ALL IN ONE CONFERENCES

o)tA2 All In One
¢ :j‘) ® (onferences

Electronic Book of Proceedings

International Conference on New Trends in Architecture and Interior Designing
International Conference on New Trends in Chemistry
International Conference On New Advances in Civil Engineering
International Conference on New Trends in Econometrics and Finance
International Conference on Advances in Statistics

24-28 March 2015

Grand Excelsior Hotel, Sharjah/Dubai

http://www.allinoneconferences.org/

Edited by

Fatma NOYAN TEKELI

AIOC'2015


http://www.allinoneconferences.org/

AIOC 2015

International Conference on New Trends in Architecture and Interior Designing
International Conference on New Trends in Chemistry

International Conference On New Advances in Civil Engineering

International Conference on New Trends in Econometrics and Finance
International Conference on Advances in Statistics

Sharjah/Dubai

Published by the AIOC Secretariat

Editor:
Fatma NOYAN TEKELI

AIOC Secretariat

Blyukdere Cad. Ecza sok. Pol Center
4/1 Levent-Istanbul

E-mail: info@allinoneconferences.org
http://www_.allinoneconferences.com

Conference organised in collaboration with MONRE TOURISM

Copright @ 2015 AIOC and Authors
All Rights Reserved
No part of the material protected by this copyright may be reproduced or utilized in any form or by any means

electronic or mechanical, including photocopying , recording or by any storage or retrieval system, without written
permission from the copyrights owners.



Dear Colleagues,

Al In One Conferences (AIOC) is an international conference organization, aiming at the repositories of the
academics, members, collaborators and all other interested participants in the fields of Interior Architecture, Civil
Engineering, Chemistry, Econometrics and Statistics. We would like to make their collections, research and
studies discoverable and accessible for discussions and sharing while enjoying the diversity.

The goal of the organization, as stated previously, is to join all in their specialized fields of expertise, in order to
communicate and convey ideas, new tools, and experiences. Furthermore, to encourage available future
researches and broaden our academic horizons and élite in a relevant conference of choice.

Registration, abstract submissions, and traveler informations are available here. We invite you to join us in this
important mission.

Important Note: Article evaluation process will be according to reviewers ‘ (referees’ ) comments. Papers will be
selected on basis of blind peer review by members of the Scientific committee and other independent reviewers
(if necessary).

We look forward to see you in our 2015 Dubai Conferences series For any further queries, please do not hesitate
to contact us.

Best Regards,

The AIOC Organization Committee
Assoc. Prof. Dr. Fatma NOYAN TEKELI
Yildiz Technical University

Committee Chair



Acknowledgement and thanks are given to the
Evaluation Committee

ARCHITECTURE

Assist Prof. Dr. Saadet AYTIS

Mimar Sinan Fine Arts University — Turkey (Disciplinary Chair)
Prof. Dr. Ayla ANTEL

Mimar Sinan Fine Arts University - TURKEY

Prof. Dr. Burgin Cem ARABACIOGLU

Mimar Sinan Fine Arts University — Turkey

Prof. Dr. Nuran YENER

Gedik University — Turkey

Prof. Dr. Ozlem EREN

Mimar Sinan Fine Arts University — Turkey

Prof. Dr. Sema ERGONUL

Mimar Sinan Fine Arts University

Assist. Prof. Dr. Ozkal Barig OZTURK

Architecture — Mimar Sinan Fine Arts University — Turkey
Assist. Prof. Dr. Senay BODUROGLU

Architecture — Mimar Sinan Fine Arts University — Turkey
Dr. Esin SARIMAN OZEN

Architecture — Mimar Sinan Fine Arts University — Turkey

CHEMISTRY

Assoc. Prof. Dr. Dolunay SAKAR DASDAN
Yildiz Technical University — Turkey (Disciplinary Chair )
Prof.Dr.Ayfer SARAC

Yildiz Technical University — Turkey
Prof.Dr.Belkiz Bilgin ERANn

Yildiz Technical University, Chemistry Department
Prof.Dr.Ferdane KARAMAN

Yildiz Technical University — Turkey

Prof. Dr Josef TRNA

Masaryk Univerzoty — Czech Republic
Prof.Dr.Nuket Ocal SUNGUROGLU

Yildiz Technical University — Turkey
Prof.Dr.Ozlem CANKURTARAN

Yildiz Technical University — Turkey
Assoc.Prof.Dr. Husnu CANKURTARAN
Yildiz Technical University — Turkey
Assoc.Prof.Dr. Gulnur Keser KARAOGLAN
Yildiz Technical University — Turkey
Assoc.Prof.Dr.Giilsah Giimriik¢ii KOSE
Yildiz Technical University — Turkey
Assoc.Prof.Dr.Meryem CAMUR

Kirklareli University — Turkey
Assist.Prof.Dr.Mesut KARAHAN

Uskudar University — Turkey


http://www.allinoneconferences.org/scientific-committee/#architecture

Assoc.Prof.Dr.Murat ATES

Namik Kemal University — Turkey
Assoc.Prof.Dr.Tuba Erdogan BEDRI
TUBITAK Marmara Research Center
Assist.Prof.Dr.Esra Tiftikci KASAPBASI
Aydin University — Turkey

Assist. Prof. Dr. Fatih CAKAR

Yildiz Technical University — Turkey

Assit. Prof.Dr. Haci BAYKARA

Siirt University — Turkey
Assist.Prof.Dr.Humeyra MERT BALABAN
Hitit University, Faculty of Engineering, Chemical Engineering Department
Assist.Prof.Dr. Gulderen KARAKU$S
Cumhuriyet University — Turkey

Research Assistant Dr. Ozlem YAZICI
Yildiz Technical University — Turkey

Assist. Prof. Dr. Yelda YALCIN GURKAN
Namik Kemal University — Turkey

CIVIL ENGINEERING

Assoc. Prof. Dr. Kubilay CIHAN

Kirikkale University, Turkey ( Disciplinary Co Chair )
Assist. Prof. Dr. Ayse YUKSEL OZAN

Adnan Menderes University, Turkey ( Disciplinary Co Chair )
Prof. Dr. Huriye BIRSEL

Eastern Mediterrenean University, North Cyprus
Prof. Dr. Ozgur EREN

Eastern Mediterrenean University, North Cyprus
Assoc. Prof. Dr. Ali Haydar KAYHAN
Pamukkale University, Turkey

Assoc. Prof. Dr. Hakan A. NEFESLIOGLU
Hacettepe University, Turkey

Assoc. Prof. Dr. Huseyin CEYLAN

Pamukkale University, Turkey

Assoc. Prof. Dr. Mustafa GURSOY

Yildiz Technical University, Turkey

Assoc. Prof. Dr. Miiberra ESER AYDEMIR
Aydin University, Turkey

Assoc. Prof. Dr. Tamer AYVAZ

Pamukkale University, Turkey

Assoc. Prof. Dr. Osman YILDIZ

Kirikkale University, Turkey

Assist. Prof. Dr. Anil ARI GUNER

Yildiz Technical University, Turkey

Assist. Prof. Dr. Cem AYDEMIR

Aydin University, Turkey

Assist. Prof. Dr. Cenk OZAN

Adnan Menderes University, Turkey

Assist. Prof. Dr. Ebru ONLU DURAL

Adnan Menderes University, Turkey



Assist. Prof. Dr. Emre AKIN

Adnan Menderes University, Turkey

Assist. Prof. Dr. Gozde Basak OZTURK
Adnan Menderes University, Turkey

Assist. Prof. Dr. Guzin AKYILDIZ ALCURA
Yildiz Technical University, Turkey

Assist. Prof. Dr. Jelena MARKOVIC BRANKOVIC
University of Nis, Serbia

Assist. Prof. Dr. Nihan DOGRAMACI AKSOYLAR
Fatih Sultan Mehmet University, Turkey
Assist. Prof. Dr. Ozgur BASKAN
Pamukkale University, Turkey

Assist. Prof. Dr. Ozgur CAKIR

Yildiz Technical University

Assist. Prof. Dr. Selman SAGLAM

Adnan Menderes University, Turkey

Assist. Prof. Dr. M. Sinan YARDIM

Yildiz Technical University, Turkey

Assist. Prof. Dr. Ulku BABUSCU YESIL
Yildiz Technical University, Turkey

Dr. Ayfer TEKIN ATACAN

Yildiz Technical University, Turkey

Dr. Hulya KARAKUS CIHAN

Yuksel Proje International Co., Turkey

Dr. Riza Secer Orkun KESKIN

Yildiz Technical University, Turkey

Dr. Tolga GORUM

Yildiz Technical University, Turkey

STATISTICS

Assoc. Prof. Dr. Gulhayat GOLBASI SIMSEK
Yildiz Technical University — Turkey (Disciplinary Co Chair)
Assoc. Prof. Dr. Fatma NOYAN TEKELI

Yildiz Technical University — Turkey (Committee Chair / Disciplinary Co Chair )
Prof. Dr. Aydin ERAR

Mimar Sinan Fine Arts University — Turkey

Prof. Dr. Giilay BASARIR

Mimar Sinan Fine Arts University — Turkey

Prof. Dr. Hamparsum BOZDOGAN

The University of Tennessee — USA

Prof. Dr. ismihan BAYRAMOGLU ( BAIRAMOV )
Izmir University of Economics

Prof. Dr. Narayanaswamy Balakrishnan
Keynote Speaker / McMaster University

Prof. Dr. §ahamet BULBUL

Marmara University — Turkey

Prof. Dr. Miijgan TEZ

Marmara University

Assoc. Dr. i. Esen YILDIRIM

Marmara University — Turkey



Assoc. Prof. Dr. Baris ASIKGIL

Mimar Sinan Fine Arts University — Turkey
Assist. Prof. Dr. Gulder KEMALBAY
Yildiz Technical University — Turkey
Assist. Prof. Dr. Iborahim GENC

Istanbul Medeniyet University — Turkey
Dr. Ozlem BERRAK KORKMAZOGLU
Yildiz Technical University — Turkey

ECONOMETRICS

Prof. Dr. Mehmet BALCILAR

Eastern Mediterranean University — North Cyprus ( Disciplinary Co Chair )
Assoc. Prof. Dr. Sevin UGURAL

Eastern Mediterranean University — North Cyprus ( Disciplinary Co Chair )
Prof. Dr. Biilent GULOGLU

Istanbul Technical University — Turkey

Prof. Dr. Mehmet IVRENDI

Pamukkale University — Turkey

Prof. Dr. Zeynel Abidin O0ZDEMIR

Gazi University — Turkey



Contents
The flexible Fourier form and panel stationary test with gradual shifts

Saban Nazlioglu Cagin KarUl............ccooiiiii et sre e 11
PLASTIK LIF KATKISININ PONZA AGREGALI HAFIF HARCLARA ETKISi
IIhami Demir, Ozer Sevim , ANMEL FIIAZI..........ccooviiieeee ettt ettt 24

Experimental and Analytical Investigation on Free Field Vibrations due to High Speed Trains
Fatih Goktepe, H. Serdar Kiiyiik, Erkan Celebi, Muharrem Aktasg, Elif Agcakoca............ccoceeviiieieiiinnennnn. 30

The Effect of Foundation Damping on Solution Process of Soil-Structure Coupled System Subjected to
Seismic Loads

Mustafa Yavuz CETINKAYA, Erkan CELEBI, Osman KIRTEL ........c.c.cccoviiiiiiviieeceeeeeeeeeen e 38
Prediction of Compaction Behaviour of Soils at Different Energy Levels
Yesim GURTUG , ASUN SRIDHARAN, ..ottt st sttt st sne e nee e 47

Efficiency of Use of a Carbon Geomembrane for the Construction of the Embankment in Poor Load-Bearing
Foundation Soil with a Verification of the Impact of the Theory of Large Deformations in the Numerical
Calculations

Ale§ ZIBERT, Stanislav SKRABL ..........oooioieeeeeeeeeeeeeeeeeeee oot eee e sttt ee et et s et ee e n s 53

FARKLI SINIF CIMENTO HARCI URETIMINDE METAKAOLIN KATKISI KULLANIMININ
ARASTIRILMASI

Gokhan GORHAN, GOKhan KURKLU, .......c.ooviviiieeieeeeee oot en e e 58
BEYAZ CIMENTO HARCI OZELLIKLERINE METAKAOLIN KATKISININ ETKISi

Gokhan KURKLU, Gokhan GORHAN, ........c.cuiiririiiiiieieieecieieeeisissieesess sttt ssesesesnens 68
A Promising Approach in the World: Tensile Structures Roofing

Talha EKMEKYAPAR, Alaa Tareq AL-SHAREEF, Derya BAKBAK ........coooiviiiiiiie e 79
SEDIMENT VOLUME TEST FOR EXPANSIVE SOILS

Yesim GURTUG, ESIN BOZKURT, ....ccuiiiiiiieiieiee ettt bttt st st sttt ste et e saeenaee s 88
Learning Bayesian Networks from Classification trees and Expert knowledge: a preliminary study

Luisa Stracqualursi: PatriZia AQALD .......eeiveeiieiiiie e cee et e e se et e et e e stae e s e e ste e e steeesreeesnteesnreeans 92
Measuring social inequality: Comparison of Gini coefficient and Theil index

Valentina Sokolovska, Zolt Lazar, AlekSandar TOMASEVIC .......o.eveveeeeeeeeeeeeeeeeeseeeeeseseeeeeeseseeeeeeesseeeeeeeens 96

EXPERIMENTAL OPTIMIZATION OF PROCESS PARAMETERS ON RESISTANCE SPOT WELDING
SHEAR STRENGTH BASED ON TAGUCHI METHOD

Omer SAVAS, Faruk VAROL and Salim ASLANLAR .........cccvciiriieeiiee ittt s sters st stese s 100
Bubble facades

Antonio MACIA MATEU, Ana MORA VITORIA, Rebeca CEBRIAN ALBARRACIN, Vero6nica LEUZZI
T 1O 1] 11 PSS 107
YENI EGITIM CEVRESI TASARIMINDA PERFORMANS ODAKLI YAKLASIM

SEIEITAZ AKYAMAN. ... iiiiiiieiiee et et b et a e s e s st e e a b e e st e es e e s e e R e e be et b e nbeere e 114

ALTERATION OF SPACE IN SILLE TRADITIONAL RESIDENCES VIA TECHNOLOGICAL
EQUIPMENT

Ars. Gor. Fatmanur BARAN, Ars. Gor. Elif BULUC, Ars. Gor. Havva Burcu YILDIRIM ,Dog. Dr. Dicle

ALY DIN ettt bbb b h b bR E R bR R R R bbbt b e b b e bbb nn s 121
‘MATERIALS OF SPACES’ & ‘SPACES FOR MATERIALS’

DIdEM BAS YANAIALES . ... c.viteitieiieiteiteetie etttk ettt bt b e b bt bbbt bt e b e s b eb e e s b e b nb e e be e b e sbe b e nn e b nnas 126
Investigation of Refurbishment Made in Residences in Terms of Sustainability............ccccccoviviiiiiiiiiniienienn 132

8



Nilay COSGUN, Tiilay ESIN TIKANSAK, Elif Ozlem AYDIN ........c.cocooeiiiiiiiieeteeeeeeee e
Contribution of Lighting Unit That is Prefered in Store Window Illumination to the Noticeability

Necmi KAHRAMAN , S. Ebru OKUYUCU, Mehmet SARIKAHYA.......cccoiiiiiie e
Nature Inspired Architectural Designs: Using Biomimicry as a Design Strategy

Aliye Rah$an KarabEtGa .........ueiiiiiiiiiiiiiie ittt ettt et e et e e e st e e s st e e e s sabee e e sbbeeesanbaeaennn
Tangible Skin of Space: Nanomaterials

L ] T T T SRR
Sustainable Educational Structures

ASSISEPIOT. BANAr KAY A Lottt ettt et et e e st e et e et e e sbte e snbe e snbe e e nbeeentaeennres

THE INTERIORS OF TRADITIONAL AND MODERN TURKISH HOUSE, CLUES FOR
ARCHITECTURAL EDUCATION

fkbal Ece POSTALCL GUIAEhAN ATAY ...oovieiieeieeeeee ettt ettt sttt
GELENEKSEL TARAKLI EVLERINDE ZAMAN MEKAN ILiSKIiLERI

HITAE EREK ... .ottt ettt ettt ettt b e b e b e et et et eese et e s b e e be et e st e ebeeaa et e sbesbeensesreanas
Furniture Design in Turkey after 1950 "Kare Metal"

Sebnem ERTAS, Funda KURAK ACICI, Firdevs KULAK, Asli TAS ....cccooiiiiiiiiiii e

Gec¢misten Giiniimiize Uzanan Geleneksel Ve Modern Camilerin Melfansal Kurgularinin, Tasarim
Konseptlerinin Ve Estetik Arayislarinin Degerlendirilmesi Ve Cami Orneklerinin Analizi

S.Ebru OKUYUCU' Mehmet SARIKAHYA, Necmi KAHRAMAN ........coooiiiiiiiiiic e
THE WAY PEOPLE DETERMINE THE FUTURE OF THE CITIES: LOCAL ELECTIONS

H.BUrgin HENDEN SOLT .......coiuititiieiteeeeeeetee sttt s ettt st s sttt e st sen st s s neeeesenanen
Towards Efficient Eco Designs

Iman Abdel Shahid IDraNim..........cooiiii e
The Impact of Passive Traditional Strategies on Saving Energy in Hot climate

N E oL W N I =T Vo o SRR

CREATING DIFFERENT DESIGN ALTERNATIVES BY USING 3D MODELLING IN INDOOR
SPACES AND DESIGN MOTELS CREATED FOR THE ENTRANCE OF AFYON KOCATEPE
UNIVERSITY RECTORATE BUILDING

Mehmet Sarikahya, S. Ebru OKUYUCU, ........ccceiiiiiiic et
Kiltiirtin Mekansal Yansimalar1 ve Mimari

R T=d o T -1 1 D TP OO TP PPPPPPRPOP
Preservation and high-tech go hand in hand

GAMZE KAYMAK HEINZ.....ocvicie ettt ettt ettt e st st e et e se e et e et e ae st besee e eaeetent e beetenrene s
The use of experiential learning in museums

AVSEEUL PEKPOSTALCT....cvviniiiiiiiiit ittt et r b sr e eb st e re et e et e e nr e nnenrenre e



10



Econometrics and Finance

International Conference on New Trends in Econometrics and Finance
The flexible Fourier form and panel stationary test with gradual shifts

Saban Nazlioglu2 Cagin Karulb*

®Saban Nazlioglu, Department of Econometrics, Pamukkale University, Denizli, Turkey
°Cagin Karul, Department of Econometrics, Pamukkale University, Denizli, Turkey

Abstract

We propose a new panel stationary test with cross-section dependency and Fourier approximation that models structural
shifts as gradual process. The Monte Carlo simulations show that the test has good small sample properties. We examine the
nature of shocks to the international commodity prices and find out the international commodity prices have non-stationary
dynamics.

© 2015

Selection and/or peer-review under responsibility of the organizers of the 2015 International Conference “All In One
Conference”

Keywords: gradual breaks; Fourier approximation; stationary; panel data; commodity prices.

JEL Codes: C12, C23, E3.

1. Introduction

Given the importance of structural breaks in macroeconomic variables, the unit root tests with shifts have
been proposed. The important question is how to account for breaks and the traditional approach in that respect
is to use dummy variables in which breaks are assumed to be instantaneous (among others, [14]- [9]). The
smooth transition approach is also followed since structural shifts are likely to be gradual (among others, [8]).
These approaches require that dates, number, and functional form of breaks are need to be known. To deal with
these problems, [1], [3]-[4] and [13] develop the unit root tests with a Fourier function based on variant of
Flexible Fourier Form by [5]. The Fourier approximation captures the dynamics of series with shifts by a small
number of low-frequency components. This approach also does not require to know a priori the number, dates,
and/or form of breaks. The specification problem of determining dates, number and form of breaks is thus
transformed into incorporating the appropriate Fourier term [4].

The panel unit root tests have triggered interest during last two decades because adding cross-section
dimension to time dimension leads to increase in power and developments in time-series analysis can easily be
extended to the panel framework. This paper proposes a new panel stationary test with Fourier approximation of
gradual shifts. The testing procedure is also permits the cross-section dependence since individual series in a
panel are likely to be correlated with each other. The new test augments the stationary test of [7] with gradual
breaks and is the panel version of the KPSS test with Fourier series developed by [1].

2. Model and test statistic

We consider the following data generating process (DGP):

Vi = BX +1Z +1 + &, 1)
it = g+ U
2

* Corresponding author. Tel.: 02582962953; fax: 02582962626.
E-mail address: ckarul@pau.edu.tr
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& = AR +& (3)

where i=1,...,N cross-section dimension, t=1,...,T time dimension, &;, is assumed to be stationary errors, U is
iid (0, Gf ), F, is one-dimensional unobserved common factor that is captured by the cross-section averages of
Yic (Vt = Nleszl yjt) proposed by [11], 4 is loading weights that A#0 (Z = Nilz:ilﬂ“l)as
N — oo and €, is the idiosyncratic error. Following [7] we assume that i) €, are independently distributed
across i and t, have zero mean, variance (Tiz , and finite fourth-order moment, ii) F, is serially uncorrelated

t
F, A and are independently

with mean zero, variance o; , and finite fourth-order moment, and iii) €,, K, 4

it?
distributed for all i.

We use X, =[1] for the level and X, =[1,t]" for the trend stationary process. We employ a Fourier function
for Z, to capture structural shifts as gradual process. A single Fourier frequency mimics a variety of breaks in
deterministic components regardless of date, number, and form of breaks [1]. We hence use a single frequency

and define

'Z, =y, sin 27kt +7,; COS 27kt
Vice = hi T Vai T @)

where K is the frequency for the number of cycles which is assumed to be homogenous across individualsl; y;;
and y,; measures the amplitude and displacement of the frequency.

We are interested in testing the null of stationary H0 :Gf =0 for all i against the alternative of non-
stationary H, :ouz >0 for some i. The individual statistic is based on the KPSS test allowing the Fourier

frequency:

.
1Y Si(k)?
ﬂs,i(k)=.|.—22t‘+ s=12

Oy ©®)
where SNit(k) = th:léii is the partial sum of the OLS residuals (s=1 for level and s=2 for trend stationary
model), 5: is an estimator of the long-run variance of € .
Theorem 1: Under the assumptions i-iii and null hypothesis, the limiting distribution of 77 ; (k) asT —» o0 IS
1
7, (K) = o [V, (r)dr
0 (€)

See appendix for proof.

where V, (r) is the projection of the Wiener process \W (r) on the orthogonal complement of the space spanned
by the nonlinear function f .(k,r)with f.(k,r)=[1sin(2zkr),cos(2zkr), Fr]" for the constant case and
f, (k,r)2[1,I’,Sil’l(Zﬂ'kE),COS(Zﬂ'kl‘), Fr] for the constant and trend case. Over the intervalr €[0,1]
V. (r)=W(r)- f.(k, r)j(\N(r) — f.(k,r))?dr .Hence, the distribution of the individual statistics hence

only depends on k, but is invariant to other parameters in the DGP2.

! This assumption does not necessarily imply an identical number of breaks for each individual because the same frequency is able to capture
different type and number of breaks (Enders and Lee, 2012a).
The common factor would not permanently accumulate in yt because it is stationary under the null hypothesis. This feature in turn leads to
12



The Fourier panel (FP) statistic is constructed as the average of individual statistics:

ZICRES YA

(7)
Then test statistic which has the standard normal distribution is obtained as:
7. (k) = INIFP.() —E(FR ()]
) Jvar(FP, (k)) @

where E(FP,(k))and var(FP,(k)) are the mean and variance of the limiting distribution in Theorem 1 that
can be obtained with simulations. Table 1 reports the simulated asymptotic moments for T=1,000 with 100,000

Monte Carlo replications3 for different values of k.

Table 1: Moments

Constant Constant and trend
K E(FP(k)) var(FP(k)) E(FP(k)) var(FP(k))
1 0.0658 0.0029 0.0295 0.00017
2 0.1410 0.0176 0.0523 0.00150
3 0.1550 0.0202 0.0601 0.00169
4 0.1600 0.0214 0.0633 0.00180
5 0.1630 0.0219 0.0642 0.00179

3. Small sample properties

The small sample properties is investigated by Monte Carlo simulation with 5,000 replications at the 5 percent
level. As indicated in Theorem 1 the distribution is not depend on any parameters in the DGP, we generate y;
with K, [J N(0,1) and e, [] N(0,1). We draw the parameters /3, 7,4 ~U[0,1] - U denotes the uniform
distribution- and hold fixed in all replications to avoid unnecessary randomness.

The small sample analysis in Table 2 indicates that the empirical size is close to nominal size for
different N and T irrespective of the number of frequency. The power of the test varies with different values of
GUZ that O'U2 =0 means stationary while o-u2 = oo implies a random walk process [1]. The empirical power for
O'u2 =14is close to one even in small samples as well as in case with large N and fixed T. It is also clear that the

test is very powerful with different values of k in both the level and trend stationary models.

the asymptotic independence of individual statistics to Ft (Hadri and Kurozumi, 2012).
3 The simulations are conducted with GAUSS 15.

2
4 The power analysis for different values of O, are reported in appendix.
13



Table 2: Size and power

Constant Constant and trend
Size Power Size Power
k N/T 25 50 100 25 50 100 25 50 100 25 50 100
1 10 0.048 0.044 0.051 0.974 1.000 1.000 0.049 0.050 0.055 0.996 1.000 1.000
25 0.049 0.050 0.050 0.704 1.000 1.000 0.048 0.057 0.053 0.943 1.000 1.000
50 0.054 0.052 0.045 0.123 1.000 1.000 0.043 0.048 0.050 1.000 1.000 1.000
2 10 0.053 0.046 0.047 1.000 1.000 1.000 0.050 0.049 0.053 0.966 1.000 1.000
25 0.049 0.051 0.049 1.000 1.000 1.000 0.053 0.051 0.052 1.000 1.000 1.000
50 0.053 0.052 0.050 1.000 1.000 1.000 0.051 0.049 0.051 0.876 1.000 1.000
3 10 0.047 0.053 0.047 0.905 1.000 1.000 0.045 0.047 0.046 1.000 1.000 1.000
25 0.049 0.053 0.050 1.000 1.000 1.000 0.047 0.051 0.051 1.000 1.000 1.000
50 0.053 0.048 0.051 1.000 1.000 1.000 0.048 0.062 0.049 1.000 1.000 1.000
4 10 0.050 0.048 0.050 0.836 1.000 1.000 0.048 0.050 0.049 1.000 1.000 1.000
25 0.050 0.046 0.051 1.000 1.000 1.000 0.046 0.052 0.054 1.000 1.000 1.000
50 0.052 0.047 0.046 1.000 1.000 1.000 0.044 0.049 0.046 1.000 1.000 1.000
5 10 0.051 0.046 0.052 0.690 1.000 1.000 0.048 0.051 0.047 0.997 1.000 1.000
25 0.050 0.051 0.045 1.000 1.000 1.000 0.050 0.054 0.048 1.000 1.000 1.000
50 0.051 0.053 0.054 1.000 1.000 1.000 0.052 0.048 0.053 1.000 1.000 1.000

4. Empirical application

Economists have a long history of interest in better understanding of the dynamics of commaodity prices5. We re-
investigate whether the international commaodity prices are stationary by applying the new test. We employ the
log of real price indexes for 24 commodity prices from 1900 to 20116. For the same data, [15] and [10] conduct
the panel stationary test of [2] which captures structural shifts by dummy variables. Both the papers support
evidence on that the commodity prices have stationary dynamics.

Before proceed with the inferences, it is required to calculate 77, (K) by a consistent long-run variance
for non- i.i.d errors. As suggested in [1], the variance can be estimated by &7 =7, + ZZW,'ﬂ;ji where W;
(J=1,...,1) isaset of weights with a bandwidth [ and 7 is the jth sample auto-covariance of the residuals. The

long-run variance is estimated with the Bartlett kernel by setting bandwidth to 4(T/100) 2/9.

The results in table 3 clearly indicate that the null hypothesis of stationary is rejected for different
values of Fourier frequency. This finding is contrast with the previous evidence in the literature and implies that
the shocks to international commaodity prices are permanent.

5 See Nazlioglu (2014) for a detailed review.
6 See Pfaffenzeller et al. (2007) for a detailed description of the data.
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Table 3: Empirical results

Z(k)
60.46***
98.58***
91.50***
35.27***
60.75***
67.02***

Constant

Constant and trend

w NP W N P xX

*** indicates 1% level.
5. Conclusion

This paper develops the panel statistic for the null hypothesis of stationary. The testing procedure benefits from
the flexible Fourier form in modelling structural shifts as smooth process and also account for cross-section
dependency. The Monte Carlo simulations proves that the panel statistic has good the empirical size and power
properties. We also illustrate the application of our test for the behavior of the real international commodity
prices and support evidence on the non-stationary behavior.

Acknowledgements

We would like to thank Joakim Westerlund and Eiji Kurozumi for the valuable comments on the initial draft
which help us to improve the paper.

References

[1] Becker, R., Enders, W., Lee, J., 2006. A stationarity test in the presence of an unknown number of smooth breaks. Journal of Time Series
Analysis 27, 381-409.

[2] Carrion-i-Silvestre, J.L., Del Barrio-Castro, T., Lopez-Bazo, E., 2005. Breaking the panels: An application to GDP per capita,
Econometrics Journal, 8, 159-175.

[3] Enders, W., Lee, J., 2012a. A unit root test using a Fourier series to approximate smooth breaks. Oxford Bulletin of Economics and
Statistics 74, 574-599.

[4] Enders, W., Lee, J., 2012b. The flexible Fourier form and Dickey-Fuller type unit root tests. Economics Letters 117, 196-199.

[5] Gallant, R., 1981. On the basis in flexible functional form and an essentially unbiased form: the flexible Fourier form. Jour nal of
Econometrics 15, 211-353.

[6] Grilli, R. E., Yang, M. C., 1988. Commaodity prices, manufactured goods prices, and the terms of trade of developing countries. World
Bank Economic Review 2, 1-48.

[7]1 Hadri, K., Kurozumi, E., 2012. A simple panel stationarity test in the presence of serial correlation and a common factor. Economics
Letters 115, 31-34.

[8] Kapetanios, G., Shin, Y., 2003. Testing for a unit root in nonlinear STAR framework. Journal of Econometrics 112, 359-279.

[9] Lee, J., Strazicich, M., 2003. Minimum LM unit root tests with two structural breaks. Review of Economics and Statistics 85, 1082—-1089.

[10] Nazlioglu, S., 2014. Trends in international commodity prices: panel unit root analysis. North American Journal of Economics and
Finance 49, 441-451.

[11] Pesaran, M.H., 2007. A simple panel unit root test in the presence of cross-section dependence. Journal of Applied Econometrics 22,
265-312.

[12] Pfaffenzeller, S., Newbold, P., Rayner, A., 2007. A short note on updating the Grilli and Yang commodity price index. World Bank
Economic Review 21, 151-163.

[13] Rodrigues, P., Taylor, A.M.R., 2012. The flexible Fourier form and local GLS de-trending unit root tests. Oxford Bulletin of Economics
and Statistics 74, 736-759.

[14] Zivot, E., Andrews, D. W. K., 1992. Further evidence on the great crash, the oil-price shock, and the unit-root hypothesis. Journal of
Business & Economic Statistics 10, 251-270.

[15] Yang, C., Lin, C., Kao, Y., 2012. Exploring stationarity and structural breaks in commodity prices by the panel data model, Applied
Economics Letters, 19:4, 353-361.

15



Appendix A.

A.1. Propositions

1

1 . (27K
@) ?;sm(%j - ﬂ(l—cos(brk)) =5,

1< 27kj 1 .
— ) cos| —= ——sin(2zk)=c
(b) ; (T )%mk (27k)=c,

13 ¢
© =>FR —>.fWF (r)dr = f,
T t=1 0

[rT] i
(d) ! Zsin[z%kjj — L(l—cos(27rkr)) =s,
=

F 27k

1T 27k ro.
e — ) cos| ——= | > ——sin(2xzkr)=c
) T,Z; (TjZﬂk(ﬂ)r

1[rT] 1
M =D F—>r[W.(ada=f,
T =1 0

T :
() %Zt.sin(zzkjj — (27z1k)2 sin(27rk)—2—71rkcos(27zk) =s

t=1

1J 27k 1 .
h —a 27k 27k 2zk)-1|=
() Tz; cos( = j%(znk)z [ cos(27zk) +(2zk)sin(27k)-1] =,
1< h
(i) SO LR —>[rw.(r)dr=f,
T t=1 0
. 1 & o 27kt 1 _Sin(47zk)
O F2sin ( T jéz(l A7k J

1 ,( 27kt 1 sin(4zk)
Kk = fddied = 2R
0 TZCOS( T j_)z(“ 47k J

S,

C,

0 SR S[W.()] dr=f,
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1 T
Zet —>oW() =og,

(m —=
JT &
1 L
(n) _I_thet —)O'|:W(1)—J.W(|")dl":|50'gz
t=1 0

. (2rxkt h
e sin _ —>—<r(27zk)J‘cos(27zkr)W(r)drEag3
0

1
(0) Nk

(p) %iet cos(z%ktj —>0[W @) + (27k) !sin(Z;:kr) W (r) dr} =00,
1< i
(@ _Tzet F _)UIWF (NdW(r) =og;
0
(r) iTi F sin(z’Tz—ktj —— o (27k) j cos(27zkr) W, (r)dr = f,
0

(s) ii = cos(z%ktJ —— o—[WF @+ (sz)jsin(anr) W (r) dr} =f,

A.2. Proof of propositions

. 1
@ = sin(z%kjj — !sin(Z;rka) da = 2—71Zk(1—cos(27zk))
(b) iicos[szjj '[cos(27rka) da= ism(27zk)
T T 27k
1 h
© ?Z F - j W, (r)dr Maddala and Kim (1998, Lemma 3.1(i))
0

- [rT] . r
(d) lzsin (Z%Iqj = #jz_;sin[z%kjj - rz[sin(27rka) da = 2—;((1—005(27zkr))

[rT] [rT] r
© TEZCO (anjJ r Zcos( j - rjcos(2zka) da= Z—rksin(27zkr)
j 0

rme 7T

[rT]

i
() TEZ =—ZF —>er (a)da
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;
(@ = tsin (%kjj — I r sin(2zkr) dr =

5 sin(sz)—icos(sz)

(27rk) 27k

T - 1
) %Zt.cos(—znkj ) —>Ir cos(2zkr) dr = . |:COS(27Z'k)+(27Z'k)Sin(27Z'k)—l:|
T° 3 T 0 27k
13 1
(i) T_zzt'Ft —)j rWe(r)dr Maddala and Kim (1998, Lemma 3.1(iii))’
t 0
T 1 1 H
0 = sinz(le(t)—)Isinz(Zzzkr)dr zlj(l—cos(mzkr))dr _1(;_sin(47k)
T t=1 T 0 2 0 2 47Z'k

T 1 1 in (47k
©W = Cosz(szt)—ﬁcosz(znkr)dr le(l—sinz(bzkr))dr _1 1+sm( k)
T ] 29 2 4rk

T 1
0) Tizz_: F’ —>j [We (r)]2 dr Maddala and Kim (1998, Lemma 3.1(ii))
(m) e >oW(Q)
72 Ly
(n) ) zte —>0'[W(1) jW(r)dr}
(@) \/_ Ze F —)GJW (r)dw (r) Maddala and Kim (1998, Lemma 3.1(v))

For the proofs for (o), (p), () and (s), we employ the result in Bierens (1994, Lemma 9.6.3)°:

i F( ju =F@)S; D)~ jf(r)s (r)dr

t=!

27k
where f(r) isF'(r). To obtain the result for (p), we use F (%j = C0S (%t)

F)S, () —j f(r)s, (r)dr = c{w ) +(2nk)jsin(2nkr) W(r) dr}

And similar way to proofs of (0),(r) and (s), we can utilize this lemma.

7 Maddala, G. S., Kim I.M., 1998. Unit roots, cointegration, and structural change, first ed. Cambridge University Press, New York.
8 Bierens, H., 1994. Topics in Advanced Econometrics: Estimation, Testing, and Specification of Crosssection and Time Series Models, first
ed. Cambridge University Press, New York.
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A.3. Proof of Theorem 1

Level stationary (constant) model :
We first consider the individual statistic for constant case n, (k).Let & are the OLS residuals from the

regression of Yy, on X, = [1,sin(2mkt/T), cos(2mkt/T), F,]".
[rT] [rT]

\/_T [rT] Z Z X]-'DT[DTX’XDT]_lDTX’e]

[rT]

\/_ Ster) — \/_ZX D [DyX'XD7]"1DrX'e (A1)

where X = (X4, ... ,X1)', e=(eq,..,er), Dr=
Now we can show that

T,
diag |55, 5 g5 ] and Spm = Zje

[rT] [rT] !
2mkj 2mkjy 1
ZXDT TZsm< ) TZCOS( > TZF - [r,s.,cp, fr]
_ -1
T/T T7! Z sin(2mkt/T) Tt z cos(2mkt/T) T-1 Z F,
T-! Z sin? (2mkt/T) 0 Tt Z F,sin(2mkt/T)

[DyX'XDy] ™' =
T-1 Z cos?(2nkt/T) Tt Z F,cos(2mkt/T)

T‘letz

-1

R s, 0 f5]
c, f, |
£, ]

DX/ Z Z <2nkt) ET: <2nkt> 1 ET: . [ !
e= , e, sin — cos|\——| ,— e - 0|81,83,84,
T \/— €t \/— t \/— T \/Tt=1 tht 81,8384, 85

Then it is easy to show that the second term in eq. (A ) foIIows
[rT]

—— X/D7[DrX'XDr] 'DrX'e = oE (k1)
T § jYTlYT T T 1K
=1

The expression in eg. (A.1) thereby follows
1.
—TS[m - o[W(r) — E; (k)] = V(r) (A.2)

Finally, the numerator of n, (k) follows

T

1 _ 1

Fz Stry = sz V,(r) dr
=1 0

This result holds as the denominator of 1, (k) is a consistent estimator of 2.

Trend stationary (constant and trend) model:
For the distribution of the individual statistic for constant and trend case n,(k), we consider

X, = [1,t,sin(2nkt/T), cos(2mkt/T),F,]’. We follow the similar expression as in eq. (A.1) with D =

[rT]
1. 1 1
—S =—1S ——ZX-’D [D:X'XD1] 1D X'e (A.3)
[rT] [rT] YTVt T T
VT VT4
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[rT]

[rT] [rT] [rT] '
1 1 o /2mkjy 1 2mkjy 1 1,
ZX Dp = 'ﬁ(rT)(rT_D'TZSIH(T)'TZCOS(T)'TZFj - [r,zr sr,cr,fr]

[T/T T Z t Tt Z sin(2nkt/T) Tt Z cos(2mkt/T) T-1 Z F,
T3 Z t?2 T2 Z tsin(2nkt/T) T2 Z t cos(2mkt/T) T2 2 t F,
[DX'XDq] "1 = T-1 Z sin? (2mkt/T) 0 T-1 Z F, sin(2mkt/T)

T-1 Z cos?(2mkt/T) T 1 Z F, cos(2mkt/T)

1 1/2 s; ¢ fo]"
I 1/3 s; ¢ fli
- | s; 0 f3
| Cy f4|
| £, |
T T T T T !
, 1 1 1 o o(2mkty 1 2mkty 1
DrX'e = TZet,ﬁZtet,—TZet&n( T ),—TZetcos<T>,\/—TZetFt
t= t= t=1 t=1 t=1

- 0[81,82,83, 84,851’
With a tedious algebra, the second term in eq. (A.3) follows
[rT]

\/1 Z

— ) X!Dy[DrX'XD] 1DrX'e = oE,(k, 1)
jDrlDr 1" Dr 2

T4

Therefore, the expression in eq. (A.3) follows

1 .
—=Spr) = o[W() — Ex(k,1)] = V5 (1) (A4

VT
1. t
FZ Sty = GZJ V,(r) dr
t=1 0

Then similarly,
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A.4. Power analysis for combinations of Nand T (o-u2 =0.0001)

Constant Constant and trend
k NIT 20 30 50 100 150 200 20 30 50 100 150 200
1 10 0.044 0.056 0.053 0.049 0.077 0.087 0.054 0.049 0.052 0.058 0.052 0.052
15 0.050 0.051 0.053 0.069 0.066 0.079 0.048 0.043 0.048 0.057 0.051 0.054
20 0.053 0.053 0.059 0.068 0.115 0.114 0.057 0.054 0.047 0.053 0.052 0.056
25 0.053 0.060 0.051 0.056 0.088 0.104 0.040 0.051 0.057 0.052 0.047 0.062
30 0.046 0.048 0.056 0.058 0.079 0.132 0.043 0.052 0.043 0.053 0.057 0.056
50 0.054 0.053 0.056 0.061 0.111 0.117 0.051 0.046 0.050 0.054 0.054 0.067
100 0.047 0.047 0.053 0.083 0.117 0.201 0.053 0.048 0.054 0.058 0.065 0.078
2 10 | 0049  0.058 0.051 0091 0131  0.91 | 0057 0043 0050 0049 0.074  0.064
15 0.051 0.052 0.044 0.065 0.111 0.105 0.056 0.051 0.048 0.050 0.066 0.082
20 0.048 0.051 0.054 0.059 0.160 0.205 0.047 0.052 0.055 0.061 0.063 0.086
25 0.054 0.055 0.060 0.086 0.127 0.210 0.054 0.053 0.048 0.056 0.071 0.078
30 0.055 0.049 0.062 0.098 0.290 0.287 0.048 0.040 0.055 0.054 0.090 0.084
50 0.052 0.054 0.058 0.098 0.175 0.320 0.037 0.054 0.053 0.064 0.083 0.083
100 0.055 0.058 0.060 0.139 0.279 0.697 0.047 0.047 0.053 0.067 0.090 0.124
3 10 0.047 0.054 0.058 0.077 0.101 0.120 0.050 0.057 0.049 0.049 0.061 0.066
15 0.052 0.053 0.052 0.087 0.095 0.115 0.044 0.051 0.049 0.054 0.084 0.091
20 0.062 0.048 0.051 0.079 0.152 0.186 0.045 0.051 0.054 0.060 0.057 0.077
25 0.053 0.062 0.059 0.086 0.199 0.268 0.047 0.053 0.055 0.059 0.079 0.087
30 0.048 0.054 0.078 0.071 0.193 0.233 0.050 0.053 0.057 0.058 0.076 0.102
50 0.047 0.059 0.059 0.082 0.174 0.286 0.052 0.052 0.055 0.062 0.096 0.125
100 0.051 0.064 0.062 0.154 0.312 0.559 0.056 0.054 0.048 0.067 0.095 0.139
4 10 0.060 0.056 0.052 0.068 0.108 0.201 0.045 0.045 0.057 0.060 0.073 0.062
15 0.050 0.053 0.054 0.078 0.098 0.476 0.052 0.049 0.047 0.058 0.062 0.084
20 0.058 0.055 0.051 0.087 0.190 0.130 0.055 0.044 0.057 0.066 0.071 0.081
25 0.054 0.046 0.061 0.076 0.115 0.287 0.056 0.041 0.058 0.065 0.075 0.094
30 0.047 0.055 0.068 0.109 0.144 0.342 0.050 0.057 0.063 0.050 0.076 0.123
50 0.054 0.050 0.054 0.096 0.222 0.466 0.054 0.057 0.055 0.060 0.082 0.121
100 0.047 0.066 0.062 0.140 0.297 0.679 0.050 0.046 0.047 0.071 0.109 0.153
5 10 0.053 0.050 0.058 0.067 0.136 0.160 0.044 0.054 0.055 0.051 0.068 0.075
15 0.051 0.048 0.062 0.060 0.097 0.184 0.047 0.051 0.049 0.056 0.070 0.067
20 0.052 0.059 0.065 0.076 0.156 0.224 0.054 0.055 0.050 0.049 0.072 0.094
25 0.053 0.054 0.062 0.098 0.115 0.215 0.044 0.050 0.048 0.074 0.077 0.092
30 0.049 0.046 0.064 0.077 0.261 0.459 0.060 0.050 0.051 0.061 0.078 0.080
50 0.045 0.054 0.064 0.111 0.196 0.260 0.060 0.052 0.055 0.067 0.078 0.100
100 0.050 0.049 0.059 0.105 0.333 0.736 0.057 0.052 0.048 0.063 0.099 0.125
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A.5. Power analysis for combinations of N and T (> =0.01)

Constant Constant and trend
k NIT 20 30 50 100 150 200 20 30 50 100 150 200
1 10 0.078 0.173 0.432 0.791 1.000 1.000 0.059 0.058 0.089 0.228 0.898 0.981
15 0.106 0.075 0.323 1.000 1.000 1.000 0.056 0.072 0.152 0.549 0.847 1.000
20 0.093 0.130 0.814 0.940 1.000 1.000 0.050 0.060 0.133 0.662 0.771 1.000
25 0.122 0.230 0.637 0.998 1.000 1.000 0.059 0.067 0.139 0.606 0.971 1.000
30 0.116 0.137 0.787 1.000 1.000 1.000 0.049 0.078 0.096 0.561 0.990 1.000
50 0.107 0.225 0.691 1.000 1.000 1.000 0.053 0.083 0.175 0.945 1.000 1.000
100 0.173 0.386 0.908 1.000 1.000 1.000 0.057 0.084 0.244 0.988 1.000 1.000
2 10 0.104 0.147 0.827 1.000 1.000 1.000 0.060 0.101 0.235 0.796 1.000 1.000
15 0.125 0.408 0.833 1.000 1.000 1.000 0.078 0.097 0.271 0.896 1.000 1.000
20 0.151 0.348 0.882 1.000 1.000 1.000 0.062 0.109 0.280 0.963 1.000 1.000
25 0.145 0.608 0.953 1.000 1.000 1.000 0.091 0.085 0.287 0.993 1.000 1.000
30 0.195 0.670 0.998 1.000 1.000 1.000 0.099 0.151 0.625 0.989 1.000 1.000
50 0.258 0.661 1.000 1.000 1.000 1.000 0.095 0.205 0.538 1.000 1.000 1.000
100 0.435 0.813 1.000 1.000 1.000 1.000 0.109 0.268 0.765 1.000 1.000 1.000
3 10 0.146 0.260 0.396 1.000 1.000 1.000 0.056 0.135 0.110 0.995 0.989 1.000
15 0.122 0.388 0.719 0.994 1.000 1.000 0.069 0.142 0.248 0.983 1.000 1.000
20 0.162 0.504 0.798 1.000 1.000 1.000 0.098 0.216 0.345 0.887 1.000 1.000
25 0.238 0.234 0.969 1.000 1.000 1.000 0.084 0.152 0.276 1.000 1.000 1.000
30 0.217 0.519 0.982 1.000 1.000 1.000 0.094 0.139 0.486 0.999 1.000 1.000
50 0.422 0.870 0.991 1.000 1.000 1.000 0.088 0.180 0.688 1.000 1.000 1.000
100 0.619 0.907 0.956 1.000 1.000 1.000 0.132 0.188 0.896 1.000 1.000 1.000
4 10 0.079 0.262 0.646 0.999 1.000 1.000 0.103 0.196 0.166 0.797 1.000 1.000
15 0.190 0.411 0.998 1.000 1.000 1.000 0.064 0.102 0.298 0.985 1.000 1.000
20 0.235 0.664 0.997 1.000 1.000 1.000 0.086 0.153 0.288 0.973 1.000 1.000
25 0.191 0.568 1.000 1.000 1.000 1.000 0.084 0.136 0.486 0.995 1.000 1.000
30 0.200 0.566 0.999 1.000 1.000 1.000 0.095 0.148 0.504 1.000 1.000 1.000
50 0.190 0.656 0.990 1.000 1.000 1.000 0.094 0.150 0.479 1.000 1.000 1.000
100 0.400 0.781 1.000 1.000 1.000 1.000 0.107 0.307 0.939 1.000 1.000 1.000
5 10 0.099 0.224 0.754 1.000 1.000 1.000 0.078 0.075 0.179 0.995 1.000 1.000
15 0.194 0.716 0.944 1.000 1.000 1.000 0.073 0.133 0.273 0.893 1.000 1.000
20 0.224 0.595 0.969 1.000 1.000 1.000 0.082 0.169 0.284 0.999 1.000 1.000
25 0.135 0.378 0.912 1.000 1.000 1.000 0.078 0.098 0.515 0.995 1.000 1.000
30 0.116 0.595 0.993 1.000 1.000 1.000 0.107 0.104 0471 1.000 1.000 1.000
50 0.346 0.672 0.971 1.000 1.000 1.000 0.068 0.253 0.778 1.000 1.000 1.000
100 0.480 0.923 1.000 1.000 1.000 1.000 0.097 0.323 0.880 1.000 1.000 1.000
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Constant Constant and trend
kK NIT 20 30 50 100 150 200 20 30 50 100 150 200
1 10 | 0995  1.000 1.000 1000 1000  1.000 | 0453 1.000 1.000  1.000  1.000  1.000
15 | 1.000  0.998 1.000 1000 1000  1.000 | 0702  1.000 1.000  1.000  1.000  1.000
20 | 0982  0.996 1.000 1000 1000  1.000 | 0953  1.000 1.000  1.000  1.000  1.000
25 | 0323  1.000 1.000 1000 1000  1.000 | 0952  1.000 1.000  1.000  1.000  1.000
30 | 1000  1.000 1.000 1000 1000  1.000 | 0992  1.000 1.000  1.000  1.000  1.000
50 | 0959  1.000 1.000 1000 1000  1.000 | 0988  1.000 1.000  1.000  1.000  1.000
100 [ 0977  1.000 1.000 1000 1000  1.000 | 0999  1.000 1.000  1.000  1.000  1.000
2 10 | 1.000  1.000 1.000 1000  1.000 1000 | 0872 0992 1.000 1.000  1.000  1.000
15 | 1.000  1.000 1.000 1000  1.000 1.000 | 0999 0321  1.000 1.000 1.000  1.000
20 | 0993  1.000 1.000 1000  1.000 1.000 | 0999 0995 1.000 1.000  1.000  1.000
25 | 1.000  1.000 1.000 1.000  1.000  1.000 | 0947  1.000 1.000  1.000  1.000  1.000
30 | 0995  1.000 1.000 1.000  1.000  1.000 | 0994  1.000 1.000  1.000  1.000  1.000
50 | 1.000  1.000 1.000 1.000  1.000 1000 | 0862 0995 1.000 1.000  1.000  1.000
100 | 1.000  1.000 1.000 1.000  1.000  1.000 | 1.000 0995 1.000 1.000  1.000  1.000
3 10 | 0998  0.999 1.000 1.000  1.000 1.000 | 0970  1.000 1.000  1.000  1.000  1.000
15 | 1.000  1.000 1.000 1.000  1.000  1.000 | 1.000 1.000 1.000  1.000  1.000  1.000
20 | 1.000  1.000 1.000 1.000  1.000 1000 | 0735 1.000 1.000  1.000  1.000  1.000
25 | 1.000  1.000 1.000 1.000  1.000  1.000 | 1.000 1.000 1.000  1.000  1.000  1.000
30 | 0944  1.000 1.000 1.000  1.000 1000 | 1.000 1.000 1.000  1.000  1.000  1.000
50 | 0513  1.000 1.000 1.000  1.000 1000 | 1.000 1.000 1.000  1.000  1.000  1.000
100 | 1.000  1.000 1.000 1.000  1.000 1000 | 0924 1.000 1.000 1.000 1.000  1.000
4 10 | 0876  1.000 1.000 1.000  1.000 1000 | 0836  1.000 1.000 1.000 1.000  1.000
15 | 0988  0.944 1.000 1.000  1.000 1000 | 0999  1.000 1.000 1.000  1.000  1.000
20 | 1.000  1.000 1.000 1000  1.000 1000 | 1.000 1.000 1.000  1.000  1.000  1.000
25 | 1000  1.000 1.000 1000 1000 1.000 | 0995  1.000 1.000  1.000  1.000  1.000
30 | 1000  1.000 1.000 1000 1000 1.000 | 0915 1.000 1.000  1.000  1.000  1.000
50 | 0.637  1.000 1.000 1000 1000  1.000 | 1.000 1.000 1.000  1.000  1.000  1.000
100 [ 1.000  1.000 1.000 1000 1000  1.000 | 1.000 1.000 1.000  1.000  1.000  1.000
5 10 | 0968  1.000 1.000 1000 1000 1.000 | 0998  1.000 1.000  1.000  1.000  1.000
15 | 0.083  1.000 1.000 1000 1000 1.000 | 0999  1.000 1.000  1.000  1.000  1.000
20 | 0990  1.000 1.000 1,000 1000 1.000 | 0998  1.000 1.000  1.000  1.000  1.000
25 | 0335  1.000 1.000 1000 1000 1.000 | 0996  1.000 1000  1.000  1.000  1.000
30 | 1000  1.000 1.000 1000 1000 1.000 | 0996  1.000 1.000  1.000  1.000  1.000
50 | 1.000  1.000 1.000 1,000 1000 1.000 | 0.885  1.000  1.000  1.000  1.000  1.000
100 [ 1.000  1.000 1.000 1,000 1000  1.000 | 1.000 1.000 1.000  1.000  1.000  1.000
A.6. Power analysis for combinationsof Nand T (o =1)
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Ozet

Son yillarda hafif betonun uygulama alanlar1 hizla artmaktadir. Biiyiik aciklikli ¢ati Ortiileri ve yiizer dalgakiran bu
uygulamalardan bazilaridir. Ancak normal betona gore oldukga zayif olan hafif betonun, uygulama alanlarinda ki ihtiyaca
karsilik verebilmesi i¢in mekanik 6zelliklerinin iyilestirilmesi geregi ortaya ¢cikmustir. Boylece lifli hafif beton konusunda
¢alismalar hizlanmistir. Normal beton ¢ekme dayanimi diisiik olmasinin yan sira oldukca da kirilgan bir elemandir. Buna
karsilik lifli beton (iyilestirilmis beton) iginde kullamlan liflerin sayesinde, beton ¢ekme dayanimi artmakta dolayisi ile daha
stinek bir malzeme haline gelmektedir. Gerek hafifligi gerekse yaliim 6zelligi dolayist ile hafif betonlar yap: dis cephe ve i¢
duvarlarinda yaygin olarak kullanilmaktadir. Hafif betonun tasiyict eleman olmasini da hedefleyen tasarimlar olugsmustur. Bu
calismada; 0-4 mm araliginda pomza agregali hafif harglara plastik lifin etkisi TS EN 196-1’e uygun olarak egilme ve basing
dayanim deneyleri ile incelenmistir. Yapilan ¢alisma sonucu uygun plastik lif oram belirlenerek egilme dayaniminda artis
saglanmustir.

Anahtar Kelimeler: Ponza agrega, hafif beton, plastik lif, ¢elik lif

1.Giris

Yapr sektorii ve yapi teknolojileri arasinda tasiyict eleman olarak en ¢ok kullanilan malzeme betondur. Beton;
bilesenleri olan cimento, agrega, su ve gerektiginde katki maddelerinin belirli oranlarda karisimlarindan
meydana gelmektedir. Kullanig amacina gore ¢ok ¢esitli tiplerde beton elde etmek miimkiindiir. Betonu olusturan
ham maddeler dogada bol miktarda bulunmaktadir. Ucuz saglanmasi ve kolay sekil verilmesinin yan sira dis
etkenlere karsi dayanikli olmasi bakimindan beton yaygin kullanilan yapt malzemesi olmustur[1].

Teknolojinin ilerlemesiyle birlikte beton endiistrisinde de ilerlemeler olmus ve beton iiretimindeki bu
yenilikler beton teknolojisine 6zel betonlar adi ile girmistir. Ozel beton cesitlerinden bir tanesi de hafif
betonlardir. Agirligi az, yalitimi yiiksek, dayanimi yeterli ve yanmaz bir madde olan hafif beton gelecegin
mimarligi agisindan biiyiik 6nem tagiyan bir malzemedir.

* Corresponding author. Tel.: +90553 397 10 38
E-mail address: ozersevim@kku.edu.tr

Hafif betonlarin normal betondan ayricaligi, hafifligi ve 1s1 yalitimi saglayan bosluklar1 bulunmasidir.
Bosluklar, bosluklu agrega kullanilarak (zeolit, bims veya pomza tasi, ciiruf, perlit v.b) veya bosluklu igyap1
olusturarak ya da ince harg i¢inde gaz kabarciklar1 olusturmak yolu ile saglanmaktadir[2].

Tasiyic1 hafif agregali betonlar diinyada ¢ok sayida miihendislik uygulamasinda rol almaktadir. Bunun en
o6nemli nedeni yapi 6li yiikiiniin azaltilmasinin sismik etkileri karsilamasi kadar yap1 zati agirhgindaki bu azalis
yap1 elemanlarinin kesitlerinin de azalmasina ve gerek ekonomik gerekse zaman ve enerji tasarrufu saglamasidir.
Bunun yaninda hafifligi saglayan agrega icerisindeki bosluk oranin var olmasi normal betona kiyasla daha iyi 1si,
ses yalitimlar1 ayn1 zamanda yangin dayanimi saglamaktadir.

Birim agirliklar1 normal betonlardan belirgin sekilde diisiik olan betonlara hafif beton denilmektedir. Genel
olarak birim agirhigi 1800 kg/m3’ten kiigiik olan betonlar hafif beton sinifina girerler. Hafif betonlar birim
agirliklarina, mukavemetlerine ve kullanim amacina gore gruplandirilabilirler [3

Hafif beton teknik, ekonomik ve ¢evresel avantajlari sayesinde yapilar i¢in ¢ok yonlii kullanilan bir materyal
olmus ve son zamanlarda yapilarda daha fazla kullanilmaya baslamistir[4]. Hafif betonun yap1 malzemesi olarak
kullanimu ile yap1 yiikiiniin azaltilmasi dolayisiyla malzeme yoniinden ekonomi ve diisiik birim agirlig: sayesinde
de ytiksek 1s1 ve ses yalitimi gibi yararlar saglanmistir[5].
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Yiiksek yalitim kapasitesi ve diisiik birim hacim agirlik hafif agregali betonlarin en belirgin 6zellikleridir. Bu
ozelligi ile normal betonlardan fark edilir sekilde ayrilir. Ancak bu iki iistiin 6zelligin yaninda {iretim, uygulama
sekli, tasarim gibi pek ¢ok 6zelligi normal betonla aynidir[6].

Bu calismanin amaci; plastik lif katkili pomza agregali tasiyici ¢imento harci tireterek mekanik 6zelliklerinin
incelenmesidir.

2.Pomza agregasi

Pomza, birbirine baglantisiz bosluklu, siinger goriiniimlii silikat esasl, birim hacim agirhigr genellikle 1
gr/cm3’den kiiciik, sertligi mohs sertlik skalasina gore yaklasik 6 olan ve camsi doku gosteren volkanik bir
maddedir. Pomzanin dogal olarak kullanilmas1 yaninda kirma ve eleme suretiyle beton yapimina elverisli hale
getirilmis sekline de, pomza agregas1 adi1 verilmektedir.

Pomzada gozenekler, ¢ogunlukla birbiriyle baglantili degildir. icerdigi gozenekler gozle goriilebilecek
boyutlardan, mikroskobik boyutlara kadar sayisiz miktarda olup, her biri digerinden cams:i bir zarla yalitilmistir.
Bu yiizden hafif, suda uzun siire yilizebilen, izolasyonu yiiksek bir kayagtir [7].

Insaat sektdriinde, yapilarda hafif beton karigimlarmim kullanimi ok eskilere dayanmaktadir. Pomza ve skoria
gibi hafif agregalar, M.O ozellikle Yunan ve Roma mimarisinden giiniimiize degin kullanilmis, dogal yapi
malzemeleridir. Bazt Roma marina yapilarinda (6rnegin Italya“nin batisinda olan ve hala hizmet veren “Port of
Cosa” gibi); pomza ve skoria kullanilarak tiretilen yapilar araciligiyla tarih; bize dogal hafif agrega kullanarak
nasil dayanikli yapi iiretilecegini gostermistir. Ayrica bu malzemelerin, dayanimi diisiik malzemeler oldugu
tezini de ¢lriitmektedir [8]

Sekil. 1. Pomza agregasi

3.Materyal ve yontem

Bu calismada, hafif agrega olarak pomza agregasi ve plastik lif kullanilarak tiretilen hafif ¢imento harcinin
mekanik o6zelliklerinin belirlenmesi amaglanmistir. Bu amag¢ dogrultusunda, hafif ¢imento harci iiretiminde
pomza agregasi ile birlikte cesitli oranlarda kati plastik lif kullanilmis ve elde edilen veriler degerlendirilmistir.

Calismada kullanilan pomza agregasi, CEM 1 42,5 normal portlant ¢imentosu ve kati plastik liflerin
ozellikleri Tablo 1 ve Tablo 2’de verilmistir.

Tablo 1. Kullanilacak malzeme yogunluklar:

Kullanilacak Malzeme Yogunluk (g/cm?)
Pomza agregasi 0,67
CEM 142,5 normal portland ¢imentosu 3,15
Kat1 plastik lif 0,90

Yapilacak hafif harg i¢in karigim oranlar1 asagida verilmistir.

Tablo 2. Kullanilacak malzeme 6zellikleri

Mazleme Cinsi Su/Cimento Orani Agirlik (kg)
Cimento 350.00

Su 0,65 227.50
Pomza Agrega 423,03
Hava 0,05
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4.Arastirma bulgulari

Calismada; 0-4 mm aralifinda pomza agregali hafif harglara plastik lifin etkisi TS EN 196-1’e uygun olarak egilme ve
basing dayanim deneyleri ile incelenmistir. Kati plastik lifler sirastyla 1000 dm? toplam hacme % 0, % 0.25, % 0.50, % 0.75
ve % 1 ilave olarak eklenmistir.

Tablo 3. Lif ylizdeleri ve karsilik gelen agirliklar

Lif Oram Agirlik (kg)
% 0.25 2,25

% 0.50 45

% 0.75 6,75

%1 10

Deney numunelerinin hazirlanmasi ve kaliba doldurulmasi

Deney numuneleri sekil 2°de gosterilen 40 mm % 40 mm % 160 mm’ lik prizma seklinde hazirlamr. Harcin hazirlanmasini
miiteakip kaliplar hemen doldurulur. Kalip ve kalip basligi sarsma tablasina sikica tutturulur. Uygun bir kasikla karigtirma
kabindan dogrudan bir veya bir ka¢ defada, iki harg tabakasindan ilki (her biri 300 gram olmak iizere) her kalip boliimiine
doldurulur. Harg tabakasi, biiyiik yayici ile, kenarlarindan dik pozisyonda tutularak ve kalip basligiyla temas halinde olmak
tizere, kalibin her bolmesinde bir kez olmak tizere ileri geri hareket ettirilerek diizgiin sekilde yayilir. Sonra bu birinci tabaka
60 sarsma ile sikistirihr. ikinci tabaka harg kaliba doldurulur ve kiigiik yayici ile bu tabaka da diizeltilir ve ikinci 60 sarsma
ile sikigtirilir. Kalip itina ile sarsma tablasindan kaldirilir ve kalip baghgi ¢ikarilir. Harcin fazlasi derhal hemen hemen dik
tutulan bir metal mastarla siyrilir ve her yone dogru bir kere enine testere hareketi ile cekmek suretiyle yavas yavas hareket
ettirilir. Prizmalarin ylizeyi, ayn1 mastar hemen hemen diiz tutularak diizlestirilir. Prizmalar1 ve sarsma tablasina gore
konumlarini tanimlamak amaciyla kaliplar etiketlenir.

Sekil 2. 40 x 40 x 160 mm kalip

Deney numunelerinin deneye hazirlanmast

Ugzeri plaka ile kapatilmis, uygun sekilde isaretlenmis kaliplar geciktirilmeden yatay olarak rutubet kabinine konulur. Her
kalip muhafaza edildigi yerden sokiilmek {izere 24 saat sonra rutubet kabininden alinir ve kaliplar dikkatlice sokiiliir. Suda
kiir uygulanacak numuneler daha sonra tanimlanabilmeleri igin, suya dayanikli kalemle uygun sekilde isaretlemeler yapilir.
Isaretlenmis prizmalar geciktirilmeden (20 + 1) C° ’da su bulunan kaba uygun sekilde yatay olarak daldirilir. Numuneler,
paslanmaz 1zgaralarin iizerine, su prizmanin biitiin yiizeyleri ile temas edebilecek sekilde ayr1 ayr1 yerlestirilir.

Egilme dayanimi

Egilme dayanimi i¢in numuneler 2, 7, 28 giin normal su ve % 10 sodyum siilfat ¢ozeltisinde bekletilen numuneler kiir
havuzundan ¢ikarilarak sekil 3’de gosterilen ¢imento presi ile egilme dayanimina tabi tutulmustur. 40 x 40 x 160 mm
boyutunda prizmatik g¢ubuklar, her bir deger i¢in ii¢ adet kirilmis ve bu sonuglarin aritmetik ortalamasi alinarak
degerlendirme yapilmustir.

Basing dayanimi

Egilme dayanimi sonucu 6 adet 40 x 40 x 40 mm boyutundaki numuneler ile sekil 3’de gdsterilen ¢imento presi ile basing
dayanim deneyleri yapilmistir. Basing dayanimi cihazi deney i¢in uygun kapasitede ve (2400+£200) N/s yiikleme hizinda
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ayarlanmistir. Cihazda yiikleme hizin ayarlayabilen ve sonuglart kaydedebilen sistemler kullanilmistir. Egilme deneyinden
sonra elde edilen yarim prizmalar cihazin plakalari arasmma +5 mm’den fazla tagmayacak sekilde merkezlenerek
yerlestirilmistir. Cihaz (2400+200) N/s hizda prizma kirilana kadar yiikleme yapilmistir. Basing dayanimi deneyinin sonucu,
3 prizmalik takimdan tayin edilen 6 adet sonucun aritmetik ortalamasi olarak ifade edilmistir. 6 adet sonug igerisinde biri
ortalamadan + %10° dan fazla farklilik gosterdigi durumda bu sonug atilmis ve geri kalan 5 sonucun ortalamasit alinmustir.

Sekil 3. Cimento presi

Sirastyla sekil 4 ‘de katkisiz, sekil 5°de % 0.25 plastik lif katkili, Sekil 6’da % 0.50 plastik lif katkili, Sekil
7°de % 0.75 plastik lif katkil1 ve Sekil 8’de ise % 1 plastik lif katkili kirimlarm gériintiileri sunulmustur.

Sekil 4. plastik lif katkisiz harg

Sekil 5. % 0.25 plastik lif katkilt harg
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Sekil 6. % 0.50 plastik lif katkilt harg

Sekil 7. % 0.75 plastik lif katkilt harg

Sekil 8. % 1 plastik lif katkili harg

Lif katkist arttik¢a kirilmanin azaldigi yani egilme dayaniminin artigi goriilmiistiir. Tablo 4’de de goriildiigi
gibi 28 giinliik sonuglara gore plastik lif katkisinin egilme dayanimlarini artirdigi ve basing dayanimlarini ise bir

miktar azalttig1 sonucuna varilmistir.

Tablo 4. Lif yiizdelerine gore basing ve egilme dayanimlari

Lif Oram Egilme Basing Dayanimi
Dayamimi (Mpa)  (Mpa)

Katkisiz 4.593 26.868

% 0.25 4.823 26.131

% 0.50 5.002 25.813

% 0.75 5.344 25.470

% 1 5.618 25.253
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5.Sonug ve oneriler

Pomza agregalar1 ve plastik lif kullanilarak iiretilen hafif ¢imento harcinin degerlendirilmesi, hafif harcinin
basing dayaniminin ve egilme dayaniminin arastirildign bu caligmada, plastik lif yiizdelerinin hafif ¢imento
harcia mekanik etkilerini gérmek icin deneyler yapilmis, ¢calismadan elde edilen sonuglar ve oneriler asagida
Ozetlenmistir.

o Kati plastik lif oranlar arttik¢a beton basing dayanimi diigmiistiir.

e Kati plastik lif oranlarinin artmasiyla hafif ¢imento harci egilme dayanimlari da artmstir.

e Elde edilen lif katkisiz pomza agregali ¢imento harclarina bakacak olursak bulunan basing ve
egilme dayamimlarma gore ses ve 1s1 yalitiminda, zemin yalitiminda, yapmimn zati agirligim
azalttigindan ve tastyict sistemin diigiim noktalarinda olusan kuvvetleri (moment, eksenel kuvvet,
kesme kuvveti) azaltip tasiyict sistem kesit boyutlarmi kii¢iilttiigii i¢in ingaatlarda tercih edilebilir.

e Yapilan ¢alismalar neticesinde ¢esitli bulgular elde edilmis, mekanik ve fiziksel degerlendirmeler
yapilmis ancak teknik yetersizlikler nedeniyle iretilen numunelerin kalicilik 6zellikleri
incelenememistir. ileriki ¢aligmalarda pomza agregali plastik lif katkili hafif cimento harglarinin
durabilite acisindan degerlendirmeleri yapilabilir.
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Abstract

Railway platform which is vibrated with higher frequency dynamic loads induced by high speed train cars transfer these
vibrations energies to surrounding ground and close by structures are effected by them. Strong ground motion not only can
give damage to the nearby buildings and their footings but also effect the human comfort by undesired vibrations. Extensive
in-situ research are still required for both recent ongoing construction projects in soft soil deposits (Eskisehir-Adapazari-
I1zmit) and for planned construction projects on highly populated areas (Edirne-Istanbul-Ankara-Kars) in Turkey. The aim of
the study can be summarized as to determine comfort disturbance and devastating environmental vibration created by high
speed trains on free field. Strong ground motions induced by high speed train measured and recorded at the inspection points
selected at the site close to high speed train line passing through highly populated regions. Environmental effects of these
vibration data compared and evaluated. However, the applicability of a well know half space solutions based on Bornitz’s
analytical approach which takes account the loss of the amplitude of waves due to geometrical damping and material
damping of Rayleigh waves are investigated. Bornitz’s solution tends to overlap vertical free field vibration with in-situ
measured records.

Keywords: High speed train, free field vibrations, in situ measurement

Yiiksek Hizli Trenlerin Serbest Zemin Yiizeyinde Olusturdugu
Titresimlerin Deneysel ve Analitik Olarak Incelenmesi

Ozet

Trenlerin seyahat hizlarinin artmasi ve tekrarli gegisleri, yiiksek frekansli dinamik yiikleri meydana getirir. Titresen
demiryolu istyapisi, titresim enerjisini ¢evresindeki zeminlere iletir. Demiryolu agina yakin bolgelerdeki yapilar zemin
ortamimin karakterine gére bigimlenen titresimlerden etkilenir. Kuvvetli yer hareketleri binalara ve temellerine hasar
verebilecegi gibi binalarda yasayan insanlara da konfor bozucu titresimleriyle rahatsizlik verebilir. Tiirkiye’de tasima giicii
zayif, aliivyon zemin ve yogun yerlesim bolgelerinden gecen (Eskisehir-Adapazari-izmit), insaat1 devam eden ve gegirilmesi
planlanan yiiksek hizli trenler’in (YHT) cevrede olusturduklar titresimlerin tespiti icin suana kadar herhangi bir saha
arastirmast yapilmamustir. Bu ¢alismanin amaci, YHT lerin yakin ¢evrede olusturdugu titresimleri dogal saha kosullarinda
belirlemektir. YHT demiryolu hattina yakin se¢ilmis gézlem noktalarinda, YHT trafiginin iirettigi kuvvetli zemin titresimleri
yedi yiiksek kaliteli sismik sensor ile kayit altina alinmig ve titresimlerin olusturduklart pik ivme degerlerinin mesafeyle
azalimt hesaplanmigtir. Saha calismast sonuglar1, Bornitz’in iki nokta arasindaki enerji azalimu ile ilgili olarak sunmus oldugu
analitik ¢6ziim ile karsilastirilmigtir. Analitik yontemin serbest zemin yiizeyinde olusan diisey ivme genliklerini tahmin
etmede basarili oldugu fakat yatay ivme kayzitlari i¢in fazla kestirim yaptigi bulunmustur.

Anahtar Kelimeler: Yiiksek hizli tren, serbest zemin titresimleri, yerinde zemin titresim 6l¢timleri

1.Giris

Son zamanlarda kiiresel diinyada, hareket hizlarini, yolcu ve yiik kapasitelerini siirekli arttirarak degistiren
YHT teknolojisi aragtirmalarmm 6nemli bir boliimii yalnizca yolcularin konforunu saglamak igin degil ayni
zamanda demiryolu agmin i¢inden gectigi yogun yerlesim bolgelerinde yasayanlarin maruz kalabilecegi giiriiltii
kirliliginden ve biiyiikk genlikli titresimlerden korunmasi ¢aligmalarmi da kapsamaktadir. Insanlarin hayat
standartlarinin  ekonomik gelismeye bagli yiikselmesiyle modern kent topluluklarmin yogun yerlesim
bolgelerinde, daha kaliteli, giivenli yasam istegi ve cevresel etkenlerin iirettigi problemlere kars1 gosterdikleri
duyarliliklar hizla artmaktadir. Deprem yer hareketi disindaki insan yapist iiretilen yiiksek frekansh titresim
kaynaklarmin (agir makine temelleri, yogun ve hizl trafik akis yiikleri, masif ingaat aktiviteleri, patlamalar vb.)
olusturdugu kuvvetli dalgalarin yumusak zemin ortammda yayilisinin incelenmesi, cevresel titresim
problemlerinin miihendislik ¢éziimlerinin tretilmesi agisindan 6nem kazanmustir [1-5].
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Duragan veya hareketli titresim kaynaklarmin {irettigi kuvvetli yiizey dalgalarmin sebep oldugu biiyiik
genlikli titresimlerin davranigini ve yakin gevresindeki etkilerini daha iyi anlayabilmek i¢in son doénemlerde az
sayida da olsa deneysel saha aragtirmalari gergeklestirilmistir. Yiiksek hizli demiryolu tasimaciliginin kent iginde
irettigi cevresel titresimlerin etkileri, trafik akis yogunluklarina, tren seti yiiklerine, etkime siirelerine ve seyahat
hizlarina bagl incelenmis ve dalga yayilimi probleminin anlagilabilmesiyle ilgili bir¢ok saha deneyleri
gerceklestirilmistir. Degrande ve Schillemans [6] Briiksel-Paris arasinda test siiriisii yapan bir lokomotif ve 7
vagondan olusan Thalys HST tipi YHT nin 223-314 km/saat arasindaki gec¢is hizlarinda demiryolu ve yakin
gevrede (4-72 m arasinda 14 farkli gozlem noktasi) olusturduklar serbest zemin titresimlerini incelemislerdir.
Diger taraftan, Branderhorst [7] Hollanda’nin Amsterdam-Utrecht sehirleri arasinda 40-160 km/h hizlarinda
seyahat eden ayni tip YHT nin meydana getirdigi ¢evresel titresimleri 6lgerek, elde ettikleri veri setini sayisal
modellerin dogrulanmasinda kullanilmak {izere arastirmacilara sunmuslardir. Bununla birlikte, Auersch [8]
Almanya’da faaliyet gosteren ICE tipi YHT nin 100-300 km/h arasinda degisen hizlarda elde ettigi dl¢iim
sonuglarmi rapor olarak yaymnlamistir. Ayni sekilde Adolfsson vd. [9] Isve¢’in bati sahil hattinda Géteborg-
Malmé arasinda kullanilan X2000 tipi trenlerin 200 km/saat asan hizda olusturdugu gevresel titresimleri kayit
altma almislardir. Titresim etkilerini kapsayan ¢evresel degerlendirme sonuglart yeni ulasim sistemlerinin
tasarimi ve planlanmasi asamasinda gerekli programlardan biri haline gelmistir.

Yiksek hizli demiryolu tagimaciligmna sahip bir¢ok Avrupa iilkesinde oldugu gibi, iilkemizde de yolcu
tasimaciligindaki trafik akis hizlart V=250 km/h degerlerine ulasacak sekilde planlanmis, yolcu ve yiik
tasimaciligindaki dingil yiikleri 180-225 kN olarak tasarlanmistir. Yiiksek-hizli demiryolu hatlarinda siirekli tren
gecislerinin, demiryolu iistyapisinda, ¢evre zeminde ve yapilarda olusturdugu kuvvetli titresimlerin 6lgiilmesi,
uluslararas1 normlara gore karsilastirilip incelenmesi, yapt temellerinde hasar ve insanlarda rahatsizlik verici
etkilerinin degerlendirilmesi, titresimlerin yayilma alaninda veya korunacak yapi gevresinde azaltilmasi ve en
uygun demiryolu tistyap1 tasariminin gergeklestirilmesi gibi konular insaat mithendisliginin ulagim sistemlerinin
planlanmasinda 6nemli bir ugras alan1 olmustur.

Ulkemizde demiryolu ulagim sistemlerini ilgilendiren konularda gerceklestirilen az sayidaki saha arastirma
caligmalart kent i¢i hafif rayli sistem titresimlerinin yolcu konforu ve giivenligi {izerindeki etkilerinin
incelenmesiyle, seyahat kalitesinin ve cevresel akustik sorunlarm iyilestirilmesiyle sinirli kalmistir. Ulusal
literatiirde 6nerdigimiz proje konusuna en yakin galisma, Istanbul Aksaray-Havalimani sehir igi rayl ulasim
trafiginde kullanilan ve maksimum seyahat hizlari 50km/saat’i agsmayan hafif metro araclarinin gegisleri
sirasinda demiryolu hattinda ve 9.5 m yakiindaki bir idari binada olusturdugu titresim etkilerinin dl¢iildiigi ve
konfor analizi yapilarak degerlendirildigi yerel ¢aligmadir [10]. Ayni projede gergeklestirilen Olgtimler ve
simiilasyon caligmalari, tasit tekerlegi-ray etkilesimi sonucu cevreye yayilan konfor bozucu titresimleri ve
giiriiltiiyli azaltmak igin ara¢ govdesinde ve demiryolu alt yapisinda alinabilecek izolasyon ydntemlerine
odaklanmigtir. Coziim onerileri agirlikli olarak makine miihendisligi disiplini ¢ercevesinden sunulmustur.
Calismada, demiryolu hattina 3.5 m uzaklikta bulunan ve derinligi sadece 1 m olan drenaj amacgh agik bir kanal
uygulamasinin zemin titregsimleri {izerindeki azaltic1 etkisi 6l¢iilmiistiir. Diger taraftan, {ilkemizde Celebi vd. [11]
gerceklestirmis olduklar1 saha deneylerinde, harmonik titresim dalgalar1 olusturmak igin 10-100 Hz frekans
araliginda calisan 250 N diisey yiik kapasiteli elektro-dinamik sarsict kullanilmistir. Calismada kiigiik 6lgekte
(boyutlart: 1x1x0.5m) hazirlanan betonarme temellerin titresimleri, 6nlerine 2.5 m derinlikte yerlestirilen dalga
bariyerinin (kesit alani = 3 m?) aktif ve pasif uygulamalariyla birlikte incelenmistir.

Yukarida tanimlanan problemlerin ¢oziimlerine yonelik kapsamli saha arastirmalarmin gerekliligi 6zellikle
iilkemizin tagima giicii zayif, aliivyon zemin ortamlarindan (Eskisehir-Adapazari-izmit) ve yogun yerlesim
bolgelerinden gegen, ingaati devam eden ve gegirilmesi planlanan yiiksek hizli modern demiryolu hatlar1 (Kars-
Ankara-Istanbul-Edirne hizl1 tren projesi) icin giincelligini korumaktadir. Ulkemizde YHT yolcu tasimaciligmin
yakin zamanda faaliyete gecmis olmasit ve ulagim sisteminin yeni olmasi, séz konusu muhtemel cevresel
sorunlarin éngoriilememesi, mevcut arastirmalarin da sadece demiryolu iistyapi titresimleri ve giiriiltii kirliliginin
azaltilmasma odaklanmis olmasi, bu c¢alismayr ¢evresel titresimlerin yerinde incelenmesi konusuna
yonlendirmistir. Bu ¢alismada demiryolu hattina ¢ok yakin secilmis bir sahada serbest zemin titresimleri kayit
altina alinmis ve YHT trafiginin {irettigi zemin titresimlerinin mesafe ile azalimi incelenmistir.

2.Saha kosullar ve yiiksek hizh tren setinin genel ozellikleri

Bu ¢aligma kapsaminda, Istanbul-Ankara arasinda toplam uzunlugu 533 km olan, tagima giicii zayif aliivyon
zemin ortamlarindan ve yogun yerlesim bolgelerinden gecen Kosekdy-Pamukova arasindaki yiiksek hizl
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modern demiryolu hattindaki YHT gegisleri dikkate alinmistir (Sekil 1). YHT gecislerinin yakin g¢evrede
olusturdugu titresim etkilerinin yerinde incelenebilmesi icin dl¢iim sahasi olarak Izmit-Arifiye arasinda bulunan
Kirkpmar bolgesi segilmistir (Sekil 2). Demiryolu trafik akis hizinm 200-230 km/saat gibi yiiksek degere ulastigi
giizergah oldukga zayif zemin kosullarina (zemin kayma dalga hiz1 < 300 km/saat) sahiptir.

Test Sahasinin Konumu

EGEDENIZ!

Test sahasi

T

lvmedlcerler:

Sekil 2. Olgiim alian serbest zemin bélgesine iliskin detaylar

TCDD’nin yiiksek hizli demiryolu yolcu tasimaciliginda kullandigt HT65000 YHT seti ve giizergah kesiti ile
ilgili bilgiler Sekil 3’de verilmistir. Yolcu vagonlarini ¢eken lokomotif 27.4 metre uzunlugundadir. Tekerlekler
aras1 mesafe 2.8 metredir. YHT toplamda 6 vagonla birlikte 159 metre uzunluga ulasarak yiiksek hizda hareket
eden agir bir kiitleye doniismektedir. Yolcu durumuna gore 2 vagon daha eklenebilmektedir. Bu tren seti 36
metrelik UIC-60 ray altinda on-germeli, ongekmeli monoblok B70 traversler iizerinde hareket etmektedir.
Demiryolunun tasit1 ve hattinin mekanik &zellikleri Tablo 1’°de verilmigtir. Maksimum insan kapasitesi 411 ve
katar yiikii 18 tona kadar ¢ikabilmektedir. Yolcu tasimaciliginda 250 km/saat hiza ulasabilen tren seti incelenen
bolgede = 230 km/saat ile gegmektedir. Tren glizergahnin kesit bilgiler Sekil 3b* de gosterilmistir.
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Sekil 3. incelenen test sahasindan gegen yiiksek hizli tren a) énden goriiniisii b) gectigi giizergahin kesit bilgileri ¢) HT65000 yiiksek hizli
tren setinin boyutlari

Tablo 1. Demiryolu tagiti ve hattinin mekanik 6zellikleri [12]

Bilesenler Karakteristikler Semboller Biiyiikliik Birim
Lokomotif Dingil yiikii F, 180 kN
HT 65000 Hareket hizlar \Y 69,44 m/sn
Demiryolu
2UIC 60
Kesit alan1 Ar 1.54x10°° m?
Atalet momenti I, 6.11x10° m*
Elastisite modulii E 2.11x10° KN/m?
Birim hacim agirlik y 78 KN/m?
Balast
Yay-sondiiriicii Rijitlik katsayist Ko 1.26x10° KN/m
sistem S6niim katsayisi Cp 1.69x10? kNsn/m

3.Calismada Kullamilan Sensorler

Calisma kapsaminda kullanilan ivmedlgerler cok diisiik giiriiltii seviyelerine sahip, ii¢ eksenli Capacitive
Force Micro-machined sensorler ile zayif titresim hareketlerini 6lgebilen, DAC-3HDG tipi 32 bit yiiksek
¢Oziintirliklii ivmeodlgerlerdir. Saha dlglimlerinde kullanilacak olan cihazlar: GPS anteni, enerji kaynagi ve
ivmedlger ana kutusu olmak iizere {i¢ temel parcadan olusmaktadir (Sekil 4). GPS anteni ve enerji kablolari
ivmeodlgere iki kablo yardimi ile baglanirlar. Ana kutunun iginde ii¢ tane MEMS sensérii, ADC sayisallastirici ve
ivmelerin kayit altina alindig1 bellek vardir. Bu sensorlerden yedi takim test sahasinda kullanilmstir.
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Sekil 4. DAC-3HDG GPS senkronizasyonlu sayisallastirici ve veri kaydedici ivmedlger
4.Dogal saha kosullarinda serbest zemin titresimlerinin 6l¢iilmesi

Yiiksek hizli demiryolu hattna yakin secilmis Sl¢iim sahasi, Sakarya’nm Sapanca ilgesinde bulunan SAU
Kirkpmar turizm MYO uygulama oteli ve sosyal tesislerinin bulundugu yerleskedir. Yerel zemin kosullarini
dikkate alarak 200-230 km/saat hiz araligindaki tren gegislerinin irettigi serbest yiizey yer hareketini dalga
olusum mekanizmasmma bagli incelemek ve zemin formasyonunun dalga iletimi {izerindeki etkisini
degerlendirmek i¢in 3.5m < L <X 4.75m araliklarla giizergiha sistematik olarak dik dizilmis yedi gozlem
noktasinda titresim kaydi alimmigtir. Titresim etkilerinin kayit altina alindig1 gézlem noktalarmin konumu Sekil
5°de gosterilmistir. Istanbul’dan ¢ikip Ankara’ya giden YHT ler Sekil 5a’daki sag ray1 kullanmaktadir. Giivenlik
sebebi ile tel orgiiniin YHT tarafina sensor koyulamamustir. ik sensér YHT demiryolu hattindan 4.8 metre
uzaga, son sensor ise 31 metre uzaga konulmustur. Alinan kayitlar ii¢ bilesenli olup, sensérler YHT giizergahma
paralel (X ekseni) olacak sekilde yerlestirilmistir.

X
a

) Ankara Test Sahasi z@"’
lvmedlcer
Ray Bilesenleri

\ 48m | 35m | 475m | 475m | 475m | 475m | 37m

T T T T T T

istanbul
b) ivmedlcerler

Tel Orgii / l

—7777 : et 2 o

3m | 48m | 35m | 475m | 475m | 475m | 475m | 37m |

Sekil 5. incelenecek test sahasinin dogal saha kosullarindaki a) plan ve b) kesit gériiniisleri

Tablo 2. Dinamik yiik kaynagina olan mesafeye bagl her ti¢ bilesende dlgiilen serbest zemin titresimlerine ait ivme degerleri

Dinamik yiik X bileseninde olciilen Y bileseninde Z bileseninde odl¢iilen
kaynagina olan ivme degeri olciilen ivme degeri ivme degeri
mesafe (m) (cml/sls) (cml/sls) (cml/sls)
4.8 57.0938 35.2439 18.2653
8.3 19.6206 13.0662 10.0833
131 9.4852 5.8467 8.2158
17.8 2.8653 5.0233 6.0167
22.6 3.6351 3.3199 4.1601
27.3 9.4079 9.7046 2.9858
31.0 3.5710 6.4255 3.2005

Serbest zemin titresimlerine ait ivme-zaman grafikleri

Demiryolu hattina yakin secilmis gézlem noktalarinda, YHT trafiginin iirettigi kuvvetli zemin titresimleri
yerinde Olgiilerek kayit altina alinmistir. Gozlem noktalarinda X, Y ve Z bilesenlerine ait 6lgiilen pik yer ivme
degerleri, demiryolu giizergdhina olan mesafeye bagli olarak Tablo 2’de verilmistir. Gelistirilen yazilim
yardimiyla her ii¢ bilesen i¢in (X, Y, Z) ivme degerlerinin zamana bagli degisimi asagida grafikler halinde
verilmistir (Sekil 6, 7, 8). Grafiklerde X ekseni zamani Y ekseni ise normalize edilmis ivme genliklerini
gostermektedir. Demiryolu hattina en yakin noktadan uzaklasildik¢a serbest zemin yilizeyinde meydana gelen
ivme degerlerinin azalmakta oldugu ve pik ivme degerlerinin giizergaha paralel dogrultuda gergeklestigi tespit
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edilmistir. Demiryolu hattina paralel dogrultuda 6lgiilen ivme genlik bilesenlerinin, giizergaha dik dogrultudaki
genlik bilesenlerine gore daha fazla oldugu gozlemlenmistir. Fakat bu fark, mesafe ile azalmaktadir. Bununla
birlikte diisey genlik bilesenlerinin, yatay genlik bilesenlerine gore yakin mesafelerde ¢ok daha kiigiik ve
mesafeyle daha yavas bir sekilde azaldig1 goriilmiistiir.

ivme (cm/s/s)

Sekil 6. Demiryolu hattina paralel dogrultuda (X bileseni) olgiilen serbest zemin titresimlerine ait ivme-zaman grafigi

Sekil 7. Demiryolu hattina dik dogrultuda (Y bileseni) lgiilen serbest zemin titregimlerine ait ivme-zaman grafigi
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Sekil 8. Diisey dogrultuda (Z bileseni) dlgiilen serbest zemin titresimlerine ait ivme-zaman grafigi
Elde edilen arazi él¢ciim sonuclarimin analitik ¢éziimle karsilastiriimast

Amick ve Gendreau [13] tarafindan gelistirilen ve Bornitz’in iki nokta arasindaki enerji azalimi ile ilgili
olarak sunmus oldugu analitik ¢dzlime gore, geometrik ve malzeme séniimiiniin titresim genliklerinde neden
oldugu azalim agagidaki denklem kullanilarak ifade edilmektedir.

Y
Up = U, (:—‘;) e®(a=Tp) (1)

Buna gore, yikk kaynagindan r, mesafesindeki titresim genligi u, ile, r, mesafesindeki titresim genligi ise u, ile
ifade edilmektedir. Denklemdeki, y geometrik azalim katsayisi olup, dis yiikiin neden oldugu sismik dalga
yayilim mekanizmasina ve dis yiikiin pozisyonuna bagli olarak Tablo 3’den se¢ilmektedir.

Tablo 3. Dalga tipine bagli olarak teorik geometrik azalim katsayilar1 [14]

Yiik Kaynag Dalga Tipi Olciim Noktasi ?
Yiizeysel Rayleigh Yiizey 0.5
Yiizeysel Body Yiizey 1
Derin Body Yiizey 1
Derin Body Derin 1

a ile gosterilen malzeme azalim katsayisi ise, zeminin tipine ve dis yiikiin frekans igerigine bagh olarak
asagidaki formiilasyon kullanilarak hesaplanmaktadir.

) )

VR

Demiryolu hattina dik bir bicimde yerlestirilen ivmedlcerler yardimiyla elde edilen serbest zemin yiizeyi
titresimleri ile Bornitz’in iki nokta arasindaki enerji azalimi ile ilgili olarak sunmus oldugu analitik ¢6ziim
kullanilarak yapilan karsilastirma Sekil 9’da verilmistir. Grafikte x ekseni sensorlerin mesafesini, y ekseni ise
olciilen pik ivme degerlerini gdstermektedir. Ozellikle en yakin iki sensdriin genlik yatay bilesenleri, diisey
olgiime gore ¢ok daha biiyiik degere sahiptir. Olgiilen ivme degerlerinin mesafeye baglh degisimi incelendiginde,
analitik yontem ile serbest zemin yiizeyinde elde edilen ivme genliklerinin diisey bileseni ile biiyiik mertebede
Ortiistigii, buna karsin yatay bilesenlerde genellikle daha yiiksek genlik degerleri verdigi tespit edilmistir. Yatay
X ve Y bilesenlerindeki 6. sensoérde okunan degerlerin yiiksek ¢cikmasinin sebebi, sensoriin serbest zemin yerine
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yiirliylis patikasinin tizerine konulmasmdan kaynaklanmaktadir (Sekil 3¢ en soldaki sensor). Elde edilen sonuglar
Kuyuk vd. [15] Adapazari-Arifiye hattinda yaptiklari ¢alismayla biiyiik 6l¢iide ortiistiigii diisiiniilmektedir.

Yatay (X) Yatay (Y) Diisey (2)
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Sekil 9. Elde edilen arazi 6l¢tim sonuglarimin analitik ¢oziimle karsilastirilmasi
5.Sonuclar

Tren setlerinin yiiksek seyahat hizlariyla tekrarli gegisleri sirasmda tirettikleri yiiksek frekansli dinamik ytikler
ile titresen demiryolu {istyapisi, bu titresim enerjisini gevresindeki zeminlere iletirler. Demiryolu hattina yakin
cevre binalarda yasayan insanlarm giivenligi ve konfor algis1 dikkate alindiginda, serbest zemin yiizeyinin farkl
gozlem noktalarmmdan YHT gegisleri esnasinda olusan titresim problemlerinin yumusak zemin kosullarinda dalga
yayilimi agisindan deneysel olarak incelenmesi bu g¢alismanin 6nemini ortaya koymaktadir. Bu calisma
sonucunda demiryolu hattina paralel dogrultuda olgiilen ivme genlikleri, glizergaha dik dogrultudaki bilesen
genliklerine gore daha fazla oldugu g6zlemlenmistir. Bununla birlikte, Bornitz’in iki nokta arasindaki enerji
azalimu ile ilgili olarak sunmus oldugu analitik formiilasyon kullanilarak yapilan karsilastirmada, analitik yontem
ile serbest zemin yiizeyinde elde edilen ivme genliklerinin azaliminda diisey bilesen ile biiyiikk mertebede
oOrtiistigii, buna karsin yatay bilesenlerde genellikle daha yiiksek genlik degerleri verdigi tespit edilmistir.
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Abstract

The goal of this study is to evaluate the effect of the soil-structure dynamic interaction and the mechanical properties of the
underlying soil on the dynamic response of the superstructure by using the sub-structure method based on impedance
functions at the foundation-soil interface. Furthermore, the influence of the additional foundation damping on the
computational results depending on governing parameters is discussed.

Keywords: Soil-Structure Interaction; foundation damping

Sismik Yiiklere Maruz Yapi-Zemin Ortak Sisteminin C6ziim
Stirecinde Temel-Zemin Etkilesiminin Soniimii

Ozet

Bu calismanin amaci, yapi-zemin ortak sisteminin sismik yiikler altinda karsilikli etkilesimini ve zemin mekanik
Ozelliklerinin istyapilarin  dinamik davranig1 {izerindeki etkilerini, altsistem yaklagimiyla temel-zemin arakesitinde
tanimlanan dinamik rijitlik fonksiyonlarina bagh degerlendirmek, temel ortaminda olusan ilave soniimiin sayisal sonuglar
iizerindeki etkisini yonetici parametrelere bagl tartigmaktir.

Anahtar Kelimeler: Yapi-Zemin Etkilesimi; Temel Ortaminin Soniimii

1.Giris

Sismik yiiklere karst dinamik davraniglariin gercege daha yakin olarak izlenmek istenmesi durumundaki
niikleer gii¢ santralleri, viyadiikler, masif koprii ayaklari, barajlar ve ¢ok katli binalar gibi rijit temelli 6nemli
yap1 sistemleri, giiniimiizde zorunlu olarak depremselligi yiiksek bolgelerde ozellikle yumusak zemin
kosullarinda inga edilmek zorunda kalabilirler. Yapi-zemin dinamik etkilesim probleminin sismik analizi;
iistyapi, yapi temeli ve temelin gevresini saran zemin olmak {izere ayr1 karakterdeki ii¢ sistemin ortak titresimine
dayali yapisal tepkiyi ortaya ¢ikarmayi hedeflemektedir. Zemin kosullarinin yapisal davranis tizerindeki etkisinin
kontrol parametrelere bagli incelenmesinde, dogrudan ¢oziim yontemi [1-3] ve altsistem yaklasim [4-7]
kullanilmaktadir. Yapilarin dinamik davraniginin analizinde yerel zemin kosullarmin etkisinin hesap ilkelerine
dogrudan katilmasi hususunda yakin zamanda 6nemli birgok arastirma raporu yaymlanmistir [8-9]. Bu
raporlarda proje miihendislerinin kullanimina sunulan basitlestirilmis ¢6ziim yontemleri aslinda yapi-zemin
etkilesim problemleriyle ilgili gergeklestirilmis olan kapsamli teorik ¢alismalarin ve tecriibelerin sentezine
dayanmaktadir.

Bu c¢aligmanin amaci, zeminin mekanik ozelliklerinin iistyapilarin dinamik davranist lizerindeki etkilerini,
altsistem yaklagimiyla yapi temeli-zemin arakesitinde tanimlanan dinamik rijitlik fonksiyonlarina bagh
degerlendirmek, temel ortaminda olusan ilave soniim etkisinin periyot uzamasina bagli degisimini, eylemsizlik
etkilesimi kosulu altinda tartismaktir. Kapsamli parametrik arastirmalar i¢in farkli Slgeklerde koprii ayagi
temelleri, {istyap1 narinlikleri ve temel gémiilme derinlikleri kullanilmistir. Ornek modelin temel-zemin
arakesitinde zemin ortammin sekil degistirme ozelligini ve soniimiinii temsil eden titresim frekansma bagh
yaylar ve sondiirticiiler dikkate alinmistir.
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2.Coziim Yontemi
Zemin Etkilesimli Yapt Periyodu

Titresen bir yapida olusan eylemsizlik etkileri, yapi-zemin sisteminin karsilikli etkilesiminden dolay1
olusturdugu kesme kuvveti ve moment sonucunda yapi temelinin 6telenmesine ve donmesine neden olmaktadir.
Bu yerdegistirmeler tiim sistemin soniimiinii ve periyodunu 6nemli derece degistirecek olan histeresiz zemin
soniimii ve radyasyon soniimiiniin ortak etkisiyle titresim enerjisinin tiiketilmesine yol a¢maktadir. Yapi
temelinin, oturdugu zemine mesnetlenme sekli ve davranigi ile ilgili iki farkli yaklagim mevcuttur:

e Rijit Taban Yaklasimi: Temelin oturdugu zemin ortaminin sonsuz rijit kabul edilmesi durumunda
Ustyapinin dis yik etkisi altinda sadece 6telenme yaptigi gézlemlenir (Sekil 1a).

e Esnek Taban Yaklasimi: Zemin ortaminin sekil degistirmesi s6z konusu oldugunda temelin donmesi ve
otelenmesi sonucunda Ustyapinin toplam yerdegistirmesinin degistigi gdzlemlenir (Sekil 1b).

A
F
=7 m
h
k
_
ZISSS
(a) (b)

Sekil 1. Ustyapinin kuvvet etkisinde yaptigi deformasyonlar: (a) zemine rijit bagh durumda Stelenme (b) esnek temel ortamindan
kaynaklanan donme ve 6telenmeler [8].

Sekil 1 a’da verilen rijit tabanl yap1 sisteminin periyodu:

T= ZEE (D)

Sekil 1 b’de verilen esnek tabanli yap1 sisteminin periyodu:

2
T=2x m+m+mh
kK kK

yy

2

Esnek tabanli ve rijit tabanli yapi sistemlerinin periyotlarinin orant:

2
k, kK

yy

=~

©)

=4,

ifadesi ile elde edilir [10]. Yapi-zemin etkilesimini dolayisiyla 'I:/T ’yi kontrol eden anahtar parametreler
asagida verilmistir [11-12]:
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Burada h modal yap: yiikseligidir, B ve L sirasiyla temel yar1 genisligi ve temel yar1 uzunlugudur, p, zemin
birim hacim kiitlesi, v zeminin poisson orani, h/B yap1 modal yiiksekliginin temel yari genisligine orani, B/L
temel yar1 genigliginin temel yar1 uzunluga orani, m/(p4BLh) yapt modal yiiksekligine esit bir derinlikteki
iistyapi kiitlesinin zeminin kiitlesine oranidir. Kiitle oranmin etkisi kiigiiktiir ve bu deger genellikle 0.15 alinabilir
[10]. h/(VsT) yapimin zemine rijitlik orani olarak tanimlanir [8]. Burada, h/(VsT) oraninin 0.1’den biiyiik olmasi
durumunda, eylemsizlik etkilesimine bagli yapi-zemin etkilesimi, bina yapisinin periyodunu ve sistemin soniimii
onemli derecede degistirebilmektedir. Bu durum tasarim kesme kuvvetini ve sonucunda yapinin deformasyon
talebini zemine rijit bagli yapiya kiyasla farklilastiracaktir. Ayrismig kaya zeminde, perde duvar ve gaprazli
yapilar i¢in bu oran yaklagik olarak 0.1 ve 0.5 arasinda degismektedir [13].

Temel Soniimii

Dis yiik etkisi altinda esnek tabanli bir yapida, periyodun artmasina ek olarak temel-zemin etkilesimiyle
birlikte ilave bir soniim ortaya cikar ve bu séniime temel sontimii (5 ) adi verilir. Temel soniimii iki par¢adan
olusur (1) zeminin birim sekil degistirmesine bagli olarak meydana gelen séniim katkisi (histeresiz soniim) ve (2)
zemin ortaminin smirsizlig nedeniyle enerji kaybina esdeger anlamda kars1 gelen fiktif zemin soniimii diger bir
adiyla geometrik séniimdiir. Temel séniimiiniin tanimlanmasi i¢in gelistirilen birgok analitik yaklagimdan bir
tanesi de Wolf (1985) tarafindan 6nerilen formilasyondur [14].

() L1 L1
A=

Q)
Denklem (5)’de fs zemin histeresiz soniimii, fy ve f,y, sirastyla Stelenme ve donme titresim modlart igin

geometrik sonimdiir. Ty ve Ty, fiktif titresim periyotlaridir. Eger titresim kaynagi sadece dtelenme ve dénme
yapiyorsa fiktif titresim periyotlari;

2
T, =27 | T, =27 |0
K, Kyy

(6)

formiilleriyle hesaplanir. Denklem (5)’de kullanilan ns, ny ve ny, Katsayilarmm 2 almmasi onerilir [15]. Hesap
edilen temel soniimii f; e listyapinin sdniimiiniin eklenmesiyle esnek tabanli yap1 sisteminin soniimii;

1
Po=B+——= b
Ly
()
~ n

elde edilir. Denklem (7)’ de (T /T) ifadesinde n, dogrusal viskoz yap1 s6niimii igin 3 aksi durumlari igin 2
alimmasi onerilir [15].
Dikdértgen Rijit Temellerin Empedans Fonksiyonlar

Empedans fonksiyonlar1 temel-zemin etkilesiminin frekansa bagli séntim ve rijitlik karakterlerini temsil eder.
Klasik ¢oziimler, kompleks degerli empedans fonksiyonu i¢in su sekilde yazilabilir [16-17]:

k, =k, +iax, (€)
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strasiyla temelin dinamik rijitligini ve soniim katsayisini gosterir. Denklem (8) i¢in alternatif bir form;

ki =k (1+2i3)
©)

ifadesi ile verilir. Denklemde, zeminin birim sekil degistirmesine bagli olarak meydana gelen histeresiz soniim
ve zemin ortammin sinirsizligl nedeniyle enerji kaybina esdeger anlamda karsi gelen geometrik soniimiin
toplamini tanimlayan fj;

) _a)Cj
T2k,

(10)

formiilii ile elde edilir.
Dinamik rijitlik (k;); temel boyutlar1 (B ve L), zemin kayma modiilii (G), zemin poisson oran1 (v), dinamik
diizeltme katsayisi (o, ) ve gdmiilme katsayisinimn (77, ) bir fonksiyonudur.

ki =Kjaym,
(11)

K, =GB™(B/L,v),q =a,(B/L,a)
12)

n, =f(B/L,D/B) (13)

Denklem (11)’de K, j modu igin frekanstan bagimsiz temel statik rijitligidir. B ve L sirastyla temel yar1 genisligi
ve temel yari uzunlugu, 7 ise temel tipinin gémiili olmasi durumunda goémiilme derinligi (D) ve temel en-boy

oranina (B/L) bagh olarak hesap edilen katsayidir. Otelenme ve donme modu igin sirastyla m degerleri 1 ve 3
alimmaktadir [4]. Dinamik diizeltme katsayist ( a; ) boyutsuz frekans parametresi @, ’a bagli olarak;

8 =+~ (14)

elde edilir. Zaman tanim analizi i¢in &, a bagl olan temel yay ve soniim katsayilar1 igin tek bir acisal frekans

@ segili. Bu @ segilirken esnek tabanli yapmmn baskin tepkisinin olusacagi andaki agisal frekans @
kullanilabilir [8]. Frekansa bagli olan temel dinamik rijitliklerinin hesaplanmasinda kullanicak ¢ iterasyon
yapilarak hesaplanabilir[10]. Elastik bir yari-uzaya oturan dikdortgen rijit temellerin empedans fonksiyonlarinin
hesabi i¢in ampirik bagntilar literatiirde mevcuttur [4]. Yiizeysel ve gomiilii dikdortgen temeller, sematik olarak
Sekil 2’de verilmistir.

":; TGround

Yy
Surface "‘):x( x Surface
(@) (b)

Sekil 2. Didortgen temel tipleri: (a) yiizeysel temel (b) gomiilii temel [8]

41



3.  Parametrik Calisma

Bu boliimde tek serbestlik dereceli sistemi temsil eden bir koprii ayagi modelinin farkl: rijitliklerinde periyot
orani ('IZ/T ) ve temel ortaminm sdniimii  (f) elde edilmistir. Ornek modelin sematik gdsterimi, analizlerde

hangi temel tipi ve geometrisinin dikkate alindigi Sekil 3°de verilmektedir.

m n
IZ—D m
% L] k ] k
¥ I k
. . L f 2B ..'.4
W G Ve G
Temel Plam Temel Plam

(@) (b) ()

Sekil 3. Farkli temel tip ve geometrilerine sahip koprii ayagi modelleri: (a) ylizeysel kare temel (b) yiizeysel dikdoérgen temel (c) gomiilii kare
temel

Sekil 3°de verilen koprii ayagi-zemin sistemlerinin T /T ve g ifadeleri;

e  Farkli h/B oranlarindaki (n/B=1, h/B=2 ve h/B=4) yiizeysel kare temelli koprii ayagi (Sekil 5a).

e Farkli h/B oranlarindaki (h/B=1, h/B=2 ve h/B=4) yiizeysel dikdortgen temelli (L/B=1, L/B=2 ve
L/B=4) koprii ayag1 (Sekil 5b).

e Farkli h/B oranlarindaki (h/B=1, h/B=2 ve h/B=4) gomiilii kare temelli (D/B=0.5 ve D/B=1) koprii
ayag (Sekil 5¢).

modellerinde hesap edilmistir. Periyot orani (f/T ) ve temel séniimii (f) denklemleri igerisinde yer alan

degiskenlerin hesabi i¢in literatiirde rijit dikdortgen temeller i¢in tanimlanmis ampirik bagintilar kullanilmistir
[4]. Bu bagmtilar yiizeysel temellerde titresim modunun x dogrultusunda Tablo 1°de y dogrultusunda Tablo 2’de
ve gémiilii kare temeller igin Tablo 3’de verilmistir. Parametrik ¢aligmalardaki temel sontimii hesaplarinda (5),
zemin ortaminin séniimii olarak sadece geometrik sontim (S, fy, Su Ve fyy) gdz 6niinde bulundurulmus ve zemin
histeresiz soniimii f=0 almmustir.
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Tablo 1. Dikdortgen yiizeysel bir temelin (L > B) x dogrultusundaki titresim modu i¢in kullanilan bagmtilar [4].

X ekseni boyunca dtelenme y ekseni boyunca donme
0.65 3 24
.- 22 eals | vaa) 6, - ar ) soz1
2
a, =1 a, =10- 0553,
14
06+ +a,’
[ <L/B>3J i
P :[4(L/B> H & } 5 - (47/3)(L/B) &’ {ao}
| (K, /GB) || 2, YK, 18 Laz | [L2%w
6B || 1+175(LB 1)) >

Tablo 2. Dikdortgen yiizeysel bir temelin (L > B) y dogrultusundaki titresim modu i¢in kullanilan bagmtilar [4].

y ekseni boyunca telenme x ekseni boyunca donme

065 3
K, =B 6.8[£j +0.8(£j+1.6 K, =B 3.2(£j+o.8
Y 2-v| \B B 1-v| (B

055+0.01L/B -1)a,’
a, =1 a,, =10- ( )ao

” 04 ,
[2.4— (L/B)3J+ a,

A {%MSJ P ™ ( % jiE:/ZS)(L/ZaO:}%Z} {zzj
(L/B)

43



Tablo 3. Gomiilii bir kare temelin (L =B) x dogrultusundaki titresim modu i¢in kullanilan bagintilar [4].

ol

a, =1

5 :{4[1+(D/B)(¢// +1)]}

(Kgom /GB)

X,gom.

By =

i OMOROR O HINS

+
Kyy,go'm. 18 + aoz (Kwygﬁm) 2a
GB® )|\1+175(L/ B-1) GB’®

Not: Her bir titresim modu i¢in gomiilii temelin statik rijitligi Ki gom.

vy
=nK

Tablo 1, Tablo 2 ve Tablo 3’deki y < 2.5 olmast sartiyla asagidaki sekilde ifade edilir:
w=2(1-v)(1-2v) (15)

Parametrik calismada uygulanan ¢oziim adimlari:

*  Farkli h/B (h/B=1, h/B=2 ve h/B=4) ve L/B (L/B=1, L/B=2 ve L/B=4) oranlarinda {istyap1 kiitlelerinin
hesab1 (m/(ps4BLh)=0.15).

*  Belirli bir aralikta tanimlanan h/(VsT) oranlarindan herhangi bir kayma dalga hiz1 (V) ig¢in rijit tabanlt
yapi sistemi periyotlarinin (T) elde edilmesi.

*  Elde edilen her bir rijit tabanl periyotlara (T) karsilik gelen rijitliklerin bulunmasi

*  Esnek tabanli yap1 periyotlarmin (f) hesabu i¢in iterasyonlarm yapilmasi.

+ Iterasyonlar sonucunda hesap edilen periyotlara karsilik gelen titresim frekansmlarinda; dinamik
rijitlikler (ky, kyy, ky Ve ky), periyot oranlar1 ve geometrik sontimlerin (B, By, By Ve Sxx) elde edilmesi ve
bunlara bagli olarak temel soniimiiniin (f) bulunmasi.

Farkli temel tip (yiizeysel veya gomiilii)) ve geometrilerine (kare veya dikdortgen) sahip koprii ayagi
modellerinin temel sontimii (f;) hesaplarinda h/B ve L/B oranlarinin etkisi Sekil 4’de verilmistir.
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Sekil 4. Farkli temel tip ve geometrilerine sahip koprii ayagi modellerinde temel soniimii: (a) yiizeysel ve gomiilii kare temel (b) ylizeysel
dikdortgen temel

*  h/B oraninin artmasi durumunda temelde dénme hareketi hakimiyet kazanir ve bu durumda hesap edilen
temel soniim (f;) degerleri azalir. Yapilar narinlestik¢e f; degerinin azalmasinin nedeni, dénme titresim
modunda geometrik soniim (f)y) etkisinin kii¢lik olmasindan kaynaklanmaktadir. Yiizeysel temelden
gomiilii temele gecilmesi durumunda, temel dénme hareketi dogal olarak daha c¢ok kisitlanmaktadir.
Buna bagli olarak f; degerlerinde artma meydana gelmektedir (Sekil 4a).

¢ Temelin dikdoértgen olmasi yapi-zemin etkilesim problemlerinde ilave olarak titresim dogrultusunun
O6nemini ortaya cikarmaktadir. Titresim yoniiniin etkili oldugu uzun dogrultu (x dogrultusu) kisa
dogrultudan (y dogrultusu) daha fazla temel soniimii tiretmektedir. Bu durumun sebebi x dogrultusunun
donme eylemsizliginin y dogrultusundan daha biiylik olmasiyla agiklanabilir (Sekil 4b).
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4.Sonuclar

Yapmm mesnetlendigi zemin ortami yumusadik¢a geometrik (radyasyon) ve malzeme soniimiine bagh
tiiketilen sismik enerji, eylemsizlik kuvvetlerine bagli temelde donme ve 6telenme yerdegistirmeleri yaptirarak
sisteminin s6niim degerini artirmaktadir. Yapr temelinde soniim degerinin artmasiyla sisteminin periyodu
uzayarak yapinin dinamik davranisi 6nemli derecede degismektedir. Ozellikle depremselligi yiiksek bolgelerde
zaylf zemin kosullarinda insa edilecek rijit yapilarin sismik analiz siirecine yapi-zemin etkilesimini katmak
yapilarin deprem giivenligi agisindan 6nem kazanmaktadir.
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Compaction tests forms one of the important aspects in geotechnical engineering practice. These tests are time
consuming and require large quantity of soil also. In this paper based on the results of the compaction tests
carried out for different soils of varying plasticity characteristics at different compaction energies and on
published data, it has been brought that there is a good correlation between the optimum moisture content and
plastic limit for the . In addition to this one can predict the modified compaction parameters just knowing the
plastic limit of the soil.

For the present investigation, three different soils from North Cyprus (Tuzla, Degirmenlik and Akdeniz) and a
soil from Turkey (highly plastic montmorillonitic clay) were chosen. These soils are heavily in use for civil
engineering activities like construction of pavements, embankments and earth retaining structures.

Compaction tests were carried out at three different energy levels for the four soils described.. They are standard
Proctor test (SP), reduced modified Proctor (RMP) and modified Proctor (MP). For the standard Proctor, the
compaction energy works out to be 593.7 kJ/m>. In the modified Proctor test, the compaction energy works out
to be 2693.3 kJ/m°. In the reduced modified Proctor test the procedure is same as modified Proctor except the
number of layers are three instead of five. The compaction energy works out to be 1616 kd/m?, [1]

Based on the experimental results obtained for maximum dry density vs. optimum moisture content for the
four different soils with different compaction energy levels it has been found that irrespective of soil type and
compaction energy levels both the maximum dry density and optimum moisture content are linearly related with
a very high correlation coefficient of R=0.994.

Results obtained from laboratory tests as well as from literature show that the correlation between maximum dry
density and OMC for different soils, compacted for two compaction energy levels is very good.

It is thus seen that one can predict OMC knowing the plastic limit with reasonable accuracy.
Having obtained OMC one can get the maximum dry density from equation(1) obtained in this study.

From experimental results it has been found that both OMC and maximum dry density of Proctor’s test results
and that of modified Proctor’s test results of authors’ as well as data collected from literature correlate very well.

It is seen that the correlation is highly satisfactory. Having obtained both OMC and maximum dry density for
Proctor’s energy level one can get the OMC and maximum dry density for modified Proctor condition also.

Key Words: (compaction,plastic limit,compaction energy)

1 INTRODUCTION

Compaction of soils is an important aspect of civil engineering construction. Earthen structures such as earth
dams, embankments (highway, railway and canal) loose foundation soils need to be compacted for increase in

47



strength and reduction in compressibility. In cases where permeability needs to be reduced, compaction of soils
is required. Thus compaction is used as practical means of achieving the desired increase in strength, decrease in

compressibility and also decrease in hydraulic conductivity of soils used.

To achieve effective compaction in the field, compaction characteristics of soils as obtained in the laboratory are
essential. Most often compaction characteristics namely optimum moisture content and maximum dry density
are obtained through standard Proctor test. Proctor test not only takes more amount of time to carry out, but also
requires large quantity of soil. In several instances large number of Proctor tests need to be carried out for
projects like earth dams, embankments etc. In cases where higher strength of soil is required compaction energy
need to be increased. To take care of this modified Proctor compaction test procedure is developed. In order to
simplify the compaction test for preliminary designs, in this paper an approximate but simplified method is
described to obtain both compaction characteristics and compaction curves for both Proctor and modified
Proctor compaction energy levels.

2 MATERIALS AND METHODS

For the present investigation, three different soils from North Cyprus (Tuzla, Degirmenlik and Akdeniz) and
a soil from Turkey (highly plastic montmorillonitic clay) were chosen. These soils are heavily in use for civil
engineering activities like construction of pavements, embankments and earth retaining structures. Table 1
present their index and other physical properties. It may be seen from Table 1 that there is wide variation in their
properties.

Compaction tests were carried out at three different energy levels for the four soils described.. They are
standard Proctor test (SP), reduced modified Proctor (RMP) and modified Proctor (MP). For the standard
Proctor, the compaction energy works out to be 593.7 kJ/m®. In the modified Proctor test, the compaction energy
works out to be 2693.3 kJ/m®. In the reduced modified Proctor test the procedure is same as modified Proctor
except the number of layers are three instead of five. The compaction energy works out to be 1616 ki/m* [7].

Table 1. Physical properties of the soils tested

Soil Atterberg Limits Grain Size Distribution
LL(%) PL(%) Sand (%) Silt(%) Clay(%)
Degirmenlik 37 25 13 52 35
Akdeniz 50 28 11 46 43
Tuzla 53 28 10 48 42
Montmorillonitic 98 40 1 23 76
Clay

3 TEST RESULTS AND DISCUSSION

Figure 2 relates the maximum dry density vs. optimum moisture content for the four different soils with different
compaction energy levels. Irrespective of soil type and compaction energy levels both the maximum dry density
and optimum moisture content are linearly related with a very high correlation coefficient of R= 0.994.

48



20 -
Yamax =-17,42 Log(OMC) +39,06
N, R=0996
18 vy
&
E 16
Z
<
3
E 14
T
=~ \\
.
12 ,
¢ SP(Gurtug and Sridharan,2004)
® RMP(Gurtug and Sridharan,2004)
0 AMP(Gurtug and Sridharan,2004)
10 15 20 25 30 35
OMC(%)

Figure 2: Correlation between ygmaxand OMC
Figure 3 shows the the correlation between maximum dry density and OMC for different soils collected from
literature, compacted for two compaction energy levels. It can be seen that the correlation is very good.

The equation is:

Vire =33.85-13.58l0g(OMC) and R=0.99 6

24
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Figure 3: Correlation between maximum dry density and OMC for different soils collected from
literature,compacted for two compaction energy levels. [1,2,3,4,5,6,7,8,9,10]
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4 PREDICTON OF PROCTOR OMC AND MAXIMUM DRY DENSITY

Figures 4 show the correlation between optimum moisture content, OMC and plastic limit for several soils
collected from literature apart from author’s experimental results. It is clearly seen that plastic limit correlates
very well with OMC than the liquid limit. The equation relating OMC and plastic limit works out to be:

OMC =0.94w, R=0.98 @
It is thus seen that one can predict OMC knowing the plastic limit with reasonable accuracy.
Having obtained OMC one can get the maximum dry density from equation (1)
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Figure 4: Correlation between optimum Moisture content and plastic limit.

5 CORRELATION BETWEEN COMPACTION CHARACTERISTICS OF PROCTOR AND
MODIFIED PROCTOR ENERGY

Figures 6 and 7 correlate both OMC and maximum dry density of Proctor’s test results and that of modified
Proctor’s test results of authors’ as well as data collected from literature.
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Figure 6: Correlation between OMC for standard Proctor compaction and OMC for modified Proctor compaction
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Figure 7: Correlation between maximum dry density and for proctor compaction and
maximum dry density for the modified proctor compaction

It can be seen that the correlation is highly satisfactory. Having obtained both OMC and maximum dry density
for Proctor’s energy level using Equation (1) and (2), one can get the OMC and maximum dry density for
modified Proctor condition using Equation (3) and (4) respectively.

OMCforMP = 0.770MCforSP (3)

Yamex TOFMP =1.09y, . forSP 4

7 CONCLUDING REMARKS

Based on several compaction tests results and extensive published results it has been shown that the optimum
moisture content, OMC bears a very good correlation with plastic limit for standard Proctor energy level.
Further it has been brought out that the correlation between maximum dry density and OMC is unique for both
Proctor and modified Proctor energy levels. There is very good correlation between Proctor OMC and maximum
dry density and that of modified Proctor’s condition. Using the above findings a simple method has been
described to predict the compaction characteristics using plastic limit result.
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Introduction

In the geotechnical practice we are often faced with very compressible and poor load-bearing foundation soils
that are mostly located below the ground water level in the area of the foundation. These kinds of soils are
usually not suitable for the foundation of larger and complex infrastructure facilities without further
reinforcement measures. In the construction of high embankments on the poor load-bearing foundation soils we
encounter into problems with exceeding the ultimate limit states (hereinafter referred to as ULS) and
serviceability limit states (hereinafter referred to as SLS). ULS are particularly critical in the period during and
immediately after the completion of the construction of the embankment when pore overpressures still haven’t
decline to the safe level in the compressible and low permeable soils. In this paper we verified the opportunities
and the efficiency of reinforcement of the ground under the embankment with a carbon geomembrane — woven
fabric consist of carbon fibres. According to our estimates, we could reduce the unfavorable horizontal impacts
on the foundation soil (transferred by geomembrane) and on the distortionary component of settlements, which
may adversely affect on the nearby facilities.

Numerical model

In the numerical analysis, we considered the installation of a carbon geomembrane directly on the prepared bed
of the substructure in the excavation at a depth of 0.5 m below the surface, where the groundwater is located.
The characteristic material data of used soils are shown in TABLEL.

Tablel. Mechanical properties of soils

Soil embankment
Material model / type id ed

k=k,=k, [m/day] 3

E [KN/m?°] /v [] /0.3 )*/0.3

y [KN/m°] / ¢ [kPa] / ¢ [°]/ v [°] /15/0 /3515

We analysed the construction of road embankment (height of 5.0 m and width of 12 m on the crown of the
embankment) with the slope 1:1.5, that is typical for the construction of the embankment built of stone materials.
We used the mechanical properties of the carbon fibre fabric manufactured by MAPEI (product Mapewrap C BI-
AX 230). [2] Due to useful mechanical properties pf carbon fibre fabric it was estimated that it would be suitable
to carry the tensile stresses in poor foundation soils. [3]
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Figurel. Computational model for checking the serviceability carbon geomembrane

Procedures of numerical analysis

Due to the low permeability of a clay soil with a thickness of 10.0 m below the embankment, we took into
account the gradual construction of a road embankment, at a constant speed of construction, 1.0 m of height per
week. For the intended speed of construction we carried out a simultaneous stress-strain analysis and an analysis
of the hydrodynamic consolidation. Below a clay soil layer is located impermeable basis of Miocene marls. In
the simulation construction technology we firstly considered the removal of the humus layer trapezoidal
excavation with a depth of about 0.5 m and secondly installation of the carbon geomembrane on the aligned
surface of the excavation. Then we began with the backfilling of stone material. In the analysis we considered
steady increase of load and real-time progress of the hydrodynamic consolidation in each of five increments of
the gradual construction. We took into account the time a total of 35 days for the preparation of the basis of the
foundation ground and embankment construction with carriageway construction. Then we predicted free settling
of the embankment till 180 days after the beginning of the construction work. Presented example was analyzed
(separately) according to the “method step by step” for the deformed and undeformed structure of soil and road
embankment. Numerical calculations were carried out with program Plaxis 3D Tunnel, based on the finite
element method — FEM.

Initially we analysed stress, strain and time course of consolidation of the embankment with integrated carbon
geomembrane in the area of the foundation using undeformed model — without taking into account the theory of
large deformation. Further we analysed possibilities of constructing 5.0 m high road embankment without
integrated carbon geomembrane using deformed model — the theory of large deformation. In last phase we
checked the effect of taking into account the actual deformation of the structure.

If it is expected that will deformations of the structure significantly affect on the geometry of the considered
structure, it is necessary to include the theory of large deformation. The advantage of taking into account
mentioned theory is that is the finite element mesh updated continuously at each computational step. [1]

Results, analysis and conclusions

The results of the numerical analysis are shown in Table2 and Table3. Based on the given results for the first
phase of the calculations using deformed and undeformed model of reinforced embankment without taking
additional fill on the crown of the embankment into account, it can be superficially concluded that are the
numerical analysis by considering undeformed elasto-plastic model of soil definitely on “safe side”. We notice
that stress-strain analysis and related analysis of the hydrodynamic consolidation resulting the collapse of the
system at the embankment height of 4.3 m. Simultaneously numerical analysis on the deformed elasto-plastic
numerical model allows calculation of the entire embankment — height of 5.0 m, without collapse of the
structure.

Table2. Comparison of the results of numerical analysis of unreinforced embankment

Model Undeformed Deformed Deformed

Impacts of dam

without additional fill

without additional fill

with extra fill

Pore overpressure
after 35 days

Umax = - 73.95 kPa

Umax = - 72.28 kPa

Umax= - 77.86 kPa

Pore overpressure
after 180 days

Umax = - 24.81 kPa

Umax = - 22.04 kPa

Umax = - 23.11 kPa

Pore overpressure
after 360 days

umax = - 6.94 kPa

Umax = - 5.604 kPa

Umax = - 5.64 kPa

Settlements after 35

Uy max = - 32.23 cm

Uy,max = - 29.88 cm

Uymax = - 32.30 cm
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days

Settlements after 180 Uy,max = - 43.67 cm Uy max= - 40.58 cm Uy max= - 43.95cm
days

Settlements after 360 Uy,max = -47.33 cm Uy, max = - 43.69 cm Uy,max = - 47.27 cm
days

Tensile force after 35 Nmax = 220.45 kKN/m' Nmax = 202.81 KN/m' Nmax = 223.85 KN/m'
days

Tensile force after 180 Nmax = 214.03 N/m' Nmax = 197.01 KN/m’ Niax = 217.63 KN/m'
days

Table3. Comparison of some of the results of unreinforced embankment

Elasto-plastic model Undeformed model Deformed model

Settlements of embankment 4.0m | Uymax =-74.51cm Uy.max = - 30.45 cm

of height in 28 days

Settlements of embankment 4.3 m | Uy ma= - 3300 cm Uy.max = - 33.65 cm

of height in 31 days

Settlements of embankment 5.0 m | It can’t be build Uy,max = - 75.61 cm

of height in 35 days

Tensile stresses of carbon geomembrane in the analysis on the deformed model (without included additional fill),
Nmax = 202.81 kN/m’ are slightly smaller compared to the tensile stresses occurring in the case of using
undeformed model, Npax = 220.45 kN/m’. The maximum tensile strength of carbon geomembrane is

Nmax = 305 kN/m’. We come to the similar conclusion in superficial assessment of the calculated settlements,
which are smaller in the analysis on the deformed model without included additional fill. In a detailed and
thorough evaluation of both, material and geometrical non-linear models, we also have to take into account the
non-linearity of loading. Due to activated settlements during the construction we have to (to achieve
comparability of the results) build higher embankment at using the deformed model so that its height equal to the
height of the embankment calculated on undeformed elasto-plastic model.

That we achieve comparability state after 35 days from the beginning of the construction we have to include the
additional fill of stone material on the embankment. On the outer edge we have to take into account 0.24 m,

3.0 m from the edge 0.3 m and in the axis of the crown of the embankment (Figure 3) 0.32 m of the additional
material. After this measure the pore overpressure of constructed road embankment, height of 5.0 m reaches
value Unmax = - 77.86 kPa. This represents a higher value compared to undeformed model.

The main part of the hydrodynamic consolidation and related consolidation settlements will be completed
approximately one year from te beginning of construction of the embankment. At that time the value of water
overpressure decline to u = - 5.64 kPa at the bottom of the clay layer (Figure 2).

Excess PP [kN/m2]

VT

s
v

[ 100 200 300 400
Time [day]

Figure 2. Consolidation water pore pressures at the bottom of the clay layer over a
period of one year from the beginning of the construction of the embankment —
deformed model with included additional fill
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Figure 3. Time progress of subsidence of the embankment in the axis of the crown of
the embankment during the first year

Settlements of the crown of the embankment upon completion of the construction are approximately the same as
the additional fill, determined on the base of previous analyses on the deformed elasto-plastic model. The height
of the embankment will be H = 5.0 m on the entire surface. One year after completion of construction it will be
the actual height of the embankment in its axis H = 5.32 - 0.47 = 4.85 m and in the edge H = 5.24 -

0.39 =4.85m.

The results of the stress-strain ratio and consolidation process gained from the numerical analysis on the
deformed and undeformed elasto-plastic model of reinforced embankment give comparable results only if we
consider the impact of the actual deformation of the structure. Otherwise the favourable results only mislead the
designer and may result in unreliable planning of project solutions.

A surprise for an layperson mean results of the consolidation analysis of the unreinforced embankment which is
in the case of using undeformed model in the selected model unimpossible to be constructed, because it collapse
since the computational displacement reach the value of Uy s = -30 m at the constructed embankment of height
H = 4.3 m. The calculations on the deformed model indicate that the embankment could be built but its
settlements reaches value of Uy mex = - 75 cm. Both arguments are equivalent, because at the calculated
settlements (deformed model) would be the height of the embankment only 4.25 m and so the embankment of
the height of 5.0 m still wouldn’t be built. If we use a deformed model of load for the embankment, the results of
analyses on the deformed and undeformed model are comparable and useful in geotechnical practice.
Regardless of the complexity of the calculations per deformed elasto-plastic model and the actual pitfalls in the
use that may confuse less experienced designers we estimate that is the use of the deformed elasto-plastic models
in geotechnical practice necessary and desirable whenever are the considered geotechnical structures (at a critical
stage of construction) close to the limit states, since they provide more reliable results.

In accordance with existing legislation EN 1997 - 1, we further analysed ULS with project approach DDA 3
through the use of existing partial factors of impacts and material properties prescribed by the applicable
European standard. For the verification of ULS of the embankment reinforced with carbon geomembrane, we
used additional partial coefficient yg = 1.35 to reduce the characteristic tensile strength of used carbon
geomembrane. We checked the global stability ie value of the partial coefficient that still allows establishment of
the balance of the constructed embankment after 35 days of building, when are in the soil established the largest
values of pore overpressures and are stability conditions (our opinion) the most critical. We checked ULS on
undeformed model of soils, cause it gives us more reliable results. In case of application of the deformed model
does the embankment uncontrolled sitting around with the simultaneously lifting of the ground in front of the
embankment. Consequently, the coefficient can reach a very high value. The results of such a computational
analyzes confirm the usefulness of the reinforcement of the foundation ground with the carbon geomembrane.
The factor of safety does from the value of FS = 0.96, in case of non-reinforced soil where it consequently
collapse, increase to the value of FS = 1.5, in case of reinforced soil ie. using of the carbon geomembrane.
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Bu ¢alismada, metakaolin ikameli ve farkli dayanim sinifina ait portland ¢imentolu harglarin fiziksel ve mekanik
ozellikleri arastirilmistir. Har¢ 6rneklerinin tiretiminde; CEM 11/B-M 32.5 R (A ¢imentosu) ve CEM 1 42.5R (B
¢imentosu) olmak iizere iki farkli portland ¢imentosu kullanilmistir. Cimentoya ikame edilecek olan metakaolin
ise, laboratuvar sartlarinda ve kaolin kilinin bes farkli sicaklikta (600, 700, 800, 900 ve 1000 °C) sinterlenmesi
sonucunda elde edilmistir. Sinterlenen metakaolin 6rneklerine 7 giinliik puzolanik aktivite deneyleri yapilmis ve
en yiiksek puzolanik aktivite indeksi, 900 °C’de sinterlenen 6rneklerde elde edilmistir. Ardindan hazirlanan
karigimlarda ¢imentoya, 900 °C’de sinterlenen metakaolin malzemesi % 10 ve % 20 oranlarinda ikame edilmis
ve referans ¢imento harglari ile kiyaslanmigtir. Harg iiretiminde standart kum kullanilmis olup &rnekler, TS EN
196-1 nolu standarda gore ve 40 x 40 x 160 mm’lik metal har¢ kaliplaria vibrasyon yontemiyle yerlestirilmistir.
Daha sonra 6rneklere 7 ve 28 giinliik su kiirii uygulanmugtir. Kiir iglemi tamamlanan 6rneklere; su emme,
porozite, birim hacim agirlik ve goriiniir yogunluk gibi fiziksel testler ile egilme dayanimi ve basing dayanimi
gibi mekanik testler yapilmistir. Bununla birlikte 6rneklerin ultrases degerleri de belirlenerek ¢imento harci
tiretiminde kullanilan metakaolin katkisinin drnekler lizerinde meydana getirdigi degisiklikler arastirilmustir.
Sonug olarak, A ¢imentosu ile % 20 MK ve B ¢imentosu ile % 10 MK malzemelerinin bir arada kullanilmasi
durumunda drneklerden en yiiksek basing dayanim degerleri elde edilmistir.

Anahtar Kelimeler: Cimento, metakaolin, standart kum, sinterleme, kaolin.
1. GIRIS

Cimento harci {iretiminde kullanilan puzolanlardan biri de metakaolindir. Metakaolin (MK), kaolin kilinin belirli
sicakliklarda sinterlenmesi sonucu olusan yapay bir puzolandir. Kaolin, esasen bir kil mineralidir ve sahip
oldugu kristal yapisi nedeniyle kaolenit grubu igerisinde yer alir. Kaolin (Al,Si,Os(OH),), kil mineralleri
siniflandirmasinda bir grup kil minerali ismidir. Bu grupta kaolinit’in diginda; dikit, nakrit ve halloisid gibi
mineraller bulunmaktadir. Olusum itibariyle, feldspat igeren granitik veya volkanik kayaclarin feldspatlarinin
altere olarak kaolinit mineraline déniismesi sonucu kaolinler olusmaktadir. Ana kayag icindeki alkali ve toprak
alkali iyonlarin, ¢oziiniir tuzlar seklinde ortamdan uzaklasmasi sonucu Al,Oj igerikli, sulu ve silikatca
zenginlesen kayag kaoliniti olusturur [1].

Cimento tretimlerinde MK gibi puzolanlar ¢ok sik kullanilmaktadir. Katki malzemesi olarak kullanilarak
puzolanlar elde edildikleri kaynaklara gore dogal veya yapay puzolan olarak adlandirilirlar. Dogal puzolanlar
silisli ve aliiminli bilesiklerle zengindir. Puzolanlar igin silisli ve aliiminli minerallerin tiirli ve miktar1 puzolanik
aktivite iizerinde dnemli rol oynamaktadir [2]. Puzolanik aktivite, ¢cimentolu tiretimlerde kalsiyum hidroksit ve
puzolandaki aliminosilikatlar arasindaki reaksiyonun hiz1 ve kapasitesi olarak tanimlanmaktadir. Bununla
birlikte; puzolanim “SiO, + Al,O3 + Fe,03” igerigi, amorf faz durumu ve malzemenin inceligi puzolanik
aktiviteyi etkilemektedir [3].

Son yillarda yiiksek dayanimli betonlarin ve har¢larin iiretiminde basta olmak iizere bir¢ok farkli uygulamalarda
metakaolin kullanilmaktadir. Metakaolin (Al,03.2Si0,), saflastirilmig kaolin kilinin 650-800 °C arasindaki
sicakliklarda sinterlenmesi sonucu elde edilen ve genellikle beyaz renkte olan bir tiriindir. Kaolin kili 200°C’de
sitildiginda adsorbe suyunu kaybederken, 500-600°C 1sitmada kimyasal bag suyunu kaybederek MK’e, 1000 °C
1sitmada ise mullit ve kristobalite doniismektedir. Uygulanan bu sinterleme islemi sonucunda MK biinyesindeki
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kristal yapilarda bozulma gergekleserek amorf yapili ve yiiksek puzolanik 6zellikli bir yapiya kavusur. MK
yapisinda bulunan yiiksek oranli silis ve aliimin ile birlikte ¢gimento hidratasyonu sonucu ortaya ¢ikan Ca(OH),
ile reaksiyona girerek yeni C-S-H yapilari olugturur. Bu iriinler sayesinde beton veya harglarda mekanik
ozelliklerde artiglar goriiliir [4, 5].

Literatlirde konu ile ilgili yapilmis ¢aligmalara gore; Caldarone vd. (1994) su/baglaci orani
0.40 olan karisimlarda MK malzemesini % 5 ve % 10 oranlarinda kullanmis ve sonug¢ olarak
% 5 MK katkili 6rneklerde 78.3 MPa basing dayanim degerleri elde etmistir. Curcio vd.
(1998) yaptiklar1 ¢calismada ise su/baglayict oran1 0.33 olan harglar iiretmistir. Elde edilen
verilere gore erken yaslarda MK katkili har¢larin dayanim kazanma hizinin ytiksek oldugu
belirtilmistir. MK katkili har¢larin erken dayanim kazanmasinda Al,, ve Al, olmak tizere iki
farkli Al,Os3 icerigi olmasina baglanmis ve aliimina igeren fazlarin olusumunun (6zellikle
C,ASHg) erken dayanimi arttirdigi belirtilmistir. Qian ve Li (2001), % 0, 5, 10 ve % 15 MK
icerikli betonlar hazirlamistir. Betonlarda kullanilan MK katki oranlarmin artmasiyla ¢ekme
ve egilme dayanimlarmin arttigini belirtmistir. Courard vd. (2003) calismalarinda ¢imentoya
% 5 — 20 araliginda MK katkis1 yapmistir. MK katkili 6rneklerin egilme dayanimlarmimn 7.
giinde referans Orneklerle benzer degerler verdigi, 14 ve 28 giinliik 6rneklerde ise MK katkili
orneklerin daha yiiksek egilme dayanim degerleri verdigini belirtmistir [5].

Yapilan bu caligmada ise literatiirden farkli olarak kaolin kili laboratuvar kosullarinda farkl
sicakliklarda kalsine edilmistir. Ardindan kisa donem i¢inde en yiiksek reaktiflik gosteren
sinterleme sicakhigi baz alinmig ve elde edilen MK malzemesinin iki tip ¢imentoya ikame
edilmesi durumunda 6rneklerde meydana getirdigi degisiklikler arastirilmastir.

2. MATERYAL VE METOT
2.1. Kullamlan Malzemeler

Orneklerin iiretiminde CEM II/B-M (P-LL) 32.5 R (A ¢imentosu) ve CEM 1 42.5 R (B gimentosu) tipi olmak
tizere iki farkli sinif ¢cimento kullanilmistir. Cimentoya ikame edilen metakaolin (MK) ise Tiirkiye’de bulunan
Ozel isletmeli bir seramik fabrikasindan elde edilen kaolin kilinin laboratuvar kosullarinda sinterlenmesi sonucu
elde edilmistir. Harglarin {iretiminde ¢imento ve MK malzemelerine ek olarak TS EN 196-1’¢ [6] uygun standart
kum ve igme suyu kullanilmistir. Calismada kullanilan malzemelerin literatiirde bulunan kimyasal 6zellikleri ise
Tablo 1°de verilmistir.

Tablo 1. Kullanilan malzemelerin kimyasal (XRF) kompozisyonu.

Oksit (%) S|02 A|203 Fe, O3 MgO Na,O K,O SO, CaO K.K.
CEM II/B-M 325 R [7] 19.4 | 4.85 3.12 1.89 0.29 0.73 256 | 54.22 | 12.35
CEM 1425R [4] 19.70 | 5.39 2.64 1.42 0.26 0.84 |3.25 | 6256 | 3.55
Kaolin [8] 51.3 | 32.6 1.1 0.3 0.2 0.3 - 0.1 13.0
Metakaolin [9] 51.8 | 45.8 0.35 0.03 0.13 0.06 - 0.01 |0.91

2.2. Kaolin Malzemesine Uygulanan Analizler

Kaolinin icyapisinda bulunan fazlarin tespiti amaciyla Afyon Kocatepe Universitesi, Teknoloji Uygulama ve
Arastirma Merkezinde XRD analizi, Bruker marka D8 Advance cihazinda yapilirken, kaolinin termal
davraniglarinin belirlenmesi amaciyla da ayn1 merkezde DTA-TG analizleri yapilmistir. DTA/TG analizlerinde
drnekler hava ortaminda ve 5 °C/dak. pisirme hizinda deneye tabi tutulmuslardir.

2.3. Puzolanik Aktivite Deneyleri

Cimento harci iiretiminde kullanilacak olan metakaolin malzemesinin en iyi puzolanik aktivite gosterecegi
sinterleme sicakliginin belirlenmesi amaciyla, kaolin kili agirlikga % 20 oraninda su ile hobart mikserde
karistirilmis ve 5 cm ¢apindaki silindir metal kalip yardimryla kaolin kili elle gekillendirilmistir. Sekillendirilen
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kaolin kili érnekleri 2.5 °C/dk. pisirme hizinda 600-700-800-900 ve 1000 °C’de olmak iizere bes farkli sicaklikta
ve son sicakliklarda bir saat siire ile laboratuvar tipi firinda kalsine edilerek metakaoline doniistiiriilmiistiir. Daha
sonra metakaolin malzemeleri yine laboratuvar tipi bilyeli degirmende tane boyutu maksimum 250 um oluncaya
kadar ogiitiilmiistiir.

Puzolanik aktivite deneylerinde ASTM C 618 [10] nolu standarda gore 6rnekler hazirlanmistir. Baglayici
malzeme olarak Afyon ¢imento fabrikasi tarafindan tiretilen CEM I 42.5 R tipi ¢imento, dolgu malzemesi
olaraksa Limak ¢imento fabrikasi tarafindan iiretilen standart kum (silis kumu) kullanilmistir. Harglarin
hazirlanmasi sirasinda bes farkli sicaklikta kalsine edilen metakaolin drnekleri ayr1 ayr1 deneylerde kullanilmis
ve en iyi puzolanik aktivite 6zellikleri gosteren metakaolin drneklerinin belirlenmesine calisiimistir. Orneklerin
puzolanik aktivitelerinin belirlenmesinde 7 giinliik 6rnekler kullanilmistir. Puzolanik aktivite deneylerinde
kullanilan malzemeler ve miktarlar1 Tablo 2°de verilmistir.

Tablo 2. Puzolanik aktivite deneylerinde kullanilan malzemeler.

Numune Cimento  Kum  Metakaolin (MK) MK sinterleme sicakhg (°C) Su
(gn) @ (@0 (9
Referans 500 1375 - - 242
600 400 1375 100 600 257
700 400 1375 100 700 257
800 400 1375 100 800 257
900 400 1375 100 900 257
1000 400 1375 100 1000 257

2.4. Orneklerin Hazirlanmas:

MK ikameli ¢imento harg 6rnekleri TS EN 196-1 [6] nolu standarda gére Tablo 3°de verilen regeteye gore 40 x
40 x 160 mm’lik metal harg kaliplarina vibrasyon yontemiyle yerlestirilmistir. Bir giin sonra kaliplardan alian
harg 6rneklerine ilgili testlerin yapilacag giinlere kadar 7 ve 28 giinliik su kiirii uygulanmistir.

Tablo 3. Hazirlanan 6rnekler ve karigim oranlari.

Cimento Cimento

Harg Kum  Metakaolin Su Kiir Siiresi
Grpy N BASR) SR gy M@ @) (g
RAY Referans 450 - 1350 - 225 7
RB7 Referans - 450 1350 - 225 7
RA28 Referans 450 - 1350 - 225 28
RB28 Referans - 450 1350 - 225 28
10MKA7 % 10 MK 405 - 1350 45 230 7
20MKA7 % 20 MK 360 - 1350 90 235 7
10MKB7 % 10 MK - 405 1350 45 230 7
20MKB7 % 20 MK - 360 1350 90 235 7
10MKA28 9 10 MK 405 - 1350 45 230 28
20MKA28 9 20 MK 360 - 1350 90 235 28
10MKB28 % 10MK - 405 1350 45 230 28
20MKB28 9 20 MK - 360 1350 90 235 28

2.5. Uygulanan Testler

Kiir islemi tamamlanan 6rneklerin fiziksel 6zellikleri Arsimet prensibine gore belirlenerek; su emme, goriinen
porozite, birim hacim agirlik ve goriiniir yogunluk degerleri belirlenmistir. Orneklerin fiziksel zelliklerinin
belirlenmesi sirasinda; 6rnekler su tankindan alinarak, su icerisinde asili agirliklar (W3) ve suya doygun yiizey
kuru agirliklart (W3) belirlenecektir. Ardindan ilgili drnekler etiivde degismez agiliga gelinceye kadar
kurutulacaktir (Wy). Bu degerler yardimiyla drneklerin goriinen porozite, birim hacim agirlik ve goriintir
yogunluk degerleri TS EN 772-4’e [11] gore su emme degerleri ise TS EN 771-1’e [12] gore ve agagida verilen
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esitlikler yardimiyla (Esitlik 1 — 4) hesaplanmistir. Daha sonra drneklerin ultrases gegis siireleri 6l¢lilmiis ve
ardindan egilme ve basing mukavemeti deneyleri TS EN 196-1’¢ [6] gore yiiriitilmiistiir.

Gorinen porozite (%) = <u>x 100 D
P 7w —w,

Birim hacim agirhk (kg/m?) = (L> )

g 9 W, — W,

Gorinir yogunluk (kg/m?) = (L> 3

yog 9 W, — W,
W, — W,
Suemme (%) = (%) x 100 4)
3

3. BULGULAR VE TARTISMA
3.1. Kaoline ait XRD ve DTA/TG Analizleri

Kaolin malzemesine ait XRD analizinden elde edilen verilere gore kaolinde; kuvars, kaolinit ve illit gibi
minerallerin varlig1 tespit edilmistir (Sekil 1).
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Sekil 1. Kaolin malzemesine ait XRD grafigi.
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Sekil 2. Kaolin malzemesine ait DTA/TG grafigi.

Kaolin malzemesinin termal davraniglarinin belirlenebilmesi amaciyla, kaolin 6rnegine DTA-TG analizleri
yapilmistir. Analizlerden elde edilen veriler Sekil 2°de gosterilmistir. Verilen grafikte goriildiigii tizere kaolin
kili termodinamik olarak 567 °C’de endotermik pik gdstererek metakaoline doniisiim yapmistir. DTA verilerine
gore, 978 °C’de ise ekzotermik pik olusumu gozlenmis ve bu sicakliktan sonra malzemede kristal yapilarin
artacag1 diisiiniilmektedir. TG analiz verileri incelendiginde ise kaolin kilinin 900 °C’de ki kizdirma kayb1
degerinin % 11.52 oldugu belirlenmistir.

3.2. Puzolanik Aktivite Deneyleri

Puzolanik aktivite deneylerinden elde edilen veriler Sekil 3’de gosterilmistir. En ideal sinterleme sicakliginin
belirlenmesinde basing dayanim degerleri baz alinmistir. Bununla birlikte bir baska mekanik 6zelliklerden olan
egilme dayanimi degerleri de yine Sekil 3 (b)’de gosterilmistir. Grafiklerde de goriildiigii izere MK katkili harg
drneklerinin biyiik ¢ogunlugunda (800 °C harig) referans érneklere gore daha yiiksek basing dayanim degerleri
elde edilmistir. En yiiksek basing dayanim degerleri, 900 °C’de kalsine edilen MK katkili 6rneklerde 40.4 MPa
(Sekil 3a) olarak elde edilirken, ayni 6rneklerin egilme dayanimlar: 11.5 MPa (Sekil 3b) olarak elde edilmistir.
Dolayistyla bu asamadan sonra ¢imentoya ikame edilecek MK malzemesine uygulanacak olan sinterleme
sicakligmm 900 °C olmasma karar verilmistir.
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Sekil 3. Puzolanik aktivite deneyinde kullanilan harglarin mekanik 6zellikleri.
3.3. Harclarin Fiziksel ve Mekanik Ozellikleri

Calismada iiretilen harglardan elde edilen veriler bu boliimde sunulmustur. Orneklerin fiziksel 6zelliklerinden
olan goriinen porozite oranlart Sekil 4’de gosterilmistir. Goriinen porozite oranlari incelendiginde 6rneklere
uygulanan kiir siiresinin uzamasi ile porozite oranlarinda diisiisler gergeklesmistir. Kiir siiresinin artmasi ile
birlikte ¢imento biinyesinde daha fazla C-S-H firiinii olusmasi beklendiginden dolay: har¢larin porozite
oranlarmin diismesi normal kargilanmalidir. MK ikameli har¢larda, B ¢imentosu kullanilmasi durumunda ise
daha yiiksek porozite oranlarinin ortaya ¢iktigi gdzlenmistir. Referans harglarinda ise B ¢imentosu kullanilan
orneklerde goriinen porozite bir miktar azalmistir (Sekil 4b).

10MKA7 ve 10MKA28 kodlu harglarda birbirine yakin porozite oranlari elde edilirken, diger tiim 6rneklerde 28
giinliik kiir uygulamasi harglarin porozite degerlerini azaltmustir (Sekil 4a). Ornek gruplari icerinde 7 giin kiir
uygulanan MK ikameli har¢larda kiir siiresinin artmasi ile porozite oranlar1 artarken; A ¢imentolu 28 giinliik
harglarda MK katkisi arttikga porozite azalmis, B ¢imentolu harglarda ise katki orani arttikga porozite oranlari
artmistir. En yiliksek porozite oranlar1 % 32.3 ile 20MKB?7 &rneklerinden elde edilirken, en diisiik porozite
oranlar1 % 8 ile 20MKA28 6rneklerinden elde edilmistir.
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Sekil 4. Harglarin gériinen porozite oranlari.

Cimento harglarinin su emme oranlart Sekil 5’de gésterilmistir. Grafiklerde de goriilecegi iizere su emme
oranlari, gériinen porozite oranlarindan elde edilen verilerle benzer egilimler gostermistir. En fazla su emme
oranlar1 % 18.9 ile 20MKB?7 6rneklerinden elde edilirken, en diisiik su emme oranlar1 % 3.8 ile 20MKA28
orneklerinden elde edilmistir.
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a) 325R b) 42.5R
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Sekil 5. Harglarin goériinen su emme oranlart.

Cimento harglarinm yogunluk degerleri Sekil 6 ve Sekil 7°de gosterilmistir. Orneklere uygulanan kiir siiresinin
artmasi ile birlikte biinyede reaksiyon iirlinlerinin artmasindan dolay: harglarin birim hacim agirliklarinin arttig
belirlenmistir. A gimentosu ile tiretilen harglardan 2113.7 kg/m® ile en yiiksek birim hacim agirliklar RA28
orneklerinden elde edilirken; B gimentosu ile iiretilen harglarda 2124.1 kg/m? ile en yiiksek birim hacim
agirliklar RB28 6rneklerinden elde edilmistir. MK katkili 6rneklerde ise her iki tip ¢imento sinifinda da % 10
MK katkil1 rneklerin daha yiiksek yogunluk degerlerine sahip olduklar1 gozlenmistir (Sekil 6).
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Sekil 6. Harglarin birim hacim agirlik degerleri.
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Sekil 7. Harglarin goriiniir yogunluk degerleri.

MK katkili 6rneklerde kullanilan ¢imentonun yiiksek dayanimli olmasi durumunda, Srneklerin goriiniir yogunlari
daha yiiksek seviyelerdedir. Dolayisiyla harg tiretiminde B ¢imentosunun kullanilmasi durumunda, MK katkili
harglarm referans 6rneklerden daha yiiksek goriiniir yogunluk degerlerine sahip olduklar1 gdzlenmistir (Sekil 7).
Harglara uygulanan kiir siiresinin arttirilmasi 6rneklerin goriinen porozitesini azaltmis, dolayisiyla porozitesi
azalan Orneklerin birim hacim agirliklar1 artmistir. Goriiniir yogunluk degerlerinde ise uzayan kiir siiresi ile
birlikte yogunluk degerlerinin azaldig1 goriilmiistiir. Ornek biinyesinde porozite oraninin azalmasina ragmen
goriiniir yogunluk degerlerindeki bu diisiislerin biinyede bulunan MK katkisinin yiiksek oranda reaksiyonlar
gerceklestiremedigi ve bu nedenle yogunluk degerlerinin daha diisiik oranlarda kaldigi tahmin edilmektedir.

A ¢imentosunun kullanildig1 harglarda karisimlara eklenen MK katkisi 6rneklerin egilme dayanimlarinda
diistislere neden olmustur (Sekil 8a). B ¢gimentosunun kullanildigi 6rneklerde ise egilme dayanimi degerlerine
MK katkisinin etkisi net degildir ve degiskendir (Sekil 8b).
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Sekil 8. Harglarin egilme dayanimi degerleri.
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Sekil 9. Harglarin basing dayanim degerleri.

A ¢imentolu 6rneklerde, harglarin basing dayanimlar1t MK katki oraninim ve kiir siiresinin artmasi ile birlikte
artarken, referans 6rneklerde en diisiik basing dayanim degerleri elde edilmistir (Sekil 9a). 7 giinliik B ¢cimentolu
orneklerde % 10 MK katkili harglarda, 28 giinliik 6rneklerde ise % 20 MK katkil1 6rneklerde en yiiksek basing
dayanim degerleri elde edilmistir. Basing dayanim degerleri bir arada degerlendirildiginde; A ¢imentosu ile % 20
MK ve B ¢imentosu ile % 10 MK malzemeleri bir arada kullanildiginda en yiiksek basing dayanim degerleri
sirastyla 47.9 MPa ile 20MKA28 ve 42.6 MPa ile I0OMKB?7 6rneklerinden elde edilmistir (Sekil 9a ve Sekil 9b).
Daha 6nceden yapilan ¢alismalarda da ¢imentoya agirlik¢a % 10 - % 20 oranlarinda MK ikamesinin basing
dayanimlari arttirdig [13], bununla birlikte MK ile iiretilen harg ve betonlarda 6zellikle ilk 14 giin iginde
mekanik ozelliklerin daha etkili bir sekilde artiglar gosterdigi belirtilmistir [4].

Cimento harglarinda bulunan MK katkisinin ultrases degerlerini etkiledigi ve B ¢imentolu drneklerde MK
katkisinin artmast ile birlikte rneklerin ultrases hizi degerlerinin arttig1 belirlenmistir. A ¢imentolu drneklerde
ise MK katki oranindaki artiglarin ultrases degerlerini diigiirdiigii tespit edilmistir. 7 giinliik 6rneklerde % 10 MK
katkili harglarda en yiiksek degerler elde edilirken, 28 giinliik harglarda en yiiksek degerler referans 6rneklerden
elde edilmistir (Sekil 10a ve Sekil 10b).
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Sekil 10. Harglarin ultrases hizi degerleri.
4. SONUCLAR

Harg orneklerinden elde edilen verilere gore; MK ikameli har¢larda B ¢imentosu kullanilmast durumunda A
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¢imentolu har¢lara gore daha yiiksek porozite oranlarinin ortaya ¢iktig1 gézlenmistir. Bununla birlikte drneklere
uygulanan kiir siiresinin artmasi ile birim hacim agirliklar artmigtir. MK katkili 6rneklerde her iki tip ¢gimento
siifinda da % 10 MK katkili 6rnekler daha yiliksek yogunluk degerlerine sahiptir. A gimentosunun kullanildig
harglarda MK katkisi egilme dayanimlarini diisiirlicken; B ¢imentosunun kullanildigi 6rneklerde egilme
dayanimma MK katkisinin etkisi net degildir. A ¢imentosu ile % 20 MK ve B ¢imentosu ile % 10 MK
malzemelerinin bir arada kullanilmasi durumunda 6rneklerden en yiiksek basing dayanim degerleri elde
edilmistir.
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BEYAZ CIMENTO HARCI OZELLIKLERINE METAKAOLIN KATKISININ ETKisi
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Bu calismada, metakaolin katkili beyaz ¢imentolu harg¢larin fiziksel ve mekanik 6zellikleri
arastirilmistir. Harg 6rneklerinin iiretiminde; 52,5’ luk beyaz ¢imentosu kullanilmistir. Beyaz
cimentoda, beyaz renk Ozelliginden dolayr her tiirli puzolanik madde katki olarak
kullanilamamaktadir. Dolayisiyla katki olarak kullanilacak puzolanik malzemenin de beyaz
renkte olmas1 6nemlidir. Bu nedenle ortaya ¢ikacak {iriiniin renk 6zelliginin bozulmamasi i¢in
yaptigimiz bu ¢alismada beyaz renkli kaolin Kili hammadde olarak kullanilmistir. Metakaolin
ise bu kilin bes farkli sicaklikta (600, 700, 800, 900 ve 1000 °C) sinterlenmesi sonucunda elde
edilen beyaz bir iirlindiir. Sinterlenen metakaolin orneklerine 7 giinliik puzolanik aktivite
deneyleri yapilmis ve en yiiksek puzolanik aktivite indeksi, 900 °C’de sinterlenen 6rneklerde
elde edilmistir. Ardindan hazirlanan karisimlarda ¢imentoya, 900 °C’de sinterlenen
metakaolin malzemesi % 10, % 20 ve % 30 oranlarinda ikame edilmis ve referans ¢imento
harglari ile kiyaslanmistir. Harg tiretiminde kirma kum kullanilmis olup 6rnekler, 4 x 4 x 16
cm’lik metal har¢ kaliplarina vibrasyon yontemiyle yerlestirilmistir. Daha sonra 6rneklere 7
ve 28 giinliik su kiirii uygulanmigtir. Kiir islemi tamamlanan 6rneklere; su emme, porozite,
birim hacim agirlik ve goriiniir yogunluk gibi fiziksel testler ile egilme dayanimi ve basing
dayanimi gibi mekanik testler yapilmistir. Bununla birlikte 6rneklerin ultrases degerleri de
belirlenerek ¢imento harci iiretiminde kullanilan metakaolin katkisinin 6rnekler {izerinde
meydana getirdigi degisiklikler arastirilmistir. Sonug olarak % 10 MK ikamesi beyaz ¢imento
harcinin fiziksel ve mekanik 6zelliklerine olumlu katkilar saglamistir. Kirma kumun basing
dayanimi iizerinde olusturdugu olumsuz etkiyi % 10 MK ikamesi bertaraf ettiginden otiirii
kirma kumlu beyaz ¢imentolu harg¢lar i¢in en uygun orani ifade etmektedir.

Anahtar Kelimeler: Beyaz ¢imento, metakaolin, kirma kum, sinterleme, kaolin
1. GIRIS

(Cagdas beton uygulamalar1 Portland ¢imentosunun 1844 yilinda iiretilmesine ve agrega ile
celigin beraber kullanilmasina dayanmaktadir [1]. Bu sayede giiniimiizde en ¢ok kullanilan
tastyict sistem malzemesi beton ve betonarme olmustur. Betonun kendine has soguk yesil
rengi briit beton uygulamalarmda mimari bir tamamlayic1 olarak kullanilirken tasarimci igin
yetersiz geldiginden beyaz betona ve dolayisiyla beyaz cimentoya gereksinim ortaya
cikmistir. Yiizyi askin bir siiredir iiretilmekte olan beyaz ¢imento, daha ziyade dekoratif ve
estetik uygulamalarda kullanilagelmistir. Gelisen tretim teknolojisi ile beyaz ¢imento
giinlimiizde, estetik ve dekoratif 6zellikleri agisindan oldugu kadar, yiik tasima kabiliyeti
acisindan da iistiin performans 6zellikleri gostermektedir [2]. Beyaz ¢imento, 6zel nitelikli kil
(profillit, kaolin) ile kire¢ tasinin karistirilmasi ile elde edilen beyaz klinkerin alg1 ile
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ogiitiilmesi sonucunda iiretilen hidrolik bir baglayicidir [3]. Normal ¢imento iiretiminde
yiiksek enerji gereksinimi ve kalitenin arttirilmasi i¢in yapilan calismalarda gesitli ikame
maddeleri kullanilmaya baglanmistir. Ugucu kiil, yiiksek firm ciirufu gibi atik ve puzolan
malzemeler bu is i¢in yogunlukla kullanilmaktadir. Fakat beyaz c¢imentonun renginin
korunmasi i¢in kullanilabilecek ikame ftriinleri kisithidir. Bu noktada beyaz ¢imentoda
kullanilabilecek puzolanlardan birisi beyazdan pembeye gecen bir renk skalasina sahip, yapay
bir puzolan olan metakaolindir. Kaolinitin 600-900°C sicaklik araliginda sinterlenmesi ile
elde edilen metakaolinin har¢ ve betonlarin mekanik ve durabilite 6zeliklerini artirmada
onemli etkileri oldugu bilinmektedir [4]. Metakaolin (MK) (Al;Si;07) 1960 lardan 6nce bir
malzeme olarak biliniyordu fakat ¢imento icerisinde veya puzolanik bir katki olarak betonun
icerisinde kullanimi 1980 lere kadar sadece arastirmacilarin ilgisini ¢ekmisti. MK’nin temel
ozelligi kalsiyum hidroksit (Ca(OH);) sayesinde yiiksek reaktivite ve ¢imentonun
hidratasyonunu hizlandirma yetenegidir [6]. Bununla birlikte kalsiyum-silisyum oraninin C-S-
H jelinin olusmasinda yiiksek olmasindan betonun mikro yapisina, gecirimliligine,
porozitesine, klor ge¢irimliligine, donma-¢éziinme dayanimina ve nihai olarak betonun genel
performansina olumlu etkileri vardir [5] [6].

Metakaolin ve beyaz Portland ¢imento ile alakali literatiirde gecen bazi ¢alismalari
inceledigimizde; betonun mikro yapisi ve hidratasyon 6zelliklerine deniz suyu ile % 0-6 MK
karisimmin etkilerinin arastirildigi ¢alismada % 5 MK eklendiginde 28 giinliik dayanimda %
33 artig saglanmistir. Boylelikle deniz suyunun olumsuz etkileri MK ile ortadan kaldirilmistir
[7]. Yiiksek sicakligin MK ve ugucu kiil katkili1 betonlardaki etkisinin arastirildigi ¢alismada
% 5-20 MK ile % 20-60 oranlarinda ugucu kiil katkili numuneler iretilereck 27-800 °C
arasindaki sicakliklarda incelenmistir. Sonug¢ olarak 400 °C tiim seriler i¢in kritik sicaklik
olarak belirlenmistir. En iyi1 performansi %20 ucucu kiil serileri sergilerken %10 ve 20 MK
serileri ise en yliksek bozulmayr gostermislerdir [8]. Bir diger calismada flag kalsine
metakaolin Portland ¢imentosu yerine kullanilarak betonun performansi ve dayanikliligi ile
ilgili durum arastirilmistir. ikame orani olarak %25 MK belirlenmis ve alt1 farkli tip betonda
uygulanmistir. Sonug olarak diisiik gecirgenlik, yiiksek mukavemet ve azalmig kloriir iyon
penetrasyonu teknik avantajlar olarak bulunmustur. MK’nin esdeger performans kavraminin
gereklerini karsiladig1 bu sonuglarla ortaya konmustur [9].

Beyaz Portland ¢imentosu pastalarinda katki maddesi olarak nano kil ve termal olarak aktive
edilmis nano metakaolin kullanilarak yapilan ¢alismada katki % 2-14 arasindaki oranlarda
dahil edilmistir. Egilme basin¢ dayanimlarma % 10’a kadar nano metakaolin katkisi pozitif
etki saglarken daha fazla katki orani diisiislere sebebiyet vermistir [10]. Beyaz ¢imento ile %
15 kiregtast ikamesi yapilan ¢alismada dayanimlarin daha diisiik ¢ikmasina karsin siilfat atak
oraninin ikameli serilerde daha diisiik oldugu goriilmiistiir [11].

Bu calismada beyaz Portland ¢imentonun beton ve betonarme yapilarda kullaniminda
dayanim ve dayanikliliginin yani sira beyaz renginin de mimari bir tamamlayict olarak
tasarimcinin  beklentileri arasmmda yer almasindan Otlirli uygun bir mineral katkmin
kullanilmas1 amaglanmistir. Bunun i¢in yapay bir puzolan olan metakaolin tercih edilmis ve
beyaz renk beklentisinden Otiiri har¢ numunelerinin hazirlanmasinda standart silis kumu
yerine kirma kum kullanilmistir. Bu deney tasarimina gore kirma kum ve metakaolinin beyaz
Portland ¢imentolu harglara etkisi arastirilmistir.
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2. MATERYAL VE METOT
2.1. Kullamlan Malzemeler

Orneklerin iiretiminde CEM I 52,5 R Beyaz Portland ¢imento kullanilmistir. Cimentoya ikame edilen metakaolin
(MK)) ise Tiirkiye’de bulunan 6zel isletmeli bir seramik fabrikasindan elde edilen kaolin kilinin laboratuvar
kosullarinda sinterlenmesi sonucu elde edilmistir. Harglarin iiretiminde ¢imento ve MK malzemelerine ek olarak
Afyonkarahisar Isiklar mevkiinde bulunan tag ocagindan temin edilmis kirma kum ve igme suyu kullanilmustir.
Har¢ numunelerinde beyaz rengin korunmasi hedeflendiginden kullanilan malzemelerin rengi de énemli bir
detay olarak Sekil 1°de verilmistir. Caligmada kullanilan malzemelerin literatiirde bulunan kimyasal 6zellikleri
ise Tablo 1’de verilmistir.

- & T P Al
A £ e ) B3R J o -

Sekil 1. Hargta kullanilan rﬁalzemeler sirasiyla: Beyaz Cimento—Metakaolin—Kirma Kum

Tablo 1. Kullanilan malzemelerin kimyasal (XRF) kompozisyonu.

Oksit (%) S|02 A|203 Fe, O3 MgO Na,O K,O SO; CaO K.K.
CEM 1525R [12] 216 | 4,05 0,26 1,30 0,30 0,35 |330 |657 |32

Kaolin [13] 51,3 | 32,6 1,1 0,3 0,2 0,3 - 0,1 13,0
Metakaolin [14] 51,8 | 45,8 0,35 0,03 0,13 0,06 - 0,01 |091

2.2. Kaolin Malzemesine Uygulanan Analizler

Kaolinin igyapisinda bulunan fazlarin tespiti amaciyla Afyon Kocatepe Universitesi, Teknoloji Uygulama ve
Aragtirma Merkezinde XRD analizi, Bruker marka D8 Advance cihazinda yapilirken, kaolinin termal
davraniglarinin belirlenmesi amaciyla da ayn1 merkezde DTA-TG analizleri yapilmistir. DTA/TG analizlerinde
drnekler hava ortaminda ve 5 °C/dak. pisirme hizinda deneye tabi tutulmuslardir.

2.3. Puzolanik Aktivite Deneyleri

Cimento harci tiretiminde kullanilacak olan metakaolin malzemesinin en iyi puzolanik aktivite gosterecegi
sinterleme sicakligmin belirlenmesi amaciyla, kaolin kili agirlik¢a % 20 oraninda su ile hobart mikserde
karistirilmis ve 5 cm ¢apindaki silindir metal kalip yardimiyla kaolin kili elle sekillendirilmistir.

Sekillendirilen kaolin kili 6rnekleri 2,5 °C/dk. pisirme hizinda 600-700-800-900 ve 1000 °C’de olmak iizere bes
farkl sicaklikta ve son sicakliklarda bir saat siire ile laboratuvar tipi firinda sinterlenerek metakaoline
donistiiriilmiistiir. Daha sonra metakaolin malzemeleri yine laboratuvar tipi bilyeli degirmende tane boyutu
maksimum 250 um oluncaya kadar 6gutilmiistiir.

Puzolanik aktivite deneylerinde ASTM C 618 [15] nolu standarda gore 6rnekler hazirlanmistir. Baglayici
malzeme olarak CEM | 52,5 R tipi beyaz Portland gimento, dolgu malzemesi olaraksa Afyonkarahisar Isiklar
mevkiinde bulunan tas ocagindan temin edilmis kirma kum kullanilmustir. Harglarin hazirlanmasi sirasinda bes
farkli sicaklikta sinterlenen metakaolin 6rnekleri ayr1 ayri deneylerde kullanilmis ve en iyi puzolanik aktivite
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ozellikleri gosteren metakaolin 6rneklerinin belirlenmesine calisilmistir. Orneklerin puzolanik aktivitelerinin
belirlenmesinde 7 giinliik 6rnekler kullanilmigtir. Puzolanik aktivite deneylerinde kullanilan malzemeler ve
miktarlar1 Tablo 2’de verilmistir.

Tablo 2. Puzolanik aktivite deneylerinde kullanilan malzemeler.

NUmune Cimento | Kum | Metakaolin (MK) MK sinterleme sicakhig Su
(gr) (@gr) | (9n {®) (gr)
Referans 500 1375 | - - 242
600 400 1375 | 100 600 257
700 400 1375 | 100 700 257
800 400 1375 | 100 800 257
900 400 1375 | 100 900 257
1000 400 1375 | 100 1000 257

2.4. Orneklerin Hazirlanmas:
MK ikameli ¢imento har¢ drnekleri TS EN 196-1 [16] nolu standarda gore Tablo 3’de verilen regeteye ile 40 X
40 x 160 mm’lik metal harg kaliplarina vibrasyon yontemiyle yerlestirilmistir. Bir giin sonra kaliplardan alman

har¢ drneklerine ilgili testlerin yapilacagi giinlere kadar 7 ve 28 giinliik su kiiri uygulanmaistir.

Tablo 3. Hazirlanan 6rnekler ve karigim oranlari.

Harg Numune (CS‘Z'“S"‘gf Kum | Metakeolin | Su | Kiir Siiresi
Grubu (an) (ar) (MK) (gr) (gr) (giin)
Referans? Referans | 450 1350 | - 225 |7
Referans28 Referans 450 1350 | - 225 28
%10MK7 % 10 MK | 405 1350 | 45 230 |7
%20MK7 %20 MK | 360 1350 | 90 235 |7
%30MK7 %30 MK | 315 1350 | 135 240 |7
%10MK28 |9 10 MK | 405 1350 | 45 230 |28
%20MK28 | %20 MK | 360 1350 | 90 235 |28
%30MK28 | %30 MK | 315 1350 | 135 240 |28

2.5. Uygulanan Testler

Kiir igslemi tamamlanan 6rneklerin fiziksel 6zellikleri Arsimet prensibine gore belirlenerek; su emme, goriinen
porozite, birim hacim agirlik ve gériiniir yogunluk degerleri belirlenmistir. Orneklerin fiziksel dzelliklerinin
belirlenmesi sirasinda; 6rnekler su tankindan alinarak, su igerisinde asili agirliklar1 (W;) ve suya doygun yiizey
kuru agirliklart (W3) 6l¢iilmiistiir. Ardindan ilgili 6rnekler etiivde degismez agiliga gelinceye kadar
kurutulmustur (Wy). Bu degerler yardimiyla 6rneklerin goriinen porozite, birim hacim agirlik ve goriiniir
yogunluk degerleri TS EN 772-4’e [17] gore su emme degerleri ise TS EN 771-1’¢ [18] gore ve asagida verilen
esitlikler yardimiyla (Esitlik 1-4) hesaplanmistir. Harg 6rneklerinin mekanik 6zellikleri olan egilme ve basing
mukavemeti deneyleri TS EN 196-1’e [16] gore yiiriitiilmistiir. Bu deneylerden 6nce ayni numuneler {izerinde
ultrases gecis hiz1 dl¢limleri de yapilmistir.

W, — W,
#>x 100 1)

Goriinen porozite (%) = <W3 W,

W,

.. . o 3y — 1
Birim hacim agirlik (kg/m3) <—W3 — W2> 2)
Goriiniir yogunluk (kg/m?3) = <L> 3)

yog g TATA
W; -
Su emme (%) = (—) x 100 4)
W;
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3. BULGULAR VE TARTISMA
3.1. Kaoline ait XRD ve DTA/TG Analizleri

Kaolin malzemesine ait XRD analizinden elde edilen verilere gore kaolinde; kuvars, kaolinit ve illit gibi
minerallerin varhigi tespit edilmistir (Sekil 2).

2200 | TH8-bayazr numune brml
7 K

2000—

1800—

1800-|
Ku
K: Kaolinit
i I: it
1800+ Ku: Kuvars.

Counts

K

‘ KKP|K
N I
bt VIS A

70 &l

2Theta (Coupled TwoTheta/Theta) WL=1.54060
Sekil 2. Kaolin malzemesine ait XRD grafigi.

Kaolin malzemesinin termal davraniglarinin belirlenebilmesi amaciyla, kaolin 6rnegine DTA-TG analizleri
yapilmistir. Analizlerden elde edilen veriler Sekil 3’de gosterilmistir. Verilen grafikte goriildiigii iizere kaolin
kili termodinamik olarak 567 °C’de endotermik pik gdstererek metakaoline doniisiim yapmistir. DTA verilerine
gore, 978 °C’de ise ekzotermik pik olusumu gozlenmis ve bu sicakliktan sonra malzemede kristal yapilarm
artacag1 diisiiniilmektedir. TG analiz verileri incelendiginde ise kaolin kilinin 900 °C’de ki kizdirma kayb1
degerinin % 11,52 oldugu belirlenmistir.
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Sekil 3. Kaolen malzemesine ait DTA/TG grafigi.
3.2. Puzolanik Aktivite Deneyleri

Puzolanik aktivite deneylerinden elde edilen veriler Sekil 4’de gosterilmistir. En ideal sinterleme sicakliginin
belirlenmesinde basing dayanim degerleri baz almmustir.

a) p) 14
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Sekil 4. Puzolanik aktivite deneyinde kullanilan harglarin mekanik 6zellikleri.

Bununla birlikte bir bagka mekanik 6zellik olan egilme dayanimi degerleri de yine Sekil 4 (b)’de gosterilmistir.
Grafiklerde goriildiigii iizere MK katkili har¢ drneklerinin biiyiik cogunlugunda (800 °C harig) referans érneklere
gore daha yiiksek dayanim degerleri elde edilmistir. En yiiksek basing dayanim degerleri, 900 °C’de sinterlenen
MK katkili 6rneklerde 40,4 MPa (Sekil 4a) olarak elde edilirken, ayn1 drneklerin egilme dayanimlar: 11,5 MPa
(Sekil 4b) olarak elde edilmistir. Dolayisiyla bu asamadan sonra ¢imentoya ikame edilecek MK malzemesine
uygulanacak olan sinterleme sicakligmm 900 °C olmasma karar verilmistir.

3.3. Har¢larin Fiziksel ve Mekanik Ozellikleri

Calismada tretilen har¢lardan elde edilen veriler bu béliimde sunulmustur. Orneklerin fiziksel 6zelliklerinde
olan goriinen porozite oranlar1 Sekil 5°de gosterilmistir. Orneklere uygulanan kiir siiresinin uzamasi ile porozite
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oranlarinda diisiisler gergeklesmistir. Kiir siiresinin artmast ile birlikte ¢imento biinyesinde daha fazla C-S-H
iirlinii olusmasi beklendiginden dolay1 harglarin porozite oranlarinin diismesi normal kargilanmalidir. 7 gilinliik
numunelerde goriiniir porozite orant % 61 civarinda iken, 28 giinlilk numunelerde ise bu oran % 50
mertebelerine kadar gerilemistir ve en diisiik oran % 10 MK ikameli har¢larda olusmustur.

Cimento harglarinin su emme oranlar1 Sekil 6’da gosterilmistir. Su emme oranlari, goriinen porozite oranlariyla
paralellik arz ederek benzer numunelerde benzer egilim elde edilmistir. 7 glinlilk numunelerde bu oran % 10
mertebelerinde iken 28 giinliik numunelerde ortalama % 6,2 ye kadar gerilemistir. 7 giinliik numuneler ile 28
giinliik numuneler arasindaki en biiyiik fark % 10 MK ikameli serilerde meydana gelirken, en diigiilk su emme
orani1 yine bu seridedir.

80 14
B7gin W28 gin B7gin ®E28giin
70 g---mmmmmmmmmmeeee- 12 4o
X 60 10
250 23
S s 8
2 40 £
5 w6
5 30 A
el
&} 20 4
10 2
0 0
%0 %10 %20 %30 %0 %10 %20 %30
Metakaolen ikamesi Metakaolen ikamesi
Sekil 5. Gorlinlir porozite oranlar1 Sekil 6. Su emme oranlar1

Cimento harg¢larinin birim hacim agirhiklar1 Sekil 7°de, goriiniir yogunluk degerleri de Sekil
8’de gosterilmistir. Orneklere uygulanan kiir siiresinin artmasi ile birlikte biinyede reaksiyon
iirlinlerinin artmasindan dolay1 harglarin birim hacim agirliklarinin arttigi belirlenmistir. 7
giinliik serilerin ortalama birim hacim agirliklar1 2011 kg/m® iken, 28 giinliik numunelerde ise
2084 kg/m® civarmna yiikselmistir. % 10 ve % 20 MK ikameli seriler referans serileri ile
yaklasik ayn1 birim hacim agirligma sahip iken % 30 MK ikameli seri en diisiik birim hacim
agirhigina sahiptir.

Sekil 8’de verilen goriiniir yogunluk degerleri incelendiginde harglara uygulanan kiir siiresinin artmasi
orneklerin goriinir yogunluk degerlerinde azalma gostermistir. 7 giinliik numunelerde goriiniir yogunluk
ortalama 2551 kg/m® degerine sahip iken, 28 giinliik numunelerde ise ortalama 2390 kg/m® goriiniir yogunluk
belirlenmistir. Kiir siiresine bagli olarak en biiyiik fark % 10 MK ikameli serilerde meydana gelirken en diigiik
degisim % 30 MK ikameli serilerde olusmustur. Ornek biinyesinde porozite oranmin azalmasina ragmen goriiniir
yogunluk degerlerindeki bu diisiislerin biinyede bulunan MK katkisinin yiiksek oranda reaksiyonlar
gerceklestiremedigi ve bu nedenle yogunluk degerlerinin daha diisiik oranlarda kaldigi tahmin edilmektedir.
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Sekil 7. Birim hacim agirliklar Sekil 8. Goriinlir Yogunluklar

Cimento harglarina ait egilme dayanimlar1 Sekil 9°da verilmistir. Ortalama 10 MPa degerine
sahip egilme dayaniminda kiir siiresine bagli olarak bariz bir degisim gozlenmemistir. En
diisiik degerler 9 MPa civarindaki deger ile % 30 MK ikameli serilerde ortaya ¢ikmustir.
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Sekil 9. Egilme dayanimlar1 Sekil 10. Basing dayanimlari

Beyaz ¢imento har¢li numunelerin basing mukavemeti degerleri Sekil 10°da verilmistir. 7
giinliik kiir stiresinin ardindan yapilan basing deneyleri sonrasinda en yiiksek deger 49,1 MPa
ile referans serilerinde oOl¢iilmiistiir. MK ikameli seriler arasinda ise en yiiksek basing
dayanimini sergileyen seri 46,7 MPa ile %10 ikameli seri olmugstur. Kiir siiresine bagl olarak
basin¢g dayanimi degerleri incelendiginde 28 giinliik numuneler arasinda hem en yiiksek
degeri hem de en biiyiik artig oranin1 gdsteren seri 47,7 MPa ile % 10 MK ikameli 6rnekler
olmustur. % 20 ve % 30 MK serilerinde ise 26,6 MPa degerlerine kadar varan ciddi diisiisler
meydana gelmistir. Referans serilerinde dahi meydana gelen bu diisiis, yapilan bir baska
caligmada da oldugu gibi standart kum ile beyaz kum belli oranlarda yer degistirilerek harg
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serileri hazirlanmig ve bunlar farkli kiir siirelerinde incelenmis ve sonug olarak beyaz kumun
¢imento harglarinda basing dayanimlarinin diisiisiine sebebiyet verdigi saptanmistir. Ayni
calismada su emme ve porozite oranlari kiir siiresine bagl olarak diislis sergilemistir [19].
Ayrica MK katkili harglarin erken dayanim kazanmasinda Als ve Als olmak {izere iki farkli
Al;O3 igerigi olmasimna baglanmis ve aliimina igeren fazlarm olusumundan (6zellikle hidrad
gehlenit) kaynaklandigi diistiniilmektedir [20].

Cimento har¢larmin hem fiziksel hem de mekanik agidan yorumlanmasina katki saglayan bir
diger ol¢imde ultrases gegis hizidir. Sekil 11°de verilen ultrases gegis hizlari incelendiginde
hem kiir siiresi hem de MK katk1 oranlarinin bu hizda etkili oldugu gozlenmektedir. 7 giinliik
kiir siiresinin ardindan yapilan 6lglimlerde en yiliksek degeri referans ve % 10 MK ikameli
seriler gostermistir. 28 giinliik kiir siiresinin ardindan yapilan 6lgtimlerde tiim seriler 7 giinliik
Olciimlere gore artis gosterirken en yiiksek deger % 10 MK ikameli seriye ait iken en diisiik
deger % 30 MK ikameli seri de ol¢lilmiistiir. Bu degerin yiiksek olmasi har¢ numunesinin
kaliteli oldugu seklinde yorumlanabilir.
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Sekil 11. Ultrases gecis hizlar

Bu calismada, beyaz ¢imento harcimin bilesenlerini olusturan malzemelerin se¢giminde renk
faktori dikkate alinan 6nemli etmenlerden birisidir. Fiziksel 6zelliklerden biri olarak harglarin
renk Ozellikleri de bulgular arasinda yer almasi gereken bir olgudur. Sekil 12°deki fotografta
referans serisi de dahil olmak {izere tiim seriler bir arada gosterilmistir. Goz ile yapilan
incelemeye gére MK ikamesinin har¢ renginde beyazligin bozulmasina sebep olmadig: hatta
referans serisine kiyasla beyazligin bir miktar agildig1 gézlenmistir.
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Sekil 12. Beyaz ¢imentolu har¢ numunelerinin renk durumu sirasiyla: referans, % 10, % 20,
% 30 MK ikameli seriler

4. SONUCLAR

Harg numuneleri iizerinde yapilan deney ve incelemelere gore 900 °C de sinterlenmis metakaolin ikamesinin
¢imento harglari iizerinde etkili oldugu goriilmiistiir. Bu etki kiir siiresine bagl olarak degisim gdstermis 7
giinliik kiir siiresinin ardindan degisimler ¢ok net ortaya ¢ikmazken 28 giinliik kiir siiresinin ardindan % 10 MK
ikamesi en diisiik goriiniir porozite ve su emme oranlarmi sergilemistir. Bununla birlikte 6rneklere uygulanan kiir
sliresinin artmast ile birim hacim agirliklar artmistir. MK katkali serilerde en yiiksek birim hacim agirlig % 10
MK katkili 6rneklerde ol¢iilmiistiir. Erken kiir siiresinde en yiiksek yogunluk % 10 MK ikameli drneklerde
ortaya ¢ikmis 28 giin de tiim serilerin yogunlugu diismiistiir. Malzemenin yogunlugu ile alakali olarak dayanimi
hakkinda yorumu gii¢lendiren ultrases gecis hizlarina gore kiir siiresi arttik¢a tiim serilerde artis gézlenmis en
yiiksek degerler % 10 MK ikameli serilere aittir. % 10 MK ikameli seriler en iyi basing dayanimi 6zelligini
sergilerken silis kumu yerine kullanilan kirma kumun basing dayanimi iizerinde olusturdugu olumsuz etkiyi
bertaraf etmistir. Kirma kumun kullanilabilmesi ve MK katkisinin da varlig1 harcin beyaz rengine olumlu katki
sagladigindan % 10 MK ikamesi kirma kumlu beyaz ¢imentolu harglar i¢in en uygun orani ifade etmektedir.
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1. Abstract

Civil engineering roof systems for outdoor environments find use in bazaars, car park areas,
outdoor sport facilities and places built to protect people or their goods from environmental
effects such as sun and heavy rain. Therefore, such roofing systems have great amount of
application and each country spends huge volumes of materials to build these roof systems to
improve life quality of people in cities. Thus, it is evident that further research on these civil
engineering structures has the potential to decrease the cost of these roof systems and build
more efficient ones. Generally these roof systems are manufactured employing structural steel
material. As is well known, steel has promising mechanical properties such as high strength
and high stiffness which can be exploited in structures that expected to receive very high
magnitude of loadings, such as earthquake resistant buildings. However, there also exist some
disadvantages of completely using steel in these roof systems. For instance, due to unit weight
of material the roofs manufactured using steel are very heavy. So, construction process
requires significant labour and time. Also steel construction is an expensive process
considering measure of covered area for outdoor roof systems. Moreover, these kinds of roofs
manufactured using completely steel are not flexible in use, that is to say, when it is
unnecessary for some period of time it is not possible to remove the roof covering and re-
cover it when it is necessary again. This paper investigates a novel concept in the world called
as “tensile structures” used to cover wide outdoor areas. This concept actually combines civil
engineering designs and some architectural aspects. Instead of using materials with high
stiffness, tensile structures adapt membrane materials to cover wide areas. Cable elements
accompany those membranes to transmit the internal forces and stresses to structural columns
or ground. Although membrane materials have lower strengths compared to steel, these
structures offer flexibility in use, light coverings, lower costs and faster construction time.
Since these structures are built utilizing membrane materials and cables which support tension
forces only, conventional stress office methods are not capable of handling their analyses and
designs. Consequently, specific computational methods must be used to perform such designs.
In this paper special commercial software is used to investigate behaviour of tensile
structures. Three different configurations are employed to cover a wide area. Structural
analysis procedures of those configurations are undertaken and stress distributions in
membranes are investigated. Discussions pertaining to motivation behind these structures,
load carrying capabilities and working principles are provided. Outcomes of this study
illustrate that these tensile structures have the potential to replace some applications of steel
roofs to lead lighter, flexible, low cost and more aesthetic structures for outdoor
environments.

Keywords: Tensile structures, outdoor roofing, structural mechanics
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2. Introduction

Roof systems designed by used tensile structures to enclosed modern structures such stadiums
and shopping centres to span large areas cover. Afford the architect the opportunity for
imaginative creation and the same time network of slender cables provide the strength
necessary to support the tremendous loads involved. Space activities provide further
applications for the tensile structure concept since weight is a principal factor in determining
feasibility [1]. Most often, tensile structures are used for a dramatic effect over performance
and outdoor exhibition areas, music stages, parking areas, entrance driveways, walkways,
theatres, airport, domes, stadia. Designed as demountable canopies or permanent, they act as a
foil for lighting and the projection of images, and can also be used for protecting audiences
from the elements [2]. The architecture in second half of twentieth century. After the war,
young architects, engineers, and entrepreneurs had been looking for new integrated part of it
instead. It was of prime importance, with the minimal material and energy, to rebuild the
destroyed cities in a more effective and beautiful way at that time [3]. Nowadays, it is
recognized for the first time that conservation and care of nature and a liveable, sustainable
environment should be selection and design of architectural forms. It is essential to conserve
and protect the fundamental home of our mankind [4]. Tensile structure is made of tensile
materials, cables and/or membranes, in which there is neither bending, compression nor
torsion but only tension forces/stresses exist. It is usually used as a large-span structure
because of the light-weight characteristics of the structural materials and absence of elements
that may have buckle. Through tension structures come in varying size, scale, shape and form,
all of them consists of the same basic elements[5]:

o A lightweight and flexible fabric members, tensioned for stability and usually

used as a roofing element,

o Flexible linear elements such as ties or cables, which are commonly used at

boundaries or edges, and

o Rigid supporting members such as masts, frames, ring, arches and edge beams,

which usually transfer loads in compression. These rigid supports are typically made

from traditional building materials such as steel, concrete and timber.
Through there are variety of ways to categorize tensile membrane structure. Lewis [6]
divided them into three main groups:

e Boundary tensioned membranes,

Boundary tensioned membranes are stressed by stretching the surface to meet the

boundary made of flexible, tension cables, or a rigid frame/beam. The boundary

elements are an important part of the tension structure as they determine the shape and

nature of not just the boundary but the surface as whole. The former has zero excess

pressure between the outer and inner surface [6, 7]. Under imposed loads, such as

wind and snow the stress in the surface can increase [2, 8, 9] and fold design of

tension membranes is aimed at keeping the initial priestess at approximately 1/20 of

the breaking strength of the cloth [6].

e Pneumatic or air supported structures,
Pneumatic structures or ‘air houses' are thin membranes stressed by internal air
pressure generated by fans. Their shape is very strongly affected by the difference
between the external and internal pressures, which change continually, as a result of
temperature variations, wind and snow load conditions. Air houses are designed to
maintain an internal pressure between 0.2 kN/m? and 0.55 kN/m? [6, 10, 11].

e Cable-nets and cable-beams.

80



Cable nets can be stressed directly using rigid supports such as compression ring
beams, or flexible edge cables with supporting mast and tie backs. They can take the
form of suspended structure stabilized by means of a heavy roof cladding, or can be
encased in concrete. The opportunity for creating new structural form is immense. If a
priestesses cable net constitutes a part of a concrete shell, it is no longer a lightweight
tension structure and the advantage of flexible is lost. However, because of their
apparent visual lightness, the shapes of cable net structures are copied in to rigid
forms, as was the case with concrete ‘tents' constructed in the Middle East in1991 [6,
12, 13]. The main difference between cable nets and fabric structures, from the
structural view point, is that fabric structures are capable of sustaining membrane
shear forces whereas cable nets are not, due to the deformability of the surface [14].

1. The Advantages and Disadvantages of Tensile Membrane Structures
The growing interest in tensile structures can be attributed to following advantages:

Provided appropriate and well designed structural forms are utilized these structure
can become very attractive architectural landmarks.

Many fabric architectural structures are designed so that the fabric can be removed if
there is danger of a hurricane. The helps prevent damage to a structure in a way that is
not possible with roofed building structures. It also helps prevent damage to
surrounding property from flying shingles or metal roofs.

Adapts its own, unique shape. Because of their uniqueness and originality, fabric
structures can attract extra attention to a business. Adding attractive signage and logos
to help advertise businesses.

They are light weight and can be transported at relatively low cost.

These structures can be used to cover large areas at very competitive costs per unit
area.

These structural forms result in structures that can be fully stressed since there is no
need to consider bending or buckling which results in very efficient use of the
materials used.

These structures may be prefabricated and can be manufactured in the most efficient
method[14,16].

On the other hand, tensile membrane structures have some disadvantages. These are:

Cannot take heavy weather conditions,
Creep(stretch very slightly)

Short economical life snap of structures
Loss of tension is dangerous for stability
Thermal values limit use [15]

3. Analysis and design of tensile structures

3.1. Design considerations
The design of tensile membrane structures comes with several considerations that need
not be made for conventional structures. These include certain load and climate
conditions, availability of material and labour, acoustic performance, fire protection,
energy use and lights, as well as material maintenance, durability, and inspection [17].

3.2. Tensile membrane structures work

81



Beams and columns in these structures can resist axial, shear, and bending stresses. Fabric
structures, on the other hand, are so lightweight that gravity does not have any serious
effect. Discussing the behaviour of a single cable can therefore help to illustrate certain
behavioural properties of a fabric membrane. To understand this behaviour consider the
uniformly loaded beam and it's bending moment diagram in Figure 1.
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Figure 1. Uniformly loaded beam and moment diagram

Now consider the uniformly loaded cable and deflected shape in Figure 2, w is the load
per unit length, L is the total length of cable, h is the maximum vertical deflection at
midpoint, and H and V are horizontal and vertical reaction forces, respectively [17].
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Figure 2. Uniformly loaded cable

Equilibrium in the vertical direction yields:
V== (1)
Because cables cannot resist bending, sum of moments about any point will be equal to zero.

ZMmidpoint =0 (2)
e QBB o

4 2
H=— 4)
And the force in the cable is:

F=V2+H? (5)
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3.3. Tensile membrane design process
A description of the tensile membrane design process is shown in Figure 3, from the
preliminary to the realization of the structure [18].

N

[ Structural Net Creation, Nodal vector

!

4 )

Boundary Conditions, External Loads, R

(. J

!

Branch Node Matrix, C

!

Set Force Density Values Q = F/L

!

Solve linear system (c'. Q. C)X =R*X

& J

!

[ Calculate Length L & Force F=q. L ]

!

[ Calculate stress e = F /A ]

!

[Calculate unstressed Length L, = L. (1- F / AE) ]

J

Figure 3. Force - density methods

4. Examples of Design
Example for three types of tensile membrane designed by using Forten2000 software
included all process design Tensile membrane. As shown in Figures below, boundary
tensioned membranes type which shown steps of boundaries type.
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Figure 4 The Boundaries and polar mesh before form finding

Figure 5 The
Boundaries and Tri-mesh before form finding
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Figure 6 The Boundaries and Shaded after form finding

Figures 4 and 5, shown the steps of boundaries with Polar-mesh and Tri-mesh before form
finding, the Figure 6 shown the boundaries and shaded after form finding or presented the
general view of structure after form finding. The Figure 7 shown the final design which
presented the membrane stress (c11) of form finding.

Figure 7 The membrane stress (611) of form finding for Boundary tensioned membranes

Shown in the Figure 7, membrane stress (c11) after form finding for boundary type of tensile
membrane variation between 0 kg/m and 1348.259kg/m. The steps same for another types of
tensile membrane design meshing, shaded and stress respectively. Figure 8 shown final step
of example Conical shape with middle mast presented second type of membrane design
Cable-nets and cable-beams.

Figure 8 The membrane stress (61;) of form finding for Cable-nets and cable-beams
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As seen in Figure 8, the membrane stress (c11) of form finding range between Okg/m and
981.187kg/m.

Figure 9, shown example of pneumatic structures, as seen the membrane stress (c11) of form
finding range between 95.691kg/m and 620.575kg/m. The range of stress less than other types
because of membrane thin not allowed very high stress.
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Figure 9 The membrane stress (611) of form finding for pneumatic membrane structures

5. Conclusion

Tensile membrane structures represent a new chapter in the history of building structures.
Capable of spanning large distances while incurring very little weight on supporting structure,
developments in the design of tensile membrane structure can dramatically change the way
we conceptualize permanent building construction.

Small changes to the dimensions or specifications of a fabric structure usually result in major
or complete re-design.

The advent of computer technology changed tensile architecture for ever. The possibilities of
accurately calculating form and values for ever more complicated project proposals opend the
door to an architectural language.

In the future work the use of "black box™ software should be strongly resisted. It is necessary
to develop an engineering analysis and design software for further study on tensile membrane
structures. The key points in the development of engineering analysis software for tensile
membrane structures are that it should not place any limitations on the design process, should
have a clear physical analogy, should integrate computer aided geometry design, structural
analysis and optimization methods, and most importantly, by fully understood by the
engineering.
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ABSTRACT

Expansive soils contain minerals such as clays that are capable of absorbing water. These clay soils contain a
variety of clay minerals such as kaolinite mineral and montmorillonite mineral. The more water soil absorbs the
more volume of soil increases. The increased volume of Montmorillonite mineral is more than kaolinite mineral.
Two different soils from Turkey (Standard Kaolinite and Bentonite soils) and two soils from Cyprus (soils
Degirmenlik and Tuzla) were chosen and tested in laboratory by using Sediment volume test. For Soils
Kaolinite, Degirmenlik, Tuzla and Bentonite, Free swell ratio (FSR) values were respectively 0.47, 1.26, 1.38
and 1.30. Free swell ratio of Kaolinite soil confirmed the test. Soils of Degirmenlik, Tuzla and Bentonite were
mixed clay minerals (Kaolinitic and montmorillonitic).

Key Words: (Swelling, Free swell ratio, Clay)

INTRODUCTION

Expansive soils are those soils which undergo significant volume changes when subjected to water intake. The
upward and downward movement of soils causes a big damage to railways, highways and building constructions,
resulting millions of dollars loss. Therefore identification and classification of them are essential for the suitable
solutions and precautions to be undertaken.

In geotechnical engineering, clays are defined as those soils, which are composed predominantly of clay
minerals, belonging to a larger mineral family called phyllosilicates. Clay minerals along with the associated
exchangeable cations play a dominant role in controlling the physic-chemical and engineering behavior of fine-
grained soils. Among the various types of clay minerals which are nothing but hydrous alumina silicates,
kaolinite and montmorillonite represent the two extreme types and need major consideration. While kaolinite is
almost inert material in terms of swelling, montmorillonite clay minerals play a very dominant role in
contributing to swelling. The unit cell of montmorillonite mineral consists of an alumina octahedral sheet
sandwiched between two silicate sheets. The bonding between the adjacent unit cells of montmorillonite mineral
is through very weak van der Waals’ forces. This is the primary reasons for swelling to take place.

The effects of dielectric constant of the pore medium on the equilibrium sediment volume of the kaolinitic and
montmorillonitic soils are quite opposite to each other. The sediment volume in water is dominated by diffuse
double layer water, whereas the sediment volume in kerosine is dominated by attractive forces leading to
flocculent clay fabric. Kaolinitic soils show higher sediment volume in kerosene/carbon tetra chloride than in
water, whereas this is opposite for montmorillonitic soils. FSR method of classifying the soil with respect to their
swelling magnitude can be effectively used for classifying the degree of expansivity of natural fine-grained soils
and also to obtain the clay mineralogical composition of such soils. Many laboratory tests were conducted to
obtain useful information about the fine-grained soils with sediment volume test. Sediment volume test is
pereferable to use because it is user friendly and convenient way to calculate swelling capasity of soils.

In this study, it is intended to use FSR method for testing Standard Kaolinite and Bentonite soils from Turkey
and soils Degirmenlik and Tuzla from Cyprus.

TESTS OF SEDIMENT VOLUME

Before FSR test, Percent Free Swell Test, Differential Free Swell Test and Modified Free

Swell Index Method were successively developed.
In Percent Free Swell Test procedure, the soil is dried before passing through a 425um sieve. 10cm3 of sample is
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poured gently into a 100-mL jar. Jar is filled up to 100mL with distilled water. Soil is stirred in distilled water
and jar is allowed for soil particles to settle in the jar. Free swell value (FSV) is the volume increasing at the
percentage of initial volume. Swell property of soils was quantified by Holtz and Gibbs’s (1956) volumetric
method.

When percent free swell test is used, 10cm3 volume of dry soil is decided by personal choice. Because of this
limitation, Holtz and Gibbs have developed differential free swell (FSI) test. In this test, while one jar is filled up
to 100mL with distilled water, other jar is filled with kerosine. FSI value is used for Indian soil classification
system [1].

Having observed negative free swell index for kaolinite soils, Sridharan et al. [2] improved the test and produced
the modified free swell index (MFSI) for classification of expansive soils. The tested materials are clay minerals
kaolinite and montmorillonite with different proportions.

A meaningful and scientific rationale has evolved from the settling behaviour of fine grained soils to provide a
sound scientific basis for the free swell ratio method. Sridharan and Prakash have defined a term Free Swell
Ratio (FSR) as the ratio of equilibrium sediment volume of 10 g of oven dry soil passing 425 um sieve in
distilled water (\Vd) to that in carbon tetra chloride (\VK) after an equilibration period of 24 h.[3]

FSR = V4 / Vi (€
Dominant clay mineral type can be predicted by using FSR (Table 2). Clay mineralogicalcomposition of soils

were determined by using FSR method [4]. Figure 1 helps to identify the dominant clay minerals if their
sediment volume in kerosene (or carbon-tetra chloride ) and in distilled water is known.

Table 2 Classification of expansive soil based on FSR [5]

Clay type Soil Expansivity Dominant Clay Mineral Type
Free swell Ratio
<10 Non-swelling Negligible Kaolinitic
1.0-15 Mixture of swelling | Low Mixture of kaolinitic and
and non-swelling montmorillonitic
1.5-20 Swelling Moderate Montmorillonitic
20-4.0 Swelling High Montmorillonitic
> 4.0 Swelling Very high Montmorillonitic
80
I 4 Soil .
0 |-
7 _ : Group Soil Type
2
60 - I Kaolinitic
L mc / ms /1
50 |- A T (Kaolinitic +
g I 15 Montmorillonitic)
~-40 - 1 .
>0 | A Moderately Swelling
30 | " 1 Montmorillonitic
e
i Highly Swelling
2 I | B Montmorillonitic
Ky e Very Highly Swelling
oW Montmorillonitic

0 10 20 30 40
Vk, cc

Figure 1 Shows graphically how different clay minerals are placed
TEST RESULTS

Figure 2 (a) and (b) shows some typical test results which bring out the effectiveness of free
swell values in water and in kerosene or carbon tetrachloride.
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Figure 2 (a): Shows that although basically the soils are kaolinitic and montmorillonitic , the conventional
classification chart does not differentiate them. [6] (b): Shows how the kaolinitic and montmorillonitic soils
shown in figure 2 gets re-plotted between the sediment volume in kerosene (or carbon tetra chloride), Vi and

V¢, sediment volume in distilled water [6].

Table 3 Some typical results of cohesive soils studied.

- : : Sediment | Sediment dci;s:?ilgustﬁen
Specific I!_lqwd II_Dla}stlc S?rlrjkage volume in | volumein | Free

Soil | Gravity | lmitw | limitwe | limitws swell .
(G) ! 9 0 0 water cCly ratio | Sl | Silt
(%) (%) (%) (cclg) (ccla) size | size
’ %) | ()
A 2.63 7 32 11.1 2.05 2.00 1.71 52.0 48.0
B 2.67 61 28 16.3 1.80 1.45 1.24 54.5 455
C 2.73 56 24 12.9 1.70 1.45 1.17 34.0 66.0
D 2.82 88 34 13.5 2.50 1.30 1.92 57.5 42.5

Soils A & D are montmorillonitic and soils B and C are Kaolinitic and montmorillonitic (mixed clay minerals).

For Soils A and D, FSR values are 1.71 and 1.92. They are between 1.5 and 2.0 in Table 2 so the soils are

montmorillonitic. For Soils B and C, FSR values are 1.24 and 1.17. They are between 1 and 1.5 in Table 2 so the
soils are mixture of kaolinitic and montmorillonitic.
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Table 4 The results of the present study.

| Liquid | Plastic Shrinkage Sediment Ssg.imﬁgt di:?iigus:izoen

©) (%) (%) (%0) (cclg) cCla ratio Sand Clay | Silt

(cclg) (%)

Kaolinite 2.65 28 21 22 1.90 4.05 0.47 | 12 30 58
Degirmenlik 2.74 37 24 16 1.62 1.27 1.26 | 13 35 52
Tuzla 2.77 53 28 16 2.07 15 1.38 | 10 42 48
Bentonite 2.5 98 40 23 2.8 2.15 130 | 1 755 | 235

Standard Kaolinite and Bentonite soils from Istanbul and soils Degirmenlik and Tuzla from Cyprus were tested
in our laboratory. Kaolinite soil’s Free swell ratio confirmed the test. Soils Degirmenlik, Tuzla and Bentonite
were Kaolinitic and montmorillonitic (mixed clay minerals). For Soil Kaolinite, FSR value was 0.47. It was less
than 1 in Table 2 so the soil was kaolinitic. For Soils Degirmenlik, Tuzla and Bentonite, FSR values were
respectively 1.26, 1.38 and 1.30. They were between 1 and 1.5 in Table 2 so the soils were mixture of kaolinitic
and montmorillonitic.

Neither liquid limit nor plastic limit and shrinkage limit can bring out the dominant clay mineral group.

CONCLUSIONS

Sediment volume test starting from percent free swell test has been described. Free swell ratio (FSR) is the last
version and very useful to express soil classification based on swelling degree. The objective of the methods
might lie in soil classification compatible with traditional classification methods. The free swell ratio test will be
valuable if used and processed correctly. Without the “free swell ratio” values the classification of soils is not
complete. The increase in the volume of Montmorillonite mineral is more than the increase in the volume of
kaolinite mineral.

Standard Kaolinite and Bentonite soils from Istanbul and soils Degirmenlik and Tuzla from Cyprus were tested.
Soil Kaolinite identified correctly. Soils Degirmenlik, Tuzla and Bentonite were mixture of kaolinitic and
montmorillonitic.

In addition to this, when compared with the conventional oedometer tests for the identification of the swelling
soil, free swell tests are quick and cost effective.
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Abstract

To address the classification problem when the number of cases is too small to effectively use just a single technique, this
paper suggests to use a “hybrid” approach, that combines tree classifiers, expert knowledge and Bayesian networks. The
output of the “hybrid” strategy takes the form of a Bayesian network, where the serious drawback of requiring huge amounts
of data was overcome by coupling the network with another classifier and using expert knowledge. The technique was
applied to two clinical case-studies and its predictive performance was compared with the performances of the single
approaches. The results show that the proposed technique benefits from several advantages of the three single approaches and
outperforms all of them: it shows a better sensitivity, that plays a crucial role in classifying new patients into the high-risk
category, and is competitive with regards to specificity. Therefore, even though additional studies are needed to validate the
“hybrid” approach, it seems a promising technique to develop reliable classification systems for small datasets.
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1.Introduction

The development of reliable decision-support systems that assist decision-makers in classifying tasks is a
common goal of many studies. In literature, there exists a number of popular algorithms for classification [1]
whose performances are very attractive whenever large datasets and, consequently, large amounts of information
are available. However, when the condition of interest does only occur rarely in the statistical population and
datasets include data of just a few hundred individuals, the most common rule-based algorithms and machine-
learning models for classification give unstable results, and developing effective decision-support systems
becomes scientifically challenging [2].

In this paper, a “hybrid” approach is proposed to address the classification problem when the sample size is
too small. It consists in learning a Bayesian network (BN) from two sources: a classification tree and a number
of expert opinions. The probabilistic reasoning of a BN allows to capture the complexity of the relations between
variables, while its graphical nature clearly displays the links between different elements of the system; besides,
a BN can accommodate a variety of knowledge sources and can be readily updated when new knowledge
become available [3]. On the other hand, its serious drawback of requiring huge amounts of data to properly
learn about the structure and parameters of the system, can be overcome by the use of classification trees, whose
recursive partitioning provides classification rules generally having a simple and direct interpretation, and expert
knowledge, that is not an automated machine algorithm and, maybe just for this reason, can offset lack of data
against experience and intuition. The paper is organized as follows: the case studies used as reference are
described in Section 2, while the “hybrid” classification technique is outlined in Section 3, together with results
and conclusions.

2.Case studies: a brief description of the datasets

Two clinical case studies were used as typical problems to test the feasibility and the performance of an
“hybrid” classification technique: “rare cancer” and “Hodgkin Lymphoma”. The main focus of both studies was
the development of an effective decision-support system aimed to an early classification of the patients affected
by the pathology of interest into risk categories. The relevance of such a classification is related to the crucial
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role it plays in detecting the most suited treatment for each individual and, consequently, achieving a satisfying
prognosis of the patient’s chances of survival.

The datasets consisted of 180 and 208 patients, respectively; a number of clinical and biological variables: 29
for rare cancer data (case a) and 37 for Hodgkin Lymphoma (HL) data (case b) were investigated as potential
risk factors for progression or recurrence of the disease. In “rare cancer” data, since the clinical study is still in
progress, most of the risk factors will be denoted in the following by codes or acronyms, due to confidentiality
reasons. This dataset included as variables: the standard diagnostic test (sp), whose results are currently used by
clinicians to predict whether a new patient is at high-risk for progression or recurrence of the disease; clinical
stage, histological type and sub-type of the disease; presence or absence of bulky (presence/absence of tumor
masses measuring at least 10 cm in diameter), infiltration, symptoms and additional therapy; age of the patient.
In HL dataset, input variables included the Positron Emission tomography after two months of the start of
chemotherapy (PET2) whose results are currently used by clinicians to predict risk-class of a new patient; clinical
stage, histological type and sub-type; presence or absence of bulky, infiltration in marrow, symptoms and
radiation therapy. Both datasets included as variables: percentages of neoplastic cells (NEO variables);
percentages of positive cells in the microenvironment (MR variables) and their morphological patterns (MpH
variables). Clinically significant intervals are commonly identified in diagnostic practice to categorize variables
measuring percentages of cells: the advantage is the opportunity to discover, reveal and clearly represent patterns
and trends in data, and possibly use them to improve the classification process. For this reason, despite the waste
of information, MR and NEO variables were categorized according to the intervals suggested by clinicians and
treated as ordinal variables in the statistical analysis. Descriptive statistics for input and response variables,
(RESPONSE) and (EVENT) respectively, are displayed in Table 1.

3.The hybrid classification technique: outline and results

Classification and Regression Tree (CART) analysis [4] was used to detect possible markers of
recurrence/progression of disease and to produce an accurate data partitioning scheme that enabled us to
distinguish possible high-risk patients from low-risk patients. Once coded the response variable as Y = 1 for the

Table 1. Descriptive statistics including incidence of missing values (NA). Rare cancer (a) and Hodgkin Lymphoma (b)

i i 0,
Dataset  Variable names Type No. of ~ Min Q Median Qs Max_ No. of NA - %
cases valid cases NA
RESPONSE binary 2 180 0 0.00
SP binary 2 180 0 0.00
CLINICAL_STAGE ordinal 4 1 2 2 3 4 179 1 0.56
HIST_TYPE nominal 5 180 0 0.00
SUB_HIST_TYPE nominal 12 180 0 0.00
BULKY binary 2 180 0 0.00
INFILTRATION binary 2 180 0 0.00
SYMPTOMS binary 2 180 0 0.00
ADD_THERAPHY binary 2 174 6 3.33
VAR1_NEO ordinal 6 0 0 1 4 5 151 29 16.11
VAR2_NEO ordinal 6 0 0 0 0 5 176 4 2.22
VAR3_NEO ordinal 3 0 0 0 0 5 159 21 11.67
VAR4_NEO ordinal 6 0 0 0 1 5 156 24 13.33
VAR5_NEO ordinal 6 0 0 3 4 5 168 12 6.67
() VAR6_NEO ordinal 6 0 0 2 4 5 167 13 7.22
VAR7_NEO ordinal 6 0 0 4 5 5 163 17 9.44
VAR8S_NEO ordinal 6 0 2 3 4 5 170 10 5.56
VAR9_NEO ordinal 6 0 0 2 5 5 169 11 6.11
VAR10_NEO ordinal 2 0 0 0 0 5 155 25 13.89
VAR11_NEO ordinal 6 0 0 0 4 5 141 39 2167
MPH1 nominal 2 135 45 25.00
MPH2 nominal 4 169 11 6.11
MPH3 nominal 5 155 25 13.89
MPH4 nominal 3 156 24 13.33
MR5 ordinal 5 0 0 1 1 4 177 3 1.67
MR6 ordinal 4 1 1 2 2 4 137 43 23.89
MR7 ordinal 6 0 1 1 2 5 138 42 2333
MR8 ordinal 5 0 1 1 2 4 136 44 24.44
MR9 ordinal 6 0 0 0 1 5 176 4 2.22
AGE continuous — 15 24 32 41 80 180 0 0.00
EVENT binary 2 208 0 0.00
PET2 binary 2 208 0 0.00
SUBTYPE nominal 5 208 0 0.00
SUB_SUBTYPE nominal 13 208 0 0.00
BULKY binary 2 208 0 0.00
b) MARROW binary 2 208 0 0.00
B_SYMPTOMS binary 2 207 1 0.48
RT binary 2 200 8 3.85
STAGE ordinal 4 1 2 2 3 4 208 0 0.00
BCL2_neo ordinal 6 0 0 1 4 5 175 33 15.87
CD20_neo ordinal 6 0 0 0 0 5 204 4 1.92




EBER_neo ordinal 3 0 0 0 0 5 184 24 1154
P53_neo ordinal 6 0 0 0 1 5 180 28 13.46
TOP2A_neo ordinal 6 0 0 3 4 5 192 16 7.69
CDC2_neo ordinal 6 0 0 2 4 5 193 15 7.21
MAD2_neo ordinal 6 0 0 4 5 5 189 19 9.13
RRM2_neo ordinal 6 0 2 3 4 5 197 11 5.29
STAT1_neo ordinal 6 0 0 1 5 5 195 13 6.25
SAP_neo ordinal 2 0 0 0 0 5 179 29 13.94
BCL11A neo ordinal 6 0 0 0 4 5 166 42 20.19
BCL11A_mph nominal 3 208 0 0.00
STAT1_mph nominal 5 208 0 0.00
SAP_mph nominal 6 208 0 0.00
PD1_mph nominal 4 208 0 0.00
ALDH1AL1_mr ordinal 5 0 0 1 1 4 205 3 1.44
CD68PGM1_mr ordinal 4 1 1 2 2 4 161 47 22.60
CD68KP1_mr ordinal 6 0 1 1 2 5 159 49 23.56
CD163_mr ordinal 5 0 1 1 2 4 158 50 24.04
GRANULOCYTES ordinal 6 0 0 0 1 5 203 5 2.40
TIA_1 continuous - 1 122.25 204.58 325.00 831.50 176 32 15.38
GyB continuous -- 0 0.33 2.50 10.50 437.00 181 27 12.98
PERFORIN continuous - 0 0.00 1.33 12.00 429.50 179 29 13.94
FOXP3 continuous - 20 20350  341.00 540.83 18430 176 32 15.38
RAPP_FOXP3_TIAl continuous . 0 0.81 1.71 4.42 144.00 166 42 20.19
ARGINASI continuous - 0 1.00 2.69 1131 152.00 150 58 27.88
ARGINASI_STROMA binary 2 156 52 25.00
ARGINASI__neo binary 2 156 52 25.00
AGE continuous - 14 24 32 42 80 208 0 0.00
Class= 1
Class Cases %
1 41 228
0 139 772
N=180
|
sPs = (1) sps=0)
Class =1 Class = 0
Class Cases % Class Cases %
1 24 750 1 17 115
0 8 250 0 131 885
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Fig. 1a. Rare cancer data: 10-fold cross-validated classification tree

Fig. 1b. Hodgkin Lymphoma data: 10-fold cross-validated classification tree
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recurrence or progression of the disease, and Y = 0 for any other possible outcome, the strategy was to grow the
tree by adopting the symmetric Gini impurity index as a recursive splitting criterion and stopping tree growth
when the minimum sizes of 10 and 6 units were achieved. The tree was pruned in both studies using 0-SE rule.
The results, validated via 10-fold cross-validation, are shown in Fig 1a and 1b, respectively. CART analysis was
performed with Salford Predictive Modeler 7.0 (Salford System, San Diego, CA).

On this basis, a Bayesian network was built for each dataset (Fig. 2), consisting in both cases of just three
nodes. A node was represented by the classification tree: it was inserted as a whole in the Bayesian network,
where appears as a new variable; the other two nodes were represented by the variables sp and BULKY in the case
study a); by the variables PET2 and STAGE of the disease (both picked by clinicians on the basis of their
experience and knowledge of technical literature) in the case study b). Analyses were performed with
BayesialLab 5.0, adopting the minimum description length (mdl) score for model selection, the “junction tree"
algorithm for exact inference and a probability threshold equal to 0.5 to classify a patient in class 0 or 1.

@; : upﬁmalilreh
W =~/ -
5% < > " PET-2
* RESPONSE FETT

TREE-optimal BULKY 1—‘—‘
s

SUB_FIST_TYPE v

A‘ (diffros,ms)
SR l (score=0) {score % ()
EVENT

b)

Fig. 2. Hybrid Bayesian Networks: Rare cancer data (a) and Hodgkin Lymphoma (b)

Results were validated via 10-fold cross-validation [5] (Tab. 2, (a) and (b)) and the predictive performance of
the “hybrid” strategy was compared with the performances of each single involved approach. The results show
that the proposed technique allows to gain several advantages and outperforms all of the single approaches: it
showed a better specificity (to which special attention was paid, due to the seriousness of a misclassification of
high-risk patients) and was competitive with regards to sensitivity. Therefore, even though additional studies are
needed to validate the “hybrid” approach, it seems a promising technique to develop reliable classification
systems for small datasets.

Table 2. CART and BN misclassification count and rates. Rare cancer (a) and Hodgkin Limphoma (b)

Casg Class No. of CART BN

studies cases Counts(n)  Rates (%)  Counts(n) Rates (%)
0 139 22 15.8 18 12.9

@ 1 41 10 24.4 1 24
Tot. 180 32 17.8 19 10.6
0 159 26 16.3 22 13.8

(b) 1 49 11 22.4 10 20.4
Tot. 208 37 17.8 32 15.4
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Abstract

The paper considers distribution of certain parts of economic structure of the Roma according to the regions in two Southeast
European countries: Serbia and Croatia. The research is based on the analysis of the employed active Roma who participate
in the distribution of economic wealth, and a share of high school and university students older than 15, as a part of
economically inactive population who could potentially count on a share of the economic wealth. The data from 2011 Census
conducted on the territories of the Republic of Serbia and the Republic of Croatia were used as a basis of the research. The
comparison was made by using Gini coefficient and Theil index, which are more appropriate for the analysis of wealth
distribution between different regions and countries. The results shows that the difference in the regional distribution between
the Roma and the total population is much lower in Serbia than in Croatia. Since Gini coefficient is sensitive to changes of
inequality around mode/median, thus Theil index takes into account the variability between and within the studied groups, so
we regard it as more precise and recommend it in research of social inequality, especially for data that show large variability.
While Gini coefficient facilitates direct comparison of two populations, regardless of their size, Theil index is a better tool for
the analysis of regional inequality as it suggests the relative importance of spatial dimension of inequality.

Keywords: Inequality-based measures; Roma people; Serbia; Croatia; Cross-regional research.

1. Introduction

Distribution of the national income and wealth has long attracted the attention of both scientists and the
general public (Clarke et al., 2003). However, Addison et al. (2001) rightly pointed out that social inequality has
increased in all societies since the last decades of 20th century. Economic growth depends on the level of
inequality in wealth distribution, so high inequality in wealth distribution stunts the economic growth, while
moderate distribution accelerates it. The consequences of unequal distribution of social wealth are visible in all
populations, being particularly pronounced in marginalised social groups.

One of the most frequently applied approaches of measuring social inequalities is the analysis of individuals'
incomes. However, social inequality is a much broader concept than economic inequality. By attempting to
highlight the complexity of the concept of inequality, Cowell (Cowell, 2008) explains the opposite term — social
equality. The author provides nine separate aspects of social equality, including the avoidance of income and
wealth crystallisation, as equality of individuals (or social groups) in access to education, political power, social
acceptability, etc. In this paper, therefore, social inequality is analysed in terms of access to education and the
share of the employed in the entire population.

On the other hand, analysis of social inequality is usually conducted through measures of concentration, but
Coll (2011) warns that an indicator of inequality is reliable if it satisfies the transfer principle, scale
independence, anonymity and population independence. Gini coefficient and Theil index satisfy these four
properties, allowing for the comparison of wealth distribution between different regions and countries. Many
researchers frequently use Gini coefficient in their research, due to easier calculation and the possibility of
graphical representation (Lorenz curve). Is Gini coefficient appropriate for measuring economic inequality or
should it be supplemented by some more accurate indicators? We propose the introduction of standardised Theil
index, which — compared to Gini coefficient — offers the possibility of decomposition to the components that
show variability within and between groups. The values obtained using Theil index are therefore more precise
and they better explain unequal participation of social groups in distribution of economic wealth.
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2. Data collection

The paper considers distribution of certain parts of economic structure of the Roma according to the regions
in two Southeast European countries: Serbia and Croatia. In addition, these two countries have different statuses
in the European Union: Croatia is a full member, while Serbia is a candidate for accession to the European
Union. The Roma are traditionally the most marginalised group on the territory of Europe, thus least
participating in the distribution of economic wealth. The research is based on the analysis of the employed active
Roma who participate in the distribution of economic wealth, and a share of high school and university students
older than 15, as a part of economically inactive population who could potentially count on a share of the
economic wealth. In order to obtain a better insight into the social status of the Roma, the studied parts of
population are compared with the share of the employed and the share students in the entire population. Identical
types of data were collected for the entire population of both Serbia and Croatia with the purpose of making a
comparison of the results for the Roma population. The data from 2011 Census conducted on the territories of
the Republic of Serbia and the Republic of Croatia were used as a basis of the research. The census results were
grouped according to the districts formed by NUTS 3 categories (Nomenclature of Territorial Units for
Statistics). The results for Serbia are thus grouped into 25 groups (districts), while in Croatia there are 21 groups.

3. Results

In our previous research (Sokolovska, Jari¢ 2014) we showed that the Roma are the people with traditionally
low level of education, which is the fact we use to explain the reason for their marginalisation. The results of
Gini coefficient, shown in Figure 1, show that the regional distribution of the Roma who are educated (red line)
is very different. By comparing the countries, we can see that in Serbia this distribution is more uniform than in
Croatia. On the other hand, in Croatia there is much greater uniformity among the municipalities, considering the
number of high school and university students of the total population older than 15 years of age. However, when
the Roma population is compared to the total population (black line), we get a more precise picture of social
inequalities analysed in terms of education. The difference in the regional distribution between the Roma and the
total population is much lower in Serbia than in Croatia.

a) Lorenz curve b) Lorenz curve

0.0 02 04 06 08 10 0.0 02 04 06 08 10

Fig. 1. (a) Share of high school and university students older than 15 in Roma and the entire population in Serbia;

(b) Share of high school and university students older than 15 in Roma and the entire population in Croatia.
Gini coefficient for the employed Roma in Serbia is 0.465, in Croatia has the value of 0.660. Since the

increase of inequality causes the increase of the value of the index, it can be concluded that the participation of
the Roma in distribution of economic wealth is much less in Croatia than in Serbia (Figure 2).
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Fig. 2. (a) The share of the employed Roma and the entire population in Serbia;
(b) The share of the employed Roma and the entire population in Croatia.

As Gini and Theil indices are compatible measures, since they can take values from 0 to 1, it is expected that
the ranks calculated on the basis of their results are the same. However, as Allison (Allison, 1978) explains,
when one Lorenz curve dominates the other (one is above the other), the ranks always give the same ordering. In
the case when the Lorentz curves intersect (Figure 1a and 2a), the ranks do not have to coincide (Table 1).

Comparing the results, we can see that Theil index in all cases, except for the employed Roma is Croatia, had
lower values than Gini coefficient. This difference in values was due to large variability in our data. Since Gini
coefficient is sensitive to changes of inequality around mode/median, and Theil index takes into account the
variability between and within the studied groups, we regard it as more precise and recommend it in research of
social inequality, especially for data that show large variability.

Table 1. Values of Gini and Theil coefficients

Country Population Variable Gini Rank of G Theil Rank of T
Serbia Entire Employed 0.394 2 0.369 45
Students 0.405 4 0.368 3
Roma Employed 0.465 6 0.397 6
Students 0.455 5 0.369 45
Croatia Entire Employed 0.397 3 0.295 2
Students 0.384 1 0.279 1
Roma Employed 0.660 7 0.699 8
Students 0.714 8 0.579 7

4, Conclusions

While Gini coefficient facilitates direct comparison of two populations, regardless of their size, Theil index is
a better tool for the analysis of regional inequality as it suggests the relative importance of spatial dimension of
inequality.

Based on the results of Theil index in Table 1, it can be concluded that on the territory of the Republic of
Croatia there is the greatest regional uniformity among high school and university students and the employed in
the general population, but also the largest regional disparities in terms of the share of Roma high school and
university students, as well as the employed Roma. In the case of Serbia, regional differences are not as
pronounced as in Croatia. The disproportion of Roma participation in the educational process and the employed
population is relatively small compared to the population in general. Regional uniformity is the highest among
high school and university students, while it is the most pronounced among the employed Roma.
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Abstract:

In this study, the effects of weld parameters on tensile-shear strength of welded assemblies in electrical
resistance spot welding of galvanized DP 600 steel sheets were investigated. Taguchi design method has been
employed to examine the effects of four parameters of welding current, electrode pressure, welding time, and
clamping time using the Lo(4°) orthogonal array. Results showed that the most effective parameters on the
tensile shear (T-S) strength were found as welding current and welding time, whereas electrode pressure and
clamping time were less effective factors. Max. 432 MPa strength was obtained through proposed optimum
conditions by Taguchi technique.

Keywords: resistance spot welding, tensile shears strength, Taguchi method

1. Introduction

Electrical Resistance Spot Welding (ERSW) has low cost, high speed and suitability for automation, so it is
extensively used on auto-body assemblies. ERSW process is based on the electrical resistance of the components
to generate heat when a current is passed through them [1]. Galvanized steel sheets have good weld ability and
corrosion resistance. Thus, they are used in automobile bodies [2].

In the Electrical Resistance Spot Welding, the sheet metal parts are held together under pressure between two
electrodes and they are welded as a result of the heat created by electrical resistance in only few seconds (Fig. 1).

Electrode

Sheet metal
parts

\ Pool of molten
metal

Figurel. The Schematic representation of electrical resistance spot welding.

High current intensity (1A - 100 A) and low voltage (1-30 V) is required in order to obtain a local pool of
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molten metal in RSW process. The heat generated (Q) occurs according to the following Eqg. (1) [2].

Q=1%Rt (1)

Where Q= heat generated, Joules (J); 1= current, amperes (A), R= resistance of the sheet metal parts, ohms
(Q); t= time duration of current, seconds (s)
Aslanlar et al. [3] have worked investigated that on the effects of welding time and welding current on the
quality and the tensile strength of welding joints in ERSW of chromate micro-alloyed steel sheets having 1.2 mm
thicknesses. The welding joints were exposed to tensile-peel (T-P) and tensile-shear (T-S) strength tests to
obtain the optimal process parameters. The results showed that the optimum welding current and welding times
were required to obtain the highest the T-P and T-S strength of weld joints.
Aslanlar [2] has researched effects of welding current and welding time on the tensile-peel (T-P) strength and
tensile-shear (T-S) strength of welding joint in ERSW of chromided micro-alloyed steel sheets and galvanized
chromided micro-alloyed steel sheets having different thicknesses. The optimum welding parameters were
suggested by using related diagrams to get appropriate tensile strength of weld joints.
Previous studies have made to establish an optimization of tensile-shear (T-S) strength of RSW for galvanized
steel using Taguchi method. The results showed that the effective parameters on T-S strength were determined as
welding current, electrode pressure, welding time, clamping time and holding time. The results also indicated
that Taguchi approach was effectively used for optimization of welding parameters in RSW process [4 and 5].
In this work, effects of some parameters such as the welding current, electrode pressure, welding time, and
clamping time on tensile-shear strength of welded assemblies by ERSW was investigated. Taguchi’s
experimental design has been used to obtain an optimal experimental prescription in order to determine max T-S
strength of the welded assemblies.

2. Experimental Work

Galvanized DP 600 steel sheet which widely preferred in car fabrication was used in this study. The
spectrometric analysis of them was given in Table 1. The work pieces are prepared as shown in Fig. 2 and
cleaned ultrasonically.

180

(1
30 1\_/1

)

Tablel. Chemical composition of work piece materials
C Si Mn Cr Al Cu Mo balance

0.0544 | 0.158 | 1.840 | 0.0967 | 0.0277 | 0.0212 | 0.155 | 97.647

Figure2. The sizes of T-S test specimens

A current and timer controlled welding machine which has 120 kVA capacity and pneumatic application
mechanism was used in experimental works. The work pieces were welded with changing electrode force,
welding current, holding time and fixing electrode diameter at 12 mm sphere, and cooling water flow rate during
experiments. The welding period applied was shown in Fig. 3.
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Figure3. Period applied for spot welding

The welded work pieces were performed to tensile-shear tests by in a 50kN computerized universal testing
machine in order to determine T-S strength of the welded assemblies. The tensile speed was kept constant at a
crosshead of 10 mm/min at room temperature.

Taguchi’s method has been used for a wide range of industrial applications to optimize performance quality [6].
The welding experiments were designed to apply the Taguchi’s methods to establish the effect of welding
parameters on the T-S strength of the welded assemblies and determine the optimum welding conditions in order
to achieve max tensile-peel strengths. In this study, the welding process parameters include the welding current,
electrode pressure, welding time, and Clamping time. Each parameter has three levels as shown in Table 2.
Table2. Process parameters and their levels

Factors Symbols Level 1 Level 2 Level 3

Welding current, KA A 6 9 13
Electrode pressure, kN B 3 4 5
Welding times, period C 10 15 20
Clamping time, period (1/50 s) D 10 15 20

An Lo(4% orthogonal array table has been employed in the design of the experiments which includes only 9 trials
as seen Table 3. Using the average T-P strength values from the measurements, signal-to-noise (S/N) ratios were
calculated by Eq. (2) and presented in relevant tables. The S/N ratio calculation is based on the “higher is better”
approach as represented by Eq. (2).

c 2
%' :-10I09(%‘Z‘£1/y ] v

Where n is the number of measurements in a trial and y is the value of measurement in a trial.
In order to determine the importance of the factors, analysis of variance statistical method (ANOVA) was
prepared using the signal-to-noise (S/N) ratio values. ANOVA employs Egs. (3)-(7) [6]

SS; Z[ZN:(S/N)V}—TWZ 3

Ka AI 2 T 2

ss, =S 2L |- @
i=1 nA N

Viotal = N-1 (5)
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F — V Factor
Factor V (7)
Error

Where, N is the total number of experiments, SSt is the sum of squares due to total variation, K, is the
number of levels for factor A, SSa represents the sum of squares due to factor A. ny; is the number of samples
for ith level of factor A., A stands for the sum of the total i" level of the factor A,. T is the sum of total (S/N)
ratio of the experiments, Vi IS the degrees of freedom, SSrqor represents the sum of squares of the factor and
Frctor 1S the F ratio of the factor, Vi.qor iS the variance of the factors.

3. Results and Discussion

Table 3 shows the average T-S strength of the welded assembly values measured for each trial. The average T-S
strength values and S/N ratios for each trial are also presented in the last two columns, respectively. T-S strength
values measured were varied between 354.00 MPa and 446.72 MPa as seen Table 3. The highest strength was
obtained from trial 7 and the lowest strength obtained from trials 3. These results are also in good agreement
with previous works reported by Aslanlar et al. [2 and 3] They are reported the welding current and welding time
were significant factors on T-S strength of the welded assemblies in ERSW.

Table3. Lo(4%) orthogonal design array, measured T-S strength of the welded assemblies, and S/N ratios

Exp. :ﬁ?rlgr']?g Electrode Welding _ Clamping time, Tensileshear _
- KA pressure, KN | times, period | period strength. MPa S/N ratio
A B C D

1 6 3 10 20 378.80 51.57
2 6 4 15 15 377.08 51.53
3 6 5 20 10 354.00 50.98
4 9 3 15 10 422.45 52.52
5 9 4 20 20 431.41 52.70
6 9 5 10 15 441.20 52.89
7 13 3 20 15 446.72 53.00
8 13 4 10 10 420.78 52.48
9 13 5 15 20 427.00 52.61

Table 4 shows the analysis of variance table (ANOVA) which was prepared using S/N ratio. According to the
ANOVA table, the high contribution and variance of factors A and C indicate that the welding current and
welding times are significant at least 99% confidence. The electrode pressure (B) is the effective factor at least
90% confidence. Clamping time (D) has less influence factors on T-S strength. Clamping time (D) are pooled
(insignificant factors ignored) In order to demonstrate the effect of the parameters of welding current (A),
welding times (B), and electrode pressure(C).
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Table4. Analysis of variance (ANOVA)

Sum of squares | Degrees of . F(factor
Factors (SS) a freg dom (v) Variance (V) ( )
A ® Welding current 3.59 2 1.80 210.28
B ¥ Electrode pressure 0.06 2 0.03 3.62
C ® Welding times 0.36 2 0.18 20.78
D © Clamping time 0.02 2 0.01 1.00
Total 4.01 6 0.67
Error (e) 0.02 2 0.01

¢ pooling, * At least 99% confidence (10.92), ® At least 95% confidence (5.14), * At least 90% confidence
(3.46).

Table5. Factors response table

Factors
Level A B C D
1 51.36 52.16 52.29 52.31
2 52.70 52.24 52.47 52.22
3 52.70 52.36 51.99 52.23
1.34 0.20 0.48 0.10
Rank 1 3 2 4

Using the values in Table 3, the corresponding S/N response table and S/N response graph were derived as
shown in Table 5 and Fig. 4 respectively. According to the Taguchi method, this study defines the high tensile-
shear strength with a high S/N ratio. Thus, Fig. 4 reveals the optimal combination of experimental parameters
and the corresponding values of each factor. These are A,, B3, C, and D, for obtaining the highest the T-S
strength of welded assembly.

53
52,6

% 52,2 /F o—" A\. "o
Z 5138
7514 J

51

Al A2 A3 B1 B2 B3 D1 D2 D3 c1 C2 C3
Factors and their levels

Figure4. Response graph for the tensile shear strength
According to the principles of the Taguchi method, it is compulsory to perform an experiment for verification in
order to compare the results with the expected conditions. In this study, less influence factors (Clamping time)

on the T-S strength were ignored. In order to obtain the confirmation experiment table the following Eq. (8)—(10)
have been used (Ross 1988).

L = A2+ B2+ C3-2T
trength (8)

IJ'hn/dn - 1+ -7 (9)
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.Where p is estimated average S/N values, F(, is F ratio, V, is error variance, n is number of tests under given
condition.

Table6. Results from the verification experiment

Description Shear strength, MPa
Optimum condition A,B,C;D,
Pooled factors D
Estimated average S/N ratio 52.98
Estimated S/N ratio range 52.68< 1 <53.29
Exp. average S/N ratio 52.71
Estimated average value 4455
Estimated value range 430< p <462
Exp. average value 432

Table7. Results of validation trial

Parameters Tensile-shear strength
A|lB]|C D Strength, MPa S/N ratio
2 3] 2 1 432 52.71

Table 6 show that estimated T-S strength should be between 430 MPa and 462 MPa at the optimum condition
(A;B;C3D,). The determined the optimum conditions have not been included in the original set of trials (see
Table 3). So, an extra validation trial was carried out (see Table 7). According to the results obtained from the
validation trial, the average of T-S strength was 423 which well lay within the calculated strength range. This
validates the confidence of the current work.

5.

Conclusions

This work has presented an investigation on the eff ects of T-S strength of welded assemblies in ERSW.
Taguchi’s method has been employed to examine the effects of five welding parameters namely, electrode
pressure, clamping time, welding current and welding time on T-P strength. The conclusions from this study can
be driven as follows;

1-

2-

According to the Taguchi method, the highest effective parameters on T-S strength of
welded assemblies were determined as welding current and welding time, and
electrode pressure, whereas clamping time was less effective factors.

The results showed that welding current was about ten times more important than the
second effective factor (welding time) to obtain high T-S strength of welded
assemblies.

The highest T-S strength was average 432 MPa with the confirmation test which was
obtained with the optimal combination of the factors as 9 kA welding current, 5 kN
electrode pressure, 15 period welding time, and 10 period clamping time.
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Abstract

Architecture, nature and experimentation are three concepts that have always been closely linked. Since the start of
construction until today we find examples where the three branches converge. This article discusses how to integrate these
concepts to workflow both in teaching and in the design of an architectural project. The methodology to be followed both in
one field and another to get a consistent result is emphasised.

The ultimate objective of the article describes the process of designing a particular project following the methodology
described. This project is the translation of the geometry of soap bubbles to two different coating layers of the facade of a
house. From the initial idea of the bubbles to the final result we must go through five stages of development, implementing
the degree of definition: laboratory, office, workshop, work and control. Finally we obtain a layer of steel which represents
the intersection of bubbles with each other and a second facade where the bubble volume is displayed under a growth pattern
and objectified in concrete.

Once exposed the rigor with which data and the results obtained are handled, we can conclude that both in teaching and
professionally this workflow allows assimilate naturally extracted knowledge of the forms that are being studied. Moreover,
applying these processes extends the range of possibilities start and the results are available.

© 2015
Selection and peer-review under responsibility of the organizers of the 2015 International Conference “All In One
Conference”

Keywords: experimental; nature; design; facade; bubbles

1.Introduction.

The nature "designs its structures" in the most efficient way possible. Optimizes material, adapts the shape
and volume and adapts to external and internal factors that must endure. The fact that a tree has a trunk with the
very next section of a circle is not accidental. This should adequately respond to the wind blowing in all
directions and is precisely circular section that allows uniform answer in all directions. A spider web is a superb
tensile structural mesh, or the system of muscles and tendons in the wing of a bird complements each other for
the most optimal structural behavior.

The reflection of the structural behavior is not only based on the great elements of nature. Cells, although
such small size, have a structure that recently have been identified as tensegrity structures.

If we face so vast and wise structural handbook, why not take advantage?
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2.Experimental approach to design.

Throughout the history of architecture we have seen, first builders and architects then, have applied this
knowledge in their projects. However, it is in the last century, when architects like Antoni Gaudi (Figure 1, a),
BM Fuller and Frei Otto and engineers like Robert Le Ricolais, been translated into architectural language
efficiency and, in many cases, the lightness of the results. "The art of a structure is knowing how and where to
dispose gaps". This phrase from Robert Le Ricolais, accurately define the concept of structure in general and
particularly lightweight structure.

On the other hand, the forms of nature are not random, follow geometrical patterns. The study of these
patterns is also linked to the architectural structural design. Fractal growth patterns or the application of
numerical series results in projects like the Frei Otto Christian Wagner fountain.

One of the ways of working in the field of nature is through practical experience. Refer to Frei Otto, in
(Figure 1, b) we can see his work creating soapy surfaces that help him translate those minimum surfaces to a
large-scale structure.

Figure 1. (a) Model with catenary arches of the Colonia Giiell by Antoni Gaudi; (b) Structures with soapy surfaces, Frei Otto.
From university teaching.

The teaching research activity developed within the framework of the subject Singular Structures Project,
forming part of the curriculum of Architecture (1996) of the Polytechnic University College of the University of
Alicante. On the search aimed at establishing relationships between light structures and nature, the objectives are
based on four levels of work:

o Level 1. Analysis. Data collection.

e Level 2. Experimentation.

o Level 3 Scientific justification.

o Level 4. Application to original projects developed by the student.

In the first level, students get to learn to select only the information they need to use and, consequently, learn
to pose a solid information base for further experimentation with structural models. The student should
experience. In this second level must learn to manage the information that has been able to collect through the
construction of a model of an already designed and built work and that represents a benchmark in the field.
During the construction process raises a number of structural and construction problems that students must solve
in order to successfully complete the work. In the field of lightweight structures this problems coincides largely
with real problems. They should be able to compare the theoretical knowledge learned with constructed reality,
proposing the materials that best suit the operation of their model and therefore necessarily know the mechanical
and physical characteristics of the materials.

The third level focuses on the scientific justification of the models used in the constructive experiments:
geometric justifications, structural growth patterns and numerical calculations necessary for the correct size of
the structure.
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Figure 2. (a) Proposal for tensile structure; (b) Stool scale 1: 1 with curved wood; (c) Three-dimensional model of variable structure; (d)
Structural model of tensioned fabric in movement using Processing.

Finally, on the fourth level conclusions arise. Student design and build a new structural model in which all the
knowledge acquired in previous levels will be applied.

The course takes place in a semester, dedicating 50% of each session to present and justify, in a theoretical
level, the different structural and constructive types of small structures and their relationship with nature. In the
remaining 50% a workshop is developed in which students show, discuss and correct their analysis,
experimentation, justifications and proposals. Pupils show during workshop sessions, the result set with a dual
purpose: to be corrected by the teacher and, above all, transmit the information to the rest, so that a profitable
exchange of information occurs. The student works on a particular topic and yet receives information from all
points raised for analysis and proposal. Different materials are used such as stretch fabrics (Figure 2, a),
bentwood (Figure 2, b) and even programming. In (Figure 2, d) we see a work which combines textile structures
with Arduino boards programmed by Processing so that the model can reproduce the movements that change the
design of their own creation. Students also study the three-dimensional transformable structures (Figure 2, c).

From the architectural project.

In the architectural project, each time a new project is realized references of nature as well as incorporating
some experimentation in either the design or the choice of material are taken. The following selected projects are
examples of how this research and creative methodology is applied. The first example is a small sports center in
Elche. In this project, the starting point was a transparent crystal rock. By day the outward appearance is opaque,
but at night is almost transparent (Figure 3, a). On the other hand the vegetable nature allows us to integrate a
new restaurant in the historic area of the city of Elche like a carpet of moss (Figure 3, b). Also the human being
itself is a fundamental part of the design. This house is originated from a photograph of a human body of
American photographer Edward Weston (Figure 4). Finally, we have this little laundry when acoustic ceiling has
been made with shirts (Figure 3, c).
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Figure 3. (a) Sports Pavilion in Elche; (b) Restaurant with vegetable facade in the historic center of Elche; (c) Laundry with shirt acoustic
ceiling.

Figure 4. House designed from a photograph of Edward Weston
3.0bjetive.

Research and experimentation in architecture produces innovative and reasoned solutions. To better
understand the criteria and methodology to be followed in carrying out a project of this type, we will explain
below the ideation process and followed a specific design project. The project is to create a coating on the facade
of a house, taking the idea of soap bubbles.
4.Methodology.

A workflow that integrates experimentation in the creative process requires checking guidelines to help us get
the desired results efficiently. The methodology for the project that will develop below and any other order
breaks down into five phases:

Laboratory and office.

Experimentation begins around the theme chosen for the design. Empirical model tests are performed. The
information obtained in the tests were collected, and is contrasted to draw conclusions. In this phase the
experimental results are transformed to obtain the architectural model to be developed.

Laboratory and office.

Now, with the definite design, material testing stage begins to get the final result to be installed. It is
necessary to test the viability of the design.
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Work and control.

The construction process starts from the verification made at the workshop and subsequent execution control
to check against design data.

5.Process of desigh and construction.

The single family house has got ground floor and first floor and it is necessary design a different coating for
each one, although taking for both the geometry of soap bubbles.

The facade of the upper floor is conceived as a receptacle enclosing bubbles inside, where you can observe
the contact between them and the walls. The testing phase begins in the laboratory building a rectangular
transparent container in which generate bubbles for study. Methacrylate container is refilled with a mixture of
water, glycerin and soap which is subsequently applied air to create bubbles. Finally, blue ink is injected to make
visible the structure (Figure 5, a). The end result is photographed and then work with the images.

From these photographs the office stage begins with the digitization of the intersection geometry that creates
bubbles between themselves and with the methacrylate (Figure 5, b and c). This structure, decomposed into
puzzle pieces of steel 2x1m, 2 mm thick, is the coating on the facade of the first floor. Each piece is different and
is laser cut, then classified and named properly for final assembly on site (Figure 5, d). The steel is protected
from corrosion with a layer of zinc and other oven-lacquered color RAAL 7016. In Figure 5, (e) we can see an
infographic showing the final result. At night, LED lighting simulate the reflections generated by soap bubbles
and by day, sunlight along with painting also generates the sensation of brightness.

For the design of the facade of the ground floor have been considered the volume of the bubbles. The
objective is to design pieces that look like bubbles concrete and will expand through the facade. The mode in
which the bubbles grow forms a mosaic according to Penrose patterns. Thus, the mosaic is composed of three
hexagonal pieces, two regular and irregular, a rhombus and triangle (Figure 5, f).
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Figure 5. (a) Glycerin and soap bubbles in the methacrylate container; (b) Image digitize from photography; (c) Drawing of final coating
layer; (d) Parts of laser-cut steel; (e) Infographics with night lighting; (f) Ground floor facade; (g) Prototype with wood and elastic fabric; (h)
Modelling in grasshopper.

The pieces were first performed experimentally (prototypes), with wooden boards, elastic fabric attached to
the perimeter of wood and polyurethane foam injected between the two layers (Figure 5, g). The prototypes
obtained are scanned and a 3D model is obtained from which are redrawn and a second more accurate prototype
is obtained. In the office, the second prototype is redesigned with software grasshopper (Figure 5, h) and from
which a resin mold, which allows the realization of concrete parts, is manufactured. To increase the resistance to
bending and compression as well as the elasticity is used as additive 2% graphene, which avoids the use of
reinforcing steel. The concrete bubbles facade is completed with other pieces made of wood and ceramics, which
form triangles and rhombus mosaic.
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6. Conclusion.

From teaching level and from the results we can conclude that the processes of learning by experimentation
with realistic scale models in the field of architectural structural design are more effective than traditional
theoretical approaches. This process suggest the assimilation of knowledge naturally and intuitively, allowing
understanding the structural behavior through understanding real or own models of nature, without losing
scientific rigor required of university education. These learning process lead to suppose an incentive among
students of architecture, characterized by its creativity.

In architectural design also produced a better understanding of the structures or the design on which one are
working. Moreover, applying experimental processes based on the nature to architectural thinking increases the
range of possibilities on which to try and results to be obtained.
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Ozet

“Mekan” ne salt bir soyutlama ve nesne, ne de sadece somut, fiziksel bir seydir. Biitiin boyutlart ve bigimleriyle, hem kavram
hem de gergekliktir[1]. Tasarlanmig ve hali hazirda kullamilmakta olan bir mekan fiziksel anlamda sabit kabul edilir ama
pasif ve yalitilmig degildir; kullanicisi olan insan mekan igerisinde ¢esitli eylemlerde bulunur. Ancak kendisi i¢in tasarlan mig
hareket alan1 degistik¢e kullanicinin mekandan aldig algisal parametreler de degiskenlik gosterir. Tasarimcilar mobilyalar
yardimu ile i¢ mekani tasarlarken, kullanicilarin mekanin islevine gore belirledikleri aktiviteleri s6z konusu alan igerisinde
belirli kriterler ¢ergevesinde dagitirlar. Bu islem siirecinde ve sonrasinda tasarimeilarin mekan igerisindeki dolu hacmi
tasarladig1 diisiiniilse bile aslinda tasarimcilar negatif alan1 yani boslugu baska bir degisle kullanicilarin o mekandaki harek et
alanlarini tasarlarlar. Dolayisi ile mekanin -islevini baglangi¢ noktasi alarak- igerisinde bulunulacak aktiviteler ve hareketlerin
mekan icerisindeki dagilimi, kullanicinin o mekéandan aldig: performans: etkileyen faktorler oldugundan tasarim kararlart
alinirken performans kriterlerinin karsilanmasinda eylemin “ne sekilde” yapildigi konusu mobilyalarin forma kavusturulmasi
ve mekan igerisinde konumlandirilmasi éncesinde goz 6niinde bulundurulmalidir. Yapilan bu ¢aligma ile kullanict mekan
etkilesimi egitim cevreleri 6zelinde ele alinacak, egitim programini odak noktasi tutarak islevleri karsilama performansi
irdelenecektir.
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Abstract
PERFORMANCE BASED APPROACH TO DESIGN A NEW EDUCATION ENVIRONMENT

“You cannot see Architecture, you can only be in it, as in music’
Erno Goldfinger

“Space” neither a purely abstraction and object, nor the only concrete, physical thing. With all sizes and shapes is both
concept and reality[1]. A space that is designed and already being used is considered fixed physically, but it is not passive
and isolated, user found in various of activities in space. However, as you make changes in the field of action which designed
for users, their perceptual parameters also vary. When designers design the interior with the help of furnitures, activities
which are determined by its users based on function of space, furnitures distribute in accordance with certain criteria within
the area in question. In this process and after, even if thought designers design the volume in the filled space, they actually
design negative zone in other words, they design the user movement in that space. Therefore, - accepting function as starting
point - distribution of activities and motion will be made in the space, is one of the factors affecting the performance of user
gets from space. For affordance of performance criteria, it should be considered prior to shaping and positioning in space.
While taking design decisions, the subject of “how” the movement is made. By this study, the interaction with the user-space,
under the title of learning environment will be discussed and by focusing learning program, performance of functions
affordance will be discussed.
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Key Words: User-space interaction, Furniture, Performance, Learning environments.

1.Giris

“Mekan” ne salt bir soyutlama ve nesne, ne de sadece somut, fiziksel bir tanimdir. Biitiin boyutlar1 ve
bicimleriyle, hem kavram hem de gercekliktir[1]. Tasarlanmis ve hali hazirda kullanilmakta olan bir mekan
fiziksel anlamda sabit kabul edilir ama pasif ve yalitilmis degildir; kullanicist olan insan mekan igerisinde gesitli
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eylemlerde bulunur. Ancak kendisi i¢in tasarlanmis hareket alan1 degistik¢e kullanicinin mekandan aldig: algisal
parametreler de degiskenlik gosterir. Mekandaki boyutsal algiyr artirmak, bir bagka deyisle, mekan1 algilanabilir
hale getirmek, mekanin olusmasini saglayan objeler arasindaki boslugu tanimli ve anlamli hale getirmekle ayni
anlama gelmektedir. Boyutsal iliskiler, ancak mekansal deneyimin mekén i¢inde yasatilmast ile algilatilabilir. Bu
anlamda mekan, sadece fiziksel olarak bir alanin smirlandirilmasi degildir, mekanin bir gérsel, sembolik boyutu
da vardir[2].

2.Mekansal iliskiler

Tasarlanan mekan ve mekénsal organizasyonun (boslugun), sinirlar dahilinde yapilmasi planlanan eylem ve
kargilanmasi gereken islevlerin {izerinde etkisi bulunmaktadir. Bunun nedeni mekanmn kullanicisi olarak kabul
edilen “insan”dir. insan bulundugu cevredeki unsurlarla devaml iliski igerisindedir. Neden—sonu¢ babinda
incelendiginde bu mekanin kullanicisini siiregelen iliskinin hangi kisminda etkiledigi, kullanicinin hangi kisimda
mekan organizasyonu yaparak igerisinde eylemlerde bulundugunun kesin bir sekilde belirtilmesi miimkiin
degildir. Bu iliskide etkilesim ¢ogu zaman karsilikli ve i¢ ice ge¢mis olarak karsimiza ¢ikmaktadir. Insanin
kurdugu bu iliskiler biitiinii insan-insan, insan-iiriin ve insan-mekan olarak birbirinden ayr1 bir sekilde
incelenebilmektedir. Bu ii¢ kapsamin birbiriyle kuracagi denge mekan unsurlarmm kullanici ihtiyaglarii
kargilayacak nitelikte organize edilmesi ile ilintilidir. Deneyimlenen mekéanin ve unsurlarinin, onlara 6zellesmis
eylem ve iglevleri karsilama performansi sonucunda yasanilabilir kilinmasi1 miimkiindiir.

Bir diger “insan”, tasarimci ise mekani olustururken aslinda onun kullanici ile olan iligkilerini
tasarlamaktadir. Fiziksel c¢evreyi belirli tasarim kriterleri, yonetmelikler ve standartlar dogrultusunda
sekillendirirken kullanict gereksinimlerinin karsilanmasi ana hedeftir. Dolayisiyla mekan, tasarimei ve kullanici
arasmda devamli bir iletisimi s6z konusudur.

Tasarimci

Kullanici Mekan

Sekil 1. Tasarimci-mekan-kullanici iliskisi

Tasarimcilar mobilyalar yardimi ile i¢ mekani tasarlarken, kullanicilarin mekanin islevine gore belirledikleri
aktiviteleri s6z konusu alan igerisinde belirli kistaslar ¢ercevesinde dagitirlar. Bu islem siirecinde ve sonrasinda
tasarimcilarin mekéan igerisindeki dolu hacmi tasarladigi diisiiniilse bile aslinda tasarimcilar negatif alan1 yani
boslugu baska bir degisle kullanicilarin o mekandaki hareket alanlarini tasarlarlar. Dolayisi ile mekanin -islevini
baslangic noktasi alarak- icerisinde bulunulacak aktiviteler ve hareketlerin mekan igerisindeki dagilimi,
kullanicinin o mekandan aldigi performansi etkileyen faktorler oldugundan tasarim kararlart alinirken
performans kriterlerinin karsilanmasinda eylemin “ne sekilde” yapildigi konusu mobilyalarm forma
kavusturulmasi ve mekan igerisinde konumlandirilmasi éncesinde g6z oniinde bulundurulmalidir.

Mekanin iiretim siirecini agiga ¢ikarmak, teoride yeniden kurmak i¢in, “nesneden (mevcut mekandan) onu
iireten, yaratan eyleme geri gitmek”, “iiretim ve anlamlandirma siirecini yeniden kurmak” gerekir [1].

Insanlar eylemlerini en iyi sekilde gerceklestirebilmek igin eylemlere uygun yapay ¢evre olustururlar.
Mimarlik bu yapay ¢evreyi tasarlamayi ve olusturmayr amagclar, hangi ¢evrede olursa olsun, insan 6zellik ve
gereksinimleri dogrultusunda bazi eylemleri yapar ve bu eylemleri gergeklestirebilmek i¢in sabit ya da hareketli
i¢ donat1 elemanlari, alet ve makineler kullanir[3]. Bu mekan aktorleri kullanicisi olan insan ile fiziksel temas
boyutunda olabilecegi gibi, goz ve diger duyu organlari ile de iliski icerisinde olabilir. Insan kullandig1 donat:
elemanlart ile birlikte bir sistem olarak goz oniine alinirsa, bu sistemin etkin ¢alisabilmesi i¢in insan ile donati
elemanlar1 arasinda bir uyum olmasi gerekir[4].

Bu metinde, mekan olgusunun eylem ve islev iizerindeki etkisinin en yogun yasandigi egitim g¢evreleri
incelenecektir.

3.Mekan ve Egitim Tliskisi

Egitim cevresi, egitim ve dgretim eylemlerinin gerceklestirildigi, 6gretici ve 6grenenin bir araya geldigi bir
mekan olarak tanimlanabilmektedir. Bu mekan egitim programi dogrultusunda o6zellesmis islevlerini
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kargilayabilmek i¢in “egitim materyalleri” {ist baghiginda bir takim iiriin ve mobilyalara ihtiya¢ duymaktadir.
Mobilya ile mekanin kullanict baglamindaki iligkisi egitim verimliligi etkileyen faktorlerdendir. Egitim ortamlari
hakkidaki mevcut literatiirde fiziksel smif ortaminin 6grenci basarisi ve 6gretmen memnuniyeti iizerinde biiyiik
etkiye sahip oldugu goriilmektedir[5]. Kisinin davraniglarini 6nemli 6lglide etkiledigi ve 6grenme eylemi
sirasinda girdikleri birebir iligkiler sonucunda yasadiklari deneyimlerin 6nemli bir yeri oldugu igin fiziki
cevrenin nasil diizenleneceginin egitimsel bir énemi bulunmaktadir[6]. Ogrenme ortanm 6grenmeye ne denli
elverisli olursa hem 6grenci igin rahat bir 6grenme ortami olur, hem de 6gretmen igin bilgilerin nitelikli olarak
aktarilmasi kolaylasir[7].

Fiziksel ortamla ilgili olan her degisken, egitime destek veya engel olabilir. Sadece mekanda var olanlar degil,
bunlarin diizenlenisi, goriintiisii de egitsel agidan insan iizerinde 6nemlidir ve etkileyici olmaktadir[8]. Bir egitim
gevresinde yaraticiligi ve dolayli olarak egitim performansini etkileyen ¢evresel faktorler su sekilde siralanabilir:
Isik
Renk
Dekorasyon
Mobilya
Kaynaklar (egitim ve 6gretim materyalleri)

Hissel degiskenler (1s1-ses-nem vb.)

Mekansal diizenlemeler

Sinif blyikligi [9]

Barrett ve arkadaslar1 ise “Cevre-insan-Performans” iliskileri iicgeninde hazirladiklar1 ¢alismada egitim
programi farki gozetmeksizin, dogallik, kisisellestirme ve uyarilma seviyesi adindaki {i¢ ana baglik altinda
derslik igi 6grenci performansini etkileyen alt1 cevresel faktor tespit etmistir: renk, secim, baglanti, karmasiklik,

esneklik ve 151k [10].
NS
Akademik  Davranissal S
> d Qw\c“

Ogrencinin \ Kokusu
okul sonras o 0@3\\\\},_j i
perfodrmanm Teniz hava 0 ‘
Ogretmen ) . e Kk
'} GUn 1319 Esneklik :
3 » Okul Uygunsuz digek(-)
Okul digl - grencinin u - Y H
cevre » okulda oldugu € © Qovresi Disik mekan yoguniugu Kigisellestirme
| SL!.,re Kigisellestirme Gezinimi
LR Fonksivonel renkler kolay
Kaltar Ozel/genel dengesi
v Karigiklik(-) Az dig mekan(-)
Ogrencinin Uyaf’/ma sevj
baglangig Zengin doku Vesi
performansi Gesitli oyun
imkanlari
Beceri” | Cinsiyet

Sosyoekonomik

Sekil 2. Egitim c¢evresinde dgrenciyi etkileyen faktorler [10]

Egitim olgusu bireyin biitin yasamini kapsayan bir siirectir, ancak mekan bazinda baktigimizda okul
oncesinden iiniversite egitimine kadar degisen asamalarda kendine farkli cevreler bulmaktadir. Ornegin
iniversitelerde egitim programinin ayri ihtiyaglari dogrultusunda egitim gevresi smif, laboratuvar, islik ve stiidyo
olarak farkli amaglara hizmet etmek iizere Ozellesmistir. Her bir egitim kademesinin cesitlenmis egitim
mekanlarmin her ne kadar kendine has ihtiyaglari varsa da bir egitim ortaminin genel perspektiften baktigimizda
ihtiyaglar1 aslinda ortaktir: etkili bir 6grenim ortami saglamak.

Ogrenciler ihtiyaclar1, becerileri ve zayif yonleri dahilinde sorumlu olduklar1 miifredat smirlar1 igerisinde
birer birey olarak davranilmaya ve birebir iliskiye ihtiya¢ duyarlar. Egitim sisteminin zaman i¢inde 6gretmen
odakli olmaktan ¢ikip isbirligi odakli bir hale doniismesiyle ortaya ¢ikan ihtiyaglarin karsilanmasi maksadiyla
egitim mekaninin daha biiyiik, esnek, teknolojiye erisimi kolay, etkilesimi destekleyen, topluluk olma bilinci
astlayan, resmi / gayri resmi egitim yontemlerine uyarlanabilen yerler olmalar1 gerekmistir[11]. Bu ihtiyaclar
Cornell[11] tarafindan fonksiyonel, konfor-giivenlik ve saglik, kullanilabilirlik ve psikolojik g¢ekicilik olarak
siralanmugtir.
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Ayarlanabilirlik
Taginabilirlik
Katlanabilirlik
Istiflenebilirlik
Modiilerlik
Sokiilebilirlik
Ergonomi
Saglamlik
Kaza&yaralanma kontrolii
Hissel parametreler
Arayiiz

Ergonomi

Estetik

Hissel parametreler

Fonksiyonel Ihtiyaglar

Konfor, Giivenlik, Saglik

Kullanilabilirlik

Psikolojik Cekicilik

Tablo 1. Egitim ¢evresi tasarim odaklari(uyarlanmistir)

Sonugta bir egitim ortami ya da ¢evresinin, dgrencilerin kendilerini bulunmakta zorunlu hissettikleri bir yer
olmaktan ¢ikararak bulunmak istedikleri bir yer olarak tasarlanmasi gerekmektedir.

4 Egitim Cevrelerinde Mekan Aktorleri

Mekan, Lefebvre’e gore ii¢ kurucu ya da bigimlendirici ani—algilanan, tasarlanan ve yasanan—araciligiyla,
diyalektik olarak iiretilir. Ne sadece biri ne de digeri ile ne de sadece algilanan ve tasarlanan, somut ve soyut
ikiliginin celigkileriyle. Onlardan ayrilamaz bir iigiincii, bir pratik dolayim vardir: Yasanan, toplumsal pratiklerle
tiretilen mekan[1]. Dolayisiyla Lefebvre’in tespiti gercege uygun kabul edilirse egitim ortaminin tasarlanmasi ve
diizenlenmesinde de bu tespit dikkate alinmalidir.

MEKAN

Algilanan Tasarlanan

Yasanan

Sekil 3. Lefebre’e gore mekan yorumlari

Ogretmen ve dgrencilerin hayatlarinin biiyiik bir kismmi gecirdikleri fiziksel mekan yani sinif, calisma ve
ders yapabilme olanag1 taniyan islevsellige, 6grenme aktivitelerinin hedeflenen duruma gelmesinde Ggrencinin
dikkati ve aitlik hislerini karsilayacak yeterlige ve farkli amaglara hizmet edebilecek esneklige sahip olmalidir.
Tiim bu becerilere sahip olabilmesi mekanin kendisi kadar i¢inde bulundurdugu mobilyalara da baglidir.

Mobilyalar islevine 6zgiin fiziksel ve iliskisel Ozelliklere sahiptir. Bicimi, 6l¢egi, sabit durusundaki
degiskenligi, dengeli olusu ve saglamligi mobilyanin fiziksel ozellik kategorisini olusturur. Mobilyalarin
“iligkisel” karakteristigi, kabul gérmiis kiiltiirel egilimler kapsamindaki génderiler ve algilamalar ya da “davranis
sekansina rehberlik eden komutlar” gibi fonksiyonel ve sembolik 6zellikleri icerir[12]. Mobilya hem ara¢ hem de
gevredir. Diger insan yapimi iriinler gibi, zihindeki amaca gore tasarlanir ve tretilir. Konu egitim ¢evreleri
oldugunda da bu durum gegerlidir[11].

Mobilyalarin farkl birlesimleri farkli mekan algilari yaratir. Aslinda algilanmasi ve yasanmasi istenen mekani
olusturmak igin mobilya ve diger donatilarin tasarlanmasi s6z konusudur. Ornegin, énden arkaya dogru ve
yonleri tamamen tahta ve 6gretmene doniik olarak geleneksel bigimde dizilmis siralardan olugan bir smif diizeni
ogrencilerin birbirileriyle olan etkilesimlerini diisiik seviyede tutarken 6grenme alanina odaklanmayi tesvik eder;
ancak en Onde oturan ile en arkada oturan Ogrencinin 6grenme alanina odaklanma diizeyi degiskenlik
gosterebilmektedir[13].
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Sekil 4. Siralarin dogrusal konumlandirildigr sinif diizeni.

U bigimindeki bir sira diizeni, 6grencilerin 6gretmeni oldugu kadar birbirilerini de gorebilmeleri saglar; ders
yiriitiiclisiiniin miidahaleleri ile bire bir 6grenim arasinda bir denge yaratir[13]. Yay bicimindeki bir diizen de
ayni sekilde 6grencilerin koltuklari etrafinda donmeden ve dolayli olarak odaklart 6grenme alanindan kaymadan
birbirileriyle ve 0Ogretmenle iliski kurabilmektedirler; ancak bu dizen az kisilik siniflarda
uygulanabilmektedir[14]. Bu tip bir oturma diizeninin yapabilmesi icin birbirileriyle agili bir sekilde
birlesebilecek masalar kullanilmalidir.

Ogrenme
Alani

Sekil 5. (a) U, (b) yay bicimli smif diizeni.

Egitim programu igerisinde oyunlar, yarismalar vb. eylemler icin eger fazla grup ¢alismasi yapiliyorsa smif
diizenini bu yo6nde tasarlamak dogru olacaktir. Siralarin ayr1 ayri gruplar halinde konumlandirilmasiyla
ogrencilere iginde bulunduklar1 grup ile digerlerinden bagimsiz bir sekilde igbirligi yapmalar1 asilanabilir. Bu
diizenlemede O6grenciler grup arkadaslariyla devamli olarak yiiz yiize iletisim halinde bulunurlar. Ancak
gerektiginde tahtaya bakmak i¢in baslarini ya da biitiin viicutlarii dondiirmek durumundadirlar[14]. Dolayisiyla
bu tip bir egitim ortaminin tablasi donebilen veya tekerlekli ve masadan bagimsiz bir oturma elemanina ihtiyaci

vardir.

Sekil 6. Grup calismast i¢in sinif diizenleri.

Yukarida drneklendirilen bu sinif diizenlerinin egitim siiresince bir veya doniisiimlii olarak birkagina ihtiyag
duyan programlarin mekani tasarlanirken, igerisinde bulunacak mobilyalarin bu diizenleri karsilayacak
fonksiyonlara sahip olmasi gerekmektedir. Bu ylizdendir ki formun ve diger gorsel dzelliklerin iriiniin islev
karsilama performansindan sonra karar verilmesi gereken kriterler oldugu savunulmaktadir.
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5.Egitim Perspektifinden Mekén Tasarim Siirecinin Biligsel Yapis1

Tasarlama, diistinme tabanli bir siire¢ olup analizlerle desteklenerek yeni bir “sey” olusturma ile ilintili bir
kavramdir. Tasarlamak, yasamdan biriktirilen “var”lar1 birbiriyle iliskilendirerek bir varolmayan olusturma
¢abasi; tasarim, bu ¢aba sonucunda ulasilan ve ulasildig1 andan itibaren varlasacak olan varolmayandir[15].

Tasarlama eylemi bir ihtiyacin giderilmesi igin yeni iriin yaratma siireci oldugu kadar problem giderme
odakli, mevcut {irtinlerin iyilestirilmesini, yeniden diizenlenmesini de kapsar. Tasarlarken biz tatmin edici bir
¢Oziim veya ¢oziimler dizisi elde edene kadar tasarim adimlarmi yineler ve siariz. Bu durum tasarimcilarin
elindeki soruna iligkin 'tatmin edici' tasarimi elde ettiklerine karar vermedikce siirekli tekrarlanan bir
stirectir[16].

Konu mekanin tasarlanmasi oldugunda da siirekli analiz etme siire¢ igerisinde Onemli bir yere sahiptir.
Giiney’in[16] onerdigi mekan tasarimi siirecinde P(performans)-O(operasyon)-F(M)(form/morfoloji) adimlari
yer almaktadir. Performans analizi ile baslayan siireg, bu performansin hangi operasyonu (isleyis bi¢imini)
kargilamas1 gerektigi ve daha sonrasinda da bu operasyonun karsilanmasi i¢in hangi forma ihtiya¢ duyuldugunun
analizi ile sona ermektedir.

Ortaya gikmakta olan yaps

Performans Operasyon Farmm [Morfalaji)

IMam aston makan KA

Sekil 7. Giiney tarafindan 6nerilen (mimari) tasarim mekanizmasi[16].

Tasarimcilar (mimarlar) bir analiz baglami yaninda, en azindan, rasyonel gereksinimler biitiinii varsa daha iyi
tasarim ¢oziimleri olusturabilmektedir[16]. Bu gereksinimler biitiinii ise analiz sonucu elde edilen, programin
bicimsel, fonksiyonel ve mekansal ihtiyac bilgilerini icermelidir. Egitim 6zelinde diisiinecek olursak, mekansal
kalitenin saglanmasi igin gerekli olan kullanici yani 6grencinin boyutsal 6zellikleri, mekan ve donatilarinin
ulasilabilirlik diizeyi, mekan igerisindeki hareket kabiliyetleri, egitim verimliligini saglayacak 1s1k, 1s1 gibi hissel
parametreler, kiiltirel c¢agrisgm konularmin analizi 6nem kazanmaktadir. Fonksiyonel ihtiyaclari,
kullanilabilirligin  dl¢iilmesi, egitimin hangi yaklasimla yapildigi (6gretmen/6grenci merkezli), egitim
materyalleri kullanim diizeyi, yan aktiviteler gibi hususlar incelenmeliyken; programin bigimsel bilgilerine sahip
olmak igin ise kullanicinin yas grubu ve kiiltiirel 6zellikleri perspektifinde estetik normlarmni belirlemek, uygun
olan doku, malzeme ve form bilgisini analiz etmek gerekmektedir. Ornegin okul 6ncesi egitim donemi
kullanicilar i¢in agina olduklar1 karakterlere dogrudan génderme yapan bir mekan tasarimi ¢ocuklarin aidiyet
hissini giiglendirebildigi igin bir gereksinim olarak sayilabilmekteyken ilerleyen donemlerdeki egitim
kurumlarinda bu tarz bir yaklagim dikkat dagitici olarak kabul edilecegi igin bdyle bir gereksinim séz konusu
olmaktan ¢ikacaktir.

Tasarimin gerceklestirilebilmesi igin gereken bilgilere ulasmayr saglayacak analizlerin devamli olarak
yapilmasi sonrasinda dncelik verilen eylem performans analizlerinin yapilmasi sathasina gecilmelidir. Mekansal
iliskiler ve mekansal organizasyonun incelenmesi adina yapilacak eskiz caligmalari ve sonrasinda topolojik
iligkileri iceren kavramsal sema ve diyagramlar[16] iizerinde c¢alisilmalhidir. Eskiz, tasarimcilarin kendi
kimliklerini, begenilerini, amaglarini yansitacak bi¢cimde soyut-somut kavramlari agiklayabilecekleri gorsel
iletisim araci; ¢izerek diistinme yontemi olarak tanimlanmaktadir[17]. Soyut bir hale biiriinen eskiz, yani
mekanin fiziksel 6zelliklerinden ¢ok, karakterine iliskin kavramlar: ifade etmeye basladig1 ve kendisini olusturan
ogelerin miktarmin da azalmasiyla sema ve diyagram haline doniisiir[18]. Ornegin bir egitim ortaminda
Ogretmenin hareket alaninin sema halindeki ifadesi sekil.8’deki gibiyse sekil.9’daki bir siif diizeniyle bu
performans karsilanabilir.
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Sekil. 8 Sekil. 9
6.Sonug

Stillings, bir nesnenin renk veya dokusundan once bi¢imini belirtmenin dogru olacagindan bahsetmekte,
nesnede bi¢imi neredeyse her zaman daha belirleyici bir 6zellik olarak gérmektedir[16]. Egitim materyalleri s6z
konusu oldugunda bigime kavusturma isleminin odaginda kendine yiiklenecek islevleri karsilama becerisi
bulunmalidir. Nesne olarak aldigimiz mobilyalarin bigimi ile birlikte psikolojik ¢ekicilik ile alakali olan renk,
doku vb. dzelliklerinin karar asamasi, konum tayininden, yani karsilamasi gereken ve oncelikli kabul ettigimiz
fonksiyonellik, konfor, giivenlik, saglik ve kullanilabilirlik faktorlerinden sonraki adim olmalidir. Belli bir
egitim programi ihtiyaglarini karsilayacak fonksiyonellikten yoksun olan bir mobilyanin rengi veya dokusu
onemini yitirecektir. Tim bu kriterlerin bir biitiin olarak ele alinip ve egitim programmin da merkezde
tutulmastyla tasarlanacak mobilyalar ve bu mobilya ve de donatilarin organizasyonu basarili bir egitim mekan
tasarlamaya yardimeci olacaktir. Bu nedenledir ki mobilyalar bigimsel olarak mekéan igerisindeki islevleri
karsilayacak sekilde planlanarak konumlandirilmalidir. Bu adim, nesneler tasarlanip son hallerine
kavusturulmasi adimindan daha 6ncelikli olmalidir.
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Abstract

Buildings, especially the houses, that form the settlements and are made by the man power, have been the indication of the
cultural identities of the habitants and for scientific studies, they have been examples that demonstrate how the opportunities
of the environment are used in harmony as needs arise. In this diversification, geographical values are a data; construction
materials and the number of floors differ according to the topography. In this study, changes in the life style and in the living
spaces with regard to technology in Sille houses are examined.
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1.Introduction

Basic behaviors that sustain human beings can be listed as finding food, water and shelter. The presence of water
and means of existence (farming or stock breeding which means providing food) are the main factors while
choosing shelter (Tuncdilek, 1967). The houses that are built upon the requirements are shaped with the
geographical values and cultural concepts of the area they belong to (Rapoport, 2002; Rapoport, 1994) (Aydin,
2008). In Anatolia, settlements which are still authentic were shaped according to the natural habitat and social
environment with regard to the original way of life of the settlers. Buildings, especially the houses, that form the
settlements, have been the indication of the cultural identities of the habitants and for scientific studies, they have
been examples that demonstrate how the opportunities of the environment are used in harmony as needs arise. In
Anatolia, the settlement of Sille, which has harbored various cultures since the middle ages, is examined in this
study due to its authentic texture and various architectural layers. In traditional Sille houses, which are still in
use, changes are seen with regard to needs, changing life conditions and preferences. One of the main reasons of
the change is the technology creating space for itself inside houses. Although the use of technological/technical
equipments is inevitable or necessary, it alters the authentic parts.

2.The Purpose And Method

The purpose of the study is to examine the changes in the lifestyles and places that have occurred with the use of
technological equipment in traditional Sille Houses. In the scope of the study, analyses have been performed on
especially the living areas and kitchen-cellar units that are among the basic places of traditional Sille Houses. In
three samples that were selected, the residents’ being originally from Sille has been taken as the criteria for the
purpose of considering the continuity of the culture. The examinations performed in the area of the houses,
technical drawings, and photographing methods have been used as the means for documentation, and the cultural
elements of the daily life have been described with the help of archive scanning and verbal information methods.

3.The Effect Of The Technology On Traditional Architectural Space

From the very first moment of the birth, human beings have been integrated with the environment and the
society, and have made use of the cultural values of the age in which they were living, natural environment
conditions, and traditional data of their ages while building the houses in which they would live. In this context,
the concept of “Traditional House”, which reflects our past and cultural values, emerges. The effect of the
human and social life is observed in the formation and shaping process of the traditional houses. Also, the
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traditions, regional data and application principles are important factors in this context. The traditional houses
consist of multi-functional parts, which is in accordance with the patriarchal structure of the Turkish families.
The rooms are the most important parts of the traditional houses and are the areas where sitting, sleeping,
storing, cooking and even bathing are performed. One of the most important properties of these houses is not
using the furniture in the internal areas in Western sense. The furniture (sofas, cupboards, alcoves, etc.) are
designed as integrated parts of the houses. These characteristics are related with the traditional lifestyle of the
Turkish family, and since this lifestyle has not changed for many years, the design of the rooms has stayed the
same (Demirarslan, 2006). Until today, changes and transformation have been observed in housing just as it is
the case in every field. With the effect of the technological developments in the 19th Century, and the struggle
for Westernization to keep in pace with these developments, changes have started in the internal areas of the
traditional houses. Akin (1999) states that the most important factor boosting this change is the technology. With
the development of technology, the changing needs and requirements have led to reshaping and changes in the
formation of the houses. The habit of sitting on the ground in the house has been left and some western style
furniture (sofas, armchairs, etc.) has been used in internal areas. This change has led to the transformation of
multi-functional traditional houses into houses with single functions. The living room, sitting room, dining room,
bedroom, bathroom and the kitchen have been separated depending on their functions (Demirarslan, 2006).
Formerly, these areas found place in multi-functional sofas, and the sofas were replaced with halls and corridors
that connected the rooms to each other.
“Since the multi-functional rooms have been replaced with specific areas, the unnecessary or
insufficient areas in the traditional rooms have lost their functionalities. When the mentality of multi-
functional room has disappeared, the cupboards in every room have also disappeared; and the bathing
cubicle has become void with the spread of elementary family type. The changing bath culture has been
reflected in the houses in functional basis. Similarly, the change in the kitchen culture has also been
observed; the kitchen that was in the garden has been brought to the inside of the house” (Atik, 2011).
Eyiice (2005) emphasizes that city water, waste water, electricity, central heating, etc. facilities did not exist in
traditional houses, and therefore they were not influential in the design process of the traditional houses. With
the developments and changes in technological equipment (heating, cooling, communication, etc.), the fridge,
washing machine, television and numerous other house devices changed the quality of the traditional houses.

4.Field Study

Sille, which is situated 8 km NW of Konya city center, is an important settlement due to being a host to both
Muslims and Christians. First settlers were Christians. Immigration of Muslim Turks to Sille began after Konya
and its vicinity was captured by Seljuk Turks. Christians and Muslims lived together during both Seljuk and
Ottoman periods. As a result, life in Sille differed from the life in Konya, and it brought variation to cultural
subjects such as speech, clothing and traditions. Sille was declared an urban protected site in 2001 via rule no
4328. It was aimed by Selcuklu Municipality that Sille can be an added value to sustainable culture tourism with
regard to Culture Valley project in 2001. Today, increasing the popularity of Sille -especially visited by domestic
tourists widely- and turning it into a touristic place, sharing and exhibiting its values are aimed. It is possible to
mention two different textures which are tangible indicators of authentic and historical textures in Sille. The first
is the churches that were carved into the skirts of mountains, which belongs to the early Christian era. The
second is the traditional architecture such as houses, baths, educational buildings churches and mosques which
are created via the population of Sille with regard to their own culture, needs and likes. Sille, which is situated on
a slope area, is shaped organically and has narrow streets. In the organic texture that is shaped according to the
slope of the area, one house's roof is a terrace for the next house.

The Architectural Characteristics of Sille Houses

It is observed that the houses built in the streets on both banks of the Sille Stream are in accordance with the
terrace plan. Generally, stone, adobe brick, and wooden materials are used in the houses. The houses are
generally 2-storey houses and the lower floor is used for service purposes such as stable, hayloft, kitchen, cellar;
and the upper floor is used for living purposes. The houses generally have internal sofas or L-shaped sofas. The
main areas in the houses are the internal sofa, or the L-shaped sofa in the middle part of the rooms in the mutual
area in the house, and the rooms that have cupboards and window boxes in the area where the door wings are
opened and where there are couches. The shakedowns on which the family members sleep at night, and the quilts
are put in the cupboards that are embedded in the walls during daytime. A part of these cupboards are plastered
with lime mortar and used as the bathing cubicle. The rooms are usually surrounded with couches and
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mattresses. The main usage areas in Sille Houses are located in the second floors. There are sitting rooms, guest
rooms and bedrooms in both sides of the wide and long sofa in the middle of the house. The sofa and the rooms
are spacious, quiet, calm, clear and wide. The kitchen culture in Sille has differentiated in a manner that is
specific to the area. The cellar holds an important place for the living. The upper surfaces of the Sille houses are
generally earth-sheltered.

Use of Technology in Traditional Sille Houses

Changes are being experienced in traditional Sille Houses which are still in use today. These changes occur
according to the requirements, changing life conditions, and preferences. One of the most important reasons for
this is the technology finding its place in the areas in the houses. Although the use of technology/technical
equipment is inevitable and compulsory, it brings with it the disappearance of specific uses of the traditional
houses. In the scope of the study, analyses have been performed on especially the living areas and kitchen-cellar
that are among the basic places of traditional Sille Houses. In three samples that were selected, the residents’
being originally from Sille has been taken as the criteria for the purpose of considering the continuity of the
culture. The use of refrigerator, oven and deep-freezer for the kitchen; and the use of television and computer in
living areas are common. It has been observed that the storing needs in the cellars, and the production processes
of the consumer products have been changed with the use of technological house tools. The findings obtained
over three houses are summarized in Table-1.
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Table 1. The Changes observed with the use of technological equipment in kitchen and living areas in the three sample houses in Sille

HOUSE 1: Haciali Aga Street No:42

Indoors

Indoors

Facade Plan
(=)
£
2
4
c
[}
g e
£
[} "

-The kitchen in the first floor has been moved to the upper floor.
-There are fridge, oven, dishwasher and similar technological
equipment in the kitchen.

-Oven is placed in the area which was formerly planned as the
fireplace.

-The kitchen cupboards and the sink have been modified according
to the technological equipment.

-The cellar in the first floor is used as the firing storage.

-The cupboards are still present; however, there are changes in
the functions. The cupboards that are embedded in the walls
are used for the television.

-Floor mattresses are used in the living rooms. In some rooms
of the sample house, only a seating group and in some of them,
floor mattresses and sofas are used.

-There is a computer desk, a computer and a printer in the

HOUSE 2: Hiikiimet Street No:10

Living

sitting room.

Kitchen

-There is a fridge, oven, deep freezer, and similar technological
equipment in the kitchen. The kitchen cupboards, and the sink are
modified according to the current requirements. The old cupboards
are still in the kitchen.

-There is a WC in the second floor that is formed with the needs of
the users.

-Floor mattresses are used in sitting rooms in the traditional
authentic structure; however, in the sample house of this study,
there are floor mattresses and sofa. There are only floor
mattresses in the other room.

- The cupboards are still in the house; however there are
changes in the functionality. The cupboard placed in the house
afterwards is used both as the cupboard and the television unit.

HOUSE 3: Haciali Aga Street No:64

Living

Kitchen

-There is a fridge, an oven, a washing machine and similar
technological equipment in the kitchen.

-The kitchen cupboards and the sink have been modified according
to the current technological requirements. There is a door leading
to the cellar in the kitchen.

-There is a seating group in the entrance.

-The cupboards are still there; however, there are changes in their
functions.

-Floor mattresses are used in sitting rooms in the traditional
authentic structure; however, in the sample house of this study,
there are floor mattresses and sofa. There are only floor
mattresses in the other room.

- There is a television unit in the sitting room.

-The part which was built as the balcony in the entrance of the
house was closed afterwards, and today this area is used as the
sitting area; and there is also a television unit in this area.

5.Evaluation and Conclusion

At the end of the study, it has been determined that technological and socio-cultural factors influence the
“architectural products that are without architecture” as well. The cultural changes were obtained via the
observations and one-to-one dialogues. In the periods when the traditional lifestyle had not disappeared, more
than one family lived in one single house, and the planning was made according to this structure. However,
today this structure has changed and married young family members leave their father’s houses due to changing
comfort and aesthetic concerns, and because the areas becoming insufficient for the changing income sources
etc. Since the activities that were performed together with the neighbors as a part of the culture (local cooking,
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vintage, baking bread, etc.) in the traditional lifestyle do not exist today, it has been observed that the relations
among the neighbors have also disappeared. The outcomes about spatial-equipment changes are compared with
the traditional houses’ interior. While in traditional houses, the kitchen and the cellar are usually located in the
ground floor. There are fireplaces that are immovable and in which wood is used for heating and cooking. There
are no kitchen benches. Shelves and cupboards are embedded and the cellar is used actively. In living rooms,
there are no technological tools. There are cupboards on the walls in which the beds and quilts are put. Floor
mattresses and floor beds are used. In today houses, the kitchen has been replaced with the living areas. The
shape of the fireplace has changed and there are movable fireplaces. There is a kitchen bench and there are
closed cupboards above and below the bench. And also, the dishwasher, washing machine, oven, microwave,
TV, fridge, deep freezer are in the kitchen. The cellar is used as the storage unit. The cupboards that are
embedded have changed their functions and are used for TV unit, etc. Seating groups and bed clothes are placed.
Also, TV, computer, radio and the relevant units are placed in the rooms. Upon the analyses and observations, it
has been determined that the lifestyle has changed in traditional Sille houses with the influence of the
technology, and that this influence has been reflected in the houses. While traditional houses are being designed,
each area was shaped in accordance with the needs; however, today, these areas have become useless because
their functions have been changed and there are transformations. Technological equipment being used in
traditional houses to facilitate everyday life, for production and storing especially in the kitchen, increase the
comfort of the life, increase the occupation of the family members in the rooms, and change the socio-cultural
life and lead to the demolition of the authentic values, and change the quality of the traditional houses. When
evaluated in terms of architecture, it is being considered necessary for the archiving work that detailed studies
are performed on the internal areas of the houses like those in Sille. In case these areas are not used as houses,
there is the possibility of destroying the authentic structure. Our responsibilities as the researchers and the
architects are to transfer the authentic characters to next generations with documents.
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Abstract

The expectation for higher comfort levels and the technology used for it have evolved dramatically through
to the performance of a design work. It is a big challenge for interior architecture to satisfy both the new
technology predicted and expected in new spatial design which also gives pleasure to live in it. The paper stands
on the intellectual design concerns evolved from traditional thinking to modern. The work was framed in three
stages as ‘construction materials of know-how techniques which incorporate spatial generations’, ‘building
materials of construction catalogue having specific used in spatial constitution’, ‘novel materials which are
subjected to design’. This evolution plays in opposite manner of nowadays has been defined as materials of
spaces and spaces for materials. Merely smart materials cannot make a design smarter for living. It is just like a
music work, any technological treatment can make its performance to be shorted in notes. Because it will change
the rhythm of melody and make it entirely different. For not changing the flow of living rhythm in space, interior
architecture needs to find a way to balance and meets at the mid-point. It is the departure of paper and the
models of both were debated on.
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1. Introduction

All materials have characteristic forms and emerge their design. And it is actually what we call the nature of
materiality. Surveying that nature in building construction provokes the intension of the spaces where our daily
lives flow in. On the other hand the modern life came the fore in a very material world challenges the spirit of
space. Ironically, that poses bipolar aspects can be referenced somewhat as “materials of spaces” and “spaces for
materials”. Spatial design concerns intense of symbiotic linking of pragmatic and poetic materiality of built
environment. In this sense, emergence of spaces can be considered to be analogous to a sort of supernatural
meeting “a high performance body” with “a good manner characteristic”. The degree of the success in that
correlation reveals the efficiency of spatial design where the design mind charges.

The smart materials and high production technology of today support all designer to define the physiognomy
of built spaces. On the other hand, the idea behind the spaces have to assign characteristic individuality to the
design, which in turn supports the profile of place. Design mind works to build our individual space of the place
somewhat make us to say “that is my world”. Understanding that manner is also essential for interior architecture
to introduce construction methods and materiality of novel spaces and to reveal the novelty of architecture, for
having awareness innovation ideas process behind them.

The main processing discourse of materiality evolved in triple root-way of architectural thinking from
traditional to modern. The tree stages instruct architects in sequence: to introduce construction materials of
know-how techniques evolved in spatial generations; to organize building products having higher capability for
many different uses in construction of whatever intends and to emerge the spaces of components constitute
novelty with designed materials.

2. The Triple Root-Way From Traditional to Modern

The instruction of triple root-way comprises algorithmic guide following in architectural sense. Each has
characterized mode of construction materiality.
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Fig. 1. The algorithmic table of triple root way

The root-way of flow-chart, shown above in algorithmic table, frames three columns of lay-out. They lead
from more conventional through innovative thinking systematic, mainly framed as traditional and modern. The
middle column defines operative design process at the core which is evolved in three steps. The columns of
materiality and construction are laid at both side touching the core at the middle. By this way, the core comprises
operative methods making our ideas to shape up with the correlation of what we use and how we build.

1.1. Mutation of know-how techniques

The local materials of know-how techniques base on the skill-experience training, regenerate at slow-pace of
evolution, by master-builder of civil-vernacular architecture. The ingenious mind of architectural practice
renovates itself through prevailing mode, where the fallacies of materials are suppress at each construction. The
flow of material to site can be accomplished due to achieved resources getting from the neighborhood’s
transport-distance. The Peripheral material-supplies are domain at the hinterland of the site and they are widely-
known by builders.

The local-building products have considerably well-performance with their competence at high adaptability.
The reflex executions develop according the enormous number of practices, breeds the characteristic
construction model of the place. How it is built depends on how the components have got and produced, mostly
processing held simultaneously with construction.

One of the well-known walling techniques of ingenious is weaving branches and bushes used to reinforce
mud-plaster filled Wall systems. That know-how technique is characteristic of Mediterranean region and South
of Anatolia peninsula which is largely seen at ‘hug’ housing of early settlement of ‘Cukurova’ dwellings.

The geographical location of “Cukurova” (bowl-form-plain) , at the passage of Mediterranean —Easter Anatolia
and Mesopotamian, characterizes a rooted settlement culture’s intersection. The peninsula the crucial participant
of Mediterranean Region with its South and Western Coasts.

The geographical location of “Cukurova” (bowl-form-plain) , at the passage of Mediterranean —Easter Anatolia
and Mesopotamian, characterizes a rooted settlement culture’s intersection. While the North and the North-East
of the plain is rising with the Toros mountain range, the southern of it is scooping through the Mediterranean
Sea. The rivers of Seyhan and Ceyhan flow through in this bowl and reach the Mediterranean. Thus, the
Cukurova, meaning bowl-form- plain in Turkish, is the largest plain of the east-Mediterranean region of Anatolia
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Fig.2. The branch-knitting Wall system of vernacular architecture from Ceyhan (town of Adana city) are largely seen at the districts of East-
Mediterranean Region of Cukurova [Bas,D].

Although, the technique of branch-knitting at traditional Wall systems and plaster which are largely seen at the
vernacular architecture(fig.2), architects do not normally employ a systematic method for the selection materials
for the particular construction but they are guided almost exclusively by accepted practice. And through the ages,
Operative design process gets legality with construction iteration from traditional housing mind and inspires its
mutational examples. One of them is shown below where the know-how techniques of ‘hug” housing was used
to evolved to introduce mutational construction of walling systems breeding after several sketching such as
shown below (fig.3).

Fig.3. Sketches for new wall system are guided by generated construction as mutation of know-how technique [1].

1.2. Emergence of Form Variation

Each spatial components have been primary defined by their own set of uses for construction. Therefore, they
have qualities performance developed to fulfill the requirements of discrete uses in building.

Contemporary designer have been relieved the hybrid material family of composites. Smart material
properties are composed to address sets of diverse uses with the performance requirements for varied forms.

Under the leadership of Achim Menges, The Department of Form Generation and Materialisation of
Hochschule fiir Gestaltung (HfG) Offenbach developed the projects exploiting the versatility of fiber-reinforced
composite materials as surfaces [2]. They investigated form —finding ways of design processes with 3-D textile
glass-fiber composite surfaces.
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Fig. 4. Intensifier 01 and 02 projects having fibre-reinforced composite material systems developed at Hfg Department of Form
Generation and Materialisation [3].

Fig. 5. The Parametric and manufacturing model stages of Lounge Landscape [4].

Fig.6. Lounge Landscape Sitting having folded-form varied by parametric design of emergence [5].

The modelling of parametric design and manufacture program were developed and 3-D textile composite
employed in Lounge Landscape sitting element.

The parametric design studies define strategy to maximize emergence capacity of varied forms. The folded
structural design gives much more possibilities free from the constraints of manufacturing for any spatial
component such as lounge landscape, a sitting element seen above at fig.6.

The main concern of thinking systematic focuses on to explore transformed spatial components which can be
used by several intends for building products. Surface is the primary element of all varied forms and parameter-
based geometries can be used for diversified construction of spaces. The example of Lounge Landscape work is
discussed that exemplify key aspect of the operative design process for correlation tool of form variation. The
building and structure system of surface has to be explored and developed by architects of spatial constitution.
The nature of materials in that mode of construction is also attempted to put forward by architectural assemblies.

1.3. Embodiment of novel tectonics
The novel tectonics of space has emerge of spatial base unit. The spatial base units have not only volumetric

measurements but also define modules of spatial dimensions by coming together units to units due to the
functional requirement of spatial organization.
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The non-linear relationship of base units generated as module is articulated and embodied by transformation
of spatial patterns. That emerge spatial novel tectonics as what is perceived inside and outside of the space at the
same time.

Base unit is built by structural framing elements and units combine at system knots. Whereas the detail
design works to organize pattern, the new materiality for unit may not be needed but design requirement has to
be achieved by transformation, inherently to characterize spatial tectonics of embodiment. As the yield, that
process attributes novelty, in any case.

On Sussex coast of Littlehampton, on England’s South coast, a beach kiosk incorporates café, restaurant and
takeaway kiosk functions by the design of Thomas Heatherwick and Adam Kara Taylor.

The kiosk is made up 36 ribbons-units where they were organized the modules of pattern. The constitution of
pattern designate the exterior shell and spatial volumetric at the wholeness of tectonic. Each ribbon structure

I‘

-

curved to determine needed spaceof function, allowing for the fullest use of the interior space. The folds and
transformed combination designed one by one using Digital Project/ CATIA.

Fig.10. View of the beach kioks on Sussex Coast of Littlehampton-Design of Thomas Heatherwick and Adam Kara Taylor, made

R . e

of 36 mild steel sfrips ;evoke fhe contours of tide-washed sand and have oil-based coating for a rust-like patina [6].

The strips are made up of 8-millimetre (0.3-inch) mild steel, weathered and Owatrol-oiled. The final design
was fabricated off site, but literally a stone’s throw away, by local steelwork firm Littlehampton Welding. Hanif
Kara of Adams Kara Taylor says the biggest challenge ‘was to make connection between what is a very low-tech
material of flat steel plate with the most advanced high-tech design tools available for drawing and forensically
analysing the form to create a complex “whole” with very simple “parts” [7].

Finally, the rhythm of curved-strips and their brown colored patina were intended to evoke the contours of
tide-washed sand. The topology and function survive all in all by the way of embodiment of novel tectonic.

7. CONCLUSION

Designers challenge in immense range of material and they conflict to choose from the menu of materials for
innovative design. The main concerns focus on the notion of innovation for seeing behind the big picture of
reality, where using new and smart much-more does not make the whole novel and smarter. Actually, we live in
the age of advanced material and we have no chance not-to-know to miss developments of materiality, indeed.
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So the paper was attempted to find a rapport between bipolar thinking-way by giving a mid-way instruction for
meeting inspiration.

The triple- root way of algorithmic thinking is suggesting at the paper in correlation of what we use and how
we build. The meeting root defines ‘operative design process’ between ‘materiality’ and ‘construction’ and at
sub-titles they exemplified as ‘Mutation of know-how techniques’- ‘Emergence of Form Variation’-
‘Embodiment of Novel Tectonics’. Three ways can be led by designer for enriching and clear seeing from
conventional limited thinking to innovative open-minded thinking of modern.

On the other-hand the paper is not concluded at all. The last words are said before and discussed at several
times but it is needed to repeat much louder to raise awareness what if we tend to not to design for daily life-
flows:

Design can follow the way to sell or earn more by encouraging the consumption more in a planned obsolesce
value system. The principle based on such a value system does not expect man to appropriate a design belonging
to user for preservation in long period, and on the other side it is being purposed to assign man as consumer
ready to change a design as soon as “the later” comes. In what degree such an approach can worth an acceptable
evaluation for an architectural space? It states a clear contradiction in the meaning of architecture which is
illogical to build a space not accepted to be belonged by its user due to the peculiarities of physical and socio-
cultural environment where it is being lived referring as “the place”. On the other hand, there has been always a
great desire also for architecture to build an art work as a sculptor articulated an amazing power symbolizing the
dominance of architectural creation through the ages. Towards a sustainable architecture since industrial
revolution it is being debating on through the severing considerations in “rethinking of architecture”. Also
sculpturing huge bodies having preference of technology is being seemed as narcissism based on a departure
point which accounts the mission of architecture as “the art of living”. So the goal of the mission is being
compromised on architecture to build as a living organism to be belonged by environment instead of to build as a
diamond like sculptor for preserve in a refused environment. That means an inspiration towards the architecture
as metamorphosis of life itself existing in “the place” contrary to the sculptured bodies in machine-made
perfection.

Through the approaching ages the life is getting more and more permitted by architecture where it is being
almost sacrificed. This aptitude in a scoring system due to the material “the place” not only means possible
reserves for construction but it refers the resource of life where the architecture should be belonged as integrating
the built to the rhythms of existing environment. And also the spaces created as art works should have common
senses participating in both the built and the natural environments referring as a constitutional metabolism
identifying the place. Advocating the stance the architect has being charge of the where we are living and has no
right to create isolated self-referee built sculptures.

The architecture should not be considered merely as the dynamic adaptation of technology in evolved
materials, although in the term of “art of living” its dynamic adaptation to all participants of existing
environment should be also assessed. Meanwhile, using material in design should not only be considered and
evaluated by the ranks of expressions implying how it is achieved to be changed more by the technology. On the
other side it is underpinning that there should be an alternative value system for the materials building up the
architectural metabolism scoring through how much a designer succeed it to integrate with “the life” processing
as “the place”. That brings about such a formal expression construed on materials having signs which are
adapted by the erosion in the life-flow of architecture.

So, it is offered to make a decision for design intension through “the materials having price” to “the
materials having value”.

References

[1] Bas D., 2010. Mimari Diisiincenin Bigimlenisi, Istanbul: ES Yayinlari; 2010, p.223, p.224

Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun 2000;163:51-9.
[2] Menges A., Environmental Intensifiers. AD 2006-07; No2 Vol 78:89-95.

[3] Menges A., Environmental Intensifiers. AD 2006-07; No2 Vol 78:90-91.

[4] Menges A., Environmental Intensifiers. AD 2006-07; No2 Vol 78:95.

[5] Menges A., Environmental Intensifiers. AD 2006-07; No2 Vol 78:93.

[6] Castel H., Editorial, Making Waves at East Beach Café. AD 2006-07; No2 Vol 78:142+.

[7] Castel H., Editorial, Making Waves at East Beach Café. AD 2006-07; No2 Vol 78:143+

131



International Conference on New Trends in Architecture and Interior Designing
Investigation of Refurbishment Made in Residences
in Terms of Sustainability

Nilay COSGUNa2*, Tiilay ESIN TIKANSAK®3, Elif Ozlem AYDIN-

*Gehze Technical University, Faculty of Architecture, Department of Architecture,Gebze 41400, Kocaeli, Turkey

Abstract

The usage period of residences is quite long and during this time, it is necessary to change, for various reasons, the building
materials and components. It has been observed that, especially in residences in Turkey, frequent refurbishments are done.
This causes raw material consumption and construction&demolition (C&D) waste. The methods, which are the basis of
sustainable development and cover subjects such as energy saving, natural resources saving and waste reduction, make up the
agenda of modern architecture as well. The primary environmental target regarding this subject should be the prevention and
reduction of raw material consumption and C&D generation. The aim of this study is to provide suggestions regarding the
prevention/reduction of waste generated due to refurbishments done for various purposes in residences in Turkey. To this
end, a survey of homeowners in Istanbul was conducted to determine the nature and purpose of refurbishment work done in
residences. In order to come up with solutions towards reducing the construction waste generation, it is vital that these
reasons are known. In light of the causes determined, suggestions for solving the problems have been developed.
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1.Introduction

The usage period of residences is quite long and during this time, it is necessary to change, for various
reasons, the building materials and components. The reinforced concrete structures would be designed for the
longest life +50 years. Exterior surfaces change about every 20 years. Wiring, plumbing, and other surfaces tend
to wear out or go obsolete every 7 to 15 years. Interior walls and other elements of the floor plan tend to change
every few years in some buildings [1].

It has been observed that, especially in residences in Turkey, frequent refurbishments are done. This causes
raw material consumption and construction&demolition (C&D) waste. The methods, which are the basis of
sustainable development and cover subjects such as energy saving, natural resources saving and waste reduction,
make up the agenda of modern architecture as well. The primary environmental target regarding this subject
should be the prevention and reduction of raw material consumption and C&D generation. In this study directed
for this purpose, research was conducted on the usage period and the reasons for refurbishments made in
residences in Turkey.

A survey was conducted in Istanbul to serve the purpose of this study. 18% of the population (approximately
14 million) of Turkey resides in Istanbul. In addition, in terms of the number of buildings, Istanbul is the densest
region (869 444 buildings) in Turkey with 70% of the buildings being residential buildings [2]. For these reasons
it is believed that the results obtained from this study will reflect the general condition of Turkey. The surveys
was conducted by interviewing 180 homeowners living in different parts of Istanbul that exhibit a homogenous
socio-economic and socio-cultural make up and live in residences that were designed and built for non-specific
dwellers.

The aim of the survey is to determine information under the following topics:

* The reasons for the refurbishments.

« The refurbishments done during the usage period of residences that leads to the generation of C&D waste and
raw material consumption.

+ The refurbishments focus on which kinds of building materials/components.

The survey is made up of fifteen questions, and the first section contains questions aimed at defining the type
of residence. The second section contains questions regarding the refurbishment works done in the residences,
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specifically the types of materials used, the amount, the reasons of refurbishments and what was done with the
old material.

2.Construction and Demolition Wastes

The applications related to reducing of environmental problems that are progressively increasing these days
make up a part of modern architecture agenda as well. Therefore, building that cause less environmental effects
by generating less waste are defined as “environmentally friendly”.

Waste occurs within the lifecycle of buildings, during the construction, refurbishment, and demolition phases.
The construction and demolition (C&D) wastes become serious environmental problems in many countries. In
the US, C&D waste represents about one-third of the volume of materials in landfills [3, 4]. Stokoe et al. [5]
reported that C&D waste took up about 65% of Hong Kong's landfill space at its peak in 1994-1995. 35% of the
space in Canada's landfills is taken up with C&D wastes and debris. According to Ferguson et al. [6], over 50%
of waste in a typical UK landfill could be construction waste. Craven et al. [7] reported that construction activity
generates 20-30% of all waste deposited in Australian landfills.

One of the important environmental problems in Turkey is the pollution caused by municipal, industrial and
C&D wastes. This problem is felt even more strongly in the Marmara region and Istanbul where the population
and industrialization is denser. After the 1999 Marmara earthquake, a significant (approximately 13 million
tons) amount of debris occurred [8]. As a result of the daily demolition of illegal construction, a continuous
formation of waste occurs, also. Besides these reasons, during the period of usage of residences in Turkey, for
various reasons quite frequent refurbishments are done to the building material and components, thus resulting in
the formation of construction waste. This leads to not only economic and labor losses, but also can have a
negative impact on the environment.

Construction and demolition debris that are dumped into forest, streams, ravines and empty lots causes
erosion, contaminates wells, water tables and surface waters, attracts pests, creates fire hazards and detracts from
the beauty of natural areas. In many countries, the large volumes of construction waste strain landfill capacities
and leads to environmental concerns. It is also much more difficult to dispose of construction waste that may
contain such hazardous matters such as asbestos, heavy metals, persistent organic compounds and volatile
organic compounds (VOCs) than household waste.

3.Results of the survey: Causes of construction waste generation in Turkey

Construction waste generation is dynamic. Therefore, predicting waste levels in advance is not easy. The
literature search did not reveal any previous attempt to do so. During every stage of a building’s life cycle, due to
various reasons, solid waste and pollution is generated. According to the Environmental Protection Agency
(EPA), approximately 92% of all construction and demolition waste is generated via refurbishment and
demolition [9]. In this study, the C&D waste generated during the usage period of residences was examined. The
usage period of residences is quite long and during this time, it is necessary to change, for various reasons, the
building materials and components.

It has been observed that, especially in residences in Turkey, frequent refurbishments are done that result in
construction waste. According to the survey results, 70% of the 180 survey participants have had interior
refurbishment done. 26% of them indicated that they had the refurbishment done before they moved in. The
residential buildings varying from 60-200 m2 are as old as 1-20 years. Most of the refurbishments were done 5-6
years after moving into the residence. Therefore, refurbishments are done within last 15 years time.

Survey participants gave one or more reasons for making refurbishments in their residences. Accordingly,
most of the refurbishments (25%) were made due to deterioration (physical, chemical, biological etc.). This was
followed, in decreasing order, by aesthetic considerations (19%), improving the quality of materials (16%),
difficulty in usage (10%), insufficient dimensions of space (9%), security (8%), improving the quality of labor
(6%), desire to use trendy materials (4%), and health reasons (3%) (Fig. 1).
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Fig.1. The most important reasons for refurbishments in residences
The types and percentages of interior refurbishments done in residences are shown in Fig.2. In the survey, it

was determined that more than one of the items listed in the figure were done during refurbishment in the
residences.
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Fig.2. Refurbishments and their ratios in residential buildings

As a result of the refurbishments conducted in the residences, C&D waste in the form of ceramic, wood,
natural rocks, glass, carpet, metal, plaster, and plastic was generated. The amounts of these building materials
were determined as m? or m and all data were converted into weight (kg). The approximate total amount of waste
building material generated as a result of interior refurbishments done in residences was 55 139 kg, which
amounted to 39 kg of construction waste per year per residence [10]. Approximately 41% by weight of the
refurbished material was ceramics. This was followed, in order, by wood (22,5%), natural rocks (15,5%), glass
(10,5%), carpet (3,2%), metals (3,1%), plaster (2,4%) and plastics (1,9%).

It has been determined that approximately 74% of the total building materials generated after refurbishments
were removed in an unsupervised manner. Approximately 98% of ceramics, 66% of wood, 32% of natural rocks,
65% of the glass, 49% of carpet, 47% of metallic materials and 100% of the plaster and plastic materials were
removed. The remove and reuse weight ratios of the building materials generated from refurbishments are given
in Fig.3. Accordingly, it can be said that the percentage of reuse of building materials generated as a result of
refurbishments is quite low.
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Questionnaire participants replied affirmatively to the question: “Do you want organizations that collect
materials and components generated after the refurbishments?” Great portion of the questionnaire participants
agree that those materials/components could be reused or recycled. %53 of questionnaire participants chose to
give their construction waste free in case there would be organizations that would pick up the construction waste
after refurbishments.

According to the field study, scrap dealers are seen in the suburbs of the city, that trade used building material
for pure profit purposes. These scrap dealers supply used building material from the construction demolish
subcontractors and the modifiers, than they trade them without any furnishing, cleaning or maintenance so as to
keep their cost low. There is no application to facilitate neither the users contacting to these dealers nor the
dealers contacting directly with the users. It is also reported that these dealers mostly sell doors, windows made
of wood and plastic materials. They also sell kitchen and bathroom elements (closet, wash-bowl, kitchen sink,
kitchen counter and cupboard), strips, tiles, plastic pipes, asbestos roofing sheets, wooden lath, and some other
reusable materials.
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Fig.3. The Ratios of Removed Materials after Refurbishment

4.Conclusion

Approximately 2/3 of building material generated by refurbishments has been removed to the landfill. It had
been noticed that relevant ministry had prepared a detailed regulation but could not been able to put in to full
force. Istanbul municipality’s relevant activities are insufficient. Trade of the used building materials by the
scrap dealers is a positive application but is not a running system. Encouraging improvement of methods and
organizations to widespread the reuse and to reduce the C&D wastes becomes important. To achieve this;

» Expectations of the users should be determined clearly and reflected to designs.

« Building designers should refer to recyclable and durable materials.

 Building materials should be detailed so as to facilitate dismantling.

 Building components should be standard and designed modular so as to widespread reuse.

 Relevant regulation should be reviewed concerning the applicability and required corrections should be
amended.

» Municipalities should accelerate their operations regarding the regulation and provide efficient inspections.

« Scrap dealers should be organized under municipalities.

» Regulations should be amended to make the transfer of C&D wastes to reuse building materials outlet.
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Abstract

The objective in store window ligthing design is to increase the noticeability and the attraction by creating an interesting
display. Make a difference and get people to look at the store window voluntarily or involuntarily by standing out among the
other stores in shopping centers and streets where similar stores stand together is the most important objective of store
window design. In the evenings and at nights, the most important job falls to the lighting unit. Then, the most important issue
is the choice of lighting unit. While the lighting unit provides with visual attraction, it must have no disturbing effects such
as ultraviolet nor infrared. And also, many lighting units have the effect of making their surroundings and the products
visually noticeable, conscious preferences must be laid out in awareness of this. In this study, a practice was laid down on
the people who went out for shopping or for a walk during evening hours in streets/roads where store density is high, in two
different shopping centers in the city of Afyonkarahisar. Two questions were asked for the survey, the first question was “
when you look at the street/road from a distance, which store window(s) is/are eye-catching”, the second was “ what is the
contribution percentage of such a situation for you to look at/view that store window while you walk in front of the window
that grabbed your attention (even if you don’t stop). As a answer, while the most of the people find the store windows
lightened with colored lamps more eye-catching, another big group of people stated that the store windows lightened with
units that have different visual effects, for the second question, the most of the people said that they look at the store window
at least out of the corner of their eyes while walking in front of the window by the lighting of which they were impressed. In
conclusion, It has been detected that the store windows lightened with newly-introduced lighting units which have different
visual effects through bright, colorful and luminous lighting units. +90-272-246-3302
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Ozet: Vitrin Aydinlatmalarinda Tercih Edilen Aydinlatma Elemammn Fark Edilebilirlige Katkist

Magaza vitrinlerinin tasariminda amag ilgi c¢ekici bir goriiniim ortaya koyarak, fark edilebilirligi, ¢ekiciligi artirmaktir.
Birbirine benzer magazalarin bir arada oldugu aligveris merkezlerinde ve caddelerde diger magazalar arasindan siyrilarak,
farklilik yaratmak ve insanlarin istemli veya istemsiz vitrine bakmasini saglamak vitrin tasariminin en dnemli amacidir.
Aksam ve gecelerde ise vitrinin amacina ulagmasinda en 6nemli gérev aydinlatma elemanina diigmektedir. Burada en 6nemli
husus dogru aydinlatma elemaninin se¢imidir. Aydinlatma elemant gorsel cekicilik saglarken, ayn1 zamanda ultraviyole ve
kizil6tesi 151 gibi bozucu etkilere sahip olmamasi gerekmektedir. Ve ayrica birgok aydinlatma elemani ¢evresini ve iiriinleri
gorsel olarak farklilagtirma etkisine sahiptir, bununda farkinda olarak bilingli tercihler yapilmalidir. Bu ¢aligmada
Afyonkarahisar sehir merkezinde yer alan iki farkli ¢arst merkezindeki magaza yogunlugunun bulundugu sokak/caddelerde
aksam saatlerinde aligverise veya gezmeye ¢ikmig insanlara uygulama yapilmistir. Anket igin iki soru yoneltilmis ve ilk soru
olarak ‘sokaga/caddeye bakildiginda uzaktan hangi vitrin veya vitrinlerin dikkat ¢ektigi’ ve ikinci soru olarak ‘dikkatinizi
¢ekmis vitrinin Oniinden gegerken (durmasaniz bile) o vitrine bakmaniza/incelemenize katki orami nedir’ sorusu
yoneltilmistir. Cevap olarak biiyiik cogunluk parlak renkli lamba ile aydinlatilmig vitrinleri daha dikkat ¢ekici bulurken, yine
o6nemli bir cogunluk farkli gorsel etkiye sahip elemanlar ile aydinlatilmus vitrinlerin ¢ekici oldugunu, ikinci soruya cevaben
de biiyiik ¢ogunluk aydinlatmasindan etkilendikleri vitrinin 6niinden gegerken en azindan g6z ucuyla vitrine baktiklarini
ifade etmislerdir. Sonug¢ olarak parlak renkli 1gikli aydinlatma elemanlari ile ve farkli gorsel etkiye sahip yeni piyasaya
sunulmus aydinlatma elemanlar ile aydinlatilmig vitrinlerin insanlara daha dikkat ¢ekici gelmekte oldugu tespit edilmistir.

Anahtar Kelimeler: Magaza vitrinleri; Vitrin Aydinlatma; Vitrin Aydinlatma Elemanlart
1. Giris

Yizyillar boyunca karanlik ile miicadele eden insanoglu, atesin yaydigi i1sik ile nihayet aydinliga

kavusmus daha sonra elektrigin kesfi ile insan ve cevre iliskisi, algilama acisindan sinirsiz olarak

nitelendirilebilecek cesitlilige kavusmustur. Glinimizde gelisen teknoloji ile beraber, yapay ve dogal
137



aydinlatma kavramlarina bagli olarak, aydinlatma tasarimi ile 1518in mekanlarda goérsel konfor araci
olarak kullanilmasinin yani sira, kullanici beklentilerinin artmasiyla, i¢c mekan tasarimlarinda biiytk
farkhliklar yaratmaya olanak saglamistir. [1]

Buradan gikisla aydinlatmanin sadece bir gereklilik olmasinin 6tesinde, insanlarin algi diinyasini gorsel
yolla etkileyerek ic mekanlarda farkli duyulanmalara yol agcmasi, bir ic mekan tasarimcisi icin tasarim
siirecinde hassasiyet gosterilmesi gereken bir konu olarak ortaya cikmaktadir. Aydinlatma, mekanin
atmosferini etkiledigi gibi o mekanin islevini destekler sekilde bir takim algi alanlari olusturmaktadir.

(1]

‘Gorsel yonetimde glicli olmak’ perakende satis magazalarinda basarinin temel sartlarindan biridir.
Magazanin i¢ ve dis gorinimiini olusturan tim unsurlar, magaza atmosferi olarak tanimlanmakta ve
bu atmosfer misterilerde satin alma gldlsi uyandirmak amaciyla degerlendirilmektedir. [2]

Misterinin magaza igerisinde satilan mallarla tanismasini saglayan yer olan vitrinler, musteriyi
cezbeden bir 6n goriintiidir. Vitrinler magazanin tarzini, sattigi mallari ve hitap ettigi musteri
kesimini yansitan teshir araglaridir. [3]

Sirel aydinlatmayr “Nesnelere, bunlarin c¢evrelerine, yada bir bolgeye, bir kent bodlgesine,
gorilebilmeleri igin 151k uygulamasi” seklinde tanimlanmistir. [4]

Magaza vitrinleri Grin sunumunun yapildigi ilk noktalardir. Bu anlamda magaza ile ilgili fikirleri net bir
sekilde yansitmali ve ilgi uyandirmalidir. Magaza vitrin tasarimlarinin misterilerde farkli heyecanlar
olusturabilmesi yapilan tasarimin isik ile desteklenmesi sayesinde amacina ulasir (hamide). Elektrikli
1stk kaynaklari ile saglanan yapay aydinlatma glinimuzde etkileyici, sasirtici, heyecan ve merak
uyandirici yonleriyle 6n plandadir. [1]

Giiniimiizde miisteriyi igeri ¢ekebilmek ve iirlin satisini arttirmak i¢in magaza ve vitrin tasarimi konusuna verilen
onem giin gectikce artmaktadir. Ozellikle magaza kimligiyle dogrudan iliskili olan aydinlatma tasarin, magaza
tasarimi icinde en ¢ok dikkat edilmesi gereken noktalardan biridir. Dogru aydinlatma ile magazada yaratilan
efekt sayesinde magaza aligveris mekan1 disinda eglence ve 6zel etkinlikli mekan haline doniistiiriilebilir. Bu
durumda, magaza satiglarinda ve miisteri bagliliginda bir artis gériilmesi olast bir durumdur. [1]

Gelisen teknoloji ile mekanlarda aydinlatma yontemleri, ilgi ¢ekici, merak uyandirici vb. bircok etki
olusturarak tasarima katkida bulunmaktadir. Magazalarin en dikkat ¢eken bélimi olmasi gereken
vitrinlerde de dogru sekilde dizenlenen aydinlatma, vitrin algisini dogrudan etkilemekte ve
miusterinin ilgisini cekerek magazaya girme istegini uyandirmaktadir. Bu nedenle aydinlatma tasarimi
magazanin Urln satislarinda etkili bir faktér olarak gorilmeli ve tasarim sirecinde aydinlatmaya
yeterli dnem verilmelidir. [1]

Tablo 1. Vitrinlerde ve dig cephelerde aydinlatma ile elde edilmis gorsel gekicilik drnekleri

Aydinlatma ile elde edilmis gorsel ¢ekicilik 6rnekleri
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Bradford, bir i¢c mekanin aydinlatma gereksinimini belirlerken, olusturulmak istenen ruh haline
onceden karar verilmesi gerektigini vurgulamaktadir. Bunun igin ise tasarimcinin, 1sigin insan
Uzerindeki asagida siralanan psikolojik etkilerini bilmesi gerekmektedir. [5]
¢ Parlak 1sik, enerji verir. Agir is veya enerjik aktivitelere tesvik etme egilimi vardir. Cok parlak 151k
duygusal lzlintiiye neden olabilir. Hafif isik, gevseklik, dinlenme hissi verir. Gereginden fazla hafif ise
uyku verir.

o Titrek 151k, stirekli dikkati ceker ve insanlari fiziksel olarak ona dogru yonlendirir.

e Aydinlik ve karanligin kuvvetli kontrasti etkili gériinir fakat ¢ok fazlasi yorgunluk verebilir. Bu
kontrast normal diizeyde oldugunda ise ortamda hareket ve dinamizm duygusu yaratir. Ortamdaki
duslik bir kontrast ise monotonluk yaratarak uyku hali ortaya cikarir.

¢ Sicak renkli 1sik nese verir. Sicak renkli 1sikta insanlar psikolojik olarak zamanin ¢abuk gegctigi hissine
kapilir ve birbirleriile iletisim kurmalarini tesvik eder.

e Soguk renkli i1sikta ise tersi bir durum s6z konusu olur. Ayrica soguk renkli 1sik dinlendiricidir. Sicak
renklerin agirlikh kullanildigi mekanlarda sicak renkli 1siklar, soguk renklerin agirlikhi kullanildigi
mekanlarda soguk renkli isiklar, ortamin karakterine gig katar. [5]

Magaza vitrinleri kent icinde veya alisveris mekanlarinda olma durumlarina goére
sekillenebilmektedir. Kapal bir aligveris merkezi igerisindeki magaza sinirli alan kullanimi sebebiyle
belli standartlarin disina gikamaz. Bu sebeple tasarim ve ilgi gekmede en 6nemli 6ge 151k olarak
kendini gostermektedir. [1]

Vitrinlerde sadece Urlinln 6n plana ¢ikarilmasi alicinin dikkatini gekmekte yeterli olamayacagi icin
istenmez. Bu durumda cephede aciklik ve doluluk olusturmak énemlidir. Buradan ¢ikisla tasarimcinin
vitrini Ug¢ sekilde tasarlayabilecegi sonucuna ulasiriz. (Tablo 2)

1. Uriin Sergilemesiz Vitrin: Bu vitrin diizenlemelerine tanitima ihtiyag duymayan, kendini
kanitlamis ve daimi muisterilerine hizmet veren magazalarda rastlanir. Ancak misterilerin gogunlugu
vitrinden etkilenerek magazaya yoneldigi icin cok tercih edilmeyen bir vitrin tiirtidir.

2. Acik Vitrin: Bu vitrin tipinde musterilerin disaridan baktiklarinda ic mekan dizeni ve hareketini
algilamasi amaglanmaktadir. Vitrinin arkasinda herhangi bir duvar yada bollci olmadigi icin mekan
bltlndyle algilanmakta, goz vitrin disindan mekan icine de odaklanmakta ve bu sekilde magaza
icindeki Urin gesitliligi disari yansimaktadir.

3. Kapal Vitrin: Magaza i¢ mekaninda ki goriinlis ve hareketliligin dikkati dagitmamasi igin arkasi
kapali, cam, duvar yada tasinabilir bir bolicu ile gevrili olarak diizenlenen vitrin tipidir. Bu sekilde
dikkat sadece vitrin ve {irlinde yogunlasir. Ancak bu tip vitrin, belirli bir konsept cercevesinde basarili
bir tasarim veya taninmis bir marka olmadigi middetce miusteriyi iceri cekemeyebilir. Kapal
vitrinlerde 6nemli olan diger bir noktada vitrin derinliginin ve yiksekliginin Grlinlerin boyutlarina gére
dogru ayarlanmasidir. [1]

Tablo 2. Vitrin tirleri

1. Uriin Sergilemesiz vitrin (;lk Vitrin o 3. Kapali Vitrin

Maalesef kullanilmakta olan bir¢ok aydinlatma elemani gerek agiga cikardigr yiiksek 1s1 ile ya da yaydigi
ultraviyole veya kizildtesi 1smn ile vitrinlerde sergilenen ftriinlere ve vitrin donati elemanlarina zarar
verebilmektedir. Ayrica birgok aydinlatma elemani gevresini ve firiinleri gorsel olarak farklilastirma etkisine
sahiptir, Bu 6nemli hususlar unutulmamali ve gézardi edilmemelidir ve bu olumsuzluklarin farkinda olarak
bilingli tercihler yapilmalidir.
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2. Arastirma Y 6ntemi

Bu c¢alismada Afyonkarahisar sehir merkezinde yer alan iki farkli ¢arsit merkezindeki magaza yogunlugunun
bulundugu sokak/caddelerde aksam saatlerinde aligverise veya gezmeye ¢ikmis insanlara anket uygulanmastir.
Denek sayisi 25 olarak belirlenmistir. Anket i¢in iki soru yoneltilmis ve ilk soru olarak ‘sokaga/caddeye
bakildiginda uzaktan hangi vitrin veya vitrinlerin dikkat ¢ektigi’ ve ikinci soru olarak ‘dikkatinizi ¢ekmig vitrinin
ontinden gecerken (durmasaniz bile) o vitrine bakmaniza/incelemenize katki orani nedir’ sorusu yoneltilmistir.

3. Arastirma Bulgularn

Incelemeye magaza yogunlugunun bulundugu 10 cadde/sokak ve her cadde/sokaktan en ¢ok dikkat ceken 5
magaza vitrini dahil edilmistir (Tablo 3). Ankete katilan 256 denegin cinsiyet dagilimi incelendiginde %
43’{iniin kadin, % 57’sinin erkek oldugu goriilmektedir. Yaslart incelendiginde % 24’niin 20 yasindan kiigiik, %
28’nin 20-29 yas arasi, % 19’nun 30-39 yas arasi, % 10’nun 40-49 yas arasi, % 13’niin 50-59 yas arasi, % 6’nin
60 yasindan biiylik oldugu belirlenmistir. Her bir cadde/sokaktaki vitrinlerin dikkat ¢gekme oranlari magaza ismi
yaninda verilmistir ve en yiiksek oranli magaza ismi koyu olarak gosterilmistir.

Tablo 3. Incelemeye Dahil magaza vitrinleri ve denekler iizerinde dikkat cekme oranlar

incelemeye dahil magaza vitrinleri
Cadde/Sokak

L.vitrin % 2.vitrin % 3.vitrin % 4.vitrin % 5.vitrin %
Dumlupinar 2. Cad Mavi Jeans 12 || Nike-Lotto 24 | Giilyurtl 20 | Degaje 40 | Chakra 4
Kadinana Cad Avea 16 | Adidas 4 || Samsung 8 | TEB* 56* | LG 16
Birlik Cad Leke Jeans 8 || Giilyurt2* 76* | Vena 8 || Tugbak.yemig| 0 | Evkur 8
Kurtulug Cad Tugba 32 | Siivari 16 | Alvina 8 | Yiiksel 28 | Nefertity 16
Izmir Yolu Rengarenk | 48 | Kelebek 12 | Aldora 8 | De Facto 20 || Burger King | 16
Afium Linens Sok. U.S.Polo 1 Greyder 4 E'Z?Tl]lsh 39 Gs Store 42 Linens 4
Afium Karaca Sok. Karaca 12 | Yards 12 | Koton 12 | Penti 32 || ikiler 36
Afium Flo Sokag1 Flo 40 || Kagan 28 | Koton 24 | Ekol 0 | Giiral pors. 8
Afium Havuzlu Sok. | Togo 8 [Madame Coco| 12 | Samsung* | 64* | D’S Damat 8 | Derimod 12
Afium Kiitahya Yolu | MarkaStok | 52 | Fagonnable 8 | Polo 20 | Mango 12 | LCW 16

*en yiiksek oran

Ankete katilan deneklerin vitrinden etkilenme durumlari cadde/sokak bazinda belirlenip ortalamalar
alimmustir. Dikkatini ¢eken vitrinin onu incelemede etkisi olarak ¢ok etkili diyenlerin oram1 % 33, etkili
diyenlerin oran1 % 37, fikrim yok diyenlerin oranm1 % 14, etkili diyenlerin orani % 16 oldugu goriilmektedir
(Tablo 4).

Tablo 4. Dikkat ¢eken vitrinin onu incelemede etkisi

Dikkat ceken vitrinin onu incelemede etkisi

Cadde/Sokak 'gg;les'f Etkili degil Fikrim yok Etkili Cok Etkili

n % n % n % n %

Dumlupinar 2. Cad 25 3 12 5 20 7 28 10 40
Kadinana Cad 26 4 15 4 15 11 43 7 27
Birlik Cad 25 2 8 2 8 10 40 11 44
Kurtulug Cad 25 5 20 3 12 8 32 9 36
Izmir Yolu 26 3 12 4 15 14 54* 5 19
Afium Linens Sokagi 27 6 22 6 22 7 26 8 30
Afium Karaca Sokag1 26 4 16 5 16 9 36 8 32
Afium Flo Sokag1 25 6 24 1 4 8 32 10 40
Afium Havuzlu Sokak 26 3 12 5 19 7 27 11 42
Afium Kiitahya Yolu 25 4 16 3 12 12 48* 6 24

Ort. 15,7 Ort. 14,3 Ort. 36,6 Ort. 33,4

n: kisi sayisi

Tablo 5. Arastirma bulgularina ait vitrin fotograflar
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Aydinlatmasi ile Afyonda en dikkat ¢ekici vitrin
(Birlik cad)

?

|
- Ml

ol
B

3. Sirada yer alms vitrin (Kadinana Cad) 4. Sirada yer almig vitrin (Afium Kiitahya Yolu)

4. Sonuclar ve Oneriler

Incelemeye dahil edilen 10 adet cadde/sokak ve her cadde/sokakta en ¢ok dikkat ceken 5 adet magaza vitrini
magaza arastirmasinda ankete katilan 256 denegin Cinsiyet dagilimi incelendiginde % 43’{iniin kadin, %
57’sinin erkek oldugu goriilmektedir. Yaslar1 incelendiginde % 24’niin 20 yasindan kiiciik, % 28’nin 20-29 yas
arasi, % 19’nun 30-39 yas arasi, % 10’nun 40-49 yas arasi, % 13’niin 50-59 yas arasi, % 6’nin 60 yasindan
biiyiik oldugu belirlenmistir.

Incelenen 1. cadde Dumlupmar 2. caddede Degaje magazasinimn vitrini %40, 2. cadde Kadmana Caddesinde
TEB vitrini %56, 3. cadde Birlik Caddede Giilyurt2’nin vitrini %76, 4. cadde Kurtulug Caddede Tugba’nmn
vitrini %32, 5. cadde izmir Yolunda Rengarenk’in vitrini %48, 6. sokak Afium Linens Sokakta Gs Store’un
vitrini %42, 7. Sokak Afium Karaca Sokakta Ikiler vitrini %36, 8. sokak Afium Flo Sokaginda Flo vitrini %40,
9. sokak Afium Havuzlu Sokakta Samsung vitrini %64, 10. sokak Afium Kiitahya Yolunda MarkaStok vitrini
%52 ile en ¢ok dikkat vitrinler olmustur. Bunlarin igerisinde en ¢ok oy oranini 1.sirada Giilyurt2 pastanesi,
2.sirada Samsung vitrini, 3.sirada TEB vitrini yer almistir. Aydinlatmasi ile dikkat ¢ekici vitrinlerden Giilyurt2
pastanesi daha ¢ok aydinlatmali grafik elemant ile, 2.siradaki Samsung vitrini yiiksek ve parlak beyaz 151k siddeti
ile, 3.siradaki TEB ise parlak yesil neon 15181 ile dikkat cekmektedir.

Ankete katilan deneklerin etkilendikleri vitrinleri inceleme oran durumlari cadde/sokak bazinda belirlenip
ortalamalar1 alinmistir. Dikkatini ¢eken vitrinin onu incelemede etkisi olarak ¢ok etkili diyenlerin oran1 % 33,
etkili diyenlerin oram % 37, fikrim yok diyenlerin oran1 % 14, etkili diyenlerin orant % 16 oldugu
gorillmektedir. Burada en yiiksek dikkat ¢ekme orani elde etmis vitrinlerin bulundugu cadde/sokaklarda
etkilendikleri vitrini inceleme oranlarinin daha yiiksek oldugu ortaya ¢ikmistir. Sonug¢ olarak insanlarin
aydinlatmasindan etkilendikleri vitrini istemli veya istemsiz olarak inceledikleri sonucu ortaya ¢ikmistir.
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Sonug olarak deneklerin ¢ogunlugu parlak renkli lamba ile aydinlatilmis vitrinleri daha dikkat cekici
bulurken, yine 6nemli bir ¢cogunluk farkli gorsel etkiye sahip elemanlar ile aydinlatilmis vitrinlerin gekici
oldugunu ifade etmislerdir. Anketin iKinci sorusuna cevaben de biiyiik ¢ogunluk aydinlatmasindan etkilendikleri
vitrinin Oniinden gecerken vitrini durarak ya da durmasa da baktiklarini ifade etmislerdir. Sonug olarak parlak
renkli 151kl aydinlatma elemanlart ile ve farkli gorsel etkiye sahip yeni piyasaya sunulmus aydinlatma elemanlari
ile aydinlatilmig vitrinlerin insanlara daha dikkat ¢ekici gelmekte oldugu ve vitrini incelemelerinde etkili oldugu
tespit edilmistir.

Ayrica birgok aydinlatma elemani sagladiklar gorsel ¢ekiciligin yaninda agiga gikardigr yiiksek 1s1 ile ya da
yaydig1 ultraviyole veya kizilétesi 1sin ile vitrinlerde sergilenen iiriinlere ve vitrin donati elemanlarina zarar
verebilmektedir. Ve Ayrica birgok aydinlatma elemani ¢evresini ve iiriinleri gorsel olarak farklilagtirma etkisine
sahiptir, Bu 6nemli hususlar unutulmamal ve gozardi edilmemelidir ve bu olumsuzluklarin farkinda olarak
bilingli tercihler yapilmalidir.
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Abstract

“After billions of years of evolution, nature has learned what works, what is appropriate and what would last”®[1]. Nature’s
evolution has implemented many effective and efficient biological mechanisms. Mimicking these mechanisms can provide
high efficient and effective potentials for developing our life and the spaces we use. Learning from nature has been continued
since the existence of human being. Mankind had used every possibility to imitate nature for better solutions; in the recent
years with the rapid development of technology, the effort spent on this imitation had enrolled a serious progress. These
developments are moving designers beyond mimicking nature simply. Using this process of copying- mimicking, known as
biomimicry, as a design strategy is also increasing the sustainability of the built environment [2]. In this process, designer
should take advices and support form two disciplines, one s biology and other is biomimicry. It is very important to bridge
between biology and architecture in order to be able to use nature’s genius at a maximum level. Deriving this interaction
means that nature’s inventions can be transformed to design capability. Using biomimicry in architecture not only as a source
of form but also as a design strategy will comprise more sustainable designs. This paper studies the nature inspired
architectural designs which lead to green energy and eco-designs using biomimicry as sustainable design strategy.
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1.Introduction

“The conscious emulation of life’s genius is a survival strategy for the human race, a path to a sustainable
future. The more our world functions like the natural world the more likely we are to endure on this home that is
ours, but not ours alone” [3]. The nature itself survives in a random cycle that includes human being as well
where human’s world should function just like nature itself. This is the main reason why designers of built
environment should get inspiration from nature, because nature knows how to build sustainably. This inspiration
follows a way to reach to the source of inspiration, which is called biomimicry. Biomimicry is the new field of
science that has different names such as biomimetic-bionic (biology and technique). Jack Steele who is as a
doctor and scientist had used the name biomimetic in 1960s for the first time [4]. Biomimetic means transferring
ideas and analogs from biology to technology. It transfers analogues and ideas from biology to architecture,
technology and other disciplines; it is both new and old science [5]. On the other hand, biomimicry mimics
nature’s models and imitates them to solve human problems like energy saving by termites, solar cell by a leaf,
hygienic wall and floor covering by a shark. This explains nature as a model. Biomimicry shows us how to judge
our innovations by using an ecological standard. Biomimicry uses nature as measure to get information about
what works, what is correct and what lasts and uses it to learn as mentor [1]. As it is defined in Biomimicry
Resource Handbook, biomimicry is “the conscious emulation of nature’s genius”. It is an interdisciplinary
approach that brings together of two often disconnected worlds: nature and technology, biology and innovation,
life and design.

Following by the definition of biomimicry, it is important to state that using biomimicry as a design strategy
in architecture increases the sustainability of built environment. If architects are going to use ideas from nature,
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biological system must be understood before using it as inspiration source [6]; it is very important to bridge
between biology and architecture in order to be able to use nature’s genius at highest level; deriving this
interaction means that nature’s inventions can be transformed to design capability. Using biomimicry in
architecture not only as a source of form but also as a design strategy will comprise more sustainable designs; for
example, shapes of nature may offer solutions to architects and engineers for better structures, on the other hand,
many different organisms may offer solutions for energy efficiency, anti-reflective surfaces, self-cleaning paints
or water collecting facades.

2.Biomimicry and its influence on design

Since sustainability is accepted as the most important fact in design, then the importance of nature and its
influence on design should be discussed because nature knows how to sustain. Nature cycles everything in an
order; for example fallen leaves are good nourishment for ants, Caesarea Tree produces fruits that helps maintain
diversity and prevent extinction for several kinds of animals where it is located. However, accomplishing such
cycle has not been easy for human since the existence of the humanity. Here biomimicry becomes the connector
of nature and design, helps architects to use this giant laboratory where any kind of experiments are occurring
through the evolution. These experiments that include all the fields of science and engineering are still being
implemented and outcomes are very successful, continually evolving to indicate challenges [7].

Nature is ready to share her endless secrets with mankind about how to achieve sustainability in architecture.
She uses energy more effective and efficient than human being; the materials that she produces are far more
innocent and harmless then ones we had and still continue to have in the industry, moreover they cause
environmental pollution while producing and consuming them. The attraction of biomimicry in architecture
increases the incorporate connection of function and form. But, biomimicry is not copying shapes from nature; it
involves ideas, solutions or inspirations from nature in to architectural challenges. However, an architect needs a
biologist to seek for biological information, because biology has had to solve many different problems or
challenges since the nature itself appears on earth [8]. Therefore, nature will lead human to expand his
capabilities and chances on solving and improving his ability to design sustainable buildings, recyclable
materials and built better and green environments if he continues to learn from nature.

Using biomimicry as a design strategy

Although there are various designs inspired from nature, expanded and practical implementation of
biomimicry as an architectural design strategy is still being studied and evaluated and such studies are more
about building materials rather than buildings and their systems. Biomimicry as a tool for design strategy in
architecture falls in to two categories, one is looking to biology which is targeted on describing needs for human
and the other is biology influencing design which seeks nature to find the function in an organism [9]. Designers
of the built environment should get inspiration from nature not only for innovations in materials and construction
techniques but also in space design and functionality of buildings for sustainable future environments.

Design looking to Biology: The main idea is that architects must identify design problems and human needs,
with a collaborative work, biologists and architects must find proper organism for identified problems (Fig. 1)

[9].

Fig. 1. Shark’s skin inspires scientists to design a (b) hygienic floor-wall covering material

Biology influencing Design: The main idea is identifying the behavior, function and other characteristics of
an organism or ecosystem to transform it in to human’s needs (Fig. 2). In this point, the collaboration between
architects and biologists comes first [9].
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Fig. 2. Lotus leaf inspires designers to create self-cleaning paint

As it can be understood from the definitions of these two categories, biology is essential in gathering
information about the natural world. Understanding the application of biomimicry in to architecture has a
framework that presents three levels of biomimicry; natural form, natural process, and natural ecosystem [1].
First two levels are phases of an organism or ecosystem that could be copied or mimicked while one could look
for significant aspects to copy in ecosystem. Architects and engineers must believe in that there is a strong link
between form, process and ecosystem, which embody a perfect relationship between human, place and nature.
Bio-inspired design may help us to reduce the impact we have on the environment: following and applying levels
of biomimicry lessen the negative impact on environment [1].

Integrating design lenses of biomimicry into architecture

Design Lenses of biomimicry are essential for solutions of sustainable architectural design, such as to help
architects to think of structural efficiency, water, waste system that produces zero waste, thermal indoor
environment, energy saving and low energy consumption, etc. These lenses must be analyzed, learnt and used.
Since sustainability is the main aspect that overcomes human caused environmental challenges, then integrating
these lenses of biomimicry in to architectural design must be followed. One of the most important lenses is the
Life’s Principles which are lessons learnt from nature. Life on earth is interconnected and dependent to every
single organism on earth, and is using the same conditions; life has elaborated some rules and principles that
have sustained over 3.8 million years and are still sustain. Life’s Principles of biomimicry represent these
conditions found in nature in between the spices surviving, which have been using these principles to evolve,
survive and sustain on earth [10].

If we try to understand these conditions conducive to life as Benyus says in her book [11], then we can step
forward to design sustainable environments. By understanding and learning these conditions, we can create
better world that could sustain more efficiently and we can evaluate our designs upon these principles. After
following up all steps listed below (Fig.3), we could let our-selves to be mentored by nature’s genius; absence of
one of the following principles makes the design deficient. [10]
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Fig. 3. Biomimicry Design Lens: Life’s Principles

e Evolve to Survive: Continually incorporate and embody information to ensure enduring
performance.

e Be Resource (Material and Energy) Efficient: Skillfully and conservatively take advantages of
resource and opportunities.

e Adapt to Changing Conditions: Appropriately respond to dynamic contexts.

e Integrate Development with Growth: invest optimally in strategies that promote both development
and growth.

o Be Locally Attuned and Responsive: Fit into and integrate with the surrounding environment.

o Use Life Friendly Chemistry: Use chemistry that supports life processes.”

As long as these principles are followed in architecture, most of designs such as energy efficient, self-cleaning
and water collecting facades, energy saving lighting systems, robust structures, indoor environments, etc. will
become smart and life friendly. Since design lenses of biomimicry are described, there are other lenses called
Biomimicry Thinking and are described as listed below [10-12]:

Challenge to Biology: This is concrete route through Biomimicry Thinking process. It is useful for scenarios
when architects have a concrete problem in hand to seek for a biological solution for the current problem (Fig. 4
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Fig. 4. (a) Biomimicry Design Lens: Challenge to Biology; (b) Biomimicry Design Lens: Biology to Design

Biology to Design: This is concrete route through Biomimicry Thinking process. This route is useful when a
designer has the process innovating with an inspiration that comes from biological insight; insight that designer
wants to show as a design. Here Life’s Principles must be included (Fig.4 (b)) [10-12].

These two lenses include same steps derived from Life’s Principles; however in each lens these steps follow
different pathways as shown in Fig. 4 (a) and (b). When using Challenge to Biology, a designer should start from
defining the context while in Biology to Design starts from discovering the natural models. Architects, depending
on the challenge they have to struggle with, can start from defining the context first then try to discover the
natural model; because since architects are not biologist and know the challenge better than others, they have to
collaborate with biologist to discover and use nature’s genius much more efficiently rather than not using basic
but inefficient longstanding solutions.

On the other hand, it is very essential to remember that these lenses and principles should not be used only in
architecture but also should be thought to architectural students during their architectural educations. Instead of
thinking biomimicry as a hypothetical framework for architecture discipline, biomimicry should be integrated in
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to architectural disciplines in order to be able to cultivate more responsible and environment friendly architects.
Not only integrating biomimicry in to architecture but also in to architectural education should be the
fundamental for sustainable future environments. The application of biomimicry and its principles into designing
process will move architects in to a new era of sustainable implementations and approaches [13].

3.Nature Inspired Architectural Designs:

Architecture is both art and science of creating structure that considers aesthetics, ergonomics. It includes
designs in any scale on any level that includes urban to regional planning to small building projects. It defines
spaces that allow relations between other disciplines. Moreover, the definition of architecture in an online
dictionary is “the complex or carefully designed structure of something” which characterizes the “nature” of
architecture [14]. Aristotle used word “imitation” with several meanings to express the process of completing
nature’s purposes or imitating nature’s methods. According to Aristotle art imitates nature and catches hints from
nature, since architecture is an art then it should imitate nature’s methods [15]. One can understand from these
discourses that nature has always been imitated since the existence of mankind. However, with the lack of
technology and late arrival of the industrial revolution, biomimicry or in other words mimicking nature could not
evolved properly. It only has started to be a field of science since 1963 [4]. There are very good examples of
biomimetic designs which were developed by using of biomimicry as a design strategy. These examples are
separated in to two groups, buildings and materials.

Buildings:
e East Gate Building by Mike Pearce, Harare Zimbabwe. Completion date 1996.

ot

Fig. 5 (a) Compass Termite Mound; (b) East Gate Centre by Mike Pearce.

Mounds that are building by termites (Amitermes meridionalis) are the tallest animal structures ever known.
These mounds have different types and shapes. This classification depends on the regions they are located; for
instance cathedral-like spires (Fig.5 (a)) are mostly seen in hot, dry regions and lower domed mounds are seen
in the cooler forests. Furthermore, these mound shapes differ from each other depending on the elaborate
systems for thermal control for laying eggs in optimum conditions and gaining perfect indoor temperature for
fungus. The compass mound has a flat almond shaped plan where large surfaces of mound aligned north south.
The reason of this location is that large surfaces receive morning sun after cold night and during the middle of
the day short surfaces are faced to midnight sun. There are ventilation tubes inside these mounds that let indoor
to be ventilated; these tubes can be controlled by termites during emergency; this means that if indoor
temperature rises, than termites open these tubes to let the air rise by stack effect (Fig. 5 (b), Fig. 6. (2) and (b))
[16].
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Fig. 6. (a) A longitudinal section of a mound; (b) Inside of a mound.

At ground level, the air flows in through tunnels to moderate the steady air at the bottom of mound. This cycle
is done every necessary moment in the mound; at the bottom of the mound which is the royal chamber for laying
eggs, temperature must be 31 °C no matter what the temperature is at outside. Mike Pearce who is the designer
of East Gate Center has got inspiration from this giant animal structure. This sustainable smart building operates
exactly the same with termite mound; it procures steady conditions all year long without any artificial
mechanical heating and cooling system. This allows building to use only %10 of the energy [16]. There are
shading devices on facades, which allow minimum solar gain (Fig. 7).

Fig. 7. Shading devices on facade.

Temperature always changes in Harare, especially during the day and night and this cools the air pulled down
by fans in to plenum between first and second floors. Following by this flow, air reaches to large gaps located
between floors where large concrete surfaces are designed to transfer the heat. Warmer air at bottom level is
funneled in to 48 masonry chimneys. In normal days, there is a wind at the top of the chimney, which has higher
velocity than the velocity at ground floor and this draws the air upwards in order to ensure that there is always
enough ventilation. Although the temperature outside varies between 5°C and 33°C, the inner temperature is
always in between 21-25 °C [16].

e The Eden Project Biomes by Nicholas Grimshaw, Cornwall U.K. Completion date 2001.

o ool

Fig. 8. The Eden Project layout.
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The Eden Project, which is known as the biggest greenhouse, is located at Cornwall, United Kingdom (Fig.
10) [14]. 1t was designed by Nicholas Grimshaw. The first step taken by architects of Grimshaw was to find out
how to solve the site for the building to locate because the site was a china-clay pit, very deep and unstable.
Although site had so many challenges, had very good benefits too, such as a benefit of creating a microclimate
and many layers of slopes facing south. In order to maximize solar gain, building was located on this south
facing slopes. During working on the appearance of the Biomes, one of the architects from Grimshaw’s team has
got inspiration from soap bubbles (Fig.9 (a)-(b)) which led team to establish the final appearance of the
greenhouse [16].

Fig. 9. (a) Soap Bubbles; (b) Proposal showing geodesic domes

The idea was awesome but had a big challenge; how to solve the structural system of these giant bubbles. After
a long and wide research of many different examples from nature, such as carbon molecules and single celled
animals, the solution for this challenge was to use geodesic arrangements of pentagons and hexagons. The
inventor of this system that was inspired by carbon molecules, is architect/engineer Buckminster Fuller [14]. In
order to be able to cover such big hexagons, a special glass material was used which is called ‘ethylene
tetraflouroethylene (ETFE)’ fluorine based plastic. This material is very light and can be formed in to an ultra
lightweight cladding element; welding to edges then inflating for stiffness. Since this is a greenhouse and needs
maximum sunlight then by using such systems with less steel and more transparent surfaces, it is possible to
receive more sunlight and lowered heat. Humid Tropics Biome has another benefit, which is the weight of the
structure; lighter than the air inside the greenhouse (Fig. 10). The Eden Project Biomes kept its form concerning
the levels of the site aiming minimum excavation, which respects to the site and has special connection between
humans and nature [16].

Fig. 10. Inside the Humid Tropics Biome.

Materials:
e Shark Skin, Sharklet Technologies. USA.
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Figure 11. (a) Galapagos Shark; (b) Shark skin enlarged 20 p; (c). Sharklet Product.

Sharks are known as one of the most dangerous creatures in the world. However, this amazing creature never
gets sick because of its skin that never welcomes bacteria due to dermal denticles perfectly located on its skin
with angle of 50° to 70° (Fig. 11 (a), (b))[17]. These dermal denticles seen in Fig. 11 (b) complete each other in
order to shape streamlines along the whole body. One of the reasons of these dermal denticles is mainly to let the
shark move faster and quieter -this means reduce of drag- to be able to catch it’s pray [17]. This idea was taken
from Galapagos shark (Fig. 11 (a)). Other reason is to protect body against sickness, which lets shark to survive
longer. This has inspired some scientists that have developed Sharklet, which is the first technology that prevents
bacteria to survive (Fig. 11. (c)). Grooves have been copied in nano scale and produced most hygienic material
which is useful for hospitals and other places where hygiene is needed (Fig. 11. (c)). This pattern is put in to an
adhesive-back film and manufactured the pattern into medical devices and it is simple and cost-effective solution
for bacterial control [14].

e Lotus Effect. Lotusan Self Cleaning Paint.

When lotus effect is considered that means the self-cleaning effect, which is found on lotus leaf, this effect
can be found on surfaces of insects’ bodies and wings as well. These super water repellent surfaces lead
designers/scientists to design new materials that are self-cleaning such as Lotusan self-clean paint for buildings.
This kind of nature inspired materials can keep moisture away from building surfaces which help building to
breathe and look clean. Lotus leaf is known as one of the most waterproof materials in nature. The surface of the
lotus leaf is covered with fine wax excretions that make the surface hydrophobic which means unable to absorb
water (Fig. 12 (a) and (b)) [14]. This surface also minimizes the binding effect of dirt particles, which can easily
be taken off with water, the main aim of this surface on lotus leaf is to protect plant against infection and better
efficiency for photosynthesis [14].

Fig. 13. (a) Lotus leaf; (b) Close look at surface of Lotus leaf

Lotusan is a biomimetic innovation inspired by nature; University of Bonn has carried out a research with
few companies and developed the paint called Lotusan that include nanoparticles like hydrophobic silica and
scattered on a sticky film. (Fig. 13 (a) and (b)) [18]. This discovery can be accepted as one of the most effective
success in biomimetic research field. Most important fact is that this invention has been made by biology-
material-science-industry collaborations [18].
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Fig. 14. (a). Lotusan painted wall; (b) A hydrophobic surface.

Conclusion

The importance of biomimicry is a prevalent knowledge that must be learnt and used in every field of science
including architecture. Since the existence of human civilization, man tried to get some ideas from nature; this
was mainly based on structural and formal ideas. But, nowadays, as technology is developing further and
providing more opportunities for researching, designers started to obtain deeper information about nature to get
more sustainable ideas. Defining human needs is the main starting point which architects should follow; design
looking to biology and biology influencing design are main biomimetic approaches that must be included in to
architectural designs. In order to be able to create sustainable buildings for sustainable future environments,
Biomimicry must be adapted in to architectural design, both for formalism and for functionality. Using
Biomimicry in architecture as a design strategy will comprise more sustainable designs. Architecture has got
many challenges to solve sustainability; there are many solutions out there in the nature waiting for architects to
find out with the collaboration of biology and other sciences. Naturally inspired design has allowed designers
and architects to collaborate in the development of architecture, which is sustainable, smart, and energy efficient.
It is essential for architecture to be involved in natural and sustainable designs. Investigating overlaps between
architecture and biology will lead architects to design nature friendly not only buildings but also materials and
environments.

“A building should be designed so as to minimize the use of new sources and, at the end of its life, to form
the resource for other architecture.” Robert & Brenda Vale [2].
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Abstract

Nanomaterials are the primary subject related to the combination of materials science with technology [1]. This study
aims to investigate nanotechnology together with its effects on construction materials as well as the appliaction methods of
technological advancements in space design and the effects in modern day and future. In the peek point reached by
technological evolution, the contributions of nanomaterials to design and the impacts of this technology on architecture shal |
be analyzed.

In this study, the properties of nanotech materials and relevant fields of application in indoors. The stated properties are
self-cleaning (lotus and photocatalysis effects) nanomaterials, air purifying and air quality increasing nanomaterials, resistant
nanomaterials agains evaporation, aromatic nanomaterials with capsules, thermal insulating nanomaterials (vacuumed
insulation pannels), thermal insulating nanomaterials with aerogel effect, temperature regulating pgm nanomaterials,
ultraviolet and sun ray resistant nanomaterials, fire resistant nanomaterials, graffiti resistant nanomaterials, reflection resistant
nanomaterials, antibacterial nanomaterials, hand and fingerprint preventive nanomaterials, anti-scratch and anti-corrosion
nanomaterials [1,2]. In this context, it is aimed by this study to analyze nanotechnology and its effects on construction
materials together with the application methods in interior design. In accordance with the information obtained in conclusion
of this study, the effects of technology on space design are underlined. In addition, the usage of nanomaterials ensure
designers to have technological awareness. The values and innovations provided by nanotechnology for space design shall be
considered as a significant legacy for next generations in respect of interior design by maintaining the relevant venue.
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1. Introduction

Nanotechnology works on nanometer scaled structures and it facilitates our lives by generating useful
products in numerous fields of modern day. The unique opportunities that we currently have by means of
modern technology enable us to maintain more comfortable lives as well as to achieve a broad product range.
Nanotechnology also refers to the nano-structures together with the design, production and application phases of
nano-materials. In this context, the developments in nanotechnology regarding relevant materials shall not be
ignored. The broad product range provided by nanotechnology through its relation with the materials science
present convenience, practicability and time for designers.

1.1. Methodology

As the research method, literature review has been conducted in the first place. The books and online sources
on nanotechnology, space design and nanotech materials have been searched. Furthermore, nanotech materials
and practical instances have also been investigated by following current publications.

2. Nanotechnology

Nanometer refers to one in a billion meter scale (1nm =1/1000000000 m) and it is generally used with meter.
In accordance with this definition, “nanotechnology” is a science dealing with “nano-scaled” particles in sizes of
one in 80.000 within human hair. [3]
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For instance, the head size of an ant is 1.000.000 nanometers, human hair is approximately 100.000
nanometers, biological cell diameter is 1000 nanometers, proteins are 5 to 50 nanometers, viruses are 75 to 100
nanometers, particles within a cell are 100 nanometers, bacterias are 1000 to 10.000 nanometers, white cells are
10.000 nanometers, 10 hydrogen atoms placed adjacently are 1 nanometer and DNA molecules are
approximately 2.5 nanometers. The diameters of atoms are one tenth of a nanometer.[4]

Head of an ant Thickness of human hair DNA molecule

1.000.000 nanometers 100.000 nanometers 2.5 nanometers

Figure 1. Comparison of Different Sizes [5]
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Figure 2. Comparison of Different Sizes [5]

Suggested by Norio Taniguchi in Tokyo University in 1974, nanotechnology refers to the technological
divisions generated rapidly in accordance with higher sensitivity and reduction of modern technologies. In
future, this division shall probably involve nano-scaled construction machines and mechanisms under the

Molecular Nanotechnology (MNT). [6]
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Everything in this world including food, clothes, structures, houses and even our bodies consist of atoms. It is
impossible to see a small thing such as atom with a naked eye. Nanoscience and nanotechnology enable the
capacities of individual atoms and molecules to be viewed and controlled.

2.1. Nanotech Materials and Features

All materials with the maximum size of 100 nanometers are named as ‘“Nanomaterials”. Using and applying
any material included in metallic, polymeric or composite classifications under nanoscales shall also be
performed.

In modern constuction industry, launching nanomaterials is a substantial reflection of nanotechnology
creating evolutionary developments in numerous fields such as medicine, textile industry, energy, food, etc. Self-
cleaning surfaces, the materials increasing air quality, the coatings preventing blurred surfaces, self-repairing
concrete, thermal insulating materials, ultraviolet and infrared resistant films, fire resistant materials, graffiti
resistant materials, anti-reflective glass surfaces, antibacterial materials, hand and finger print preventive
surfaces, anti-scratch and anti-corrosion coatings are significant innovations provided by nanotechnology for
construction industry.

Feature Nano-material (Ceramic) Conventional material (Ceramic)
Antibiotics v X
Breathing v P
Durable [ [

=
<

Easy Cleaning

=
<

Environment Friendly v 5w
Flexible ,,M.'r %
Impact Resistant v W
Portable v W
Scratch-proof ,,M.'r %

UV Resistant

=
<

Water Resistant

=
<

Fire Resistant

=
<

Table 1. Comparison of Nano and Conventional Ceramics

In accordance with the comparison of ceramic materials indicated in Table 1, the advantages of nanomaterials
against conventional materials shall be followed. [7]

The relationship between design and material relies on the designer giving a meaning to the shaped material.
Any material at the hands of a master architecture shall have a unique appearance by highlighting various
characteristics.

In modern day, new materials created by technological advancements provide great opportunities to the
designers. By contributions of nanotechnology to materials science, architectural designs are now applied in a
more durable, economic, technologic and environment friendly manner.

In creating a venue, the designer is required to use and locate the relevant features of material in a reasonable
manner. The stated features integrated by changing the material’s genetics are self-cleaning (lotus and photo
catalysis effects) nanomaterials, air purifying and air quality increasing nanomaterials, resistant nanomaterials
against evaporation, aromatic nanomaterials with capsules, thermal insulating nanomaterials (vacuumed
insulation panels), thermal insulating nanomaterials with aerogel effect, temperature regulating pgm
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nanomaterials, ultraviolet and sun ray resistant nanomaterials, fire resistant nanomaterials, graffiti resistant
nanomaterials, reflection resistant nanomaterials, antibacterial nanomaterials, hand and fingerprint preventive
nanomaterials, anti-scratch and anti-corrosion nanomaterials. From the features of nanotech materials, the self-
cleaning (lotus and photo catalysis effects) nanomaterials together with the easy cleaning nanomaterials are
explained with instances in further sections.

2.1.1. Self-Cleaning (Lotus Effect) Nanomaterials

Lotus Effect refers to the lotus plant pushing dust particles towards certain points by moving leafs as well as
removing water droplets received due to the rain on the parts including dust particles.

Ara Pacis Museum, Rome, Italy

Ara Pacis Archeological Museum is one of the significant buildings where self-cleaning paint with lotus
effect is applied (Figure 3). The architectural project belongs to Richard Meier & Partners. The museum in Rome
has been located near Tiberius River, a link between the city’s traditional and modern buildings. In this building
complex consisting of three sections, an entrance including an urban square in front side exists together with the
main building covering the exhibition areas, conference halls, restaurants, temporary exhibition areas, a library
and offices. In this white covered building located in a region with dense pollution, the color is protected by
means of transparent nanomaterials with self-cleaning feature. [7]

Ara Pacis Museum, Rome, Italy

Richard Meier & Partners, NYC,

Company USA
Product Lotus, self-cleaning (Lotus-Effect)
Manufacturer | STO
Opening 2006

Figure 3. Ara Pacis Archeological Museum [8]
2.1.2. Self-Cleaning (Photo Catalysis Effect) Nanomaterials

Similar to chlorophyll in photosynthesis, photo catalysis causes several reactions by being activated
continuously under light. By these reactions, the material gains a self-cleaning feature.

Muhammed Ali Center MAC, Louisville, Kentucky, USA

Constructed as an international cultural center by means of bringing the boxing legend Mohammad Ali’s
dream to reality, MAC supports individual skills with a respectful approach. MAC, more than just a museum,
provides spaces for various seminars, movies, symposiums and exhibitions. This center attracts attention by its
shocking central side. Ceramic tiles are placed by creating a special texture with 30x60 grills and different color
varnishes.
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Figure 4. MAC, Louisville, Kentucky, USA [9]
2.1.3. Easy Cleaning Nanomaterials
The surfaces with easy cleaning feature, which is also confused with self-cleaning, have water repellent
quality. The surfaces of stated materials have plain nature (rather than a rough structure) and prevent from water
droplets by its lower gravitation force [5]. Such surfaces have hydrophobic (water repellent) and oleaophobic (oil
repellent) features.

Easy cleaning surfaces are preferred mostly in healthcare buildins and shower cabins. These materials are
cleaned well in a short while while they are not as effective as self-cleaning surfaces.

Kaldewei Kompetence Merkezi, KKC, Ahlen, Almanya

Kaldewei Competence Center located in Germany is a host for Kaldewei products as well as courses,
meetings, individual or group visits, events and various tests on many products. White, blue and brown steel bars
with easy cleaning feature form the front side.

Kaldewei Competence Center, KKC, Ahlen,
Germany

Architecture Bolles+Wilson, Miinster, Germany

Kaldewei: self-cleaning steel "Perl-
Effect”

Product

Manufacturer | Kaldewei

Opening 2005
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Figure 5. Kaldewei Competence Center, KKC, Ahlen, Germany [10]

Apparently, as humans, we are close to have financial welfare and advanced physical health. Numerous
technologies developed by scientists through imitating nature as in nanotechnology already exist in nature since
the first day. As these new technologies involve in our lives, the occurrence of new issues and questions is
beyond any doubt. In future, nanotechnology may also influence and change architecture, lifestyles or
individuals. In modern day subjected to space design concept, the surprises to be encountered by interaction
between nanotechnology and space design shall be seen only through experiences. Regardless of our influences
on any technological field, the power of inspiration and design shall cast a light on our paths.

3. Conclusion

Nanotechnology is a science branch effecting almost all industries and enabling technological advancements
within relevant industries. For this reason, it is named as a “general purpose” technology since nanotechnology
has a significant place in almost all industries and communities. Better shaped, more durable, cleaner, safer and
more intelligent products are used in medicine, transportation, agriculture and industry. The intentions to create
more durable, high quality, cheaper, lighter and smaller devices are the trends observed in many fields of
business. This trend is also called as miniaturization and it forms the basis for many studies on engineering. In
addition to less space required by the relevant parts, miniaturization has more important advantages. It becomes
apparent in production with less energy, cheaper and easy transportation, better functionality and easiness in
application.

The materials manufactured with advanced nano-systems give various technological opportunities for
construction systems. The creation of materials from atomic and molecular sizes shall provide substance with
better durability and weight in comparison to the materials created in conventional methods. These materials
shall present evolutionary innovations for numerous modern industrial processes due to lower failure levels and
unique durability features.

The venues satisfying users in respect of functionality and design together with the long durability and
maintenance for over years with less intervention are most important factors. Therefore, the materials
manufactured by nanotechnology shall be transferred to future generations easily. The values and innovations
provided by nanotechnology for space design shall be considered as the significant legacy of designers for next
generations.

For the venues designed by nano-power and tranferred through generations...
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Abstract

In order for educational systems to be planned according to sustainable design principles, economic,
social and ecological sustainability must be integrated into the design process in a balanced manner.
Educational structures need to offer users healthy, safe and comfortable spaces to be socially
sustainable. Structure should coalesce into the community through design and reflect social values. It
should also be sustainability education tool for students and the society
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1.Sustainable Educational Structures

Students use educational structures starting from preschool well into higher education. Structural qualities of
schools directly influence students’ opportunity to receive education in a healthy environment. Sustainably
designed education structures increase students’ potential to learn and help in their healthy development. Also
called green schools, these structures save energy, resources and money and facilitate a healthy learning
environment. Structures that make individual learning easier enhance creativity and support problem-solving
skills prepare students for a sustainable life.

The matter of designing of green educational structures involves thinking globally and locally. Thinking globally
means contributing to resource management and credit out to the needs of future generations. Thinking locally
means taking health, safety and welfare of the community, which includes students, teachers, managers, assistant
staff and visitors, into consideration. [1]

It is only by integrating economic, social and ecological sustainably into the design process as in a balanced
manner as possible can educational structures are designed according to sustainable design principles. [2] This
paper discusses the social sustainability of educational structures.

Economic Sustainability of Educational Structure

Economic sustainability of educational structures requires minimization of lifecycle costs, which consist of
construction, operation and destruction after use. There are precautions to be taken during the design process to
reduce operational costs of structures. First of all, the building should be positioned in a location that makes the
best use of land’s positive attributes and sunlight. During the design process, designing of a building envelope
and window systems that preserve energy gains importance. Renewable active (solar collectors, photovoltaic
systems) and passive energy systems (solar energy, greenhouses, and roof windows) are preferable. Material
should be local, accessible with no need for maintenance and repaid. Water preservation is should be considered
as well.

1.2. Ecological Sustainable of Educational Structure
Contemporary approaches to educational structure design include: environmentally conscious layout plan design,
renewable energy systems and energy-effective technology use, environmentally conscious construction material

and elements, water preservation strategy considerations, and choosing of relatively less polluting transportation
alternatives. [3]
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1.3.Social Sustainable of Educational Structure

In order for educational systems to be planned according to sustainable design principles, economic, social and
ecological sustainability must be integrated into the design process in a balanced manner, thusly improving
educational performance. Moreover, design should support social values, allow integration into the society and
be a sustainability education tool for users and the society.

1.3.1. Improving Educational Performance with Healthy, Safe and Comfortable Education Structure Design

The most important elements that increase educational performance and reduce discontinuance of students are
natural lighting of spaces and high indoor air quality. Moreover, acoustic comfort and furniture and interior
design ensure the security of students gain importance.

It is known that natural lighting initiates vitamin D production process in the skin, concentrate enzyme
expression processes within the metabolism, increase hormone activity and develop central nervous and muscle
systems. [4]

Controlled natural light levels increase learning productivity, the ability to concentrate and class participation.
So, window bays of various shapes and heights have been designed in order to allow the natural light in most
effectively. Excessive sunlight can be controlled with the light shelf method by distributing the light and
preventing glare.

Indoor air quality is important in educational structures because it determines the health and productivity of
students and teachers. Children breathe faster than adults and are more susceptible to negative effects of air
pollutants. Medical problems defined as the sick building syndrome that affect students and teachers in schools
are fatigue, drowsiness, dizziness, visual sensitivity, headache, sinus congestion, flu, and common cold and
allergy-type findings. The sick building syndrome occurs when ventilation systems are not cleaned, high-
insulation joinery is used, expired air inside is not replaced with clean air, spaces are overused, and pollutant
materials spread frommaterials. Spaces should be designed in a manner that allows natural ventilation
andairstreams should take clean air in the expired air out. Collapsible joinery and ventilation pipes help ensure
natural ventilation without energy use. If the air inside the structure is not replaced frequently, toxic materials
accumulate and oxygen ratio goes down. Consequently, headache, fatigue, respiratory distress, decrease in
infection resistance and acute and chronic diseases may occur.

Pollutants in the indoor air are classified as chemical, biological and particle pollutants. Volatile organic
compounds are the foremost chemical pollutants that spread from material to the space in the form of toxic gas.
Materials like paints, varnish, polish, composite wood, solvents, insulation materials, wallpapers, laminates,
vinyl and carpets containing volatile organic compounds (VOC), such as benzene, formaldehyde, xylene, and
toluene, should not be used in schools. Water-based paints should be used instead of paints with solvents, lead
and asbestos. Chemical cleaners and office tools are also classified as interior air pollutants.

Particles that settle in the lungs through inhalation or swallowing have chronic effects on respiration. Particles
like ashestos, glass wool and stone wool threaten human health. Also, biological molds and fungi spread from
materials that susceptible to humidity and are not ventilated adequately. Maintenance operations must be
performed regularly in order to prevent these outcomes. Dead molds as well as living molds present danger and
it is wiser to ensure they don’t occur in the first place, rather than removing the already formed molds, in terms
of indoor air quality. Maintenance of HVAC (heating, ventilating, and air conditioning) systems must be carried
out and filters must be changed regularly in order to provide a sufficient level of ventilation. It is also important
to clean floorings regularly while minimizing the use of toxic cleaning detergents in terms of maintaining high
indoor air quality. [5]

The use of diffusing material is extremely important in ventilation. Qil paints, plastic-based materials, and
synthetic materials used for heat insulation and waterproofing trap steam, preventing streams and air change.
Teacher’s voice should make it to students in back rows in order to ensure acoustic comfort in a classroom.
Moreover, acoustic comfort is important for students to easily communicate with each other. Acoustic insulation
is necessary to reduce outside noise.

1.3.2. Integration of Educational Structures into Society with Design

The main condition for educational structures to efficiently integrate into the society is to position them
convenient locations near settlements. Access should be available to educational structures by foot or on bicycle
and these roads should be separated from traffic way.

Sports halls, libraries, open spaces, meeting halls and classrooms of the school should be designed in a way that
communes with society using necessary safety measures in order to ensure social sustainability. Social
integration is only possible if educational structure designs take the expectations and needs of local residents into
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consideration during the development process. Schools can be used as shelters from natural disasters like
earthquakes and floods.

1.3.3. Educational Structures Reflecting Social Values through Design

It is important for educational structures to reflect social values through their design. Social conditions and
requirements depend on the location of the structures. So, a school in a large city and a school in rural areas give
different messages. Educational structures should reflect local and general social history. Also, they may
contribute to local economy by utilizing local materials and local craftsmanship during design, application and
maintenance processes. The use of local material also reduces the distance material has to cover.

1.3.4. Educational Structures as Sustainability Educational Tool for Users and Society

Sustainable design turns educational structures turn into educational tools. Students and the society experience
and learn about sustainability while using the structure. For instance, use of solar and wind energy systems teach
students about clean energy sources and hardware that utilizes them. Cisterns that store rainwater outside the
building and echo-gardens may be regarded as three-dimensional educational tools. Natural lighting and
ventilation, use of clean energy sources and energy saving, and visible systems that indicate to the amount of
energy consumed by the building are important for education and awareness. Recycling systems can be installed
in order for students to participate in the process.

2.Sustainable Educational Structures Assessment Systems

The Collaborative for High Performance Schools (CHPS), one of the systems assessing the sustainability of
educational structures, was founded in the USA in 2001 based on the Leadership in Energy and Environmental
Design (LEED) green building assessment system. CHPS is a green building assessment system that evaluates
new schools or the schools to be renovated in California in terms of sustainability. LEED assessment is
performed in 7 categories for new buildings and large renovation projects of schools in 2009: Sustainable sites
(24 potential credits), Water efficiency (11 potential credits), Energy and atmosphere (33 potential credits),
Material and resources (13 potential credits), Indoor environmental quality (19 potential credits), Innovation in
design (6 potential credits), and Regional priority (4 potential credits). Schools are certified for 40-49 credits;
receive Silver certificate for 50-59 credits, Gold certificate for 60-79 credits and Platinum certificate for 80+
credits. The main condition for schools to earn a LEED certificate is to have bicycle roads and parking, and
acoustic comfort in spaces. Sound absorbing material must be used for acoustic comfort. Reverberation time for
large classrooms should be under 1.5 seconds. The problems created by the HVAC system noises should be
solved.

Libraries and studying areas should help students concentrate. Indoor fresh air quality and amount is important
for schools; so, there should be carbon dioxide level monitoring sensors with audible or light alarm. Ventilation
systems can be activated when carbon dioxide level exceeds limitations. Three-step doormat can be used in
school entrance to maintain indoor air quality with weekly cleanings. Green cleaning materials should be used.
Also, photocopiers and printers should be kept in a separate space so that they don’t spread pollutants and a
separate system should be used to evacuate the polluted air. When the construction process is completed, the
building should be washed with fresh air for two weeks and indoor air quality tests should be performed.

In CHPS system, buildings go through a pass-fail assessment process to earn the certificate. Roofs of classrooms
have to be at least 3-meter-high. Windows should be placed in southern and northern faces of the building to
control solar energy gain. Window placement should be designed in a way that prevents heat loss, improve
comfort and allow in a sufficient amount of sunlight. Window shades and control systems should be placed
above the door level in order to regulate the sunlight intake. Light shelves and consoles can be used for the
southern face windows. T8 lamps should be aligned in two electronic ballasted lines with to provide
direct/indirect lighting. Teachers should be able to control lighting and projection devices and adjust the light
level. Automatic controllers should be used to adjust electric lighting depending on sunlight. Two 4x8 skylights
should be installed in back walls of single-floor classrooms or the ones with windows on a single front.
Ventilation system should take in outside air from the ground level (deliver 1-2 tons of air in 17-20 C°) and be
placed in the appropriate position to evacuate indoor air from the roof.In classrooms arrangements, visual aid
should be made from non-glare materials and the teaching wall should be lighted vertically. Being a part of the
lighting system, the roof and walls should be painted in white from 2 meters off the floor.

In-class acoustic comfort requires an inclined surface on the wall behind the teacher that reflects sounds. Middle
part of the roof should be covered with plaster while the surrounding area and parts of the walls higher than 2
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meters off the floor should be made from acoustic materials. Furniture and stop elements should be made from
nontoxic, durable, source-efficient, and easily cleaned materials that provide acoustic comfort.

BREEAM for Schools, an assessment system developed in Britain in 2005, grades schools in 8 categories: land
use, factors that determine health and wellbeing of the surroundings, energy use and carbon dioxide emission
ratio of the structure, location of the school and the transportation status as a factor that determines carbon
dioxide emission, water source use, environmental impact of the materials used in construction, impact of green
area and brownfield and ecological value of the land, and water and air pollution levels. According to the
Building Research Establishment Environmental Assessment Method (BREEAM) conditions, urban schools,
rural schools and BFS schools (Building Schools for the Future) are three different categories.

A common attribute of the certification systems is that they assess qualities exclusive to schools as well as the
criteria for other structures. Although the categories assess by the systems are similar, assessment methods and
weighting may depend.

Sitwell Friends School transformation project of a 55-year-old educational institution in the USA was the first K-
12 structure that earned a LEED Platinum certificate.To ensure water efficiency according to the sustainable
design approach, rainwater is collected on the green roof of the school and transferred to rain gardens or water
storages. Later, the water is recycled in the school as grey water. The wetland in the schoolyard recycles all of
the wastewater of the building and contributes to grey water. The system saves 94% of the water. 80 types of
local plants were planted in the schoolyard to help students be closer to nature. Fagade of the school was coated
with cedar, which works as skin and stops rainwater from entering and building and ensures continuity of air
circulation. The fagade also helps control sunlight according to movement of the Sun. Horizontal panels were
installed over tall windows on the northern face of the building. Horizontal solar panels on the eastern and
western faces prevent glare. Photovoltaic panels provide for 5% of the building’s energy consumption. Solar
chimneys were used for passive ventilation system. The solar chimneys, made of glass, were installed on the roof
to warm the air inside using sunlight. A stream of cold air enters from the northern-facing windows and cools
down indoor air. The green roof provides heat island effect and is also used as an outdoor classroom. The cork
used in flooring helps keep indoor air clean. Fig.1. (a); (b); (c)

Sustainable educational structures are necessary for not only today’s students but also for future generations to
be educated in a healthy environment. It costs less to maintain sustainable educational structures. Structures
designed according to the sustainable design criteria live longer and have less environmental impact. Students
and teachers show higher continuity rates and thrive. At the same time, sustainable design method reflects social
values and integrates into society. Design of the educational structure teaches students and the society about
sustainable life and raises awareness.
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Fig. 1. (a);(b); Sitwell Friends School
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Abstract

Traditional Turkish house is characterized with its original shape of the room; plan layout, construction and roof forms.
Although these houses are multi-storeyed, the use of space, is influenced from the ancient houses from Byzantine era in
Anatolia and from the tents of Turks from Central Asia. The houses from the Ottoman period have also similar spatial
organization. Two main spaces “sofa”(common space) and the “room” as a living unit differentiate the Turkish house from
other houses in other geographies. Some similarities can be found in neighbourhoods due to the cultural interactions between
societies and migrations.

The interior of the room in traditional Turkish house is characterized with its fixed-in-furniture, which supplies all necessities
of a person in a house. There is no difference between the rooms in traditional Turkish house, such as kitchen, bedroom,
living room or bathroom; since every room is designed for all activities as one living unit.

This paper will discuss the similarities and differences in use of space between traditional Turkish houses and todays’ flats in
apartments. The comprehensions will be made through the field works on traditional houses and with the projects of
architecture students in Mimar Sinan Fine Arts University, Istanbul. The concept of the students’ projects is redesigning their
own houses. Since the students are from different regions of Turkey; their houses have both similar and different spatial
characteristics. The cultural identity of the user also plays a role in use of living space that will be discussed. This paper is
focused on interior space and use of furniture in both traditional and contemporary spaces of Turkish houses. The aim of this
study is to put the relation between the past and todays’ use of interior spaces of Turkish houses.
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1.Introduction

“Can we find clues from traditional lifestyle in contemporary interiors depending on habitations?”, “Are there
any similarities between the interiors of the traditional and contemporary Turkish houses?”, “Do architecture
students inspire from traditional Turkish houses in terms of use of space and spatial perception while designing
contemporary houses?”

This paper aims to discuss these questions on exemplified house projects of architecture students in first year in
Mimar Sinan Fine Arts University.

Perception and awareness; the most important issues in architectural education, help us to activate our roles in
practices of everyday life. The “house” is an effective instrument for an architecture student, who experiences
his/her built environment with a different view during his/her education. Therefore, studying a house/dwelling
unit in architectural education is not incidentally, but for its’ potentials for practising and experiencing easily. In
this context, looking the historical development of a house in its' cultural environment, is a must for a researcher.
This approach will be an instrument in teaching methods and will help developing new variations of renovating a
house.
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An overview of “Traditional Turkish House” in history, we first met the term in texts of 1920’s in the process of
building the Turkish identity with the establishment of the republic. “National Architecture Seminar” in 1940’s
with Sedad Hakk: Eldem, and thesis on this subject in following years has established the term “Turkish house”.
In 1960’s the term was widely used and accepted without any conflicts. (1)

Sedad Hakki Eldem, a prior Turkish architect, has described the houses in Anatolia from 15" and 16" century,
which have spatial characteristics, that form a unique identity. Later, Dogan Kuban has described the Turkish
house depending on the existence and placement of common space “sofa” which is typical for these houses. The
traditional lifestyle of Turks grounded on the times when they were nomadic in Central Asia. The perception of
space is free from “place” as they were nomadic. The “house” is where they constructed the tents; the textile on
the ground is a thin separation from earth just like the tent above a light separation from the sky. In all literature
on Turkish house, it is accepted that the last (top) floor is the main floor of the building, which has a typical plan.
(2) Dogan Kuban has described the main elements of the scheme as; the room, the "eyvan” and the “hayat”.

The paper focuses on the themes of traditional Turkish house, elementary acknowledges those are still seen or
disappear in contemporary housing unit in the same geography by time. The methodology of the paper is
evaluating the examples of the course Building and Design Theory, in architectural education in MSFAU.

2.Methodology

In order to make a comprehension about the change in use of space, we grouped the activities in the house, rather
than comparing the rooms, as the hierarchy of spaces do not show differences according to functions in
traditional Turkish house. In “Turkish house”, storing, eating, bathing, sleeping, sitting, working activities can
take place in any of the rooms, since each room is designed to correspond every activity. There is no mobile
furniture in traditional Turkish house as the fixed in furniture meets all the activities and needs in the room. The
interior space, the surfaces are designed together with fixed in furniture during the construction of the house.

The exemplified house projects are selected from first year architecture students in Mimar Sinan Fine Arts
University. Building Design and Methodology | is an obligatory course in MSFAU and the student starts with
drawing his/her own house and goes on by revaluating and reorganizing the spaces of the house. Both the
existing and the last phase of the house projects are put and examined in order to discuss the use of space in
traditional and contemporary Turkish houses.

3. Interior of Traditional Turkish House

Some academics claimed that, the interior of traditional Turkish house has the signs of nomadic culture, as the
Turks do all the activities on the floor, sleeping, eating, sitting and working; the interior of room has the same
“sense of space” with the interior of the tents. The room is the space isolated at the most from the exterior world
with a thin separation from the sky and ground. The house has a very clear and repetitive form and elements that
produce this form. (3)

The spatial characteristics of these houses are their plan types, construction methods and spatial organization.
The plan typology of these houses is based on the existence and placement of the “sofa”, a common space, which
is typical for traditional Turkish house. The rooms are separated with closets at the construction of the house.
The room has two main spaces; the main part is “seki” (threshold), a levelled sitting space, which is emphasized
with a high wooden ceiling.

At the entrance of the room, a wooden closet covers the whole wall, designed together with the door. There is no
drawer in closet but the height of the shelves is designed considering the size of the objects that will be put on
them. (5).The mattresses are rolled up and put in the closet, while the hats are put on the open shelves. The shoes
are taken of before stepping the main space of the room, which is levelled from the floor. Sometimes, shoes are
taken off and put in a special space called “pabucluk™ before ascending the stairs, or “seki”.
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Figure 1. Interior of Traditional Turkish House (Giinay,R., 2005,Safranbolu Houses)
4. Studying the “House” in Architectural Education

The exemplified projects are from the 1% semester course, show the steps of designing a living space, starting
from designing a family house by considering the environmental values and proposing a system for social
housing. The student reevaluates the quality of living space in his/her existing dwelling, conceives the awareness
of the cultural differences, and questioning the built environment and social structure that he lives in.

“Building Design and Methodology” is a compulsory course at the first semester for architecture students. The
exemplified projects show the steps of designing a family house, starting from the house the student lives in.
The student starts to work on furnishing the kitchen and water closet in the scale of 1/20. After a while she/he
searches new variations of furnishing his/her own house. Six different students’ projects will be analysed with in
this paper in order to put the similarities and differences between traditional Turkish house of in terms of spatial
organization and changing needs. Starting from drawing the house he lives in, the student develops the house
project, considering the new lifestyle and on going traditions.

4.1. Example 1: Burcu Kara’s Project, A Duplex Unit

Zeynep Burcu Kara lives in a duplex apartment, which has a private entrance from the street. The flat has a
compact planning with an efficient circulation. The main/strongest/dominant architectural element of the house
is the stairs. (Fig.2.a). In traditional Turkish house, the stairs takes place in sofa space, enriches the spatial
quality while providing the unity of the general planning. In this case the despite the unity of the general
furnishing, the stairs needed to be reorganized within the totality of the space. The circulation is revaluated in the
planning as the most important issue in this case.

At the ground floor, the stairs is considered as an element of the unity of the spatial organization. Two variations
are developed for the first floor; the first one proposes to enlarge the room spaces, while other one is offers a
common space; similar with the “sofa” concept in traditional Turkish house.(Fig.2.b)

Figure 2.(a) The existing plan, starting point; (b) The final proposal, planning a “sofa” space
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4.2. Example 2: Aslihan Dékmeci’s Project

The "corridor" space is one of the common elements in contemporary apartment flats, which doesn't exist in
traditional Turkish houses. Aslihan Dokmeci's house is another exemplified student's project, a rectangular
shaped flat with corridors. She considered the corridors as “lost” spaces, developed ideas for them. At the end,
instead of being just circulation elements in the flat, all the corridors are revaluated and considered as a part of
the spatial unity. Similarly, the walls in the flat are rethought again, and used as not only separation units that
create corridors but as storage elements for rooms as well. (Fig.3.a)(Fig.3.b)

Figure 3. (a) The existing plan; (b) The final proposal

4.3. Example 3: Cagla Coban’s Project

In the case of Cagla Coban’s flat, the main point was to add a bathroom for masters’ bedroom. (Fig.4.a) In most
Turkish traditional house, the part of the main room called “gusiilhane” is a kind of space that widened from a
cupboard, and used for bath. As the usual “bathroom” is hamam for Turkish traditional cities, the general
tendency in this geography is not to design a “bathroom” for all residents. On the contrary, for a contemporary
apartment, a separate bathroom is an important element for all the residents. Beside this, some special bathrooms
can be designed in the rooms as well. But the size of these baths is very different from “gusiilhane”. With the
conversion of the minimal effect of “gusiilhane”, parent’s room’s bathroom is a comfortable one.

In Cagla’s flat, she studied on a concept of organizing a “nish” for the bathroom in parent’s room. So the

hierarchy between the general bathroom and parent’s bathroom can be easily observed by comparing their area. (
Fig.4.b)

Figure 4.(a) The existing plan; (b) The final proposal

4.4. Example 4: Irfan Halilagag’s Project
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Irfan Halilagag lives in an apartment with a difficult access from the public space.(Fig.5.a) Despite the unity of
the planning, the house has a complex circulation. Beside this, with a conversion of the general house planning,
the bedrooms and the living room have switched in the plan. From the entrance, one first meets a bedroom and
for accessing the living space, more bedrooms should be passed. There are two bathrooms for such a small flat
which create a corridor space again. Two concepts; totality/unity of the space and existence of a common space
“sofa”, were starting points to reorganize the house. Creating a unique living space without separating the
circulation area was the challenge for this project. (Fig.5.b)

Figure 5.(a) The existing plan; (b) The final proposal, studying the accessibility
4.5. Example 5: Rustem Oliev’s Project

Rustem Oliyev studied on a flat with two living rooms. One of them is related with kitchen directly, while the
other is correlated with rooms and holes indirectly. This living room is larger and has a dining space in it, which
refers the “main room” in traditional Turkish house. The separation of living spaces for men and women comes
from the sexist approaches, and has Islamic cultural codes. In contemporary flats this differentiation appears as a
“larger and better decorated” space/room “living room” for the guests while the family members spend most of
their time in the smaller and modest “family room”. The separation of these two living spaces was the main
problem for the students’ project. The smaller living room converted into a balcony within the redesigning
process.

GULDERZN _YAVASORTE W Do QUSTAA OUEY GUIDERAN  YAVASOSLH WO 2007055 g CLIEY .
[= — ol Figure 6.

(a)The existing plan; (b) The final proposal; the main room

5. Evaluation

Some clues from the interior of traditional Turkish house, that give inspiration in house planning in architectural
education in Mimar Sinan Fine Arts University can be grouped in terms of use of space.
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e Living and Dining spaces: Although the traditional Turkish houses have enough rooms for different
activities, none of them is reserved only for “dining” activity. The families eat together, sitting on the floor,
on carpets and have a tablecloth on their knees. So, there is no furniture, the table is the big circle shaped tray;
“sini”, and the carpet is the “chair”. The dining can take in any of the rooms, as the house shelters more than
one single family, but also the families of the sons; brides and grandchildren together.

“Dining” activity takes place whether in the kitchen or in the living room in exemplified students’ projects. None
of the students proposed a room only for “dining” activity in his/her new house project. This attitude cannot be
explained with traditional lifestyle, but also with the necessity of using minimum space in apartment flat. In
some projects, the students propose space for “dining” in the kitchen, while some put the dining activity in the
living room. The borders of dining and living space are not sharp/strict in the exemplified projects. Although a
breakfast corner takes place in the kitchen in some of the students’ projects, there is always a table for dining in
the living room. The dining activity for the family can be in the kitchen but the guests for dinner should be
always entertained in the best room, living room in the apartment flat; “bas oda” (main room) in the traditional
Turkish house. Having guests for dinner in the kitchen, in a service space, is still not an adopted attitude in
students’ projects.

The exemplified students’ projects are not detached houses but apartment flats, which are designed usually for
middle-class families. The dimensions of dining space are close to the dimensions of living space and both
spaces share the same place at the exemplified flats.

o Sofa, common space: The concept of “sofa” does not take place in modern apartment flats. None of the
students lives in a flat with sofa. On the other hand, some of them find it necessary to design a special space
for gathering the family together. While some of them proposed a “family room” for this necessity, the
student living in a duplex flat has the opportunity to design a “sofa”, as the duplex house has enough space.

e “Corridor” circulation space: The “corridor”, a narrow space for circulation only, does not take exist in
traditional Turkish house plans. A similar attitude in house planing at the first year of in architectural
education in MSFAU, is not to form “corridor” spaces in apartment flats.

e Bathing Spaces: In the existing house projects, there is a bathroom for bathing and in some there is a toilet for
the guests. In new projects, the toilet space is transformed as a secondary bathroom or removed totally. Even
though the flat is designed for a nuclear family, two bathrooms are proposed, considering the privacy of
bathing for each family member. This attitude reminds the “gusulhane”, washing unit solution in Turkish
house. An overview of the exemplified students’ projects, a private bathroom for masters’ bedroom is a
necessity if the flat has enough space. The "alaturca” toilet does not take place in any of the proposed flats.
The new bathroom has closet and a bath tube, washbasin at the same space.

5. Conlusion

The habitations change by time, and in a global world, consumption attitudes determine the lifestyles of world
citizens. Still many people are in need/search for the feeling of belonging at the houses they live in. The spatial
qualities of traditional Turkish house discussed in this paper maybe an inspiration for new housing projects. We
can find clues of traditional houses in todays’ apartment flats in terms of use and perception of space. The
architecture students are encouraged to design new projects, considering the ongoing habitations and revaluating
the traditional housing for a contemporary architecture.
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Ozet

Tarihi dokular bulunduklar yerlesime ait yasam tarzi, sosyo-kiiltiirel yap1, ekonomik durum gibi iist basliklarla ilgili biiyiik
bilgi birikimi sunmasi ile birlikte insanin; doga, insan ve yapi ile kurdugu bagi da belirgin bir sekilde ortaya koyarlar. Tarihi
dokular yapildiklar1 donemden giiniimiize kadar sahit olduklari tarih sahnelerinde iginde bulunduklari yerlesimin ve
toplumun gecen zamanla degisen yasam tarzi, aile yapisi, ekonomik durum vb parametreleri incelememize olanak saglayan
o6nemli sahitlerdir. Tarihi yapilar dogal ve ayn1 zamanda yerel malzemenin, yapildig1 donemin teknik ve ustalig: ile akilci
harmanlandig, igerisinde bulundugu cevre ile dost bir planlama anlayisi benimsediginden her dénem dikkat c¢eken ve
gecmisle bagimzi giincel tutan mimari mirasm en temel taslaridir. Yapilan bu galisma ile Sakarya [li simirlart igerisinde
bulunan, Antik ¢agda Bitinya bdlgesinde yer alan, Dablais, Doris, Deblis ve Dablai adlari ile anilmig [1], Tarakl
yerlesimindeki geleneksel Tarakli evlerinin yapildigi donem cercevesinde cevresi ve toplum yapisi ile kurdugu iliskiler
incelenecek bu iligkilerin mimari anlamda tasarlanan yapiya etkileri tespit edilecek ve yapilarin giiniimiiz kosullarindaki
durumu ortaya konacaktir.
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Abstract
TIME-SPACE RELATIONSHIPS IN TRADITIONAL TARAKLI HOUSES

Although historical patterns provide great knowledge about lifestyle, socio-cultural structure, economic conditions about
their settlement as a main heading, they are the important representatives which reveal markedly, relationship between nature,
human and building. Historical patterns are the significant authorities which facilitate to analyse time-varying parameters
about settlement and society like life style, family structure, economical conditions, etc. Historical buildings are the
lynchpins which conspicuous termly and keep up to date our relation with history as use of natural, local materials;
combining technical and mastery with intelligence and embrace nature friendly planning approach with its settlement. By this
study traditional houses, in Tarakli settlement which was located in Bithynia in ancient times, called Dablais, Doris, Deblis,
Dablai and now in the province of Sakarya, will be analysed from the point of relations with environment and community
structure in the building period and the effects of these relations will be determined in architectural perspective and the
present conditions of traditional Tarakli Houses will be revealed.
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1.Giris

Insan, hayatm1 kendi var olusuyla birlikte sarmalayan iki ¢evrede siirdiiriir. Bunlardan biri insanin fiziki-
maddi diinyas1 olarak dogal cevre, ikincisi ise insanin bireysel olarak her tiirlii yapip etmelerinin toplami olan
kiiltiirel ¢evredir. Doga ve kiiltiir, iginde var oldugumuz ve hayatimiz1 siirdiirdiiglimiiz en genel yapilar olmakla
birlikte mecazi manasiyla bir ‘ev’ niteligindedir. Ancak insanoglu bu biiyiik evin i¢inde ihtiyaclar1 6zellestikge,
giivensizlikleri arttikca ve uzun asirlarin degisik gerekceleri ile evrilerek daha kiigiik yasama alanlarina ihtiyag
duymustur. ‘Ev’ olarak nitelendirdigimiz bu kiiciikk yasam alani i¢in, doga ve kiiltiiriin degisimi ile farklilasan,
fakat ayn1 sekilde kiiltiiriin ve doganin da degisiminin iiretildigi yerdir denebilir. insan, kiiltiir ve doga arasmdaki
devingen etkilesimin neticesi olarak bulundugu yéreye ve yapildigi doneme 6zgii benzer formal ve fonksiyonel
ozellikler gosteren 'yerel' bigimlenisler ortaya ¢ikmaktadir. Bu baglamda 'geleneksel evler' yapildigi déneme ait

169



sosyal ve kiiltiirel etkenleri degerlendirebilecegimiz gorsel kaynaklar olmasi ile birlikte gegmisle bagimizi
giincel tutan, mimari mirasimizin temel taglaridir.

Yapilan bu c¢alisma 'geleneksel ev' kavraminin olugma siirecinde etken olan iklim, malzeme gibi diger
parametreleri reddetmemekle birlikte bu olusum siirecine insan-kiiltiir-¢evre perspektifinden bakmayi hedefler.
Bu baglamda yapilan ¢aligmada Tarakli yerlesiminin fiziksel sinirlari, tarihgesi, sosyo-kiiltiirel yapist hakkinda
bilgiler verilecek, bu bilgiler 1s18inda ge¢ 19. Yiizyil erken 20. Yiizyila tarihlenen geleneksel evlerin zaman-
mekan iligkileri sorgulanacak, yapilarin giiniimiiz kogullarindaki giincel durumu degerlendirilecektir.

2.Yerlesimin Fiziksel Simirlari

Marmara Bolgesi'nin giiney dogusunda bulunan ilce Ankara ve Istanbul sehirleri arasinda yer alir. Ankara'ya
uzakligt 270 km, Istanbul'a ise 200 km'dir. lce; Adapazari'na 65 km uzaklikta, 9220 niifuslu, 4 mahalle, 22 koy
yerlesim biriminden olugsmaktadir. Bulundugu konum itibariyle doguda Bolu ili Goyniik ilgesine 28 km, batida
Geyve ilgesine 34 km, giineyde Bilecik ili - Golpazari ilgesine 30 km mesafede bulunmaktadir.[2]

Sekil 1. Tarakli Haritasi [3]

3.Yerlesimin Tarihgesi

Antik ¢agm ‘Bitinya’ seklinde adlandirdig1 bolgede yer alan Tarakli; Dablais, Doris, Deblis ve Dablai isimleri
ile anilmigtir. Sakarya ilinin en eski yerlesim alanlarindan birisi olan Tarakli ilgesi; Evliya Celebi’nin
Seyahatnamesi’nde belirtildigine gore, halkinin ¢ogunun tarak ve kasik yapimiyla ugrasmasidan Tarakli adin1
almistir. Celebi bunu “...Hepsi kasik ve tarak yapimiyla ugrastiklarindan sehre Taraklu derler. Daglar safi simsir
agaci kapli oldugundan halki bunlar1 isleyip Arap ve Acem’e gonderirler...” diye tarif etmektedir. [1]

Osmanh imparatorlugu déneminde Istanbul-Uskiidar ile Bagdat'1 birbirine baglayan orta yol, Gebze, Izmit ve
oradan da Sakarya-Geyve-Tarakli-Goyniik yolu tizerinden ilgeden gegmistir. Cumhuriyet doneminde de
Sapanca-Geyve-Tarakli-Goyniik ve Beypazar iizerinden Kayseri’ye kadar uzanan Ankara yolu, zamanin en
islek yollarmdan biri olarak bdlgenin ticaretini canli tutmustur. 1965'ten sonra Istanbul-Ankara yolunun Bolu
dag giizergahma alinmasiyla ilge ekonomisi biiyiik bir gerileme yasamstir. [4]

4.Yerlesimin Sosyo-Kiiltiirel/Sosyo-Ekonomik Yapisi

Geg 19. Yiizyil ve erken 20. Yiizyilda ‘ataerkillik’ kavrami aile yapisini sekillendiren en temel olgudur.
Evlilik kurallart; yeni evli ¢iftin erkek ailesinin yaninda yasamasini ongormektedir. Kadinin erkek ailesine
gecisiyle sekillenen bu yasam bicimi erkegin yasam alanini degistirmedigi gibi kadinin miilkiyet hakkimnin
korunumu agisindan da herhangi bir hak saglamamaktadir. [5]

Toplumsal yasamin ¢esitli alanlarinda rol ve statiileri farkli olan kadmn ve erkekler; calisma hayatinda, tarima
dayal1 is boliimiinde hemen hemen esit igleri yapmaktadirlar. Ailede her ne kadar biiylikler soz sahibi olsalar da
yapilacak her iste ailenin ortak karar1 alinir. Aile hayati belirli kurallara gére diizenlenmistir. Bu kurallarin disina
¢tkmak pek hos karsilanmamaktadir. Kadin-erkek iligkileri, gelenek-gorenek ve inang temelinde sekillenmistir.
Aile hayatinda erkegin iistlinliigi ¢ok gibi goriinse de gercekte belirgin bir iistiinlik soz konusu degildir.
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Kararlar mutlaka ortak alinir.[4] Sehirlesmenin az oldugu, geleneklere bagliligm ise iist seviyede oldugu Tarakli
ve koylerinde kiiltiirel miras dedigimiz zengin bir sosyal yasanti mevcuttur.[6]

Yoére halki eskiden beri gegimlerini tarim ve hayvancilikla saglamuglardir. Ozellikle rakiminin yiiksek olmast
tarimsal faaliyetler agisindan ekonominin canli kalmasini saglamaktadir. Bolgede ticaret gelismemistir. Niifusun
sadece %10 gibi kiiglik bir kismu ticari faaliyetlerle ugrasmaktadir. Bununla birlikte yerlesimde ahsap oymacilig
gelismistir ve bu zanaat ile ilgili ¢esitli atdlyeler mevcuttur. [7]

5.Geleneksel Tarakh Evleri Zaman Mekan iliskileri

Geleneksel mimariler; endiistrilesmemis ya da endiistrilesme oncesi toplumlarin yani geleneksel toplumlarin
mimarisidir. Geleneksel toplumlarin iretim ve tliketim iliskileri basta olmak iizere tiim yasam bigimlerini
yonlendiren gelenekler: nesilden nesile aktarilan bilgi, beceri, gorgii ve edinimler olarak tanimlanabilir. [8]
Dolayisiyla geleneksel toplumlar hayati kendilerine 6zgii mekanlarda diger bir tabirle geleneksel mekanlarda
stirdiiriirler.

Bilindigi gibi toplumunu, kiiltiirel ortamin1 ve ekonomik degerleri kisacast kendi donemini i¢inde barindiran
ve donemin her tiirlii degerinden etkilenen bir olusum olan “mekéan”, mimarligin en temel ugrasidir. Dolayisiyla
mekani, sadece hacim, yiizey, 1sik, doku gibi 6zellikleri olan bir fiziksel boyutlanma seklinde algilamamak
gerekir. [9] Mekan kavraminin bir alt basligi olan konut, toplumlarin sosyal, ekonomik ve kiiltiirel kimliklerinin
bir gostergesidir. Bireyler kendi fiziksel ve tinsel 6zelliklerinin yani sira ait oldugu grubun kiiltiirel 6zelliklerini
de yasadiklar1 mekéana, o mekanim kullanim bi¢imine yansitirlar [10]

Geleneksel aile diizeni, i¢inde yasadiginz evlerin tasarimini etkileyen faktorlerden biridir. [11] Ozellikle
tarim ile gecinen ailelerde, gerekli isler, aile fertleri arasinda paylasilarak aile isletmesi seklinde ¢alisilir. Belirli
stirelerde isin yogun olmasi, ¢ok sayida is giiclinii gerektirmektedir. Bu nedenle kalabalik ve genis aile diizenine
gereksinim duyulmaktadir. Bu durum ailenin pargalanmadan bir arada yasamasinda ve genis aile yapisini devam
ettirmesindeki en 6nemli nedenlerden biri olarak goriilmektedir.[12]

Tarakli yerlesimindeki geleneksel evlerin zemin kati topografyaya uygun olarak {ist katlara temel
olusturmaktadir. Tas kapli oldugu zaman “taslik” adin1 almaktadir. Genel olarak ise “hayat” denilmektedir.[5]
Evlerin iizerinde konumlandigi sokakla i¢ mekaninin gorsel iligkisi kesilmistir. Bu katta baz1 6rneklerde pencere
olmadigr gibi ahir, samanlik, odunluk, depo gibi islevler kapsaminda kullanilmasi dolayisi ile mekéan igi gereken
hava sirkiilasyonunu saglamasi i¢in agilan pencereler evin iginde yasanan hayatin disariya yansimamasi, ev igi
mahremiyetin korunmasi adina goriis seviyesinin iistiindedir.

Fotograf 1: Geleneksel Tarakli Evleri Girig Kat Diizenlemeleri (Erek, H. 2014)

Evlerin girisinden itibaren iginde bulundugumuz cografyanin 6nemli kiiltiirel miraslarindan biri olan
'misafirperverlik’ gelenegi bir tasarim olgusu olarak karsimiza ¢ikmaktadir. Evlerin giris diizenlemelerinde eve
gelenin kim oldugunu goériinmeden 6grenmek adma tasarlanan ‘kim geldi pencereleri’ ne rastlanmaktadir. Bu
pencereler gelenin misafir olup olmadiginin belirlenmesi ve buna gore karsilanmasmi saglamaktadirlar.
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Fotograf 2: Geleneksel Tarakli Evleri Kim Geldi Penceresi (Erek, H. 2014)

Odalar gelencksel Tarakli evlerindeki en Onemli unsurlardan biridir. Yerlesimdeki bireylerin
benimsedigi 'genis aile' yapisinin temeli olan 'birlikte yasam' gelenegi ile ev igerisindeki odalar birgok faaliyeti
i¢inde barmdiracak biiyiikliikte ve nitelikte tasarlanmislardir. Her bir oda genis aileyi olusturan g¢ekirdek ailenin
0zel yasam alanidir, dolayisi ile bu mekanlarda uyuma, dinlenme, yemek pisirme, yemek yeme gibi faaliyetler
gergeklestirilmektedir. Biiyiik bir kisminda tuvalet olmasa bile mutlaka gusiilhane/abdestlik bulunmaktadir.
Birgok ornekte igerisinde ocagm bulundugu odalar gériilmektedir. Ozellikle aile biiyiiklerine ait odalarda
bulunan ocagin 1sinma ve pisirme islevlerinin yaninda oda igerisinde bulunan gusiilhane ile paralel olarak ‘dini
inanigla’ baglantis1 dikkat ¢ekmektedir. Tiirk kiiltiiriinde yer yataginda yatilmakta, gece kurulan yer yataklari
giindiiz yiikliik adi verilen dolaplara kaldirilmaktadir. S6z konusu eylem gereklilikleri ¢ercevesinde odalardaki
oturma alanlar1 olan sedirler yapinin dis ¢eperine gekilmis ve odanin orta alani ¢cok amacli kullanilmak {izere bos
birakilmigtir. Bog birakilan orta alan s6z konusu mekanda zemin kaplamasini etkilemis sert zemin kaplamalari
yerine hali, kilim kullanimi tercih edilmistir. Oda icerisinde agilan pencereler hem sedirde oturan bireyin hem de
mekan igerisinde ayakta duran bireyin goriintiisiinii kesmeyecek sekilde tasarlanmistir. ‘Ev’i icerisinde fazla
zaman geciren ev ferdinin hakim olunan yapili ya da dogal c¢evre dokusundan gorsel olarak maksimum

faydalanmasi1 amaglanmustir.

Fotograf 3: Geleneksel Tarakli Evleri Ocak ve Dolap Diizenlemeleri (Erek, H. 2014)

Yerlesimdeki geleneksel evlerde misafirlerin kabul edildigi bagsodalar mevcuttur. Bu odalar merdivene
en yakin ve en donanimli mekanlardir. En giizel manzaralidir. Genellikle her iki duvar1 da pencereli oldugu igin

kose odasi niteligindedir.[13] Basodalar yoresel kiiltiirde ‘misafir’e verilen degerin en giizel 6rneklerinden
biridir.

Fotograf 4: Geleneksel Tarakli Evleri Oda Diizenlemeleri (Erek, H. 2014)
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Ev igerisindeki biitiin odalar merkezi konumdaki sofaya ac¢ilmaktadir. Sofa oturma, dinlenme, yemek
yeme, ¢alisma, eglenme, uyuma gibi birgok farkli aktivitenin gergeklestigi, biitiin odalar1 birbirine baglayan bir
mekandir. Yerlesimde yasayan bireylerin ait oldugu kiiltiirel yap1 baglaminda dogum, nisan, diigiin, siinnet, 6liim
gibi olaylar ve mevsimlik hazirliklar 6zellikle uygun olmayan iklim kosullarinda konut igerisinde
gergeklestirilmektedir. Dolayisi ile ‘misafirperverlige’ verilen 6nem, konuklar i¢in alan gerekliligini ortaya
¢ikartmaktadir. Sofa bu anlamda plan kurgusu igerisinde hacim olarak en biiyiik ve en merkezi mekandir.

s
=

Fotograf 5: Gelenksel Tarakli Evleri Sofa Dienlemeleri (Erek, H. 2014)

Dinsel kiiltiir, geleneksel kiiltiirdiir ve bu baslik altinda toplanan kiiltiirlerin ortak 6zelligi olan simgesel
ogeler ile yogrulmustur. Geleneksel kiiltiiriin bireyleri yasamlarinda bu simgelerle i¢ icedir, mimari ¢evre de
dogal olarak onlar1 yansitmaktadir. ‘Islam dini’ konutun mekan o&rgiitlenmesini ve fiziksel bigimlenisini
belirleyen 6nemli bir etkendir. Ev ice doniik aile kavraminin bir ifadesidir. Aile yasantisinin eylem alani olan ev
dis diinyadan ayrilmistir. Varsa bodrum kat ya da zemin kat penceresiz ya da az pencerelidir ve bu pencerelerde
sokak dokusundan mekan igerisinin goriilmeyecegi sekilde tasarlanmistir. Ev i¢inin tasarimi diizen, uyum ve
huzur ilkelerine dayalidir. Mobilyayla doldurulmamis, ‘miitevazi’ geleneksel Miisliiman evinin i¢ mekani,
caminin i¢ mekani gibi, ruhun varligina isaret eden salt bosluk araciligi ile insanda bir kutsallik duygusu
olusturur. Namazda secdeye varilirken alnin evin zeminine degmesi ve yerin bu sekilde kutsanmasi sonucu islam
evinde zemine Ozel bir dnem verilmistir. Bu yiizden zemin geleneksel Miisliman evinin ayakkabi ile
kirletilmeyen en 6zel yeridir.[12]

Yerlesim bolgesinde evlerin yapildigi donem itibari ile yerlesmede yapilan ipek bdcekgiligi konut
mimarisinde etkili olmus, baz1 evler ipekbdcegi beslemek amaciyla diizenlenmistir. Bu faaliyet ¢ercevesinde
genis acikliklara ihtiyag vardir ve ortamimn sicakligi ile nemi oldukga 6nemlidir. ipek bocegi iiretimi kapsaminda
tasarlanan evlerin st katlarinda mekanin 1s1 dengesini saglamak amaciyla tek bir oda yer almaktadir. Béceklerin
yere serildigi genis alanda soba yakilmamakta, 1s1 kurgulanan tek mekéndan biiyilk mekana dagitilmaktadir.
Mekan igerisinde optimum nem saglanmasi igin tavan dosemesi kullanilmamis cati konstriiksiyonu agik
birakilarak ortamda hava sirkiilasyonu saglanmistir.

| /7 'ﬁ

Fotograf 6: Geleneksel Tarakli Evleri / Ipek Bocekgiligi (Erek, H 2014)
6.Sonug

18. ve 19. Yiizyillarda gerceklesen endiistri devrimi Tiirkiye’de ozellikle 20. Yiizyilin baslarinda Kurtulusg
Savast sonrasi kapitiilasyonlarin kalkmas ile etkisini gostermeye baglamigtir. Yeni buluslarin makinelesmis
endiistriyi ortaya ¢ikarmasi yap1 sektoriinii de etkilemis, makinelerin {irettigi yapt malzemesi her yerde bulunur
duruma gelmistir. Yerel-geleneksel mimarinin zanaatkar iislubu bu hizli iiretim karsisinda direnememis, talebini
yitirmeye baslamistir. Barinma kiiltiiriindeki batililagsma etkilerinin 6ne ¢iktig1 19. Yiizyildan gilintimiiz endiistri
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toplumuna kadar gecen siirecte yasanan sosyo-kiiltiirel degisim ve paralelinde gelen aile yapisindaki degisim
bireylerin yagsama bi¢iminin ve yasama alanlarinin degismesine yol agmigtir. Makinelesmis endiistrinin getirdigi
hizl1 iiretim meslek ¢esitlerini arttirmis genis aile biinyesi igerisindeki geng ailelerin kendi ¢ekirdek ailesini
kurmasina olanak saglamistir. Bununla birlikte ‘ev’ artik icerisinde ¢alisma faaliyetlerinin yiiriitiildiigi mekan
olmaktan ¢ikmis giindelik yasam konut dist olmaya yonelmistir. Kadinin toplumdaki roliiniin degisimi ve
bununla birlikte ¢alisma hayatinda var olmaya baslamasi, dil, egitim, teknoloji alanindaki yenilik ve gelismeler
barinma kiiltliri ve onun en 6nemli 6gesi olan konutta kullanici gereksinimlerini degistirmigtir. Yasanan bu
degisimler yerel mimariyi etkilemis bu yapi tiiriinii neredeyse kendi kaderine terk etmistir.

Caligma alani olan Sakarya ili Tarakli yerlesimi giincel durumuna bakildiginda ise, geleneksel dokunun biiyiik
oranda varligmi siirdiirdiigii fakat bu siiregelisin tercihler sebebiyle olmadigi gézlemlenmistir. 1965 yilinda
yerlesim igerisinden gegen sehirlerarast baglanti yolunun giizergdh degisimi, bolgenin ticari faaliyetler
anlaminda geri kalmasina neden olmus, bireyleri ge¢im kaynagi olarak tarim ve hayvancilik faaliyetlerine devam
etme durumunda birakmistir. Bu durum yerlesmedeki bireylerin kendi ‘6z’inden kopmamasimi saglayarak
geleneksel yagsami siirdiirmekle birlikte, yasanan ekonomik dar bogaz bolgenin go¢ vermesine sebep olmustur.
Yaganan niifus kaybinin niceligi bir¢ok yapiy1 kullanicisiz birakarak kendi kaderine terk edilmesine neden
olmustur. Yapildigt dénemin bir¢cok farkli unsurunu biinyesinde bulunduran gelencksel konut kiiltiiriiniin
yasatilmast ve gelecek kusaklara aktarilmasi mimarlik kiiltiiriiniin devamliligi agisindan son derece onemli
oldugu bakis agisi ile yerlesimde var olan geleneksel mimarinin korunmasi adina gerekli dnlemlerin alinmasi ve
eyleme doniistiiriilmesi gerekmektedir.
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Abstract

19th. Century at which radical changes occurred in designing sector, industry developed, new materials were discovered so
quick and abundant production were provided. But, machines are being used in production though, traces of past stil
continue. Beside of this, original furniture were designed not impressed by eclectic attitude[1].

The Second World War is conceived as a differentiation in taking shape of 20" century’s furniture, it is analyzed as before
the Second World War and after the Second World War. The time after the Second World War is perceived as a time span
when the revolutionary technology has developed rapidly in furniture design. Thus, the discourses which emerged in
industrial revolution and after that time have big importance [2]. As the designers responded the materials and techniques
which were parts of the economic boom after 1950, the products, which were enabled by industry, came up in Turkey and in
the world. The developments resembling economic reforms in the world after the war came up in Turkey, too, but, there were
serious restrictions on materials and resources for Turkish designers and producers [3].

Kare Metal Atelier was found by sculptor Sadi Ozis, ilhan Koman and Sadi Calik between 1953 and 1967. Although the
atelier was found on modern/technologic design principles which were held by all over the world during industrial revolution,
they produced modern furniture without industrial materials and production techniques.

Setting process of ‘Kare Metal’ work place was done by setting of iron work place in Academy in 1953. Works about
furniture and sculpture started to be carried out in this iron work place. During this, ‘Groupe Escape’ which Tarik Carim,
Andre Bloc and friends created, mean while in France, provided the taking role of Turkish attendants in organization. So,
Tarik Carim, ilhan Koman, Sadi Ozis, Sadi Calik, Ziihtii Miiridoglu, leaded by Hadi Bara, started to do their Works in this
iron workshop. Result is so successful. However, works created by those couldn’t be exhibited in the exhibition in Paris
because of some reasons. Because not attending of that Paris exhibition, group made a revision among them then flhan
Koman, Sadi Ozis and Sadi Calik got to gether and continued their working out of the work place. So, Kare Metal emerged.
Opinions of exhibiton of Works done during this process were proposed. But, this 10-years attempt ended because ilhan
Koman went to Europe and in same way Sadi Calik in 1960 and Sadi Ozis in 1963. During time, following this, we couldn’t
have a consistent work till that day [4]

It can be asserted that Kare Metal atelier embarked upon a unique enterprise in modern furniture design which relied on
handmade in 1950s, when Turkey had restricted conditions. The atelier contributed to Turkey’s modern furniture conception
by adopting modern terms into daily life through systemizing the aesthetics essence of industrial revolution, harmonising
science and culture through analytical thinking. In this study, designers and design concepts of ‘’Kare Metal’’ Atelier, which
provides an important perspective to 20" century furniture in Turkey, has analyzed.
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1. Introduction

Furniture, named as middle century modernism and had furniture style of the period after war, was
described as timeless furniture. Apart from having relationship with the place and human being these timeless
designs have the qualities of being simple and functional. The effects like the diversity of material and
production techniques are important factors that shape furniture design of the period [5]. 1950s are the
beginning of consumer society with the philosophy of “single-use” and armchairs that are made from new and
different materials [6]. Therefore, there were significant accommodation problems after the war and this led to
the development of construction, transportation and furniture sectors[7].

There happened significant changes in furniture design with the developed industry. Previously made
furniture became mechanical and mass production started. Therefore, fast and mass production occurred with
the new materials [8]. As the designers responded to the techniques and materials that were the part of
economic boom after 1950, products that came into being with the help of industry in Turkey and all over the
world appeared. The developments like economic reforms after the war occurred in Turkey but there are
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serious limitations on materials and sources for the designers and producers.

Young designers, who graduated from the academy in Turkey in 1950s, started to conduct studies about
contemporary furniture design with the effect of modern education by following world trends. “Square Metal”
group appeared that contributed to the furniture understanding of the period. “Square Metal” atelier was
established by sculptor Sadi Ozis, Ilhan Koman and Sadi Calik in the years between 1953 and 1967. The atelier
took a significant step by producing furniture without production techniques in Turkey where limited
conditions were available in 1950s. “Square Metal” atelier designers, who presented a significant perspective
for furniture sector after the 2nd world war in Turkey, were introduced and furniture produced by design
understandings was discussed in the study.

2. The Furniture Design and in the 20th Century and the Second World War

The Second World War registered huge effects on architecture and designing in the years between 1945
and 1960, especially in the years between 1960 when pop culture was in effect and 1940 when the war
continued. Qualified furniture concept was discussed in many countries with developing furniture sector after
the war. Qualified furniture, which included many concepts like material, from, application technique and
design philosophy, were described as timeless furniture and survived until today[9].

Faster and lower-priced industrial production requirement was increased to a great extent after the Second
World War and therefore it can be mentioned that there is a standardized mass production of furniture with the
potential of testing new materials [10]. The base of this “mass production” and “consumer society”
understanding in 1950s is based on industrialization created by Industrial Revolution and migrations to the
cities. As industrialization is very effective because of migrations, a new period, in which art movements and
designs of the century, appeared. Thus, the Second World War is seen as a separation for the 20th century
furniture formation [11]. Therefore the statements appeared in this period are really important. Short period
transformation stages are experienced in art and design in this period.

The movements that hold past qualities appeared with industrialization and mass production. In, England,
Arts and Crafts movement which appeared because of monotony of industry that kills the art and the tendency
that keeps the art away from personal formation is one of important movements of the period that aim to revive
middle age art and approach mass production in a detached way. This movement appeared thanks to a group
which aims to revive high qualities of handicrafts and has changed by moving towards ugliness of industrial
products in the second half of the 19th century[12].

Art Nouveau is notion which is based on Arts and Crafts and appeared in France in the 19th century and
whose effect continues in the beginning of 20th century. Art Nouveau, which has some principles like
handicrafts techniques and natural material use of Arts and Crafts movement, creates visual movement apart
from geometrical style which is named as cubic style [13].

Together with International Style, Art Deco, which appeared after Art Nouveau, has an importance in terms
of furniture design of the Second World War. Art Deco, which gives importance to industrial production
contrary to Art Deco, is seen as a starting point mass production designs which are seen in the next period. One
of the factors that affect architecture and furniture design understanding before the war De Style movements
which were developed with the effect of Bauhaus School[14].

The products, which developed thanks to the revolution in furniture design area and economic development
after the Second World War, appeared. Materials like plastic and polypropylene caused new ideas to appear
[15]. In the period after the war, there were important Italian companies like Zanotta, Cassino, Capellini and
Molteni and Herman Miller and Knoll furniture companies [16] attracted the attention[17]. Designer made
designs for these companies. Armchairs made from polyurethane, armchairs being the synthesis of
consumption and pop culture and plastic armchairs are fantastic furniture of the period. Charles Eames, Eero
Saarinen, Harry Bertoia and Ame Jacobsen are important designers of the period [18].

3. The Development of Furniture Design in Turkey

Technologies and materials, which were developed after the Second World War, are really important for
furniture design after 1950s. The designers in the world worked in a free environment with the use of new
technology and materials and many creative ideas appeared. While modernity is available in furniture use in
Turkey with the proclamation of the republic, the furniture was produced by copying the styles in Europe. This
situation prevented Turkey from developing in furniture design area. Lack of materials is also another factor
that prevents the development of furniture design. Together with the lack of material and technology, there is a
limited environment for Turkish artists and designers and limited designs were produced because of this reason
[19].

Mimar Sinan Fine Arts University started its education with the name of Istanbul Fine Arts Academy in
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1928. Thanks to this art school students and graduates, it brought a new breathe to Turkish furniture sector in
1950s. Moderno and Square Metal groups appeared in this period and these groups made furniture designs and
were established by the young people who graduated from the academy. Intemo, MPD, Galeria Milar, Sark
Furniture took their place in furniture production area. However, Square Metal group will be evaluated because
of the fact that its furniture production techniques are different and ergonomic and it is a forerunner in its area.

3.1. Furniture Design in Turkey after 1950: “Square Metal”

Establishment period of “Square Metal” atelier occurred thanks to iron atelier which was established in
1953 in the academy. Studies, which related to furniture and sculpture, were conducted in this iron atelier.
Escape Group, which was Taritk Carim, Andre Bloc and their friends in France, contributed to the participation
of Turkish artists. Thus, this group, which was established by Tarik Carim, Ilhan Koman, Sadi Ozis, Sadi Calik
and Zuhtu Muridoglu within the presence of Hadi Bara, continued their studies in this iron atelier. The result
was really successful. But, although the call was gained for the works of art to attend in exhibition in Paris, this
participation didn’t occur. As they couldn’t participate in the exhibition in Paris, the group made a renewal
among themselves and llhan Koman, Sadi Ozis, Sadi Calik continued their studies out of the academy by
coming together. As a result of this, “Square Metal” appeared[20].

Professor Sadi Ozis told transition from metal atelier to square metal and furniture design approaches in an
interview he made with Professor Onder Kucukerman. He told that everything was found in a difficult in a
period in which metal atelier was established in sculpture department but all the things were compensated.
Ilhan Koman and Sadi Calik started to work together on metal sculpture and metal furniture. He told that they
focused on the work from the beginning and they tried to search for an answer how they could do better things.
While designing armchairs, they sat on the sand to try to find the correct measurement and then they took
plaster pattern when they found the measurements. After they took the plaster patterns, they made plaster again
and they told that they tested the reliability of these forms by making people seat on these plasters. In the last
stage, they searched for elevations of the armchairs and chairs by arranging iron ticks on these patterns. Thus,
the first furniture in Turkey was produced in “Square Metal” ateliers.

Because of the economic situation and development level of their country, Square Metal designers had the
problems of finding materials and using production techniques. Even though they were in these conditions,
they combined different materials like water tube and hazelnut sieves.

Firstly, the furniture attracted the attention of Moderno Company and Moderno Company decided to open
an atelier together with Square Metal designers. A part of the atelier behind Elmadag was given to Square
Metal but another atelier was established in Sisli when this part, whose main function is wood atelier, would be
dangerous[21]. The architect of the period, Sedad Hakki Eldem wanted to use this metal furniture in the
architecture of this new hotel which he started to build in Kilyos in Istanbul [22]. The success of Square Metal
group was emphasized in Karakus Icon magazine (2007) [23] and as the sculptor didn’t see the design and
furniture production out of his sight and making the furniture a part of creation understanding without making
any differences, they became successful. Also, the reason why the sculptors behaved like this is the education
that they had in Istanbul Fine Arts Academy and the revolutions in Paris. In the ideas that they got from their
Paris experiences, there was an Andre Bloc and Escape Group effect which aims to relate constructivism and
neo-plasticism to urbanism and social issues and thinks that these should be dealt with architecture, art and
sculpture. In L'Architecture d'aujourd’hui magazine of Andre Block it was emphasized that there were the
designs which were designed by Square Metal and this attracted the attention of Knoll Company and also Sadi
Ozis went to Paris to see Knoll Company. But the company wanted detailed designs of Ozis and as Ozis
couldn’t meet these requirements, he didn’t see the company.

Following Ilhan Koman’s visiting Bruxel World Fair in 1958 and moving to Sweden permanently and as
Sadi Calik left the group, Sadi Odiz was alone in the atelier. Gevher Bozkur, who was Sadi Ozis’ friend from
the academy, founded Galeria T in 1962 and he continued his design life [20]. Though Square Metal Gorup
ended their studies, they became a forerunner in terms of furniture design in Turkey and they took their place
in the history. Metal profiles and the furniture designed in the 1950s hold their originality today.

Table 1 was taken from Square Design website in which Karakus’s writing in Icon Magazine and Sadi
Ozis’ designes from Square Metal period and metal profiles and different designs of Square Metal group in the
years between 1950 and 1962 were included. Chosen furniture includes the period in which Square Metal
group was founded and left.

Table 1: Square Metal Furniture Identities

|| Furniture Info || Furniture Info || Furniture Info ||
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ProductionYear:
The beginning of
1950s

Material:

Metal profile and
fabric.

Production Year:
1959

Material:

Metal profile and
fabric.

Production Year:
the end of 1950w
Malzeme:

Metal Profile and
Fabric

25

-sProductionYear:

The beginning of

,1950s

Material:
Metal Proifle

Production Year:
1959

Material:

Glass, Metal profile

Production Year:
The end of 1950s
Malzeme:

Metal profile,
Matting

Production Year:
The beginning of
the 1950s
Malzeme:

Metal Profile and
Fabric

Production Year:
1959

Material:

Metal profile

Production Year:
The end of 1950s
Material:
Ventilating Grill,
Water tube

Production Year:
1953

Material:
Construction iron,
Electrical wire

Production Year:
1959

Material:
Construction iron,
automobile
pneumatic tire

Production Year:
The end of the
1950s

Material:
Ventilating grill,
metal profile

Production Year:
1954

Material:

Metal profiel, case

Production Year:
1959
Material:

. Metal profile

Production Year:
1961

Material:
Ventilating grill,
metal profile

4, Results

Materials and production techniques which were obtained during the Second World War gave insight to the
furniture design all over the world. So, modern furniture and its movements appeared. Turkey, which
experienced modernity in all stages, was affected from this transition. Turkey, which didn’t attend the Second
World War and was a developing country, experienced the difficulties that the war brought. While the designers
in the world were making use of the new technology, modern movement was tried to be obtained with the
imitation of western furniture.

Square Metal, which appeared in this period and gained success with its difference, opened a new phase in
Turkey. By combining industrial materials with traditional methods, they produced modern furniture. Also, they
provided ergonomics by making patterns in a different way and they also thought about aesthetics. This can be
explained through their education in Paris, designing understandings and use of furniture production effectively.

Square Metal group, who is comprised of Sadi Ozis, Ilhan Koman and Sadi Calik, was abandoned at the end
of 1950s and Sadi Ozis continued to produce furniture by forming a new group without making any concessions.

Square Metal group, which was really important in a period, took a significant place in Turkey and became a
forerunner to do successful things. Though economic difficulties and the Second World War prevented them
from being successful, it is really important for them to be an example for future generations.

The successes of Square Metal Group in furniture design and sculpture set an example for industrial design
and interior design students.
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Abstract

Cami, Islam toplumunda merkezi bir rol oynamistir. Hz. Peygamber, hicretten sonra vardigt Medine (Yesrib) de ilk is olarak
bir cami insa ettirmistir, bdylece o, islami kurumlari olusturmaya camiden baglamustir. Bunun icindir ki tarih boyunca cami,
Islam miiesseseleri icin her zaman dnemli bir kaynak olarak yerini muhafaza etmistir. Camiler; miisliimanlarim birincil amag
olarak ibadet etmek i¢in toplandiklari, bireysel ve toplu halde ibadet etmeye uygun, dini egitim aldiklari, bir sosyo-kiiltiirel
0ge olarak da toplum hayatimin siirdiiriildiigii mekanlardir. Her zaman insanlarin kullanim alanmi olarak karsimiza c¢ikan
camiler, bu fonksiyonlarin saglikli bir sekilde gergeklestirebilmesi i¢in yapinin gerekli unsurlarinin kullanici 6zelliklerine
uymast ve rahat kullanilabilir olmasi gerekmektedir. Camilerin fonksiyonel olmasinin yani sira kullanicilarin estetik
arayislarina cevap verebilen nitelikte olmasi ve tasarim konseptine sahip olmasi camilerde aranan mimari 6zellikler
arasindadir. Mimarlikta degerlendirme Olgiitleri, “saglamlik”, “kullamislilik” ve “estetik” kavramlarmma dayanmaktadir.
Aydinlt’ya gore saglamlik ve kullamshilik kavramlart dgretilebilen mantik ve bilimsel bilgi gercevesinde denetlenebilen
durumlar ortaya koymaktadir. Degerlendirmede sayisal veriler elde etmek miimkiindiir. Kullanislhilik ve saglamlilik insanin
maddi ihtiyaglarim karSilar yap1 ya da bina ortaya ¢ikar. Fakat bir binanin mimari yapit olabilmesi igin ayni1 zamanda
“estetik” degerlere sahip olmasi; izleyenin ve kullanicinin psikolojik ve sosyo-kiiltiirel ihtiyaglarini da karsilamasi
gerekmektedir Bu baglamda ¢aligmada; camilerin tarihten giiniimiize uzanan mimari kurgulari degerlendirilerek; camilerin
dis mekan nitel 6zelliklerinin ve i¢c mekan plan semalarinin analizleri tablolastirilmistir. Toplam 6 cami , “Geleneksel ve
Modern” olarak iki grup altinda degerlendirilmistir. Tarihi nitelikteki camiler, “Geleneksel Yaklasim” ve gelenekselin
disinda kendi tarzi ve estetiginde modern malzeme ve teknikten yararlanilarak yapilmis farkli olma gabast ile ortaya gikan
yapilar ise “Modern Yaklasim” olarak tanmimlanmistir. Mekan kurgularina ve nitel Ozelliklerine gore tablolastirilan
camilerden yola ¢ikarak; modern ve geleneksel basliklart altinda segilen drnek camilerin analizleri yapilmistir. Camide
bulunan mimari 6geler gruplandirilmisg ve bu dgeler malzeme, bigim ve estetik yoniiyle ele alinmustir. Camilerin tasarim
konseptleri analizi; i¢ mekan ve dis mekandaki donatilarin malzemeleri, bigimleri baglaminda, mekan kurgusu analizi; ortii
sistemi, plan diizenlemesi baglaminda, i¢ mekan tasariminin estetik anlayis analizi ise; temel tasarim ilkeleri baglaminda
yaptlmigtir. Elde edilen veriler dogrultusunda; geleneksel camilerle modern camiler arasindaki fiziksel uygunluk, tasarim
konseptleri, mekansal kurgulari, ergonomi, estetik anlayis1 ve psikolojik algi acisindan farkliliklar ve benzerlikler ortaya
koyulmus ve oneriler sunulmustur.
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1.Giris

Camiler; miislimanlarin birincil amag olarak ibadet etmek i¢in toplandiklari, bireysel ve toplu halde ibadet
etmeye uygun, dini egitim aldiklari, bir sosyo-kiiltiirel 6ge olarak da toplum hayatinin yasandigi mekanlardir.
Her daim insanlarin kullanim alani olarak karsimiza ¢ikan camiler, bu fonksiyonlarin saglikli bir sekilde icra
edilebilmesi igin yapinin gerekli unsurlarinin kullanici 6zelliklerine uymasi ve rahat kullanilabilir olmasi
gerekmektedir. Camiler; tarihi nitelik tasiyan ve Diizenli’ye (2009) gore; tas, toprak ve ahsap gibi geleneksel
malzeme olarak tanimlanan malzemelerden yapilan “geleneksel camiler” ve gelenekselin disinda kendi tarzi ve
estetiinde modern malzeme ve teknikten yararlanilarak ve betonarme, g¢elik gibi ¢agdas malzemelerden
yapilmis olan “modern camiler” olarak gruplandirilmigtir. Calismada; modern ve geleneksel olarak
gruplandirilan 6 adet cami, mekan kurgusuna, i¢ mekan donatilarma, kullanilan malzemeye ve estetik algisina
gore analiz edilmistir. Calisma kapsaminda degerlendirilen geleneksel cami oOrnekleri, sadece Osmanlt
déneminde ve batililagma déneminde yapilan camilerden ve modern cami ornekleri ise, giiniimiiz camilerinden
secilerek mekan kurgulart degerlendirilmistir. Camilerin i¢ mekan donatilarindan mihrap ve minberin bigimsel
ozellikleri analiz edilirken, digs mekan donatilarindan sadece minarenin bigimsel 6zellikleri analiz edilmistir.

Cami Elemanlar: ve Bicimsel Ozellikleri

Inanan kisilerin namaz kilmak i¢in camiye ¢agrilmas: (ezan), ezan okunmasi igin gerekli yiiksek bir yer
(minare), namaz kilmaya gelenlerin abdest alip temizlenebilmelerini saglayacak olan gesmeler (sadirvan), namaz
kilanlarin saflar halinde dizilebilecekleri yeterli bityiiklikte agik ya da kapali bir mekan, imamin cemaatin
ontinde durabilecegi kendine 6zgii bir yer (mihrap), ¢esitli konularda konusmalarin yapilabilecegi bir yiikselti
(minber) gibi islevsel zorunluluklar cami mekanini bigimlendiren temel veriler olmustur (Odekan, 2000). Tiirk
Mimarisinde orta 6lgekli bir caminin geleneksellesmis kisimlarini ve bunlarm cami igindeki yaklasik yerlerini
sOylece gostermek miimkiindiir:

Mihrap: Camilerin kible duvarmda bulunan ve imamin namaz kildirirken durmasi igin ayrilmig girintili kisma
denir. Mihrap - yapr iliskisi a¢isindan tizerinde durulmasi gereken bir bagka nokta, mihrabin duvarin dis veya i¢
yuziinde ¢ikintt olugturmasidir ki, bu da mihrabin bigimi ve malzemesiyle ilgilidir. Derin mihraplar, duvar
kiitlesinde disa ¢ikintilidir. Icten ¢ikintili mihraplar ise, al¢1 ve ¢ini gibi esas duvardan degisik bir malzemenin
kullanildig1 6rneklerdir. Mihrabi kesme tas olan yapilarda, i¢ duvar da ayni malzemeyle kapl1 oldugundan, duvar
yiizeyi kesintisiz devam etmektedir. Anadolu‘da 6zellikle anitsal mimaride ana malzeme olan tagin mihraplarda
da kullanilmig olmasi dogaldir. Kesme tastan sonra, mihraplarda en sik rastlanan malzeme ¢ini mozayik
olmustur. Bi¢im ve tasidig1 6geler acisindan incelendiginde, Anadolu‘daki mihraplarin biiyiik ¢ogunlugunun
dikdortgen bir cerceveyle sinirlandirildigr anlasilmaktadir. Koselik, alinlik ve kenar seritleriyle bezenmis olan bu
mihraplarin i¢inde dikdortgen ¢cokgen veya yarim daire planlilar, mukarnasli kavsarali, fakat kemersiz olanlar en
biiyiik grubu olusturmaktadir. ikinci grup, siituncuklar iizerine oturan kemerli mihrap tipidir. Kemerler cesitli
bicimlerde olabilmektedir. Yarim daire, basik sivri, pen¢i veya dilimli kemerlerle ger¢evelenen mihrap nisi
¢ogunlukla mukarnasl kavsarayla ortiiliidiir. Mihraplarda, malzeme tas, alg1, ¢ini ya da ahsap olup, belirli bir
siisleme programi uygulanmistir; geometrik ve bitkisel kompozisyonlarla, yazi seritleri ve mukarnaslar belirli
alanlar1 kaplamakta; geometrik ve bitkisel motifler, bazen mukarnaslar ve yazilar nisleri cerceveleyen kenar
seritlerini nobetlese siislemekte; kitabeli yazi seritleri koselik tablasinda veya kavsara ile nisin alt bolimiini
ayiran alanda yer almaktadir. (Giinsel, 1977).

Sahin: Camilerde ibadet i¢in ayrilmig boliimdiir.

Harem: Osmanli camilerinde ortasinda genellikle sadirvan bulunan i¢ avluya denir

Harim: Osmanli camilerini ¢evredeki evlerden ve sokaklardan ayiran duvarlarla ¢evrili dis avludur.

Revak: Ustii ortiilii, onii agik galeri ya da kemer altlarma denir.

Sadirvan: Ortasinda yiiksekge bir yerden sarilti ile bol su akan havuz veya ¢evresi musluklu duvarlarla
¢evrilmis abdest alma yapisidir.

Minber: Camilerde hatibin yarisina kadar ¢ikip hutbe okudugu, merdiveni ve tistii kiilahli bir sahanligiolan
cami elemamdir. ilk minber drneklerinin cogunun ahsap malzemeyle insa edildikleri gériilmektedir. ilk minber
orneklerinin cami i¢gindeki konumu konusuna gelince bu mimari elemanin iislendigi fonksiyon ve misyonun da
geregi olarak mihrabin saginda ve kible duvari éniinde yer aldig1 goriilmektedir. Minberin islam inanisinda,
kiiltiir ve geleneginde ¢ok énemli bir yeri vardir. Cok acik bir gercektir ki, erken donem Islam cami mimarisinde
minber, ibadetin Gtesine gegen bir fonksiyon ve misyona sahiptir.

Hiinkar Mahfili: Osmanli camilerinde padisahlarin namaz kilmalari igin ayrilmis 6zel kapisi ve merdiveni
olan parmaklikli ytiksekge yere denir.

Miiezzin Mahfili: Namaz esnasinda, miiezzinlerin imamin tekbirlerini arka saflara isittirmek i¢in
tekrarladiklar1 yere denir.
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Kadmlar Mahfili: Kadinlarin namaz kilmalari igin ayrilmis genellikle caminin {ist katinda bulunan boliime
denir.

Minare: Camilerde miiezzinin ¢ikip ezan okudugu yiiksek ve ince yapili kulelere denir. i1 k minarelerin kilise
¢an kulelerinden esinlendigi ya da deniz fenerleri ve benzeri kuleler 6rnek alinarak yapilmis olduklari
diistiniilmektedir. Fakat, ilk ilham kaynagi neresi olursa olsun, ezan1 daha fazla kisiye ve daha uzaga duyurmanin
en akilct yolu olarak sekillenen minare elemaninin, islam Diinyasinin her yaninda ayn1 bicimsel dzellikleri
gostermedigi bilinmektedir (Diez, 1960). Klasik Osmanli doneminde camilerin dikey olarak kademelenmesinde
minareler agirlik kuleleriyle uyumlu bir gekilde yapilmis, ana kiitledeki kademelenme ile minare serefelerinin
sira halinde yiikselisi tam bir uyum saglamistir. Cami kiitlesindeki bu dikey kademelenmenin minarelerle ve
agirlik kuleleriyle de uyum sagladig goriilmektedir. Ana mekan kiitlesinin genelde yukariya dogru daralmasi,
minare formunda da kaide, pabug, gévde, kiilah sirasina gére aynen yansir. Klasik Osmanli mimarisinde minare
ile yapinin biiyiikliigii ve yiiksekligi arasindaki oran iyi diisiiniilmiis, bu mimari unsur asil binay1 ezecek yerde
onu kusatan daha yiiksek bir bina diisiincesini olusturmustur (Ulgen, 1993).

1.2.Geleneksel Cami Mekan Kurgusunun Geligimi

Calisma kapsaminda tiim camilerin tarihi siireci irdelenemeyecegi i¢in sadece Osmanli déneminden cami
ornekleri ele alinmustir. Klasik dénem camilerinde merkezi kubbe biitiin i¢ mimariye hakim elemandir.
Camilerdeki diger ibadet alani ile ilgili ibadet mahfilleri, hiinkar mahfili, miiezzin mahfili vb. unsurlar kubbenin
bu moniimental karakterini bozmayacak sekilde yanlarda veya caminin arka duvari kenarmda yer almaktadirlar.
Camilerde ibadet mahfilleri, camilerin ibadet edebilme kapasitesi arttirmak amaciyla diisiiniilmistiir (Akok,
1962). Osmanli mimarisinde erken devirde 6ncelik verilen cami tipi zaviyeli camilerdir. Daha sonra tek ve
biiyiik bir mekan elde etme diisiincesi hakim olmus, kubbe ile ortiilii mekanda giderek kubbe c¢apinin
biiyiitiilmesiyle ve bunu destekleyen yardimci birimlerin eklenmesiyle cami plan semasi biiyiik bir gelisme
gostermistir. Merkezi planli sema ile kubbe altinda toplanmak amaglanmistir. (Kuban, 1958). Kubbe 6nceki
donemlerdeki uygulamalar1 gibi en énemli 6gedir. ¢ mekanm bir biiyiik kubbe altinda toplanmasi bir yoniiyle
tevhidi, bir yoniiyle de Osmanli Devletinin merkezi yapisini simgelemektedir. Ayrica merkezi planmn saglamis
oldugu mekan biitiinligii ile caminin yiikselmesi saglanmigtir. Merkezi planli camilerin en basarili 6rnekleri
Klasik Osmanli mimarisi déneminde verilmis olup, en 6nemli rolii Mimar Sinan oynamustir. Osmanl
Mimarisinin bilyiikk camilerinde tek kubbenin yetersiz kaldigi durumlarda temel birim kubbe yardimci
elemanlartyla yani yarim kubbelerle desteklenerek cami i¢ mekani biyiitiilmiistir. (Kuran, 1987). Yiizyillarca
cami plan semasi gelisme gostermis, Osmanli, Klasik devrinde hem plan hem mimari 6zellikler bakimmdan en
ileri seviyeye ulagmistir. Merkezi kubbeli, revakli i¢ avlu ve dig avlulu, i¢c mekan ve dig mekan biitiinliigiiniin
saglandigl, sadeligin hig bir zaman goz ardi edilmedigi, heybetli, bunun yaninda tevazusunu her zaman korumus
bir cami mimarisi karsimiza ¢ikmaktadir. 18. yy’a kadar cami plan semasinda geleneksel oOrgiitlenmeyle
saglanan gelisme, bu yiizyilda herhangi bir agama katedememis, Fransa basta olmak {izere bati ile olan yakinlik
ve benimsenen yeni tarz klasik Osmanli camileri iizerine eklenti olarak uygulanmigtir. Tirk Barogu olarak
adlandirilmis bu donemde, Avrupa rokoko ve barok sanatlari Avrupali sanatcilar tarafindan mimariye
uygulanmustir. Akant yapraklari, deniz taragi motifleri, kartuslar ve bagka bir ¢ok yeni motif klasik Osmanli
mimarisi bezemelerinin yerine kullanilmig ve bir daha klasik detaylara déniilmemistir. Bu sasilacak degisme
sonunda mukarnash, ya da baklavali bagliklar, sivri kemerler, diiz gizgiler yerlerini batili bicimlere terk
etmiglerdir. Camilerde mekana genislik vermek i¢in iki yana galeriler yapilmis ve mihrab hiicre seklinde disa
tagkm bir hal almistir. Bu yiizyilin en biiyiik degisikligi ibadet mekani diginda, kuzey cephededir. Son cemaat
yeri, minareler ve hiinkar mahfili kuzey cephede biitiinlestirilmis, 19. yy sonuna kadar bu sema siirekli gelisme
gostermistir. Ayrica ylizeylerde pencere boyutlarindaki oynamalarla, yuvarlak, oval yeni pencere formlari ile,
batidan alinmig stislemelerle, cepheler pargali bir hale gelmis, kubbe kasnagi yiiksek tutulmus, ince kose
kuleleri yapilmig, minareler inceltilmis, her asamada daha yiiksek bir his verilmek istenmistir. Cami
girislerindeki yiiksek merdivenler de anitsallik etkisiyle yapilmistir. Yiizyilin sonlarinda ise revakl, sadirvanl,
dortgen avludan vazgecilmeye baslanmis, daha ¢ok bahge tipi avlular tercih edilmistir (Inci, 1985).

2.Geleneksel Cami Ornekleri

Camilerin tasarim konseptleri analizi; i¢ mekan ve dis mekandaki donatilarin malzemeleri, bi¢imleri
baglaminda, mekan kurgusu analizi; Ortii sistemi, plan diizenlemesi baglaminda, i¢ mekan tasariminin estetik
anlayis analizi ise; temel tasarim ilkeleri baglaminda yapilarak analiz edilmistir. Geleneksel cami 6rnekleri
olarak “Siileymaniye Cami”, “Nuru Osmaniye Cami” ve “Ortakdy Cami” secilmistir. Siileymaniye Cami’nin
se¢ilme nedeni; Mimar Sinan‘m insa ettigi ilk kez iki yarim kubbeli plana sahip olmasidir. Sinan bu yapisini
“Kalfalik Eseri” olarak tanimlamaktadir. Nuru Osmaniye Cami’nin se¢ilme nedeni; caminin Barok ve Rokoko
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sanatinin etkilerini gosteren ilk biiyiik eser olmasidir. Otakdy Cami’nin segilme nedeni; parcali bir hale
dondstiiriilmiis cephe vurgusu ve barok ve ampir isluplarinda yapilmis olmasidir. Plan semast
baglaminda ii¢ caminin mekan kurgularinm, cephe diizenlerinin ve estetik algisma katki saglayan siisleme
unsurlarmin ve mimari tarzlarinin birbirinden farkli olmasi segilme nedenleri arasindadir.

2.1.Siileymaniye Cami

Mimarbast Sinan, 1550-1557 yillar1 arasmda Kanuni Sultan Siileyman’in kendi adina insa ettirdigi
Siileymaniye Camisi’nde ise sultanin giiciinii de simgeleyecek nitelikte biiyiik boyutlu bir cami tasarlamistir.
Mimar Sinan, Sehzade ve diger yapilarmm ardindan Siilleymaniye Camisi ile tekrar iki yarim kubbeli plan
semasma donmektedir. Ortada bir kubbe, iki yanda yarim kubbeler, yanlarda degisik boyutlarda kiigiik
kubbelerden olusan caminin, gecmis oziimlemeleri de igerdigi goriilmektedir. Olgii itibariyle Ayasofya’ya
yaklasan Siileymaniye’de, kendi ¢aginin teknolojisini kullanarak daha giiglii bir i¢ mekan etkisi yaratmayi
basarmistir. Ayn1 zamanda i¢ mekan ile dis kitle etkisi birlikte diisiiniilmiistiir (Ozer, 1987). Sinan’mn “kalfalik
eserim” dedigi Siileymaniye’de biiyiik kubbe, dort biiyiik tasiyic1 ayak lizerine oturarak giris ve mihrap yoniinde
iki yarmm kubbe ile desteklenmis, yarim kubbeler de iki ¢eyrek kubbe ile genisletilmistir. Yan boliimler de beser
kubbe ile ortiilmiis, ancak birbirine esit kubbelerin monotonlugu yerine bir biiyiik bir kii¢iik kubbe (a-b-a-b-a)
ritmi ile degisik bir etki yaratilmistir. Dolayisiyla ortada kalan kubbe, koselerdeki kubbelerle ayn1 genislikte
tutularak yan boliimler i¢ mekanla birlestirilmistir. Sonug olarak i¢ mekanda mistik bir ferahlik ve genislik etkisi
yaratilmistir (Camlibel, 1998). Benzer bigimde anitsal avlu organik olarak yapiya baglanan minarelerle 183er sey
bir biitiinliik duygusu iginde ele almmistir. Striikktiirde minareler ile biitiinlesmede piramidal goriiniim en iyi
sekilde saglanmigtir. Dort minarenin, ikisi avlu kosesinde birer serefeli, ikisi cami kiitlesi kosesinde iiger
serefelidir. Caminin i¢ mekan yapis1 dis goriiniiste biitiin incelikleriyle yansitilmigtir (Aslanapa, 1986).

Tablo 1. Siileymaniye Cami Analizi

SULEYMANIYE CAMiIi (1557) MALZEME

PLAN SEMASI (KARE) IC MEKAN

MIiHRAP (MERMER) MINBER (MERMER)

DIS MEKAN

KUBBE (KURSUN KAPLI) MINARE (TAS)
>
=
el
=z -

~ AVLULUA4
MINARELI,REVAKLI
TEK KUBBE,KARE HACIM
ESTETIK (KOMPOZISYON iLKELERI,SUSLEME)

TEMEL TASARIM iLKELERi
RiTM, KUBBE

SIMETRI, MINARE

TEKRAR, MiHRAP, MINARE
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SUSLEME

KUBBE MERKEZINDEKi NUR
SURESI HAT ESERI,

KALEM iSi,

VITRAY,
CiCEK MOTIFLI CiNi

2.2. Nur-u Osmaniye Cami

1748-1755 yillar1 arasinda yapilan cami Lale Devri eserlerindendir. cami Barok ve Rokoko sanatinin
etkilerini gosteren ilk biiyiik eserdir. Caminin 27.75 metre ¢apindaki kubbesi dort biiyiik kemere oturur. Mihrap
kismi kiitlenin digina dogru yarim kubbeyle ortiilii kiigiik bir ¢ikinti yapar (Sekil 4.25). Mihrap, minber ve
silmeleri Barok {islupta olduk¢a sanatkarane bir iislupla yapilmis olan caminin yazilari da dénemin taninmig
hattatlarina aittir (Oz, 1997). Siislemenin bollugu goze carpmaktadir. Deniz kabuklari, dalgali yay kemerler,
cesitli bigimlerdeki stitun basliklari ve agirlik kuleleri Tiirk Barok iislubunun ilk 6rneklerindendir. Dalgali yay
kemerler, deniz kabuklari, kenger/ akanthus yapraklari siklikla kullanilan motifler olmusken kemer bigimleri “S”
ve “C” kivrimlar1 diginda, duvarlardaki yon degistirmeler, ara kesitlere konan plastirlarin asimetrik diizenleri
siklikla kargimiza ¢ikmaktadir. Mihrap kismi, Osmanli cami mimarisinde aligik olunmadigi tarzda, disa dogru
cikint1 yapan, algak ve kiigiik bir yarim kubbeyle ortiilii olan poligonal bir plana sahiptir. Revakli avlunun cami
ile birlestigi iki noktada barok tas kiilahli, ikiser serefeli iki minare yiikselmektedir. Caminin mihrap i¢ mekan
kurgusu, geleneksel ve tek kubbeli camilerden farkli; orta kubbeye goére algak ve galeriler seklinde degildir.
Harimi g¢epecevre dolasan galeriler, duvarda acilan ve yiiksekte dolasan siirekli localar halindedir. Bunlarin
altindaki revaklar da diger camilere gore ana hacmin i¢ine tasmaktadir.

Tablo 2. Nur-u Osmaniye Cami Analizi

NUR-U OSMANIYE CAMII (1755) MALZEME

PLAN SEMASI (OVAL) iC MEKAN
MIiHRAP (MERMER) MINBER (MERMER)

DIS MEKAN
KUBBE MINARE
>
=
el
z
AVLULU,2 MINARELi,REVAKLI
ESTETIK (KOMPOZISYON iLKELERI,SUSLEME)
TEMEL TASARIM SUSLEME
ILKELERi
) HAT YAZILARI
RIiTM, KUBBE, .
ZITLIK UC BOYUTLU
BEZEME
TEKRAR, MiHRAP,
BAROK
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2.3. Ortakoy Cami

Cami ana mekani kare planlt olup, tizeri kubbe ile ortiiliidiir. Beden duvarlar1 aski kemerlerine kadar devam
ederek, kose ayaklarma oturur. Cephelerde bulunan yivli yuvarlak ayaklar icten de hissedilir. Pandantifler aski
kemerleri boyunca algalarak kose ayaklari tizerinde bulunan contre-poid kulelerine baglanir. Caminin tas dig
cepheleri barok tarzda oyma ve kabartmalarla siisliidiir. Biiyiik pencerelerin aydinlattigi i¢ mekan kalem isi, stuk,
alg1 profiller ve altin varak siislemeler ile zenginlestirilmistir. Yine bu mekanda somaki mihrap, minber ve kiirsii
bulunmaktadir. Ince ve zarif minareleriyle taninan cami, karisik uslupta insa edilmistir. Tek kubbeli olup,
kubbeden kare plana gegiste, istinad kemerlerinin birlestigi koselerle kubbe arasindaki pandantiflerin dig yiizleri
kursunla ortiliidiir. Ortakéy Cami’nde 19. yiizyil sultan camilerinin hepsinde oldugu gibi iki boliimden
olusmustur. Asil ibadet mekan1 olan harim boliimii ile girisin 6niinde yer alan hiinkar kasrindan olugsmaktadir.
Her iki boliim, batidaki hiinkar girisi diginda simetriktir, ve birbirleriyle esit dl¢iide tasarlanmistir (Batur, 1985).
Tablo 3. Ortakdy Cami Analizi

ORTAKOY CAMIi (1853) MALZEME

PLAN SEMASI (PARCALI) iC MEKAN

MIHRAP (MERMER) MINBER (MERMER)

DIS MEKAN

KUBBE (KURSUN KAPLI) MINARE (TAS)

iSLEV

AVLULU,MINARELi,REVAKLI
TEK KUBBE,KARE HACIM

TEMEL TASARIM | SUSLEME
ILKELERI .
] TEZYINAT
RITM, KUBBE
SEREFE ALTI
SIMETRI, AKANT YAPRAGI
ALTIN KAPLI
TEKRAR,
MIHRAP, MINARE | GEOMETRIK
L ZINCIR MOTIFLI
BIRLIK BORDUR

3.Modern Camiler

Modern cami tasarim Ornekleri, mimari 6zellikleri acisindan farkli tipolojiler gostermektedir. Modern cami
yaklasimimin ana prensibi gelenekselin disinda kendi tarzi ve estetiginde yapilmis olma ilkesine dayanmaktadir.
Bu nedenle sadece teknolojinin getirdigi cagdas malzeme kullaniminin modernligi yeterli olmayip, tasarimda da
modernlik aranmaktadir. Tiirkiye’de son 50 yil i¢erisinde insa edilen camilerin niteligi, cagdas Tiirk mimarisinin
en 6nemli sorunlarindan birini olusturmakta, gegmis yiizyillarin mimari {isluplarina 6ykiinme bu dénemin {iirtinii
olan yetmis bini agkin caminin ortak 6zelligi olarak 6n plana ¢ikmaktadir. 1960’lardan itibaren basta Istanbul
olmak iizere Anadolu’nun ¢esitli kentlerinde ¢agdas cami tasariminin ilk 6zgiin orneklerinin insa edildigi
bilinmekle birlikte, ne yazik ki, aragtirmalar bu camilerin sayisinin Tirkiye genelinde ylize ulagmadigini
gostermektedir. Bilindigi iizere ilk camiler kubbeli yapilar degildir. Cami mimarisinin degismezleri ibadet
edilecek yonii belirleyecek bir mihrap, vaaz i¢in minber ve vaaz kiirsiisii ve son olarak insanlara namaz vaktini
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bildirmek i¢in minareden ibarettir. Kubbe, temelde sembolik degil, islevsel bir mimari unsurdur. Endiistri
Devrimi 6ncesinde genis bir mekan1 drtmenin en elverisli yolu olarak tarih boyunca kullanilmistir. 19. ylizyilin
ardindan, c¢elik ve betonarmenin gelismesi ile iglevi biiyiikk 6l¢iide sona ermistir. Kubbe, kendisine yiiklenen
sembolik anlam ve glinlimiiz yapicilar eliyle, 20. yiizyill cami mimarisinin “vazgegilmez” unsuru haline
getirilmistir. Islam dininin ilk camileri ile giiniimiiz camileri arasinda benzerlikler azdir. ik dénemlerden bugiine
cami mimarisi siirekli gelisim gostermis, Islam dininin yayildig1 farkli cografyalarim &zelliklerine bagl olarak
birbirinden ¢ok farkli goriiniimlere ulagmistir. Dolayisiyla, cami mimarisi degismez unsurlardan olusan bir
kavram olmadig1 gibi, formalist beklentiler de igermez. Gegmiste higbir cami bir digerinin kopyasit degildir ve
insa edilen her yeni camide mutlaka bir yenilik, yeni bir tislup, teknolojik gelisme izlenmektedir.

Bu camileri mimari niteliklerine gore {i¢ ana baslikta incelemek olasidir:

a. Egrisel st ortiili camiler
b. Kirik plak/piramidal iist ortiilii camiler
¢. Bi¢im ve kiitle denemeleri

Egrisel Ust Ortiilii Camiler: Tespit edilebilen ¢agdas camiler igerisinde en kalabalik grubu egrisel iist ortiilii
camiler olugturmaktadir. Bunun nedeni mimarlarin ve mimarlardan daha ¢ok halkin kubbeli caminin makbul
oldugu diistincesinden kurtulamamasidir. Mimarlarla yapilan goriismelerde, igverenin caminin kubbeli olmasi
yoniindeki yogun talep ve baskisi siklikla dile getirilmistir. Isverenin bu tutumu karsisinda mimarlarmn iki yol
izledigi goriilmektedir. Bunlardan ilki, Osmanli dénemi camilerinden hosa giden bir veya birkag &rnegin
secilerek betonarme teknolojisi ile yeniden insa edilmesi, digeri ise tasarimda bir kubbeye yer vermekle beraber,
yapiya ¢agdas yorumlar katmaya yonelmektir. Olduk¢a gii¢ olan ikinci yaklagimimn her zaman estetik sonuglar
dogurdugunu sdylemek olasi degildir. Ustaca ¢oziimlerle kubbe mimarisine 20. yiizyilin damgasmin vuruldugu
ornekler de vardir.

Kirik Plak/Piramidal Ust Ortiilii Camiler: Osmanli mimarisinin merkezi mekan geleneginin ¢agdas yorumunu
iceren Orneklerin yer aldigi bu grubu, kirik plak st ortiilii camiler olusturmaktadir. Bu camiler, “Osmanl
camisi” imajindan ¢ok farkli bir gériiniim sunarlarken, bir yandan da Klasik Osmanli camilerindeki merkezi
mekan anlayisini giiniimiize basariyla tasiyan yapilardir.

Bicim ve Kiitle Denemeleri: Kubbe veya kubbe etkisi uyandiran kirik plak iist ortii sistemini kullanmayan
camiler bu grup igerisinde ele alinmistir. Bu gruba dahil edilen ve ¢ok tanimnan bir diger cami ise Behruz ve Can
Cinici'nin tasarimi olan, TBMM Camisi'dir (1989). Plani, uzun kenar1 mihrap duvarina paralel bir dikd6rtgen
olan harim, betonarme kiriglerin mihraba dogru kademelenerek yiikselmesiyle olusturulmus konik bir {ist ortiiye
sahiptir (Eyiipgiller, 2006)

3.1. TBMM Meclis Cami

TBMM kompleksinin ig¢inde yer alanBehruz Cinici ve Can Cinici tarafindan tasarlanan bu cami, anitsalliktan
bilingli bir gsekilde kacinan miitevazi bir yapidir. Cami mimarisinde yeni bir tasarim Onerilmektedir 1985’te
baslanan cami, kuzey-giiney dogrultusunda uzayan meclis kompleksine yerlesirken, kibleye yonelmek iizere 23
derece akstan saptirarak konumlandirdiklari yapr ile, alanda bir yonlenme oku, hatta bir sirkiilasyon dagilim
noktast meydana getirmektedir (Cinici, 1999). Giiney kuzey ekseninde uzanan cami {i¢ ana kisimdan meydana
gelmektedir. Bunlar giineydeki zemin kotunun altinda yer alan bahge, dikdortgen bigimli harim ve kuzeyde yer
alan yine iicgen bigimli 6n avludur. On avlu ii¢ taraftan revaklarla kusatilmistir. Minaresi olmayan camide ayrica
bir kitaplik bulunmaktadir. Harim kademeli bir piramitle ortiiliidiir Piramidi olusturan Kiriglerin arasindan ig
mekana dogal 151k alinmaktadir. Mihrap zemine goémiilii ve i¢inde bir havuz bulunan bahgeye bakan tamamen
seffaf bir nistir. Cami, Erken islam mimarisinden etkilenmistir. Anitsalliktan uzak bir bicimlenmeye sahip olan
caminin minaresi bir selvi agaciyla sembolize edilmistir. Havuzlu bir bahgeye agilan kible duvari bugiinkii
anlayisin aksine saydamdir. Giiney yoniindeki bu bahge arastirmacilar tarafindan cennet metaforu olarak
nitelenen islam bahgesine génderme yapmaktadir (Cinici, 1999).
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Tablo 4. TBMM Cami Analizi

TBMM CAMI (1989) MALZEME

PLAN SEMASI (HAREKETLI) iC MEKAN

MIHRAP (CAM) MINBER (AHSAP)

ﬂﬂ Ei,_k:;__—f

o1

DIS MEKAN

KUBBE MINARE (AGAC)

YOK

ISLEV

AVLULU ,MiNARESIiZ, REVAKLI,
PiRAMIDAL ORTU, SEFFAF CEPHE,
SU OGESI

ESTETIK (KOMPOZIiSYON iLKELERI,SUSLEME)

TEMEL TASARIM iLKELERI
RiTM,PRAMIDAL ORTU
TEKRAR, KOLONLAR
BIiRLIK, MEKAN ORTUSU

3.2. Yesilvadi Cami

Yesilvadi Cami 2010 yilinda yapilmistir, mimari Adnan Kazmaoglu’dur.Yesilvadi Camii Analizi Yesilvadi
Camii bigimsel olarak, ibadet mekaninda ilk defa uygulanan dairesel plani, plana bagl olarak yiizeylerde olusan
egrisellikler, kiitlesel olarak yarimkiire formu, minarenin planda giines saati olusturmak istenmesiyle ¢ok uzun
olmasi ve simgeselliklerle dolu farkli serefe ve kiilah dizayni, i¢ mekanda mihrab ve minberde daha 6nce
denenmis olmakla birlikte gelenekselden farkli cam kullamimi, tezyinatta siisleme kullanilmayip sadece altin
yaldizli hatlara yer vermesi, yine son yillarin tercihi kufi hatlarin agirlikli kullanimi ile daha 6nce yapilmis olanin
disinda bir tasarim gergeklestirilmek istenen, bunun yaninda form ne kadar farklilagsa da kubbe, minare
unsurunu kullanmas ile de tarihe gonderme yapmaktan geri durulmayan bir camidir. Cami yap1 baglaminda
degerlendirildiginde, yine ¢agmin yaygin olan betonarme sistemi ile yapilmigtir. Malzeme bakimindan ise
tamamen mermer kaplidir. Mermer kullanimu ile sade beyaz bir goriiniim elde ederek modern bir ¢izgi olusturma
diistincesi i¢ mekanda da saglanmis, i¢ mekan elamanlar1 ve detaylar1 ayakkabiliklara kadar mermer yapilarak
biitiinliik saglanmak istenmistir. Tamamlayict malzeme olarak da cam kullanilmistir. Camide dikkat ¢ekici olan
bir nokta da, biitiin bu malzeme ve form arayislar1 yogun bir simgesellik iizerine diisiiniilmiistiir, caminin
nerdeyse her detayinda farkli dinsel yorumlamalar vardir. (Kazmaoglu, 2003)
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Tablo 5. Yesilvadi Cami Analizi

YESILVADI CAMI (2010) MALZEME
PLAN SEMASI (DAIRESEL) iC MEKAN
MIHRAP (CAM) MINBER (CAM)

DIS MEKAN

KUBBE MINARE
(BETON+CELIK))

YOK

iSLEV

AVLULU, KULLIYE NITELiGINDE

ESTETIK (KOMPOZISYON iLKELERI,SUSLEME)

TEMEL TASARIM SUSLEME

ILKELERI

KUBBE TEZYINATI
RiTM,PRAMIDAL ALTIN YALDIZLI
ORTU HAT
TEKRAR, KUBBE KUFI YAZI
SUSLEME

BiRLIiK, ORTUSU

3.3. Sakirin Cami

Cami, 2010 yilinda Hiisrev Tayla ve Zeynep Fadillioglu tarafindan tasarlanmistir. Cami, ana kiitlesi disaridan
bakildiginda kabuktan olusturulmus gibi gozitkmektedir fakat ibadet mekaninda kolon ve kirislerle bu kabugun
saglayacagi i¢ mekan biitiinliigli bozulmustur. Cepheler aliiminyum sebekelerle kapatilmis, i¢ mekanin kolon ve
kirislerle sinirlandirilan yiizeyi ile bu sebekeler arasinda biiyilk ve fonksiyonu olmayan bosluklar
olusturulmustur. Caminin kubbesi aliiminyum kompozit levhalarla kaplanmistir. Avlu revaklar1 kemerli degildir.
Revaklar kalin beton kirig ve kolonlarin tekrari ile olusturulmustur ve {ist ortiisii tam kubbe degildir. Ayrica bu
revaklarin ortasina sadirvan yapilmamis, Londrali tinlii su heykeltiraggist olan William Pye’e saydam bir kubbe
olarak kii¢iik bir havuz tasarlatilmistir. Minareler son cemaat mahalli hizasinda, ana kiitleden kopuk olarak
caminin iki kenarnda bulunmaktadir. Ayrica minare, cami kiitlesine oranla ince yapilmistir (Kuban, 2009).
Mihrab, yesil renkli dairesel bir oyuk goriiniimiindedir. Oyugun igi altin yaldizla boyanmigtir. Mihrab genisligi
¢ safi kapsayacak sekildedir ve cami hareminden bir kot yiikseltilmistir. Minber mihrabin saginda, mihrab gibi
klasik minber formlarmin disinda tasarlanmistir. Fiber malzeme ile, dairesel hatlarda, devetiiyli renginde
yapilmig minber, oniki basamaklidir.. Cephelerde cam yiizeyler tamamen altin yaldizli dalgali sekillerle
kaplanmigtir. Cami igerisinde, kubbede kirmizi renk kullanilmistir.
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Tablo 6. Sakirin Cami Analizi

SAKIRIN CAMI (2010) MALZEME

PLAN SEMASI (KARE) iC MEKAN

MIHRAP (FIBER) MINBER (FiBER)

DIS MEKAN

KUBBE (ALIMINYUM MINARE (BETON)
KOMPOZIT LEVHA)

[

ISLEV

AVLULU, REVAKLI, SADIRVAN
YERINE SUS HAVUZU, iKi
MINARELI

ESTETIK (KOMPOZIiSYON iLKELERI,SUSLEME)

TEMEL TASARIM SUSLEME

ILKELERI
CAMLAR ALTIN
TEKRAR, REVAK YALDIZLI BEZEME

BiRLIiK, MEKAN KUFI, SULUS HAT

ORTUSU ..
KALEM isi

SIMETRI, MINARE,
AVLU KUBBESI

Degerlendirme ve Sonu¢

Camilerin estetik algilarmin analizi i¢in; GSF dgrencilerinden ve 6gretim elemanlarindan secilen 50 kisiye
camilerin i¢ mekan, dis cephe, cami elemanlar1 (mihrap,minber, minare) estetigi, siisleme ve cami anlayigina
uygun tasarim anlayisiyla ilgili sorular, camilerin fotograf slaytlari esliginde sorulmustur. Sorulan sorulara en
diistik 1 ve en yiiksek 5 olmak {izere puan verilmesi istenmistir.Elde edilen sonuglar su sekildedir:

Tablo 7. Camilerin Estetik Algilarinin Degerlendirilmesi

CAMILER DIS CEPHE iC MEKAN MIiHRAP,MiNBER,MINARE | CAMIi
TASARIM
ANLAYISI
SULEYMANIYE 4,88 4,84 4,66 4,82
NUR-U OSMANIYE | 4,09 4,01 4,00 4,37
ORTAKOY 4,09 4,19 4,21 3,84
TBMM 3,17 2,94 2,76 2,07
YESILVADI 3,94 3,37 3,19 2,98
SAKIRIN 3,56 3,39 3,39 2,80

Caligma kapsaminda secilen camilerin plan semalar1, mekan kurgulari, cami elemanlarmin bigimsel
ozellikleri, i¢ mekan tasariminda kullanilan temel tasarim ilkeleri analiz edilerek tablolastirilmigtir. Camilerin
mekansal ozellikleriyle ilgili olusturulan tablolardan ¢ikan sonuglar su sekildedir:
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Tablo 8. Camilerin Genel Analizi

MALZEME- SUSLEME TEMEL TASARIM ILKELERI{
. PLAN
CAMI ADI SEMA
Mihrap Minber Minare Tekrar Ritm Simetri Birlik Zithk
d Mermer | Mermer Tasg
o) | Silleymaniye Kare
é Kalem isi-Vitray-Cini-Hat ‘ ’ ’ .
4
w Mermer ’ Mermer | Tas
o Nur-u oval
© Osmaniye Hat-Bezeme ‘ ’ ’ ’
Mermer | Mermer | Tas
Ortakd Parcal1
Y Tezyinat-Hat ’ ’ ’ ’
Cam ’ Aksap | Agag
TBMM Hareketli
Peyzaj-Sade ‘ ’ ‘
Z +
o Cam Cam Betqn
) Yesilvadi Oval Celik
[a) esilvadi
3 ® o C
Fiber ’ Fiber | Beton
Sakirin Kare ]
Bezeme-Kufi-Hat-Kalem isi ’ ’ ’ ‘

v' Calisma kapsaminda 6zellikle farkli plan semalarina sahip camiler segilmistir.

v" Geleneksel camilerin elemanlarindan mihrap, minber, minarede kullanilan malzemeler {igiinde de
aynidir. Bu savdan yola ¢ikarak; mermer ve tas malzemenin agirlikli olarak kullanildig1 goriilmiistiir.

v" Geleneksel camilerdeki siislemelerin birbirine yakin olup, genellikle kalem igi, hat ve ¢ini oldugu
gorillmiistiir.

v" Geleneksel camilerde kullanilan temel tasarim ilkelerine bakildiginda; tekrar, rtim, simetri ilkelerinin
hepsinde hakim oldugu, Nur-Osmaniye Cami’nde ise plan semasindan kaynakli zitlik ilkesi kullanilmistir.

v" Modern camilerde, kurgulanan plan semalar1 birbirinden farklidir ve farkli tasarimlar denenmistir.

v" Modern camilerin elemanlarmda kullanilan malzemeler, geleneksel malzemeler olmayip, cam, fiber,
beton ve ¢elik gibi teknolojik malzemeler denenmistir.

v" Modern camilerlerdeki siislemeler, geleneksel camilerle paralellik gostersede daha sade bir tasarim
goriilmiistir. TBMM  cami ¢ok farkli bir tasarim anlayisiyla siislemeden arinarak, peyzaj unsurlarmi odak
noktasi haline getirmistir.

v Modern camilerde kullanilan temel tasarim ilkeleri ise tekrar, ritm ve birliktir. Sakirin Cami
digerlerinden farkli olarak simetri ilkesini kullanarak, geleneksel camilere génderme yapmustir.

v' Camilerin estetik algilarini degerlendirilirse; geleneksel camilerin gerek dis cephe, gerek mekan
tasarmi, gerekse siisleme bazinda daha pozitif oldugu gériilmiistiir. Ozellikle Siileymaniye Cami’nin degerleri
¢ok yiiksektir buda camilerdeki estetik anlayisinin gorkemli ve ihtisamli geleneksel camilerin daha pozitif
algilandiginin gostergesidir.

v" Modern camiler degerlendirildiginde; Sakirin Cami’nin estetik algisi diger modern camilere oranla
yiiksektir, bu da Sakirin Cami’nin geleneksel cami plan semasina ve siislemesine gonderme yapmasindan
kaynaklanmaktadir.

v" Modern camiler arasindan TBMM Cami, estetik algis1 agisindan en diigiik degerdedir. Katilimcilar,
genellikle TBMM Cami’nin kubbesi ve minaresinin olmamasindan kaynakli yapinin disaridan cami olarak
algilanamadigindan  bahsetmislerdir. Bu nedenle cami mimarisini klasik cami anlayisina gore
degerlendirmislerdir.

v' Caminin tasarim kurgusunun diger camilerden farkli olmasi, cami anlayisina uygun bulunmamustir.
Ayrica stisleme unsurlarinin tasarimda kullanilmamasi estetik agidan negatif olarak degerlendirilmistir.

Sonug¢ olarak; Osmanli doneminde cami mimarisinin kazandigt islup, zirveye ulasmis ve Osmanl
uygarliginin mirast olmustur. Giiniimiizde ise cami mimarisi i¢in yeni ve ¢agdas tasarim arayiglarinin istenen
seviyeye ulagamamasi Osmanli {islubuna duyulan hayranliktan kaynaklanmaktadir. Yiizyillar 6nce insa edilmis
klasik cami tasarimlarinin giiniimiizde istiine birsey katmadan sadece taklit edilerek kurgulanmasi tartisilmasi
gereken bir durumdur. Camilerin hem 6zgiin tasarimi, hem de insasinin ¢agdas yap1 teknolojisine dayanmasi
gerektigine, klasik cami anlayiginin modern tasarimlarla da kurgulanabilecegine inanmak gerekmektedir.
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Tiirkiye’de yenilik¢i cami tasarim ornekleri sayisi azdir. Ancak Islamiyetin giicii ve varligimin ifadesi olan
geleneksel camilerden elde edilen ogretileri, teknolojik malzemeler kullanilarak, modern ve yenilik¢i cami
tasarimlariyla harmanlamak camilerin sosyal agidan herkeze agik, ibadet edilen, diizenli insani ve manevi bir
mekan olma ozelliklerini yitirmesi olarak algilanmamalidir. Ayn1 zamanda modern cami tasarimi anlayis1 da
klasik caminin niteliklerinin kaybedildigi ve sadece ¢agdas olma mantigiyla inga edilen cami kurgularindan
arindirilmalidir.
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Abstract

Cities have cultural and historical qualities. The services provided by the local authorities are important to shape
the cities visually and socially. The aim of local elections is to select the local authorities. The aim of this
research paper is to analyse the criteria on which people make decisions in local elections and the indicators
which show the success of the local authorities. The target group is people who live in Istanbul Kadikoy-
Fenerbahg¢e neighbourhood. To gather data a survey was given to 295 participants. In the survey, together with
the questions on their sex, age, education, income level and how long they have lived in the neighbourhood, they
were also asked about their political opinions, how much they know about the duties and responsibilities of the
local authorities, the criteria about electing the local authorities, their opinions about the indicators showing the
success of the mayors and their opinions on their own contributions on the city. While analysing the results, it
has been seen that in Kadikoy neighbourhood the income; that the education level is comparatively very high
and people’s awareness on urban politics is definitely high; that they have participation spirit; that they consider
the qualities of the local authorities in the elections but not their political interests.

Introduction

The city is a product of the common living. The city is the main issue for all social groups and habitats. Basic
needs are met in the city and ve this concerns all social groups. (Castells,1997) Local governments develop
active citizenship, provide local representation and participation, contribute to the development and formation of
local identity, develop a sense of belonging and solidarity, unity, integrity. (Y1ildirim,1994)

The general policy is unavoidable impact on local politics. However, the local power structure is important in
making decisions at the local level. (Cukurgayir,2008) Economic or political relations between the powerful
groups in local politics is important. In this context, it is important who directed the local politics.(\Varol, 2000)
Therefore, given an extremely value to the local elections in Turkey.

Local governments are represented and participating institutions, bringing democracy with an effective and
functional interaction. Spatial and social distance between rulersand ruled goes down to a minimum at the local
level. Therefore, various urban groups can be represented in local decision-making bodies and local actors can
participate in the system easily.(Cit¢i,1996)

Objectives and Methodology

The aim of this research paper is to analyse the criteria on which people make decisions in local elections and the
indicators which show the success of the local authorities. The target group is people who live in Istanbul
Kadikoy-Fenerbahge neighbourhood. To gather data a survey was given to 295 participants. Fenerbahge
neighbourhood population is 25.170. According to information received from reeve; the number of voters in
local elections (March-2014) is 17.000 persons. There are 59 streets in the neighbourhood. The sample group
was formed of 295 people, with 5 surveys in each street. The participants have been chosen randomly. The study
is descriptive type.
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Findings

A survey has been given to 295 people living in the neighbourhood. 148 (50,17%) of the participants were men.
147 (49,83%) of them were women. As shown in Table 1, 114 (% 38,64) of the participants were between 35-54
years old. The lowest rate was 75 years and older group.

As for the educational backgrounds of the participants the largest group consists of 129(%43,73) university
graduates. The number of secondary school and primary school graduates is low. There are 19 participants with
master's and doctoral education. According to the Turkish Statistical Institute’s address based population
registration system(ADNKS) data; master-doctoral graduates to total population rate of 0.08%; rate of university
graduates by 8.7%; rate of high school graduates is 17.8%.(TUIK,2014) Therefore; it is observed that the
education level of our participants on average in Turkey.

When we investigated the income of our participants; the largest group consists of 105 (%35,59) with 5001-
7500TL. monthly income. According to the Turkish Statistical Institute’s “Income and Living Conditions Survey
2013” data; in Turkey the average annual income per household is 26.577 TL.(TUIK,2014) Based on monthly
income is 2214,75 TL. According to this data; our participants considered above average income.

As shown in Table 1, the neighbourhood is a tendency for such long time sitting. When the participants were
asked about how much they know on the mission, authority and responsibility of the municipalities, the answers
were as follows: 182 (61,69 %) sufficient; 11(3,73 %) insufficient; 52(17,63 %) good and 49 (16,61 %) very
good. 1 (0,34%) participant marked “I don’t have any idea” option.

In the 7" question of the survey; interest in local politics were asked. 144 (48.81%) people said "I have been
interested” This is a pleasing result. Because one of the most important indicators of urban consciousness is
interest in urban policy.

Table 1. Gender Distribution, Age Distribution, Educational Background, Average Monthly Income
Status, Duration of Living in Neighbourhood, Level of Knowledge about Municipal Services, Local Policy

Relevance

The 8th question of the survey is participants’ choosing criteria for mayor. The result of this question is

n % n %
. Women 147 49,83% 0-5 years 12 4,07%
1. Gender Distribution 10~ 148 | 50,17% _ _[6-14 years 38 |1288%
5. Duration of Living in
18-34 112 37,97% 15-24 years 143 |48,47%
Kadikoy-Fenerbahge
35-54 114 38,64% Neighbourhood 25-34 years 83 28,14%
2. Age Distribution |- 2 50 |1695% 35yearsandover| 19 | 644%
75 and over 19 6,44% Very good 49 16,61%
Literate 1 0,34% 6. Particinants’ Level Good 52 17,63%
Primary School 18 6,10% o.f Knowlz dge about Sufficient 182 |[61,69%
Secondary School| 14 4,75% .. . Insufficient 11 3,73%
Municipal Services Tdomi b
High School 73 | 24,75% : de‘;“ ave aly 1 | 034%
3. Educational ToroVears
Background Degree Graduate 41 13,90% I never interested 13 4,41%
g:]a:\éir:tzy 129 |43,73%]|7. Local Policy Little interested 46 15,59%
Relevance | have been
M.S.- PhD 19 6,44% . 144 |48,81%
interested
0-1.000 TL. 11 3,73% Very interested 92 31,19%
1.001-2.500 TL. 19 6,44%
4. Average Monthly 2.501-5.000 TL. 81 27,46%
Income Status 5.001-7.500 TL. 105 | 35,59%
7.501-10.000 TL. 51 17,29%
10.001 and over 28 9,49%

noteworthy politically. In local elections, urban mayor candidates are representatives of political parties. But at

the survey results; political parties as selection criteria is # 5. The most important criteria are the project of the
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candidate and reliability. As can be seen here, people's urban mayor selection criteria are not political; service-
oriented. The release of the survey results can be linked to the height of the participants' education and income.
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Figure 1. The choosing criteria for mayor

The most common answer to the question: “What do you think the mayor indicator of success?” was “justice in
zoning decisions”. The number of people who think that the success indicators of green space arrangement are
266.
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Figure 2. Success indicators of urban mayor

When the participants were asked “How people can contribute in order to beautify the city?” the answers were as
follows: 143 persons attending city council meetings to present ideas;

116 participants report ideas and complaints to the municipal authorities. Vote is the third most frequent answer.
In other words; according to the participants, active local participation methods is more important. Participatory
urban management process is open to the general public. Local elections are a part of participation mechanism.
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Figure 3. The contribution of urban individuals

Discussion and Conclusion

Urban society is a heterogeneous structure. Different interest groups and voter expectations are forcing local
administrators to improve themselves. If the correct understanding of the structure of local voters, electoral
success is affected. Successful local politicians, gives importance to the contribution of the community in the
distribution of urban services.(Bardhan ve Mookherjee, 2000) The selection of local administrator not only the
cities; It also affects a broad range of countries. Vote, is not sufficient to fulfill the duty to the city. (Cochrane,
2007)

According to the results of our survey; the majority of our participants are sufficient information in terms of
urban politics. They carry the spirit of participation; respect the interests of the city in elections. Participants
have the information about joining the council. Urban consciousness of Kadikoy Fenerbahge neighbourhood
seems high.
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Abstract

Sustainability creates solutions that solve the economic, social and environmental challenges. It is studied and managed
over many scales of time and space and in many contexts of environmental, social and economic organization. The focus
ranges from the total carrying capacity (sustainability) of planet Earth to the sustainability of economic sectors, ecosystems,
countries, municipalities, neighbourhoods, individual lives. In short, it can entail the full compass of biological and human
activity or any part of it.

The overall driver of human impact on Earth systems is the destruction of biophysical resources, and especially, the
Earth's ecosystems. The total environmental impact of a community or of humankind as a whole depends both on population
and impact per person, which in turn depends in complex ways on what resources are being used, whether or not those
resources are renewable, and the scale of the human activity relative to the carrying capacity of the ecosystems involved.

The search for sustainability has been entwined with the quest for sustainability assessment methods, metrics and tools
as instruments to operationalize the concept of sustainable development. As Architecture interior design will have to be
viewed from an entirely new perspective consistent with ecologic and societal values and equity our own expanding
population and that of our planet is a provocative and prime problem. Unless we can soon develop heroic measures to
stabilize our global population, our prospects of a less liveable world will dramatically increase, nature’s ecosystems have
considerable resiliency and ability to recover.

The aim of the research is to deliver the massage of the Ecological sustainability that is the task of finding alternatives to
the practices that got us into trouble in the first place: it is necessary to rethink about agriculture, shelter, energy use, urban
design, transportation, the importance of wilderness and our central values.

In conclusion there is an imarging need for eco-designs that match environmental and social culture needs for each
community as its varied from one to the other, and the challange is how the designers can create these smart solutions that
can be adopted in different communites, consedring the sustaianability international rating methods which is not applicable in
all countries in a cohesive and logical framework.

© 2015 Selection and/or peer-review under responsibility of the organizers of the 2015 International Conference “All In One
Conference”
Keywords: Sustainable Buildings; Eco-Designs; Culture and Heritage

1.Introduction

Over the last two decades, the concept of sustainable development has emerged as a new development
paradigm, combining social, economic, environmental and political aspects of development. These areas are
often called ‘dimensions’ or ‘pillars’ of sustainable development and have received varying degrees of attention
by the research community. Indeed, the sustainable development debate was mainly dominated by environmental
issues at its beginning. Subsequently, economic concerns were also included in the debate whilst it is only in the
late 1990s that social issues were taken into account within the sustainability agenda.

ENVIRONMENT
ECOSYSTEM INTEGRIRY
CARRYING CAPCITY
BIODIVERSITY

SOCIAL
CULTURE IDENTITY
EMPOWERMENT
STABILITY

EQUITY

Figure 1: The three dimensions of Sustainability
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A quiet transformation is taking place in communities all over the world. Thousands of citizens and their
governments are embracing a new way of thinking and acting about their future. Motivations for involvement
vary, but they include a desire to improve the quality of community life, protect the environment, and participate
in decisions that affect us; concern about poverty and other social conditions, longing for a sense of satisfaction
that money can’t buy. These motivations are all coming together now in a movement toward sustainable
communities.

The research problems

The main Problem is about our understanding the meaning and importance of social sustainability, which
is still fuzzy and limited by theoretical and methodological constraints stemming from its context and
disciplinary-dependent definitions and measurements. So we will summarize the problems in:

1. The Absence of community awareness with the real meaning and importance of sustainability as a
multi-dimensional concept with great attention to the social sustainability as a core element.

2. The Absence of the environmental knowledge and relationship with human well being.

3. The Misleading conjunction for sustainability with environmental concept as a single standing concept
without the other two dimensions.

The research aim

The aims of this research are twofold. Firstly, it endeavours to fill an important literature gap in the
examination of the multifaceted nature of the ecological design of sustainable development and to assess the
main difficulties hampering its comprehensive study. The second aim is to review the Masdar city as the first eco
designed city in UAE.

The need for sustainability respecting the notion of Ecology

Sustainability creates solutions that solve the economic, social and environmental challenges.
Sustainability is studied and managed over many scales (levels or frames of reference) of time and space and in
many contexts of environmental, social and economic organization. The focus ranges from the total carrying
capacity (sustainability) of planet Earth to the sustainability of economic sectors, ecosystems, countries,
municipalities, neighborhoods, home gardens, individual lives, individual goods and services, occupations,
lifestyles, behavior patterns and so on. In short, it can entail the full compass of biological and human activity or
any part of it [1].

Acrchitecture is a reflection of our society in attitudes, costumes, desires, needs, and technology. In our
society it is an expectation that runs counter to ecologic coherence and sustainability. Architecture shapes and
conditions our attitudes and relationship of people with people. It also bears a relationship to community and to
the built environment and its attendant infrastructure

Necessity of Ecologic Design

Architecture will have to be viewed from an entirely new perspective consistent with ecologic and
societal values and equity our own expanding population and that of our planet is a provocative and prime
problem. Unless we can soon develop heroic measures to stabilize our global population, our prospects of a less
livable world will dramatically increase, nature’s ecosystems have considerable resiliency and ability to recover.

Cosmic unifying force that flows through our planet’s dynamic, systemic order with ecologic balance has
made us what we are, our beginning within the provisionary miracle of life has sustained us but our divisive
minds and sophisticated technologies have and continue to deplete the life giving and sustaining ecosystems. We
threaten ourselves within how we think, specify and act.
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Figure 3: Cosmic unifying forces

2.Human needs and Quality of life:

In this section we propose a list of human needs to be used as the basis for generating a set of indicators
for Quality of life (QOL). In its original definition, sustainable development focuses on “meeting the needs of
the present without compromising the ability of future generations to meet their own needs”. The fulfilment of
needs is not only a precondition for sustainable development but also for individual well-being and thus for a
high quality of life. Quality of life is most commonly defined as consisting of two parts, the objective (the
resources and capabilities that are given for a person) and the subjective (the well-being of a person).

The overall assessment of human experience has been commonly expressed by the term quality of life
(QOL) across multiple disciplines including psychology, medicine, economics, environmental science, and
sociology. The term “quality of life” QOL as a general term is meant to represent either how well human needs
are met or the extent to which individuals or groups perceive satisfaction or dissatisfaction in various life
domains. Understanding QOL has tremendous potential implications because improving QOL is a major policy
and lifestyle goal [2].

When we evaluate the state of human affairs or propose policies to improve them, we typically proceed
from assumptions about the characteristics of a good life and strategies for achieving them. We might suppose,
for example, that access to particular resources is a part of a good life and, therefore, that increasing economic
production per-capita is an appropriate goal.

Quality of Life

How How
vetel [Human ) et
uliime
Opportunities Met Needs is Perceived
Subsistence L
to meet human  [==p® Reproduction | - - - - - > Subjective
needs, now and > igcg{!w —> Well-Being
in the future > ection ——> (happiness,
h Understandin i
(Built, Human, _‘b Participation ° #’ “"“W-W‘?”am)
Social, and P | cisure 2 for individuals
Natural Capital 1™~~~ [®| Spirituality = 2dl/OF GrOUPS
H Creativity
and time) Idontity
Freedom

Envision-
ing,evolv- |«
ing social
norms

Figure 4: Quality of Life (QOL) as the interaction of human needs
And the subjective perception of their fulfilment, as mediated by the opportunities available to meet the needs.
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3.Masdar the Eco-designed city in the desert:

Masdar is a new kind of Energy Company that takes a holistic approach to renewable energy and clean
technology. A commercial enterprise, Masdar operates through five integrated units, including an independent,
research-driven graduate university, and seeks to become a leader in making renewable energy a real, viable
business and Abu Dhabi a global center of excellence in the renewable energy and clean technology category.

No carbon dioxide, no cars, and no waste products: Masdar (Arabic for “source”) has been designed from
scratch as an ecological city that is only dependent on renewable energy. Of this, 80% is solar energy and the
rest is gained from wind energy installations and the conversion of waste materials. An ultramodern
infrastructure and building technology will lower energy and water requirements by around 70%. In terms of
transport, the urban area of Masdar is accessed using electric vehicles and is linked to the public transport
network by a light railway.

Masdar Initiative objects:

As a visionary project, Masdar has attracted major interest worldwide, last but not least because
renowned British architect Sir Norman Foster is responsible for overall planning. Swiss companies were also
significantly involved in the design of Masdar. Masdar has a clear initiative objectives pointed as :

-To emerge as the global hub for Cleantech education, research, development and production.

-To partner with global leaders and innovative companies in the Cleantech industry.

- To diversify the Abu Dhabi economy with focus on renewable energies.

-To develop a sustainable city that incorporates the highest quality of life with the lowest environmental
footprint.

-To create a city which is carbon-neutral, uses only renewable energies and produces zero waste.

e Opportunity to become
Rl >, part of the world’s first
; \ carbon-neutral, zero-
! Mg*_?:iaf | waste city.
Develops strategic, \ o !
large-scale energy and N 4

technology projects. The region’s first

graduate-level,
research-driven
Masdar  institution focused on
advanced energy and
sustainability.

Industries

Masdar
Vision

Focuses on investment in

renevyabllagl_energg, | Specializes in carbeon
sustainability technology, Utilities & emission reduction,
and utility scale renewable Carbon

] Asset g driving the transition to a
energy projects. Mgmt e low-carbon economy|

Figure5: Masdar initiative overview

Masdar city planning strategy

Every aspect of the city’s urban planning, engineering and architecture is approached with sustainability
in mind. More specifically, planning seeks to facilitate energy generation where applicable and reduce
consumption of electricity, water and other resources. Planners recognized that the biggest environmental
gains come from some of the most passive, and least expensive, tools: the city’s (and buildings’) orientation
(with regards to the sun and prevailing winds) and its form. Next most effective is building performance
optimization, such as an efficient envelope and systems, and smart building management. Active controls,
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such as renewable energy, are the most expensive, while offering the lowest relative Environment-impact
returns [3].

Masdar city Architecture design:

Masdar neighborhood features are so clear and intended from the concept stage to adopt the traditional
approach in this level accommodating the harsh climate of the country. From here the fabric of the city is
inspired from traditional Arab city as they are [4]:
Narrow streets
Natural shading
High Density /Low Rise Living
Public spaces
Mixed Use
Walkable

o g~ WD

Masdar city design approach focused on
certain points that ruled the urban design to
accommodate the harsh desert climate that influenced
from traditional design in:

1. Compact urban form.

2. Mixed use neighborhoods which include
daily needs in close proximity.

3. Walk able neighborhoods

4. Provision of neighborhood level community
spaces.

5. Well distributed urban spaces & plazas.

6. Appropriate street widths and orientation to
mitigate local microclimate conditions.

7. Proximity to of public transport in the
immediate surroundings.

8. Integrated Utility and transport corridors

shared with pedestrian spaces.

e L
.ﬂ\._;k_lﬁa R

¢ R

.’ > Y e

Figure 9: Masdar city civic plaza
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Figure 10: Courtyards, natural ventilation & solar impact reduction

Contemporary re-interpretation of traditional Arabic Wind tower brings cooling breezes to Courtyard.
Rising 45m above the podium, this modern interpretation of one of the region’s most iconic traditional
architectural features will be a landmark for the Masdar Institute neighbourhood. The tower’s height means it
can capture the cooler upper-level winds and direct them to the open-air public square at its base. Sensors at the
top of the steel structure will operate high-level louvers to open in the direction of prevailing winds and to close
in other directions to divert wind down the tower [5].

Louvers

Automated louvers,
controlled by sensors,
monitor the direction of
the prevailing winds are
controlled to direct wind
down the tower.

Monitoring

The wind tower is
used as a platform
for monitoring

b

Mist Jets :

These jets located at high f‘}?ﬂﬁ["ﬁ’ltﬁm,,h by
level, humidify the air to

make it cooler on the

ground. Inner Sock

Lighting of the
inner sock acts as
an indicator to the

energy used
collectively by
students and
faculty

throughout  the

day.

Figure 11: Masdar wind towers system & traditional reference [6]
Achievements of sustainable impacts in Masdar eco city:

The review aims to capture the knowledge gained through three years of construction and completion of
Masdar City’s first buildings as well as take into account changing market conditions and the evolution of
technology. The review is highlighting the achievements at Masdar City to date, including the completion of the
first six buildings of the Masdar Institute (students and faculty having moved into the new facility in September
2010), residential units that use 54% less water and 51% less electricity than the UAE average, 30% of
electricity demand provided by rooftop photovoltaic panels and 75% of the buildings’ hot water provided by
rooftop thermal collectors. The review also confirmed the need for a phased approach to the development to
allow for new technological innovations to be incorporated as building progresses [7].
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Figure 12: Masdar city up to date water & energy savings & consumption

4.Conclusion:

Masdar City embodies and demonstrates the main principles underlying the Masdar Initiative. The Abu
Dhabi Government has made a carefully considered decision that aims to establish the framework for the low
carbon economy, which will develop as this century unfolds. It seeks to become a model for what can be
achieved in other countries, at various levels of economic development.

Global climate change is one of the most urgent challenges facing humanity today. Sustainable
development is no longer an option; it is the only way forward.

This approach is strategic: Masdar aims to become a world-leading technology integrator, a company
capable of delivering highly complex, technologically challenging, environmental solutions on a significant
industrial scale.

This strategy will deliver significant long-term economic and technological benefits, both to Masdar
and Abu Dhabi. In the process of generating the technological and organizational solutions needed to deliver the
project, Masdar will develop and acquire the needed expertise and intellectual property.

This human capital, Masdar’s pool of talent and knowledge, will allow Masdar to grow and become a
sophisticated driver of low carbon economic development in the UAE, the region and the world.
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Abstract

Over last decade, rapid growth in economic and population accompanied with depletion of the energy resources
lead to serious impacts on environment and humanity. This development coupled with active constructions.
Therefore, principle of passive design has required, the term of passive design, define as a series of architectural
design strategies used by architectures and designers to develop the building in order to respond adequately to
climatic conditions among other contextual necessities. [1]. There are several parameters, which can affect
passive design criteria like, , orientation, building shape, building opening, courtyard, the selection of building
materials, insulation materials and vegetation, etc. All these parameters can integrate or used separately to
achieve the goal of passive concept. Nowadays, the majority of buildings design neglected the passive methods
to provide the required thermal conditions, which forced people to depend on mechanical system that associated
with high-energy consumption especially in the warm —humid climatic zone. A comparison of thermal comfort
between modern and traditional buildings during various seasons clarify that the traditional building maintains a
balanced condition of humidity and airflow combined with temperature to provide thermal comfort during all
seasons. [2]& [3].The vernacular house in Iraq designed to contain the courtyard (house) which located at the
centre of the building. The courtyard planted with trees and usually had a fountain in order to raise the level of
the cooling air within the wall, in addition the courtyard designed to be the focus for all communication in the
building [4]&[5].Simulation method is the most widely used to investigate the passive and active strategies and
their impact on energy performance and savings IES-VE is a performance analysis software that allows
architects interiors designers and engineers to offer quantitative feedback with an integrated collection
application that can easily be linked by a single integrated data model and a common user interface. The IES
program coupled with a green building concept can use 30% less energy than conventional buildings [6]. It has
been found that the passive cooling design strategies affect the building performance; meanwhile these strategies
represent the simplest ways and the lower cost options that could improve the cooling level inside the building.
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1.Introduction

Passive design has acquired great importance due to the increase in living standard and energy consumption
.Passive design architecture approach aims to use of specific building design principles to minimize the energy
requirements in order to achieving thermal comfort. There are several parameters, which can affect passive
design criteria like, thermal comfort, climate condition, orientation, building shape, building opening, the type
of sunshade, the selection of building materials, vegetation etc. All these parameters can integrate or used
separately to achieve the goal of passive concept. Extensive research has been done to assess the most
important components for direct solar gain, which significantly vary the solar contribution to the total load of
cooling and heating inside the building. Buildings sectors consumes 40% of the world energy while it is
responsible for 50% of the CO2 emissions, [7]

1.1 .Aim of the study
The study aims to design a building in terms of passive deign strategies and performance through testing and
analysing data by using computer simulation. The purpose of the study is to identify and highlight the main
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passive design cooling strategies by using them in design concept.

1.2 Methodology

The research methods is IES Virtual Environment program which is a performance analysis software allows
architects and engineers to offering quantitative feedback provides an integrated collection application that can
easily linked by a single integrated data model and a common user interface. IES program coupled with green
building concept can achieved 30% less energy used than conventional buildings. In addition, it assists in
showing the LEED and BREEAM regulation and producing UK energy Performance Certificate. It consists
many different modules, each one offering specific calculation such as “ModellT” to modeling the space
“Radiance” for lighting simulation, “SunCast” for simulating solar shading device, “Apache Sim” for thermal
simulation analysis and CFD for airflow simulation, also it used “Mechanical” for mechanical simulation

1.3 Location

United Arab Emirates is located in Asia specific in the Middle East, U.A.E having bordered with Saudi Arabia
form the south, Oman form the east and Arabian Gulf form the north. The unique location and the varied
topography have created an important country; in addition, the natural recourses as oil, rich natural gas, fishing,
further the location of U.A.E made of it a central for business, trading, banking, financial services, and tourism
for Gulf countries and for the entire world

1.4 Climate characteristics

The sun position in Dubai can determine the general climate as shows in figure.1 which is generally hot and dry.
The temperature reaches to 48 C in summer, as it is clear from the weekly summary in figure 2 July and August
are the hottest moths of the year combined with the high level of humidity which can be soar to 80 or sometime
it could be more.

Stereographic Diagram
oc)

Figure 1 shows the sun path in Dubai generated by Ecotect weather tools ( by Auther)
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Weekly Summary

Average Temp (*C)

Figure.2 the weekly summary of temperature (Ecotect weather tools) ( by Auther)

1.5 Passive design overview

The main goal of the passive design is to achieve the climate and comfort for any building, which means that the
human will feel comfortable in the building. The developing countries people spend approximately 90% of their
time indoor thus, it is very significant to identify the major factors that affect the indoor environment of
inhabitants in their homes and determine the person’s behaviour that may influence their comfort [8]. The most
important ways to do that is to improve the awareness about the indoor environmental quality and its impact and
consequences on their health and comfort.

2.The used of the courtyard:

Over many centuries and nowadays the courtyard present, the most characteristic forms of residential
architecture in hot climates in order to utilized it as a source of shade and ventilation in daytime and as a
collector for the cool air at night. It had been conclude that the courtyard building could be relevant in all
climates but it was more energy efficient in hot dry and hot-humid climates than temperate and cold climates.
The vernacular house in Irag designed to contain the courtyard (house) which located at the centre of the
building. The courtyard planted with trees and usually had a fountain in order to raise the level of the cooling air
within the wall, in addition the courtyard designed to be the focus for all communication in the building as
shown in figure 3
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Figure 3
shows the courtyard in the traditional houses in Iraq as a source of shade and fountain, adopted from Jon & lhsan (1982)

The use of courtyard should be, consider many important components that could affect the courtyard thermal
performance such as the selection of materials, the ratio of the opening to total surface area, the height of the
building, the wind direction, the shading, and the vegetation of the courtyard. If the architect can achieve these
factors when design the courtyard, thus the courtyard could be one of the major passive strategies that improve
the building thermal performance.

2.1. IES Simulation

The main phase of the IES is the Model IT which provide with simple way to build your model with high level
of controlling dimensions and located the opening ( door and windows) in professional ways by determine the
ratio of the opening. In order to be sure that your model working probably, the 3D model could be check during
the modelling.

2.2 Apache Simulation

The main goal of the design is to achieve the cooling strategies by used different technique. The major part of the
simulation is the thermal analysis because it has a significant important to locate the building performance in
comfort zone and minimize the energy consumption by reducing the air-conditioning used. The following Figure
4 chart data shows Courtyard performance through the comparing between the used of courtyard (green) and
without courtyard (red) in case that the AC in off in at hottest month of the year August.
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Temperature (°C)

T 1
12:00 18:00 00:0
Date: Sun 29/Aug

—— Air temperature: using Court (coolin off.aps) —— Air temperature: without Court (coolin off.aps)

Figure 4 shows comparing, (green) and without courtyard (red) in case that the AC in off in August (generated through Apache IES) by

Author

The second Apache simulation has been run with working air conditioning form 9-5 working days in order to
recognize the difference in using the courtyard or not as seen in figure 5 which simulated in August while Figure

6 shows the simulation in December in the same conditions.

Temperature (°C)

L

10—
00:00 06:00

T 1
12:00 18:00 00:0
Date: Mon 30/Aug

—— Air temperature: using Court (coolin oon.aps) — Air temperature: without Court (coolin oon.aps)

Figure 5 shwos the differenat in tempratrue between the used of courtyard and without courtyard in Augeset (Author)
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Temperature (°C)

10 — 7 T T T T T T T T T 77— T — T
00:00 06:00 12:00 18:00 00:0
Date: Fri 10/Dec
— Air temperature: using Court (coolin oon.aps) — Air temperature: without Court (coolin oon.aps)

Figure 6 shwos the differenat in tempratrue between the used of courtyard or not in December(Author)

2. Conclusion

Courtyard performance: It is clear from pervious analysis; the thermal performance is the main parameters of the
simulation. The figures 4.examin the building performance without air conditioning in order to determine the
effect of using the court, in the same time the windows set to be open consciously to recognize the amount of
tempera rue without the AC. The chart shows that the used of the courtyard have almost 3 C less than the
building without courtyard. The two curves have intersection in the peak time and return to the same different.
The first charts simulation explaining the hottest month which is Jun. As the temperature is almost high in
Dubai the air conditioning should be working over the year, the second simulation run with AC set up to be work
from 9-5 week working days. Figure 5 and figure 6 explain the different in temperature of the using courtyard or
not used even during AC on, the result determine in August and December which is the peak time for summer
and winter .

As conclusion from all the study, it has been found that the passive cooling design strategies affect the building
performance; meanwhile these strategies represent the simplest ways and the lower cost options that could
improve the cooling level inside the building. Buildings sectors consumes 40% of the world energy while it is
responsible for 50% of the CO2 emissions [7]. Thus as a consequences of the improving in cooling building
performance, the air conditioning used will be less which reduce energy consumption, in addition the CO2
emission will be reduced also, that is exactly what the passive design can be achieve by adapted the intelligent
design decisions which already existed over many decades.
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Ozet

Degisen ve gelisen teknolojiye paralel olarak mimarlik ve i¢ mimarlik alanlari da gerek malzeme, gerek tasarim
gerekse uygulama baglaminda hizla yiikselen bir grafige sahiptir. Bu baglamda tasarim alternatiflerinin daha kisa
zamanda iiretilmesi ve kullaniciya daha fazla segenek sunulmasi adina yeni ifade yontemleri yani dijital ortamlar
kullanilmaya baslanmistir. Ozellikle tasarimcilar icin hayal ettikleri ve tasarladiklari mekani insanlara
anlatabilmeleri i¢in bilgisayar destekli ¢izimlerle 6zgiirlesmistir. Mekanlari tasarlamadan 6nce mekanin
kullanicisi ile mekan arasindaki etkilesimi ve iletisimi ¢cozmek gereklidir insan i¢inde bulundugu mekanla siirekli
iletisim halindedir. Mekanlarin ve tasarim 6gelerinin kendilerini ifade edebilmeleri igin kullanilan arag olan renk,
mekan 6gelerinin yiizey renkleri ile, mekan algisini etkilemektedir. Mimaride yapinin kendini ifade bigimine
katkida bulunan yiizey dokusu, mekan algisini etkilemektedir. Mimaride kullanim s6z konusu oldugunda,
dokunun tasarimci tarafindan bilingli kullanimiyla, tasarlanan eserin kullaniciya tasarimcinin hedefledigi sekilde
iletilmesi saglanabilmektedir. Yapiyi olusturan malzemelerin nitelikleri, islenis bi¢imleri, birbirleri ile olan
iliskileri, tasarimcinin yaraticiligi ile birleserek mimari dokuyu belirler. Mekanda yaratilmak istenen goriiniim,
secilen isik kaynaklarinin 6zelliklerine de baglidir. Mimar mekanlari olustururken cesitli yapi eleman ve
malzemelerinden yararlanir. Bu mekani olustururken, mekani tanimlayan gorsel ve ii¢ boyutlu objeleri
kullanabilecegi gibi, bazen sadece bir kaplama malzemesi, bazen de tek bir kolon bir mekan yaratir. Mekani
olusturan bir sinir vardir ama bu onun her zaman {i¢ boyutlu bir eleman olmasini gerektirmez. Burada mekanin
islevine uygun malzemelerle donatilmis olmasi, kullanici gereksinmelerini karsilamakta yeterli ise bir mekan
yaratilmis demektir. T{im bu kriterler géz 6niine alinarak; afyon kocatepe iiniversitesi rektorliik giris mekaninin
algilanmasinda ve degerlendirilmesinde isik, renk, malzeme, aksesuarlar vb. Unsurlarinda etkili oldugunu ve
mekanin degerlendirilmesinde farkliliklar yarattigi diisiiniilerek anket sorulari hazirlanmistir. Anket sorulari;
rektorliik giris mekaninda kullanilacak malzeme, renk, kaplama, siisleme ve peyzaj gibi fiziksel 6gelerin mekana
kattigi estetik algisini 6lgmeyi ve mekanda yaratacagi vizyon gibi psikolojik etkileri 6lgmeyi amacglamistir. Bu
calismada; afyon kocatepe iiniversitesi rektorliik giris mekaninin secilen 80 dgrenci lizerindeki psikolojik algisi
anketlerle olgiilerek, elde edilen veriler dogrultusunda rektorliik giris mekaninin vizyonunu yansitacak ve
misyonunu gergeklestirecek i¢ mekan tasariminin kati modelleme alternatifleri yapilmistir.

Anahtar kelimeler: i¢ Mekan Tasarimi, 3d Modelleme, Rektérliik Mekani Algisi
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210



In parallel with changing and developing technology, architecture and interior architecture areas have a rapidly
rising graphic within the context of material, design and application. Within this context, for the purpose of
producing design alternatives in a shorter time and introducing more preferences to the user, new expression
procedures, in other words digital environments have been initiated to be used. For enabling to explain people
the space which they dream and design, particularly for the architects, they have become free with computer
supported drawings. Prior to designing the space, the interaction and communication between the space and its
user should be solved, the person is continuously in communication with the space where he is. The colour
which is the instrument used so that spaces and design factors may express themselves affects the perception of
space by the surface colours. The surface texture which supports the structure to express itself in architecture
affects the perception of space. When it is used in architecture, due to conscious utilization of the texture by the
user, the designed work is enabled to be transmitted to the user in the manner aimed by the designer. Features of
the materials which comprise the structure, their manners of processing and their relations with each other
combine with the designer’s creativity and determine the architectural texture. The appearance aimed to be
formed in the space also depends on the sources of light selected. Various construction element and materials are
being utilized while creating the spaces. While the subject space is being formed, as visual and three
dimensional objects may be used, sometimes a unique covering material and sometimes a single column create
the space. There exists a limit which creates the space, however it is not required to be a three dimensional
element every time. Here, in case having equipped the space with appropriate materials with the space’s
function is adequate to meet the user’s requirements, it means a space has been achieved to be created. Taking
into account all these criteria; survey questions have been prepared considering that colour, material, accessory
etc. elements have been effective and created differences for the perception and evaluation of the entrance of
Afyon Kocatepe University Rectorate Building. Survey questions aimed to measure the aesthetic perception
contributed by the physical elements to be used in the entrance of the rectorate building such as material, colour,
covering, ornament and landscape as well as measuring psychological impacts to be created in the space such
as vision. In this study; the perception of the entrance of Afyon Kocatepe University Rectorate Building over
80 students selected was measured, and in line with the data obtained; final modelling alternatives of the interior
space, which would reflect the vision of the entrance space of the rectorate building and accomplish the mission
therein, were determined.

Keywords: Intirior design, 3d Modelling, Rectorate Building perseption
1. Giris

Afyon kocatepe iiniversitesi rektorliik giris mekaninin algilanmasinda ve degerlendirilmesinde 151k, renk,
malzeme, aksesuarlar vb. Unsurlarinda etkili oldugunu ve mekanin degerlendirilmesinde farkliliklar yarattigi
diistiniilerek anket sorular1 hazirlanmistir. Anket sorulari; rektorliik giris mekaninda kullanilacak malzeme, renk,
kaplama, siisleme ve peyzaj gibi fiziksel 6gelerin mekana kattig1 estetik algisin1 6lgmeyi ve mekanda yaratacagi
vizyon gibi psikolojik etkileri 6lgmeyi amaglamistir. Bu ¢alismada; afyon kocatepe tiniversitesi rektorliik giris
mekaninin se¢ilen 80 6grenci lizerindeki psikolojik algisi anketlerle olgiilerek, elde edilen veriler dogrultusunda
rektorliik giris mekaninin vizyonunu yansitacak ve misyonunu gerceklestirecek i¢ mekan tasariminin kati
modelleme alternatifleri yapilimistir.

1.1. Kapsam

Calismanin kapsaminda; rektorliik binasindaki bulunan giris kimliginin olusumuna katki saglayan liiks ve ona
uygun tasarim konsepti, mekan kurgusu ve estetik algisi gibi siniflandirma baglaminda, fotografla belgelenerek,
mimari ve i¢ mimari kurgular1 incelenerek ve gdzlem yaparak analiz edilecektir. Calismada; rektorliik binanin
mimari kurgular1 degerlendirilerek; dis mekan nitel 6zelliklerinin ve i¢ mekan plan semalarmin analizleri
tablolastirilmistir. Calismanin kapsaminda segilen rektorliik binasi, Afyon Karahisar ilinde bulunmaktadir.
Konunun bir esere biitiinciil bakig gelistirilmesi agisindan 6nemi olmakla beraber bundan sonra yapilacak
caligmalara multidisipliner bakis ve rektorliik binasinin giris alanin mekan kurgusu, tasarim konsepti ve estetik
algis1 agisindan ele alinan biitiin basliklarin aragtirmacilara sunulmasi konuya olan ilgiyi arttiracaktir. Rektorlik
binasinin giris alanin olarak nitelendirilen “Afyon Kocatepe Rektorliik Girisi”in Afyon iline katkilarinin
oOlciilecegi bir caligmanin Dubai’deki uluslararasi sempozyumda sunulmasi kentin tanitimi i¢in etken olacaktir.
Sempozyum i¢in pek ¢ok farkli tilkeden gelen katilimcilarin Afyon kent mimarisi ile ilgili bakis agilarinm
genisletilmesi ve Universitenin Afyon kiiltiiriine yansimastyla ilgili 6zgiin degerlerin enjekte edilmesi
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baglaminda bildiri nem tasimaktadir.

1.2. YONTEM

Caligmada kullanilan materyali temin etmek ve yontemi belirlemek i¢in problemi tanimlayacak verileri elde
etmek esastir. Problem, gegmiste anlam ve iglevine uygun bir tarzda yapilan ve 6nde tutulan rektorliik binasi,
bugiine yansimasiin 6l¢iilmesidir. Glinlimiiz giriglerdeki mimarisini ve i¢ mimarisini anlamaya caligirken
modern-klasik ve diger siire¢ i¢erisinde onemli adimlar1 olusturan binalarin girislerinde yapilarinim mimari
yaklasimlar1 6zet olarak degerlendirilmekte, bunlarin mekansal 6zelliklere dayanan kriterlerle tartisilmasi
saglanarak, yapida simgesel ve anlamsal boyut, varsa yenilikleri, fonksiyonel giristeki olusan elemanlarinin
durumu, mimarin ve i¢ mimarin tasarim konsepti, irdelenmistir. Segilen rektdrliik binasmin giris alaninda ayni
yontem uygulanmistir. Bu disiince ile ¢aligmaya uygun yontemler segilerek, konu ile ilgili bilgilerin kataloglama
ve mimari yaklagimlarina gore irdeleme iglemleri yapilmistir. Toplanan bilgiler ile birlikte, fotograf, eskiz ve
grafik anlatimlar, istatistiksel destekli tespitler yapilmistir. sonug olarak gelenekselden giiniimiize uzanan
camilerin mekan kurgulari, tasarim konseptleri ve estetik algilar1 elde edilen veriler dogrultusunda analiz
edilmistir.

1.3. AMAC

Afyon Kocatepe Rektorliik Girisin Afyon iline katkilarinin olgiilecegi bir ¢alismanm Afyondaki {iniversitenin
temel unsurlarindan biri olarak algilanan islevsel ve kullanigli olanin neden ve nasil tercih edinildiginin ve
giiniimiiz liniversitenin olugturan modern algi anlayisinin tasarim kriterlerinin bir anlamda ispatlanmasina
yonelik bir adim olmustur Uluslararasi platformlarda iiniversitenin olusumunda mimarinin ve i¢ mimarligin
katkilar1 tartisilirken, Afyon Kocatepe iniversitesinin Rektorlilk Binasina katki saglayan 6zel i¢ tasarim
yapisinin bildiri olarak sunulmasi ve akademik bir ortamda ekrana yansimasi Afyon kenti i¢in ve Afyon
Kocatepe Universitesi i¢in énemli bir vurgudur. Farkl platformlarda, farkli agilimlarin yapilmasi hem kent hem
tiniversite icin hem de katilimei i¢in bir devinim saglamaktadir. Bu baglamda Afyon kentinin tanitimini da igeren
bildirimin bilimsel bir ortamda akademisyenler tarafindan elestirilmesi biiyiik 6l¢iide katki saglayacaktir.

2. Rektorliikk Binasi

Afyon Kocatepe Universitesinin 5 bloktan olusan Rektorliik binas1 20 bin metrekarelik kullanim alanina sahiptir.
Rektorliik binast A Blokta rektdr, rektor yardimcilari, genel sekreter, genel sekreter yardimeilari ve rektor
danismanlar1 makam odalari, Senato Toplant1 Salonu ve akademik personel yemekhanesi bulunmaktadir. B Blok
ve C Blok simetriktir. B Blokta Ogrenci Isleri Daire Baskanlig1, Saglik Kiiltiir ve Spor Daire Baskanlig1,
Personel Daire Baskanlig1, Yapi Isleri ve Teknik Daire Baskanligi, OSYM il Temsilciligi, Kitap Satis, seminer
salonu ve kafeterya yer almaktadir. Arastirma Projeler Komisyonu, Basin Yayin ve Halkla fliskiler Miidiirliigii
biirolar1, Bilgi Edinme Birimi, giivenlik sorumlusu, Déner Sermaye Isletme Miidiirliigii ve Doner Sermaye
Saymanlik Miidiirliigii biirolar1 ile derslikler yer almaktadir. Blokta toplam 50 ¢alisma odasi, 5 derslik, 1 toplanti
salonu, 1 oturma salonu ile bodrum katta yer alan 1s1 merkezi ve siginak bulunmaktadir. Dort katli bu blok 4540
metrekare kapali alana sahiptir. Rektorliik binasinin D ve E bloklar1 6060 metrekare kapali alana sahiptir. Bu
bloklarda Bilgi Islem Daire Baskanligi, Yabanci Diller Yiiksekokulu, TUAM (Teknoloji Uygulama ve Arastirma
Merkezi), Radyo-TV Stiidyolari, idari personel yemekhanesi, Garanti Bankasi biirosu, Kariyer Ofisi ve No
Smoking Cafe yer almaktadir.
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(AKU resmi internet sitesi)
2.1. Rektorliik Binamn Degerlendirme Kriterleri

Rektorliik binalari, iiniversitelerin dinamik yapisini olusturan idari yapilardir. bu nedenle rektorliik yapilari
iniversite kampiislerinde fiziksel baglamda dnemli bir yer tutarken, ayni zamanda sosyal anlamda da
iiniversitenin vitrini konumundadir. bu baglamda rektdrliik binasinin girisi ziyaretgileri karsilayan ilk mekan
tanimiyla ziyaretgiler lizerinde pozitif bir etki birakmalidir. ziyaretcileri etkileyen, islevsel, estetik ve ayni
zamanda belirli bir tarza sahip bir mekan tasarimi olmali.

Aydinl (1986), yaptig1 doktora tezinde insanlarin fizyolojik, toplumsal ve psikolojik agilardan rahat yasamlarini
stirdiirmeleri i¢in mimarlarin mekanlar nasil tasarladiklarini aragtirmistir. Amaca yonelik hizmet vermek i¢in
tasarlanan mekanlar, hem fiziksel hem de psikolojik olarak bir takim insan gereksinimlerini karsilamaktadir bu
baglamda mekanlarmn kullanicilar tizerinde biraktiklari etkilerle mekanda yapilan isin verimi arasinda bir iligki
s6z konusu olmaktadir. Bundan dolay1 bu tezde mekanlar tasarlanirken i¢inde yasayacak bireyleri nasil
etkileyecegini arastirmistir ve mekanin kullanim amacima yonelik olumlu katki saglayacak fiziksel diizenlemeler
dikkate aliarak tasarimlar yapilmasi i¢in gerekli kriterleri degerlendirilmistir. Calismada insan-mekan etkilesimi
konusu arastirilmis ve kullanici istekleri dogrultusunda nitelikli mekan diizenlemeleri iizerine incelemeler
yaplmistir. (Aydinly, S., (1986), “Mekansal Degerlendirme Algisal Yargilara Dayali Bir Model”, Doktora Tezi,
I.T.U. Mimarlik Fakiiltesi Bask1 Atélyesi, Istanbul, 26, 15, 51, 70.)

Ching (2002) tarafindan hazirlanan “Mimarlik, Bi¢gim, Mekan ve Diizen” adli kitabin igerigini, mekansal
iliskiler, mekansal organizasyon ¢esitleri, mekanlar arasindaki iligkilerin tanimlanmasi, mekanin bigimsel ve
fiziksel 6zellikleri gibi konular olugturmaktadir. Bu baglamda, projenin temelini olusturan aligveris
merkezlerinin gostergebilimsel yontemle analiz ilkelerinin saptanmasi ve bu ilkelerin gorsel matrislere
donistiiriilmesi, kitapta yer alan tanimlamalar ve kavramlar dogrultusunda gergeklestirilmistir. (Ching, F.,D.,K.,
2002, Mimarlik, Bicim, Mekan ve Diizen, Sevgi Lok¢e, Yem Yayinlari, Istanbul, 320, 330, 346)

Yildinim, K., Hidayetoglu, M.,L., Sen A. (2007) Bu arastirmada, benzer karakteristik 6zelliklerde fakat farkli
bicimlerde (kare ve dikdortgen) tasarlanmig iki adet kafepastane mekaninin algi-davranigsal kalitesinin
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belirlenmesi amaglanmistir. Buna gore, kafe-pastane mekanlarinin mimari bigimlerinin kullanicilarin algi-
davranigsal performansi iizerinde etkili olabilecegi varsayilmaktadir. Bu varsayilan hipotezi test etmek igin
biiylik bir mekanda var oldugu varsayilan, degisik mimari bi¢ime sahip iki adet kafe-pastane mekanna ait dijital
resimler hazirlanmis ve deneklerin bu mekanlar1 degerlendirmeleri istenmistir. Deneklerin her bir mekam
degerlendirmelerinde 12 sifat giftinden olugan anlamsal farklilasma 6l¢egi kullanilmistir. Sonugta, deneklerin
anlamsal farklilasma O6lgegi kapsaminda dikdortgen bigimli kafe-pastane mekanini, kare mekana goére daha
olumlu algiladiklar1 belirlenmistir.

Turgay, O., Altuncu D., (2011)Mekan en genis anlamda; insanm bir amaca ydnelik olarak dogal ¢evrede
gerceklestirdigi bir sinirlama, yapay bir degisim, sosyal orgiitlenmenin ifadesi olan bir kurgulanmistir. Tasarlanan
mekan, zihinde yaratilan kavrami fonksiyonel ve simgesel olarak disa yansitan

bir kabuk olarak da degerlendirilmistir. Mekan kavrami renk, doku, malzeme gibi 6gelerinin bir araya getirilmesi
ve mekana uygulanmasi sonucunda kullanicisiyla birlikte kimlik kazanir. Mekan kurgusundaki 6nemli 6gelerden
biri de aydinlatmadir. Sanayilesmis toplumlarda, giin gegtikge i¢ mekanlarda gegirilen yasam siiresi uzamakta;
buna baglh olarak da yapay 1s18a duyulan ihtiyag artmustir. Son yillarda i¢ mimarlhikta kullanilan yapay
aydinlatma; mekan igin belirleyici, vurgulayici, smirlayici, ii¢ boyutlulugun algilanmasini saglayan yonleri ile
giiclil bir anlatim araci olma niteligi kazanmistir. Bu bakimdan aydinlatmanin, mekansal 6zellikleri algilatmada,
hatirlatmada biiyilk 6nemi vardir. Kullanici, mekanin bigimine ve mekana alinan 1518, kullanilan aydinlatma
sisteminin ozelliklerine bagl olarak mekani anlamlandirmistir. Gorsel konfor sartlarini yerine getirerek gérmeyi
gergeklestirmek i¢in gereken aydinlatmanin, kullanici iizerinde bilinen etkileri yaninda gérsel olmayan etkileri
de yadsimnamayacak kadar fazladir. Mimari aydinlatmanm gorsel olmayan etkilerini bilerek olusturulan
tasarimlar, zamanmm biiylik bir kismim kapali mekanlarda ve yapay 151k altinda geciren ki silerin gorsel
performanslar1 yaninda mekan algilarin1 ve psikolojilerini de etkilemistir. Bu nedenle aydinlatma tasarimin bir
pargasi olarak kabul edilerek; konunun multidisipliner bir sekilde ele alinmasi gerekmistir. Bu c¢alismada, ig¢
mimarlikta kullanilan yapay aydinlatmanm kullanici iizerindeki gérsel olmayan etkilerine ve mekan kavramina
etkisinedikkat ¢cekmek hedeflenmektedir.

Giinal, B., Esin, N., (2007) Mimarligin psikolojik ve sosyal yonleri, ¢evre-davranig bilimleri gibi disiplinlerarasi
bilimlerden yararlanmay1 bir zorunluluk haline getirmistir. Tasarimci-kullanici arasindaki bilgi aligveriginin
saglanabilecegi gesitli platformlara daha fazla islerlik kazandirmak gerekmektedir. Kullanim sonrasi
degerlendirme ¢alismalarinda, mimarlarin sorumlulugunun arttirilmasi, tasarlamanin gelismesinde kullanici
boyutunun algilanmasi agisindan énemlidir. Bu arastirmanin amaci, mekan kalitesinin algilanmasinda rol
oynayan psiko-sosyal kalite degiskenlerini ortaya ¢ikaracak bazi davranigsal ve mekansal ipuglari elde etmektir.
Bu ipuglari, tasarlanan mekan ile algilanan mekén arasindaki farki en aza indirmekte yardimei olacaktir. Insanla
iletisim kurabilen mekanlarda, mekansal kaliteyi arayabilir ve sorgulayabiliriz. Mekanin insanla kurdugu iletigim
stirecinin sonunda elde edilecek veriler, o mekani tasarlayana kullanim bilgilerini ileterek geri besleyecegi gibi,
konuta ait psiko-sosyal kalitenin de ipuglarini verecektir. Ancak, mimarlik mesleginin pratiginde
tasarimcikullanicr iletisimi yeterince saglanamamaktadir. Bu nedenle, mekanin psiko-sosyal kalite
degiskenlerinin mekan-kullanici etkilesimi incelenerek belirlenmesi hedeflenmistir. Tasarimei-kullanict
iletisimini saglayacak bir "Mekan-Kullanici-Tasarimer Iletisim Dongiisii Modeli” kurgulanmigtir. Tasarimcinin,
kendi tirtinlerinin kullanim sonrasi degerlendirmesini, kurgulanan iletisim déngiisii modelini kullanarak yapmasi
ve elde edecegi verileri sonraki yeni {irlin tasarimida ve iiretiminde kullanmasi 6nerilmektedir. Alan
arastirmasinin sonucunda, “Mekan-Kullanici-Tasarimei Iletisim Déngiisii Modeli” nin islerliginin oldugu
goriilmiistiir. Bunun yani sira, akademik aragtirmalarin ve mimari tiriinlerin degerlendirilmesinden elde edilen
deneyimlerden, uygulamaci mimarlar tarafindan ne 6l¢tide yararlanildigi da vurgulanmustir.

2.2. Rektorliik Binasimin Simdiki Durumu
Rektorliik binanin simdiki durum degerlendirmesi, nceden mevcut halinin fotograflarinin durum tespiti yapilip

belirtilecek olan faktdrler gore degerlendirilecektir. Asagidaki gelecek olan resimler rektorliik binanin simdiki
durumunu gostermistir.
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3. Bugular )
3.1. Olgeklerin Giivenirliklerine lligkin Bulgular

25 maddelik 6grencilere gore rektorliigiin tasarimina iligkin algi diizeyi 6lgeklerinin giivenirligine Cronbach

Alpha katsayis1 ile bakilmig ve sonuglar1 Tablo 1°de gosterilmistir.
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Tablo 1

Olgek Cronbach's Alpha Madde Sayist
Rektorliigiin tasarimina iliskin alg1 6lgegi 0.779 25

25 maddelik rektorliigiin tasarimina iliskin algt 6lgeginin Cronbach Alpha katsayisi 0.779 olarak hesaplanmistir.
Giivenirlik katsayisi, 0 ile +1 arasinda degerler alir. Giivenirlik katsayisinin 1’e yakin degerler almasi
giivenirligin yiiksek oldugu, maddeler arasinda i¢ tutarliligin yiiksek oldugu anlamina gelir ve istendiktir.
Olgeklerde olmasi beklenen en kiigiik giivenirlik katsayisi 0,70 oldugu diisiiniildiigiinde arastirmada kullanilan
olgeklerin ig tutarlilik katsayist olan Alpha giivenirligi 0,70 degerinden yiiksek bulunmustur.

3.2. Arastirmaya Katilan Ogrencilerin Demografik Ozelliklerine Iliskin Bulgular
Arastirmaya Katilan Ogrencilerin Demografik Ozelliklerine liskin Bulgular tablo 2'de gosterilmistir.
Tablo 2

n %
Cinsiyet Erkek 40 49,4%
Kadin 41 50,6%
Yas 17-19 40 59,7%
20-23 27 40,3%

3.3 Arastirmaya Katilan Ogrencilerin rektorliigiin tasarimina iliskin algilarn Nasildir?

Aragtirmaya katilan 6grencilerin rektorliigiin tasarimina iliskin genel algilarmin ortalama istatistikleri Tablo 3’de

gOsterilmistir.
Tablo 3
Ortalama Std. sapma Diizey
Rektorliigiin tasarimina iliskin algt 3,71 0,44 Yiiksek

Madde puanlar1 tamamen katiltyorum 5, kesinlikle katilmiyorum 1 puan olacak sekilde puanlanmistir. Olgek
toplam puanlari, madde puanlari toplanmis ve toplam puan madde sayisina béliinerek 6lgek toplam puanlart 1-5
arasinda degiskenlik gosterecek sekilde degerlendirilmistir. Hesaplanan ortalama 1.0-1.8 arasinda ise ¢ok diisiik;

1.81-2.60 ise diisiik; 2.61-3.40 arasinda ise orta; 3.41-4.20 arasinda ise yiiksek ve 4.21-5.00 arasinda ise ¢cok
yiiksek olarak degerlendirilmektedir. Buna gore Rektorliigiin tasarimina iligkin 6lgek puanlarmin ortalamasi ( X

=3.71) olarak hesaplanmis olup alg1 diizeyi bakimmdan “yiiksek” oldugu gézlenmistir.

3.4. Ogrencilerin Cinsiyetlerine Gore Rektorliigiin tasarimina iliskin algilart Farklilasmakta midur?
Ogrencilerin cinsiyetlerine gore rektorliigiin tasarimina iliskin genel algilar1 arasinda anlamh bir fark olup

olmadig1 bagimsiz drneklemler igin t testi ile test edilmis ve sonuglar1 Tablo 4’de gosterilmistir.
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Tablo 4

Cinsiyet N Ortalama Std. sapma t
Rektorliiglin tasarimina Erkek 40 367 0.35
iligkin algi -0,709 0,481
Kadin 41 3,74 0,51

Kiz 6grencilerin Rektorliigiin tasarimina iligkin algilari (X=3.74), erkek 6grencilere gore daha olumlu

bulunmustur. Ancak, istatistiksel olarak kiz ve erkek 6grencilerin Rektorliigiin tasarimina iligkin algilar1 arasinda

anlamli bir fark bulunamamaistir(p>0.05).

3.5. Ogrencilerin Yaslarina Gére Rektorliigiin tasarimina iliskin algilar: Farklilasmakta midir?

Ogrencilerin yaslarina gore rektorliigiin tasarinina iliskin genel algilari arasinda anlamli bir fark olup olmadig1

Mann Whitney U testi ile test edilmis ve sonuglar1 Tablo 5°de gosterilmistir.

Tablo 5

Yas Ortalama Std. sapma Mann Whitney U | p
Rektorliigiin tasarimina iliskin | 17-19 40 365 0.44
alg: ' ' 480,500 0,447
20-23 27 3,76 0,39

20-23 yas grubundaki 6grencilerin Rektorliigiin tasarimina iligkin algilar (i=3.76), 17-19 yas grubundaki

ogrencilere gore daha olumlu bulunmustur. Ancak, istatistiksel olarak 6grencilerin yaslarina Rektorliigiin

tasarimina iligkin algilari arasinda anlamli bir fark bulunamamistir(p>0.05).

3.6. Ogrencilerin Rektorliigiin Tasarimina Iliskin Olcek Maddelerine Verdikleri Cevaplarin Yiizde Frekans

Dagilimlar

Hig katilmiyorum

Katilmiyorum

Kararsizim

Katiliyorum

Tamamen katiliyorum

n %

n

% n

%

n %

n %

Rektorliik girisinin
mevcut tasarimi
tiniversite vizyonunu
yansitmamaktadir.

4,9%

12

14,8% 11

13,6%

27

33,3%

27 33,3%

Rektorliik girisinde
kolonlar-duvarlar ve
zeminin birbiriyle
iliskilendirildigi yeni bir
i¢ mekan tasarimi
yapilmalidir.

1,2%

3,7% 7

8,6%

43,2%

35 43,2%

Rektorliik girisinde
yonlendirmenin diiz aks
tizerinde olmast
gereklidir.

1,3%

11,4% 34

43,0%

21

26,6%

14 17,7%

Rektorliik girisinde
yonlendirmenin dairesel | 2
olmasi gereklidir.

2,5%

11

13,6% 36

44,4%

22

27,2%

10 12,3%

Rektorliik girisinin kapist
yiiksek olmalidir.

2,5%

9,9% 15

18,5%

26

32,1%

30 37,0%

Tasarimda genel olarak
acik renkler tercih 5
edilmelidir.

6,2%

17

21,0% 11

13,6%

27

33,3%

21 25,9%

Tasarimda simetri ilkesi | q

1,2%

8,6% 10

12,3%

30

37,0%

33 40,7%
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kullanilmalidir.

Kolonlarda metal
giydirme olmalidir

2,5%

11

13,8%

21

26,3%

25

31,3%

21

26,3%

Kolonlarda altin renkli
giydirme olmalidir.

10,1%

18

22,8%

23

29,1%

18

22,8%

12

15,2%

Kolonlardaki giydirmeler
sade olmalidur.

11

13,8%

11

13,8%

18

22,5%

23

28,8%

17

21,3%

Kolonlarda, zeminde
veya tavanda yapilan
siislemeler geometrik
motifli olmalidir.

0,0%

12

15,0%

16

20,0%

29

36,3%

23

28,8%

Kolonlarda, zeminde
veya tavanda yapilan
siislemeler bitkisel
motifli olmalidir.

9,9%

13

16,0%

20

24,7%

26

32,1%

14

17,3%

Dis cephede cam
giydirme sisteminin
olmasi mekana zenginlik
katmustir.

7,4%

1,2%

20

24,7%

33

40,7%

21

25,9%

Zemin kaplamasi olarak
mermer kullanilmalidir.

8,6%

11

13,6%

15

18,5%

27

33,3%

21

25,9%

Zeminde kot farkliligin
kullanilmasi gerekir.

5,1%

7,6%

22

27,8%

27

34,2%

20

25,3%

Merdivenlerde kaplama
olarak mermer
kullanilmalidir.

2,5%

9,9%

21

25,9%

29

35,8%

21

25,9%

Duvarlarda rolyef (ii¢
boyutlu kabartma)
kullanilmalidir.

9,9%

2,5%

18

22,2%

18

22,2%

35

43,2%

Duvarlarda afyon ve
tniversiteyle ilgili 6geler
kullanilmalidir.

6,3%

7,5%

11,3%

21

26,3%

39

48,8%

Tavanda uygulanan
tasarimin devamlilik
agisindan zeminde de
uygulanmasi dnemlidir.

8,6%

10

12,3%

10

12,3%

30

37,0%

24

29,6%

Aydinlatma sisteminin
merkezde vurgu yaparak
diger alanlarda spotla
¢oziilmesi yeterlidir.

3,8%

8,8%

19

23,8%

27

33,8%

24

30,0%

Tiim mekanda gizli
aydinlatma
kullanilmalidir.

3,8%

11,3%

14

17,5%

31

38,8%

23

28,8%

Ayni i¢ alan1 farkl
amaglar i¢in kullanmak
gereklidir.

2,5%

10

12,3%

16

19,8%

29

35,8%

24

29,6%

I¢ alanlarda peyzaj
elemanlarinin
kullanilmasi gereklidir.

1,2%

10

12,3%

19

23,5%

26

32,1%

25

30,9%

I¢ mekan tasariminin
kullanicilar izerinde
ferah ve genis bir alg1
birakmasi gereklidir.

1,3%

6,3%

10,0%

27

33,8%

39

48,8%

Rektorliik girisini
gorenlerin mekam estetik
ve etkileyici olarak
algilamalari igin
tasarimda onemli
vurgular yapilmalidir.

3,7%

7,4%

11,1%

22

27,2%

41

50,6%

4. Degerlendirme ve Sonug

Afyon Kocatepe Rektorliik Girisi”’in Afyon iline katkilarmin Sl¢iilecegi bir calismanin Afyondaki iiniversitenin
temel unsurlarindan biri olarak algilanan islevsel ve kullanigh olanin neden ve nasil tercih edinildiginin ve
gliniimiiz tiniversitenin olusturan modern algi anlayisinin tasarim kriterlerinin bir anlamda ispatlanmasina
yonelik bir adim olmustur Uluslararast sempozyum platformunda {iniversitenin olugsumunda mimarinin ve i¢
mimarligim katkilari tartisilirken, Afyon Kocatepe tliniversitesinin Rektorliik Binasina katki saglayan ozel i¢
tasarim yapisinin bildiri olarak sunulmasi ve akademik bir ortamda ekrana yansimas1 Afyon kenti i¢in ve Afyon
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Kocatepe Universitesi i¢in énemli bir vurgudur. Farkli platformlarda, farkli agilimlarmn yapilmasi hem kent hem
iiniversite i¢in hem de katilimei i¢in bir devinim saglamaktadir. Bu baglamda Afyon kentinin tanitimini da igeren
bildirimin bilimsel bir ortamda akademisyenler tarafindan elestirilmesi bilyiik 6l¢iide katki saglamistir. Sonug
olarak istatistiklerin sonuglarma dayanarak:

Rektorliik girisinin mevcut tasarimi iiniversite vizyonunu yansitmamaktadir 33,3%'tiir. Rektorlik girisinde
kolonlar-duvarlar ve zeminin birbiriyle iliskilendirildigi yeni bir i¢ mekan tasarimi yapilmalidir 43,2%'dir.
Rektorliik girisinde yonlendirmenin diiz aks iizerinde olmasi gereklidir karasiz oran1 daha hakimdir 43,0%'tiir.
Rektorliik girisinde yonlendirmenin diiz aks iizerinde olmasi gereklidir 26,6%'dir. Rektorliik girisinde
yonlendirmenin dairesel olmasi gereklidir 27,2%'dir. Rektorliik girisinin kapisi yiiksek olmalidir 32,1%'dir.
Tasarimda genel olarak agik renkler tercih edilmelidir 33,3%'tlir. Tasarimda simetri ilkesi kullanilmalidir
37,0%'dur. Kolonlarda metal giydirme olmalidir 31,3%'tiir. Kolonlarda altin renkli giydirme olmalidir 22,8%'dir.
Kolonlardaki giydirmeler sade olmalidir 28,8%'dir. Kolonlarda, zeminde veya tavanda yapilan siislemeler
geometrik motifli olmalidir 36,3%'tiir. Kolonlarda, zeminde veya tavanda yapilan siislemeler bitkisel motifli
olmalidir 32,1%'dir. D1s cephede cam giydirme sisteminin olmas1 mekana zenginlik katmistir 40,7%'dir.
Zeminde kot farkliligin kullanilmasi gerekir 34,2%'dir. Duvarlarda rélyef (ii¢ boyutlu kabartma) kullanilmalidir
43,2%'dir. Duvarlarda afyon ve tiniversiteyle ilgili 6geler kullanilmalidir 48,8%'dir. Tavanda uygulanan
tasarimin devamlilik agisindan zeminde de uygulanmasi: énemlidir 37,0%'dir. Aydinlatma sisteminin merkezde
vurgu yaparak diger alanlarda spotla ¢oziilmesi yeterlidir 33,8%'dir. Tiim mekanda gizli aydinlatma
kullanilmahdir 38,8%'dir. Ayni i alan1 farkli amaglar icin kullanmak gereklidir 35,8%'dir. i¢ alanlarda peyzaj
elemanlarinm kullanilmasi gereklidir 32,1%'dir. i¢ mekan tasariminim kullanicilar iizerinde ferah ve genis bir algi
birakmasi gereklidir 33,8% olarak sonucuna varilmistir.

Bu sonuglara dayanarak asagidaki gibi iki alternatif olarak tasarlanmigtir.

o Alternatif 1
Afyon kocatepe tiniversitesi rektorliik girisi ¢ok biiylik ve bos bir mekan oldugu i¢in asil amag bu
mekani daha islevsel, daha estetik ve daha aktif bir mekan haline getirmektir. rektorliik girisinin
tasarimi yapilirken mekanin sadece gecis mekani olmasi, ziyaretcilerin burada fazla zaman
gecirmemeleri gibi tasarimi sinirlayici etkenler de bulunmaktaydi. rektorliik girisinde ilk géze garpan
dort adet kolon ¢ok sade oldugu i¢in metal kaplama ile giydirildi. yer ddsemesi olarak bulunan siyah
granit kaplama ve kaset déseme olan tavan dogemeleri soguk bir mekan etkisi yarattigi icin dosemeler
degistirilmistir. yer désemeleri agik tonlardan secilmis olup isinsal bir hareket kullanilmistir. tavandaki
kaset dosemeler asma tavanla kapatilarak geometrik sekillerle islenmis merkezi bir kubbe gériinimii
elde edilmistir. kubbenin altindaki yer désemesinde de geometrik motifler kullanilarak kubbe
goriintiisii yansitilmistir. aydinlatma sistemi olarak spotlar kullanilmis ancak kubbeyi tanimlayacak
kubbe ve zemin dosemelerindeki gibi dairesel ¢izgilere sahip biitiinleyici bir aydinlatma elemani
kullanilmistir. duvarlarin bos olmasi nedeniyle kocatepeyi simgeleyen kabartmali panaromik bir resim
ya da rolyef diigiiniilmiitiir. kolonlar metal kaplama yapildigi i¢in mekanda genel olarak metalik bir renk
tonu hakimdir. bu tonlamalar gerek merdiven korkuluklarinda gerek saksilarda gerekse aydinlatma
elemanlarinda kullanilmistir. sadece metal tonlar kullanmak mekana soguk bir etki vereceginden
asansorlerin gergevelerinde, duvar resimlerinin gergevelerinde ahsap kullanilarak mekan daha sicak bir
hale getirilmistir. beyaz renkte olan duvarlar kaplanarak daha samimi bir mekan olusturulmaya
calisilmistir. mekana ara ara metal saksilarda ¢icekler koyulmus ve dogal ortam yaratmak amaciyla
cakil tagli mermer saksilar yapilmistir. merdivenin iki yanindaki bos mekanlar oturma gruplariyla
donatilarak rahat mekanlar olusturulmustur. ahsabin sicaklik etkisi verilmeye ¢alisilmistir.
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Alternatif 2

Afyon kocatepe iiniversitesi rektorliik girisinde ilk goze garpan dort adet kolon ¢ok sade oldugu icin
altin renkli selcuklu geometrik motifleriyle yar1 kaplama olarak giydirildi. kolon giydirilmelerinde altin
rengi tonlar1 kullanildig1 i¢in mekanin tiimiinde bu rengin tonlar1 uygulanmistir. kubbede selguklu
geometrik motifleri altin renkleriyle donanmistir ve zeminde de ayn1 tonlarda ve motiflerde kubbenin
yansimasi hakimdir. merdiven korkuluklar1 yine altin tonlarinda renklere hakimdir. girisin karsisindaki
aln duvarmda rolyef bulunmaktadir ve afyon’un simgesi haline gelmis figiirlerle bezenmistir. mekana
farkl1 bir iglev yliklemek igin sergi panolar tasarlanmistir. iiniversitenin organizasyonlari sirasinda
ozellikle sergi zmanlarinda kullanilmak iizere yine altin renginin tonlartyla uyumlu, geometrik
motiflerle bezenmis taginabilen hareketli panolar yapilmistir.

=
o
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Ozet

Mekan, insanin gereksinimlerine ve beklentilerine yanit verdigi gibi kurgusu ile de insani etkileyerek
davramglarinin belirlenmesinde etken rol oynamakta. Insanlarm bir mimari mekan icinde kendilerini nasil
hissettikleri ve yasamlarinda bunun ne ifade ettigi s6z konusu oldugunda ise, o yapitin algilanma kriterleri Gnem
tasir. Insan yapiyr bir biitiin olarak algilar. Bu biitiin, o yapiyr olusturan &gelerin meydana getirdigi ‘Mimari
Biitiin> diir. Calismada, mimarligin ‘mekanla’ olan iliskisi, farkli mekanizmalarin ve kiltiiriin etkilesimi
sonucunda gelisen algoritma incelenecektir.

Mekan tasarimmdan beklenilen, mekanlarin yalnizca fonksiyonel olarak, uygun olgiilerde ve dogru iliskilerde
diizenlenmesi degil; algisal tepkilerin ve algida segiciligin etken oldugu, bigim ve igerigin etkilesimi sonucu
ortaya ¢ikan anlamla da ilgilidir. Tarih boyunca sosyal ¢evre ve politik yapidaki degisimler, bireyin egilimlerini
de degistirmistir. Bu degisimin “Modern Donem”de ise, hizli ve koklil bir sekilde degistigi yadsinamaz. Bu
donemde sanatin, sosyal yapiyr “yansitmanin” yani sira, bu yapiya tepki ve elestiri getirme potansiyeli de
kesfedilmistir. Calisma, bir toplumda zamana bagli degisimlerin, bu degisimlerin ¢ikis sekillerini, sebeplerini ve
mimariye yansimasini da incelemektir. Kiiltiirlerarasi temas yoluyla ortaya ¢ikan kiiltiir degismeleri; ve bunun
mimariye yansimalar1 da konuya dahildir. Ayrica bu calismada, kiiltiir ve kiiresellesmeye kavramsal
yaklasilacaktir. Kiiltiir ve kiiresellesme kavramlar1 etimolojik agidan incelenecek; en genis tanimlardan alip, en
dar anlamina ve mimarideki karsiliklarina bakarak inceleme yapilacaktir.
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1.Giris

Insanlik, tarih 6ncesi caglardan beri dogay1 degistirip doganin giiciiyle kendi varlig1 arasinda diisiinsel ve fiziksel
bir bag kuragelmistir. Uygarligimiz dogadan hem form, hem de isleyis olarak etkilenmistir. Binlerce yillik bu
stirecte, insan ve doga arasinda degisen iliskiler, toplumlarin kiiltiir olusumlarinda birincil etken olmasmin yani
sira, yeni sanat formlarmin ortaya ¢ikmasinda da biiyiik rol oynamistir.

Doga ve dogal olaylar, binyillardir insanlarin diis giiclerinde, yaratilarinda, yasamlarinda farkli sekillerde
degerlendirilmistir. Zamanin tanig1 olan sanatgilar, kusaklar boyunca eserlerinde, ¢evrelerini mimari mantik
icinde ve estetik kaygilar1 6n planda bulundurarak kendi bakis acilar1 baglaminda gorsel olarak belgelemislerdir;
ancak biitiin sanat akimlarinda ve bu akimlara dahil sayilan sanatcilarin eserlerinde, donemin felsefi, toplumsal
ve politik tartigmalarinim izdiisimleri goriilmektedir.

2. Kuramsal Temeller
2. 1. Doga

“Insamin diginda olusan, herhangi bir insan miidahalesi olmaksizin ortaya ¢ikan, gelisen her sey, drnegin
toprak, toprak alti zenginlikler, su, hava, bitkiler, hayvanlar dogayt olusturmaktadir.” (Keles, 2005). Bu
tanimdan da anlagilacagi gibi, doga insan varligindan ve etkisinden bagimsiz bir sekilde yerkiirenin canli ve
cansiz unsurlarinin bir biitiiniidiir. Dolayisiyla, dogal yasam insan olmadan da siirebilir. Oysa insan yagamak
icin dogadaki diger bilesenlere bagimlidir; hava, su, dogal dongiiler, besin kaynaklar1 gibi.

Toplumsal ekoloji yaklasiminin kurucusu Murray Bookchin insanin dogayla iligkisinin nasil sekillenecegi
konusunda su yorumu yapmaktadir: “Doga nedir?Insanligin dogadaki yeri nedir? Toplumun dogal
diinyayla iliskisi nedir? Bir ekolojik ¢okiintii ¢caginda bu sorulart yamitlamak giindelik yasamlarimiz
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agisindan ve bizimle birlikte diger yasam bigimlerinin yiiz yiize gelecegi gelecek agisindan biiyiik onem
tasimaktadwr. [...] Bunlart yamitlarken kullanacagimiz tammlar ve etik standartlar, sonucta insan
toplumunun dogal evrimi yaratict sekilde destekleyecegini mi, yoksa kendimiz de dahil olmak iizere biitiin
kompleks  yasam-bigimleri — acgisindan  gezegenimizi  yasanmaz hale mi  getirecegine  karar
verebilir.”(Bookchin,1996). Bu baglamda insan, doga ile iligkisini yeniden tanimlama zorunluluguyla karsi
karsiyadir. Bu ¢alismada, sanat¢i duyarliliginin bu “yeniden tanimlama” siirecine, estetik ve sanatsal
kaygilar1 da koruyarak, cevresel sorunlara dikkat ¢ekmek ve toplumsal farkindalik yaratmak konusunda
katkida bulundugu kabul edilmektedir.

Doga; sanat tarihi ve ¢evresel sanat akimlarinin gelisimi agisindan ele alindigi zaman ise, herhangi bir yerde
yasayan canlilar kadar, bu alanin 6l¢ek ve boyutlari da dahil olmak {izere, alana yapilan insan miidahalesinin
yol agtig1 etkilerin sanatg1 tarafindan izlendigi bir platform olarak algilanir.

Sosyolog Jacques Leenhardt, sanatgr Herman Prigann ile “Ekolojik Estetikler ya da Estetik Ekoloji” bagliklt
sOylesisinde “doga”y1 dillerde tanimlamasi en zor kavramlardan biri olarak ifade ederken, estetik ile
iligkilendirilmesindeki zorluga énemli bir soru ile dikkat ¢ekiyor. “Diinyamn ve igindeki estetik degerlerin
tiim yénlerini tespit etmek icin kullamlan felsefi tanimlar sézIiigii icinde daha ¢eliskili bir kelime olamaz.
Sozciigiin gergek hayatta ve giinliik dilde bu kadar ¢ok konusulmasi igleri kolaylastirmiyor. Yunanca kokeni
olan “physis” sozciigiine inerek en minimal sekilde aciklamak gerekirse, doga kendi kurallarina gore
kendiliginden yetisen ve biiyiiyen tiim canlilardir. Bu tamimdan ilerlersek ¢cagdas ekolojik diisiince ilging bir
¢eliskiye neden olur. Yasayan canlilar olarak biz de dogamn bir parcasiyiz. Ama kendi kiiltiiriimiiz ‘insanin,
doganmin degil kendi kurallarina gore yasamasi gerektigi’ fikrini olusturmustur. Batili insan kendini
dogadaki kiiltiirel bir canli olarak goriir ve dolayistyla ‘medeniyet’ insamin dogadan ayrildigi bir siireg
olarak tamimlanir. O zaman kiiltiiriin bir par¢ast olan estetik, doga ile nasil bir araya getirilir?” (Leenhardt
Prignann, 2004)

Sanat elestirmeni ve yazar John K. Grande, modern toplumun dogaya yaklasimmi soyle
degerlendirmektedir: “Sanat¢ilar ¢ok uzun siireler dogadan ilhamalmistir, ama son iki yiizyildir ‘doga’, bir
sanat isinde olmast gereken ‘konu’ haline gelmistir, sanat¢inin mesaji ruhani ya da estetik ya da her ikisi
olsa bile. Sanat hammaddesi ya da anlatim kaynagi doga olsa bile ondan farkh kabul edilmigtir. Bu ayrim
uygarhgimizin doganin tanimu iizerindeki ikilemine kadar gidiyor. Doga bir konu ya da genelleme degildir,
o her yerdedir. Iklim, bitki ortiisii, topografi ya da herhangi bir yasam formu olarak siirekli bir varliga
sahiptir. Dogayla iligkimizin kamtlar: her yerdedir, ‘sadece parcalarin bir araya getirilme seklinde’ degil,
insan yapimi ya dadogal her seyin icindedir. Faks makineleri, betonarmeler, otomobiller, ¢elik ve cam,
hepsi dogadan elde edilir, ama biz dogay: yine de ¢agdas hayatimizin bir par¢ast olarak gérmeyiz”’(Grande,
1999).

2. 2. Cevre

Cevre bilimleri, sanat tarihi, mimarlik, psikoloji, sehir planlamasi gibi disiplinler “cevre” kavramini farkl
acilardan ele alirlar. Cevre, birbirinden ayrilamaz gibi duran iki kavramin tam kesisme noktasinda yer alir: Insan
ve Doga. Birinin digerine muhta¢ oldugu, ama digerinin onsuz da yapabildigi ve aslinda onsuz var oldugu,
birbirine karst hem etken hem de edilgen konumlara sahip iki temel unsur. Iste cevre, yerkiirenin bu iki
aktoriiniin basroliinii oynadigy, siireklilik arz eden dramatik etkilesimlerin anlatimidir (Parlak, 2004).

Keles ve Hamameci’ya gore gevre; insanin diger insanlarla, kendi digindaki bitki ve hayvanlar gibi tiim canlilarla
ve hava, su, toprak, iklim, yeralti kaynaklar1 gibi cansiz varliklarla karsilikli iliski ve etkilesimlerini icerir (Keles,
Hamamci, 2004). Bir bagka tanima gore c¢evre, canlilarin yagamasini saglayan ve onlari siirekli olarak etkileyen
faktorler bitiintidiir (Cepel, 1992).

Bir diger tanim ise, biyotik (canli) ve abiyotik (cansiz) varliklar ile bunlarin etkilesimlerinin biitiinii olarak ifade
etmektedir ¢evreyi (Parlak, 2004). Bu baglamda g¢evre, tim canli organizmalar1 ve insanlar1 etkileyen ve
cevreleyen tiim dis ortam kosul ve unsurlarimi igeren bir kavramdir (Oktem, 2003). Bu tanimlar arasindaki ortak
nokta ise, canli ve cansiz varliklar arasindaki karsilikli iligkiye ve bagimliliga yapilan vurgudur.

Insanin icinde yasadigi, varligini siirdiirdiigii, 6zelligini ve niteligini fiziksel olarak algiladigi ortam anlamina
gelen fiziksel ¢evre olusumu bakimindan iki grupta incelenir: Dogal gevre ve yapay ¢evre. Dogal ¢evre, insanin
olusumuna katkida bulunmadigi ya da miidahale etmedigi ¢evredir. Doganin herhangi bir bolgesinde, cografya,
bitki ortiisii, yeralt1 ve yer iistii dogal kaynaklari, mineraller gibi fiziksel 6zelliklerin olusturdugu biitiinsel yapi, o
boélgenin dogal cevresidir. Dogal ¢evrenin temel 6zelligi, insan etkinliklerinden bagimsiz olarak ortaya ¢ikmis
olmasidir. Insan etkisinin heniiz girmedigi ya da énemli 6l¢iide miidahale etmedigi bitki ve hayvan varliklari ile
dogal etken ve stireclere bagli olarak olusan dag, deniz, ova, gol gibi unsurlar dogal ¢evreyi olusturur. Aslinda
insan da bu dogal ¢evrenin bir parcasidir.

Yapay cevre ise, insanmn bilgi ve kiiltlir birikimine dayanarak, dogal cevresinde var olan yeralti ve yeriistii
zenginliklerini kullanarak yarattig1 tiim degerler ve varliklardan olusan g¢evredir. Dolayisiyla yollar, kopriiler,
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yapilar, barajlar gibi yapay cevre unsurlari, toplumsal iliskiler ¢ercevesinde insanlarin bilgi ve deneyimleriyle,
dogal yap1 ve kaynaklar1 doniistiirmesi sonunda ortaya ¢ikar. Kentsel ya da kirsal olma farkina bakilmaksizin,
yerlesim birimlerinin hepsi yapay ¢evreyi olustururlar (Y1ilmaz, 2005).

Yapay g¢evre dgelerinin temel 6zelligi, tamamen insan tarafindan tasarlanip gergeklestirilmis olmalaridir. Cevre
olgusunun bu ozelliklerini gdz oniinde bulundurdugumuzda, g¢evresel sanat ornekleri olarak inceledigimiz
eserlerin, hem dogal hem de yapay g¢evreyi; mekan, materyal ve anlam olarak kullandigini1 ve doniistiirdiigiinii
goriiriiz.

2. 3. Kiiltiir

Insana iliskin bir kavram olarak kiiltiir, tarih igerisinde yaratilan bir anlam ve énem sistemidir. Bir grup insanin
bireysel ve toplu yasamlarini anlamada, diizenlemede ve yapilandirmada kullandiklari inanglar ve adetler
sistemidir (Parekh, 2002).

Tiirk Dil Kurumu’na gore ise kiiltiir, tarihsel, toplumsal gelisme siireci i¢inde yaratilan biitiin maddi ve manevi
degerler ile bunlari yaratmada, sonraki nesillere iletmede kullanilan, insanin dogal ve toplumsal ¢evresine
egemenliginin 6l¢iislin{i gdsteren araclarmn biitiintidiir.

Sosyolojik olarak, kiiltiir bizi saran, insanlardan 6grendigimiz toplumsal mirastir. Kiiltiiriin olugsmasinda iki siire¢
vardir; birinci siiregte insan pasif ve alict konumdadir. Belli bir cografi ¢evrede yasiyor, beslenme ve barmma
ihtiyaglari1 orada gideriyordur. Dogayla kurulan bu onciil iliski, yani ihtiyaclari dogrultusunda edindigi bilgi,
dili, davranislar1 ve maddi iiretim ve tiiketim aletleri kiiltliriin yaratilmasinda birinci asama olarak karsimiza
cikar. Ikinci asamada ise insan alic1 konumdan ¢ikar ve iiretmeye baslar; yani yasadig1 cevreye etkin ve aktif bir
giic olarak katilir.

Norbert Elias’a gore kiiltiir ikiye ayrilmaktadir:

Birincisi; Almanca (die Kultur), net bir sekilde toplumun entellektiiel, sanatsal ve tinsel durumunu anlatmak igin
kullanilan terimdir. Ikincisi ise; Ingilizce (civilisation), ekonomik, sosyal, teknolojik, ahlaki, dini gercekleri
aciklamak icin kullanilan kiiltiirdiir. Buradan yola ¢ikarak galismaya 1s1k tutacak “Kiiltiir” kavrami; entellektiiel
ve sanatsal birikime denk gelen “Kiiltiir” olmalidir.

2. 4. Sanat

Sanata iliskin sozlerin ortak noktasi, insanlik ile yasit oldugu iizerinedir. insanin bir etkinligi olarak ortaya
¢ikmis ve tiim insanlik tarihi botunca da var olmustur.

Sanatin nasil tanimlanabileceginin ortak cevabi, gegmis tarihi siirecte kesin bir anlayista verilememistir. Farkli
bi¢imler ile ifade edilmis ve giiniimiize kadar da sanatin sayisiz tanimi yapilmistir. Giiniimiizde bu tanimlara ¢ok
degisik anlayislar da katki saglamakta, sanatin ne oldugu ve ne olmasi gerektigi lizerine giin gectik¢e yeni goriis
ve diisiinceler eklenmektedir. Insanligin gecmis siirecinde toplumlarin, kisilerin, kurumlarin istedikleri amaglara
ve devirlere gore yaptigi bu aciklamalar, sanatin kimliklerini zengin goriintiillere kavusturmaktadir. Sanati
eksiksiz bir sekilde tanmimlayabilmek c¢ok giictiir; ¢linkii sanat, nesnel diinyanim, insanlarin bilingaltina
yansittiklar1 estetik coziimlemeler ile yakin iliskilidir ve &znel, goreceli degerlere dayanir. Insanlarin
bilingaltinda olusturduklar1 ve bilingle kavradiklarmin pek ¢ok degisiklik igermesi, farkli sekillenmesi ve kabul
gorenlerin cesitliligi kadar sonsuzluk ig¢inde olmasi, bu tanimlari bir noktada bitirememektedir. Sanati basitce
tanimlamak gerekirse; estetik endiseler tagiyan bicim olusturmaktir; ancak tizerinde durulmasi gereken asil
nokta, sanatin sadece insana 6zgiiliigii, insansi yaratim ve insancil bir ¢alisma olmasidir. Dogada kendiliginden
olusan durumlar, olaylarin sonuglar1 ve diger canlilarin g¢abalari ile ortaya cikanlar, sanat eseri degildir ve
olamazlar. Sanatin ana 6zelliklerinden biri, insanin yaratici giicii ile birlesen iradeli bir eylem olmasidir. Duyus,
diisiince, amaglar, durum ya da olaylar, diis giicii ve beceri kullanilarak, deneyimlerden de yararlanilarak 6zgiin
bir bigime kavusturulur. Bu yoniiyle sanat etkinliktir ve insanlar tarafindan, insanlar igin olusturulan, belirli bir
nesneyi, 0zel bir bi¢cimi liretmeyi amaclayan bir ¢abadir. Yani ¢aba sistemli ve disiplinli bir ¢alismadir (Sigman,
2011).

Sanat, insanlik tarihinin her déneminde var olan bir olgudur. Insanligin gegirdigi evrimler, yasama bakislarimni,

yasama bicimlerini, sanata bakislarini ve sanat bigimlerini degistirmis, her donemde ve her toplumda sanat farkli

goriintimlerde ortaya ¢ikmistir. Dogu’da ve Bati’da gelisimini ve cesitliligini degisik alanlarda gdsteren sanat,

yasamin vazgegilmez bir parcgasi olmus, tarihi siire¢ i¢inde siyasi ve iktisadi durum ne olursa olsun var olmustur.

Toplum ve g¢evre etkileri, az ya da ¢ok sanatin ve giizel sanatlarin gelisimini dogal olarak etkilemistir (Altun,
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2000).

Birgok donemde, birg¢ok uygarlik tarafindan sanat farkli sekilde anlasilmistir. 18. yiizyila gelene kadar hiiner,
beceri, is anlamima gelen sanatin, bu donemden sonra ideal doganin bir taklidi olduguna karar verilmistir. Bu
yiizyildan sonra bilim, sanat1 etkilemeye baslamis ve sanatg1 insan dogasimnin bilimi hakkinda bigimlendirilmistir.
19. yiizyilda olusan modern sanat kavraminda ise modern sanatgmin olgiitii giizelden ¢ok gergektir. Ve bu
anlamda modern sanat doga bilimleriyle yan yana ilerler. 1900’lii yillara gelindiginde ise artik sanat yapitinin
temeli doga degil, ideadir (kavramsal, geometrik, mimari bir 6ge). Sonug olarak sunu sdylemek gerekir; sanat,
tarih boyunca farkli devirlerde, farkli uygarliklarda tiirli sekillerde yaganmig ve tasvir edilmistir. Giiniimiize
kadar farkli kavramsal olgulardan gecerek, olgunlasarak, degisime ugrayarak gelmistir.

Sanatg1 sanatinin yaratimi asamasinda, 6nceden yasadiklarini kendinde canlandirir. Bir anlamda kendisini ifade
edecek esere yogunlagir. Yaratiminda ifade etmek istedigi benzer duygulari, diisiiniisleri bagkalari ile paylasmak
icin ve onlarin da bu disiinceleri, duygular1 hissedebilmesine yonelik olarak bir dizi ¢alismaya girer ve sonunda
sanat eserini olusturur.

“Sanat” kelimesi, Arapga’da “sanea” fiilinin kdkiinden alinmistir. “Bir isi yapmak™ anlamidadir. Dogada kendi
kendine olusmayip insanmn olusturdugu eserlere sanat denilmistir. Bu kelime dilimize yerlesmis ve tamamiyla
Tirke¢elesmistir. Eski Yunanca’da bu anlamda kullanilan kelime , “areti”dir. “Birlestirmek, uydurmak seklinde
yapmak” anlamindadir. Latince’de “ars” seklini alan kelime, Italyanca’da “arte” ve Fransizca’da “art” olarak
giiniimiizde kullanilan sekline kavusmustur. Eski Tiirk¢e’de “ar” kelimesi, saf ve giizel anlamina gelmektedir.

Halk arasinda sanat, “giizel olan ve hosa giden sey” olarak tarif edilir. Bu tarif 6ziinde dogru seyleri ifade etse
de, kullanildigr anlamlar agisindan bakildiginda, eksik ve yaniltici igerige sahiptir. Giizellik acisindan
bakildiginda, sanatta giizellik vardir; ancak bu giizellik sanat¢inin var oldugu, sanatginin idealize ederek ifade
etmeyi amagcladigi ve gerceklestirmeye caligtigi bir giizelliktir. Bu giizellik iradi, disiplinli ¢alisma karsiliginda
bilerek ve isteyerek olusturulmustur. Dogada kendiliginden olusmus ya da olusan, haz alma ve hosa gitmeyi
saglayan, “giizel seyler” olarak sayilanlar sanat eseri degildir. Giinesin batisindaki doganin olusturdugu
olaganiistii durumlar, insanin disindaki varliklarin olusturdugu (ar1 petegi, driimeek ag1 vb.) seyler, giizel olsalar
da sanat eseri degildir. Sanat eseri mutlaka insanin iradeli bir ¢alismasi, duyus ve duygu yiikleri yaninda,
maddeye insan emeginin katilimi ile gergeklesir. Hosa gitme acisindan bakildiginda, sanatta hosa gitme isteginin
karsilanmasi vardir; ancak bu hosa gitme bir yemegin, kokunun hosa gitmesi ile ilintili degildir. Yani sadece
hoslanma duygularmi olusturan seyler sanat eseri olamazlar. Ister insanmn elinden ¢iksin, ister dogada
kendiliginden olussun, hosa gitse ve giizellik tasisa bile diigiince, duyus, yaraticilik ve kalicilik igermeyen
yapitlar sanat eseri olamazlar. Bir bicimde ortaya cikan sanat gergekligin mutlaka diisiince, duyus, iradeli
calisma sonucunda olusturulan yaraticilik ve kalicilik niteliklerine sahip olmas1 gerekir.

Dogadaki maddeleri beceri, ustalikla ige yarar hale getirmek de halk arasinda sanat olarak isimlendirilir. Bu tiir
calismalar1 da sanattan ayr1 tutmak gerekir. Duvar 6rmek, bez dokumak, marangozluk gibi beceriler sanat degil
“zanaat” olarak isimlendirilir. Bu kelime de Arapga “sani” kelimesinden gelmistir. “Is yapma” anlamimndadur.
Araplarin kullandig1 “sinaat” kelimesi, Tiirk¢e’de “zanaat” kelimesi haline gelmistir. Beceri ve el ustaligi ile
yapilan isler igin bu kelimeyi kullanmak daha dogrudur.

2. 5. Mimari

Mimarlik, sadece insa etme sanati degil yapilart bicimlerin gergegi olan giizellikten ayrilmadan ve ona bagl
kalarak insa etme sanatidir (Sigman, 2011).

Insanlar tarafindan kullanilmaya uygun bir islevi, uzun siire ayakta kalabilecek saglamlikta bir duygu, diisiince
ve deneyimi aktarabilecek bi¢cimi olmasi gerekir. Mekan ve biiyiikliige sahiptir. Mimaride esas olan, bi¢cim ve
mekandir.

Resim iki boyutlu, heykel ti¢ boyutlu oldugu halde, mimari bunlardan farkli olarak dordiincii boyuta sahiptir. Bu
dordiincti boyut, mimari eserin i¢inde eylemlerde bulunulma olanagindan gelmektedir. Mimari eseri kullananlar
onun icinde ve diginda siirekli olarak eylemlerde bulunabilir ve eseri bu noktalardan degisken olarak kullanimina
gore algilayabilir. Ayrica ayn1 mekan1 degisen zaman iginde farkli yasantilar ile de kullanabilir; bu sayede de
farkli sanatsal yasantilar ortaya cikar.

Siis ve bicim, sanat zevkini olusturan 6gelerdir. Tiim mimari yapilar belli bir faydaya hizmet i¢in yapilir. Sadece
sanatsal amag i¢in yapilmis mimari yaptya higbir yerde rastlanmaz. Saray, ev, cami, miize, kilise gibi hangi
konuya ait olursa olsun mimari yapilar, sonug olarak bir fayda amaci giiderler.
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Bir mimari eserin 6zellikli olmasini su ¢izgilerle ifade edebiliriz (Sisman, 2011):
e  Fonksiyon: Mimari eserin yapilis sebebidir.
e Kiitle Kompozisyonu: Blok olarak binanin ana yapisidir. Kiitle etkisini yaratan elemanlarin kendi
icindeki organizasyonlaridir.
e  Siis ve Bigim: Sanat zevkini olusturan, onu kisilikli kilan bezemelerdir.

Mimari yapilar su sekilde simiflandirilir (Sisman, 2011):

1- Yapilarin Amaglarina Gére Mimari: Dini, sivil, askeri mimari. ..

2- Kullanilan Malzemeye Gore Mimari: Ahsap, tugla, tas mimari...

3- Ait Olduklar Kiiltiire Gére Mimari: Tiirk, Yunan, Japon mimarileri...
4-  Usluplarma Gore Mimari: Gotik ,Barok, Rokoko. ..

5- Dénemlerine Gore Mimari: Ilk¢ag, Ortacag mimarisi...

2. 6. Mekan

Mekann sozlik karsiligi; *bosluk, yer® dir. Tasavvuftaki anlamu ise; *olug eyleminin gergeklestigi yer, varliklarmn
goriiniis alan1’dir. (Tiirkce sozliik,1974). Cevrenin ilk anda algilanan ¢ok boyutlu goriimiine “mekan” denilebilir.
(Karabey, 1980, s.25). Mekanin ilk tanimini yapan Aristoteles’e gore ise mekan; “Tiim yon ve 6zellikleri iceren
yerlerden olusan dinamik bir alandir”. (Partorekes,1992,s:36).

American Herigate sozliigi mekani, “giinlik deneyimin ii¢ boyutlu alani iginde belirli bir geometrik durumu
saglayan bir dizi eleman; belirli sinirlar iginde hacmin alan1” olarak tanimlamaktadir.

Dr. Kuban, mimarinin, i¢inde yasayan ve insani dogal cevreden ayiran bir 6zel boslugun ortay ¢ikmasi ile
basladigini, “mekan” diye adlandirilan bu 6zel boslugun ise mimariyi diger yap1 eylemlerinden ayirdigini ifade
etmigstir. (Kuban, 1990, s.15).

Wright® a gore; insan ve mekan ¢ok yakin iliski icindedir. Wright soyle demektedir; “i¢c mekan, binanmn ruhu
olan kendisidir. Iginde yasadigimiz oda veya salon bu mekanin bir parcasidir, ona aittir, onunla beraberdir, ondan
dogmadur. I¢inde yasanilan mekan bir biitiin olarak bu sekilde diisiiniildiigii zamandir ki, bu mekan mimarinin ta
kendisidir denilebilir.” (Bozkurt, 1962,s.7).

Insan iginde yasadigi boslugu tamimlanabilir kilar. Insanin boslugu tanimlayip big¢imlendirmesi miimkiin
olabilecegi gibi, bunun tam tersi, yani mekanin insanin yasantisim bicimlendirmesi de miimkiindiir. Insan
aktiviteleri bu bosluk iginde gerceklesir. Biz mekanin fonksiyonel olmasi, insan yasantisini kolaylastirabilecegi
gibi tam tersi de miimkiindiir. Mekan, insanin i¢inde yasadig1 bir “yasamsal ¢evre”dir. N. Eldem; ‘yasamsal
¢evre’ yi sOyle tanimlamistir; ““Yasamsal gevre, birbirine takili irili ufakli, dogal ve yapay bosluklardan olusan
stingersi bir kurgudur. Odadan sokaga, meydandan stadyuma, sehirlerarasi alanlara uzanan...” (Eldem, 1991,
5.102). Insanm boslugu tanimlayabilmesi, ¢esitli sinirlar yardimiyla miimkiin olabilir. Scott, mekan1 “bosluklarin
sinirlandirdigt yer” olarak tanimlamis ve mekanin mimarlikta malzeme olarak kullanildigini eklemistir. (Zevi,
1990, s.83).

3. Arastirma Bulgulan

3. 1. Kentsel Tasarim Olgeginde Kimlik-Sanat Iliskisi

Kentsel kimlik bir kentin, dogal ve yapay elemanlar1 ve sosyo-Kkiiltiirel 6zellikleriyle tanimlanmaktadir. Kentler
Ozglin karakterleri ile kimlik kazanmaktadirlar. Bir kentin kimliginde o kentin belirgin ve 6ne ¢ikan o6zellikleri
belirleyici olmaktadir. Bazi kentler mekansal 6zellikleri ile 6ne ¢ikarken bazi kentler sosyo-kiiltiirel 6zellikleri
ile 6n plana c¢ikmaktadir. Ancak 6nemli olan bunlar arasindaki iliskilerin kurulmasidir. Yani kentler dogal
karakterlerine gore, bu karakterlerle uyum icinde olan, kentin dogal 6zelliklerinin dikkate alindig1 yapay 6geler
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tarafindan olusturulmali ve mekanda yasayan insanlar tarafindan sahiplenilip benimsenebilmelidir. Bu durumda
kentin, dolayisiyla kentlinin kimliginden bahsedilebilmektedir. Kentin kimligi veya kimlikleri orada yasayan
insanlarin kiiltiirlerinin bir gostergesi olmalidir. Kentin olusan fiziksel yapisindan 6te 6nemli olan kente 6zgii
havanin, anlamin, efsanenin, 6ykiiniin yaratilmasidir. Bu dykiide ancak orada yasayan insanlar tarafindan dile
getirilebilecektir. Bir kentte yaratilan daha onceki oykii bugiinkii kent kimliginden farkli bir kimlige sahip
olabilmektedir. Bu kimlik degisikligi kentsel degerlerdeki degisimin sonucu olup kentsel kiiltiirdeki dinamik
0gelerin neden oldugu bir olgudur. Ekonomik, sosyal, kiiltiirel, dini, ideolojik, bilimsel, sanatsal degisimler, yeni
yaklagimlar kentli bireyin yeni bir kimlik sahibi olmasina neden olmaktadir. Kentli yasadig1 ortamda yer alan
nesnel ve tinsel degerlere sahip ciktigi, kentsel degerlerin yaraticisi oldugu oranda kentler de kimliklere sahip
olacak, zamanla bu kimlikler yeniden tiretilecek ve degisecektir (Can, 1999).

Bugiiniin kentleri kimliklerini ya kaybetmekte ya da yeni kimlikler {iretememekte ve belirsizlikler yasamaktadir.
Kentlerin kimlik sorunu hem kiiltiirel hem de fiziksel alanlarda goriilmektedir. Her seyden once kentli birey
yasadig1 ortamdan memnun degildir ve kendini bulundugu mekana ait hissetmemektedir. Bu yabancilasma
¢ocuklugunu gegcirdigi sokakta, caligtigi is yerinde, yasadigi konutta, eglendigi ve dinlendigi alanda, diger
insanlarla bir araya geldigi toplanma mekanlarinda kisaca bulundugu kentin biitiiniinde goriilmektedir. insanoglu
kendinden bir sey katabilecegi ya da kendisine bir sey katacak mekanlarla bulusamamaktadir.

Son yillarda, kentsel kimlik arayisinin kiiresellesmeyle 6nem kazandig1 ve 6zgiin kentsel modellere olan 6zlemin
arttig1 gdzlenmektedir. Kentsel kimlik olusumunda etkili olan 6geler 6zelinde, arastirmanin énemli bir béliimiinii
olusturan kent sanati ya da kentsel sanat; kenti bir sanat yaratmasi, bir sanat {iriinii olarak ele almaktadir.

Bildiri konusu kent mekani ve agik alan oldugu i¢in bu bildirinin konusunu olusturan plastik sanatlar kavramimin
icini genellikle heykel sanati dolduracaktir. Ciinkii “heykel dogumundan itibaren bir acik alan sanatidir ve anit
mantig1 iginde gelismistir” (Duby, 1990). Ote yandan “Anit, dikildigi yerin anlami ya da kullanimi hakkinda
simgesel bir dille konusan, genellikle dikey ve figiiratif olan heykeldir. Temsil ve isaretleme anitin isidir”
(Krauss, 2002) dolayisiyla anitin mekanla tarihi, kiiltiirel, sembolik baglantis1 vardir. Fakat genellikle anit ve
mekan arasindaki bag1 siyasi iktidarlar belirler. Uygarlik tarihi iginde, anitlar konular1 ve mekanlariyla resmi
tarihin yazilmasi ve yasatilmasi igin bir ara¢ olarak kullanilmistir. Siyasi iktidarlarm orgiitlenme siirecinde,
kamusal alanda plastik sanatlarin olanaklarmdan sonuna kadar yararlanilmistir. Siyasi iktidarin el degistirmesi
durumunda Onceki iktidarin sembolleri kamusal alanlardan kaldirilir. Yeni iktidarmm mesruiyetine kamusal
alanlardaki heykeller ve mimari yapilar taniklik eder.

3. 2. Mekanlarin Yaratiminda Sanann Gerekliligi

Yirmibirinci yiizy1l, ekonomik, kiiltiirel ve teknolojik olarak biiyiik déniigsiimlerin yasandigi bir donemdir. Son
yillar i¢inde daha once hi¢ goriilmemis siklikta teknolojik devrimler olmus, yasam standartlarinda biiyiik
degisiklikler goriilmeye baglanmistir. Bu degisiklik ve doniisiimlerin etkilerini giindelik yasantilarinda en fazla
hissedenler kentli bireylerdir. Kentlinin nesnel diinyayr algilayisi gorsel bir karmasayla sinirlanmistir. Gorsel
kanallar1 kullanarak bireylere ulasan sayisiz veri iginde, kentlilerin gergekligi algilamalar1 giiglesmistir. Hem
madden hem de bilgi akigi anlaminda bir hizlanma i¢inde bireyler ¢cok 6nemli adaptasyon problemleriyle yiiz
yiize gelmislerdir. Bireyler artik kendilerini i¢inde yasadiklar1 ortamda konumlandirmakta ve ona adapte olmakta
giiclik ¢ekmektedirler. Bu giicliik kentli bireylerin yasamlarinda artik alisageldikleri bir sorun olarak onlarla
birlikte yasamaktadir. Bagka bir deyisle, endiistri ¢ag1 kendine 6zgii yasam bicimini beraberinde getirmis ve bu
yasam bi¢imi psikolojik agmazlara neden olarak bireyde “kendine ve topluma karsi yabancilagsma” sorununu
dogurmustur.

Iyi diizenlenmis mekanlar, bireylerin davranislarini olumlu yonde etkileyecek, yaraticihiklarm gelistirecek en
onemli etmenlerin baginda gelmektedir. “Mekan”, iginde belirli eylemlerin yer aldigi fiziksel gevre pargalar
olarak tanimlandiginda; kisi-mekan iliskileri agisindan bakildiginda mekansal yapi iginde ¢evreyi olusturan
nesneler, bicimiyle, rengiyle o c¢evrede yasayan kisiyi uyarici, yasama ritmini belirleyici nitelikler
kazanmaktadir. Mekansal yap1 igindeki bu nesnelerin birey tizerindeki etkinligi diisiiniiliirse, toplumsal yasam
alanlarina sanat 6gesinin sokulmasi geregi giindeme gelmelidir.

Sanatin kent mekanlarina goétiiriillmesi, hem c¢evreye katkida bulunacak, hem de insani ¢evresine kargi daha
duyarli yapacaktir. Mevcut yasama ortamlari, insanlarin gereksinimlerini tam karsilayamadigi gibi, yaratilan
mekanik c¢evre bireyi hasta etmekte, bunalima siiriikklemektedir. Bu nedenle ¢ocuk oyun bahgelerinden, parklara,
caddelere, binalara kisacasi giinliilk hayatin gectigi mekanlara sanat1 gotiirmek gerekmektedir. Sanati insanin
disinda, algilanmasi zor ve zahmetli mekanlarda degil, insan1 sanatin iginde yasatmak ¢agin geregi olmustur.
Bireyin toplumsal yasam mekanlarinda sanatla i¢ ige olmasi, hem ruh sagligi agisindan hem de kiiltiir
olgunlagmalar1 ve degisimlerine uyum saglamasi acisindan 6nem tagimaktadir. Miizeler, sanat galerileri, ¢cagdas
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yasamin hizlt temposu i¢inde yasamak durumunda olan insanin sanat gereksinmelerini kargilamaya
yetmemektedir. Sanatin yalniz miizelerde, sanat galerilerinde goriiniir durumdan ¢ikartilip, caddelere,
meydanlara tasirilmasi, glinliik yasamin i¢ine girmesi daha genis kitlelerin pay almasi yoniinden uygulanabilecek
yontemlerin en énemlilerinden biridir.

3. 3. Kentsel ve Mimari Dokunun Olusumunda Giizel Sanatlardan Yararlanma Olanaklari

Kent dokusu kente ait tiim &geleri ile bir biitiindiir. Kenti olusturan yapilar, yap1 cepheleri, sokaklar ve
meydanlar, kentsel agik alanlar, parklar ve kentsel agik alanlarin vazgegilmez pargalari olan kent mobilyalar
¢esitli sanatsal caligmalar igin olanaklar sunmaktadir. Kente anlam ve biitiinlik saglayan, kentin
okunabilirliginde ve imgeleminde &nemli bir yere sahip olan bu 6gelere yapilacak plastik miidahaleler, bu
Ogeleri bir sanat iriinii olarak degerlendirmenin yanmda kent biitiiniiniin de bir sanat yaratmasi olarak ele
alinmasmi gerektirmektedir.

Sanatin 6zgiinliigiinden yararlanilarak olusturulan kent dokusu, kentli bireyi yasadigi mekana adapte etmekte ve
bugiiniin ¢evresine yabancilasan bireyini aktif kilmaktadir.

Sanat1 yasadig1 mekanin tim dokularinda hisseden birey kendi kimligini ve ait oldugu mekanin kimligini daha
kolay algilayabilir duruma gelmektedir.

3. 4. Cagdas-Cevresel Sanat Kavrami ve Kiiresellesme Olgusu

1960’larin politik ve toplumsal hareketliligi, sanat alaninda da radikal degisim ve sorgulamalar1 ortaya
¢ikarmustir. Resmin ve heykelin tanimmi, smirlarini sorgulayan ve zorlayan sanatgilar, hem ele aldiklar1 kavram
ve konular ile hem de eserlerini olusturduklar1 materyaller ile sanati yasamin merkezine yerlestirdiler. 1960’larin
baslarinda minimalist hareketi takiben tuvallerini bir koseye kaldiran sanatcilar, dogal ortamlarda “alana 6zgii”
(site specific) isler gergeklestirirken ya da dis mekanlarda dogal malzemeler kullanirken, sadece sergi ve galeri
gibi kurumlarda izlenebilen eserlerin sanat olmasi fikrini reddediyorlardi. Gergeklestirdikleri eserler; satin
almamayan, koleksiyonlara dahil edilemeyen ve dolayisiyla da sanati metalastirmayan calismalardi. Asiri
tilketim toplumunda yeni objeler yaratmay: reddeden bu sanatgilar, yalnizca var olan objelere eklemeler yapmayi
tercih ettiler. Hem kentsel alanlarda, hem de dogada “beyaz kiip”iin disindaki mekanlarda ¢aligma stratejileri
olusturdular. Bu dénemde ortaya ¢ikan ve sanat objesi iizerine odaklanma kaygisindan uzaklasan Fluxus, Land
Art, Arte Povera gibi akimlar, dogal diinyaya karsi duyarliligi da iginde barindirmaktaydi. Bunun sonucu olarak,
artik sadece nesneyi irdeleyen bir diisiince arayisinda olmayan yeni bir sanatsal diizlem olusturulmustur. Béylece
sanatcilar dogal siire¢ ve aktiviteleri ekolojik—cevresel baglamlara oturtarak, dogayr sadece goriintiisii ya da
malzemesiyle degil, bir iligkiler biitiinii olarak sunmuslardir.

20. yiizyilin son ¢eyregi ayni zamanda dogal diinyanin ugradigi geri dondiiriilemez tahribata iligkin endiselerin
de artt1g1 bir donemdir. Greenpeace, Friends of Earth gibi orgiitler ekolojik sorunlari yerel, ulusal ve uluslararasi
giindeme tasidilar. Benzer sekilde birgok sanat¢i, doga kavramini sadece estetik degil, ¢evre korumaci bir
yaklagimla ele almaya basladi. Bu sanat¢ilar yasadigimiz diinyayr toplumsal ve ekolojik olarak iyilestirme
konular1 hakkinda biling yaratma iizerine emek harcadi. Boylece, olusan ¢evresel sanat akimiyla birlikte sanat;
restorasyon, egitim, ¢evre bilimleri ve bir¢ok akademik disiplinle isbirligi i¢inde, doga ve insan arasinda
korunabilir bir denge kurma araci oldu.

Giinimiiz tiiketim diinyasini en iyi temsil eden materyallerden biri olan plastik aligveris posetlerini yaptigi
heykel, enstalasyon ve asamblajlarin temel malzemesi olarak kullanan Amerikali sanat¢1 Dianna Cohen, sanatci
sorumlulugu ile ilgili goriislerini soyle ifade etmektedir: “Sanatgilarin; sanat, kiiltiir, adalet, insan haklari,
ekoloji, yenilenebilir kaynaklar, kentlesme, dogaya geri doniis, tarim, politika, ekosistem, diinya, kisaca tiim
gezegenle ilgili her seyi igeren konularla diyalog iginde olma gibi bir sorumlulugu vardir. Bu yiizden kendi
sanatimizi yaratiyoruz ve agikcasi, eger yeni fikirler iiretmezsek ve medya araciligiyla bu konular1 giindeme
getirmezsek kim getirir?” (Remains of the Day, 2007). Yeni milenyumla birlikte sanatgilar, kiiresel 1smmma ve
iklim degisikligi; cevresel kirlilik; biyolojik ¢esitliligin azalmasi; tiirlerin yok olusu; salgin hastaliklar; savaslar;
genetik teknoloji gibi konularla daha fazla ilgilenmeye bagladilar. Boylelikle toplumsal ve ¢evresel konulardaki
aktif ve uygulayici rollerini gelistirip ortak kiiltiirel ihtiyaglara yanit aramaya baslayan sanat¢ilarin bu eserleri,
diinyay iyilestirmeye calisan eylemler olarak goriilebilir.

3. 5. Kapsayict Bir Tanmim Olarak Cevresel Sanat Kavrami
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Doga ve doga ile ilgili sanatsal tanimlamalarda goriilen siireklilik ve degisim, kavramin eklektik yapisindan
kaynaklanir. Sanat¢ilarin doga ile galigmalart bir¢ok farkli sekilde ortaya ¢ikmakta ve bu isler ayirt edici
ozellikleri belirlemekte zorlanilan bir¢ok kategoride ele alinmaktadir.

Doga ile ilk elden temas kuran olusumlardan biri olan Yeryiizii sanati (Earth art/Earthworks) 1960’larin
sonlarindan bugiine degin dogal malzemelerle dis mekanlarda yapilan sanat islerini kapsayan bir terimdir. Bir
diger akim olan Arazi sanati (Land art) ise daha ¢ok 1970’lerin baslarinda kullanilmaya baglanmis, yeryiizii
sanati ile hemen hemen ayni anlama gelen, 6lgek olarak daha biiyiik ve gevresel etkileri konu almak zorunda
olmayan sanat eserlerini ifade etmektedir. Cevresel sanat (Environmental art) akimimni ise 1960°larda ¢evresel
hareketle birlikte ortaya ¢ikan, amaci; dogaya karsi bir saygi gelistirerek toplumu ¢evresel sorunlar ve bunlarin
¢ozlimleri hakkinda egitmek, zarar gérmiis alanlar1 sanat yoluyla tekrar kullanilabilir hale getirerek ¢evrenin,
doganin sagligmi diizen bir sanatsal hareket olarak nitelendirebiliriz. Bu akimin eserlerini inceledigimizde
kargimiza soyle Ozellikler ¢ikar; “Bir g¢evresel sanat yapiti, geleneksel bir yapittan oncelikle tek basina
algilanamama 6zelligiyle ayrilir. Bu tiir bir iiriin, ister bir yapinin i¢inde, ister kentsel mekéanda, isterse de dogada
yer alsin, ancak dolasilarak kavranabilecek boyut ve niteliktedir. Bagka bir anlatimla, dogal ya da insa edilmis
gevre, sanat yapiti olarak diizenlenmekte ya da kendi 6lgegine uygun bir yapitla donatilmaktadir.” (Sozen,
Tanyeli, 2003). Ayrica, yukaridaki tanima ek olarak; ¢evresel sanati aktivizmle ilgili ¢agrisimlart olan genis bir
terim olarak ele almaliyiz.

Cagdas sanat pratikleri iginde dogay1 merkeze alan akimlar arasinda kesin ayrimlar yapmak ve sinirlar ¢izmek
neredeyse olanaksizdir. Bu akimlarin ve terimlerin hepsi literatiirde birbirlerinin yerine kullanilabilmektedir.
Dolayisiyla, ayn1 eseri birkag farkli akim icinde gérebilmemiz miimkiindiir. Ornek olarak Michael Heizer’mn
Double Negative adl1 eserini ¢evresel sanat, arazi sanati, yeryiizii sanat1 ve alana 6zgii sanat (site specific art)
basliklar1 altinda bulup inceleyebiliriz.

Giinlimiizde cevresel sanat kavrami; “ekolojik sanat” ya da Ingilizcede kullanilan kavramin kisaltiimig
karsihigiyla “ekosanat” (ecoart) olarak da kullanilabilmektedir. Ekolojik sanat, bilimsel konular1 da kapsayan
ekolojik sorunlara estetik ve sanatsal ¢oziimler 6neren bir terim olarak karsimiza ¢ikmaktadir. Bazi elestirmen ve
yazarlara gore ekolojik sanat, giiniimiizde en 6z1ii ve kisa terim olarak, tiim kavramlar1 kapsayan 6z bir anlatima
sahiptir. Boylece, 1960’larda baslayan ¢agdas anlamda sanat—doga iliskisi, giiniimiizde ekolojik sanat anlayigina
evrildigi ileri siiriilebilir. Ancak literatiirde, gevresel sanat ve ekolojik sanat terimlerinin sik sik birbirlerinin
yerine kullanildigin1 da gérmekteyiz.

Jale Erzen, sanatim ozellikle cevre ve yeryiizii sanati i¢in dnemli ii¢ 6zelliginden bahsetmektedir. i1k olarak sanat,
kentlesme oncesi donemde en geleneksel haliyle bile, insanligin ya da ait oldugu toplumun diisiinleri, kaygilari
ve yoneldigi sorunlar iizerine odaklanmistir. Modern sanatta da yogunlukla karsilasacagimiz icerik o giiniin
felsefesi ve sdylemleri ile paralel olacaktir. ikinci 6zellik, kentlesme ile birlikte, 16. Yiizyildan itibaren, laiklesen
toplumda sanatin, kiiltiir disinda bir eylem olarak gelismesidir. Sanat kendi kurallari olan bir alandir ve sanattaki
davraniglar gecerli kiiltiir degerlerine kars1 olabilir; kiiltiirlin pratik ya da tinsel anlamda yararh gordiigii seylerle
celisebilir. Son olarak sanatin en 6nemli degeri olusum siirecidir; 6zellikle 20. yiizyilda siireg, iiriiniin 6niinde bir
deger tasimaktadir. Bu noktada 6nemli olan nesne degil, yaratma deneyimi (ki bu yaratma deneyimi izleyicinin
algilama siirecinde de vardir) ve dolayisiyla da insanin varolusunun gerceklesmesidir. Bu aciklamalar 1s1ginda
yerylizii ya da ¢evre sanatinin kiiltiirel deger ve yararlilikla bagdasmasinin zorunlu olmadig1 ancak, sanatin dogal
olarak felsefi ve toplumsal sdylemlerle ilgilendigi ve yapilan sanatin dnce deneyim, yasanti, arayis siireci olarak
onemli oldugu anlasilabilir (Erzen, 1997). Eserlerinde ruhani deneyim, arayis ve an duygusunu hissettigimiz
Andy Goldsworthy’nin dogada yaptig1 diizenlemelerini; Richard Long’un yiiriiyiislerini; kendi bedeni tizerinden,
toprak, bitki, camur gibi dogal malzemeler kullanarak yaptigi performanslar ile “kadin” ve “doga ana”
kavramlarini, feminist bir sdylem icinde irdeleyen Ana Mendieta’yr ve doneminin toplumsal ve felsefi
tartismalardan hi¢ uzak kalmayan Joseph Beuys’un performanslarini Erzen’in agikladigi kavramsal gergeve
iginde ele alabiliriz.

4. Sonug

Icinde bulundugumuz kent modern diinyanmn kenti. Modernlesmeyle birlikte, sanat yapiti ile kentsel mekan
arasindaki iliski farkli bi¢imler gosteriyor. Geleneksel diinyada kentsel mekan iginde yer alan o6gelerin
birbirinden ayrismadigini, bagka bir deyisle organik bir biitiinliikk olusturdugunu biliyoruz. Bu biitiinligiin
geleneksel diinyadaki 6zne/nesne biitiinliigiinden kaynaklandigini sdyleyebiliriz. Geleneksel kentte, 6zne ile
nesne arasinda bir mesafe olmamasi, kent 6gelerinin de mesafeyle degil, zorunlu ve kendiliginden yani dogal bir
eklenmeyle biitiine katilmasin1 getirir. Bu kentteki anitsal yapilar ya da bugiin anakronik bir bakisla “sanat
yapit1” diye tanimladigimiz 6geler, kent biitiinliiglinden ayrigmis nesneler degildir. Bu ayrisma modernlesmeyle
birlikte karsimiza ¢ikryor. Tarihten devralinmis kentsel 6geler de yeniden ele alintyor ve kent baglamina “6zerk
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birimler” olarak geri veriliyor. Bu durum, modernizmle birlikte daha da ug¢ noktaya taginiyor ve kentsel baglami
doniistiirme savindaki modernist bakis, bu baglamin soyutlanmis 6geleri arasinda bir hiyerarsi kurarken sanat
nesnesini de 6zellesmis bir konuma oturtuyor (Koksal, 2009).

[k gaglardan giiniimiize, insanligin var olusuyla baslayan, sanat ve kentsel mekanda sanat arayisi teknolojik
gelismelerle stiriiyor. Kentte sanatin yardimi ile kimliklesme ve var olan kimligi korumaya odaklaniliyor. Sanat
modern kentlerin biiylik sorunlarmin ¢6ziimiinde etkili olabilir, kamusal alan1 gelistirebilir, kent i¢inde kamusal
alanlar yaratabilir. Uygulama mekani olarak kentin agik alanlarmi tercih eden ¢agdas sanat etkinlileri
gergevesinde iretilen plastik sanat eserlerinin mekanla kurdugu iliskinin niteligini, etkinliklerin orgiitlenme
bi¢imi, sponsorluk ve kiiratorliik kurumlar: belirlemektedir. Kent mekaniyla diyalog kuran, mekan1 doniistiiren,
onun i¢inde doniisen ve anlam kazanan islerin ortaya ¢ikmasi i¢in, kentin ve {ilkenin, kiiltiirel ve ekonomik
verilerini goz oniline almak gerekir. Kiiresel sanat ortaminda gegerli olan degerlerin benimsenme siirecinde o
kentte yasayanlarin degerleri, aliskanliklari, yasam bigimi hice sayiliyor, sanat sadece kiiresel diizlemde bir
azmlik igin Uretiliyorsa yasayan, doniisen ve doniistiiren, katilimci ¢agdas sanat iiriinlerinin kent mekanina
sizmas1 miimkiin olmayacaktir.
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Abstract

For decades Modernism has been invoked to justify the preservation of historical buildings, and many buildings have been
successfully conserved. Now the architectural icons of Modernism are themselves perceived as historically significant, so
that their preservation has to be ensured for the next generations. The historical city centre of Vienna is already to be found
on UNESCO’s world heritage list. The Federal Heritage Office in Vienna also supports culturally and ecologically
sustainable management of modern architecture, and sounds out the limits of technological possibilities to secure the artistic
and cultural heritage of Modernism. Latest research methods and the use of recent findings from the field of Restoration
Science help both in the preservation and restoration of the masterpieces of modern art and also in the revitalization of the
modern architecture in Vienna, which characterizes the cityscape. The three recently restored examples, the Hotel Daniel
(2011) (former Hoffmann-La Roche building, 1962), the Korean Cultural House (2012) (former lakeside restaurant in the
Danube Park, 1964) and the ‘21ler-Haus’ (2011) (former ‘20er-Haus’, 1962) prove in fact that high-quality, contemporary
architecture and historical buildings, in this case from the Sixties, can form a successful symbiosis.
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1.Introduction

Modern architecture, with its socio-cultural background, is a relic of its era. It represented an utopia, or the
dawn of a new age, in which one was dreaming of a better world. The architectural icons of Modernism are
already being declared worthy of preservation in many countries. A fusion of Modernism with high technology
is now enabling the preservation of architectural icons of modernity. The Federal Heritage Office of Vienna
supports the culturally and ecologically sustainable management of modern architecture and explores the limits
of technology to secure the cultural and artistic heritage of Modernism. The latest research methods and the use
of recent findings from the field of Restoration Science help in both the preservation and restoration of the
masterpieces of modern art as well as in the revitalization of the modern architecture. The main goal for the
conservation efforts is to preserve the buildings, known as symbols of cultural development of the post-war
period in their specific and characteristic manifestations.

2.The parallelism of the ideologies of conservation and Modernism

At first glance the combination of the preservation of historical buildings and modern architecture seems to be
contradictory. This combination is actually based on the principles of harmony of opposites in architecture.
Reconstruction is a taboo for Modernism [1]. The devotees of modernity demand a strong reference to the
present alongside the rejection of historical forms. For them, it is not worth the effort to realize reconstructions
instead of creating new buildings. The “readability” of a historic monument depends in no way on the additions
and reproductions that are loyal to the original, but there are certainly ways to plausibly enhance historical
substance or even accentuate it by contrast using contemporary means— for example, with modern architecture
[2]. It is important to “preserve what is available to the greatest extent possible, to recall what has past, but to
manage the present with the means and powers of our time” said Strodthoff [3].

The idealized target for conservation is to preserve the authentic condition of the monument and to counteract
the decay. This allows the artistic manifestation to persist in the future and it allows for the preservation of
cultural heritage for future generations. In accordance with international standards developed by Ruskin,

* Corresponding author. Tel.: +43 664 735 40 186; fax: +43 01 6004610
E-mail address: gamzekaymak@aon.at
232



Morriss, Gurlitt, Clemen, Dehio and Riegl and others over 200 years, the task of historic preservation lies in the
preservation of historic substance [4-5]. By no later than 1900, the importance of the authenticity of the original
as a document was appreciated, and the transformations which a historical monument undergoes in the course of
time were recognised as worth preserving. In the event of rivalling monument-related values — particularly
concerning artistic quality - historic value was accorded the greatest status, for as Dehio stated in 1905, it
represented an “immutable standard of value”, while artistic appreciation was subject to fluctuation [6].

In terms of historical value, the monument is viewed as a document, a testimony to history, and requires its
unaltered preservation [7]. On the other hand, in the course of the 20th century the avant-garde of western
Modernism established a concept in art, the core of which was the originality of the respective idea [8]. Every
reconstruction of a lost monument which is not justified as a conservational necessity, substantive or aesthetic
repair, contradicts the essence and empirical value of material heritage [9]. GebeBler states that for those who
first consider the idea, the architectural draft and consequently the building plan as the essence of the historical
monument, and not its materialisation as the bearer of the historical, historical monuments can continue to be
reconstructed arbitrarily often [10]. The question of with what awareness and means the task of repair is to be
approached must be discussed. Creating something new in dialogue with what has been destroyed can occur with
respect for what exists as well as for the fate which has befallen it [11].

3.Recently restored examples of Modernism in Vienna
3.1.Hotel Daniel, former Hoffmann-La Roche building

A Swiss company engaged the Viennese architect Georg Lippert to build the Hoffmann-La Roche building, as
an administration and production building in 1962 (Fig. 1. a). Lippert was one of the busiest designers in the
post-war period in Vienna. He was involved in the planning of several prestigious projects of the early Second
Republic [12]. The building can definitely assert itself nowadays with its qualities of timeless elegance against
the modern architecture built around it.

A particular challenge in the design of the Hoffmann-La Roche building was an urban transition between the
limitations of the site to the adjacent parks of the Belvedere and the Schweizergarten. With its green-tinted glass
facades, Lippert found a creative balance in the integration of the immediate area and the parks. The facade grid
reveals neither the structural frame of the building nor the function of the room to outside view. The well
preserved and glazed curtain wall has no supporting function. These are the earliest surviving “curtain wall
facades” of Austria and are therefore an important and highly innovative step for Austria’s post-war architecture
of Modernism. This exact, geometric, progressive, bright and smooth-seeming construction is the earliest
example of a radical glass light metal cube in the sense of the international style in Austria. It is an important
example for the direction of post-war Modernism, which - based on the guidelines of Le Corbusier — presented
the geometric structure in the centre of the architectural concept. This international development represented a
radical rejection of traditional building typology [13].

Fig. 1. (a) Hoffmann-La Roche building (1962),[27]; (b-c-d) revitalized to the Hotel Daniel (2011, Photos by Heinz J.Selen)

After the building was placed under conservation protection by the Federal Heritage Office in early 2009 and
intense discussions about the future use of the hotel were held. The new utilization accommodates the
progressive optimism of the 1960s very well. Wanderlust and mobility were important signs of the dawn of the
post-war generation. The biggest challenge in planning the conversion of the Hoffmann-La Roche building into
the ‘Hotel Daniel’ was to maintain the curtain-wall facade, while meeting the requirements for building physics,
safety technology and barrier freedom, which had increased rapidly since 1962 simultaneously. For office uses, a
substandard upgrade of the original glass-aluminium fagade, while maintaining the windows with their delicate
profiles, would not have been possible. Thus, using the building as a hotel included the restoration of the fagade,
corresponding to preservation, very well. After a detailed examination of the fagade, missing or damaged glass
and metal elements were repaired, restored or replaced under the greatest preservation possible of the original
(Fig. 1. b-d). The necessary crash and flashover protection on the inside was enabled by means of half-open
spandrel panels. The flexibly designed internal structure of the building has been adapted with 115 rooms. The
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main land-bearing pillars of the building remained partially visible. The lobby area was designed with organic
shapes; a rapprochement with the design of the entrance area, as it was originally constructed, had been
achieved. The building, still seeming extremely modern, can be easily confused with a current new building, if a
creative trick on the inside did not reveal the actual age of the building: the raw and untreated ceilings of the
building with their signs of age bear witness to the history [14].

3.2.21er-Haus’, former 20er-Haus’

The 2ler-Haus was built in 1958 by the Austrian architect Karl Schwanzer as a pavilion or temporary
showroom for the Universal Exhibition in Brussels. The inner core between the columns was designed as a
courtyard and the ground floor as covered space [15]. Schwanzer received the Grand Prix d’Architecture for his
visionary and technologically innovative design. According to Schwanzer, the starting point of the concept was
“the humanist idea that makes man the centre and measure of cultural and intellectual progress”. It was a
contribution entirely in line with the Expo’s motto, “Striking a balance for a human world” [16]. Austria
presented itself as a neutral country engaged in international dialogue and set a clear sign for the rebirth of
Austrian architecture after 1945 [17]. With the abstract and metaphorical design of a bridge-shaped pavilion, he
perfectly meets the Austrian theme [18].

Taking into account the inferior quality of the plot at the Park Royal, the building was conceived in a
lightweight construction mode, with its upper storey, measuring 40 by 40 metres, resting exclusively on four
buttresses. The architectural structure of the pavilion seemed to be floating. Wotruba was commissioned to
sculpt monumental figural relief to be installed in front of the pavilion.

The former Minister of Education, Drimmel had the idea, the Austrian pavilion was eventually used in a
permanent way as Museum of the Twentieth Century. Schwanzer adapted the steel skeleton construction to the
museum’s purposes: the ground floor was glazed, the courtyard was covered with a roof, all fagades were
substantially modified, and the whole structure was reinstalled in the Schweizergarten (Fig. 2. a). The new
museum was opened on 20 September 1962 [19]. The metaphor of a bridge and the floating elegance got lost but
it fulfilled its new role as a museum perfectly [20]. The building in its purist conception belongs architecturally
to the Austrian hopes of the late Fifties, announcing a connection to international standards and a slow change of
the scene [21]. Over time the building has proven itself as a variable event house. The building served as an
exhibition hall for the Museum of Modern Art until its collection was moved to the Museum of Modern Art -
Ludwig Foundation in Vienna’s new Museums Quarter in late 2001. The ‘20er-Haus’ was finally incorporated
into the Belvedere in the early summer of 2002 [22].
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Fig. 2. (a) 20er-Haus (Photo URL [22]); (b-c) 21er-Haus (Photos by Heinz J. Selen)

After that, the building stood empty for a long time. Following a competition, the design contract was
awarded to Krischanitz, a student of Schwanzer in 2007. The museum was reopened in 2011.

The focus here is on urban development. With respect to the building, Krischanitz focused strongly on the
urbanistic component. The ‘21er-Haus’ is complemented by a small isolated six-storey building in the form of a
tower and has a signalling effect from a distance. The presence on the Arsenal Street, and is to be augmented by
lowering the area in front of the structure and transforming it into an atrium having been insufficient before, was
enhanced by an atrium, being an upstream to the building with a lowered ceiling height. The fagade of the new
building mirrors the extant grid that forms the shell of the ‘21er-Haus’. Thus the facade and the access bridge
determine a gap, and finely influence the landscape of the building. The upper storey remains usable as a fully
air-conditioned exhibition space. The space for temporary exhibitions on the ground floor is first and foremost
characterized by the spatial experience created by the monumental central hall and the view of the adjacent park
landscape of the Schweizergarten (Fig. 2. b-c). The basement, similarly unfolding into the surrounding free
space, houses the Fritz Wotruba Foundation. Moreover, it includes a café and restaurant, including an outdoor
area, a sculpture garden, wardrobe, a children’s studio and storage facilities [23].

In the scientific analysis of the preservation status of the monument, modern and scientific examination
methods were used. in the evaluation of coating systems of metal parts, the possibilities of high-technology such
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as light and scanning electron microscopy, infrared spectroscopy and micro-chemical tests were used. The
overall goal is to preserve the special and characteristic appearance of a structure that has become known as a
symbol of the cultural development of the post-war period. The focus was not primarily on material or the
manifest building substance as such, but rather about the space that is generated by the shell of the “21er- Haus’.

3.3. The Korea Cultural House, former lakeside restaurant (1964)

The lakeside restaurant, which was built on the occasion of the International Horticultural Show of Vienna
(WIG 64) in 1964 in the Danube Park at the Iris lake. It is one of the few surviving examples of leisure
architecture of post-war Modernism in Vienna. The architect Kurt Schlauss is also known as the planner of
Vienna’s first metro station Karlsplatz. On the occasion of the WIG 64 exhibition Vienna's concern was to
position itself as a progressive and modern cosmopolitan city. In fact, with its minimalistic and reduced forms,
expansive windows and with its outer appearance, the building corresponds to the principles of international
post-war modernism in design and detailing.

After the WIG 64 International Garden Show, the building continued to be used as a restaurant, as the
Barracuda Dancing café and also as a gym. After that it was empty for several years. In 2004, exactly forty years
after its opening, the building was already scheduled for demolition. After an inspection by the Federal Heritage
Office, however, a concept for the preservation of this unique building was established. In 2006 the pavilion
received a new function and hosted many music events for summer. A planned rebuilding of the pavilion for
office uses in 2008 was subsequently abandoned [24].

In 2010 an association promoting a Korean Cultural House in Vienna discovered the unique charm of the
former lakeside restaurant. According to far east’s philosophy: the three elements water, wind and earth, which
this place offers, are necessary for living. About 2,500 Koreans lives in Austria. With the help of donations of
Koreans and Korean institutions in Vienna, a centre of integration and cultural exchange between Europe and
Korea was realised [25].

Fig. 2. (a-c) Korea Cultural House (Photos by Heinz J.Selen)

With the planning of the Korean architect Seung H-Sang and his Viennese partner Michael Wagner, an
existing building of modern architecture was adapted for future uses. The former lakeside restaurant should keep
the image of the building in the picturesque gardens of the Danube Park even after its architecturally successful
conversion. As Korea Cultural House, it was cautiously extended with freestanding traditional Korean exterior
walls. The resulting gaps create a Korean-inspired sense of space. Hence the building has two identities, an
Austrian and a Korean one (Fig. a-c).

The structure and the mechanism of the special windows were detailed and graphically recorded by the
Federal Heritage Office and the facades were fully documented. The window designs of this concept in Austria
are unique and the detailed construction drawings supported understanding the mechanics of the historic sliding
windows. The conversion of a lakeside restaurant, having been originally designed for warm summer evenings,
into a cultural centre, used year-round, required substantial improvement of the thermal properties of the
building, which could be achieved by installing new facility systems and a heat pump system for heating and
cooling [26].

4.Conclusion: High-tech at the service of protecting Modernism

During preservation work specific properties of the building such as building physics, safety technology and
barrier freedom, whose standards have increased significantly since the period in which the buildings were
constructed, often have to be considered in order to fulfil the requirements. The scientific analyses of the
monument’s condition are to be executed with the latest scientific methods. The investigation of the coating of
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the metal parts, light and scanning electron microscopy and infrared spectroscopy, as well as micro-chemical
tests are used. The three recently restored examples in Vienna, the revitalization of the Hotel Daniel (2011), the
technological modernization and re-opening of the ‘2ler-Haus’ (2011), the subsequent use of the Korean
Cultural House (2012) are successful examples of the interaction of contemporary technology and Modernism in
the preservation of modern architecture.
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Abstract

Museums serve as gathering space of historical, scientific or artistic valuable objects. They enable conservational
issues of these objects. Exhibiting unique objects of value have atmospheric effect on educational interpretation
and study. Traditional-minded museums generally focus on just to exhibitions without emphasizing their values.
This approach of museum managements has negative impact in museum architecture. These traditional-minded
museums become identical and unattractive places. In order to make use of the museums in education it is
needed to attract visitors. Attraction cannot be done solely with architecture. This objective can be achieved by
focusing on satisfying visitor needs. As it is proven by psychologists “experiences” have informative values.
Therefore it is logical to concentrate on experiential modules during the design stage of the museums. In the
name of designing such experiential museums that can help with learning, experiential areas must be considered
within the museum itself. Experiential marketing method can be a source of inspiration for this tendency in the
name of creating exciting, memorable museums. Strategic experiential modules stand out as a great source of
information for this very aim.

Keywords: Museum design; Experiential learning; Museum Marketing; Experiential marketing.

1.Understanding museums

Museums are places where historical, scientific or artistic valuable objects are gathered in order to
conservation, acquisition, educational interpretation and study. Rare and valuable objects are presented to public
view in these spaces. Museums have a strong atmospheric impact on visitors with the presence of unique objects.
This strong atmospheric impact can be used for informal and non-formal educational purposes. Impressive
atmospheric impact of museums is maintained by the presence of the valuable objects representing tangible and
intangible heritage of humanity and its environment.

Impressive  atmospheric  impact of museums s
maintained by the presence of the valuable objects
representing tangible and intangible heritage of
humanity and its environment. Exhibition of such
important objects have informative value. Traditional-
minded museums tend to focus on just to their
collections and other resources. This perspective of
traditional museums reflects its point of view to
architectural organization.

Fig. 1. Cartoon emphasizing boringness of traditional museums [1].
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The architectural design of traditional museums
generally identical places, and its collections are
exhibited in inexpressive way that visitors are taking
part in these spaces just as spectators. Museums
combine unique objects that have informative value,
which can be used through educational process. In
order to use museums as learning places it is needed to
express the theme of the museum in a strong manner. It
has been proven that experience is the most effective
way of learning.

Fig. 2. Picture of bored people in museum [2].

Therefore experiential approach to museum design would serve to visitors a place where study and
entertainment can be done effectively. In terms of designing an experiential space, experiential marketing
method can be a source of inspiration.

= According to experiential marketing method, experiences
N oth I n are designed to give holistic idea to visitors. Since the
experiences are the strongest way of learning and also

teaches us better than our own having joy from life the use of experiential spaces in
H museums seems to create a joyful and beneficial model to
experiences! musedt Joyt

As stated in experiential marketing method, experience design is an important issue. The experience
that will be presented to visitors must be compatible with the characteristics of the collections that the museum
combines. Experiences must have sensual dimensions. Appealing the senses during learning process is to ensure
ease of learning. Basically in museums only two sensations are appealed in terms of design.

In experiential marketing method there are five different types of experiences, which are called “strategic
experiential modules”. Strategic experiential modules are used for attracting visitors in the particular space.
These experiences appeal people in five different kinds of ways, which are Sensory, Affective, Creative-
cognitive, Physical and Social-identity experiences [3].

«SENSORY EXPERIENCES

SOCIAL IDENTITY
STRATEGIC * " EXPERIENCES
\ PHYSICAL FXPRERIENCES
EXPERIENTIAL :CRF.ATlVF.-(‘.O(‘.N\TlVF.
FEXPERIENCES

MODULES

«AFFECTIVE EXPERIENCES

Table 1.  Strategic experiential modules.

Including experiential spaces in museums allows visitors to interiorize the space. Evaluating the design
philosophy of museums according to strategic experiential modules can affect the visitors in a positive manner.
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Fig. 2. This photo is taken in University of Michigan Fig. 3. Visitor is having fun with the Dali moustache in Dali
Museum of Art; students can be seen examining their museum, Saint Petersburg, Florida [5].
reflections in an exhibit called “reflections” [4].

Composing experiential areas in museums, allow visitors to take part in the museum building itself. This
interaction allows visitors to be participants in a live environment. Moreover experiential tendency has the
ability of making museums more popular and competitive than others. Including experiential areas in museum
buildings changes the formation of museums into experiential museums.

In the name of designing experiential museums the strategic
experiential modules of experiential marketing method is
used. The first module of strategic experiential modules is
sensory experiences. In order to present sensory experiences
to visitors, sight, sound, touch, taste and smell senses must be
appealed in a holistic manner as much as possible.

The ambition of appealing senses in holistic
manner is required to take attention of visitors
mentally. Each of the five senses triggers
different parts of brain. Appealing these senses
in holistic manner secures to form an interaction
bond between visitors and the museum. These
experiences must also suit with the concept of
the exhibition hall. In order to let visitors to
combine experiences they had with the
exhibition concept.

Fig. 5. Dutch Silver Museum installations by Tinker, Schoonhoven, Netherlands [7].

Affective experiences are designed to influence feelings of people. By influencing the feelings, the
presented experience can reach persistent impact. In the name of establishing a bond with the museum exhibition
and visitors, evoking emotional feelings of visitors is forming impressive criteria.
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Affective experiences can motivate the interest
of visitors. The theme of the exhibition must be
emphasized by architectural design of the
museum to present affective experience to
visitors.  Architectural expression can be
achieved by maintaining convenient space for
visitors to enjoy the exhibition. Theme of the
exhibition must be reflected by architectural
design. The wuse of finishing items like
informative posters, interactive technological
elements and interesting features would be
challenaina tools to hook visitors’ attention.

Fig. 6. This picture shows an affective experience presented to visitor by The Holocaust History Museum in Jerusalem. The exhibition

allows getting in touch with the feelings of the visitors.[8].

Creative-cognitive experiences
cause viewer to think. With this
kind of tendency cognitive bond is
set with the visitors. Presenting
creative-cognitive experiences
causes visitors to think in order to
evaluate the presented experience.
This kind of problem-solving
experiences engages visitors to
think and interpret the exhibition.
This activity is done by the
conscious of the visitor. Using the
attraction of architectural enigma
is a strong way of presenting
creative- cognitive experiences. In
the name of achieving architectural
attraction in  creative-cognitive
way  emphasizing  enigmatic
atmospheric ~ impact is an
impressive method. The design of
Dali Museum in St. Petersburg,
Florida, is intentionally designed
to reflect works of Dali. Before
seeing the museum collection itself
the garden, exterior and the
interior of the Dali museum recalls
Dali (see Fig. 6.).

Fig. 7. Stairs of Dali museum, Dali painting called: “Persistence of memory” , Bench at the outside of Dali museum, Dali painting called:

“Ascension”[9].
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Spiral  motives, helical
shapes of the DNA
molecule shaped
architectural elements is
used in the architecture of
the museum. These shapes
were the very basis of life
according to Dali, which he
depicted in his art works
mostly.

Fig. 8. Stairs of Dali museum, Portrait of a woman by Dali [10].

Referring to the interest of Dali in between math and nature a labyrinth is built in the southeast corner of the
museum garden.

Fig. 9. The picture of Dali, Geometric shaped exterior is set to emphasize his interest in math’s, In front of the museum a sculpture has been

Dali was used golden ratio in
his artworks. You can the
proportions of the scene in
one of his works called “The
last supper” (that is painted
by him at 1955, National
Gallery of Art, Washington).
Golden ratio is used in the
museum building in order to
addressing his works. Fig.
10. showing this connection.

Fig. 10. “The Last Supper” by Dali, Stairs of Dali museum, and the diagram showing the use of golden ration in this painting of Dali[12].
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Physical experiences are designed to affect the visitors’ behaviors and lifestyles. This kind of experiences takes
the visitors in action with the exhibition. During architectural design stage physical experiential areas must be
considered. The theme of the physical experiences causes change in lifestyles and behaviors are often more
inspirational and emotional in nature. In order to strengthen the effect of the experience attendance of role
models’ such as movie stars, famous writers scholars attendance has motivational impulse.

NATIONAL
ARMY

MUSEUM

vome |0 s Kds Leaming Colecton Research Getinvolw
Events "
Oxtbriy Bpehirs Celebrity Speakers

ok

AHistory of War in 100 Battles
Richard Overy

greenshoro children’s museum and the edible schoolyard

The Battie of Waterloo Experience
B Poter Snow & Dan Snow

EXPLORE CREATE DISCOVER WONDER GROW

Fig. 11. Physical experiential activities that are presented by National Army Museum and Greenboro children’s Muesum are announced to
public from its website [13].

Presenting physical experiences in museum complex has a very powerful educational affect. Moreover they are
also standing as source of amusements for visitors. Implementing such experiences broaden participants
viewpoint.

All of the mentioned experiences must be followed by social-identity experiences. Social-identity experiences
causes to evoke relating to a reference group or culture. People having this kind of experience feel themselves
special. Designing experiential spaces within museums appeals visitors. Presenting a museum that has
experiential areas in which visitors can experience what they have seen in it apparently causes to establish a
bond with visitors [14].

Fig. 12. Social experience presented to visitors by Cleveland Museum, Ohai, USA [15].

Social-identity experiences contain aspects of sensory, affective, creative-cognitive, and physical experiences.
Beyond the individual point of view the idea of sharing and getting together is focused during social-identity
experiences. Social-identity experiences appeal individual’s desire for self-improvement. Also this kind of
experience appeals the need to be perceived positively by society as an individual. They relate an individual to a
broader social system[16].
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Fig. 13. Social gathering by the work of art at Auschwitz museum [17].

Having the same taste in the arts, history can combine people together. The enjoyable moments spent in museum
and the observations from the museum tour can be a subject of sharing between groups.

Glazer Children’s Museum Florida,
explains its mission is to create learning
environments where children play,
discover, and connect to the world
around them to develop as lifelong
learners and leaders. This picture is
taken from one of museums activity
during the birthday of the museum itself.
As a part of the museum, children
climbed through a sky maze during in
the birthday of the Glazer Children’s
Museum.

Fig. 14. Activity that takes visitiors in social experience Glazer Children’s Museum, USA [18].

As mentioned before, strategic experiential modules are all have the ability of catching attention of people
through different kinds of effects. The effect of presenting strategic experiential modules in holistic manner to
visitors in museum complexes has more powerful effect then any advertisement given by the media. The
dynamic and personal aspect of experiences takes visitors in action with the exhibition and the museum.
Experiential areas in related subject provoke visitors to understand and to learn in a joyful manner. Adapting
experiential marketing method into the architectural design causes attention-getting value and has strong
impression on visitors. Through the strategically planned experiences the slice of life can be presented to visitors
and make them feel like participants of the museum. This tendency makes visitors to embrace the space.
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