[ Downloaded from journal .hydropower.org.ir on 2026-07-04 ]

[ DOR: 20.1001.1.23225882.1399.7.27.5.9 ]

& By ol g g o cole i
48 (sbiano;] ik 3 om0 o | w3k Jlus

Journal of Dam and Hydroelectric PowerPlant
7th Year / No. 27 / March 2021

Syl fyad 50 (g ymS B 5,5 (g jlwddag o 5l 0 50,5 CablB )y g

39 R B alailo Ay

) . 3
# (gogane
f}nml Il

S b (S

v

oS

G2l g (Bras R > Rl 4 s ghaile gl 5L (S5 (S sladw sl aige Ak
e 1o golul sload aoren alivss 5 (Sl Dlogd o Jdo 4y aull o ol sloas s
2913 s5lainge la oo sl osliinl el oo el (SLaS (ud oduzmn 4 45 B33 5 (55539
85 Sl Sl s Sl Mgy (nl 50 el AL 5 ST 559 (s slads a2k 5o
48,518 (o) 2090 LagS (S (S s Sl i ik aliae > 50 (55815 S5 (s5laige
oy plis dglio o duglie S (rexd (9o (iludinte piy sl @l b (23l ags slal
IOV RIPCR: PRCINERR S NIV YIS PSR FRE K et Pty
g dzoly gylal il aisy sgs e )0 BIY i 4 | Gl Bue ailss 2Kk atiles
DS gm0z 858 o080l 4 Cad (65nS 1B S5 (0,51 L oadiarule Bus mlss lre Sl o]
oaldle loz i, sl szl b oo jo Bl ane Slsz 4 o, BT e cl 56S
oL saimoyLlis LS gaemme, Cunl Jign Qo 0 VIF (i 4y D)3 read oeo pu ;9] lawes
Sy g ole> (g oll g sl 5l s G sbas slal acule [0 (5 xS S S o065

Ll ol Koo

[ 5S slaosly

(95519 Solaly il 69« Sliwl slag i (6 S S5 o 558l (g ilwdinge o Sig (S S

u;**’)"] «5)‘49.19:

f_masoumi@uma.ac.ir  Los,| sise olKails cwdige g (28 0aSLLild ol yoe cwdigs 03,5 Lol %'
sl 3o oliilo (ol gulie (cwdige 9 o e il Sl es cwdige byl calid I (ggzmatile T
sl Bie oliilo (ol gulie cwdign 9 o pde il S Gl es cwdige Ayl cali I ggmiisls ©
=R55 sole
QUFNA s 7o)l RUNARVAS Rt IR I


https://dor.isc.ac/dor/20.1001.1.23225882.1399.7.27.5.9
http://journal.hydropower.org.ir/article-1-378-fa.html

[ Downloaded from journal .hydropower.org.ir on 2026-07-04 ]

[ DOR: 20.1001.1.23225882.1399.7.27.5.9 ]

A et e ettt MBMO)W/MJLu/‘de)JDKEﬁEMGAsQw

=9 b DS (omea Jhea o )e8l (oS 5 a5 BPNN
Slodw digy (b 5ol N aSil ceae a5t
A Wo,S S e Calehyd 5 wosel awlie pwsd
iy >hb ely oasolyiiy IPSO-ANFIS (cllse
550 31 el 5 ston PSO-BPNN s, b dugli o o
o sleans giluags a0 cadplxil Oliass
W Lo o ollSen 5 pldiss 4 lge s
o o ohles o S5 Ko aados j0 0,5 o lil
L s o slonw slul (s 5 2Lk 4 YN0
duolie aiSle, OlS crexd (he o, e8] 5l eolaul
Goyb jloaolgiins olul b g, ol o sdwlcawad olal
SIS (e S9n i eNl aS ol (LiS Jgene sla o)
21 (G e glaaw sl (b o (a9 <l
9V Jlo o (Sl g (cwgad ot Bl S
oo heslaial b (B9 (o sl sl (jluanse
Lol anlllas asislo Y e 5055 (55 ke (5ot
Ol T (o gl 092 lisgiin 5 LsS s (555 2
ahhie Cl> o ol Cle o (Bras i e a5 o
Ao, MAY e dy Qilgd co 9290 Sl 4y Cand aigs
sleslasl LAYAY Jlu jo o)L)Se g oMol il ials
39 s Glaw sl gl 4 S5y ekl
clie polie s gl 5 cdee Sy,
S 151 Gty 09 gl S o5 slo ey
A S5 e, oSl 5l eolaul L AYAD Jlo yo oK 4
2 oyl o a5y (ko dw olal (gleaige
e ah b Sey o )osl oS Sl st Geies
sl 5ok ol b oelen bt wl esras
lade digy his wiedss (ped sln @ sl
TN JSIVCEE JE 3 s
oo 31 el 1YY Jlo s ot 5 oliasln
aoly gyt 2 O e hen o5l abamay
O 2 ooyly (i sleallie 5 5w W% e o

RS- C

10 Golkar et al, 2015

" Honey-Bee Mating Optimization(HBMO)
12 Radial-Based Function(RBF)

13 pouraminian and Ghaemian, 2017

4 Multi-Objective Particle Swarm
Optimization(MOPSO)
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! Linear Programming (LP)
2 Non-Linear Programming (NLP)

3 Dynamic Programming (DP)

4 Banerjee et al., 2015

5 Hamidian and Seyedpoor, 2010

8 particle Swarm Optimization(PSO)

7 Adaptive Neuro-Fuzzy Interface System(ANFIS)
8 Back Propagation Neural Network(BPNN)

9 Pourbakhshian et al, 2016
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3 Mosavi et al, 2016
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Investigate the Applicability of Gray Wolf Optimization Algorithm in
Determining the Optimal Dimensions of Concrete Dams

Fariborz Masoumi!, Sara Esfandmaz?, Negin Zafari

Abstract

Acquiring optimal dimensions of concrete dams by reducing the cross section will reduce
the volume of concrete used and consequently reduce construction costs. Due to multiplicity
of constraints which leads to complexity of the decision space, meta-heuristic optimization
algorithms have been increasingly used in optimal design of gravity dams. In this study,
performance of Grey Wolf Optimizer was assessed in optimal design of Koyna concrete
gravity dam and the results were compared to Particle Swarm Optimization. Results
indicated that Grey Wolf Optimization was able to reach to a 5.2 percent lower mean optimal
cost over 10 runs result with considerably a 61.5 percent smaller number of function
evaluations compared to Particle Swarm Optimization and considering stability of the
algorithm results obtained from Grey Wolf Optimization had smaller standard deviation than
Particle Swarm Optimization. However, in 10 consecutive runs, the minimum optimal value
reached using Particle Swarm Optimization was 1.6% smaller than the smallest optimal
value obtained from Grey Wolf Optimization, considering overall performance of
algorithms, Grey Wolf Optimization presented a promising performance having a faster and
stable convergence.

KeyWords

Concrete gravity dam, Optimization, Gray Wolf Algorithm, Static forces, Earthquake force,
Overturning stability, Slip Stability
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