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Coles j0 oS w00 (gyin Vor dold a4y ablie (o)by ada
5 duwy alato OYY 2l & Jdo lawgy o 03 abolde &gemmo
{F) 2l oo o Yo+ Iogs abolio 150
axlllae 3,90 dhaie (6525 (s b (eSS

4\3‘5.}9) P (S a) )‘ u.:ul) Lmd.ml).:‘ 2 ULP )L\ﬁn
s ol g SKWlawl el o conl 4Bl S g 2lS
2 S cge lye (o)l 3 g auiS o)l g Ol (i
2 Jein] mlse 51 K> (S .JJ)ngo 43[539’) ot S5
P ool ol & e o baalpl o Ol eS8 bl
5 o5 blie elal 5 (Saleal 5 by Susl
9 b olail Dol o)l e S Job 0wy, dwiin
Foe Jalse dox | iy S5 5 s ailhdy) (glablu]
Ol (Sasl g albagy dwdian elaiel ol 3939 4 )
Sgion sl il o Jyosb > ol itk o
iz cpglis cov by blie )0 sl pl cuoglis b >
g0 ol Comle e ay Sl 5) cape oo
0yl b opl ol 48,3 S8 bl LI oalitl
> o a5 bailssg, lrojliz (5) &l (iaglie
Wile S Jgars 3 bloise bl o Sy g by blie
Cuoglio &S Cawl 0000,8 by o alie (sla Jg0,8 g S yiu!
9 s glae (bl b palites b 4 ol lde
Fnmb b p) cups e Mibe b
S8 9 Tdedrge cpum dlge (anail (Sgpra blyd
2 gge Gl g (b Jelge g (5)lse Wlhg) o
4\!&]).:‘ bz glaciond JEl LQWAJM.U» 9 43[5.)9) )...m.s
pwab U»L.ul)J .).))suo dMW wl) 9 &> J>|9M)
3 Coglin ol anlpl 3 g ol Yp! baslsg,
G g3 i 5 Jolyu e ol i
Sl Sblos Sisle (5315 e oty 3l o 4133,
b ospan g ibie o b Jlae ) anlyl cuglic
sy gl Sisie clasie Sl dall) 4 a2y
gblio b aalyl o > & ype 0 a5 b
ap b ol e (22 et S b g (050
ghio gaw 5 a8 by Gy Bl iin 605 copd
9 Llien YL Ol a5 cplpl 08 dales e b
Sl (08ye gale > Ol v Vb (2)e (piznen

» date dgei aswie L Qeh g Qrob Qiob e
9 &wl) 9 &> Jblw dlbw) u)’tm) 9 ddbl)j d‘)’.
Taw Ored 5 (Sgpen glad (spj cups ool
D8 o et bl y ol
2,5 o dwloe ¥ odaly 5l ookl Lap gy olyps
(\c‘\c‘)
K, A,
_2.( )(3 )’ )
K3/A
20,5 o duole B dayly il g WSl o Lol anlyl

2
K; :%AiRis (®)

(N 13lg s 4 45" ol lade @ salaly pl > &S
(sl o (sl 9 ) Jolae S0 it sl 9 300
E9o20 JLQ.\;‘ oo K g 0 485 a5 15 V¥ Jolee
55 e gl A ol aall 5 o ) oo
alyl g co wuly Jolo » (Sdgyam glad Riolp
wwlyl 5 oo uly Jolsw 3 obp e Ay Lol
A5l e Lol

Job » (SKlawol slacsl 4 be e i St Y a4
daly Sile 4 L5 by jl (oSS 4 g 00y 0jb
dngio (Sl o daly Sl 4 b Y ( Jlis] Lot
Sile daly plan b Ay Lwsiin 5:Sike ke 4 L A
(FAN ) Wl oo cowd 4 Kigoln

(%i%) %)
(S“+5”) v)
Si- W "
s, | (28uxS, N
S¢ +35

oy= gblio ) bgype Vo) Luging A 65 Ll »
dlbe ojl Jlgte
andllas dyg0 dild g, dwiid 9 o ,s gblis

1’» 9 ‘3".&39) J?‘L’ u”’L‘W L aalllao )90 0dgdme
Sllos plail I gy 3,5 (e 03,5 cudlyyy i
4 baye olaylidley SaS @y osds cudly bl gy padias


http://dx.doi.org/10.52547/jwmr.13.26.189
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.28.6
http://jwmr.sanru.ac.ir/article-1-1196-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1401.13.26.28.6 ]

[ DOI: 10.52547/jwmr.13.26.189 ]

52l Lol duusds g (S350 (simadis c sy I (SIS (plis oo Jgus) (S35 (658 pladl 93 (500 (ol e
ay o Gl 5155 3,5 e sty oS (58 o 2015 sginds e lin] olie

Srp cupe Jpad ol lple e ad) (S
Oliwsj 9 sl s Jad jl i Yoame (S slaaalyl
oo dly N (6305 o po plpli WSl (BLS Jidy
oS ide 4 slaeS a4 oyl alS Lide dop b
@ ) 6p; cups e 9y 2 ) 86 e
b ORI 38 e cere Giin IS by
N EATADNFNANA)
Ol e 3 gblio o JSWo

S o S Slanlpl plgs oS b anlpl e S
AN e p alygy pree slapd 9 @ oalnl
Oyge A g )L) &l&w l) 451539) Lol )fl .))]KLSA
o5 sledl glad &5 Sye0 )3 9 o5 ol U 8L (o
oRlPl 2y BB (e 4 ) cups e A3l
b S a5 gy ofee ) Joleo (a8 Yooy jd slisdl dapd
9 Jiw P B &_:‘)a.w 0l duaS 3)‘9‘7 » 09M.C g oo
ot G cingn 45l e ) 55 gl o ol
(F07) 290 55
<l ol G

5 ok @ ORI L ey, 5 anlyl iy
OB p) cupd Gl 2l il Gl L inen
S yran g P ) 58U o5 Blesl > cplply b
oS b p5lss laanlpl 3 Sisle cups adle
sl e V5o B oA ojly 5 il Loyl g a s
9 s L dlbddl&)a) L 199{)40 NAYd oo g Lmolimuln)]
ol w8lioe Glshd g atly Sl sloS > pimen 5 sl
Og g Wb B pn laalag, Sl b
SO T /oY dgan > (o5 copd « Sy slas)lsenl

h ddhaie 6p) cops Ol 38 Jsle g By,
Wy @ Glyice Jslx g balg)y cul aloa 515505 (10
n=(nN,+n,+n,+n;+n,).ng (VY)

Sly & 2l b ) copo Nl ol 3 &S
B Ghde gk g CElESy deiitun W29 9 JUI
g.é):uo N ;.))I.) Lfi“‘” )uwu uA.u> LY LQ(Q 9 .)94»& odlail
J)M Ny 6ML’UO 4\5[5)5) o C.E.w 5 Lg)ly.mb 4> 3
56 ) ol My bl e w15y, glaile paw ) Olyis
ulf‘ A_B)m Ny s.\.wl.’u.o 431&.)9) LJL’)> a0 » el}n
Cupd Sy N5 g Ml Sisle cups p (2L Gidy
..\wbu,c 4\515)9) T Cumog a.\,\.muL.u &S L?)’Lcl
(MN0F)

A5 Al ok g Sy 4elpl s S)le 4 035
Ol Jlue o )3 ool o) sl atis Cllae &y colie b
Do gasude B cEy b Sle sp) cops o
W29y ) cupd 2 oo Jolos 4 bl il (plpl
D3 o)lse Jolis Jolge cpl aiil audly pogpas 4 ay
(F) 25l o
g Canly 5 e Jolow i sABISWS cloails
ey

sdl ojlul 5 JKb a4 &by e sy
S S (2 b clailiog o oyl Siwy sy S5
o2 I8 lS > syt b dalpl e g s
sy Glyd ylad b s (glabaly (65 o b 2 b
Como ool 035 1) 1+ dlady 53 88 ISyl Jgo 3
Sled o 1 1) cllae (]
_ (dg)™ _ 16 .
—n = 52— =0.038(d) (V)

S hd s deyd B &S (g lab g zalasly ol o
by depp e lis YU Joe b il 5SasS
A3l oS Gpj apd il i) dalpl e g i
Sy, 4 Cuns alby,y Bl g b ladsliag, 1Y
{¥) 80550 S 5525 ) capd J abudyy il
OBLS 90 9 )

$2LS e glal dacudsy OMw g ailiag,
2303 g2y Al3g) s g g 3 Ly g 4> wile
o bolyen 55 cups QLS jloddy (slaailesy,
olS (oS15 9 £ Wl ey g Sy o g by
2oy wlo olse 4 (LS by S A8 (e s
Slasl (ol Bos 0id b Lo 3 LS Jidg
I ri 2 @l Gl 15 gl plr » Gde
D (St 1553 65518 iy g Cue g o S
OwlS ale (LYo & badalpl Jolaw 50 LS g0 g A,
Lokt Jlie > Sl (il 3#l (wien 5 gais gaw |
P Gidg 33,5 o0 by ©Mb Sl 4 e by
Sp) s Il cage 5 (b pln 3 (Hle Glsie
U oS gpj cupd p LS 23, 56235 e b
gaw JSS v 9) @i STy ol gl 5 olS gy
IV abb o wolate «ol gl piorod 5 S s cxlaio
Sl U 5l Gt JS5 e o U g, 58T 0l
b JUIS &S 590 5 el i bl oSS glatijo
LN (55 e g oS Lhagy b e o)ir o
cad b GBS 4 cons gy p) cope sl)b
OlalS 9o 5 28y p 35 Jlo Jouab plos bl oo 45 0l
W)l o 8l ) cupd 2 Cales 3 9 2w oo
JUE o)l gyt LS bl g )l sl Jad 5

1- Scobey


http://dx.doi.org/10.52547/jwmr.13.26.189
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.28.6
http://jwmr.sanru.ac.ir/article-1-1196-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1401.13.26.28.6 ]

[ DOI: 10.52547/jwmr.13.26.189 ]

S yals Sl duds 5 (Sgmge imadon (o) Sl (sl (lie yoo s csiais (568 o)) 0], gige (ool e
Va0 VoV Gl 9wl Y5 ojladd /oo Jlo 550l 0> e dolidingy

S Slge (58)5 a3 3 LN pdlie =Y Jouo
Table 1. The values of n based on the bed materials
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Table 2. The values of n1 based on the degree of smoothness at the bed surface
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Table 3. The values of n2 based on the changes in cross section
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Table 4. The values of n3 based on the effect of obstacles in the river

n3 $lag) 4 mlge il ),

. b \
[N~ [N oS Y
NN R dasMe |6 Y
S 2N obj ¥

LS glisyl 53,5 a5 )3 b Na olie = Jgas
Table 5. The values of n4 based on the plant height

Na olS glas)l @,
N oligs’ \
o[ N~ ] XD bwgio Y
o[oXO~-]D b ¥

ofed~e /N Al sl ¥

o 420 ()5 5l LN polie —F Joi>
Table 6. The values of ns based on the degree of torsion
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Figure 3- Plan of the studied river in the HEC-RAS model
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Table 7. Results of Mehrgerd river ruggedness coefficient

' Coy 9 b

Sy oyl oodel Cand 4 pls Cuawd (pl o
<l o plonil Slise (glaydjl 4 4255 L 3,5 00 ailiag,
il o dnbre Sy 00 J:ol> =l G 23,5 o
90 ;0 &5 Sloj) syl g0 o ZBloyd SB s cusls
N3dleys 43 (93,5 ol &g, duw 4y 51 YFFS 4 Y¥ON 15
lSe,ua bl » BREACH Juo 5 HEC-RAS
3 3 2ol (22 Ol J o 25 e ) ol 1 (2L oM
st o 5l HEC-RAS o )5 ok Jols dus cus
3y90 35 e Sliwgy (S35 b glade 0+ 3 9 0l b,
D35 (2 )8 (s

5,5 o 429, (6 05 o ps )l Juols @l =V Joio

O s ok )
DR rd V4V e eglS Bl ) \
[eyY WAV BA+Y-. 5l Y
AN adlllas 3,90 ol (ko b VWY -

420,85 Sbyd culs Hl e a il e YFAY 4 YFYS

2500
2000
1500
1000

500

Q (cms)

JM 0 s CaSld 1 il O 815 0
BREACH

@l bl e sl ) (B0 Ol S1)S9)0

il ) &S Syge 3 BREACH Jao p sl cuwd &

10 15 20
Time (hr)

BREACH o ;3 YFYF 5 15 a0, dbul &yan )0 duw sl 5l (bl M 81)5 5508 —F S5
Figure 4. Flood hydrograph due to dam failure in case of hole formation at 2446 level in BREACH model
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Figure 5. Flood hydrograph due to dam failure in case of hole formation at 2451 level in BREACH model
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Fi%ure 7. Flood hydrograph due to dam failure in case
of hole formation at 2451 level in HEC-RAS model
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Fi%ure 6. Flood hydrograph due to dam failure in case
of hole formation at 2446 level in HEC-RAS model
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Figure 13- Distance of 4700 meters from the dam in
HEC-RAS model Create aperture at the level of 2446
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HEC-RAS model Create aperture at the level of 2451
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HEC-RAS model Create aperture at the level of 2451
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Figure 9- Distance of 2200 meters from the dam in
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Figure 12- Distance of 4400 meters from the dam in
HEC-RAS model Create aperture at the level of 2446
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Figure 18- Distance of 4400 meters from the dam in
HEC-RAS model Create aperture at the level of 2451
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Figure 8- Distance of 300 meters from the dam in
HEC-RAS model Create aperture at the level of 2446
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Figure 11- Distance of 3100 meters from the dam in
HEC-RAS model Create aperture at the level of 2446
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Figure 14- Distance of 300 meters from the dam in

HEC-RAS model Create aperture at the level of 2451
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Figure 17- Distance of 3100 meters from the dam in
HEC-RAS model Create aperture at the level of 2451
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Table 8. Results of HEC-RAS model according to hydraulic conditions in case of creating a hole in level 2446 of

Ghare Aghach dam body

Distance to Min Ch Water Surface Crit E.G E.G. Velocity Flow To

River Sta Dam Elev Elev W.S. Elev Slope Chnl Area Width
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Table 9. Results of HEC-RAS model according to hydraulic conditions in case of creating a hole in level 2451 of

Ghare Aghach dam body
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Extended Abstract

Introduction and Objective: Dam failure and release of stored water behind the dam is one of
the most important issues in dam design and it is necessary to pay attention to its occurrence and
consequences. Therefore, policymakers and planners are obliged to take measures to prevent the
possible dangers of breaking the dams. Among these measures, we can mention the creation of a
retaining wall in the path of flood flow due to the failure of dams.

Material and Methods: In the present study, the construction of a retaining wall in the flood
flow path due to the failure of the Ghare Aghach earth dam at different distances and scenarios
has been investigated. Parameters due to dam failure were determined using the BREACH
model and then its information was entered into HEC-RAS software.

Results: If the hole is created at the level of 2451 meters from the body, 18 of the 50 sections
examined will collide from the right bank or the left bank, or both. At a distance of 300 meters
from the dam, the water flow at a height of 1.74 meters from the right and the water flow at a
height of 2.55 meters from the left shore collide. At a distance of 2200 meters from the dam, the
water flows at a height of 5.15 meters from the right bank and at a height of 0.51 meters from
the left bank. At a distance of 3,000 meters from the river, water rises to a height of 3.39 meters
from the left side. At 3100 meters from the dam, the water flows to a height of 2.68 meters from
the left bank. At a distance of 4400 meters from the river, water at a height of 1.19 meters from
the right bank collides. Finally, section 4700 of the water river attacks at a height of 3.48 meters
from the right bank. However, if a hole is created at the level of 2446 meters from the body of
the dam, 15 of the 50 sections examined will be attacked from the right or the left bank, or both.
Therefore, in this case, at a distance of 300 meters from the dam, water flows to a height of 0.8
meters from the right bank and also water flows to a height of 2.21 meters from the left bank. At
a distance of 2200 meters from the dam, water flows at a height of 4.21 meters from the right
shore. At a distance of 3000 meters from the dam, the water flow at a height of 2.86 meters
from the left bank. At 3100 meters from the dam, water flows at a height of 2.23 meters from
the left bank. At a distance of 4400 meters from the river, water at a height of 0.9 meters from
the right bank collides. Finally, at a distance of 4700 meters from the location of the dam, the
water flow at a height of 2.97 meters from the right shore collides.

Conclusion: Areas with higher probability of flooding and with priority to the construction of a
retaining wall were identified. The failure of the dam at level 2451 compared to level 2446 will
cause flooding of more sections on the sides of Mehrgerd river. Among the sections studied, the
most water flows attack at a distance of 2200 meters and is related to the time when a hole is
created at the level of 2451 meters from the body of the dam, which due to its critical location is
more important than other sections and the need to construct The wall is a barrier.

Keywords: BREACH model, Dam failure, Ghare Aghach Dam, HEC-RAS software, Retaining
wall
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