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Flow
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(critical cavitation index)& “ERATE,
A2 E2 Y E(eroded concrete) THA 2] A% Ao <3tA < 0.5mm
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VAPOR CAVITIES
——r —TE— 4 DAMAGES —— —

OFFSET INTO FLOW

—— e ——

ABRUPT CURVATURE - ABRUPT SLOPE

e ——

GROOVE

PROTRUDING JOINT

a9 13 5§ B EFHAN T & g 7

314 9% ¥ %F(Vortex Cavitation)

YutH oz JWog FAH FTHANAME oA FH(secondary flow)7F EAH 1,
I A3 94F(vortex)7F A 20 tH(Schlichting, 1979). ol¢t #& ZA 9 A& el
dale vtz o4z A H(spillway crest)oll A B 4 gt} o]gl o] 4A
H 9dF= M= gelchute)y 8 dele] ¥ 442 (discharge channel) & %
st stFE desHcd, ol 5§9 F&5& e FUkEA "o ol 2 &
a&e AMRE stRY FHAAM {5 TN, 4R FAFAA 4
A FEALE TAATIE Ul fn. ol & 9 F
2 A I8 ¥5 983, 3% F9q7 F2E
E¥ ZAeA HAEA HE FEREC &4 A3A "ot o9 e AL
HY o4 Z(tunnel spillway)el @R (elbow) ZTHANA, L3 /42 52
(chute spillway)®] vl & FZE(flip bucket)ojA] ABAHo=z B 4= gt} o

F b Aol S e el wAHm, FIHoLE FFo FFH @
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33 %13 713 (Damage Potential)

ol AME AAY TEAA 4B A FEe FEol HUE A
o FFol MATT HH EF Wast wARE AL ohiEe AE AW
W ool webd B9 2o me $59 WA
4o g% BY 4e £2% Bavt Avh 2P APLYAAE TEAL o
3 7z Fazt B4 A ol d@ APE ANsEd FEANH A

22 Agd v Qo B FAAL he A (©)F 2ol el

D = (Z'—l)(\\,’RY (6)

3714 D : I3 FAHY

Po— DPv

Vg @ 2%9 A&7 #HE reference velocity ( V, =
00i/2

)

Ag Ao o3tH D7 10002t #H& A$ AF2 H2olu FE(chute)ol A
TEo) o Aol WMASA ekt Aoz A v olgt 2 A& FAH

g olgetx ool d# FFS A 2o we ATk a7A,
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tH 15m/s ©ldle] &2 reference velocityol] A &=
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A&l Wt
7 BFol WA &
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4.1 FA9 R AE(Misalignment of Conduits)

=} 97 E(high head chute), 52 EHEA FA¢]
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F 2 HASHA okrlHe 3% Fdl+ Brown (1963)°

!

44 A2 A Q- (Spillway Crest)
ooz AFR gigt A o/ FF TN g3 FxE9 FIE

=2} ¢tk (Jansen, 1988; U.S. Bureau of Reclamation, 1987). € 7% o2 A

flo

P (ogee crest)F e YAHFL 3859 F&£S TN 4E S A e o
glo] gt ¥ 159 o] AA 4 F(designed head)E Ho, Al +F(actual
head)E Hedt & wl A<l ogee Feho HHFolAM dH2 He=H. 2 7

+ t71go] =&t

NS
B 23
¥

pe 1 o

a9 15 o452 AAR A8 e

47 4% HEg 44 5 Hot o 2 29ds o452 gards 23K

subatmospheric pressure)o] ZH-&38tAl "ok X F7RA e A AFHAA UERS

Bzt AASE Het 2A4F Hoel ¥ H/Hot 1338 dojde drdns 2
otk ol TR Yyt WA Uk BAROIAL geel WEH: FEAY

3 #AHo] 7] ool 3] A<t FIwyelrt FAA AT Ao gt
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¥ olsh g

tlo

TEEL I AFE F&tr] A BHFAAN Hd L
(maximum subatmospheric pressure)2 -6 m ©o]sto]ojof e o] A¢HE
3 thH{(Jansen, 198%).

L3 Aol E AR FHRE HAAE "= AME FHE 889 PR
ol el FERHEE AHAEFNMe Hd E<d(maximum subatmospheric
pressure)°] F71¢Y & 70% olAto]l HEEF AHASAor F}H(US. Bureau of

Reclamation, 1987).

B
Aets zdstAl =i o A% FEELe] AEHA "o olgk e TN
o] 71x3ld FHE FAH4HEQAd AHA¥ FF(linear cavities)ol Bl & Tk
(angular momentum)®] potential W&ol 8ol F7lol] HlmA HigHo] =z,
a2y e F77 Wi AAA HAE 5L AT Fodd

=2 YEol BAste AFAQL HAAE HY AFEY w2y FRE(flip
bucket)e] L eti(elbow)ol] | F3lE= B FWH(concave curvature)o B F R
ot o] F¢ UM JFOR JFHE HE FXF HAWY Foz HIE
Hug 3% 437 24T A 7FRE HAE A TE 99 "

£33 n4x HY A42Y FE BA E(misalignment), B W Eo] w3

Al Z A E(calcite deposits), & B F YW (irregularities) 5& % IHE 7}

pr

A3 % Qo



46 BWHEH #iEY(Stilling Basins)

W% T(stilling basin) ¥ZolMe AdtHo] vj$ & 380 wAgstoz A
TEAYOl AT & Y3, 2 A FREC AT &AL v A 2R A
AMze 23A G ZAE FREAA HAHe Fa dde FYE
(hydrodynamic pressure)® W % (fluctuation)® 3 2](ablation)dl] 2§ Aot}

&

2 olfE AT AN WS BHstE o9 2L 1% 58T ¥

o

FE L7 dEelt Axre e FAHA FREE AXH PAFER FU=HE
a&e &7 AEF(turbulent jet)7t FAMZE &b ZA T o] StPR(H SHF)
o] 4F2e WEo] T4 (hydraulic jump)E E8] dojtA fAct o of Ag
o 77t FAHBE ole TF INE AZIE gL o

a2y ol¥un M FAFdE FEF It Yk AL otk FAF

of A3 £ e A TE s WE 1oj(baffle piers)tt A{sills)TH

47 #E-9 42 3 E(Sluice-Spillway Flow)
ZAYE FEHHANA o5z BE ZAd WFE FZE(outlet works)E
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