)

Hi#tt : Industry, Investment and Construction, Statistical Year book of Vietnam 2015, General Statistics of Vietnam

= 15 HERE NRO2SEFTORN M LEHHEEERERKR RV 2035 FEFTOED 3 V]

(a) FAFEM BIZ

N AABHEE S EEEEAEHEL, BHPEMNOH D EMICETA2ENTREEA RN L, Wl
B AL, thOEEORBEELRET 2B AEAIH L, HHRAOHBIEAER Y N T —27 (2B 25 - £
BRDOY T TA XY= DIE S 1 EED D,

(b) B4R B A%
—ENEERK
+20204F DAEERH : £227,5005,
ZOHB, 9NED FTORMENI114,000/5, 10AFED LLEDONZAHHI14,2000, b T v 7 BK
97,9607 ., FFERE M A31,34078,
+20254FE DAEERH : £466,4005,
OB, ONED T TOFRMENK237,9005 ., 10AF D LI EO SZANRHKI29,1000,. N T v 7 K
197,000R ., FFERE 32,4001,
+2035 FEOAFEEE £ 1,631,400 A,
Db, 9 AFEN FTORERHHEINK 852,600 B, 10 AFED LI LD SZANEK 84,400 B, FT v 7 3K
587,900 & . FFERELIS 6,500 B,

Hi# : No. 1168/QD -TTg 5/2014 4£ 7 A 16 H, EHIE 12025 F£F TOX b J A H BB E LS RS K
N2035FEFETHOE Y a ] (FagR JETRO X b AFHEAT 2014)

ZOX IR, FAGEEHO 00 THEERIT, B SA DN EHARS L OED

IZDTeo> TIRWHIN D T2, BRTTER O A AP 2 Fe A S, #a B O 2 73 < &
b5, BEEEERROEINE, ZORBERE L, o, #ATTEICBITL T
HEFENFOER 2 S DICBEN ST ER E 725 & THETEX S,

Fio. BHHERAEEOHEMT, EREE~OAMOBEMAEEK L, 1ERDOER
WEY) DA RN DR L7720 | BIEFHIERRE STV THZENBIHND,

AARICBWT, AEERABROBN, £/2, BilEWEOREMNE & HITEBEA~D
ARARE LM LTz, EORER, EREEY CTh D~ v R— L E~OAM LI L,
flix OMBENEAE LT, TOOLEON, SV R—LENN-OEX, BELIIEET
ZEThb,

1—2—2 TKEEBREMOIERE - MEDTRIZH S FE

T AEREOR AR EITH U, ~EBUF IR 0 T AGE R F 3561 ié%%%ﬂof“
Do LinL7ed b, BIMBORFBILREEES., TNAKEBIRE ~DOE T U 7inbid, BIE K
FIC FAGEEF I S Tn 5, Tmﬁﬁﬁﬁﬁﬂ&@ioﬁTﬁA%@szé_
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EMHERINTZ, FT2. ZNHOAREAN, ZBEHSCERICEND & &bz, 2F
REMEOWFIZH 72> TR Y, RFENRBEREZREITETND I 2R L,

(1) TUR—ILEDHEE. MEEDRIKRRE

v/ﬁ—wﬁiﬁﬁ% KEE NS ORHE, T Y R L DEE, REEFREICLD
2V w7 BDNEDEEICHEAR T T T 2 EOREENBELL TS (BE 28
FOEHE 3),

IHIZ, RINOBIZLY, ERNWAKERDZET, v U A—VERFEL LRV
%ﬂfbii%@%t?UVﬁ’i@%ﬁbt(H1&>:ﬂ%i fik LV VB B EREE D
HC, B RE oM RE 2 A Lo~ o R — L ENMEH SN TV RWnWZ ERFIRNTHY |
A/%ﬁ?ﬁ\E%lﬁ@®ﬁ@@@l$%%$éﬁfwé(A/%Tm%m7mv
=7 MEBFTOE®R) . Ledio> T, LERERIMZ., ERHHIC K DR R K T
KRIBRFRIEDBEL CWDH EEETE D,

(2) 2UoR—ILAEDMERE, IEDIRINERRE

R RMNFATIEFRKEHDOY U FA—ME, BIGIT60ay 7 ) — R MIThHY | 2Dl

TIFHEBICRENTar 7 ) — MEANGRAEEZTTIT O oo, EREAHMIES, &8
T2 OB EN L WETT T, KB S 2 L, HaSfE~ BB
D

Fo, BB Tar 7 V= F2EATLHIERTIEIC L D~ U AR—/L Ol i
B Z L IS OBRF R MLETH HT-, ERBEICRIZL L, I%%%@%
THREICEEINLTLE D,

(8) TKREEBRDFRMLEREE

BED TAGEE B O 78Tl FORMZEEE LT, BROBENFEHED I
72> T B,

HEE TyRIE, FRHTE O AZ@EIHANHI O 72 D P 248 0 Hde D TH H 28, #idhicixd
TIZE L OHEGEMRH Y | %h%%ﬁfét 2, METIRERKE LS kD, 2Ok
X, TUKEE AT AR % OMERFE PR % R

é%ﬂ\AFTA@m@iﬁ@%ﬁf\mm#%<\%$%ﬁmﬁ%%fﬁmm$-
Bl O AERGRE AN 2, FAREFBADBREEE L 20070, 207 ) —
DOFKEEENERESTH L, NEOPBIZE VMAENMET L, WEICZIHASZ &N
TEPHEIEE S, ZHICED, FENICEMRAVIAT Z & THEKMREN E X,
kﬁﬁ&ﬁﬁi$%§L&ﬁﬁE®%k@ﬁﬁ@%#%é¢é(I5)

ZOXORERAHB L L, BMBUMEEECRRGT 2 L2 o MEL RIRE A~
@%@I%@%IK%PT\ﬁ%ﬁ@ﬁK%T\W%ﬁﬁ%ﬁthKLa%gﬁ@
BHZHmFI LTS
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& 16 TKEEREMOTESG

TKEEBEM

MR

< U=V E

SR, BEE, XY v TR RAKICEDERBREDY A7 A TEY

ARHEEWEL D L EDOZHIT D 2 REFF R 72 0 TH IR i3 dfE

TEMENE WS D TR,

bHRELET D,

< ARV

HIGIT L O7- O T HEOEHIC L 2 @M ENEEL TN D,
VRV D SRR ABETH Y, B TOM TAEICLER D D,

B (51 7)

RIS £ B THAD TTHEMES b B,
RO USSR S 5 71 TR < TR T O

PEE DD,

Hl . v 7 U o S & TICA sEMER

Hi : JICA FiEH Hit - JICA FHE Hi: R2HAF e LD
FE 2 BEfLEE FE 3 BREDRELEE H4 Z0OELEF
ARG T2 & LADFEA L
R - SIS X 0 A ERTER HEEMRIC DR S

e -
2, =S| TR L5 L

High (FER) AATARESRHER [FAE2 7 Y — MEED OB EIHEN R OB &~ = =27 /1), 2012.4, (
HB) JICA PREMER. (A RAATAKERS TTFAKEEEREEEROF51E (R)]) 2002.5

B 5 TKEEBRDEREREA DXL EEHEH
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1—3 XNZE - MwEONRSFICH T HFARE, BEHE., BR GOHEBRET) &
U

1—3—1 BFOTKEZRKTE

TAGEREIZBE 3 o BIBE OB I8 T BURHZ T RBIZ BEE (2025 45, 2050 4)
ZEE Ly (GAKMLERE KSR oo B C R AE OB 2 HE LT,

FAR TKERIEIIE, BAEONEOHERTL 21 % 2 7 FAE i Of 571550,
WMIEHER DS RE TH D, LD > T, BARZEZOIFESNED, ~ENSH LEAN 08
BEBZITo TV D,

(1) 2025 £, 2050 F£IZM@ =T KEZFHE

NEBUFIE, PR - FAGEDBFS & HEET < 12025 4FE TOHH, TEFHICES
T DHEK « FKEDBFIZEET HEIES KT 2050 1T 72 Y 3 o DOEGRY 12O
TEAPE (No. 589 /QD-TTg, April 06th, 2016) & L THAT L7=, HEAKB IO FAKED
NEBSFOFEIX, £ 1TIORTEY Th D,

& 17 NMFLBROHK - TAKEICET SFFHEE BF

= 2020 2025 2050
— R R TE—
%Egg;k/x_fA@ﬁ ExERF 70% | [FlZE 80% | 100%
%‘féé)ﬁ{%ﬁﬁﬁ:i&j‘éﬁﬁﬂiﬁ-@fibfé 15.20% 100%
. Ilé)i@%[ﬁm HLLER DTG K LB R 0% 100%
K V&L EOFRHHLE (£) 20% 100%
JABERe LM M 5 D5 AKULER 100%
(£) °
TREERT D & OB ALEE SR (&) 30-50% | [Fl /2 80% 100%

TGREAR DD B (R~ DR

kIR L) comflms | 207

IR D HAKEEK S AT AOH

R 709 Al /E 809 1000
— R G % | Al % %

FH HLE O EEE RS, B L
B R EROEREIZH T D APEK T | 100%
AT b DB R

I LA E DR L Es ORI I 1

2Rk (BALARHT) OHIE 50%

x ST OB LEICET 5. D

IR 78K DR 80%

PR E BRI B3 5 # 7 o BLHIR T oK

A — B A ASEE - Efixhs | 00

AT OER O AKIEE LB K OV

FlF 10-20%

Higl: No. 589 /QD-TTg, April 06th, 2016
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ZOHT, BUE 10%FRE & W T D A8 HLER DTG KBRS A 2020 121X
15-20%., 2025 F12iE I LA EOF AT HOEIC B W T 50%., V #&REL EOFRHT H.OHESIC
BNTIE20%ETHZEREDHNTNDY,

—F. BRFHEAZES ST OOFETHRITEKRLE 2D L0, ODA R EDR
HIEENOIET L2 2 EPNETH D, FETROBUKIT, 2015 FBIEN D 2025 FFF
TITH N7 US R ke b 51T, 2050 4 F TIZIEK 469 B US RMicE TET 5
TENTHENTNDS, 1995 4EH 5 2009 4% TOHEK « FTAEDOBIFEIC 21 {5 US K
LOTHEPETENTZ Db THRBBEOBMMNEZ 5,

(2) FEHTOHK - TKEICHATEITRI—T>>

12025 fF £ CoH, TEMHIZI T 20K « TABEOIICET 2EEL#H LY
2050 (2T 72 a KRR SCETIE, BT OHEK - TAKEICET 2~ A2 —7
FULBEIELIEARLTEY, 2R - LER - B rTREZRHEK - TRk R
TLAOWFEAZHIEL TWD,

FEH O~ AL =TT AFFRIRTIHEY Th D,

= 18 FEHHOHK - FTKEICEHATEIIRE—T5 Y

No. #hh XEA X& D £l

Approving the Master plan on Hanoi capital’s Drainage

through 2030 with a Vision toward 2050 725/QD-TTg 2013/5/10

1 |~/ AT

Approval of Adjusting General Planning of Ho chi minh

Construction to 2025 ZAQIDAINL AR

2 | AR—F I

Approving the Revision of Hai Phong city Construction

Master plan till 2025 and with a Vision to 2050 1448/QD-TTg 2009/6/16

3 |70

Approving the Revision General Master plan of Da Nang

G | Zn city till 2030, with a vision to 2050 PRI AU,

Approving the Master plan on water drainage in the

=L S
5 |ARr TV HE Mekong river delta key economic region through 2020

2066/QD-TTg 2010/11/12

Approving the Master plan on water Drainage in the Cau
river catchment region through 2020

6 | B )ik 228/QD-TTg 2013/1/25

Approving the Drainage and Waste water treatment of
7 | X =)k the Residential area and Industrial area for Nhue — Day | 681/QD-TTg 2013/5/3
river till 2030

Approving the Revision Master Plan of Can Tho city to

8 | H¥ bh—Th 2030 with a Vision to 2050 1515/QD-TTg 2013/8/28

Hiit: JETRO X b AEDK E D% AT A R 3

(3) EFTEMREEIDIZE
TAGEFH B0 5 BURF BRI & LL F 0% 19 1077,

4 XN AE O T ERL DX 532D Tid JICA: “Study Report on Water Supply, Drainage and Sewerage, Volume
03, The Study on Urban Environmental Management in Vietnam”, 2011 0 8 ~X— U &

> JETRO: [ b AEKE VR ATSHAERSEE, 2015

6 World Bank: “Socialist Republic of Vietnam Performance of the Wastewater Sector in Urban Areas: A Review and

Recommendations for Improvement”, Vietham Urban Wastewater Review, 2013

JICA: “Study Report on Water Supply, Drainage and Sewerage, Volume 03, The Study on Urban Environmental

Management in Vietnam”, 2011
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K 19 TKEFXRICELLIBMABFREEN—K

3k

&

Hd (MOC)

s PEKRFEZEICEE T 2 ESCBORN R 2 REA~RIE, E7238%
T

s PRSEEDOEBRECEZRE T 7T AT 5

c BEKEZEICEET OIEM, B, BANMREF R A2 ALK

%
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Mo, MoC, MPI, MoF, . Drai”ageE' Mo,
MoNRE MoNRE eWerage, tnv. MoNRE
San. Companies

I T T ¢ v

Provincial/
city PCs

Formulation Programs, Budget Capital System Monitoring of
of legal Plans, =3 allocation, [ _s|investment |_s] management .| service; Env.
documents Projects managem. N and O&M standards
DoC, DPI, MofF, Investors Firms, other Related
MoNRE MoNRE organizations entities

Adapted from Grontmij - WSP, 2012

Hi# : Socialist Republic of Vietnam Performance of the Wastewater Sector in Urban Areas: A Review and
Recommendations for Improvement, Vietnam Urban Wastewater Review, World Bank Dec. 2013

6 TKEDNEREREICEITHE-&H - FXEOHEDY

(5) £ETFXK&EEY2—DPMU
FFKIEE®R S Z—® PMU ORFKIZOWT, WB D37 % Binh Duong 44 BIWASE |2
B9 5 PMU %, TIZHIRT %, PPC DEATIZH D BIWASE (B2 XA ETFK
EEREEAT) (2 PMU 2% L, PMU RO TIZ, ME - SEGHHHHE 2 36 L OGHE - £
IEHE I OWE « A% v 7 & EFERMOI Y E RN EIL TN D, PMU DAY v 7%,
B - AR, MEL (ERBEE - AHBSEORBEESEE - (ERMHE, 20, B T

KB, BREESBOEME - FEMB TR STV D,

Provincial People’s Committee
(Project Owner)

v

BIWASE
(Project Management Unit)

A

PMU Director

v v v

PMU Vice Director

v

A

A

PMU Vice Director

Di An Town Representative

A\ 4

y

Financial Team
- Chief Accountant
- Accountant

Planning Team
- Social Safeguard
- Resettlement

- Procurement Procedure

Administration Team
- Staff
- Translator

Contract Management Team
- Staff (Economics)

Technical management Team
- Engineer (Water/Construction)
- Engineer (Environment)

Higt: Addendum to Proposed Operations Manual for Vietnam Urban Water Supply and Wastewater Project, World
Bank April 2016

7 PMU #BDIRESEH
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. AE
No. BEA AREAH
(A USH W

1 Vinh Phuc Flood Risk and Water Management Project 2016/4/29 150

2 Can Tho Urban Development and Resilience 2016/3/24 250

3 Second Ho Chi Minh City Environmental Sanitation Project 2014/12/23 450

4 Mekong Delta Region Urban Upgrading Project 2012/3/22 292

5 URBAN WATER SUPPLY AND WASTEWATER 2011/5/24 200

6 Coastal Cities Environmental Sanitation Project 2006/12/19 124.7

7 VN-Red River Delta Rural Water Supply and Sanitation Project 2005/9/15 45.8

8 URBAN UPGRADING PROJECT 2004/4/29 222.4

9 Ho .Ch1 Minh City Environmental Sanitation (Nhieu Loc-Thi Nghe Basin) 2001/3/20 1663

Project

10 | THREE CITIES SANITATION PROJECT 1999/5/18 80.5

i fERERIT(WB) R — A —
x 21 TOTHRERITOTK - HKEXICTHRSD ODAEXE
i BEE
No. XD AREAH .
(BBUSH W

1 Urban Environment and Climate Change Adaptation Project 2015/11/27 100

2 Secondary Cities Development Project 2013/10/11 95

3 Greater Mekong Subregion Corridor Towns Development Project 2012/12/12 130

4 Comprehensive Socioeconomic Urban Development Project in Viet Tri, Hung 2011/12/8 70

Yen and Dong Dang

5 Central Region Rural Water Supply and Sanitation Sector Project 2009/12/17 45

6 Thanh Hoa City Comprehensive Socioeconomic Development Project 2009/3/5 72

7 Central Region Small and Medium Towns Development 2006/11/17 532

8 Third Provincial Towns Water Supply and Sanitation 2001/12/13 60

B 7 U7 BRBERIT(ADB) AR — A —
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- a%
No. EXL AREAB BB
1 Second Ho Chi Minh City Water Environment Improvement Project (I11) 2016/5/28 20,967
2 Dong Nai Province Water Infrastructure Construction Project 2015/7/4 14,910
3 Ha Long City Water Environment Improvement Project (E/S) 2015/7/4 1,061
4 Hanoi City Yen Xa Sewerage System Project (I) 2013/3/22 28,417
5 ISJ}(i:g;ezm Binh Duong Province Water Environment Improvement Project - 2012/3/30 19.961
6 Ho Chi Minh City Water Environment Improvement Project (3) 2010/5/27 4,327
7 | Hai Phong City Environmental Improvement Project (II) 2009/3/31 21,306
8 Second Hanoi Drainage Project for Environmental Improvement (II) 2009/3/31 29,289
9 Hue City Water Environment Improvement Project 2008/3/31 20,883
10 | Second Ho Chi Minh City Water Environment Improvement Project (II) 2008/3/31 13,169
11 | Southern Binh Duong Province Water Environment Improvement Project 2007/3/30 7,770
12 | Second Hanoi Drainage Project for Environmental Improvement(I) 2006/3/31 3,044
13 | Second Ho Chi Minh City Water Environment Improvement Project(I) 2006/3/31 1,557
14 | Hai Phong City Environmental Improvement Project (I) 2005/3/31 1,517
15 iz:lltlp‘n:(r:] i;/izts glgr)n Water Supply Project(Il) (Dong Nai and Ba Ria-Vung 2004/3/31 3.308
16 | Ho Chi Minh City Water Environment Improvement Project(II) 2003/3/31 15,794
17 | Ho Chi Minh City Water Environment Improvement Project(I) 2001/3/30 8,200
18 | Dong Nai And Ba Ria-Vung Tau Water Supply Project (1) 1998/3/30 5,771
19 | Hanoi Drainage Project For Environment Improvement (II) 1998/3/30 12,165
20 | Hanoi Drainage Project For Environment Improvement 1995/4/18 6,406
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N
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LWy,
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EVRRFIEDORE TH D, TOBEIZBEH L TT F/3A A0
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J

MOC-ICE Khoa B £

NENZHT D ODA ZETOEANILT TR, NEHHEK
WHTAEAFRBEEL- A REEEZ L TUILL, ARMH
. B KOs Em oA B MEFRE EZ L TIE LYY,

2017/3/10

N A ERTRKE - Nhue %

s PR OEBN APREET DFOMLRENRH D 2 & Fik
IKFED BRI e 245 2 LN TE T,

- At KR DfEbRiE A ERBIICERT 2 2 L 2 F AT,
THFETA M A TIIEMR R Lo T,

N

MOC-ATI Mai Huong &l /5 &

< BRBA I OWT, F£90E TCVN AN TEL L,
Z O QCVN IIKMT 25 & kv,

N AT PMB & I F—ICHRZ R > TRV REIRERS
MUtz, Flo, FRESCHEMZLZ BB L TBY ., 4%
N FLADEREBICSAONEEZHZADTLL I,

Hii . v 7 ) U ZIC S & JICA SR MNIC CTHERK

X BT, HAD ODA FHETHLINEMEE LV XA VA, £, N/ ATHICBT 5 H

ETHERMEZENT, HEEE IME B 2 L7k Th 5 2 & it s,

ZOXS R Lnb, FTARELHERIMEETH L NEBFICENTbar 7 —

MEREIKT HMBEERITE <. TORMKEELEL TND 2 LNnnD,
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3—4 NZREORARREICHT IHR - BNOFNER UFERAATEELE

3—4—1 AT UR—ILEBAIZKDBEIEANE

(1) #iL~ 2 R—ILEAIC & D IET R DT

BT~ vl — L N~ R — L e O ViR — L B ORI K OV T 3R % b
WTHE, £ 28DEBY LD,

TR —MZOWTIE, BSFTHICH AT, ﬁjvyﬁ-%%%@%%ﬁﬁﬁxbﬁ
BN, THNTBRGIT b~ VAR — AP ERN TORIMRE, £a i LAk, a2
7 U — A, O 1 EBZET 250123 LT, :/w%ﬁ%@z&ahu@
& LWL~ AR — 113 0.14 B & RIE7Z THIERE FTRE CTH DR & 72 0 | EFEAZ
WEASDOE 2 B/ NRICIA D Z LN TE D,

Fo, R FIIOWTE, BRE~ R L ENRRER < R =L DR 2.6
Ot THLZ LD, REENZMTHoTEH, 1740 255807,

# 28 15T ihR—IL (H22m) RUT UR—ILEICEHT S HER

Vietcombank 2017/2/21
200.27 VND/JPY

B Gans | ooisn Bk i

T UR—ILERK BHEE |(MHE 47,255 78,617 166%
AGE 20,512 3,877 19%

B 1,873 1,329 71%

a&t 69,640 83,823 120%

I 7.08 0.14H 2.0%

TUR—ILE BEE (MHE 21,192 55,750 263.1%
AGE 742 207 27.9%

EEA 30 0 0.0%

a&t 21,964 55,957 255%

I 0.5H 0.08H 16.7%

aF BiEH 91,604 139,780 152.6%
I 7.08 0.23H 3.2%

X~ U AR— VOB, BIREE— 1 5% RDZ &,

H

JICA i

kR TIE BGFTH) LHLik (v R b #lS) Z2HETLSE ROL AR
AUy by TAY Y FBREZLND,

<~ R it T H] .
M T (fm AUk FAY Sk
PRTIE | AT LM |8 BAROHBAL. TERSLMCHS,
GBTE) |27 V= MIRT  |RE  |v RAEMRE, SICE TR RET S
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v OB ANIERBIEE, REMMAE 2D,
EEAEE~ ORI X < 5,
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b2T, FEROMBIE 2 Z BT 2 & 1)
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35

KON RFEL T H 2 LIZ K D508




3—4—2 LPrarvy)—rRRBAIZKDSBEWELME

(1) ar2)—rREITHEITLHRAERE

NI A T OBAFD TKE R g TRER L2 @A F 7 R A b2 LT A b
B — 2 DOhiAb K E FEAER R L OREAKEREOHERRICE T, FLnar 7 U—+h
JBENTIRIND Z ERWABINE T,

NI A T hph & T D AREOFE T TR, ITARAY7R T/KE I Kim Lien 3 XU Truc Bach T
AKALFRG OB BAIGEN D 12 FEPME TR LVWEFETH D, £, NEOREAFOE KR
L K GEHEK) LK ZSEN 2 Ao e & L CEIE, MRS TE L, 2
DIz, 27 V= MNERDOERNTH LI5KPORALY, LIROETT 4 v 7 Z 712X
DR, R NHEREY) OBV IR B RN OB O AR & ik KB L5307 Y
— MEREPBE LIS W RKERIRR Th -T2,

LanL7edn, BUERIZ FAKERRR OB ED S, #mi o HIHIGo#E L & 22mis
HHCHECRE U CL KIRE ORRE RPEN ST\ 5, BHF OB IR0 — 28 (M)
F. RIREOFERICE L LIADHELZRMNT 22 81022, TKENERTDE, BT
Ay 7B TIRIF L TE L LRE TKE TR AN BRNMS 220 . FTARTOAEY
(AL KB AEDER) NN 5, REHEOERNTOAEMOHER - R, v~ h—
NDFEZTTOFARIOEIIC L > T, BHEERG R TR LN 12 ([TRT X912, F&
INE DO REFHT AR L T & 2B RO RN T 2 2 L& S5,

:*:S:)“ H2S Gas Change (Bay Mau WWTP, Hanoi) Dec. 2016
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HEL : JICA A

K12 avy)—FEEHRER

SN BT D e 2k R O FGI & LT, o v B R — U35 T K E CRVEE D
BEROKRBERESRNSERHI L 72D, 13T L 912, bV R{K%Z HDPE
TA = IO TRAEDOEAN L DMBE R ZIH T 57200 _kRar 27V —r74
=V REER LI TKERD a7 ) — MNERIREZTRA LD, 2ok Hic, AR
Bl s mmerEsrel (Lo a7 ) —h) Txhisd 52 2ic L <, HDPESD T4 =
7t ar s ) — bOJERNE (Scarified layer) TxHiid 572 & DB AR ST
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W5, 728, T4 =2 7T, B LS K KEKIEIC L > TN ER D (Blister 23543
5) 7R EMMAMERBRE SIS N, IWHMERESWHITTH 5,

Long-Term Used Water System (Phase 1 & 2)

Tunnel Cross Section - General Deep Tunnel Sewerage System (DTSS)

Concrete
Segmental
Tunnel
(Primary
Lining)

Inner Mic

e 4 | Secondary Resistant
K FERE % B ik /| Lining Concrete
THAY v M f

HDPE
Lining

* Used water superhighway to meet Singapore’s long-term needs

MIC - Micro-organism Induced Corrosion

TR T2 JEE B A U 0D A T i 1 [ Deep Tunnel Sewerage System

Hi# : Deep Tunnel Sewerage System (DTSS) Phase 2, February 2016, Tunnelling & Underground
Construction Society (Singapore)

13 YUHR—IL KEETKELDRILVRAT LA

(2) BFETHLCravy)— rEOBEDME
vorarysU—MEE, ary 7V —rEF (RVET72 FEACR) LT, ROFF
WaHT 5,

7. LYrarvsy—roER
(7) EOmE%E

Mg, 2227 U — b ORAELKFEIC L HEREREE T CO®EOmAME EHER) . #
FEH - fEHICET D, BOfE - T A 7 V0ERIE, FA4 747 1vax
MIRELEES D,

LYrvaryy ) — bR U FAE BT, R T ORIERBROR LK RS
BERE F COREARREZE U C I FKEZ 7 U — MESED O R IHI B & OP &
Bafrast) TRUET S 1 OB RES (HoS IREE 50ppm PA L) (2% L ClitAMEREZ A7
HDREELTRHRESINTWS, LYyrary7U—RNE, a7 U— b &g UMERMEZ
BENTMETH D,

(€4) BEMHOF BN

BOWEMEZ, FTAROIE (O FEES) DIREEK THLH DT, [F—0FHE FK
BICH LT, BOMEEEZ77% (=0.010/0.013), BFHEE1T 7 /NS THZENAHET
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BRE/NSLT DT LI, BERBOHEERE ) - (GRIF - 7R Ly BRI D,
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5,

a7 U — MEEE O THEEMRIZED DEEE. K200 THDH, LYrar 7Y —h
HEHEF L, 207 ) — MELHIR L CTEfiCh D, UL, EMEIOEEN D, HitkE
B L OHEEMMR S/ N4 5 2 & T, itk T L O AE B REI S S Z &I
FoT, MBI HEEE) 2% L LEEOERENNELRD, LoT, A=V x/LaR
ME, a7 V=R gL TLYYyar s U— MEIE, 095~1.09 (FARKEHAL Y 2
v ) — MBI EAN ~ = = 7L FKEFHEATHEERAE 200945) &t ST b,

7. EEGARX FHRRETIER

a7V —bEEVYrarys ) — MEOKRIZKETERN (B8 & LT, BRI
T LM CHEMRED LMttt (=27 ) — MNERERED 2B 2 HEEZ 4
ﬁiﬂﬁqéo

= 29 FHLERKREER
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I GHRERED n=0.013 n=0.010
B (R FICB T 5%
i D) 25 50 4

B - ARE R R TR R & MR L D | JICA SRR

1. HEEDME
NETIFEBRLV T R "oeffiol-ar 7 ) — R NEBLIORTA =0 7EOHE

EEORMAN AR TH D, 54 OHEEE Offits (A liks) 2. X 14 (=9 GR
HE—1 0 b2,

Hidl : JICA FHA

14 HHESORITEM

M. IEBEBOIR MER

KA T, LTS, )ETEAEOSEWE RIAENS T AOZOHEETEEZHIC, H
KT O T2 FifR & U CRE L7z, B8 Ok T, N E Tt 5 HaEE 2 HE L,
g7V — ML LY rar s ) — MNELOMiMEEL2.565 (T4 = 7 EDLEIC
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494 25) L LTHELE,

LY aryy ) — METHEMEAET, 1.15~1.214% (E£1,350mmTiE, #91.18F%) &
A SN D, BOMEE AT LT LEMEERH N 2B E LT, a7 U —MED
THEBIZEDDEET20%, LYrar s ) — NORE1336%E R E S, i TEO S
DAHEENRKE N LICEKT 5,

Hi R ¢ JICA FHA
K 15 RCE RILFSUEEAVE) HEULDravy Y —FEDIR MERK
(EMAmSE 2 2.5 f%)

£ 30 RCE (RILESYEREAVE) ELPravy)— FEOIEMEE

(EMEEE 2.5 %)

B (mm) RC k42 TEHAfi#E 7=
RC % Lorvayvy ) — & RC % LVoraryy— g
1,350 1,200 1.0 1.18
1,200 1,100 1.0 1.21
1,100 1,000 1.0 1.17
1,000 900 1.0 1.17
900 800 1.0 1.15

High : JICA A

I Z47%42)L (LCC) IZHIFHLPrary)—rDOaRX MHE

LorvarysZ V=ML, ars U — MNERRELAAEE UCBEFRA & i T 5 &
MANEZFT 5, Hil@a 7 U — MEIX BHARD FAKEORER T, fitdb /K FRE (H,S)
10mg/l F2EE OFEHER) 70 TKE BT, 20~30 FF CRHUE R EZ RER SN TE T, =
7V — MEOERRE FIZBT 5 KEEMEDLEHMEZ 25 FLBELTIA 7Y
A7V ANERET D E X 16, £ 3LITRT L IIC, TEY D OffilsEE, 27
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U— MED 0.86~091 {FLRAEI4L, 10%REEL ED =2 X MEIBZhREHIFFcE 5, &
ST, B ENEE -T2 HmE. LYo rarv 2 U— R NEDITA 7 A 73 NI,
a7 — NEIZH L T 20%REH CE 5 Z EXHB L BIRER— 1 1 58),

a7 U — MNEE BEKRFEIZE 5T 10~20 FECTOBBEEF L HEINLTND, LY
v ar s U— M, HyS BT 50 mg/l LLEDOERERE T CHHaRmAE2H64 5, 2
NOEBETDHE, T4 T7HA 7 BN TIL, £ 31 OREREE (0.86~0.91 %) % I
%532 NHBEIRERTLHHDEEZTND,

Rehabilitation +
Initial cost = 100 Survey cost =100
Portland 25 years S0years
Cement (100+100) / 75 years
— =367
Rehabilitation Total costin 75 years

S
LCC cost
saving = 0.88

118/ 50 years

[ > E é =2.36

......

Initial cost = 118

Polymer 50 years
Concrete

Total costin 50 years

LCC : Life Cycle Cost
it : JICA FA#E ]

X 16 BHILKFBEBEBEBEETICETE54 7947 )LaR MEE

High : JICA AR
17 RCEELDVOAVYY—FEDIR MMEE (ERHEEE 2.5 )
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£ 31 RCELELSYaVY Y — FEDMBLLE

&% (mm) flitgze CEMIEEZE 2.5 %)

RE 5 povEe s U= =R b (L;S((:?y:clljcl;st)
1,350 1,200 1.18 0.88
1,200 1,100 121 0.91
1,100 1,000 1.17 0.88
1,000 900 1.17 0.88
900 800 1.15 0.86

HilL : JICA R4

Case 1 Maximum limit of 0.2 ppm regulated by Offensive Odor Control Law
Case 2 24 hr equivalent offensive odor of 2.0 ppm in public manhole from which complaint is raised
Case 3 Most serious level of 9.0 ppm observed in manholes, Shinjuku, Tokyo
Reference: Study on H,S Corrosion on Sewer (Tokyo Sewerage Bureau)
HB o~ T L RHEE s AL
18 Estimated H,S Corrosion Rates
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RN WGTH Bo 19864 AL, LHD 17m, W AR, 2007 FFOFEM, ERELER LY
F250mmD Y 2 — AFHWRIC L DRI LR L 72
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L FAGEE ISR 2%, [EEREIIERT FKENEER e, EEEA 2010 4

(4) LY2aryY— b E2FALETKERRMOBAYE GERTTEEM)
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INHOIR MNEEERIET AL, LY ar s — MEIR, 3 U — NEAREE
TR DM ANEL Emfwézﬁszllg_r#io (A (aer L, HEEE D) |
ALK BIERREE, T/ NOROEIZHRAE /T D,
* 32 EREOERAK

i frE KR L KREBRE HAER
B
IPELY | REW | R | BR 5Ly (A I h X
BEE-PEE @) x @) x @) O @] x X
avy)—+E O O O O O X O O O
Lovavy)—rg O O O X O @) (@] (@] X
HiEl : JICA G
MO | e
fm ;;; Loravyy— g SAZVIE
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=
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. DA ZVTEICHT BB

TA = TEF, $har s ) — MEORETH DI LKFEE R LUK
FERED) ZVRT H7OICBF, ERALSNTWAEM T, #8227 U — % HDPE
RN Y ZATABIRETTA =2 T LEEARE Th D, BIEROMEEM I, 8 -
a7 U — NEOMEE R L TRHINMEICLZ2MENKT (7 ) —788) AKX
WeEnbitTtng,

I DOBRFEE S, EEE AT DB L GREE - MEERTELZRA L. mtAM: (fiEEE
PR, MHERPES) AR L TV D, BERNRREE LT, RO 3 ERNHIT b,

O HedtE THF TR, HEEROREE, AR, CRodEH, REMORE. MK
o T ARHEM O HEEE N IR T 2, BRI THEP OB L - THHEL
SN H D,

@ #HAEEOREIL, ALFRE BIEOREAE 7). BBAORES (U 7%) . Bl
BHEICLE-T, a7V —hefEREZ ML WD, 27 U — k&g
JRIZRFEOMEI CTHLDT, a7 U — hICis S b KOEKIEIC X - T
B DlgiL (Blister) RCIEDNPEREIILD,

@  BTHUIR O MR THA STV A ELEEICR LT, 27 U — ORI
BICEDHBEEESND, TA =2 TEIT T ARPOFALKZITER T 2 BRI
BHT2L5B0ONEETA =7 LTWDHDT, BONENLDEBEOT X v
5 IAN

TS DFERZRFREIZ OV T, il T BLOHERR B B S TS 7 & T 72 H
ZVEELTL, LYrary s ) —EIE, EERO 3 HIHOWT, T = TEICKT D
BATMEN S B,

WELDING
7o Form A CYLINDER

Hil : BilCon f: (3 HAHR—L)
Wiii 7 = 7 }tI5f& (HDPE)

ti# : BilCon f1: (3 v HAR—/1)
Witi 7 A = 7 BRI & L2

19) Moorman, F.R.: “Researches on Acid Sulphate Soils and their Amelioration by Liming”, Agronomic Library, Ministry of

Rural Afairs, Saigon, 1961, pp. 3-15.
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SELFSGOMPACTING

CONCRETE

Hi#L : BilCon %k (3> A AHR—) L Humes 4
*Eébﬁk?tl{‘i‘ D) 7\ (77 :/73‘_‘) A4 :yﬁHEOD%é\ji?f (U 7\\5(:)

20 SAZUUERERE BHBHESHK)

W 7 A = 7D
(RfafaR Y =27 L)

HUL A T — RRA T
® 21 SAZUTERERE GEDHEEA)
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http://www.highguardpipe.jp/movie/hg.html

$£4EF ODA REITHH S EAIIRE

4—1 ODA EH{HE
4—1—1 HG - ZFfEEFALLHAERD DA ZHOME

TARKEFETIALA V7 TFEL L TRESEHRIND O T, LML BEIZ ODA
FEABLTHASND Z LT, NEOMFBREII L THRMERE L LTER LGS &
E 2%, ODA ZIHEA~TLL F Ot 2 8E L T\,

(1) EREE - £l

ANETIE, Bk E L THER SRV & BT KE BB E ORI TIEE &3
L, BELINNNEDO ODA FETERH SN DT, FF, N M AREEERAE OKGED
VETHD,

7. HsEEDTEE"

~[E|ZIE, QCVN, TCVN, TCCS D 3 DDOHFAMILAENH 0 | ZI 5 DR ENIENIL,
SR DK, FAT T HHBEDEWICE D2 DO TH S,

A Z HAGEREZRIR R R T 2 DI, FAKEEHEFEICB T 2EREM THY . BIEX
EIZBWTHIE L SN TORWAARERORGE TH S Z Lvh, TCVN TOREZ B

T EEZD,
*® 33 MEEEORER
248 BT EZEDAE 1T

QCVN - N[EAR LT S D i EEE,

(National Technical Codes) < TR, BB CITECOHUER ERREE 72 & ORRGHRAFITBE D 2 WA HLE =
b, ZOFRFFEMEOBEIZONTITRED BRGSO H IR S 2 )
EIhd,

TCVN c NEESTTHEMAFRETH DA, ERVIEHI A < L AREICE AT D AU,

(National Standards) - FE FOEFIEAE,

c AWERIEO IR 2 N "R AHS oM A ESE, A RISk 5 5
Ve I R

+ TCVN A33RGE STV R WA I, A ERAEMNRE L 72 A2 ~E B
REMEZ IR L, A RTFA4 0 LTCEMT D, ZOHA KT4 v
WD EBHOEMNER S NT-HE. TCVN BREIND,

TCCS - FRRE DM, 4rBF. T OO AT RE,

(Basic Standards) O ey | A R A P

it : JICA FRAIIERL

4. MBEELLTOL R L BEFRERE
QCTN B L UNTCVN BFAT I N DITIE, UL o B 2 B3 28T 0 MR R A2 ER L,
BEEE (MOST) ICXA2FBAEB L OEKREBLILEND D, -, BHEHETEOT

11 [E 2558 E L E R EOR AF2eaT: THRE B2 2 HA RO EBER H RIS 25 (F02))
T AEC RS A FSEATIE R, 2014, ZRMBLE: [ M A2 2 HEtE TIEREEARIE O R EZFIC->WT) , A
FilHEEHAf7, Vol.29 No.1, 2015
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WX TSR & U CIEHERF BB /R )R (Directorate for Standards, Metrology and Quality of
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Summary of Final Report

Chapter 1 Current Situation in the target Country and Area

In Vietnam, Since the 1990s, a rapid economic growth, which exceeds an average of 7%, and
urbanization (as of 2011 the urbanization rate was 32% and it has kept increasing by 4 % every year) has
been undergoing. And as its negative aspects, health issues, that is, potential spread of communicable
diseases etc. are concerned. Inflow of raw domestic and industrial drainage significantly pollutes urban
area’s rivers and water canals and also development of sewage facilities lags behind. As the result of this, a
coverage of the sewerage system remains 13% in Vietnam.

Under these circumstances, the Government of Vietnam, for the purpose of promoting the development
of the sewerage and drainage system, established “Approving revised Orientation for sewerage and
drainage development in urban areas and industrial zones to 2025 and vision to 2050 as the Prime Minister
Decision (No. 589 /QD-TTg, April 06th, 2016), in which it is clearly stated that the rate of sewerage
treatment in urban areas shall be covered to 100%.

The sewerage system development project in Vietnam is targeted through Japanese ODA projects in
Japan. In recent years, the construction of sewer facilities using a micro-tunneling technology, of which
public and private sectors jointly promoted the application, has been shifted into high gear. This
construction method enables efficient sewerage construction even in heavily congested traffic
circumstances and mitigates the risks of negative socio-economic impacts.

Nevertheless, the sewer equipment used in Vietnam as is described in the Table-1 does not meet the
required function and performance for the road safety under the heavy traffic condition in Vietnam, causes
various defects and eventually affects social and economic losses.

MLIT
+ Encouragement for the
Government of Vietnam
Municipality in Japan JICA
+ Assistance of Dissemination + Formulation of ODA
Activities of a Projects in Vietnam
micro-tunneling technology + Assistance of Funds to
» Accompany the the Government
Technology Team Agency of Vietnam
> Presentation by Case Committee in Vietnam
Studv ete.
+ PR Activities to Municipality and
Enterprise in Vietnam

Figure-1 The scheme of Public-Private Partnership in Japan

Table-1 Defects on the sewerage pipe equipment

Sewerage pipe

_ Defects
equipment

- The risks of theft, breakage, skid accidents and dispersal of manhole covers by
flood can negatively affect the road safety.

Manhole cover .

- The repeated replacements of low-quality manhole cover and the traffic

congestion caused by replacement works increase the economic losses.

- Construction of concrete manhole requires long-term road occupation which
C . hol disturbs the traffic.

oncrete manhole . .
- Concrete manholes need to be designed according to themselves and the

construction quality at site has some issues.

- The pipe equipment has a risk of breakage by potential corrosion.
Sewer pipeline - The renovation and repair works of pipelines not only requires considerable
expense, but also causes the traffic disturbance during the construction.

Source: Based on an interview conducted by JICA Mission
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Chapter 2 Possible Application of the Products and Technologies, and
Prospects for Future Business Expansion

2-1 Features and Advantages of proposed Products and Technologies

It can be thought that a sewer works in Vietnam in the future would require a considerable expense as
well as a rapid construction for the improvement of the urban environment. Therefore, sewerage pipe
equipment shall be important to contribute to reducing the expenses of not only construction and also
maintenance, and shortening construction period.

Since the proposed products by Hinode, Ltd., have the following features and advantages, they can be

considered applicable in solving the issues in sewerage system development:

Table-2 Features and Advantages of proposed Products and Technologies

Products

Features

Advantages

High-performance
manhole cover

+ Anti-theft system with a lock function
+ Function to release internal pressure

+ Skid resistance by projection structure
* Anti-subsidence by sturdy foundation

adjustment

This manhole cover has a high-durability
with safety, compared to the existing manhole
covers without any safety measures.

Precast concrete

+ Stable product quality by factory

manufacturing

* Only stacking blocks for construction

The Precast concrete manhole enables to
ensure the quality as well as to accelerate the
construction period.

manhole The existing construction method requires
long-term road occupation for injected

concrete to solidify with adequate strength.

* Made with resin . L .
The material (resin) itself has an acid
Polymer concrete

material

+ Superior acid resistance
+ High strength
+ Light weight

resistance and acid soil and product damage
shall not cause deterioration by corrosion.

2-2. Prospects for Future Business Development

Along with Public-Private Partnership initiatives in Japan, HINODE, Ltd. will respond to the technical
requirements for sewer equipment according to the rapid sewer construction in Vietnam, and aim to
contribution to the society by transferring Japanese-technology abroad.

Regarding product supply in Vietnam, local procurement is assumed, a joint venture or partnership is
formulated with local business partners and various investigations are executed in order to achieve this
formation.

With regards to the sales, our partners already have customers and distribution network. Starting from
achievements concerning Japanese ODA projects, the expansion of our business to public and private
works in Vietnam shall be aimed at.

Moreover, targeting the neighboring countries in the Southeast Asian countries, the supply chain
throughout Southeast Asia with a manufacturing base in Vietnam aims to be established. And then, the
standardization of the proposed technology in Southeast Asia by Hinode, Ltd. shall be brought into view.
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Chapter 3 The Results of the Survey on Products and Technologies for
Possible Utilization in ODA Projects and the Examination of the
Potential

3-1. Survey on applicability of High-performance manhole cover and Precast concrete
manhole (manufactured at a factory)

(Survey outline)
+ Verify the applicability of High-performance manhole cover.
+  Provide the standards for cost estimation based on the construction of High-performance manhole
cover and Precast concrete manhole (Manhole No. 1, Manhole Depth 2.5m). Assess the cost
effectiveness of the proposed technology compared with the existing on-site local method.

3-2. Survey on applicability of Polymer concrete product based on the on-site
investigation of corrosion at existing sewer facilities

(Survey outline)
+ Investigate the corrosive environment in the existing sewer facilities and the performance against
corrosion resistance for Polymer concrete material.
+  Assess the cost effectiveness of Polymer concrete pipe over the concrete pipe.

3-3. Investigation of manufacturability of Polymer concrete and Need survey on the
necessity of corrosion control technology

(Survey outline)

*+ In order to examine the manufacturability of Polymer concrete under the circumstance of Vietnam,
investigate the local availability on procurement of aggregate, the curing after kneading with resin
and the strength by test pieces.

+ Identify the product needs using the WATS model (prediction of corrosive potential on the existing
sewer facility environment).

(Overview of the survey results)

The followings were understood from the above survey 3-1 to 3-3:

+ It was confirmed that High-performance manhole cover was superior than the existing manhole cover for safety
performance on the road (rattling prevention, breakage prevention and anti-skids) and the potential risks (safety
performance in heavy rainfall).

+ When Precast concrete manhole and High-performance manhole cover is applied, although the material cost of the
proposed product is 1.5 times more expensive than that of existing material, the construction period is reduced to one
thirtieth of the existing product, which will have the potential to remarkably reduce the currently actualized traffic
congestion in Vietnam and the prolongation of the traffic congestion caused by public works in Vietnam.

+ It was confirmed that the performance of Polymer concrete was efficient in the corrosive environment at the site.

+ As the result of the assessment of the cost effectiveness of Polymer concrete pipe and the existing concrete pipe (using
the drawings of on-going “Hanoi City Yen Xa Sewerage System Project”), it was confirmed that Polymer concrete pipe
can reduce the life-cycle costs by about 10%.

+ According to investigation of the manufacturability of Polymer concrete, as the result of the test on the potential material
which would suit the weather conditions at the site, and it was confirmed that Polymer concrete is possible to be
manufactured.

+ According to the calculation of the predicted hydrogen sulfide (H2S) production concentration inside sewer pipes using

the WATS model, it was verified that corrosion-preventing countermeasure is needed for the part where the

micro-tunneling method will be used.
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Chapter 4 Specific Proposal for ODA Projects

Concerning the dissemination of Polymer concrete material in Vietnamese market, HINODE, Ltd. aims
at the national standardization of this product specification in Vietnam. When diffusing the product
standard throughout the country, it shall be an important milestone that he standard is specified as the
national standard.

For the aim of national standardization, an application for the following ODA schemes is considered.

With the results of this Feasibility Survey, the “Verification Survey” is applied, in which the product
standard of Polymer concrete and the design guideline of corrosion proof products which do not exist yet in
Vietnam shall be presented, and then through these activities, Vietnam shall be assisted in preparing the
guidelines for sulfide corrosion protection method in sewer facilities.

Vietnam Sewerage Center and ODA projects by Japanese waterworks bureaus shall transmit lessons and
know-hows from Japan’s experience of sewer development to Vietnamese waterworks bureaus. In
collaboration with these other ODA projects, HINODE, Ltd. will be able to develop the capacity of
wastewater management in Vietnam, by raising their awareness of the necessity of hydrogen sulfide
corrosion prevention in sewer facilities, as well as by promoting the corrosion proof products.

If new technology succeeds in being applied to the sewerage system development projects and used in
practical, it will gain momentum for national standardization of the technology. Thus, HINODE, Ltd. will
target the client of sewerage system development projects through ODA and will continue to promote the
adoption of our technology.

Table-3 Proposal for ODA Projects

Schemes Aims and Outputs Activities Period
Verification Survey with | + Raise awareness of concrete corrosion + Hold seminars in Vietnam.
the Private Sector for risk. + Implement a visit to the related
Disseminating Japanese | * Demonstrate the corrosion resistance of sewer facilities and trainings
Technologies Polymer concrete materials and promote regarding corrosion with
the understanding. laboratory test in Japan. 2018 - 2019
+ Present the draft product standard and - Taking account into the diverse
draft design guideline of Polymer geographical conditions, conduct
concrete towards the national the on-site examination on
standardization. corrosion durability in multiple
cities of Vietnam.
Collaboration with other
ODA projects
Collaboration with + For waterworks bureaus throughout the + Transmit the hydrogen sulfide
the Vietnam country, raise awareness of concrete corrosion prevention technology
Sewerage Center corrosion issues in sewer facility by presenting the specified issues
management and the promotion of such as accidents sample and
corro.smn proof technology (Training features in construction 2016 — 2019
function) management.
+ Understand the current status and project * Take part in the center as the
needs. Collaborate in evaluating the trainers and discuss with the
application of technology (Research and trainees.
Development function)
Collaboration with + Share the issues on sewerage project. + Share the issues on sewer
Japanese + Raise the awareness of and evaluate the equipment.
waterworks bureaus new technology. + Introduce the technology at 2017 -
(Kita-Kyusyu City) + Collect the information of needs at the seminars and meetings.
site. + Demonstrate the problem solving
through trial construction.
Application of the * In order to facilitate the standardization, * Collect information on Japanese
products and technology aim at achieving the application of the ODA projects.
to sewerage system products and technology to sewerage * Promote the adoption of the 2015 -
development projects of system development projects. products and technologies to the
ODA client.
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Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects

Vietnam: Safety. Low Cost in Life-cycle and Durable Sewer Equipment

SMEs and Counterpart Organization

B Name of SME
M Location of SME
M Survey Site, Counterpart Organization

:HINODE, Ltd.
: Fukuoka, Japan

‘Hanoi’ MOC, PMB, IBST

Precast concrate Polymer-concrete pipe

Manhole cover

Concerned Development Issues

manhole

Products and Technologies of SMEs

f> Road accident or traffic jam may occurin uﬁ]izing\

poor quality, performance and workability of sewer
equipment

Concrete sewer facilities corroded by sulfuric acid
attack may cause sinkholes on road.

Bad influences for road safety and socio-
economical activities

2

>

Y

Sewer equipment consisted of ‘high performance
manhole cover’, ‘precast concrete manhole’ and
‘corrosion proof polymer-concrete pipe’

To improve the road safety and workability
Contributing to costsaving with long life corrosion

proofproduct )

Proposed ODA Projects and Expected Impact

Conducting the verification survey of our sewer equipment, in accordance with sewer facility construction
applying Japanese jacking pipe method. is expected to contribute to the road safety, improvement of workability

and costsaving in long service life.

Proposing National Standard in order to disseminate the high-quality and high-performance products, and to

improve the local manufacturer’s skill
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