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g | T AN fAEqd e AR O qRaws Ataeer ArausT fEawd ad (IRegE

U]
) & Bl
3 (QURY I 9T TS

3 (9 (@) dleusT A 9T
A7 ? wiEdHr @R T

T W& 91T (Zone of Cracks)

[U®H AT

(Failure Zone)

9 :
(Transport Zone)

ﬂﬁ@ AN (Deposition Zone)




TR SARGH A BT T ~GAH -G ARt gt

el S ST ARt e aer gege fAers weedw gersd ey (R )|
HICHIE ®IAT {[dells FFATER IR AR e 19 dibea;:

q. =T W& 90T (Zone of Cracks)
R THT STSHT WY T HRIHEl aRd giar a1 SRR a1 B 5@ afbeg | = = @
BRI WIHT N1 @RSl g | a%d FRene au awmaAr g b 5" T 9k o 9tea
&1 HEd T |

3. GYH! AT (Failure Zone)
I AR Hided! WRT BT | Tt 96Xl H HH o §rg T Ghell gR-ACT HA:
qeIfR F1E g |

3. YA 99 (Transport Zone)
I e GET WAN g TS B A AN R GBI WWHI SF qER g | A
wifaTe aR T W AR W A 9w R g aeg X wwa e Sifar are fear 9tk
I AT ATST I |

¥. gMUH WHT (Deposition Zone)
I MW e WtET WEE ST g, Wiel T FRA 9T A §g | AT 9N U
AR g weg |

3 Q) (R) URUHR YHK
ufedr SfaT q« 3 qerd T afedsr Afawr R srarer dkdwrs Fe o agar afiwe
T Ay |

AfcrT 9 BT THT
et R (Types of q?«’r%fﬁ%ﬁ'q(Wpes of material)

movement) I (FF &) | (Rock)

(Debris)

WA G (Earthfall)  IHT @E (Debris TEE @E] (Rock
Fall) Fall)

Ged / Bedby  (Topple) el @ed /  Gohd T e , AT Tl /
(5E0in e Tod (Debris & T (Rock
Topple) Topple)
R wer  der Reed W den RBeas wee S GBeas
(Slide) (Translational Earth (Debris Slide) (Rock Slide)
Slide)
Wl aHBR R WA AHH A TR
(Rotational Earth Slide) %‘«Tfl’j\ (Rotational ﬁ'rcﬁ[ (Rotational
Debris Slide) Rock slide)

ﬁf@lﬁ KI5} (| Sfee 9 (Complex Slide)

comblnatlon of movement)

——
G
| S—



TR S e q - aedn e

TR : MG (9395 / I adT geaanig aiferd qiedgeT, wreved foew geaatke
RIECAERCERCE ERIED]

RS I TBREE
o uRfem oA (Lateral Spread)
e dg (Flow)
> afeasr 989 (Debris Flow)
» 9¥-dg (Earth Flow)
o Y&H de (Creep)

RT 3 9RAF IFEE

e g

FHHR =T (Rotation)

Tren %WF;L (Transitional slide)

——
N
| —



Tz e B (Rock Slide) (wedge
failure)

G F8T (Debris Flow)

Y-9g (Earth Flow)

GIT: AHIT TTAT ERIET AT T AFA 77 Geaif Jieasl, T8l He I faareT

——
N0
| S—
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3 (D (3) TR SIIH HRY
e WHaH FRIT AT AHAT FRAEATERT Jedie] T AT AST IRaAdTel &1 Ag
| o TR AR ST, BTETa € i et Bhaerer 5 9l W wgd Ty
| FHHAR A AATUH Hed, ATARIT G a1 WA [aAwT T Fedr @a Jm=ag
T WHH HROBT FeiHarel 9 IR 9 g | T8H F USel A T9E@ HR
g wag | 79, 9Rd WP YHE PR SEAST b U gAEay | 9Rd S
FE AT T TFHF FREE T

Q. A BRarwa
> ®a H (Cutting works) STEd: €%, Fell, TR, Al SANGET TEIEH Hhe
ALK
> AR IR I (Increasing weight / uncompacted filling materials)
> WEd weMl (Deforestation)
> SEAHI WO S@TST (Slope increment)-(TRT FATSET, A&l @wal, afg
FATSET, M)
> Ul Fearyd Ferg (Drainage mismanagement)
> SAWET g A
R, WHdH BRI
@l (Climate)
&AIHI (Erosion)
ATET (Weathering)
ﬂ?ﬁ?ﬁ (Earthquake)
I a9l / TS ARl 94T (Presence of water)
&l HeM (River cutting)

3 (R)HEHT =

3 (R) 9 S IAC AN EI Y
AYETT (Weathering) < W& =g & T§ AIEl o= WHHAT YT g | HHAD: HiEl q
Wgr_&:

Q) @9 AT (Residual soil): TEAT HIET TETHIY o7 T AAIA AL ATFH STIHT
RErg | AT W& @ear, /A S afy 8 geEa hee afd
g ¥ A=caHl %l I8 hell I9 |

R) ORI W& (Alluvial soil):  TE-ATESr S AT T A TR HA STGAT (BT
PRy a1 =M1 EFT, QAT T WRET Wil guEl 9 Aiel daeg | AdH JEeent
THEE (Hedl, ACTHT TTHA 7G|

VvV V. V V V V

et

L e
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3) TIMFART AET (Colluvial soil) :  HRTell SfwaT dfewr wifer, @ear-aedr T Ui
Tl SRR AR o IUIET o HIeldTs TAMFad Aiel A= | J&dr AT
A, it T SEer Wt GEIHT ¢l Ud aear T AT Aiel fieik Wbl g |

3R (R) AR ATAR HEHT IR A {HT
Q) AT TIT (Boulder) : BeohaMT TS ;
R) Ml 3T (Cobble) : EehaMT fEFAT T ;
3) WRET g7 (Pebble) : X Aiel T el SHiel WgaT o2l W@l [ o ;
¥) F3E (Granule) : 9R AT et g5 ffer fex av & ;
Y) AAr (Sand) : 35 Ficl eRafE @Rt THIGT a1 BTdal Gal @dl AN TFA ;
%) ﬁi—a(snt) TA GaT @l 7 AW aR IfqH WigaT RS @
©) RrFeaTEar AET (Clay) : dea~d W T SiqAT Ui fRRiEd Far T |

Ay e e qestEt FueEd! vl /el a9w 3 |

3 () (3) HIET TQE 1 &

Qell g7 37(755?'7-778?’((:0arse—Grained Soil)
. ATET WGl &Y g1 (QIeiel ATIGAT) Al 36 |t Ay
TGl ¥==T F&1 I T U [MIel [HeT 4=aT ol
o UMIel WSS BTAHT AT TAWH: ThT Tl (Clean Gravel)
o UIICT [HSTSET BTAHT AT AA: ®IER AN (Dirty Gravel)

TS 97=T F&l A T TF [Hlcr M ¥==T arar
o Tl THSTSAT BTG HIET TAR: T 1T (Clean Sand)
o Tl MSITSET BTaHT Wil @WH: HIZR ST (Dirty Sand)

T T Y@ AT (Fine-Grained Soil)
. ATEET SET ol (et ATaran) atErer 3o Taib qel
o HAEETE IHET HeR FRa 3 ffr et a7 aerey TafET: R (Sily
o WEE T HER A 3 fAfer fiex | TR 3 fiex amn A«
TS i ez A (Clay)

et
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TR e afimr aur s -aEant gRdeT

o A, WA A T, 7 o v et s A
TT EChAM WL TR godbdlel % ) Dry Strength Test
TR At L-6 TeE Eedsd ppe—tt X

"= y) urt Feeeg =@ rede Ribbon (Plasticity) Test n

W Steg g | g T ot g

URET AREAT HIEH gedlels  qEl é B A

= e 3 Glossy Surface Not Glossy
A T AR ﬁllvilvi =AML HcTer Dilatency (Wet Shaking) Test
o\ [ o
iy % dfben wifgr T 29 Ug | N
= > e https://www.elementaryengineeringlibrary.com

geeel Hiclel it iz e [civil-engineering/soil-mechanics/field-identification-
THA HICAT TA® ATSG-ATSeA 9 of-soil

e o T W |




TR SARGH A BT T ~GAH -G ARt gt

q=ge Y

NN [a
Qi%il gH ~Alenp Yl

N

¥ () R e AEET SIS ate

o o o o o o
gl AelY =l Y ™ HigUepl fdedd cHcild seddq RiE N g*%ﬁﬂ dlgerpl Aedd-

T AT © T FTEA 1 ATARD! G AAT T, T AT ieedrs A T 9 |
IREYT R AT Ifedrad Ui THRHT Tedl FhIaTs (HFTTER “qAH0T T4 b

EEFRREAT L I s A G U

& eIl 0-9 e FTATDT HA FAA FIRT TR =07 T Ffeob
(Very Low afer
hazard)

EX: R CAL) 9-3 AAEA(de TSI GTAT TANTHT AT Il sqaEa=ah]
(Low hazard) HTH WX = 1 gfee a3y

EC R TR R-3 FEAEE AR A A RasRaeaRg g

ﬁl'\gggigm [BRIMIRICC R R b LI ST e | EAU

il THIT JERY foreqa srewa T O AT AT qAT TAAHTHT HIH &

(High hazard) T WA T&Taih! ATATHAT U9 T oo atershl a== T
TN TR g i afel

Afa STE TSI R foreqa sregw g uw qur [ el syt gerde

(Very  High AELIHAT T T I WAEHT FEA FAN W =

hazard)

T 9 a7 qrEwad: Fa==r T A9 el |

¥ (x)  Tafve qor amn- shaaRe gEtee wan
aE-gatae wfafear Se-fearet o SfEwr W g | T, 99 AR s A iy
el BeR T AfEaT | TE-fedr ghT FE 9Wg AT WURN e O At
TANERT W ged RO g W | Idel f orewn 9l 9 et Jham
Aefeedr T3y e e Riwe-sfeftaie @@ o aaeg u gy | dar wel
Rv-sFaaie @ aa ksuar g |

o THdl T@ETA (Toe wall) e %= $9 (French Drain)
o [RERUHI & I (Crack sealing) e R Wl (Wire Net)
o TIvy T (Wattle fence) o T AIIEE (Stone Bolster)
o fFa=av Fta (Check Dam) e R d&d U@ (Retaining Wall)
e GFI YUl (Stone Pitching) o TH Tl (RCC Drain)
(

Nt

{ a3
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° T{iﬁiﬁ et (Jute Netting) o @? ATt (Stone Drain)
o AT T (Slope Cover) o T ATAl (Earthen Drain)

YA e U AT -6F FIAET AR WA Mg, | A bel Aredidd 98
ad fagust g |

o @ wgAHT HlE U (Horizontal lines of grass plantation)
° Eﬁ% KIERE RG] (Diagonal lines of grass plantation)
o TT WANF (Brush layering)

o TifcraE (Palisade)

o REMA (Fascine)

o TifEd YHAR (Live check dam)

e TY Al AT Ao (Tree and shrub planting)

o g AN (Bamboo planting)

o HiFHT A3 ?}ﬁ (Seed broadcasting)

o TG 1 JSATHI A3 U (Tree and Shrub seeding)

¥ (3)  Taier st gt

¥ (3) (§) UEER! AT (Wall Structures)
@7 & fETT St 9@t de=ar

GECTEXTILE

GRAVITY GABION WALL (Back Batter)

GRAVITY GABION WALL (Front Batter)

I : DoR Standard Drawings
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%el g@fT (Toe wall)

WU %/ T, ar [T qur B gaha Ha Add MU SHA%! HEAr o
B -3 e IS wEadE B qEd WiHtg | AEe THE Ievd Y@l Wl
WIHT ANTelTs <aT & @l |

YT FET q@IeT (Retaining wall)

TIT-ARET ST O3 AfchaaTe SRS 9@l el UH! a1 W qaF AT A A3
AR YEAAE IR q8d TEd Mg | AEd! W@ ShaMang wE o ocar &g @ |
qEcH® BT GAEH B AT WA W T WIS T a8 bl e o
=g | WA e, Fagdl $Hg, MU AehT AT S @t R 98
TEieE (VR GAET GETHN A, T ¥ [GHeH WL AURT, TAEAT S g A
AT TE/FART) TN T Wby | S AW WA Al WUHT @USHT JIEA WR d@d
TS AT MR | AT ST FAAR AUAT T A T Heh AT B |

AIBT ? F@lCTHI [T T TPl qa@lT e gerr

LIERE) dFa e : IR RREEAIIERR)

Gkl Skl

Seclo i Y e 909 3R 0,809 WAL UMDl [H;  AEedd, Sl
(Dry T FHH @l

SO0 . 7w At
Gl e qo e olbw:q A ov:q whgEn: PRI wiftmET o Sree At
(Mortared Qfaan: RS FF  wFed; G
masonry)

T el T g
e qo faex %ﬁg‘@‘:%ﬁﬁ+o_9\ higal: ﬂﬁ?ﬁtﬁ; HHAR W = qe-d;
K] T AT 6T, 0 QAT e gaie
(Gabion)
T A ¢ T eWET agEr HTEaT: At
(Reinforced Hifqar: @Een; dHEsl aaE w" T
Earth) HT@
CpnEe - 90 Fier fRemEA agER HIEET: Sfer
(Reinforced WA AEH AT AT @rel; S

concrete)

e R = e R T

9Id : Roadside Bio-engineering Site Handbook, DoR

e : T feeasl Ay Ifedarad o aWEg AREYE B0 | T Seed 6
SHART G AT GO A B T W& AUEUE SHiw T 96e |

qFar g1 Iaias! [t fate:
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qv:3h Bl FedblgHT S T T5 |

ol GIEE ATIAHR ATHAT BT
g ‘
ol TEHT THHI Sedls Aol
TEHT ggTel @reed (Overlap) 75 |
ey gell gFl AN T U -
TIDH YAF qE  SWH TedlgaT |
AR T 9y | T & e
Y 9T A Qh:3v B GoRTSAT |
Wil gl AN aHad (flat) 5T
TART T U5 | iRl Aol HNTdTs Wk gie] 95 o J9are a a1 o+ g
FROT AC FASAH! AT ATl AT ACH! qiz T3] 95 |

TIEI STt qaierest AT &

ST TSTE T YA ST AT AT = L x IAE + 0.4 e ;|

I URALDT TATAHS S ‘T&Qﬁ T qRHT (Heavily galvanised high-grade steel
wire)‘&l'!ﬁ'lT Tlﬁ g ;

ST (triple-twist hexagonal mesh, i.e. .5 complete turns) IH=Id: 400 fordt
=terg T QR0 el wrwErg 5

WA FHEE © I aR TN T FAEITE, T e 40 I dRH! 5199,

R IS AR WART MR TATEaT

TFEE THHATTGHT SteqTe | R G g e @i AT

o gEl AHR Q0 HH x
QR0 T s=ar gal gy
ST IR FA FIHT (Tabular
and Angular)@i& ;

e I W 4 9 e
e TMET  (Densely
packed) TG TE@TH ;
T R g9 W& B
30 A-fteR ThE IR A
TS T ;

RIGEET
I R gaR T AR GREel ugie Sal-caes d/thee - hisd @l
e |
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AT g T A ARG TR
e srearar ar-gieaaie T dr saies W e
o TG TFIE TH @D (backfill) LT T;
o T T THTR! ANANGT &I (scour) T hIAAE (undercutting) SET3;
o TG HIY B, JEAT A1 T AW TE@AD] B GAA A3 |
A7 & 247 g@ler @i arEk si-Aars s FAT

¥ (3) (}) F@=Aw ata (Check Dams)
I T PR @edt a1 AR 9 T OWIET s WG W THET ARl SeuaT atg J
f==or sfe 21| aar staer el TRt HH T g diedl a1 Alelid! B HH I
Ted g | g ata gw, g, aRudr aeEer gen, #e, gE-Rie (Mortared
masonry) ST SAIGT Wibwg | ATl A St Wiedisr gd A qar e
SREF @ MR T A aAD] AW [ (Spillway) FHT T@RX SAGT 959 | AT T
TET WA FFeT AER 3 steee aned 99 g7 a9y |

==t sty SIS 319 ¢ driean afiasadt a1 AT Fiete®! SISAT




IR SNH THTT T AH-TEANT st

A7 ¢ f[Rg=avr aig# g

2nd Checkdam

1st Checkdam

'
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o et FE W B g0 A oty @ i s T

G AA-gaNaNg GEtes |
[RESINEICE RIE it

o o= sty Wiy gt wer T

Giedid! 93 (backfill and gully

floor ) T T ; :

o I Stgwl W X AEE |

FAwHT  &F (scour) T &

Al (undercutting) =TI

o == afg (Check dams) ==y EEGEES s
Sifea == st (Live check AT 7T s
dams) Fafor 8, GredEr e 3T FH T

¥ (3) (3) HFs @ (Wattle fence)
FRTel qedr W FEdR TR g A WGB! <& A WHN g AT GOASRAr A T
TR AT TR TS et e () erd-ersar MeX & fhararg sted sere
W T TR TR Mg S A AR 4 | W i aw W e
TEg T A e wiy s e s g g 3 A W ui amege ) ae
TANT g St 3% af 9 Aiead gl fSeareE qed ghigeed 19 |




Hrd: Soil Bioengineering for Slope Stabilization and Site Restoration, Polster and David

(Left), Erosion control on forest soils with vegetation, under global change, Vennetier et
al.(Right)

FE: Wy G WA @8HT €] A (Catch) B TEy | AT FHEAe ARuT siEEw
R 8 T T SRl TReE a6 wed [y |

JUGH TI: AfSbad 30° gFashl el S |
U@ AY qEdHl T Hika ¥ 37 & e 0w 9y aiee 1@y |

¥ (3) (¥) ¥ oS (Stone bolster)
WUl FHAAE @Ue-Ere I TAIGT T WHAHIY WUHT GIT-ARIAs ad §H A,
PRl TdEd ggh a1 q9 TR GAHl QRS VAT el el g WA gt W
FANHR TS g7 e drg | T8 YRUL {1l THIAE T3S SIEAT warg ui
HE T | AT YR WIS FhT SR TN M |
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"7 97 g7 afkree

>z R0 W HAT qWaEE i T
gl TR WEa (bo x Qo0

a i . o N -
- . . V4 / 3 fiex wvarg @ SR
AT A gRTe® Aiee gl S
d e T ¥ afed

GId : The Landslide Handbook-A Guide to Understanding Landslides, USGS

B Giedl T T TGB! 5G4 HH (scour and gullying) T TET T | Ha=h! HH T,
AT A 9T AT T HeH HH T |

A

haN o o
o sl Tl wllcdl]

o 9 Al maW TS X WexX wETEHr FHCUHT,
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. T,

o WEA GF T TMEIT SERRT HH THH AN AETF AR

o EFﬁ@T (Sledge hammers);
o WIEARE AT T adall (0 IS HwaT dAIHT) Tl fared ofie |

T A9 st g
g5 derRe el g8 g 9 J98R g

q) PqeaaT 30° deeT HH ;R X
) T 30° IRT wwe : q.¥ e

¥ (3) (W) %ﬁ@a@gﬁ (Crack sealing)
e i e B o we | crear Bown ue el B age 1 aly 8 g
T TEFG T U U Frcars wag | a9d, RRew gET ¥ AR IR s 9d9e
ST T Il Gdedis TalReho YA = 99 & & 1 b |
A7 93 RARg® a15 37

ackfill with impervious excavated soil Impervious Geomembrane

or puddled clay, compacted in layers
—
~~
R <
4
—

\ Tension Cracks or Ground Fissure

I www. larimit.com/mitigation_measures

¥ (3) (%) Ude & (Slope cover)
qt o s T ael Sl e T Taae dedis Aed TS SISAT 9de era
F Mg | I GaeH TAD] U g a9l Telleedh Qa el HIUe® I iy
|




HId: Slope Protection, R. W. Sarsby (@T3f) T T&e foeas Sqedidag aiarsmEmat

¥ (3) (9) SeHI Sl (Jute netting)
WY FiieuwT dgar FF Rrcr TEr SH e gHieT o aeed dr auen e
ST AEHT FHUATE ASAX T@ Teh! el Har qaears giueg | UF = I
Sy g B gwg A g B BRI qon Seie S a9t e fear
Eh1 WEd Ty | Ufe) THET Wil HieUR fHearerg aerhl w1 Ui fTeg | Sgens g eled
i, T A AGHIST 9 AT Al TN T Aibrg | THhT AN Sl arde® 9
et get g1 79 |
R 9% gear et

I www.goldenpin.org

¥ (3) (5) dR STl (Wire net)
T AT G gFT T SIGA gFT a9 AN g 4l A AR Sedrb AN ey | o T
TFT THI-IHT WO FEh A5 T2 WUHT S U IR Sl A TR G afd
T Wby |
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A7 9§ ] wreft

BRAKING ELHIE7 /TENS!ON CABLE
4
U e 2%

NET SUPPORT ROPE:
(TOP & BOTTOK)

WIRE ROPE,
PROTECTOR

ORI
KN
o {’z/ SEAN ROPE

CHAIN LIRX

)
KO

»0’0:0"( % FENCE WATERAL
t’:’ﬁ;’:‘:‘ YiRE ROPE ANCHOR
R a7
I,
R
AV 3
skl B
) CONCRETE V.
i -~ FOOTING } s
i
FRONT ELEVATION CROSS SECTION

Figure 1 - Typical Layout, Wire Rope Net Barrier System
Grd: Wire Rope Net Rockfall Barriers, 911metallurgist

¥ (%) (}) GFT gUIT (Stone Pitching/Soling)
TAUTHR! GHEHT T, Wiediars MeRAare ARTST qI7 ATl r I+ v gde aerar ae
T3 gUIE g | A a9 e Heal Wi Aefaedr AU AAEHT 9 T by | W

a7 [l AueT SUTE 7 |

"7 96 57 g7

0.80

20 CM STONE SOLING

I YT T (@) T T Bew Suemtaag aRase @

¥ (3) (q0) ¥ag el (Surface Drains)
ST WABHT AUHT T qehia Fafirer FeRrasr et arrgegr| wed-gy el wE e,
e A gy |
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ﬁ Tt (Stone drain)

g5 ARA IAGET dlel @led! @ Ug T AEATS SEahl Sell a1 aRiel @ 9g | F@r &y
S et o of Gt i drSE | Sehn Sel o1 Sy A g 9 T ey
UF 8 (HRT q0 -0 IFafier) TY UG | AN AhET FEAueEr AR AR USar e
T TG HHA el T 98 WU | el GIGSUT A ARAT 3T T Seqan 9 e

| WerueaT WA A SIS g3 gl Hoidl srsy ug |
"7 9 g5 I

9% e

pa/3 Hie

GI; TINT A Seamag dife qieaden, Pryas Rratramer, weves e sRataieg
I

N

g& T (RCC drain)

TE A AAISET GFegd Wiauddl aEel [ R gg, arean, fE T Rdves
AT FEg | TEAT ATl AEHET Serdl T U qebiad WHER HUdT Ol e
Gl T Wiate® B =ifed gl A HEasd TdqEE 7 T @A 5 |

@7 9% 3t 7t
AT'ZT 800 TlSOT
Rebars’< =
Rebars— e

S0mm  thick
PCC




TR WA aHT T AR T-GeanT fedent

¥ (3) (99) IU9de Al (Sub-surface Drain)

W??(French Drain)

TR AT AR SHAN FEAT WU 91 ST g OIS Sth TdMeTe gued qatd
fgar afex Mo amEa Gy Fed g9 9Feg | A9 ST T a9
WRUDT TAfREHH! FT TN e | T TFUE] FFAT HUHT AT THAT g A
Ty Aed Aaedsd drgd HH Tegd | Il Mo fgar e J=®bT il qeus]
TR gFTe€ 9 ATy | e I TG I FRO g el W SeEe
HH T qieb~g |

@7 20 B g7

FRENCH DRAIN

‘. Excavated
Trough : 3
9 ~ Perforated Drain Tile

I mygutterguy.com/french-drains

¥ (3) (9R) TR YU (Terracing)
T YO AT BRIl s S8 aer qat
QYL TEHT T T fAfE 2| A eEelt
TS T TATTHT TIhT GG HebTah! AT IR
TR I g | At e sfeers
TN ST GREHAH qR0d T T Fag Aid
wmwwwmm,
Frprr T We g | T A T A
SRS gl B AlQA WED e, T @90 T
il (Sandy) T e ( (Loamy) YHRH! HaTl
WUH! TAHT HewdqUl gog | FEel HIEH
AT EY HAAE FH T U A TG |
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FAIAAT TAAE 3 ThRd e 19 ﬂﬁﬁq | G (International Centre for Integrated

Mountain Development, ICIMOD, n.d.):

%, dAMe Febed! T (Outward Sloping Terrace):- df¢ Ml WEwems ®H ¥
TG FHAL YIEHT ®IaX0T 1 A & v wieg ) e Tkt A Anfear
TRIETE FAET T TR FAHT Pl €8 deall THT F B B Ty T AR
FAETE s gueT Hew g |

@, GAGA T (Level Terraces):- UM SFAT Fg+ Pl WS HAEHT F&dl TR
SHE §7g | g Wil AN IHT ST T 9 AT TP TR TR g | T,
T AHIST ST TA THUHT G, T I ST A T I 9T |

T, N Tkl T (Inward Sloping Terraces):- T T A HAl AHTAHT AT
el SO g | TRIAT SHIRD UM TR BT SR FAEr g T e
Feiete T W FE g | W gehE T, T R T
e fgd T geh o ste o wRiEe T Aty |

(<)
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R 27 TaHE FFR

Outward sloping

Shoulder bund
(optional)

Cutting

Filling
Original slope

Final shape

Level

Original slope Shoulder bund

Final shape

Inward sloping

Shoulder bund

l Cutting Channel

N\ <«—— Filling Finol shape

"""“'-: N
€

TR WR GAlE: $ 9 SISAT O i T AT Faeedl AaR T =7 Mg |
At 3 TRIE FER G

AMEL el T FHAA T i ek T
o HH AU g STSH o WETW AW B o I AW STSH
[EaEEa) wrer o IFAGUHE U g fRmT wmer  (Non-
(Permeable soil) AT o fHfmar Arar permeable soil) HT
A gd Ieered
EAER:
(
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¥ (¥) TAT- SeAARg giafer

¥ (%) (§) 9T L@ =i A (Horizontal lines of grass plantation)
AR PRI ST AR B FeW A1 -8 e qal @ fate A ateg e
dfheg | A 33 AT I@Y ATER 90 @ oredr AT UH ABT AEdl g HF 0
Yfrefier femg W, g5 <@ d9@l g0 HRa 30 demex g § fex ufemg | A
fafer grr: gewr ST Ad STt gy | RE 3 A q’l @ uiE AUB! @Rud g
| g T, B Ry W FwEAw wtE W T B W AW GEHET SSgeA e AU
TERUH G |

A7 23 dar asTar wia Q9a 10cm

e T arar EliEETEs
(https://www.anilgautam.com.np/search/label/Bio% < OEngineering ), EIEEIRIIRE
RRIRCCIE 2 R 2 R ERRE I

o 5O U weaT FHH M SHTH ST
o W FE@l SHAA G IWN T ;
o foare® &= 4 g8 Qo dfefme g0 ;
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o foaEE @@ TRl T WEE YHR A7ER 30 Hewer g q e ' gy

|
T qrEe

@ e s an
e <1t (spirit level) ;

fereae® garl I Aqre ;

MR o1 FFAES (dHie)

THAT ZHIZUHT BiEHT foeame a1 q7g Sr3ae W =+ ;
S G A Gl AT T A

30 e R A1 < (measuring tape) ;

S AT TH FEH! AR T I

¥ (%) (R) W%@Wﬁgﬁ(magonal lines of grass plantation)
IR I YATEAe g99g U MUl SHTAr AT Piel GHAHT HEA a9 g STSHT
AT T FIET ARATATS HH TRIST a1 awish! TIae. Gagl g &iieor e fanr
AT HigeE gegdh @Ml U g | J&Al aeaida! 9= T Afgel T A e
SHTAT ST AHEAD g | TGHT U g @ AT g4 B 30 e T q

e 79 T wea® @ q0/90

HfreHeT®! 0 oig AM=g |

{7 ?¢ gg& W@ wiT B9F

&
4 ¥
b

=

’l' Q\y
10cm

I I FAmaiE (https://www.anilgautam.com.np/search/label/Bio%  OEngineering ),

Al AW

G @I °ig YT & Rqa Fa:

&0 I wma1 W el SR 9T




TR S e q - aedn e

HqE I AN BT STIAT UL
freare® o= aEl T 40 dfFefWel g

o o (NN (e o
[EeagE SeHl S8l U AIEhl YR ATER 30 H-eiHe ’g q e &+ |

T qrEe

THAT FHIZUHT HiEHT foeame a1 qg Sr3ae W a4 ;
HET @ WA @A AT A AR

@ forFE s 9n

e <& (spirit level) ;

gR A <9 (measuring tape) (30 fe) ;

fereae® garl I Aqre ;

ST ARl T@ bl S T qe

e o1 HEAES 0l (AHieus®) |

A9 g% T SISl TG [AEar A A

e A THT AeaT AT WHT TR T T WD AIHA RN BargT | G
ST WUHT STSHT AIEles Tod =l saedmn ety 1 ;

wtas! forear AeaT IR Aifdedr 9NTETE ge T 99,

TUH! TR fHedr T A AR Y@ qEds | w9 o o @ 9t
Wﬁ%ﬁ,@ma@g@qﬁ,

HiEE! fEeddl HEEe &l WAl del [eeae® Maedd! arll gaearsy g |
TEl WREE g5 WAL WA TEX HEY I T EedAhl H0S (ERahn wRweet
HiAedl WRT) SHAHT 9T <fg Q0 I % AL |d T T P g |
T FICUH eaeEdrs =@l qRH! THH T T AT TF T

Gl WAl SHT AT AET <A @ledl @9 U6g | Wil aarsal WA Wi
AT WO FHAAT Weld @leal®! WA 96 9 98 | 91 Ta1 @leaM1 el 5+
el AT e T W FleAae Ay | g iy uiesw! Bear wedEr aeme
T | T AEET WEE gheadare Ieaudg | fedrers we w9y (e
Atell T 9 9¥ell) T Gerare el @ty 16

A HEEE wel AEHr qU st e aRkei gh B ug | A 3T g
WUHT S1ET SHIM I WiS] ATETH gy | AAshl HHA! HISl A A SATTS
I 9 @isg 9

afy T s gewr e A T 9 3 R T wew ol ant g wwwEer sefee
TSGR 9T WIS sgaed Hemsd 7 |

(=)
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¥ (%) (3) 9 <ANF (Brush layering)

e S Reel, @93, fe)l S [@er 99 Sder €@@t e (cuttings) TET <@
FAQT AU IHFaaE 79 ARy WHTg | A A SE @dal Aeirs
AGHIST T e (Anchoring and Reinforcing) T &€ UaUUle oIl WAl THTd
(Catch) ™ TEGA| AN TN FH TS T GHal AC Gl FAHTHT ET AHETID
Tg | o9 Ay e BRa 30 IfFefier diewr W Ay 16 T et #ie qo/q0
Afveftetd! wep W USe @M Frearwn et g 9 | o uiy R Afefiel Wi
Al AIETHT deel YUK X IET gHH e Ueel Te¥ah! eigEad! o= I T TEX
P UG | T TEAH UF @R ADT @l GHAF T HRA U e 57 |

AT 26 F9 IR

«l‘\\ e

A TITT A gewaeg e qRaswr, Bre e, aeeer o shateke
e @) T e faead Taamidag aademT (@)

T RS TS & T B

oYY U weaT HH MU ST ST

o [Nl TR GHell HIST QLT FHTHT ET AWEAH ;

o fogaEE 9= @ 0 ¥ Afefex g9 ;

o TEaEE AW @7 25 g @aRky fafr
Y |

fogar A= fafar:

o GWIHI FETAATSN
e AT
TEare 4.0
AL Ay A

HId: T faeqd Jurd/dfdeag aRarsHT



TR S e q - aedn e

ST =T TS A Y e 9

o T9 T & geT R gk weee e T A B e 9 06,

o Tl grEmEr 30 e Ui gekdl T SISy Ug | 9 W 30 A, e
1 UG | O TANEH AN AT IR &l Y 9l Sal q8dl Aol Al
freaTeT e Sael &l S el dd Hed M6

o T Q0 YH. FEH TFH WX TIR TRUH! Foredr AR o] 9§, | T=T 9 Th
TS wafd UF fere FeHhr e aFarg Aife FERRT g7 Te | e el
OO Tl AT TR 1feT el g9 1% ;

o T2 WAL SR AFA AIEH qE FHICH BRI AFAT BARST TG W& &
ghmars T fRasy

o TMI TE TUR TRUA! foreal dfeetr qedr D! foearad! =Ml 9 TR W8] I8
| A 9T SFATSHCE T HUAT HFT & SH. S el ISl qeel g
T

o G Eh®! AR FE B8 T F9 ARy WH STSHT a1 Tgie WY 9 | FEr
R R Hfdla?.ﬁc{lcrvllg_:[é%_'f;

o T § W WA FFH EAH! Antt B e T ga am Sfafed wafd
SRS UEE| WA dHl T @iy q9 decdl TS G o g T Gglh!
Terar fSEd Tame i @ty g |

¥ (¥) (¥) Uieidg (Palisade)
o FRTel ST TR SR AT SR B e WO Ee SeEET 3 geg | e
TTSHAT T ARG D FET AHAAT ATl IR STET BRI TMe=g saals ieiee Hideg | I
LI U Bheea! Aad 70 99 G e grg | MieReH e saaie

T HISTE AT (Catch) BT |
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GId: YTHIOT T IR ATIT T AHAW T Geanil qRasHt, T 79 T foare
RIREEHCE IS IERERREICE

30 TSI w=aT et PRIl ST U
ferean == a4 3@ W afefier gaue
ferean <=zt 78 q fiee g

forear o= fafa:

A THA A=GT qE ST IR T I | G At ER gared, T W
WUH! STIAT WIETs Tl =@l saedmmn @i 0 ;

gNT AT GaT S Ao @l qre Ui

et T BRIl SifEeeT wifEe ge T ad O o 0

Gl el A HICHT BIHI hadhl HIEs Wal Aid Tl ATDBRH! A
SHTHT TS U | A TRl Meds BND verghl g5 {derg Wed Wed R
TR T

W TR WU Ul TR RIS Eedrds @A 35 fderg MeX A g |
AR AETE HATIR HICHT BTHT AT Ao T @iE 9§ | U e awd
ENTET AT =R el g1 9

ufgell difc@Eed Wigd wig § feR wEr M @i T oadl uigas @i S
o @ A wrelr Ifeatad f&afer SerisT | 99 @ W gt a9 dedl TS
GIs W TE, T YT Gerarl SFd! sae fFue aty ue |

¥ (%) (X) TN (Fascine)

TIeHT BN 20 Jfraffe MU Ja7 Weel T [9Aa, Toed, Rl e fgar o draesr
TG ENEE EMA AT sHUaH! Aerdl 4 weiia afieg | 7@ =t et
Fadel AtaR HST I @iea! WA GHART U4 95 | I9l 9 gy sllieieesd (stone bolster)

@7 30 w97
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* >
TS GHll TS BN @7y T HaHae a=5g |

o O o

AT T Al FAaNg qierd qieaswt, BEd ety Aeed ee 3hamaie

RIEECS

N

BT TS A e B

YY B w1 % e S Sug;
30 QW wwar w0 P oRl 38 ¥ e g
30 3y yy oW M Tl 30 3 few gaue |

forgar A= fafar:

A THA 9=aT A ST IR T U | g9 afared e gered, Tt we
WOHT TISHT AISIATs Tod Bl saeem g 78

et BT TS B O Srears gard ol TRSAus | AEeaddl ATERE! a9t
a1 B b WEA oF g A1 g 9 B TG

®RA (Fascine) W@ qeiele g& T A X 6710 T4 SIe

W, W A HeR W U | UF GSHA A 9eaT adl @ geT | aEr e
GHUHT AIET Pl AT R0 A =6 WE TGl &I ARCHET Wbl AT T
R FgFE | @esr R0 A, WRA T 0 TH, T g 0

GeSMl FICHT BT UH Abials gl I (Over Lapping) TA9e | a8 &0
Tl Rar 7k o uger S WEd ow Wi | U e o W y F@
HIEHT BT e ;

b,

%(Fascine)ﬁﬁﬂ%ﬁﬁﬁqé(wq@@@m;

gfe @l R0 QU wear s PRI WOAT WRE (Fascine) T HAEE fHe e
ASIGT U Wiebegy | TTHT AN TIAT Bicahl eliehl fheirens garerer a1 ggiel
TIHT M Wibwg | AT AE9TF AT Y& Yo §. HI. A1 & Fer fobar fag
g |

¥ (¥) (%) SiEd g@ar (Live check dam)

T Qe A FEean staer g oifed geea e oned gfb g | AT gHer
2 & ¥@ a1 JAHH ERIEE T8 | Wiedl Wbl STIAT Grdled el TR BRIl
fErediy. BAYd® edr warerdr el TR A 0e T aRuNaDT Adrers Tud feq ug |
7T B s 30 Alrefex wid ST waeare qiy FRETH &1 g |
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N FFARET ARG B TART BHT ML A7g SAT FEd 9 (& a1 BRapT) s
o g | AEY AU AR G 34 AR W dewed T | aEa Yo
Yfrefier Wiy sl ar 9 oSy v | a3 AR AEer el o 9 ga 9y
I8 | T90 THUHT Peheid q*loﬁﬂﬁwwﬁ@waﬁ%ﬁmgﬁiﬁw
T |

=7 39 ST gFar

Bambusa vulgaris

-------

1T : Live mini check dam (Clark and Hellin,1996)
ST YHaIR T<SeT ea e Ha

oYY R w1 FH e SiEe SugE;

o A A WA GE Aiedmr A gl W i

o ST YFAH! T4 BTEE A= g0 3 I ¥ AleHeX g8 ;

o T Sead YHaR g a1l = o g0 3 ¢y ¥ e gIug ) A T @ledin
HRIAIT ATIRAT TF T 7 |

RN qard:

o 9T BT (R WeT oM T R IRg ¥ JeeT =9 (diameter)): 9dT ghm & TRg
30 g QA fEeaEe Feed 98 | gl Aifdedl WRers FHa- o G ¥
TAH! ANTEATS YY° AT HIET T | & T&T AT T ARFT U] T8 A1 T 575

et

[ 3v
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o TEMBNM R THex @ T 3 RT ¢ dfefiex =a@ WuHl, 9¥a WU 9+9 R,
eEel A1 Welal WU | TG

o TEHA g, e T f wwerd G W | e A, Few e
AT TH AT T el UL GIeaug ;

o oA A el SAGAH! AN HAH FE (Rod) AT AT AR WART T4 |iebeeg |

forear = fafe:

o ST YHAET A IUAH S FAIE T 0

o TSN ERT SHAAT MEHHT AN ERIT SAEHaT At gl T el @t a s
L

o A TS WhUl A BINATS CATAAT STET URY AT I8 T ARUNAIE AIEkT =g
79 | wer @ler qar wRkewr et der oré e fig gR 1 et
HRA 30 Y. WA AHAH Tdeae ATy HREHTH I8 ;

o Q1 ERIETE AIHT ST BT < ST U9 (R 39) | Tl aeaE el
Grih! T UET TR G G TH0 G TS 9 | USaT AT g
WlpUTey TEHT 3 IRT ¥ . H. AT FHT AT <TE TATS,

o 3 *
o YFAR Bl TGNSH TIell STSHT WLl TR Gelel P Farsd 78 |

¥ (%) (9) ®9E 9l Il A (Tree and shrub planting)
TE A0 ST A B HH WA ARTAT G IUIH §eg | AT e G Wit
HeT qAT docll WETHT WART AFg | A1 SEAMT €@ a1 JeTdhl ol HRa Uh (Hedah!
@Wﬂﬁﬁﬁﬂ_{ | T forear W SRIERT SHAArE Sed (Reinforce), EIQW
(Anchorage) T €glU (Support) %Wﬂ?ﬁi | Wﬁznﬁaﬁwﬁwﬁ
e gy | e oo afeR SfiAsr 9 ke O Jees | a9l sAsT
FHAT ST AT GHIGHT AT Gledl g9 el g T MeReare J#g |

et

L 3%



o O o

AT T AT FEAANG qMerd qieast, PEd ety Aeed ee 3hamaie

RIEECS

N

TG A1 9T AT &4 fgae
o WHIAA 30 fSW WRT HH BTl SUTHT JUGRH | AAAS AT FAAT LA
fTuar 30 3 yyu B www 9l w@ a1 ger AW Ay
o T@ AT FTHI BT AT T4 9 x 9 X FI

RN qard:

. WﬁﬁTy
o WE @A AWK, BearT w70 e AE aqrhT
o TA (@FHfu®) |

fogar A= fafar:

o T WHY WS UH HEAT WA WHT AR T UG | 99 A e gars <
AR HET TG ;

o A TEE 9T fRar Ao @ed 9 7 el O 99 ¢ @edl @qel B T e
T TaT fAearh! ST e g ATaERy 9 WY

o SHT PSR WERT O wE oty e aeg wdg | ST gen @l @t 3
fFEeardre w7y 9 gell Wiedl @R 9L ST @18 3 99 TASH qaked 9
FH T AEH T
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fEreardl G Ift gardar soie A1 HEEl Werdrel GielaT 34 TS Ser
ST Frex Fpred o | 76T TET W@ e €1

ferearers @reedr AT U8 T ANUREE SIS ANTElS Ae I3 98 | FE0 &
foraTr SRT T W e wifer W @ o | freart Akl werg gaer RRR
gfg WY ;

THE AT TIY Fed! Aads ACRET F-AR @ledl 99 19 ;

ferear! aiui Wl AEd® AR Berg Hiody U] GG | Hiowy Teal Erearb|
Aleeles garsd ga |

¥ (%) (5) @9 U (Bamboo planting)

SfEHl Tl FIE AW GATAHT a7 33 alT O9F

g e wderg wew fivg o
ol T Wi ste Iedfy A
TR e T ARG S TR T

HEd Meag | AT GEATT 9] sesee e
WA Tl 3 BT T | f ﬁ 1

forgar o= fafar:

I
|‘> 60cm

gt

-« 60cm — <— 30cm —>

Atgep S FBrE e et

U Y UEY Wl &S

e e S

feredn A SIS GFal Al T41 [G& (Loose debris) U AE T3] T ;

TR ASTIA Y Wled! @R IR TRUSHT ataers A 6 ;

YT AT FHMCT T S qRAR [ 95 | RE® qig /el e iy w6y

Hid: How To Plant Bamboo, Guadua Bamboo

ferear! At QX (Mulch) T@TE & 69 ;

AFTAHAT ATAT T BTed T

dtq qeaT U3 AfEAe APl gDl g g5 oWl d¢ T Ud AIgAeng Al
EATEHFT T e e 9 g1 19 |

¥ (¥) (%) Hig®T 939 99 (Seed broadcasting)

T PRI, ST qAT AR ST AUAT FE SMUST AR SEE B9 gy ey | aed
AR Wi¥eddl Tde BTh< HadH! (Armouring) FTH Teg | BRUST AFars a9, did
Ul AGAT FI FRAAE SAISUHT G ead Tag | BRI SHTH ITh g adr s

et

¥ O

——



TR S B T G- G aRtr gfeast

TR T TG EA-EAT HIET WCHT ASHT Al SR TG Tog | HiEH Tee TH™kT
THTEF A7 T FAGR g el JqeTs <Al TS e §-ar R gesaie
BRI (5 WS T U e

Hig®! o9 g &t

. O3 g oW @ e feepee e g wwa A T gesATd

o R T wear FE AN A ARl wAes @Ed T8 | F9r W& At SEe
fereaTEEe HHl WAl ioel S hellge qag ;

o WHH UM &3 qUl 3@ goares gy w1 WHieR aeeEr Y Iw fEg
Fd ST® TF

o PRUBI [EPATS UF d8 a7 WS A< (Mulch) a1 T TRUMAEEAT SSUH]
AT S |

¥ (¥) (90)%9@ dl FIIh] forg AT (Tree and Shrub seeding)
T Ao PRI a1 AEEET T WUHT A fedr Ao 8 MR g, ahe o
s R &g | gy | A UBRAT Faia el ATHIT AUHT GO, e e e B
T AR 2 AT Y A T g | e Searh | 96l SRer 5 e
TR FAZMeTs AEHE TW Tag | A HH IEAMING T aTAITah] GCaTeesh! AT
e A T " Rl g EeAvw g aears aiiie qur amtee
BT ITART =T by |

LCIE I CURUS BT (6
o Gl gFl WAl a1 feew e g e wwr ] e

° (’3"(‘?|°|’>| dolddled ia\‘iohl dligel Hral \‘51{814'9 ol Hdlct o3 qﬁ;

. fIgar S e e T wEe gy 98 | 3 S A qrREET ST drael
R e 8 Aeq we | W et AR e, At B €e

o WA 3 W HH. BT BIHAT AT TG |

(v}
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e Y

FAA-ZFAAING AN e aresT A

FR-gAHARGHT AN IUIh  a-edideed! e & M Faar g 7Y aeEeas
g9 |
o forear EteT AT g g @ g WY
o forar ST T gered AT S99y g 0
o forear [l ag WAHT gIF Y FER ATEATH 4 g gad 8] W F ;
o oA aftax g Rax gearsaer anft 1 o shataie w1 T aem g
wy ;
o e iRt Seaee T AT gr ey
o TEERARE T gEeTE ufd, 9o q9r T@e€® g9 4 &Y U
FATARIHT G TN T 9a g |

AAT-ZFATANGHT AN ITIH el [Eeaeed! AHEA ad [(euH g |
AT ¥ FA-FARARGHT T TTGH P67 [Aeareeaw TamEe
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IId : Devkota et al., 2014, YT.ST. HY T {gdTe, [, €. 300§
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e g WA | b aEtaaie e wEl @ ghT g6 S Beawers
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T & i T T AaHT [Feaee
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(=), 3tz STFeHl gibre, A forfee
(atz), S ety i HATAT e |
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7w wferRETg | =T |
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o wfe g T gHIST b |
gFeT T SIEMT JeEar
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e, g T B W gy | g e gy | qd we
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AR S e e wfedet e w7 7 e e free g Wy SR
. R sFafaie T J v
o TAEUTAHT YTAAH! A TANT ;
o @Wmml

aq: Wiates fEwmeEe, gl crear e aar aeafier  SEeed! dax veed gEad
TG TR ST GEHEERl GNEE AR Uedae g 9Fg | 9wg facd e e
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780 gy focd Sitar ameafaT (Fo) YRR fudrEr A 9y 9 Of w9 e g
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| I g GCTERH] WE GAESE el § |

b~ | GEAT ARAl HISs ASATST T WA Yd &TAAT e Al Fel 7 T
THg facd ST 9 FeX FEORK ¢ g | Boeaed, T9H AR T8 A g g8
Ag | AeCHE Al TSRl Sl A AL 9E WS AGAG FIE T G | A
THIFT FRTAT G TAEEE ghbrg X el S0 T fedeed Wl demsy # T
dqegd | 9 HEHE MEE T €I FHHd §a, Mee el gasdh! Heds Heurs
TH GG §g | T HAC W& WICHH] ANierd SHAHT g AT9g, e HHAT wrEeh
qUEE SHAT HH TUHI GGe Wy | A9 ROl WA deArsT B qohl SelEe
HGUd, e a1 T-EedEEdr A g |

Y () () Tae qor g9eafdeT SeHTeT qHe
Fel R SFAaRe Td1 e YS! RN [+ THRH 51 949 |
Fq W ’7@27573 ?%_ﬁ 1725'737 — }@756 T2 337@ 1525576773 GTET W;

e gl FAedEe 9w o [FEarEEs FEerE G T,
% TEITHIT CEEE TIFE o AT T FAAFIRATE TR ;
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gl 2id (A7) G0 T G AEAEE o [EAn 9 T [Hfla G qawr
w7 e |

FTEqlAE T SAHART FTTHT FTE GHEIAT
WiYHT IeERd R sFuaie 9@l Hrias e gedrar TR yEear &y
TR | AR TET I WUHT g9 YERHT SEHeER sRaang e ge FERmet

KEEEIS] EEISE] T AETH A FHS ERE|
T

FHAR TP ST YA FATS ATFA

T I Ries] ERECRITES FHGT AT g Ufdda

Y ) EE-sEaEaRE YEieET ghte
F U AR W, Giedl a1 URIHT AW HY T AN S AL G AT oA
F FfEa B awre aew @ | UE GHEAHT GHIEHET JUIEE A-AEH g
qFg | o 9 G AHEAE A qd RUET e ause 9y | a9l Fe
o afafer gete 7 o afedenr s Bregd frdm T g |

F 9 e R @ HeTEeT §-aaew iR 5 9w |

o A Y-#F T Wiedll I UHRAT ;

F YA gaT-AIAT FHee ke ;

o HTARE SHATEH] EE WE HEH aHEHR I g ;
o AT AR WEHAT AT B ;

o TET-HIGN &1 WU T G UHAT |

an TI'@,W qi%il W f’“"('”ﬁ(cb 21 dla&l P Ulee §"?9,"|\ | THEAT hITeE Il < I
AATF TG | T

o ATANE PRUEE: Hel Fbl AHA, FHAARL g A ;
o @ FRUEE: U SIS @iedl, e T TEEE |

F W ARl a9 R P v wtEe @ B oded ww B
TGS B ATAAE T | AT BB AR ARAAS AHAT: T [QUHT ATETCAT ferao
T Al |
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TP & THEAT T THEIT

T AT, RIS T WeTHT el T qeliaT T gdgd! v Oersy T R 13T Wat

T GEEAT g 9 qgre (Retaining wall) TS |
TTell Thedr e g MEedl g T gl el q@ie arse
& QA I g 9

Y HST FLHDT Gell THT Hreted! g T <A1 q@ied a3
IGHT TA TLH TSP U d8 o 9
HET T2 T WA I8 AUHT SIS e gk fow, S ARy qeA B s |

AT SIS FE JANT T 9l Fa=20 T a9s! Aiesl, AER, E-AeE Hhw
T AT FUEE IR e | TF HHAT T WAHT AR S &b Warass faraey
T b |

aifcir & FiAfe® f[A8yrsr FRIET

%W%ﬁﬂxﬁwma@aﬁm%ﬁma I NG -G G T g | aad el adget

TFETE eSS, | dfciee ars T |
mewﬁwﬁﬁﬁw RT MO A (WERA Fe) g | q9d ae
g% 2 AFTAET TN ARG Traerdl TN 7 |

ATWAHT ATIRAT AT ART [HEeEaH] @R TN T A Yfaide® qeral dicrsb™
feguwt g | A A aRux ST qearsT T awE! NS Fi, Fwers, Weer
T TIGAT AUHT TIT-HICH FEa el Haedars Tqd AR /iHus g |
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AlcrT | IIGH FAaHl gae

Y fex ST, -4 (ITR-Ur=rs, 74 HUHT gSH el (Tre) A1 uig e
9eal oGl | feruT, FfeT-uiEe (ferT-ud, atee) TOH | qE A i e
IR, JA-TA (IT-UEH, ) TCH  STET BT W A T WiedEedrs g3l a1 9% H
TR gred ar aferar ar
gferor, gferor-atem (gferor-od, 9tEm) THUHI b A&l " A
Y freT TgH q= OB SEHT ST gt T EE e
avaT HY9 ST, IA-T4 (STAL-HH, ) U SISl a7 G AT Ui e
zfetor, feror-uterm (gferr-ud, afem) TAUHI T Wl T Ui AT qE AeLH B AT b AeLAT Hid
BN
% frez- EERED WH | Q) FAfowceEdTs 8 Teddl TH T &G o 1
IeaT el R) ST AETHT Bl U T Wi Aferdr a1
3) ufe®! &8 G T I il ST
U T hig ATHRAT Aelee TS T T U
qy, firex RERED WOH Q) T AR o
Il HH Q) JET ARCHT |t AT AT
3) "l S8 g T gWl T I Selt T
TR ) G LA TG T A
Q) WG Hie ATHRAT BIE T TG A a1
3) WG HiT ATHRHAT G T T Alelee T3
5 o = o 9) 3t < e T T A
{ v )
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q=ye &

SIIREARERULE

e a1 el S e T e S g ST MAwT S A T g
SUHTH! TR T T Godl ATST SIS 4 A5 | T8 TEal IUHHI AN
AE AN AN T FHY FHAAT Wieedl FHG TR 4 T 97 gadg | g fafe A
TE GUIIH! WHE AR FH ANAAT GG BT goeR ol aRkd ar e
SR AAT T qFG | T IREGEAT el a1 Ml ST q9 q9ie AT T
FE! TERETT (AT IR SIS Ggus! § |

% (§) 997 HUT I=7 (Standard Rain Gauge)

R W Y HRO HeA W A6l U UH B | STSHT SEHb! dFwdr T bl A
AT T 9 FHATTET AME qied AT T qiobrg, | THHT AIRN aW(h! T S THIR
ST g3 g T auiel WA AT 919 R e@ A9F g | a1 AiSeE &
ferean, wam TAUST BT ANET HAHL B gell Tl e dlis Al o Ry A
WIS S qFE T | R UEE A7 WISy T T, wad Sedl qadiadh! Al
TR TR IO TF 95 | AT AiEl a1 SUHWT F8H THH! i HFa Q0 e
xq0 e H e & e T wdy | A AfSen T AUSRY srer diwd ausbter, e
T AT FAET G AR WO e 3R vew forgd o g awg | aw e ol
AOAH! UHE W Mex (@ fr) 2N 2Rw aw Aoe adrs suEed T I aierd
ATTAT 3 A G D G |
Wl g A e e o wenn SerEe geaEd e T oamr (@) g
e &= 9y W gREa @ddsl 93ab! TIHT Soaid ThT B

AlcrT 90 A ATTERT THIEAT GaTH ATFTT

q (o)
E! co
% q00
R R0
Y 9 %0

grd; http://hydrology.gov.np/#/rainfall_watch?_k=1p8vv2
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A7 3% 79 #9777 (Rainfall Gauge)

% ()UFHSAIHST (Extensometer)
TFECHINEY WEUEl PR IqA AT URU WH ANHl BRET WRE T g |
TFESFRITHEY WEMHT W A R G aeead qu g, 80 gaesaiies
URAET ANl MO T YA T Wibrg | dMe UHEdrAeT WIMH qedrs
AT T NI ATGA ¥ AT T MRS § | TFECAIHET &M T €4 e

%, el B (Crown)
Uit I wEWaT AR AT B, W€ AEEIE R e e Y | Akl a9 ST
TFEHIHET e T |

9. qier A=
TR TAFARG AT T ROR 9T R 9 gaae-aiey. S8 e stel Il
= AT ST (Compression) ¥ A9 (Tension) &4 AU T Hed T4 |

. g IRTE HE (Toe of landslide deposit)
HYATE ATYHT AEH! BRI AeH] HAHT a6 (Compression) I0H §7g | ad 3 X
WEHT ST g AT WR AR [RRAT Bedl AidE! [Uve weet 9l geg | S| a|
AR T 9 309 g g A1 TEH! s g, T MUl HWHT Toall &AeEHT b
IR IUA g qag WA qxd 4G |
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A7 3§ gFge~gifieT (Extensometer)

Extensometer

Wooden or PVC Pipe \

Invar Wire

Stable Ground

Crack

Landslide Moving Body

y 4

F4 9 Al TR AR WA UF Ued Srer Gge THue | ant arwEr aed 9
AT gaT WEAH g% Yed A AU AgER qedTg g quE | UFECTEIHed!
fa@eus! =R1 AT (Crack Monitoring) f&fd (T g 9 ATAAHT AN SEH T
qibeg |

% (3)BR ATTHA (Crack Monitoring)
R T 9T X e AR e seaaer e T s atetey T A avie
FATHT T AETF G| TAGHT AT = ATTHT (Crack Monitoring) fafer T T Al
17 ffer wEm TR T Wi e B e T s a9 By qa
TEQT TNUHT G |

R Trel o wifts wrerd et ST ot O aEafde guel g 9dg | AR
FRIEE Fet Fet G THHT P I ST Teg | BRI AL T wdwers, Wl o
TITHT ATCHT qRET d1eT qISH aef SHeT aqeaid gersd ug | a1 fafy uaee-aieaht
feus! T qeblel BT AEAHT AW TEH T Gy | A ISR TN T
Mo wa g | B T a9ER 35 Fewl ded! Heeee a3 W R BRI
(Crack) 99 fa®aR Wu/AWusT Woe T aAfbrg | T, a1 SIS TFaierd H9T Jorredr
g T Ml sraae Taee AR B Tear swoesesr e T wEeg | A
fafeEre TR BRI A/ AET TS ATIChIT FHAAT 9w SRaH TR
UfEEE T WED W @ag | 49 [ 9/ qur FRE aqmaRaEn T s




TR e afimr aur s -aEant gRdeT

TR A faw Ty |30E ROE G wOea e s T qifs

ATTAT Y AT e MRS 3 |

@ 30 [T FFTET (Crack Monitoring)

% () | W (Moving Peg)

K EER TR | B e FR U T B e o B U B I EC e 2 B | S I )
21 AN W WA Ufe o T SAAT YA T AT MSUHT AT e
TRAHT FIEHT AFER TE g1 79 B B T e 9 e fa g
e frgeeers o= Wi #1 To@r ey, Sed qa FE R1, R2, R3, R4 | B faegers
ATIT AT 'ﬂﬁ? T[T w 3;& T fgomar (distance and horizontal angle between pegs)
ATHT IR AT ST AfEeg | 3 ANE U WO qedary caeweds T difersht
ATTAT & A G D G |
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A7 35 gMe 9T Moving Peg)

R1 R2

FHIT (Concrete)
L.y Xy F
o FEHT T

o ® %

R4 . Ol
d (N LU LE R

R1,R2, R3,R4..... Reference points/ Bench Marks
P1,P2,.... P12..... Moving Pegs

()
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ERECUN
el SgH faaor (Landslide Risk Analysis)

Settlement Name:
Coordinate:

Sn | Question description Input | Remark

How is the slope of Hazard land?
A) Plain (<5°)

1.1 | B) Gentle (5° - 30%)

C) Moderate (30° - 40°)

D) Steep (>40°)

Depth of failure (OR If not applicable, debris flow severity)
A) up to 500 mm

1.2 | B) 500 -1500 mm / Or Some Rock and debris flowing area

C) more than 1500 mm / Or Excessive Rock and debris flowing
area

Bed rock weathering grade

A) Fresh

B) Slightly weathered

1.3 | C) Moderately weathered

D) Highly weathered

E) Completely weathered

F) No Bedrock visible at vicinity of landslide area

Geological Condition

A) Alluvium/ Colluvium/ Fill debris consolidated
B) Alluvium/ Colluvium/ Fill debris unconsolidated
C) Rock Fall/ Rock Flow Visible

1.4

Land use pattern

A) Grazing/Grass land

B) Community/Private forest
1.5 | C) Dry cultivation

D) Wet cultivation

E) Barren land

F) Settlement/Settlement area

Drainage Problem in the Area

A) None (The runoff quickly drains out of the site/ no significant
signs of erosion / there are fully functioning drainage structures.
)
B) Low (Some evidence of shallow surficial erosion/ partially
functioning existing drainage structures.)

C) Medium (formation of deep gullies/ Presence of non-
functioning or non-existent drainage structures.)

D) Severe (The runoff accumulates at low-lying areas/ severe
seepage issues and no drainage structures. Characterized by
the presence of deep gully erosion and percolation of water
through tension cracks leading to subsurface erosion.)

1.6

Y



TR WA aHT T AR T-GeanT fedent

Sn

uestion description Input | Remark
p

1.7

History of slide

A) Not moved within last 5 years

B) Moved this year for the first time

C) Moved within the last 5 years but not this year

D) Moves every year by initial mechanism - diminishing

E) Moves every year by initial mechanism — constantly and
getting worse

1.8

Life progression of slide

A) Stable slope formed or will stabilize naturally

B) Further movement expected, by less serious mechanism (
post-slide adjustment)

C) Repeated movement expected by initial mechanism or
another equally serious

Infrastructural Vulnerability

2.1

What is the condition of buildings?

A) RCC building complying NBC

B) Mud mortar stone or brick house complying NBC
C) Mud mortar stone or brick houses

D) Wooden or CGI sheet houses (temporary house)

2.2

How is the protection work against landslide?
A) Full protection

B) Partial protection

C) Minor protection works

D) None

2.3

How is Road access to the settlement?

A) All season road access with gravel/blacktop

B) Seasonal Road access (mostly only accessible during dry
seasons)

C) Nonfunctioning road / Total blockage to settlements if the
landslide occurs

D) Foot trails only

Economic Vulnerability

2.4

Are people dependent on livestock at the area?

A) Not dependent (People do not have livestock for living)

B) Partially Dependent (Some houses have some livestock)

C) Dependent (Most of the houses have livestock)

D) Strongly Dependent (Almost all people make their living with
livestock farming and has no other occupation)

2.5

Are people dependent on Agricultural land at the area?

A) Not dependent (People do not have any agricultural lands for
living)

B) Partially Dependent (Some houses have small agricultural
fields)

C) Dependent (Most of the houses have agricultural fields and
make living with agriculture)

D) Strongly Dependent (Almost all people fully depend on
agriculture for living and has no other occupation)
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Social Vulnerability

2.6

How many houses are the exposed or are in affected area?
(Do not take whole settlement unless everyone is within
exposed area. Houses taken in consideration should be directly
affected from landslide)

2.7

How many people are in exposed area?

(Do not take whole settlement unless everyone is within
exposed area. Houses taken in consideration should be directly
affected from landslide)

2.8 | How many people with disability?
2.9 | How many people with chronic illness in exposed area?
126 How many single women (Ekal mahila)?
121' How many old (>60 age) people in exposed area?
122' How many children (<18 age) in exposed area?
123; How many socially backward households?
124 How many financially deprived households?
2. | How many institutional facility buildings (School, Hospital,
15 | banks, etc.) are in the exposed area?

()
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313?1%“ R
gl Yebra faramer (Landslide Hazard Analysis)

Remarks from Field Observation for Hazard mitigation

Settlement Name: Coordinate:

Report of Hazard Situation

Degree

Weathering

Remarks

Soil type

Remark

Depth or Rock fall/flow

Remark

Land use

Remark

Drainage

Remark
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‘ Report of Vulnerability Situation \

Building Condition

Protection works

Road Access

Remark

Dependancy on Livestock

Dependancy on Agriculture

Remark

Population and house data

Vulnerable groups

Remark

Note: This landslide is categorised as Very Low hazard level as per the hazard
categorization and Very Low vulnerability level as per vulnerability categorization. The
subcategorisation based on risk after taking settlement into account is CAT II-A.

‘ Possible measures (Engineering and Bio-engineering) \

Wall structures
Check dams
Netting
Surface Drainage
Sub surface Drainage

Crack Sealing
Other remarks

et

4%

——



TR S e q - aedn e

Grass plantation

Tree Plantation

Live check dams
Brush layering/Palisade

Bamboo Plantation
Other remarks




TRl few arfieenr o =afier-aeantt gfedat

EREEIIE
3% a9t #99 (Standard Rain Gauge) dTfeTesT
TS ARATTAaT: ECIiCE THIA/START H:
L5 T\ 79 (W )
( 1




O o\ X
2% TFgaHET (Extensometer) AT dlieiasT
TS /AT T: e THR/CAD] ATH:
&) T TFHCIHIT A9
( 1
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T %
3f9% BRI AT (Crack Monitoring) AT dTferesT
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ATLA &
{WE 9T (Moving Peg) HIAT TTiciehT
IISTERIERIIR EAR T THR/CAD] ATH:
R SHAHI T (R):
fafr T AR SRt W (P) R X P d=al T

AT T WO AR Feud R Wk (R) < ger ge diferst asq 99 |




= 9
i .

TS FET : (e Wiy, =, 9Ee dEee e MU,

AT AC ... TAAT Wb, Al
T R

IEAHT TR IR T (Translational, Rotational, Fall, Topple,

Creep, Flow)
FRNHTH Y (Sheet, Rill, Gully)

= R
SR T et FRT AEATT TETE -

(FAE 9, T HAHT I, el B, fdE, qAnad R,

A )
T ¥
et s e TR
T Y

qfeet FF (Plan and Profile) SIS

T &
qfed®! T ﬁvlflﬁ'@[ :
o TEAT
. TeE
o TRTATHET FIT (slope angle)
o TRRADI AIEST (aspect)
o IUT (altitude)
JqT
Tfed@T AT T GST AR AT T

Alluvium, colluvium or residual
Consolidated or Unconsolidated
Rock (hard or soft rock)
Alternating hard and soft rock

[ )
[ )
I

TR AT -
o TEM®! HWEST (orientation)

o WW(Weathering grade) :

dadieT T e
-'lﬁ

ELTEIE)

ELTEIE)

ELTEIE)

[EENERIEE BRI TN

7 o ¥ fedie

ELTEIE)

A o T 9uie =
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o dISll =&l
o W&TJWQTJ@[
o HATH AT AIH]
o WHEIH ©IHT & JUHI
o UNIH & UHT
o) &%WW
o I :c‘ﬁFQ?ﬁ afr (Degree of fracture) :
o drSll
o ZhFTE
o X gHRTED)
JT
TfRddrs MTeaT T afiewme feafd Sgar e THarg B FersT T A
Tl%‘r
|1 0
el FWeM W@ Te WIH! Tl Wigdl SR T WERAr A I
HAETTT IR
=T 99

TAF ANTHT Ul MepTdiiehl 3@edr T AGarl (material drainage a9 ¥

and moisture content)

o UM M AT (material drainage) : L IREEAR)
Wlﬂﬁ (well drain), IREAR) :F*TQTﬁ (poor drain)
e HTGAT (Moisture content) : @, Il TS T WTH,
IEEEal
T 4R
e e Fuf T
o A Y AT TEAABS
o A Y AYHT Tl AT AT AW F=eiehl
o U AW AR Y& wAcTH!
o B a9 B! BRI Tl — T HY IS TH
SEr)
o T a1 Gob! HRUT Telhl — T HH g4 TIH!
SEr)
=T 93
e Sia W ELEIRIE)
o PR WRIRMT T o1 WHlas €T €A g1 HAAT ol
o W TR UERART IR Fod FRATEAT el (RaR g

(=)



Tl SR i< o A T-weant greast

HHAT )
o URAFN TRl FRO A1 IF T FROR TR FERA
FETEAT el
QT Y
e Rt At s sl Feat weme Te 0 At T
e TS (Catch)
o HeS (Armour)
o feTe (Reinforce)
° a?gmﬁ (Anchor)
e Tzl (Support)
o T M&™ (Drain)

EIUIRES
RS T a1 A AAA A aul feare =
M 1&
T-JYIRT BT (Land use Pattern) U T
T 9
T Q@R ¢ & A 67T T EEREEIEE IR L
RG]
A EU I [
ARANRT T AT T fory ¥ avfs T
e TY
o AT
o HiE
o g

(=)
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AGT/qIE:

Lo A T | | W S M (Tl [ e )
UIE S THET WRO9, G HOT G- AN
T A 4260 9 ¥Y 90088/ YL J99UE

A o sl g o @1 o, arg. 91 aaEasad el FREwH T AU
ANT/AeTg TS eaiid TRUsT aal-gFAmane &1 |

AABHOT: A IRAHT AU AR AMhH  FeaRT Felferd AT Aeaiid qar
TNGHT B | FGAT 2 MRS T T fa=Re® d@dhs el g9 T a8l A AR
et wfaffre T | 7 gl g it 7 9 gAA A 9 wgae R
e e g7 |

et
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