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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
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Table 5. The values of n4 based on the plant height
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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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HEC-RAS model Create aperture at the level of 2446

mehrgerd Plan: 2446  12/29/2021

2372

Legend
270 o1
WS FF 1
Fx- I T o
- Crit PF 1
g ——
T 2388 Ground
£ -
e Bank Sta
2362
2360
s
s0 100 150 200
Station (m)

HEC-RAS Juo ) oo du jl (g yi0 FVo o dlols VY S5
YYES 515 50 &g, obxl

Figure 13- Distance of 4700 meters from the dam in
HEC-RAS model Create aperture at the level of 2446
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Figure 16- Distance of 3000 meters from the dam in
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 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

mehrgerd Plan: 2446  12/29/2021

Legend

EGPF1
WS PF 1

2=
Ground

-
Bank Sta

Elevation (m)

Station (m)

HEC- Jao 1 dw ghaio 5l (gm0 ¥V v alold —V) SGS
RAS

YEES 515 50 &gy obxl
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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