(\Y84) 50l o ples oo

AEYY o /N o)l X5 = ¥ (50

m.jaafar.ataece@gmail.com
zomorodian.sma@gmail.com

2 S O s ug\w—d‘ S 88 sk 4 Sl 5L 38
sbal Jorba V JS2 Ts)ls 5 my p—ﬂf Cushy doys y il b olia Jib
U:"":f. S99 S92 > |.¢\:.|| UT &LL.A 45.;\.&.)0_4 u:.:[.u IJ ol [ELESTYE
LY IS 358 o0 Ghald s e G 93580 B ity Liilna
Sl (6, SUSE Gl S (s 2 2 D3 (035 Gl aibsl s
w:YLWQ};}LuAu@jLQLA)rAQJW@aSy‘\ JSE 358 50
0S5 0l5 o 0 380, 51 (46 Gl Ky 5 obes 5 Jalse abe S|
o 4 3 l8Eagy sl bl s s pb L Sbe gauals 5 <l
el asbsl s oS wilalsy 638, 51 (26 Ghlad Dl 5 Sy S5 Julse
ol 0 03,5l gy epl 51 >
Gl S5 Cid yp & otagn Lo (YoVA) plhSes 5 KL
s &S azsls GJ.'\fﬂjl b Sl abadys 5 aly, bge, Sl
5 M 1y kA Olua Wal 2l alsy, Obd ohes ana sl (L
(YoNF) ohlSan 5 Spetl Bl s o s o it Sl ol 65 @
S szzlyy oboa 538 5l oAb S Sbd sanals S oy 4
2ok Sduae Lld o 5 sl (»SLSJ'KJ:?U)' ol mls
(Yo 0r) ohlun 5 Soel 51 30 stagn sams b oS catly Sl &y,

3 sy oISl G, S gl S0 ) o Ll &S 5o a0 3l O plaa

U0 il Ly, p oST 50 2Ll
skl by S s ol djfwjl

Original Article

2 (Al p

(Mot ol Sgmiils) Sy gl yime deaxe
(sussts) * Obay) e Moo duw
b ol (0T gwiige i

b Do el 3my @ S5 (S slasle oy 55 Jule g sdes Gl 63
53 S i cSs V0 5 b saes a8 AV S ) 5b 4 ] Lt
5 il st Ol 45l 35S 4 e Lol 00 (DS ok 538y,
S 6 8 Gl 002 gre By cal 0> 03 51 26 Gl Sy 5l s
o oiadib Gulad gy s 350 SB35 ) 5 Gl SuS 4 S
b oles ol & Oylite s (SIy Y Juel b S s)ls gle ¥ sanke 63
b 38 5 (526 Sl gy s @ 038 Lo 5l G5l S s3li]
b 0l b s (S5 0 G s ey S a2 a3, 5 S o
530 sk G b sl ams e ol | Gl 15 b 0T pesSes sl
el 3 NS (Bl e R E B R A LLIRHI | S

S0 e Gl STl )38y, 1S G5,

FURYVRA

2z Bk Yoooo spie palw 5 8 ok VFojl 2 YoVe JL G
ealss 13 (S5 ke i i 55 by, Spplrs s el bl s
b 3 bl co 5 bl pigdel ol 8 ik 5l etls
8y el saz (518 oboa 38, Sl o Sk glaoe s
Cwl (S Gbhan jogas 4 baw 3 Godee Mo 51 S 0L~
Ae b K0l s o S /Y Ja3 e ol gy &S ()5b 4
bl SLE 720 51t e Sl o3y Js e 4 ] L
03 obor I st b s 26 513 Lo cnSa 5l 3t
sbael b Sk 1o o e gl GBI L ol )38, e
4 ol Gy Sl ol 038 o 5 A5 ok G Glle b el
gl 3.8 i s pae olsie 3 @Sy slal LY 5l sk g8
b b deims e o 2t Capdb i 5 o oS b (S 0T
D
ot OB OB sedd oL~ )38, 35 S slole o> )
St Gl 5o 5 SR ek ol ek LS s S e

s odi 5
. \T“‘M/f/o UJJJ; ¢ \l”‘M/l”/ VA A.._'>>Lé/4 H“W/ ) I’/H wLJ) C_u[:
DOI:10.24200/J30.2019.53044.2525



S8 22
-t o
~—_

Y. /
e

o/ ) A \ v

mm) Ls

e S S agals s Y IS

YYO
Yo
o)
) Yo
i YO o
.\3 Yo
3
FREERTY I
\2 WAD:
T W
%{) von. ] ﬂ
100+
VEO . . . .
I \ 0 Y
(1) Susby Ol e

s S S PSIJ’ JPECIUIN W

R 5)}6 ASL.:- ‘é.ﬁjd Slabiin Jj.b‘

FLb s
Gs Y,V

Pd max VWYekg/m"
Wop LAY A
Dy,. °/NAmm
LL non plastic
PL non plastic

lAU:‘UJ E) 3‘344 .Y
SLY
gt Sby CosSs saudils bawle 5l oS5 Sl nl s (s 2,50 S
b otbT oz Gl (Y a4 F oS5 cons b) 5ot o8l saibas ¥ UL
S8 5 (DFFVA) & 3l spam (DFAA) 515kl (S15 (DFYY) (ssls
Cpdy Syee ASTM 3)litl Gb Ly (DAOYF) S sbasils o gain
Slarin y oSk G 5 sandl G o4 ) o s Ty ¥ IS
sl ) S S
iy anls 09855 s (sddich s by 00 esliad Sb-
~°J:§u“’ Lbs (SM)

dy/dt
dy/dt
() (o)
< —
dw/dt dX/dt
@ ()

Ol hrug 5 oSS LN S

sta bl o 51 bl o ol w538, 51 S e s oy
Ol Lobd )3 e kiSped ole [ Slgw) ojlal 5 gl Sy, 2 @S-
Sl 031815 Gy b (Y2N) phan 5 g 97558 e
S 53,8 ol sk Jhe So sl sly 53y 5l (26 Gl sk i
ai b 5, S b acslin o (S ol s alyy, Gld beas wsla 5 S
o0l plal S iS5l ab 2y Caslin S o)l s,y O3 Less
szl ol ool e Silg s

Sbgw) 5l Oglie S5 g b oS lagn ) (VoY) oL Sa 5 (2
0SB 2651 Gl Sy (sanbs (iS5 b Sbe s 2 Sans il oLl
S5 b SB gl S b o S e Sy G 45 2500 E0
St S CSm 6 o 45 2530 ety el () S8l
obr By 5 2 Uil (S b s 458 (YY) pliSan
e Jho S Ll ainlsy (b ) ColsSy panbs glay,SK s
sy olas oS ws S whl 6,38, S5 S iluand 5 Smiie ¢l
oloy Syl (2> 0l S (25 Sl g, S pﬁf sa)d bl
ot e s ss (Yo W) allen 5 Sea S sl oo e
3 Jda ol 68 S5 (dis) (Sn S sl s cwsa
HR-Breach y WinDam ales l 35090 slaJde o 3 &S 555 )
Jre obb s lcwl sy culSl Supie sl side s
(Y2A5) hlSan 5 caalloe Mo $ ks 55 S s abb b S (oo
Sk 3 bl @88y Sl A S Sy elie ST e 4 8
S50)) ol sans ke WSS pie Sl oLt @b o szl
e a ) prbinSa S slagtlol olsoe of & a5 L oS ctls (Qlo
S bl s Gl By e sl S cas ol s
AINR

b n SB oS5 b bty i s e ply (las 4 a5
el 0058 lis Oy o Blas g5 s Sl 5l ods ) p
P sladale basase las lol 55 b s b0 4 (00 423
g Cphoslas s LB

S ob Gl g S35 0aiS ped 4 Sl b ol ey o
oslizal oy G5l Oy SIS s pd s Jule) (SIi JERRrY
5 awbe 5l S5 oy deyd Vo0 5 Voo A0 (.flji dw Sl 0l
2 oilol et Bl sl S

YA

sl 52 el gy 5 ST A



/) bt TEY s VT8 L) Gyt pls eigs

23,5 90l aikuve (o)1 pad Sl 5 s Ll Jow 0 JS
Sl 0D 0dnigy 03 2 .E.w):

A

N

Fr Sl S Gae 4L

@9'} GAA e @ 4 g Lj wt LAU:.\JLGJT rLu L5|Ja oslaial S 90 LSf>)

w C)J)L?,AJ.) GL) G‘UJLM:I .}L?.}l R an:i

'S olad @, S5 esliad b g Sl el 502 eslied S
35 e JLial by e VAAY Lo (28 ) Sl w38 00
2 5bl8al S olse & @, S Gl Sl 0pST b a2 ey olbicals
ool oldae 5l paiie ¥ IS 558 o exlil uJ):.jC)J}.o 4 Caio
.JAJ@ UL:.J |J [ rl’ulx_,..a:
Lﬁhﬁ)@r@}.w|&bjij|aﬁw[,J\:SJ'|[,.:)§;5\1J|VJS\.L
RGB,, s () Jho el ol 5 Sl o s 456 0 Sy salss &
5l pea US/\SJ Jo o gy 53l (o] 5 s 508 Sy aw jl JS)
A S mhu s ol sad LS o A Sl < 4 RGB b
polainlog 4 [ YOO b o o (5 Dal S5 s 5l JuSiy 0 (2
33 Gl S K5 paaaglils YOO 5 ol X, edmaglis o &S 2
2 s 5 i 535 5l sl x5 1) IS s ¢ sl o
S M g 53,8 G b (IS8T b ol oas oLl obad 5 b
Ol 51 S oSy ol (plity) Sl e bl plie 4 by, Da2
f e Vg ol S5y 4 et 0 S A S b T L ol bty s
ln 3) (29395 o & 25 ISELT 51 g (g5 55 el bk S
&9 (canny) oS obad @t bg obad s s e, b oo e (50
20 0313 Lt s K 4 g Sl bt oL sad T 55 S ol iy
Gl 039,133 da (5,385, 51 20 Sl 4 Doy e ban iy ol 51 S ]

blagg ol o sty s )3 (Xl Cpmme 5p5 i bshi a5

¥4

Rkl e ¥ JSa

(1 9o (gjlwodlo] Y. Y

S 5S4 s b ol a sl sk s S ax
5ledal s 4wy 39 Cush) e Al dlre S Sl ity
013 Sgm by (1586 sbul jsite 4 &Sl w39l S 4 (S13 Sl
ol e s 1 sl Y Se 4 s Sl Jb

oiobesl plsl Y
GilaS oISl Gy Sidgydn “g“:-:LU'T 23 Ry ol 6LﬂJ~iL‘jT
V10 5 ot 10 (2 s o0 sl & (2 () s gled oKl
g ol by gt e F S 2 plnil b

Sgy sedalda sly (pated (JUB selp Sl remd o ¥ US2 Gl
535wl Syl 53 S B el 022 4 (151 100 5 Rl
£l TN gl 5 V) sVl a5 o5l 00 X 10 x 10 sl
Jao S50, S cale gl 5l o) S o SlalS ke 4 ol oad
Cawsgmb 5 sVl )3 by oo 5 e Sl 00 X YO X V0 slel b (3l
JBIS 3y ST S il 51 o b o JES 5 5 il 5 S |
S gl GRSl 5 0 0D 4 gt JUB 50 5 S a5y by 250 e
Aol 4 5 5, SB cwsVl s bl g 55 ol sbl shte & S
I sl o 0 JSE canl 00t 3brl (Sl e 6 ol Sl e V0
26 b 5 gl VE0 (U S 5 b £l b e bl g5
V Gee a il aded sl 3 5 5 S b s el el Y
Sl ot Sl 002 sl ()38, oiSpe,s Jale jshie 4 F S e L
S (Soge 0l s 53 ) S e Sl V)] 4 ol e
520 S e sl s 4 Eors ¢ LS 5> canl edl enls ol 0 JSu o
sBtlasl )3 gy o (23 @ a5 by ol bl ales sl oolizl 3,50

el 539 4l 23 V,0 Ll

PR U‘ZJ'bJ;’ Xy
Slonphd Skl b sl oS o> Sl g cal 3 sl &5 sl
oS At b sl 8 sk @ ad salial 4l OB Yo el 75 s HD
Gl 0 ety 03 b (5)l0n0ks osgime walinl slasis J2alS
sl 31 i ol 048 (5,38l 0l o Sl 7o ol b Sy Sy
bt Sb o 3l sbal Gl (K5 Gesls plsie 455 LSy ool



Fl el 3 Y0¥
Sl o2l y ey Sl paegama RSM Ll b Trly b 25
oot (allas 5)50) JTs in o L] el i s U S o )
Sl S el (i i) el 3l el i 25, 5 G S
4 G Uy cnl b Sl (o9 sl i) Jis ite i
Gl el 5 53009 Gl ki s 0 03] e Lulyy ] nme 5482
slaeie) baale 516 2 4 G |y 7l Sl Gl5n gl an g b oS

35 samia e (6399

shie 4 e pll 4 2 5Ly Oldlhs 35S e g b Slagy ol o
B S Gl oa el 638 51 52U Gl Sy 5l o S
Db gy 5 4 Eplita s o515 Y el b S (15
353 (e 0k )3, 5l (20

A bl ks, Vo0 Ve A0 Jlas a5 ol (S gu)n
00 e3,5l Lot ol nd bS5 51 (pdipm A S 3 oS 02 plil £
S5 ) bagmbagl Jrb ol 5 s 55, A S ol
ol s ad LG s

St Gl b e 1 ol ks V) 63 S
bl & by o ol (251 oLl 5l ey sl ed 03,1 0L 6,383,
23 ol bbb r\f,«z 5 ol jl Jols ba (glupania
o Seden b sl ki e b Lo 5B Y2 510 0 Sl slaakss
ngL},,Jy'Qujlmsﬁwyajﬁalgéh;wct.xm
2 3 ol btz i b ] (Gl Vo s 5 sl Sl 3) oSy
b bl oSy 53 3 45 S0 i SIS &g cal 4 30 e @-‘?Jg\:b
ol 4ol il i ples 55 mab pos > JuSi g Sad e sl
s (ol K65 2) baly ol JMie 22205 (sl 120 53

Rt Glp bbb e Gl s (S Az sl 4 g L
ool b by 3 55l it Camli 1 oL oS Byt 5 S
S sk @ 0580 ef s 58 Ghled Ky o (S15 GBI L b
S b (Son s Sl0a ek s 4 JS2 /80 o oSl
s bl odd 5 ) Sb gy 2 Sl gl 4 S Ly il 7
SR8 Sppo b ok o 1V20 G5l Gt 5 1V (i (S L oladie
23,5 CS o eV G 4 o 0l 0313 1) 5, S Cn b 5 Iy
Sl 0l 3, S Sl )3 el g 3,8 26 4 O Sl Gy

WShis Gl s By sl s ol Clas sosimsplis Vo S s
Vooled b odd jamie Cund oS (g0b 4 tewl dopn Vo0 5 Voo s
Geok e 23plis Vo ¥ e 5 Gl o S0 sl 5l ol
el shnl & pa) ¥ mnd s csll @ ol €S 5 (ol s 4a3) a2
Sgy wlde 55 (Vo0 wd (S5 VY USE s (Bl Ky, ol 5, S
e sl oS il iy bghs (S15 b el fVo e i (SISl
15 bl e o GaLs ahsp3 SB Caglia s 3T by S 3l
ol

2 Sk oS5 S (YY) s 5 2l gy gl b Jolo ol

cad gl 5y guas (I

6 S I ual:ia (u

(6 I8 Ll T &

S&L; (s

BT W S WINPT R Ny Y

A il ol ¥ S

O jg p gos U:Jb)i R_JL:J\A.C (}})ﬁﬁﬁ“@- dl Y g_9J.>):.L:_9 L JL&|
el 03 03l (535 as8)) gt & (uSe b (sl oS el a3 S

s (S 5 DYl 0T

Eor 5l 0 (e 0l 5 (S5 ekt ol abl e bl 352y e Sl
s 810 (a8 5 (51 5l ol Sl b ok sl el
sl 808 gy ekl ) 5 (e 68 baug ol slaesls
s 545 N.O.Y

=3y 3l Jeole slaosls bl s b e jobia o Glagy ool 5
oslicml (g ) (smme 588t Ghisal Gsly b Dok sl s
b 3 (a5 3y p3lie 0 3 S e oL ol A2
S G JIS] b a1y aap Vo b Sen olgy sl o 5l s
3 3t b Jsl gl ol o0 sslinal Jlpen sttty 5 dipSim 28
L So8) sue 6 Ll (ongy & ds (e oSt 3 Cannd S gy
IV 52 o ade Sy Vpmmn T i 5 Sl (ol il > S
5=V ) it 563l St 4 |y 53059 308 S 5 ol gy 3 el (V4
cr Ul el S 5 JUsl ls Gladles pls 4 a8 Jias (+)
s (5858 5 802 alie b b baSs sl Sl o o S0ke polis 2
Al bl Sl jagp olye 4 s oy 28

Ao

sl 52 el gy 5 ST A



YN Gelad XY (goy5n VYRR 50L) oyl ples Jpn

AR S(C

S (Ll '

(P ekl s TNVee (SIS L Sb aig polwp bshs No S

by Dby 5 S Gmite bl bl S Wl ol )3
VO IINY cladSe el Sl (b coanl Sl 5,8 26 s ol
5 (b b () Sl Jols) s ams gdsles LUl5 ohan somnplis
s 0y Oy el S Cote 55 ead el Bl peas S
Sl b gl (SI5ao)s aw 3 S 264 (es )
el o)l ot S cunl 5, SB 20 gl 4 Sl G edmspll
Vo dSs 4 aag b oask s bl Gl o8 s pbe sl
sl Sl Sl S ead sl walie 3l LIS Gsbew 5 VF
sl (il o 5l e dlipe palie Sl & g b Jio s
shl 2,86 264 Sla o, 0l 5l (Jod LB Lupte aw 4
cbshal 4 ol o), obj o bl slesls b o cinlhs) Jas e

LS

AN

V&
\¥
\Y
o Ys
R
B A
5
= §
¥ J
Y
Ve Y. v f. o 5
cm) J b
AT gluzl (Ll
\$
i % ilalad¥
T2 — RN
N Y b
\Y A b 3 .
~ 1AD mi oS5
o Vo
i1
— A
B
~ 9-
¥ J
A& \
\\
\e Y. v £ Y PN
cm) J b
ot ol (0
\$
\F - YAk
1 Y b
\Y ’

A0 i oS
= Ve &“v-{j
i
B A
5
~ 9 |

¢
.
) Y v f. > 5
cm) J b
.uiu_th‘sl‘,ﬁl(c

£33 G Sl ploj 4w 3 790 (ST L S b toles ol S5 A S
Wb s a:.éjfojy.a W oialesT o pds 1SS ools olad (sl Bpe baiulosf

Gslr S b 43l Sloan Blo3 S gmpn [ 0k 68 Sl (56 Gl
A5t CS ary Camnn 4 5 355 50 Eb 2651 Gl b (oo sanle S
S CS mb Gy 9,8 A Sl LS (e sanls Sl
b ofebs b don e (YY) phlSan 5 S5 gy @l e
Alsyy ol 4 Lo 5 350 ) cud gl 0 kS ) BMWQSMASJI.\ ol
Sl Gtk cal o3 (B0 4a%) s e sgy ShA Sl s Ail ity
23 2S5 Canglin il Sl (SI5 Rl e td 03p s (ST
e 4l sl 1 o alin s 35500 85 5| 2b Sl s

&S
2 S sbole o s e B O8I e S ol 5l



el
............ ¥ oam s dlslea

e S
\/F : -

2
é\) /A
<3Yid
>
NiZE
Y

N s s A ik
S el

lodls b du a5 (salslas 5 e (a3, Sas (shumlio g N S

TN0O (g oS15 3 2 S 20 4 08 i) obej 39005 P&lejl

«(\Y ojj r‘lf) 3] éfl» b« c)lf-l.; o‘.t:.», ol (;.'aJI

010 Sl (lf)}l, S 2l 4 SUs Gy (6 0k 03557 Ole (o

o 0350 0Ly (G o (ot 2oy sy o8 p S cnns N0 S
80 6815 a2 b 2 SB b o G, Sl 0

Ol Ly, L [.flj sladoys o VOBV b Se 4 axs b
sbesls Jhlap By, 4 it Gl an am )y dsles g s 50,

ol gl edd sl eS8 il slaeshs glge b el ool e &S5l (bl
b Gty Sl e eslinal Jow s (Gl ol ol W 2) bl
Cails s

ol 5 dw ays doles bg 0 5,50, ol VY 1IN0 sla S
A0 s (SLL pbaige o ] 5, SE b Glil 4 Sl e, (Bl
s e gl Aoy Ve 0y Voo

=z
Sz ¥
2S5 ok~ LSJ'@J)J" b ol ['SIJ:J."‘:t r d ey ol g
00 X VO X VO slel ys 5, S0l asls, Hlsy Gawls jlsa aslo
S5 90 b (Sl soys ay Slics (ST 7Y L on JUS S s sl
2 5 Ohalep 7 Gl el (ST do s bl sl ol b as bl

ez s Olia ek [.SL.: doyd bl b oS e 4 058 e ol i,

AR S(C

(Pl ikl 13 V00 (ST5 L Sk ape (lap beha N\ S

— bl
'/.ﬁb&..}vf‘j} ------------ ¥ oax s dlslas
\/¥
\Al
\.
2
3 A
o
N4
/f
Al

5 Voo LTS TN S
Sbs el

CWosls b dw a3 sdlsles y ooas (a8l 3 Shas (sl o ged N Y JSi
S0 (o (S5 53 2 ) S b & S0 Gy oloj 300 3 bl

JARRRPSIS I
/Y
\ 4
—~
- /A N
: N ——
3 s .
o
> /f
Al
v Y. P NI
@Lﬂ,‘rl{

Cbodls b dw a3 salsles 5 oas (048 3 Shas (sl logas AW S
TNee o (S5 3 50 S 26 S s 5loj 300 3 &bl

AY

w5l 26 el iy (S1 6 b



/) bt TEY s VT8 L) Gyt pls eigs

dops bl b prman 2 s ES 26 e 4 5 3,800 SIS 5 S
5 omk (Shaeys Bl e 7 il Dppe 4 Sl (Sl
oS fli;xa 395 oS ol 2035 cb o s oliia GSUSs el
LYoAY) phlSs 5 ol slo gty b 1 alaamnd b ol (ol o 3550
i byl e (Y20 0) phlSs 5 g 5 (Y2 VA) ol n s SKSL5
5bj 5 (1SI5 hyd O s st S5m0y 0l 455 )y il 4
S et | 68 5l ol pla 3 b usSnn sl 5 Rl
4 Sl S50 5, S s S0 (S USE Cutisn s s (S s b

1S (o2

38t IS8 S sl 53 S WLy TN o s (ST sl -
ASr &S 55, Sl by sVl e 4 oLy 8L

.:):qu JSa gb Sesr s s FNeo 5l S i f'SIf doys ly -
039 8 SNee Sl S WShibead (Sl 5, S sl gl cde
ool p bl sl (6 S033) 5 Sl sl 53 00l 5oy Ol o
et 515 a5 TV o oS3 b o S Sy s
4 ok G 48 45 Lol toaal oS Sl 3 ol sl eVl 3 0L~
e 3 i sl 45305 & b e A oy e

ol 02 5 S

23935550 b 6 & S0 G, 5l e 0SB SRl 75
dalse 51 (S0 ol @ a5 b Gy 3500 (oot eSSl 5, S
3 S ol gl el 6,38, 03l 7 ol S pbx 68 U3 e
S b Gl s o (S doys GRIN 5 Sk cuglin sbxl G b
e 5l S el o Camglin GBIl Azl L ] Sl
abs b ok aibaia 5115 o b Slages ol sl oY Oloj 052 50 S

5l

«®

bewsb

1. Canny
2. response surface methodology

(References) @L‘u

1. Kok, M., Vrijling, J. K. and Zevenbergen, C. “To-
wards an integrated evaluation framework for multi-
Functional flood defences”, Comprehensive Flood Risk
Management. Taylor & Francis Group, London, pp.921-
926 (2013).

AY

«(Ys d’bjflf),'i)dfucch;lfub-&fubj(gﬂl

D Sl flf)}wifl,' ZU 4 O a Oy (6 ok 035 5 Ol (o

0 03 531 305 (L) (ygos odsds (e r@;..a}g;ls- sy N S
TNoe WS15 4,3 b 3 S 26 4 of paew, 5l (o

CPY il o) G, &Sl el s SIS By O3 (Ll

(PP Sl (-lf)}“dfb'- EU 4 S Oy (6 ok 035 Ole (o

0 03131 33 () (ygds odods 3w rlf\'..e)g;ls- sy NV S

TN W15 a3 b 3 S 26 4 o paew, 5l (o

2. ASCE/EWRI Task Committee on Dam/Levee Breach-
ing “ Earthen embankment breaching”, Journal of hy-
draulic engineering, 137(12), pp. 1549-1564 (2011).

3. Costa, J. E. “ Floods from dam failures” Open-File
Rep. US Geological Survey, Denver. 85-560 (1985).

4. Hanson, G. J., Cook, K. R. and Hunt, S. L., “Physical
modeling of overtopping erosion and breach formation
of cohesive embankments”, Transactions of the ASAE,
48(5), pp. 1783-1794 (2005).

5. Xiangang, J., Jiahua, H., Yunwei, W. and et al. “The
influence of materials on the breaching process of natural
dams”, Landslides, 15(2), pp. 243-255 (2018).

6. Schmocker, L., Frank, P. J. and Hager, W. H.,
“Overtopping dike-breach: effect of grain size distribu-



tion”,Journal of Hydraulic Research, 52(4), pp. 559-564
(2014).

. Schmocker, L. and Hager, W. H., “Plane dike-breach due
to overtopping: effects of sediment, dike height and dis-
charge”, Journal of Hydraulic Research, 50(6), pp. 576-
586 (2012).

. Mizutani, H., Nakagawa, H., Yoden, T. and et al. “Nu-
merical modelling of river embankment failure due to
overtopping flow considering infiltration effects”, Jour-
nal of Hydraulic Research, 51(6), pp. 681-695 (2013).

. Ellithy, G. S., Savant, G. and Wibowo, J. L., “Effect of
Soil Mix on Overtopping Erosion”, In World Environ-
mental and Water Resources Congress , pp. 35-49 (2017).

10. Asghari Tabrizi, A., Elalfy, E.; Elkholy, M. and et al.

11.

12.

“Effects of compaction on embankment breach due to
overtopping”, Journal of Hydraulic Research, 55(2), pp.
236-247 (2017).

Zhong, Q. M., Chen, S. S. and Deng, Z., “Numeri-
cal model for homogeneous cohesive dam breaching due
to overtopping failure”, Journal of Mountain Science,
14(3), pp. 571-580 (2017).

Mohamed, M. M. A. and El-Ghorab, E. A. S., “Inves-
tigating scale effects on breach evolution of overtopped
sand embankments”, Water Science, 30(2), pp. 84-95
(2016).

A¥

sl 52 il gy s S5 A





