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

13 pouraminian and Ghaemian, 2017

4 Multi-Objective Particle Swarm
Optimization(MOPSO)

doddo

JrS s ke sboosle (35,5 5l (S G slaow
Osmed il Glaal gl o wies b glad]
5 g e dadlew Sl o 5 (55,9laS oS
“Js8 slaojlu cnl ol digh oo a3l 008 g Cgm)
Skl o 1y g0k sloanzo dagyl (YL slal Lo 4 Sy
Slogd Llod b laan o ool (hals (sl (A6 55 0
e g (B syl Sl 8y (el
i JS& 5 Glgoe 1) (i lasm il wieds )|
393 ol (o098 g lOMLCuy (g A du 4 glolia
wibe () slag s SeS a1 355 Jol (59 slas
503 gVl jLid (g HLad zge Jlid ol lud lag

OYEY c0ns)) a8 (oo S35 e 955 05 alwse 25
Sl g o3l (b olml )5 (59 e (A5 4 4 g L
Sy g Uy wile Some lagys plp jo Jols
O B s 4y a8 L) 00 sl Colu a5 0ai YL
g oplplo cwl [0 lasw 5l i (b cale o
@ Srae oo Gl amiiye g aw sl 98
odsd o 4y aslxl wales 7 b wlasl sleas s rals
Jo ool og oz 5 byt 5 5 (b g
Siloainte by, b oo Gl bl (gloaige aliew
Shay ¢ b sryalin sy s Jyese SLSL,
Sl Tbgy rsasby sy 5 b5 eE saln
5,003V 0 () Sen § (> 5l) el (sl SMSLine
elbin Sl (G29618 (g5ludings sladae sy oo Sl 4
wadpll St a8 Sladss s il LIS ol ol
Silainy alias > 55 bapz )5Sl cnl 5l (S 2
28,513 (o) 2090 (w98 42 9 (59 42) (S S Slu
Oldre> Lawg oadplnl 5820 4 g oo aloa I o
oladaass o ol 0,5 o,Lal ®Y Ve L 48 jeauw g
Sos2 wuS 5 4 IPSO-ANFIS oniiy s osysS]
- omas il piaew b abogae "ol aess
PSO- gix ;508 (s o2,s80 Sy L ) e V5508

! 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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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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