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Narumol Nawayon 2013: Dambreak Simulation of Srinagarindra Dam. Master of
Engineering (Irrigation Engineering), Major Field: Irrigation Engineering, Department
of Irrigation Engineering. Thesis Advisor: Mr. Wisuwat Taesombut, D.Eng.

170 pages.

Srinagarinda Dam is a large multi-purpose, type of earth core rock fill dam, the ability
of most storage in the country. If the dam failures, it will cause a lot of damage. In this study,
cross section data were collected namely Kwae Noi, Kwae Yai and Mae Klong rivers and input
to MIKE11-HD model for model calibration of the roughness coefficient of the rivers, by using
measured rating curves of the runoff stations K.10, K.11A, K.35A, K.36 and K.37 in 2006-
2007. The flood event in 2006-2007 were selected for model verification by model setup from
upstream parts at the runoff stations K.36 and K.10 to the river mouth of Mae Klong river. It
found that the discharge comparisons between simulated and measured values shown statistic
acceptable. The probable maximum flood (PMF) inflow hydrograph is assumed for dam breach
simulation by HEC-RAS model. Modes of dam failures were identified as case studies namely
Cases A and B: crest overtopping failures, Case C: piping failure causing trapezoidal, triangular
and rectangular breach shapes, respectively. MIKEI11-HD was later analyze of flood wave
movement from downsteam of Srinagarindra Dam to the river mouth of Aumper Muang
Samutsongkram. Flood wave was also routed along the distance of 212 kilometers. Flood
inundation map and flood damage assessment was then carried out by an application of

MIKE11-GIS model.

The result found that Case A3: crest overtopping in trapezoidal breach shape with final
level of dam breach at +140.00 m(M.S.L.) was the most critical the peak outflow accurred
around 14,998.33 cobic meter per second at 25 hours (1 Day and 1 hours) while flood wave took
338 hours (14 Day and 2 hours). It was found from a preliminary flood damage assessment that
flooded area covered 4,179 Km® or 2,611,875 rais. There are 1,693,931.388 rais in term of

damage agriculture and cost was around 3,764 Billion Baht.

Student’s signature Thesis Advisor’s signature
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3. uyudaeenlFlumsan

= g Ay /q ¥ o A s & 0
Tumsanpnseiiladszgndlduuuiinosnsinmdas MIKEL 1-HD/GISHIUU 109
g o A~ o £ o Aaw 9y ' c;y J .
HilunuusraesngnianIuInan1fuITen19AIuuHa 1ol sEmmALNITA (Danish
. . = A Yo 3’ 2 I
Hydraulic Institute: DHI) 11l .¢1. 1972 tiieldd1a0saninns lvavesi msmaoudives
Y Y
o 1 o o a 14
aznou msanuInun i lunaii uazszuuralszniu nuusiaosnalasmdas MIKEL]
Yo o v ' Y A 79 Yo a R Y
1asumswaunlddheaomsldnu ielszgna ldnuneunuaesdiuyana Taglnseaing

o a o @ {
VDUV ADIAUAITANT MIKE11 Llﬁﬂ\?@\?ﬂ’]W‘ﬁ 2

nuusiaesgesiiiualFlunisanuiniadiae nuuUi1aesdosgNANARITAS

(Hydrodynamic (HD) Module) !,!,‘U‘]Jﬁi”laizNﬁyslflifJa% Implicit finite difference lumsauaanw

n13 lnauuul3iaed (Unsteady  Flow) Tudmiwazunathamin Taguui1a039nn

wamﬁﬂ§mmiaa§maﬁmwmﬁ”lﬁa"lﬁf?qmi"lml,mw‘ﬁﬂﬁﬁﬂfm (Subcritical Flow) u@ag
;

M3 IMauUIMileanga (Supercritical Flow) Aaoasua1u1sof e Inaluszuudnirng

M3 latd i tazuaasranmsmulsasunlasaiunal (Time) Haza1ui (Space)



Geographical and Digital Pre-processor

Time Series D - l_. Topographical Database |«
I r

Rainfall-Runoff Processes

Flood Forecast

\
‘ el Time Databs )
i
i

-Updating
Unit Hydrograph

External Models

I

River and Estuarine Hydraulics

Hydrodynamic Floods and Tides

Steady State

Urban Drainage

Control

Structures

Geographical Information system (GIS)

a
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E
@
i
>
w
=
: <A
8
g
e
:
E3

Quality Processes and

Non-Cohesive Sediment e e

Processes

Morphology

Graded Sediments

Water Quality

Phosphorus

Eutrophication

Heavy Metals

Cohesive Sediments

i

Multi-Layer
> Results Database
I Exceedance
Statistics
Geographical and Digital Post-processor

A 2 Tnseadaves Modules a9 Tuuusiaes MIKE 11 aaenaumsiyon e

1AaE Module 148101

#31: U.S. MIKE 11 Reference Mannual (1992)
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3.1 duMISNUTIY

Y
AuUMINUTIUVBIDUTIa0IgNANamans luuuDi10es MIKE 11 A aums
. £ A A o 3’ aa o . . =
Saint Venant‘?lN!,‘lJumJﬂTi‘VIE)‘ﬁ°1J18Jﬁm°wﬂWiVlﬁaiua1u1LLUUM@1Lﬂm (One Dimention) Taed

a dy 9 A
TUUATTULUDIAU AD

:l IS A ] [ Y . ] ~
3.1.1 ‘L!1!ﬂuﬂl@ﬂlﬁa3ﬂ1ﬂﬁ1ﬂ1§ﬂﬂﬂqﬂ (Incompresmble) UASANUH U ULUUAIN

AaaNI lvia

Y
1

3.1.2 anuaasunesdnilicties (Mild Slope)

1< aa A 5 p =2 < ~
3.1.3 79 lnadluuuuia@Ren (One Dimension) ANNANLAZANNIS NAsuulaq

Y
Tdamuanuenvesdni
I o 1A . s
3.1.4 aamm3 Imaruuuudinininga (Suberitical Flow)

. 9 1 A P
gﬂl!f]_lﬂﬁllﬂ”li Saint Venant’l]&i‘ﬂ'§$ﬂf’)ﬂllﬂﬂ’lflﬁllﬂ1§@]’ﬂm®ﬂua$ﬁianiIllLiJu@]

°/JJ(Continuity and Momentum Equations) HUVNALAED (One Dimension) é]?ﬁg‘ﬂﬁll MIueaadle

9

a1l
Al 8 (1)
ot ox
2
@4_& aQ_ +gAa_h+ ng|Q| =0 (2)
ot oX A ox C°AR
lilo Q e 8n51M5 lva (@nuisdiuAsABIUIT)

=

A tﬂy { Y o
A A9 WUNUUIAA (A1T1NNT)
A o Yy 9 9 J 1A a1
qﬂaamiwmi”l’ﬁammumw(gﬂmﬁﬂmm@mummmm)
A o g’ A v 9 a
h A9 SLAVUUNUDTSAVD IO (1UAT)

C ﬁ@Chezy Coefficient (1UNT)
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A v A J
R AD JANFAFTNT (LUAT)
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o Ao duszans lumuay
3.2 AFMIAUIUNIANOV

NMIMIAINDUIINTUNITADIL DAL AUNTT JUNUAY ©1F8ITNT Implicit finite

v Y v Y
difference N1 TAY Abbott 11a% lonescuNaiA1OATINT 11 (Q) wazszauiii (h) xR 1UIN

E4 b4
= [ =
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Y 9q ¥ o 1 Ao 1 [ 2’ 1 A { o Y o 1 o ]
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v v Y
MNA 3 A WHUINMUIUTATIANG IHa tazTeaii

#31: MIKE11 Reference Manual (2003)
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A A9 NUNUHUINA (1T 1NUAT)
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[

R A9 SAlsamans (ung)
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4
Ccao dulszaninnudeaniuues Chezy

4

o (% . [ [ Y o
AN ITUAUNIT Manning LLﬁﬂQﬂ?WNﬁﬂJWUﬂﬂﬂﬂﬁ

Q ZEARZISSIIZ _| MAR2/381/2 (4)
n

4

1o n filo dulszansANNEIANIUVOI Manning
: ! v [ a Q‘{
M ﬁ’E]Manning number G']?qﬁmmy,anuﬁnﬂizammm Strickler

A1M AD AIUNAUVD Manning Coefficient n (M = 1/n) 181 Manning’s n 1A10¢

U

Y Y v 2
Tua9daua 0.01 IUDT 0.10 HTUAT M NEPAAADINUILTAGIA 100 D3 10

Y] a [ A § [ Y] 4
dulsea@niued Chezynorduysea@niued Manning FaAIANNTUWUT LAy

Cunge et al. (1980) uana lddaaunsn 5

R1/6
n

C = MRY® 5)
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msmmdutlszanivesnnudiumums lva (Cavde M) fuansadszdinlg
TaomsiSuiftennuuiiase (Calibration) Tael3uifouszindnyazniesnmenindg 149n
LRGN LLazé’ﬂymzwNmamwmmtm1wmmﬁJu%%’qﬁ"lé’w’mﬂﬂ’fau"amﬂﬁum wonING
#9e1115015210UA1 Manning’s n Y¢nnnsdszinams Inalumaiidai Seaneds

A
MITNN 1

d' 7 a Y d'ﬂ) [ g' gl IS
M3519N 1 maudszansanuamumunnosaniivesnstinia

d
R - mauilszansanumumu
¥amarila
Manning’s n

Concrete 0.012

Gravel bottom with sides

- Concrete 0.020
- mortared stone 0.023
- riprap 0.033

Natural stream channels

Clean, straight stream 0.030
Clean, winding stream 0.040
Winding with weeds and pools 0.050
With heavy brush and timber 0.100
Flood Plain
Pasture 0.035
Field crop 0.040
Light brush and weeds 0.050
Dense brush 0.070
Dense trees 0.100

N 9700 (2544)
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3.4 amnideu lvveuiun (Boundary Condition)

4 { o o J 1
ﬁ@u”lwemwﬁﬁ/mmwuﬂmmumamqwnwam’dm (HD Module) t41

< A A
@@ﬂlﬂu 2 N@uuhl"’llf)‘lllsll@ o

Y
3.4.1 VOUWAAIUIMTIDNN (Upstream Boundary) enansamviualutuuiiaeslag

o 9
E]’lﬁflellﬂuva
@ ~ 1 < g’
. @ﬁﬁ’lﬂ’]ﬁhlﬂaﬂ\iﬂﬂ']ﬂ@'l\uﬂﬂu'l
Y
[ o 1 d
. @@5’]?1’]5“11/7?1"]]@\1ﬂfl”lwu']ﬂ’lﬂ'lﬂlﬂﬂﬂ’lﬁmﬁ'l\i il
y 9 7 g o
3.4.2 UDUUAAUNIYUT (Downstream Boundary) a’]iJ’]ﬁﬂﬂ’lwuﬂcluﬂﬂﬁna@QIﬂﬂ
o 9
E]’lﬁflellﬂuva

@ oy { 1 @ oy 1 I~ oy 1
n. szauthaen wu szauiih luerunuihvualvgg
o &4 4 ] o & 4
v, sgawinasuudas ldauman i sydulualvetimeia

A, TR UIUTIEN TR VAL 67315 11a (Rating Curve)
4 = D z
3.5 190U luiadesnn (Stability Condition)

i@feTnINIazANYNAB LN UE 1933 N5 1UN1SUATNNIS Finite Difference

E4 I3
v A

9
Yuegnuou luasaeliil fio

3.5.1 Courant Condition (Cr) Tagi3 llA1ves Cr 9zegsznina 10 9 15

At(V + 4/ 6
C, = w <10-15 ©)
AX
A A 3 A Y o 1A =1
¥\13)] v A9 ﬂ’JmLi’J‘VIWM”IG]ﬂﬂ”Ii“lﬁa (WATNDIUIN)

A 1 d‘ Y U 1T A =
g fo ﬂ’J13JLi\1m’E)Qil1ﬂLLiQTumﬂlﬂﬂlﬂ\iiﬁﬂ(mﬁi@]@’JUTﬂ)

A =2
y A9 ANAN (LUNT)
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= 1 a =
t A9 FINUIAT (AUIN)

X A0 TLILNNITHINATANAIUI (1UAT)

. 4 3 < v o 1 .
3.5.2 Velocity Condition Fou luanusnedudismuan time step Tagaums
A < A o 1 . AaaA A Y .
N 792 uguMsNAKHUAA time step Gluﬂiﬂ!“ﬂllﬂ']ﬁlﬂaEJHLLTJ@QWU']S?IW’U?N (Cross-section)
I a3
BYNIIALIY

VAt < 1-2 (7

AX
U a wa ﬁ'
4. aNHUZTMITNUAVDUUDU

A 4 (] [ a 9
nsNalseniv (2552) mgﬂiiurﬁﬂ1igﬁau1wmﬂmaﬁrigagmﬂ1 (USCOLD) 'lﬂﬁfgﬂ
a oA 4 9 [ 9 a { 1 LY a v
msminveaveuld 6 dnvae cﬁqmmmmﬂmﬂmmsﬂﬁgm'ﬂmqﬂuﬁa a) INANITWINAYLUL

g’ o 4 ) 1 a a o o 4 a I
i lvadudwdudemillgmsvzdeaznouau b) inamsnamznieludndounazinaiiy

v
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0 Y 1
557 Tag1051INNTNBAIVDIT08LENNE IUHTBINAMNTFUAINNDTLLIYN ¢) AIUB UL

U

a = a ) Y g A = o a 2
UilﬁmiiuﬁﬂlﬁﬂgﬂLLﬁmﬂﬂﬂTimﬂiT’JﬂWfﬂud) ‘VINﬂ”IM‘VHEJHJ@UM?I’N?JﬁTW]fuq\‘]Lﬂuhl‘ﬂﬁﬁf)
= @ a 1Y o o W A [ 9 A g’ A A o d‘
Nﬂ??ﬂ@;\‘i%u!ﬂuqﬂﬂUﬂTﬁQiULLiQLﬂ@MﬂJ@Q’Jﬁﬂ e) vmmumu@ummﬂmiﬁ"laﬂm LHBIN

9

< a @ 4 a 4 @
TITAVUINAIDYINTIALGA f)Lﬂﬂf‘lTi“W\11/]ﬁ1EJ‘VINﬁiuﬁ”lfllﬁi’)uiﬂmﬂﬂﬂTi!ﬂa@uﬂﬁﬂl@ﬂiTﬂjTu
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Crest Overtopping

_\,\’\q-<-\ S a) Overtopping leading to washout:
¢ less cohesive silts, sands etc. at

greatest short-term risk.

b) Internal erosion and piping with
migration of fines from core etc.
(note regression of “pipe” and
formation of internal cavities:

may initiate by formation of internal
crack or by seepage along culvert
perimeter etc.)

Internal cavity forms

Foundation Erosion «¢— Piping Regression

Crest Settlement

c) Embankment and foundation
settlement (defromation and internal
cracking) : note also cross-valley
deformation modes:

D/S Sliding

d) Instability (1): downstream slope
too high and/or too steep in relation
to shear strength of the shoulder
material.

e) Instability (2): upstream slope
slips following rapid drawdown
of water level.

Foundation Sliding

— 3 Ve f) Instability (3): failure of
SRRl downstream foundation due to
overstress of soft horizons.

a4 Mantiaveudou 6 anyuz Mudeagilues USCOLD

nn: nsusalszniu (2552)
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luil a.a. 1983 USCOLD laaslanaduvgmsniaveutoudiuimg 240 1weou lu

arsyomIMaaadlumsen 2

M9 2 agdadaaumgmsiinvesyenlag USCOLD

Causes of Incident or failure % of 240 dam
External erosion (overtopping / wave action) 29
Internal erosion (in dam body / foundation) 38
Foundation instability 14
Excessive dam deformations 13
Deterioration (chemical / physical) 2
Malfunction of gate 2
Earthquake effects 1
Construction error 1

A3n: nsuradsEmu (2552)
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v A ] Y ] A o 9 = 1 < a [
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«
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4
Nan: 23103 (2542)
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]
o [ <
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LGIQJ} 1@: Filter
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42.1 MIUANAINYIN  (Transverse  crack) AINANYUEFOUV U UTUALIN
[ 9 v
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noddhlmsnidn Budinneaieaenends o liinasesuanyienunudueu
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Relatively Incompressible Soil

MNN 6 i@&l!mﬂﬁ1hﬂl’)1@uu’35ﬂl“ﬁ@u

30 Sherard ez al. (1963)
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422 (Longitudinal crack) @IUNINIZAADINNITNIAAINWLUIAAYINVOIA WY OU
Ty ormmszlians wavedea1e wu Jagayia ludiuaeg vowrndou ANUANUDS
$99UNY (Cutoff trench) N1 1#ANUFUOUTBUANNUMIINUANNIFWToU Tagn1TUATA

A A = dy [l [ A I Y @ A
WY 145f]ﬁnﬂﬂ?iqmu!ﬁﬂﬂﬁ'lil‘b'usluﬁ'lugnﬂ‘]"'UENLGUE]H Wuau aqaasly nwin 7

MNN 7 58LUANVUIULLITUIDY
o
n1n: nsuvadseniu (2552)

423 msuannelu@niou (Internal crack) NAIINNITNTARIAAUYDITeI9)
1 9 Aa [l a = £ o (R a A 1 A d =
ADETNADIBUA 19U UAUAUIMHYD FINTAAPNNNNAIWHUMBUDN HToa U UABUNTA
o [ A a I 9 a o . I ' A o
nudvituaw iWuau mauanzinaludnyue Tension crack JudInun uaziidunsy

Y 1] ]
gaga msz luamnsaasianunnaeuenla uenvnaziinsAnauniesloTanisiadoud?

A

luweuaaanalu nwn 8
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COMPRESSIBLE [  SOIL

7R

CLAY POCKET

A o A
HNMNN 8 ﬁﬂﬂllﬂﬂﬂ'lﬂcluﬁﬁml@u
30 Sherard e al. (1963)
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d‘ d‘ % &' 1 1 9
MNA 9 MIpaeuiveueuluseINmMInedIg
o
NN 29107 (2542)

' 3w gl . 4 ' 3w oy
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Cristofano (1965) Trapezoidal with side angle theduna Developed empirical
equal to angle of repose of the formula
compacted material
Harris and Wagner Parabolic with top width theduni Modified bed load
(1967) 3.75 times the depth Schoklitsch formula and
suspended load formula
based on turbulence and fall
velocity
Brown and Rogers Parabolic with side slope thoduning Modified bed load,
(1981)BRDAM model of 45 Schoklitsch formula
Ponce and Tsivoglow Top width flow rate relation Saint-Venant Exner with

(1981)
Lou (1981)

Nogueira

Fread (1988)

NWS BREACH

Singh &Quiroga
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Loukola&Houkuna
(1998) EDBREACH
Broich (1998)
DEICH N1/N2

Most effective stable section
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Trapezoidal

Trapezoidal

Diffusion approach

Saint-Venant

Saint-Venant
sheduning
Inariug
52118
sheduning

sheduning

Saint-Venant

Meyer-Pater-Muller
1. Du Boy & Einstein
2. Lou

3. Christofano

Exner equation with
Meyer-Pater-Muller
Meyer-Pater-Muller

modified by Smart

Einstein-Brown

Meyer-Pater-Muller

Several transport eqs.

fn: Zagonjolli (2007)
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Dam (Inline Structure) Breach Data
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139a1A 766
14921 704

fan: Survey and Ecology Department, Electricity Generating Authority of Thailand (1989)
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