THE DETMLED DES|GN
OF.
FLOOD CONTHOL. URBAN DHAINAGE AND
- WATER RESOURCES DEVELOPMENT IN
SEMAHANG IN THE REPUBLIC OF INDONESIA

FINAL REPORT

mnm u:}l‘l'n ,‘Jf.; -i-:,’-i::'

R \'li.“s ;/'\ii \/“\:K\Ef-‘i il;! J: nbij"li‘u ur"{ IR Jz 4 [‘ IJ"M"'M i' L%’Q AT :"f‘

"Wﬁiﬁjﬁﬂﬁﬁ ,; “V WW%JLmR_ﬁ'mIﬁV fHIﬂ\(U ﬁﬁf“ ﬂmfﬁ\ui

j11399?9(2} ¥

c'n ENGINEERING mranmoumoo., LTD.
: ; _' INASSOCIAT!ONW!TH :
PAOIFIO CONSULTANTS mrsnnmom.
AND '
'PASCO mrenmnorw. mc




JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

MINISTRY OF SETTLEMENT AND REGIONAL DEVELOPMENT
THE REPUBLIC OF INDONESIA

D)
" THE DETAILED DESIGN
' ~ OF
FLOOD CONTROL URBAN DRAINAGE AND
WATER RESOURCES DEVELOPMENT IN
SEMARANG IN THE REPUBLIC OF (NDONES|A
: FINAL REPORT
~ ' . COMPONENT ' B:
S JATIBARANG MULTlPURPOSE DAM CONSTRUCTION
: VOLUME. ' |V WOF{K QUANTITY C_AL_CULATION
o o _'AUGU:ST'zooo N
cTi ENG!NEERING INTEHNATIONAL co., LTD
N ASSOCFATEON WITH - S
PACIFIC CONSULTANTS INTERNATiONAL :

PASCO INTERNATIONAL iNC



o mmw



o Gl ’

L

 VOLUMEI
. VOLUMEN
" VOLUMEW

. VOLUME IV

1. SUMMARY

CONSTITUTION OF THE REPORT

2. COMPONENT A : WEST FLOODWAY/GARANG RIVER IMPROVEMENT

VOLUME|
VOLUME I
VOLUME il
 VOLUME IV
' VOLUME V
~ VOLUME VI
VOLUME Vi

VOLUME (I

' VOLUME
~ VOLUME Il

o VOLUMEIV
VOLUMEV

VOLUME Vi

" VOLUME VIl
7 VOLUME VI

- VOLUME V

MAIN REPORT
DESIGN CRITERIA

' DESIGN NOTES

WORK QUANTITY CALCULATION

" CONSTRUCTION PLANNING
" COST ESTIMATE |
- DATA BOOK

3, "'coMPON'ENT B : JATIBARANG MULTIPURPOSE DAM CONSTRUCTION
_ MAIN REPORT
_ DESIGN CRITERIA -
 DESIGN NOTES

WORK QUAN'HTY CALCULATION
CONSTRUCTION PLANN!NG

~ COST ESTIMATE
'DATABOOK

ANNEX
4. COMPONENT C : URBAN DRAINAGE SYSTEM IMPROVEMENT

© MAIN REPORT

DESIGN NOTES
WORK QUANTITY CALCULATION

: CONSTRUCTION PLANNING
- . cosT ESTIMATE - :
 VOLUMEWI -

DATABOOK



GENERAL MAP

SCALE
10 20 30 40 50kr_n

SEMARANG CITY

JAVA SEA

WEST FLOODWAY -

HGARANG RIVER

%)

BAS




MENT OF

B
SEMARANG RIVER

IMPROV

DRAINAGE PLAN|

TARGLTAREA
FOR URBAN

¥

KALIMANTAN

SUMATRA

= s
= = —
=0 . wi
2RE ) 5
OnlU.V. e
RFm - L)
£ [ : -
b T B o«
.lrQnuN =2 -G
=3 2 L
>&< .
- © 5
|
< ._M
K=-3
fir'




GENERAL MAP

SCALE

0 10 20 30 40 50 km AR
e e i i T i :

JAVA SEA

SEMARANG CITY
WEST FLOODWAY

1

BT A
CrG e
e ‘h-"'ilé.?a‘ ‘

3 !{.qu_&j% ,.'_ :
/“{ poahiog o T 2
S8 3

S

AU 1
[ !

1

AT
TNyt

w2l ]

(e L

INDIAN OCEAN




T e e B R A DN A O

L . FARGETAREA ™
b : —{FOR URBAN

A Taraa it Sr AR

DRAINAGEPLAN]

e

JAVA SEA

N

o 4 >
- B
G L. S
NN A s c S5
a A i
s r 5 Y s
s : P
= 4 Y G
.
’/’/) \ -
i3 .
3 g )
3 e ’
LEE T . p
r -
N . !y )
. g
T -
T e s L B
Lo i
E P
‘ ¥
p
r A
JU—Y 72
e
A . . .
. )
) B
¥

- £

N e

e AIRPORT
RAILWAY et

= T

. . ,?::"—" N
=+—TOQ JAKARTA L_F#

|
RIVER IMPROVEMENT
FOR WEST FLOODWAY
/GARANG RIVER

e
\% .
- o

CONSTRUCTION OF .- :
JA’]‘IBARANGVDAM / .

SUMATRA [y L KALIMANTAN )
Al —_

3 JAVASEA

SCALE

1) 05 10 1.5 2 0km
[Z2 s —— R ) i | ﬁm
SE('AARJ‘\]\'(}" Q;—_)" .

NG SURABAYA -

LOCATION OF PROJECT SITE INDIAN OCEAN \“\)“\? (0l




VOLUME IV WORK QUANTITY CALCULATION

TABLE QF CONTENTS

GENERAL MAP
LOCATION OF PROJECT SITE

CHAPTER 1

" CHAPTER 2

21
22
23
24
25
26
2.7
28
29

" CHAPTER 3

~ CHAPTER 4

4.
42

4.3

CHAPTER 5

5.1
52

Page
SUMMARY ......... e haee e et sate e e as e et e b erenaenn -1
- DAM
Dam BXCAVALON ..ot ens it e es s esear e sassene 2-1
Dam Embankment ..........c.ooeiciioeionieeiecceeceessseesnessesss s 2-2]
GANETY oottt bereeres s enees s e rs s e 2-43
e ceeerrieeesresniens eerernseenns .2-65
Diversion Tunnel .......... S, 2-112
Outlet Facilities ............ e O v 2-122
. Steel SUUCtUte e ST . e 22133
L rrnen 2 - 202
GIOUING .coerervresrseaesesivsoss s ersiseseesesesresesesesesesreee e 2214
POWERHOUSE
BRIDGE
SPIlIWRY BHAZE ....rsvcecvsosnsnrerreseson SRRSO B
'. Approach Bridge to Goa Kreo Cave ... ......... 419
Siwarak Bridge ......... ........ ......... e 4 - 60
BUILDINGS
' Da_rﬁ Managementr(_:d.mple;7.'.'...'....'...........' ..... TR, S B

' Hydropowér Station Cofnblex e ereeanearaes et oo 5-11



Chapter 1
SUMMARY




PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING APPURTENANT STRUCTURES

temNo.| T " Doscription L Unit Quanlity
A GENERAL
le. - |warercontROL S . | ]
e SURFACE EXCAVATION AND EARTH WORKS
C.1 | Clearing and Grbbing
C.1.i| fot Areas to ba Excavated T ' m | . 320000
C.1.2] forReservolr - ' . : ha N [1]
c2 | Stipping of Topsod ' S m T 320000
cJ3 Sudaca Excavaton: :
€3] lor Diversion Facitios {Cofferdam, Upstream and Downslreamn Porlals) . oL m - 8000
32| fof EmbankmerdOam - . . : . : m3 174,000
C.33] forGallery . . S . . o o m! o 7,000
C.3.4] forSpitway - - . . md © o 453,500
G35 for ncined tnlaks Stnctucs : : . m 103 -
G.3.6] for Hydropower Staton (befow EL.80.0m) . R m IR
C3.7] for Dam managemant Complax ’ e S L . ‘ mi T 35,000
C4 | Explocatory Trench Excavation in Common - c : m? 5,000
C.5 .| Exploratory Trench Excavation in Rock . : . m . 500
G.6 Construction of Common Fil of Backfilt L T . m? . 22,000
C.7 | Construction of Backfill Gravel of Gravel Bedding (Crushed Stane) S e m? 3,000
Cé Clearing Suaces in Exposed Foundation for Inspection . P -mt So 8,000
C9 | Construction of Random Fill for Temporary Cofferdam i m? L2400
<+ 7+ oo .. | TuNNELUNG
o ' o D | Underground Excavation : N ‘
oLt| forDvesionToned - . - RS m - 18300
T oaz2| forowsetTumnet - . T T T T " T 2w
0.2 | Fumishing and Instating Stee! Rib Supports and Acessodes : —
D.2.4] forDiversion Tunve! 0 : . . Tk Co tanng Lt 200
D22 for Oulfet Tunnel : o : . Ce tong - oeoar
03 { Production and Placing Shoterete Uining ’ .
DA for Diversion Tunnel a _ Cme . 1,600
D32{ forOute! Tunnet - . o e - 30
DA .- | Fumishing and Instaing Steel Mesh Reidorcemant - , ' R . : :
04.1] for Diversion Tunnét : . . oo kg L1400
“pAz| torosetTonat B 540
D5 | Fumsshing and Instalfng Fock Bolts ; : Lot :
05.1| for Divérsion Tunnel (25 mm gia) A - . “m 17400
052f for Outlel Turnel (22 mm ga.) i . : : : : m - CLT 4200




- PACKAGE 1: JATIBARANG MULTIPUHPOSE DAM INCLUBING APPURTENANT STRUCTURES

ltem No, Description Unit Quantity
E. DRILLING ARKD GROUTING
E1 | Core Dritng (66 men dha) :
E‘i_1 from within Gaﬂe-;y‘_ oo T m 1,200
E.1.2] from Sudace m 4,900
E2 | Rotary Drifing Holes for Grouting (46 mm dia) : K
E2A[ from within Gallery ) m 5,200
€22| from Swiace . m . 14,400
£23] tiom Tunnels B m 1,100
EA3 Drill set-up Tor deilling grout hote Ho. 4,100
E4 Ylash and Watet Pressure Testing Ho. 4,100
ES Cement used in Pressure Grouting fanna 410
E6 | Fing agyregate used in Pressure Grouting fofne 2
ET Hook-up 1o Holes and Connections for Grouting Ho. 4,100
ES Casing pipe for pressure gro-.ﬁ.ing ) torne 10
iF, EMBANKMENT CONSTRUCTION
Fi Dam Embankmen! Impenious Zone hcludng Contad Stuy and Contadt Material - . o - 119,000
F2 Dam Embankment Semkpenious Zone :
F.2.1] inUpstream Sembperdous Zone me <. 33,000
F22| inDownsiream Fine Semlpervious Zone me - o000
F23] inDownstream Coarse Semi-petvicus Zong m* 25.000
F.3 [ Dam Embardment Perdous Zona t ) . T
F3.1| Inlnnet Peavious Zooe o I 96,000
F.32] in Outer Pervious Zone indfng Surface Treatmen! ) m 495,000 -
F.23| InRiprap Zone S 10,000 -
Fd Spedial Compaction for Dam Embarkment: - -
FA4.i| Inimpenious Zone Embankment m* - 1.600
FA2] inUpstream and Downgiream Sard-penm Zone ma 3000
G. PROTECTION AND SUPPOf'lT OF F_chvA'ﬂOH _
Q.1 | Construction of Wet Store Masonry fme - ¢ 500
G2 | Construction ol Stone Pitched Stops Prolection m . 300
G.a Construction of Cobbie Stona Foundation m* L2000
G4 Consiruction of Mat Gabions ; : - : S omd T 100
G5 Sholcrete Concrete bh Sudace Excavation including Drain Pipe and Graved; 10 om in Thickness - m? 13,000
G§ Furnlshen-;l and Instaling Steel Mesh Reinforcement in Surace Excavation : ig 34,000
G.T Fumshng and Placing Fufl Face Sodding and Strip Sodding including Maitenance Wa!emg . mt 35,000
G5 | Fumishing and Instaling Grouted Anchor Bar indluding Drifing and Grouting: 25 mm in Diameler m 12,500
H. - | DRAINAGE _ . —
Hi | construction of Sudace Drains : R -
HAS]  Type 1-1 (Wel Stone Masoary) m . 2,700
HA2E Type 1-2 (Wel Stone Masonry) m 2,100
H.L3]  Type 2-1 (Wet Stone Masonry) with Concrete Cover ©m &0
HaiAd  Type 2-2 (Wel Stone Masony} with Grating Cover T m 50
H.1.5F Type 3-1 [Reinforoed Conerele) . m 420
H16] Type 3-2 (Reinforced Concrele) with Grating Cover m 30
H2 | Consinution of Calch Basing (Wel Stone Masoary) m 50 -

: 1




PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING APPURTENANT STRUCTURES

ltem No,

Description Unit Quantity
1 CONCRETE PRODUCTION AND COMCRETE CONSTRUCTION
[R] Fuenishing and Placing PYC Waterston; 300mm wide m 4,500
12 Fumishing and lnstalfing PYG Pige Drains S0 mm da. ;
12.1] 50 mmin Diameler as Weephole ' m 10
E22] 100 mm inDiameter for Bridga m 15
L3 Furnishing and Instalting Pedorated PYC Pipe 250 mm dia, m 900
14 Fumishing and instalting Perlgrated PYC Pipa 200 mm dia. m 300
15 | Fumishing and Piacing Joind Filler of Joint Sealant : '
15.1] Bastic Joird Filler, 10 mm in Thickness m? 350
1.5.2] Palysuiphide Mastic Joind Sealant o 600
" 153] Btumen-Rubber Mast< Joint Fider (IGAS of equivalant) a Wee 6.400
16 | Fumishing and instaing Deformed Reinforcement Bars : o
16.1] in Owearsion Tunnal ’ love 290
. L62] inSplivay tonne 500
- 163 NGadery - fong 260
1.64] ' Hydropowet Station toona 140
T 165 inOther Structures : S : : . tonrs 100
1.7 Fumishing and Placing Dowel Bars 25 mm ofa n'-:i-.pd'ng PVG sleeve tone 3
- i8 Fumishing and Placing Matal Seals * m 40
19 Production and Construction of Concrela Type A for Diversion Tundet Lining - m? 6,800
110 { Production and Constaction of Concrels ‘l’we B: :
1101} in Gallery and Entrance m* . 5700
£10.2] Inincined infake Stucture m? . SO0
110.3] i Hydropower Station R 4500
1.10.3] in Othar Structures m? -]
L1l Production and Constuction of Concrata Typa G S m 120
L2 Prod.:dmmmmxndemteTypeD'
Lzt & Spatway : m 52,000
L12Z] inCetlet Tunnet m 1,400
1.12.3] in Concrely Pbg in Civarsion Tunnel m* 1000 .
1.$2.4] inAdt : m* 100
1.325] inOther Stnxciures m? 2,500
L13 Pm.-czmand(:msmandma.aTypeE' _
Li3t] inStuclures m? 1.00G
1.132] BackW Concrélsin Seams Defects and Faufts ; . R Cmd 200
114 Furnashing and hsla!«ng Precasi Pr%‘treﬁed Gmc‘.re!e B=am Spﬂiway de-;g hdudng Tensrmtﬁg and LS. : ;
1 |Eredton
115 Fwnsrmg and instaiing Precast Concrete Diaphragms for Spitway Bridgs induding Tensaonmg and} Erection L5
116 | Fumishing and instaling Precast Concrete Panels for Spitway Bridge including Erection : ' L8,
J. ROAD CONSTRUCTION - Lo
31 | Excavation for Road Canstruction - m 152,000
42 | Plading and Compacting Suitable Fifl for Common Embankment m? 5,100
43 | Produciion and Construction of Crushed Stons Sub-Base Courss - m. 7,300
Jd4 Production and Gonstruction of Pereiraion Macadam Base Course m 2,000
45 | Production aid Construction of Hot Asphalt Mix Sudace Course; Minimum SOmm thick T oma 17,000
J6 | Production and Codstriction of Concrete Pavement; 150 mm thick ’ me 1,700
Furmishing and l.nslaﬂvng Guard Ra? : m

1,000
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PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING APPURTENANT STRUGTURES

Item No. Description Unit Quantity
K. FURNISHING AND INSTALLING METALWCRK i
K1 | Miscetancous Metatwork (Galvamised) kg 7,600
K2 | Mscelaneous Metatwork (Painted) kg N 4,500
K3 [ MisceSancous Metahwork ($1aindess Steel) ) kg - 500
Ka | Miscelaneous Metal Work in Underground Works : ’
| Ka.1] o DRersion Tunnel Phgs (Grout and Codling Pipes) LS.
K42 tor Adit Concrele Fifing (Grou Pipes) L.S.
L. WATER CONTROL PLANT
[N Furmishing and inslating Water Conlrol Plant for Qutlet Facities -
L1t Bukhead Gale;B20mxH20m incuding Gate Guide, Hoist, Air Vent, elc LS,
L12| Emergency Waler Outict Gate; B20mxH 1.65m induding Gals Giide, Lifting Beam, Hoidd, elc LS.
L1.3] Trath Rackfor Buhead Gale and Low Waler Outlel Gale LS.
L1d MﬂlPﬂp&lmmda &SOmmda andzson-rnda.irﬂudnngans-mebe Beduoel Ins1a?labm LS. !
- {Stang, e, ;
(R Cont.rd and Guard Gates with AuxBary Facittes; for 650 mm da. Outiel Pipe LS.
| L.1.6] Conlrol and Guard Gates with Aumifiary Facistos; for 250 mm 52, Ot Pipe ‘ : LS.
[ 10.7] Overead Travefing Crane {3 torne) a3 Operating Stand in Conrol and Guad Gatos Operation Foom LS.
L.1.8] Brectrical Equipmend for Control and Guard Ga'es InCiudng local control panels and Utirasonic fow meters L.s.
—l? Fumishing and Instaling Wa'er Control Plant for Hydropower Station : : .
L21] Oulet Pipe compsing 1400 mm dra. seumi@mio&OOmmre&merandSOOnrnma saclion LS.
L22| Tairacs Gale; 8 2.15mx H 2.075 m Inchuting Gate Guids, Hest, sle LS.
© L23} Drzinage Pipe Valve 150 mm dha. LS.
L3 Fumishing and Instaling Flap Ga'e 603 mm da. LS.
L4 Fumsrmgandhsw&ngcw.u'e Ga'le for Diversion Tunnetl; BG2mxH58mndudingGaie Guids, elc LS.
M. . INSTRUMENTATION OF SYRUCTURES
M Supplying and lnstaling Beclrical Piazometers e
T M b Embackment No. 20
M.A2] inBorehole to. '
12 | Supplying and nstaling Foundation Deformation Meter (inchuding Driing and Backiling Dried Hofe) No. 1
| M3 | Sipstying and instaing Dectrcal Triaxial Jort Meters No. 2
M4 | Supplying and Instating Probe Extensometer with MagnetReed Switch Transducer No. Y
M5 | Supphying and instating Strang Motion Actelerograph wih Recoider Ho. 2
M6 ] Supplying and instaling Suace Movemerd Markers :
M6.1]  on Upstream Sudace of Embankment Dam Ho. .6
M62] onDownsirean Sudace of Embankment Damm “Ho. g -
8.63]  onDam Crest . Ho. 6
ME4] o0 Natwal Ground “ No. i )
M.65  Mevement Marker Bench Mark Ho. 3
M6.6] Movement Marker Conbel S1aton No. 2.
M7 | Supplying 2nd \nstaling Tenminat Box for instruments s gatiery No. 3’
M8 ] Supplying and instaling Dighat Readoud Upil No. 2.
M3 | Supplying and Instaling Stand Pipe Plezometer in Borehols Ho. 7
M.10 | Supplying and Instaliing Seepage Measuring Facities © No. . 2

P




PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING APPURTENANT STRUCTURES

tem Ho. Description Unit Quantity

M. GENERATING PLANT

N1 | Fumisting and nstafing Tursnes and Ausfiares : a7
N1.1| Hydrauic Tubing (Hodzontal Francis: 1.630kW, H= 64.3m, Q= 3m¥s) Set 1
N.§.2] Governor (Electiic gavermor Dni30% Dpisdn) ) Set 1
N.£.3} et Valva (Butledfly of Bipiane Valve © = 0.6m} Set 1
N.14] Coofing Water System, f necessary Set t
N.1.5| Drainage & Dewalerng System. o Set 1
NA6| OIStorags & Transter System, d necessary T Set 0
N Compressed Air Supply System, i necassary Set i
H.1.8] Maintenance Tools Maching Shcp Equipment Lot ——I_
n.19] Sparepats Lot 1

N1.10}  Inslruction Emplayer § Personnel and Allendanoe of Empioyer at Srnp Tesis K- | 1

N1 Flow Meter System Sel 1

" N2 | Fumishing 2nd Instatiing Generators and Exctaion System : _

- N21] Generalor {Hodzontal 2MVA 750pm 6.64V phog) . Set 1
22] Excitaion System (Brushless axciler & AV two indoor cubicies) Sel 1
N23] Neutral Grounding Cubicla Sat 1
N24! Sparapads - : Lot 1

H3 Fumishing and Instaling Main Transtorner (2000KVA 6.6/20V) Sel 1

N4 Fumishing and {nsfalting Outideor Cubide .

" N41| 20k DS Cubicte {one outdoor cubidla 20 kY MOF, DS, LA, DS, CH) Lot 1
N42] 20KV CB Cubicia {one outdoor cubidle 24kV CB, PT, CT, CH) Set 1
N43| 66KV Cubicla (an2 outdoor cubidie 6.6 kY DS, PT, CT, CH) Lot R

N.5 | Fuméshing and instafing kndoor Cubicla : T E
N.5.1] 660V CB cubicle (ons indoor oubicks VOB 72KV KA, DS, PT, CT, As, CH) o | 1
N.5.2]  Station Tt. Cubide (one hdoof cubld'e SLTr 6. 6."4 -2 150kVA PF, PT.CT) Lot 1
HN53| OC Supply System {one indoot cubicle, Crarger, inverler, Battery, MCCB) Lot 1
N54 witchgear for Krapyak s/s one indoor cubide, 24kV CB, PT,CT, CH B Lot |

H6 FUITI::-"H\Q ard instaling Controt 2nd Protection Equipment (sax paners) Lot 1

N7 Fumishing and instafing Cables and Fittings :

H.7.1]  20kV Power Cables {CVT3c 35m) Lot 1
1.7.2§ 6.6kV Power Cables (CVT 3¢ 100m) - Lot 1
N.7.3] Low Votage Cables (PVC-GVV, CVV-5) i Lot "

H.3 | Fumishing and instaling Ancifary Equipment : T
N84} Telephone System (PASX 29 telephons sats} Lot 1
N8.2| Ughting Auxdiary (Lighting fisture Distribution panels conduR wires) Lol 1

[ 15) Fumishing ard instafing Grounding Systam Lot ]

H.10 | Fumishing and Instafling Overhead Travelling Crane {15t0n, span= 9.5m, EA=20m, Haist=1 lonne) Sel 1

H.11 ] Fumishing and instafiing Transmission Lines : - : )

NS5 Stezl Toweis (20kY Tect h=20m) Set 2
nit2] concrete Poles (20KV tecth=t3m} - Ho. 280
N3] Insutators and Fittings (Stspension : 254mm) - T Let i

A“b—l-lﬁ Pawer Conduciors [AAAG 120 sq. 14kin) kr 14

N.AL5]  Telecommunication Lines (CCCP-AP-55-0.65mm-20P) km 14




PACKAGE 1: JATIBARANG MULTIPURPOSE DAM INCLUDING APPURTENANT STRUCTURES

04

tree planting, ootwle.e bbck. plaﬂenng cmcreie paving, tile, santary, e‘re-c:lncal and painting works)

[tem No. Description Unit Quantity
0. RELOQCATION OF POAYER TAANSMISSION LINE
0. Relocation of Poveer Transmission Ling LS.
P, MISCELLANEOUS WORKS
P3| Beidge Bearings : , A T
P.1.1)  for Spittway Bridge Including Elastomenic Bearing Pad (350 x 280 x 73) and Rubber Shaet (400 x 100 x 30j Ho. [}
Pz mg:;f Acioess Road Bﬁdge nctuding Elaslometric Beanng Pad (350 X280 x 59} and Rubber Sheet (400 x 100 % Ho. 10
P2 Bridge Expansion Joinis
P24} I Spitway Bridge LS. ]
P22| in Aocess Road Bridge LS.
P.3 | Pemmanent Blectdeal Instalation :
o Galery and General Lighling Instaltation T L.S.
Powet Supply Faciities LS.
P4 | Supplying and Installing Suvbmergitie Deainage Pumps @ ;
- P4]  Drainage for Gakery; 0.2 m¥min with Automatic Pump Operation Sys!em No. 2
P42 Draanage for Hydeopowet Station; 0.5 mmin No.
P5 | Beconstruction Wel Stone Masonry Steps to Goa Kieo - LS.
P.6 | Fumishing and Instatiing Trash Boom in Resenvolr Induding Concrele Anchor LS.
P2 Supplying and lnstalfing Resenviir Waler Level Sensor with Reoorder LS.
p.g Supphing and lnstaling Waler Level Stalff Gauga : : Ho. ]
P.8.1]| for Reservoir Waler Level Instaled on Inciined Intake Structute No,
- P.823 fot Downstream River Walzr Level instalied on Conerele Wall to.
P9 Provision of Maintenance Equnprnenl - ]
- Paa| Patol Boat with Traler T No. 1
P9z| Pald Vericles (¢-WD) No. 2
P3| Staien Wagon B T . No. 2
£.9.4] Dump Truck {6 tone) No. 1
C£95] Grass Cutlers Ho. 3
Q. BU}LD'ING WORKS
B Hydropower Station (ncfuding excavation, fifing, grading, foundalion, reinforced condrete, roofing, conciete :
Q.1 |block, brick, plastemg 600 & Wridows, gfamg mlsceﬁanews metal, hlenor finishing. tle, sarﬂa.ry, elecfmai LS.
" and painlng works) . L. -
- |Garage (nchuding excavation, fiting, grading. foundation, reinforced congrete, rc-uﬁng concaele biock, Brick,
02 zl:::)m; door& M'-jows glamg miscedaneous metal, htedor I'rlshng the, sanﬁary. efectical andpan-mg LS,
- |Buard House (inchuding excavation, filfing, grading. foundation, reinforped concrete, roofing. concrete biock, L
0.3 |brick plasizing, door & windows, glazrg i soellanews metal, intedor Fnshng !:‘le sarﬂary. electrical and LS.
- |painting works) : ! R
Extemal Wutts (nciuding excavabm, flling, grad’-ng Iwndabm Ience drain cover, ﬂag slore, re!ammg wal L S.-

16



PACKAG[: 2: OPERAT[ON AND MAINTENANCE BUILDINGS AND GOA KREO BRIDGE

ftem
No,

Descripton

uUnit

Orlginal
Quantity

Quantity

with

Alfowance

GENERAL

DAM MANGEMENT COMPLEX

Buildings .

intstior firishing, te, sanitary, electical and painting works)

Adenicisiration Bullding {including excavation, filling, grading, foundation, reinforced concrete,
Alroofing, concrete black, brick, plastering, door & Windaws, glazing, mrscel‘anﬂous metal,

LS.

Staft House 1 {including excavation, filing, grading, foundation, reinferced concrete, reofing,

Zjconcrate block, brick, plastering, door & windows, glazing, miscelanecus meta' mterior

finishing, te, sanflary, electical and painting works)

LS.

Staff House 2-1 (including excavation, filing, grading, foundation, reinforced concrete,

3roofing, concrete block, brick, plastering, door & windows, ghazing, miscellaneous metal,

interior finishing, e, sanitary, elecinical and painting works)

LS.

Staff House 2-2 (including excavation, filing, 'g(acﬁng foundation, reinforced concrete,

.4|reafing, concrete block, brick, plastering, door & windows, glazing, masceﬂannous mel.‘af

interior finishing, tle, sanitary, eleclrical and painting works)

LS.

Staff House 2-3 (nchuding excavation, fiing, grading, foundation, reinforced concrete,

1.5 ca0fing. concreta block, brick, plastering, door & windows, glazing, mlsceﬁaneows mehl

intedior fieshing, e, santtary, egectncal and painting works)

LS.

Staff House 2-4 (includng excavation, filing, grading, foundation, reinforced concrete,
6lroefing, concrete block, brick, plastering, door & windows, glazing, mnsce!faneous melal.
interior finishing, tle, sanitary, efectrical and painting works) -~ .-

LS.

Mushola (including excavation, ﬁﬂmg grading, foundation, remfurced cénctete roofing,
Tlconcrete biock, brick, plastering, door & windows, glazing, mtsceﬂmews metat, mtenor
frishing, ble, santary, electrical and pamtng works)

LS.

B2

External Works (inchiding excavation, flfing, grading, foundation, fence, drain cover, flag
stone, retziring wa¥, ree pianting, concrete b|oc<, plastemg, concfete pawng, tle, sanﬂary,
electiical and paining works) S .

LS.

83.

Power Supply Facilies (including PLN coraection to al buldings)

LS.




PACKAGE 2 : OPERATION AND MAINTENANCE BUILDINGS AND GOA KREO BRIDGE

temn Descrption B B I B
: Allnwvance
c. CONSTRUCTION OF APPROACH BRIDGE TO GOA KREO : '
" C.5. | Bridge and Approach Roas
{Superstructure) ) B
C.1.4F  Concrete, Type B including Formwork : m _ 99 . 104
Ci2] DeformedReinforcng Bars S kg | . 17616 18,680
| 3] AsphaticConcrete e Ctomne | 23 o 25
C.14] Expansion Joint T T T m - ]
C15| HandRal S , R kg | . ar8] . . so0
C.A6]  Drain Pipe, PVC Pipe Dia. 100 mm _ SR “m SRR ;' B 1
€| Etestomevic Boaing Pad(316x316x41) | we. |, - w1
{Substructure and Approach Road) R A
C.1.8[ Ciearing and Grubbing T S oo o m b L0
'C19]  Stipping of Topsod ' e L R I
C.1.10] Excavation . . | e el 30
C.1.11] Backfifing T R e S ’ ' e SR - - : 965
C.A42) Embankment - e B P T IR [i<| IEP 1 1
_&Tfa N Corcrete, Type C-1 McﬁngSwﬁ'on-‘a;g aad Formmwork - a m?® 153 R ~1E~l
Formwork : S L Cm T 410
Scaflolding : m? ) 43
'.(_:_1.14 ‘_12-);.Iormed I;;in."orcing Bars riw*i*ﬁ,m*ifﬁv,ﬁwﬁ%ﬂ’“ S o kg - 19,473 0 12470
C1.15] Leveling Concrete, TypeE .. T T —_'-jfé T e
C.1.16]  Wel Stone Masonry : ’ ' mof 13—g e 150 ) _. é%
C.1.17} WeepHole, Dia. 50mm © ) T - No. - R {1 Y [
C.1.18 ";s;-a?ﬁcCoruele o . L o L tonne : 18] 19
C.1.18] Gravel DU o o B - . m ] s a5
G2 | Gate Relocaton
c21 Demoltich of Existing Gale ' LS.
b c22| Exeavaton b Y| T
| c23|  Concrete, Type C-1 including Formwork , ' s R
C24| Deformed Reinforcing Bars . . kg 1 - 210 - 230
C.25| Wet Stone Masorwy Reconsiruction . N Somt C 1 TS
C26] Stone Block Reconstnction T T e _ 2] 30
C.3 | Existing Buldings o ) ' '
C31 Demofition and Reconstruction of Guard House, Musho!a and Tolet ] LS.
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1. EXCAVATION FOR UPSTREAM PERVIOUS ZONE FOUNDATION

higher than L. 157.0 i {1%9)
Sta. L Area - T ) Yolume j
- D CL ICM-LICM-H| td rd D | CL CM-LICM-H! td | rd

SRR PSS AR SN

210
220
230

240
250

OTALL 1 1 RN =

EL. 140.0 m ~ EL. 157.0 m ) . A S ()
Sta. o Area - : : - - = Valume - Lo

D CL ICM-LICM-B! d rd D CL._ | CM-L i CM-I td ¢ ‘rd
60 S : : ) H T
70 o
80 0.0¢ . 1 . : )
ao] 36.5 RN 1825
100] 0.0! : . 1825

180 0.0 i : R
200 05 - | - T T o125
210 - 3r - |- : i - ~188.0
220 | 333 : o R 1 352.0
- 230] | 132 - - L -l 2325

240 : 0.0 i N ol . 66.0

TOTAL - i I 1 1,206.0 1 i N



EL, 125.0m ~ EL. 140.0m () ()
Sta, : Area Volume
‘ D | CL TCM-LiCM-H| td rd D CL { CM-L:CMHi o . rd
60 b | i B B
70 - - !
80 i . i N )
9 | o0 TR N
- 100] 1 702 . 351.0 |
110 16,2 582.0 | v
120} 0.0 R i . 23100
130 :
140 H
150 N e i i
160 P T ;
170 0.0 |
180 615 R 322.5 ! i
190 sLd| 579.5 : :
200 43.3 47351 | _
210 0.0 2165 | i
220] ] -
230 - i
P22t S I RN LN SN ISU | SRR NI S ~
250 ; -
" ITOTAL | [ [ 2,756.0 : n [
EL. 110.0m ~ EL. 1250 m () - ()
Sta. : Area o : Valume i
- D CL [CM-LICM-H] ¢d rd D Cl, [CMLICMH!I W td
. 60 . - I : . -
70 -
80 [ I R _
901 o _ =
100 0.0 :
110 | 439 T ei95f S
_o120] - Hd0.1) B A X | FE P R
130 0.0 ST T700.5
140 : - o .
150 0.0 N
160 10.5 52.5
170 100.7 1 556.0 B
80| - | 10.1 554.0
190 0.0 50.5
200 R T N - S
210 i
220 -
230 o S B
240 ’ 1 -
250 -
3,053.0 | I 1




EL. 05.0 m~ EL. 1100 m

(m?)

o (ms)

Sta.

Arca

Volume

ClL

td

D CL CM-L

CM-H td

rd

60

CM-LiCM-H

70

90

__ 801

100

110

120

0.0

13¢

198.6

9.0

- 140

150

19.6

9.0

160

69.2

170

0.0

180

190/

200

210

220

230

240

250

TOTAL

- 12,174.0] i

EL. 80.0 m - EL. 95.0 m

Area

| 3 (m_2)

- Volume

Sta.

D

CL

CM-L|CM-1

td

rd

D] CL | CWL

CM-H id

0.0

0.0

T 0.0

4.3

31.0

363.5

0.0

5[ 155.0]

0.0

79.0

0.0

692.5

21.5] - 550.0

10.1

58.1

- 295.9

" 50.5] 6855

59.7

0.0

0.0

1499.0] 2905

0.0

4485

-



2. EXCAVATION IMPERVIOUS ZONE FOUNDATION

 higher than EL. 157.0 m

(m?)

Sta.

CL CM-L

rd

cM-H |l ud

220

230

240

172.5

250

439.5

260

261.0

fOTAL

I 347.0] " §79.0

Sta.

EL. 140.0 m~ BL. 157.0m

o .(ms) .

CL. | CM-L ; CM-H

td -

2,074.0

2,457.0]

2,428.5

1,705.0

672.0

18.0

15,921.0




FL.125.0m - EL. 140.0 m {(m®) : ()
Sta. Area Volume
D CL | CM-LiCM-11l td rd D T CL jCM-LicMU!l W  rd
60 0.0 0.0 o - -
70 : 101.8¢ 15.79 Po50900 . 78.5 L
80 235.6!  25.5 3 11,687.0]  206.0 i
90 428.00 43.17 N e [ 3,318.0]  343.0
100] T 45006) 2437 i . 4,393.00  337.0] i

110 163.6] 0.0 A 130700 1215 i
120 oof 1 I i 8180 %

N 11 N B e
140 e : '
150 1 [ : i !

160 i i
170 0.0 L 1 : i
180 2650 001 - | I 1325 '
190} 217.8] 204.2 1 o ineas Aol
200 175.7] 450.4] | o 1,967.5] 3,873.0
210 | 83.2] 1626 : : 1,294.5] 3,215.0 L

220 | 36.3] 5.7 E B 592.51 " 841.5 B o
230 0.0 0.0 ) N 176.5 28,5
240 R

[TOTAL] ; i i ‘ o - 119,181.0{10,5615.0f I i

EL.110.0m-EL.1250m 2 (@Y < - (m)

Sta., ’ S Area .- T . Volume - ) o
. D CL_JCM-L]CM-H] w rd D | CL | CM-L | CM-H td rd
60 S _ T : : _ : - -
o
gl i —
BT 0.0  00] ' - -
100 36.5] 257.21  0.0] i 182.5] 1,286.0 :
S 110 309.5! 153.0] 247.1] - 11,730.0} 2,055.5| 1,235.5 ]
120] - 290.8]  0.0] 148.3] 3,001.5| . 769.5] 1,977.0
130 0.0 o0l i 1,454.0 7415
ol L — & - R —
) — - ]

160 0.0 100l - : - E
170) 99.3]  0.0] 194 : 496.5 910

180 184.5] 408.4! 137.6 N 11,4190] 2,042.0]  785.0

_ 190 0.0] 485.7] 356 922.5) 4,470.5]  866.0
200 . 90.9] 0.0 : 2,883.0] - 178.0 .

210 C0.0] - N i | - 454.5
720 o - N - T
230
_240] - 3
. [TOTAL E I - 19,206.0113,961.0] 5,880.0 ]

O



El.. 95.0 m - EL.

110.0 m

(m?)

(m®)

Sta.

Area

Volume

D

CL

td

rd

CM-L | CM-H td_ i

td

60

CM-L{ CM-H

70

30

90

100

0.0

110

0.0

0.0

39.4

197.0

120

70.0

251.21 1909

0.0

1,256.0! 1,151.5

130

135.1

42.3

32.0

117.4

1,467.5! 1,114.5] 587.0

140

0.0

0.0

2115 160.0 587.0

159

160

0.0

0.0

0.0

- 70

113.3

795.8] 1916/

o 1,479.00 938.0 R

180[

0.0

46.2! 194.8

190

- 0.0

0.9

] 1,710.0] 1,932.0

23100 9740

200

210

220

| 230

240

250

{

TOTAL

IL

1 3,186.0] 6,355.0! 6,487.0f L,171.0]

‘ma)

Sta.

EL. 80.0 m - EL. 95.0

Area -

()

Volume

CL

CM-LICM-H

“rd

CL

CM-L | CM-H td

td

td

0.0

‘0.0

0.0

98.0

30.9

135.5

0.0

4900 1495 677.5]

168.2

95.9

0.0

965.3

1,331.0] 629.0] 677.5

_1,3265

150.4

87.1

95.1

0.0

1,593.0;  915.0; 4755

1,326.5

1713

0.0

0.0

~ 444

0.0

“39.7

1,608.5; 435.5) 4755

222.0

856.5] . 198.5

0.0

198.5

2220

0.0

5,879.01 2,526.0] 2,306.0

3,097.0




3. EXCAVATION FOR DOWNSTREAM PERVIOUS ZO?\"E FOUNDATIO.\‘

higher than EL. 157.0m - . (%) ' ' : ' )
Sta. : Area : _ Volume .
D CL iCM-LICM-H| 1td rd D CL CM-L | CM-H td rd

60
70 A : .
80 . : : R ]
"————QD - . L. . " :
100)
110
120
130
140
150

160

170
...180
... 190
200
210

220
230
240
250

TOTAL = _  | N N T

EL.1406m-FL.157.0m ~ - (@) - Lo Lo
Sta. e Area : : L o - Volumme - -
D CL JCM-LiCM-H] rd D | L TeMLICMH] W@ 1 .
. 60| 0.0/ 0.0 " T ~ 5 _
0] - 21] 1724 ‘ - - 105] 8e2.0] ' : g .
. B0J 183 864 o 102.0{ 1,294.0 ' ' - @
90} . 0.0 0.0 ' 915 432.0
](}0 L . L . - Lo
110
120 - i B -
130 X o L N
150
160
170
180
190 :
210 18.7 - - 1 93.5]
220 22,5 _ B B 2 206.0
[ 230 - 15.9 - R 192.0
PIT) R 00 1 b o T T 95
TOTAL. | - - 204.0] 3,159.0] - !




EL. 1250 m — EL, 140.0 m : (m%) : (m*)
Sta. ' Area Volume

: D ! CL !CM-LICM-HI u rd D Ci. ] CM-L i CM-H 3 td : rd
66 i : i P
70 T i P i
80 0.0! , ‘ P
b 901 28.9; i i 14D : : -
100 44.5! ] 1 3610
110 0.0; i T s ; :
ol b i :
130 ! 1 | : . !
10| i ; i
B 1Y IS D Lt B
160 ; | i : e
170 0.0 | i
- 180f 1 17.0; . i o W 830 N ' f
190 35 0.0 251.5 [ S,
[ 200] | 00 268 - 172.5,  134.0} -
210 570 0.0 2850 130l .
220 0.0 B 28.50 | b o
230 ' W : - P
240 ‘ P I ’
250] i :

TOTAL - ] i T - 11,306.00  268.0 [

EL. 1100 m~EL. 1250m - -~ @D S
Sta. S 7 Area : Voluine
o T aTomLioi] w | D CL T oL L O] T 1d

60

70

ol - { oo L - o
U E 660 | - . 330.0] :

1200 - | - 00 N : - ] 330.0 : \
[ 130) - , N R B N 1

ol — . —ts -

160] 0.0 — . - : i SRR IR

170} 53.7 - 7885 b - o

180] - 26.9 - | 418.0 IR .

190] 0.0 : 149.5{ - T D P

200 ] - ] . . ST R
210f . : g B

. 220 . | - ' : R . oo - ",,_,A,*,
230 i » T : ; . :

| 250] - - I
TOTAL - 1 L [ 1,496.9]




EL.95.0 m-EL. 110.0m

(m®)

Sta.

Area

(m%)

Voluine

Cl.

CM-L | CM-H]|

td

rd

D

1 CL CAM-LL

CM-H

id rd

0.0!

513.0

102.6

513.0}

0.0

79.6

148.0

29.6

296.0

0.0

148.0

TOTAL

|

EL.800m-EL.95.0m

~ mH

| 1,618.0

- _Area

Sta.

D

Cl.

rd

CL CM-1.

60

CM-LICM-H

td

- 70

@] rd

80

- 90

- 100

110] -

120

0.0

0.0 -

* 388.0

49.4

134.6

285.01 2470

~ B8.1

336.0

40.5] - 537.5

767.5] - 673.0

379.5] 2,353.0

T 61.3

- 16.2

0.0f _577.0

2,068.0| 2,061.0

0.0

19.3

| _4235] 2865

2,820.0] @ 477.5

0.0

752.0] - 96.5

l .

~1.1,417.01 1,648.01

7,175.01 5,661.0)




DA M35

o m STA, 60

DAN CREST  8.157.000m

. DAM CREST with CAMBER £1.157.168m
: o MAXIMUM WATER SURFACE  EL155.300m — -
150 _; SURCHARGE WATER SURFACE . EL.151.800m -
] 7 NORWAL WATER SURFACE _ EL.148.600m

—
h

Lb’fl' WATER SURFACE  EL138.000m

am o SATO
Je0 160

g MAUMA WATER SURFACE _ £1.156.300m ' - . = UT_'"’?' - - _ = L ‘ ‘
150 : ¢ SURCHARGE WATER SURFACE__EL.151.800m e e R =/ \\\‘ L EL151.800m o S - R 4150
_ : g NORWAL WATER SURFACE ELI8900m -~ = - ..~ - - <l L L S o

Ly

o\\

140 Ar

T

4
g LOW WATER SURFACE _ EL138.000m L massem N

130

120

- 1 10

90

80

_EL.m:"



e

110

sl

110

-140

-~ 100

- 150

130

120

7100
" 90

80

EL. m
160

150

130

120

.90,

- 80

EL. m
160

STA._80

MAXIMUN WATER SURFACE  EL.155.300m

SURCHARGE WATER SURFACE  EL.151.B00m

K a

HORVAL WATER SURFACE _ E1.143.900m

STA. 90

 MAXIMUM WATER SURFACE  EL135.300m -

FLI3LA74m

®/@ Y Ewsun

DAM CREST whh CAMBER EL157.406m

SURCHARGE WATER SURFACE  BL.151.800m

€

HORWAL WATER SURFACE _ FL.148.900m

AYE

EL. m
160

150

140

130

120

110

10

90

80




L m  SIA 00
160 '

MM CREST with CAMBER £L157.488m DA CREST  EL157.000m

MAXIMUM WATER SURFACE  EL.155.300m

SURCHARCE WATER SURFACE __F1.151.800m - FL150.850m. - 3 e ELISIA00M g geo
NORMAL WAYER SURFACE  EL.148.300m S : g AR T 50,650m

150

<L« L ]

140

LOW WATER SURFACE EL.136.000m

130

120

110

100

90

© 80

EL.m

O STA. 110
160 '

MAXIMUM WATER SURFACE  £L.155.300m
SURCHARGE WATER SURFACE _ F1.151,800m
NORMAL WATER SURFACE _ £1.148.900m

150

g

L &

LOW WATER SURFACE  £1.138.000m




" 130

EL.m

160

150

140

STA. 120

o MAXIMUM WATER SURFACE - £1.155.300m

"3 SURCHARGE WATER SURFACE  EL151.800m

¥ NORMAL WATER SURFACE  £1.148.900m

-3 LOW WATER SURFACE  EL.136.000m

CL ’ CM-H

STA. 130

MAXMUM WATER SURFACE  EL.135.300m

)
- \\V _£1.99.000m"

SURCHARGE WATER SURFACE  FL.151.800m

«:«44" :

NORMAL WATER SURFACE _ EL 143.900m

[

LOW WATER SURFACE _EL138.000m

B S T o T L
A PR AT >

-




" o : . L0,
A m  SA 140 - S | |
160 s ' .o o ) : . t EL. m
— ' ' E : ' 160
: : - DM CREST wilh CAMBER EL157.800m . . 3
o MAXIMUM WATER SURFACE  FL.155.300m L - D/ CREST £1.157.000rn : —
150 M}: SURCHARGE WATER SURFACE  £1151.600m
- NORMA. WATER SURFACE _F1.148.900m 150
140 : 140
. ¢ LOW WATER SURFACE _EL.138.000m b
130 130
R 110

. 100
90 90
80 " BO
R m STA. 150
160 o - :
. L WATER SURFACE _ EL155.300m Pt
150 g SURCHARGE WATER SURFACE _FL.151.800m . EL151.800m
v NORMAL WATER SURFACE _EL.148.900m NI
L ~ - . ] R s
i . . . . -
140 i TR
S : | _g LOW WATER SURFACE FL138,000m
s | _ I -
120 | - _
110 R A\
o Q L ¢\
o : oL
100 R
90 e T T
80 o . [y W




- '.-. 80

7 STA. 170 ¢

STA._160

. MAXIMUM WATER SURFACE  £L.155,300m

SURCHARGE WATER SURFACE  £1.151.800m
HORMAL WATER SURFACE  EL.148.900m

«14)0.'

LOW WATIR SURFACE  EL.136.000m

«

IR

HICDR

B

_4([-'

. EL77.915m

EL. m
160

150

140

130 .

120

110

100

90

80

9

MAXIMUM WATER SURFACE  EL.153.300m

SURCHARGE WATER SURFACE  EL.151.800m
2 NHORMAL WATER SURFACE  FL.148.600m

X
b4
L7
v

o LOW WATER SURFACE  FL138.000m

EL.m
- 160

150 .
140

130

110

100

30

80

120 -




TEL.m
160

150
140
13

120

110
100

90

80

. v .

" STA._180

MAXIMUM WATER SURFACE  EL.155.300m

SURCHARGE WATER SURFACE  E1.151.800m

o Jﬂ

NORMAL WATER SURFACE  €1.148.900m

LOW WATER SURFACE  EL.§38.000m

R [ -

 STA 190

BAXIMUN WATER SURFACE  £1.155.300m

" DAM CREST EL.157.000m

SURCHARGE WATER SURFACE  £1.151.800m

TR '

NORMAL WATER SURFACE =~ £L.148.900m

S EL151.800m Lo
= EL.148.900m -

S EL120000m .

EL112.167m

e

ELL. . m
160

150
140
130

120
110
100

90 -

80

“ 40  s0m )
3 J -

SR




EL. m
160 .

150

- 140

130

120

110

100

90

- 80

——» SURCHARGE WATER SURFACE  EL.131.800m
, Mmmm EL148.900m

S - ) DeM CREST with CAMBER EL.157.448m DAM CREST  EL157.000m
o MAIMUM WATER SURFACE  EL.155.300m

= 25 = '.'
g SURCHARGE WATER SURFACE __FL.151,600m e £1.152400m BT Sylo - BL162.400m [ 151.800m
% NORMAL WATER SURFACE  £1.148.900m — =l ~ : 7

v
——

>

g LOW VNER SURFACE _E1.136.000m T . : [ ] ‘\/’ ' e T e

. STA, 210

o MAOMUM WATER SURFACE = EL158.300m

&155.% DAM CREST with CAMBER EL.157.388m © WM CREST  EL.157.000m ﬂ_155.9bOrn

. BL151.800m .

g Low WATER_SURFACE _ EL.136.000m




SoTA._220

—

: ';ﬂmm WATER SURFACE  EL.155.300m

EL. m
160

L4
w

o SURCRARGE WATER SURFACE  £1.151.800m
o RORMN. WATFR-SURF,

ACE  EL.143.900in

3 LOW WATER SURFACE £1.136.000m

150

140

e

130

120

110 -

100

@ o I 90

80

EL.m

R S 160
. DAM CREST EL.157.000m . -

- EL151.800m 150

"SCA_LE::.L."|. N P W




DAY AGS

1

o

OAM CREST EL.157. n_

SURCHARGE WATER SURFACE  E1.151.800m

7

.

h* 4

¢ NORMAL WATER SURFACE __ EL.143.900m
w

' |
: L ' TToRM . CAM 157.1 /—(—J:\:I
REACE. ELASSS00m “OREST_uith CAMBER  BL.187.128m

T EL151.800m :
1 150.519m @

MAOMM WATER SURFACE  EL.AB5.300m

- SURCHARGE WATER SURFACE ~ £1.151.800m

g

3

X

E HORMAL WATER SURFACE  EL.148.900m

LOW WATER SURFACE  EL138,000m

&

EL. m
- 160

| 150
140
130
[ 120
10
100

90

80

EL m
160

150

140
1.:.50' :
120
110
100 :
90

80




2.2 .Dam Embankment

SUMMARY OF EMBANKMENT CALCULATION (1/2)

_ Quantity | Quantity
[tem Unit | Original x 1.05
: : @) | (o)
Daim Embankment lmpemous Zone including Contact Sturry and m? 113,513 119,000
Contact Material _ _
Dam Embankment Semi- pen'lous Zone : L
- in Upstream Semi-pervious Zone m? 31,192 33,000
in Downstream Fine Semi-pervious Zone m? - 22,781 24,000
in Downstream Coarse Semi-pervious Zone m® 23,539 25,000
Dam Embankment Pervious Zone : ' . . : i
- in Inner Pervious Zone . : m* 91,487 96,000
- in Quter Pemous 7onc :ncludmg Surfacc Treatment m? 471,465] 495,000
in Riprap Zone . - o - m* 9,152 10,000
Total {excluding Road Material) “mn? 763,7511 802,000
Speciat Compaction for Dam Embankment :
. in lmpervious Zone Embankment - S m® 1,470 1,540
~in Upstream and Dox\nstream Semi- per\nous /one m?

2,800

2,940}
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2.3 Gallery

EXCAVATION

GALLERY - CONCRETE AND
. o ) Concrete - . Excavation :
Block No. - Distance Area Volume . Distance Area Volume
: (i) () (m’) {(m) () (o)
Lef Entrance : S 12.158 0.000
' 1 - 9.000 16.495 148.455 9.000 21.156 190.404
2 - 9.000 - 16.493 148.455 9.000 21.156 190,404
o3 9.000 . 16.495 148.455 9.000 21.156 190.404
4 9.000 16.493 148.455 9.000 21.156 190,404
-5 6.034 o 100.182 - 6.034 21.156]  127.655
6 6.000 16.495 98.970 6.000 21.156 126.936
T 6.000 © - 16.495 98.970 6.000 21.156 126.936
.8 = 16,000 © 16.495 . 98.970 6.000 21.156] - 126.936
9 . - 3.905] - 96.240 5.905 21.156] - 124.926
10 ~ - 5.000 16,495 82473 5.000 21.156 - 105.780
K .. 6.000 16.495 98.970 - 6.0001 - 21156 126,936
12 . 6.000 16.493 98.970 60001 0 o 21.156 126.936
13 - 6.000 oo 112.752 6.000 - 21.156 126.936
14 7 6.305 - 109.274 - 6.305 - 21.156 - 133.389
. 15 - 6.000 . 16,495 98.97¢ 6.000 21.156 " 126.936
"~ 16 6,000 16.493 . 98.970 6.000 - 21.156] . - 126,936
Y ©6.000) 16493  98.970 6.000 21.156 126.936
.18 . 6.000 . 16.495 - 98.970 6.000] - 21.156 126.936
< 19 . 6.000f 7 16.495 ~ 98.970 6.000 _ 21,1560 126.936
20 - 6.000 . 16.492 98.970 6.000 © 21.156] - 126.936
o2 S 5883 90.723 5.583 - 21.156 118.114
. 22 ©6.0000 16,495 "~ 98.970 .. 6.000 C21.156f - 126.936
23 U 6.000F - 120.459 - 6.000 - 21.156] < . 126.936
- | 55830 0 -] - 90.723 55831 21.156] . 118.114
L 25 .~ 65.000 T 16.495] T, 88.970 6.000} -~ 21.156 126.936
2 0} . 6000 0 16.495 . 98.970 6.000 - 21.156 126.936
oot T6.000] - 164931 . . 98.970 . 6.000F . 21.156 126.936
28 © 6000 . 16.495 98.970 © 6.000 21.156 {26.936
229 - 6.000 - 16.495 - 98.970] . 6.000 ~ 21.156 . 126.936
30 T 5000 . 16.493 - 98.970] - 6.000] - - 21.156 126.936
SRR 1 SRR o 6.305 : - 109.274 . 6.30a C 21,156 133.389
32 . 6.000 R 112.752 ©6.000 21.156 © 126.936
3 - 6.000 o 16.493 98.970 - 6.000] - . 21.1867 - 126.936
. 1 6.000] - 16.495 98.970 6.0000  21.156] ¢ 126.936
: 35 © 6.000] - . 16.495 98.970 - 6.000 - 21.136 126.936
- 36 © L 6.000 16.495 - 98.970 . 6.000 21.156 - 126.936
R Y P 1 6.492 : 107.465 . 6.492 - 21,156 137.345
. 38 6.000] . 16.495] ~  98.970 ©. 6.000 - 21.156 126.936
-39 . 6.000] - . 16495 © 98,970 © 6,000 - 21.156 + 126.936
- 40 © 6,000 . 16,495 98.970 6.000 - 21.156 126.936
R ) S 6.000 o 16.495 - 98.970 C 6000 0 21.156 126.936
-42 6.000 ©16.493 93970 - © 6.000} . 21.156 126.936
S 43y | : 0 5000 - 164951 - 82475 . 5.000 - 21.156) ¢ 105.780
- 44 25,000 16.495 ~ 82.475 5.000 - 21.156 105.780
L 45 o S 186611 e S - 200,865
S16 S s b e 87,131 ol 111.752
7 - | - 5500 - - 14,646 - 80.553 5.500 - 19.307] . 106.189
48 ©.9.500] - 14.646 - 80.593] . - 5.500 - 19.307 L 106,189
w49 7 5.500 "~ 14.646 80.533| 5.5000 - 19.307F - - 106.189
EURE- IR 05928 0 1 98314 - 5928 19.307) - 114.452
S5t | 55000 o7 146460 - 80553 55000 - 19.307 106.189
52 - 6.784 ) S 94,826 o . 19.307 0.000
B T 05,332,531 S 6,631.789
x1.05= 56000 - - lxLo5=

7000 !
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TYPE OF WORK

. odvction and Constretion oF concrete (Type B)
LOCATION Gallew
- CALGULATION RESULT
(5D ' ' E——
__ﬁlm/zxﬁié&aijwm¢m ver/f,L xﬁ_éyﬁjx9m) Ll
________ EN{A 20x.0. 30)‘: _ Jé,_éc?é? w2 2V
VA (E8PE 252)x/2 e ———— V] T
T S A
_zlzl ‘}_?ﬁ__m__ir_ﬁer_ia A5y e
- v TR S TR N ISR/ I 7 T N
- n(B 13) '  ___ L
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| _F1D. 30x030ﬂ — _ = 22 706w
',V1=A1>’~l55.?-_"."‘ : =25Y155m
Va. =*_/z><cAn-Az)M4:& SR -1 75 3 m‘3/ IR
,ZaU VI+V2 - " R : i = l[?.’?‘égi'né_’ '
& }4) SRS
Al : /b, 4—‘?6_ ¥ {refer to BS Y - -
V- A, x (3,076 % 1347)x'/2 RN 705 & 1/ F Z
_}\ 3 22706 y? (refer 1o ~B 13' _ 7
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GALLERY - STEEL REINFORCEMENT BAR

- Volume

Block No. - Distance
: (m) (kg)
Left Entrance . . 7,088
"1 9.000 5,230
2 9.000 5,230
"3 9.000 5,230
| 9.000 -+ 5,230
5 6.034 3,559
< B - 6.000 - 3,477
T 6.000 3,477
"8 6.000 - 3,417
-9 5.905 3,518
10 - 5.000 2,892
11 6.000 4,069
12 6.000 ~ 4,069
13 ~6.000 * 4,380
14 . 6.305 4,344
15 6.000 4,996
- 16 6.000 4,996
17 6.000 - - 4,996
“18 6.000 4,996
- 19 6.000 4,996
120 6.000 4,996
21 5.583 4,821
22 6.000 . 4,996
S 23 6.000 6,915
.| - 5.583 4,821
25 - - 6.000 4,996
< 26 - . 6.000 - 4,996
27 © 6.000 - 4,996
28 6.000 - 4,996
- 29 6.000 4,996
30 6.000f - - - 4,996
- 31 6,305 0 4,344
- 32 .- 6.000 - 4,380
33 6.000 - 4,069
- 34 6.000 "1 4,069
- 35 6.000 3477
~ 36 - 6.000 3,47
37 6.492 " 3,759
- 38 6.000 3,471
-39 6.000 3,477
410 © 6.000) - t 3477
41 . 6.000 3,477
42 6.000 - 3477
43 - 5000 2,892
44 -~ 5.000 .o 2,892
15 SR " 4,913
46 SR - 3,673
47 -. 5.500 . 4,521
" 48 5500 4,521
49 * 5.500 74,521
50 © 5928 - 5,202
51 | - 5.5000 . . 4,621] -
52 6.784] - 8,114
Co _ . 237,545
Total S RS
- i loe= -
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GALLERY STAIRS - CONCRETE

Block No. Gradient | Distance I Step | Number of Steps| Volume per Step| - Volume
' (m) {m) (No.) (m3) {m3}
Spitiway L3 | 1:1 23.094 0.333] .- 65.4 . 0.067 4.36
Spillway L4-1 1:1 23.094 0.353 634 0,067 4.36
N : . 0.00
C 2 0.00
3 0.00
4 Co : : 0.00
"5 t:2.396 1313 0.400] : 3.4 20,061 0.21
-6 1:2.396 £ 6.000 0.400 15.0 0.061 . 0.91
T 1:2.396 £ 6.000 0.400] ¢ 15.0 0.061 091
8 1:2.396 6,000  0.400] 13.0 " 0.061 0.91
9 1:2.396 - 4,138 0.400 10.4 - 0.061 0.63
1l 1233 - 0.353 © 35 . 0.067 S 0.24
0 S1zd £ 5,000 0333 - . - 14.2 5 0.067 0.94
Rt 1:1 16,000 0.333}- o110 " 0.067 1.13
Tz 1 | 6.000 0.333) -1 i 17.0 L 0.067 113
13 1:1 £ 6.000 0333 © . - 17.0 0.067 .13
St el 4305 0.353| - 1 12,2 . 0.067 0.81
15 b - 6,000 0.353 17.0 ©0.067 “1OLA3
16 IR 16.000 - 0.333 - 17.0 ©0.067 C 113
SV 1:1 16.000] © - 0.333 17.0 -7 0.067 WK
18 e -6.000] . 0.353 < 17.0 - 0.067 .13
19 ° Sl B8 B 6.000]  0.333) c17.0 . 0.067 SN
" 20 R . 6.000} . 0.353 7.0 ©0.067 B R
s2 1l 2.669]  0.353 C1.6 C0.067 = 0.50
22 R . - g ‘ - 0.00
2 KRN | +2.669] - 0.353 18 0067 " 0.50
2 R 6.000] . 0.353 S 1.0 © 00677 4 LI3
% e -6.000f . 0.353 110 . 0.067 SOOLA3)
27 1z o 8.000f 0333 170 ©0.067) L3 -
28 bt} o6000f 0.353 CT0 L0067 - 13
©20 B 6.000] - 0.353 S 17.0 S 0067 L3
30 B N 6.000{  0.353 S11.0 -7 0.067 L3
) bl ‘43050 | 0.353] o 12.2 0067} . 081
CU32 1:1 6.000] - 0.333] 17,0 ©0.067 I W &
S 33 N N .6.000] . 0.333 5 17.0 - 0.087 113
34 Sl 6.000] - 0.353 S 17.0 ©. 0.067 113
35 Ll 6.000] - 0.353 110 - 0.067 .13
36 | st § 60000 - 0333 7.0 1 0.067 13
37 Sl oLeo7| . 0.353 A6 . 0.067 T 0.30
. Jtate2 1 45930 0400f - - T ILS . 0.084 2 0.96
.38 13162 | - 8000} 0.400f . 150 J0.084] - 1.26
039 1:1.82 -6.000{ " 0,400 - £ 15.0 00,084 1.26
40 1: 162 | 0 6.000]  0.400 15,0 .. 0.084) . 1.26
o4l s ee2 | 7 6.000f 0 0.400 P50 C . 0.084 L 1.26
o420 1:1.62 6.000] - 0400 i . 5.0 - 0.084 1.26
o430 fors1e2 | 50000 o 0.400f. - - S12ab L 0,084 . L03
44 e Le2 | 5.000) - - 0.400 2125 0084 . 103
i dd 1062 |0 1219 0.400 30 . 0.084 o 0.26
R 1t | 5.3M 0.353 L 15.2 S 0.067 - B
AT : I P : So 0.00F -
48 S © o 0.00f
e ol o S oL 7 000
REEE- IR B © 2314 o 0.353) - 68 00871 - s 04
1 I N 5,500 - - 0.353] - - - L 15.6] . 0.067 - 104}
52 - b 1l © 3,500 - 0333 99 7 0.067 0,66
A ; T T g w3  5L.817}
" Total 7 e
R x1.02= -

rotl



GALLERY STAIRS - STEEL REINFORCEMENT BAR

7800.0]

Block No. - | Gradient | Distance 1 Step ] Number of Steps] Weight per Step| Volume
. _ (m) ~ (m) (No.) - k) - (ke
Spillway L3 | :1:1 23.094 0.353 - 65.4 9.716 639.57
Spillway L4-1 1:1 23,094 0.353 . 65.4 9.776 639.57
oo : : : o 0.00
2 0.00
3 0.00
4 - . o o 0.00
5 1:2.39 ©1.373 0.400 S 34 - 9.776 = 33.56
.6 1:2.396 6.000 0.400 15,0 - 9.776 146.64
7 1:2.396 6.000 0.400 15,0 9.776 146.64
8 1:2396|  6.000 0.400 -.15.0 . 9.776 146.64
g 1:2.396 | . 4.158 0.400 0 10.4 - 9,776 101.62
o S 1:1 | ' 1.253 0.353 . 35 - 9.776 . 34,70
10 1t - 5.000] - 0.353| ..: 14.2 9.776 . 138.47
1 N ED 6.000] - 0.353]. C11.0 9.776! . 166.16
12 N ER 6.000 0.353 17,0 9.776] . . 166,16
13 L1 6.000|  0.353] 170 9.776] -~ . 166.16
14 B ED - 4.305 0.353 S 12.2 C 9716 . 119.22
15 “1:1  6.000 0.353 17.0 S 9.716] . 1 166.16
16 N 6.000]  0.353 17,0 9.776] . 166.16]
17 1:1 . 6.000 0.353 17,0 9.776 166.16
18 - 11 6.000] - 0.353 10| 9.776 . 166.16
19 111 6.000 0.353 S0l . 9976 166.16
.20 131 6.000[ 0353 - © 17,0 9.776 166.16
- 21 11 2669 - 0.353] - 7.6 S99 - 13.92
.22 R { : R C0.000f - -
23 : Lo L R ol L0000
24 t:1 12.669 0.353 S8 ©9.776] . 73.92
25 S1:1 6.000 0.353 170 9,776 166.16
26 - 1:1: -6.000 0.353 S 17.0 - 9.776 - 166.16
27 1zl - 6.000 0.353 - 17.0 9,776 :166.16
28 11 6.000 0.353 £ 17.0 T 9176 -166.16
29 “1:1 | 6.000 0.353 170 ©9.716] - 166.16
30 11 6.000 0.353 - 170 9.776| 166.16
31 1z 4.305 0.353 2.2 C9.716] T 119.22
.32 11 6.000 0.353 © 170 ~ 8,716 .166.16
33 1:1 © 6.000 0.353 . 17.0 9716 - 166.16]
A 1:1 ~ 6.000 0.353 17.0) ©8.776) - 166.16]
35 1 6.000] ~ 0.353 £ 17.0 1 9.776) . . 166.16) . -
© 36 S 6.000 - 0.353 2 17.0 ©9.776] . 166.16]
37 1:1 1.607 0.353] - 46 ©9.776] - 44.50
o 1:1.62 4593 - 0400 " C 115 9976 o 112.25)
- 38 1:1.62 © 6.000 0.400 Co 1501 0 T 9.776] . 146.64) -
39 1:1.62 | 6.000 0.400 1500 o 0 9.976) . 146.64) -
40 1:1.62 | - 6.000 0.400 - 15.0 S 918l 146.64)
41 1:1.62 | 6.000[ . 0.400 : 15.0 . 9.976] - 146.64) ¢
C 42 1:1.62 |~ 6.000 0.400 U150 C9.776] 0 14664 -
43 1:1.62 5.000 0.400 ©12.5 9,976 122.20 - -
44 1:1.62 5.000] - 0.400 12,5 209976 . 122.20] ;
45 1:1.62 1.219] . 0400 COB0F T 196 T 29.79]
46 BES R 5.374 0.353| 1820 i -9.976) - 148831 - -
47 - - 5 o000
48 L : T 0.00]
© 4g . : : -1 EEE e 1 0.00]
- 50 i:1 .| " 2314 0.353] - . 66 97716 64080
)| 1:1 - 5.500 0353 - . 156 9776 <o 15232 - -
52 1:1 3.500] - "0.353} - 9.9 ©-9.776] - 196.93]
N RN B z | 1.363.272]
Total v R BRIV EEEIE
- Jx1.06=
2-62




GALLERY - WATER STOP 300 tun IN WIDTH

-3

Joint No. t 2 4 5 . | - Total
(| (m) (m) {m) (m) (m}
Spillway 1 " 9.694 5.751 4.084 4.000 2.794 26.326
S0 9.694 5.754 4.084 4.000 2.794 26.326
1 9.694 5.754 14.084 4.000 2.794 26.326
2 9.694 5.754 4.084 4.000 2.791 26.326
3 9.694 5.754 4.084 - 4.000 2.794 26.326
4 . 9.694] ¢ 5.734 - 4.084 4.000 2,794 26.326
5 9,694 - 5.754 - 4.084 4,000 2.794 26.326
6 9,694 5.754 4.084 " 4.000 2.794 26.326
1 9,694 5.754 - 4,084 14,000 2.794 26.326
8 9.694] © - 5754 ' 4.084 ~4.000 2.791 -26.326
.9 - 9.694 © 5,754 - 4.084 4,000 2,794 26.326
10 9.691 5.754 . 4.084 " 4.000 2.794 26.326
T S 9.694 - 5.751 - 4.084 - 4.000 C2.794 26.326
12 D969 5754 4,084) . - 4.000 - 2.794 26.326
13 o 9.694] - o 5.754 4.084] . 4.000 2.794 26.326
E - 9.694] . . 5.754 - 4.084 L4000 ¢ 2794 - 26.326
15 - 9.694) . 5754 0 4.084 ©4.000 2.794 26.326
16 S9.694) 5754 © 4,084 T 40000 - - 2.794 26.326
17 96041 0 5754 . 4,084 © 4.000 2,794 26.326
18 9.694] - . 5.754 . 4.084 " 4.000 ©2.794 26.326
19 9.694{ & - 5.754 - 4.084 +. 4.000 © 2.794 26.326
S22 C9.694) -1 5154 " 4.084 - 4.000 2,194 26.326
c 2 - 9694 . 5.154 4.084 * . 4.000 2.794 26.326
22 9.694 < 57541 ;4084 . 4.000 ©2.791 26.326
23 C0e94p - 5.754) o 4.084 4000 2.794 26.326
24 - 9.694) . 5.154 4.084) 0 4000 o 2,794 26.326
25 L 9.694] 554 o 4.084 40000 - 2,794 26.326
26 L9694 L 5.754] L 4.084 4,000 ;2794 - 26.326
- 27 ~9.694] - 5.754] 0 4.084 S 40000, 2.794 26.326
28 Lo 9.694) 0 o sTs4| o 4084) - 4.000 L 2,794 26.326
29 29694 5754 - LT 4.084 So4.000] ¢ 2794 26.326
30 0 9.694) 7 5,754 4084 40000 0 2.794 26.326
S31 ToU 9694 -0 5.754) 0 o 4.084 © 40000 2,794 - 26.326
32 09694 5754 i 4.084 © 4.000 © 2,19 26.326
33 L2 9694 . 5.754 © 4,084 4.000 - 2.794 26.326
.34 7 9.694) 5,754 4,084 - 4.000 2,794 - 26.326
35 - 9.694) .. 5.754 . 4.084 ;- 1.000 L 2,794 26.326
- 36 9694 - 6754 . 4.084 ‘4.000 . 2.794 26.326
37 59.694] - 5.754] . 4.084 40000 . 2,794 26.326
- 38 L9694 o 5.754) 4084 ~4.000 2794 26.326
039 0 9.694f ¢ 5.754) . 1 4.084) - 4.000 . 2,794 26.326
40 9694 s T54) o 4.084 C4.000] - c 2,794 26.326] -
C 41 0604 L 5.754) o 4.084) oo ;40000 . P 2,794 | 26.326
42 - T 9694 5.754) - 1 4.084 40000 - 2794 26.326
43 ©9.694 - - 5.754) - T4084f - 40000 - 2.794 26.326
D44 L9694 L 5.754| - 4.084 40000 0 2794 . 26.326
45 7 9.694] 15754 S 084 40000 0 2794 26.326
46 " 9.694) 75,754 '4.084] - 40000 - 2794 - 26.326
a7 - 9,396] ;. 4.974) - 1-4.084] . 74,000 C 2,754 " 25.208
S48 CU9.306f - UU4.974) 0 4084 - 4,000 2754 . 25.208
49 2193960 o4.974) - 4084) - 4.000 - 2754 . 25.208
50 49386 4974 4.084) ¢ 4,000 - 2.154) - 25208
51 209306 i 4.974] L 4.084) - - 4.000 C2.754] . 25.208
52 fon-0306) ho-4974] - 4.084) - 4.000 2754 - 25.208)
FRERRY S P 1,383.570) -
" Total. R A
G xlgs= 1,500




GALLERY - IGAS

- Joint No. -

Area .

Distance

- Total

(em®)

WO =MW —O

dem®

.1 200.0
o 200.0
©200.0
2 200.0
- 200.0
1.-200.0

- 2000} -

7200.0
©200.0
© 200.0

0 200.0) .
¢ 200,01

: 200.0

St 900.0]

~ 7 200.0
2000
. 200.0
. 200.0
12000
2000
12000
2000
2000
. 200.0
2000
1200.0
. 200.0
~200.0
©900.0

.} 200.0
1 200.0

. 200.0

-1 200.0
-~ +1200.0
©200.0

“2000| - 6684.0|
66400

£ 200.0
- 200.0
©200.0

2.200.0

.1 200.0]
0 200.0

. 200.0

19200.0]

~ 900.0
:200.0
£ 200.0

(em) _

. 664.0
. 664.0

- 664.0
. 664.0
1. 664.0
i 664.0
- 664.0
. 664.0
- 664.0
;6640
. 664.0

. 664.0
. 664.0

. 664.0
- 664.0
L6640
oo 664.0
-1 664.0
. 664.0

o B64.0
© 661.0

- 664.0
.. 664.0
" 664.0
- . 664.0
i 664.0
. 664.0
- 664.0

- 664.0
© 664.0

¢ 664.,0
11 664.0
. 661.0

1 664.0
: 664.0
- 664.0
. 664.0
- 578.0
©578.0
- .'b78.0
.1 578.0
© 5780

. 664.0f

" 132800

132,800
" 132,800
132,800
132,800
132,800

132,800

. 132,800
132,800

< 132,800)
132,800

132,800
1 132,800
132,800
132,800
132,800
132,800
132,800

©132,8000

132,800
~ 132,800
132,800
132,800

132,800

132,800
- 1132,800
- 1132,800
-~ 132,800

1328000

©132,800
~ 132,800

1328000
132,800 v

132,800

'132,800)
132,800 -

-132,800

132,800
. 132,800
132,800
132,800
115,600

CU115600] -
115600

115,600
116,600

‘132,800]

* (litter)

- 132.8

. 1328

. 132.8]
oo 132.8)
132.8) 0
+.:132.8],
o 13281
~ 132,81

v 132.81 -

- 132.8

©132.8)
o 132.8]

- 1328
P+ 1328
1328
C132.8

1328
1328
1328

132.8

Co132.8]

1328

o328
132.8)
SAEOX:| BT

o1328(
132.8] -

1 132.8
1328

- 1328
132.8
" 132.8
1328
©..132.8
1328
L1328
i 132.8
1328
©-132.8
; - ; 132.8

© 11566
7115.8
115.6
11608
1156
115.6

-, 132.8|

S132.8] -

2000

_ 578.0

115,600

T 62112

xn02=

o ean
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2.4 Spillway

2.4.1 Excavation, Backfill and Stripping Top Seil

Excavation Yolume of Spillway

- Unit : [1113}

 Backfill Volume of Spillway

: ||Lc[lSide

" Unit :_‘[m3} :

: Un.il;.: {m2] .

Total

Suipping Top Soil -

33962.1)

Stripping Top Soil x 1.1 | 37,400.0

Sy D Right Sidg. Totat | . = -
Backfill Volume || 17,154.0f 2,1080[ 19,2620} .~ ~ - =
Backfill Volume x 1.1 18,900.0] 2,300.0| 21,2000 - . .~

L Blavnt: Excavation Yolume [m’) Cen i
 Blevallon ST CL T ML [ CMH | d Towl ;
higher than EL. 157.0m - || 4,047.0] 61,471.5 7.0 0.0 0.0 0.0] - 05,525.5
EL. 136.6 m - EL. 157.0 m[| 26,173.0/102,664.0| 32,945.0 “ 0.0 00|  0.0] 161,782.0
EL. 1250 m - EL. 136.6 m|| 27,817.0] 19,1480 . ~ 00} . 0.0 0.0 0.0] & 46,965.0
-|EL. 110.0 m- EL. 125.0 m}| 19,075.3] 21,9423 = 0.0] 20,5284 344.0 0.0]  61,8%0.0
EL.95.0m-EL. 116.0m 00| 6,286.3] 11,7374] 22,844.5 - 104.0] : . 0.0] ' 40,9722
EL.80.0m-EL.95.0m -~ 00[ 4,510.1] 23,7515 994.0f 1,248.5] 3,632.4] " 34,136.5
Lower than EL.800m || - .00} - - 00 02 1,0290] . 00] - 00] ;. 1,0292
Total _ W 77.112.3[216,002.2] G8.441.1] 45,3959] 1,696.5]. 3,6324] 412,3004] -
- Total x 1.1 | 84,800.0{237,600.0{ 75,300.0{ 49,900.0] 1,900.0| ~4,000.0 453,500.0f



Excavation Volume Classified by Elevation -

(1) Higher than EL. 157.0 m

Sta.

- Area (m°)

~ Volume (m°)

D

H

CL JCM-LICM-H

D | CL {CM-L

td

rd

T OM-H

-10
e L o S S o
o] ] ol” - _
B 1 I I o)
30 333] ol
40 612] SEEETRETY B I
50 8450 ERE
60| 991} ol R
70 1,030| o
801 1 964 ol
80-1| . = .
(Let) - 0} 766 |
5] ISR AT A N R AR | S PR AUCE i P e
(L) 42{ 623
90| 83| 332 _ R

|
|
i
i

oololsiolel ol

i
| |
| i

E

!

]

i

4,047] 61,472] - 7

GeaEh



(2) EL. 136.6 m - EL., 157.0 m

Sm.l

o Area (mz)

Volume (|113)

D | CL | CM-L ! CM-H

CL

{ CM-L| CM-H

td

o |

i

228

86 |

428

LL567)

~ 0

P
| U

0

597

12210 42

|

4,122

9,089

0

| 210]

1,162

997]

-1

eReee

—

11,917

10,798}

1170
2,782

T
I
P

8,839

4,564]

== === =1 =1 =1k =1K=

0
0
60 5251 591 | 0| eATI| 5698  Of __""
70 498] 607 - =0l 51150 59930 )
80-1 630} = 482 e 0] 5,640 5.446! N
80- | R N T '
(Left) 143} 386 _f R et Mt
e R L N e B R R R
90} | 8731 - 187 0j  s421f 2,525 0
T100] - 0f - 8350 10 0] 8536/ 986 L
110] 48] 7721 0 S 239] - 8,032 sty o0
120 257 572f - 1,523 6,720 0 ol
130{ 407| 357} 33200 aed9] o of o |
140|496} - 156 R 45170 2,566] of 0
150 489] 17 I | 49261 - 866, 0f S| Y
160] 369] 2 4,288 99 0 o] -
170] 261 . 0 I SN I T IS N N I
7180) 184} 2,227 0 0 0
190] 92} T 1,383 0 0 0 )
200 14§ . o832 0 0 0| - B
210{ 0} K 7 0 o oo
2200 fe o 1T 0 o0 o o |
230 B R R
240 R A S ' o
250] B : A IR - B
260 N s
270 R D I D B
280 R N
290 T Y B R I T
3000 b T ] e | ]
310] - T
320 " L _
0| i
26,173

102,664

e gier




(3)EL. 1250 m - EL. 136.6 m .
Sta. . Area (ma) _ B |
1

I © Volume(n')
F .

td

1 D} CL /CM-LICM-H| | vd CL . |CM-L| CM-H
200 - B
00 0 T N B e
1 o R 2 | _
10 ~ N B
20 A | — _—
el -
40 . -
50 o 1
o 60f o , 7
70 j IR
80-1 NN B E a8
802 B T I N I .
o 90 o N - . S - .
100 0 "ol 0] o ol ol 0
110 - 48 ) Co] 241 0 o] o] 0
ool i122|” T 851 0 ol o o
130) | 216 ;“_-'"" of 1,691 0 0] of 0 |
C4o0f o) 330 oL ol 2k o ool 0 o
150 377 418 B R N R L N L
cdeop 161l 3s0f - T b P 994 38400 0 of o) o[ 0| &
170 2871 250] - S| 2,243] 2,99 0 o[l 0 =
1801 391} 154] 13389 2019 o oo o
. 190[ 497 22 437 o881 0 ol o o]
200 479 5 48810 133 7 0 S0l 0 e
210§ 380 0 B 4,296 230 ol 7ol 0
| 20f 2720 3,261 oo o o o
230{ 147} - I 2,096 0.0 o ol o
240] 33) el ol o ol .0 0
2s0l o B R R . e R
260 1 - 00 0 o oo
0| ] ol o e ol 0 o0
280} e e el o o
290 0 I I_ .0 T S Y )
3004 ' I L ) | D D) SR
3100 271 i #‘_‘15’1’ I | ]
32035, T 3080+ 0] - 0 o o o
330 23! - ﬁl“ 2018 ol ol ol e o)
340| 9 B N RO | R R
350 of N IS 1 I o o -0
360] 0 B I R o o] -0
B i 2 19,148] of - o oo



(4)EL. 110.0 m - EL. 1250 m

Volume (m*)

Sta. - ;\rea(mz) _ _
| Di CL TCM-LiCM-H|[ | rd D CL TCM-LT CM-H | td [
.20 o 3 :
-10 o T
S SRR RN SO S [ TS AT SO SR S e e
10 [ o R
) B R N B T :
30 L I DN
40 T i
50 R " T Ty T, Tty T TTTTRY T T - T
60 o - ; o B
T R "'_"”““. 1 g - T
_80-1 . N i I Y
802 B} o R 1
T 90 ““““ I I "'_" ' X T
100 o T R IS I
) o B R T
120 - T R
130{ - BN IEEE T A RO RS T RN S
{40 : [ IR A I Rt A IR
£ B 5 NN I B B I
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Backfitl Volume of Spillway
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Stripping Top Soil Area of Spillway

Sta.s Length | Ave. Length Area
{m] “ pm) ¢ [1112]
20 *0.00 - -
|10 | 7 36.05] 1803 180.25
0 75698 4651 465.13
10} 9523] 7610 761,04
20 10001} 97,67 976.74
30 .| 10291 101.51f  1,015.10
40 - | - 105.51 104.21]  1,042.07]
50 | 10134] - 10342] T1,034.23
60 {8519l 9327 932.66
70 88.19] 86.69 866.92
80-1 | . 8512 86.66 866.57
80-2 8557) 8534|5345
90 76.29 80.93 809.28|
100 6448 70.3¢ 703.85
110 6238 63.43 634.32
120 | 63 n3 63.05 630.55
130 68.78] . 66.25 662.54
140 71.82f 7030 703.01
150 72.94] 7238 723.79
160 70.26 71.60 716.00
170 73.34] 71.80 717.99
180 7481 - 740774074
190 | 76690 7575 757.52
200 7898 7184 77835
210 | U813 80.11 801.06
220 80.76 81.00| - 809.99
230 8244} . - 8160  816.01
240 9256 87.50 875.00
250 - 97.51 95.04 950.38
260 F 0 9524l 9638| T 963.77
270 | 89851 9254 92544
280 | 8578 878l 878.14
290 . 8254 8416 841.60
300 | 9508 - 88.81 888,08
310 103.26 99.37| - 99171
320 118,79 111.03) - 1,110.26
330 122,05{ .~ 12042 120407 .
340 | 9792 109.98] 109985
350 | T25.48]  T6170)  617.04
360 435 1492 - 149.8|
370 | 060] 218 21.76
Total |- ] - | 31,515.47



EL.m
180

CROSS SECTION OF SPILLWAY, STA.

SO

- 160

¢

160

140

L145.000m

CROSS SECTIONS OF SPILLWAY (1/10)

EL.m
- 180

EL.m
180

STA.S520

160

CROSS SECTION OF SPILLWAY,

160

140

120

L —

100

- ———m ——— -

120

soo|LLL

’i’ ER.156.

€1.145.000m

) /n 139.600m

160

140

CROSS SECTION OF SPILLWAY, STA.

S-1

T T e T

Moo
©ELm

160

140

- Y20

100

gt t = ELA36.600m
L

—

140

120

100

ELm

S 180

CROSS SECTION OF SPILLWAY, STAS10 .

160

160

- 140

"

140

120

. T e ]

——————— . n

120 120

- 100

100.

14.5.%} _

120

i 100

. L—=150m . CE
T UNE
“ UL DIVERSION

L-100m . L-B0m

100 -



 CROSS SECTIONS OF SPILLWAY (2/10)

ELn o - €l
CELm 20SS SECTION OF 5P||_|_WAY STA.S40 ' 180 - 5&¥ CcROSS SECTION OF SPILLWAY STA, 60 T
I L 45,357 . ' '

_ I
: : :
12472 21,813 12472 : - R R—
08 . . . [ \ .

L [ [ \ : - £1.164.
160 _%__i__d—fL—- : i S 160 160 i|] er.1s0.000i .

| N : N i . l‘k . B . -
R E|f15?ooofn ] . o ‘ o _ : . .157.0 - N B
- | Sl _ b - o . | TS _ s _
. "_ . . 1 BLEADD C I . o E'—14_.ﬁr_.._ L ) o . - . . o

140

140,

T 120’ 120

caeolb e e e @-D e o aeelll T

1241 , 18, 241

— | i R o leo a0

£1.157.000m -

PR
-t ——

R bLisi800m | STAIS30
CCD\ L T % gl ceL>
' ) EL145.000m

R CooomusgoomN | NG| ] g
ool e AT T W saasse ] T/,

: o T .a..:sssoofn\L-_

cazelll b e —-—o ll1z0 R R Y | IOt Mt SN G

100 R IR S RERETN SR oo e el e
PR  L=150m I - Lﬂ100n1 T Lesom T T sm




' CROSS SECTIONS OF SPILLWAY (3/10)

EL. . :
180 CROSS SECTION OF SPILLWAY, STA.S80-2 60
|
’ t . /___—-
e 25!351 y :
G4~ M 5
160 O s \ 160
_EL.157.000} ‘ :
CEi> | STA.580-2
- _ o AL £L o . ~3.
o0 CROSS SECTION OF SPILLWAY, STA.S70 (DAM AXIS) - 200 14of--—""" - B ., 140,
e | | : Y
1 - 25,000 : :
. ] - 24.hoo 500 | : L
- 180 L ... 2 .- ' o . cazefl o ] 1 [120
e : SPILLWAY BRIDGE ) T [ B
| el PILLWAY BRIOGE  CH-B CH-Br
. . AL1ses0om®, SPILLWAY - S || R S B B =l
160 ||L.0.160.000m ) ' L R - Mli1so - 100 B LML 100
| R57.000m DAM CREST : EL.157.000m S L-150m L—-100m t.—60m
: o B e 1n, 'u..m.m
L_;H?.OOIOm“_ B '\ - i:f=m1_'rn HORAL WA LEVE, a.m@ .
140 - 140
: EL136.600m o
M- \E
azolfbso ) 120 . o ;
- EaM CROSS SECTION OF SPILLWAY, STA.S80—1 R
ol T T — 100
m-_-h-h_hﬁ_q_-_t_fg'f':;}? 160 160
. 80 . 80
' L~150m R -
140 140
- 120 20
scae 9L, [ ®
el

100



. EL.m

CROSS SECTIONS OF SPILLWAY (4/10)

140

5™ CROSS SECTION OF SPILLWAY, STAS100 ¢ S5
25,000
_ o b PO
160 T 160
| i | o s estoom
. 1
£L.149.300m - < N
STA.FIBO & _
40 o139 6o 8, | EL140.000m ?«\‘ Lo
: S I N\ \
R ey
- 120 o _ 2y : \ (| R IR
''''' ~= “ﬁ*_--——~-——~-_—-_-__.'.._.5._...7_--_;____ N o
100 N L - &M-D [l 100
: L—150m L—100m _ % L—B0m .
1go0 CROSS SECTION OF SPILLWAY, STAS90 ¢ .~ - R : 180
24, il . o o
" 1860 | S I | 3 160
' £L.154.390m . e fm-m |
_stAls90 o :\lz L
o) e | N, [ R

100

coazofll o | S 120
ool ' 5 M
o L--150m L—-100m L-60m

EL.m

EL.m

180 CROSS SECTION OF SPILLWAY, STA.S120 ¢ 180
» | |
e | asoo0 !
160 | ?’O 24900 2 160
. ' ! . R
- % B ;}“A.FFQI‘\ 3 o .
woll T % £1.144000h T / '
‘ 1 ﬁ?;e . % £l 1IQ}00:n4_:E‘{li(L v . 140
L o - - c&‘: '.j,*.".'?—-;“__:‘ ’
20 T = ey I o I
o e ; R T T 100
- (~150m - - 1=100m -~ - - L-60m -
580 CROSS SECTION OF SPILLWAY, STAS110 ¢ =~ .~ . = 80
o T WL |-
160 ' - 160
e T~
140 ' e aemen~] &l - 140
. .- hi-‘_'_‘“‘—--_____h-_.._i%‘__.-;—h‘ ﬁ : |
20 : SN B . J|li20
100 R | M- oo
: T L-100m TTeom
SCALE 1 4 -. 2l5 I Fl 1 ' 5|0m
2-78




CROSS SECTIONS OF SPILLWAY (5/10)

ELm

120 .

120 -

~ o L—150m

560’ CROSS SECTION OF SPILLWAY, STAS140 ¢ 160
. '25.500
140 140
L EL131.000m
. @ EL'IZ?.SOOm
[E7) | SN D
CM-D o
100 Jl| - 100
| CM-
. _80 : i ol
R L—-150m . L-100m - L L-E_i(lm
160 CROSS SECTION OF SPILLWAY, STA.S130¢ - TEh
y - - 74, 0
140 R o R |y 140
##### £L133.500m _EQQ_LM Oy L
o CClD 81.130.000m BL13%
_120 s s :::::::-M‘E}i— —— ';-—-;:—r-__-
AR || R I T T ] e :
i 100 : i . 100
" 80 ,
L—100m

80

EL.m ' : : )
160 CROSS SECTION OF SPILLWAY, STA.S160 ¢ 'i:'é(‘;"
| Lo
. 28000 F T o
: | T \\_;f_% C 240D sho
- ' EL.|42
140 kL ) i _ 140
: A
&L&g.soofn\ S\
et TN — m_§&§ﬁa/§§ a EL.127.000m_
- . : y £
R olmpon Sizod N & | A
) : . C_EL.122.500m 3.500m o
1.20 S I S —;;h—ﬁﬁ_lﬂ_ n:*:'___-l%?; < [F2 120
i CH-B *@f;: =l
- o ’ E}K &
L : Fyilos fun
- - e o el T _
100 ' , == A\ lhoo
S C ‘1%3 CH-D \
el |
80 Il - ' T e 80
L—150m L—-100m " L-60m
EL.m © EL.m
160 - 160
140 | 140
IOQ 100
go lll .= | . : 1 80
R L'—'-iﬁﬁm L-jIOOm ] ’ - L—-60m _ o
; . SCALE (I] - 2|5 L SIOm

2w



o jo0

Elm
160

CROSS SECTION OF SPILLWAY. STA.S5180

'CROSS SECTIONS OF SPILLWAY (6/10)

El.m
160

. _EL.:42.QQQ@.L_-=;—\H~-—

e

140

© 120

100

e —

EL134.5

——

120

s . .
=] - _£1.127.000m
STASIBO R N ‘
gl % ) 4.000m -
—-EL118.287m ] : :

100

80

CM-

80

L-150m

L—-100m B

CROSS SECTION OF SPILLWAY, STAS170 .

L-60m |

T ELm

-——

i AN

—

140

- 140

120

1. 120.000m

P ———
e ———

—————

100

L-150m

© L—=100m

© o L-60m

- 120

j00

ELm

160 CROSS SFCTION OF SPILLWAY, STA.S200

-_" Q-‘ .

fL.m -

140

140

120

80

100

80

ELm

S L-100m

L-60m

360 CRoss SECT!ON oF SPILLWAY STA. S190qg

140

140 -

- ——— - . N

120 120

ST

S i 1

'-EJJ
P

7 EE
B

@C

>‘fl 119 500m

120

m £ L.HQ,SGOm

——— e

——E[.TH

100

“go

100

o Lf‘OOI‘I‘I -

leo. -

50m "




f—_—

80

" EL.m
140

CROSS SECTIONS OF SPILLWAY (7/10)

EL.m
140

CROSS SECTION OF SPILLWAY, STA.S220 ¢

120

60

60

- EL.m

140

L-100m

L~-60m -

CROSS SECTION OF SPILLWAY, STA.S210

RL-Om - -

“ 120

100

80

120

100

| 80

60

L—-100m

oo L=80m

- 140
'-'1.20
190'
o

50

420

© 100

El.m

CROSS SECTION OF SPILLWAY, STA.S240 ¢ -  ELm

100

120

- _80 |

100

£1.97.000m

. EL87.500im
N ¥

80

60

C T ELm
140

L=

CROSS SECTION OF SPILLWAY, STA.S230¢ . B | ELm

100m . L-60m

RL—Om

- 140

LY —— . : . - 120

——— e [ -

" _EL104.500m

STA 5230‘\>\

100

80

60 . 60

80 .

60




CROSS SECTIONS OF SPILLWAY (8/10)

EL.m

145 CROSS SECTION OF SPILLWAY, STA.5260 - | . §46 CROSS SECTION OF SPILLWAY, STAS280 ~ . ELm

- g
. 25,

S0 24000 o
' I 9,000%%% 13,000

EL.134.500m

BOUNDARY OF QUANTHY
b 3FL119.500m

120

(120 120 ~Dlil 120

100 100 - 100 | /R [l 100

TShed—

STA SR EL.97.0¢
T5 \‘-'E, ) ] N
B A [ Ne N

\ 7 |
B =D o
v L Vs T ||
¥ I so

60 60

80

._.60 ” .60 .

. 48 CROSS SECTION OF SPILLWAY, STAS250 = = .~~~ . fm . E.;m CcROSS SECTION OF SPILLWAY, STAS270 - . .~ .  fm

T e5p00 L
00

3,500

8,500

120 120 120 120

100 100 100 100

.525\

000m

80 80 . 80 80

~ L=100m - L=60m - o T TRL=Om




" CROSS SECTIONS

OF SPILLWAY (9/10)

R ' ' EL. EL Faiom ; ' |
140 CROSS SECTION OF SPILLWAY, STA.S300 140 i | ®¥8 cross SECTION OF SPILLWAY, STA.S320 ELin
£1.134,500m L %oa '
. SR RN _ L2 ]
_ | @\ %;-é‘;\ S S T Y 12768
120 120 120 e T N R g0 1 £1.120.148m 120
it —e———e N, ety e, vy S A——n o M e —i¥ - . BOUNDARY OF GRaNIY / f——o—rm— 1
: _ ?‘r‘ﬁ R LN 2.000m _ ' ROAD A aize t8m
o : ol | 0 : 3 . _

: _ . _ . %:‘g’; e G\ '\ 3 il &1@%9 k
100 100 100 8 '\ STA$320 097848 — 00
- ' . o $t4 0 EL97.000m\Y \ L : £L.95.000

T B O 7= I 94,0000 =3 Um
. AR B T ECB7.500m) = B €1 87,000m
- . . o . : o _ .‘ I;gt’: o — = FL.B5.500m
80 . | 80 80 S R = By A B ~ 80
60 s 60 60 : : - I 60
2 T : " R .L—-60m__ o RL-0m R—60m
140 CROSS SECTION OF SPILLWAY, STA.S290 & . - - B ' CROSS SECTION OF SPILLWAY, STA.S310 o
. . o ' : %}0 N EL134.500m ' ~ R : '
25pog - L — % ) : CL .
24,000 o f.122.000m/ A » ! Co - ; £127.000m

, _ g A = : | BOUNDARY OF QUANTITY TEuDd

120 |If D [ 120 120 = : e e - : 120
EL112.000m - LU LIARKN .

o EL.1.04-.500m S ol _ o éu'c_ . _
100 eiimrenni e |11 100 100 N\ 100
S E.97.000m_ - o : - _B.97.000m Ay

' ' - o EL92.000m  \

c g L e s - A A T AT e N
80 - 1?0 : _gp_ S e 3 7 .1, W — I| —— 80
S Lot S L-60m . RL=0Om :

scae 9 - 25 i
2-83



CROSS SECTIONS OF SPILLWAY (10/10)

R L ' . : EL CEL - :
960 CROSS SECTION OF SPILLWAY, STA.S340 - 160 160 CROSS SECTION OF SPILLWAY, STA.S360 ELm

T, 160
oo . .

e

140 " BOUNDARY OF QUANTITY 140 140

BOUNDARY OF QUANTIY 140
sl N

24

120 120 . 120

120

'“” 100

100 - 1o00li| - 100

/it T EL94.81257 -

— R LBZ.M25 V=i ]l - EL37. e
- 80 " b e R ﬁEL.SI.I}Sm—. \\l e/ £1.823125m - |l so 80

80 -

60

SR o eo Ceolll - e S
- 160 CROSS SECTION OF SPILLWAY, STA.S330 o 568 S0 CROSS SECTION OF SPILLWAY, STAS350 . . . . . &m

- 160

¢

140 BOUNDARY OF QuaNmrY . a0 0 140

- BOUNDARY OF QUANTITY - - I v4a0

aiboo|  11po o

7 EL128.650m

120 - <3i;>

llizo 0 120

120

£.112.000m

o %m.sco'm

- __‘;-__‘?';_"_;.;_" 100 - 100
I ! eLesgstsm LT

_Eg_i?:;lfﬁ-r.n @ S

_£L92.000m \
N Ty

. R .
874375t i -

solll ~ Lo e EL8Y.2975m \Nrarg 0.62.4J75m - — .

100

N -—-

e e e P -—

80 . - 80 | 80

" 60 |

1 M ), 1 L i 1 i 1 )




2.4.2 Cocrete (Type D)

Concrete Voluﬁle of Spillway by Each Block

Unit : (m’)

}

Block © Left Wall : Ceniér Sfab : Righl Wall
: Name YQIU3"1? Name Vulu;ne I_\fan{e Volu}mc Name Yolu]me

PR {m) ;. | (m’) P {m) : (m)
0o ) 238164 cat | onaory] = e TR | 238764
2 | L2 | 138229 c2 621.08 - - R2 | 138229

| w | essal| .. . A
3§ L3 | 3moess)ca 765.00] - . R3 | 293761
a1 | var | 2002 caar | 7es00) R4 | ‘445887

a2 | 42| 227063 ca2 | ed2e0] | =
s | s | wionis| cs | 71400 S RS | 47466
6 | L6 | 2508 CoL 140.70| C-6R 070 Rr6 | 21028
2| a7 | 74| caL | isrsel CR 157.50] R-7 137.43
8 -8 | + 9s50| CSL 15750, C-8R 157.50| R-§ 98.50
"o | Lo | esso] COL | 1s7.50] COR is7.50] R | 9850
10 | o | Cessi| croL | iszso] C1oR |- 1s7.50] - R-10 98.51
| L 9695} C-11L | = 157.50] C-1IR 157.50] - R-11 '}~ 96.95
T2 | Lz | soss| ot | aszso| ci2R | is7.s0] Reaz 80.95
13| L 2921 1L | cis7s0f C-3R | as7sof cra3 | 1921
14 | g | sers| coML | 21263 CR | 21263) R4 | 19684
s | s | oo cas | esnsol | e | RS 786.00
16 | 116 | 106106] c6 | es62s| - . R-16 [Hydro PS
7 a7 | onoer2s| caz | oeseas| - e "R-17 |Hydro PS
18 | oLas | n0e725] cas | esrse] - | ra8 | 111356
19 | L | 151730 cae | 2553 U Ra9 | 149247
R N TR PR e | rR20 | - 616389

U Tomt | o | 2005003] 0 1080741 | 1asss3l | 16747.22)

R ERERR i ool |4925049
- |_G-Toulx 105 | 51,7000
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(3) Concreie Volume of Chute (JR4 ~ J1543.000) I G-Tafal l ' 9_040,33](1113)
() Left Side : (b} Center o
Name | Section Arca | Distance | Volume |  Block Name | Section Area | Distance | Volume {  Block
(m’) (m) () (%) L (m’) {m} (') {u’)
L5 {JR§ 1 8049 o C-5 R4 59.50] - . 1
lower 10.00]  534.49 ower | " T 1000] 38250 -
1501/2) 3041 554490 | - bsam 17.00 1. 332,50
L6 5@y 261 | - | B £ 1 €173 1 - .
. 13.40] 2s0.82f - - C6L § - ' jos0i - 1340] 140.70] * 14070
16 11.76! - 250.82| | C-6R 1050 1340 140.70] -~ 140.70
Lryge o paage |17 | L BN SR
- 15.00] 13748 : CC7L {10500 T 1500] 157.50] + 157.50
it 657 - 13248} | C-IR 10501 15.00] 157.50] = 157.50
Lk Pz 1 oesn o ] . s I -
15.00] 9850 . - 8l 10.50; - 15.00] . 157.50] - 157.50
18 6571 - - 9850) | CSR 10.501 - 15.00] 1572.50] © 15750
L9 |is 6.57 i T s e o
B - 15.00 9850 - jlcCoL |- 1050]  15.00] 157.50f 157.50
19 6.57 98.50} | COR | - 10.50] " 15.00] 157.50] - 15750
L-10 |9 65711 | B - e T I
o 15.00] - 93.51 CIoL| 1050 - 15.00] 157.50]  157.50
: 1o 6.57 i - 9851 | C-10R| - 10501 - 15.00] 157.50] - 157.50
L-11 [J10 6.57 . o : N T S
L o 5.00]  34.08 C-1L 1050] . 15.00] 15750} 157.50
noss.om | 7.06 b C-iR| . 1050 15.00] 157.50f 15750
: ' 10.00] 6287 o ez R 1 ]
T 5.51 - | -9695) | C-12L 1050! -~ 15.00] 157.50] - 157.50
L-12 3l 5.51 ~ C2R} - ! 1050 - 15.00] 157.50] - 157.30
O 15.00] 8095 o I YR T R R T ]
i 5.28 - 8095 | C-3L{ - 1 1050) - 15.00) 157.50) - 15750
13z 5.28 1 C12R| - T 10s0] . 15.00f 157.50] - 157.50
__ e 15.000 79211 ° . P PCL |3 10.50] - i
S 11K} 3281 ' R B R R 10.00]  105.00
JSTR ITERR 5.28 - H3+100m | 1050
o 1000] 8112 o T 200] - 5503
N3H100m | 1094] ) CPI3130m | 2625 %
R 300f 5176 . 200] sas0] -
C{M3H13.0m 23561 o oA 2628t 212.63
= R 2000 33258 o | | CGMRIB 10.50 N :
JH(2) 12968 - 186,13 - b 10.00] 105.00
L-15 Py | 3033 ' 1131100 § 10.50) - T
’ 15.00] 73074 : R 3.00] 5513
oo som o1 6742 - - 730 H3+4130m | 2625 Lo
16 [isemy | oexdsi o [ - : 11 a00f Tsase] o
upper IR 300] 207260 . - 40172) 26251 - T ] e
- Jse3om | 7543 3 207.26f | €15 4y - 1 42800 - T T T
o 3 Total | 2.619.55 T T T s00] 637 s0] L
S S 1173 4250, 632.50{ -
C-16 M522) | a33si -~ [T L
wpper |t o - 3.00) . 13028) 7
J1543.0m ! 4375 P ) 13).38
IR - Tolal 4,062.90




(4) Concrete Volume of Stitling Basinr(J.l 5+3._(}00 ~END)

I C-Total I

11.702 58](m"

(a) Ll Side _ () Right Side :
Name | Section % Arca Distance Vplum-: I}Iock Name Scc!ion § Area ! Instance | Volume Block
i ) () ) (n’) m) i (m () {m")
L-16 {§1543.060-J16 SRR o o R-16  {Conceete volume should be
fowee 8 © i 703 1200] _ 85380}  853.80|| lower jestimatedin fydiopower Station]
117 {H6-N7(142) : - . : R-17 {Concrete velume should be
' Poograsl o 1500 1.067.25] 106725 ) | estimatad in Hvdropower Station
L-18 [N7¢22y-015% : i ST R-18 172720218 .
: : | 1115 15.00f . L062.25] 1.062.25 : 4.2 1500 1.11336] Lit3se
LB |66 neisl 350l a3l R [ 7 i2ss 330l 39307
N El L I 6240 e 8 1 6549, |
b1 2004 124.80 Ao ' 200) 13098
AN 62 40 N A-A 6549 R
. S 200 - 13600 N - 200] 14218
BB 7360 ' B8 Teey. T
s L3 110.40 e i 150 11503
BB 1360 I B-B 76.69; -
o 90|~ 31136 - [ 600 12173
C-C w00t s c-C 63.89. o
RN 300] 15143 L as50]  as7a9]
D-D . 6091 o oy | 63.39; 149247
T - 030| 3046 R20[190R) 7961 B
DO ewe : R Lol 796
N R X 5 I mem) e [T
S SO R 10 LY : BRI SN S [ T YT
fidge 0.06 - ] 15739 p-D " 7431 T
- Totel 4,505.60 N 5450 31606
U 3 . o EL 4168} S :
{b) Centec . - e | 2.35 14288
Name | Section | Arca | Distance | Volune | Block F- 70.39; NI
' R Ly I O (i) (mh e s - 3509
C-16 {H3+43.000-Ha el . S F-F 1039 N :
lower | I 1335 12000 - 52500) - 525.00 ¥ 714 . :
C-17 J6~-J17(172) i s R : - 1.30 4641 -
1375 1500] ©656.25]  636.25 Edge [ T 61689
C-18 |J11(2Ry-N38 AR . . Lo T Total 322293
- Co 42,501 = 1500] - 637.50 631.30 L -
C-19 |G-G 126,78 - 17.00] 2,15531] 2155.31
S R Total

397406




(c) Right Side

Name Section | Arca ] Distance | Volume Block ) : .
) () ) Aream’} | L | CL | CR R | Total
R-5 [IR4 70.76 : o L JR4 | 8049 59500 - 70.76] 210.75
o 1 10,00 474.66 ' : 13{172) 3041 1200 : 2417 - 71.58
- i) - 12417 T 4T4.66]  FI5(2R) 25.67] 10.50] 10.50] 19.62 _ 6629
R-6 {15(2/2) 1962} o } : 16 L 1LY6p 1050, 10500 11.76] 4453
b 1340 - 21028 T JI.1819 1 651 10.50] 10.30 6571 - 3413
- |I6 11.76] - g 21028 yJlo - - - 6571 1050] 10350] 657 3414
R-7 J6 : 11.76 ‘ e J10+5.0m - { - 7.06] 10.50] 10.50 7.06] . 35.12
s 15.00f - 13748 N Ny 3510 10501 10.50 5.51 32.02
B L Xi - 6.57 137.48) 12,313 5.28] 10.50] 10.50] . 3. _2_8'__‘__21_:&
R-8 N7 K 651 . o o : J13410.0m 10.24) 10.50] 1050} 10.54 4249
- ~15.00) 9850 - - J13+13.0m 2356 26.25] 26.25F 2781} 10388
Jg 6,57 : o = 98.5G| [)14(142) 29.68] 26.25] 26.23] 3236] 114.55
R-9 J§ T 657 : 8 : . 1142y 3031] 4250 : 35.00] - 107.8}
S I ’ 5001 - 9850 - 113(1/72) 67,121 42.50 1 69801 17942
T esil T esso) (s | eeas| 433s] | - | 10650
R-10 3¢ .. | 6357 : e ool DPDIS43.0m ) 75431 4315 119.18
B R aseof - esm| cocf T T
J10 16,57 - ' 98.51
RAT [310 o5t - |
' : 500 34.08
J10+5.0m 7.06
R ) - 1000 - 62.87] -, E
: - . 5.51 - : 96,95
R-2 DIt . . | 551 - - o
e o 15.00] - 8095 .
; e o] sasl o o) o R095
R-13 J12 '5.2% . o o
s S ’ S 15.00 w20 0
N3 | 5 . 7921
REpI. s
A T T Teee] 7913
J3+100m | 10541 - -' K
2 T S 3.00] - 57.54
M3+13.0m | 27.81 s C
e e 2001 - - 60.18] - ;
AN 3236 o - 196.84
R-15 (J14(2/2) - | 35.00] : -
: B 15.00)0 786001 - .
NSO 69.80 : C 186.00
R-16 |Concrefe volumc should be : :
vpper | estimated in Hvdropower Station T

Total 2.357.88




2.4.3 Form Work of Spillway

" Unit : (m%)

l ,663.69 (m)

’(2) Form Work of Con(ro] Portmn (J3 and .]RB .]R4 and Block L W)
. {(a) Oulsme ' T

" Portion Location Quiside Inside Total
Overflow Weir  [Overflow Weir~J3,JR3 2,246.98 . - 1,938.61 4,185.60
Control Portion  113,JR3 ~ JR4,Block L-\Y ' 1,663.69 - co1,522.42 3,186.11
Chute JR4 ~J1543.000 1,603.18 2,077.24 3,680.42
Stilling Basin ©  [J15+3.000 ~ End 1,539.68 2,712.00 . 4,251.68

Grand Total 7,053.53 8,250.27 15,303.80
) Form Work ofO\erﬂo“ “’elr (O\.erﬂou We:r~J3 and JR3) ‘
: (a) Qutside : 2246 98 (m) '
Section Lcngth Dlstance Arca Total || Section |Length Distance = Area Total
o @] @) lm @)y @)
JCL - 10.91 ©1.50  81.84| ICR 1091 - 750 81.84 ' i
Piein | - - - 8173 Piet-in - -0 BLT3
Pierout | .-. . - . 4126 Pierout | . - . .- 4720
. |Pier - - 8.32 150 1248 Pice .- 832 - - 1.50 .. 12.48
i 12.90 - 30.00 386.85 nooooolo129 3000 386.85
i3 | 19.08 3021 57642 © - [R3 [ 19.86 1498 297.50] .ol
' ' o vaseslpry o |- o 15275 1,060.41
+ (b) Insidé ; ]9386[(m) SRS
Left s - ¢ |Right © oo L B A
Section Lcnglh Dlslance Arca Total || Section |[Length Distance = Area |. Total.

' m o @ @ e m ed) | )
L | 1610 750 120781~ - - [PJCR - . [ "16.10 - ... 7.50 120.78] . :
Pier | 1258 ~ 1.50 18.87 Pier =+ .| 1258 150, 18.87] . -

P 1701 3000 510.21 o) o1701 3000 s1021)
Bl 17300 14.68 * 44.05 U | 300 - 14.68  44.05
Wall + | - S-o 260000 -0 hwall | e 208.80; o ]
Toe -. - L. 45.00] 999.91][Tee ' . 36.001 0 93871

12 | 1744

600 104.62

2550

Left - - ! = R|ght T
Section Le_nglh Dis!an_ce Arca Total _Secnon Lenglh Dlslance Arca Total " :
el @ @] el | ) | o)
M4-1(left)| -19.08 - 34.96 667.07{ . . - Jd;l(right) -

- 30.07 766.68 - -

Lw ] -

) insidé: ‘

=0 12532

397,00

766.68

Lert

‘ 1 '52"'2.42' ) .

B .R'igh,t N

Lenglh

Se_c!ion
N B

Dlslance ~Area | Total

~Section )
TR

[x:nglh Distance

Afcai
m) - (m)

Total -

\Va!}_-:'_ e

) md | D
- s6089
U (oda0)

TN B

S 613._09

. (n‘f)

v |

- 330

726,39

SUL 130,840 796.03




3) Form Work of Chute (JR4 ~ ] 15+3.000)

(a) Qutside :

Left

1,603.18 m®)

Right

Section

Ar-.,a
(m )

Length Distance

{(m) - (m)

Total

(m)

Section

Length Distance

(m) o (m)

Arca
(m’)

‘Total

. [JR4(left)

g 15(1/2)
15(2/2)

16
7
. 10450

13470

14.15
1000 11197
825 -
9.81
13.40 107.09
6.17 B
| 1500 69.22
306
Lo 5000 16213
343 0 e

2

© 47.00° 12845

126,00 216.53] .

JRA(right)

1501/2)
15(212)

16
7.
110450

13470

C1TRE3

806 -
9.59
o 13. 40
6.17
SRR ',,1500
3.06
343

2.04

£10.00

? 5000
4 47_.00-

26.00

12591

105.57
69.22
162.13

128.45

216.53} -

()

-~ lnsas0

(b) Inside : °

: 14.62 :

2 OTI 24 (m ¥y

795.38

115430

1462

807.79

e

Right

Section

Arca
(m%)

Lcnglh Dlslancc
m - (m)

- Total

_S_eclion

Length

Distance

Area

()

Total

o [Wan
Toe

827.62

(')

1,038.62

Wall

m) -~ (m)

827.02

(m)) -

211.00

' (4) Form Work o[' Shlhng Basm (J15+3 0{10 End)

- (a) Outs1de

l 539 68 (m )

211.00

10862

Feft

Rl ght

Section

A rea
(m’)

Lcngth Dls!ancc
m)  (m)

Total :
(m?)

Section

Length

Distance
(m) (m)

“Area
i (m’)

Total
)

 18+ss

11543.0

cc

1462
. 47.50 694.26
462 i

835

9.00 103.36]

- Dﬁ(ufg)

60.92

115430
J1845.5
cc

1462
_ 20.50
1462 .
881 .
:8.81 . o -

9.00

29963 S

105 41

E '74_.43

F-F(ufs)

70,39

|D- D(dfs)

' (b) lns:dc

60.92|

27]200(m) -

919.45

F-F{d/s)

117039

- 620.23| -

Left . -

Right

Section

Lcnglh Dlslance
(m)  (m) -

Area_
()

Totat:

Section

I.x:nglh Dnslance
(m) Cqm)

Area

D (m‘.‘) :

Total

IWall -
Toe -

- - .

830.88
L. 232,75

" {Sub-Dam

19.35 -~ 24.00 464.38

' (mz) -

Wall -+
Toe

T w A

- 936.88

{ml)

Y7 RE IR
—l1asa00]

1,528.00




@

AR

l}‘rﬁme Wark of Joints

7 Left

Rigﬁt

tGrand Total :

Cenfer

3,184.32 (m) |

Section

©Area
N 2
(")

Section

r\réa :
oL (mg)

" Section

Area

SICL
) I
L J2 8

o
c 4
L 142
s
J6_

g

N T
) P

T
I
< 06
L7
8

3

J'f_ e

LA I
A
S 528
LI N E
3031
6712

10828
275

14275
166.54

12025,
1271

103.73

| 041
IR T YA

£ 65T,
L 6.57

657
£ 6.7

©5.28

L7115

R INES

: f_"?‘l'._ls

JICR
o
o

15
J6 -
7

B
19
ST

RN
R VAR

3

SN R
s
- ne -
T
SRR L S
IR

CIR3

R4

. 108.28
142.75
142,75
152.75
- 70,76
S o24a7
11.76

. 6.57
657
o ‘: '6.57
657
5.51.
C528
. 5.28
. 35.00
690
. 78.24
182

- 83.64

2
I3
BNTRE
2

J5
S 6
)7
18
- J9
BRILIE
LT
I
S
- 14
LIS
c6

7o
BT
‘Center

(mz) :

72,00
72,00
L 72.00
. 72.00

21,00

* 21.00

. 21.00
. 21.00

- 21.00

- 21.00

21.00

2100
2100

52,50
. 4375

L4375

0 43.75
., 42.50

143,16

846411 -

¢ Total *

- 1,297.42 Total

293

1,040.49 [  Total |-

Dbk




244 Wcight of Stcel .Reinforc'ing Bar by ca:Ch Block

Unit : (kg)

T g0I8] .

Block Left Wall Center Slab " - Right Wall
' Weight | .~ Weight | Weight : Weight
Namg - (ke) b!a_me k) '.Na.me._ - _(kg). :N_amg ' (ke)
1 L-1 49077 C-1 - L7020 e - R-1 4,907
2 .| L-2 1,515 C-2 - 7,090 - --- R-2 fo 1,515
L-W ©LOT9| - e e - R
3| L3 13942 C-3 8,776 .- - e R3] 12,903
. 4-1 L-4-1 21,051 C-4-1 8776; ~--- - R4 . 28,813
4-2 L-4-2 - 13,565 C4-2 | o 7,252} .- - L T
-5 b L5 -12,960] ' C-5 95131 0 - - R-S - 7,780]
6 't L6 4,387 C-6L° . 4,744} C-6R. 4,744 R-6 4,183
7 { L7 3,178 C-7L - 5,294 C-TR. 5,294  R-7: 3,178
8: | L8 2,319 C8L | 5294) C-8R’ 5,294]: R-8 2,319
9] L9 . 23191 CIL 52941 C-9R. 5,294]  R-9: 2,319
10 | L-10 72,5391 C-10L ¢ 5,300] C-10R 5,300 R-10- 2,539
1| L-11 | - 2,510f C-11L 5314] C-1IR 5374{. R-11 | : 2,510
12 L-12 CO2,133] C-12L1 0 5,622] C-1I2R 5622] R-12° | - 2,133
13 L-13 - 2,223 C:13L - 5,604] C-13R: - 5,604] - R-13 ©2,223
14 | L-14 }:.: 2,689 C-14L 5,679] C-14R. -5,6791 R-14. "~ 2,089
1S L-1s b 11,684] C-15 1 < 9,250) - <. ) OR-150 )L 1L724) 0
16 L-16 {. 13421} C-16 L 9,226] i --- - | R-16" |HydroPS |
17 L-17 §: - 12,624] C-17 1 9,050] - < R-17 |HydroPS |
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2,500 26,532(QVERFLOW WEIR) - ' : . : '
| DETAIL OF OVERFLOW WEIR (1/2)
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DETAIL. OF OVERFLOW WEIR (2/2)
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DETAL OF CONTROL PORTION (1/2)

3
5,850

£L.157.000_m

[T A

£L139.600 m

L=
-~
=]

L)

&136.500 =

7451

—=
%
o
R

9,510

A

19,495

3,500

3,760 500

i

153.772m2

A"

1ais0

.2.250 :

~EL157.000 m

EL.148.600 m

EL.145.600 m

£L.136.600 m

oor'g |

. boo'e

goo's

- 2,700

1,532

. _-_'J-4;1 RlGHT :

LEETY

e

15300 - <

00+ 0F

%

% 175.750m2'- o
19,300

L oo

H-_A

' 5.500

© EL157.000 m

£1.439.600'm - |

TN aevm
!
S00

£L.136.600 m

LLoorLL

R FAL

20m

S0

~ scALE

”’3&)

£.139,600m

08201 gog
1L

00G'¥

08L'E _ woo. .

©

12,066

15,000 QL

SV VG

-
'l.

18000

e

S 2-9%




JA-2(LEFT)

DETAIL OF CONTROL PORTION (2/2)
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Unit : (ln’)

2.4.5 Backfill Gravel of Spillway .

; : 3 " Left - Right | Total
Overflow Weir  |Overflow Weir-J3,JR3 + 273.30 © 0.00] - 273.30
Control Portion  |J3,JR3 ~ JR4,Block L-W - 402.01  0.00[ 402.01
Chute R4~ J1543.000 . 257.51 153.19] * 410.70
Stilling Basin ~ [115+3.000 ~ End 369.32 219.92] - 589.24]
- Grand Total 1,302.13 373.12] 1,675.25] -
- Grand Totalx 105 1,370:00 390.00] 1,760.00
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2.4.6 Yater Stop -

Grand Total of Water Stop ;- -

1,800.87 (m)

Grand Total of Water Stop x 1.05 - 1,900.00 (n)
Along Cross Section .~ N - Along Profile Section - ' L
o Unit:(m) ‘ Lot Unit : (m)
Seclion Left Right - | Center Block - Left '] Right Center
JCL,JCR 371.57 | - 3157 R - C-1 B -
It 47.54 47.54 - C-2 13.35 - 13.35 -
S 12 - 47.54 47.54 1700 §. - C3 |- 1500 - 1500 .-
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61,582

51582

LAYOUT OF DRAI

[ e |

(EL.157.000m

'SCALE A

DRAIN PIPE BEHIND SIDE WALLS
SCALE B _ .

9200 PVC DRAN FIPE
WK ORAN HOLES

i

RAIN PIPE_UNDER SLAB (TYPE 2) - I P
LRAN FIFE SUAB(TYPE2) . . DRAN. PIPE_UNDER SLAB (IYPE_2) -
- ‘SCALE B

. SLOPE OF CHUTE = 1:20 -

8 SLOPE OF CHUTE = 1:4.0

8250 VG ORAN PPE
VATH DRAIN HOLES

. CONCREIE - -

GRAVEL REODING

NAGE WORKS

CONCRETE .

L _CRAVEL BEDDING ' '
#250 FVC DRAN PIiPE
. WITH DRAN BOLES - -

* " ORAIN PIPE UNDER SLAB (TIYPE 1)

SCALE ®

200 FVC DRAIN PiPE
WiTH ORAM HOLES L
i o Lse

PVC PPE L
L=7.8mm(6.5mm)

COSECTON
PIPE .

CETAIL OF DRAIN

SCALE C

o]

T

. DRAINAGE DITCH TYPE 1

TSCAEs -

SCAE S . -

"7 DETALS OF DRAINAGE WORKS

DRAINAGE BOX 1~ .
[REEE 'j-r-'SCALEB’__.;:_,.

A—

A

SCALE A

4.020, BEF00

£L 142 000

& .
© R L 15180
C 1o 614850
- 9 500m|
EL 143 500

9,000
i

LT

* DRAINAGE DITCH TYPE 2 -~ .

 oohma

. DRAINAGE BOX 2
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Shotcrete

825.26

(m )

[Grand Total of Shotcrete ;

(1) Shotcrete on E,xca\ahon Slope

ch'l Upstrcmn of Sp:ll\\.a}

Lelt Side of Spillway Right Side ofSpllIw'ay

. - Slope of : -
Slope (.)f 1:0.5 Slope of I:O.S E\cgnno ‘l:O.S L
Excavation o | E\cava_thn P o

. | Horizontal| Areaof ; Horizontal } Arcaof |[..- . | Horizontal] Areaof
Elevation { o Elevation ‘ Elgvation S :

. - Area Slope || - o] - Area | Slope Slope
(EL.m) | Ah(m) (m?) (EL.m) And®y |- ) | L) | Ah@m2) {m2)
o o Ahx22 L o Ahx22 - o ]AhX 1.6

172~ ' 172~ ' S RINEE BN
164.5~172 - - {1164.5~172 - - [l 145157 2708 4334
157~164.5 - -1 157~164.5 - . . Total 4334
149.5~157 - = [ 149.5~157 - - - ¥
142~149.5 : Ce [ 442~1495 - -
134.5~142 . - 11345142 . -
1127~134.5 . - ff127~1345 - -
119.5~127 . C- |1 119.5-127 - -
112~119.5 Sl S 12-1195 - -
104.5~112 | . 5380 1,202.9] 104.5~112 - -
97-104.5 | ©  444.0] ~ 992.7(197~1045 | - - -
92~97 . S 669 149.7 | 95~07 FRRN R0 IS e
87.5~92 “478]  106.9(]87.5~95 . 859 1921
) 'l‘otal . 2,452.3 - Total 325.6
(2) Shotcrete on Berm L S
LeflSide - © Right Side - :
S, 1:0.5~ amon o - amon
Locauon 108 |- l:b.Sg" chat:qn 1o, Sg
R Arcaof | Aréaof c Area ot
Elevation : ST Elevation _
: ,  Berm Berm. § . © Berm
(EL.m) @) | w2 | ELaw | @)

- 172.0 1720

164.5 - - 164.5 -

©157.0 - - 157.0 .
1495 - - . 1495 -
1420 - - 1420 -

134.5 - - 1345 -
- 127.0 - - 1270 -
- 119.5 S - S H9s | -

1120 232.9 - 1oy -

104.5 - 197.8 1045 -
©,97.0 : 470 970 -

7920 . 14.5 _95.0 4000
815 - 9.0 875 327
~Total 1 2329] 3084 Total -728




Soddmg . .. [Grand Total of Sodding: -~ . 10,889.5 (m?)

(1) Sodding on Excavation Slope (1/2) o [ sub-Total: . 7,173.9 @ - ]

Left Side of Spillway -

Slope of 1510 Sl e o | res
Excavation ST : E I ;

: ' Horizontal |, -
Elevation Horizontal Area of Slope orizonta Area of Slope Hpnzonlal
Co ! Area T . . Area e Areﬂ

Eo) | aved | @ | Ay | @y | amed | @)
: ' Alnl4 o Ahx'14 _ Ahx 16

Area of Slope

164.5~172 Co3a6| _49.0 L - S T O
157~164.5 - 15261 2158f - - T - 1001 - . 1603
149.5~157 - c2832 0 a006) o o[ - 0837|1340
142~149.5 Co 4012 . 56741 b e e ske| T 1306
134.5~142 4623) 0 6538 - 287) 406 0 1242 . 1983
|127~134.5 - 47571 - - 6727 - 2841 4018|1809 . 2896
119.5~127 6437 0 9103 - 465.0| - c 657.6| 0 509 i 81S
[112~119.5 I IR IS B - 1,005.5| 01,6096
1045~112 | - b e
97~104.5 - o - S . R . P o
87.5~92 | - S P B A AR IS RN : .
' 'l‘otal - 3469.5 * Total - | - 1,1000] " “olal - 26044 8

_- 2) Soddmg on Excavation Slope (2,“2) S LSub—Total: S 780, 5 (m)
Right Sidc of Splllway S IR ; o .

Slope of

Excavalion 1:0.8 B ],5.1.:-8_-:_: _

Elevation Horizontal Area of S!bpé H0nzonlal
, Area ol Area o
(ELm) | Ah(m)) (m’) CAh@) | ()

o ' Ahx 16 o [ ARx 1

Area ofsidpe :

i1~ | ' P I
164.5~172 | - o
|157~164.5 | - - SRR IR
1495157 SR IR R IR T
142~149.5 S N SRR B
134.5~142 - 89.2 M8 era] L T02)
127-134.5 157.9 228 o oo o o B
119.5~127 - 1060 1e97| L f | e
N2~119.5 | 497 795 |
1045~112° | 289 . oa4e3| -0
97~1045 [ 20} 193f o f
fos~97 - AR R I T o
87.5~95 : BN ERTIRY Ena vhil IR P
Total 703% - Total o L 702) T '




)
2,

(3) Sodding on Berm

1.049.3

( mz) J

[ Sub-Total :

Lelt Side of Spillway Right Side of Spillway
Location 108~ 1:.0.8 ~ Location 1.0.8 -
Elevation Arca of BermfArea of Benm Elcvation [Area of Benm

(EL.m) {m’) (m’) (EL.m) (m’)
172.0] - - 172.0 -
- 1645 30.2 - 164.5 -
1570 1 66.6 : 157.0 :
1495 92.4 - 1495 -
142.0 1Ll - 142.0 -
1345 136.8 343 134.5 386
1270 - 1377 74.2 127.0 35.3
- 195 1484 112.9 119.5 16.5
1120 - - 12.0 9.7
1045 - - 104.5 4.6
- 97.0 - - 97.0 -
o0l - - 92.0 .
8751 - - - 87.5 -
’l‘otal 1230 2214 Total 104.7
(4} Soddlng on Backf'il Slope (lf2) | Sub-Total : 1,244.0 (m))
o Left Slde ofSplllway
. Slope ofBackfll o :
1:2.0 4.0 L 1:1.5
llonzontal ' ‘«;_ | Horizontal ~wor | Honzontal : o
Areq . Arca gf Sl?Pe Area Ar_eg ot Slopc Area Area of Slope
Caned | @ | s | @ | A (m’)
‘ P Ah\ 1.1 ' s Ahx 1.0 Ahx 1.2
Cosw7| o oss22| ma| 280.0 104.5 125.5
2292 © 2562 R _
'TOtal. 1 - 838 4 Total 280.0 Total 125.5
(5) ’Soddmg on Backfil Slopc (2/2} | [Sub-Totalz T @) |
' RtghtSldeol'Splll“ay R L ks ' ' :
SIOpc of Backfill - : '
1:2.0 - 1:4.0 I:1.5
Horizontal Horizontal Horizonlal N T
'-&'Area - Area ofSlop ',AFCﬁ_,.'_ \rea ofSlop * Area Area §fS!0})L
" Ah(m}) (m) “Ah(m) (m) CARMY) | @)
T Ah.\ b1 S Ah\ I 0 ' Ahx l.?.:__
To306| 2578|2374 2447 313 376
09091 ool e o] G
. Total 3594 ] Total | .- IR, - Total 37.6
2.0
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2.5 Diversion Tunnel

. SUMMARY

. * DESCRIPTION “|UNIT] UPPER UNDER | - TOTAL LEGEND
o EXCAVATION o 8, 421.4]  8,859.4 17, 280.3 -
EXCAVATION OVERBREAK n £39.8 321.9 961. 7 13¢a
- TOTAL o’ 9,061.2f 9, 6181.3 18,242.5
STEEL RIB SUPPORT . H-125 | kg | 110,802 1} 58,253.3] 169, 055.4
PLATE(t=9) - | kg 1,856.7| .1,73%.4 3,595. 1
PLATE(t=16) : kg - 5, 860. 0 5,860.0
| BOLT MUT kg | © 2,646 - 2,616 R
COLLAR BRACE ke 4,498.4] 1,499.5 5,997.9 D16
Total kg | 119,803.2] 67,3512 - 187,151 3
Total x 1.05 kg | 125,800.0{ 70,700.0] 196, 500.0
- STEEL PIPE - T 5.292] 1,764 1,056 . 21, 7x1.9X80 :
WIRE NET - n 2,646.9] . 2,469.4 5, 116.3] ®5x150x150 (2.13 kg/w?)
o {kg) S 10, 897.7 . _
S L x .05 . 11,400.0 :
CURTAIN GROUT - - 18 1=10. 00
CONSOLIDATION GROUT - - . 56 =5, 00m
ROCK BOLT - ] D25 1=3.0m o - - 4,823 . TYPICAL
o o D25 L= 0m - | - - 520 INLET, OUTLET .
- TOTAL o 16, 550 - -
. po TOTAL x 1.05 - | o . 17, 400
~ SHOTCRETE - OVERBREAKAGE o 248.2] 1230 Y 5cm
I - PRIMARY o - 245.1 123.0 " 368.1 " 5cn
SECONDARY o 766. 7 246.9 1013.5 10cn
o TOTAL o 1,260.0 492.8 1,752.8]
" QVERBREAKAGE m | 50021 2,465.0[ - 7,467.1
~PRIMARY | w? [ 4,522.0] 2,466.0] ~ 6,9871.9 .
SECONDARY n? 4,863.9] © 2,467.7] - 7,331.7 -
TOTAL © | w2 | 14,388.0] 7,398.7] - 21,786.7
T CONCRETE . [ m° 3,033.4] - 2,872.7 5,906, 1
CONCRETE | - OVERBREAKAGE - | o} - 394.9 " 195.0  589.9 8cm
VR I TOTAL o 3,428.3} - 3,067.8] - 6,496.0) -
TOTAL x 1.05 o 3,600.0] 3,200.0 6,800.0
CUFORM ' i -~ 402.4] - 357.0 - 759.4 JOINT, OUTLET
WATER STOP SEAL m T 440.7] 473.3 914.0 - |
CLo x .05 o 960, 0
REINFORCING - |~ -~ DI3 kg ~ - 270, 256. i
L S D22 kg - - 4,124.2
-~ TOTAL kg - - 274, 420.3
- S - TOTAL x 1.06 kg ~ - 291, 000.0
< PLUG PLUG CONCRETE o - - 903,17
o FORM w - - 257.8]
MAIN SEAL COPPER | m - - “18.3 - IR
. HEADER PIPE a | - - 60.0] - ®40ma (1.50 kg/m)
AIR QUTLET PIPE | o - - 30.0 R
TRIZERPIPE - | m - -~ 113.3 G 25ram (0.91 kg/m)
COOLENG PIPE o ~ - 205.0 & 25mm
~ TOTAL kg - 4312 i
" x 1,05 kg -~ 460.0 :
DRAIN PIPE 1} - - . 30.0 = @ 150mm
- | IOINT GROUT OUTLET| - - - €6 i




ortal and Temporary Cofferdam)

SUMMARY  {Upstream P

DESCRIPTION - UNIT] - TOTAL - | : .- ¢ LEGEND : 3
T Total e | 53019 ' :
. [-I_)u:a\.auon= : <11 e 7B, 800.0
T . 3 D
: ‘ Concrete Type D Totalr : m3 _-__l,-_?_?l' 0 -
) : : - x 105 m - 1,850, 0
Upstream Portal - - - i) ; -
' Concrete Type C __ Total 0 - 9.8 -
wohcrete dype | x 1.05 w £ 10,0
. . . Total kg -30.6 L
Reinforcing Bar x 106 kg | - 82,0
o . Total n’ 1,800.0
. E ;
Temporary _xcg\atwn - x 1.1 o 2,000.0
. Cofferdanm ! o Total o 21,335.9
o  Enbankment x 1.1 oF | 23,500.0




2. EXCAVATION

2-1. EXCAVATION(TYP]CAL SECTION)

1) EPPER
£ o = 18, 696X 111. 2247
8 v2 (OVERBREAX) = 1436411247
2) UNDER
vl = 19,674 X410, 247
vz(mERBREAK) = 0, 720X 411,247
2—2 EXCAVATI&\(PLLG SFCTIO\)
) |) l'PPER
Vo =21 508%2, 016+l/2(18 69+24. 503)‘1 000 -
v2(0‘uERBRFAK) S = L610X30.07
2) (NDER
[ = 25.704X29, 016+1/2(19. 674423, 70)x1. 000
v2(OVERBREAK) . = o 859%30.017
g

2-3. EXCAVATION(TOTAL)
UPPER 2V = vivl == 7,683.67 + 732.73
(NDER EV_ = vitvl = 5,090.87 ¥ 763.52

500.55 + 49,23
296,10 + 25.79

 OYERBREAK UPPEREY
OVERBREAK INDER E¥

= yv2ivZz =
v2ty2 =

o

7,638, 674 o
. 500,550 5

= 8,090.873

Il

“l

S

i

i

It

296. 098 o

© 132,726}

Y 49,228 5

8,421.400 o
8,859. 369

639,779
321.883 ¢



3. STEFL RIB SIPPORT

3-1. STEEL RIB SUPPORT(TYPICAL SECTION)
1) LPPER
1 LENGTH | QUANTITIV [WHEIGHT/UNIT] WHEIGHT/m | EXTENSION | TOTAL EIGHT
____H-125x12526.5x0 (kg) | 5.225 2 23.8 248,710 411 102219. 810
. PL-135X180X9 (kg) - N 1.971 7. 884 111 3240, 324
BOLT \iT €25 0.070 6 - -~ ETH 2466
COLLAR BRACE $16(kg) 1.076 G 1.58 10,200 | - 4N 4192. 307
 STEEL PIPE €21.7X1.9 | 0.080 12 - - 411 © 4932
KIRE NET (%) 10, 651 1 = 10, 681ef 411, 247 4392. 396
2) INDER
Iy LEXGTH | QUANTITIY |WHEIGHT/UNIT] WHEIGHT/m | EXTENSION |TOTAL WEIGHT
1-125112516. 529 2.748 2 23.8 130. 805 411 - | 53769. 773
T PLE155X 1809 - 12 i uom 391z | 1620. 162}
PL-230X 230X 16 - 2. 6.644 13.288 41l 5461, 368
" COLLAR BRACE 16 1.076 .2 1.58 - 3.400 - 41 1397, 466
" |_STEEL PIPE $2).7X1.9 | 0.080 | . 4 - N - - 411 1644
- YIRE NET () 2,711 2 - 5. 5420° 411. 247 2279, 026
3-2. SIEEL RIB SUPPORT(PLLG SECTION) |
1) LPPER
i . 1TEM LENGTR_| QUANTITIY [WHEIGHT/UNIT| WHEIGHT/n | EXTENSION |TOTAL WEIGHT
H-125x125x6. 528 (kg)| 6.010 2 - 23.8 256, 076 © 830 ] . 8582 280
PL-155X% 180X 9(kg) - I 1.971 . 7. 884 30 236. 520
- BOLT NUT|  0.07 6 = - 30 180
© COLLAR BRACE 9 16(ked] 1.076 D6 . 1.58 10, 200 30 306. 014
STEEL PIPE ®21.7X1.9 ¢.050 12 - - © 30 - R 360
EIRE NET(a)| 12.252 ] - 12.252a° 30.017 ' 367. 768
2) LNDER - -
ITEM ) LENGTH | QUANTITIY PWHEIGHT/UXIT] ¥HEIGHT/m | EXTENSION TOTAL YEIGHT
H-125x12526. 5x9(p) | 3. 146 2 .. 23.8 149. 750 30 - 4492. 488
PL-155 X 180X {ke) - 2 1.971 3.942 ¢ a0 118. 260
- PL-230X230X16° . - L2 6. 644 13,268 30 ~398.640
COLLAR BRACE ¢ 16(kg)| 1. 076 2 1.58 . 3,400 30 102. 003
SIEEL PIPE $21.7X1.2| 0,080 4 - - .80 - 120
3. 169 2 -~ 6. 33607 30,017

WIRE NET (oY)

0 190.248

o

3




3-3. STEEL RIB SUPPORT(TOTAL)

1) UPPER
IEM_ | TVPICAL SECTION _PLLG SECTION [ TOTALWEIGHT |
1125219536, 5:9(kg) | 102219.810 . 8582, 250 T 110802.090
PL-155 X 150 X9 (kg) (620, 162 o 236520, ' 1856, 652
el T T 180; T 2616
COLLAR BRACE P16 (kg) 1192, 397 . T 306.014 198, 412
% STEEL PIPE B2L7X1LG 932 o 5202
= . WIRE NET(D) 2279.131 L 367, 768! a 2646. 399
2) BDER
TR T [ TYRICAL SECTION | PLUG SECTioN " T0TAL, WEIGIT
H-125x125x6. 50 (kg) T sste0 i3] T adeeass] 55953, 261
PL-155X 180X9(kg)] 1620, 162 T us.a60, T TTIisB 422
. PLT230X230 X 16 (ke) o 0461.368) 0 0 396.640 ... 5860.003
COLLAR BRACE  16{kg) 1397466 102. 005 1359, 471
" STEEL PIPE ®2L7X19] Twed| T el
WIRE NET () 2219, 131 T 190.248 9169, 319
4, GROTING
" 4-1. CURTAEN GROUT
RO e = 18
4 4-2. CONSOLIDATION GROUT
500m T 8% 7 o - = 5
5. ROCK BOLT o
5-1. TYPICAL SECTION
U isB.0m 0713 . n=I3X370L.208/L.000 0. . =I3X3TL = 4,823
T 52 _'l'm,EI,_omuiT SECTION
L lA.0m ps13 0 ne13X40.022/1.000 - T =I3X40 = 520



6. SHOTCRETE
6-1. Srio*rcﬁh“rs(’rmé,m SECTION)
1) UPPER .
L OVERBREKAGE) CmossSXAIL2AT = 20 476 ¢

 v2{PRIMARY) 0.551X411.247 = o = = 226.597
v3(SECONDARY) 1. 776X 411. 247 - S = 730.375 o°

I

L

AL2AEXALL247 © = 4,604,884 o
1.090X410.247 © . © = 4,149.482 of
- 10.933X410.247 - L 0 e = 4,496.163 ni

| al(OVERBREKAGE)
- a2(PRIMARY)
23 (SECONDARY)

I

2) UNDER

 vI(OVERBREKAGE) = 0.276X411.247 . - = 113504
vZ(PRIMARY) S = 0.276X411. 247 L, = . 113.504 5°

V3(SECONDARY) - = 0.5B4XAlL247 . = oonsmgd

al(OVERBREKAGE) = 5.532xd1L.247 . - S = zo15.018 of
- a2(PRIMARY) . = 5.534x41L.247 S .= 2,275.80 nf
a3 (SECONDARY) = 6.538X410.247 - o LT = 2,270.486 )

i

" 6-2. SHOTCRETE(PILG SECTION)
1) LPPER
CVI(OVERBREKAGE) ~ . = 0.624X30.007 -~ . = T 15730,3

- v2(PRIMARY) 0.617X30. 017 _ S = 1810
v3 (SECONDARY) 1.210%30. 017 : L = 36.300 °

I

I

ol (OVERBREKAGE) "= 12.666X30.017 '« . 0 o . = apeand
aZ(PRIGARY) = 12,409%30.017 - o = 373481 nf
* a3 (SECONDARY) '

I

2) UXDER . -

w1 (OVERBREKAGE) ,
~ v2(PRIMARY) _ 0,316X30.017 .~ 0. ot = G4Bs R
- v3(SECONDARY) ~ - = 0.634X30.0017 ... Lo =903 gt

"

[

© ol (OVERBREKAGE) -~ = 6.330%30.007 .~ . . .. ="' 190.008 i
 aZ(PRIMARY) S o=6.33X30,007 0 - 0 = 7190.128 nf
- a3(SECONDARY) .~ =6.338X30.007 .. . = o je0.248 o

S 2-n6

&

12.252X30.017 - o= 361768 o

=0.316X30.017 - .. i = gggs g



g

HEY

6-3. SHOTCRETE(TOTAL)

OVERBREAKAGE UPPER
PRIMARY UPPER
SECONDARY UPPER

OYERBREAKAGE UNDER
"~ PRIMARY UNDER

SECOXDARY LNDER

OVERBREAKAGE LPPER

- PRIMARY UPPER
SECONDARY UPPER

OVERBREAKAGE UNDER
PRIVARY UNDER
SECONDARY UNDER

7. CONCRETE

Ly
LY
zy

Ly

Xy
Xy

A

ZA
ZA

A

zA

kA

vitv]

v2+v2
v3tv]

vitvl
v2+v2
v3+v3

al+al

al+al
al+al

al¥al'

al+al
al+al

7-1 CO\CRFTE(TYPICAI SFCT[O\) :

1 UPPER

.. vl 71..
VZ(DVERBREAK)

2) UNDER

vl .: )
\2(0VERBREAK}

7-2. CONCRETE(PLUG SECTION)

1) LPPER

vi

: v2(0‘r’ERBREAh) :

2) U\DER

vl

(2 (OVERBREAK)

1

H

It

229, 476 + 18.72
226.60 + 18,510
730.375 + 36.300

113.504 + 9.485 -
113.504 + 9.485 ¢
2?7 831 + 19 031

"4, 524 884 + 377.194 .

4, 119. 482 + 372,481
4,496, 163 + 367.768

2,275.018 + 190.008

2,275.841 + 190. 128

2,277.486 + 190.248

6,381 X411.247

0.877X411.247

5.981 X411, 247
0. 442X 411. 247

- 12. 19329, 01s+1/2(6 331+12 193)x1 000
1.003X30.017 - : -

12 043><29 016*1/2(5 981+12 048)xl 000_

0. 442)(30 017 S

o2

il

1

I

248. 196 *
245. 107 ?
766. 675 7

122,989 o}
122.989 &’
216.862 n i

© 5,002.078 of
4, 521.963 uf
4,863.931 o -

2, 465. 026 nf

2,465,969 od .
2,467, 734 o

= 2,624,167 5 - -

364. 776 )]

2, 459. 668 1,
CIBLTTL -

363. 079 ;3

30,107 ® .:

358. 509 |y
" 13.268



7-3. CONCRETE (QUTLET PRPJECTION) -

UPPER vl
UNDER  v2

7-4. CONCRETE (TOTAL)
UPPER LV
UNDER LV

OVERBREAK UPPERXY
OVERBREAK UNDER B Y

8. FORM
© 8-). FORM(JOINT)
1) TYPICAL SECTION

UPPER Al
UNDER A2

2} PRUG SECTION

- UPPER Al

- UNDER A2

"'3) OUTLET PROJECTION

UPPER Al
UNDER A2

~ 2) FORM(TOTAL)
UPPER Al
- UNDER A2

| 9. WATER STOP SEAL

CUPPFR L1

" UNDER L2

I

Il

7. 687 X 6. 00
9. 007 X 6. 00

vi+vldvl = 2,624. 167 + 363, 079+46. 122
vl4v14v2 = 2,459,668 + 358, 599454, 462

v21v2 = 364.776 + 30.107
v2+v2

A

6. 381 X411.247/9. 000
5.981 X 411.247/9. 000

12. 193X 2
12.048X 2

11. 516X 6. 000+7. 687 X2

= 6.600X6.000+9.077X2 . |

293,526 + 24.386 + 84.470

275.126 + 24.096 + 57.754 -

9. 581X 441.247/9.000 . - -

10. 289X 441. 247/9. 000

181.771 + 13.268 -~

" =6, 381 X 46
=5,981X46

. =0.581 %46
=10.289% 46

C2-u7-2

i

I

i

I

i

R

46.122 o3 .
54. 462 @°

3,033. 368

2,872.720 ¥

" 394,883 g
195. 039 ¢

293.526 o .
275.126 n*

24.386 m¢
24.096 2 .

- 84.470 o’
57.754 p’

- 402.382 p?
386,976 ¥

440.726 n

413294



10.  REINFORCING R
| 10-1. TWPE (8)
A (kg/m)

MNO.[ - DIA - LENGTH | WEIGHT WEIGHT N . WEIGIT LEGEND
' ] ) | Ggm) | e | - (kg)

D13 . 4,910] - 0.995] . . 4.885] 3.33] .. - 16.28

D13 _ 2.4501 - 0.895] . - 2.438]- 6.67 c 16,25

D13 o 9, 110] - 0.995 9.064] 3.331 - . 30.21

D13 o 5,300 . 0.995]  5.383] 3.33} - 17.88

D13 o 2,690 : 0.995) - 2.677] 3.33] -~ . 8.92

013 o | 10,030 . 0.995 - 10.000) 3.33] . - 33.33

D13 LO0O| - 0.995] - 0.995 831 - 87.%6

oo =l leen v |oflog | =]

oI 500 . 0.995 0.498| =~ 58] . - 28.88

P13 - . 23931

TOTAL . 0 239.31 ke

102 TRE B .

No| . DIA "~ | LENGTH | WEIGHT { WEIGHT | N | - WEIGHT LEGEND -
' Lo (o) | (kg/m) | kg) | o o (ke) T o

D13 - | 49100 . 0.995] - 4.885] 5.00] - 24.43

[

]

D13 {2,450} 0.995) - Z.438010.00] - - 24.38

Lo

(1} KT 1, 000] © 0.995 0.995] 51l - - 50.75

DI3 = " 99.56

CTOTAL - 0 . 89.56 kg .

0 mEQ
T e e (kg/m)

NO[DIA - 7 | LENGTH | WEIGHT | WEIGHT N | WEIGT .t LECEND

, () | ) | - G ] | &)
D13 e 4,910 0.995] . 4.885] 5.00] - . 24.43

D13 02,4500 0 0.995] 2.438/10.00] . . 24.38

p13 | el 0.995) - e.064 5.00] . - 45.32

B EoREE

D13 . 1,000 0.995 0.995) 96| - 95.52

D13 o 189.65

STOTAL - o- 0 189.65 ke

2‘“7-3



10-4.  TYPE (D)

(kr;,'/rn)
I FA LENGTH | WEIGHT { WEIGHT | X BEIGHT |  LEGEND
| @) | Gem | 0 | ke |
i b22 4,910 3.04] - 14.926f 3.33) ©  49.75
2 b2z 2,450 - 3.04f ' 7.448] 6.67 49. 65
3| p22 9, 10| - 3.040 = 27.694] 3.33 92.31 o
i} D22 1,000 - 3.04] " 3.040] 82 | 7 249,28 K
5| pe2 6,700 - 3.04| . 20.368| 3.33 67.89
6| b22 4,660] < 3.04| : 14.166] 6,67 © 94,44
71 D22 2,670] - 3.04} - 8.117] 6.67 54. 11
8 p22 2,9200 - 3.04] - 8387 3.23 29,59
D22 687. 02
" TOTAL 687.02 kg
- 10-5. TOTAL
TYPE(A) =230.31x40.022 . D13 9,577.66
TVPE(B) | =§3. 82x371. 206 D13 255,025.95

- 2-118

NPE(C) =158, 26x30.016 - . .DI3 - 5,692, 53
TYPE@) . .- =595. §2x6., 003 022 4012418
TOTAL . D13 270,296.15 kg .
D22 a8 ke
~ TOTAL 274,420.33 |




1L PLLG
L1-1. CONNRETE,

643,474
260. 236 1 .

©OMAIN PLLG vl = 21.437X30.017
TEWPORARY PLUG v2 == 26.008X 10.006 -

DBV = w2 = 643.474 + 260,236 = 003.71 p

11-2. FORM

MAIN PLUG al = 6.142X30.017+21.437X2

Tl—:s'jPORARY PLUG a2 = 26.008+4.571 = 30.579 p° -

CBA = vlee2 = 227,238 + 30.579 = 257.82
" L1-3MAIN SEAL CUPPER

b= o o= 13.295m"_

| 11-4.COOLING PIPE

HEADER PIPE ©40mm = . . . = 0.00m

AIR OUTLET PIPE @40mm = -~ o .~ =~ 05 = 30.00m
~ RISER PIPE ®25m = (4.96+2.42¢42.92) X1 = U330m -
COOLING PIPE ®25mm = 106+99 : = - 205.00m

- DRAIN PIPE ®150mm = 30,00 m

©JOINT GROUT OUTLET ~ 6x11 ~ - . . = 66

B 3

227,238 o0 =



TYPE OF WORK

: Production and Construction of concrete. ¢ Type D)
LOGATION L Upstveamn_Fortal of’ Diversion Facillty
GALCULATION RESULT
A0 750 S TEImowmE
= Vo % (hOOF 3. A I s S — 24 06Tm2 ] —
- ._Aa___'/,zx (12 120, +J§__32Q)JOCLAJ D11 EOXKD S
_ : = 40 860 m? _
Aas (A+tADI 22 ¥ Aj_siw = 23,998 m? -
Vi= AEx 7 128 | . s /046 01O m3
~As - /31(3150+ 18’?8):-:38;27 = ./?.0.5;362 _
v;é As x .40 '“__Aaé\_im?m-» o
T X T xS ¢, B ——
A'I~ '/px(n4D+233)x12‘1~(.Y) = '_Z_Q,_fa’__tiL I
,Ag - '/;1 _CL_L«SISO_U,LS u2()\ IR ?() + /2 % lﬁo_x_ﬁllx 2
X ' : _ = 27.286 m'z 7 -
;Aq_"_(Ab +A7) 22+ Ag : = éjli&? m2 i
VA s 7\&1 A__;Z.Li(ﬁﬁﬁzwﬁio_x 8.9LD) F 1D, so_o_‘i_o_xé’_ﬁal EETIE
e |

__A;o = Vg-u;po +L88)x440 | ___AJ_ké m* — .

RSO EIE SR> FN [N/ PR TR P2 S W—

B 1/ FAN 1) W ' B .17 TPE R .

Vo (A B (L2 b 6T 2 = /44,823 h,s i
A TR RN S ¥/ S/ S ST N ] - — ——
e ao;u;aj_(_thg:?o_t 13_uaa)_4 “20\007 T .
'- _,SL/__JA_L/\,Jl/b —— - 1-_=' _L7_£;4K_O%S_n13

2 ."12() P



T

TYPE OF WORK

LOCATION UDS‘\‘(FPGM P(}H'nf nF Diversion rnc-hf\l

CALCULATION

RESULT

_(Eamwork\ T | | - R

mA\__i;k Laéo T xctmﬂtsﬁzé )_AUA_-BQ_D\LWQ CRRO: IV LR - I

. PERY (f? 123 12, '?2) X /‘50 .' -f"‘?_‘_i{? b3 wE _

—_— A* ﬁ( 22, S'E_+ 2] ]2)_&2.50 2S,2 B = (08, 711:12 .

_A : %x(zf 12t 15&21)x 1280_5101‘? %2 = TR S3mt | T

| As___'{li’ 25X 13 &0 1;5;«: 3'18+3 150):-:380'”42 o N A

= e o - RRNET N 4 T

AL 380X560 e ‘ 22l 28r-1 -
“Ars 46D x'i"'&'ﬁ%"§+f)382) SRS V< ST

M- GE0x mERS "*=-4;>:a}m S

T Aq =k A ODI20 1 8.670) AN ESE | :

““‘Am; Vo X (55’7'?+26’1‘5) xs\60x2 BN 0 7L

,7&L___J,Q X b0 x2 A .4 T - B =‘,:2_’?. "2'8”:';;27' X
AR
. féﬁ_

ANTE 5577:(55&0%“_____'_““ T sl eamr |

éQ-____éL?Q,)(__-Z_)_‘ 2 - - GoE

A KBS R 2L s &Adm

'131,5( 2014;4 &Zo SR TR TNEZ Y

7. T Ry T ——————————

| ey NI

CPc&ffTimgl__._;____;_m__m,;_“,_,__ S o ————
A& g, S S : N
. ~ A)__ !B éd ‘I’h T ﬁ““ . - _‘ - . - -

s fQ&..LLi&i_a?) RN /N L

“Ra= 297 99mI

Ij&‘ 2) ?8?.-, - T —
WAV IIS 85 ma — . TN *“u-————:.—— '
Av 46 .32 P e ——f - :‘ 7. T

R b s .____lwﬁmz T . - g '
A= TR <60 "=___33j<jm2 - = Een—
_Z;ﬁ:_[\l T ' +Am Tﬁ % J,Zi{\_m

Cb_up,amhugg__;

‘ ‘T/c ‘/zx(5 577+zb75)x560”’x56?5 e



Upstream Portal

Excavation R
- Elevation Area (m) ~Volume
~ (m) Area | Arca? - Total ()
e 1270) 0.000 ) 0.000 : -
125.0 -~ 19.207 19.207 - 19.2
1200] 123224 123.224 356.1
115.0] 142.726 142,726 064.9
113.0] 140.246 1490.246] - 283.0]
S TEY 80.134 T T 89.134 0.0
110.0 79.558 6.055 - R6.213 - 263.0
2 105.0 - 65.063 161.388 - 226451 - 181.7
' 102.0 74772 508.412] . - 583.184 11,2145 -
- 1020 - 14372 150.539 - 22531 o 00
160.0 - 393.356 : : - 393.356] - 618.71 -
- - 9672 186.080} - 186.080 - 1,1009] -
Total - - ] - S 5,301.9] -
Totalx 1;1 ¢ - 5,800.0
‘Temporary Cofferdam
Embankment - e
Elevation -] - - _CArea(m) <  Véolume -
c o fm) | - Areal - |- Area? -  Total " | (m)
B 113.0 ~330.386 S e - 330.386 T
~110.0 852.640 o T 852,640 NILE
- 105.0 1,497.322 1,497.322] -
- 1000 ~1,742.388 1,742.388] . - - . 8,099.3
99.0i -+ 1,742,388 : 1,742.388 T 1,742.4
95.0| — - 180.000 TTTUI80.000 - ¢ 3,844
Total © 21,3359

Totalx 1.1 °

~ 23?500.0

5,8_7_92 VoL




UPSTREAM PORTAL E£XCAVATION

. . EO.ﬂNﬁJ\l‘l \
wo'sLima

wWooLL g
wo'goLM3
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wogoLM3
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T
L

ELa's;gn\ \

SCALE
ST SR VI S

BN

TwoLLT3 -

TEMPORARY COFFERDAM EMBANKMENT
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2.6 Outlet Facilities

1. Summary _ : _ .
DESCRIPTION [ UNIT | - cUANTITY - [ - LEGEND
EXCAVATION w 2,148.2
EXCAVATION OVERBREAK o 1219 5cm
TOTAL W 2,270.0
STEEL RIB |  H-100x100x6x8 kg 26, 533. 0
SUPPORT ~ PLATE(t=9) kg 1,017.0 B
: PLATE (t=16) kg ' 3,428.3
- BOLT NUT o 516
COLLAR BRACE - | kg 1 3,793.0 d16
" Total | ke | o 352874
‘Total x .05 | kg |- " 37.100.0
.| . STEEL PIPE e 3,096 02). 7x1. 9X80
WIRE NET m’ 2,397 7] - P5x150x150 (2,13 ke/m2) |
S (kg) 51002 , \
- x1.05 - 65,400.0 IR
. ~ CURTAIN GROUT e 18 L=10, 00n
© - CONSOLIDATION GROUT - - 48 1.=5. 00
" ROCK BOLT D22 1.1, 50m 777 N
Co TOTAL m - 1,166
TOTAL x 1.05 .| m - 1,200
.- OVERBREAKAGE - o 21,9 ~. bem
o SHOTCRETE o 234, 4 10cm
: TOTAL . o 356. 3
SHOTCREE | CVERBREAKAGE |~ p? 2,164 1
' SHOTCRETE n’ 2,403, 9
SRR TOTAL n’ 4,868, 0
CONCRETE - | OUTLET PROJECTION | ° - 49,2
: : x 1.05 0 - 50.0
FORY OUTLET PROJECTION | e 83.5
R FILLING CONCRETE | 4 ©1,313.1
PLUG ~ x 1.05 w’ 1,400.0] .
’ m 7.4

WATER STOP SEAL

C2-1220




SUMMARY  (Inclined

Intake Structure)

DESCRIPTION WIT| - TOTAL ~_LEGEND
. 3 2
Excavation IO:?: iﬁu lg:ggg:g'_
.. Concrete Type B :01%15 2: 223{5)
B I e -1 1
7 Reinforcing_Bar 7. XTOI{%L ;:g :gg
Excavated Slope 10:?: [[:j . g: gg;g




2. EXCAVATION
2-1. EXCAVATION(TYPICAL SECTION)

5.373%368.476 ' - ' C o= 1,979.822

:; (ox*ERBRﬁaK) - 0.310X368.476 . 7 sy
2-2. EXCA\'mo.\*(PwG sis'ciiov) . |
Vi =8 476%19. 044+1/2(5. 3?3+3 476)xi 000 . 7': 168. :’iql"m?*
v2 (OVERBREAK) = 0.381X20.047 - = S = Tess
2-3. I:;J\;CA\’AfIDN(TOfAI,)I g | | . :
" EXCAVATION BV == vitvl = 1,979.52 ¢ 16834 - = 2,148,163 A
_ OVERSRENK TV - nz = 114,23 4 XTI o = 120866 g |

;
{
X

3. srm RiB' SUPPORT

3-1. STEEL RIB SLT‘PORT(TYPICAL SECTIO\) T
N=367. 470/1. 50=245

B WM . T LENGTH | QUANTITIY | WHEIGHT/UNIT] WHEIGHT/m | EXTENSION | TOTAL WEIGHT
~ N-100x100x6x8 (k)| 2.955 | - 2 17.2 | 100652 | . 245 | 24,904.740
PL-IS5X180XS (kg)] . - 2 1.97] . 3.912 245 | 965,790
PL-230X230X16 {(kg)| - 2 6. 644 13. 285 245 3,256 560
N BOLT NUT ®25] 0.070 | 2 R e T - 490
COLLAR BRACE ®16(kg)] 1.576 6 1.58 ] 14.940 | 7 245 - :a_vsfs_q 418
STEEL PIPE 21.7X1.9] 0.050 | . 12 - e S5 ©2,910] -
WIRE NET(D) ! 6.114 T} - 6. 114n | - 367.470 2,246.712) -©
3-2. STEEL RIB quom(mc SECTION) N
- R e - N=20,047/1.50=13
T ] < | LENGTH WTIY WHEIGHT/GNIT| WHEIGHT/m | EXTENSION | TOTAL WEIGHT
H-100x100x6x8 (kg)| 3.611 2 17.2 - | 125,250 13 1,628. 265
PL-155 X 150X 9(ke)| - 2 e | 39z |3 . 51.246
PL-230X230X16 tke)] - 2 6.644 13. 288 13 172,744
T wT 007 | 2 R T T %
COLLAR BRACE $16{kg)| 1.076 6 }.58 10.200 13 - © 132, 606
STEEL PIPE @21.7X1.9| 0.080 12 . R B I T
¥IRE NET(s9)| 7.534 1 - 7. 5340’ %, 047 151,034
3-3. STEEL RIB SLUPPORT(TOTAL)
iTRM -~ | NPICAL SECTION PLUG SECTION | - mm. mcm
H-100x10036x8 (kg) CUE4 600, T40] T TT1628, 7551 - 26,532,995
PL-155X 180X 9 {ke)] 7065, 790] . 51. 246 T 1,m7.0%6) '
S 7 PL-230%230X16 (ke)l 3, 255, 560 R N N R - 71 1] B %
. BOLT MUT 4901 T Tge) T T TR SR
- COLLAR BRACE ®t6(kg)! . 3.660.418 : 182,608 o T TTETeR oz o
_ STEEL PIPE $21.7X1.9] 2,940.000] o XBBp S TRTTR008
_¥IRE \EI( Ol el 1510341 - . 2,397.746




1. GROUTING
4-1. CURTAEN GROUT

1210, 00m
4_;2. CONSOLIDATION GROUT

L=5.00a

5. ROXK BOLT

© D22, 1=L.50m, n=§

n=3X338. 523/17 560

=3X259

2o

18

18

TR




5. SHOTCRETE

(1]

. 1 TYPICAL SECTION

V1 (OVERBREAKAGE) =
V2 (SHOTCRETE) =

A1 (OVERBREAKACE) =
A2 (SHOTCRETE) =

.1 PLUG SECTTON _

[3]

- VI(OVERBREAKAGE) =
V2(SHOTCRETE) =

A1 (OVERBREAKAGE) =
A2(SHOTCRETE) =

5.1 TOTAL

" OVERBREAKAGE XV =
 SHOTCRETE £V =

© OVERBREAKAGE XA =

~ SHOTCRETE XA =

0. 310X 368. 476
0. 296 X 368. 477

6. 269X 368. 476
6. 114X 368. 477

0. 381 X 20. 047

0.738X20. 047

7. 688 20. 047
7. 531X 20, 047

vlidvl =

vetve

vitvl =

v2iv2

7. CONCRETE(OUTLET PROJECTION)

8 FORM(OUTLET PROJECTION)

Al =

114.23 + 7.64
219.61 + 14.80

2,300.98 + 154, 12
2,252.86 + 151.03

1471 %5.012

6, 780 X 5. 012+4. 471 X2

2.5

0

114. 228 1)
== 3 219.612 m3

= 2,309.976 2

i

2, 252. 862 m*

= 7.638 p°

= 14.795

N

- 151,034 y?

= 121.866

= 234,407 i

= 2,464.007 1
= 2, 403.896 p?

il

I

42,923 2

s 121 gt

22. 409 3



9. PLIG .

9-1. CONCRETE .

Il

VL= 5.813X20.047 117, 776

9-2 FORM -

f

AL = 5.815%3 17.625

9-3. WATER STOP SEAL =~

l

G = 18X . 7.380m

®

. .ﬂnig_h o e
L e .

2. 126 LN



TYPE OF WORK  : Froduction and Cons’rruchon m[‘ concrete (Type B)
LOCATION :_Inclined Intake  Structuve
CALCULATION RESULT |
_ {Between EL+110.00m _and_ EL_:IE_I.BLQ,_@E):_,_:;
AL 00 x 390 - (0.55 x0.28)3X9 = 2485 m*_ ~
Az = LEOF 095 — (090X 030N = TEOmE
Az = Ve r (4. 95 3F0Y X 1050 = (D.60X0D. )O)X?, _
WA X020 | E Y
_Aa = A\ + Prx2 tAs _ BE = 2.030m*
v Asx e B 1) FAE TN —
v 0. 0 %3.90_= (3.0 /D E— L;;u.,.f/;.&?o 2 o
| AL =085 xr050 e 0. 8TEM?
Av— A5+Af,x2 1A:ax2 = &.356m*
R WA T Aw_:__a s B '=_  ZNATIS

Vhs = Vax CEL+i14.666 - ELjJJOJﬂSOﬁ x3 (00 % 32 900

-—7074 ]40 x}‘i‘?()

_!./_4_=_/5_x,‘3‘m5 I-_30_0 X !L? X AKZLOtB .'O) ¥ 6 'Zo‘r X 2

Ea _U_____} 2 700 e RS
_Vp/2 x A 2&05 3.00. x,( '7&0 RS VIRV NN /o 502 ms -
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Inclined Intake Structure

- Excavation

_ Elevation Area () 1 Volume
(m) Area ] Area 2 olal (m’)
157.0f 162.642 : 162642 :
155.0 154.02] 154.021 316.7
15001 = - 136.288 . 136,288 -725.8
14500 7 214.630 ~ 214.630 8113
1400} -~ - 283.073 o - 283.078 1,244.3
L 135.5 ~ 228113 43.543 271.656 1,248.2
135.5 S 2813 228.113 00
1350 229650 229.650 114.4
- 1300 - 273.616 . . 273.616 1,258.2
N 128.0] _ 227.600 46.137 213.131 547.4
128.0 227.660 e 227.600 -+ 0.0
T 125.0 2101 221117 682.1
-~ 120.5 176.470| - 39.282 215,752 996.5
120.5 176.470 N 176.470 00
120.0 178.929 178.929 88.8
115.0 155.616f - : 155,616 - 836.4
113.0 - 44220 < 79.920 124.140 - 279.8
113.0 - 44.220 o 44220 0.0
1100 9300 — ~ 9.300 80.3] -
o 110.0 0.000 - 0.060 00
Total : - 9,295.9
L |Tetalx 1.} - 10,200.0
" Excavated Slope =~ © G T -
oo 106 ) 0 1:08 1:1.4 Level | = . -
BEEIREE ST 3 G . total
(n2) - m2) | - (m2 - (m2)
9696 0 o 32.39 -~ 38566] - - 7992
- - 100.69 - 98.82 38.96 - 21.63
S - 107.38 ~29.33 ]
o 903.99 18.47
. 55,27 17.65
~_68.08 . 16.82 |
o 34.31 © 25.08
Total - - - 197.65 —900.24 77.12] - 208.90
x slope 384 1,441 95 - 467] -
Total(x 1.1) - 420 L5901 - - 100] - - - 510 2,620



Titide Sfpncine

" EL113.0m
L.115.0m

] L120.0m
L1100 EL.120.5m

~FL.125.0m
1.128.0m _
£L.130.0m

T T = 1.135.0m
Vi £L.135.5m

) "'L.1_%070m_
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2.7 Steel Structure

Total QUantityrof Catg ;

Sub-total

Painting

. . . Steel Material | Wachine Acid
ITEM {7 NEME Haterial{ purchased |single unit Pricer] Paint |cleaning

DR L kg) 1 (kg (k) (kg) {m) | (od) ()
BULK 1[EAD GATE|Gate Leaf 3334 v 0 | o0 456 3.0
P ' Gate:guide ~ 19314 - 208 0 19522 468.5] 44.3 39.1
Hoist 7178 ) - 688 88581 2.4| 92.2 0.5
= _ 1 Gate Total | - ' 29828 1339 688l  31853] 470.9] 182.1 42,6
EMERGENCY GATE|Gate Leaf ' 1639 51 of 1690 0.0l 21.8 1.8
© 7 |Lifting Beam 428 4 0 4321 0.0] 95| -~ 02
Gate guide 16502 § o] 10908] 258.4] 26.7 18. 7
: Hoist = ¢ 7512 987 504 9003] 2.4l 105.4 0.5
1 Gate Total - 20481 1048 504) " 22033] 260.8| 169.4] - 21.2
Trash_Rack o * 14593 61 ol asos7] 0.0] 477.21 0.4
STEEL PENSTOCK [Outlet pipe 140483} 0 o]  w0ss3lons.7lisssil 0.0
00 |Installation stand| 102417 5156 ol 10811313514.8] 0.0 0.0
: . fotal | 249000 5156 0| = 248656]5690.5/1833. 7 0.0

OUT LET [Control Gate 5697 241 650] - 6594} 8.4] 39.% 0.9}
STRUCTURES  [Guard Gate 5121 266 650 6037] 8.2 34.8 0.5
(6650) - lawxiliory Facilities|  1444f - @ 70 845 © 2350] 3z8] 0.0l 0.0
Do Installation stend{ - 335 19 0 354] 13.8] 0.0 0.0
ol fotal . 12597 602 2145 15344 63.2| 74.5] - L4]

OUT LET . |Control Gate’ 8290 30 217] _ 1076] - 0.6] 11.9] 7 0.0
STRUCTURES Guard Gate 802 S gd2 217 aesl] 05| n8 0.0
(a230) Auxiliary Facilities 756] " 13 285 - 1054} 21.8] 00l 0.0
R - |installation stand| * . 235 2113 0] 2481 9.5] 0.0 0.0
L Total: | 2629 - 698 719] - 4039 38.4] 19.7 0.9
Operating Stand R a9l 30 ~ ol - 42220 0.0] 130.0 0.0
DIVERSION GATE{Gate Leaf 11207 126 o - 17333{ _0.0] 251.6| - 6.7
C 0t loate guide Lo321 12 o] 3133] 58.4] 112 7.1
: - i Gate Total |~ 20328 138 - 0] - 20466 58.4] 262.8 13.8

Electrical Equ - - ' S ' 20200 st - |
< Total & 347939 ‘95675 - 6076]  362201] 6552. 213149, 4 80.3
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2.8.2 Left Bank Acces_s .Road

" 1. Cross Sébtiohal Ai‘éa

Embankment

Stripping

Base

Subbase

+ -+ . | Excavation :
Sta Distance | - {m2) Subshoulder { “Subgrade | Common {m) - (m2) (m2)
() | - (m2} (m2) {m2)
0+00 260.01 45.81 0.46 1.5%
0+50 50.000 33.29 . 16.64] - 0.46 £.51
BC1 38.057 - 414 0.21 3.18 3.1% 14.22 0.47 1.87
1+00 11.943 6.38 0.21 2.62 2.94 15.11 0.47 1.81
ECl/BC2 o 29.843 13.10 o : . 9.90] 0471  L.50
1450 20,157 21.63 13.18 0.47 1.50
2+00 50.000 36.93 16.13 0471 150
EC2 32.206 33.23 " H.14] T 0.47 1.05
2+50 17.794 28.85 - 13.47 0.48 1.51
2180 30.000 . 4104 16.06 0.48 L.51
BC3 22.049 231 15.57 0.48] . 1.50
3450 47.951 . 2019 1092 - 048 S 1.50
EC3 13.982 22.53 11.59}  0.46 151
3430 21.018 - 15.46 13.99] - 0.46] ..- 1.50
BC4 11.284 . 10.19 ﬁ ©9.80] - 048] - 1.50
4+50 48.716 3.371 0.21 . 7.98 0.48] . 1.50
EC4 37.678] 5.67 ) 8637 048] .- 1.50
5400 12.322| = 5.18 a - 71.66] - 0.48 1.50
BCS - 11510 4.33 0.07 7.70 0.48 1.50
5+50 . 38.430f 2.17 - 0.15 7.37 0.48] . 1.50
ECs - 26.008 - 0.51 0.43 C1.15 049} - 2.22
6+00 - 23.992 - 2.36 T 5.18] 0.48 " 1.61
6450 - 50.000 1.15 - 0.1 6.48] - 0.48] . 1.51
7+00 50.000 1.52 ~ 0.28 : - 6.40F - 0.48 2.15
450 - 50.000 0.12 0,29 - 0.67 7.31 048] - 221
8+00 ¢ 60.000 0.00 0.50 . - 1.26 0.50 2.24
e |8¥e0 50.000} - -7 0.04 e 6.63 0.46 1.51
o |8458 8.000] - ~0.00 © 6.63] " 046 1.50
.~ 2. Caleulated Volume
C oo | Excavation | . Embankment - Stripping Base | Subbase
. Sta . | Distance (m3) Subshoulder | Subgrade | Common {m2) (m3) {m3)
; ~ (m) ; (m3) (m3) (m3) i ]
© {050 _80.000 - 7,332.5 - 0.0 AL 000 -7 1,5613 23.1 5.7
BClL = 38.057 - 712.2 41 - 605 60.8 581.2 17.7] .~ 644
1+00 - 11943 - 628 2.5 . 34.6 © 36.6 - 175.1 5.6 22.0
EC1/BC2 ©29.843 290.7 3.2 - 39.1 43.9 373.2 14.0 o494
1450 - - | © 20.157] . - 350.1 Y 0.0 0.0 23260 . 95| . 30.2
2400 50.000] . 1,464.1 - 0.0 0.0 0.0 732.8 2371 149
EC2 ©32.206) . 1,129.9 0.0 0.0 0.0 487.4 15.2 11.0
2450 - - 17.794) 0 552.3 . 0.0 - 0.0 0.0 245.6 8.5 22.1
2480 . ~30.000 ©1,048.2 0.0 0.0 - 0.0 4143.0f = 14.3 45.2
BC3 22,049 - 8685 - 0.0] - 0.0 . 0.0 o 3487 . 105 332
3+50 47.951 .- 1,388.9 - 0.0] . 0.0 - 00] . 63511 - 23.0 71.9]
EC3 18.932| - .. 405.5) - 0.0 0.0 0.0 . 213.6 8.9 . 285
3190 . . 21018 - 3993 . 0.0] - 0.0 - 0.0 268.8] - 9.6 31.6
BCc4s . < 11.284 144.77 - <. 0.0 0.0 0.0} 134.2 - a3 17.0
4#50 - . 48.716 3303 N | 0.0 0.0 - . 433.1 23.4 73.1
- |EC4 - 37.678 170.3 4.0 0.0 - 0.0 S 3129 18.1} ~ 56.5
" 500 12.322} = 668 - 0.0] - . 0.0 0.0 100.4 © 5.9 18.5
BCH S 11,570} - 55.0 S04 0.0 0.0 88.9 - 6.6 17.4
5450 - 38,4301 - 1249 - 4.2 - 0.0 - 0.0 289.6 18.4 51.6
ECs . - ;- 26.008 34.9 - 1.5 0.0 0.0 . 188.8}  12.6] - 484
6+00 - 23.992] e 344 5.2 0.0 S000 0 1419 1.6 - 44.7
6450 ) . °50.000) - §1.8 28 0.0 00 0 . 2918 2391 - 754
CTH00 - 0 50.000f - - 668 © 9.8 - 0.0 0.0} - 3220 2391 . 914
|7+50 - -50.000] - - 41,0 14.3 16.8] . 00 7 3428 24.0] - 108.9
S |8t00 .| - 50.000) - 30 L 19.8 16.8| - =0.0] o 36403 24.5 1111
o ssso o | ose00f o Tro 128 0.0 0.0 347.3] 240! 937
oo |85 - s 1 8000 0.2 ~ - 0.0 - 0.0 - 0.0 53.0] 3.9 121
Total - -} - 858.0 17,166.0 - .95, 167.7 141.3 9,721.0] - 408,71 1,416.6
R B L X Lb cox 1L e x Ll Lo x L] x105]  x1.05
Total with Allowance 18,900.0 - 100.0] - 180.0 160.0 10,700.0} - 1,500.0



3. Drainage Ditch

—
[=3
(3]

=== ]
e WG LN AN
W houon

Drainage Ditch Type 1-1 © STA. 0400 to STA. 3468.982 ©368.982 x L.
STA.0+18.0 - -~ 19.000 x

_ Drainage Ditch Type 1-2 ) STA. 345767 to STA, 5+70 264.233 x
Drainage Ditch Type 2-1 T : : . ) C 55.500 x
Drainage Ditch Type 2-2 . : e L 14.000¢ x

- 390 m
- 20m

280 m
- 60 m

10 m

4. Excavated Slplpe ‘

05 | 108 [ TTTET [ Levdl

{m2) C(m?) (m2) {m2)

N I X I X
- 19837 0 - 10,90
. 1,023.05 206.70

Total - 0 L230.94 9393 T - 0

o

xslope - om0

=

Total {x 1.1) 2.090] - 390 )




2.8.3 Access Road to Hydropower Station

1. Cross Scctinal Area

Excavation

Embankment

Stripping

Subbase

: - Base
Sta ¢ Distance (m2} [ Subshoulder [ Subgrade Common {m) (m2) (m2)

CRU {m) ‘ (m2) (m2) (m2) .
BCT - - o : . :

ECI1/BC2 31.416 78.19 - : 27.19 1.18] 361
0450 18.584 25,95 0.30 ©8.82 35.93 27.50 094 - 3.73
EC2/BC3 22.257 26.80 o : 14.14 0.47] - 1.50
0490 17.743 20.39 10,77 0.47 1.51
EC3/BC4 13.149 11.60 - 0.26 0.09 - 9.80 0.47 1.57
EC4/BCS 25.307 19.57 s 11.58 0.47] - 1.50
1+50 21.544 36.29 15.70 0.43 1.36
EC5/BC6 40.852 30.17 15.10 0.47 1.51
2+10 : 19.148 25.42 14.25 0471 - 1.51
EC6/BCT - _21.714 40.30 0.78 1914 0.47 1.62
2450 . 12.286 12.81 4.89 14.22]  0.48 1.84
EC7/BCS8 26.809 34.10] Lo 15.717 0.47 1.50
EC8 -} 20.726 34.811 s 16.77] = 0.47 1.50
3+20 - 22.46% - 1597 3.83 - 13.81 - 048] - 1.79
3+50 130 . 7193 c 22.714] - 0.46] - 1.51
BCSY 46.705 118.98 L 23,36 0.16 1.51
4+10 13.295 © 6417 - 18.60]  0.46 1.51
gC9 - - 8.89% 4471 17.76 047 - 1.53
BC10 0.913 - 43.4 17.54 0.46 i.51
4480 : 30.391 60.10 - 23.29]  0.46 N 0
ECL0/BCIL] ~  12.675 9531 24.40 0.46] . 1.5
EC1L/BCI12 ©21.991 . 103.01 - 26.027 047} - 1.50
5405 i - 20,334 - 6142 - 22.35 <047 - L50
ECl2 23.408 87.16 30.93 - 0471 150
5+50 - 15.592 7760 . 30.01] - . 0.48] - 151
8C13 ¢ 25.492 -~ 197.65 ©39.89) - 046] . 151
EC13/BC:I4 © 21467 13311 29.86] . 047 - 1.50
6+l . ¢ - 13.041 134.13 . 32,65 - 047 i 151
ECl14 18.113 271.57 - 38.70) . 047 L5
6+50 - . . - 21.887 245.09 43641 - 047] - 1.51
6+67.564 o 17.564 9133 50.66{ - 0.47] . 1.51
6480 1z.436) 22270 02| -
61985 185]. . 0.00 - 0.00




2. Calculated Volume

Dralnage Dilch Type 1—2

" STA. 3190 to STA. 6+67.564 .

22206

- 277.564 x 1.

Excavation Embankment Stripping Base | Subbase
Sta Distance (n3) Subshoulder | Subgrade Common (m2} (m3) {m3)
: {m) (m3) (m3) (m3)
BC1 - - _ : : - T ; :

" |EC1/BC2 3] 416 1,228.2 0.0 0.0 - 0.0 427.1] - 18.5] - 56.7
0+50 . 18.584 967.7 28 82.0 3339 . 508.2 19.7 68.2
EC2/BC3 22,257 587.0 33 98.2 359.8 463.4 15.7 58.2
0490 | 17.743 © 418.6 0.0 0.0 0.0 221.0 83| . 26.7
EC3/BC4 13.149 210.3 1.7 0.6 0.0 135.2 6.2 20.3
EC4/BCS 25.307 3943 3.3 1.2 0.0 2705 1201 |- 38.9
1450 _21.544 ~ 6017 0.0 0.0 . 0.0 2939 = 9.7 30.8
EC5/BC6 40.852] . 1,357.5 - 0.0 0.0 - 0.0 629.1 18.4 58.6
2+¢10 . 19.148 - h32.2 0.0 0.0 0.0 281.0 9.0 - 29.0
EC6/BCT 21.714 910.6 0.0 0.0 - 10.8 462.7 13.0 43.4
2450 . 12.286 326.3 0.0 0.0 . 34.8 204.9 58] @ 21.3
EC?/BCS 26.809 - 528.7 0.0 0.0 65.5 402.0 12.8 14.8
EC8 20.726 714.7 0.0 0.0 - 0.0 3372 . 9.8] .- 311
3420 - 22.465 571.1 0.¢ o 00 43.0 343.5 10.7 370
3450 30.000 1,408.8 0.0 0.0] . - b1.5] - 5483 14.1] -~ 496

-|BCe . 46,705 4,598.8 . 0.0 0.0 .. 0.0 1076 6 215 - 707
4+10 - 13.295 1,217.5 0.0 0.0 - 0,0 278.9 6.1 20.1
EC9 © 8.696 4734 0.0 0.0 - 0.0 158.1 40] - 13.2
BC10 . 0,913 40,2 0.0 0.0 0.0 ~16.1 04] - 1.4
4450 - 30.391 1,573.3 - 0.0 0.0 L 0.0 < 620.4 13.9 45.8
EC10/8C11 12.675] . . ~ 9849 0.0 0.0 0.0 302.2 5.8 16.1

- |EC11/BC12 21.991] . - 2,180.6 0.0 ~ 0.0 - 0.0 554.4 10,2} - 33.1}.

- 15405 - 20.334] - - 1,671.8 0.0 - 0.0 0.0 49181 . 9.6; - 305

- |ECi2 29.408| - 2,184.7 0.0 0.0 L 0.0 783.4 13.9] 441

- 15450 15.592 . 1,284.5 0.0 0.0 i 0.0 4751 © 74| v 234
BC13 | 25.492 3,508.3 - 0.0 0.0 © 0.0 838.4 11.% 38.4
EC13/BC14 - 21467 3,550.2 00 0.0 - 0.0 746.5 100] -- 323

- [6+10 13.041 1,742.5 L0.0] 0.0 - 0.0 407.6f . 611 . 19.7
ECl4 : 18.113] - 3,674.2 0.0 0.0 . -0.0] - 646.2 - 8.8] - 274
6450 - - ¢ 21.887 5,654.1 0.01 . 0.0 10,0 ~966.7] -0 10.2] - 33.1
6+67.564 : 17.564 - 2,954.4 0.0 0.0 0.0 830.8] . 8.2] - 26.6
6+80 - | - 12.436 - 1,952.6 = 0.0 0.0 0.0 ' 6888 .29 94
6+98.5 - 18.500] - 2,060.0] 0.0 0.0 - 0.0] - 556.1 00] -~ 0.0
Total 698 5 - 52,163.9 - 11.2 181 .9 945 4 16,066.2 334.4 l 102.6

—ox 1. cx x 1.1 % 11 x| x1.05 x105
Totat mlh Al]o“ance 57,400.0 10.0 200.0 1,000.0 17,700.0 350.0] 1,200.0]
3. Dralnage Dltch
. Dralnage Dltch Type 1 11 STA. 0400 to STA. 0+72.257 63.000 x 1.05= 10 m
: STA. 0+72.257 to STA. 4445 37127143 x 1.05 = 390 m
05 = 290 m



4. Excavated Slope

1:0.8

1:0.5 LS Level
{n?) {m2) (m?) Am?2) .
56.25 - 47.21 15.54 24.57
- 150.00 i51.24 - 12,35
118.83 " 78.40 23.05
35.83 1 51.34 25,50
36.91 . 286.66 108.06
- 90,45 ©.185.84 135.27
159.13 ©11.70 105.37
T 21.68 ~133.62 i 6.06
i1 | 106.22 64.45
2,51 ©51.54 122.16
79.99 - 86.18 137.82
313.21 L 587 105.74
L 29763 243.65 . 94.08
172,72 13.77 41.80
. 74.02 319.52 -
- 298.02
272.11
26287
*. 251.08 -
. 66.36]
- - 9995
v 66.82
59,74
110.59
91,66
. .52.93
31464
. .60,88)
- 224,18}
131.32
ceas|
Total .. - “1,615.47 4,124,06] - - - 15.54] - 1,006.28
x slope - - 3,612 ~ 6,603 <19 1,006
Totallx 1.1) 3,970 7,200 20 1,110

i g 20-,-




2.8.1 Access Road to Intake Structure

1. Cross Sectional Area

Embankment

Stripping

Base

Subbase

-Om ]
Om -

Excavation S ;
Sta Distance {n2) Subshoulder | Subgrade | Common {m} | (m2) (m2)
(m} : {m2) (m?2) {m?2) R B :
BCl1 R R o B
EC1 39.794 42.49 - 19,11 0.57 1.71
0450 10.206 14.96 . 8.30 (.62 1.88
BC2 : 1.926 18.63 2 9.04] - 0.47 1.51
EC2/BC3 40.142 3216 13.02} - 0.47 1.50
1420 . 21.932 49.00 17,52 0.46 1.50]
EC3 31.824 31.68 C 18,72 0.47 1.50
1480 - 28.176 222.93 .~ 36.58] 046 1.51
2407.110 27.11 7.51 176 0.26] ~ 0.99
2+08.780 1.67 ) e -
2. Calculated Volume o :
: : - | Excavation L Embankment : - | Stripping Base | Subbase
- Sta Distance (m3) Subshoulder ] Subgrade | Common (m2) (m3) | (m3)
- (m) {m3) = {m3) = (m3) . : - -
BC1 . . S U P P : R
ECI 39.794 845.4 0.0 0.0 00l 3802 113] 340
0+50 10,206 293.2 200 T 0.0 ©00] 1399 6.1 . 18.3
BC2 . 1.926 133.1 ~ 0.0 0.0 001 1687 - 43 134
' EC2/BC3 " 40,142 - 1,019.4 0.0 0.0 o000 - 4428 18.9 60.4
1420 - 21.932 890.0 0.0 0.0 L0010 - 3349 - 10.2] - 33.0
EC3 . 31.824 1,283.8 0.0 0.0 v 00 . 544.8] - 148 47.8
1480 28.176]  3,586.9 0.0 00 i 00 760.9] 132 . 42.4
2i07.110 -2ty - 31236 0.0 0.0 .. 0.0 O B0LOL 9.8 33.9
2407.110 S K Y S 6.3 0.0 - 0.0 0.0 " BB 0.2] - 0.3
Total 208.18 11,181.7] - 0.0 - 0.0 - 00 3.269.7 88.7 284.2
: . ) - x 1.1 x 1] Coxld cx L - x 1.1} % 1.05] - x1.05
Total with Allowance 12,300.0] - 00] - - - 00 o 0.0] - 3,600.00 - 90.0] - 300.0
3. Drainage Ditch
Drainage Ditch Type 1-1 0.000 x 1.05 =
: - T 0.000 x 1.05 = ,
Drainage Ditch Type 1-2 STA. 0+57.926 to STA.248.3 150.374 x 1.05 = 160m -
4. Excavated Slope
- 1:0.5 1:0.8 1:1.5 . Level -
(m2) (m2) m2) . {m?2)
o 617.42 o 1534
- 150.69 B
Total 0.00 - 768.11 €.00 75.34
x slope -0 © 1,230 .0 .15
Total {x 1.1) 0 - 1,350 0 -~ 80




2.8.5 Right Bank Access Road

* 1. Cross Sectional Area

Embankment .

Base

Subbase

g, . . .

- ect

~ o senn

Came

: Excavation Stripping
Sta Distance (m2) Subshoulder { Subgrade Common (m) - (m2) {m2)
: (m) . {m?2} (m2) {m?) ' :
BCI - S : ,
EC1 - 29.147 191.52 41.24 0.46 1.561
0450 20.853 . 68.68 16.62 0.46 1.51
1+00 - 50 - 92.00 28.15 0.46 - 1.51
BC2 35.318 - 67.47 23.70 048] ~ 149
1450 L 14.682 - 40.92 19.85 0.48] . 1.49
EC2/BC3 - 10.45 © 50,97 21.66 0.46 1.50
1480 - - - 19.55 112.70 _ 24.43 0.46 1.51
EC3/8C4 21.939 155.96 Lo ) . S 33.67 0.46 1.50
2440 o 38.011 : 49,08 0.35 1.6l S 397 27.14 QAB 1.61
EC4 18.014 102.94 o 26.56 0.46 - 1.51
BC5 19.30_1 104.65 27.24 0.46] ~ - 1.51
3190 : 1 22,685 : 71.28 22.26] - 0.46 1.51
EC5/BC6 . 15.799 - 68.19 22.41 - 0.46 1.50
EC6/BCT 25.133 :°35.81 14.76 047 " 1.50
3450 - . - 9.068 : 43.19 15.64 047 1.51
3490 : .40 1 43.23 -22.07 0.46 1.51
24.759 -1 44,85 19.63 0.47 1.52
4+50 35.241 . 65.74 - 23.66 046 - 1.51
BC8 24873 - 53.15 20.61 0.47 ~1.51
200 25.127 . 48.52 19.29] 047 - 1.51
EC8 - 16.412§ - - 51.66 21.04 - 047 151
- Iscs . 24,336 | 35.18 2162 . 048] 149
. 15+50 -9.252 1 24.82 14.35 0.48 1.49
EC9 21.379 . 11.29 12.15 0.48 §.49
BC1¢ 16.206 1°22.99 §2.76 0.47 £.51
6+10 22.415 .1 34.29 : 14.36 047}  1.51
EC10 : 25.?32 . 3234 O 14.02 0.47 1.51
6450 14.768 “2608] .. 010 - o 14.86] 048] © 151
- |7+00 o 80 .. 5.82 ©0.29 C2.25 « 097 "13.87F  0.48 "~ 1.58
T+0 50 . 1.95 0,29 .. 3.85 -f,‘ 1.56 o 12.44 ~0.50] - 2.03
8100 S50 . 1.2 : . S S 9,07 0.50 1.51
§+50 T 50 o8.21 :8.13 0.50 1.51
: 18.133 21.61 18.74 0.50 " 1.51
. 9:00 31.867 36.91 29.00 0.50] - 1.51
- |ECLi/BCI2 18.617 - 16.03 11.66 .50 | 1.51
9+50 : 31.383F - - - 29.14 15.87] : 0.50 "1.51
EC12 ©11.726 - - 21.60 : . S 14.38 0.50 1.51
10400 - 38.274 ;o 7.13 0.29 - 0.08 10.21 0.48 ©1.58
10450 ©os0l . 8.36 022] 10.03) 048]  1.58
11400 = °° A1 IR W 1 ;. 0.29 i 0.16 . 8.741 - 0.48 1.71
S 1450 . T80 3,16 0.29 - 161 D 10.72 0.48 1.80
izeoo | sel 1 . 0.29 2.81 . 0.8 .13 - 048] - 1.93
BC13 -~ | 4lsm| U 2s4] 0 02 o 1884 048] | 158
12450 0 | - 8.499 coas| o2 o oa0g 10.51] 049 292
ECI3 . 31.643 . 0.18 - 0.29 ;o092 * 046 10.14] .. 0.4% 2.22
13400 ¢ 18.357] - . 0.86 2 D.66 TR S -10.92 0.46] - 2.22
13460 Cos0l - 134 0.58] i 3.20 L C12.06]  046] - 224
iseso F 30 1T o8l 9.02 2,65 14.65) 046 2.2
iatte 30 <179 “os8| 058 . - 17.95] - o046] . 2.13
14450 40 153 " 0.58 e 1331  o046] 213
15400 o} cos0l L 672 o - 893 - 048] LS
BCi4 =~ | . 13.225 o 44 " 9.64] @ 046 1.51
15850 | 36.975] 1820 10.89] ~ 046]  1.51]
164000 | om0l 32,59 _ B 2| o4l s
EC14/BCI5 | . 13.407| . 1228 o i Gedtob i aas] 048] o181
16¢50 - | - 36593 . 242 1058 379 2642 - - 2077 ode| - 2.22]
ECI5. |- - 38.10017) - 0 ¢ i 2l - 6.00 046] - 2.22| .




2. Calc;u!ated Volume

Excavation ) Embankment Stripping Base | Subbase
Sta Distance {m3) Subshoulder | Subgrade | Common (m2) {m3) (m3)
e (m) - (m3) - (m3) (m3) : :
BCl : ; L ] T . __ . _
ECY T 29,147 2,791.1 0.0 0.0 0.0 . 601.0 " 6.7 22.1
0450 20.853 2,7113.0 0.0 0.0 0.0 : 603.3 9.6 31.6
1+00 ' 50 4,017.0 0.0 0.0 0.0 1,119.3 23.1 75.7
BC2 35.318 2,816.1 0.0 0.0 P00 915.6 16.5 53.1
1450 14.682 + 795.7 0.0 0.0 0.0 - 319.7 1.0 21.9
EC2/BC3 | (10.45) - 480.1 0.0 © 0.0 00 - 216.9 49 15.7
1480 . 1955 1,599.9 . 0.0 0.0 . 0.0 - 450.5 8.9 294
EC3/8C4 - - 21.989 2,953.8 0.0 0.0 S0 00 . 638.8 10.1 33.1
2440 : 38.011 - 3.896.9 6.6 30.6 . 75.5 1,155.7 17.9 59.2
ECY 18.014 1,369.2 3.1 14.5 35.8 1 483.7 8.5 28,0
BCS 19.301] .- 2,003.3 0.0 0.0 ©, 0.0 :519.2) 8.8 - 29.1
B 11 O 22.685 2,063.5 © 0.0 000 - 00 5615 10.4 34.2
- [EC5/BCE | 15.799 . 1,149.1 0.0 06 . .00 13529) 12 23.8
EC6/BCT - 26,133 1,306.9 0.0 0.0 0.0 (467 1.7 - 37.8
3450 - - 9.068{ 360.9 0.0 . 0.0 © .00 "131.8 43| .. 13.7
3490 I (1] 1,740.4 0.0 0.0 P10 754.2 18.5] .- 60.4
EC? - 24.759 1,090.4 0.0 0.0 . 0.0 516.2) - 114 374
4450 - 35,241 -~ 1,948.7 0.0 0.0 - 0.0 762.8 16.4] = 53.4
BC8 . 24.873 . 1,478.6 - 0.0 00 S (X)) 550.9] 11.6] - 37.6
5+00 25,127 1,277.3 - 0.0 . 0.0 C 0.0 501.7 11.8f 379
EC8 - 16.412 - 8221 0.0 C 00 0.0 -, 3309 ST 24.8
BCS T 24.336 © 1,058.7 0.0 0.0 00 519.1 11.5] - 365
5¢50 - - 9.262 2716 0.0 c o 00 - 0.0 166.4] 4.4 13.8
EC2 - 21,379 - 450.1 0.0 © 0.0 - 0.0 283.3 "10.2 3.9
B8C10 ~ 16.206 326.4 - 0.0 . 0.0 . 00] - 201.8] .. 76| - 243
6+10 . L 22415 - 642.0 X N 1 X1] " 0.0 - 304.0 10.5 33.8
ECl0 -~ . 25,232 - 840.6 = 0.0 © 0.0 - 0.0 358.1 11.8] 381
6450 14.768 4314 - 0.7 . 0.0 - 0.0 213.3) 0 1.0 - 223
7400 50 79760 - 9.8 : 56.3 . 24.3 - 7183 23.9 .71.2
7450 R 1] 184.3] 4.5 71525 © 63.3 657.8 24.5] - 90.2
8400 ©.80) 2205 1.3 . 96.3 39.0 531.8 25.0 88.4
8+50 2. 60 . 387.0 0.0l . 00 0.0 445.0 250 754
BCi1 - - 18,133 324.8; . 0.0 T 0.0f - 0.0 2491 9.1 27.3
9+00 . ~ 31.867 10280 0.0 R 1 X S 00 L 760,71 159] © 48,0
EC11/BCl12 18617 492.8 000 - 00 . 0.0 ©3185] - 93f - 281
9+50 31.383 - 708.8 0.0 C L 0.0 0.0 4320 16.7 47.3] .
ECi2 © 11726 (297.5) 0.0 - 0.0 - 00 “177.3 59| .- 1.7
10400 - . 38.274 549.8] . . 5.5 = 0.0 .. 1.5 4704] 188 59.2
10+50 50 o 3873 12.7 0.0 2.0 506.0f - 24.0 79.1
11400 . - bo - 251.6 . 12.8 4.1 <. 0.0 - 469.5] - 24.0 82.2
11450 . .50 - 1217 14.5] 44 94 .7 0.0 - 486.6] 240 - 87.7
12400 - 50 1226 14.5 : ,1107 - 6.9] 54631  24.0f 933
BCI3 - - 41.501 . 889 N X . . B - 414.5) = 19.9 72.8
12450 "8.4931 - 116 2.3 112 00 f82.2] 44 16.1
EC13 31.643) . 5.7 9.2 T 785 1.3 326.7) 1555 - 70.1
13400 18.357| . 195 C 8.7 .. 8.4 P 4.2 193.3; - 8.7] - 40.7
13450 ©o U800 550 310 80,0 0.0 C 5148 229 1114
13+80 R 11 N Y Y | o174 183.3 1.39.8 400.7 13.7] . 67.2
14+10 . D030 . 444 o114 '_14_4.0 ©39.8 489.01 - 13.7] - 65.6
14450 . 240 - 66.4 C23.2) 11.6 Lo00| - 625.2) . 18.3] - 852
15400 80 206.3 - 145 Co00] 0 100 : 556.0 2291 . 91.0
C|BC14 13.225 " 718 . 0.0 - Q.OL B 1 X)) ~122.8] - 61| 200
: |15450 36.775 . 410.8 .00 2000 0ot 00 o 3775 . 16.8] - 55.5
16400 P50 - 1,269.8 - . 0.0 S 00p o 0.0 o 5918 ¢ 229 75.3
[~Cl4/BCl5 13.407 -300.8 0.0 .00 LT 0.0 I8LTE - 6.1  20.2
16450 7 36.593 :269.0 © 106 1 160.8] - 4834 - 887 168 - 68.2
£C15 ~ 38.107 ©: 46,1 . 111 L1678 - 5034 510.1 17.5] .. 84.6
Total - 1688.107 51,466.6 : 258.9 1,418.9 1,331.7 26,854.0]  791.0 2 805.2
- . : s ix 1l - x 1.1 i x1,1 ix ] - x L3 x LG5 x1.05
Total with Allowance ~ 56,600.0 ~ 280.0 1,600.0 1,500.0} - 29,500.0] " 330.0] 2,900.0
02-210

N L

R



o

3. Drainage Ditch

38,000 x

Drainage Ditch Type 1-1 STA. 0400 to STA. 0450 1.05 = - d40m
STA. 0450 to STA. 13490 _ 134000 x L.O5= -~ 410m
_ - STA. 14400 to STA. 16188.107 . 288.107 x 1,05 = 300 m
Drainage Ditch Type 1-2 © STA. 14400 to STA. 16+13.407 - 213.407 x 1.05 = 220 m
4. Excavated Slope _
1:0.5 - REX] R Level
(m2} - {m2) (m2} - (m2)
C9nedp o 15937 - 4716 - 46.74
.. 112.50 " 629.93 151.05 232.26
S . 8L.65 87.70] - - 44.78
© 420.98 176.29] - 45.01
©,202.50 285.68] 6.20
.. 90.67 1511 - 90.17
© 11191 13.72) ©  43.90
CU179.64] 1 69.45 :
T 283,76 " 58.40
T38| . 4144
E1T50) 0 o 112,59
- 149.61 .. 5317.86
- 135.15
. 8091 .
132.0% )
360.68 ;
58.68 :
oy 235.88 :
83,41
N3.77 y
© 1 184.36 v
. o 45977 :
: 2 12160
i+ 206.98
. 30.44
.. 6153
6367
19817 v
Total - 21044 5,426.84 2,102.45] - - 509.15
xslope -+ © 11 . 08,688 i 28271 . 509
O |Totallx 1.1)- | - 520 - §9560] ¢ 2,7806] . - - 860} .



2.8.'6 Maintenance Road to Reservoir

1. Cross Sectional Area

Embankment * -

S Excavation L Subbase { Stripping
Sta Distance {m2) Subshoulder | Subgrade Common (m2) {m)
{m) : {m2) (m2) (m?2) '
0+00 1.72 . . 0.75 0.00
0+15 15 1.26 0.17 0.45 0.10 0.88) . 4.10] - .
BC1 30.481 2.41 0.17 - 0.10 0.10] . 0.50 7.43
0460 14.519 5.33 o 0.10 - 072 - 161
EC1 15.326 9.29 0.10 0.75] - 9.24
0190 14.674 9.79 0.10 © 075 930
BCZ 17.255) 9.49 o000 o4 1037 ¢
1425 17.745 7.93 o0l 074|996
EC2 31.037 10.92 0.0 0.74 ¢ 9.83
2:00 43.963 15.73 e 0.10 0.78 16.65
BC3 46.42 24.82 - 0.10 .75 14,28
2¢60 13.58 16.34 , 0.10 0.75 ‘11.38
EC3/BC 16.266 17.68 o010 0.75 14,09
3400 - ©23.734 18.39 S 0.10 0.74 14.58
EC4/BC5 12,394 - 20.31 L 0.10 < 095 16.26
3440 . 27.606 - 16.29 U010 i 0.75] - "16.50
ECS 31.037 21.89 i 0,10 _0.75 -26.04
3197.5 26.463 32.17 010 0.75 22.46
2. Calculated Volume . :
i . Excavation Embankment Subbase | Stripping
" Sta Distance {m2) | Subshoulder| Subgrade Common (m2) {m) -
: {m) - ' " (m2) m2) | @ | :
000 : : : : . RO K P
0+15 15 22.4 1.3 - 34 - 0.8 122 - 30.8
BCl 30.481 56.8] 2.2 - 84 - 3.0] - 256 - 175.8
160 14.519 56.6 1.2 P Y B R N1 150 109.2 y
EC1 - 15.326) - 112.0 0.0] - - 0.0 . W 11.3 129.2 "
0490 - 14674 1400 0.0 0.0 15 1.0} - 136.1 €
BC2 17.255 - 166.3 - 0.0 0.0 LI D129 169.7
1425 - 17.745 " 154.6 0.0 0.0 L8l o132 180.4
EC2 31.037 292.5 - 0.0 0.0] . - 3.7 23.1 307.2
2400 43.963 585.8 0.0 0.0 4.4 32.8] - b582.1
BC3 46.42 941.2 2001 . S 0.0 - 4.6] 349 1179
2460 13.58 279.5 0.0 - 0.0 1.4 1021 . 174.2
EC3/BC4 16.266 . 276.7 - 0.0 -.0.0 1.6 - 12,2 2071
3400 23,734 428.0 0.0 0.0 24 17.7 340.1
EC4/BC5H - 12.394 - 239.8 0.0 L 0.0 L2 o920 1911
3+40 27.606 505,2 0.0 0.0 28] . 20.7] - 438.4
EChH 31037 o 5925 - 0.0 0.0 3.1 2331 644.7
3497.5 26.463 o 715.3 0.0 " 0.0 2.6] 7199 . 6417
Total 397.5 5,565.2 7.7 12.5 ~39.0] - 301.2] 5,175.8
x1.10 x 1.10 x1.10 x1.10] - x110] -~ x1.10
Total with Allowance 6,100 10 10 400 - - 300 - 5,700
3. Drainage Ditch _ G
STA. 0400 to STA. 34975 e 397500 x 1.05= " 420 m

Drzinage Ditch Tybe 3;l -

5 B



.4. Excavated Slope

05 1:0.8 15 Tovel
Sta i

{rn2) (m2) - m2) | - (w2}
261.10 4998} -

65.27 :
12.19
3.48

4.22

- 19.21
135.31
271.24

Total : 0 772,08 49.98 0.00

xstope - 0 1,236 6] - 0

Toral D ol 1360 70 0

W . .
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2.9.2 Cuyrtain (Dam)

T5,200.0| .

1. Drilling from within Gallery (m)
: S . Secondary o AT ’
. . . Pilot - Primary . Tertiary (46mm dia.) Check (66mm
fone No- | (66mm dia) | (46mm dia.) | 16mm dia.) X : dia.)
: T 2 | 2 3 4 ' .
- LI R . T :
L2 -
T3
L4 N
Ly
L6
- LT - - o
L8 N -
L9
L1Q :
L "
LR —
L1 :
L14 T
L15 "
L16 , B
L1 1
LIS :
L19
L20 _
—Le ]
Loz - -
L23 o B S
_.Cl
~C2 e
ey — L
il 2R
C5 5
c6 |-
Cc7 : R i
o] T :
co | 7 e
cio |7 s g
Cl1 K EEEEREE S TR B R
~CI2 313 “72.6] 20.4] 038|  220] 225 92.7] 929 310
C13 33.0 235 - 933 23.7|  23.2] T23.4| _ 23.6] 238 214
Cl4 33.8 T 26.1] 25.0]  20.3{ 244]  25.5|  26.7) 279 16.9
Cl5 38.5 30.8]  29.6] " 34.0] " 29.0]  30.2[  32.1] 345 21.9
Cl6 35.1 37.5]  36.3] 98.6] _ 35.7] . 36.0] . 38.0]  39.2 5.9
Cl11 _ J49.8 33.8 36.8; - 30.8] - 38.31 35.3 32.3 29.3 30.1
Cig 318 26.5]  26.5] 26,5 - 26.5]  26.5] © 26.5] __26.5| __ 29.2
Cl19 - 36.5 © 265 26.5| - 26.8 26.5 26.5 26.5 21.8) . 292
C20 393 "35.3] _ 32.3] 38.3] 30.8] 33.8] 36.8] 39.8]° - 3L5
-C21 51.3 41.0f -~ 41.2 4091 - 41.2] - 41.1 41.0 410.9 ~ 310
C22 50.8 38,5 30.4] 38.4] 40.7] 38.6]  38.5| . 38.4 306
23 - 48.3 - -'38.0] - 38.2 37.9{ - 38.2 381 38.0 31.9 28.3
c24 478 36.8] 3741 355 8.7 37.4] 6.1 34.0 27.8
C25 - 44.2 < 36.2] - 352y 31.2] - 347 35,7 .36.7 37.6 32.9
Cob |- —48.i| - 40.1]  39.1| 4L1] 38.6] 39.6] © 40.6] - 41.6 36.6
C21 o 824 - - 44.0) - 43.0] 43.7] - 42.6] - 43.5] - 44.2] + 433 40.3
G258 R B D e .o S R o o :
TRL. ' S I M
‘R3 e RN
TRy T ] ‘_',‘_._. _. o
RS B R S
RG S TR Y S
- RT7 S - N R _
RS 5 T
o Tetal | ¢ - U687 - 0 537,31 53241 543.2] T5303] A34.7] 540.3] 5462 o - 4547
POt (86mm dia) ¢t L e T T T T e
0 | Total (6nim dia) - - AR o S e e 1644
VU fTotal (66mm dia) . R <x LO= 7 1,200.0
b [Total (46mm dia) < e x 1.05 =" "~ 4,000.0
" JTotal oot R B
co 29215



2. Drilling from Surface PR PR ! e ()

. . Secondary e . . o
G Pilot Primary ; Tertiary (46mm dia.) | [Check (66mm
Zone No- | (o6mm dia.) | (46mm dia) | 10mm dia.) 1 iy
| i 72 |1 2 | 3 1 o
L1 51.1 424) 418 430] 00| 06| 60 00| 2.7
12 53.6 44.9]  44.2] 4551 " 0.0]" " 0.6] 0.0 0.0 58.7
L3 50.0 47.4 46.7] - 48.0 0.0 0.0 0.0 0.0 51.1
4| 564 49.8]_49.2] T505]  0.0] _0.0] 00| 00| 569
15 K 52.2]  61.6]  52.7] 0.0] T 0.0] 00| 0.0/ T 572
16 63.3 5H4.4 53.8] - 549 - 0.0 0.0 0.0 0.0 . 51,5
% 65.4 563~ 55.9] 56.8] ~ 0.0] 0.0 00/ 00 . - 57.0
L8 67.2 57.1 7.2 - 57.2] - 0.0 0.0 0.0 0.0} & 5875
L9 67.3 57.7) _ 57.5] 5800 0.0 00| 0.0 — 00 . 509
L0 68.5] " 60.0] 59.1] 60.8] 0.0 0.0] 00! 0.0 62.6
THI 706 63| 624] T639] 00| 00 00| 0.0 648
- L12 74.7 64.5 64.6 64.4] - 64.6 64.5]  64.5 64.4] . - .. 66.8
L13 74.3 ) 64.1 64.2 63.8 64.3 64.2 63.9] - 63.6] -« 65.3
14 : 73.5 62.7 63.2 61.2 63.4] - 63.0] - 62.4] - 59.7] - 576
L15 68.2 53.711 = b6.7 51,7] - 51.7 55.2|  52.2 5L - b4
L16 - BL7 : 53.2 51.7 53.2 51.7] 518 53.2 53.2] - 55.5
L17 - 63.2] - 53.2]  53.2 51.7 53.21  53.2 51.8] ~ BLTl - - 540
- L18 C Bl B 52.2 51.7 52,2 bl.7 52.2 52.2 52.2] . - - h4h
L19 . - 622 _ 52,2 522 52,2 52.2 52.2] 522  52.2] - . 545
L20 | ez 523 bog| 52.1|_ 52.2| 62.2] 52.2] 50.9] 0.3
L21 : 59.6 48.2 48.21 - 48.2] ~ 48.3 48.2 48.2f - 48.21 - - 503
122 | 582 4831 48.2] 48.2] 48.2] 482 4s2| 4rq| T 4712
123 56.5 : 45.2 45.2] - 45.2]  46.2 45.2 45.2) - 45.2] 47.21 - .
e 552 45.3| 46.2] 428|452 d52] 44.3] 398 407
e -~ 49.8] - 353| 36.8] 33.8] 368] 368] 353 338 309
3 31.8 2181 218|218 27.3] 278] 218 278 309
L 318 - 218 21.8 21.8 21.8 278} - 21.8] 278 o 30.9
L - 318 - 27.8] - 27.8]  2718] - 218 2918 . 27.8] - 278] - - .:309
- Ch 37.8 - 21.8 27.8] - 2718] - 218| 2i8] - 218 298] - - 309
- CT 31.81 - 27.8] 278 218 - 298] - 298] - 278 U278 309
Cc8 - - 318 - 21.8 27.8 218] 2718 27.81 - 21.8 27.8} - --30.9
- Cca 37.8] - " 21.8] 218 27.8| - 27.8] 218 278 2718 - 309
Clo - § - - 318 o 271.8] - 218 21.8 27.8] - 278 298] - 278 - 309
Cl1 ' 378} . - 268 27. 8 25 8 27.8] -~ 26.8] - 26.8 26 8 247
C13
Cl4 :
Cl5 -
Cl6
Ci7 - T
Cl8 o
C19_ | x5
C20 0
Cai =
Cc22 B
c23 -
C24 L ] :
25" - — -
C26 - e —
C28 - ' 56.4] - - 413 45.2 51.4] - 46.1 45.2| - 49.9 51.6] ... 45.0
RI 63.0] - 57.7] 65.9]  57.6| 54.5] 57.4] B7.7] 57.5| . - 487 - -
- R2 - 674 - b51.5] - 574} - 574 574 57.6] . 515 73| - BBO} .
R3 - : c 6721 - - 56.8f - 51.0 96.6] . 57.1] - 66.9].  66.7] - 86.5] - FUB5.6 o .-
R4 - - - 664 - - 559 56.1 55.7] - 56.2 56.0 55.8| ' 55.6] - 56,01 - -
Ry - | - 65.5] - - 550 55.2| ~ 54.8] - 0.0] - 00] - 0.0] 00 . . 56.2|
- R6 - : 64.5] - - - 53.5] - 54.0] - 83.0] - 0.0 00 00| 00 - 7.0
R7 : <625 - 513 519 50.8 0.0 - 0,01 - 0.0 00| - -5693]
" R8 - 602 : 48.9] - 49.6 48.0) - 0.0] - 0.0] - 0.0] < 0.0] 644
o ] 57.11 -+ 0.,0] 0,0} 0.0l 0.0] 0.00 0.0l 000 00
o Total 2, 527 4 o 2,048.5 2, 045 4| 2 046 5 1.255.3 ] 254 3 1 252 5 !.242.0 2 149,6] ..~
" [Totel (66mm dia) . B, T L6770
|Total (46mm dia) - o el e e ll 145.5
_ [Total (66mm diay . _ _ T T e X 1.05= 0. 4,900,0
Tota) (46mm dla) - AR e R 3 L (1 ,]_ﬂ_ﬁ0.0 SR

20216




3. Drilling (only) : : O (m)

- . . Secondary . . :
. . Pilot - Primary . ~ Tertiary (46mm dia.) Check (66mm
Zone No- | (66mm dia.) | (46mm dia) | A6mmdi) | ' 4 dia)
. : i 2 1 2 3 4 :
L1 -~ 311 31.0 3L 3L.0 ) : 41,1
L2 30.9 - 30.8 30.8 30.7 : - - : 41.2
3 245 30.5] 30.6] 30.5 T 37.6
L4 28.2 30.3]30.4] 30.2] - 1 i N
s 30.9 299 " 300] - 29.8 B I X
L6 . -~ 29.6 294 29.5] " 29.2 ' : - 31.0
w290 T28.6  28.8] 284 - 2 Y
L3 281 26.7 21.4] 2601 - - - . ' 26.1
L9 - | - 259 . 246 25.0] 242 : : - E 25.9
L10 - 23.9| - 24.1 23.9]  24.2) . : s 26.0
~ LIl - ' 24.3 - 245 24.4 246 - - ) 2 25.9
“L1Z . -24.7] - - 24.5] - 246 244] - 246 24.5] - 245 244 . ¢ 250
S N ] 243 - - 241] - 24.2 23.8 24.3 24.21 - 239 23.6 - 235
| T T e 2] 232 202|234 23.00 T 224 190 153
: Lis .- - 18.2] - . 137 167 1T 11.7 15.2| - 12.2 1na - 122
L16 o e 132 11,7] - 13.2 11.7 11.8] - 13.2] - 13.2 - 138
LIt e 132 13.2] -13.2 11,7} - '13.2 13.2] ~ 11.8 1.7 - 122
L8 11.7 12.2 1LY 12.2 1.7) - 12.2 12.2 122 - 127
L19 12.2 12.2 12.2 12.2 12.2 12.2) - 122§ - 122 -~ 129
-~ L20 ¢ 1220 0 12.2 12.2 12.1 12.2 12.2{ - 12.2 10.9 8.6
L21 : o 986} - 3.2 82 82 - 83] - 82 8.2 8.2 8.6
“L22 i 8.2 i .82 82 82 - 82 8.2 8.2 .t 5.4
L23 - 6.5]. 5.2 5.2 5.2 52] - 521 52 - 52 54
Cl ~ 5.2 52| b2 4.0] : 5.2 5.2 4.3 29 3
2 47 30| 73.6] 751 36| 3.6] 60| 9.0 3.3
—Cs [ 30 3.0] 730] "3.0] 3.0 30| 30| 30 33
T [ 30 30| 7300 30| 3.0 30| 30/ 30 33
Ch : 3.0 3.0] 3.0 3.00 30, -390 3.0 3.0 - 3.3
C6 30 30| 3.0 3.0, 30/ 3.0 30 30 3.3
CT - 3.0 3.0 3.0 3.0 ~3.0] - 3.0 - 30 3.0 © 3.3
%‘? C8 3.0 300, 30 3.0 ~3.00 -.3.0] ~-30] 3.0 3.3
i - €9 | - 3ol - 30l " 30 30f - 30 30| 30 3.0 - 33
Cl10 - o300 o 3.0 -3.0 3.0 -3.0] - 3.0 - 30 3.0 3.3
ClL 3 -~ . 27300~ - 201 3.0/ 28] 30 2.0 2.0 6.3 0.9
Cl2 08 0.9 09 09 08 09 098] - 09 08
C13 - 0.9 0.9 09 09 - 09 0.9 0.9 0.9 ~ - 0.8
Ccld XS VT A T A Y (NS NG % I W | D B | RO Y
Cl5 1.1 LI LI L) v i) s L o8
Cl6 L (Y N | A Y N Y I 9 (G N IO O | IS ¥
Cl7 ‘11 1.1 NI S N an IS 1.1 09} .
Cl3 LA 0.8 08 - 08 0.8 08 - 08 - 08 0.9
Cl19 0.8 0.8 08 - 03] - 08 08] - 08 - 1.1 - 09
C20 el i1 L Lt L1 1.1 1.1 1.1 0.9
! Cczl ane i s - 1.1 NI IR N Li[ - 1.1 1.1 0.9
c22 N L 0.8 L1 1.1 Ll - 11§ 11 - 0.9
C23 L) L} o 1 L 1L - LY L 1.1 0.8
C24 LI 0.9 LY 0.9 A1 6.9 09 0.9 0.8
- C25 0.9 0.9 0.9 0.9 09] - 09 - 09 0.9 0.8
C26 0.9 0.5 T09] 05] 0.9 09 09 09 0.8
Car 0.9 09 08 15 0.9 08 - 15 15 " 08
C28 C 5.0 - 1.7 4,7 127 52| .- 52 10.7} - 13.3] - - b2
C R} - ~15.2 21.6] - 15.0 22.3f - 17.1] 208 22.0 22.1 -12.3
S Rz —23.0 248  23.9] 257 - 23.5] _24.4| 253|260 208
g 83 - 26.3 27.6] - 27.04 - 28.3 26.7 21.3 28.0 28.6] - - 25.7
0 - R4 L 28.9 30.21 - 29.6 30.9 2931 299 ~30.6 3.2 0 - 292
RS 315 2.8 32.2] 336 x5 324
" R& 34.0 348|344 3a.1} i B L L < 363
R "35.5 36.1] 358 364 [ T 42
RS 36.7 3ol a0l Al - 1 483
- . . B : 37-1 L e B . LR 5 . b S et
o Total {7 : 809, < on 783.2) 0 778.6] . 790.0] .. 326.4]  328.6] 33541 341.7] - 813.7
- Total SR L i e . . -+ 5,306.6
Total | - i ‘» : c o Ix1.05=] - 5,600.0f

BRI R



4, Grouting {m)
. " . Secondary - . .
. . Pilot Primary : . Tertiary (46mm dia.) Check (66mm
Zone No- | (66mm dia.) | (46mm dia) | 4OMm dia) e dia)
: 1 | 2 1 2 3 4
B 50.0] 114|109 120 T - 15.6
L2 22.7 14.1] 134 148 U RS ¥ ]
1.3 - 255 - 16.8 16.1 17.5 19.6
L4 28.2| - 19.5 18.9] - 20.2 21.8
LS 30.9 - 22.3 21.6 23.0 24.1
L6 33.6 25.0 243 25.7 26.5
L7 T36.4] - 27.0] - 21.0,  28.4 29.0
L§ 39.1] 30.5| 29.8] 3Ll 1 31.5
L9 a8 33.2] " 32.5] 339 I 310
L10 45 35.9] 35.2] 366 36.6
Ll1 _ 41.3 38.6] - 38.00 393 - - : g 39.2
L12 50.0 40.0 40.0 40.0 - 40.0 40.0 40.0 40.0 41.8
Li13 - 50.0 “40.0 40.0 40.0] - 40.0 40.0 40.0 40.0 41.8
L14 50.0 40.0 40.0 40.0 40.0 40.0 40.0| 40,0 41.8
L15 50.0 40.0 40.0] - 40,0 40.0 40.0 40.0| - 40.0 41.8
Li6 50.0 100 40.0| __40.0] 40.0] - 40.0] ~ 40.0|  40.0 41.8
L7 50.0 40.0| ~ 40.0| - 400 40.0 40.0] - 40.0 400] .- 418
L18 50.0 ~40.0] - 40.0 40.0 40.0 40.0 40.0 40.0 41.8!
L19 _ 50.0 -40.0] - 40.0 40.0 40.0 40.0 40.0f - 40.0 - 41.8
L20 | - 50.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 41.8
L2l - | 50.0 40.0 40.0i . 40.0 40.0 40.0 40.0 40.0 41.8
.22 ) 50.0 40.0 40.0f - 40.0 40.0 40.0 40.0 40.0 41.8
1.23 o 50.0 40.0 40.0 40.0] - 40.0 40.0 40,0 40.0 41.8
- Ci - 500 40.0 40.0 38.8 40.0 40.0] = 40,0 36.92 31.1
C2 45.1 32.3 33.2] -~ 26.3 33.2 33.2] . 29.3 24.8 21.6
C3 - 34.8 24.8 24.8 24.8 24.8 24.8 24.8 24.8 21.6
C4 L 34.8 24.8 24.8 24.8 24.8| 248 24.8 24.8 . 216
C5 "34.8 24.8] _24.8]  21.8]  24.8| 24.8] 748 24.8 27.6
__C6 - 34.8 24.8] - .24.8 24.8 24.8 24.8 24.8 24.8 21.6
1 34.8 24.8] 248 24.8] - 24.8] 24.8]  24.8] 248 21.6
C8 - 34.8 24.8 24.8 24.8 24.8 24.8 24.8 24.8 27.6
9 348|248 248| 248| 24.8 248  24.8] 248 21.6
-~ Cl0 -34.8 ___24.8 24.8 24.8 24.8 24.8 24.81 . 248 27.6
—CIl 348 o480 - 24.8] 24.0] 248] 24.8] 24.8] 205 3.8
- C12 - 30.5 21.7 215 22.0 21.2 21.6 21.8] - 22.1 20.2
C13 32.2 22.6| 92.4] 22.8]  223] 225 2241  23.0 20.6
Cl4 0 32.7 25.0 23.8 26.2 23.3 24.4] - 25.6 26.8 16.1
Cl5 - 31.3 29.7 28.5] 32.8 21.9 29.1 31.3] - 334 21,1
Cl6 44.0 36.3 35.2 3.5 34.6 35.8 36.9 38.1 - 25.1
CI7 48.1 32.7| 735 299 31.2]  34.2] 3L 282 29.2
C1i8 36.7 25.7 25.1 25.7 25.7 25,71 - 25.7 25.7 28.4
Cl% 35.7 25.7 25.7 25.7 25.7 25,7 25.7 26.7 28.4
- C20 38.2 34.2 31.2 37.2 29.7 32.17 35.71 - 38.7 30.6
e | R "39.9]  40.0] _39.8] _40.1] _40.0 39.9| " 39.7 30.2
Cc22 49.7 37.4 38.6 37.3 39.6 37.5 314 37.2 29.7]
c23 41.2 36.9 31.0 36.8 3.1 37.0 36.9 36.7 27.4
C24 - 46.7 35.8] - 36.5] 345 36.6 365 35.2 33.9 21.0
C25 43.3 35.2 34.3 36.2 33.8 34.7] 357 36.7 32.1
C26 47.2 - 39,2 38.2 40.1) - 307 38.7 - 39.7 40.6 35.8
c27 . 51.1 43.1 42.1 42.2 41.6 42.6) - 42.7] - 41.8 39.5
C28 51.4 39.6] _ 40.5| ~ 38.7] 40.9] ~ 40.0] ~ 39.2] - 38.3 39.7
Rl - 41.9 36.1 37.0 35.3 374 36.6 35.7 34.8 36.4
R2 44.4 32.6] - 335 31.8 33.0 33.1] - 322 31.3 33.1
- R3 - 40.9 - 20.2 30.0 28.3] - 305 20.6] - 28.7] . 21.9 29.9
R4 - - 374 25.7 26.5]  24.8 '27 0 26, l - 25,2 24.4 26.8
R5 33.9 22,21 - 23.1 21.3 ; C : 23.1
- R6 30,5 18.7 19.6 17.8 - 20.8
R7 - 21.0 15.2 16.1 14.4 . 18.0
R8 23.5 1.7 12.6 10.9 - 15.6
Total 2 4062 1,802.7] 1,799.2] 1,799.8] 1,460.1] 1,460.3 1,457.4 14465 1,790.6
[otal : L c o i C 15,422.8
Tolal X 1 05 = 16,200.0
Total :

'x20kg/m" :

A



5. Water Pressure Test {times)
. . Secondary T . -
. Pilot Primary . Tertiary (46mm dia.) Check (66mm
Zone No. | (e6mm dia) | (46mm dia) | CH6mm dia) ' ‘ dia.)
= - . | 2 1 2 3 4 .
_ 11 4.0 ] 20 - 20 - 20 0.0 0.0 0.0 0.0 - 3.0
T2 5.0 3.0] 3.0[ 30 00| 00|00 00 3.0
L3 92.0| - 3.0 3.0 4.0 00, 00 0.0 0.0 4.0
14 60 40| 40 49| 0.0 00| 00/ 00 1.0
L5 - 6.0 i 4.0 - 4.0 5.0 0.0 00 - 0.0 0.0 5.0
L6 7.0 5.0 5.0 5.0 0.0 0.0 0.0 - 0.0 - 5.0
L7 0 6.0 5.0] 60| 0.0] 0.0 _0.0] 00| 6.0
L8 8.0 6.0 - :6.0 6.0 0.0 0.0] - 0.0 . 0.0 6.0
L9 8.0 1.0 7.0 7.0 0.0 - 0.0 0.0 0.0 7.0
I LI0 9.0 70| 70/ 7.0] 0.0l 0.0 00| 00 7.0
L11 9.0 80 80| - 8.0] 0.0 0.0 0.0 00 8.0
Li12 10.0 - 8.0 8.0} 8.0 8.0, 8.0 8.0 8.0 " 8.0
LI13 10.0 8.0 " 8.0 8.0, . 8.0 3.0 - 8.0 8.0 8.0
L4 10.0 8.0 3.0 - 8.0 8.0, 8.0 - 8.0 8.0 8.0
- L15 - 10.0 8.0 8.0 8.0/ . 8.0 8.0 8.0 8.0 8.0
.16 - 10.0 8.0 8.0 8.00 ~ 8.0 .80 8.0 8.0 - 8.0
LI7 10,0 8.0/ _ 80 80| 86/ 80[ 80 8.0 8.0
L1§8 10.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
LI9 ~10.0 80[ 8.0/ 80| _80[ 80 80| 80 8.0
L20 - 10.0 8.0] 8.0 . 8.0 8.0 3.0 8.0 8.0 8.0
L21 10.0 - 8.0 80/ . 80 8.0 8.0 8.0 8.0 "~ 8.0
(22 - 1.0 8.0 8.0 8.0] . 8.0 8.0 8.0 - 8.0 8.0
L23 10.0] 8.0 8.0 8.0 8.0 3.0 8.0 - 8.0 8.0
- Cl1 10.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 7.0
C2 9.0 - 6.0 7.0 5.0 7.0 1.0 6.0 5.0 6.0
C3 7.0| - 5.0 " 5.0 5.0 5.0 - 5.0 5.0 5.0 6.0
! 7.0 5.0 5.0 5.0 5.00 - 50 5.0 5.0 6.0
5 o) 5.0 500 5.0/ 50 50/ 50 50 - 60
—Ch 7.0 50 — 5.0 ~ 50l 50/ 50/ 50 50 6.0
Ci 7.01 5.0 - 5.0 50 6.0 - 5.0 5.0 5.0] . 6.0
C8 1.0 5.0 ~ 5.0 5.0 50! - 5.0 5.0 5.0 6.0
9 7.0 - 5.0 5.0 ~ 5.0 50 5.0 5.0 5.0 6.0
C10 7.0 50] 50| 50 50 50/ 50/ 50 6.0
Ctl 7.0 5.0 5.0 50 - 5.0 5.0 5.0 4.0 - 5.0
Cl2 6.0 4.0 - 4.0 4.0 4.0 4.0 4.0} - 4.0] 4.0
Cl13 - 6.0 5.0 4.0 50| 4.0 5.0 5.0 5.0 4.0
__Cl4 7.0 .50 5.0 5.0 5.0 5.0 5.0 5.0 3.0
CI5 7.0 6.0 6.0 _ 70| 6.0 6.0} 6.0 7.0 4.0
TCl6 9.0 7.0] . 7.0] 8.0 7.0] 7.0 _7.0[ 80 5.0
i 10.0 70| 7.0] 7 6.0 7.0 7.0] 60| 6.0 6.0
Cl8 1.0 50 5.0 5.0 5.0f - 5.0 5.0 5.0 6.0
C19 7.0 5.0 50/ 50| 50/ 500 50/ 50 . 6.0
C20 8.0 701 604 - - 7.0 6.0 7.0 7.0 8.0 6.0
C21 - 16.0 8.0 8.0 8.0 8.0 8.0 3.0 - 8.0 6.0
c22 10.0 1.0 8.0 7.0 8.0 1.0 - 1.0 7.0 - 6.0
C23 9.0] 7.0 7.0] __ 7.0] 7.0 7.0 70| 1.0 5.0
C24 9.0 70] ___7.0[ 7.0 7.0 7.0 70| 7.0 5.0
C25 B 9.0 7.0 70 7.0 .00 701 - 1.0 7.0 6.0
c% | 9.0 T80 80] 80 80 8.0/ 80/ 80 7.0
c21 | 10.0 9.0] __8.0] 8.0 80 90/ 0.0 g0 8.0
C28 T10.0 8.0 80| 80| 80/ 80| 80 80 3.0
“RL | 10.0 700 7770l 70l 70 7ol 0l 7.4 7.0
R2 9.0 70| 7700 6.0 70| 7.0 6.0/ 6.0 7.0
- R3 8.0 6.0 - 6.0] - 6.0 6.0 6.0] - 6.0 6.0 6.0
R4 1.0 - 50 - 50 - 5.0 5.0 5.0 5.0 5.0 5.0
R5 - 1.0 40/ - 5.0 40! - 00 0.0] - 0.0 0.0 5.0
R6 - 6.0 4.0 4.0] © 4.0 0.0 0.0 0.0 .0 - 4.0
R7 5.0 3.0 3.0 3.0 0.01 - 0.0 0.0 0.0 4.0
RS T 5.0 20| 3.0 - 20 00/ 0.0 00 00 3.0
"otal 480.0 36001 360.0] 360.0f 291.0] 293.0f 290.0] 289.0 © 356.0
Total . e I : ' Lo - 3,079.0
- Total x 1.05 = 3,200.0




2.9.3 Consolidation and Blanket Grouting (46 mm dia.)

Grouling Dr(lél)n)ng Holeé Total () (_;n():;t)ing Holes T&a] (m) Pr.f‘f;:m Holes Total
Consolidation _ _ _ _ _ o .
from Gallery | 6.0 192] 11520 5.0 192 960.0 1.0 192] " 192.0
- Dam - : x 1.05=| 1,200.0 : x1.05=f 1,010.0 x 1.05=[ . 2000
- Total ‘ o h - ix 20kg/m=] 20,000.0 L
froma Surface 6.5 - 77l 5006 5.0 - 1T 385.00 - 1.0 7 1.0
Spillway x1.05= 500.0 o x 1L.05=] - 400.0 x1.05=|" 80.0
Total : L - i 20kg/m=|  8,000.0 L -'
Grouling. : Dr(1r|rlll)ng Holes |Total (m) Gr(()::éing Holes | Total (m) Pr%izt:re H.ol_g_él Total '
. B]ankei_ | - __ o ‘ _ . .
from Surface 11.0] ~  188] : 2068.0 10.0] . - 188 1880.0} - 2.00 + 188]  376.0
{Dam) : x 1.05=] 2,200.0 x L05=] 1,970.0] : x1.05 = 390.0

- Total x 20kg/m=] 32,000.0} ° -
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2.9.4 Drillfng and Grouting from Tunnels (46mm dia.)

Grouting No. Dr(xrl[il)ng Holes | Total {m) Grc();t)lng Holes | Total (m) Pr.(liisslt]re Holes | Total
Diversion
Curiain I 13.0 1 13.0 10.0 i 10.0 2.0 1 2.0
} 2 13.0 2 25.9 10.0 2 20.0 2.0 2 4.0
| 3 13.0 2 25.9 0o, 2 20.0 2.0 2 4.0
4 13.0 2 2591 10,0] 2 20.0 2.0 2 4.0
5 13.0 2 25.9 10.0 2 20.0 2.0 2l 4.0
. -6 13.0 2 25.9 10.0 2 20.0 2.0 2 4.0
{ : 7 13.1 2 26.2 10.0 2 20.0 2.0 2 4.0
) | 8 “12.8 2 25.6 10.0 2 20.0 2.0 2 4.0
” 9 | 123 2 24.7|” 100 2 20.0 2.0 2l 40
. 10 12.3 1 i2.3 10.0 1 10.0 2.0 1 2.0
Consolidation-1{ 1 6.2 4.0 24.6 5.0 4.0 20.0 1.0 4.0 4.0
2 6.2 8.0 49.2 501 . 80  40.0 1.0 8.0 8.0
3 6.2 8.0 49.2 5.0 8.0 40.0 1.0 8.0 8.0
4 6.1 8.0 48.5 5.0 8.0;  40.0 1.0 8.0 8.0
I - H 6.0 4.0 24.0 5.0 4.0 20.0 1.0 4.0 4.0
Consolidation-2| 1 6.2 6.0 36.9)] 5.0 6.0 30.0 1.0 6.0 6.0
2 © 6.2 6.0 36.9] 5.0 6.0 30.0 1.0 6.0 6.0
3 6.2 6.0 37.2 5.0 6.0 30.0 1.0 6.0 6.0
4 6.1 6.0l  36.3 5.0 6.0 30.0 1.0 6.0 6.0
Quilet Tunnel _ _ :
Curtain 1 10.1 Il - 10.1 100 1 10.0 2.0 1 2.0
- 2 10.1 2| - 202 -1¢.0 2 20.0 2.0 2 1.0
13 10.1 2 20.2 10.0 2 20.0 2.0 2 4.0
o 4 - 10.1 2 20.2 10.0 2 20.0 200 .2 4.0
N 10.1 2 20.2 100 2 20.0 2.0 2 4.0
16 10.1 2 20.2 10.0 2 20.0 2.0 2 4.0
E . 10.1 2 20.2 10.0 2 20.0 2.0 2 4.0
8 10.0 2 20.0 10.0 2 20.0 2.0 ? 4.0
N 10.0 2 20.0 10.0 2 20.0 2.0 2l 4.0
R 0 10.0 1 10.0 10.0 1 10.0 2.0 | 2.0
Consolidation-1] | 5.1 3.0 15.3 5.0{ - 390 150] 1.0 3.0 3.0
- 2 5.1 - B.0 30.6 50 6.0 30.0 1.0 6.0 6.0
3 5.1 5.0 30.6 - 50 6.0 3000 1.0 6.0 6.0
4 5.0 6.0 30,0] © 5.0 6.0 30.0 1.0}~ 6.0 - 6.0
S 5 50!~ 3.0 15.0 500 - 3.0 150 1.0 3.0 3.0
Consolidation=2{ 1 8l ~6.0] - 306 5.0 6.0 - 30.0 1.0] " 6.0 6.0
- 2 5.1 6.0, - 30.6 5.0 60 30,0 1.0 60] 6.0
3 5.1 6.0 30.6 50| 6.0 30.0 1.0] 60 6.0
4 5.0 6.0 30.0 5.0 6.0] - 30.0 - 1.0 6.0 6.0
" . Total . - i i - 998.7 - 850.0 E ' 176.0
- Total - - | x1.05=] 1,050.0 ~lx 1,05 =] - 920.0 x 1.05=}{ 18§0.0
Total -~ ' - - x 20ke/m=| 18,000.0 :
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