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Table 11.1-1 Salient Features of Upper Seti Hydropower Project

Item
Reservoir Full Supply Level 4150m
Minimum Operation Level 387.2m
Available Depth 27.8 m
Sedimentation Level 386.2m
Gross Storage Capacity 295.1 x 10° m®
Effective Storage Capacity 167 x 10° m*
Dam Type Concrete Gravity Dam
Elevation of Dam Crest 420.0m
Height of Dam 140.0 m
Length of Dam Crest 170.0m
Volume of Dam 890 x 10° m*
Spillway Design Flood 7,377 m’ls
Type Chute
Elevation of Overflow Crest EL.403 m
Width of Overflow Crest 75m
Energy Dissipator Ski Jump
Type of Gate Radial
Intake Number 1
Type Surface Intake
Headrace Tunnel Number One (1)
Inner Diameter 7.8m
Total Length 927 m
Penstock Type Tunnel
Number One (1)
Inner Diameter 7.8mto3.1m
Total Length 195m
Draft Tunnel Length 86.5m
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Item
Tailrace Tunnel Diameter 82m
Length 373 m
Powerhouse Type Underground
Size 22 m wide x 42 m high x 90 m long
Development Plan Rated Intake Water level 405.0m
Tail Water Level 289.2m
Gross Head 1158 m
Effective Head 1125 m
Maximum Discharge 127.4 m®/s
Number of Unit Two (2)
Install Capacity 127 MW
Peak Time 6 hours
Peak Firm Capacity 85.51 MW
Primary Energy 216.9 GWh
Secondary Energy 267.5 GWh
(including Generation Facility for
Environmental Flow)
Turbine Type Vertical Shaft, Francis Turbine
Number Two (2)
Generator Type Three-phases, Synchronous Generator
Number Two (2)
Rated Output 74,700 kVA per unit
Revolving Speed 300 r/min
Frequency 50 Hz
\oltage 13.2 kV
Power Factor 0.85 lag
Main Transformer Type Indoor Three-phase, Forced oil forced air
Type
Number Two (2)
Capacity 74,700 kKVA
\Voltage Primary 13.2 kV
Secondary 220 kV
Switchyard Type GIS (Gas Insulated Switchyard)
Bus System Single Bus
Number of Lines Connected Two (2) cct Transmission Lines
\oltage 220 kv
Transmission Line Length 39 km
Type of Transmission Tower Steel lattice tower
Number of Circuit Two (2)
\oltage 220 kV
Conductor Type 380 mm? x ACSR (Bison)
Generation Facility Output 1,900 kW
for Environmental Effective Head 9% m
Flow Discharge 2.4 m’s

Transmission Line Voltage

11 kV or 33kV

Turbine Type

Horizontal Type, Francis Turbine

Generator Type

Horizontal Type, Three-phase Synchronous
Generator

Main Transformer

Oil immersed, Capacity: 1,970 kVA

Average Energy

15.0 GWh (included to secondary energy
in Development Scheme))
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Table 11.2.2-1 Salient Features of the Diversion Tunnel

Tunnel #1 #2
Length (m) 712 881
Inlet Elevation (EL.m) 320 325
Outlet Elevation (EL.m) 310 315

#2 b AVTHFEOMITIEAR O ATREVEDME S | M L1 oD & Lghod bR it o RGEE & L
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S armoecad
#1 Diversion Tunnel

e e T T —

mSEEEEsmocT = oo maocE=
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Fig. 11.2.2-1 General Plan and Profile of Diversion Tunnel
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Table 11.2.3-1 Property of each Rock Classification

Classification Shear Strength Internal Friction Angle
1 (kgflcm?) ¢ (degree)
A-B >40 55 ~ 65
CH 40 ~ 20 40 ~ 55
CM 20~10 30,465
CL <10 15~ 38

F72. A=V U T TOHKRBER N OEONT- X DEBEEBON A o~ v Ik
AT ZEA ROV TIEHIEE 2 559 50 m 11T F TiX 10 Lu BLE & 72 U A ER#6 I EL.280 m
WIZBWT 10 Lu A FOEEE KM 72> TWnWD 2 D, X AHEIEEIX EL280m & L7,

& NG O - IS IR S IR 1Tk <
Tho, HEMWIZ i%%ﬁ<if%&%mﬁﬁaﬂ“ﬁb FEAREL OFE 78 EL.280 THEAS
30m &7 %, BRAEHIOBIRIZ, A8V TiE 30 m O RS (EL.280 m) LV 7
ANy MIETMHEZEZTL1:05 (547) ARLE L, ¥ L KimiER EL.420 TiX 170 m OEETH

REMKRT LD L LT,

. ERTEF T 140 m & SRk 2o A HUE

ERE OIEHIZARIE Fig. 11.2.3-1 (2R TH 5,
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Fig 11.2.3-1 Shape of Dam Excavation

(2) & L REkE R DOYE
DOOREO )IEFERSERFES ) (L, BRSO E S I3%ko 2 > OoXonTin
MROEEETHZ L EEINTWD,

Hy = A AN+ hy + he + hy + hy

H, = %MK NAL+ hy + hy + by

Hy @ B EHAROL AN F RER KN D56 D KAL

Hy @ BRFHRALAS B FHIORNL DG DKL

hy @ JEUZ K DIEIROKE NS D S

he : HIERIZ X D PARDKIE NS DiF &

ha : KD —FZ2H L TWAEADORKE (=05m)

hi @ BEEAREEIC L DMEME (2227 ) — X L0854, 0m)

ZZIZ, hy, hdINUz L FEH &5,
hw =0.00077 x V x F*® (S.M.BIEIZ 3513 % Wilsond il B 3X)
Voo EREHEGE (10 A o EER) =30 mis
(—RI23072n L 20mis & & D 2 EMBVIN RS KZBNTIE30mis &5 5,)

F o &R EEE= 6,000 m (& 2 L)
hw = 0.00077 x 30 x 6,0000.5
=1.789 m
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=1.80m
he= 12X Ky Xt/nX (gXHo)¥ » + « (it 1E—oD=R)
Kn @ B R KN IC 3 1T 5 % e EE=0.15
v HUEEE =10s QB ET D ENZN)
g : EHIEE =9.8 m/s?
Ho @ W IRE KN RE O Ik th D K% = 415.00 - 280.00 = 135.00 m
he = 1/2 x 0.15 x 1.0/ x (9.8 x 135.00)"2
=0.868
=0.90 m

— 7 88 10 EITR W T B AV BBRGEHR R AU, WKWK AL EL415 m & 72 5,
FRFHIKALIZ DWW TR, KT AR AR A K 38 W TR A BN K 2 2EH 0=
BEWIIZ T2 E D NEA DELE S BV | GRENIKAL & B R OO ZE NI Z 5
L., EL416mM & LT,

PLEizky,

H1=415+180+0.885+05+0=4182m
H,=416+1.80+05+0=4183m

T DICPKREDORER O & & B 8 L IR KA R (X EL.420m & L7,
(3) HAWrHETAR DIRTE
X LIARWE IR O TEILE LOLREMEDOFEMHFTHHUTEBE L TR EIT- T,
1) WENZK L CTHEAMZEEN 40 ETHDHZ &,
2) AN L TEIBF R U LIRICA> TS Z &,
3) SNEICANCH L THFAXFF LT TH Y, SliEREZETRVI &,
ZDOFAMILL T DB TH D,
R R &R EHSE Table 11.2.3-2 (IZR- 4580 TH 5,

SREAMKISY - BRAIERNSHE
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Table 11.2.3-2 Cases for Stability Analysis

Study Conditions

Issue

Earthquake when the
water level is at FSL

When a design flood
occurs

Before impounding

When the water level is at FSL, an earthquake load corresponding to the
design earthquake acts from upstream to downstream.

A design flood happens and causes spillage. The load by earthquake is not -

considered in this case.

Half of the load exerted by the design earthquake acts from downstream to .
upstream before impounding.

Z OMFEMA T TEE T NS EIT Table 11.2.3-3 1R TI@Y Th %,

Table 11.2.3-3 Load to be considered for Analysis under each Case

Study Conditions
Item Earthquake when the When a design flood Before impounding
water level is at FSL occurs
Self Weight O O O
Earthquake Load O O
Static Water Pressure @) O
Dynamic Water O
Pressure
Load by sedimentation O O
Uplift O @)

VA YN[ 2 INES

TNORYLIERM A 7o T WraT RO 5 B WrikEA i/ & 72

LR E Uiz, £7, REREORFISRIIT Table 11.2.3-4 D@D Th 5,

SREAMKISY - BRAIERNSHE
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Table 11.2.3-4  Input for Stability Analysis
Conditions Design Value Remarks
Dam crest elevation EL 420.00 m
Top of non-flow part elevation EL 420.00 m
Spillway crest elevation EL 403.00 m
Dam foundation elevation EL 280.00 m
Width of dam crest 5.000 m
Design flood level EL 416.00 m
FSL EL 415.00 m
Sedimentation level EL 386.20 m
Design flood EL 330.20 m
Dwmﬁxgrwm” HWL EL 310.00 m
LWL EL 280.00 m
Design seismic coefficient Kn=0.15
Wind wave height hy,=0.60 m
Earthquake wave height he=0.90 m
Foundation rock 1=2,943KN/m?(30.0kgf/cm?)
Cp class P
property ¢ =45
Specific density of concrete W= 22.6 kN (2.30tf/m®)
Specific density of water W,,= 9.8 kN (1.00tf/m?)
Specific density = 8.8 kN (0.90tf/m®) In water
Sedimentation Pressure C.=05
coefficient
FEARWTE IR O E 7 1 2T T O@Y Th 5,
1) RERAICER B LRERMEDRE LW E S D DKM EREHAKALIZH U | BREVEEF Y O

HENFEAE] OBAICOWT, FiREEZHHE & L, T()mﬁ@ﬁ@ﬂ’i’ R L., EL.280 ~

EL.420 m fH] AR O /K FERTE (EL) (2B W TEREIS T (0) & AVBTEEER 22423 (n) &2 54

E L BRES D35 5E L 72 D56 (0<0) &AWL 2R N4 2B 2 556

%Eﬁﬁﬂl‘—a— 5 o

2) 1)T 0<0 B\ \E n<d & 7R BEAITANTIE EFREIZ T 4 Ly & T T, 050 70

n>4 ORMAN - TWEEZRES D, HL, LD~ 4 Ly FOARLO AR O

TIE, AN L1 DL RIS 7 0 by REUHEIZE LVSER R4 T,

INTEBE L RITT Z L1822 DT —xl

~LIRBEMTIZMZ 6N TNDD, 110 ZRA LT 5,

3) o>0 o n>4 O AT WD > b, WriEfEN &/ & 72 B Wik % DL T s W

&j—éo

LiRIZE Y, BitmzfhE s L72h

BlZONWT, FHREOAE ZEEICKRTE

:EﬁﬁAwmﬁfi74v/%ﬁmilos
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LHRFHE R4 Table 11.2.3-5 (23, £72, Eid 2)B X 3)DO 5272 3 Wrik kX
Table 11.23-6 D X H 27> 7=,

— RN D L O IZFHEHERNLS X LA@IZBWTEHD ZEIENKRE WA, i
LHOREOARE LD, £ 2 CEARIC 1:01 OAR AT, HIIZ LD RENE—
AL RO EWV B ZANCTES LD D X5 ik ES 2, BE, Bl 1) ~ )Mt a1T -
77o TOFER % Table 11.2.3-7 B L O Table 11.2.3-8 (2779, T 5 & LLik U=k 8. FERR
oWrmEZRIL, Timmak 1:0.85, Fimmakd 1:.0.1 & L, EjEmic EL.320 m XV 1:0.6

D7 4Ly NegidoWmme L,

BT D2 E R OF A E A Appendix (2757,

Table 11.2.3-5 Relation between Downstream inclination and Analysis Result 1

Elevation A B C D E F

(2:0.75) (2:0.80) (1:0.85) (1:0.90) (1:0.95) (1:1.0)

EL.400 m 6.5 10.4 13.7 16.4 18.7 20.7
(13.24) (13.9) (14.61) (15.27) (15.91) (16.53)

EL.380 m -9.0 0.8 9.0 16.0 21.9 27.0
(6.60) (6.95) (7.29) (7.62) (7.95) (8.27)

EL.360 m -26.0 -9.9 3.5 14.8 24.5 32.7
(4.45) (4.69) (4.92) (5.15) (5.38) (5.60)

EL.340 m -45.9 -23.2 -4.3 11.7 25.3 37.0
(4.65) (4.91) (5.16) (5.40) (5.64) (5.87)

EL.320 m -67.5 -37.9 -13.3 7.4 25.1 40.3
(3.80) (4.01) (4.22) (4.42) (4.61) (4.81)

EL.300 m -97.2 -60.8 -30.4 -4.8 17.0 35.8
(3.21) (3.39) (3.56) (3.73 (3.90) (4.06)

EL.280 m -135.5 -92.3 -56.3 -25.9 -0.2 220
(2.82) (2.97) (3.13) (3.27) (3.42) (3.56)

*Values in () indicate the safety factors for the shearing stress.
v N.W.L415.0
T _¥386.2
> v 3100
v280.0
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Table 11.2.3-6 Comparative Study of Stable Dam Profile with Vertical Upstream Surface

Item

Case 1

Case 2

Case 3

Case 4

Section shape

¥v280.0

v280.0

v280.0

Shearing stress T 300 tf/m? 300 tf/m? 300 tf/m? 300 tf/m?
Inner Friction Coefficient 1.000 1.000 1.000 1.000
fo
;thesstgeam end vertical . 61.98 tf/m? 69,51 tf/m? 57,50 tf/m? 85,59 tf/m?
u
gfe":sns”eam end ‘f”" 218.17 tf/m? 209.04 tf/m? 202.30 tf/m? 148.12 tf/m?
d
Sst?feztsy factor for Shearr':‘g 4.08 407 403 410
Width of dam base B 152.00 m 152.00 m 152.00 m 168.00 m
Area of section A 9,955.6 m? 9,334.7 m? 9,353.89 m? 11,770.4 m?

=MLy C

BHUN ) LA\ LB-NE
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Table 11.2.3-7 Relation between Downstream inclination and Analysis Result 2

EL. A B c D
(1:0.75) (1:0.80) (1:0.85) (1:0.90)
EL.400 10.3 13.3 15.9 18.0
(4.64) (15.30) (15.94) (16.56)
380 5.3 12.5 18.7 24.0
(7.35) (6.32) (8.01) (8.32)
360 1.2 12.7 225 308
(5.00) (5.22) (5.45) (5.66)
340 4.4 11.6 253 37.0
(5.24) (5.48) (5.72) (5.95)
320 -10.9 9.8 27.4 425
(4.30) (4.50) (4.69) (4.88)
300 -25.3 0.2 21.9 40.4
(3.65) (3.82) (3.98) (4.14)
280 -48.0 -18.0 75 29.4
(3.21) (3.36) (3.51) (3.65)

*Values in () indicate the safety factors for the shearing stress.

v420.0

7 310.0

v280.0
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Table 11.2.3-8 Comparative Study of Stable Dam Profile with Vertical Upstream Surface (Inclined upstream surface)

Item

Case 1

Case 2

Case 3

Case 4

Section shape

v280.0

Shearing stress T 300 tf/m? 300 tf/m? 300 tf/m? 300 tf/m?
Inner Friction Coefficient 1.000 1.000 1.000 1.000
fo
;thjstgeam end Ver“(fa' 59.34 tf/m’ 55.30 tf/m’ 57.52 tf/m’ 66.72 tf/m’
u
gfe":sns”eam end ‘f”" 228.60 tf/m? 221.47 tfIm? 212.43 tf/m? 109.40 tf/m?
d
Sst?feztsy factor for Shearr':‘g 411 4.06 4.03 4.08
Width of dam base B 151.00 m 150.00 m 151.00 m 155.00 m
Area of section A 9,626.7 m? 9,315.6 m? 9,594.7 m? 10,038.9 m?

=MLy C
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(4) H:AEOEE

%7$_rbt UR &AﬁﬁﬁwﬁTmui PR CHER T S IEIFHE L, AAW
WZBW TR HEEN DI O TIEERICI 22> TR 2 IZ 7425 X 5 e fifik 2R L,
ﬁmme%TKMﬂxﬁﬁé@iﬁﬁw@ﬂﬁﬁiwmmmm I 200 m LL_EEEN
THiR E 7o TS, HUTF KNSR WER & L CTid, ARICBANRZNZ &, BUNLO

T AKDHAE NN ERZRTF 55,

Z 2T, RO IEMEEL T Z SRR O EL.283 m, I EL.345 m, X A RGO
EL.420m @ 3 DOEEEIZB W TAEA I 7T b b pvZi&iT, F NI D ERE
THIZH—=T 777 N&iT9 2 & L& Lf:o 7ok, RO T IAKRASAARIUZEE A~ & A
KIlZBITH 7T 0 M b VITRRIZIHB OB E L, VA7 T T MbRTHiLDIEK
MombEEX5, I—FT 770k i77r7 MR RARIZBWNT3ImME YT T2, &
M5, B—7T2 2777 hOFHIX Fig. 11.2.3-2 IZ-7# Y Th 5.

. Crest langth 170.00 -
1500 2250 4750 3000 __ 47,50 22,50 15.0Q

12.50 12.50 12.50 15.00 12.50 12.50 12.50
500 500 750 150 S00 S00

125.00 | ¢

\ I o 0 I e i K - N I kL '.'J

- waznoeg - e Yoo
i : S
w 402,50 (R YAN2E0. waggsg
Assumed_rock Surfoce EA :Pél_ w8050
- + Intake

Original_ground surface %\

Construction jint

85,00 165.14

Grp unnel i
TN L bdpa )
Elevalor shoft i )
~ 65.00 n o 75,00
TR,

FST-HEENR A= 45,243 m
N-FLISOLER L= 30,162 m (3.0mts ¥ X2H)

Fig. 11.2.3-2  Zone for Curtain Grouting

T, AR BWTiEary ) F—va 7oy ha2ERL, HEECL 20
D Il \_JZZ)ﬂﬁLLI@Z(i@*‘@ODEE’&.éO
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11.2.4 Kot
(1) ;ﬂn‘l‘?'iﬁz

BB 1L, B EHKATEL.416.00 IZ BV TH 6 =05 5 L7 2 3tk 8 7,377 mls
AEBICHECEAHEELZAET A L IR 5,

(2) BoAKMH:S— FOMEORKFT

AU TIE 7,377 m¥sh DIt R A LT T ST HMIEE AT D MEN D 5 7250 MR

— M HEbLKREL 2D, F'— MIRICOW T I VT AT~ bdWniEr—TF —47—
AR TIEDH 228, AHUTIEES BOMIZBRSNA XL THY, m—=F—F— &
L7256 A ARTEICE T MM SG 2 & L7200 (1123108 LI EA L B DR FHIIE -
Ta . A AOERBHEAKRE S RLAREEREmNZ L, o, BRCR = VETIES
U ZXARET, vV YT A BENETCK-NEOT VTNV — FOBHEERH
V. FIE IR OBORBR LA L THEY . 2 UABLIEWVWED, FUVTAF— N
BHTHZEE LT,

T2 TR R AR CRR BRI B 7,377 mYs A AT T 5 72 O & Helrk+ 5
OISR E R A S — FEBRB IO T a7 ) — FEBICES L THEE RO
SWTHRE L, MERFICHZY, X207 ay 780 F—LOlE - mEDAT %
HOBRG, UTOFREEEZRE L,

1) 1MY7Z0 OMEDOES LiEL TE D20 F CERE LT 5,
2) RIER 170m OFTINELME LT 5,
3) MEFMITHR bENTIIE LT D,

MRETFIRIZLL T OEY Th 5,

1) HRENLKEE 737TMYsZ il F S ¥ 5O ER Y — FORX S LMBE2RE LT,
BB, T T bDOES EEOENR DR 1IN — A& LT,

2) fiH &N/ — hOBBIZE SN CH — hEE, ¥ — MEEIIX L TET NLE % i
RCEXD-HEEZIICHES ¥ 2 EAR=AE PO 27 U — FOEERyE a7
U— N KOS O E WO B TR Sz, 7ok, HIEAIER D & PERD R i
A AR RERICELE L7278, BOKMPISIEE e EAR L LT,

3) 1)DORESHRZ Table 11.2.4-1 (2, 2)DRRETHE R4 Table 11.2.4-2 (2R, T4 &0,k
K7 — hOMEIT 6 & LTz,
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Table 11.2.4-1 Gate size Ezaminations for Design Flood

Design Flood Level 416 EL.m
Dam Base Elevation 280 EL.m
Design Flood Discharge 7377 m3/sec  Gate unit 3P4
Gate Basic data Structure Size I
Pear Abut Effective
Unit| Height|Width| Design Head| Crest Height| bischarge co| Const Reavested lpear No| Lifgst}] shirinkage | hirinkage | Crest |Dbischarge Judge
Co. Co. Lenath
n H B Hd P Cd a Q/B B N L Kp Ka L' Q
3/ 16.0] 17.0 16.5 119.5| 2.194141| 0.59068| 147.059| 50.164 2 51 49.68| 7305.9] NG
3/ 16.0 ] 175 16.5 119.5| 2.194141| 0.59068| 147.059| 50.164 2| 525 51.18| 7526.5| OK
3]/ 16.5] 16.0 17 119| 2.19394| 0.59036| 153.779| 47.971 2 48 46.64| 7172.3| NG
3] 16.5] 16.5 17 119| 2.19394| 0.59036| 153.779| 47.971 2| 495 48.14| 7402.9| OK || ©
3/ 17.0] 155 17.5 118.5| 2.193738| 0.59004| 160.599| 45.934 2| 46.5 45.1] 7243| NG
3[ 17.0 | 16.0 17.5 118.5] 2.193738| 0.59004| 160.599| 45.934; 2 48 46.6]| 7483.9] OK
4] 14.0 ] 155 14.5 121.5] 2.194929| 0.59193| 121.192| 60.871 3 62 60.55| 7338.1] NG
4| 14.0 ] 16.0 14.5 121.5| 2.194929| 0.59193| 121.192| 60.871] 3 64 62.55| 7580.5| OK
4] 145 145 15 121| 2.194734| 0.59162| 127.503| 57.858 3 58 56.5| 7203.9| NG
4| 145 | 15.0 15 121| 2.194734| 0.59162| 127.503| 57.858 3 60 58.5| 7458.9| OK | ©
4] 15.0 | 14.0 15.5 120.5| 2.194538| 0.59131| 133.919| 55.086 3 56 54.45| 7291.9| NG
4| 15.0 | 14.5 15.5 120.5| 2.194538| 0.59131| 133.919| 55.086 3 58 0.01 0.02 56.45| 7559.7| OK
5[ 13.0 | 135 13.5 122.5| 2.195313| 0.59254| 108.892| 67.746 4| 675 ’ : 65.88| 7173.8| NG
5[ 13.0 | 14.0 13.5 122.5| 2.195313| 0.59254| 108.892| 67.746 4 70 68.38| 7446.1| OK
5[ 13.5] 13.0 14 122| 2.195122| 0.59223| 114.988| 64.155 4 65 63.32] 7281| NG
5/ 13.5] 135 14 122| 2.195122| 0.59223| 114.988| 64.155 4| 675 65.82| 7568.5| OK || ©
5/ 14.0] 125 14.5 121.5| 2.194929| 0.59193| 121.192| 60.871] 4| 625 60.76| 7363.6| NG
5/ 14.0 | 13.0 14.5 121.5] 2.194929| 0.59193| 121.192| 60.871 4 65 63.26| 7666.6/ OK
6] 12.0 | 125 12.5 123.5| 2.195692| 0.59314| 97.0368| 76.023| 5 75 73.25| 7107.9] NG
6] 12.0 | 13.0 12.5 123.5| 2.195692| 0.59314| 97.0368| 76.023| 5 78 76.25| 7399.1| OK
6] 12.5] 12.0 13 123| 2.195503| 0.59284| 102.908| 71.685 5 72 70.18| 7222.1| NG
6] 12.5] 125 13 123| 2.195503| 0.59284| 102.908| 71.685 5 75 73.18| 7530.8| OK || ©
6/ 13.0] 115 13.5 122.5| 2.195313| 0.59254| 108.892| 67.746 5 69 67.11| 7307.8] NG
6] 13.0 | 12.0 13.5 122.5| 2.195313| 0.59254| 108.892| 67.746] 5 72 70.11| 7634.4| OK

Table 11.2.4-2 Comparative Study Result

Item Unit 3 Gates | 4 Gates | 5 Gates | 6 Gates

Gate Height m 16.50 14.50 13.50 12.50
Gate Width m 16.50 15.00 13.50 12.50
Design Flood Level EL.m 416.00| 416.00| 416.00| 416.00
Crest Top Level EL.m 399.00| 401.00| 402.00| 403.00
Width of Spillway m 49.50 60.00 67.50 75.00
Overflow Depth m 17.00 15.00 14.00 13.00
Spilled Discharge m/s 7,403 7,459 7,568 7,531
Gate Design Head H m 16.00 14.00 13.00 12.00
Pear Width HIx0.267 m 4.30 3.70 3.50 3.20
Pear Concrete Vol. m® 10,238 9,417 9,768 9,564
Pear Reinforce-bar weight t 1,024 942 977 956
Decreased Concrete m® -14,090 | -13,353| -13,414| -13,083
Concrete Volume Balance m® -3,852 -3,937 -3,645 -3,520
Gate Weight Gate Body t 132 97.3 76.6 62.1
Others t 17.2 12.7 10 8.1
B t 149.2 110 86.6 70.2
Total t 447.6 440 433 421.2

Cost Comparative
Item Unit Cost Unit

Concrete 120.10| 1,000US$/m* -463 -473 -438 -423

Reinforcing bar 943.10| 1,000US$/t 966 888 921 902

Gate| 6,500.00] 1,000US$/t 2,909 2,860 2,815 2,738

Total| 1,000US$ 3,412 3,275 3,298 3,217

Estimation ©

SREAMKISY - BRAIERNSHE
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Fig. 11.2.4-1 Spillway Crest Profile
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(4) ET7 DOLEHR
K LDLERR EFRIZ, BRBTHIZ BT, KRS 2 R EHIK RS IR KR s X
OZERERFIZ OV TITVY, IROFMFET R SEDL D & LTz,
1) Ao LiE, SES OGRS 2 LRI L,
2) RIR. RO X ORBHERIC OV THEAMNICH L TZETHD Z L,
3) RN DISHENFRICNEZ BN &,

METNZE 1T Appendix [ 2R Y TE 7 OIENBEEEBICRNEZEL7-5m & L=
A EROSE 22T T L 2R LIZOT, E7OEIE5m & L7,

(5) BEE O W LR
BRGEHER OWr i IR VL, IR O Wi IR S 2 B £ 2 THERIRE LT\ 5 2 L1272 578,
@QTHLNTST — M, () TIRE LICEIREOIZR, @) TRE L7ZET ORI (fif )
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Fig. 11.2.5-1 An Example of Sediment Flushing Gate in Japan
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Table 11.2.5-1 Specification of the Gate in the Sediment Flushing Gate

Item Upstream gate Downstream gate

Type Steel slide gate Steel radial gate

Size Width 5.000m Width 5.000m
Height 5.500m Height 5.100m
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Fig. 11.2.5-2 Discharge Capacity of Sediment Flushing Gates
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