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1. Jaozy FOBE - BB

11 SHEEI7—0DRRKREEE

111 BREFRE
(1) BBy F7—7 ORBHERBE & RE

T2 E (UF 17 BHEWd, ) OERNOERRY hU—21F, 797 oA T =A
(AH: Asian highway) 35 X O'FEZ[EE (PNH: Primary National highway) #8% F0ICHERR ST
0. HEPEF AN 1R (EE— 58 (PNH-1: Primary National Highway No.1) ) . FEdb 5 mAIZ 4
# (P2 5 AH48 (Asian Highway No.48) | [EE /S8, EiE 5t L OEE =58 Ot 5
OO FEEEMMBPFET D (K 1.1.1 2H) , AHA8 B L OEE = FHRIX. A > RBUFIZ L » TH%
S, MERFEBEEB S A v RIEHE (DANTAK) X0 TbivTnsd, BIE, ENZEE I
BB~ 218 KIX PNH-1 OATh 0 | FIERENEBTIED & 2o 723581, A FERHOFE/L—

MIFEDL S5 %280 izo, 7] HiZ f%ﬁ@@f%ﬁﬁﬁ%&bf@ﬁMl@E%ﬁi#
(A=A
PNH-1 O /L— b & U TR A PE RIES AN G S 4, KBS E L TR AED STV 5
N, BERRCENARNOBRERGEOMBES O, BUEIXMEEEICE T 2 O XM O HH
HERENANTWDOHRITH D, Lo T, EWNREERH L L TOPNH-1 DM EMNTFIZAHZHED S
BRNHDOEBEIND, FIZFEBEHRIT, 12 FBEINOE&EN 2520 TT ¢ 7 — il BIEICE
HEPME TH (X 1.12 28) BSED LN TEY, 2023 4 3 HTH 9 BOXMICB W T THENET
LTWa,
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e
H LRSIy T Pl hi—
0 50 190 1?0 290 2§0kn1

L 1

H 81 : Road Classification and Network Information of Bhutan 2020 &% (Z JICA fAZEFERK

H114 7)) BOXEERER

- JICA A&
®1.1.2 ELE®RE (DoST) [k HEMILETE (PNH-1)

(2) WREBMDER - FBROJMR L RE

ARHEET (7)) EHEIIAET ST HVENO PNH-1 EOBRExSGE LD, fik L7
ERPLE T WD IR 2 8] 13 T OWIE Lz th, Rk TIEE A SRS TE S
T, OHIL, TWKEY A7 omWEFTbEA NS, T4 —— M RKEIEIEE TEAE T
LCHY, HEOBITERRKESEHEIN TS, — KT, BIEED N TWD THEXH (7 A
R —FIINVR) 1 A 2018 FIZFTE T PETH o2, FiflanF oA RT3
T v 7 OREZL D ERRRIBIZENTHWDRNTHY, 2024 6 ADEKLRHELDZ LT
o,

Fo. BRIZHOWTIE, 1980 FERUISA > FOEINICL V&R SNTLar 7 U — MEREE LT
SARVRELONZHIRGF L TEY, BIZ, TAMETHA LIBRIIA ) —FL LTEE
ANZZER SNBEICE > TV A2, B ENREEND,
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1.1.2 BEREE
(1) BIZHES LU LEHEORE

BUED 7] [EICET 51EH Y 7 Z —OJEaTHER L O EALEH#E & LT, JICA 235 E 3%
AT o T 2ER A B EHE (CNDP: Comprehensive National Development Plan for Bhutan 2030)
Bt 24—« v AHX—7"7 > (RSMP: Road Sector Master Plan 2007-2027) , % 12 ¥k 5 » 4F5t ]

(2018-2023) . Bhutan Transport 2040 (Integrated Strategic Vision) 72 E23&% 5,

BE, o2 —s3— NTh Dk LiE#R (DoST: Department of Surface Transport, [H : 18 /&
DoR: Department of Roads) ' 1%, 77 7 BA%&4R1T (ADB: Asian Development Bank) 4% % 51},
2040 & HARAEIR & T 51K~ A % —7F - (Master Plan for National Highway Connectivity) %
ETDOOWELEMT THY ., 2024 4F 10 HITHEZ T TETH D,

1) £E#AFFEEE (CNDP 2030)
JICA 3R E AR 21T o T= 2 EFR G PR FHE (CNDP 2030) Ti, @B BN Y 3 v

LT, [T OEFELTDTAT T AT 4] T, BEEEZEU TERINLDL L
T 8HEHE DB BERIZOWT, 2030 FEIZERT 2 AEAZRL TS,

o [EERAZRSERE O LY

o BIINE & ZERME

o BREEBAMOS Y —t AU FANY —

o EFHEE) & RWE O L BREE B

o MAMaIa=r—TalilidFry hU—IFE

o AIEMZRBIFEET L

o HYWLtE

o Ut - BRRICEENTANE

ERE 7 2 —ICEET LB AN, MEMNala=r—railidxry NV —2 4]
LEINTIRY . HHHE & B OB B M OdGEZ iR L LTS, Fo, b EZEORE
f7myes hELT, BT LNATND,

e  HPEE (PNH-1) O (VT a—ho¥, MoV —TAaEy ThAVHE—FV
TN, BTN —FE T )

o JLHPIERBIO N RLOEMBET ST A GHE, 3§, A 7y FEE OIT)

o HEHOEORGHEEDRARITLR D EA S GRE, BREF. S =y FEE OIT)

U 2022 4F 12 A 30 BICHBEmRAT b, kL NEE Sz,

1-3



TS E EHNRIZBI S EEEE — SRR E A EEMTE
ERAEHEE

2) BtV 22— <IRAFZ—TS5> (RSMP)

A4 > 77 - iEliE4 (MolT: Ministry of Infrastructure and Transport, [H : A FHIE - EHFEAH
MoWHS: Ministry of Works and Human Settlement) 2 3 2006 4~ 5 A (23R L7218 BEfF T 5~
AL =TT 1%, 2007 FipD 20 FERICER T EREMOBIEE LTUTOEANRESA TN D,

o TMTAIER O (XI5 2,654km)

o B2 HVEERE (R HFERIE) DR

o IR HE  SHED DD RE DO (515 537km)

o BEFEMROMIBIUER &N A S AFRE

o FEMMRENABEEOT- OO b RIVERE L EOFHEOENE
3) F 125 »FEEHE (2018-2023) (Gross National Happiness Commission, 2018)
BIAT ORRE PGB 129k S » FFHETH Y . [FRE #7504 38 U7 Fifno & - R
ARERMES ) OERBAAZHME L TWD, A7 7 @aE I, RFECBWT, 77— 0ff
B A RBLT 53T ZADBL I HUEBRF 12180 T, AMEE L RBEOTZDORETEETE S
Bt Al A v 7 T w5 ) L afideE L, LFOEEFELZ T T 5,

o AMEEDOFHRE TR DA L
o RRPEREICBT DU — R ORI
o RUEICLVY T b IREKMEOKER M)

4) Bhutan Transport 2040 (Integrated Strategic Vision)

ADB D322 X 0 R E S 417- Bhutan Transport 2040 (%, BEAF O AW BE G, BOR, 4R, HL
DAL RE L. BORMAZREAEIEIKEZRET2b0TH L, BEFMREY a VTUTOX
9 \—-Eﬁ(\j éﬂ(l/\éo

o HEHRPZETEHETE, FEHAMMK T, MHIT, BHAIRNE < BEICPS LA
WY AT LEEZ L, THIC KD IR R SRE R RICF ST 5,

Flo, INEERT DU TOREZED TV D,
o AXRERENBELTHIFEHCME~DT 7T T 4
o REFHEIROZHAAIFH
o REZOFHE rRENE
o MEOLZEN (FRZEKE 7 Z—)

11.3 #HEEFKRR

BRERERICOUVWTIZ, 2000 4E9>6 2019 4E0 20 4R THEEBIRRE R 10.1% & BFRICHER LT
W F D% 2020 EHIEEIZIEAE LT- COVID-19 DR Z X v 2020 4FEDORFRERIZ-102% & K

2 20224 12 A 30 AICHBRUGR M T DAL, k4 M EE S,
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EARTFTLTLE DA, 2D 2021 21T 44%ICETHEIE L TW5H, 4 H GDP L, 2021 FFiZ
BWT277EKFLTHY , — AM720 GDP X, 3,560 K RL&7p o> T 53,

(7)) EoFREFEETEE, ME. B OkIxEE) |\ B%Echy, EHpHMEIEZYY =
v, B, AR AL NE, FEEALS BT, Ak, YV KETHD, 2022 FORE
DR, WK 569 8= 2 L Z L% L THARKI 619fE= 2L X Lo TEY, K50(E==
IE BDEGIRT L 7o TuN B4,

1.2 WMEBEEHHOEE - BERUEBE

1.21 HEZEEHHOEER - &1

(7] ENXEL (EfE 38,394km? : UM DK 9 F) OREZBR LW ILEH#E TH Y | JEKKA
WO HERALE - WA FETH D, 7)) EOEESRER Ry MY —21E, BLERAEIC
R~ % PNH-1 &, [FEBREZESE LT, A1 FERETH FT 2 3ARKDEHEBL N1 AROT Y
TonAT A DEH 4 BHROLTHD, EHIT, HELXOMEEOHIFKIOZS, FEitEKICoH
WA LTZBEORBL— MIUTEACEHINTWRNI EnD, SFROWME - ikREOEE, &
DR E EDORBWIEIZBWT, ZNHDERKR Yy N — 27 BN A2 OEIFRMEEZ L2 T,

FRICHE g D Tk, RSB DFTE LR WS 2B Ry R T — 2 ThDHZ b,
PNH-1 (33PN & OB 361 DR « Wi A XX DO THERTA 7 T4 o> TWND,
L2vL, AR EOBRITEMIC L D LEEEDOR T, HAWMICED%E. BUTHEE~DOR
HWAESOMBEN DY, BENTHERIRT T 4 BT 4 OMERNABREOFRE L 72> T 5,

ARFEEO RN E 72 DA > 7 7 - HEEAIL, 2006 Fl0EKE Y ¥ —~ A X —FF > (RSMP)
ZFRE L, 2027 FFETO 20 FRUCEE K ORGES OPLE - SUERAR X OFERLOHIE - 2058 2
DR AT, BEARMRE RS ORI A2 ED TRV, 2007 4 4 A D 2021 4 6 H £ TOM
2 LASI B OGRS A 52 T 9 55, ARICEHEZED TV D,

ZOXHIRBEROT. 7)) EBUFIZ, FCHEIIAL#E T 5 PNH-1 EOBRME - R 21
DONT, EBREICEEE WK EAEFE Lz, Mx <, 17 EHERIBHE W 5#
(20154E 5 A) IZBITD2EASE L LT TFf TR E ] 28O THY ., B - RO
TSI L 0 G E O AR EOLEZITH L LTWD, &5I2, JICA EHBINHT~_—3— (2013
3 H) ITBWTYH, FRCHIGEICR T 527 7 B ABGEICEE B 2 R 72 L T2 EEOB
DOFfif - EEDEARETHLEHMLTRBY, AFEIZ OO - e 5,

1.2.2 JEBEHHIOEHE

AKEH1T., (7)) EHEUOHALVRIZBWT, PNH-1 FOMHHT /IR E LIEBS DR & 515
IR D Lic kv, JRESEE R OREM: - 2o EERRY . b o TR, ADOBED,
ERA~DT 7 A EOHER - EABLUC 7)) HoAMOZeRMEE I LS, fESREDL

3R HHRERT HP, 2024 4F
Yl ;S5 HP, 2024 4F
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T—SE EHNRIZBI S EEEE —SRUERE B EEMTE
ERAEHEE

E LR R BRIZTET 20D TH D, M0, 7] EMOZEFET 5 BOXRITEZ TH 728,
BREOFEETHOHKNIC LY, BUHFHEZ B E X IR OB AT T 217572 1T 2 %
RIPFAaRGETHZLE L, T2V UG =X IUBREEISNT, —FH, BESINRN-T
WRIZ MG VEX UG, v — Y U, HRORRRAE L MR T D T2 DI LB S 2 iR aT
L7z, 7ok, BARMZRBREFNFIZOWTIL 15 Bt RIMEROHIE - M REMmG 220
W2 & T2, RN2VICH IR G R EOME L RT,

£1.21 BHOANFBEOBE (EFTEZIXR)

BELM
(2B e
B : 44.0m
FLYAE TR& : B4R : 3.75mx2
(SHEHE b 5 2 48) TR - 7R 7 7L b (327.7m)
TERE. zofh: —=xX
&R : 34.5m
F—5 )18 TE8 : B4R : 3.75mx2
(PC B{EFEHTHE) IfHERR : 7R 7 7 )L ML (359.1m)
M. Tofth . —=

HE : JICAHEH

TA T =
() EE—SH E>Y

® O

T %Yy
YLEoLyT - Favh—

0 50 190 1?0 290 2§0kw

L 1

0

) EEREE ST DoR AR L 1= Road Classification & Network Information of Bhutan (2020)1Z #£#L
HE : JICA =M

®1.21 FOYIY HEER
1.3  EAEOEBEM

1.31 H#E

(7] BN 2AEOEBIT, 1964 FFICEEHFMEK & L TIRE S 72 5i i U6 RO TS E)
IZhhE o7z, TDO%, A V7 TEECEERBELZIICO & L EEEEW & Bt g s
7o CElE SN TN D, 1987 4 4 AICIXGERF CHFFMsMG I BIRE IR B4 S, BELDY
KEIREZBAME LTc, & BIZ 2007 FITITAEER W INRB SN, b D 2021 FEETD
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TS E EHNRIZBI S EEEE — SRR E A EEMTE
ERAEHEE

BEEFEIT. AEEE&W T 57.63 M. BEEEW ) 41479 M. £l 71 25230 EM & 72> T
VY

o

N

FOLETREICDEY 17 FCB 52 FE R —0—2L LTXEAEmML TRV, HAE
DA 7 T AL E Lo 10, b5 U7k #b OfERert - miAVE s < &M S
. HEPS —RERICELRA R LN BRSO EHOBERR SN TN D,

Flo. BBEBEBOEARTEHE LT, B LETTONT v ZDOWE T H LRI D Ff st pTRE 72
(7)) EoEEY 234z L, [Fgrlse etz & THEsattomi] 2\ LREL T
W5, 7] EIZNEILIEETHY A > 7 7HOTE X PR REW—FT, ADFdi, »
DL TV DT DBE RPN E VN, Tz, A 07 T2 E50AY —ERENLR LD
5 BT E MG OREERILR LT VEEICH D 2 LD, RIFRE O RERE T ORIES
LBRWE S, MG EDNT U ADENTZREICERE LI 21T 5 ERHH L LTV D,

1.3.2 BHtI2—IHTHEISERV JICADBAAHFELERBELZDMEDIT

BAENX, 3t (7)) EFERBAHBOEKBEEH Y 777 MR T, 2 - RENRE
Wi - AR L, HURORFIEHEL A2 RET D720, JERHE - BREHE~OIHEE1T> T <
FHEtE LT, Eiext 171 EH JICA ERGHT~— =B W TH, KR E L TRE AT
LA O UK ZEDO R EAZBFRREE LTI X, FRICHITMICBIT 27 7 & AUGRICEHE R
Bl FofoEE - FRERDEMGIETHD O LTRY . AFEEIINOEE - STics
BT 5, b, HAEITINE T, ERZETEZFHE (2000 )] 2L U &3 55 4 fFOHEE
EEW, ¥R 6528 B AL L CEEEE LOBROBRTHEZ & 8 Ui,  [EKEE
MAERHETIE (1987 7)) ZIX U &3 25 3 . %8 15.72 (S OE BRI OB 1B 5
EEEMNOBEEENH D, BRB/EONETORHER EXE, £ 131177,
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T—=S 2 fF EHNRIZHI]EEEEE—SRIERE I E AL EERHE

ElgHEHEE
£131 D] BXBEEI2—ICHTHELEOIHHERE
HBARE EEEE EHA/ZFDM =
mEEEHAH | 1987 B R SR AT E EROBFEICDESHEMOTE (BRE
B 12 HFER N 38 &)
mEEEHH | 1995 EIREREREMBETHE | HEEBROEBRUHBEEHEICLELE
MR URBHBONEE (ERER
12 3R R 35 &)
FRAE 1997~1998 | BREHHERE EEEERUEBREEOEATENDE
T, BEIOS Y FZDOWWTD T 14—
CEUT A HAEDERE
MIEBSWH | 2001~2003 | BREHEZHE EE1SREDIBRERVEE4SKEL
DIBRODEEZ
MEZEHAH | 2003 BRI R L TR E EFE L ERESEMOFEHRRURE
HEERDFE GERREMR 16 ##IER~ 63.
AN
&)
B|EEZLWAH | 2005~2007 | EZRIBRESZHE EE5SHMLED1BERRURELD 21F
POEBEZ
HittHh70 | 2006~2007 | 45R5HE - %5t - L - B2 | HTEOBEREUa VY ) — MERDE
DES/NN MhdAHMERTOSY + L - ReEBiTomEEBiELER
70
MEELHA | 2009~2012 | E=RIBREE 2 5HE EESEHRLDEROEER
EEESHA | 2011~2013 | 4o/ OV KEEETIETE YL o0 THKLEBROSEDER
THKITHAREMEOHIEESSHLED
2EZRRUVEBELDIBREODEEZ
Eifth7To | 2011~2014 | BEEERET - EREEEAN | EREERERRUVEDEREREBICAN D
DET/NN tJ7ozo b IERET. EREE., RUHISEERED
DRLFEBHRLEETO
BIRHERZE | 2014~2016 | ERMEEETRL2—TS5 VN | #HEHLMEREABROERER U DoR
BT H a0 Y b (3R DoST) IZ&2REDILT DHEHF -
EHEBELEMAARK IO
MEEELMA | 2015~2017 | EE—SHEBRETEZHE |EE1SHELOIBROEEZ
MEELHH | 2016~2020 | EEEEHEREGEZE |EE4SHELO4BORTER
Hfttph7o | 20195~ | ERMEXEIAENRIETD ERMERLICHN DGR ET
D2/ = oy b+ DEEH L UHBERICAN S EENRIE
DXZE
HE : JICA AR
1.4 o FFr—DiEBIEIM

Bl 7 2 —ICBWTEHRAEDATLEEITT> TOWAELOHEEIZ, LFIORTEY, A K
BUF (GOI: Government of India) . 7 7 Bi%&#R1T (ADB) . #4817 (WB: World Bank) 723
Th D,

141 42 FBF (GOI)
(1) &BAZE

(7] EBFN 5 7 ERETEE L TWA Y e 7 NEFITTAHERIC, 5 7 FEEHE THER I
TmHEEDOND 90%% GOLIZXEAEFE L., 20 D 10%% HEES TEMIT 5 &V 5 Huki 23
—fHTH D, GOL 1L 7] EBIFNSDEFHEZZIT CTHETHRAE L, XEOAGKERTET H
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T—5 ] ELHNBIZBIFEEBEE—ERERE A AR
ERAEHEE

WA TH D, WMEBIFIL, 57 FFHEOZTICE LT, FI2 2 [BIFEEE Plan Talk &\ 9 Whisk % Bl

L. RONESCERIWBHOMESE 217> T D,
(2) EBEE

11 R 5 7 FEHE (2013 H~2018 4F) HifHICk1F 5 GOl DEBFHE# % 1.4.1 [T~ 2014
9 A IZHBURFICH 11 IR 5 # FEHENZBI T 55 3 [8] Plan Talk 23 7hodu, £ 1.4.1 ITRT3HEN
BORHER, AESNZ, 2L D L. GOl D DOKAEIZ X W PNH-1 OLE THICEEEO FHEM
I Tnad Z enbns,

F7o. B 12K 5 yFEEHE (2018 4£~2023 4F) TiX, #* 1.4.2 12777 PNH-1 OHLIE X [ 23800

. BENE THERED SN TS, ZHUTL Y, PNH-1 O—FH XM ZR< T X TOXMOIE
WLFENPTETTDHIEERD,

#&1.41 F11RS5 7 FEHE

IZB89 % GOl DXIEKIR

s GOll=&->T | GOIMbDS
Vo | Fases g HIEEG | 2h 0 | REBSnRR | R (2015
mE km (SH O |EE 2 BB
(&% Nu) (&5 N
FRTOUTH F (BIORSE > EHENSOBYBL TOTTH FER)
SLMH—9F T4 (PNH-1) #
1 Bk 65.0 764.217 764.217 135.515
YA UF4—Fat)LT (PNH-1)
2 EBmE 82.0 1,156.061 693.637 133.570
Fat)LT— kY (PNH-1)
3 45.0 1,138.676 683.206 59.953
ERRE '
ko ¥ —F S AL (PNHA)
4 55.0 1,315.899 789.539 76.465
BB
JEAU—BLAY (PNH-)
5 B E 138.0 2,843.279 1,705.615 0
6 | /NN—F1iBES%R 1.0 71.529 71.529 3.020
7 | HhAEBROBHE 486.0 1,803.800 1,400.930 0
SUhA—IL—TILHY (SNH)
8 _ 36.0 776.352 465.811
ERE 6 3 0
&t 908.0 9,869.813 6,574.484 408.323
HEL : DoOSTADETY U5 %4 &2 JICA AERER
#£1.4.2 F12R5 7 EFHETO PNH-1 BMNHEE TEXRE
- GOlIzT&»oT GOl MhbLNDFE
Vo | Fases g BHEE |20 00 | FRShEX | WA (2024
(Km) :'(“ﬁﬁ NU) 1828 £1 8rR)
(A7 Nu) (A7 Nu)
1 S5 —+ 3L (PNH-1) EBRHE 51.0 573.65 474 100 474100
tod)L—KS5<) > (PNH-1) &
2 ) 37.6 418.968 418.622 418.622
&5t 88.6 992.618 892.722 892.722

HEt : DoOSTADET7Y V5 %4 EIZJICAREFER
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TS E EHNRIZBI S EEEE — SRR E A EEMTE
ERAEHEE

142 7P T7EHEEIT (ADB)
(1) EBAE

ADB © 7] HE&ETL#E7T ¥ 7 #MillkizisF 5 W1 58HE.  “Regional Cooperation Strategy
(2011-2015)”  (November 2011) (2 RENTW5D, 7] EOBREICKHT HEHBTERERNT 7
n—F X, GDP OEFEL LA REMNEREORD, £ LTI =7 AR BEEOERIZ\IT -
BHEREBEXEZLTO LI ERHMEL TV 5, ADB IX, 1966 FEDOFRNLLIK, Frd[E & B E e X— |k
Ty T RGNS, NMBEE EEEA I L CBY ., B/E ADB 1 [7) Eix+ 2Rk
O EBRBAFE AR & 7o > TV D,

(2) EMRE

ADB NN ETIZ 7] ETITomEK - REEEOCTr Y27 N A NEFK 143 TR T
(BEE-THETe) |

#1.43 FEADBDE B LV A —ITH T 5EMEE

. - EBn%E 7 =
No Jnzy t4 BB AR AEFEH g ==
g (F K1) e e

1 | South Asia Subregional Economic Loan — 50,350 —
Cooperation Road Connectivity
Project

2 | Road Network Project Il (Additional Technical 2011/4/15 600 DoR
Financing) Assistance

3 | Road Network Project Il Technical 2008/9/10 650 DoR

Assistance

4 | Road Network Loan 2005/9/30 27,600 DoR
Improving the Well-being of Road Grant 2005/8/9 — DoR
Workers

6 | Preparing Road Network Expansion Technical 2003/7/2 500 DoR
Project Assistance
Road Improvement Loan 2000/10/3 — DoR

8 | Road Planning and Management Technical 2000/7/20 - DoR
Strengthening Assistance

9 | Roads and Transport Network Technical 1998/12/3 — Ministry of
Development Assistance Communications

H # : Asian Development Bank

143 HFRT (WB)
(1) &=B77&t

(7] ElZ, 1981 I WBIMBE L 7257, WB D2y v VISR T H 2 EIREBA %S
% (IDA: International Development Association) (. {EK4F] X IZ4FME L OFE %8 U T, 1980
FRMEHNS 7] A~ 7077 2x2Rlm Lz, 17 BHid, EEEafAtE (IFC
International Finance Corporation) (Z 2003 FIIA L TV . FLHEREERIEHE (MIGA:
Multilateral Investment Guarantee Agency) ~OANZHFE L T\ 5,




T—s2F FEHNRIZHIF S LEEE—SRIERE I E L EERAE
ARG

(2) EMRR

1412, WBD 7] ENTxT 2B ER A~ 4, 201240 — EERME L S 7oy, 2013
FEPLHEHINTWD, BESHTCOWMEDFE/L 7Y =2 F& LT, Rural Access Project 1
(RAP1) K TX Rural Access Project2 (RAP2) 23Z1F b, HGEIZEIT 57 7 ADSENK 5
NTW5D,

51

30

03
2009 2010 2011 2012 2013

i - EREERIFEEIT (IBRD: International Bank for Reconstruction and Development) E U IDA 3
SYyRAVRESD
{8 : Word Bank

K141 WBIZK 7] BIc®dTsaIy bAY FEDOHRE (BEL: BB FIL)




T—s2F FEHNRIZHIF S LEEE—SRIERE I E L EERAE
ARG

2. JOoPzxy bERYS K

21 A xH FOERIKSE

211 #& - AB
ARHEEAH YT 5 DoST DAL %2 2.1.1 1271,

Director
General

PAto
Director General

[ | I I

Bridge Design apd Construction Maintenance Transport and
c o Geotechnical w5 = 5 Railway
Division i Division Division i o i
Division Division

|— Projects

9 Regional Offices

H# : JICASAEMH
K 2.1.1 DoST #i#X

BED DoST DOk B IIAT L O 5 HT (Regional Office) Z & THRI4004 TH Y, BRO
RRERE N OVE QL HE 78 BLIXAE 2% (Bridge Division) WY 92, £7-, B OBBRIZEZRT
(Construction Division) 2344 L, JERRHEFFEELIL, MERFEBLE (Maintenance Division) 73
LTWo, 723, FEFMIT, MTEBHTPEFZITV, KN EELERT D,

21.2 Btk - FE

DoST AR L, 2022 4E X 0 2[FE 9 ATOR G HFEHEANIR L, B - B3R OFERHER S B EHE O
WREEBGAT, Z O &2 BICEERHEFFEHEYROR D E1TY Z L 2RE LT,
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T—5 L E EHNBIZBIE L EEE—BRIERE B IR AT
EHEHEE

IHETIE, SHOGEBITL, B0 SNDRONEMMERFEE TR (FB2 : 26,000Nu, 15,/
B (ETOBM, B CR%Z) | B : PNH Tl 115,000Nu,km 4. Secondary National
Highway % 105,000Nu, km, 4, Feeder Road Tl 44,000Nu, km 4, 9 >0 )5 ##5 4 C Il
) THIE - WBREPTEZRE L BT, MR TEEEDRITIUE R O hoT, Ll AR
TREHBIZE Y, MRBMNERER - BREEBLESETTRESVATREE D, £,
DoST A AHERFEHFHBE OFT =4 ) > 72 FEMTHZ LT, LV EE DY R TREHRD T
TIEK - BRMEREENERIND Z RSN TV D, RFHEICIR D HERE B2 A TR
225M (#1575 Nu) ThbdH, &b, BAEORFEER - BAFHIXT 2 MERIZZNICITEENR
T DoST AT I W THERDLUTIS U THRER DI ET S D, —F5. DoST DA R & B 7 R IL.
F3ETTFHM (RW2MESF U Nu ERIAEND, DoST OAERIHERFE BT HHALIC X L CARF
FEXTGHRR DHERE B H OFIE 13K 0.06% LB TH Y | ME EORBEIZZR2NZ & 2785 L T
W5,

—F, B LU7ZHERERTROMIZ, EA—r « LA L—3 g U BTN D B - BA
REDXR DT D FHERP B D, ZiuE, BERFENT (9 AE721E 10 A) 12, DoST KA ¥ v
7. M¥%4 (MoF : Ministry of Finance) ¢ Department of Treasury and Accounts (DTA) . DoST Ht
HEBIAENHE - EENLELRET2/HEL, TORTHEREZBAL CPFREBFEELZTTILO
Thd, ZIUTMNFICEAELZHEGICHT2EETETH LD, BRENRELS PROKR S F
ACFEM S, FHEOXIETERFIES D,

21.3 Ediik#E

DoST DAERFRFE « i TIZh D EM L, Ry 7AD" — 1 AU —F, $hihar 7
U— hM& (RCHE) CHEAERM Gom £i) OFLARLVA a7 U— Mg (PCHE) . LKOEHSK
HifGOREFHCHE TN TE D L~ULTH D | [ 30m LLED PC IS b7 A4, 7—F A0 %
D LIINEETH D, . MEFFEEEICH T A EAM IOV TR, BRAREEDOEHEM O
RNHD OO, Bt HEEM TEH N OMEREHE M B e =27~ (2016~2022 47)
DR TH DGR R - 2 (L) ~ == 7 /LX> Bridge Management System (BMS) %
RT3 8, HYHBEENAERBSNTND LI THE, A7rVx7 MCTESN DG
ZIZOWTHEBRZIC BMS ~BERSND Z & Lo TR HEEHERE BRI LB 22 R 53
INTWD EHErd 5,

21.4 BIfFiEss - ¥4t

BEAFh R (BEAFAE) OB OWTIT 1222 %34 FOBUR] BLO 1224 FHERHE)
WZFEERR L7,
22 7Oz M4 FPRUBDIDORR

AFEEOMHR E, DB CIITRESS S BICE L et L7728, BIOWIR5 2 IR LT
IR LZHINH D S EHBE WX 720,
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221 BEAUISOERFEKR
(1) EE—S# (PNH-1) O#iETE

A v RBUFOERE 2515 T, BI{E, DoST #% PNH-1 OJLlE LH % FfiH Tdb 5, DoST A
YERK L7z Road Classification and Network Information of Bhutan 2020 (2 L % & [F[ELE(E “Primary
National Highway” |Z/788 &4, HEMIEEIL 75m EHESHL TS (X 221 28) , BiE
DoST (%, ZDOMEE Z MR~ < [FIEEORIE B E AT OLE T8 2D Tl v | 2023 4 3 JKF
RT, ﬂ@ 9 EOXETLENET LTS, 7277 L, MR OHTRI A g LD —3 X (7 +
YT A~ RTRICALET D b7 U 7K ICB TR, hE THEE2RE LT REILT
H5,

FRo X5 kg EX A2 FR< PNH-1 2ROHEE T, JEE THEIOHE T HEELE O T,
2018 42 12 HRE T T T DB TH 7oA, THEOBRIE, & OIS a T 7 A )L R RGE
ROFBZEVREZTIZE > TORWRIICH D, ok 7] EBRFOHEIZLS L, PNH-1
DLHENE T, 5l EHiE EEM SO LH2 LT 2 2 LBREFTENTnD

e e e e ROW=30m- - — — = — — — — — — = — — — = = = = & - - - -~ - -
105m
== = a2 “FormationWidth ~ ~ ~ ~ ~ T T T 7 7 _’:
[
ettt |

——— e : "_ 7sm o |
khouldsr Carri agaway e (Type .
| o :v shall '
L et ary with
| site) P »,
! /" Variable back
| i ” slope ratio (HV)
| 1
| 4-6%'
L

2-4% 2-4% ,

1 I /
s 1 I
] — 7 { SRS S s S S
y | | Aoy
| Pavement Layers depending on site condition 4 Pt Additional 1 m space for debris
E AN SN S — collection where practicable

_ Shoulder C d to >95% of Maxil
Dry Density

Compacted to 95% M.D.D

H B : Road Classification and Network Information of Bhutan 2020
E 221 XEEE (PNH) OIEEHERK

222 XNEHYA FOFRR
(1) AAEXREH

RMERRHPEL, (7 Bl»OELZDOSH - 7F L HVRNO PNH-1 EIAFET S 5K (6
N6 A Y UK (Namling Bridge) . /N7 # > #&% (Pakhadrang Bridge) . % — 4 U % (Durdari
Bridge) . U B4 4% (Revidrang Bridge) . = — U “#& (Rollong Bridge) ) Th 5, ¥, T A
U UH&IE DoST @ U A% (Lingmethang) HUGFHEFT, £ Do 4 fFiX 45 77 (Trashigang)
WG EEITOEETH D,




TS E EHNRIZBI S EEEE — SRR E A EEMTE
ERAEHRES

(2) FAERMRIBERDOREDKR

T AU BT EEICALE U, B2 S 3,000m RO LAFEL TR, FEAME HIES
2,300m EIEFITEV, T ALY UHENDIE, b Y (Trongsa) IOERTH HE L T/ (Sengor)
FTHTO60HRE, £ H/v (Mongar) MIDEHKTH L U A2 (Lingmethang) F T 45 F2E
B, T2V UMEELCRERFEL RN L 2R LT,

A\_,ﬁl‘_\‘amhng Bridge

Hi# : Google Earth Z£(Z JICA FAEM/ERL
222 FLY)UBEOREBKR

R ZNEE X=X UBITE#EL TE Y ORI 1,000m BETH D, HL ol
1,500m %k & 7LV AH L AN TR VRS | RO MMANZEEBFEL, BIEWEZEEL TWD
ZEWPMAZ D, DoST~OREEHVIC L D L, K223 128V THRA TR LIZEHEOFERIL, PNH-
1ETLE FYRBEMZRFEL WS EDZ L ThoT,




T—=S 2 fF EHNRIZHITEEEETE—SHRIERE I E AL EERHE
EFHEHEE

F i

H 8 : Google Earth #£I(Z JICA SAERM/ER
®223 NUFUE. F—FVEORZKR

U EX EOEIR AKX 2.2.4 1T, [FFGIXERRRIITodH 5 Manas JINIZEILIAT? Drangme
Chhu (Gongri Chhu) JINZIBUWIZALE L TV 5, [AIFEOIE S 1E 800m F2EE Tdh v &34 D113 1,200m
~1300mRE L | NI F UM A —F UG L L THRERMICESITERS 2o TWnd, S
AR U7z 2 i RARIC . RO IMANZEENPFEL, BIEMEAEFEL TWD Z &M R D,
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ERAEHEE

H B : Google Earth #£IZ JICA SAEEER
®224 YEXUEORZIKR

2—U UiEb Y B X UAEREE,. Drangme Chhu (Gongri Chhu) JINZIRVMZAZE L TR Y | [FiE
FHIL D PNH-1 IR WICREPFEL TV D,

800'm

Hi# : Google Earth Z£I(Z JICA SAEFER
®225 O—'Y UEOREDBKR
PR L728Y . AU UEIZILERICALE LTl Y B RFEIFAIE L2V, o 4 12>

W RHEICERRRERFEL TN D, ZOXIIT, TAU UG LA 4 6 TIRELIRBA
RIpoTNDZ & EMERB LT,
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ERABEREE

(38) F+4') & (Namling Bridge) DIRIK & FRRE
1) L) UBEORK

T LU U, B (S U= RERE) O BN, 2D TRy 7 A — RREEL T
WEAS, 2002 FEICHEAE LT HATRIC K o TR L, [RIRELZ i a2 oD BAHE K X C & K 72 b
FRALSEEAE LT, #2003 FIREEAE (BiAG L 138254 U —RX) N4k Ih, TENRE
LR 2 I MILE - MEsBFAA (201444 A) | T, (REXKED IO IRIZHOES & 2 OFFAE % il il
L. &RFEZL DoST ICHER LT Th o7z, £DH%, 2016 FFIZHAE LI LATIC K > T, [A
B HIE LT WHE AL ZORICRELIZEEZOND, ) . TO#%, BN ERERE
AR L. 2020 4F 4 HICBUB AR LTz, BUBORE T 2K 2.2.1 1R,

F221 FLYVEDOHR

B

BE
o
P oy
AFAERME ERAERAE
RIE EVUAHILE (Y AR U AEEREE)

BEE 2016 & (=1 L. FTERIIX 2003 EIZBHZRIh=EEZOND)
BERK A —=K (RE%HAE)
BE 27.4m
Y= 3.27m
HEHERE 20km/h
BATAIRE 30 kv
HHE= (EEEWIT LERAIOTEEZET)
HE : BMS DT —42 EU DoSTADET Y U F %HIZ JICA HERER

—F., FEEIZOWTIE, 2018 H£~2020 2BV T, T4V UERT CEEE B RN
T L, BITIEODIA L 2 & 2R L, 2021 EI2iE, RlEAmEICX Y 5 HI12BE 13 HD
2 B, TR IA Lz,
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TS D EEHNRIEI S EBEE— SRR EA R
ERAEHEE

2) LY UEDEE

BED EETAREE NS U — (K%M THO . Fio. NR24FERIRNHEE] CTHERT 5208,
HEAnf R BE T RO T2 D BB FER S, ISR BRI E BRI NS Z 20 b,
B ORI RZDMETH D, M T, HRA%OERRET., FEFICRRTHEA L ZWRIT
HHZ s, FHEMRKLEETH D,
(4) /XU F 4& (Pakhadrang Bridge) DRk & iRRE
1) NI FEUBORK

XY E BT, 1982 EDOSEMRLIRE, LATRIC L D ELZ T -EBRIIMER SN2 o Tz, ARG
DEETHFE 222177,

+£222 NOFUBO#ET

i
At

AFAERME ERAERME
& EVALR (BUAUMARHEMEER)
BERE 1982 4

BREBX HHary)—E (HHE)

BE 19.4m
=1 4.24m
REHEE | 20km/h

i BMS DT —42 RU DoSTADET Y v 5 &£ JICA HEMVER




TS D EEHNRIEI S EBEE— SRR EA R
ERBEHEE

—J. EWREIZ OV TR, 2018 F£~2020 FITBWT, EUHANH X T H DD PNH-1
ECEEE TR L, BITIEDRRE LT & /MR LT,

2) N FUBOERE

BB ORI T & IR W TR R H2HERS S, S O RS S iz, BUGIT
ar 7 Y= MEDTD, SFHREITIBMALBED -S> THY | RERRIEANEREND,

(5) #—4 1) (Durdari Bridge) DIFIK & iERE
1) F—FUEOHEK

A= UL, BHE (XA V=) OERAICE Y 7 200 3— EBFEE L TV, 2004 48
WA LT EAMICE > TR Liztk, BEHICHEBEREHZR SN, FBORE e 223 TR,

+£223 S—5F)EBO#ET

BE
AEEEBENE
B TUHNE (AU A HMABBHEE)

REE | 2004 %
BEWR | A U—R (KB

BE 24.4m
) 3.26m
HRETRE 20km/h

HE : BMS D T—2 RU DoSTADET ) > J & EIZ JICA RERIER
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—J7. WK EIZOWTIR, 7 FURERIEE 2018 F£~2020 FEITBWT, BEUH AN HX A
> DD PNH-1 ECHEER HRPARIUA AL, BITIEORRAE L= & 2R LT,

2) #—FIEDEE

BAGO EETHEN A U — N (GRHE) THOH ., SO OB bERINTWAS Z &
Mo, FHORTEINPMLETH D,
(6) Y EHE (Revidrang Bridge) DRIk &R E

1) VES UBEOHRIK

U EX UL, BUE B TICEZ 288 (T OO0E ) ORAENIHER SN0, 2019 4E 1
A (FF 2 ) KB REIC_y b ERE L, Mimnirbil-, LL, 0% biaE s ik
ITL=Z 25, 2020 4 3 A EFANERIEE 2 285k U, BAGICx U GEITIE ORI E N EL S 1u7-,
7B, FERZE (6 H) OBMIC LV EREEOKE FICBGRARAE L-2, MEREICEES T,
BITHEIIR TN TW D, [AEOE L E R 224 1R 7,
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F224 YERXUBO#HT
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B TUHNE (BLAHABHEHEE)

EERE 1992
BEBX HEHary ) —ME (HHE)

BE 19.1m
[I=Y=] 4.3m
ERETIREE 20km/h

HE : BMS D T—2 RU DoSTADET ) > & EIZ JICA REFIER

—J7. PR EIZOWTIL, /X7 X UREREE 2018 F£~2020 FEITBWT, T HAMBE Y
> DM PNH-1 ETEEEI RN EA L, BITIEONRAE LT & 2R LT,

2) VEFUBORE

BAE, BUEREITIED E7eoTHRY, F72, TR L WBIITERERINTEBY . BikE
L L COBENFDIZRIZETCHARWVWIRITH D Z D, B OFBERENLETH D,

(7) B—1) & (Rollong Bridge) DIRIK & iERE
1) B—1) UEBEOHRK

72—V ARIE. 1968 FEDTERRLARE, LA & D H 22 T TR IRITEER T & o T,
FfEDOFE T Z R 2.2.51T7R-T,




TS D EEHNRIEI S EBEE— SRR EA R
ERBEHEE

F225 O—) EDHT

=S
HREERAE ERAERRE
GE EUHILE (8 A EEREE)

BEE 1968 4
EBEREER BB o) — B (B

BE 13.5m
[=Y=] 4.03m
JEEE | 20km/h
ETaEe .
=mEg | OH~

HB : BMS DT —4 RU DoSTADE T U5 %#H(Z JICA AEMER

— )5 TR EIZOWTIL, XY F UAEREE 2018 H5~2020 FEIZBWT, B N~F T
i PNH-1 b CHEEBI AN FEE L, @ITIEONRBE L2 2R LT,

2) O—Y UEDERE

BUBORR T L IR T, SHARH L TRV, SO ENHEE Sz, JEITEk
iz UV —MEDOTD, SHERIEIBEMIRBED —>THY, RARRIBFEANERSND,
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2.2.3 HAEH
(1) =&

KRB DR T — 2%, ESAKALRSE T % — (NCHM) L 0IEE L7, A% 516
ZOFIROKMENL, &y R ORUERX S TREAZFD AR (Cwb) IZHE L, FREESEROE
VA—VORBIIL D THEOWNE] & T4FDHE] OpbEREE T2, HFTHKRIE-
T LBITE, RIL3-5S A, ZiX 69 H, BIL 10-11 H, ZiX 122 HE72 D, XUAVEND
REfT A > RERErT 591 7 1 > OFREEIC L 5 EHR e80T, FrZ K T iy £ < ok
WEHTBHT,

(7] [ET NCHM MFTE7 2 KGBINANL 40 EiTd 0 | WIRNTEHRRT — 2 2 BT 572
D, ZHOBMFTNG T 4 —E U ENEC K o T, A SERIEO YT — 2 L LTRE
TELBMMEZRE LT, 74— DHIXEK 2.2.6 \IZRTH, F AU UAEHIEA Autsho B
. 7 B ML X —4 ) iGtiEAY Mongar BLHIFT, U X AE L v — U UG Kanglung B
P cRETE, ZNHOBMIFTORRT — X #WELTZ (£226ZH) .

- “h ‘

' \‘“:j__- \ - Tashlyangtse
Hr@ngsa b / o3 ‘ -
3
/ glUra) : o Tshenkharla

Namling Bagin :"

Zhemgang \\\ // :

Pakhadrang &y Rey}féng Basin

Durdari Basing Lo 2oy \< /
Yurung Pemagatshel ’
]/ Dungmem

Dechenhng \
; De@thang
[ A

HE: EIKkXREtE2P— (NCHM) | Google Earth
226 7)) BERSKEZBAFMOMKREMSEDT 1+ —1 2 5EIE
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EFEHEHFEE
£226 TANRELERRBAFM—E
- - BAF B8/ F = i SR zZ5
1 | Kanglung | 17480046 | Class A| F&) | Trashigang| 27.2780| 91.5016| 1,987|JE4A >, A—1) iE
2 | Mongar |16300046 |ClassA| F& Mongar | 27.2793| 91.2357| 1564/ 5>, 5—51§E
3| Autsho [16400046|ClassC| F& Lhuntse | 27.4400| 91.1700 863+ L) UiB

HE : BIAXRREYS— (NCHM)

1) —B5%

(@) SR

AFEYRIRIZ, BIHIFTORESIZ L > THER SND N,
Q1CO ARNE L Z~d (X227 28H)

HESIR 17~31C., RESIR 3~
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Wt BTAXSREYS2— (NCHM)
K228 AREMEXEZEE (2013-2022)

(c) JEZE

NCHM i, JHi#EIE | HOFEFABD E LT —2 LABE L Thary, (2210 2,
1. Autsho BT CTITEUEIZEHI L T W, )

BRKBEHIIRATH LY, [7) ETE, XUTVBTRET LA 7 0 OREOE T
H5HHOO, FERENFEAET L HUE TIXZeVy,  [Compendium of Climate and Hydrological Extremes in
Bhutan| (2 &ZAUiE, 1996 4 4 HIZ, 7 4 > 7 =54 T 50-60 km/hr (13.9-16.7 m/sec) D FRJEL7S &
FELlLESnTnD
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Monthly Mean Wind Speed (m/sec)
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HEt : BikXREtE2— (NCHM)

2210 ARMFEHEZE (2013-2022)

2) BROYHE
(@) =M. AMBLUVHEBERE

Ak U 7= 3 BUNET O A MRS Mok 84X 22,912, FERBKEOLET 2K 22111581, R
GHERT, RO EINLET 2 — U UBIEEO Kanglung BHIFT CTO R BEK &L 1,162 mm,
KOS OF LY AT  Autsho BLHIFTTIL 806 mm THDH, T A—rDOFBIZLYFEE

(5~9 H) OMiEIX, FERBEKED 76%L L2 Hn, 7 Alckb%<., 8 ABNZhickil, F
FRKEIIRE RN T Y T2 LU CTEE T 208, KUBRZENZ M O BEKEOMIE 2R3 A B 7R ERZ
B OPHE AT S 720, NCHM 725 0 HEKE DT —# 1%, Kanglung & Mongar BLIFTIE
274 (1996-2022) | Autsho BUHIFTIX 18 4[] (2005-2022) D7 — & ZUWE L7z, &BHIFTOH
Bk A X 2.2.12~X 2214 (Z-7, —J7, FFENEZR & ORRFREREZ R T 5720, [F
T —=F DAF a2l T, EFBRIFTIZBRLOR 5 F£R07T —2 L, #ates LT,
MIRVEFEMEICR T DT —# Th b, BT, HARD JAXA O EKEWN®E (GSMaP) DT —4#
DD, BAERAHI O 2000 4F 3 A LIBEOREFIN &EZ2 AF L7cy, BTN & & T 4~6 HIfRE
OFEMMAE LML, BHEECHERS S B L TERA LN & & Lz,
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2211 3HBIFTOERREKEDNDZEIL (-2022)
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Higt  EIAXERRELE— (NCHM)
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2-18



T—=S 2 fF EHNRIZHI]EEEEE—SRIERE I E AL EERHE

EWAEHE

=

(b)

FRIRKXBRRE (1BfE)

N EF RN BB L 7 D fE (FERRRKHERE) 2% 22.712EHT 5,
#227 F#HE (FHRxXEBRE)

Kanglung Mongar Autsho
ID 19116 ID 19001 ID 19016
BEX | 9150160 | #EX | 9123570 | #EX | 91.17000
F e
BEY | 2727800 | #EY | 2727930 | #{EY | 27.44000
AE% | mp | BEN L ag | BEN ag
T;ﬁ 27 27 18 FH
1996 129.4 | 1996/7/12 92.8 | 1996/10/29
1997 62.8 | 1997/6/17 61.8 | 1997/8/10
1998 46.2 | 1998/7/6 76.8 | 1998/7/5
1999 66.5 | 1999/10/19 55.2 | 1999/10/18
2000 88.5 | 2000/8/2 70.8 | 2000/8/2
2001 43.6 | 2001/5/29 36.6 | 2001/10/1
2002 71.6 | 2002/7/23 52.4 | 2002/8/5 FLY) R, i
2003 52.9 | 2003/10/9 84.6 | 2003/7/26
2004 116.0 | 2004/7/9 106.4 | 2004/10/7 A—5 s, Rl
2005 88.2 | 2005/4/23 82.8 | 2005/10/20 60.4 | 2005/10/22
2006 45.4 | 2006/7/25 34.4 | 2006/5/28 31.6 | 2006/5/13
2007 59.2 | 2007/10/9 59.2 | 2007/9/6 41.0 | 2007/10/10
2008 105.6 | 2008/10/27 93.0 | 2008/10/28 78.6 | 2008/10/28
2009 71.8 | 2009/5/25 100.0 | 2009/5/26 154.0 | 2009/5/26 | 44 ¥ B2 Aila
2010 96.8 | 2010/6/26 90.6 | 2010/6/26 54.0 | 2010/7/11
2011 38.2 | 2011/6/16 45.6 | 2011/8/6 48.8 | 2011/6/1
2012 78.2 | 2012/4/19 67.4 | 2012/9/2 47.4 | 2012/9/13
2013 75.4 | 2013/6/25 57.0 | 2013/5/23 49.6 | 2013/6/27
2014 102.4 | 2014/9/21 90.8 | 2014/8/14 53.4 | 2014/9/21
2015 61.8 | 2015/8/19 85.2 | 2015/8/19 45.6 | 2015/8/19
2016 51.2 | 2016/4/17 97.0 | 2016/10/12 76.6 | 2016/10/12 | FL1) U4, FiH
2017 62.2 | 2017/9/29 78.2 | 2017/9/29 58.2 | 2017/9/29
2018 64.2 | 2018/7/3 48.8 | 2018/7/3 26.0 | 2018/7/30
2019 90.2 | 2019/7/10 66.8 | 2019/7/7 55.0 | 2019/7/8
2020 103.0 | 2020/5/21 109.6 | 2020/5/21 59.4 | 2020/5/21
2021 71.8 | 2021/10/19 72.8 | 2021/5/26 78.8 | 2021/5/26
2022 71.8 | 2022/10/24 60.6 | 2022/10/24 44.0 | 2022/10/24
2023
Max 129.4 | 1996/7/12 109.6 | 2020/5/21 154.0 | 2009/5/26
Average 74.6 73.2 59.0
Min 38.2 34.4 26.0

HE: BIAXREEYS— (NCHM) OT—4%24&Y

(c)

[ERSREREE (IDF h—72)

FERNIREZ AR, IDF W —7 . T 720 BEMNME (Intensity) —FErAkGERE (Duration) — &
FAHEE (Frequency) HEFRIZ. [ RRAKAGEIRE M 8 O MRME 2 FEHLEE L TR 225, SEIORER
T—HIIHRE LW O, ERFERESMAIZOWNTIE, HAROYE A E AW THEHE L 7=,
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IKSCHEFTEHR N B3R D B 5 B BTG I COMRBENE L K 2.2.9 1077, JAXA D
R & HHEE L -k O B b 257 — & & L CHRR T 2 235 EHE & LT3
L72vy, SBLETT — 2 D2 DHEE L7 FENTRE A (IDF 7 —7) %X 2.2.15~[X 2.2.17 |2,
FERNIRERDOER Z K 2.2.8 17T, KGRI O HMATIZ, T ORERITREE D G R
a5,

#228 FHRAFMOBRBEXDTEH

ERmER, | =a /28 (ExX)
= . Mongar (/892 # >, | Kanglung (J E& >,
fé; Autsho (F4 1) * F) ,5?_,(5, = gn_gu(,/m) s
(£, %) Kbt DEUATEROBFORE a DB
B 7 e 7 e 7

1.1 90.9% 12.379 189.727 18.686 | 286.392 18.216 279.187
50.0% 21.546 330.221 27.227 | 417.279 27.618 423.283

3 33.3% 25.542 391.462 30.948 | 474.318 31.693 485.725
20.0% 29.969 459.308 | 35.022 ( 536.759 | 36.237 555.372

10 10.0% 35.532 544,565 | 40.193 | 616.013 | 41.917 642.430
20 5.0% 40.859 626.219 | 45.169 | 692.264 47.402 726.487
25 4.0% 42.544 652.037 | 46.736 716.280 49.125 752.904
30 3.33% 43.915 673.051 48.028 736.093 50.536 774.519
50 2.0% 47.754 731.890 51.593 [ 790.730 54.453 834.559
80 1.25% 51.280 785.926 54.845 | 840.563 58.057 889.796
100 1.0% 52.925 811.143 | 56.373 | 863.979 | 59.742 915.613
150 0.667% 55.942 857.374 59.193 | 907.208 62.837 963.045
200 0.5% 58.096 890.396 [ 61.191 937.828 65.030 996.667
300 0.33% 61.113 936.627 | 63.973 | 980.457 | 68.086 1043.499
400 0.25% 63.228 969.049 65.971 | 1011.077 70.280 1077.121
500 0.2% 64.874 994.266 67.498 | 1034.493 71.964 1102.939

HE: BIAkXRE&tE 2 — (NCHM) OT—%2 &Y
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HA: BIKkXEEEU2— (NCHM) OT—4% &Y
X 2.2.16 Mongar 8AIFFD IDF h—7T (RO FZUBEF—F )
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X 2.2.17 Kanglung £8IFf® IDF h—7J (YEXUEEO—1) UB)

(2) k¥ - kX

KIT—Z RGBT —F LRI, BEAKIKGE % — (NCHM) KV IE L, #iET—
20X, JRIT — 42 & U CI3f#E% ) 30m O FABDEM  (Forest And Buildings Removed Copernicus DEM,
FET VR RVRT) o RIS TIEMBE Im © AW3D (U E— |k - B v T HElE
Z—) MM U7z, BIC, BREZITEROWR)IAER L OEREIEZITV., b ORR &8
HIFR ARG e & & VT, KB - KSUT 2 32035,

1) REOHE

AR GAERLE S DI Ok, EE)ITd 5 Manas JIIOIRIZH Y . T L AED
Jiedld Manas JI1>3Z)110> Kuri Chhu ~JidLiATe/ NS, %Y 4 41X Manas 32)110 Drangme Chhu
(Gongri Chhu)lZifidviAZe/ N3N Dk TH 5 (M 2.2.18 ) . = — Y &L Gongri Chhu & @
BRI ®H Y . Gongri Chhu 7> O KDOEEEZ T B AHEMERH 5,

(7 ) EOKBRFTNEL, SGHERO X 5 2o/ M ITHRICIE 72 < & 2 FRE OB O itk & £
ORI DARFEE SN TS, AREICBONTIE, MEROkKEZH L L T35 EE2EDHE,
0— U U E OEWRERD Gongri Chhu OFEHEZHEET 2 Z & 2 HWIZ, G ROFILEE O
4 OB ORI T — 2 ZIUE LT, IET —ZTHH X, NCHM ~ORf & D #5570 5 IEE
ATREZR HOKNZ, HtHIEO A L Le (X 2.2.19 /) |
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ERAEHEE

o T <y -
0 :-; O ""“»-/

HE : HEC-HMS IZ & BRI FR#EHT & Y. Google Earth B

2.2.18 Manas JI|FEEE & A RIBERAE

Tangfonilangehit

@A shelonlicUiichny

Bemethanglon] Urizampa
Ehamkharchiny KlrichhuM SUrichhu

@m lingmetnang[en!

L
Maurichhu
(Dewnstream) g 4 Pengzem en Neym Ame
2 Gyelpashinglen] R (LSS et
i Kanichhul INrimshing)

€hamkhaMangdelon)
Mangdechht

Banglagon
NyerAmoeehiu

S;I?;E‘.Ih Dewrifon]Dewri

HE : BEkXEEEU2— (NCHM) . Google Earth E

2219 WELKIBARDLE
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(a) HKRXBBFRTHORE

NCHM 7 5 I4E L 72 /K307 — 2 1%, Kuri Chhu @ Autsho ZLHIFTIE 32 45/ (1990-2022, 2005 4=
IZKM)) . Kuri Chhu @ Kurizampa ##IFT & Gongri Chhu @ Uzonrong BLHIFTIEZ 31 4 (1992-
2022) . Gongri Chhu ®=ZJI| Kholong Chhu ® Muktirap BLHIFTIE 22 4E[ (2001-2022) D HF —#
Thd, WE L 4BRFT oA MEEiEEZ X 2.2.20 IZR-7,

800
—m— Autsho on Kuri chhu

700 a—Kurizampa on Kuri Chhu A
. —e—Uzorong on Gongri Chhu
e
= 600 Muktirap on Kholong Chhu
o
E
< 500
o0
P
]
S
2 400
=
g
3 300
-
=
‘= 200
(=]

100

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

HE : ETKXEREZYE— (NCHM) OF—% &Y
2220 4#8RAFAOARFHREE (-2022)
FEMFTO B EIE, 1 FERO RRET — 2 2 K& R &N SIAICIE A~ 2 T, btz

PERR L, BKE, EkE, BKE, BKEFZORIGENRMEEZ RO 5, FWERG S EROFKEE
BRARBEIZOWTIT, FBREEICE 2210 DEEYS -0 MAEZ T U TR 5,
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ERAEHEE
#2210 FHJFORAEFEMBEL YRR
BT FRRK | o= ~ = | me= | FRZED | =mes
ey 27 0y K 7) b=V P AR R
(REER: | ANe | EE e KE | FKE | BKE | BKE = IR .
km?) 1-day 95-day | 185-day | 275-day | 355-day | 365-day | Max/Min
Auteh Ave. 781.1| 326.2| 1408 81.4 63.6 61.4 13.6 | 1990-
(8‘223;’ Max. | 11759 | 4472 1781 94.2 88.3 88.3 23.8 | 2004,
Kuri Min. 88.3| 88.3 88.3 57.0 40.1 38.6 1.0 | 05-22
o Chhu Ave. | 13814 4333| 1622 88.1 64.2 60.7 230]
urizampa -
(8500) Max | 37116] 550.1| 2028| 1329| 1099 96.9 628 | 509
Min. 938.3 | 356.4| 130.0 715 50.7 478 10.7
y conari | Ave- | 12015 ] 4620] 2108 97.9 72.0 68.6 196 o
Zorong ongri -
(#560) o Max. | 3332.7| 616.8| 2451| 1266| 1026 100.0 38.4 | 509
Min. 7354 | 360.5| 166.5 67.6 46.5 33.7 9.8
Mo <ol Ave. 4593 | 916 39.4 16.7 111 105 “arl
uKtirap olong -
(905) v Max. 958.4 | 119.1 51.3 222 15.3 14.4 99.9 | 5099
Min. 193.4 | 744 31.3 13.4 8.9 8.3 19.5
(g4 7= 0 JEAE)
i ﬂ:‘ﬁ?ﬁ:ﬁsij( Hh ol = Tk = = 3 = EFEE]EEi’J\
= . R 27 71 K7 &7 ey
BT M[IE= miE | RE KR | AR | EkE | BKE | Tus e
(km?) | 1-day | 95-day | 185-day | 275-day | 355-day | 365-day
Autsho 8,453 | 0.0924| 0.0386| 00167 | 0.0096| 0.0075| 0.0073
Kuri Chh o
Kurizampa | "™ 1 8600 | 0.1606 | 0.0504| 00189 0.0102| 0.0075| 0.0071 ;H;j"” <
Uzorong | Gongri Chhu | 8,560 | 0.1509 | 0.0540 | 0.0246| 0.0114| 0.0084 | 0.0080 | ftz 4 1558
Uzorong | Kholong 905| 05075| 0.1012| 0.0436| 00185| 00122| 00116

HE : JICA SAEH

1600

Autsho - 8453 km2

1400
——Kurizampa - 8600 km?2

1200 Uzorong - 8560 km?2
Muktirap - 905 km?2

1000
800
600

400

Daily Mean Discharge (m3/sec)

200

0

0 days 60 days 120 days 180 days 240 days 300 days 360 days

i EAXSEE L2 — (NCHM) OF—42 &Y
K 2.2.21 KBAFORREE (-2022)

(b) BHEEORES & CAERHE

LA O SHER O RFIBIL, A/ NSO (LHT O b O Th 5 (FR2.2.11, HM22225H) .
B VIR DOFERALE (T D D iz R E TOWJIGNT 2 X 2.2.23 ([ZRT03, FLU v, X=X
BX N HE . v UEOIRIC, IEFICEABLOWEIRE &2, 2O X ) AT
X, BOKOBERHAE . oK LH D= R L X —H KREW2D, TBEILS <,
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T—s2F FEHNRIZH ;S L EEE—SRIERE I E LS EERHE
EFAEHEE

R - VEIRIC K DIEDOE Lzt 5 PR DERMED SV TH S, £z, ALORECRNLE
IREDREEICHE D HARDO U A7 @m0l T H 2D, k. MO~ TIX, G &EE
OIS ZFFOHUA H Y . FEORZENLOMBUK BIRESN D2, WEOWHEIZ A~
SV, 722l FOMEREL LTI, BEAEIIEREIND,

£2.211 WRFEHOME
. =g RIEE RAEE ®ESE RRREE
BEA T4 (km?) ) il L)
FLYY Kuri Chhu — Manas 2.50 3,424 2,160 2.589
N9 &> | Drangme Chhu - Manas 21.33 2,919 982 10.467
H—51) Drangme Chhu - Manas 3.94 2,440 955 4.215
JEAY Drangme Chhu - Manas 11.17 2,612 793 5474
a—yy Drangme Chhu - Manas 4573 3,378 635 18.364

Hi8 : JICA SAEE

Hi# : JICA &R . Google Earth

K 2222 »RiHFEER
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ElR B REE

3,000
& 2,500
E
9
2 2,000
i
g g
= 2 1500
£ 2
(] :'"‘ = N
8% ——Namling
83
B & 1,000 Pakhadrang
é Durdari
E 500 ——Revidang
5 —Rolling
o

0
0 2,500 5,000 7,500 10,000 12,500 15,000 17,500 20,000 22,500

Distance from Downstream (m)

HE : AW3D T—A2 S LUz SFERE KL Y

K 2.2.23 £BEROAEHETRAMSRLFRAE TOM)IIHER

2) FHfEMT

VAT X, ISR ORI OV T, K 2.2.8 ORI O 24 Refi] B h A~ =
N7TZ 7 ERD T, KEREE T ILE (USACE) @Y 7 7 =7 HEC-HMS (Hydrologic
Engineering Center - Hydrologic Modeling System) % HW2f#ti 2475, v — U UED AL, Manas
JII' (Gongri Chhu) DPUEAEE Pt CTHRRT HHF L0 . v— U Uik it &1L HEC-HMS DO
JIZ, Manas &) BRI O & LT, IrEBLHIET O3 S EH TS R OE 2 ME 3 5,

(a) REEEEBLUHTRIE (7U—K— )

BROHT FTREBEZRET DEEORGHIM GREHERE) 1L, 77— Ve (1 v NEEYE)
XV 100 FRERYOKE S LT, HT FRBEIT 100 FrEREKAL (HFL) (2% L TH 2.2.12 ORH
ERERT D ((HL, & £ T, 100 FfeRikEIcx 42 Lamak b RET5)

#2212 PHELHTTRHES

FHE (mYs) ﬁmiz%f_F z
Q<0.3 150
0.3=Q<30 450
3.0 =Q<30.0 600
30.0 = Q<300 900 FLY, RO, F—F1) JESF Y
300 = Q <3000 1200 ao—y>
Q = 3000 1500

H# : IRC-5 (Indian Roads Congress, Standard Specifications and Code of Practice for Road Bridges)
(b) FENAI LTS

B ERNBLRAIFT OFEIANA = N 27T 7 %K 2224 (1277, FEIAAT N7 T 703, TR 100 4
TR OM, 1.1, 5, 10,25, 50 FFMERONA = 7T 7 b 2N EFNHEET 5,
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—Namling (Autsho 26.09 mm/Smin

25 Station) A f\ 24.62 mm/5min

—Pakhadrang, Durdari e B \.f,Zi-,l,Z,mm/é,Ln,in,

(Mongar Station)

Revidrang, Rolling
(Kanglung Station)

=]
=]

o

5 minutes Rainfall (mm/5 min.)
”

AN

0 == — - — —
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

Rainfall Duration (minutes)

HE : JICASREH
X 2.2.24 EENATFSS5T (100 FrEFRHEK, 3 8RR

(c) HEC-HMS [Z & 2 Fit f#r

HEC-HMS % W Tt fENT 21T 5, T T vid, KELERERICE > TEREINT
Soil Conservation Service - Curve Number # (SCS-CN {£) (2 X 2Bt HE T /L& H 7= SCS H
PEXEDS, FEBMRET L E L THBMCBW AL AHAENTEY . AR THLERAT S, it
WO, X 2225 \RIE D NREUZ 2E S L, BEEAALE &S ERFH A2 2O LEE TO
IR R (1 DU R SV 2 | o RPN

TEHENT 2 B3RO ALz 11 AEND 100 Fi v — 7 Wk L | £ 2.2.10 25RO 7K E
LIEAREORRER 2213 1T 7, £7o, MRER2FMMEMBROT T, BERILETO
100 FHERBOKED HZ X 2.2.26 1R T, 5 L LT, 100 FERHKREICHRT 5 a4 i
FTHHEE. AAROEEELSIL T, K2214ITRTHREKqEFEL TRD D,
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H8  JICA BEM
X 2.2.25 HEC-HMS OFHETIL (O EY, 55— FiBDH)

5 2.213 HEC-HMS [C &k 5t KBTS L UFEKE. EKEDHER

) etean| an i _ _ 1145 | 55 104 | 254 | 504 [ 1004 | 100 &
A ER X7 e EHE | CPOKE |EKE| R ) BE | @R | R gR ) ER ) gE e
(km2) Hok | Mg | Mok | ok | Mk | Kk | £FER
FLYY X 1 1133.93 1.62 0.04| 0.02 0.17| 12.25| 17.92| 25.65| 31.70| 37.88| 99.92
L iR XfE 1 597.63 2.50 0.06| 0.03 0.26| 18.71| 27.42| 39.31| 48.61| 58.13| 153.33 | IBRLE
X 1 502.50 2.87 0.07| 0.03 0.29| 20.27| 29.80| 42.80| 52.97| 63.40| 167.22
S5 L5 1227.25 3.94 0.10| 0.05 5.83| 33.76| 44.37| 58.49| 69.35| 80.25| 211.64 | Bridge
LR 590.06 4.05 0.10| 0.05 5.79| 33.00| 43.43| 57.32| 68.00| 78.74| 207.65
L5 1568.47 21.33 0.53| 0.24| 22.13|125.35|164.66 | 216.96 | 257.16 | 297.57 | 595.15 | Bridge
NIFUE | LR 851.88 21.55 0.53| 0.25| 22.01(122.97(161.81|213.52 | 253.31 | 293.31 | 586.63
Tk 285.17 25.87 0.64| 0.30| 24.66|135.07 [ 177.40|233.71|277.01 | 320.53 | 641.06
JEA 4B XfE 1 1488.08 11.17 0.27| 0.13| 14.91| 96.36|127.58 | 169.17 | 200.91 | 233.04 | 466.07 | Bridge
RXFE 1 888.05 11.59 0.29| 0.13| 15.15| 95.87|127.06| 168.63 | 200.38 | 232.51 | 465.03
Drangeme Tk 836.16 | 9058.61| 223.1| 103.6| 908.9|1571.5|1781.8|2046.5|2242.4 | 2437.3 | 3284.6
LR 1032.39| 9012.88 | 221.9| 103.1| 907.2|1568.6 | 1778.5|2042.7 | 2238.2 | 2432.8 | 2432.8
a—1) g | X1 1504.73 45.73 1.13| 0.52| 28.32|175.70|232.29 | 307.71 | 365.32 | 423.66 | 847.31 | Bridge

HiE . JICA AEE
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450 423.66 m3/s (Rolling Zam)
400 —eo—Namling Zam
350 —o—Pakhadrang Zam
@ 300 Durdari Zam 297.57 m?/s (Pakhadrang Zam)
& Revidrang Zam J{
o c Y .
2 250 —e—Rolling Zam \‘ 233.04 m*/s (Revidrang Zam)
3 (|
A 200 |
2 150 \
100 80.25 m?/s (Durdari Zam) ‘
58.13 m3/s (Namling Zam) i
50 e
(=4 (=1 (=} (=4 (=3 (=3 (=3 (=3 =3
S " o O o & 2 Q =

He: JICARER (HEC-HMS #£8)
X 2.2.26 ZHERLETO 100 EREERKD/NA FOST ST (BEKEHR)

#2214 HKEIZHTZEIEREDOEIGEFZEE Kq

TAER
N oH ML PER ) gmom | tEREE | SAT | DET | CUC-Cl
B2 2
o | P ® ltne |, 2 lce || o Pd | g K
(tm®) | (Ym?) | (deg.) (deg.) (t/m®) K K
FL) U 260| 12| 35.0/0.2121|11.977|0.373 | 0.373 0.6 2.08|264 = 264
AR 260| 1.2 35.0 | 0.0930 | 5.315| 0.131 | 0.300 0.6 218128 — 2.00
H—514E 260| 12| 350/(0.2121|11.976 | 0.372 | 0.372 0.6 208|264 = 264
JEX UG 260| 12| 350(0.0696| 3.983 | 0.095 | 0.300 0.6 218|119 — 2.00
A—1) UtE 260| 12| 35.0/(0.0776 | 4.437|0.107 | 0.300 0.6 218122 — 2.00

HE - HPREARFERERS (AR - RAHER ~ (BLxE4, BLRNBERREHIZER, 2016)

3) JKIEfEMT

IRERFRMT & K SCREHT & [RlER. USACE® Y 7 k7 =7, HEC-RAS (Hydrologic Engineering Center
- River Analysis System) & MW 21T 5, 7235, KEEATIZ, 20 U, ¥ —F UiEExt
Gl LCHEmT 5,

AR I, )R B & LT KRBT B, —RonER R (Y— 7 Eo—E &
BEOIREH T (RFRIRICZET Difta) & LT, {iEfEC HEC-HMS TR 72t i &

(BE—=J B LUONA N s T 7)) AT 5,

IKEREHT 2 DS SN RBFT KL 2 3R 2.2.15 (23T, MR TE I PRI Z & 2.2.16 (TR T8,
100 FRERPARNMITH LT, LERRREIIMERTE WD, £/, B2EL LT 100 FiER 0
TERFOME bRd, Fio, RAKRMEFOFOEIAH 24 2.2.27~X 2.2.28 (TR D, BRKARLA
RN T, BRVEHD Sm/s MR DMK N Z L HDHZ LR TE D,
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01 12:10:00|

HER : JICASZEM (HEC-RAS#2) . Google Earth E&

[2227 FLYVEORESHRE (1 RTIEEEFRMBET. 100 FHERBK)

H8 : JICASZER (HEC-RAS #£8) . Google Earth E&

2228 #—SYUBORESME (1 RuTIEEEFRMBE. 100 FHEEK)
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#2215 BIBPRAAE TOHRSKA

EAE | 1% | 5% | 0% | 5% | sos | JOF | 10F

pr 2 pr 2 pr 2 = j378% 14 H
(LWL) | fESsitK | FESREIK | BESRK | BESREK | FESREK (HFL) +E®
F+L1) 2 | 217055 | 217052 | 2170.63 | 2173.34 | 2173.57 | 2173.83 | 2174.01 | 217417 | 2175.34

H—41) 9565.37 9565.35 956.02 956.99 957.23 957.49 957.68 957.84 959.29
HE : JICASHER (HEC-RAS #H)

BRE | TAE

#2216 HTRMHE

e | BEFELAL | OF | q00 rempoky | (OFER

BR4 - = T ERR &E
EF)M) | ok (HFL) s

FLYY 2199.87 | 25.86 25.70 > Fb 0.90 24.53

H—451) 964.35 6.67 6.50 > Fb 0.90 5.05

H# - JICA SREH
4) H% - RO

ERER ISP B RN O ZET 256 WHOFHES, Bl COMEIFRER EDORS
PEAHIZR L7z BT, R - AMEBHIRE T 2 XLER S D,

AERE G & 72 D)L, FIRARL S B CRAE bR, FHE CIEEENEL L TWOFNREL,
Fio, BEOLAREEIC L - TEL OEADKI ﬁ@#é

L7230, JHE TEAE LTV AERDITIE, 72 b X< H#F - FERMEHIRR EE T, iﬁ%ﬁiﬂiﬁ"
HFEL T Dy DR ETNLET HFEREEND, m@&&&& i oy B IREI T 5 Y
BlEGOar 7 ) — METHDRTZENEE LU,

Fio. R EROBGEMEHIAMICH L ThitEN D Z e, 2o, WHEEHESEIC X 51
AT LT, 2 BRET 2 OB WM EINZE £ L, Ko T, BHHMFHEOB AN D
b A (EAMEFEL) 2R L7 - R LARET 2008 KE LB D, K 221712,

FERAE OKBRES: (100 FEMER) 1 HRDTZ, EEMEIO LB AR Z2 7T,

£2217 BRMMETREGCERME EEH®)

HEM (115 | 558 |105 | 255 | 505 1;’&0; 100 &
EHE BRL | JIXME | #EE | HE | BER | BE | mEE 5k =R S
GAlm) | #K | K | EK | Hk | HK (;:l‘FL) T+ER

FLY 451.76 | 0.027 0.184 | 0.228 0.272 0.311 0.343 0.628 Fjﬁ%liz:% (R
EBRY A X: D FAIRDT=8)

(m, =D3o* 12) N TR
F—41) D 590.06 ( 0.134( 0.289| 0.326| 0.368 | 0.398 | 0.426 0.688 :DF5i(;JfH()116m

+Lyy | 45176 0.10| o066| 080| 095| 1.08| 120 219
S—41) | D590.06| 047| 1.03| 1.16| 131| 141| 151 2.36
EFE Vave | TAUY | 45176| 098| 254 282 308| 329 346 468

(m/s) 5#—41) | D590.06| 2.16| 3.18| 338| 359| 3.73| 3.86 4.89

A BEOREMA(F=232 deg) BEDLEE(SY=2.65t/m3), &I, KE USACE 1994 (HEC-23)DHIZ &k %,
D50 1%, BMOFHHERETT,

HE : JICARER

JKiE: y (m)
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(3) THRRIVRY

ROV A7 2B HI121E, FHRNERN O ORE B AO G, S bICRmAEIC
Ko TRIRNAZ LT v 7 ST BERRPREEST 2 U 270, RIRAERICRZEICHREL TV D
ﬁﬁiﬂ&f@%%@%%mﬁbff BENTRFTT D72 & KB B & T S LT h

ﬁﬁfi fRAGHE 1m OEFIEEHET L (DTM, AW3D) ZfAT 5 Z Lick - T, Hig
ﬁﬂﬁ XV PSR O A TV kP LS R O REE LU N IR DO R AL R E AR D T
iE‘JﬁEO) U R 7 FMiZ24T 9,

AAROIEREC X, Bafid, TRESE 15 ELE OB TRAE L, Biteia 10 E CTHERE
ZRMA L, WEIERROLAILIE £ TIEIRET S ERENTVWD (K222988) . —,
AR X, 30 FELL Lo 2R ASRERIE IR E S, AR 45 FELL EORHEIZ Y A 7 3
<L 60-70 FELL BiEane b ofiRa e LI ST D

-

If flood | Debris-flow

flowis | i (Hyperconcenrated Flow)
decreased, || ; will be stopped.
River | [FSMEDRMAR ] Mt s

sediment iS| ' e m m == -
Channel || sjlted... | |

]

| |

2" 107 15° 2
Slope =130 =16 =1/4 =1/3
ccurrence Sectlon |

C]z}ssiﬁ- (Normal | Flowm Section
cation of Flood Sedlmentzu Sectiqn
the water) y small boulder
Bed load ! stone debns flow section

transport
Secfion

HIE . R - AR R IES 25 (BLkE4, B EMBERE SRR, 2016)
2229 EEKARICLDIIWBEBEORAR

ek, BARTIE, B W MEIET 5 IXHEE TE —/RIC AT (debris flow) &EFREL TV
DN WA TIR, BERAEL 14 BT OHERXHEN G, TEITEARE T LB IZKOE D H 5
NE7eb=80, fFitREARTTE) (hyperconcentrated flow) 72X LI (sediment flow) & FEOY,
14 FEELL B CHRAVEMRIZEEEN 2 2 X 9 et LT A (debris flow) & L TR A L

TWa,
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Shallow Ia__ndslide

Rock avalanche -
- //‘

-

__Hyperconcentrated ﬂo@_/,__. e X

Flash flood _ e
] . -‘H — t Studied reach M’";,,';w ) 100 % g g
‘—___r“—‘*—--g_h__jgﬂm' l/”———_-_- <8
0% = §
Sieve effect g g
| ofthebridge e ; Seturated ol porosty | 2
/3]

H# . Water Resources Research Vol.47 (American Geophysical Union, 2011)

1)
(@)

X 2.2.30 FRELBLVDERLEZEASA TOLTBEHDORXFX—L

— REHAE
RPRGR
GIS |2 X % HUBARYT £ 0 . HEsks £ OWEH A LT 40001 VR R2 2 B L7 (I

2231~[X 2234 &) |

+ E AR
TEATELS

HE : JICAREM

2231 REQENMSD)RATHE (FLY ViFE)
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Hi gt :mJ'I.CA ?EJE
M2232 BRGEASDURIHE (35X BEEE—F Y Hil)
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HE : JICA HEH

2.2.33 ZFEEKADEMSDYRTHE (Y EF ki)

HE : JICASREH
2234 ERKRBEMISODXVHE (A—1Y UfkiE)
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ERAEHEEZ

R OBIRAE B IZE L2 BAERAE D A RO T B E)
O 15 O IR O TP HERE 872 & O KRB 22 BLHIGR A 13T > T2, T AU gL
K — 5 U RGBT SN 8 o To IR, WP BRI D fE R B OAE YR B3R 00 A 2 5 7
TH, 2O 2O LEATY A7 IT@EmWEHTE 2 (LATROEIE, EKRKOBKEIZKT 5
B L2 ZETLH0, o200 ZZ1TE)

#2218 THEEKEDURVHIE

P =1
JERE

#2218 12057, Al

BE DK TRERE|TRRRT|TRRREE s | Stream Slope (degree)
Epy X X /HEREXRE | /TR SHOAIEE TIRPIR R BB D of upstream at bridge /
= ke REEY XY Extra Coefficient to
0,
2<6<3 [ 3<0<10 | 10<0<15 | 15<6<20 | 20<6<45 ) foonalllcodjsiats
0<2deg. 6> 45 deg.
deg. deg. deg. deg. deg.
Length 0.0 m 0) 80.8 659.4] 1,115.00 6,524.50) 0 8379.70 1 1.977| 2.638
FLY Y 0.936 1
% 0.00% 0.00% 1.00% 7.90% 13.30% 77.90% 0.00%| 100.00% 1 (Flow. section)
N Length 87.4m 279.4 9,653.80 16,605.30) 26,405.80]  31,787.10] 0] 84,818.80) 5.3]5| 1.28]
AV 4 0.787 5
% 0.10% 0.30% 11.40% 19.60% 31.10% 37.50% 0.00%]| 100.00% 3 (Sedi. section)
N Length 0.0 m 21.3 153.2 895.3] 4,207.60 13,028.70] 70.5] 18,376.50) 1 1.976| 2.637
Z—%Y 0.929 2
% 0.00% 0.10% 0.80% 4.90% 22.90% 70.90% 0.40%| 100.00% 1 (Flow. section)
R Length 26.0 m 61.5] 2,990.90 2,730.70) 7,163.30]  30,544.60) 0 43,516.90) 3.983' 1.187]
PRt 0.899 3
% 0.10% 0.10% 6.90% 6.30% 16.50%) 70.20% 0.00%]| 100.00% 5 (Sedi. Section)
Length 196.1 m 233.8 17,809.00) 29,506.20 25,196.50 93,197.80) 0] 166,139.40] 4.437| 1.217
=Rl 0.832 4
% 0.10% 0.10% 10.70% 17.80% 15.20% 56.10% 0.00%| 100.00% 4 (Sedi. Section)
Weighting coefficient 0| 0.2 0.4 0.6 0.8 1 1.2]

Note. 1. Ranking of risk for Instability of stream slope in the basin was determined by considering the weighting
factors by the study team. 2. Extra coefficient for debris-flow discharge to normal flood discharge was
calculated according to Japanese standards.
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#2219 FREAOHFEOERSMERBMBAED) X HIE
| (F) FLYY | o EY | H=F1) DEXY | o—1 > &=
0 ~29 25.6 443 56.7 337 36.0
BATIE 30 ELEOREITS
30 ~44 427 38.3 34.7 449 43.8 B R b
45 ~59 27.9 15.4 8.4 20.0 18.9 | mL\URSH
60 ~69 34 1.8 0.3 1.3 12 | ZRLEWLVIRY
EtEWLURY
b3 100.0 100.0 100.0 100.0 100.0
30 ~EKIE 74.4 55.7 43.3 66.3 64.0 | 30 ELLEOMEDEIE
45 ~EXKiE 31.7 17.4 8.6 214 202 |45 EELL LOMEDEIE
)Ry 1 4 5 2 3

I RHNDOBRER 2231~ 2.2.34 DEZERGEDE I
HE - JICA AEH

2) K&

ERALE B IR ORI O HBENX 5. IR RO LAWY A7 B X O, iR
R Y A7 R ABICHEE L C. &Blcxtd 2 LamofaE 2 ET 2 (BRMrEE Eio+
OROBEX SRR LEETHY, 20T 7% 2L LT, Z0OMT 722 LAEDET,
REDBENE DN Y 27 PNEm< o LWL, ) o £ 2220 K0, Kb HAWRY 27 OEOE
Z @) X FAY UE, F—FVBOIAT, 2ol 3 BRI, FREDY 27 LFHish b,

+2220 XABIRIDOHREEEM

P e = s “":\A\II
. BRE | mramptmrme | TENRR | g nemg | BEHE
RBER < fEIRE @ = *2+@2+®)
gt s JRUIE®RBK R
FLYUE | 02121 |1 liﬁg’*’:g;*“* 1| 0936 |1| 74.4% 1(4) | BRERERIRD
REE 21\, )
IROEUFE | 00931 |3 | LERHERM |5| 0787 |4 | 55.7% 3(15)
N TERATE & TERTRETH
J— 5
S—SU¥E | 02121 |1 MR 2| 0929 |5| 43.3% 2(9) Y
JEX U | 00696 |5 | LAFRHEERM 3| 0899 |2 | 66.3% 3(15)
A—1) U | 0.0661 |4 | TERHERRE (4| 0832 |3| 64.0% 3(15)

o RHOBRIZK 2.2.31~K2.2.34 D& ZERAEO R
HiBL : JICA SAEM
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1) MR
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BODT DR LRI AERINTEY , EFEARERILEE TH D, BIEIIrE IR
LML, A RORFEFRITBATT D i & 72 5,
2) HEzR=E
MR R, 2023 4F 2 H~4 AIZH T CGREMNSBRETEXRE LTEm L, EK - B2
/BRI SRR, TE REERT AR R, KEMTHE A T L L b, KEE - kX, t
A PEFRAT S L 72 30T 1 FGEWT AR &, 38 L O & B v A & 520 L 7=,
(@) BI=HER
AFHETIX. GPS HIEIZ LV IAHEPH &2 i L, M A LA 25T G 50
BETCXRWERICH L TIE h—F 27— g UHlEEZER L7, DL RIS CERE L
Xy F<—7 OfFmRP L OMEAR CPRHE) 2757, 2B, HBERIT TWGS 84 / UTM

zone 46N | (HSFRHHIR) A H\ e,
#2221 BRABRNEKBRICETBIRVFI—IVREME
XRIER ID Easting Northing E'(T\Xgﬂc)’n wE
NB1 312889.689 | 3026675.508 2215.769 | X E
NB2 312867.889 | 3026726.152 2227570 | n
FL) Ui | NB3 312918.427 | 3026676.674 2213211 | n
NB4 312887.796 | 3026652.088 2219.504 | n
BMO1 313041.845 | 3026629.617 2199.402 | BX:%
PB1 339153.914 | 3017802.625 1001.985 | #HIRHE
PB2 339144.583 | 3017806.535 1002.752 |
. PB3 339136.429 | 3017670.431 1008.454 | n
AR B
PB4 339161.546 | 3017672.920 997.278 |
BMO1 339160.945 | 3017766.530 990.390 | BE%
BM02 339124.406 | 3017724.969 990.433 |
DB1 339357.879 | 3017488.126 970.391 | HIIRHZBE
DB2 339340.096 | 3017476.365 966.314 | #
i) DB3 339376.116 | 3017563.199 987.123 | n
DB4 339365.071 | 3017555.603 991.440 |
BMO03 339438.042 | 3017590.143 978.161 | BX:%
BM04 339494.043 | 3017531.809 959.402 |
BR1 344491.286 | 3019000.250 823.613 | HIAZE
. BR2 344501.585 | 3019012.362 817.558 | n
JEZ UG
BR3 344531.664 | 3019031.030 808.299 | #
BR4 344532.067 | 3019045.129 809.981 | #
RB1 351343.326 | 3021647.834 670.417 | HIHE
RB2 351306.677 | 3021631.443 675.544 | n
A—1! > |RB3 351395.890 | 3021625.890 665.193 | #
RB4 351428.342 | 3021631.841 678.134 | n
GONG5 351418.390 | 3021640.259 679.112 | BEs%

HE - JICAFER
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Velocity
Layer Layer Depth
(m/s)
i (m) (GL-m)
) B « 1.00 500800
2.30 3.30 800~ 1500
= N = ke 2.70 6.00 1500~2000
6.30 12.30 2000~3000
e gt 6.60 18.90 >3000

H# : JICASREH

[2.2.58 PREESHE (FLUEEFHE)

SRS hnsec) 2 THRIERQD (%)
0 1.0 2.0 3.0 4.0 5.0/0 20 40 60 80 100 I
R T T TR TR R N Y | IDT T T T T 1T T T 771 it
h RN i D ) T
1620 30 40 1020 30 40 50 6070
Lt U S O B Y e
A PR = =3 [E}F320~50cn
B == RQD—L=2 P bl
T
1 cu — R E— e ¥ 1= ;ht £
e
o] = e U1
B S8k - B
glol = = —1 ; H L
o R N Hlfeibs ol
e &3 2 o s T e g By 2L
o
Dy | £ 2 = LN
?é, H—2id mm,[:‘n RQD=0 -
%@ 1| LTI ¥ & &

HE - RE RN TEORE & RO - BRI TEEH — (SERKBHHR)
(12259 HPEREE. RQD. BEBRICLIEEHRS (fEHEE)
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B . JICAHEM

2.2.60 HEERFREDHBRME (FLYVBERME)

TV GRS DM RS R A 2.2.61 (T, A RM & RIERICERE AT
HHER Vp=800~1500m/s Z /"3 73, [X12.2.59 Dl EHE L+ 2% LEHD Vp=500m/s LA | TRX 53
INTHEY, A=V 7HA (BH-Nod) FHRENHBEL TS & L—HLEfERER T,
Fro, BWEFMIZP> TP EHEEIIRELS Y, HReZHELLTWD 2 ENTHREND,

i

I

Ht : JICA SEH

Layer

Depth of | Cumulative .
Velocity
Layer Depth
w | @w | ™
0.50 0.50 500~800
1.90 2.40 800~1500
4.00 6.40 1500~2000
7.30 13.70 2000~3000
10.00 23.70 >3000

X 2.2.61 PHEEESHTR (FLYUEBEERHE)
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(v) EREER

ENEARRIT, A=V 7 ar7zHnC, MEEER IR AR T O 2B E
LU CEM LT, BRBRAE RO 22 2.2.26 12577,

#2226 EZENRAREBRER (FLUUHE)

brid BH N Sample Depth Density test Ucs
ridge 0. ep
& Identity (g/cm3) (MN/m?)
2.660 4472
BH-1-1 | 6.00 - 6.60
2.643 2.652 39.16 41.94
BH-No.1 2.803 20.63
BH-1-2 | 850 - 9.15 2.686 67.76
2.668 2.719 27.25 38.55
BH-2-1 | 560 - 6.20 2.778 2.778 25.69 25.69
Namling | BH-No.2 2.794 20.47
BH-2-2 | 7.70 - 8.25
2.724 2.759 10.02 15.25
BH-3-1 | 470 - 4.90 2.710 2.710 37.77 37.77
BH-No.3 2.794 20.34
BH-3-2 | 9.00 - 9.70
2.794 2.794 14.74 17.54
BH-4-1 | 400 - 4.45 2.731 2.731 16.84 16.84
BH-No.4
BH-4-2 | 7.20 - 7.70 2.753 2.753 33.31 33.31

7T1)BH-1-1BH-1-2,BH-2-2,BH-3-20 0 PG ERCRELA EMm L 7278, THE2RL TOrT
HHA : JICAREE

(b) F—FUEOMEREERBE

X=X UEIX, B HADHH 13.5km HAOIEBICALE L, ZOFIREICITE DN #EH L
TWb, o, FBTHZE T T 20N LD BHELZTER L TWDLR, TAU UBIEEDOR
TR S,

A FE AR 0038 B b 1 .22&kﬂﬁ¢9uE(HE)# A L7 L EAIR U Y bR L
LN R OND, 7B, Bl IIFEEN R LRHEEK L TBY . Z08EE
oI B A R (65 EE{) i@ff\éb\vmh%m&‘oﬁofwéo
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52 . JICABZEH
F2262 F—FUBEFRAOKRREEE

e OE R A E I, 4 2.2.63 IR T X 9 ICHBRA & FEEIC S (HE) NEHL-EFTE B
FIRUVIEEL 25 EFNA R LD, 728, FHHZUEALE O£ FM Tk, BEKROORS
NI A AR DBV TG L oo TNV D,

?ﬁ?ﬁ JICAFIZEHM

K 2263 ¥—45)EBEERAOKREE

=R URBIZBTHR—=Y T EMEZK 2.2.64 (TR L, HAEMKEEZLTFICERS, FE
TR —V 7| EEAHFM (BH-No.l, BH-No.2) & /=l (BH-No.3, BH-No.4) Tif 4 Hisi,
FINEIVRE 15m £ CTHEhE L7,

i Flo> BH-No.1 Tk, #EN D GL-5.75m £ TR ZRAT LI WE LEERKORELE, £
DRITIRE R ARNES 4 L TW5D, £72, BH-No.2 TixREFMILY g EEER AL
WRERA) BafiLTnd, A0 a7 HEEERIL BH-No.l @ GL-8.0m F THEF 20~30%F2
ZRLIETHER 70~90%F2% . BH-No.2 ® GL-13.0m F THEH 20~30% %, ZHLIE TR
60~90%FLE & 72 > T 5, RQD (X BH-No.1 ® GL-11.0m £ THE2 0~30%F2E ., FHULLE CTHE
42 50%Hif%. BH-No.2 ® GL-14.0m £ T 0%, ZHLLHET 10% & 72> Td,
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T—5E EHNRIZBIEEEEE—BRIERE I B A EERHE
ERBEREE

E. A TR RQD O FIZoOWTIE, RN—U v ZHMEOHM L~z L > TR S
NDEERH Y . X DICHEIEHEREIZH > THRIRIZERLCT Wik EZ2 £ LT 5 72D ]
LRS- TREME S & 5,

FERMITIE, GL-0.5~1.0m ¥ CHR LIt ko B, @I ak GEER
HEOVEERE) Do LTWD, A0 3 7RI 50~90%FEE Th 523, BH-No.3 @
GL-12.0m LAY T 0~50% 2K F LT\ 5, RQD % BH-No.3 ® GL-9.0m £ TH#f42 20~30%ni1#4 .
LR THER 0~10%F2 . BH-No.4 @ GL-9.0m F THEA 0~30% L, Z i LIE THEd 20~
A0%FREE L 72> T D, A 7THEEERL RQD DX FIZHOWTIX, A ER UAR—Y o 7 i,
FEHECH DT, FREOHEB LSS,

BB, X=X UBOR—Y  ZIETIE, HHIKE TRICIAKMIR DD Z & 2R LTS
7o, A—VU 7 His (BH-No.l,~BH-No.4) Ti%, HTFKEHL (PVCE) KO HFLRERAIK
PrEtZRRiE Lz,

- BH-No.2

H—51)§E AF B—FUE AR

F—HUE ER

1B% : JICA BEH
K2264 K- THE (F—5 i)
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12
135
E 1y
F qglusin 15,4

- JICAFAEM

X 2.2.65

(#—4%1)EFE BH-No.1)

Blw | w L L | |E
Ll
| £
B

L 3 JI’/} r: il
b4 q
|
@ N [

(d | G| e # i

o |

o

||

A
s
E e

2

E A y #

A4

E g b 3

2 A
E T
7y

T
Al
o

- %
E %
12 =
:\3 %

==

slesier] s o

HE : JICARER
X 2.2.66

Sl D278 = 2785

(#—4%1)EFE BH-No.2)
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=
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HE  JICA BEM
X 2.2.67 R—UIHIKE (F—41) £F4Al BH-No.3)

wll | | L] L& E ] = W] s rmmek
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% t i ' . E48 . —_— (%)
T #

B A" wxars
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HE : JICA SAEFE
X 2.2.68 AR—UUIHIRE (F—4 1) E£FA BH-No.4)
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(i) FEBARER

B —Z VBB HEEEARBRORERE R 2227 17T, BB L2R—Y 7H#HET
I%. BH-No.l THAFEH/E2S GL-5.75m £ THAML TV Z &b IEEE AR % Il L7,
ZOFEFR., GL3m fHEE CEAFLZRAT HEED T2 NAE 50 UL EEZ /R L7722, ZHLAHET
WELERE 720 NAE 25~42 Z/r L7z, 723, BH-No.l LISt R (BH-No.2~BH-No.4) T
X, BEMESOEME () BDHBELEZ &0, EEEARR CHEZHME FSECLE
ALV (B) R ThH o7, TD78, EHEE AR E I L T e,

£2227 REEABRKER (F—5UHB

Right Bank (BH-No.1)
Depth(m) N value Geology
1.00 34
2.00 >50
3.00 42 colluvial deposit
4.00 25
5.00 >50
6.00 or deeper Refusal Rock(Pelitic schist)

HE : JICA FREH

(= {=%)
BH-No.1~BH-No.4 (Z/04i 9 5 Fa (RER & XITEE &) 13, & 2224 OEHKXSDOH
6 CL~CMRIZK Gy ENb b0 L HMr L7z (F222851K)

#2228 ABREHSOER (F—5UE)

Right Bank(BH-No.1) Right Bank(BH-No.2)
Rock Rock
Depth(m) Depth(m)
Classification Classification
0.00 - 5.75 colluvial deposit 0.00 - 0.10 improved soil
5.75 - 11.00 CL 0.10 - 15.00 CL
11.00 - 14.00 CM
14.00 - 15.00 CL
Left Bank(BH-No.3) Left Bank(BH-No.4)
Rock Rock
Depth(m) Depth(m)
Classification Classification
0.00 - 0.50 improved soil 0.00 - 1.00 colluvial deposit
0.50 - 1.50 CL 1.00 - 15.00 CL
1.50 - 2.50 CM
2.50 - 15.00 CL

HER : JICA SREH
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(iii) FHREfFrEER

AREATRER X, 2 — & U ABT O N FTRE /R AT R 0 GL-1.5m FREE, ZE/7M0 : K)E
FHI) IZBWT, Hiit ) & il 3 5 7o 010 FEhi L 7=,

[FRGA BT 2 PR B B 2 DL FIib R 5, R4 FE T, BEME» LKL L
ESILD TR L TN Z Enb, i (P=790.2kN/m?) DL T &% S=55.36mm & I
HITREW,

WRFRSCFF I Pu ld, X 2.2.69 @ P — SEFRIZIBWT, R TFEARRISHM L, L THEicx
THAT L e DG A OREE T 503, HARMRSF ) E A2 HE TE WS, B V&2 30mm
PNIZBWT, LT &R HET S,

O P—SHIFZIWT, LT &M EARRANIIINT 2 W,

&2 30mm AN T, ODFMEDFED bR E X

@ KRB E AR NEE T 5,

2T, 7TEMEOME (P=691.36kN/m?) DOIL & (S) I S=40mm TH VY, HRERFE T DFf]
W TH LI T E 30mm Z LEI>TEY, +0RIETFTEICES> TV L TE D, £,
W77 7 bE 6 BEREE LR, (R FEOBEMNFEO LNDE Z D, ME 6 BftHOMWE
( Pu=592.59kN/m?) % FRERSCHRF 77 & HIlr L7,

—fRIZ, fE S FREOBGREGRIEEZ T 7 (logP—log SHIMR) 127wy 25 &, BN
JBITERRENDHAENEL . OB Y T M ELZERAEE Py &9 5,

ZIZTC, ¥ 2269 @ log P—log SHIRIZRT K 91, ZFOEM AN S ERMEHE Py=
296.3kN/m? & Hlbr L 7=,

Load(kN) Load Intensity Vs Sscct;lg)mu Curves(log-log

- W, i @ S8 o 100.00

\ 10.00

=

Settlement in mm
Settlement in mm

\ PR 1
10.00 10000 1000.00

Loading Intensity (kN/a')

HE - JICA AEM
2269 ETFES LHEHREHP OBERER (F—F)ER)

K —F VRGBT D EARE R BRE R 2 LL T ICh_ %, RfEARE Tk, RN bE
MENHEL L2 20D, & MmE (P=938.27kN/m?) DOk T &1E $S=0.50mm & FEiic/h&< . 4
(0] D i nf faf B DOFEFH I BV TUE, MIRZEFIE PulliZE - TWRWE O LI S vz,
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ElHEREZE

Load(kN) Load Intensity Vs Settlement Curves(log-log scale)
, 100.00

10.00

2 oo

Settlement in mm
[ ]
Settlement in mm

G0l
10.00 10000 1000.00

Loading Intensity (kN/m2)

Hg : JICA SAEM
2270 ETES EHAETEHP OBEFRE (F—FJER)
(iv) BEMEIRIEE

A= UREGIZEB T 2R RA L, BRERIN O ORE B2 BT mA O HERT T S HE A
PRELCEmMLEZ (K22.71 28) |

B2 . JICAREE
H2271 BERPEORBRLE (F—4 UEEERE

S — 5 ) KA FERNE 30T D MR R A RE R A LU ISR~ %, AREEEITEE B S R ORf
Wrog Nz 52k L TR0 . BT DA Vp=800~1500m/s % 7/~ L7z, ik L7=[X 2.2.59 O
BB LT D EEEN Vp=500m/s DL E TR ENTEY , YR OMEIZIEEE FTOR—Y v
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EBAEREZE
J i (BH-No.2) THMENHE L TWAZ L —HLAEWEETHY , BmEk Fmic s A

BENGHA L TCWDZ ENEESND, £, EEFMICH N> T P EEEIIRELS 2D,
BB L TWD Z ENEZ BN D,

Depth of | Cumulative .

Velocity

. Layer Layer Depth (m/s)

(m) (GL-m)
- - D 410 500800
s T —— 15.60 19.70 | 800~1500
fae i st 18.10 37.80 | 1500~2000
tein ars3 i tha kngdow < Bhuty uky 13, 2023 _ 15.30 53.10 2000~3000
i JICARER

X 2272 PHEEESTR (F—FUIBEEHE)

#E 2.

R . JICA SAEM

(K 2.2.73 HEHEEEOHERNLE (F—4F)BEEFA@E)
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T—=S 2 fF EHNRIZHITEEEETE—SHRIERE I E AL EERHE
EFHEHEE

Z—H VG RN I3 T 2 YR RS R A DL FICik~ 5, KEFHE2 57 Vp=500~
800m/s &R/ NS UVMEA RS Z L, FARE T TR E LS E AR < HERE L T D ATRE D
bbH, 1220, AEEOEME TN SDETHUOERE CHLZ LN, BEBETOR—Y v
7 HiR (BH-No.4) TR L7 AN RBEMTIZIINAM L T RnZ EREEIND,

Depth of | Cumulative i
Velocity
Layer Layer Depth -
; m/s
(m) (GL-m) !
- o ° 2.30 280 <500
7.00 9.30 500~800
Tha prapareary ity $57 the paface far ramenerian 382 A a2ebam 2123 1 Rz lingdarn o BRUBSR. ?gqn 38?0 ?on,\,‘lt)nn

HE : JICARER
®2.274 PREESHE (F—F)BERME)

(v) ERHER

BN - AR, EEEARBRTHEONZRELOR—U 7 a7 2T, Wik
PR ORI 2R T A Z 2 HME LT3 L7z, Bk R OIS 2 3£ 2.2.29 K 0% 2.2.30
R,

#2229 ERBAREBER (F—FURE)

Sample Density test UCsS
bridge BH No. Depth
Identity (g/cm3) (MN/m?2)
BH-1-1 | 6.80 - 6.90 - - - -
BH-1-2 | 840 - 8.64 2.615 2.615 55.50 55.50
BH-No.1

2.738 33.13
2.725 2.732 41.48 37.31
BH-No.2 | BH-2-1 [ 14.20 - 1430 - - - -

BH-1-3 | 11.20 - 11.90

Durdari BH-No.3 BH-3-1 | 640 - 6.70 2675 2.675 33.58 33.58
-No.
BH-3-2 | 7.80 - 8.00 2.672 2.672 47.59 47.59
2.61 4.87
BH-4-1 | 400 - 420 619 8
2.617 2.618 23.96 29.42
BH-No.4
BH-4-2 | 520 - 550 2.650 2.650 56.43 56.43

BH-4-3 | 650 - 9.70 - - - -
H1)BH-1-3,BH-4-10 2 7 Eab I e calB s Tl 7o/, THESHOL TR

H2) [ AT ERTH AR LN TREAEETE R - B A n T

Hi8 : JICA SHZER
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T—=S 2 fF EHNRIZHI]EEEEE—SRIERE I E AL EERHE

EREABHREE
#2230 ERNLTEHERABRER (F—FVJE)

S I THFEE MEKE TRIERRR | ZBMRR
bridge | BH No. ample Depth NTFEE BREKE RIEFR M4 BR

Identity (g/cm3) (%) (%) (%)

DBH-1 | 2.00 - 2.45 2.63 2.17 22.5 NP

DBH-2 | 3.00 - 3.45 2.78 7.02 26.0 NP
Durdari | BH-No.1

DBH-3 | 4.00 - 4.45 2.38 8.64 24.0 NP

DBH-4 | 5.00 - 5.45 2.63 15.62 19.2 NP

H# : JICASRER

(c) MHFE
PRSI, 2 R R OIS TARE 11 30B 2 BRI L C ML 72
(i) CBREXER

EEEEEIT, N0 MROHMAR TH DI - BIR, IR 2RETOHE, BLO, 24
YEI L THOWMELZTHRE « EFO 3 EHENEAL 20K TH L (K 22752

D SR 5 AN
N

HEL: T ERE HAEFIE, MBETES
® 2275 TFRI7IFEHEDES

CBR 7 A [ (California Bearing Ratio) OME&IE, 1B HEIEMEE T 5K (Subgrade) @
KRN EFHET 2B THY . BENTITOMERBRCTH S =N CBRAER &, RBEE L E
B ICREBIAAR I T 5 T8 CBRAER ([cKhlahbd, 209 b, TENCBRESR 1%,
T AT 7 )b MHEDOE S ZIRET D720 Thbiv, 7 A7 7L MRENHIN D BRI Y] 72
IRENDRIZA TN D00 E 9 il s 2 TRGEH CBR B (BRIR L~ TEAid 588k | &
BAEA B AN EF O BHAE (BENIC K SRERD LI &) 2795 MEE CBR B (B
BFCHEMT 23R | Lihaand,

Al OB TR CBR B & LT, BE L~V BRI SNz HERE (WSR2
E) ERNICRBIAATIT o7 TEGEF CBRAER] 2170, 11 His QBR XL F 4 #n, +
I 3 Hias) et L CE M Lz,

(22N CBR &R Tld, S & K IR S - B BGUE 2 588 (F—/L R) 1T A%
TEOH, CA R AN LU CHELZNA, MEAERE (WWEEBEARS EOBKR) 2R,
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T—=S 2 fF EHNRIZHI]EEEEE—SRIERE T E AL EERHE

ERAEHEE

BABPHIERICE L EEOMELRDZE, IBREON TV HIEBERE L OLERY | A
Bl TR AHEME OBREBET S Z & T, B TREREN =R OEGHRE 21T o7,
AEOFEBRICH T H2RBRER - RO —EREE 2231177,

% 2231 CBRIERFER
. _ . AR
HBRER =S E IR = E iy PN S
SXETCBR(%)
HEBH-1 N-RB-1 18.0
HiEBH-2 N-RB-2 13.0
FLY B —
£ FBH-3 N-LB-1 12.5
L FBH-4 N-LB-2 13.2
HiEBH-1 D-RB-1 29.0
EWCBRER | MEENRKS o HABH-2 D-RB-2 26.0
£— K18 -
£ FBH-3 D-LB-1 35.0
L FBH-4 D-LB-2 37.0
NRDCL Crusher quarry | =4V »#BED NSQ-S 40.0
Domdhe Stone quarry | & —% U BEZ DSQ-S 7.4
Borrow pit location =& IBREAD BS-S 5.0

HE : JICA FREH

PEBRAE R ORI OWT, £ 2232255275 & CBR N 3%ARTEDOHA . HIK T IXEEM
BrE L TREYITH D LS b, FRBREIL, 724U UAEORENT CBRI2.5~18.0, ¥ —4
UG DOFENT CBR26.0~37.0 Z/n L, & HEPWE + XRIBEDSMADORB W THD EHIWTX 5,

5 2.2.32 CBR DO#BR{E

BBR T OFER B4 CBR (%)
Wit Y baAPE LrbEREDOE L —_—
&k LB JOLR Bk + <N
it > bEHE T HERIEDIENE:+ 35
EREDH E 0 ALK E R
B LY oRtt 3~7
L U OBEL e
HAKEDMEAEHE U Y oL
WEL 7~15
RO Lk 10~30

HE B HEBROAE S ESR., MR TES
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T—=S 2 fF EHNRIZHI]EEEEE—SRIERE I E AL EERHE

EFHARHEZ
(i) Z DD FEER
ZOMOMERRBRIZONTIX, £ 2233 DfER—ERICRT LBV THD,
® 2233 MHAREBR
. Sample TRFEE BRAEKE TRIERRSR | ZBMERR SR LAA ACV
Sample location
Identity (g/cm3) (%) (%) (%) (%) (%)
N-RB-1 2.67 4.91 24.0 NP - -
A
N-RB-2 2.69 4.81 24.5 NP - -
Namling
N-LB-1 2.70 5.94 24.0 NP - -
LR
N-LB-2 2.69 4.13 23.5 NP - -
D-RB-1 2.69 5.08 NP NP - -
aEA
D-RB-2 2.69 6.42 NP NP - -
Durdari
D-LB-1 2.63 8.20 21.0 NP - -
=il
D-LB-2 2.64 4.51 23.2 NP - -
NSQ-S 2.60 - - - - -
NRDCL Crusher quarry | 4 YU »iEFE2A
NSQ-A 2.67 - - - 42.38 23.51
DSQ-S 2.70 - - - - -
Domdhe Stone quarry | & —% 1 #BRE20
DSQ-A 2.59 - - - 38.48 21.20
Borrow pit location X—KXVUigHEZ | BS-S 2.63 - - - - -

F) LAA: BHM DT UAYKER. ACV : B O
s JICARERE

224 RBRRRKRAE
(1) 1FLsIZ

20232 H 28 H~3 H 5 HIZMIT TERERNGBE (L) MG N7 XU, ¥—Z VG,
VX UG, r—U 8 OREERE S I L, ARE T, WS Lo i)~ e
Y7 b R TR OHERFEERE DM L7 e Y =7 b ICTER SN A - 2~ ==
TNEIER LTz, 7k, Av==270id, ELZEE BREMGRERE] 2235 L LTk,
RO EFHOE B TOBREE, @ BT, @THL, OfFmMEmIc>nT, HEE 2
LT a~e D 5 BeMEREAM L 72 0 X CREHIZZERE ZFHE L T\ 5, FHEEEONEZX 2.2.76 &
WX 2.2.77 1279,
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1.0verall Condition of Bridge

Damage evaluation criterion(a~e)

Structure Damage Contents
Extraordinary . . . L e .
deflection Extraordinary sagging a:Not found b:- c¢i- di- eFound
Settlemex}t ] Settlement, rqovement, 1pcllnat10n of a:Not found b~ ¢- d- e:Found
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found b:- c:Slightly d:- e!Severely

Sediment Deposition

Dirt/litter deposited on Deck, Girder (Steel)

or Abutment

ci- di- eFound

a‘Not found b:-

Others

Graffiti, bird damage, fire damage, etc.

Only record

2.Condition of Damage(Super Structure)

Damage evaluation criterion (a~e)

Structure | Member Material Damage
Crack Appendix
Peeling/Rebar exposure a:Not found b:- ciPeeling d:Rebar exposure (small) e:Rebar exposure (large)
Con Water leakage/Free lime a:Not found bi- c:Water leakage d:Free lime e:Free lime+Rust fluid
Partial loss of concrete a‘Not found b:- c¢i- di- e'Found
Deck Honeycomb a:Not found bi- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Slab Corrosion Appendix
Crack a:Not found bi- ciLess than 3mm (Iength) d:- e:3mm or more (length)
Steel Looseness/Omission a‘Not found b:- c:Less than 5% d:- e:5% or more
Fracture a:Not found b:- ¢:- di- eFound
Super Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust
Structure
Crack Appendix
Con Peeling/Rebar exposure a:Not found b:- ciPeeling d:Rebar exposure (small) e:Rebar exposure (large)
Water leakage/Free lime a:Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Main Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Girder Corrosion Appendix
Crack a:Not found bi- c:Less than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found b:- ciLess than 5% d:- e:5% or more
Fracture a‘Not found bi- c¢i- di- e'Found

Deterioration of Painting

a:Not found b:- c:Partially d:Peelling e:Peelling and Rust

3.Condition of Damage(Sub Structure)

Damage evaluation criterion (a~e)

Structure | Member Material Damage
Crack Appendix
Sub C Peeling/Rebar exposure a:Not found bi- ciPeeling d:Rebar exposure (small) e:Rebar exposure (large)
on
Struléture Body Water leakage/Free lime a:Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e)
‘ Defect Severe corrosion, defect / hardening a:Not found bi- ¢ d- e-Found
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found b:- ci- di- eFound
Beari i
earing Base Sedm'.le.nt Dirt/litter deposited on/around base mortar a:Not found bi- ¢i- di- e'Found
Mortar Deposition
(Bearing | Deformation/ Crack of mortar, partial defect a:Not found bi- c:Partially d:- e:Severely
Sheet) Loss
Ancillary Raili Deformation/ Deformation or broken part a:Not found b:- c:Less than 50% d:- e:50% or more
e ailin
Facilities 8 Damage Dangerous parts for bridge users a:Not found b:- c:Less than 50% d:- e:50% or more
Abnormity Hole, big pothole, crack a:Not found bi- c:Cracks d:- e:Pot Holes
Pavement Unevenness Dangerous parts for bridge users a:Not found b~ c:Less than 2cm d:- e:More than 2cm
Deck Sedlrr}e}'lt Dirt/litter deposited on pavement a:Not found b:- c¢i- di- eFound
Surface Deposition
Expansion| Abnormity Broken a:Not found b:- c:Minor d:- e:Separating or Squeezing
joint Unevenness Level difference a‘Not found bi- ciless than 2cm di- e:2cm or more
Clogging Clogging with soil and overlay a:Not found bi- ¢i- di- e‘Found
Drai Faciliti i i
rainage Facilities Water Leakage Broken or drained water afftected to girder a:Not found b~ ¢ d- e:Found
or other member
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Appendix
[Crack on Deck Slab] [Corrosion on Steel]
Crack phenomenon Corrosion phenomenon
[ Crack spacing & crack characteristic] Nothing
Crack has occurred only on one direction and more than 1.0m N
as minimum crack spacing.

Corrosion has ocuurred on steel surface, but impossible to see reduction of its

[Crack width] thickness. Furtheremore very minor area of corrosion damage.

Less than 0.05mm of maximum crack width.
(such as hair crack)

(ﬁ
N~

Va
X

Corrosion has ocuurred on steel surface, but impossible to see reduction of its
thickness. And rust has occurred entirely on focusing parts or some spred area.

[ Crack spacing & crack characteristic]

Crack has mainly occurred on one direction and crack spacing
b |of between 1.0m~0.5m, but not square-block type.

[ Crack width]

Mainly less than 0.1mm, but partly over 0.lmm.

Corrosion has ocuurred on steel surface, also possible to see slightly reduction of its
thickness. And rust has occurred entirely on focusing parts or many spred area.

J 2>
i1

\

Corrosion has apparently expanded on steel surface, also possible to see definitely
reduction of its thickness. And rust has occurred entirely with many spred area.

[ Crack spacing & crack characteristic]
Crack has occurred on about 0.5m before square-block type.
[ Crack width]

Mainly less than 0.2mm, but partly over 0.2mm. [Crack on Concrete Structure]

=
&

Crack phenomenon

. . Nothing
[ Crack spacing & crack characteristic]

Crack has occurred on 0.5m~0.2m and also square-block type.
[ Crack width]
Over 0.2mm and partly peeling off concrete.

o

Small crack width (less than 0.2mm in case of RC structure)

[ Crack spacing & crack characteristic] d  |Midium crack width (more than 0.2mm to less than 1.0mm in case of RC structure)
Crack has occurred on less than 0.2m and mainly square-block
e |type.

[ Crack width]

More than 0.2mm and continuously peeling off concrete.

Het . [J) Eak -2~ =—a17I

Large crack width (more than 1.0mm in case of RC structure)
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(c)

RIRFER

1.0verall Condition of Bridge

or other member

Structure Damage Contents Damage evaluation criterion(a~e) Evaluation
EX;Z?{ZC%;E?Y Extraordinary sagging a:Not found b:- ¢ di- e:Found e
Settlemer.)t ) Settlement, movement, ipclinatiun of aNot found b- ¢ d- e:Found a
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found bi- c:Slightly d:- e!Severely e
Sediment Deposition Dirt/litter deposited on Deck, Girder (Steel) a:Not found bi- ¢ di- e:Found e
or Abutment
Others Graffiti, bird damage, fire damage, etc. Only record -
2.Condition of Damage(Super Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix
Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large)
Con Water leakage/Free lime a‘Not found b c:Water leakage d:Free lime e:Free lime+Rust fluid
Partial loss of concrete a'Not found bi- c- di- e:Found
Deck Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Slab Corrosion Appendix c
Crack a:Not found b:- c:Less than 3mm (length) d:- e:3mm or more (length) a
Steel Looseness/Omission a'Not found bi- c:Less than 5% d:- e!5% or more a
Fracture a:Not found bi- ¢ di- e:Found a
Stizt}:)te\:re Deterioration of Painting a:Not found bi- c‘Partially d:Peelling e:Peelling and Rust e
Crack Appendix
Con Peeling/Rebar exposure a:Not found b:- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large)
Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Main Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Girder Corrosion Appendix c
Crack a:Not found b= ciLess than 3mm (length) d:- e:3mm or more (length) a
Steel Looseness/Omission a'Not found b:- c:Less than 5% d:- e:5% or more a
Fracture a'Not found b:- c¢- di- e:Found a
Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust e
3.Condition of Damage(Sub Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix a
Sub Con Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) a
Structure Body Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation Not Exsist
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e) Evaluation
. Defect Severe corrosi.on‘, defect / hardening 2:Not found b~ ¢- di- e:Found a
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found bi- ¢:- di- e!Found a
Bearing Base Sedin?e.nt Dirt/litter deposited on/around base mortar a:Not found b~ ¢ di- e:Found a
Mortar Deposition
(Bearing | Deformation/ Crack of mortar, partial defect a‘Not found b:- c:Partially d:- e:Severely a
Sheet) Loss
Anc‘il'lgry Railing Deformation/ Deformation or broken part a'Not found b:- c:Less than 50% d:- e:50% or more Not Exsist
Facilities Damage Dangerous parts for bridge users a:Not found b:- ciLess than 50% d:- e:50% or more Not Exsist
Abnormity Hole, big pothole, crack a‘Not found b:- c:Cracks d:- e:Pot Holes e
Pavement Unev.enness Dangerous parts for bridge users a:Not found b:- c:Less than 2cm di- e:More than 2cm a
SDCCk Sedm?elnt Dirt/litter deposited on pavement a:Not found b ¢ di- e:Found e
urface Deposition
Expansion| Abnormity Broken a:Not found b:- c:Minor d:- e:Separating or Squeezing Not Exsist
joint Unevenness Level difference a:Not found b:- ciless than 2cm d:- e!2cm or more Not Exsist
Clogging Clogging with soil and overlay a:Not found b~ ¢i- di- e:Found Not Exsist
Drainage Facilities Water Leakage Broken or drained water afftected to girder a:Not found b~ ¢ di- e:Found Not Exsist
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Photograph
Category | e | Type of Damage |Extraordinarydefciion | Pie.No.1 Cal.egoryl e | Type of Damage Scouring ]Pic.Noj

Cal,egoryl c | Type of Damage |Corrosion Pic.No.4

Category | e | Type of Damage [Abnormity Pic.No.6

Category | e | Type of Damage Pic.No.7 Category | | Type of Damage Pic.No.8

Sediment Deposition

He . [J) A 217/ ZE(CJICARAERIC THER

2-78



T—5 DE EEHNRIEI S EBEE— SRR A R
ERAEHEE

3) ANLETHROAESE

A RBROMR, BRI T EA OFEZMHERE T D & & bio, SURTHED S Fiflic
BT, FEHFICAARRINTHD Z L el Uiz, EANIZEARDAENE-> TR, BHICEK
DRVUER N TE IR o Ted, A LTHETHEOT -2k 2 & BTV TS 15~20
JEDORAFLL 72> TBY HARDIEAEB IO FXM L 2>TWD Z LAV LT,

=L

EEfERE LAl oA 1K BEER T RAl oA )RR
HE : JICARER
22.81 FLYEFDORAIEKER

(3) /39 # U4& (Pakhadrang Bridge) DIAZE#ER
1) BRELOERDAERKE

R B REOEIDERIE 2 HATIIEATE T L TR FEIN TN L 720 ET LTk
WThD, ABORIEZBIVNABGE X —F VEOM TR =T BNFETDHDD, £ DOMITHEK
HIHIBREE RN 2, SO BREORE TOETHRARETH D, (K2.2825H)

EEHI
s Lo ﬁ
A

H 8 : Google Earth Z &I JICA SAEHIERL
2282 /75 UEREDDERERT

2-79



TS D EEHNRIEI S EBEE— SRR EA R
ERAEHEE

XY B KGRI OB ORPLE K 2.2.83 127 F, AR M OR} A L RECH TRt EI ok
TEHI A~ DR OENFIET Do UikAHHILE RPN ENV KL > TH O EA DRI D 72 < F
TeE S bR E LD SR, EE Ok TIXLRIES Th b & Bbhs, —J., EFIEE
EEMBEC->TRY, AEIEINRVATHDLZ LD, BRFHICEANBESIND, EEIX,
FTCICHME LHFICL D 2 LB IO A7 7 L MEEETHERNE T LTHEY . @E COHMET
DAHETH D,

(B Je B (B2 LA

HE : JICARER

BEERDIK BERD IR

X 2.2.83 /& UERDOFEE VERKR

2) BRAKOAEHESR
(a) WEHEBE

T B AGOTERRE L TITRT,
4 K B LAME - #liiRhT 5 2 & CHABIMOLERE N RIAEN D,
B LAWK TEONSEY 27 ) — NOFBERREL, SFHAEH L TE
V. MLRRIZKD VY Y ADHEGRS NIz, ((d) HEEHE No2 ) =
27U — MREDERHNTAE T LT D AIREMEDN B D,
T L B R R KRS E LTV DN, MifERE 2. ((d) H1EFHE No.3 2 )
FHFHEEY) - Si2E R LOMRREICHEE N H 5, (d) H1EEHE No.4,6 )

2-80



T—=S 2 fF EHNRIZHITEEEETE—SRIERE I E AL EERHE

ERAEHEE

GESE A% R4 EE—SK
FREHH mF

S L

EUALAIEY

A

amt

HE : JICARER

; BEEHA EVAMIER & YRR

FEHHA FUAVAIE YRS

A . ‘&».

FEHHA EVANLMITRE Y EE

BOHPITREYIRE

B i ot

S AUHVEIERE YIRE (IEI
BB )

BELY ERAIZERE

2-81



T—=S 2 fF EHNRIZHI]EEEEE—SRIERE I E AL EERHE

ERAEHEE

(c)

RIRFER

1.0verall Condition of Bridge

Structure Damage Contents Damage evaluation criterion(a~e) Evaluation
Ex(;z;oeﬁigsry Extraordinary sagging a:Not found b ¢ di- e:Found a
Sett]emer?t ) Settlement, movement, ilnclination of 2:Not found b~ ¢- di- e:Found a
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found b:- c:Slightly d:- e:Severely a
Sediment Deposition Dirt/litter deposited on Deck, Girder (Steel) aNot found bi- ¢ di- e:Found a
or Abutment
Others Graffiti, bird damage, fire damage, etc. Only record -
2.Condition of Damage(Super Structure)
Structure [ Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix a
Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) e
Con Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Partial loss of concrete a'Not found b:- c¢i- di- e:Found a
Deck Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
Slab Corrosion Appendix
Crack a:Not found b:- cLess than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found bi- c:Less than 5% d:- e:5% or more
Fracture a'Not found b:- c¢i- di- e:Found
Ss&sf\jre Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust
Crack Appendix a
Con Peeling/Rebar exposure a:Not found b:- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) a
Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
. Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) c
Gl\:lra(;zr Corrosion Appendix
Crack a:Not found b:- c:Less than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found bi- c'Less than 5% d:- e!5% or more
Fracture a‘Not found b:- ¢:- di- e:Found
Deterioration of Painting a‘Not found b:- c:Partially d:Peelling e:Peelling and Rust
3.Condition of Damage(Sub Structure)
Structure [ Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix
Sub Con Peeling/Rebar exposure a:Not found b:- ciPeeling d:Rebar exposure (small) e:Rebar exposure (large)
Structure Body Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation c
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e) Evaluation
) Defect Severe corrosi.on., defect / hardening 2:Not found b~ ¢ di- e:Found a
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found b ¢ d- e:Found a
Bearing Base Sedl@elnc Dirt/litter deposited on/around base mortar a:Not found b:- ¢ d- e:Found a
Mortar Deposition
(Bearing | Deformation/ Crack of mortar, partial defect a'Not found b= c'Partially d:- e:Severely a
Sheet) Loss
Anc.il.lz?ry Railing Deformation/ Deformation or broken part a:Not found b:- c:Less than 50% d:- e:50% or more a
Facilities Damage Dangerous parts for bridge users a‘Not found b:- c'Less than 50% d:- e:50% or more a
Abnormity Hole, big pothole, crack a‘Not found b~ c:Cracks d:- e:Pot Holes @
Pavement Uncv.crmcss Dangerous parts for bridge users a:Not found b:- c:Less than 2cm d:- e:More than 2cm e
Deck Sedm}e.nt Dirt/litter deposited on pavement a:Not found bi- ¢i- di- e'Found a
Surface Deposition
Expansion | Abnormity Broken a‘Not found b~ c¢:Minor d:- e:Separating or Squeezing c
joint Unevenness Level difference a'Not found b:- ciless than 2em d:- e!2cm or more e
Clogging Clogging with soil and overlay a:Not found b:- ¢ d- e:Found a
Drainage Facilities Water Leakage Broken or drained water afftected to girder 2:Not found bi- ¢ di- e:Found a
or other member
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Categoryl e | Type of Damage |Re-bar exposure [ Pic.No.1 | Category Type of Damage [Honeycomb |[Pic.No.2
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(c)

RIRFER

1.0verall Condition of Bridge

Structure Damage Contents Damage evaluation criterion(a~e) Evaluation
Ex;z;oeﬁigsry Extraordinary sagging a:Not found b ¢ di- e:Found a
Sett]emer?t ) Settlement, r’qovement, ilnclination of 2:Not found b~ ¢- di- e:Found a
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found b:- c:Slightly d:- e:Severely e
Sediment Deposition Dirt/litter deposited on Deck, Girder (Steel) aNot found bi- ¢ di- e:Found a
or Abutment
Others Graffiti, bird damage, fire damage, etc. Only record -
2.Condition of Damage(Super Structure)
Structure [ Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix
Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large)
Con Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Partial loss of concrete a'Not found b:- c¢i- di- e:Found
Deck Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Slab Corrosion Appendix c
Crack a:Not found b:- cLess than 3mm (length) d:- e:3mm or more (length) a
Steel Looseness/Omission a'Not found bi- c:Less than 5% d:- e:5% or more a
Fracture a'Not found b:- c¢i- di- e:Found a
Ss&sf\jre Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust e
Crack Appendix
Con Peeling/Rebar exposure a:Not found b:- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large)
Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
. Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
é\fra(;]ejr Corrosion Appendix b
Crack a:Not found b:- c:Less than 3mm (length) d:- e:3mm or more (length) a
Steel Looseness/Omission a'Not found bi- c'Less than 5% d:- e!5% or more a
Fracture a‘Not found b:- ¢:- di- e:Found
Deterioration of Painting a‘Not found b:- c:Partially d:Peelling e:Peelling and Rust d
3.Condition of Damage(Sub Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix a
Sub Con Peeling/Rebar exposure a'Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) a
Structure Body Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e) Evaluation
) Defect Severe corrosilon., defect / hardening 2:Not found bi- ¢ di- e:Found a
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found b:- c¢i- d- e:Found a
Bearing Base Sedinjne‘nt Dirt/litter deposited on/around base mortar a‘Not found b:- ¢ d- e:Found a
Mortar Deposition
(Bearing | Deformation/ Crack of mortar, partial defect a‘Not found b:- c:Partially d:- e:Severely a
Sheet) Loss
Anc.ilnlz.nry Railing Deformation/ Deformation or broken part a'Not found b:- c:Less than 50% d:- e:50% or more Not Exsist
Facilities Damage Dangerous parts for bridge users a:Not found b ciLess than 50% d:- e:50% or more Not Exsist
Abnormity Hole, big pothole, crack a‘Not found b:- c:Cracks d:- e:Pot Holes e
Pavement Unev.enness Dangerous parts for bridge users a:Not found bi- ciLess than 2cm d:- e:More than 2cm e
SDCCk Sedm‘.le.m Dirt/litter deposited on pavement a:Not found b:- ¢ di- e‘Found a
urface Deposition
Expansion| Abnormity Broken a:Not found b:- c:Minor d:- e:Separating or Squeezing Not Exsist
joint Unevenness Level difference a:Not found bi- cless than 2cm d:- e:2cm or more Not Exsist
Clogging Clogging with soil and overlay a‘Not found b:- ¢ d- e:Found Not Exsist
Drainage Facilities Water Leakage Broken or drained water afftected to girder a:Not found b~ ¢ di- e:Found Not Exsist
or other member
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(c)

RIRFER

1.0verall Condition of Bridge

Structure Damage Contents Damage evaluation criterion(a~e) Evaluation
EX&Z?]O;C(EZ:W Extraordinary sagging a:Not found b ¢ d- e:Found a
Settlemer.)t ) Settlement, movement, ipclination of aNot found b ¢~ d- e:Found a
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found bi- c:Slightly d:- e:Severely e
Sediment Deposition Dirt/litter deposited on Deck, Girder (Steel) 2:Not found bi- ¢ di- e:Found a
or Abutment
Others Graffiti, bird damage, fire damage, etc. Only record -
2.Condition of Damage(Super Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix a
Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) a
Con Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Partial loss of concrete a'Not found bi- c- di- e:Found a
Deck Honeycomb a:Not found bi- c:Extensively d‘Rebar exposure (small) e:Rebar exposure (large) a
Slab Corrosion Appendix
Crack a:Not found b~ c:Less than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found bi- c'Less than 5% d:- e!5% or more
Fracture a‘Not found b:- ¢:- di- e:Found
Sszgtehfre Deterioration of Painting a‘Not found b c:Partially d:Peelling e:Peelling and Rust
Crack Appendix d
Con Peeling/Rebar exposure a:Not found b:- ciPeeling d:Rebar exposure (small) e:Rebar exposure (large) a
Water leakage/Free lime a:Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Main Honeycomb a:Not found bi- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
Girder Corrosion Appendix
Crack a:Not found bi- c:Less than 3mm (Iength) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found b:- c:Less than 5% d:- e:5% or more
Fracture a'Not found b:- c¢- di- e:Found
Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust
3.Condition of Damage(Sub Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix e
Sub Con Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) e
Structure Body Water leakage/Free lime a‘Not found b c:Water leakage d:Free lime e:Free lime+Rust fluid a
Honeycomb a'Not found bi- c:Extensively d‘Rebar exposure (small) e:Rebar exposure (large) e
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation c
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e) Evaluation
) Defect Severe corrusi.on‘, defect / hardening a:Not found bi- ¢ di- eFound a
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found b:- ¢i- d- e:Found a
Bearing Base Sedin}e‘nt Dirt/litter deposited on/around base mortar a'Not found b:- ¢- di- eFound a
Mortar Deposition
(Bearing | Deformation/ Crack of mortar, partial defect a‘Not found b c:Partially d:- e:Severely a
Sheet) Loss
Anc.ilvla}ry Railing Deformation/ Deformation or broken part a'Not found b:- c:Less than 50% d:- e:50% or more a
Facilities Damage Dangerous parts for bridge users a:Not found b:- c:Less than 50% d:- e:50% or more a
Abnormity Hole, big pothole, crack a‘Not found b:- c:Cracks d:- e:Pot Holes a
Pavement Unevenness Dangerous parts for bridge users a:Not found b:- c'Less than 2cm d:- e:More than 2cm a
SDCCk Sedln?elnt Dirt/litter deposited on pavement a:Not found bi- ¢ di- e:Found e
urface Deposition
Expansion| Abnormity Broken a‘Not found b:- c:Minor d:- e:Separating or Squeezing c
joint Unevenness Level difference a:Not found bi- cless than 2cm d:- e:2cm or more a
Clogging Clogging with soil and overlay a‘Not found b= ¢ di- e'Found a
Drainage Facilities Water Leakage Broken or drained water afftected to girder aNot found b- ¢~ d- e:Found a
or other member

HE

1J) EE% - 2~ =3 7ILEHEIZJICA

HEMIC

THERL

2-92



T—5 DE EEHNRIEI S EBEE— SRR A R
ERAEHEE

(d) %IEEE

Photograph
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(c)

RIRFER

1.0verall Condition of Bridge

Structure Damage Contents Damage evaluation criterion(a~e) Evaluation
Ex(;z;oeﬁigsry Extraordinary sagging a:Not found b ¢ di- e:Found a
Sett]emer?t ) Settlement, movement, ilnclination of 2:Not found b~ ¢- di- e:Found a
Whole Movement Inclination foundation or bearing, etc
Bridge Scouring Scouring of pier or foundation a:Not found b:- c:Slightly d:- e:Severely e
Sediment Deposition Dirt/litter deposited on Deck, Girder (Steel) aNot found bi- ¢ di- e:Found a
or Abutment
Others Graffiti, bird damage, fire damage, etc. Only record -
2.Condition of Damage(Super Structure)
Structure [ Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix a
Peeling/Rebar exposure a:Not found bi- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) d
Con Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
Partial loss of concrete a'Not found b:- c¢i- di- e:Found a
Deck Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
Slab Corrosion Appendix
Crack a:Not found b:- cLess than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found bi- c:Less than 5% d:- e:5% or more
Fracture a'Not found b:- c¢i- di- e:Found
Stiﬁftelfre Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust
Crack Appendix a
Con Peeling/Rebar exposure a:Not found b:- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large) a
Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid a
. Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large) a
é\iaérelr Corrosion Appendix
Crack a:Not found b~ c:Less than 3mm (length) d:- e:3mm or more (length)
Steel Looseness/Omission a'Not found bi- c'Less than 5% d:- e!5% or more
Fracture a‘Not found b:- ¢:- di- e:Found
Deterioration of Painting a:Not found b:- c:Partially d:Peelling e:Peelling and Rust
3.Condition of Damage(Sub Structure)
Structure | Member Material Damage Damage evaluation criterion (a~e) Evaluation
Crack Appendix
Sub Con Peeling/Rebar exposure a:Not found b:- c:Peeling d:Rebar exposure (small) e:Rebar exposure (large)
Structure Body Water leakage/Free lime a‘Not found b:- c:Water leakage d:Free lime e:Free lime+Rust fluid
Honeycomb a:Not found b:- c:Extensively d:Rebar exposure (small) e:Rebar exposure (large)
Con/masonry Damage/Deformation a:Not found b:- c:Partial Damage d:- e:Deformation c
4.Presence of Damage
Structure | Member Damage Contents Damage evaluation criterion(a~e) Evaluation
. Defect Severe COHOSi.Dn.' defect / hardening a‘Not found b:- ¢i- d- eFound a
Bearing / missing parts
Noise Extraordinary noise during passing vehicle a:Not found b:- ¢ d- e:Found a
Bearing Base Sedin}e.nt Dirt/litter deposited on/around base mortar a‘Not found b:- ¢ di- e:Found a
Mortar Deposition
(Bearing | Deformation/ . . o . N
Sheet) Loss Crack of mortar, partial defect a‘Not found b:- c:Partially d:- e:Severely a
Anclillh?ry Railing Deformation/ Deformation or broken part a:Not found b:- c:Less than 50% d:- e:50% or more a
Facilities Damage Dangerous parts for bridge users a:Not found b:- c:Less than 50% d:- e:50% or more a
Abnormity Hole, big pothole, crack a‘Not found b:- c¢:Cracks d:- e:Pot Holes a
Pavement Unevenness Dangerous parts for bridge users a'Not found b:- c:Less than 2cm d:- e:More than 2cm a
Deck Sedin}e‘nt Dirt/litter deposited on pavement a:Not found b:- ¢ di- e:Found a
Surface Deposition
Expansion| Abnormity Broken a:Not found b:- c¢:Minor d:- e:Separating or Squeezing c
joint Unevenness Level difference a:Not found b:- ciless than 2cm di- e:2cm or more e
Clogging Clogging with soil and overlay a‘Not found b ¢ d- e:Found a
Drainage Facilities Water Leakage Broken or drained water afftected to girder aNot found b~ ¢~ di- e:Found a
or other member
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&t 6 5 10 213 8 1 1 13 15 13 2 2 3 292
OD% KurizampaxXzg 3/28 (F¥H)
ol Pema- | Samdrup X Trashi- | Trashi- |Wangdue _
Bumthang| Chukha | Lhuntse [ Mongar Thimphu [Zhemgang| it
5 gatshel |Jongkhar gang yangtse |Phodrang
Bumthang 2 2 1 5
Chukha 2 1 3
Lhuntse 2 2 1 3 1 9
Mongar 3 2 2 154 2 3 5 3 3 2 179
Pemagatshel 2 2
Punakha 1 1
Samdrup Jongkhar 2 2
Thimphu 4 1 4 9
Trashigang 2 4 1 1 8|
Trashiyangtse 1 1 1 3
Trongsa 2 1 4
Hi 7 2| 3 172 5 3| 10 10 10 2 1 225
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OD%* KurizampastZ&

7/11 ((ER)

o

B

Bumthang]|

Lhuntse | Mongar

Samdrup
Jongkhar

Thimphu

Trashi-

gang

Trashi-
yangtse

Wangdue
Phodrang

Bumthang

Dagana

Lhuntse

Mongar

130

Pemagatshel

Punakha

Samdrup Jongkhar

Sarpang

Thimphu

Trashigang

mlo|lm|s|=|a

Wangdue Phodrang

B

4 159

10

OD%* Kurizampasz#= &

7/15 (tkA)

&

F

Bumthang

Haa Lhuntse

Mongar

Pema-

gatshel

Thimphu

Trashi
-gang

Trashi

-yangtse

Wandue

Phodrang

Zhemgang|

Chukha

i

Bumthang

1

Chukha

2

Lhuntse

Mongar

Pema gathsel

Punakha

Sarpang

Thimphu

Trashigang

Trashiyangtse

Trongsa

Wangdue Phodrang

it

135

185

OD3% Trashigangi#= &

3/26 (tkR)

&

F

Chukha

Lhuntse | Mongar

Paro

Pema-
gatshel

Punakha

Samdrup
Jongkhar

Trashi-
gang

Thiphu

Trashi-
yangtse

Wangdue
Phodrang

Pemagatshel

1

Samdrup Jongkhar

1

2

Trashigang

N

15

50

211

5t

N

16

53

221

OD#% TrashigangxXZm

3/28 (*FH)

5

F

Bumthang]

Samdrup
Mongar
Jongkhar

Trashi-
gang

Trashi-

yangtse

Pemagatshel

1

Samdrup jongkhar

3

Trashigang

115

62

199

Trashiyangtse

5t

17 8

116

66

208

0OD% Trashigangx =

7/11 ((FR)

s

&

i3

Bumthang

Lhuntse | Mongar

Pema-

gatshel

Samdrup
Jongkhar

Thimphu

Trashi-
gang

Trashi-

Trongsa
yangtse

Wandue
Phudrang

Mongar

1

Samdrup Jongkhar

1 12

Trashigang

2 31

187

30 1

269

Trashiyangtse

i

3 43

198

31 1

294

OD%* Trashigangstz= &

7/15 (tkA)

&

%

Lhuntse

Pema-
Mongar
gatshel

Samdrup
Jongkhar

Thimphu

Trashi-

gang

Trashi-

yangtse

Chukha

Samdrup Jongkhar

22

Trashigang

31 3

160

24

232

i

39 3

168

29

255

Hi8 : JICA
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T—82E EHNRICHIFEEREE—SHRIERETE L EERHE
ERBEHEE

ECAE RN Kurizampa A8 72 i A 1819 % 2238 Tl Mongar SN TORBENN 7H & = Th o
7273, Thimphu <° Trashigang, Trashiyangtse D340 HEIHI~O R M OBEN L < H D 2
L xR L7z, F7-. Trashigang 872 M %4 M7 5 A58 Cldds L% 9 #12 Trashigang kN5 L OY
D Trashiyangtse J7 i DB &) Td > 7273, Mongar J7 I ~DBE) & —EE W b7z,

(3) WEHET—2UNE

KA DOFEHR SO ORI AR T 5720 BEEZRM TEE — 0GR T 2 5 e i
FRAE ] TRV T L2 E AR R ATE A2, & 2.240 ([CHiEFM RS LOMES LORREE
NG

£2240 BERKICETIMEREHRE
E _H K- ki )

REFE | BMEEICKDEH

FEME | FaHBR-AUNYTA - FT ORI bE
TIEHARY | 20144 9A8H (A)

AR | OB ~18 B

ST | 65 QEHE 238, 3EHE 214, 48

B .166. 58HE:558)
10
8
6
4
2
0

HE - JICA REME
a4 sS4

2 J I I
0
i*iﬂ“ ZFL?EHE ﬁ*i?:'l =AEE

=
=

=

=

-
8]
[
-
o

=
o

8.5

00

ES

(VT EFHS oot g -
(V7 E > S < o 8t

3BhE SEpE

8t JICA HEE
®2297 BAERGICHEITIWMERERR

(4) FWETEEH

AZBEHEH R L OZOMEICBW TSN B EORBET — % D AFERAATN
DoST TIFFE BN REFEESNTEL T, AFTLHI LI TE 0o, ZODHBMBEREGHOE
EF—H2EHO, TOMOEEZRDL Z LICE > TREBEORMEERHT 5, HEBREAEEO
OSROFIZIH N T, GDPBLIOARAEZMALE S L CEFEST 21T, 7] ENOFER]
DEMREER A 2241177, £, Fpld GDP LA A2 %K 22421277,
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EFHEHFEE
£2241 7] BAICETS5ERERERER
FEAE REIE
EIRE Light Vehicle I\/Ied.lum . SREA Hea.wy - Earth. Moving AEEAH
Vehicle Vehicle Equipment
2011 37,538 1,126 no data 38,664 7,264 no data 1,463 8,727
2012 38,683 1,321 5,299 45,303 8,243 no data 1,842 10,085
2013 39,392 1,344 5,271 46,007 8,547 no data 1,953 10,500
2014 39,661 1,353 5,159 46,173 8,494 no data 1,981 10,475
2015 45,533 1,457 3,839 50,829 8,537 no data 2,059 10,596
2016 51,458 1,536 4,126 57,120 9,041 no data 2,411 11,452
2017 57,010 1,657 4,283 62,950 9,832 no data 2,834 12,666
2018 62,097 1,784 4,518 68,399 10,972 no data 3,199 14,171
2019 no data
2020 72,040 1,935 5,513 79,488 8,603 606 3,662 12,871
2021 74,492 1,639 5,886 82,017 11,878 557 3,734 16,169
2022 80,666 1,789 6,162 88,617 12,032 586 4,059 16,677
H 8 . Road Safety and Transport Authority: Annual Report & Y JICA SAZEF{ERK
#2242 T[7J) EEHGDP E&LUAO
F GDP(USD) INEION) &%
2011 1,777,102,586 713,331
2012 1,781,280,170 721,145
2013 1,756,214,304 728,889
2014 1,907,090,362 736,357
2015 2,003,596,824 743,274
2016 2,158,971,718 7497611 s 1= 5 1\ T 13 World Bank Open Dataf % 528
2017 2,450,366,108 756,121
2018 2,446,867,582 762,096
2019 2,535,655,609 767,459
2020 2,325,185,521 772,506
2021 2,539,551,327 777,486
2022 3,216,265,314 782,455
2023 3,486,206,390 821,289
2024 3,778,803,613 830,851
2025 4,095,958,515 840,414
2026 4,439,732,220 849,976
2027 4,812,358,845 859,539| TFRHMEFE (EREELIL) I3,
2028 5,216,260,015 869,101| PGDPIZ DWW TIX1980F~2021F 7 — & & L TIREBEHOA L
2029 5,654,060,600 878,664 (GELZ : y=6E-62e"0.0806x. HRFEHEH=0.9527)
2030 6,128,605,778 888,226| P AT DWTIE1960F~2022F 7 — X %& 3L TIRAZAL L
2031 6,642,979,522 897,789 Gl y=9584.6x-2E+7. ShTERE=0.9872)
2032 7,200,524,644 907,351
2033 7,804,864,514 916,914
2034 8,459,926,617 926,476
2035 9,169,968,066 936,039

Ht : JICAREEMER

W, EUFOHTIC L0 B EEOFEROMOE L E N T 5, RABEOREEHIIA OO
MOFEZE K& ZF, KEHEIIEEDORE, OWTIX GDP OEMOFEL K& ZTDH LT
MENDZ D, BAEICBOUIARZRAZE (TRIEITO 2DICHWLHE) &L, K
H/X GDP Z @t A ¥ & L Cll@ o tr 247 o 72, fiRZ# 2243 1R T,
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EFHEHEE
#* 2.243 EIFHHTHER
ERHIL: AC-RRERRER | oo | ERSIZCOPAEBERER | o
& L FliEd 2023 mUE | IEA Flks 20034 AU
UN=RON) FEREEFEH (B) GDP (USD) | xBUEE&ZFEK (A)

2011 713,331 38,664 -11,777,102,586 8,727 -
2012 721,145 45,303 -11,781,280,170 10,085 -
2013 728,889 46,007 -11,756,214,304 10,500 -
2014 736,357 46,173 -11,907,090,362 10,475 -
2015 743,274 50,829 -12,003,596,824 10,596 -
2016 749,761 57,120 -12,158,971,718 11,452 -
2017 756,121 62,950 -12,450,366,108 12,666 -
2018 762,096 68,399 -12,446,867,582 14,171 -
2019 767,459 - -1 2,535,655,609 - -
2020 772,506 79,488 -12,325,185,521 12,871 -
2021 777,486 82,017 -12,539,551,327 16,169 -
2022 782,455 88,617 -1 3,216,265,314 16,677 -
2023 821,289 112,221 100%| 3,486,206,390 20,760 100%
2024 830,851 119,100 106%| 3,778,803,613 22,677 109%
2025 840,414 125,979 112%] 4,095,958,515 24,756 119%
2026 849,976 132,858 118%| 4,439,732,220 27,009 130%
2027 859,539 139,738 125%| 4,812,358,845 29,451 142%
2028 869,101 146,617 131%| 5,216,260,015 32,098 155%
2029 878,664 153,496 137%| 5,654,060,600 34,967 168%
2030 888,226 160,375 143%) 6,128,605,778 38,077 183%
2031 897,789 167,254 149%| 6,642,979,522 41,448 200%
2032 907,351 174,133 155%| 7,200,524,644 45,102 217%
2033 916,914 181,012 161%| 7,804,864,514 49,062 236%
2034 926,476 187,892 167%| 8,459,926,617 53,355 257%
2035 936,039 194,771 174%| 9,169,968,066 58,008 279%

F— R 11 (2011-20184,2020-20224) 11 (2011-20184,2020-20224F)

%% 0.719 5.37E-06

T H -4.79E+05 3.18E+02

BEF 3.31E-07 2.00E-04

RIERIK 0.951 0.860

HE - JICA SHEMERL

D NIZBEYROSIHRERICOWTHE F (BUIALES HRBEEUCK L TERR TH 2MR) 13+
GANEL L FTRERK (BERROT—F~DOUTTEVORI) b+ REVWILENDL, 20D

[EF AT OZ LTSN EF A5, LLEORR, 5o Bl EEOMOERZA OD

RICEST D2 LI D Rk EIFLLT oMY R S D,

®2244 RBRIFXRZEE (2023 £.72031 )

REE [BIF] 2023 4 2031 4
FLYUE 15,435 25,180
F—F 1§ 19,800 32,797

H8s : JICA SAEFERL

AL
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226 HERRRAE
(1) AEHRE

ARG 5 BITVT ST HAVRICAE L, B’ (Dzongkhag) @ FDITEIXS Th % Gewog
ThHDHE, FTAY X Saling, N7 X X —H UL Chaskhar, V EX | m—U UiGEIT
Dramatse (ZAZE L TW5 (1% 2.2.98) , AL TANADZWHEMIZT LY AL N7 X AGOR
WL ET DR ANE, =Y UEOHRD X H WA 24 (Samkhar Gewog) TH Y., £
B R AD A — I FIORPERE BB AL E H VAT UANE LTV D, EER VO Z LIS O I
IR & FRERABAET DRBUCH Y (K 2.2.99) | 7 Fo~a—1 v 4 BT CIERIT
EERWVORAEZ S ST EIZH DT OEENOMERT H 2 LIXTE RV, FRVEEE Sk
THEY , BITHEIZEY SbE CEEZBET o8k A o,

ARSI E TIE, BV A FEIERASOBREE DSR2 RETT 5720, 5 1L
9 % Saling, Chaskhar, Drametse {ZH1 %, TifFHICEE D WICHEE D MR S 415 Mongar,
Ngatshang, % o # > D Samkhar @ 6 DD Gewog Zxf4t L L, £ 2.2.45 (TR i & B 2
FEICE VLT,

NamlingBr.<

8 Trashigang’
Samkhar

Mongar-Dzong

HiE : JICA SAEH

2298 {TBUIEREXNRSEBDAMAE
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Saling o Ngatshang
HE : JICAFER

2299 EEAVODEZEDIKR

£2245 HSKRRAEOME

I5H Fit ##EH (Gewog)
1. EE - AEWEOILH BFE&EH. 22 a=F«)—4— | Saling, Mongar, Ngatshang,
EADA VA E—, HihER Chaskhar, Dramatse, Samkhar
2. BiDERDEE - BFIKR ER~ANDEMERE. 232 "Lt

R e T
3. WRBROBTHEE - B, |EE~OHEMERAE. 132- | AL
BATERVBEORBE | T4 U—F—F DA FEa—

AIEFRAE~NOERZRE Mongar, Samkhar
NRAA—ZFIIFAE~OEME | AL

H8t : JICA SHEH

(2) EHE - ZFRXDIH

EUHNVERORITHEM TH 5 E 2 HITIE 150 K % i 2 5 5 sk P A% BE  (Bastern
Regional Referral Hospital) 23% 0 . WJHEPEE L THHEREL TV D, 2 DIEH O BN O LR = it
% & LTiL, Gyelpozhing {Z 10 KD 1 #zX— v 7 « ~JL A » 2= NBHU)RH 5 1EH>, Gewog
LAV T2 D28 BHU & SODYTRA M HL_AT590T7 0 M) —F 7 =v2 (ORC)
Wro, EERL=y bbb 42050 | (ERICEILOEROERK 2124 L TV 25, PNH-1 23#
892 Hllk TlE Gewog T IZ BHU EEEOT U MU —F - 7 U = 2R 50, WREICILG T
TR L Y R OFE > = MUl P RIREE S &2 & T DRIRBE 02 B 8 2,

FUANEIT, 2T RIZIROTERNT 2 FHICEREN LV & S, BEIPPE 48 (B
SR EETe) . PR 28, AT TR, AN 3T, TEBREE S H VD . 1 A
WCHEZRMEL T D, EEBVOHIETEH Gewog & & I/INERNYHL TR, 782X
ESTHEFELTVDED, HERLLETI Gewog # 72 <SBEIMMMLEL D,
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ARG

(B) RABERMAEE - #FKR

E VRO PNH-1 A3 %5 5 D® Gewog (Saling, Mongar, Ngatshang, Chaskhar,
Drametse) & % 377 > I @ Samkhar Gewog (Tashigang town) (23T, 2023 45 HIZ 696 it %
MRE UTEMEREZIT o7, S OANEK (R 2.2.46) 137 3.9 ATHY | EHOFEfitH
NE R4 AL #1738 N) LIFER L TH-7o, MEMHTEEDOANNIL2,746 ATHD, =
T 2017 FED & Y A K DMl R O N0 LS5 L 10.6%IH ST 5,

2246 f2BRFAE (EMRAE) AREFOAH

Bridge location| «Namling :;itg::rang :gjnldr:ng
Gewog| Saling Mongar |Ngatshang| Chaskhar | Drametse | Samkhar Total

Household members

Single member 5 2 4 9 4 4 28
Two members 29 14 25 23 36 9 136
Three members 27 22 47 32 33 4 165
Four members 32 8 33 30 27 5 135
Five members 11 18 19 19 24 7 98
Six members 13 9 12 20 15 1 70
Seven members 4 7 4 10 9 34
Eight members 7 1 2 2 15
Nine members 2 1 2 9
Ten members 1 1 1 5
Twelve members 1 1
Total surveyed household numbers 126 90 148 151 150 31 696
Total surveyed population 475 408 558 628 572 105 2,746
Gewog population by census in 2017 2,881 11,130 2,375 2,494 1,848 5,146 25,874
Ratio of surveyed population 16.5% 3.7% 23.5% 25.2% 31.0% 2.0% 10.6%

HE - JICASAER
1) %F

ARG 696 A DOHEF EOHE L~V &K 22100 1277, HEEZZITT, GAESOTER
W (illiterate) AR EOEISITRIED 75% % HH T o, IRWTENSTZDOITHEES Do
- ANES SR E L7 1 75 A (Non-Formal Education) DJEEHE (9%) . /INERL L (7%)
Lo TN,

W High school level

m Middle school level
Secondary school level
Primary school level

B Monastic

® Non-Formal Education

M |lliterate
HE : JICAHER. N=696
22100 FREANFEHFEOHEFLAIL
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2) HEFFER - BFIKR

ARG 696 HEHF DINATR Z X 2.2.101 1T ¥, ¥, HPE. sBATBZ A FERE LT o1
WINL Do Te N, BUKD D OESZ ERINAR E L THITF LA bT,
FUHNVEORFITREEFLTBY . FIFIN TV EEMIINE, FyEray K,
Kz, TR HERDIZ, vy fli, AT 2 T hFyy TIA R Bk Y
YAREORELHEINTWDS, £, = =0 XXX, Urx A E, FHEL Ty,
TV 79— V== RIR, ¥V, IRF¥, ER XD, INFEr, KE
REOBREL, B, NF—, TR, I SN, KRR EOEEM LA E XA TS, T3
DECIE, BMITOCFEE TSR WL Db 51E00E, REREET AL,
BEOFIZINA—TE LTIE, BV HAVRNICAT 38 DEREILV—TF B, BREA
RSN TVD, TNDHITRESEEDDORNTOMRIE L MRER~OBEEEZ B E L TR ST
%o
TR G AT ORI « I AR 2247 1T T, SEHRAITE T VEDOHE Gewog Tl
3,537~6,644 NwH, % T 9,148 NWH TH Y . FHMITE L HVET 1,530~4,127
NWH., ZTHRT 3919 NwWH Th o7z, KHBRITEITK, NER, KL, OO
VHFELRTHDH, 7] ETHZEINTHWDIAERNT A ITIA 2,19595 NwH TH Y (Poverty
Analysis Report 2017, the National Statistical Bureau) . 696 4™ 9 % Saling Gewog T 3 ;.
Ngatshang Gewog T 1 D7 4 8 BN T 1 % TEIH A0SR S 7z, —F . 100,000Nu/
AZEB25EPEME S, 696 a5 7 47 (Saling 3, Ngatshang 2, Chaskhar 1, Dremetse 1) fifé
i,
W Agriculture as land owner
m Contract worker
W Agriculture labor
Livestock
B Remittance
m Civil service
M Private employee
m Corporate emplyee

M Construction contractor
Others

HE . JICAFAER. N=696
X 2.2101 FAEAFRHEFOIAR
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ElR B REE
& 2247 RAERNRHEFOTHINA - XH
Dzongkhag Mongar Trashigang
Gewog Saling Mongar Ngatshang | Chaskhar Drametse Samkhar
THIRA (NW/A) 6,644 4,478 3,875 4,517 3,637 9,148
THXE (NA) 4,127 3,706 1,615 2,159 1,530 3,919
696 tHHHERS 1
(IR A 2,195.95Nu/ 3 0 1 0 0 0
A) REOHEFH
696 tHHHULA
100,000Nu/A % £ [\ 3 0 2 1 1 0
LEAEETH

HE : JICA SAEH

3) BEIFEK

FRATRTER 696 HEHFDHEH # A T RHINRAEE K 2.2.102 12573F, WIILD Gewog T b Bl & T4
LTV AR5 2 < 60~T8% % ih TV Nz, B X A 7 & LTIk A R BA O B4 < |
T 9 % 471X Mongar & Samkhar T£ 02> 72, Hilix b2 WVERORERBSE TR E LTI,
WA BT v— FTIIMMOEA~DOFERL 725,

Saling 17% 6% % 72%
Mongar - IEC A% 60%
Ngatshang 14% 6% 74%
Chaskhar 22% 4% 70%
Drametse % 78%
Samkhar 65%
0% 20% 40% 60% 80% 100%
M Car (light vehicle) ® Farm tractor M Heavy vehicle = Motrobike = None

HH - JICASREHE
X 2.2102 FHEHNFUENMETIERODE2M4 T

4) BE - EE~ADTIER

226 (2) HIlZ/R L2 XL 1T, 45 Gewog IZIFEBEMisk & L TNERL, PRIEERGR & L T_—
Yy e~ VA 2=y (BHU) 7D RY—F -7 U=v7 (ORC) NFEINLTVD, &
MZEFRAC K D B His ~DFEARIT K D7 7 & A PHRFMITE 2248 D& BV THD, —J7, BHU
X ORC THISTERWIRIREOL A X, (ERIZHHHIL PR, RIRBRIZ 00D MERH 5,
B DIFBE~DOHETOT 7 & AR 2.2.103 O L0 TH Y, I PSR 23 S 4
LHEVHIV, BT VRIREN & DX U H 2 TIXRBE E TOFTERERIT 30 2LINNZ WA,
B> HE Y Saling, Drametse ClIfg K 3 KL L& 03T TREIT 2013 H 5,
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% 2.2.48 Gewog NN HE - ERMBERETO/SICKEZ 77 LATYRMEM (4)

Dzongkhag Mongar Trashigang
Gewog Saling Mongar Ngatshang | Chaskhar Drametse Samkhar
INERR 42 41 51 70 46 20
BHU 79 98 48 45 66 60
ORC 38 31 14 40 56 30
HE : JICASAEM
Saling 150045 24% 33% 18%  [i0%
Mongar | =
Ngatshang [T 41% 28%
Chaskhar 18 61% 37% 18
Drametse [IAS0NS% 32% 38% 7%
Samkhar
0% 20% 40% 60% 80% 100%
B Within 30minutes 30 min. to 1 hour 1to 1.5 hours
1.5to 2 hours 2 to 3 hours M Above 3 hours

HE : JICASRAEM
22103 EVHIEEEFEFER. 2 T VRBRADETOT V2 X FHE0RH

(4) HNRBROBITHES
1) Gewog AIDIERBITHES

EMEFHEICBV T, 620 Gewog DER (696 1) (2xt LT, SHEBRETNENEZIEDHEIC
DWTHAE LR AZK 2.2.104 1IZRT, T AU UEIXFEFEONLE T 5 Saling Gewog DfERIZH
WL SFIHENTEY, 6 FIOMAENE 1 ELL ERIHT 5 L EE Lz, ftid 550D Gewog Tl
WO E 013 ERIBEIMED S 7223, e bW Z 27 R Samkhar TH#) 3 F O AE
1TRIEFMT 2 LEEL, T2 0 SEREROERICHA S TS Z 2R L TV, o
4 1EIL, 4 FBE Y LTEICALET S Saling, Mongar CIXFIHENME -7t 0D, HMAOERIZIE
i L < HA SN TR, iV eX . v— U UEONLET 5 Drametse Tl 4 /G940
IZOWThH 6 FLL LM NEEEIL ERIHT2 EEE Lz, S EE@msBE 0 HITEk~Y T
HoT2M, 1T%DOMENERBENEZ H T, ZOIFENTIE, KNBUEM OSKALHIOFE 2 35%
Lo TziT, fE B, @, REMORGER EXR ST B, 5 A B ER e BA9ITH
AENTWBEZENIDBRT,

K GGG NI T CTE RS ORIGRIZOWTEM L72/ERTiE (1K 2.2.105)
TIEEIEZ OB NEIIT D E TR LEIE Lz, £SO Gewog TITBEIOX ¥ &L
Bv— b (BE) Z2FATE0RELALRER, VEX UG, v—U UESEITTE RN
AIIIBEZ X v BT D EDRIENRE NS T,

. Saling Gewog
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Gewog Namling Br. Phakhadrang Br. Durdari Br. Revidrang Br. Rolong Br.
, 1% 5% 2% 1% 5% 2, 1%-_5%,
.. |
e
% 1%
_ 9%
©
(@]
c
[e]
=
o 1%3 ; 241y,
5 / !
<
2
g) \//
2% 2%
» e 4%
s /4
= 19%
©
<
: @y
1%1% 3% 5% TR%
o "/3% % ’ %
e ' 0,
o A ey 5%
10% 3% 3%
. 13"/‘?% 13° V/ :
< ' 29% l 26%
IS
© 4 /
Legend = Few times a week = Few times a month
= Once a month Several times a year
= Once a year = Less than once a year
= Never
HE# : JICASER

X 2.2.104 Gewog Al A T-1&RBITHE
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Note: Pakhadrang and Durdari when blocked people used the Chaskhar farm road

Legend

= Cancel the travel
= Take alternative route

= Wait till the bridge is restored
« Others (Nanglam highway, Trans-ship, Gyelposhing Ngaglam Highway)

HE : JICASRZEHE

2.2105 Gewog Al [CHT-HERINEITTETLELMEE DO IEE

2) REFAEOBERITHES
E I ATSEHT 2 HEH IR RGP, # 2 T TSI T B & A L RIRBED 2 DI IV T

TR A ORGRF R 2 BREERAIC LY

AHA L7z, A Lo RBe R AR, ST

Bibe 40 N, # 0 IBIEBE 33 ADEF T3 AN TH D, RIEEDEEME D &I12, HRICEDSET
BRI LT L D NABROMEFEAX 2.2.106 [ L7, His T EHEREORBAFIZE S LR
FEROIED, HEOZ S H RO T RO BT D2 Y oy 2 ROERN K LT
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BY, EUHNVORINET S 4EGR OV X o~a—U 4G @7 L CERIAENRE»-
Too BUHUBRIRRRICIE, XU RE TV HNVROERNHKS LTS, @7 L T& iz & A
SNDHBRIL S BRI LIRGEICK bITWV e —Y UBORTH -7, [BIEH OB~ M5 E
X, AL ORI TRERE TIE 47%. Z 2 RIRBE TR 88% AMESIEI LA BRI S & B
L7,

BROBREPBEIT TE VIS OMISEICHONTIE (K2.2.107) . WHEEOFAE L . £<
PBROEIRZRF Ol EZ Xy v 5 L EE LT,

Mongar Trashigang
35 Eastern Regional Referral Hospital 35 District Hospital
30 30
25 25
20 20
15 15
10 10
5 5
0 —. 0
Namling Pakhadrang Durdari  Revidraing  Rollong Namling Pakhadrang Durdari  Revidraing  Rollong
N=40 N=33

HEL : JICARER
[2.2.106 HEEEFAEOB/BBEITHE

Mongar Trashigang
Eastern Regional Referral Hospital District Hospital

64%

-

m Cancel the trip

= Make other arrangements

= Take alternative routes to get to the same hospital
Wait till the bridge is restored

HE  JICA BEM
X 2.2107 HERFAAEOERNBETTEHRMEEDOXIGE

3) NRA—ZFIIFABOBELRITHES

FUHNANRNE T DANRAL—IF BN T, FITE OFEH RN 2 BRI ZEmAIC LY
FE L, FAEANET, TV TLA, XA 52 ADOFH 123 ATHY, ZDHBLEVHLT
Xz OR) HECmm o ATE 14 No 74 > 77— () Ji 57 N, Z2H  TERETH
EIN, T4 T — () FEZmn ITETH 5,
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TATHE ORI BRERZ OBITHE XX 2.2.108 DEBY THY ., EUHANRAZ —IF L TIEHEIC
73D FRATE DS o Toleh, T LV UAGEDBEN G oTe, Z VTN AZ—IF ) TlE,
BRI HEL IS H DERIE EHEMELS Ieo TV DR, b FEDOTFT LY UG TH 5L Lok
1THEDIBITL T,

FATHORATHR E LTIE, fEfEid i & B E I RIZE NS o7 (K2.2.109)
FATHEEE L, W4 — I T A ORRITE & b B, ESFEELRILL E &R L, EEEILL R R L
EHEEOITE T BN T10%, XV H T Aa%HERI N,

BRBITTERWIESORSE (X 22.110) Tlid, FELHANRRZ—IF L TlE 52%., %
UHUTIE BB ITEX vy T8 ERE LT,

60

50

40

30

20

10

Mongar Bus Terminal

Trashigang Bus Terminal

40

30

20
110N
0

Hi8 : JICA SAEE

X 2.2.108 /AR 42—

Namling Pakhadrang Durdari Revidraing Rollong Namling Pakhadrang Durdari  Revidraing  Rollong

N=52

ST FRAEOR/ERITHE

R

Mongar 1% %-3% | Trashigang o, 2% 2% 2% 2% 4% 2%
2 pp— o
‘A \‘\ V) 2%
——

—

Legend

= Educational purpose

= Medical purpose, Shopping

= Others (returning home, pligrimage)
= Visiting relatives/friends

= \Work, Medical purpose

H# : JICAREE

= Medical purpose
Medical purpose, Visiting relatives/friends
= Shopping
= Work
= Work, Medical purpose, Visiting relatives/friends

22109 /NRE—SFIILAAEOKRITEDN
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Mongar Bus Terminal Trashigang Bus Terminal

4% i

.

= Cancel the trip
= Make other arrangements
= Take alternative route
Wait till the bridge is restored

HE  JICA EEM
22110 NREA—SFIFABAEOERNETTELNEESDOXIGEK

(5) BRBEDBEN L HE

RGO 5 BRIT 7)) ERBOFERT CTHLEL WV EX U H U 2@iRT 5 PNH-1 EiZdHh
%, APRE TIIBRUE DTN EEZ R D720, IRIERAMAITD 6 5D Gewog (2B W THEE
DOFIHPRI A A LTz, EOFER. 6 DD Gewog DERITNT L HHEIZ SHEEZFIHT 5017 T
T2V b DD, T LU EIZ OV TIEHIIT Saling Gewog DERIC I K FHINTWD Z & DIEd,
I bimEWHZ T B Samkhar THE 3 BIOHE LA 1 EILLERIHT A EHEIE L, T AU UE0A
WMOERICAASN TS Z ERNIMNZTZ, 2T, TAU UBRE Ty, BFUHMNLE
BT 4 7 —=HmEIZm» O EmECHY , HE 2 EHTH LR SEERMEILHD Z LA LT
WHEEBEZLND, D 4FEIESATNALD BHROERICEISFIHINTEY, HIRKOBEICE
EARE - TND EEZ LT,

BROBITHIEZ Tholond, EFRAZHNE L THITRIETILZ . ZIUIHBE T -
TREND bEMIT DTz, B B OREIHIBT IR, T A VRAOENS VA
VR ERMOBESN D BERDRI L TR Y | BBIRPEIZm D 9 & BB D 4 #2208
FEETHDLHZ ENRBINT,

Gewog ER., JWBiFIHE, NAZ— I FAFHEOFEICISWTILE L72DIX, HERI@ITT
ERVEEOMIGRE LT, ZLOREEPBEIZ X v BT 20 BRPEIRT 20250 &
FIELIZZETHD, RV —FE2LDEDRIELHALITEN, ZHUTEL VKO 5 BIES
AV RERBT D2 EORERFRZERLTEY, LT LLBEN LIRS\, LR THHE
B 7eiE R — R RRTIURERIIER 255 Lo <, REHEICEFHBH D 2T Tl EIR
~DT I ADHIFNZ L VIGEIT I - UIEMOERIZ S D723 0 2viaZay, PNH-1 & ZHuic4e
I DIEEITEEHNHISE AR A ATRERME— DAL — FTH Y, 5 BTN HONWTHEER L
TETTCERLARD VAT EFRMVRS ZEIFRBLEEA LN, RIB A, WEOHEIEZIITE L,
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22,7 RIEBHSHEE
(1) REBHSEEIZRD AR
1) R—=REBHIRBHESDIRR
(@) Hofiz - &
AEEONGHRERPILET HE L HVERIT, ZEETHR LIRS bbb~ 7 PILIR
IO LTV A, BINOREE A 200m 26 4,000m LA EE 23720 OEEERH Y . e AL
Bk, ZRVVES. AR ECEATE 2 HERB 2 L T\ 5,
E U HVEPNE T D IR OHE T F IR LY . Bl & IR AW EEANEH L TWn

BOBHEREND, =0 LD MBI ERIEOR S O 15k LR MIE = T
B MO S ND MEE R LTS,

1:1,491.952
0 20 40 80 Kilometers
N T T N TR N |

: »G-u % o P ) :y. ‘,— ot e
J‘Dr);nl‘l
) ; LA
P o-600 | |1800-2400 [ | 3600-4200 [ 5400- 6000
[ 600-1200 [ | 2400-3000 [ 4200-4800 [ | 6000- 6600
[ 1200-1800 | | 3000-3800 [0 4800-5400 [ | ee00-7200  (m)

H B : Bhutan State of the Environment Report 2022, National Environment Commission

K22111 7] EOESIMEEERRIMOAUE

(7] [ECIEAMA A R #7E  (Forest and Nature Conservation Act, 2023) (253 & {R#X 28T
L., THxLF— « RIREFEEHNK - ARV —EZR[OEEHRDO FTHREL TV D, [FIEDOHIAITH
% 2Rk E SR PRF#EHL R (Forest and Nature Conservation Rules and Regulations, 2017) (2 J4uid, R
K OFEESMIE (1) SRR EE 72T 2RI & > TEWEMICEE TH 56, Q) FFEDAER
WAEBIZS O INTE Y ZORENER TH L% E. (3) KSUFIE X 7 e Bl 2 5
Rl £ TR AN B ik, (4) Z OHUIA AL ETZITAREE L L THETHLIGE L SN
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TRV, BUE, 10 DHIBAREX & S, BREXIIAA AT - ) F=TfHTNTWD
(¥ 22112) . b OREX D% < 1L, BirdLife International % O [EFEHERI I L > T Key
Biodiversity Areas (KBA), Important Bird and Biodiversity Areas (IBA)& & STV 5 (X 2.2.113)
KEIBROT LY AAFIE, BFEEERORELZ BN E L THIE SN IRERD T VL 7T
[ESZ/AB (Phrumsengla National Park) OHIINALE LT\ 5, [RIAREEZITHEMN - AR —E R
R7ZNbE 7T ENARERFEFT CTHY . AREREHFERORE, EHZT>TWD, ARFEN
IR« AFEV—ERF[ICLY, BRARREELRROY —=2 7074 R4 2 (2020)2 55

VT Core zone, Transition zone, Buffer zone, Multipule use zone D 4 D2V —=2 7 I T\ 5,
PRFED L~ L3 Core zone Thc % 5 < . Transition zone, Buffer zone, Multipule use zone DJIE{Z A ft]
BB AR T ORENRRKRELS 2D (3 2249) , 2023 FIIKE, EARBINTZTZ VLT T
ESLAREOY —=2 713K 22114 ©LBY THY | [ OENL AR FZEIT~OMERRI Jiui,
[E18 @ Right of Way (ROW) T&H 51 100 7 4 — b (§ 30m) D#iPHIE Multiple use zone, + D
2 E 4 150m OFLPHIL Buffer zone & D2 & Th D, TDH, BEFOT LY UHEIZHONTIE
Multiple use zone |7 E LTV | 2T ZFHE A (BEFEO 50m Tii) 1. ROW N (&
FF3E) 122U Tid Multiple use zone, ROW #h i Buffer zone [ZALE T 5 D & A &b, ZDZ
LR AFEETIE, T2 AMED EELTO—HE & ONEH R Lo —E 7 Buffer zone |27 § 2
ROLTHL (K22.115) o EEAROTHIZ, Ny 7Ry EREE L TEROY L2175,
T, 1.5 7 ARREE OIS/ INRBL 2 R A AT EE DTV, ML DK 2 Fe K 4m RREEHIRHIT 5,
EHEXRPR T.oA A — V%M 2.2.116 1R,

== T A KT A 2 LR, Buffer zone, Multiple use zone & &, MERFF 2155 2 &
TA Y7 7B TCH D, RFEETHKLEL INDFFTOMEIL Forestry clearance &
Environmental clearance ® 2 -2 Coh ¥ | R TiLEZHWHHEICH 26 OFF [ IXEUGAIEETH 5,
2pF. FELIEIX. A BRI O PNH-1 OHLE TFIZB W THEA I TV 5,
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Legend
~— Main River
—— National Highway [ Bumdeling Wildife Sanctuary [ Royal Manas National Park

- (] Jigme Dorji National Park [ Sakteng Wildiife Sanctuary
= Dzongkhag Boundary [ Jigme Singye Wangchuck National Park ) Thrumshingla National Park
— |rternational Boundary (] Khaling Wildiife Sanctuary ] Torsa Strict Nature Reserve

(] Phipsoo Wiidife Sanctuary [ Biological Corridor 180000
Wﬁmﬂ at GIS Unit. DoF. MoA [ Wangchuck Centennial Park 0 - . x

H# : Department of Forests & Park Services

K22112 7] EORERSHEBENFRIMODLE

AE\\rumse‘ng: 2\

'*- o -
NG g .x’ A
% -

dong’kol

d

Korila

Ngatshang
. Takchul

Lingmethang

J

Hi#8 : Integrated Biodiversity Assessment Tool

22113 KBA/IBA D53 & EEMRHMDAIE
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AA

(7 1.Core zone

(/ 2Transition zone
(7 3.Buffer zone
L? 4.Multiple use zone

9 Namling Br

& 1.Core zone

() 2Transition zone
@ 3Buffer zone

7 4.Multiple use zone
@ Namling Br

HE# . I LtV SEILIABREHER
22114 2)ILLEVHOSEAILXBDY—=2FEFLY) UBOAE
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£2249 RERNOEV—DEBRLBRELAL
J—r& EBLBREBLAL
1. Core zone B, e, BERMICEELSHEDOERICEEL Y —EXRZRE®TIEN
REMEZF oM, FIEShEHELCE=2 T DHATHE,
2. Transition zone FEEY LA SABEKREFERRICHY .. RAEROBEGENFAD-HDIEH
(F17E) B - SRR A —EHRESH S HihiE (f] - RREETEFRIOHKRERT E)
E#iR - ZMBRAEOHSIZEHO—EHROFRAERE. FEL AL Core
zone & A%,
3. Buffer zone Core zone %> Transition zone NREERX AN 5D NAMZBIEDOEL (2HDIBE.
(RS TOREHLE LTHEE SN D, Transitionzone Z:EB7 58K H . @WHISR/IED

BEHOIEZE|Y LT/ 5 X T, Bufferzone IZ&FEN S,

Multiple use zone & Y H ANBMLENAFDLZONT Y 7THY . REZE. 8. &
HHZERFA. LOVI—2avERERITANS I ENTES,

Buffer zone TIEZLITOFEENIIZILLINEH, ERBEANSDELHFAEEIGE
FEDRY TIEAL,

A VTS

- K DRE

s EARMFREEN DR

4. Multipule use zone %, e, A, REREROE-OHOEREIREAESENDIZLELH
(ZEMFBY—>) | 5. SOV —2IE” zone of cooperation” & HIF(Fh, 2EEEELERM. AL

BaLY, £EYSHKE. BREOL-OIC, Bt AAcHiEBizE®E - AIFT 5

EOICHATEIELICAET SV —2ThHd, BRIVEVITOERE. AEN

OB I 2T A DER-—XFMESVWTHESIIN, HFREEDERF

A, Tavy—UXL, ZERCEBREOAVISER. BHAA, k. £

A=t B— v THA L ENEELD,

Multiple use zone TIEU T DEBEIEHIR S NS M. FHMK - ARV —EXFOE@IC

LBHALHY. TOFTBHNERRES L UVRERO YV —VIEEOEMEERT

BI-ONHERFBTHIHEEILZORY TIEAEL,

- K DRER

- igERIC & g0 -HDREE

- BAFIEE

H # : Department of Forests and Park Services, Forest and Nature Conservation Code of Best Management
Practices of Bhutan, Vol 1V: Protected Area Management,

Nature Conservation Division, Department of Forests and Park Services, Ministry of Agriculture and
Forests, Protected Area Zonation Guidelines of Bhutan, 2020.
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T

FLI
Multiple Zone
Buffer Zone

a e w1

H:':&JICAEH
X 2.2115 FLYUBEGTEZWARIDT—=25

(i

W {1iE T (Teleganchu ¥8) EAR®
HE: £ : JICASAEM. % : https://www.proteng.co.jp/product_detail.php?Srch=y&keyno=10

22116 ZEEMNEIAA—CEE

(c) BEEF

BEFEEEHCE S v b v 7 T EN AR OB ASME L £ 2250 12T, Lyh—sXuF|
K=, b7, P~Tv a2y h72E, TUCN L v KU A KT Endangered (20 S N5, U
v b RHK) (CITES) CTHUE IS STV AR AR HER I LTV D,
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#2250 )LtV SEILILBOHREEY

Protected status

No. |Order Family Common Name Scientific Name M& IUCN Na‘t\on'al CITES
legislation

1 |Primates Cercopithecidae |Assam Macaque Macaca assamensis Ty LEYF— NT
T Black Capped Langur Trachypithecus pileatus Ko7 o= VU |

3 |Carnivora Ailuridae Red Panda Ailurus fulgens Lyt—nv g FNCA & FNCRR |
T Canidae Dhole Cuon alpinus K= 1
T Asian Red Fox Vulpes vulpes THhFEY* LC
T Felidae Asian Golden Cat Catopuma temminckii TYTIA-LTrErY b NT I
7| Asian Leopard Cat Prionailurus bengalensis Ry ALY <23 LC |FNCA & FNCRR Il
T Clouded Leopard Neofelis nebulosa JvE=av VU |FNCA & FNCRR |
T Leopard Panthera pardus taw VU |FNCA & FNCRR |
T Tiger Panthera tigris 7 iFNCA & FNCRR |
11 | Marbled Cat Pardofelis marmorata v—7IF¥v v b NT |
|12 | Mustelidae Asian Small-clawed Otter Anonyx cinereus AYAHTTY VU
T Himalayan Yellow Throated Martin |Martes flavigula FTUTV LC
T Ursidae Himalayan Black Bear Ursus (Selenarctos) thibetanus |V ¥/ 7 7'< VU |[FNCA & FNCRR |

15 |Cetartiodactyla |Bovidae Hymalayan Goral Naemorhedus goral ExsvI-JL NT |
T Barking Deer/ Muntjac Muntiacus muntjak A KF¥av LC
T Mainland Serow Capricornis sumatraensis AR ETHEVH VU
|18 | Takin (Bhutan Takin) Budorcas taxicolor whitei T—ava—Fv VU |[FNCA&FNCRR | I
|19 | Cervidae Sambar Deer Rusa unicolor HonN— VU |FNCRR
T Moschidae Alpine musk deer Moschus chrysogaster Y<YrauTh i
T Suidae Himalayan Wild Pig Sus scrofa A/ LC

22 |Lagomorpha Ochotonidae Royle's Pika Ochotona roylei AALFFo4F LC

23 |Insectivora Soricidae Himalayan Water Shrew Chimarrogale himalayica N LC

24 |Rodentia Rodentia Malayan Porcupine Hystrix brachyura TL—=Y<T I LC
| 25 | Sciuridae Orange-bellied Himalayan Squirrel | Dremomys lokriah THNTFFAHY R LC
| 26 | Three-Striped Himalayan Squirrel | Funambulus palmarum AV F¥Y2 YR LC
|27 | Parti-coloured Flying Squirrel Hylopetes alboniger VAT TFEEEVH LC
| 28 | Black Giant Squirrel Ratufa bicolor EEDES NT

Notes) IUCN categories/EN:Endangered, VU:Vulnerable, NT:Near Threatened, LC:Least Concern

National legislation/FNCA: Protected by Forest and Nature Conservation Act 1995

FNCRR: Protected by Forest and Nature Conservation Rules and Regulation 2017
CITES(Convention on International Trade in Endangered Species of Wild Fauna and Flora)/ l:threatened with extinction, ll:trade must be controlled,

H# : Wangchuk, R. & Namgyel, U. 2016. Faunal Diversity of Phrumsengla National Park. Department of
Forests and Park Services, Ministry of Agriculture and Forests, Royal Government of Bhutan. Ura:
Bumthang. & Y SAEF{ERK

(d)

AA

(7] EONAEESAIZK 22117 (27T, 2017 FOAOE A IUE (7)) Bo AR
(X727,145 A THY . 9 H 14551 AREWMTHLT 4 7 —HIZET LTV D, AFESRUT
HHESANEDOANAILITI50 ATHY . 95 Gewog/Town BIZH 5 & RELD Mongar T 4,452
A T2 UEOALET D Saling T 1,929 N, ~7 Z v X=X UIGEONLET % Changsakhar T
2494 N, VEX Y, v— U UEBONLET % Dramedtse T 1,848 A& STV 5,
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| 50 km |

Color Density
o/km?
0.10/km?
1.0/km?
5.0/km?
10/km?

25/km?
50/km?
100/km?
250/km?
500/km?

© | 1,000/km

. z,son/:mx

) : \ 5000/km?
Project siteg®

Hi#8 : CITYPOPULATION

2.2.117

TR E

EANVEOHPAE 2 2.2.118 (TR T, E U AVEITEFED 90% Lh B2 RBERFCE T HEHT
MOLRDBHRTEDNTEY, ATk, butnay, NE, Uy TA4E, B EDOHEN
T Tnb, HiHEOD % 4 713 Kamzhing (dry land use) & Chhuzhing (wet land use)?D i J5 A3 7 &
No, HEHITE S TAHLE R EIChTNCALNDH, BRI 1%UTERLNA TN D,

7] BEOAOZESf (2017 EESRE)

Hi# : Land Use and Land Cover of Bhutan 2016, Forest Resources Management Division

22118 EVHILEDO T BFER
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2) 171 BEOREHSEEHE - il
(a) RIREEICBEET HET - BEF

(7] EOREEEES, KU A RI7A 02K 2251177, [7) EORETEAA
MZOWTIIERBE 7 & A X > b (Environmental Assessment Act, 2000) (ZHEIN T, HFHE
FhlZ BV CIEBREEFF A (EC: Environmental Clearance) OEUENHE L X Cnb, 7] Ho
BREE L OSBRI E B A PTE T 2 [EFERKEZ B2 (NEC: National Environment Commission) O A R
Z A4 > (A Guide to Environmental Clearance Application Procedure, May 2022) (Z XUiE. EC Hif5D
WEEMEE 7 m e 2T F RIS U THE SN TR Y . Green [Z4H S 15 FHETIL EC BUFIIA
% Blue Tl EC XL ETh 2 D HWIEREEH A (IEE: Initial Environmental Examination) “CHUf5 ]
AE. Red CTIXEBRBEFZEGEAN (EIA: Environmental Impact Assessment) DS VB & Z3L TV 5,

BRER DB T LA A F T4 2T Blue IZ S, IEE (ZHS< ECBUSHLETH 5,
QERR O EC B 7 mv 2 &M 2.2.119 12”7, HERIIROREZEHS (DEC: Dzongkhag
Environment Commission) & SALTHY | RFEETITHNRBEBRNE L HVRIMET L7720, E
CIAHNBEDBREZEBRPHRER L D,

EFREHA BT AT IEE OISOV THED TR Y | FEETFEENTORBELBED
HRAUCREA L, BRECE G, ~T7 U v 73— g roitgks & b2 DEC IZRIET S
ZLMROOHILD, DECIFRRIN SN IEE #HFA L. BREFAIZREGT 208, FEZBLTSH
72 DAL LB S DB AT EIA DRI RDHND Z L bbb o2, F U UNVROBREHE
LFIZEL T, AFREIMABEORIBEATHL 2 Linb, EIA [TRELIIRLRVEDZ LT
b5, Flo. ECBIFICH Tz - TiE, FEFITHOCBUTD S OFEZ (Social Clearance) % HifF3
% & & 412, Forest and Nature Conservation Rules and Regulations, 2017 {Z%5-5 < Forestry Clearance
ST D0 E D B D, Forestry Clearance |LHHIFIHFFAIICAHHY L, FEFOA T4 U HFEIC
Ko THEK - RERV—EARBEET D, B, REOHEK - ARV —EZX/IC LU, Fhis
DOPTE H %X, Forestry Clearance (2O Tl 10 HFEE, IEE O HFEN D BC FAa £ Tid 1 MR
ELoZLTho,

N7y oy
YT —av

Social Clearance

= IEE 12H — Forestry Clearance

DEC~DEH

D e — S EIMERL |
LEa— 7 snzmsras! !

H# - JICASAEM
X 22119 HBREZODECIBIOEX
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32251 BEREICEETIES - Hi#EE
R4 2 o

National Environment Protection Act, 2007

RER2ICEY SEXE

b )
BRET7EXAV L | ES

Environmental Assessment Act, 2000

BE7EAAV L

Regulation for Environmental Clearance of
Projects, 2016

LREFHEOMAI

RSN
Q4

Environmental Assessment Guideline - May 2012

EIA DIRIfTBIAA KS5 4 >

A Guide to Environmental Clearance Application
Procedure - May 2022

EC HEEFHi = DaFil. &=
FEZEHTWLD

RIGEE

Environmental Standards, 2020

IRIGEE, BHHEEZED
w3

AN EYSHERE

Forest and Nature Conservation Act, 2023

m. FEDY. BRER
DFRE EFRBFAIZON
TEDHD

Forest and Nature Conservation Rules and
Regulations, 2017

HAMEE, FAOEREME

Biodiversity Act, 2022

EMFHEREROREL
FAIZOVWTED S

REMERE

Waste Prevention and Management Act, 2009

BEEYMEEOERRANEE
Hd

Waste Prevention and Management Regulation, BREYEEOEREMA
2012
Waste Prevention and Management Regulation, Eil<

2016

RS - ERBE

Land Act, 2007

ITomA. B, AR
. 5l f&#h, Lih(IcBg
DOEFNFEEDD

Land Rules and Regulations, 2007

L oHmE!

Land Compensation Rate, 2019

T, BEVOMHELRE

F1&

Labour and Employment Act, 2007

FEBELG. EE. EREOD
REFECERBFEZED
%

HE - JICA SREH

(b) JICARBUHKSEEHA FSAVEDOTRBRUZDMEERE
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EFHEHEE
& 2256 KREHERER
$AER: 2023FE3/825~27H (82%)
AEER [7] EE%ERE EFREAE(E (CEZERER-ER)
IHH FTLY Y K=K Mixed area | Sensitive area (%) AV 2 )R> o—1y v
CO (ppm) BDL BDL 2,000 1,000 - BDL BDL BDL
NO, (u g/ma) 0.088 0.051 80* 30* 40 (1 year) 0.116 0.042 0.101
125 (Interim target-1)
SO, (u g/m3) BDL BDL 80 30 50 (Interim target-2) BDL BDL BDL
20 (guideline)
150 (Interim target-1)
PMI0  (ug/m)| 25.89 35.73 100 75 |00 (nterim target D] ) 4y 35.44 25.55
Ke/m ’ ’ 75 (Interim target-3) ’ : ’
50 (guideline)
75 (Interim target-1)
3 50 (Interim target-2)
PM2.5 (ug/m°) 23.24 17.73 60 60 37.5 (interim target-3) 19.65 23.76 15.87
25 (guideline)
TSPM (u g/m3) 34.93 36.44 200 100 - 33.15 46.62 27.70
S (°C) 12.64 20.26 - - - 26.20 25.97 31.90
LR (m/sec) 1.31 0.83 - - - 1.47 1.17 1.07
NG South-east | South-east - - - South-east | South-east | South-east
HESEE (%) 75.49 56.27 - - - 57.60 51.94 54,12
FAEH: 2023F7812~148 (%)
REER [7] EE%EE EPREAE(E (ERER-ER)
IEH FLY v =Y Mixed area | Sensitive area (%) AV 87 JEXY A=y
CO (ppm) BDL BDL 2,000 1,000 - BDL BDL BDL
NO, (u g/m3) 0.116 0.103 80* 30* 40 (1 year) 0.106 0.109 0.116
125 (Interim target-1)
SO, (ug/md) BDL BDL 80 30 50 (Interim target-2) BDL BDL BDL
20 (guideline)
150 (Interim target-1)
3 100 (Interim target-2)
PM10 (ug/m°) 13.52 22.41 100 75 75 (Interim target-3) 20.77 12.87 14.78
50 (guideline)
75 (Interim target-1)
3 50 (Interim target-2)
PM2.5 (ug/m°) 11.06 12.66 60 60 37.5 (interim target-3) 17.81 9.42 10.01
25 (guideline)
TSPM (ug/md) 15.69 30.05 200 100 - 30.27 14.89 17.63
SUR 0 17.41 23.64 - - - 29.36 25.86 29.14
ER (m/sec) 0.79 0.94 - - - 1.29 0.81 1.26
N South-east | South-east - - - South-east | South-east | South-east
EEE (%) 89.35 65.13 - - - 69.26 68.02 63.92

1. BDL: Below Detectable Limit
2. [7'] EE#E(E: Environmental Standards, 2020, National Environment Commission of Bhutan

3. Mixed area: BfEH, EHETY 7.

55

s

4. Sensitive area: B, FH.

5. *IINOX D EHEEZ KT,
6. EPRE (S | International Finance Corporation, General Environmental, Health, and Safety (EHS) Guidelines, 2007

FrEZENODRE
ERITRTVWERRENHZT YT

Interim targets are provided in recognition of the need for a staged approach toachieving the recommended guidelines.

Hi8 : JICA SAEH
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FRERHSICBT DN OKEITER 2257 DEBY THY, ¥FE, WiELd (7)) FEEHE)N
SATRIEFTH DN, MEIITIREWEE (TSS) NHFEOKHEE - THEY ., BWNICK
DHRITHENEY DECD 2 2R L Tne, FAERE~Oe T U7X, WIhots
ZTHEABTOMNNAKOHMIZEN TRV, T4 U UF Tk 10km 43T 0 E%
(Thridangbi Chiwog) TiX 50~60 S EMMAAK L LTHEA LTS LD Z & Th D,
AEETELL (T2 VRO =X UG KOHAL (X=X UG ICX DB 00
X U TED D OETEYARINZ AT 2 /[ RetEnd & 523, ) 0 IS DWW TIIITE N O HI
ThRWEDEMIZEOND Z L, BREIHPRKEIWDZVOEY BNELE LTH AR
PNICB S5 EEB26NHZ 0D, WEBITIFEA LRV ERIAENS, AIEYEKICONT
b, BBIK & L COKFIRAM W2 D B IAEE S0, BSO8R & il ) 72 AL
DILETH D,

b)

% 2.257 ANIKERAEHR
FAEH: 2023838 25-288 (82%)

AERE [7] EE# BAOEE (CEREER)
HE FLY Y | Z—&Y A B c |EEEE| coxv|yegy|in—yy
BOD (mg/L) 1.07 1.22 2 5 50 10 1.26 | 2.87 1.54
pH 734 | 7.61 |6.5-85|6.0-9.0|6.0-9.0|6.5-85| 7.55 | 7.84 | 7.23
TSS (mg/L) 234 | 219 25 100 - 2.12 2.64 1.86
KB (°C) 15.6 22.1 - - - 22.4 22.5 22.1
EEEXBEBS  (MPN/100mL) 4 6 50% | 5000* | 10000* 4 5 3
KISE B (MPN/100mL) 7 9 20% | 2000* | 5000* 8 8 5
FEH: 2023FE7H12-208 (=)

AERER [7] BE# BAROEE (BERAEHR)
BB FLUY | E—4Y A B c |EEEB | cpgv|yegy | n—yUy
BOD (mg/L) 3.62 2.12 2 5 50 10 2.74 | 3.19 1.86
pH 7.46 751 | 6.5-85|6.0-9.0| 6.0-9.0 | 6.5-85| 7.28 | 7.74 | 7.31
TSS (mg/L) 128.96 | 67.21 25 100 - 78.74 | 84.92 | 96.99
KB (°C) 15.9 22.8 - . - 23.4 | 231 22.5
EEUERBERES  (MPN/100mL) 9 13 50% | 5000% | 10000* 11 7 6
KISEEEE (MPN/100mL) 13 14 20% | 2000* | 5000* 14 12 9

1. 7] EE*{E: Environmental Standards, 2020, National Environment Commission of Bhutan

2. A: (Very good) Drinking water source without conventional treatment, but after disinfection whenever necessary

3. B: (Good) Drinking water source with conventional treatment

4. C: (Moderate) Used for irrigation, industrial cooling, etc.

5. AADRIFEAE : AERBORDICET HRIEELE

FIL TEAK3MR - BEBRE)

HE : JICA AEH

REY)

REEOTHETEL S DFEFEMOFE L BESND Ly FHikETR 2.2.58 [TRT, JFUHEO
Yl EIc X > THE L D5 L1E DoST OFF Al #5370 I IEW, Wy T 5 TFETHD, 0D
EDORFRBEIY) . B O LG FEEWMIIEEAF O I E W, Ay 5, EROLsyEE LT
%, &> WV Gyelposhing, # o o & Satshalo ([CHERR STV 5, AERIEY L L TR
B D W A A VIS E LD ATREMEDN B U | T 6 DA TRIT ANAIRE S ST 5,

c)
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£2258 AEXDIETELGIREVOEELBESIINSEE

REVNDOIEE oKk

Aot TEFIZLYELSEL DoST MFF Al #1518 At <&k, L5

FREEREREY 2V )—rR. TRAT77 | BREOASGICER. 4%
U b RERBRE)

FEREY ERJFHTAILEF) BEDLS5I2ER. L5

TS RF v EOEREEDIRFOLSI5HIER. L5

EIERERY BRBESORRYIEI UHRR ML,

HE : JICA REH

d) TiEFR

AREEDOTLHFEHON LA EMEITERBOA A NVETENIZROND Z LD, 1
QR ELD ZEIFENLEERIDND,

e) BE -k

BAGRAE COREBIIERIZR 2259 0L THY, BERIMNET H7ZOBRKE D 50-
65Db DLV THD, T2V UBIENARICNET 5728 [77) EO Sensitive area 0D H:E
CHWT 5 L. BHEEEHE (55dB) L IRIERSE, &KMITHERE (45dB) % bllo> T, #—
ZUREIZONWT S, Mixed area DREVEL LLEGT 5 & HHIZEAE (65dB) ZWl7-THDD, &
il (55dB) X EFl>TWne, THEHFRINOICTLERESTNMOL720, LEICTEMTONLD
B OBEE LV REEY, KEETTRBMOEEELBX L EERS S, LovL, W
L b ITMERE, P FBEEDOE T 4 7V T F =302 LG AR~ D
TFEALERNWEEZDLND, T, TAY URBIZOWTIIAERRR~DORENLETH D M3,
ZHMFIHY = KONy 77— (§Bffim) NWThDHZ L, —RHREETHDL Z L b,
REHE B2 DD,

THORHOWTEH, TICHERESENRN b, GIEEERSICBWT R4 T

BbREREEIRNEEBEZIOLND,
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BHAEHEE
&2259 BEREHR
AZEH: 20235F3825~27H (82%)
BERR (7] EaEE ERERE]  GEEERD
F LYY | £#—KY |Industrial area| Mixed area | Sensitive area (%) NyZy | YERY o=
He [6am-10pm]  (Db) 54.65 56.92 75 65 55 55 58.50 54.95 63.33
%[ [10 pm-6 am]  (Db) 51.63 59.68 65 55 45 45 52.60 52.39 65.09
AER: 2023%E7H12~14H (FH)
AEER [7] EE%EE EPREAE(E (ERERER)
F LY > | #—XKY |Industrial area| Mixed area | Sensitive area (%) NoZv | VERY |A—Y >~
B [6am-10pm]  (Db) 56.20 58.03 75 65 55 55 54.94 60.07 55.40
%M [10 pm-6 am]  (Db) 56.33 57.79 65 55 45 45 54.60 59.38 53.78

1. 7] EX#(E: Environmental Standards, 2020, National Environment Commission of Bhutan
2. Mixed area: B{EHs, BELY 7. 73 ZNODREE

3. Sensitive area: J@kt. FR. HEEZIICTVWERRELNHDTUT

4. EBREAAE ¢ Guidelines for Community Noise, World Health Organization (WHO), 1999

HE - JICA SREH

(b) BRIRE
a) RERX (FLUUHE)

FTLU UEHPEET D7Vt 7 T ENLAREIE 7)) EBURES THRRED 2O E
LCWAREXTH DI, BEBORITEZTHDL I EnbIES ERFENEHAETHD =
EEMRB LTS, —J, JICA HA RT7A 2 TlE, FEITFEH & L THR#EX DO/ THEIE S
T2 BN E LTEY,, EZIETA RT7 4 FAQIZ/RIID 5T X T A2 T A
HbHEEINTND, 22T, RFEEIZOWTEH 5 FE~OBEMEERFT LTz, £ 2.2.60 IZ737
LBV, AFEETSEHTRCEMETZEND, JICATA R4 ELEARELE B X DL
72

#2260 HINHIRERXRTEREZEREET H-ODEFHADERH

15']7*3"“:15’:5@2f?%"éiﬁﬁ?’éf:&)d) F L ‘/*E;&H’%i;%d)%#F“@ﬁﬁ'l&

5 &
(1) BUFAESEFICKY BAREOILE | O | TLY VEIIRERANICHET 50, 7L UEBOEITE
ERED-OITHIZIEE Lf-#hig (UL ZEEIRERATOEREZEKRL. REZEIEELEL,
T TEthig ) ) LSt IZEHS LT, RICFLY BORITEBEZUNDRERNTOEETERR
ARG RBENEE LBV &, BEMHBLES LT 54, BERBTFOULOHRTREE

REERTILENHY . BERMTEL,

(2) RAMIKIZE T HFEARITAN. HFED | O | FLY VEOSHIIRERADCZEMFIAY -2, NvIT7
ERELROOND &, V—VICHBESFohTE Y. BEREENSOHFAIERFSHC
ETEXOXRREFERELEDOND,

() 7BY Y FOEMEEZEN. RAME | O | ILLEV Y FENLABEEHE TIE. AEEYMZHMEOH

[ZBY HikROEM. REXDEEE H#ZBEEL. BEEROTTUTO IO S LAKES M.
BEEZETSHE, PEEFFICLYRBESA TN S,

1) AERNOREH. BOEK. £EHOEHFEOR L

2) ZEMAAY—2ENYITFI—=VIZEITHEHEEYD
EERHMOTELBOLOYIVARL

3) BAREROEGEMNEERLIAZRRAT -0
SAZTADIINT—AD R

4) ANEHEHYOEREDER. tisdtSDEFHL

5 EHEAAELIaY—URALELIYI— a3 DFED
2L LR
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ERAEHEE

15']91~E4J|:ﬁ'=§§|>__"655%%¢E£HE?’6T:&)0) F LY IR EEOREADEA M

6) fARRENDIRIE

7) BUIGREVEERLREHEFORIE

AREBETIE, EMEHE (DoST) AIFLEET HTFENEE
HL, LRIDIJTSLHFBRIRREH TRV LICERE
D, ECITEERDILEAYICLLEEYDEERR. B
EWMERIZBET b,

(4) 7oy FOEEEESZH. FAitE | O | &M - XEY—ERBD IV LE VT SEIRBEHHRM S

DEBEIHE. TORDoHiE D BEEZBTHEY. RBEMN D Forestry Clearance BAHEIR SN T
SazT4—. RUZTOMBED LR W3 (2023F 11 A) . ABaza=FsIzx LTI, 2023
T—UHRILF—LHmEL. BEERIC F£5A. 10 BIcFH LY UBHELET S Saling Gewog 12 THE
DNTEENFELNTINS I &, RiBEZTV. ESXZRICBERZHR TS,

(5) RtEAZDRLEOBEMICH->THERE | O | BERETEEMTOIT S LODLERTE CIZERHLENAL
MICBEEINDEHIZ, 7ASH + N, SHROT=-A)VITEERTRELE - 5EIE.
DEMHEEN, BEIZERELCT, B DoST (X ABEEHAEBEN S X, BOMIFEZERELE
TOUSLERET S L 9 5.

* Phrumsengla National Park. (2019). Phrumsengla National Park: Management Plan (2019- 2029). Department
of Forests and Park Services, Ministry of Agriculture and Forest. Royal Government of Bhutan. Ura: Bumthang.

HE : JICA SREH

b) X£REXR

BIMFHA IS & 0 BABAHE (F20> D BHEE 100m FEEE O#PH) CTHER S N7 BiEMI33% 2.2.61,
#2262 DEBYTHY, WTNOLFHTTHEERMIIMABINR -T2, o, B4F F O
JINZFESE O RAEBWI IR T X le o T,

—Ji, #2250 IR LTEL DT, LAY UEONMET L 7Lt 7T ENARIL, TUCN
L v KU A K C Endangered (EN) . Vulnerable (VU) . Near Threatened (NT) (Z/7%E S5 8
EAEMOERNRE SN TS, o, MEMICEBROBL CHERIZA U Z Ea—%21T0,
HUBIZ AR T DB AW OV TR E I 21T o 7o/ R (3% 2.2.63) | ESLARNZE T T2 <,
AR O 4 FFEDHIEIZ IV TE EN, VU, NT 20 S A% 5 8 O 4 2 o "l EEMED
R,

JICA A R4 TlE, ey y NI, BEELARERHE L IXEELRHROZF LW
%@iti%bw%m%ﬁo%®f%ofi@%@wjkbfk@ FELET HHEITIE
[ ARAERH) DAAOHUBIZ W TEMATRERAREREBFEL RN & 2R L7 =T,
(R HRAERME T ITEELRRROE LW E 721338 LW b E b2 b e 357
O, A RTAVFAQIRENDIFMHT R TEMIETHERH D E SN TWVWDH, AFEETEE
FRBORTEZTHLZ b, MIOHIICKIT 5 RBERITFLE LRV, T4 UHF, ¥—4

URGELOEICHOW T, RS TOREAERY o —E25E 1 ER SN THEERHRAERM)
DEMA~OBEEMEZF 2.2.64 (TP LT, AFEGRMEIBITIEZ 2 BREBMICE ST 5
AIREMED D DT, EERHKERM THELFMT 7200 3 FIFITKT 2 ARFEOE M
RRER L, &£ 2.2.65, & 2.2.66 [ZHHLT-, TO/RRE, KREEIITLY UG F—XUEED
3EMFTARTAEMAET I LN, FHRIERAERLEEZEZOND,
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#2261 HhHAETHEZEIA-EY

RER :2023F3825H~4A7H (&%)

AEHSR Protected

No. Class Family Common name Scientific name GiIES FLYY | Ro&Y | =&Y | YELy | m—y o [status

1 | Mammalia |Cervidae Barking deer Muntiacus muntjac A7 %3y v LC

2 |Gastropoda |Achatinidae Gain African Snail Lissachatina fulica T7Uh3Av4 v v v

3 |Insecta Acrididae Autumnal Grasshopper | Ajolopus strepens v
T Tettigoniidae Bush cricket Stilpnochlora couloniana v v
T Chlorocyphidae |Black Emperor Aristocypha quadrimaculata v LC

6 |Amphibia Ranidae Sucker frogs Amolops

*IUCN Redlist/ LC: Least Concern

No.1 ‘/F-"f‘ﬂ“/

#AER 1 2023587812~170 (W)
AEHR Protected

No. Class Family Common name Scientific name Nz FLY Y |8 | F=—&Y | YELY | m—y > [status”

1 |Gastropoda Achatinidae Gain African Snail Lissachatina fulica T7Uhv4v4 v
T Helicidae White Garden Snail Theba pisana - v v

3 |Insecta Nymphalidae |Chocolate Pansy Junonia iphita JNEFAER % v
T Tetrigidae Mexican Pygmy Grasshopper | Paratettix mexicanus v v v
T Geometridae |Winter Moth Caterpillar Operophtera sp. - N
T Strphidae Hover Fly Insect Allograpta obliqua N v v

*IUCN Redlist/ LC: Least Concern

Nod 72UhA<A

SN

n Pygmy

H# : JICA

No.2 White Garden Snalil
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#2262 WihAETHEZEINI-IED

FEA :2023%3825A~487H (&)

AEH S Protected
No. Order Family Common name Scientific name FLYY |G| £=KY | YLy | m—Y v [status®
1 |[Asterales Asteraceae Siam weed Chromolaena odorata v -
T Common mugwort Artemisia vulgaris v -
? Mexican devil Ageratina adenophora -
T Hairy fleabane Conyza bonariensis v -
? Falconer's Thistle Cirsum falconeri -
T Crofton weed Ageratina Adenophora v v -
7 |Rosales Cannabaceae Marijuana Cannabis sativa v -
T Urticaceae Nettle Urtica ardens v -
Saxifragales |Crassulaceae Chirstmas kalanchoe Kalanchoe pinnata v -
10 |Malpighiales |Euphorbiaceae |Castor bean Ricinus communis N
11 |Lamiales Lamiaceae Hill glory bower Clerodendrum infortunatum -
12 |Caryophyllales|Polygonaceae Vietnamese coriander Persicaria odorata v -
T Thrumbula Aconogonon molle -
14 |Ericales Primulaceae Wrinkled leaf wild berry Maesa rugosa -
? Symplocaceae |Saphire Berry Symplocos ramosissima LC
(BB DBIA)
1 [Sapindales Meliaceae Chinaberry Melia azedarach v LC
2 |Myrtales Lythraceae Lampatey Duabanga grandiflora v LC
3 |Pinales Pinaceae Chirpine Pinus roxburghii v LC
*|UCN Redlist/ LC: Least Concern
FAER 1 20235F7512~17H (WF)
FAEH R Protected
No. Order Family Common name Scientific name FLUY | Koy | £—&Y | YERY | m—y o [status”
1 |Agaricales Omphalotaceae Spindleshank Gymnopus sp v -
2 |Alismatales Araceae Taro Colocasia esculenta v v -
3 |Asterales Asteraceae Crofton weed Ageratina adenophora v v v -
T Firweed Crassocephalum crepidioides v v -
T Santa Maria Parthenium hysterophorus v v -
T Artemisia myriantha Artemisia myriantha v v -
7 |Boraginales Boraginaceae Gorget ne not Cynoglossum furcatum v -
8 |Caryophyllales |Polygonaceae Knot weed Aconogonon molle v -
9 |Cornales Hydrangeacae Dichora Hydrangea febrifuga v v -
10 |Fabales Fabaceae Tick clover Desmodium sp. v v v -
11 |Lamiales Lamiaceae Hill glory Clerodendron infortunatum v v -
? Hat Plant Holmskioldia sanguinea v v -
13 |Malpighiales Euphorbiaceae Royle Sapium insigne v v -
T Physic nut Jatropha curcas v LC
? Croton Croton bonplandianus v v -
T Astor Ricinus communis v -
17 |Myrtales Lythraceae Colombian weed Cuphea carthagenensis v v -
18 |Ophioglossales |Ophioglossaceae |Fern Pteridophyte Ophioglossum v -
19 |Polypodiales Dryopteridaceae Male fern Dryopteris filix-mas v -
20 |Poales Poaceae Lemon Grass Cymbopogon flexuosus v v -
7 Cyperaceae Carex Carex sp. v v -
22 |Rosales Moraceae Fig Ficus semicordata v LC
? Urticaceae Clearweed Pilea scripta v v -

*IUCN Redlist/ LC: Least Concern

HE : JICA AEH
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%2263 FEDERADS VFEa—IE D AHIRICERT D ATREMED 3H 5514

wR% Protected
No. Class Family Common name Scientific name e FLY V| RO X | F—KY | YEX Y | O—1 > |status*
1|Primates Cercopithecidae |Assamese Macaque Macaca assamensis Ty LEVF— v N N N v NT
2 Capped Langur Trachypithecus pileatus Koy 7w 07— v N N VU
3|Carnivora Canidae Dhole Cuon alpinus = v v v v v EN
|4 Felidae Leopard Cat Prionailurus bengalensis Ry HLv<zxa v v v LC
B Common Leopard Panthera pardus Eav v v v v VU
| g Mustelidae Yellow-throated Martin Martes flavigula FrUyrv v N N v LC
7 Yellow-bellied Weasel Mustela kathiah FNTA LT v v v
I Ursidae Himalayan Black Bear Ursus (Selenarctos) thibetanus |V %/ 7= v N VU
9|Cetartiodactyla [Bovidae Himalayan Goral Naemorhedus goral evs¥Id-35 N N N v NT
j Barking Deer Muntiacus muntjak A FF¥ar v N LC
|11 Cervidae Sambar Deer Rusa unicolor PrN— v v v vu
| 12| Suidae Wild Boar Sus scrofa A/ v v v v v LC
13|Rodentia Rodentia Porcupine Hystrix brachyura wL—YTTIv N v N LC
] _ Orange-bellied Himalayan i - N
14 Sciuridae Dremomys lokriah THNTFFHI R v N v LC
Squirrel
| 15| Black Giant Squirrel Ratufa bicolor JaFFYR v v v NT

*IUCN Redlist/ LC: Least Concern, NT: Near Threatened, VU: Vulnerable, EN: Endangered

HEL : JICA SREH

#2264 FTLYVE, F-FURRADED EELERERM] OFGE~DESH

EELGBRERMOEY

EH~DEEME

F L) UERED

F—51){ERE2

% Hhig

(1) EEBERREES (International FTLYUBNMIBET DI | A | F—FYBEDEIZDONT
Union for Conservation of Nature: Lt sELAREIE X, BBERADA V4
IUCN) Ly FUYRMIZEITS EN. VU, NTIZEZLT 35 Ex—IZ&Y EN. VU. NT

MemElR (Threatened) 1 &&h SEYOEBNERINT ZUTBEDEEDAIREMEAR
% T#MEIRIAZE (CR)I . T#ER WaZIéhb, EELZER SN, EELZBERE
fEIRIBEE (EN) 1 . T#REERIZE ERMTHLAEEELH B THIAEEENH D,
VU) 1 . RU T#EBHEIRTE %,

(NT) | ICE2& T 5% ICE-TE

BERERH

2 BERERV " FEAamEARSN IILLEUTSEIARIZ | x | BEERE. »HEARLN

TWAEICE>TEELGARM &, 7—4 EHEDT— TWATREHERIN TV
BUR—FUNEBRTDHE LY,
INTHY., EELGERM
THHAEEENH D,

(3) BEMEEMEBRY E-EXBENER ZET HEMTEL, X | ZATHERILEL,
THROEBRMICEELGESAKRETZXA
SHERH

4) BOTHEBHBERREVY F=(Z ZET SR, X | AT HREMELEL,
BT EERNED N it

(5) EELEIEOTOERIZEAEL TLY B KR YA AN X | BZHTHERIEEL,

A EEYHHRENHS X
HE : JICASREE

CEE LGN
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£2265 EEGERBMTERERET 2-ODIFHADHEEKE (FLY VR

ERGEBMTERERET 570D
3&H

EEXOFH~DEEMH

(1) TEELBHRERM] (CHEET D&
SHEMSHEDMIE. 25U,
EEROTELTHEICERLTEADR
BEL-53HNTE,

FTLY UAEF, BREREASALERT SEILILAERNICAMEL TLY
BlEND, BAIECALDEICE>TEELERERMTSH
SARENNH DS, LML, FBXROIFHFASERDITERS
BFERAVCREENS AL, EELGBEALRMOIME
OHREICEXRGEDEZEZL-0T BBV EEZILNS,

(2) BEMGHMIZHhIz-> T, KLTFITR
THHAIREOBEARBICHBEE L -
LEEWI &,

IUCND L vy FIJR FIZHEWT
Critically Endangered (CR).

Endangered (EN)IZE2%9 %5,
LLEHEFEOCFHELDRET. £
EAFEITKRAT HIE,

ERROEBY ., AEXEIRFERADOR SN -HETITL
N, TEHFICHRREBEIERSNATOAEGL, =, B
EEHBHAICENEE, REBEEZECHEYOO— FFILIE
RELTVWVEVWEDZETHY., BIMHVEBICHT S &R
WMEEZOND, TD=O, HEICERRIRESLERT H5E
246, IEHRUHAROFBRICEREEAENEIEENE
[CHOFREMIFIES . AERMARBICHEEEZA S LER
WeEEZLND,

(3) EEMEVER)I=2WNT., HEMT
REMLGEMRRVE=2YIHN
KtshdZ &,

TEHFEPRUVHAR. BEPYOBBFRCO—FFILOR
£ZFEHEL. RENBESINIBERIRLELGHRERET 5,

HiE8 : JICA SAEH

$£2266 EEGEBMTERERET H5-HODIFHADEEE (F—FJH)

ERQERBMTERERET 570D
&M

AEXOEH~DEEM

(1) TEELBARERM) ITHEET DL
STHEMBHEDMIE. o TIC,
ERERADTELHEICERTADE
BELELSHNT &,

HF—SYBEBOMEBET it LM OERDRET 2HMETH
Y, #RBEEHEBOEELARERMTHDAREELNH D, LH
L. ABXOIEHFFIERDITEXRSBEERBLBVICEES
nN3Z &, EELEARERDOMIECKEIZEXRLAEDE
BELE09EEFHEVWEEZLOND,

(2) EENLGHERBICHIz>T. LLFIZER

THBREREZEOBEABICHEEZ L -
LIMNI &,
IUCND L vy F1JR FIZE T
Critically Endangered (CR).
Endangered (EN)IZE2% 9 %5,
LLIHBEFEOHELDHSET. &£
EAEICERAT 5,

EROEEY . AZXEIRFEBREADOR W -EETTH
N, TEHFEICRRBEBEIERIA TGN, AEXTEM
BBIZIERMFLHONTADEZELSHY . ERICENITHER
TETHEFYZERETHACLEGNENETHD, TN
&, HEICHRBREENER T H5EICH. TEPFRUHAR
DOHBRICEBABENEIESEREZFICH S THEMFEC. K
BENMERBICHEEZE5Z D LGV EEZ NS,

(B) EERMEUER)I=2WLT, $HERMT
RPMGENERVE=2Y VTN
Kshdl &,

TEHMPRUHAR. BEBVOEBFERCO—FFILOH
AZEREHEL. RENBISNIEERIVETHEERET 5.

HE : JICA REH

c) itz - hE

BRERAOHHED T2 OIERIRIE 2 WA T D Z LISV, (HEORE 2 A L, M2 %2+
DMEENRD D, L, WEGAITERIZHSTZRONAZHFATH Y, MHIENTE 57210
R IR HONEITHEROREZFHH L TWD Z b, HIE~OEEIRENTH DL, £,
HIt2 OREITIEI AR 2 /i 2 &6, i L% oAt A LR WRIARTH 5,
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(c) HRIRE
a) FERMERBER

TV U =X UEE b LEMEICERSE TR, BHEL Lo /RS ST

WRRWZ b, IEERMERBEIIRAE LRV, £, BEPOLHENSELEIC 50 74— b
(7 15m) X ROW ThH Y, FEIIZOHANTITOND Z b, #Hiiz 72 FHHIE O 780
HA LR,

—JF. X=X VG A+ m OO ROW WNIZ, ARFAR L% D 2023 4 6~10 H ORI H
TEEUF(Gewog)lZ & » TE B 0 I dZ S (K2.2.121) , BF3E5E 0 $51% 2023 4F 10 A H
TEMEH STV DA IIMER SR D o T Ay, IEHEXIRZAT 5 FEATCm L TW\Wd iz, LHEIC
BELCITRIAE &+ iR nEmTh D, o, BRE D IFIIARFEO FEFFHAMCH Y |
MEEX DFBHRD MBI,

e A0 Vegetable shed
S\OQ \‘e(}‘\o 7 Q

XO*" 2~
Q Trashigang

S
—

‘¢$‘ .
% *.New bridge
s o

*

Existing bridge

22121 F—FYBEMEICEREIA-HBEFTEY IS

b) AR

[EE 2N EiE 9 5 E > VRO 550 Gewog (Saling, Mongar, Ngatshang, Chaskhar, Drametse)
SOV 3 77 2 I Samkhar T 696 45 2 Xt G247 - 7 EMZEFA (2.2.6 Q) Hiz i) 1Z L,

[7) ECTHZEENTWOLERNT A % FE L HHHIL Saling Gewog T 3 47, Ngatshang
Gewog T 1 MR SN2 DD, Gewog BNZATZEIE KDL HIINE L TUFER T A > %
EE S Te, RFEZITREOHMICHEL KT T HOTIZRNZ &b, AREICXTT 2%
BOREITE ITHETRNEEZDND,

c) DRI RERK

FREMERAIC XX, B ERIZIE Sharschop & FRIXIL D RfE23% < . Saling Tl
Bumthap, Kurtoep 72 & HIRA L THEEDER I N TS (F 2267 , DEREEARIND
RIRITMEZR S N7 2 8D FREORIRICHT DBEIT L SITHRETRVWEZ 2 5N D,
RENZOWTEL, TRTOREENMLEGE L BIE LT,
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EWBEREE
£ 2267 FEDERORKMEA
D zongkhag Mongar Trash gang Total
Gewog Salng Mongar N gatshang C haskhar D rem ise Sam khar

Etnicity
Bum thap 28 2.22%) 1 0.66% ) 29 @17%)
Khengpa 13 (10.32%) 1 111%) 14 2.01%)
Kuribep 28 2.22%) 1 1.11%) 1 0.68% ) 30 @.31%)
Sharschop 44 (34.92%) 87 ©6.67%) 147 ©9.32%) 149 08.68% ) 150 (100.00% )| 31 (100.00% )| 608 ©7.36% )
0thers 13 (10.32%) 1 1.11%) 1 0.66% ) 15 2.16% )
Total 126 (100.00% )] 90 (@100.00%)| 148 (100.00%)| 151 (100.00% )| 150 (100.00% )| 31 (100.00% ) 696 (100.00% )

HiE - JICA SAEH

d) ER - £57%5 EsEE

BB L DN EROAEF TR 226 3) SIICHHO LB THY, BESCKEEXT
ARt E T TTW AR Z W, T AU UG O Saling Gewog O RIZ LAUX, LARTIZ T A Y
UREDHK THIR LZBRICIE, RBOSENC L BECLEERNELZLDZETHD, ¥ —
X U KEDMLTE T 5 Chaskhar Gewog T, MR ERIVIRIEIZH H5GA1TEE TR LT uE
RHRVWVEDOREEICEE T 5 & OF N E L, BRI 2T X 2ERAEDOLEITAEFTR
MR IFIC T 7 AP E BT 6T B2 NS, LHEPICOWTL, LHEICEET & D
FEECIERE B OWTEICE ) BV A, RAOHWENEL H 5,

JKF F
FER~OMERICEIIE, T2) UG, ¥—FUEE b, BREL TOWRIKOF] I
BENRMoTe, T LY UAE FHK) 10km AFIEOHEYE (Thridangbi Chiwog) Tl 50~60 4773

KR ZERRIKE LTHEA LTS LD L THLR, AFEITKEDKTHFLZHI BOT
722D KR A~D BT AE TR,

e)

fy #4273 -H—EX

XGHRERNLIET S PNH-11X (7)) EZEESFAICHESHE O EERBETHLZ b, 16
PITEZNCL D% A7 OfREIL, BEZBEOLZEICKRELSFETL2HDOTHDL, —7.
R Z THIZEE ECiTbn b, —HTH > THBITIEOCHE 217 5 HA1E, £
MOENIGBICKE e BE 52 ZRHEMENRH 5, R THETIX, {EHEIHRO72D1T O fhim 03
PO — BRI T IE DI S 252V 2 E R EES D 72, BITIED O 2 TX
HIEFELS T 52 L0, BRI R~ DO HER A 2 ST 250G NV TH 5.

BE EERDRAE - HIBRIGEFIF DL

RGREROMIT 5 Gewog THT - - (EEHHETIX, BB IMERORIE X IC L 5 MHKAE
DR A —BECBG LT3 Y . AT\ CHEE & (525 0 e MU 72 B S5 Y84 1
5 5 B IAHR TE Do,

)
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h) 1bi&ERE

FTLY UG, X=X UEE S, BEND 1 F v BN SHYEERE R BN 25T iR S e
Mmolz, 72120, 72U UEroH 3 Fr o llZix Gokpula & FEITIL 5 (Kayla/Tsen) AN
EUJ:%DEZ}/LTioD FRBE T LEN INEZRTIBED RSN, ZDH, R
U GO LHFIZ Tz o TE, HTOREENE I CBET 2 LEN D 5,

) =

TV MG, X=X UEE S, HEHORICO DN DBRTHY | RITREZITE > TREINAK
LD T EiER,

)y TvIyv4s—

BRZFEFAEIC LI NL, RENTOERRE, EENA., 2I2=7 4 DAY FBINZET
DHIIT 22122 DLBY THY, WTFNOEHHE THRMEDHERDIZ S NEhroTe, Th
I, FERAI 2 =T A IZBVWTREDOHESHENHERINLTNDLIZEEZRL TS EE X LR
50

—J7 . BUASMRBIT EORFIEIIC BV TIX, 7)) ETIE I ZEOFEME, B
HixE L VEEEZBR LMo )T — X 0 FaEHESE L Tuv%  (National Gender Equality
Policy 2020) ., AFHEIL, KHICF L LB L S E T O TIERWA, ERREGKAD
JICA OV = X —RlEH#tE 5F 2. LHEORERICB W T LA FERIICREH T 250
AR SN D,

READEDRE BEDME

TH

w5 st wisg

7 IN=696

HE : JICA BEM
22122 FEAEROREWCIASA=F1I2EIT2ELDERE

k) FELDHEF

% Gewog ([ZBWT, FEBLOHEFMIZE L THONTBEREE 2.2.68 [Z-7, HIKIZHNT
I FELOHEMMNHERSND L), EEWMESIVMEANRINTND Z NN, T
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1. Pollution

1.1 Air quality

Baseline Monitoring results Standards
Survey date Dry season Rainy season
"March 2023 July 2023 dd/mm/yy

Parameter Namling | Durdari | Namling | Durdari | Namling | Durdari Mixed area | Sensitive area
(6]0] (ppm) BDL BDL BDL BDL 2,000 1,000
NO, (ug/m% | 0.088 0.051 0.116 0.103 80* 30*
S0, (ug/m® | BDL BDL BDL BDL 80 30
PM10  (ug/m® | 2589 | 3573 | 1352 | 22.41 100 75
PM2.5 (ug/m’ | 23.24 17.73 11.06 12.66 60 60
TSPM (ug/md | 34.93 36.44 15.69 30.05 200 100

1. BDL: Below Detectable Limit

2. Standards: Environmental Standards, 2020, National Environment Commission of Bhutan

3. Mixed area means area where residential, commercial or both activities take place

4. Sensitive area means area where sensitive targets are in place like hospitals, schools, sensitive ecosystems

5. Standards with * shows those for Nox

Comments on the monitoring results (Causes of exceeding standards, etc.):

1.2 Water quality

Baseline Monitoring results Standards
Survey date Dry season Rainy season
*March 2023 July 2023 dd/mm/yy
Parameter Namling | Durdari | Namling | Durdari | Namling | Durdari A B C
BOD (mg/L) 1.07 1.22 3.62 2.12 2 5 50
pH 7.34 7.61 7.46 7.51 6.5-8.5] 6.0-9.0 | 6.0-9.0
TSS (mg/L) 2.34 2.19 128.96 67.21 25 100 -
Water temperature (°C) 15.6 22.1 15.9 22.8 - - -
Fecal Coliform (MPN/100mL) 4 6 9 13 50* 5000* | 10000*
Total Coliform (MPN/100mL) 7 9 13 14 20%* 2000* | 5000*

1. Standards: Environmental Standards, 2020, National Environment Commission of Bhutan
2. A: (Very good) Drinking water source without conventional treatment, but after disinfection whenever necessary
3. B: (Good) Drinking water source with conventional treatment

4. C: (Moderate) Used for irrigation, industrial cooling, etc.

Comments on the monitoring results (Causes of exceeding standards, etc.):
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1.3 Noise
Baseline Monitoring Standards
results
Survey date| Dry season Rainy season
"March 2023 July 2023 dd/mm/yy
Namling| Durdari |Namling| Durdari [INamling| Durdari Industrial] - Mixed | Sensitive

area area area
Day time [6 am-10 pm]  (Db)| 54.65 | 56.92 | 56.20 | 58.03 75 65 55
Night time [10 pm-6 am] (Db)| 51.63 | 59.68 | 56.33 | 57.79 65 55 45

1. Standards: Environmental Standards, 2020, National Environment Commission of Bhutan

2. Mixed area means area where residential, commercial or both activities take place

3. Sensitive area means area where sensitive targets are in place like hospitals, schools, sensitive ecosystems

Comments on the monitoring results (Causes of exceeding standards, etc.):

1.4 Waste

Reporting period: from (dd/mm/yy) to (dd/mm/yy)

Source of waste Type of waste *

Method of disposal

Volume/Weight

Construction site

(Bridge: )

Workers’ camp

*Surplus soil/Removed vegetation/Hazardous waste (oil, etc.)/

Organic waste (food residue, etc.) /Non-organic solid waste

2. Natural Environment

Record of encountered wildlife including roadkill

Date Location Species Details of encountering
3. Social Environment
Complaint handling record
Complaint reception Status for solution
Date R Date ]
Complainant Responsible
_________________________________________________________ Ay
Details of Action taken !

complaint
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4. Others
Record of project related accidents including construction and traffic accidents

Date Location Details of accidents including causes

QEINIED|

1. Natural Environment
Record of encountered wildlife including roadkill

Date Location Species Details of encountering

2. Social Environment

Complaint handling record

e

Complaint reception Status for solution
Date T Date . e
Complainant Responsible !
_________________________________________________________ AGENCY ]
Details of Action taken |
complaint

H : JICASEH
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Potential Public Socio-
- Negative Mitigation Participation | Economic and . . Monitoring/
b Envirgnmental Measures and Cultural LG | slEn e Evaluation
Impacts Coordination [Considerations
. Purchase e NA NA e NA e NA e NA e NA e DoST
aggregates/sand
from commercial
aggregate pits.
. Transportation of | ¢ Dust and Maintenance of | ¢ NA e NA e Include | e Bridge e DoST
materials and emission from vehicles, in division,
equipment vehicles Avoidance of project DoST
unnecessary cost
idling,
Prevention of
scattering of soil
in such way as
covering with
sheet after
loading
vehicles.
. Spoil Disposal o Slides of piled Deposit e NA e Protect e Include | e Bridge e DoST
(including materials materials in adjoining in division,
temporary e Damage to suitable properties project DoST
stockpiling of vegetation location cost
material) designated by
DoST,
Place materials
in proper
shape,
Minimize
cutting trees in
the deposit site.
. Bridge e Emission from Maintenance of | ¢ NA e NA e Include | e Bridge e DoST
installation equipment vehicles, in division,
e Construction Restrict project DoST
noise nighttime works, cost
e Accidents Equip safety
while working tools.
at heights
. Slope protection| e Slope failure Avoid slope e NA e Coordinate | e Include | e Bridge e DoST
work on both e Hinder the works during with traffic in division,
sides of bridge highway traffic rainy season, agency project DoST
Notify local cost
government
and
communities
prior to
blocking the
traffic,
Minimize the
blocking period.
. Work Camp o Conflict with Proper siting, e Dzongkhag| e Consider e Include | e Bridge e DoST
Location, locals Prohibit administrat local, in division,
Operation & « Garbage, oil & collecting wild ion and e Culture, use project DoST
Closure, grease animals and local state land, cost
restrictions on pollution plants by people o Comply with
workers e Domestic workers, e Awarenes national
(sanitation, wastewater Provide sanitary| s of labors waste
fuelwopd discharge facilities management
collection, « Damage to including guidelines,
poaching) Vegetation and|  wastewater
wildlife treatment pit,
Segregate solid
waste and
transport to
proposed
disposal site,
Compost
disposal of
organic waste,
Minimize
cutting trees.
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Potential Public Socio-
o Negative Mitigation Participation | Economic and . .. [Monitoring/
LI Envirgnmental Meagsures and Cultural T | S Evaluatiogl
Impacts Coordination |Considerations
7. Explosives & e Fire & Do not store e Contact ¢ NA e Include | ¢ Bridge e Dost
Toxic Waste explosion near surface Ministry of in division,
Management hazard waters, Home project DoST
e Ground & Use plastic Affairs in cost
surface water sheeting under case of
pollution hazardous hazard or
materials, needing
Use Magazine material
to store annihilatio
explosive n.
materials, e Contact
Collect wastes Ministry of
properly and Home
dispose safely. Affairs for
explosive
materials
8. Air and noise e Dust Spraying water | e NA e NA e Include | e Bridge e DoST
management generation by in the project in division,
earth work area, project DoST
e Excessive Conduct cost
noise blasting during
disrupting day times,
livestock and Restricting
wildlife nighttime
works.
9. Safety operation | e Loss of human Safety training | ¢ NA e NA e Include | ¢ Bridge e DoST
life for drivers and in division,
e Loss of workers, project DoST
property Maintenance of cost
vehicles and
equipment,
Traffic sign and
flagman.

HiE8 : JICA SAEH
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Ff - %28 U CYHEO N OR2REL ) L XY, BEASORE L FHRERBICHFEST 5
ZLEEEMET D,

312 [7J)] ERIOEERNRE

(7 E2 D OEFENFIZUT 5 BOBRTEZ ThH-o72b0D, HEERTHOHKICLY T
LAY UBE X —FVIEO 2O Ex bl % 7] EBFEH#EL. ARICEST.
O T2V UME (B ANVE, U AX R ITERE) ORITE X
(BiAE)
® EE :274m
® IFE :327m (1 HfR)
® EFE : g Y —3K
@ T ZUNE (BUHNVE, X T MG EBATEEE) ORI
(BiAE)
® f&EE :19.4m
® IEE :424m (1 HfHR)
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(BiAE)
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® vV M (R HNVE 2T TR ETER) ORTEX

(BikE)

® &K :13.5m

o EE :4.03m (1H#R)
® [BFE : RC-IHMTHG

3.2 ERE#E

3.21 ERRERETR#E
DoST & ik L7, SEEOB LM HNT, LUTFORER AT b %

AE L,

(1) ERREEETE%E
(7] EHNE
DoR 2020: Road Classification and Network Information of Bhutan

e DoR-BTS 342-2021: Road-Geometric Design and Alignment Requirements

AHHEHE
o JHEKHER
(2) SHEERETEE
(7] [EHAAE

e Pavement Design Manual: DoR

3.2.2 EEME
DoST (Z[FE:& (Primary National Highway) @ 2 Bf{b THEZHED TWLH72D, HBEEXREIZDOWT
b2 gL LCE|T 2,
e AKX/ : Primary National Highway

o FREMHEEE : 60km/h (777 L. BZXHIE 20km/h)

P2

Bk L7238V . DoST 23EA% L 7= Road Classification and Network Information of Bhutan 2020 (Z X %
— 5 #1% “Primary National Highway” 1238 &40, [X3.2. 1R & 9 ICHEHIEE % 7.5m

Te) . BRAEKEZ 1L.OmMERT D52 ENBESNL TV D,

('\r
[FH]

|IE
(BH=
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y = £
B REE
e T T i ROW=30M- - = - = — = = = — = = = = = = = = = == =~~~ ===~~~ -
105m
[ T S FormationWidth~ ~ ~ =~ " " " " 7 77~ e
'
im - - Z5m - E:r;n :
hhuuldsfr‘_ _______ Camiageway- ~ ~ ~ =~ T 7 7 - m = 5
, (Type
| : v shall '
] ary with' 1 P4
| ! ! site) ! 1 b
| : : ; ! " Variable back
: : 7 slope ratio (H V)
2 - 4% i 4%
1 4-6%'
B T """"
i . { Pavement Layers depending on site condition Additional 1 m space for debris

x el collection where practicable
; i Shoulder Compacted to >95% of Maximum

Dry Density
Compacted to 95% M.D.D

H 88 : Road Classification and Network Information of Bhutan 2020

X 3.21 EEOIESHERK

3.2.3 EREHEREOE

[ELE OKFHEEIZANR D@ Y 60km/h 2N IEATH 508, FBROFIEICHLIE DR EHEE DR
RN 2B —T NHHEFTTIE, YHEREEIEOE LWVME T 2R AN 2N 5N,
BRI 2 B £ 2 TR RALE TORGHEE 2 20km/h &5,

3.24 HBEEH

R FHFEME L (N DoST & Dihafl B2 FRICRRE LB R 2 £ 3.2.1 1R T, 4 —X VGO
EIEOEFMO—EHEMIZONT, FEFITHE LWHEORKIC LY . RROBEEE 2R TE
ROWEFAD DL, MRELT, B CHELEZEI NL—F— (RAKT 5H) (L=16.5m,
W=2.5m) A > Fob 7] ERICASLZ L& BEL, S OmELZHZE Lz, Ziiio
W, DoST DIRIE %157,
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+3.21 #BEEH
EH BAfE sREtHE k5

1. BREM

REHRE km/h 20

HEEE (BEED) m 75 DoSTEH#IZHEL B
IZEBRTAE % 2.0 mLE

BRRXFHE % 7.0 mE

Kt B E % 8.0 EE
2. E KX

I 20 (HuftiEss) e = 1o
REHEE km/h 40 (A42) DoST H#(Z# L %
HEEE (BEET) m 75 mLE

(1R58) KEIEE m 1.0 Bt

. 0 HjE: 2.0 _

ARSI )BT % B 40 Sl

RRHFHE % 7.0 R X FEl

0 f55MiE: 8.0 s =5 |
Htr DED % & 5.0 DoSTE#IZEL S
= ey &EE: 50.0 _

LA m AFEVH—T: 150 =E

100<ph#RFE <300—0.6
60<HB#RFEE<100—-0.9
HLIghE m 40<BhigFE=<60—1.2 EE

20<MfRFE R <4015
BHERFEE <2015

HER : JICA SREH

3.25 IBRBRETEE

DoST & Wik L7-fE R, MBROBFHEMEICONT, ITOLEERAT I LE2AE L,

(7] [EFREY%E

e SBO001-2015: General Specifications for Bridges

A RHUE

e [RC:5-2015 Standard Specification and Code of Practice for Road Bridge, Section I - General

Features of Design

e [RC:6-2017 Standard Specification and Code of Practice for Road Bridge, Section II Loads and

Load Combinations

e IRC:24-2010 Standard Specification and Code of Practice for Road Bridge, Steel Road Bridges

e JRC:38-1988 Guideline for Design of Horizontal Curves for Highways and Design Tables

e [RC:78-2014 Standard Specification and Code of Practice for Road Bridges, Section VII Foundation

and Substructure

e IRC:112-2020 Code of Practice for Road Bridge, Concrete Road Bridges

3-4



TS E EHNRIZBI S EEEE — SRR E A EEMTE
ERAEHRES

IRC:SP:114-2018 Guidelines for Seismic Design of Road Bridges
AFRAE

o HKIETHE
3.26 EBRIEE

B oBEERE X, 7)) EHEY¥ (DoR 2020: Road Classification and Network Information of
Bhutan) 25V 7.5m &5, —J5, HEIZOWTIE, DoST LW EHENHY . N XU, U e
B, v— U UAEICBREERET D HEtEotz, B, NI FUREE A —Z VBT LT
WD, RGN~ ER D DY | £ DEEOERD /T F G O EE— 57
ROVTHEHEZ L TWD LD LT, FFICHEREDEE N H -7, 72, DoST ([ZF—ZF Uk
SNOBBEOREICHONT HMER L2, SEOREIIANE L ORIEE S, Bk, BEEBE
L. IMNCERET D 2L &9 5, HERBICOWTIE, BITEOTIVENEEE L, EREES
IZHEESE 15m & LTz, 7eds,  TERE L SHE R 2 BHEEHT A (TR ThH, REROH
B CHEREZ 1.5m & LT\,

&322 HEIER

R HEBE
FLY AE HEAE
NGB NG 1.5m
H—51)iE SERE
YER B 1.5m
aO—1) UiE 1.5m

HE : JICASREHE
8700
600 7500 600

CL
£§ 2.00 % 2.00 % i

H# : JICA SAEH
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10000
600 9000 400
1500 _ 1500
CL
2.00 % 2.00 %

i JICARER
®3.23 SENSDEGRREOER RIFUR)

10000
400 9000 600
1500 1500
CL
2.00 Y% 2.00 %

HE - JICA B
3.24 SENMVELRBROES (VEAVE-O—1) UK
3.2.7 FESEH
(1) EfRE
FEfTELL., 7)) EAEMEICHEILL . R 323177 LB THD,

#3.23 HAGKEEERE

gl B ES (KN/md)
i) 77.0
HHaros—+t 24.5
LR MLRbaVHY—F 245
|mGBavy)— b 23.0
EAVRELEL 21.0
T A7 7IL % 225
FN 8.0

Hig2 : SB001-2015
(2) BEEE

WEMEIL. 7)) ERAEICHENL . IRC: 6-2017 D27 T A AfMES LLITZ 7 A T0R fiEA %
BT 5,
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1) YSRXAME

77 A AMEOREEK 3.2.5 M OVF 3.24 1R T,

18.5M MIN 8.30M j.ZOH’ 4L.80M ll.ZO L.BOM 18.5M MIN
% Te T T TTT T
‘_ 1 1 : .
) 5<4}/14. } }
Cad [ [ leval_—aoJ lov_—a) Lo o [ [ levend
| dook | pewy ' ’ | | |
20.00M .10M 3.20m  ].20M 4.30M 35.00M 3.00M | 3.00m MIN 20.00M
2030 {
A\ Yy Yy Y Y \J \J Yy
6.8 27 27 114 114 68 6.8 6.8 6.8 27 27
IRC CLASS "A" TRAIN OF VEHICLES
L‘ 1.800 l
SECTION ON P-P
PLAN
DRIVING VEHICLE
H# - SB001-2015
3.25 9SSR AFRELK
#£3.24 VSAAREHEL A VYOEMERE
TR
WE (Fo) =
BEMAAOERE (mm) EEIE £ 75 A D E (mm)
1.4 250 500
6.8 200 380
2.7 150 200

Hi#8 : SB001-2015

2) #5XT0RHE

7 7 A TOR ff EEOMAARZ[X] 3.2.6 1Z7-7F,
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CLASS 70R (WHEELED) - LONGITUDINAL PORTION

MAXIMUM TYRE PRESSURE = 5.273kg/sq.cm

2.790

MAX. SINGLE
AXLE LOAD

MAX. BOGIE LOAD

2.790
40860 0860 21
0.410 0.410 +— }— 0380 b sed 03250 J | 5949
| T T
seol [ ] (L1 esel [ L1 L1 ssalDII T
SA. 041X 061 SA. 041X 061 SA . 0.23X 051
BA. 0.41 X 0.61 BA. 041 X061 BA.0.23 X 051
N TYPE

'‘M' TYPE

L' TYRE
MINIMUM WHEEL SPACING & TYRE SIZE OF CRITICAL (HEAVIEST) AXLE

WHEEL ARRANGEMENT FOR 70R (WHEELED VEHICLE)

HE - SB001-2015
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