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General Information Sheet

Management office Trongsa Road type/name Primary National Highway No.4
ManagementNo. |T ERO i4 R i F 0 io 7 io Distance from start point 4.54 km from Trongsa |Length on road; 320 m Iatitudeé N 27°2917.5" Iongitudeé E 90°30'37.6"
Inspector i Takeshi KUWANO |Organization) JICA Expert Team Date October/ 7/ 2014

Full veiw photo / Schematic sketch Road slope Mountain side Valley side
Disaster type Rock slope failure Rock slope failure
T Rock slopes' are mainly exposed at 3 p.arts. éRock slopes. are exposed in places. '
cection Overhung/ dip slope/ detached rocks with  :Overhung/ dip slope/ detached rocks with

e ey o AR
‘fﬁl.r ng

SEEEEEERS Lt 2

{Il' .:IU KS a3
4
R
T

20m.

open cracks, which are highly unstable, are
scattered in the outcrops. Roots of trees are
penetrating into the cracks, which broaden
the cracks. The height of the outcrop is 10-

Poor visibility by bad road alignment.

Description | The fallen rocks and rock masses would ;
affect the road traffic. Countermeasure work :
is necessary. i

1open cracks, which are unstable, are

scattered in the outcrops.

iSeveral pitholes and exfoliation of the
iasphalt on the road surface are scattered.
{Erosion of the valley side would be
iexacerbated in the future.

iThough urgent countermeasure is not

necessary, regular inspections are needed.

Year of
occurrence

Judgment

Rank 1B

Rank 2

Location map

e 500
e e T |

Estimated |Rockfall
disaster |minimum: 50-300cm in diameter
volume |maximum:5m *4m * 3m =60m3

§Collapse of the road
iLength: 60m

Proposed

counter- |Cutslope

measures |Length: 15m, 15m, 30m * Height: 10-

(Type, |20m * depth: 2-3m

Quantity)

iReinforcement of the earth retaining
iwalls
iLength: 60m
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Managemnwumw| T | R ‘ 0 | 4 | R \ F | 0 | 0 \ 7 | 0 | Evaluation sheet (rock/debris slope failure) Inspector Takeshi KUWANO
[Causes] (A) Mountain side Organization JICA Expert Team
tem factor category of score check]| score
2z|g |talus slope, 3or more correspondences | /.
g g g clear convex break of slope, 2correspondences | | [Disaster type] [Countermeasure] (B) = (A) +a or (A) X0 v
g S & |eroded toe of slope, 1 correspondences Rock slope / Effectiveness of existing countermeasures point (a) | check
o] © loverhana water catchment slope |77 777 mm s e .
2 overhang, w ater catchment slope no correspondence failure Potential slope failure are prevented enough, or, it is defended enough w hen it is 0
marked Debris slope generated.
5 [susceptible to erosion Y failure P — e e
@ |less strength with w ater a| i ' .tent|a slope failure are considerably prevented, or it is considerably defended w hen 20
» None v [Main check object] itis generated.
=
2 ~ |high density of cracks and a w eak layers, marked v Potential slope failure are partly prevented, or it is partly defended w hen it is
5| S . X - ] Cutslope v o o —10
5 & susceptible to erosion, a little marked generated. How ever, it is not enough for the remaining factors.
= fast w eathering There is no countermeasure, or there is not effective even if countermeasures are not
o Natural slope [ +0 v
5 performed.
2 dip slope of bedding plane
g| o p slopt g p (B)
o 2
§ debris on impermeability bedrock, sum total
% |the upper part is a hard /the toe of slope is [History] (C)
weak. Level of disaster history point |check
There is a history about large fallen rocks and slope failures that w ere 100
Topsoil, detached rock and unsteady rock obstacles to the road traffic after construction of recent measures.
5 There is a history about large fallen rocks and slope failures that gets to the 70 v
’-§ road though there is no obstacle to traffic.
§ Spring w ater There is a history about small fallen rocks and slope failures that did not get 40
£ to the road. (D) =MAX (B,C)
3
@ Score i luati B
” No disaster records 0 core In evaluation ®
Surface condition from cause 0
mainly structure, mainly tree (@) 70 | Score in evaluation (c)
HZ50m from history 70
= Among (B)&(C), large  |(D)=MAX(8,C)
° 2 one. 70
5 Height (H), dip (i) [Overall judgment] [Description]
o

dip

Rank Response

Rock slopes are mainly exposed at 3 parts. Overhung/ dip slope/

Check detached rocks with open cracks, which are highly unstable, are

Anomaly

Surface collapse, small fallen rock, gully, erosion,

piping hole, subsidence, heaving, bending of tree
root, fallen tree, crack, open crack, anomaly of
countermeasure

certain- unclarity
nol

Countermeasure work is
necessary.

scattered in the outcrops. Roots of trees are penetrating into the

v/ cracks, which broaden the cracks. The height of the outcrop is 10-20m.

Poor visibility by bad road alignment.
The fallen rocks and rock masses would affect the road traffic.

sum total

2 |necessary, regular inspections are
needed.

Though urgent countermeasure is not

Countermeasure work is necessary.

Countermeasure work is not
necessary.
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Mangement number

TIR[o]4]L]s]o0]o0]9]0|

[Main body of landslide]

Mountain side

Evaluation sheet (landslide)

Valley side
Both v
[Causes] (A)
category check | score
exist clearly
Ri:tsel':groeist?;:o exist but partial and not clear v
. exist but not clear
ToPig::?grhlcal large and new cracks, steps and subsidence v
Surface small and old cracks, steps and subsidence
anomalies slight deformation
no anomalies
fault, fracture zone
Geological dip slope
structure
undip slope/ no characteristic feature v
metamorphic rock (schist, quartzite, phyliite etc.) v
Main rock sedimentary rock (sandstone, limestone etc.)
Geological formation of |- -
conditions landslide body igneous rock (granite etc.)
quaternary deposit (colluvial deposit etc.)
much springs / much seepage
Hydrological {little springs /iittle seepage v
feature trace of water
no w ater observed
sum total (A)
(maximum points:100)
[History] (B)
category point | score
Existing record obvious 100
(documents or (slight 75 0
Records of patrimony)  fnone @
Landslide Damage on road ; Obvious 60()
facilities and  islight 75 100
houses none 0
sum total (B) 100
(Among aboved scores, large one. )

—»

Inspector Takeshi KUWANO
Organization JICAExpert Team
(C)=MAX(AB)
) ) (A
Score in evaluation from cause 0
) ) ) (B)
Score in evaluation from history
100
(C)=MAX(AB)
Among (B)&(C), large one.
100
[Countermeasure] (D) = (c) + a or (c) x0 [
category point (a)| check
There is no countermeasure +0 v
) No effect +0
Effectiveness of Some ffect 30
countermeasure
High effect x0
(D)
sum total 100
[Overall judgment]
Rank Response Check
1 Countermeasure work is necessary. v
2 Though urgent countermeasure is not necessary, regular
inspections are needed.
3 Countermeasure work is not necessary.

[Description]

The area is an active landslide area (length: 100m, width: 50m, depth: 5m?) due
to excavation at the bottom of the valley side by the construction of hydroelectric
power plant.

Slope failures (2*3*0.5m at the start point, 4*3*0.5m at the middle point,
2*20*0.5m at the end point) at the mountain side are being occurred by the
landslide movement.

There are significant deformations/ cracks/ subsidence by the landslide are
identified on the road. Step with destruction of the ditch on the road is around
20cm at the start point, and more than 100cm at the end point. There is 20cm
step at the road shoulder at the valley side.
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Managementnumber|T‘R|0|4|D‘F|0|1|7|O|

Evaluation sheet (debris flow)

Inspector

Takeshi KUWANO

Organization

JICAExpert Team

K 224 tEAROREEREROH (HE:JICA

[Causes](A)
itme factor category point| score
5 |areas that river bed is 0.50km*ormore @ [Road structure](C)=(B) +a A4 [History] (D)
2 [15°ormorein 0.15km? - 0.50km? 8 10 structure category of score point (a)] score category of score point | check
E watershed area less than 0.15km? 4 [ (10 10m ormore -40 There is a history about debris flow that
‘q:, . 40°0r more @ River w ere obstacles to the road traffic after 90
§ Zteedepes‘[smpe of river 30°-40° T 5] 10 width construction of recent measures.
less than 30° 0 (10) less than 3m +0 There is a hist bout debris f
ere is a history about debris flow
area that slope gradient is _O_qum_?_(.)_r!n_.o_l:? _______________ 8_ — less than 1m or though there is no obstacle to traffic. 40 ‘/
30° or more in watershed [0.08km? - 0.20km? 6 2 No bridge / box culvert
area L T Aapen 2T ToYT N [ I R
less than 0.08km @ (8) Beam
o |2rea that meadow and 0.20km?2 or more 8 height There is no history of debris flow 0
Q |shrub (less than 10m
o ) ) 8
» |height) occupy in - b
‘5 |watershed area less than 0.02km? 0 (8) 5m or more -40 (D) M
>
S |artificial works that cause |certain 5 0 sum fotal (C) 0
g |negative effects none ) ®» (E)=MAX(CD)
& |new crack and/or slope [certain | | 5 0 |Score from (C)
failure in stream none @ " (5) cause "o
traces of large slope  [certain 10 | 0 Score from (D) »
failure in stream none @ " (10) history " 40 ™
total (A 30 [Potencial disaster mode] Among (C)&D), | (E)=MAX(C,D)
sum tota y(56) large one. )
Damage of bridge/culvert
[Description]
Outflow of embankment
Since the locus of the box culvert s different from the bottom
[Countermesure](B) v Debris flood . § of stream, Waterflpwis div_ided into 2 par_ts due to the
sum total of score (A) ebris flooding on the roa v topography. Debris materials are deposited at the bottom of
ltem-category = frremreeemeopeeeeee g them. The volume of the water flow is large so that the
retaining wall is partially destroyed and the asphaltis
[Overall judgment] eroded/exfoliated on the road surface
Eff.ec.t of In case of the flowing of debris from the streams, the debris
existing - Rank Response Check
countermesure |1igh 50 30 10 0 would affect the road. .
enough """"""""""""""" o T Though urgent countermeasure is not necessary, regular
B 1 |Countermeasure work is necessary. inspections are needed.
2 Though urgent countermeasure is not necessary,
regular inspections are needed. 4
3 [Countermeasure work is not necessary.
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ManagementNumber|T|R|0|4|R|F|O|0|3|O|

Photo sheet

Date

October/ 6/ 2014

Full view of the slope at start point

Full view of the valley side at start point

Full view of the valley side at middle point

Close veiw of detached rocks at start point

Close veiw of water flow on the rock

Close veiw of overhung rocks at end point

225 ABRMERE - TUHMERR-HIXVOEEROH (HHE:JICARER)

\
&

MAUN£ )LL)

=

NGTAOLBEACL— LY 2 H R ERHE

BSEWIE4{-4)OAO

A M=t GBS LT RS

ERTAHH RS ERW
BESEUFEWHE

BER&—C

B HARE Y F L TOE



6-¢

ManagementNumber‘T‘R‘O‘A‘D‘F‘O‘l‘s‘o‘

Photo sheet

Date October/ 13/ 2014

Full view of the stream

Close view of the inlet

Clearance between road and the debris from start side

Full view of the valley side

Close view of the outlet

Clearance between road and the debris from end side
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PERIRE) | A=V 7, HERERAE S L7z,

SEMPAT, HIPHFE (P TIHG) THT ) SRS A IRICK LT, T
AT R (RROTE, W KNI 2) &85 1ol 9ok LT B0
AR B 18 LT HRIE, —IRIOICHT ~ 0 KPR ORGHCRI Sn 5, BHHT & 0B
[T, 2085 ATELEOMHETOFMIZHN T, SIS DA — L CORPETO
Wik DR - MR - ML A D CEBEE LT, RFEIEHB SN 5, ZOTDIREA
PED B THATRERDS . MO QLI K & < BT 5 2 & LR %

AKFny =7 b TEMLCHEER L, LTOEY Th o,

WE (h—=F VAT —va v Ch) HE)
WERERAL (FRPEI R
R—U 7t (275 SAEEE AR
TERER CGRAZE TOLERUBI ORI, %R E K 72 & O HialE)

YV V V V

INHORRELLT D2 A N CTHEME LT,

B K 1: Thumang CIiff it < OIERRA T OCHUER A EE 4 BRI E O 23R 0E)
el

4 K 2 : Bangla Pokt #i[XDHIg~~ 0 Hi (M9~ 0 A2 RIAITE /2B E)
& 3.6.1 BMAE—FE (L JICAREH)
REIEB Y4k .
KIEH | /MEHE HA M H4 F2 "
5Fr Thumang Cliff Bangla Pokt
e IEEAE 200m*200m 200m*300m BERIHEFES
i IKEER & 3 sections 1 section HEEZSR
MIRIEE BE 4 SRR 200m*3sections 300m*1section FIN—IVEEER
- 3 bores (BH-1,2,3) | 2 bores (BH-4,5)
Ky y | TTER 60m,60m,50m 25m,25m
FHEE AR Every 1m Every 1m
. . BE. 8K, FES . RIEBHERR.
LHER | MEER | G omae BN, CANERA)

T4 b1 Tk, A=V UV FHERER R REE R A2 RE T2 &, fHE EE Tk
DK 10m FREE F TIE IR £ © NP W REHEREY 235 L, LR TREYED
R ZZ T T WIER A DS RO R ER 2 BB R 0T 5, BUROE R M E
T HENE P TR, REHREYSCRUL OB % 52 ) 7o RTS8 3R 30m FE AL F CoAi
T 5 EMREINT, B, A=V IFRAEICBT D a2 7EREEIFORRSIIED 20>
776

ZO XS IHERRE R, BROMRER L OB T, REHBWNICEET D
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J—4VHE B S hERYATARIE
ERMEEETRLA—TSUREIOC IS+ XA IVINIVNAYYY 0-0" )
(Z74FILKR=F) OYO{Vi-tyathk R &4t
AN D ERHZIM 2 B2, M KPERR TS0/ FKBERR T, Iz CoE & o & J5 114}
DIREHIENLEEND,

3.6.1 /b1 OMEMER (HE:JICARER)

YA b2 TE A=V TIHERR &R R REe T 5 & KENHK 5m ik
FEE T3~ RIS L. BURTHERA s DERER DM T 5, ZO¥A T
FTHTB AL AE < SrBE N7 Eb A B, oMY I (RIS O LLig kR HE
B) b LA MR THREBUC DT> THBL T LTV D, ZOREEEAD L,
M RO IFEBOKY TII RN EEZ BN D,

ORI EREEEZIT, BROMFERE OB A TIL, T A— U FTERIC
FEAET DM A RIS, RIMAKER T2 FTETHZENLEEND,
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3.7 s R AT

371 BHEEHETALLEREROER

B 7y s b TEFHBEZEMESRER 7 r =27 M) (2015 4F 2 A ~2017 4
9 H) TiE., 7 —& EEEHHIE 9,870 km? & %4 & L CHIFERIVER S L OV &R #ifg % 5
WZL7eA Y 74 b~y 7TORENRED TR, #iEXKT —# 132017 9 AtHE T
IR RE L 725 (72 Lotk o &) . £7-. CGISC (Center of GIS
Co-ordination) DiE®EhZE L T, KD GIS T — X WM OLEFN ZITo TCWBR Y, I
B, T—% ENCRT D HXEHENEA TV D,

TZTARTm Y27 T, BEFORET — 4% & AW TC BT 2 945 L, DoR T
fiii L TV DT OEEHIE B L OVE ol (B, SHilis%) e LcEKEEX
DYERL (MER 1:10,000) 21772, BEEEEKERGRIT, FRELOT—% VEANOEE
EE VY (Asian Highway (AH) % O Primary National Highway (PNH) ) & L7-, B
BVERLHPH IR 7,158 km* TH Y . 7 —4 V2 HICBIT 5 18WRETH 5D, FRICENT
VERR U721 B IR FE I O HiPH % 4 3.7.11T "7,

3.7.1 10,000 7 1 ERRERERLERE (HE:JICA SAEM)
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J—4VHE M St HhBRYATLARL S

BERMEEEYRA—TSURETOS IV + BRX ATV NAYYY 0N

(Z7ALFILLE—F) OYO{Vh-tyathiket &4t
TrongsaRIZHITHEERYET—2 10,0007 M 1: & #&E E (Section 2)

3.7.2 EWEREG (L JICAHREM)

R U7 AL ERRIC B9 D /E2E1E. QGIS % W T DoR #ERFE LRI S (% L T
Fre e Taz e hb—=27 (OJT: On-the-Job-Training) JZ="C3fi L7, DoR Tl
GIS EUEDRENEE L THT, V—F 7/ N —7 124055, MFRbLEDTIRE
EEICHLTOIT #2175 Z L3 LW &0 s, EEARMEREIZ OV TIE DoR AR ICH)
B4 5348 Lz, MEEBICAHTB T2V =% 7 7 L—7 A L 3— (21, GIS Hili°
M VERZICRE T 5 2 —%BAfE L. DoR N TOFHROILA L L OREN M Ea2 X -7,
Flo, uY s METHIZEBWTS DoR IEE D B O FHi#lo HIXIERC BT 23 pTRE 72 K
T, 2.6 THRARTWA MBS~ = 2 T /L Z2/ER L., A L=,
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J—42HE A S HhERYATARIE
ERMEEEYRA—TSUAE IO/ b HX SISV 0= )
(774 FILLKR—F) OYO{Vi-Fyathikt 1t
OJTIZKBIEFKR T2 F—DHF (Thimphu)
E2F—0HF (Trongsa) ERL-ERERICEAYT 5HE

3.7.2

X 3.7.3 GIS £fffIcBid 2 ffifEs (H#:JICARAEH)

BERbIC LS EHT

JNFAPHIC B DIE LN E A B & LTcGE., —EORELFf o ctifET —2 & L
T PRISM (Panchromatic Remote-sensing Instrument for Stereo Mapping) -DSM (Digital Surface
Model) # L < % SRTM (Shuttle Radar Topography Mission) XA M7 —4% Th b, T
VShDOFEE LT, fERENDOFERIEZ HWT, /IR I 2 5T
MOVERIZEET 2 OJT B L OWHE ZBIR%ENM Lz, TEMILICEAL T, 7ury=2 Fn
SEADXIEY 7 b (Agisoft £ PhotoScan) % ffk5- L 7=,

PhotoScan (Z & 2 HIEMENT X, &REEE 72 fif AT 23 FTRE e — 5 C, #PHIZ/ N TH D |
MT2arBa—2DAXy 7126 XODBTRFMZET 5, 207, @HhEE L
TiE, IREZRFEFIZI T D @R EOHIEROAF, b L IR T — 2 BSE (3
HMTOEERE) ICX2BUROEEZ BN ET G618 Z L, LoT, A7y =/ b
TH, T ROFEEOFREENRESNOIRmAERSRE L, T X0 B3 ELZEOS
EERE LTIRATE D X ) IR E 1T - 72,
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(F7A4FILLE—F) OYO{Y5-1yatr X &1t

3.74 HET—20ENNILALE (2K : SRTM, &5 :PhotoScan) (H8i:JICA SAZEE)
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3.8 T—=R3UNZHBTH10750%

3.8.1

NHBE-FEE ERB(MoWHS) DHEMBEIE
a. MOWHSERM. D

T =& %, 1960 AR LV ERCBRER GO A 7 TR EH#ED TEB Y. MoWHS

OHIH THDH T —F L =T U7 « —E AN 1961 TR S LT,

% 3.8.1 MOWHS BIZIZHABEER (HE:MoWHS)

iic] 53 =y
19614 T—R TS F Yoy - H—EREI, AV T5%EH,
19664 T—B-IToOZF7Yo5 - H—ERAN, AHEEXF (Public Works

Department (PWD)) [CE&FFEE S, BIFKEA (Ministry of Development)
DTFICHRE S NT=,

19994 A TR

20034 NHEE - FEE (MoWHS) &L

b. MoWHSD#HARX]

MOWHS (%, 3 2O GERFE. & - = v=7V /¥ —E X /{EOVEE
J&) & FDOMOFENG D,

| | I [ I
MEBEEI=VE | | CTH—ER AER wH-REHR BEI RS

HHEAFK-ToO=

BiaH EER P e EBB IR
I [ I
BEES HBHEER EER BER
| [
[ Jovzor | [ wAsEm |

3.8.1 MoWHS #f#8& (Hi#:MoWHS)

c. MoWHSO#4E|

MoWHS D&, KEHSEREICE > THEHTE 24 v 7 728 HT52 L TH D,
AT TEBHETHILICLY . AxDEERZEHEELWE L, EORRBIZHERT 5,

3-33



MILITEGE A BB s ERfERR S
J—4VHE B S hERYATARIE
ERMEEETRLA—TSUREIOC IS+ XA IVINIVNAYYY 0-0" )

(Z74FILKR=F) OYO{Vi-tyathk R &4t

3.8.2

d. MOWHSD X2 %%

MOWHS D ER3EHIE, A > 7 T BHEDBOR e OFHENZZOMBI OflE . A ERK, &
REBOHEE, FHEETH D,

EI% ) (DoR) DR EIE
a. DORFXMNDE =

7 — 4 %, 1959 H(Z Phuntsholing * Thimphu f{DER D 7 — € U 7 1 A& % Fhi
LTL)EE WEEHEMICDT > GERBIR 2D TE 72, YL HITALFEFE
ST, ERHICAE S, BIEIL MOWHS OHICHREK STV 5,

b. DoRDALE|

DoR | EEOERR., WRAOHERFEHZ2ITo T\ D, 72, BREICAERE L7 EK
R é‘fﬁ&)éf_&)\ AR - HEFFEE T EOWEIZIE D TS

c. DoRDHEMREX

DoR |, itk MEFFEERR, BN OBERD 4 SOMN G SL-> TN D,

EBBBE
[
| [ [ |
wate || wpame || P || 2R |
T Emeseman| || EmmmEse mE
I || e s - || s s ame
AP i P =
| T 1 e — =5y —1  impumm

3.8.2 DoR #H##E (HH#:MoWHS)

BRDERFEG L HEREDOANBIZLU T DO LEEBY,
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(Z74FILKR=F)

ERmERA S

HRA S HhERYATARI
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F 3.8.2 FHEHELEMEL (HH:MoWHS)

27 TR B RWEM (L)
i B -
A B R HIE

BE OB O 1 i 1
grEEE | HEEE 5
075 S T D T 4B
. SHERR B RDRE
B o5 AR D £ HIE !
ERORE - B - T EE
] BEOERORSEE 6

WAEBHRDOEBXIE

d. GIS

A7 Yz PORRIZIY | GIS OEZEMEA DoR 1278 S v, BEHANH 1473 GIS
DHEBEAT> TV D, Gewog MK DT ¥ & ALK, FH 5 HE % i Rl R4 1R 3

HHITND,

e. DORIZX§ BN D DXEE

BAE, 7= BV THEKEEESREZT > TV LHDIE, AVrY=7 hOAT
b5, MERCEFERIL, ERERCERURZTLICSEEL TN,
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J—4VHE
ERHNEEEIRAI—TSVAE A s+
(Z74FILKR=F)

ERmERA S

HRA S HhERYATARI
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OYO{Vs-tyatitk K &4t

3.9

391

T4 EICH 5 ERM I EE
DORIZHITHERMBFEERER

DoR |
BHICHOWTIL, B

D& 5 DOR MG HEHTD A X v 73T T 5,

IR DIEBHERFE B 1T AE ORMERFE RS EITIT - T D, R OHERS

FERNFHY CTH D, EBEOHGICBIT AEEICO W T, ERIZ9

DoR i*4W%fL%ﬁWV( T VENDIZE AV ET R TOEKZEREL TV 5,
7 391 [EKFENIC X DIER B E, Fio, £ 3.9.2 [TEKMENNIC X D EKIER OHE
Ba T,
#* 3.91 EREHNICKILIER (20155 6 A) (H8 : MOWHS)
JERRTE R BB (km) ZE (%)
Expressway 6.20 0.06
Primary National Highway 1,974.64 17.66
Secondary National Highway 584.47 5.23
Dzongkhag Roads 1,504.32 13.46
Urban Road 396.78 3.55
Farm Road 5,240.32 46.88
Forest Road 684 .51 6.12
Access Road 674.65 6.04
Power Tiller Track 111.10 0.99
A&t 11,176.99 100.00
* 392 EREAICIHERERDHER (HH : MOWHS)
Express Primary | Secondary Dzongkha Urban Farm Forest Access
& p National National gKnag Other &t
way Highway Highway Roads Road Road Road Road
2004 — 1577.20 459.00 1213.21 117.42 | 24427 | 542.60 Nil Nil 4153.70
2005 — 1571.00 459.00 1278.26 125.11 | 388.54 | 570.60 Nil Nil 4392.50
2006 — 1556.00 510.95 1246.91 130.22 | 525.85 | 574.80 Nil Nil 4544.73
2007 6.2 1628.1 481.2 818.2 161.3 1012.3 | 559.6 534.7 148.1 4946.6
2008 6.2 1621.1 482.0 820.7 163.0 10456 | 528.9 554.2 140.8 5362.4
2009 6.2 1696.79 490.65 883.36 206.64 | 1395.62 | 536.80 | 562.64 | 203.60 | 5982.31
2010 6.2 1753.83 505.59 1066.09 295.00 | 1980.26 | 583.39 580.57 149.20 6920.13
2011 6.2 1757.19 516.35 1107.50 304.87 | 3236.41 | 630.75 | 619.87 | 134.90 | 8314.04
2012 6.2 1768.65 521.18 1050.94 326.91 | 4380.93 | 667.25 | 634.50 | 134.90 | 9491.47
2013 6.2 1860.12 578.26 1178.29 349.67 | 5255.19 | 667.25 | 563.18 | 120.10 | 10578.26
2014 6.2 1860.12 578.26 1178.29 349.67 | 5255.19 | 667.25 | 563.18 | 120.10 | 10578.26
_ 2015 | 62 | 197464 | 58447 | 150432 | 396.78 | 524032 | 68451 | 67465 | 111.10 | 11176.99
a. MERFEEER

H 5 e 45 PR 513 2005 4R 1296 1T S 417= TRoad Maintenance Manual] ** Jz TX, 2006 4
\Z1ERK &+ 7= TCost Estimate for Routine Maintenance of Roads under the Divisions for
2006-2007 for Administrative Approval and Financial Sanction] ** % 5CIZ TN T\ 5, 7277
U, BHAASBRIT R EERICE T TV,
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VE

ERHMESEYRAZI—TSVAEIAS Y
(Z7AFILAE=H)

ERmERA S

HRA S HhERYATARI
XS IVINAYVAYYS BN )
OYO1Uh-tyatik X &4t

b. #1757 BEET OAREX

DOR (ZI1X 9 DM G FEZEF A H YV . K HIIFEHFTIZIX, Chief engineer (CE) % ZE5HIC,
5 4 F£ % @ Executive engineer (EE) % 721 Assistant engineer (AE) 7335V .4 EE £7-1% AE

@D FIZ 3~5 4 @ junior engineer (JE) 23FTIE L T\ 5,

c. TH

DoR X MOWHS & HIZ T 2 AICMBE ~THEZ 2R L, 6 AIZIZNE AR
NbH, 7—H U ORFHEEITT ANSE 6 HEFTL>Tuh, DoR OAERIFHEIZOW

TR,

% 3.9.3 DoOR DEMFHE (H# : MoWHS)
(B7A Nu)
%g]pqg 2013.7- 2014.6 2014.7- 2015.6 2015.7- 2016.6
ERTHE ERTHE ERFH ERFE ERTHE
EHE
1 ERER - 4 - = 3,524.905 | 3,480.445 4,256.14 2,222.41 4,753.375
2 1BRE 338.74 309.30 243.00 213.43 213.525
3 ERMERIEEE 823.08 843.78 570.89 365.29 530.799
EHES
1 EREDR GEFED) 20.000 107.590 0.000 9.999 -
2 HBEIE 1.400 8.199 74.786 0 -
3 1BRE 1.24 10.84 18.60 11.24 -
&8 3,184.746 | 3,320.292 3,321.509 1,941.571 | 5,668.729
392 ERMBFEEEORE
a. MERFEERAH]

DoR AE DB NIFF IR O TWD I, HGEHEFTOME ORENIM L2130 |
TERZ D TEL LT HRERD D,

BUE DoR (2B W TP RYIOMEFFE B P REHE ORE I TOA T2, L7ei»> T,
ARITH R OMERE PP RFH I O K E N ORI T — # N — RS  EEHMERE P
DEMNEETH S,

b. EBEERE

ERHIE 2 B DB, Wi - R R MO e OB E RS S
LM MRS ET TIRET 5 & Th D,

c. MFEHEBROHEELAR

AVTFUAR =2 T IIVONFITIEH THY . £EEIIEH SN TE LB
LTCW5, B TIIEEEITEADORBRIZESHTIEE L TWD, B, Bmak -
BEHICETIARITITE A CTH I TV,

HEEBICIW T, RO s - #ERFE P A2 EUIC A N Tnen, E7oRmE
AAER & FATIZBS <72 D D SR PRIRIMERFE B3 2 <AThh Thauy,
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d FH

BN TRORENEECTH D, 77— % VEBIFICHESEHETYRO AL 0 281
L, EBEAN-AOREZ T TIIBUS O Y EZ OBEZS 5 ONREE LW, BELT
BHEINTLEY, LoT, X0EEEOHDRNHIAE T 57-0120%, EECK S
o THREREZ DN DT K RTHRERLY , ZO7DIliE, HHz —TEHE T
DT — B RX—=ZADEENHEDB I T D D,
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J—45 VE BRI ATARIS

EEMEEEIRAS—TSVRETACS LT b B KA 10 )

(F7A4FILLE—F) OYO{Y5-1yatr X &1t
CHEREN|

*1 MR EBRER 7 — BERBESROFSIE (W - 55%) | 2007

*2  Ministry of Works and Human Settlement, Road Maintenance Manual, First Edition,
June 2005

*3  Ministry of Works and Human Settlement, Cost Estimate for Routine Maintenance of
Roads under the Divisions for 2006-2007 for Administrative Approval and Financial
Sanction, 2006
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4 SEHILTER

4.1 ERMEXLTEROST

411

DoR i 13+ 7B iR K EXI R - HEORERZ Ffo TV RN Z Ln | EEER
I K E DO fEREFAT 21T - 72 9 2 CHEMU 2R TIEEZRET 52 LIRS TIERV, H
A THFEAA SN TV A EIL, EEMICAEEZMNE « BE L T 20 ofhm
DfERRE % I IS T 2 2 LD, 7 — X OEEAE K EFE B O THRIH
THZENREFE LV, mHET, SRR RICE SN TERIN TR, k5
X DR E K E DR A KR LT\ 5,

K7yl bTlk, 7—X o OEEREREOGRELZ., 2L EFRITO—FT
o HEEAV BRI K DIENTIC L0 M L 7=, fi#ATIZ & 72 > TIX JICA FAAH S B DBl 5
SR TCERR L2 R ERAE R 2 U -, BB CEG O RS S, DoR OE B4 & Bl
IIEH SN B,

BRES DA X

R SCE OBIRNL, MBS, HEMRR, KBRS SRk 4 B R T — 2 3k
IZHEBE-> T, EWVCEBELDH > T D, SELBEREHRNT O —HTH 5 BB HR T,
ZD &) BREHETHE G S TWEINT — 2 ORI TR0 O BEAS VR T 5 2 i
TELFETHY ., ALK E AAEBORBEIC L > TIE~IVEE TO 4 DI2nES
b,

Qualitative ﬂata

®Topography .

®Geology W Contributory factor
®| andslide history W Gontribution

® .. .etc

\_/_

Quantitative data J_J
0.

R
QUANTIFICATION THEORY ]

B Prediction

Method of calculating contributory factors and
their contribution to complex data

411 BECERKLIEITEAA—D (K JICAHER)

A7va vz hTiE, JICA FAR & DoR £ 23 71 L C 450 fEFTLL Lo B S8R 12
) UTCIHEBEEE SS A I e L, 2 DfERIEE 7 > 7 1~3 120 Lz GEIZ 35 =5 H)
ZD 37T EREALBROMAT DT> D HINEE L L, JICA FHA & DoR HAlT & 23ME
LT ZEERAER O (Mg, HE, KB, KERERSE) Z2aEke L,
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WA ATBUE ARG NS EEME#RX S
T—4 UE B ERVATARIE
EBRMEEEYR4—TSURAREIOC Y b+ BRARATIIVINAANIYY B-1 I
(Z7A4FILLEKR—F) OYO{Vi-tyatiE X 4t
ltem factor category of score check|score
Z|g |talus slope, 3or more correspondences |
§ 2§ |clear convex break of slope, 2 correspondences
S| T R A ]
g 3 & |eroded toe of slope , 1 correspondences v
e|© overhang, w ater catchment slope nocorrespondence """""""""""""
ble t . marked
= |susceptible to erosion STy I
o
@ |less strength with w ater a Ilttlemarked .................................
P None v
2| . |high density of cracks and a weak layers, |marked |
g é susceptible to erosion, a little marked v
% fast w eathering None T
) ' ) It corresponds.
% dip slope of bedding plane I
8 g None 4
o 2
g debris on impermeability bedrock, marked ]
@ |the upper part is a hard /the toe of slopeis |a little marked
weak. None v
instability
Topsoil, detached rock and unsteady rock a little unstable v
5 stability
§ notable spring w aster
§ Spring w ater seepageé b
g none v
2] bare land w ith minor vagetation
Surface condition intermediate (bare-grass-tree) v
mainly structure, mainly tree
H=50m
=
=)
[}
g <
ks Height (H), dip (i)
o
=3
©
..|Surface collapse, small fallen rock, gully, erosion, 2 ormore comespondences-clarity |
& [piping hole, subsidence, heaving, bending of tree ~ |certain-unclarty | v
2 |root, fallen tree, crack, open crack, anomaly of none
<|countermeasure [T eiresressesscsocelseese
(A)
sum total
v SH PR IR % _haEa EES . s
M 4.1.2 BRAEZBMELTRAV-REEREROH (HE:JICARER)
412 RBIRESMOESR

a. A7 Y —Ra7 L{RMEBERE

BEAHBIC L DT ORRNOELNDZ AT IV —RaT Lid, £ 73Y —D%
HEZRTHRETHY . HIWERICESEEEL 5500 ThD, T7hbb, 473
— AT PREVEERIEEOMLRENE 720, IV EBREITIKLS 72d &
25 (X 413) . ZNHOFTICE Y, FER (Mg, WE, $EBER L) BEOR
. BRSEOMGREICHE L 52 CWA 0 E EEMICTH«5 2 N TE 5,

BTATLONT Y =LV L RMEERKAERALLIORT, A7 —L P34
TATLANTOHT A =227 O KEELERMEDETH Y, BRER~OTFLEL
BEEMIORIETH L, bbb, 37TV —L U IUNRKREWVWT AT A%, BRIEED
THNCKRELS BEE 5252 L1205, EWRMABEGREDL BERIZHT 28747 A
DHEGEAZRIZITH Y, TN 10125 1EE, BB A~DHEGENE N E W
2D
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-10.0 -5.0 0.0 50 100 150
3 | — 1
T 1 !
1 1
8" — 2
- 1|
i | '
 E— 1
Fh - &8 p 2
— 3
) | e— 1
Bk [ 2
A 1
iﬂﬁ | — 2
 E— 1
2
5 | — 3
4
1 1
S B 2
s | 2
1 1
BE = 2
| — 3
I wE WRRR WiE 2%
g §ﬁi&§u§:§§Mm = BR Eﬂg’s NER- AU
Ik EopmE, AkoE RERUF B s E:' sﬁfl :-,\t:;,/w,
N P el # B BROR| A e oy
N e o | aremos | TRELES I
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et | T [ R [0 | 1 [ R|F]o]o]1]0] Evaluation sheet (rock slope failure) Inspector Takeshi KUWANO
[Causes] (A) Mountain side Organization JICAExpert Team
ltem factor category of score Point | score
2o |talus slope 3 or more correspondences 10
Q ! -
§ % g clear convex break of slope, [Disaster type] [Countermeasure] (B) = (A) +a or (A) x0 v
g E & |eroded toe of slope , Rock slope Effectiveness of existing countermeasures point (a) [ check
2 overhang, waler caichment slope failure Potential slope failure are prevented enough, or, it is defended enough w hen it is X0
. ) Debris slope generated.
3 [pusceptble o erosion failure Potential slope fail iderabl ted, or it i iderably defended w h
® |less strength with w ater Po ential slope failure are considerably prevented, or it is considerably defended w hen —20
@ [Main check object] it is generated.
£ ~ |high density of cracks and a w eak layers, Potential slope failure are partly prevented, or it is partly defended w hen it is
T S ) . Cutslope o - —-10
5 2 susceptible to erosion, generated. How ever, it is not enough for the remaining factors.
i(\: fast w eathering There is no countermeasure, or there is not effective even if countermeasures are not
ks] Natural slope +0
2 dip sl £ bedding b * performed.
S g ip slope of bedding plane ®
Q| =
5 debris on impermeability bedrock, * sum total
@ |the upper part is a hard /the toe of slope is [History] (C)
weak. Level of disaster history point |check
There is a history about large fallen rocks and slope failures that w ere
; . . 100
Topsoil, detached rock and unsteady rock obstacles to the road traffic after construction of recent measures.
5 There is a history about large fallen rocks and slope failures that gets to the 70
§ road though there is no obstacle to traffic.
§ Spring w ater There is a history about small fallen rocks and slope failures that did not get 40
.g to the road. (D) =MAX (B,C)
3
? Score in evaluation B
- No disaster records 0 n evaluall ®
Surface condition fromcause 0
©) _|Score in evaluation (c)
"from history 0
Among (B)&(C), large |(D)=MAX(B,C)
o one. 0
“é Height (H), dip (i) [Overall judgment] [Description]
o
Rank Response Check|
i<45° T _
- 5 Countermeasure work is
| Surface collapse, small fallen rock, gully, erosion, ?_?_r_[f._‘_o_’_‘f_??_’f?__sf?_f]‘_jf[‘_C_?_S_'_C_'_a]['_‘_Y_ _________ 1 necessary.
g piping hole, subsidence, heaving, bending of tree CEI’taIH'UI"IE:.laI'Ity 5
§ root, fallen tree, crack, open crack, anomaly of none 2 Though urgent countermeasure is not
countermeasure 2 |necessary, regular inspections are v
(A) needed.
sum total
0 Countermeasure work is not

% : No score

necessary.
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mwmwww|T ‘R |0 |1| R| F| 0| 0‘1 |0 | Evaluation sheet (debris slope failure) Ins pector Takeshi KUWANO
[Causes] (A) Mountain side Organization JICAExpert Team
ltem factor category of score Point | score
Z|g |[talus slope, 3or more correspondences | | 6_
B] & 5 [clear convex break of siape. 2corespondences .l 5 [Disaster type] [Countermeasure] (B) = (A) +a or (A) x0 i
g E & |eroded toe of slope , 1correspondences | 3 Rock slope Effectiveness of existing countermeasures point (a) [ check
i) overhang, w ater catchment slope no correspondence 2 failure Potential slope failure are prevented enough, or, it is defended enough w hen it is %0
) ) marked 12 Debris slope generated.
3 |susceptible to erosion altte marked | - 17 failure Potential slope fail iderabl d, or it i iderably defended w h
@ |less strength with w ater altte marked | 4] : .tentla slope failure are considerably prevented, or it is considerably defended w hen —20
@ None 0 [Main check object] it is generated.
=
2| . |high density of cracks and a w eak layers, marked ) - * Cutslope Potential slope failure are partly prevented, or it is partly defended w hen it is 10
g 8 susceptible to erosion, a little marked P generated. How ever, it is not enough for the remaining factors.
o @ fast s T I
= ast w eathering None - There is no countermeasure, or there is not effective even if countermeasures are not
o Natural slope +0
g dip slope of bedding plane X corresponds: 2 performed
) ip slope of bedding plane e e e
S g P siop ap None 2 (B)
o] 2
3 |debris on impermeability bedrock, marked ] | % sumtotal
» [the upper part is a hard /the toe of slope is |a little marked - [History] (C)
weak. None - Level of disaster history point |check
instability ) ) ) 8 There is a history about large fallen rocks and slope failures that w ere 100
Topsoil, detached rock and unsteady rock a little unstable 3 obstacles to the road traffic after construction of recent measures.
5 stability 0 There is a history about large fallen rocks and slope failures that gets to the 70
§ notable spring w aster 8 road though there is no obstacle to traffic.
3 Spring w ater seepage 7 There is a history about small fallen rocks and slope failures that did not get 40
[$]
8 none 2 to the road. (D) =MAX (B,C)
@ bare land w ith minor vagetation 3 . Score in evaluation (B)
. -omnoee s Somreesreesesooseioasisionoos No disaster records 0
Surface condition intermediate (bare- grass-tree) fromcause 0
mainly structure, mainly tree (C) .| Score in evaluation (c)
"|from history 0
g Among (B)&(C), large  |(D)=MAX(B,C)
o 2 one. 0
) Height (H), dip (i) [Overall judgment] [Description]
o
a Rank Response Check|
©
- o Countermeasure work is
>.|Surface collapse, small fallen rock, gully, erosion, 2or ’T‘Ofe CO"e'SPO”de"‘:eS'C'a”‘V 1 hecessary.
g piping hole, subsidence, heaving, bending of tree  |certain- unclarity
&
g root, fallen tree, crack, open crack, anomaly of nol Though urgent countermeasure is not
countermeasure 2 |necessary, regular inspections are v
(A) needed.
sum total .
0 3 Countermeasure work is not
necessary.
+ : No score |
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Mangement number

TER OE1IREFEO}OE1§O|

[Main body of landslide]

Mountain side

Evaluation sheet (landslide)

Valley side
Both
[Causes] (A)
category Point | score
exist clearly 10
Rﬁf;gsg;g? exist but partial and not clear 9
) exist but not clear 6
Topc;g;etié)rhmal large and new cracks, steps and subsidence 47
Surface small and old cracks, steps and subsidence 7
anomalies  |slight deformation -2
no anomalies -6
) fault, fracture zone 3
jrinepl T ;
undip slope/ no characteristic feature 11
metamorphic rock (schist, quartzite, phyliite etc.) 7
Main TOCk sedimentary rock (sandstone, limestone etc.) -5
Geological formation of |- -
conditions landslide body igneous rock (granite etc.) 0
quaternary deposit (colluvial deposit etc.) 20
much springs / much seepage 12
Hydrological little springs /little seepage 11
feature trace of water 10
no w ater observed 2
sum total (A) 0
(maximum points:100)
[History] (B)
category point | score
Existing record obvious 100
(documents or {slight 75
Records of patrimony)  inone 0
Landslide Damage on road | Obvious 100
facilities and  slight 75
houses none 0
sum total (B) 0
(Among aboved scores, large one. )

Y

—

~ [k
Inspector Takeshi KUWANO N \'3%
N R
Organization JICAExpert Team A\ B
< mf
(C)=MAX(AB) S
) T4
Score in evaluation from cause N
0 | @
. ! . ) T |
Score in evaluation from history 0 N
i
(C)=MAX(AB) ¢
Among (B)&(C), large one. 0 il
ot
\J,
[Countermeasure] (D) = (c) + a or (c) x0 \ ju]
category point (a)|[ check h"
There is no countermeasure +0 N3
) No effect 10 T
Effectiveness of Soma affedt 30
countermeasure
High effect x0
(D)
sum total
[Overall judgment]
Rank Response Check

1 Countermeasure work is necessary.

Though urgent countermeasure is not necessary, regular
inspections are needed.

3 |Countermeasure work is not necessary.

[Description]
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Regular Check Sheet A
Management office Trongsa Road type/name | Primary National Highway 2 No.1
ManagementNo. [T R ol D Fioio 4 0 Distance from start point km from Trongsa |Length onroadi 10 mllatitudei N 27°27'15.6" Iongitudei E 90°23'46.4"
Inspector Takeshi KUWANO Organization§ JICA Expert Team Date i February/ 9/ 2015
Schematic sketch Road slope Mountain side Valley side
Disaster type Debris flow
Cross Judgment Rank 2
section
1 Estimated
1 .
i disaster (Damage to the box culvert.
P v | HE J_L}I}.__ ___l____ @W volume
outcrom -+ I Y | :
£y 1
\ - T
o R I o I 4 (DEnlarged crack on rock slope, Erosion of unstable rock
{ [ \ ] 1 N e e —
B AR = R, ONOWEIBIGEd SISPICHT ettt
v A8 /7 Il et outcrop @lncreased spring water
Loy L e =
failure '“Tf failure @Newl/enlarged step/settlement on road
[ : Tobe [ - T T I T T
e | W checked ®)Clogged drainage
A

failure X
10m @).V rP_ ’-ﬁb %@\};ﬁ i)

Timing of

Location map (S = 1:50,000)

regular
check

- After rainy season (every October)
- Heavy rainfall (ex. 2-3 days continuous rainfall)
- Big earthquake

Environmental &
social
consideration

- Noise and vibrations by construction.
- Interception of wild animals/livestocks/habits
- Discharge of sediment by construction

Proposed
counter-
measures
(Type,
Quantity)

Repair of the box culvert.
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Management office

Trongsa

Regular Check Sheet B

v T
Road type/name : Primary National Highway { No.1

Management No.

T[r[o[1|o|ro]o]4]o

Distance from start point

0

Ld
km from

Trongsa

Lengthonroad 10

m

Iatitude;r N 27°27'15.6"

longitude | E 90°23'46.4"

Mountain side |

Debris flow

Rank 2

Valley side

0

0

Date

June 18, 2015

(DEnlarged crack on rock slope, Erosion of unstable rock

small rock fall at the bottom

\
&

MAUN£ )LL)

=

BER&—C

B HARE Y FH L TOw

(@New /enlarged step/cliff None
®@Increased spring w ater None
@New /enlarged step/settlement on road None
(B)Clogged drainage None

NGTGOLBHEACL— LY 2 H R ERHE

0T-¥

Checker Takeshi KUWANO
Several small rock falls
(20-30cm) were found at

Condition the bottom of the slope.

However, no bad effect to
the road.

Proposed remedial action

No problem
No need remedial action
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ManagementNumber|T|R|0|4|R|F|O|1|3|0|

Photo sheet

Date

October/ 15/ 2014

Full view of the slope at the start point

Close view of the outcrop at middle point

Full view of the slope at the end point

Full view of the valley side at the start point

Clearance between road and the slope

Full view of the valley side at the end point
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Basic information Regular Check Result
Disaster type Judgment :
Section | Management Office Road | Management A = . Mountain . B Rem?dlal
No. No. Mountain side Valley side side Valley side Action
S-1 \Wangduephodrang 1 WPP0120020 [ Debris slope failure | Debris slope failure Rank 3 Rank 2
S-1 Wangduephodrang 1 WPP0120040 | Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120050 Debris flow - Rank 2 - I
S-1 Wangduephodrang 1 WPP0120070 Debris flow - Rank 2 - v
S-1 \Wangduephodrang 1 WPP0120090 [ Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120100 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 \Wangduephodrang 1 WPP0120110 | Debris slope failure | Debris slope failure Rank 1B Rank 2 v
S-1 Wangduephodrang 1 WPP0120120 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120130 [ Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120140 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120190 | Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 \Wangduephodrang 1 WPF0120200 Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120210 Debris flow - Rank 2 - v
S-1 \Wangduephodrang 1 WPP0120220 Rock slope failure [ Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120230 Debris flow - Rank 2 -
S-1 \Wangduephodrang 1 WPP0120240 [ Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120250 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120260 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120270 | Debris slope failure | Debris slope failure Rank 1B Rank 2
S-1 Wangduephodrang 1 WPP0120290 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 \Wangduephodrang 1 WPP0120300 | Debris slope failure | Debris slope failure Rank 2 Rank 3 v
S-1 Wangduephodrang 1 WPP0120310 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 \Wangduephodrang 1 WPP0120320 Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120330 Debris flow - Rank 1A - v
S-1 Wangduephodrang 1 WPP0120360 Landslide - Rank 2 -
S-1 Wangduephodrang 1 WPP0120370 | Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120390 Debris flow - Rank 2 - v
S-1 \Wangduephodrang 1 WPP0120410 Rock slope failure | Rock slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120460 | Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 \Wangduephodrang 1 WPP0120470 Rock slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120490 | Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120500 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120510 | Rock slope failure | Debris slope failure Rank 1B Rank 3 v
S-1 \Wangduephodrang 1 WPP0120540 Rock slope failure | Debris slope failure Rank 1A Rank 3
S-1 Wangduephodrang 1 WPP0120570 | Debris slope failure | Debris slope failure Rank 1B Rank 3
S-1 Wangduephodrang 1 WPP0120600 | Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120620 | Debris slope failure | Debris slope failure Rank 3 Rank 1A
S-1 Wangduephodrang 1 WPP0120640 | Rock slope failure | Rock slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120650 | Rock slope failure | Rock slope failure Rank 1B Rank 2
5-1 Wangduephodrang 1 WPP0120660 | Rock slope failure | Rock slope failure Rank 1B Rank 2 v
S-1 \Wangduephodrang 1 WPP0120670 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120710 | Debris slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120720 | Rock slope failure | Rock slope failure Rank 1B Rank 2 4
S-1 Wangduephodrang 1 WPP0120740 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120750 | Rock slope failure | Rock slope failure Rank 1A Rank 2 v
S-1 Wangduephodrang 1 WPP0120760 | Rock slope failure | Rock slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120770 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120780 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120790 | Rock slope failure | Rock slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120810 | Rock slope failure | Rock slope failure Rank 3 Rank 2
S-1 Wangduephodrang 1 WPP0120820 | Rock slope failure | Rock slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120830 | Rock slope failure | Rock slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0120870 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120880 | Rock slope failure | Rock slope failure Rank 1A Rank 2 4
S-1 Wangduephodrang 1 WPP0120900 Debris flow - Rank 2 -
S-1 Wangduephodrang 1 WPP0120910 | Rock slope failure | Rock slope failure Rank 3 Rank 2
S-1 Wangduephodrang 1 WPP0120920 Debris flow - Rank 2 - 4
S-1 Wangduephodrang 1 WPP0120930 | Rock slope failure | Rock slope failure Rank 3 Rank 2
S-1 Wangduephodrang 1 WPP0120970 | Debris slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0120980 | Rock slope failure | Debris slope failure Rank 1B Rank 3
S-1 Wangduephodrang 1 WPP0121000 | Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0121020 | Rock slope failure | Debris slope failure Rank 1B Rank 3 '
S-1 Wangduephodrang 1 WPP0121030 | Rock slope failure | Rock slope failure Rank 1A Rank 2 v
S-1 Wangduephodrang 1 WPP0121070 Landslide - Rank 2
S-1 Wangduephodrang 1 WPP0121090 Landslide - Rank 2
S-1 Wangduephodrang 1 WPP0121100 | Rock slope failure [ Rock slope failure Rank 2 Rank 2
S-1 \Wangduephodrang 1 WPP0121110 Rock slope failure | Rock slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0121120 Debris flow - Rank 2 - v
S-1 Wangduephodrang 1 WPP0121130 | Rock slope failure | Debris slope failure Rank 2 Rank 2
S-1 Wangduephodrang 1 WPP0121140 | Rock slope failure | Debris slope failure Rank 2 Rank 3
S-1 Wangduephodrang 1 WPP0121160 Landslide - Rank 2 -
S-1 Wangduephodrang 1 WPP0121170 Debris flow - Rank 1B -
S-1 Wangduephodrang 1 WPP0121180 Landslide - Rank 1B -
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Basic information Regular Check Result
Disaster type Judgment ]
. - Road | Management - Remedial
Seclion)((mayagenenione. No. No. Mountain side Valley side Mosuixaln Valley side Action

S-2 Trongsa 1 TPP0120060 Landslide Rank 2 -

S-2 Trongsa 1 TPP0120070 Landslide Rank 2 -

S-2 Trongsa 1 TPP0120080 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0120100 Rock slope failure | Rock slope failure Rank 2 Rank 3 v
-2 Trongsa 1 TPP0120110 Landslide - Rank 2 -

S-2 Trongsa 1 TPP0120120 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120130 Debris flow - Rank 1B - v
S-2 Trongsa 1 TPP0120140 | Debris slope failure | Debris slope failure Rank 2 Rank 3

s-2 Trongsa 1 TPP0120150 Landslide Debris slope failure Rank 3 Rank 1B 'd
S-2 Trongsa 1 TPP0120160 Debris flow - Rank 2 - v
S-2 Trongsa 1 TPP0120170 | Debris slope failure | Debris slope failure Rank 2 Rank 3

-2 Trongsa 1 TPP0120180 Rock slope failure | Rock slope failure Rank 1A Rank 1B

S-2 Trongsa 1 TPP0120190 Landslide Debris slope failure Rank 3 Rank 1B

5-2 Trongsa 1 TPP0120220 Debris flow - Rank 2 - v
S-2 Trongsa 1 TPP0120260 Debris flow - Rank 2 - v
s-2 Trongsa 1 TPP0120270 | Debris slope failure | Debris slope failure Rank 2 Rank 2

S-2 Trongsa 1 TPP0120280 Debris flow - Rank 2 - v
5-2 Trongsa 1 TPP0120300 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120320 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120330 Rock slope failure | Rock slope failure Rank 1B Rank 3

5-2 Trongsa 1 TPP0120340 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120350 | Debris slope failure | Debris slope failure Rank 3 Rank 2

s-2 Trongsa 1 TPP0120370 | Debris slope failure | Debris slope failure Rank 1B Rank 3

S-2 Trongsa 1 TPP0120380 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120390 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120400 | Debris slope failure | Debris slope failure Rank 1B Rank 3

S-2 Trongsa 1 TPP0120420 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120430 | Debris slope failure | Debris slope failure Rank 2 Rank 3

s5-2 Trongsa 1 TPP0120440 Debris flow Debris flow Rank 1B -

5-2 Trongsa 1 TPP0120450 Landslide - Rank 2 -

S-2 Trongsa 1 TPP0120490 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120500 Landslide - Rank 2 -

S-2 Trongsa 1 TPP0120530 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120570 | Debris slope failure | Debris slope failure Rank 1A Rank 2

S5-2 Trongsa 1 TPP0120620 | Debris slope failure | Debris slope failure Rank 2 Rank 2

s5-2 Trongsa 1 TPP0120630 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120670 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120730 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120750 | Debris slope failure | Debris slope failure Rank 1A Rank 3

S-2 Trongsa 1 TPP0120760 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0120770 | Debris slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0120780 | Debris slope failure | Debris slope failure Rank 2 Rank 3

s-2 Trongsa 1 TPP0120820 Debris flow - Rank 2 - v
5-2 Trongsa 1 TPP0120850 Rock slope failure | Rock slope failure Rank 1A Rank 1A v
S-2 Trongsa 1 TPP0120860 Debris flow - Rank 2 - I
5-2 Trongsa 1 TPP0120870 Rock slope failure | Rock slope failure Rank 1A Rank 3

S-2 Trongsa 1 TPP0120880 | Debris slope failure | Debris slope failure Rank 1A Rank 3 v
5-2 Trongsa 1 TPP0120910 Rock slope failure | Rock slope failure Rank 1B Rank 3 v
S5-2 Trongsa 1 TPP0120930 Rock slope failure | Rock slope failure Rank 1B Rank 3 '
s-2 Trongsa 1 TPP0120940 Rock slope failure | Rock slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0121080 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0121090 Debris flow - Rank 2 -

5-2 Trongsa 1 TPP0121120 Rock slope failure | Debris slope failure Rank 1B Rank 3 v
S-2 Trongsa 1 TPP0121130 Rock slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0121180 | Debris slope failure | Debris slope failure Rank 3 Rank 1A v
S5-2 Trongsa 1 TPP0121200 Rock slope failure | Debris slope failure Rank 2 Rank 3

s-2 Trongsa 1 TPP0121230 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0121310 Landslide - Rank 1B - v
s-2 Trongsa 1 TPP0121320 | Debris slope failure | Debris slope failure Rank 2 Rank 2

S-2 Trongsa 1 TPP0121330 Rock slope failure | Debris slope failure Rank 1B Rank 3

S-2 Trongsa 1 TPP0121340 Landslide - Rank 2 -

5-2 Trongsa 1 TPP0121370 Rock slope failure | Debris slope failure Rank 1A Rank 3 v
5-2 Trongsa 1 TPP0121390 Rock slope failure | Debris slope failure Rank 1B Rank 3

s-2 Trongsa 1 TPP0121400 Rock slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0121430 Rock slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0121440 Debris flow - Rank 2 - '
5-2 Trongsa 1 TPP0121450 Rock slope failure | Debris slope failure Rank 3 Rank 3

S-2 Trongsa 1 TPP0121500 Rock slope failure | Debris slope failure Rank 2 Rank 3

5-2 Trongsa 1 TPP0121520 Rock slope failure | Rock slope failure Rank 1A Rank 3

5-2 Trongsa 1 TPP0121530 Debris flow - Rank 2 -

s-2 Trongsa 1 TPP0121700 Landslide - Rank 1A - v
5-2 Trongsa 1 TPP0121780 Debris flow - Rank 2 -

5-2 Trongsa 1 TPP0121840 Debris flow - Rank 2 -
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Basic information Regular Check Result
Disaster type Judgment ;
: . | Road | Management - Remedial
SEELT | LTI P T el e No. No. Mountain side Valley side Mosuixaln Valley side Action

S-2 Trongsa 1 TPP0121880 Debris flow Rank 2 -

s-2 Trongsa 1 TPP0121900 Landslide - Rank 2 - v
S-2 Trongsa 1 TPP0121910 Landslide - Rank 2 -

S-2 Trongsa 1 TPP0121950 Debris flow Rank 2 -

S-2 Trongsa 1 TPP0121980 Debris flow - Rank 2 -

s-2 Trongsa 1 TPP0122010 | Debris slope failure | Debris slope failure Rank 3 Rank 3

S-2 Trongsa 1 TPP0122030 Debris flow - Rank 2 -

S5-2 Trongsa 1 TPP0122040 Rock slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0122050 Rock slope failure | Debris slope failure Rank 2 Rank 2

s-2 Trongsa 1 TPP0122060 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0122070 Rock slope failure | Rock slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0122090 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0122100 Rock slope failure | Debris slope failure Rank 2 Rank 3

sS-2 Trongsa 1 TPP0122130 Rock slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0122140 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0122150 Rock slope failure | Debris slope failure Rank 2 Rank 3

S5-2 Trongsa 1 TPP0122160 Rock slope failure | Debris slope failure Rank 1B Rank 3

s-2 Trongsa 1 TPP0122170 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0122190 Debris flow - Rank 2 -

S-2 Trongsa 1 TPP0122200 Rock slope failure [ Rock slope failure Rank 2 Rank 3

S-2 Trongsa 1 TPP0122220 Rock slope failure [ Rock slope failure Rank 1A Rank 3

S-2 Trongsa 4 TRP0450010 Rock slope failure | Rock slope failure Rank 1B Rank 2

s-2 Trongsa 4 TRP0450020 Debris flow - Rank 2 -

S-2 Trongsa 4 TRP0450070 Landslide - Rank 1A - v
S-2 Trongsa 4 TRP0450110 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450130 Rock slope failure [ Rock slope failure Rank 2 Rank 3

s-2 Trongsa 4 TRP0450150 Rock slope failure | Rock slope failure Rank 1B Rank 3

S-2 Trongsa 4 TRP0450170 Rock slope failure [ Rock slope failure Rank 1A Rank 3

5-2 Trongsa 4 TRP0450260 | Debris slope failure | Debris slope failure Rank 2 Rank 1B 4
S-2 Trongsa 4 TRP0450270 Debris flow - Rank 2 - v
S-2 Trongsa 4 TRP0450280 Rock slope failure | Rock slope failure Rank 1A Rank 2

S-2 Trongsa 4 TRP0450290 Debris flow - Rank 1B -

S-2 Trongsa 4 TRP0450310 Rock slope failure | Rock slope failure Rank 1B Rank 2

5-2 Trongsa 4 TRP0450340 Rock slope failure | Rock slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450360 Rock slope failure | Rock slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450380 Rock slope failure [ Rock slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450410 Rock slope failure | Rock slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450420 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-2 Trongsa 4 TRP0450470 Debris flow - Rank 1B - v
S-2 Trongsa 4 TRP0450490 Debris flow - Rank 1B - v
S-2 Trongsa 4 TRP0450550 Landslide - Rank 2 -

S-3 Trongsa 4 TRP0420010 Rock slope failure | Rock slope failure Rank 1A Rank 2

S-3 Trongsa 4 TRP0420020 Rock slope failure [ Rock slope failure Rank 1A Rank 2

S-3 Trongsa 4 TRP0420030 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420040 Rock slope failure | Rock slope failure Rank 1A Rank 3

S-3 Trongsa 4 TRP0420050 Rock slope failure | Rock slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420060 Rock slope failure [ Rock slope failure Rank 2 Rank 2

5-3 Trongsa 4 TRP0420070 | Debris slope failure | Debris slope failure Rank 1A Rank 2

S-3 Trongsa 4 TRP0420080 Rock slope failure | Rock slope failure Rank 1A Rank 2 v
S-3 Trongsa 4 TRP0420090 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420110 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420130 Rock slope failure | Rock slope failure Rank 1B Rank 1A '
S-3 Trongsa 4 TRP0420150 Debris flow - Rank 1A - v
S-3 Trongsa 4 TRP0420160 [ Debris slope failure | Debris slope failure Rank 1A Rank 1A 4
S-3 Trongsa 4 TRP0420210 | Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420230 Debris flow - Rank 2 - '
S-3 Trongsa 4 TRP0420460 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420550 [ Debris slope failure | Debris slope failure Rank 2 Rank 2

S-3 Trongsa 4 TRP0420560 Rock slope failure | Rock slope failure Rank 1A Rank 1A

S-3 Trongsa 4 TRP0420570 [ Debris slope failure | Debris slope failure Rank 2 Rank 3

S-3 Trongsa 4 TRP0420580 Debris flow - Rank 2 -

S-3 Trongsa 4 TRP0420590 | Debris slope failure | Debris slope failure Rank 2 Rank 3
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TW5, FEEBINTWDIRKRTOL  FRHE 22 EARNZT 5]+ 10 Z T
FFEAHERE T\ K 2R RS OZE L TH D,

INHDOMKLTY, @Jiﬁﬁ%b‘m % DBLE CALER T & AU/ UL 22 B SF 12 L
THRBEFSND, TEV, T TOMEZIT) Z & THESN L KEOERE
B, SR AHEE L, Th a2 RICEY R TOR 21T LB H D, £, 5
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(Z74FILLHE—F) OYO{Vh-Fyathikst 24t

Wi E% DR+ FEZ T H7-00E, it LE B A2 mYNATWVER S5 WE & itk
L7 idZe 5720,

—J7 T, ZHHD DoR N —fXEIICHE I L TW AR T I ENHFE & L THIRER
Ndbo, LOBEOREREEICH L THLIMIENZET 565K TE2HEH L T BERN
H5,

R ORR LTI, REAESPEAICHLTOLDOTHY, HATRSLHT <V ICEL T
IR RLIZH E Y EINTHRY, K7 r Y= b TIERHARESHE AT
AL HF A BRI Z < 7 < B CIRBRRE b iy & <RV, aiifakR
R3S R S, Z< ObaifElEimiE, ERCHKISK L TOHEKbER 23
T THDLr—AN%, BETOLAWRRIE, BRI A= FRBRRETHE
BOTEMFSELHRNFEL 0D, < O halifabitmiE, BAFo v — M
DILRRPE KGR DEEN THRIE DN FIREZR 7 — A EVN, 2405 O T IR 6 R L
THERNFEROBES EITE< 2 TEELEM TRV LG BEEBHERE PO )
b, FEELELzmTLIEERET D,

b. REUE 2 EXT SR

AK7aY 7 b TEMLUZAHESBROMEICBNT, ERENGLS hoBESns T
HENTENZE L 5RHEA, 11 FHEfit S,

INHORETIX, 7oA —LRRBBE R LT, SR PR RESN TS, 20
HTH, FRICHBICHEDN A LEREN RO TE <, ol LEFOR L2kt
Management No. TPP0120850 (Thumang Cliff) & Management No. TRP0420160 (Reotala Cliff)
TIE, EROFHEXKR TIETOME TLAREETH 5 Z L 23 EE S5, Thumang cliffiiR22
ENORROVE THDZ b, BEIND LHEELZET TR, WRARGH LHER
EQMBELRLZENEESND, ZNOO2EFOREORKTLE LT, bk
% fen bRk i [BBE SR A f st L 72,
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KA SRV ATARI

BEMEEEIRAS—TSVRETACS LT b B KA 10 )
(F7 A FILHK—F) OYOAYs-Fyathik e Rt

6.2

6.2.1

6.2.2

6.2.3

JICA EEEZX (ForLTaASIIMN REOER

EENEEHRURMNLR Y&

WEETH L7 —H2 Tk, EEZTLETHEKE XYy NV —27 P b EEREA
Y7 T ThDH, T—HBUMIE, B 11K 5 o AEEHE (2013-2018 ) ([ZRWTIENE 1%
FROYLNE L2179 K 512 DoR 1T L7z, [EhE 1 5HR I ENME— O RPEEE KR CTh
D, BNOYESLANIROBENZ L > CIEFICHETHL DI T, BIEETHO
Punatsangchu -1, Punatsangchu -11, Mangdechu ®/K /13 E 7 0¥ = 7 MBI D EHME
MWDTZDIZHHEETH D,

L7 LEGE 1 5#21%. Trongsa VLPNIZ Thumang Cliff & FRIE00 2 434 i 7 B 14 AT S (A
T 5, BEEITICER T 2B IR EATICIER ICHEECH 5725, DoR & Y E AT &
BLXMOIE LEZRFICL TR, HiE 1 SHROSMILEZ FEBL9 5 ECcoEEH
X Lo TWA,

F 72, Trongsa & Gelephu & A5 SALETE Th 2 [EIE 4 SHIAFIZIL. Reotala Cliff
&R 2 R AR T AMELE U, NS IR A IS K 2 ST S0 BB I8 AR
LTkY, REEICETLMEREEH#EOTT (R by r) LloTnd,

AFPEATER D HEME

EEOIME THFHICEH L T, 7 — % CENICIT R S E 5 TS0 b o pL & 31 -
BRTOHEMIFEE LRV, Lo T, BAEOEELR AN Z#EH L-FEE2 e
HZLIIAETHD EVWZ D,

7Oz OBE

I 2 »FTOERE EOR FVR y 7 EHATIZ DWW T, #BHEXR L2 L b o VI
KDL IRAZBOWEIZ O TRIFESCHEINPEHES EE D IR 21T 2 ENE DL
N5, LTFIZKERT DA RAL— N RERT,

6.2.1 Thumang Cliff DIZE/ (/SR )L—k (HEL:JICA SHEM)
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OYO{Vi-tyatitk K &4t

6.2.2 Reotala Cliff DIZFE/NA/ X )L—k (K JICA FHEM)
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J—4VHE M St HhBRYATLARL S
ERMEEETRLA—TSUREIOC IS+ XA IVINIVNAYYY 0-0" )

(Z74FILER—F) OYO1Vi-tyathik R et
6.3 JICA EE=EZ (R LTOSIIN) ICRIBE

HEGERK CTH DEBELSRICBN T, 7 —F v ORBEREMN T BRATELZW- 3729
DB FEYLME N EHINEE2 R Sy 7 @AW 2038 5, Thumang Clifft, =D —>T
b,

BAIDIEE LT AL R s OAEED B 72 5 Thumang CHFfClE. F8RE O 72 N A/
B 72 RN 2R L, T OME LN ERZHEHT 2 EHR L A5, Abt
T, EEAE ECBET 2 E R AR O fTHENED B O AR B A %ﬁ%‘%il
WIChaiL s, S HIZZ oThumang CLiff & OVESAEPTIX. SEZ AT 2 BRI MR
B ied e, EROMEFHE L, WERHLET & ThdH D,

ZOXHGAE, BRTIEH M RVEFHETLZEICEY, Aotz dbrT 2 &
EHIT, NANRRETHZETETHMZEMESE S, Zha2EBRT 80 LT,
LB N o R VICE H T E 7ZNATM (New Austrian Tunneling Method) 4738 0 |
HARDIIHEER b RV OBEICE w5 L TE Tz, NATME X, SRAEBET LT
~%%ﬁ@%%ﬂ%bf\E%%K%V*»W%%%%Té&%?%éo%ﬁ?ﬁ\&
firce RASHEA. FRERAORE W HERE S0 T A HIL L 23 040 9~ 2 80 ik C o@DV Th 25
DEHIND D, LLFICNATMO E SRS 2 R~ 5,

1) HHEWEEAECEY EEORE ST WmzEHl+ 2,

2) WEIE#ICYay b7 U—bF (2> 27 U— b REAT) 2170, bR ARE DAL
EHEGIEL, NEZBEET 5,

3) MHHIRICHm vy 7R REAL, b RAVNEZT DA E T, AT
[l ORI 21T D,
4) vy 7RV FEEA SR T CTHRAIAGERE L, RV NZEOEEE K D,

5) byl E T AT —7 L — hoA = N TEW, hURAVNZERmE, KV
ZESE D,

ZD X 57 NATM LEZE DT b o VR T, B2 B R e 4 2 e S 3 A
TR 22005, b U RVEER ORI A AT D B2 O—-D> T %, Thumang Cliff
TR RNVEEMRT D560 FE2EE S ZLLTFIORT,

1)  bURADREE SN D EHRE S ORI OHIEIEHRO AT & HTER S (i

NV e EOREMPTOWE R L ORRIRMIE) 2RSS, 2070, MRS W

S T2 IR 2 BT & & %12, GPS (Global Positioning Satellite) (2183 S 412 GNSS

(Global Network Satellite Survey) FIFOEAL, F—F L AT — a3 AKX L&
I X 2 EEEO S WHEROAFEN RO LD,

2) b RNDIEANE = w2 R D MIE R 2 R D D 7o D IR e w2 2 5
BIROBANKD 5D, BARETIZ, LUTF O XD 2 fVE T2 2 BRI om L
RO BND,

NI T ERPER AR TE 5 X 0 Al — U > 7y
A O — Bl FEREIREE & P D D T A2 5 & D SR PRAARATT H A
b VR CRTE & 70 2 T KTE AR 2 72 O O HEiT

3) MERIDEREMITMZ, bRV ORERFIECEREE, N TEREHFELL
R FIEDOMENL B RIRFIT RO b b,

6-5



WILTBUE AERR T H AR B ERA R

J—5VE BB IRIATAR
ERMEEEYRS—TSUHETOCzI + BRI KAV NNV 01 )
(Z74FLLE—F) OYO{vs-tyathkX &4t

4) T LW EEE TIIE PRV ERBIBICHER TS 2 LA PRV AR
? DoR DEEHERFE P LDRENL 725 Z ENTRIND, ZDD, BIZ hrxn
HERBARTOH 2 B0 b 2RV ORERFE BB D4 R GEERE 12563
LIEFRE) bUETHD, TOX DB - i - 7 o vid, @R R
HRA 7 T2 ZHER L CETC A AROERESE, FrIOMSZATBUE N LARRFFERT
R 2w A E L BINBORR AT ICE R S TV 5,
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(51 H3CiHk]

*1  Ministry of Works and Human Settlement, Guideline on use of Standard Work Items for
Common Road Works
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7.1 BihBED AiLim

711  EiTRBEOEKRAH

JICAFRAEMMN, K7a =7 ho—B L LTDOR & & bIZEBEE S S & N
VT SRRIAR D HAT R X ORER OB 21T 9 BE. LA FOIEA G EHICH] - THEIT 5,

> EBIF—0DIEH
» CIP AU NR—DEE
> BINTE RO BIRE ~D G Ot
> U N—THALTOHE L
712 HENBEOAE
K7y MBI DEINBEEEINIRE < T, OJT, "My NEE HiB
i — &/5/7\ﬁ\%~\$%ﬁﬁ JRRD 6 DI ED, SHEINBIREE O
HEOR OHNEIZOWT, IR IR Z FEZE L TV 72D TFTROEBY LD £ L
7,
x® 711 BiiRREOBMERNR (HE:JICA FHEH)
HE B RE
oJT - ERAEKEICRIRYV—=2T mRFHE. T— | - HLEEE. Rih SR BE. T4V
ARN—Z FERIDEME * DoR LXK IR
- BRAEEBIRAI—TSODORFET=—aTIVER. | - =3 T ILER
NAAyk | - AE-BFTOE - RO A EZDIEE - AE AT OE R
=S - BHERORT ORIV —EDBRHDEEEDE - BiI RADEIEEE
fif
HififEs | - 7Sz NOES SRS (£ 1[E]
7—5Hva | - BEABRBOER - O LRLR— AR
S - ERAEEEICRIBREAT - BRTOEHFBEN
- BREEIC T AR EmERRON —=2YT [ 2[E]
s AT LLR—FARE
[% 3[E]
» RSOk D74 FILLIR—FAREREA
- ERMETEEOES
35— - TRCIHLCEBLEEET Y DEEMRIL - BRI AR — (R —=2%)
> Eig-of-ihisg s ROY—=Z2 53—
> BHEOERR . Eﬂ%ﬂﬁémﬁfﬁﬁk&Bﬁ“‘ﬁ»-ﬂ’ﬁﬁits-}-
+ GIS T—AR—Z 35—
s RIS —
HE
AFHHE | - TRAKELIZITIKERELIZEELLIZ T & - EEREEGHM
FET =2 THOHEKITHRADER - ERERFIR D L REREAR
- BRI ERERIE - BEAEZDOEAR - REOHEMERAM
- R EEAM
53R - TOCIHOMRBE IUNERICH T HEMEBBEOEXE | - DoRR—LR— FFH
- TRCIHMEROFIRIRE s Za—ALA—FT
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MILITEGE A BB s

J—4VHE

ERMEETEYRSA—TSUREIOCIY +
(Z7A4FILLKR—F)

7.2 HiieenniEE

TE RIS 58 50 & B A IS AR 5 Hif & JnEkiE DOR @ CIP A v/ — HFICHE 7.2.1 (1R T
U—=F% 7« J—7 (WG) AU N—IIBIEIND, WG L Thimphu KJfm &, 7—4%
2t HN—F25 9 S OMFEHFHTOHMHE THK SN TEY ., ERNOEHTHEHTTO
BRI TR R R IR A BT 2 T2 DI S 720 WG A U 3— (2, AT BR
A7yl M@ L CEEGLEENE, S EET OJT, B —, U—27 3
v FNZBMTERDSTZMOEMRE I LT, BHEIFBEEZTI 2 Lo T0D (K
7.21) . FO7=%H, JICA FEMITI WG A _"—Zxf LT, OJT, V—2 3 av /s, &3
F—THEH LGN Z T, 20T 4 VX NANT—Z &ALz, 2k, &
INT&E Ze o TeHINE ~DOEM O FHBERNFTRE & 72 D,

=R 721 7—X%25-5)L—7 (H#:JICAREM)

No K4 i il

1| Doriji Tshering EEXE353:0] Thimphu& 5

2 | Dilip Kr. Thapa F{EEREm Thimphu& 5

3 | Phuntsho Wangmo SR ET FREm A Thimphu& 5

4 | Dhendup Dorji, E5-2:11] Tashigang#h 5 £ 75T

5 | Nim Doriji FiEmi#E Lingmethangih 5 & 75T
6 | Wangchuk B Ef Trongsaith 5 E 75T

7 | Karma Dorji F EHEm Sarpangtth 5= 75T

8 | Sonam Thinley FRAmE Lobesyaith 5 & # A

9 | Drakpa Wangdi F AR Thimphutth 5 ZE 757

10 | Neten Tshering Bl E {F &Rk Samdrup Jongkharith 5 5 7t
11 | Karchung ElEXE257:01 Zhemgangith 5 & 75

12 | Prabin Gurung EEXES51:0] Phuentsholing. 175 & #Fr

Regional office + Regional office

""Q,;;;i;;,;;a;;x.z."'
0
7

Y

:0 ......................
a;' 8'8

Regional office Y,

Regional office Y,

721 BNBEREBEMBEOEAR (Lt JICARER)
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—H T, WG AU N—[I&MBGFEEIO AR ST TH Y | R R EE
BERZTCNWDED, V=27 a3y 7RI —ICB8MT5 2 LIRS Tiden, B
FHH T Trashigang 2> 5 E 4L Thimphu £ TIIE 2 BB Z EMD b LB KRHZ
T2 o COENBENIIEFICHM A0 D720, E5IZBMER#ERLOE LTND,

D, A7V xr FTiE, B Thimphu (7 —# 6% & Trongsa (7 —#% v
HE) OEN 2 WHCHT—~v O IF =R b —=0 V2 FEwT L L e L, T2
b, PEERHE O T FH AT O A L 23 —% Thimphu TOIEENISMN L, TPl 5O
(ZHUER ek o> 1 7 FHHS T D A 23— % Trongsa TOTRENCS M LIz, L +_To
WG A U R=RHRIAIRGIIAT 0 7 MIBINT&E L L Lotz

F 72 Thimphu & Trongsa UIAMZEBWTEH, DoR BEKENSIMMTE 5 & Z A ThHILLATHE
IRV T—7 v a vy IRl —%ET L0 Lz, ZO%E, T CICHEINBIEEN
1THOITZ WG A U R—3G 0l L 720 JCAREMIZA 7 —_"—L LTEMT5 L5
L7

B 7.2.2 Thimphu & Trongsa TOHfiif5ex (H#:JICA SAER)
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7.3 BWBE&I—IavT

BT — 7 > a v AR TP 7 NOBNES 2R L CERT AL THY |
FaYc s NP IS 3 DO L FR— FNORHICEE SN, V—2 v a v
DBINEVL CIP BRI DIED, BB T HEITPRRIEE, RFERETH D,

%1 RIEAT R Y — 27 2 2 v 71X, Thimphu T 2015 4 2 1 17 HIZ, Trongsa T[R4 3
A 3 HIZBMES NI, V—27 v a vy Tk, K7my =7 NOWNE - it - Efiilkx
FHALTZ9 2T, aryR—xxr bl KA~ =aT7 V] BIRarR—x 2 [E
FEBG SRR A DWW TSN T LT, BEEB L ICAFERIBIUCIP A" —Th
Do

% 2 MIEHTBERY — 27 2 3 » 7%, Thimphu T 2015 4 10 A 21 HIZ. Trongsa TR4E
10 H 26 HIZBMgE Sz, V—27 v a v 7Tk, avdi—3x2 MR SER~=27 1],
arR—R b2 DEREK AR . arR—xr b3 IREKT -2 =2 | 3~
A= b 4 TDOR FHAKR R TICHT 5815 ] OFRERIZOWTSINE T LT, FBRE
IZIICAFRAEMB LU CIP A R—Th 5,

5 3\ (k&) iy —2 > 3 » 71, Thimphu T 2016 46 H 10 HIZBAfE S
oo V=23 a vy 7T, vz FOEFHEEBRIZOWTSMFICHHA Lz, Bk
954 C/P 23 Thimphu IZEEA L7 Z &0 6 BEIX Thimphu AL 7e 70, A—T7 =2
7 A B —F1F MoWHS O =# K E Phuntsho Wangdi 12 L D 1Toiuiz,

2B, 3 (K BT —27 v a v 7Tl CIPD TR7ay =7 FamL
THITBHR SN2 E BB KRS GIS T —F RX—R (22 Tid, FOELHLNEEL
oW EDORONH LANDRH T D, B I~2EEITERRVFEREILCIP X 23—
& L. JICAFRAERAS CIP it LT,
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B ERA R

KA STV ATARI

XS IVINAYVAYYS BN )
OYO1Uh-tyatik X &4t

7.4 t3F—
I T, AT eV MURLIEMEIRORET — < IZOWTHEEZTRD 5720
IZ,CIP A NR—IZX L THREH 18 EIOE I F—2FE i Lz, WAL, TRISRT LD,
ATV —=2 7 Rk AT, B, FEL GIP vy IR EZIChbls b D& L,
x 741 EfptsFr——E (HH:JICAREE)
No. FT—< B FRAEIBAT C/P. JICARREM
2014/8/19, 14:30-16:00  |DoR, Thimphu 12
== 4k ’ ==
| ERAEREOLE 2014/8/22, 14:00-16:00  DoR ,Trongsa 14 o R
558 i 2014/9/30, 14:30-16:30 __DoR, Thimphu 7 o —
2 Zeoh 5 B 3|5 2014/10/9, 14:30-16:30 DoR ,Trongsa 10 RE. FR, LA
, FBICHIFBMSAR  2014/11/12, 13:30-16:30 \:Vf’;gd“e Phodrang®R. | 7 =g
i)
(Bi%] 2014/10/10, 8:30-10:30  Trongsa®7a. 154 7 &% FR, WX
BB BHNAE 201411112, 13:30-16:30  angdue Phodrang®R. -
4 (58] 1548 ZEE
e 2014/11/21,9:30-11:30  Trongsa® . 124 6
. . 2014/12/19, 13:30-16:30  Dochula, 12 7
'é' ,\: AN ’ —;_é'
5 BERMERIROMER 2014/12/12, 9:30-16:30  Trongsa®7a. 154 5ER
o EEEEEE 2015/2/9, 14:00-15:30 DoR, Thimphu 6 wm o
GIST—AR—Z £ 2015/2/6, 9:00-11:00 DoR ,Trongsa g |Bm, WA
. e 2015/3/10, 10:00-17:30 Kawang, Mewang, —
7 GPSEMEGISER 2015/3/11-13, 10:00-17:00 |Genekha, Dagala 2 TRk
i ((<
g RBICETOMR AR 2015/4/14, 8:30-14:30 Trongsa. 124 5 ZE
[FfL—=2%]
9 MEBERE[EEK] 2015/6/4, 8:45-10:30 TrongsaftifiNalajin¥} 6 [FiR, &5, &%
R AREREAILT BN . e m w
10 oz e 2015/6/6, 14:00-16:00 DoR, Thimphu 12 \FiR, &5, &4
— o 2015/8/28, 8:30-15:30 DoR, Lingmetheng 7 ERE
HR(=EE
1 LT RIRIRE] 2015/9/4, 10:30-14:30 DoR, Trongsa 5 ZEE k4K
N - 2015/10/20, 14:00-17:00  iNo.1 road near Thimphu | 6 R, FiR. &5
12 MERNRLIRE] 2015/10/26, 13:00-16:00 No.4 road near Trongsa 7
13 %S"M’Reg'ona' MapfE 5015/12122, 9:15-15:30  DoR, Thimphu 1p B AEAR
14 (QGISI=& Bt s AR#T - #ifly 2016/1/15, 9:30-16:00 DoR, Thimphu 4 ERK
B {ERK 2016/1/18, 10:00-16:00 DoR, Trongsa 3
GISIZkBvyTER
GPS:E X #% 12 HX 15 £ GISHR 2016/3/23, 9:00-17:00 DoR Phuentsholing, R
15 BA#H A% 2016/3/24, 9:00-17:00 Phuentsholingffif45#R& 14 755k
ERAE S, B 2016/3/25, 9:00-17:00 Gewogi# =B
S i
16 ﬂﬁﬁ‘%mﬁﬁuﬁm 2016/4/15, 14:00-16:00  DoR, Thimphu 7 RB.EF
«< _ S
17 ?'Sﬂmﬁ FR=2 2016/6/1, 14:00-16:30 DoR, Thimphu o ZEmk
2016/6/20, 9:00-14:00 DoR, Lobeysa 13
18 GISHE [ KT —2N—X12016/6/23, 14:00-17:30 DoR, Trashigang 16 7= 5
2 2016/6/27, 10:00-14:00 _ DoR, Thimphu 5 7
2016/6/29, 9:00-12:00 DoR, Phuentsholing 6
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7.5

AR

AFRAHE L
TR MRTIER ERIANERREZ ML TH 5 9 720l
T, EWERITINA T,

SINEIX 12 4T, RR{B IO DO T+
0y x 7 MWD > TWA AMEZELHIZCREELTHEL Y LHIZ

S 22

« CIP Tk LT HADER LSRRI B % i 7210 T < |

SN OZIMLTEY

(el 2 A S kot A

HEFF R FRSO A
FEhE L7, WHEIX 15 A

Bl Sk EART
L7z, WHEIX

2015457 H8 H~26 HTYThtl, 7u>y =7 N1ERBTHESEKREZD LY FLONK
T LU CGEBAHAEEELIZOW T H HREOBE L=tk ORI, 7o 2 F£BORNEI A NLVT
MR A ET HRTORE & Uiz, AHMEZ ANIGIL, EESCE#HE KOS B 7 5N

T8 BRI B SR DAFITREEE S 2 IR & Uiz, AHMEAIT, B Z & THEBEOHMRE B
Hifiza 50, 7 —% o Cili H rlae7n Jenf Bl 2845 L 7=,
& 751 AAPHEDBER (L JICAREH)
=] BH BE ek PHERE V=R
11 2015/7/8 | K | 24 RATHEFS B) [KB128]11:30~15:30 VAN =Ty
2 [2015/719 | K | B4 EHERE VAN =Ty
3 [ 2015/7/10 | & | 54 EHRE Noah
4 | 2015/711 | £ | -#LIR | RITHEFEED [TG670)23:45~08:30 i 4asbi=]
5 | 2015/7/12 | B FLIET
6 |2015/7113 | B | #Li% [JICA%LIR] TR EEITI—T405 FLIET
F®.AJToT—3v
7 | 2015/7114 | X | #L#R (HdtiEER%RE B | FaldtEEICH TS mbh | FLIRTH
HEER) KR RDOmMMA GEE)
[FEHh+ KEFZERR) % duEEICETARmEA
KR RBH (EE)
8 | 2015/7/115 | /K | #Li% (dtiEERAKERE AL1R | F81: EE2308 (B IWE) & | #LiRmH
BEEREAT) m R S xt RIAER
(AtiEERKER T | F%: EE4535 (X7 &
BB IEAT) PRI
9 | 2015/7/16 | K | /Mg (Gt ER%xR /Mg | BRI RIVIEIREE | FLIRT
FAFEERER) #E$
10 | 2015/7/17 | & | /Mg (dtimE K] 5 BT - TR E 6 JICAER
Fi%.%H
11 | 2015/7/18 | + JICAEE
12 | 2015/7/19 | B JICAERE
13 | 2015/7/20 | A JICAER
141 2015/77121 | X | g™ | (BXREE SFE | EE17,185 O R @E KX | JICAKK
N EEEFEFT] R ERIGHR
15| 2015/7/22 | Kk | oKIE | [ KRBAZEFR] FRFHEIRVEE JICAERR
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