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1. Uncertainty estimates of peak flow prediction equations

2. Uncertainty estimates of breach width and failure times prediction equation
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AT 1 Front View of Dam Showing Formation of Breach.
IINNIANYIVDY Fread (1981,1984) FalawmunmnuduiusyeninIslvageanuaziia)
NsARlAgETaATLIMUTENINNS IMEgIEAINNTUANYRABULAAINANNTST 1

Qp=3.1ba [C/(ts + C/H40.5) (1)
Where

Qp = the peak breach outflow in cfs,

bay = the average breach width in feet,

t = the breach formation time in hours,

Hg = the height of the dam in feet, and

C =23.4 Sa/bav in which S, is the reservoir surface area (acres)
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_0.336(2+0. 539125 4 104,0. 092
Hinax = (X+3. 708 221 Ly %! 2)
Where Hmax = Maximum water level

X = non-dimensional distance of any location to the gate
Z = side slope of the dam
Lr = non-dimensional length of the reservoir

Vr = non-dimensional volume of the reservoir

0. 196(Z+2. 28)0%°
Qp - (X+2. 479 346 Ly ©%> 7 3

Where Qp = Maximum peak discharge
X = non-dimensional distance of any location to the gate
Z = side slope of the dam
Lr = non-dimensional length of the reservoir

Vr = non-dimensional volume of the reservoir
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Table 1 Uncertainty estimates of peak flow prediction equations.*

MNumber of Case Studies Mqar} VWidth of
Before After Predicion  Uncertainty Prediction interval
) autlier outlier Ermror, & Band, =15, aruupd a hypothetical
Equation exclusion  exclusion  (log cycles)  {logcycles)  predicted value of 1.0
PEAK FLOW EQUATIONS (continued)
Singh and Snomrason (1984)
_ 4 188
QP _134(}15) 3B 28 +0.19 +0.46 023—189
—1 77 0.47
Q, =1.776(5) 35 +0.17 £0.90 0.08—5.4
MacDonald and Langridge-Monopalis {1984)
— SACTT . 0412 =T +0.13 +0.70 015—37
Q.v =1.154(F y h.ﬂ )
Q, =385, -h,)"™" enveiope equation | 37 % +0.64 £0.70 0.05—1.1
Costa (1983) )
QP =1.122(5) i envelope equation 25 3 HILEA ELE g—E1
Q, =0.981(S -h)"* 3 30 +0.05 072 0.47—47
xp o
Q, =2.634(5 - h,)™* envelope equation | 31 30 +0.64 +0.72 0.04—122
Ewans (1956)
Q. =0 '?‘](II,’ :}‘3.53 39 39 +0.29 +0.93 0.06—44
=p -1 w
Froehlich (1995a
_ : 0265, 124 32 H -0.04 +0.32 053—23
0, =0.607(F,"*n,*)
Walder and &'Connor {1997)
(O, estimated using method based on relative 2 21 +0.13 *0.63 016 —38
Mp
erodibility of dam and size of reservoir
Kirkpatrick (1977
e
_,..O_,p =1268(.3‘!.ﬁ +U.3)J 3B 34 -0.14 +0.69 028 —6.8
SCS (1981)
=p c W
Hagen {1982)
-0 . 05 3 30 +(.4% H.75 007 —21
QP =054(5 -hd)
BReclamation (1982}
QP - 19 l(h.ﬁ. )].33 envelope equation 33 32 +0.19 +0.50 020—21

Where

B = average breach width, meters

Cp = offset factor in the Von Thun and Gillette breach width equation, varies

from 6.1 m to 54.9 m as a function of reservoir storage

N,
hg

failure, meters

height of breach, m

height of dam, m wh = depth of water above breach invert at time of

Ko = overtopping multiplier for Froehlich breach width equation, 1.4 for

overtopping, 1.0 for piping

Q, = peak breach outflow, m*/s

S = reservoir storage, m’

ft = failure time, hours

Ve, = volume of embankment material eroded, m?

Vi = volume of water stored above breach invert at time of failure, m
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Table 2. Uncertainty estimates of breach width and failure times prediction equation.™

Mumber of Case Studies Me_ar] Width of
Before After Prediction  Uncertainty Prediction interval
outlier autlier Errar, & Band, =15,  around a hypothetical
Equation exclusion  exclusion  (logcycles)  {log cycles)  predicted value of 1.0
BREACH WIDTH EQUATIONS
a0 0 0.09 0.43 045 —33
= - 0. ). 45— 3.
B =3(h,)
MacDonald and Langridge-Monopaolis (1984)
v, =0.0261(F, -1 )" earthfill
s 60 58 -0.01 +0.82 015 —63
s 4 - .85
v, =0.00348(F, -h,)
nan-earthfil (e.g., rockfil)
Von Thun and Gillette (19900
B =2.5h, +C, 78 70 +0.09 +0.35 037 —138
where C; I8 a function of reservoir size
Eroehlich (19955)
7 2 - 032; 0.19
B =0.1803KF, h, 77 75 +0.01 +0.39 040 —24
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MacDenald and Langridge-Monopaolis {1984)
t, = 001 ?Q(VW }'1:*'54 37 32 -0.21 )83 0.24—11
Von Thun and Gillette {1990)
t, =0.013(h,) gty mracibie 3% 3 064 £0.95 0.49 — 40.
1, =00200k ) +025 erosion resistant
Von Thun and Gillette (1990
t =B/(4h,) highly erodibie 3% 35 038 0.34 0.35—17.
t, =B /(4h, +61) erosion resistant
Eroehlich {19950
153 5 .8 4 -
If =U_00254(H3C33 h; 34 33 0.22 +0.64 0.38 7.3
USER (1938}
t, = 0011(3) 40 3 -0.40 .02 0.24 —27.
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Kangkrajan reservoir remaining volume
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Discharge over the dam crest
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Total
Failures Period Rate
Area Reference Dam-
(dams) (years) | (dam/ years)
Years
United Gruner (1976) 33 1764 40 5x10™
State
Babb and Mermal (1968) 12 3100 14 3x10™
USCOLD (1975) 74 4914 23 7x10™
World Mark and Stuart-Alexander 125 7500 40 ax10™
(1977)
Middlebrooks (1953) 9 7833 6 2x10™
Japan Takase (1967) 1046 2x10° 15 4x107
Spain Gruner (1967) 150 1620 145 6x10™
anutnandulunisivaage 4x10™

1’7i3.|’1 : Baecher et al. (1980)

76




Gulliver and Arndt (1991) leingin231 National Research Council lavinn1553us1un15iius
yoatdoudszianeingg Tugaed aa. 1900 fada.a. 1975 Induunmuanmguesnsidangn 3
Usgnns Ao tidudududeu nandeuivessiusinideu nisluaduriiudadouwazgiuan &
nansluguil 4.5.1-1 Frantuinsivivesdeunutninanidudmdeunasnisivadus

= = N
bUBUNIBFIUIINLVDU

CONCRETE (world wide 1900-1975 for dams in excess of 15 m)
DAMS I |
OVERTOPPING | 29
FOUNDATION |53
seepace |0
OTHER 18
FILL DAMS
OVERTOPPING : |35
FOUNDATION 21
SEEPAGE
OTHER
ALL TYPES
OVERTOPPING |34
FOUNDATION 30

SEEPAGE 28
OTHER
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17'im : Gulliver and Arndt, 1991
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M19199 4.5.1-2 Ipganvguaniinannisiunlnaduiiuduau (Overtopping) wagn1s5@uniely

datau (Piping) 3ndeyaranuanuindeuinnisidily 5 Yusnvesnisldnuanluiovay 50

Youamuakazdndagayr 19 1Wun1sRTRIUTWINANENSIRINNITAVLN sananslun1snen 9.5.1-3
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M13197 4.5.1-2 Yeyaanuasingg ihliAansivaveatsuaulul a.m. 1850 fia a.A. 1950

CAUSE SOURCE MECHANISM % OF TOTAL
OVERTOPPING FLOOD 30%
PIPING/INTERNAL EROSION OF
25%
EMBANKMENT OR FOUNDATION SEEPAGE, PIPING
CONDUIT LEAKAGE AND 13%
DAMAGE/FAILURE OF UPSTREAM INTERNAL EROSION .
MEMBRANE/SLOPE PAVING o
EMBANKMENT INSTABILITY SLIDES VARIES 15%
MISCELLANEOUS VARIES 12%
17 : DAM SAFETY GUIDELINES (October 2007)
51971 4.5.1-3 Fanauazavslumsitiveadounevdsnisldnu
NUMBER OF YEARS CAUSE OF FAILURE (%) TOTAL
AFTER COMPLETION | OVERTOPPING | CONDUIT LEAKAGE | SEEPAGE | SLIDES %
0-1 9 23 16 29 19%
1-5 17 50 34 24 31%
5-10 9 9 13 12 11%
10-20 30 9 13 12 16%
20-50 32 9 24 23 22%
50-100 3 0 0 0 19%

fian : DAM SAFETY GUIDELINES (October 2007)

'3
a

ansdnauazame (2550) launtayaves Jauhar (1991) LgaduadfnisiiUhveou

wuandlunauguvisiandlugun €.5.1-2 uansatAeuniian1sig

14 Yusnvasn

15A9@379

dlungaziinlugie 0 i

78



o e = (3 ar 3 %
AINUAYBIY ﬂﬂm?&l?ﬂﬁﬂ"ﬁfg%ﬂﬂ fadinuEn

q'n Gy
et

FIUIU

MUIBLTIUNN

o

0-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40

] b=t Qs 3 o
HWUMBBRINTTNOFT

JUN 4.5.1-2 MsiidRvesdaunudiseneniendinisneasnuaasa (Jauhari, 1999)

U : gVEANA wazAMg (2550)

15.2  gduwuurensiufveau

[
Y

usnaNadAnsATRReY Aldnannuudy msiiasansuuuvresnsitRazaduiuneu
voamsitiagihlimauidonamafanisivilddmautu Tuduidldsusmsuuuunsitisoeg
voudeuldddl

oynssNIBnsileulugjvesansgeiuinn (USCOLD) lsasunisfidiveadeuduanly 6
sULUU Fsanmnsaiiaananugiiuandraty duanduguil 0.5.2-1 Usgneudne 1) thdududu
o 2) mstamzansluinideuvdegiusiniieu 3) msngadfiunniiulyd 4) nisindeurisvesain
douduiheih 5) maedeuimosaindeusunied way 6) naedeuiivesgiusnideu

dmsusUuuunsioivendou awthsuuuunisivhdwioluunfiarsan

1) msfaduvesiriugiunuFadadiau ICOLD (2013) svyfaduniemslivaduiiilug
mafmenzneluiidatulirnisinaduiiugadon nslvaduriugsnideu uavnislvada
rufdouggusnidou fuandluzuil 0.5.2.2 f1 1.5.2-4 Tnsfinalnvesnsisuduvesnisinens
n18Tu'lea1n Concentrate leak, Backward erosion, Contact erosion k@ Suffusion ﬁgﬂ‘ff
asdUsznavvaadouiidrdnyfiasveadslilinisiameimundeluléfe dunses (Fitten) Fafulu
msfnwassildfarsannmsoenuuy Filtter uag¥aniildlumsneadts sudstoyananisniaain

Piezometer kazn153598UN U UNNUTLIUUSEANS NNUBITUNTDIVDNUDUT
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Crest Overtopping
ey (a) Overtopping leading to washout;

_\,\ = "‘-___\
T i ——

Less cohesive silts, sands, etc. at

nraatact chAark +fAaremn ricls

(b) Internal erosion and piping with

Internal cavity forms

migration of fines from core etc.

(note regression of ‘pipe’ and

formation of internal crack or by

caanaana alAana Fiilvart narimatar

Foundation Erosion <t—— Piping Regression

Crest Settlement
(c) Embankment and foundation

settlement (deformation and

S0 N N _a_ _V__ _____

(d) Instability (1): downstream

slope too high and/or too steep in

[ . [ . a o

U/S Sliding
drawdown

(e) Instability (2): upstream slope

failure following rapid drawdown

(f) Instability (3): failure of

Foundation Sliding
— g downstream foundation due to

overstress of soft, weak horizons.

fian : USCOLD

5UN 4.5.2-1 suvunsiiiAvesdeuiuves USCOLD
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INITIATION —
Concentrated leak Continuation of
forms and erosion erosion
initiates
INITIATION

Leakage exits on Continuation of
downstream side of erosion

core and backward

erosion initiates

flan : 1COLD, 2013

CONTINUATION — PROGRESSION

— BREACH/FAILURE

Enlargement of the Breach
erosion hole to form mechanism forms
a concentrated leak

— CONTINUATION — PROGRESSION — BREACH/FAILURE

Backward Breach

erosion mechanism forms
progresses to

form a pipe

JUN 4.5.2-2 nsvviunsidivesdeuilonnnsvaduruiivey

> > 74
5> 7
INITIATION
Leakage exits from
the foundation and
backward erosion
initiates

flan : 1COLD, 2013

of erosion

—p» CONTINUATION
Continuation

—f= PROGRESSION  —p»= BREACH/FAILURE

Backward erosion Breach mechanism
progresses to form a forms
pipe.

3UM 4.5.2-3 nszuiunisiivivesdouiiosainnisiiaduniugiusinieu

v

1Kl

W

INITIATION
Leakage exits the core
into the foundation and
backward erosion
initiates as core erodes
into the foundation

Continuation
of erosion

flan : 1COLD, 2013

—» CONTINUATION —»

e S %
PROGRESSION —» BREACH/FAILURE
Backward erosion Breach mechanism
progresses to form a forms

pipe. Eroded soil is
transported in the
foundation

UM 4.5.2-4 nszuiunsiiviveatouiiornnnislvaduniudilsuggiunniaeu

v
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MaidadeinliAanisluaduntinunale anuauysalvean1sUany windaniiuiimluds
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Waulkazgusndanudenniutoy agilignineislade lnsanizianniinnumileites

Y
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wsaundalild daugninwglang luvnadidamsainannmmiadsisiuvesnuaumien

[
v A

anwarNIImMIaskansiuI AN suanangluiden e1ainTuladeil

- S0UUANAINYIY (Transverse crack) WnAnanwaztsuandutungin (Terrace) lng
fianuaaliadiauensoanuudasivastugiusnlialnaus wisnisneaseilusolios iadng
Punuwibidwvewdussin fieuniduiuaminnisnadinuansisiuauiibiinsesunnaing

& v YR o N & a v o= N

sesuwanilonausingiiuuudusunandugun €.5.2-5 viedusesunniigmuanls danaiild
sunemszazidudunemsluadivesile

- 598uANANLET (Longitudinal crack) nsdiulvgisesunniiinainnisngadilaivindu
Tuwuwmihdneu Awanslugui 4.5.2-6 8138@ AN TaNaUA19YTHAT UV AU VBT
d' = = ] A o § v d' W a d'
Wau M3oANNANYeITENNU (Cutoff trench) Mvilvianuawaloudeiy n1siiuANgadou
lngn1sundauiiy w3eaInnisgadsanuduludiudieg veatou w3anisuinmveRuunsn \u
AU MEBMANITRILHUAUBIINUTBERANGNwaElINFIUauTladusn nanaslusEnINediie
uRuAul

- seeuanAElufmlau (Internal crack) inaNn1sniadrsiuvesianneaseaevile

| a ~ = Y P a A & A o S & a < v

WU wnuAUWen Fangasuinnitdwiunieuen viedwnidunsuniaiudiuindudiu Wudu
msuanazfinludnvay Tension crack Wudiwunn uazlidunsegan mszldaunsansianuain

19 ~ a & 4 A o o Y 44' Y} a
ﬂqguaﬂlﬂ uaﬂﬁ]’lﬂf\]mmﬁmﬂmLﬂi@ﬂll@?ﬂﬂ’]iLﬂaaum’ﬂ,umau @\TLLaﬂﬂiugﬂw 4.5.2-7

OOV

Relatively Incompressible Soi

ﬁm : Sherard et al,, 1963

E‘Uﬁ 4.5.2-5 NSAATIULANAIUVIN
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AMNAIDYNIVBINITANTDYLANAINE

JUN 4.5.2-6 S08UANIUUAURLILALTDY
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N2 VN ZLSS

\~ —— CONCRETE CUTOFF

CLAY POCKET

1'7ia.|’1 : Sherard et al,, 1963
guﬁ 4.5.2-7 sosusnmeludndou
2) nﬂigﬂﬁauﬁwmamL?iaul,l,axgﬂu'i'm (Slope instability) N3N URSN woy ey
Antuegsdundu Tngenauenumarmiiléiuegfuamuivesnisnsaianginssunisiadousd
wazmInTvdeUaniou  msadeuiuinifnsufunisdsuulannusuiihnmeluiaidounse
UM %aﬁﬂﬁﬁwé’a%’uLLiaLﬁaumaﬁa@mdwﬁamaq szj'ammﬁmmﬁmmsﬁﬁ’agﬂLLUUﬁﬁa
- lusswiaduing (Reservoir Impounding) lusswinemsiiunilasanzluadusn

[
v [

aziinsluavesn@uriudndsuainauniiounluieur anusulnludloulzAse s INTY

(%
=< LY 1

dWusgauihluieuluainousuieunazgedusiiegalugun €.5.2-8 Tonanaziinnis

u

\AFEUNIYRRIARUIMUNNEUEIiNNvTo R TR AUUTE AT A NYRINTUAN LAY NS TR U8

LAEMAITULTAR UV TaR Y

\ SLIDING SURFACE

JUN 4.5.2-8 mapdouniaveadeulusgnitufiuing

fian : 25703, 2502

- lusswinenisansgAuaesidlugn9eg19590157 (Rapid Drawdown) e szauiluens

Ana9981950L57 Lo N sszueieenllldeg1isinsa vsessuteiaiateuneuwily v3e
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wiawadulateay anuduiiluaiadeuinumileouidinsgeuiseauinlugieiianawinliiinnis

waeuemIaaumumioula Awwandlugun €.5.2-9

\ SLIDING SURFACE

UM 4.5.2-9 maiadpunslusznitenisanszauln

i : 25703, 2502

- Instability Tunsdlveslisunsuninuaziion RCC Usynaumensdiliuniseanuuuly
winzaudvauliansafumulsenanininanuunls tuiugiusinldanunsasessuiiuin
vosiudouls ssalivewestuiulileudenenislnaniuvest Wudu

'
a wva IS

N15N21500110N1ELAANISAURYDIAIALIBUILYININITILATIERLEDYTATNUBIANALT DU

lunsinige lneNa15a1ANALINILANTUATINNNANITATIAIN Piezometer 59189015 Varied

a wa

va LY o = a 1 [
AauURvasianaueysuiiuautazidulunsid
3) nsivRnnhdudududeu nsidRanhaududou Wuanvgiinelfanisiumly

guAudu Aaandlugun €.5.2-10 dmsuamneiaiadulsnnuaivave deasulanad A

- NIAIANITANSENNINlimNgEy

- Msdalauuszuietnaulignsies

- NMaAnAunauTaUee e lAaAdulng

- N1599NUU Freeboard lyiwiungay

- N3TITAVDIVIUTEUY

- M3UanuuuszuisdLliesniayian

Yy v oA 5 a A I a a wa
- Myautudulourasitulinnaunn Inedouldiinnsids

- NMSAUTLFURBULNANITAAIZUS I Abutment kagAIuNeun
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mnfivuasindeuriliiAnadui auenafinrugainniissesiiothduiieanuuulitestiu
pAuthiinnussauld uastlusnenedududould

amuthasulunmsfdigiuedfursiavanioudngs Bowles and Anderson (1997)
Ifiauonuduiusszning Probability of Failure fuATugeuasiidududoudssud 4.5.2-11
Tuveuedl Singh and Snorrason (1982) Laueaniilndidssiu udliszyUssinmdou Tneszyindeu

wsuAnNTRURIRINa Ut (Overtopping) g9aINduLTauUAINs 0.15 §19 0.61 AT
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1'7ia.|’1 : Bowles and Anderson, 1997

3UM 4.5.2-10 afiamsidRiiesaniauduiou
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Typical Overtopping System Response Probabilities

1 /
0.9 /
o~ |
0.8 Earth Dam
o /] | /
5 07 { Rockfill Dam |
£ o6 /
5 /
205
S 04
?
& 03 1.1 m Parapet wall
0.2
0.1
0
0 0.2 0.4 0.6 0.8 1 1.2
Depth of Overtopping (m)

Dam Crest

1'7ia.|’1 : Bowles and Anderson, 1997
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UBNIINNITNATUNATATIWULAT N15ANwIATITAEYIINITIATIEYINIaaNnINegl 1aens
UszLiiu Flood 91 Return Period #1199 aufis PMF tieiunfiansunlonaniaudnududiou sauh9
lanailauasiinn1sniafvisolnaeuisauyily Freeboard anas (Loss of Freeboard) authau
IUAUTDY

4) ANTNUALLBIRNA WAL LHUAULIAINaRBAINNTUAIUD I BULLDI9NINEILISE
AelviianTsauayiownalunwifwariuIsy Mbiiawseanseyininduluaniieu uanaintu
fao1dimadaauiiasannisinioudivesiuisesidoulnduinueu Soralump (2002) laasy
neAnssueathlugnsidivestoulinmeludl

- NSLAAIUAYBILULITRELARUlUMIAIlNARL YU
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- MseRufvesadauldgulou
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- ANIPEYLAEANGIVRAUANTDUNTEFIUTINLTEB9INNISIAA Liquefaction ilWiLAR
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nsideuloansesufivenlou

- ANSAANITWANYDY RCC d@uiinaulnddudouainwsaskunulmm

a wva 1 =

aweueInsiURanuiuaulmtusssasuaulenalunisiintdesfiga luda

9

v a =

lonaingaan annnaiaudl 1 8 4 \Wuamaiilenaiasuasaiiunisinsiziiieana
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1.6  WUUINADIAMAANERS
1.6.1 WUUINADIVAATERNS

lun1s@nwinazlmsginginssunisivavesiiluainas uwijsunianmewuudnae

nAUTamansagldlusunsy HEC-RAS dafiunuudiasamsvaranives US Army Corp of Engineer

v o
a o a

Uszinaanigewsni Nlglun1sAuanmi Water Surface Profile vaafiuiatina nstnanduwdsfiay

ox

y 1 a = v X ° N v a Y o g v
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a a v dy

F1YALLDYAVDING YTl

1) M331aInsivanuy 1 TRk UILALYEIINYBMUUTIADY HEC-RAS Mmeaun1s Saint-
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v A

Venant wandlasail
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2) Msuidaynigadiiavveaun1souiusuIEIuTeENN1TRINA1IT19RU WUUTIaes HEC-RAS

Taldadnansduiiosuudunady (Implicit Finite Difference) wazlaisnsuiannisidsdaviuulidu

o % a ac 5 = o v ° ° S A 1 <

WEun5998mnATATEIUYT MUY Newton-Raphson FuilvinisArwineuudtassiliaiesnin egalsn
' ° a o a X yyvd a a P = a L.

3 N1THNFAINNTAWINBFNAY anunsaifinduldidedusunaunsivan node wils luninves Finite

Difference #vagneluniia luvauzdl node ddulifivsunanisiva Wumeld dewn Barkau Toimwiay
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\learnszuvaumsuyi-Iuuuy Wussuvaunisuuulidudunss Sannsufaunisananse
Allnsmadian1saug1wedds Newton-Raphson agslsiimiu msldinaiassndiesldinandeudrann
Tunsduaniiennanmsug venaniorssenudgminishisusanwamaslididenananull
soroslugusindith dufu ondnideatigmdl Preissmann wag Chen ldfmunmatindiniunisviili
Wasuszuvaunm s duuuilndussuvaunsidadunss (inearized implicit finite difference) Tag

1%
=1

auuRgniililuuusians HEC-RAS uandléidail
W anfef>Af e Af uin Af e Af =0
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v
v a

(Taylor Series) A9

_ (99 ag
Agi = (5,080, + (G)j4z
(3) d1aaian, At fiatey LaKAIMNTIAMeIRIe 9 aziladlng Explicit Asu h}”l ~

h}l uwag Ah; = 0

dmsvanufgiudod 2 du dvualildfuanuaindudoaniu &) uaziud (A) dau
amagm%aﬁ 3 9gUszgndldiunanmsa (V) lumew convective, wilrnasnisnszaaainusa (B),
L@unNIsIaluy equivalent (x) wazuvlawmasnisnszaneusuanisiva (@)

3) Feulvveuiun (Boundary Conditions) lunsuAtlamszuvaunisiwui-Juunviiieyssdu
Vinashuardnsinisivatiu uaﬂmﬂmiﬁmuwﬂagamﬁmm&mwwsuaqa-i’wﬁ”uLLazWﬁwﬁLma%mmwaq
LuUsaewdn desdimsimundeulvveuwnvessyuudifiazvihmsieseisae dnsudeuluveulun
Tuwuus1ass HEC-RAS anunsauusliduauuszinnie deulvveuiwnnielulnterior Boundary
Condition) euluveuiuadumileti (Upstream Boundary Condition) wazideuluwauiadiusineii
(Downstream Boundary Condition) TnofiswaziBonselud

(1) Foulvweuanely (interior Boundary Condition) lunsaiftssuugninlalavisiien
wivsznaudeudiainsineg eulvweuwnneluiezinnusndudeldmmundnvurnmsdoude
ssuhauslilneUsyneudae 2 aunsie

(n) aumssoriesvesSuamsla (Continuity of Flow)
l
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e = d1uIuveawitvianun o ausIaumile
Sgi = -1leyaussaunemumiletnvesusiinanyitiug
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wagdlanly +1 WegaussauAenuinginvesustiiiay
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(@) aunsseLieavesseiul (Continuity of Stage)

Zy = Z¢
We  Z, = SLAVUINVOULIAVDILLUNEIAUTN K
Z = seAutUng ol 9AUTTAUd MU NUsithynan
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Kaeng Krachan Reservoir Dambreak Simulation
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