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Fig. 2—1 Conceptual Hiustration Showing the Relation hetween Topography
and Geostructure for Road Construction
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Table 2—2 Characteristics of Slope Failure vs. Landslide

Distribution | Movement | Period | Main Trigger Immunity
Sl?pe.. Near ridge Fast Short | Heavy rain None, may
| failure - - o occur again |
' . . . Wash-out of
| Landslide j. River side Slow Long sliding front Ye
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Fig. 2-2 Conceptual Hiustration Showing Topographic Caprock
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- Table 3~3 Description of Feeder Roads

F~K

%w;;ﬁ‘i(ﬁﬂ_\ear Roa.d'

—19 -

F-C F-B F-D

: Starting_PQiﬁt © No.99 No.126 - -~
‘Statlon +100 +400

Ending Point Khandbari | Chainpur ‘Bohjpur | Dingla
Hstimated 10,3 16.8 45 15.8

Length (km)

Estimated 1.5 2.3 - -

Cost (Million US$)

Preliminary Route | Fig. 3-2 | Fig. 3-2 | Fig. 3-2 | Fig. 3-2

Description on . Gradient | Gradient - -

the Route 13%2 to 12% 1 4% to 12%

Note: Figure in table was estimted on 1:50,000 Map.




4.1 B OH OB ¥

Foe~ L OBBIT @&Eﬁﬁ@iﬁ%ﬁ%(ﬂﬂﬂ)i)\?ﬁﬁ Lk © Repa_l Road Sta_ndar:ds
(207" . MRS KESEFBIRTL S, | | 7

WA BWEEIL W ﬁ&ﬁﬁ@&aﬁﬁ&ﬁ&mﬁﬁgﬁmﬁﬁgnéw;hmdgl
CONOOERAB T, MRS KKLE, HBORHHTHOBBLLER, _%ﬂ
RO HMBE GO0 SHORIRN, B OEEERIEL TS, ;

LROBES QDK BT, BAWNASEHIZNE TH, MK, TR, mmwﬁ\
m@a%%m\mmm\%ﬁﬁ@%ﬁ%®#ﬂ%ﬂ@kbLM%M&%E@%&EL
‘CL;%O _ _ _

ﬁ%ﬂﬁt&éﬁﬁﬁ\ﬁMeblwmskmdénfb%&5t~ﬁﬁﬁ$;ﬁ
BREE. BH BB LOEBE VL LRAOCETH S, BBEAHBOTH, B
HEE, HESHBESOERLHMEL TV 3,

AGmEEBONile - Khandbariffid, 24— VBB EIBEL T HBBEN, 2
n491—®M%&LT\w%ﬁﬁﬁﬁént%7&5#%%@%¢Kﬁﬁﬁﬂéﬂ
T b, -

A7av. s b EBOTHBR, 7oy 3KkHRENBRIHECEETHENS
Bo o CHBORIRRR, Y4, AEFRIAFORABE L LUHNORRE L
LTHATEARHRBELT S, HME&IKH\Kfagxﬁ}ﬁ%®§ﬁ$%$
A, Table 4-2 KRHBAWRIBEELRL A,

o7 Y ey P EARORTBER, KUBHHRIES TR - v EORRE
EEBEESMAN D B BB S0/ h, RAME 8% Ui, REHEES0kn/bT
. RAEBREER 00 srEE L, BHOERIC S/ THL 30mE DR,
BAMBAMS T 0 I 2 7 PEBEBLLDIR, BYRDNERRIKIMBBETH B,

BY ¢Z®Dharan - Dhankuta HES T2, mm:é's %, BAMBEEIMTHE,
®H%Kkﬁﬁéa\Tuvxﬁrﬁ$®§$bﬁﬁﬂﬁﬁfﬁb\§$ﬁ®ﬁ§ﬁ
REAUBREEZZLON S, |

- EHOESNER TR, oY <2 b %mﬁﬂmﬁﬁwb BORRUEE
&Lfmﬁﬁﬁénétﬁﬁénéﬁ\%ﬂ—wﬁ%ﬁﬁﬁbtﬁ7&5#$ﬁﬁﬁ
(A) Road Transportation Policy WAk VT, YEOMBITOHEE L LTK.
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CEABOBKBOCENTL AN, L ITREZOFFRIOTLAL,
U s b EBTEOABSRE—H (1987, 11~ 1989, 1D IR T L. OB AT
C MBQRRAARNN. KM OBREL LRI ShATETH B, SORATO
MH KRR TS Y | B THE R (1989, 11~1991 1) 0 2 M b b B
Bah, COMEBRTE, BTERTNCHT IR0 1AKT 0 Y 22 bl
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Table 4—1 Proposed and Existing Geometric Design Criteri_a

Deabgn Width (m) Gra@ient tlax, Suﬁar; THint. Horiz. | Hinl Veer. 5ight
€lass | Road Teccain | Speed Carriage~ shoulder Hax. etevation Cuvrve Radius | Cucrve Length ] Distance
{Km/hr) way {X) . {x) () - {m) {m)
¥ 50 5.0 1.0 5 5 100 50 15
ACCESS ROAD .
ARUN 3 HYDROPOWER R 40 5.0 1.0 ’ ] & S 70 25 40
PROJECT i .
(PROPOSED—") H 30 5.0 1.0 ] 8 50 25 30
TAA F 120 2x2x3.5M ] 4.0-6.0 3 5 200
2/ : ’ . _ o.nopgvi| - As?
1A | TRURRS R 80 ] - 4 6 R =D B Y0 0
1 M 56 ?x3. 54 " 5 % 65
F 100 5 5 145
11 | reeoxed/ R 60 3.5 4.0-50{ & 6 " o 85
H 40 L 7 7 45
£ 60 5 5 85
I1I DISTRICTEI R 40 3.54 3.0 - 5.0 ] 6 " " 43
M 1 7 7 30
Motea: 1/ Hewly proposed for Access Read of Arun 3 Hydropower Project. éﬁyréviétions
2/  As per Hepal Road Standards (2027). F : Flat .
R ! Rolling
M ¢ Mowatainous
Ffrunk Road - (Rajmarg or Hational Highway)
These serve directly the greater portion of the ieonger distance R : Radius of cutGe' .
travel, provide consisteatly higher lavel of service in terms L ¢ Length of vertical curve
of travel speeds, and bear the ianter community mobility {regionsl v : Deaign speed
interest). These road shall be the main arterisal routes passivg f: Co-afficient of friction
through the length & breadth of the country as a whole, At Algebraic difference in
approach grade percent
Feeder Road S : Sight distance

These roads are impoctant to travel of s localised nature than
that which truak reads are inteaded to serve. These serve the
communities wide interest and conumect important towna districts
and zonal headquarters to the Trunk rosds,

District Road

This class of road conaistiog of all roada not defined as trunk
or feeder & city roads, serves primarily by providing access to
abutting land carrying little to thorough movement.

These rosds serves as collector to the feeder roads. These roads
should give access to one or more villages to the nearest market
or to higher types of roads. Hoderate travel speeds are typicasl
on such roads,
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Table 4-2_

Structure Design Criteria

' Structure Standards of Loading
ﬁa'or Bridae | HS20~44 or IRC-Class A or
JOF: ge any other equivalent loading
Medium tﬁ Minot_ HS15-44 or IRC Class A or
Bridge & Culvert = | any other equivalent loading
Temborary Structure H515-44 or IRC-Class B or
- emp y “'t any other equivalent loading

Table 4-3 - Descriptions of Phased Construction of Access Road

Phase

Function

‘Designation Traffic Design Criteria
GCarriage way- for . Bulldozer Road width
. transporting road con- . Power shovel | = 3.5M
Filot Road struction eguipment & . Earthwork
' materials . equipment
Capable of transporting| . Cargo truck
various kinds of . Trailer truck
Phase - 1 construction machinery, | . Construction | See Table 4-1 &
' Temporary materials & personnel machinery 4-2
Nov.,, 1987 i Access Road | for access road and (Road & hydro- |
to main hydropower con- pover construc
Nov,, 1989 struction tion equipment
, and materials)
2 years . Road con-
struction
equipment
Temporary : and material
Bridge As same as above See Table 4-2
. Hydropower
construction
equipment
and material
Phase -2 | _ .., Completion of permanent All kinds of | See Table 4-2
———————= 1'Bridge bridee .
: , ridge traffic
Dec., 1989 -
to . _
Dec., 1991 | Access Road | Completion of permanent All kinds of | See Table 4~1 &
o for Arun 3 | bridge and road traffic 4-2
2 years

Hydropower
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62 @ % E OB
WO BN, Fig A 1~ 4 3IRUR |
AT, MT%%&?%iT%@/Uf@&@&E& NEA X B P
lwowmmmwibﬁmbtouﬂﬁﬁ%lbﬁﬁﬂﬁéﬁw\LRW%Eul%
h\uﬂMT%MH&ﬁiLLBM%@iﬁ#$%ﬁﬁm®%WT\Lmﬂmﬁ B
BICBOREORME LS LEEERS |
MH OB HERBIR, 54 %ﬁm@&ﬁﬁﬁmﬁmuwmsnééﬁﬁén'
A0ty v 2 EBELL, _
S T A ﬁ%@lﬂ&I%ﬁ%ﬁﬁéﬁérwk\t%éLH¢EET%EL
ﬁwnﬁﬁémwﬁ\Tnfxﬁrﬁ%ﬁm”~me%@%§uﬂ%%ﬁﬁiét
B EHOUAHRL. HEUAE 5 0m. WHDEAEE bic 1L0m& L, WES
OMEIEE L OmOABEAZERL TS, HEMeE L. BB E HE KRS
S0, GROWEELE. HANA 3.5m. WHRBELS 10me Ui, B
Kea Wi IR 1. L I & FIRT 5 30 ﬁgbﬁm-ﬁﬂﬁo;W%ﬁLk
. R TR E R A7 . B AT R @55@1&59
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Fig. 4-41 " Typical Cross Section {Rock Excavation)

EXCAVATION(ROCK)

Unit: mm

NGsx

—Z9s5e

Note: NGS: Natural Ground Slope
NGS were estimated from 1:50,000 MAP given by NEA
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Fig. 4-2 Typical Cross Sections (UNCL) - -

EXCAVATIONCUNCL)

Note: UNCL: Unclassified Excavation
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: Fig 4“3 Tvpiéa! Cross Sections {Embankment & Bridge)

-+ "EMBANKMENT -

1000 5000 10001 000

§_.

1000

8000
a
jﬂ

an B

0 e e -t o
-

ABUTMENT SECTION i INTER SECTION
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4.3 i
AN Gk, fSﬁTﬁELtE@%ﬁ@%ﬁﬁﬂj@Eﬁﬂﬁhj@(i«to
4AHWQLM35L%ﬁﬂ@TM\$7n/I bﬂ%%Mmﬁmww® &
Leilahcnsd, TOH E{Sii IIHeotDSankhuwasahha;lﬁaiﬁ&$z§e1viﬁ%%§v
S E LT OREER » T Bo Bl OWMTIR. HER (Departaent of
Road) i Te# b Shinduwa. Chitreddibibic &5 Bk & QBT Bo
WIRCRBTENAALT-B RBEERSTHY., Ty 3IXKDREHBRTLEICL 5
THLEECH A, o TATI Y =2 + M %ﬁ@ﬁ RBBHIMT 7+ 2 14 R
THFEY 5. |
BEEE AT R, Nileg A LCLEBE BB L. Leguva Ghat &EET
v E OIS Tumlingtar, Powerhouse % L‘C-é”#%?ﬁ"‘f"iﬁﬁhiéﬁféa COBROBBMIL.
EEMN2000mi{ Oliledr & 250mii { Oleguwa Ghat «i%:‘é HQE%ODK% L
BELET A NBOOEBESORNBRE, $JCARNEEFARTEFTH S,
CTENBEF OV 27 b EBIHER, EEOUBEMBEAERY T VY KDRE
FREMOERELTHELTY B,
i) o
a) $ﬁﬁ@m£wrﬂ@ﬁ%@%ﬁ5%ﬁ<1atwm\f%%ﬁﬁ&ﬂ@gx
7o MRS RELEAMNBEREARNT 5.
b HEBMSR. RE. B, MECEALIBYTHEY 5,
0 BRI BENEUIBREERET 5.
1) FEHRBE. BEICESLELLOL L, RESIL ELTERY 5,
¢) HFHABOMLBH, MMBKﬁ%&%E BOBETHY, SEOHETH.
B A - T B 7 v v X D A E D Bl B B I LIRS B Chainpury
meun%om«®%ﬁ® BILEELIEO,
i) W
a) EHTEE O MBI, k%<ﬁﬂfm%%&?W/mﬁw®Mm&ﬁfé%o
ﬁﬁ@&m\%aMR%S%afaoMm&&%am\%ﬁaﬁiggmmﬁ
2.0 mbrd L. AORSEZFLVEE LT B,
b) BROK FRME. BERAKEIELTRA 1LO0mEY 3,
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W

S REEE ALT-B) LT BRI S S RN E LTCBF SN, ChOORM
_ﬁﬁm\uwM®ﬂmEt¢b%ﬁéntoMMebdm\%&¥$m®Mﬂ\MQ
L. MRS X OFREBRESER LI, |

Taiilg 4—4 Proposed Bridge Sites

| wo. [ stationl/  River Catchment Area Bfidge Length
T ST (km2)2/ (m)2/
1 152-+f20; Leguwa khola® | 35 | 70
-2 | 143 + 300 | Kenwa khola | . 25 40
3 | 132 + 310 | Piluwa khola 141 90
4] 114 + 200 | Sabhaya khola 3753/ 1203/
5 84 + 110 Chyawa khola . 12 40
6 1~ 47 + .50 .| Kaguwa khola 22 40
7 | 35+ 330 ] Rata khola - 8.6 : 30
8 34 + 390 | Suki khola 6.5 © 30
Notes: 1/ ' See DWG. ACR-4 through ACR~29
-2/ ' Coinpuf:ed from 1::l5,000 scale topo-map
"~ 3/ Computed from 1:500 scale topo-map

HKERENABRATE SO TR, ~BESE OV TEN, ABERHBELCLE
_é.-f,;5{},{;»’,}%}:50**6{)5\%?:0 i Sabhaya I DV TR EARYERELT

CHEH S LR OB E MR L,
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441 WREE

Kon e b M OERAE L TR LI B0 EHA SHB R,
EOXHANUTBHMNS B,
| ERH. R, RLABMB TRFNTS 5.

2. BT, BH. HHEHE AT B,
5 BWROMN. HENEDTH S, |

BRMAOER R, L L~3ORNTHOBE . RERAORE, REBER
Rk B FRTRAS LCBRYEEMURES 0B,

SEoOBETR. ﬁ&@%ﬁﬁﬂ«tkow<mﬁﬁﬁ%gaﬁma§mmﬁﬁ
S BARBEATNCE ST, EREATONN, fo TABRBIFRLE
1500000 LB & Sabhaya Khola @ 1:500 BB X b RO 25V b & G
.ﬁ%lﬁ'gsiﬁi Lf\:; Tahlf,; 4-4 l:Cn%ﬁ%bfco-..KTahle' th¢, Rt V?D‘GﬂmlﬂJ:'_
Kﬁ%&%iéném¥ﬁ<3%(UmmeHWmSMMM)eﬁ%ﬁ(%@%@
ERE. OmBTEREShE,

ﬁ%@%ﬂﬁﬁm\hMebZK%Lkoﬁﬂﬁﬁ@%mm;Fm.b3uﬁb
RESi. HMBAE 35m. WHRBEES LImET B,

a. WRELR |
R OB . A5y ERE0mILE & E T KR & Ade, b

15 EEMELBRERO - RWSREERLAN, ARECRIALOESS

Table 4-6 KRLAEROLBELD . BRELRORMELE, cOIEEDER

NYRMEMEE T, BTAS., BHRAEEEMLLL SHIE B2 %)

HE2OEHIVEHELIELONS

xwyﬁﬁmmﬂT®%amvw1m‘%ﬁ@%m:yéu—kﬁbﬁﬁﬁ&

BABNAM. 77— P HEOBE, KLOKkDOREYEEORRL IR

GBSO LOBRELAERLAEA. BETCRIEY, S0 53 RADOEBHRIIDNT

b, BTHMA. BESEERLLGA. WETTHAMB P 5 2 MEXLELS

N, BIEOHT RN BN LB LLBRTH BN, Hibli b OHE.

Eoageml, WRMNEEE LD ERTEEL,
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Table 45 Typical Bridge Type vs. Span Length

R.C Br.

Hollow Slab-Bridge .

) : ¥
T.ypé Span Lengtk.a (L} Givder
a 50m 100m 150m | Hedeht
simple Composite Girder L/18
Simj;_n].'e Beam . L{L?
Cénti_nuous ‘Girder . L/18
o S}'mple-qu Gizder . Lf22
1 | Continuous Box Girder L/23
Y : e
3 | Simple. Truss L/ 9
i) .
[x} L C
@ | Continuous Truss . L{1G
Inverted Langer Girder L/ 6.5
Inverted Lohse Girder L/ 6.5
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Note: 1/ L = Span Length
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Fig. 4-4 ~ General View of Sabhaya Bridge -
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Fig. 4-56 Temporary Bridge S_ecﬁon’s -
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Fig. 4-6 Drainage Type and Locations
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_ Fig. 5--1 Construction Sections
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" Table 5—-1 Earthwork Equipment
L o .'Productiou
Job Item Equipment per l=party | Q(m3/day/ .
: : party)
100 Clear & Grub '2 Saws H 200
Bulldozer, {
110 Unclassified Excavation | Hydraulic backhoe,= 930+
' Damp “truck, Loader - s
Drill, Loader, Crawler}:
120 Rock Excavation drill, Dump truck, 11 - 140
' .Bulldozer, Backhoe o
130 Embankment ,Bulldozei,'Roller 200 - 800
105 Pilot Road Bulldozer, 430

Hydraulic backhoe.
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Fig. 5—2 llustration of Earthwork (1)

Pilot Road
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Fig. 5—3 illustration of Earthwork (2} -

Excavation ( Rock)

Final Cross Seelion
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Fig. 6-4 Access Road Construction Schedule . ARUN. 3 HYDROPGWER PROJECT FEASIBILITY STUDY
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'Table 5-2 Major Construction Schedule {continued)

e Main Equipment

Work Equipmént Output Number ] Construction Seciton
Items -
1 2 3 4
T 9887 j
S, 10T Bulldozer 2.3 2.3 1.5 1988.8
. | o Bulldozer Oip) | : B unit PR, SIS,
Pilot = S 55 m3/H
Road Power Shovel 3.5
(1.5 n3) € 0
'88,11
M, month
o - 1988.2 +a3.10
e Bulldozer {21T) O3]
j . g.0 ¥
¢ Power Shovel - Bulidozer - 89.3
. . N 6 units P, SN
UNCL |  Loader (1.5 m3) [ 116 n3/K (For Seciton 5.0
. : 1,2, 1 ’89.7
Damp Truck {107) L g
B Bulldozer 4.0
2 units 88,10 ‘89.10
(For Section d —
4) 12.0
- '88.2 '88.8 -
@ Braker Braker 1 10 sets o -
il m3/day | Braker 6.0
. e brill I : 88,1t
o _ : Drill 25 saets e’ B
] ¢ Grawler Drill - | 36 m3/day | Drill 3.0
h Ce o . . '89.4
2 1 ROCK | @ Bulldozer (2I1T) Crawler 15 sets L 't
] . ‘ ) Drill - Crawler 5.0
- Power Shovel 80 w3/day | Drill
Dump Truck {(10T)
Loader (15 m3)
| o Drill Driil i0 sets
1. ; 4Q - 75 prill
e Crawler Drilil mJ/day
ROCK | Power Shovel Crawler 6 sets 1988.10 '89.10
) brill Grawler nrill —zd]
Dump Truck (10T) } 140 mi/day 11.0
# Bulldozer (21T)
Loadar {15 m3)
L1
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Table 52 Major 'Construct'io_n Schedule

& Main Equipment -

‘:z;:‘s Equipment Qutput Number . Co.l.lstructlon Seciton B
: 1 I 2 3 &
1988,2 '88. 10
¢ Builldozer {21T) Pallalell o
work with 5.0% )
s Roller (IOT) excavation '88.8 '89.3
SER——
T 7 i
FILL 89.11  '89.7
[+ - .
8.0
88,10 *89,10
12.0
1989,5° '89,12
& Roller 10 units o33
Dump Truck ©o7. oM :
s Grader . '89.8 ‘89,14
360 m3/day ||l unit ey
Buildozer Grader 3.0 ' .
SUB-BASE ) '89.8 90,2
¢ Dump Truck 1 unit L e s ¢
Roller C 6.0 : )
Wheel Loader '89.9 '90, 01
d———ag
A0
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:&2“iﬁ$ L
B2 1 % 8.k : _
A#ﬁﬁf{s&m U8Bz, i ACEa vy g v b (TEH b= ) HLORANKUTA
- ARINB BT OV« s ML, R LA LA - OR BRI LT, £
DL BETHONAESGTHIELA bOTH B, LRV A~ b i, 4
N—»@@%Eﬁ%%ﬁmﬁ%%uﬁméntﬁwfﬁﬁo
TR REERY, |

1. fclearfand'gfub “" . : Us5200.00/ha

2, Uncléssified excavation . 1.90/m3
3. Rock excavatiom 7.16/m3
'4..=In£erceptof"ditch ' ' 24,00/ m
: 5; 60 cm culvert pipe 118.00/m

6. 180 ém,éﬁlvert pipe . : 367.00/m
7. 20 cm pefforated-underdrain . . 40,00/m
8. .E__a_r.th feinforcemgnt works ' 225.00/m
9. Sub-base material (20 em thickness) 4,20/m?
10. Permanent bridges _ 1,100.00/m2
11,

~Temporary bridges . 260.00/m2

%) ¢ HE10, Permapent bridges 1. @ T. FHTEEASL,
HHE 11 Temporary bridges . HWMIHERET LD, kARBOR

L BEALERITELOTH S,
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622 T % R |
mﬁmﬁxgﬁn\mmaL1®m$m§a&21mmﬁ&bmﬁanhsmj

b, FOFMETable 5 3 #r_';"lbf:o- Miscellaneous & OIIt'her ‘.i-forks."i:f\ BT

HWOIB LB b -7, COBRMIR. MWL L3 I*fé%ﬁ@@ﬁﬁipf&& 5K

FOMTHFCHRTINAMBOR LT LHCHEHENZDOTH 5,

Table 53 Construction Costs

© (No.2 - N0.230+230m)

Ttem ' — : Unit

No. Work Description Unit Qu_ar'ltityl Price Amount US$
100 | Clear & Grub ha 2,992 200.00 598, 400
105 | Pilot Road2/ km | 151 - -
110 | Unclassified Excavation nd ﬁ;oi?;f75 ' 1,90 | 3,832,632
120 | Rock Excavation w3 989,250 |  7.16| 1,083,030
130 | Embankment od | 2,126,725 |  0.75] 1,595,043
200 | Interceptor Ditch m 64,560 | 24,00 1,548,960
210 | 60 cm Gulvert Pipe = 15,650 | 118.00 [ 1,846,700
230 | 180 cm Culvert pipe n 6,625 1 -367.00 2,431,375
260 | 20 cm Perforated Underdrain m . 22,275 WIAO.OO 891,000
300 | Reinforced Earth Wall w2 | 20,675| - 225.00) 4,651,875
400 | Sub-Base Material 20 cm m? | e85,380] 420 2,878,596
600 | Bridge Structure mé 3,055 I,IOO{Ob 3,360,500.
610 | Temporary Bridge nl 1,040 260,00 270;400

Sub Total 30,988,511
700 | Miscellaneous & Others Works _LOZV 3,098,851
Estimated Total 14,087, 362

Nokes: 1/ Quantity of this rable was revised on the baéis of 1:5000

maps produced in Oct. 1986,

1/ Gost for pilot road is included in item Noes, 110 & 120.

ABETOLHRE. PHREEOTHRCY LTHABOMME B - H, TO
Fr AR, 000MBRIC B S SR, UBENBLARRTE B,
BB s REOBE. M, SHE~OMMBUAR Vol [, 74y
3 K S H T WY BT E & % AT 5, | |
CORMIEOVTR, ARFUEEER.
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