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Employing the Optimization
Algorithm for Plan Layout in
Designing Academic Center

Niloofar Sadat Hosseini!, Katayoon Taghizade?, Ali Andaji Garmaroodi®

Abstract

Space and Human Activity are not two independent and different facts; they are two different manifestations
of a similar nature. Accordingly, focusing on these human characteristics leads to a single concept evolution of
architectural space and social relations. This single concept forms the idea that space is an inherent feature of
human activity, not a basis for it. Simply put, space’ configuration properties, in contrast to its physical properties,
play a more prominent and vital role in shaping human activities. In a school building, space's pedagogical value
is defined relative to space's function to attain socio-educational goals. Particular configuration possesses the
potential to determine the position of the students and the teachers and adjust the paths in which knowledge
is shared, and learning happens. If we consider the spatial arrangement to be one of the fundamental aspects
of architectural designing that affects social function, then specific spatial analyses should be integral parts of
architectural designing processes. As an architectural analytical theory, space syntax has provided a body of
knowledge on the spatial quality of architecture, its social effects, and a method for its analysis. Based on an
algorithmic ground, this research is looking for a solution to achieve the most appropriate response for designing
spaces such as schools in which spatial formation and the arrangement method are of grave importance and
define the way events happen in space. Since spatial discipline and the relationship among the spaces are notable
factors in providing physical and mental comfort for the space users, it seems necessary to make an effort to gain

the principles of effective spatial arrangement in schools.

Keywords: Spatial Arrangement, Social Function, Configuration, Architectural Technology

1. M.A. in Architectural Technology, College of Fine Arts, University of Tehran, Tehran, Iran(Corresponding Author)
2.Associate Professor, school of Architecture, College of Fine Arts, University of Tehran, Tehran, Iran

3. Assistant Professor, Architecture Department, Pars Institute Higher Eduction, Tehran, Iran

Raf | Vol.1 - No.1 - Summer 2021







OBwwss sloinl

OYUe iy Jaslgd

Dpdye ele Ve Giluyad 9 Coope (Srlome din) yo «iyy & &5

35 63593 Lo 53 Olapen Ly g wial oud ole 6,505 4085 5 38 wols L) sladlis
sl gy I

Aasb 0Ly ol GSS ol 5 Gald Ob) 4 Wb ledlis

Sl pl g dlen u_m|5§ C8byd 9 dopyed Ol Cogad (Glygls wol 3l us LadllEe
N

Cawl Qlfwy b odiwn gd duge » lodllEa yo oud t)lan e Cdgiue
! O3] Lndd e ol b 0y (Jgd o dlxo

Cewl & gion S 9 Ob sl 53 maie SO O 3 ol 5o oud e sladllis Ol

OVl IS5 slozaly

JolS Olgie Jalss 4S5 o9 Jluyl 30 UBIas Jold SO dIlEs o yod 10w 99 Oilasive ddo
dooe L diiiwge ps (ale &35 oloam 40 JBuiungd Ly odiusd Solgils pls 9 pls Jlio
Solgils L 5 oL ummad 0l S0 5) Cy 8059 o3loii (3815 03lo—d (3L Sl
39 Y] eSSl o Yl Joomo Ly dswge U ale 4055 ol by OBt 3 Ly o gd

S-S5 009 dJle & 5090 3| gy Gl § 380 il o3l Vo ) FoS wol ddle Hlgis :(lgus
il B8, s L ot o

Gdiod Gy 9 Blucal (diod g @l Gl Jols 4S5 Sl alis 31 gl odls oS
D0, S e B A BIS Ve -Fee 50 unl adlie SuSs ail g Sdout 5 Lo 4Bl o sege

0uS 0L s |y dlie g gb90 L adiye Lol 03l 3103l 1L € usb odiwngd :gualS OB 3lg
Wb Mo ;50385 5 JgSpe L 45 S Ole gadS oB3ls Olese L
£ 5-b5m b Jali 315,30 dlse g b 4 &S Gl @l Jbrin danin :allus Sl 9 donlo

3o Blusl o (e 9090 L o bLS) 9 Gidshy Gg o 9 Gl (Gingiy dlun , ko)



Ol go90 b hdpe dmd)S alodl glogiangsy 3l Glaaodls (§dod didug ) :§iod diden

D5 Ol udio VLA Ly ol dEe (39 9 3,S09) G9lds anl diduy 53 g-de

ol 9y90 aass glayhisl oy Gudomen 9 4o 53 d38) )5 o ole Glagiy) :Gulod g
D38 0315 gl it (ol 03 Oldier S5 Ly 9 el sebas ol sy 5o

0 dodasrUs 5 Slaogas iyl olee Jold g5 dse ladl 5 bd ) 16t Lol
JS—i 1y adlie lod Dlgt i z 8l 50 §48o3 6,15 (Sle Wig-d Ol @y Sle Gisy o
el Se O 4o dlie dwdyd 5 dad (0

D )y Jiso ol 53 4o Ol pue L OLSI dalgd cd )8 5929 Uyg0 50 § (9

Gl Blaal o Hlaws pae b (iliws 5 Gy e sladdly Giso ol 50 1§ S dod
Dsde Ol (Le)dusyd LI Ly o) dols o

4S Sluwdo 9 Leog,S 1,8l olealy 5 &)Sas 31 dol SS9 4dd Giodu 50 1,Sid 9y dds

D9 00, fl_a Lleas of \_,‘deu.g Cogo 9 Wldidly (i dIBa 50943 5o

3Luyd G900 Olowdgd 9 wdSS Sl gladsles Juld (s = d8La] Gloud gl (ol “5:‘_,.3'
D9 oo)gT aJle glgdl yo La:u_.&‘:y@ Olg—ie Cod ul d JEa g,_JUQ.n 5 GloMaol

35 90l Sl oud oolaial Ladl 3l dlie )50 5 45 Gmlie JalS Sl tin igalio G gl
ouoolitul moalie 098 ;53 o sd (Sl pL e 1o Lidll By 3,5 do e gl
0900 odglzl 8900 b oud itie 4 sdS Jlw 03 38 5 dnds QY ol Al 5o
Sloinly go—e 3> golie 0ualS 9 a3gle)) Slasialy Gisu 1o golie edal Jasllygiwd 5 ln
ol odaline Jobb gBuiwss

lio 808z dsMeds Lyl Liso Jsl doxio 10 3L 3y90 Olasin LS Jols S isn
Cw) anld et glaollgudS b 3dais LaoilgudS 9 dalS Ver L0+ d9us 50

A EB5 g ygad Qg4 (Jgdes dible ililsie Jolid dIlEe d5us 4S L Sygo o e Olilsie

olé dogi 5 Jesllygiwd do Lahl 3l s ol (SR RS-
Sib(jpg Canyd L o dpi 300 by L JEL) Cowlio CrisS U Ladsuz 9 Layldgs «JIS!
38 s e 53 glol 51 a5 aidl axals dsls 5 o8 0yl bz Ladsde 5 Laylogé JISCs!

Olsie Caul Coanl 35l alis 53 Ladl doowe s msie 4o 3Ll § 003,50 )3 awlio gls



D9-d 553wl Lay

&lo eudal 9 B3zl Jigy
el 9 8l~c E)a 0‘9*""
(b 1ylics! Jlw OLliwo g Ui)l}'al.v} (al_g) ygo i Fo o _

0d—i03litul d s Jlw odicungd Solgls all) il ddld suiugg S pie 45 Sige 8

.(Author’s name, year, page number / Gl sbo Ly d =bo

©1-503atul ddud Jlw liunsd 53 ;o Sl al) il adls odiunsd 93 maie 45 Sso 5o

.(Both authors’ name, year, page number / &lodo L dbo

j‘wg Js! EMyfbmtubwloowyu)lwuowyu&wadju_?)&op
O 9 Uyl ddicwngs Solgils <=l_») Sg-ie ,53 (et al. L wcdS3) dsud yo) «OlyBen 9» Syl O
.(First author’s name et al., year, page number / Glodio b dxbo 100 bodldiwl dwd Jlw

o dodio bylods (H8! Oygo 30) 9 Jlw 38 Dg—ds 00, (s 3O ug_\wy 6[.: 4S Sygo 50
Oygo 4 0Ll pilie Cuwygd 5o -

aolie 65313 i . Cul (APA) 80 el (wliilyy ozl dabioga s 31 a8 S5y molie eidats gy
S 3 4S $dls 53) Sl H 31 503 pu B iy o OF 3 ey 9 Ll By iy o lul
S ) Gl ediun s S 31 4S 88)lg 8 (u=il ddls 3529 malie 50 51 S ) iew odiwogd
3138 el 3l amy 45) Ll Bgyo Lzl Ceupad 5o Job HUT sl asls dg29 b S 5o 430
0= Eolis g 9 )l Eolie lunl wob molie Cowpgd (35 50 Wigd jmlate oo 3l (S0
580 51,8

A L) o 548 . OLS Olgis (GLas] Jl) Lodiw s pb (Salsils ab ol ObsS -

() e==se (al_a .gL‘zS Olg—e i) Jlw .odwngd el_s OLlwo g ujblgjl.& <=l_a oo yS QLIS -
oylo—is)0y9d dlma el_‘:.dJLﬁ.n Oloe i) Jluw .odiwn g (al_'a OLiw gd (Slgils CU Le dJlEe -
Ll dsdio oyl — ool dsdio o)l (ddoe

Sod ol

dzxe lgie adlie Olgie HLil Jlw odiugd p b g (Solgils a5 las -
(JLw olx 9y ‘C-.’.)B 30 Gwiwd) ddlBe SS9 HLid Loylo—is 0)90 ol

=2 3 Lagin azal Ggyo L uob wdl ardls adlie b 0bsS wis Jlw S 0 88 S ;5%

LSy S0l as Ly 585 93 5 ST (siomens 0,80 Gjgo Galadl 00 glayl yo L wigd SSAS
Db d8lal ol dl &_735 fL’ Aol Gl J9yd =20 &L?)l &999 sl didgy oS Jlw S 5o



dlio &1yl dgoo
Wsd Jlyl Coluw 33,5 31 6o Wb Vs -

J3lus= 9JPEG Cwnypd L kg)l.ljfli by i Ly aJlie (glayloge o) JS—al -
Ly @NSL e gleadld Gygear ¥eedpi o—isls)y
Wsd Jluyl Word Jols Orygods ki ladgds -

IS odlatwl (s) o3om 3 GlwSin,d a3 3 (0) bydle ,u& slo g9y d8lo) 6 S Flies ¢lyo -

23 glayl o b&gAQw o3led iz 9w gy C,‘_mbd_gg“‘,‘_gjlio_k’yb =)0 slooygs -
sl JolS 5 Cowly o oz S Lo

Ablbe 4B Oaus (6Me) & (anad) Gt ($503) & @olats] o3dejl oolitul -

ST IV o)_S Oygmio L,_w)lé g.)al 9 ub) usz ‘_,_w)lé b G d U»Lwl).g s fs uﬁg‘i_: -
23,5 Jlo—sl Fn 53 Ladlolbes &S



sl 23 @b d S o 03wl g g 98

ol o1 ol ol i gl
YA B Nazanin Bold dlis s
VY B Nazanin sy Slasiio g b
'Y B Nazanin Bold (o) Lis olgis
VY B Nazanin Bold ey
AR B Nazanin oylb 00 e
AR B Nazanin eyl 1S IS5
VY B Nazanin dlis oy
A B Nazanin Jose3 5 JS5 Lussin)
A0 B Nazanin Jsi Lyusss yoo
A\l Times New Roman Bold Wi S g
A Times New Roman eSS Bty Slaseiio g b
Yo Times New Roman sl 00 oyt
Vo Times New Roman el S 851,
q Times New Roman S g
Yo B Nazanin b Cudgi g
AR B Nazanin oyl gl
Yo Times New Roman sl ol
" B Nazanin ((op) JSal 5 Jolia o5 5o
q Times New Roman

(alSSN) JBl g Johi> 5 35




Table of Content

Analysing and Evaluating the Design Process of Children’s Hospitals through a

Participatory Design approach based on the Hart ladder (Case study: Royal Manchester
Children’s Hospital)

Elham Sfandyarifard / Patricia Tzortzopoulos Fazenda

Assessing the Methodology of Design-by-Analogy with Historical Elements in

Iranian’ Contemporary Architecture
Ali Asgari/ Maryam Mohammadi Salek

Interior Design Criteria for Healthcare Centers with Emphasis on Evidence-Based

Design

Sara Hamzehloo / Elham Sonboli

A Comprehensive Attitude towards the Arrangement Notion in City; form Utilizing

a Development Director and Controller Role in Urban Space Designing

Marjan Babaei

Employing the Optimization Algorithm for Plan Layout in Designing Academic
Centers

Niloofar Sadat Hosseini / Katayoon Taghizade / Ali Andaji Garmaroodi

Investigating the Role of Building Information Modeling with the Virtual Reality

Technology in Sustainable Buildings Designs
Mohammad Behzadpour / Seyedeh Mahsa kami Shirazi-Mohammad reza Bahramkhani



In the Name of God

~

Raf Quarterly Scientific
Journal of Architecture
Restoration and Urbanism

Vol.1 - No.1 - Summer 2021

License holder and Director responsible: Dr. Elham Sfandyari Fard

Chief Editor: Dr. Alireza Razeghi

Editorial Board's members (in alphabetical order):

— Elham Sfandyari Fard / Assistant Professor, Department of Architecture,
Rasam Higher Education Institute

— Nadieh Imani / Associate Professor, Department of Interior Architecture,
University of Art

— Heidar Jahanbakhsh/ Associate Professor, Department of Architecture,
Payam-E-Nur University of Tehran

—  Mitra Habibi / Associate Professor, Department of Urban Design, University
of Art

—  Seyed Behshid Hosseini / Professor, Department of Architecture, University
of Art

— Sara Hamzehloo / Assistant Professor, Department of Architecture, Karaj
Branch Islamic Azad University

— Alireza Razeghi / Associate Professor, Department of Restoration and
Conservation of Historical Buildings and Urban Fabrics

— Fatemeh Mehdizadeh Saradj / Professor, School of Architecture and

Environmental Design, Iran University Of Science and Technology

International Editorial Board's member:

—  Patricia Tzortzopoulos Fazenda / Professor, Department of Architecture and

3D Design, University of Huddersfield

Executive Committee:

—  Director of Internal Affairs: Nasim Jahandar

—  Executive Manager: Amir Sfandyari Fard

—  Technical Editor: Meysam Mortezaei Manesh

— Literary Editor: Zahra Arabi

—  English Editor: Asma Noori

— Director of Artistic Affairs: Hamid Reza Arbabi
—  Graphic Designer: Mona Hasanzadeh

Address: No.37, Eynollahi St., South Taleghani, Karaj, Iran
Pastal Code:3133986819

Website: Rafmagz.com

Email:info@rafmagz.com

Ministry of Culture and Islamic Guidance Reg.No 85929
All Rights Reserved.

The views expressed in this journal do not necessarily reflect the views of Raf journal.




R, 3

)
4

$
9

“'

-

A
7

s

"/

E
<
N
'i
%

V“
VAVAV
—— A v

(X

}}VAA

Raf Quarterly Scientific Journal of Architecture, Restoration and Urbanism
— Vol.1/ No.1; Summer 2021 —

Analysing and Evaluating the Design Process of Children’s Hospitals through
a Participatory Design approach based on the Hart ladder (Case study: Royal
Manchester Children’s Hospital)

1 Elham Sfandyarifard/ Patricia Tzortzopoulos Fazenda
Assessing the Methodology of Design-by-Analogy with Historical Elements

in Iranian’ Contemporary Architecture
1 Ali Asgari/ Maryam Mohammadi Salek

Interior Design Criteria for Healthcare Centers with Emphasis on Evidence
-Based Design I Sara Hamzehloo/ Elham Sonboli

A Comprehensive Attitude towards the Arrangement Notion in City form
Utilizing a Development Director and Controller Role in Urban Space
Designing 1 Marjan Babaei

Employing the Optimization Algorithm for Plan Layout in Designing Academic
Centers I Niloofar Sadat Hosseini / Katayoon Taghizade / Ali Andaji Garmaroodi

Investigating the Role of Building Information Modeling with the Virtual
Reality Technology in Sustainable Buildings Desighs

1 Mohammad Behzadpour / Seyedeh Mahsa kami Shirazi-Mohammad Reza Bahramkhani




