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Foreword

Dear Participants,

We welcome you to 5th International Science and Technology Conference. We
accepts Scientific papers of Oral, Poster and Video Presentation in all scientific areas of
social and natural sciences. We organizes scientific and technelogical conference in
popular places of the World. Many participants all around the World participate in the

conference from U.S.A. to South Africa.

Almost 5 years ago we started to" organise the International Science and
Technology conferences in Turkish Republic of Northern Cyprus with about 200 papers
submitted all around the World. In present conference, more than 400 papers were
accepted from various countries Algeria to Poland. Some selected papers presented in
the conference will be published in The Online Journal of Science and Technology.

Our goal is to rewiev and accept all kinds of scientific research paper. We are
approaching-to 5th ISTEC 2014 conference held in Doha, Qatar between 18-20
December 2014. We are welcome all attendees coming and joining the conference.

| will thank to the participants all around the World for supports by sending their

valuable scientific works to present in the conference.

Prof.Dr. M. Sahin Dundar

Coordinator of ISTEC 2014
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6 Serbestlik Derecesine Sahip Robot Kolunun Gériintii isleme ve
Internet Uzerinden Kontrolii

*1Selim KAYA, 2Baris BORU , 3Eren Safa TURHAN, 4Gokhan ATALI

Sakarya Universitesi Teknoloji Fakiiltesi Mekatronik Miihendisligi Boliimii, Sakarya

Ozet Insan hayatim kolaylastiran ve islerini daha az is giicii kullanarak daha kisa siirelerde
yapilmasini saglayan teknolojiler arasinda robotik 6nemli bir yere sahiptir. Robot kollarinin
ozellikle endiistride ¢ok genis bir kullanima sahip olmasi nedeniyle robotik ¢aligmalarinin 6nemli
bir kismi robot kollar1 {izerine yogunlagmistir. Bu ¢aligmada, bir robot kolunun hareket alani
icerisinde yer alan objeleri otomatik taniyarak konumlarini tespit. etmesi/ve ilgili konumlarda
objeleri yakalayabilmesi amaglanmigtir. Kullanilan alt1 serbestlik derecesine sahip robot kolunun
kontrolii ger¢ek zamanl olarak bilgisayar ile gergeklestirilmistir. Robot kolu iizerine yerlestirilen
kamera ile robot ¢alisma alani izlenmektedir. Labview programinda goriintii isleme ile analiz
yapilmakta, daha dnceden tanimlanan objeler tespit edildigi takdirde konumlari belirlenmektedir.
Konum verileri i¢in alt1 eksenli robot kolunun ters kinematik denklemi ile servo motorlarin cisme
ulagmas: igin almasi gereken agilar hesaplanmaktadir. Tim bu hesaplama islemleri Labview
grafiksel programlama ortaminda hazirlanan yazilim ile bilgisayarda ger¢ek zamanli olarak
gergeklestirilmektedir. Ayrica robot kolunun manuel olarak motor agilart ile kontrol edilmesi
miimkiindiir. Robot kontrolii i¢in hazirlanan yazilima internet {izerinden erisilebilmektedir.

Bilgisayara bagli arabirim ile gerekli elektriksel kontrol isaretleri mikrodenetleyici tarafindan
iretilerek robot kolunun konumlandirilmasi saglanmaktadir. Calismada kullanilan robot kolu
iizerinde Robotis firmasina ait Dynamixel servo motorlar kullanilmistir. Bilgisayar arabirimi
olarak Usb2Dynamixel tercih edilmistir. Bu birimler yiiksek performanslar: ve diisiik maliyetleri
ile 6n plana ¢ikmaktadir. Diisiik-maliyetli ve kolay uygulanabilir bir yap1 olarak ortaya ¢ikan bu
caligma Uriinii endiistride, mithendislik alaninda egitim ve arastirma g¢alismalarinda kullanilma
potansiyeli yiiksektir.

Anahtar Kelimeler: Robot kolu, Labview, Goriintii Isleme, Bilgisayar ile kontrol
Giris

Gliniimiizde hizla gelisen teknoloji insan hayatim1 kolaylastirmakta mesafe ve zaman sinirlarini
azaltmaktadir. Bu gelismeler arasinda internet ve robotik teknolojilerindeki gelismeler dnemli yer tutmaktadir.
Robotik teknolojisi sayesinde insanlarin yaptig1 birgok is alaninda robotlar1 kullanarak daha az is giicii ile daha kisa
siirelerde maliyeti diisiik ve performanst yiiksek faydalar elde edilmesi miimkiindiir. Robot teknolojilerinin
faydalarini arttirmak ve daha genis kullanim alanlari sunmak amaciyla internet tizerinden erigim, goriintii isleme gibi
teknikler robot uygulamalarina dahil edilmektedir. Goriintii isleme kullanilarak objeler ve konumlari tespit
edilebilmekte, bu konumlara goére istenilen islemlerin robot uygulamalari tarafindan gerceklestirilmesi ile robotik
uygulamalarinin insanlara daha yararli hale gelmeleri saglanmaktadir. Internet teknolojisi sayesinde uzak mesafeler
arasinda bilgi transferi ve kontrol saglanmakta bdylece insan hayatindaki bir¢ok is kolaylagsmaktadir. Bu ¢alismada
robotik, goriintii isleme ve internet teknolojilerinin bu faydalari bir arada kullanilarak endiistri, saglik, savunma,
ulagim, tip ve egitim gibi birgok alanda insanligin yararina sunulmasi amaglanmaktadir.
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Mevcut literatiirde, internet kullanilarak robot kolu kontrolii iizerine birgok calismanin yapildigi goriilmektedir.
Yilmaz N. ve arkadaslari (Yilmaz, 2005, Yilmaz, 2004) “Web Tabanli Mobil Robot Sistemi Tasarimi” isimli
calismalarin da mikrodenetleyici olarak biri efendi (master) digeri kole (slave) olmak iizere iki adet PIC16F877
mikrodenetleyicisi kullanmislardir.Yaptiklar ¢aligmada, bilgisayara bagh efendi mikrodenetleyici internetten aldig:
verileri RF (Radyo frekans) ile robot iizerinde bulunan kéle mikrodenetleyiciye gondererek robotun kontroliinii
gerceklestirmislerdir. Unlii B.’nin (Unlii, 2007)

* Internet Uzerinden Mobil Bir Robotun Kontrolii” isimli tez ¢alismasinda kontrol kart1 olarak PICI6F877A ve
Dogru Akim (DA) Motorlarin siiriilebilmesi icin L298 entegresi kullanilmistir. Ibrahim S., Mehmet Y.’nin
(Ibrahim,2011) yazdig1 “Wireless Controlled Mobile Exploration Robot” isimli bagka bir calismada yine
mikrodenetleyici olarak PIC16F877A goriilmektedir.Yilmaz N. ve arkadaslar1 [2,3] “Web Tabanli Mobil Robot
Sistemi Tasarimi” isimli ¢alismalarin da kontrol islemleri i¢in PHP ve JavaScript programlama dilleri kullanilarak
web ara yiizlinli olusturmustur. PHP veri tabani fonksiyonlar i¢in kullanilirken, JavaScript kodlar ile zamanlama ve
tazeleme (fresh-up) fonksiyonlar1 i¢in kullanilmistir. Unlii B.’nin (Unlii,2007) “ internet Uzerinden Mobil Bir
Robotun Kontroli” isimli tez ¢aligmasinda internet iizerinden sunucu ve istemci. arasinda baglanti kurulmasini
saglayan kontrol programi, Borland Developer Studio 2005 programinda nesne yonelimli bir dil olan C++ yazilimi
kullamilarak gelistirilmistir. Metin U. ve arkadaslarinin (Metin,) “Yerli Imkanlar ile Gelistirilen DA Servo Siiriicii ve
5 Eksenli Robot Kol Uygulamast” ¢aligmasinda isminden de anlasilacagi gibi 5 eksenli bir robot kolu uygulamasi
yapilmistir.

Uzer, M.S. ve Arkadaglarinin (Uzer,2010) ”Gorme Tabanli Mobil Robot ile Farkli Renklerde Nesnelerin Gergek
Zamanli Takibi” isimli ¢aligmalarinda tasarlanan obje takibinde objenin arka plandan ayristirilmasi i¢in nesnenin
geometrik yapisi ve beraberinde nesnenin renginin kullanildig: bir yontem Matlab programi ile gergeklestirilmistir.

Bu c¢alismada Robotis firmasina ait Dynamixel servo motorlart ve' Dynamixel servo motorlar ile uyumlu g¢alisan
Usb2Dynamixel arabirim kullanilmistir. Bu ¢aligmasiin dncesinde yapilan “ Web Uzerinden Labview Kullanarak
Alt1 Eksenli Robot Kolu Kontroli” isimli g¢alismada RC tipiservo . motorlar ve Arduino mikrodenetleyici
kullanilmistir. (Kaya,2014) RC servo motorlarin-hassasiyetlerinin diisitk olmasi nedeniyle robot kolu istenilen
kararlilikta calistirilamamaktadir. Bu ¢aligmadakullanilan Dynamixel servo motorlarin hassasiyetleri 0.29 derecedir.
Dynamixel servo motorlarin konum kontrolleri dijital olarak yapilmakta ve en 6nemlisi konum bilgilerini dijital
olarak geri besleme yaparak gondermektedir. Arabirim olarak segilenUsb2Dynamixel bilgisayardan gonderilen
verileri RS-485 iletisim ile servo motorlara gondererek konum kontroliinii geri beslemeli olarak yapmaktadir.

Robot kolu kontrolii i¢in bu calismada grafiksel programlama dili olan Labview kullanarak kontrol algoritmasi
yazilmistir. Labview, grafiksel programlama kabiliyetleri yaninda birgok donanimla entegre ve gergek zamanli
olarak ¢alisabilmesi ile 6ne¢rtkmaktadir. Ayrica internet {izerinden gergek zamanli olarak alt1 eksenli robot kolunun
kontroliin saglanmasi ve izlenmesi icin ekstra herhangi bir web sayfasi yazmaya gerek duyulmaksizin Labview
programi ile olusturulan 6n panel web sayfast haline doniistiiriilmesi miimkiindiir.

Bu calismada tasarlanan alti eksenli.robot kolu ile mevcut literatiirde bulunan ¢aligmalarin biiyikk ¢ogunlugunun
aksine hareket alaninin ve esnekligin artmasi saglanarak daha iyi bir performans elde edilmistir.

Objenin konumun belirlenmesi i¢in Labview programi kullanilir. Kameradan alinan goriintii Labview programu ile
siyah-beyaz haline getirilir ve bu goriintiiler iizerinde calismalar gergeklestirilir. Onceden tanitilan objenin boyutlari
ile eslestirme yaparak objenin taninmasi saglanir. Taninan objenin, konumu da yine Labview programiyla tespit
edilir. Goriintiilerin siyah — beyaz olmasi hem goriintii islemenin hem de haberlesmenin daha performansli olmasi ve
hizli galigmasi saglanir.

Sistem elemanlari

Tasarlanan robot kolu alt1 serbestlik derecesine sahip olup dort eklemlidir.1. serbestlik platform iizerinde
robot kolunu dondiirmektedir. Diger 4 serbestlik eklemlerde olup uzuvlar1 hareket ettirmektedir. Son serbestlik ise
tutucu ag¢ kapa islemini yiiriitmektedir. Robot kolunun en biiyiik momente sahip 2. Serbestlik noktasina bu giicii
saglayabilmek icin paralel ¢alisan iki adet servo motor yerlestirilmistir. Diger tiim serbestlik noktalarinda 1 motor
kullanilmis olup robot kolu 7 motordan olusmaktadir. Robot koluna ait genel ¢izim Sekil 1’°de verilmistir. Sekill’de
robot kolu serbestlik noktalari ve eklem uzunluklar1 goriilmektedir.
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Sekil 1. Robot Kolu Serbestlik Noktalar1 ve Eklem. Uzunluklar1

Bu caligmada kullanilan robot kolu Robotis/firmasina ait 7 adet Dynamixel AX-12A servo motor kullanilarak
olusturulmustur. AX-12A servo motorlar RS-485 haberlesme sistemi ile tamamiyla dijital olarak ¢aligmaktadir.
Kontrol birimleri servo motorun iginde yer ‘almakta olup gift yonlii olarak veri aligverisi yapmaktadir. Kontrol
birimleri bir mikrodenetleyici gesitli sensorler ve temassiz enkoder icermektedir. Bu 6zellikleri ile Dynamixel servo
motorlar robotik uygulamalari i¢in 6n plana ¢ikmaktadir. Dynamixel AX-12A servo motorlarin teknik 6zellikleri
Tablo 1’ de verilmistir. Sekil 2’de AX-12A Servo Motorunun Olgiileri verilmektedir.

Tablo1.Dynamixel AX-12AServo Motorlarin Teknik Ozellikleri

Tip Agirhik Boyut Hassasiyet Tork Doénme agis1 Calisma
gerilimi
AX-12A 54.6 gr 32mm X 50mm .29 derece 1.5 N.m 0-300 derece 9-12V
X 40mm
(12V, 1.5A)
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Sekil 2.Servo Motor Olgiileri

Dynamixel AX serisi 10 bitlik bir temassiz enkoder igermektedir. Dolayisiyla konum kontroli 1024 adim ile
gergeklestirilmektedir. Motoru konumlandirmak igin 0-1023 arasi dijital-bilgi gonderilmektedir. AX-12A servo
motorlart 300 derece/1024 adim=0.29 derece/adim hassasiyetindedir. RS-485 haberlesme protokolii kullanan AX
serisi motorlarin en biiyiik avantajlarindan biri ise 32 adet motorun tek hat ile kontrol edilebilmesidir. Bu amagla her
motora ait benzersiz bir ID numarast verilmektedir. Hatta bagli olan tiim servolar i¢inden bilgi gondermek veya
alimmak istenen servo motorun ID si ile islem yapilmaktadir.

Usb2Dynamixel kontrol karti isminden anlasilabilecegi gibi USB ile bilgisayara baglanarak Servo motorlar ile
bilgisayar arasindaki arabirimi olusturur. Destekledigi farkli haberlesme standartlari ile iletisim hattina bagli olan
servo motorlara bilgi gonderimi ve alimini saglamaktadir. Sekil 3 ve Sekil 4’te Usb2Dynamixel baglanti semasi ve
resmi verilmistir.

= : B — e e—
T

Guc Kaynagi

Sekil 3. Usb2Dynamixelin Bilgisayara Baglant1 Semasi
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Sekil 4. Usb2Dynamixel

Tasarlanan robot kolunun mekanik aksamlart ABS plastik kullanilarak olusturulmustur. Plastik se¢ilmesinin temel
sebebi Robot kolunun agirligini azaltarak motorlara uygulanan moment kuvvetini diisiirmektir. Robotkolunu tasiyan
platform metal olarak yapilarak hareket alaninin tamamini kapsayacak bir tabla {izerine yerlestirilmistir. Caliymada
kullanilan alt1 eksenli robot kolunun resmi Sekil 5’de verilmistir.

Sekil 5. Robot Kolu

Robot kolu kentrol yazilimi
Goriintii isleme

Goriintii isleme ile konumu hesaplanacak obje dnceden usb bagli kamera ile labview programina tanitilir.
Labview programina usb kamera baglantisini yapabilmemiz i¢in vision acquisition software driverini kurmamiz
gerekir. Kontrol yazilimmin daha hizli ve performansh ¢alismasi igin ger¢ek zamanli goriintii alinirken ve objeyi
tanimlarken goriintiiyii tek diizleme (Siyah-Beyaz) indiririz. Goriintilyli siyah beyaz almak igin vision and
motiondan sirasiyla vision utilities =>color utilities =>imaq extract single color plane segilir. Goriintii islemede asil
isin yapildig1 yer mathscript’e yazilan matlab kodlaridir. Mathscript alanina yazilan kodlar matlab da yaptig1 islevin
aynisint Labview programinda gerceklestirir.
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Robotun ters kinematik denklemi

Robotlar kendilerinin ve ¢evrelerindeki nesnelerin bulundugu 3 boyutlu uzayda hareket ederler. Robotun
ve cevresindeki nesnelerin konumlarini ve birbirlerine gore yonelimlerini belirlemek igin robotun ve c¢evresindeki
nesnelerin merkezlerine birer koordinat sistemi yerlestirilir. Tanimlanacak biitiin konum ve yonelimler evrensel
cergeveye veya evrensel gerceve icindeki diger kartezyen koordinat sistemlerine gore gerceklestirilir. Robot
sistemlerinin caligma uzaylarinda belirlenen noktalara gitmesini saglamak icin koordinat sistemleri ile
iligkilendirilirler. Caligmamizda kullanan robotun Kinematik ¢6ziim ve sembol matris esitligi sekil 6’da
goriilmektedir. Bu matrislerin ¢6ziimlenmesi sonucunda robotun kendine o6zgii ters kinematik denklemleri
olugmaktadir.

¢ s 00
4 0O 0 1 0
— -1 6 -1
Al - ATy = A7 A A, A A, A
s;, —¢ 0 0
0O 0 0 1
Cn, +Sn, €O, +50, Ca +54a, . cp +5p,
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CEpE SN, oS0, ca, +sa, ep.+sp, 5Ca34 5Ca34 234 A4Ch3q T A3Cx + 4,50
n, 0, a, p. =|CsSu4  TS5Sa4  Cpza AySy T 43553 T 4,8,
SN, =GR, S0, —C0,  Sa,—¢a, Sp.—Cp, =S5 —Cs 0 0
0 0 0 1 0 0 0 1

Sekil 6.Kinematik ¢6ziim ve sembol matris esitligi

Goriintli islemeden gelen konum bilgilerinin kinematik denklemlerde islenmesi sonucunda robot kolunun segilen
objeye ulagmasi i¢in her servo motorunun kag derece dénmesi gerektigi hesaplanir.
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Labview Programinin Servo Motorlar1 ile Haberlesmesi

Labview programi ile Dynamixel servo motorlarin haberlestirilmesi igin USB2Dynamixel arabirimi
kullanilmistir. Labview programinda goriintii isleme ile algilanan obje konumu ters kinematik denklemler vasitasi
ile ilgili motor agilarina doniistiirilmektedir. Bu elde edilen agi degerleri motorlarin sayisal konum bilgisine
¢evrilmektedir. Konum bilgileri her motor i¢in USB2Dynamixel’e gonderilmesi i¢in Dynamixel SDK Labview
programina ilave edilmektedir. Bu SDK Kkiitiiphanesi i¢inde yer alan cesitli fonksiyonlar ile motorlar kontrol
edilebilmekte ve motorlardan bilgiler alinabilmektedir.

Labview programiyla gerekli kodlar yazildiktan sonra Sekil 7 ve Sekil 8’de goriilen web sayfalari araciligi ile alti
eksenli robot kolunun kontrolii saglanabilmektedir. Web ara yiiziinden veya kamera goriintiisiinden goriintii isleme
ile elde edilen gelen veriler Labview programinda yazilan kodlar sayesinde yerel bilgisayarm USB portu ile
Usb2Dynamixel kontrol kartindan veriler iletilerek kontrol saglanmaktadir.

Y
Web Uzerinden Labview Kullanarak Alt: Eksenli Robot Kolu Kontrolii

Hootrol etmek itediras serwanndejerenns defijtrn

fde Operte E

eobloroDhrOrD

Sekil 7. Robot kolunu manuel kontrol etmek i¢in olusturulan web ara yiizii.
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Sekil 8. Robot kolunu goriintii isleme kullanarak konumlandirmak i¢in olusturulan web ara yiizii.

Sistemin ¢calismasi

Sistemin kontrolii i¢in Labview programi gerekli olan hesaplamalar1 yapip Usb2Dynamixel kontrol kartina
gonderilecek sekilde tasarlanmigtir. Web ara yiizii sayesinde kullanici isterse manuel olarak istedigi konumlara robot
kolu yonlendirebilir veya daha 6nceden tanimlanan objenin konumuna otomatik olarak robot kolunu yonlendirerek
objeyi herhangi bir alana tagiyabilmektedir.

Bu sistem yerel olarak kullanilabildigi gibi yerel bilgisayarin ip adresiyle uzaktan baglanilarak ydnetilmesi de
miimkiindiir. Eger istenirse sisteme bir domain ile iligkilendirilerek bu domain iizerinden de kontrol
saglanabilmektedir. Uzaktaki kullanicinin web ara yiiziinden robot kolunun manuel ya da otomatik kontrol se¢imine
gore iki farkli web ara yiizii ile karsilagmaktadir. Uzaktaki kullanici manuel kontrol modunda, Sekil 7°deki web ara
yiiziinden servo motorunun agilarimi giincellemesi ile olusan degisiklikler Labview programinda gerekli islemlerden
sonra USB portu ile Usb2Dynamixel kontrol kartina ulagir. Motorlara bu veriler RS485 protokolii ile robot kolunun
mekanik hareketini saglayacak servo motorlara ulastirilmaktadir. Bu degisiklikler yerel bilgisayara bagl kamera ile
goriintll alinarak tekrar Labview Programina iletilerek web sayfasinda ve yerel bilgisayarda goriintiiniin olugmasini
saglamaktadir.

Uzaktaki kullanici robot kolunu otomatik olarak yonlendirecekse Sekil 8’deki web ara yiizii ile karilagir. Web
sayfast agilir agilmaz robot baslangi¢ konumuna gelmektedir ayni zamanda kameradan alinan goriintiiler web
sayfasinda gergek zamanli olarak goriintiilenir. Goriintii isleme objeyi kirmizi bir kare i¢ine alir ve konum bilgilerini
robotun ters kinematik denklemine sokarak objeyi tutmasi i¢in her bir servo motorunun ka¢ derce donmesi
gerektigini hesaplar ve ekranda goriintiiler. Kullanic1 web arayiiziinden git butonunu se¢mesi ile web sayfasinda
goriintiilenen veriler motorlara ulagtirilarak robot kolu obje konumuna yonelir. Robot kolu objeyi mevcut
konumundan alarak bizim belirledigimiz koordinata kadar tasidiktan sonra objeyi birakmaktadir. Sekil 9’da sistemin
caligmasi blok diyagram olarak verilmistir.
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Sekil 9. Sistem Blok Diyagrami
Sonuclar ve Oneriler

Bu ¢alismada alt1 eksenli bir robot kolunun gériintii Isleme algoritmasmin Labview gorsel programlama
dili ile entegre bir sekilde c¢aligmasi gergeklestirilmistit. Ayrica internet teknolojisinin faydalarindan da
yararlanilmistir. Onerilen “6 Serbestlik Derecesine Sahip Robot Kolunun Gériintii isleme ve Internet Uzerinden
Kontrolii” literatiirdeki diger ¢aligmalardan en temel farki daha onceden tanimlanan bir cismin otomatik olarak
almarak istenilen bir konuma tasinmasidir. Ayrica caligmada kullanilan Labview programinin esnek programlama
yapisi ve grafiksel arayiiziiniin web yazilimlan ile gercek zamanli olarak entegre bir bigimde caligabilir olmasi
calismada 6nemli diger bir avantajdir. Calismaya kamera eklenmesiyle robot kolunun uzaktan yonetimi daha kolay
hale gelmistir.

Yapilan bu ¢alisima da yapay zeka algoritmalari kullanarak daha performansl hale getirilebilecegi dngoriilmektedir.

Calismada robot koluna Labview lizerinden yonetim saglandigindan platformdan bagimsiz ¢alismamaktadir. fleride
yapilacak ¢aligmalar ile robet kolunun platformdan bagimsiz hale getirilmesi faydal olacaktir.
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A brain tumor growth model with density
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Abstract: Investigating the growth of tumor is an active research area and has lots of interests in biology, medicine and
mathematics. In this work a fractional order logistic equation is considered such as D = x(t)=x(t)[(r(1-12x(t).) }+I3x(t) ] (A) that
was previously constructed as a logistic equation with piecewise constant arguments to investigate the behavior of a brain tumor
growth [1]. The parameter r and 12 denote positive real number, I3 is a negative number and 0<i+4%o21. Eq. (A) explain a brain
tumor growth, where I* is embed to show the drug effect on the tumor. Eq.(A) is considered taking into account.the tumor
density. For this, we have constructed two models of a brain tumor growth; one is Eq.(A) and the other one explain an early brain
tumor growth by incorporating Allee function at time t. In this study we show the stability, existence and the uniqueness of both
models. Simulations give a detailed description of the behavior of solutions in (A) with and'without Allee effect.

Keywords: Fractional order differential equation, stability, existence, uniqueness; Allee effect
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Osman Yildiz', Abdullah Bal’, Cengiz Teymur’

' Yildiz Technical University, Department of Informatics, Istanbul, Turkey. oyildiz@yildiz.edu.tr.
2 Yildiz Technical University, Department of Electronics and Communications Engineering, Istanbul, Turkey.

? Yeni Medya Elektronik Yaymeilik LTD., Istanbul, Turkey.
bal@yildiz.edu.tr.

Abstract: We have proposed a comparative study to evaluate the performance of text
similarity based on window size for word co-occurrence. In general, co-occurrence matrices
are constructed with certain length windows. The size of the window affects the performance
of the text similarity accuracy. That’s why, in this study, we have defined suitable size for
word co-occurrence by analyzing the effect of the window size on the text similarity. The
measure of semantic similarity is selected to evaluate-the text similarity for two texts include
news. The semantic similarity technique is based on co-occurrence matrix, the value of Term
Frequency-Inverse Document Frequency (TF-IDF) of words, and cosine distance between the
words. In the experiments, we have selected text couples belong to recent news and then, co-
occurrence matrices have been constructed for each text by selecting various sizes of
windows. For each size, the semantic-similarity score and consumption time have been
obtained and the most useful windows size is defined. According to the new windows size,
semantic similarity technique is configured and the text similarity performance is finally
evaluated.

Key words: text similarity, semantic similarity, character base, co-occurrence.
Introduction

Nowadays, with the development of internet infrastructure and the mobile technological progress a lot of people in
the world, including people in Turkey, get their news from the internet. Sometimes, the news related to a particular
event is reported in thousands of news websites in a similar content, while sometimes it is reported only in a few
web pages. Text similarity methods are used to determine whether the reported news is the same or similar. There
are many different methods for calculating the similarity rate of the two texts. One of such methods is a semantic
similarity method (Huangy X., Zhang,V., & Chen, H. 2013). Classical text similarity algorithm uses vector space
model and cosine strategy to measure the similarity between text, which ignores the relationship among terms (Song
& Ma, 2010). In this study, the similarity between the two news reports published in the internet was calculated
based on the semantic similarity method. One of the most important steps in this method is the formation of co-
occurrence matrix. Since the word’s co-occurrence context determines the word-sense, the context vectors, which
are probabilistic distribution of co-occurrence context to the left and to the right of that word, are used to define the
context (Chen, Youm 2002). Co-occurrence matrix expresses the semantic relationships in the text allowing us to
determine the similarity between the two texts (Chen, Lu, 2011). Various studies have been conducted to evaluate
the effects of the window size in texts of various lengths and written in different languages (Wandmacher,
Ouchinnikova, & Alexandrov, 2008; Turney & Pantel, 2010; Hill, Kiela, & Korhonen, 2013; Walde, Mu’ller, &
Roller, 2013; Kiela, & Clark, 2014). In this study, similarities in the news reports published in Turkish were
determined by using the semantic similarity method and the created co-occurrence matrix was used to investigate
the effects of the window size.

12
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Materials and Method

In this study, the semantic similarity method was used to determine the similarity ratio of the two news
reports. The first step of the method was to create the co-occurrence matrix. The number of unique words in the
corpus was set as the fixed length and used to define a context vector, which calculates how many times certain
words co-occurred with the current word in a defined window. Here, window size attained various values and
affected the results. A small example for creating a co-occurrence matrix is shown below.

Corpus ABCADABEFDBACDE

Windows Size (ws) is equal to 2. Unique words are A, B, C, D, E, F.

Ws=2|A|B|C|D|E|F
Al2]14(3/4|1]0
B{4]0]2|2]1]2
Cl(3]2]0]2]1]0
D[4]2|2]0]2]1
E|1|1]1]2]0]1
F|0[2]0 |1 |1]0

The establishment of the co-occurrence matrix is asfollows. Locations of the unique words are determined, for
example for “A” the location is1-4-6-12. Then, the window size (ws)is determined. If the ws = 2 the “A” word’s co-
occurrence with other words is monitored by the length of this window. For example, to determine the co-
occurrence of “A” and “B” we need to investigate whether “B” is located 2 words before and after the location of
“A”, which is 1-4-6-12. Then, the co-occurrence value for “A” and “B” is written in the (A, B) position in the
matrix. If the window size is increased, the matrix is.created by evaluating the presence of “B” to the right and left
of the same location within the new ws length value. The co-occurrence matrix created for Ws = 3 is shown below.

Ws=3|A|B|C|D|E|F
Al4|5]4|14 |22
B|4]0]2]5]2]|2
Ci4(2/0|3|1]0
D[4 ]5]|3]03]|1
El2(2]|1]3]0]1
F|212}0|1 |10

di1d12 0 Aim

A= H ‘. H :|

Adm1 dm2  ° dmm

A describes the co-occurrence matrix, where a;; (1 < i,j < m) represents the co-occurrence frequency of term t;
and t; in text 1, where t; and t; are ith and jth term of textl as T;.

All terms vote for the current term, if there exists a kind of co-occurrence relationship, the final weight from vote is
defined as

13
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ai]-
= aij
Vote probability represents voting weight of term t; and t;. The term’s weight is calculated by using TF-IDF and
taking into consideration the relationship among terms, which is shown through voting weight. The improved

approach of calculating term’s weight for term t; and t; is defined as

vote probability;; =

m
Wy = tft]. xidft]. + Z vote probability;
i=1
Furthermore, the semantic similarity between paragraphs is obtained by cosine strategy. Let N = max (m;, m;). The
text vector, which has fewer terms, will be filled with zero. Then, the semantic similarity between text T; and T; is
defined as
P WiimgXWtamg

ngﬂlwumq |2 XJZS‘:1|Wt2mq|

Semantic Similarityr, _, T = (Huang et al, 2013)

Results

A pair of sample text used to test similarity is given below.

T, = “Yemen in Ebyen ilinde El Kaide ye yonelik hava operasyonunda 3’0 ydnetici 55 0Orgiit tiyesinin 6li ele
gecirildigi bildirildi Igisleri Bakanlig1 resmi internet sitesinde yer alan agiklamada diin iilkenin giineyindeki Ebyen
ilinin El Mihved bolgesinde El Kaide ye ait egitim kamplarina hava operasyonu diizenlendigi belirtildi El Kaide ye
yonelikilk defa bu kadar genis capli operasyon diizenlendigi aktarilan aciklamada Orgiit yoneticilerinden
Muhammed Salim Abdurrabu el Museybi Fevvaz Hiiseyin el Mihrak ve Salih Said Mihrak’in da aralarinda
bulundugu 55 kisinin oldirildigii kaydedildi Agiklamada ayrica saldirilarda hayatini kaybedenlerin kimlikleri ve
uyruklarinin belirlenmesi igin galismalarin devam ettigi bildirildi Yerel kaynaklar ise operasyonun ABD ye ait I[HA
lar ile yapildig1 bilgisini vermisti”

T, = “Igisleri Bakanlig1 resmi internet sitesinde yer alan agiklamada diin iilkenin giineyindeki Ebyen ilinin El
Mihved bolgesinde El Kaide ye ait egitim kamplarina hava operasyonu diizenlendigi belirtildi El Kaide ye yonelik
ilk defa bu kadar genis ¢apli operasyon diizenlendigi aktarilan agiklamada orgiit yoneticilerinden Muhammed Salim
Abdurrabu el Museybi Fevvaz Hiiseyin el Mihrak ve Salih Said Mihrak’in da aralarinda bulundugu 55 kisinin
oldiriildiig kaydedildi  Agiklamada ayrica saldirilarda hayatini kaybedenlerin kimlikleri ve uyruklarinin
belirlenmesi igin galigmalarin devam ettigi bildirildi~ Yerel kaynaklar ise operasyonun ABD ye ait [HA lar ile
yapildig bilgisini vermisti”

The semantic similarity results for the above given news texts determined by using the window size values ws =

[2,3,4,5,10,15,20,25,30] are shown in Table 1. Moreover, the graph created for texts’ semantic similarity values
according to changing ws value is. shown in Figure 1

Table 1: The semantic similarity results of the two news reports according to ws value

Pairs of Windows Size

Text 1 2 3 4 5 10 15 20 25  Average

T1-T2 0,76 0,78 0,76 074 0,72 0,72 0,70 0,70 0,70 0,73

T3-T4 0,59 0,60 0,61 0,60 0,61 0,60 0,60 0,60 0,60 0,60

T5-T6 0,66 0,71 0,70 0,71 0,72 0,72 0,70 0,70 0,71 0,70

T7-T8 0,51 0,52 0,51 0,52 053 053 052 052 051 0,52

T9-T10 0,63 0,65 065 065 065 064 064 0,65 0,65 0,65

In Table 1, ws = 1 had the smallest values. Meanwhile, as can be seen in Figure 1 the ws values between 2 and 5
gave the best results. In the co-occurrence matrix created to find the semantic similarity between the texts, a change
in ws reflected as 1-4% change in semantic similarity.

14
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Figure 1: The graph of semantic similarity (ss) according to changing ws

The performance time based according to the varying ws in the above given mews. reports is shown Table 2.
Moreover, Figure 2 depicts the texts’ semantic similarity values and the performance time in seconds.

Table 2: The results of performance times based on ws values for givenmnews reports

Windows Size

Pairs of

Text 1 2 3 4 5 10 15 20 25 Average
T1-T2 0,98 0,92 1,20 1,48 1,73 3,08 4,30 5,37 6,33 2,82
T3-T4 4,02 5,65 7,46 9,20 10,96 19,76 28,25 36,28 44,88 18,50
T5-T6 2,02 2,65 3,46 4,29 5,06 9,07 12,81 16,41 19,84 8,40
T7-T8 4,75 6,63 8,73 10,84 13,12 23,08 33,12 42,61 52,01 21,65
T9-T10 7,55 10,33 13,80 17,11 20,18 36,53 52,22 57,77 63,11 30,96

The evaluation of the Table 2 revealed that increase in ws results in prolonged performance time. Moreover,
increase in the number of words in the text has also prolonged the performance time. As can be seen in Figure 2, the
performance time increased drastically after ws<= 5. Based on these results, the optimal ws range in terms of
performance time is between 1 and 5.

Time
(s)

70,00

1112
=@=T3.T4

T5-T6
—T7-T8

T9-T10

Figure 2: The graph of performance time according to varying ws.

The total number of words in the two news texts is shown in Table 3.

Table 3: The total number of words in two news texts

15
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Pairs of Total Word

Text Number
T1-T2 184
T3-T4 542
T5-T6 355
T7-T8 561
T9-T10 743

Discussion

In a similar study, Hill et al. reported that smaller window size (ws) gives better results with concrete names.
Meanwhile, the larger ws gave better results with abstract names. In a study conducted by Wald et al. with texts
written in German large ws values lead to better results with German names and combined names. In the study of
Wandmacher et al. also reported similar results. Kiel and Clark used ws 3,5,7,9 with full sentences and showed that
change in the ws can affect the performance. They also reported that while small ws gave better results with large
corpus, larger ws gave better results with small subspaced corpuses. In this study, the co-occurrence matrix was
created with ws of 2,3,4,5,10,15,20,25 words on Turkish news text. This study has demonstrated that ws >5 gave
significantly better results. When the ws was set to more than 5 the similarity values began to decline. In addition,
the performance time was shorter for ws >5 compared to ws <5. Moreover, the performance time was determined to
increase with every increase in ws value.

Conclusions

In this study, the semantic similarity/method was used in determining the similarity of the news reports
written in Turkish. The effects of the ws on the creation of the co-occurrence matrix, which is one of the most
important steps of the semantic similarity method, were investigated. Significant results were obtained in this study
with news texts of different word counts. The results obtained with smaller ws were better compared to results
obtained with bigger ws. Moreover, small ws also resulted in faster performance times. Therefore, in the co-
occurrence matrices ws impacts ‘both the result and the performance time during the evaluation of the accuracy
percentages of news texts written in Turkish.

Studies with larger group of texts can be performed in the future. Moreover, different language translations
of the same news reports can be compared in terms of similarities and performances and studies on whether there are
significant differences between those languages can also be conducted.
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Abstract: This work presents Analytical Hierarchy Process (AHP) method available in Geographic Information System (GIS) to
identify and classify the Penang Island according to the grade of present or potential danger of land failure happening. Landslide
susceptibility zonation map has been generated by considering seven factors. Sensitivity analysis was performed in detail by
varying the contributing factors weights and their effects on defined landslide susceptible locations.

In other part of the analysis, ordinary least square (OLS) technique has been used to estimate weights of point parameters then its
result compared with AHP technique result. Finally, the landslide susceptibility maps resulted from AHP and OLS method has
been compared to the landslide inventory map containing 355 real occurred landslides in order to verify the practicality of
susceptibility maps. The outcome was that the 75% of occurred land failures fit into the very high and high susceptibility class of
AHP map (using seven parameters), while this is 73.8% in the case of AHP with point parameters (using four parameters), and
65.8% for the OLS map. As conclusion; the AHP method yields reasonable results which make it reliable and credible approach
in comparison with OLS, especially in the case of using large number of landslide contributing factors.

Key Words: GIS (Geographic Information. System), Landslide, Susceptibility, AHP (Analytical Hierarchy Process), OLS
(Ordinary Least Square), Sensitivity Analysis

Introduction

Landslide hazard resulted in loss of lives and extensive property damages, is the main problem of many countries.
Since Penang Island in Malaysia country is the area which frequently experiences heavy rainfall and subsequently
much landslide harm, it has been selected as suitable region to study landslide susceptibility (S. Lee & Pradhan,
2006). Tropical rainfall as triggering factor plus uncontrolled urbanization and deforestation play an effective role to
aggravate slope destabilization in this island. In order to forecast and specify the region where future land failure is
likely to happen, it is necessary to mapping the landslide prone areas (Althuwaynee, Pradhan, & Lee, 2012).
Reliable and accurate landslide susceptibility map can be helpful for land planners, decision makers, and risk
assessment.

Over the last few decades, Geographic Information System (GIS) has become a compulsory tool in landslide hazard
and risk assessment, thus many landslide susceptibility maps have been produced using different GIS-based methods
including the analytical hierarchy process (AHP), frequency ratio, bivariate, multivariate, Logistics regression, fuzzy
logic, and artificial neural network (Matori, Basith, & Harahap, 2011). Although, all techniques have advantages,
incomplete knowledge applied through qualitative methods makes the expert decisions inaccurate or wrong, and
imprecise or inaccurate data have the similar impact in the case of using quantitative approaches (Vahidnia,
Alesheikh, Alimohammadi, & Hosseinali, 2010). Therefore, the results from the different mixture of qualitative and
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quantitative techniques, known as semi-quantitative approaches, which merge ranking and weighting, may be more
credible (Ayalew & Yamagishi, 2005). The analytic hierarchy process (AHP) (Saaty, 1980), and analytic network
process (ANP) (Saaty, 1999), weighted linear combination (WLC) (Ayalew, Yamagishi, & Ugawa, 2004), and fuzzy
logic theory (Zadeh, 1965), are the examples of semi-quantitative techniques.

In this study the AHP and OLS methods have been chosen for making landslide susceptibility mapping. When AHP
as popular and reliable method in landslide susceptibility mapping is integrated with GIS, it results in precise values
for criteria. On the other hand, the ordinary least squares approach is considered as a basic prediction technique
which is commonly used in various application fields. This method can be very quickly applied even to problems
with hundreds of features and thousands of data points. However, linear models are not perfect since it is not
reasonable to fit a simple line or planes to real world relationships. Although OLS has some weaknesses but it has
been chosen for this research as a method to compare with AHP, because some distance factors-have been discussed
in this study are appropriate for OLS approach. Finally, it is noticeable that the quality and validity of landslide
susceptibility zonation depend on the used methods and also the followed sampling strategies (Yilmaz, 2009). Thus,
it is necessary to do comparative studies in order to find the best method for landslide susceptibility zonation (LSZ)
mapping (Tien Bui, Pradhan, Lofman, Revhaug, & Dick, 2012).

In summery the results of this study suggest that the AHP method is the reliable method that can be used for
landslide susceptibility mapping. And also, using more number of landslide contributing parameters increases the
validation and reliability of susceptibility map.

Study Area

Penang Island is located in the west coast of Peninsular Malaysia. This Island with the area of 293 Sq.km is the
fourth-largest in the Malaysia country and the most populated as well. It is located almost between the latitude of
5°15'N to 5°30'N and longitudes 100°10°E to 100°21°E. The altitude changes from 0 to 817 meters above sea level
and slope degree varies from 0° to 61.598°. The climate is tropical and the mean value of annual rainfall varies from
2400 to 2700 mm. There are three main lithological formations in the study area; alluvium, granite and micro-
granite (Pradhan & Youssef, 2009). The terrain is mainly represented by coastal plains, hills and mountains with
much developed lowland areas.
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Figure 1: Malaysia, Penang Island Map
Materials and Method

Since 1970%s, many researchers have applied GIS-based techniques to depict the spatial dispensation of landslide-
prone areas. In general, all the models generated from all the methods rely on two assumptions: 1) future slope
failures in a particular area will occur in the approximately same situation in which previous landslides have
happened. 2) Casual factors that exist in GIS database can be utilized for evaluating the future landslides
(Tangestani, 2009). Slope degree, distance to rivers, roads, and faults, lithology, land use/land cover, and
precipitation are the causative factors considered in in this peoject based on availability, relevance, and scales.

Landslide causative factors
Slope
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Since, the slope degree is straightly related to landslide, it is frequently applied in providing landslide susceptibility
maps (Cevik & Topal, 2003; Dia, Lee, Li, & Xu, 2001; Lee, 2005; Yalcin, Reis, Aydinoglu, & Yomralioglu, 2011;
Yalcin, 2008). Hence, the slope map of the study area was derived from digital elevation model (DEM) with a pixel
size of 30 m by 30 m, and the terrain classified to five different zones according to the slope angle.

Penanag Island
Slope Map

Legend
Boundary
Slope_Classes
1(0-15 Degree) 51730
2(15- 20 Degree)
3(20-25 Degree)
I 4 (25-30 Degree)
I 5 (Above 30 Degree)

150N,

Figure 2: Penang Island Slope Map
Distance to Road

Constructing roads beside a slope results in some tensions, load decreasing on the slope heels, and landslide
happening eventually (Ayalew & Yamagishi, 2005; Pachari, Gupta, Chander, 1998; Pourghasemi, Pradhan, &
Gokceoglu, 2012). Therefore, the road proximity has been taken in account as a casual factor for landsliding. Road
lines have been digitized from the hard copy of road network map that had been provided from Department of
Survey and Mapping Malaysia (JUPEM)), in the scale of 1:50,000. Then Euclidean Distance approach was applied to
make different classes over the study area. The closest regions to the roads were classified to 5 zones based on the
distance.

Distance to Rivers

Hydrological condition of the area or the saturation degree of the soil on slopes has been defined as a stability
contributing parameter in landslide initiation in Penang Island. Water infiltration in soil, runoff, and groundwater
flows were all happened under the hydrological circumstance (Thanh & De Smedt, 2011). Closeness of the slopes to
river lines may affect its stability, because the proximity to rivers would activate the erosion process along the slope
(Mancini, Ceppi, & Ritrovato, 2010). In this project five different zones have been buffered around river lines with
50 and 100 meters interval distance. The rivers map required for this part of the project had been provided from
Department of Survey and Mapping Malaysia (JUPEM), in the scale of 1:50,000.

Lithology

Different lithological specifications of an area lead to different strength and penetrance of rocks. The soft copy of
geological map in .pdf format and with the scale of 1:63,300, had been collected from Mineral and Geoscience
Department of Malaysia. Then, it has been converted to IMAGINE Image format for further analysis in ArcGIS
software. The lithology map was classified to three lithological units of Alluvium, Micro granite, and Granite.

Distance to Faults

The fractured rocks exist in faults form week zones that present favorable conditions for landslides. Landslides
promotes in study area due to flow of water along fault planes and the erosion occurrence consequently. At first, the
soft copy of geological map in .pdf format (scale 1:63,300) had been prepared from Mineral and Geoscience
Department of Malaysia, and then converted to IMAGINE Image. The classified fault distance map has been
extracted through Euclidean Distance method with 100 meter interval.

Land use/ Land cover
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In this study the image of Penang Island has been downloaded from USGS website, clipped and prepared in ENVI
4.7 software and then classified to four classes of water bodies, clear land, vegetation, and urban area through
Maximum Likelihood classification method. Finally converted to shapefile and exported to ArcGIS software.
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Figure 3: A) Road Distance Map, B) River Distance Map, C) Geological Map, D) Classified Lithological Map, E)
Fault Distance Map, F) Land use/cover Map

Precipitation

Precipitation is initiation factor in landslide occurrence due to its major influence on runoff and pore water pressure.
Total rainfall, short-term intensity, antecedent precipitation, and storm duration are the main rainfall measurements
considered as effective factor in landslide initiation. Choosing from these factors for subsequent analyzing usually
depends on rainfall records availability. In this study the average monthly rainfall data from three existing weather
stations, was collected for the past ten years (2003 to 2012). The stations located in northwest, northeast, and
southeast of Island have recorded the annual average rainfall of 2608 mm, 2677 mm, and 2381 mm respectively. An
annual precipitation map of Penang Island was produced by Inverse Distance weighting (IDW) method over the
three stations. This method is one of the spatial interpolation methods that are available in ArcGIS software spatial
analyst tools.
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Figure 4: Rainfall Map of Penang Island
AHP analysis

AHP is widely applied in regional planning, resource allocation, routing modeling, suitability analysis, site selection,
and landslide susceptibility analysis (Ayalew, Yamagishi, Marui, & Kanno, 2005). AHP uses pair-wise comparison
to define weights or values for factors. Through pair-wise comparison each element compared to one another, and
then the numerical weights are assigned to each factor due to their relative importance.

In this study the landslide causative parameters were put in sequence of importance: The relative importance of each
parameter has been evaluated according to scientist researches especially for Penang Island (S. Lee & Pradhan,
2006; Oh & Pradhan, 2011; Pradhan, Lee, & Buchroithner, 2010).. The following sequence indicates the priority of
each parameter compare to others: Slope, Precipitation, Distance to roads, Distance to rivers, Land use/ Land cover,
Lithology, Distance to faults. Then the preference matrix (Pair-wise comparison matrix) was created and AHP
analysis was executed. Table 2 illustrates the weights calculated by AHP technique.

Sensitivity Analysis

Sensitivity analysis through simulation models helps researchers to specify the credibility of the result in cases
where multi-criteria weights have been investigated (Abdullahi, Rodzi, & Pradhan, 2013; Chen, Yu, Shahbaz, &
Xevi, 2009). It aims to identify the effects of changes in the inputs which are geographical data and the priorities on
the outputs. If the changes do notresult in significant effect on outputs, then the ranking is considered as robust and
satisfactory. For this reason sensitivity analyses were performed to explore the response of the overall priority of
landslide susceptible locations as alternatives to.change in the relative synthesis value of each parameter. To perform
sensitivity analysis three random points were chosen to act as alternatives.

Ordinary Least Square Technique

Ordinary least'square method is used in order to investigate the relation of current landslides and defined criteria,
such as high slope regions, areas with high road density, area with high river density and so on. By using this
method ‘the effect of various criteria on existing landslides were found, and the coefficients for each landslide
occurrence parameter is_ shown in a table generated by OLS function (Table 2). These coefficients calculated by
OLS, are based on the average distance between each happened landslides to parameters. For this reason, the point
layers were created for landslide contributing factors. So, the land use/ land cover, lithology, and rainfall were
eliminated, because point layers resulted from these factors were not reliable. Thus, the four independent factors
used in OLS approach were slope, distance to road, river, and fault. The inventory map which had been produced by
scientists through interpretation of aerial photographs, reports and field surveys, has been used for digitizing the
location points of land failures occurred in Penang Island. Then the OLS measurements between existing landslides
to road network density and rivers, high slope regions, and regions on faults were produced. Calculated coefficients
of each parameter has been normalized and converted to Satty scale in order to apply in ArcGIS software (Table 2).

Table 1: Aggregate pair-wise comparison
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Slope
Rainfall
D-Road
D-River
LU/LC

Litho
D-Fault

CR

Slope
1
0.5
0.3333
0.2857
0.25
0.2
0.2

0.0146

Rainfall

2

1

0.5

0.4

0.3333

0.25

0.25

D-Road D-River

3

2

1

0.6667

0.5

0.4

0.3333

3.5
2.5
1.5
1
0.5
0.3333

0.3333
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LU/LC Litho

0.6667

5

4

2.5

3

1

1

1

D-Fault
5
4
3
3
1.5
1

1

Weight
0.3419
0.2254
0.1368
0.1204
0.0689
0.0555

0.051



Table 2: Ordinary Least Square calculation

Parameters Coefficients Normalized Coef Saaty’s Scale
Distance to Slope -0.018677 1 9
Distance to Road -0.01182 0.632864 6
Distance to River 0.006463 0.3460406 3
Validation Distance to Fault -0.000838 0.0447074 1

Validation of landslide susceptibility maps was an absolutely essential component in this study. Without a validation,
the maps are useless and have no value. For this reason, landslide inventory map which shows the previous landslide
locations, were used to validate the landslide susceptibility maps. In order to verify the output maps, they were first
converted to vector format then overlaid with the landslide inventory map by means of GIS software. From attribute
table, the number of previous landslides thatfell into each class of susceptibility was calculated easily. This
procedure was done for three susceptibility maps generated in this research.

Result and Discussion

In first part of the research, AHP method was applied using seven factors. Figure 5 shows the output map. Sensitivity
analysis was performed by Expert choice software. Figure 6A illustrates the numerical original condition of
parameters and alternativesin Dynamic graph of Expert Choice software. Point 1 is 42.1% susceptible, point 2 is
30.7% and point 3 is 27.2% susceptible, with slope, rainfall, distance to road, distance to river, land use/cover,
lithology, and distance to fault criteria priorities of 34.2% , 22.5% , 13.7%, 12%, 6.9%, 5.6%, and 5.1%
respectively. As shown in figure 6 B, C, D, E, F, G, and H, the priority of each criterion is increased up to 50%;
while susceptibility and priority of alternatives (locations) does not change significantly.

In another part of the research, the weights calculated by OLS approach for four factors were used to make landslide
susceptibility map (Figure 7A). In order to do practical comparison between AHP and OLS, a landslide susceptibility
map has been made by AHP with the same factors used in OLS approach (Figure 7B). According to the validation
result summarized in table 4, 75% of occurred land failures fit into the very high and high susceptibility class of AHP
map (using seven parameters), while this is 73.8% in the case of AHP with point parameters, and 65.8% for the OLS
map. The weakness of OLS technique is that, only point parameters can be evaluated, because the evaluation of
criteria by this technique is based on average distance of point parameters (as independent variable) to existing
landslides (as dependent variable). However, the aim of performing this technique was to make challenge for AHP
weighting technique with other approaches.
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Figure 7: A) Landslide Susceptibility Map generated by OLS scales, B) Landslide Susceptibility Map resulted from
AHP using four factors

Table 4: Comparison of different susceptibility map

Past occurred Past occurred Past occurred Past occurred Past occurred
landslides fall into | landslides fall into | landslides fall into | landslides fall into | landslides fall into
Very High High Susceptibility Moderate Low susceptibility Very Low
Susceptibility class class Susceptibility class class susceptible class
% count % count % count % count % Count
AHP (seven 53.5% 187 21.5% 75 15.4% 54 6.8% 24 2.8% 10
parameters)
AHP(point 52% 185 21.8% 77 6.9% 25 13.3% 47 6% 21
parameters)
OLS 44 3% 157 21.5% 76 14.6% 52 13.6% 49 6% 21
Conclusion

As conclusion the AHP method is the reliable method that can be used for landslide susceptibility mapping. And
also, using more number of parameters contributing in landslide happening, increase the validation and reliability of
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susceptibility map. For comparing the results from OLS and AHP using same parameters (four parameters), AHP
shows the better result in very high susceptible class (52%) , but from low susceptible to moderate class, the number
of landslide decreases from 21.8% to 9.6% which shows the invalid result. Actually this problem may be solved by
considering more number of factors in landslide susceptibility analysis, like what has been done in the first part of
the study applying AHP Using seven factors.

Sensitivity analysis was done to evaluate the overall priority of the parameters or objectives. Results of sensitivity
analysis for first part of research were acceptable and showed that by changing the degree of preferences for each
objective or factor, no significant changes has been occurred on alternatives.
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Abstract: A simplified numerical model was developed to investigate the optimum cooling
performance of a water purifier. The system consisted of a vapor-compression cycle for the
water cooling, and an ice storage tank. The numerical model was validated by comparing the
predictions with the measured data for the water purifier system. The cooling performance
characteristics of the water purifier were analyzed with the variation of cooling coil length and
bypass ratio in the extraction water. The simulation results showed that the extraction water
temperature in the cooling coil and the coolant temperature in the thermal storage tank
increased with extraction time because of the continuous heat absorption in the thermal storage
tank. The optimum cooling coil length'and the bypass ratio were 2.8 m and 0.1, respectively.
The mean extraction temperature was the lowest at the optimum cooling coil length, and the
final extraction temperature was the lowest at the optimum by pass ratio.

Key words: Refrigeration cycle, Ice storage system, Extraction temperature, Water purifier

Introduction

As interest in compact home appliance has been increasing, many researches are conducted to reduce size of
household water purifier. Conventional water purifier cools the edible water directly with the refrigeration cycle. But
this refrigerating‘method leads to size issue because volume of water tank directly related to water capacity. By
applyi-
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Figure 1: Schematic of water cooler with ice storage system Figure 2: Flow chart of the cycle simulation

ng ice thermal storage system to a water purifier, it is possible to obtain a required amount of cooled water with
smaller size of a water tank compared to conventional water purifier. Figure 1 shows schematic structure of water
purifier. The system consisted of a R600a vapor-compression cycle with an ice thermal storage tank. The Edible
water is cooled while passing the cooling coil in the ice thermal storage tank. Park et al. showed the performance of
the refrigeration system by applying the alternative refrigerant R430A (Park K., 2009). Lee et al. reported the
decrease in energy consumption by using water-cooled condenser instead of-air-cooled condenser (Jeon Y., 2012).

In this study, simulation program is developed to analyze the system of the water purifier and then bypass control is
proposed to reduce final extraction temperature of the cooling coil.

Simulation model

The simulation program was developed to analyze the refrigeration cycle with an ice thermal storage tank. The
program was developed based on the study of heat pump modeling at ORNL (Fisher S., 1983). Figure 2 shows a
flowchart of the simulation program. Initially, pressure of condenser, evaporator and superheat is assumed and then
the simulation was conducted orderly for the compressor, the condenser and the capillary tube. The calculation was
iterated by changing pressures until the mass flow rate of refrigerant and the enthalpy at compressor inlet are in
convergence. The compressor modeling is based on map-based modeling. The related equation of the mass flow rate
and the input power are presented in Eq. (1) and (2). The empirical correlation presented by Li and Wen was used for
the simulation of the capillary tube (Li Y., 2007). Heat exchangers were analyzed by the tube by tube method, which
divided the heat exchanger tube into multiple N segments, and each segment was treated as a single heat exchanger.
For each segment of heat exchangers, the heat transfer was calculated by the e-NTU method.

Winap = a3 + 8T, + a3Te + a,T” + asTeTe + agTe” + a, T T + agTeT” + agTe® + a5,T (1)
Mpypap = by + b;Te+ bsTe + b, Te? + bsTe T, + beT.? + by T T + bgTeTe? + boTe® + by T (2)

Simulation results

Figure 3 shows the extraction water temperature with extraction time. The extraction water temperature in the
cooling coil and the coolant temperature in the thermal storage tank increased with extraction time because of the
continuous heat absorption in the thermal storage tank.

In order to reduce final extraction temperature, it is necessary to delay heat absorption in the thermal storage tank.

Specific portion of the supplied water detoured ice storage tank until the extraction temperature of the cooling coil
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Figure 3: Extraction temperature of cooling coil Figure 4: Extraction temperature of cooling coil

with bypass control reached the set temperature. Figure 4 shows the extraction temperature with extraction time with
bypass ratio of 0.1 and 10°C set temperature. Compared the water purifier with. non-bypass control, the initial
extraction temperature increased and the final extraction temperature decreased.

Conclusions

The simulation model of the refrigeration cycle for a water purifier, with.ice thermal storage tank was developed.
The model for a reciprocating type compressor was developed based on‘the map-based model, the heat exchangers
were modeled based on the tube-by-tube method, and an empirical correlation was used for the simulation of the
capillary tube. Based on the developed program, the extraction water temperature of water purifier with time was
calculated. As a result, the extraction temperature and the coolant temperature was increased with time. But
increment of extraction temperature was decreased with the bypass control, which leads to decrease of the final
extraction temperature.
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Abstract The paper widely discusses not only threats and barriers, which are associated with
the new model of cloud computing. It covers the benefits and prospects for the development of
enterprises and all kinds of services inherent in using the cloud computing model. The results
of a survey conducted among Polish entrepreneurs operating in the province of Silesia on the
knowledge of the concept of cloud computing, the potential of the business model have been
analyzed, discussed and compared with published results of previous studies: It has been noted
that the use of cloud computing, also in the area of accounting reduces overall IT management
costs, and allows large-scale consolidation and optimization of the use of hardware and
software resources. It can level the competitive field, by making a large-scale computational
resources available to small businesses and. other organizations; which would not be able to
afford adequate infrastructure otherwise. This trend represents also the ability to equal
opportunities in the macro-scale, which means emerging economies, at least for those regions
that have created a sufficiently reliable and fast broadband infrastructure.

Key words: Cloud computing, accounting, SME business.

Introduction

Cloud computing is a new.model of computation that can bring significant benefits to consumers, businesses
and government, creating new threats and challenges. "In the cloud" data processing came to be called a model of the
IT systems in which the server installation location does not matter. "Cloud computing" model can be simply defined
as the storage, processing and use of data to be accessed over the Internet, on a different location computers. This
means that users can request to have almost unlimited computing power that do not require significant capital
investment in order to meet their needs and that they can access their data from any location where they are
connected to the Internet

This is the Internet which was one of the major factors influencing the fact that globalization of economic
processes leading to the integration but also interdependence of countries, societies, economies, characterized by,
inter alia, the flow of goods, capital and labor on a global scale is an irreversible process. Also, the
internationalization of economic processes and internationalization of enterprises are already a fact. Globalization
covers all areas of economic life, but the most advanced is in the area of financial markets. Along with widening of
globalization and internationalization the range of users of financial information and their information needs. Taking
this into account, knowledge of accounting systems existing in different countries, in particular the differences and
similarities between these systems and the directions of their development gains significance. Globalization of the
economy and the development of civilization undoubtedly contributed to the processes of harmonization and
standardization of accounting. The advantages and tangible benefits from the use of international standards, meant
that they enjoy more and more recognition around the world, which is reflected in their direct implementation in
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national accounting, in such countries as China, Russia, Ukraine and African countries, or the use of selected
standards under the modified national regulations, such as in Poland, the Czech Republic or so-called old EU
countries.Convergence of national solutions and IFRS took place in South Africa, Japan, Israel, Malaysia, Latin
America, especially in Mexico and Brazil. This progressive internationalization of business, integration within the
European Union and the creation of international financial organizations forced somehow need to create a uniform
system of accounting standards, which would be based on clear and explicit rules that ensured comparability of used
solutions and comparability of financial statements prepared in accordance with them at the national and
transnational level.

Accounting "in the cloud" is a relatively new phenomenon. Accounting is a field rather conservative and one
of the last subjected to modern IT and technological. With the introduction of new solutions in recent years, it turned
out that the concept of building own data center is not always effective. Moreover, in the era of globalization and
performance of transnational availability of current financial information from anywhere in the world and at any time
becomes a necessity. Processing of data on costs, revenues, sales, corporate finance in the cloud enables access to
such data limited only by access privileges independently of place and time.

In the recent years, both in Europe and in the world a number of studies such as the effects and extent of
implementation of the cloud computing model in enterprises, areas in which it is used, the protection of consumers in
the EU and the use of digital services in the EU to ensure a single market have been prepared.

Model of data processing in the cloud - risks and benefits

The World Wide Web provides access to information for all and everywhere; and thanks to cloud computing,
computing power is available for everyone and everywhere: Cloud computing, as the Internet network, is the result
of an ongoing for some time technological development, which will continue to proceed. In contrast to the Internet,
cloud computing is still in a relatively early stage of development. Bearing in mind the rapid implementation of
cloud computing in the European Union, it becomes extremely important to adopt new legal framework for data
protection and develop uniform standards governing their processing, which is necessary to increase the safety of the
provision of this service.

Cloud computing can be seen as a form of reproduction of power and the flexibility to use various forms of
outsourcing by companies or organizations. Data processing service in the "cloud" can handle all types of business
applications and services, includinga full range of business needs. In addition, this service allows businesses to
introduce quickly new products to' the market, through more effective cooperation, including international partners,
as well as the availability of advanced, low-cost computing resources. Business processes run in the cloud allow for
close cooperation between many different providers and increase the possibility of cooperation and access to
information between different companies within the same organization, which promotes the internationalization of
economic activity.

Cloud computing can produce savings and facilitate innovative web services. However, it turns out that the
implementation .of a wide range of use of cloud computing faces a variety of barriers. The basic condition for
exploiting benefits of cloud computing activities, not only for the single market of the European Union, is to fill the
gaps in the legal provisions related to the cloud. Main points are to improve conditions for users, solving security-
related problems of stakeholders, to encourage the public sector to benefit from the cloud and to support further
research and development in cloud computing (Directorate-General for International Policies’ 2012).

One of the barriers is the fear of users whether stored and transmitted data in the cloud will not be used or
disclosed in unexpected ways. This aspect is one of the fundamental considerations by business owners who want to
take advantage of new solutions. Data transmission within a LAN (Local Area Network) gave business owners
confidence that their interception by unauthorized persons is minimal and depends only on the level of security on its
own network. When moving data across virtual servers, we have to rely on adequate collateral public network and
server units service provider. Enterprises and consumers need to be confident and reassured by service providers
with complete security of their data. There must be an appropriate high level of confidence on the supplier - recipient
line in the field of risk management skills, backed up by the use of cutting-edge solutions in the field of
cybersecurity.

Considering the technical point of storing data in the computing cloud, it is worth saying that they are
accessible from any computer connected to the network. In addition, in the case of public cloud, are stored together
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with the data of other clients. Although each user has individual access channels to prevent its data being spied by
other recipients, but the fact itself of storing data in the same infrastructure can be worrying. Concern may also result
from the fact that we entrust our resources to an unfamiliar company, which admittedly provides the maximum level
of security, but against external users. The provider, if he wants, can easily browse our data.' National systems of
protection of privacy should be predictable, transparent and avoid unnecessary burdensome registration requirements
for data and cross-border data transfers for service providers, such as the cloud. Cloud Providers should be
encouraged to establish a privacy policy, appropriate for this type of service and the business model they use.
Another barrier to wide popularization of cloud computing is the fight against cybercrime, which usually manifests
itself in the form of theft of money, goods, programs, data. Computers are also used in the so-called technological or
economic espionage. There must be clear and precise legal provisions allowing the fight against criminals in the
network, as in the real world. Effective enforcement mechanisms in this field should be ensured.

The problem is the lack of appropriate legislation in individual countries, which are the seats of companies
providing cloud computing services, or are transit countries for data transmission. This creates conditions for the
development of cybercrime’.

Area for better regulation in connection with the implementation of a wide/range of CC is‘the protection of
intellectual property. The pace of development of services, applications available in the cloud, will depend on
providing legal protection to owners and authors of these solutions. Among the countries surveyed by the BSA, the
worst results are noted in Brazil and the best in Australia.

A separate issue is the free transfer of data and adaptation of international regulations.in this regard. It should
be possible for users to move data between different cloud providers, which require both the suppliers and
governments to cooperate between each other in the field of data transmission. There is a need to develop standards,
such as those already existing in transmission of image and sound.

Implementation of cloud computing in companies requires access to broadband Internet. The exchange of data
is so large that the usual links operating in asynchronous ADSL (Asymmetric Digital Subscriber Line) can cause
delays in the transmission of packets, which in turn will adversely affect.the functioning of the company, which
depends on information stored hundreds or thousands of kilometers from the place of running a business. Therefore,
successful implementation of cloud computing depends essentially on building the necessary infrastructure networks
and eliminate unstable work of network connections (Kobis, 2013).

Software solutions used by companies often come from different suppliers. During the migration to the Cloud
Computing model it may well be that particular application is not available in the cloud, or is available in the cloud
of another service provider. There may be a need to provide mechanisms for ensuring cooperation between programs
or between clouds. These solutions‘can be very costly, and in some cases impossible to achieve. Although companies
offering clouds are doing everything to<ensure maximum usability, but it is remembered that, this method of
supplying solutions is still in.the development phase.

By their nature, cloud computing works.across the countries’ borders, and the success of its services depends
on access to regional and global markets. It should promote trade in computer network, allowing for the sale and
purchase of products regardless of the physical location of production and distribution. The promotion of "free
trade".

As one can see, there are several problems that must be solved in order to use the model of cloud computing,
which, however, has many advantages. By using this solution, users can request to have almost unlimited computing
power, they do not require significant capital investment (computer equipment, servers) in order to achieve their
needs and can access their data from any location where they are connected to the Internet. With cloud computing
costs for users of information technology (IT) can be reduced and the development of many new services is possible.
The use of cloud. computing means that even the smallest businesses can reach out to larger markets and
governments can increase the attractiveness and effectiveness of their services while reducing expenses.

! The Business Software Alliance (BSA) Global Cloud Computing Scorecard ranks 24 countries based on seven policy categories
that measure the countries’ preparedness to support the growth of cloud computing. Together, these countries account for 80
percent of the global ICT market According to this study, rules introduced in Korea provide the best data protection and the worst
—in South Africa. Also, in this regard, there is no relevant data protection legislation in China, India, Indonesia and Singapore.

2 Research conducted by BSA shows that a model system to combat cyber crime can be found in such countries as Japan,
Germany, France and South Africa not included in the chart, which achieved 9.8 points. Poland in the statement is in an overall
sixth place. Also in this category, Brazil occupies the last place among the 24 countries surveyed-1.6 out of 10
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Kobis (2013) among the opportunities and benefits for companies in the Cloud Computing implementation
lists:

No need to invest in their own IT infrastructure - this advantage relates primarily to companies that only build
their infrastructure. For companies that already have their own IT infrastructure, moral aging of infrastructure is a
motivation to transfer resources in the cloud. Cloud computing provides always the latest available solutions.
Scalability and Performance solutions - is related to the daily operation of the company. Software manufacturers
argue that traditional infrastructure companies is used to a small extent - between 15 and 20 percent. In contrast,
cloud is a solution that maximizes the use of resources, increasing it up to 90 percent. In the case of clouds, the
customer decides what computing power he needs in a given period, paying only for the actual utilization.
Independence from the physical device and place of residence - in traditional solutions, where applications are
installed on workstations, work is closely connected with certain physical computer. In the case of cloud computing
there is a possibility of employing the so-called mobile workers.

Resistance to hazards (safety and reliability) - Cloud Computing uses redundant servers and backup all your data
to enable continuous availability and reliability. The system has the ability to automatically and immediately switch
back up your data as primary and start the service on the other, efficient servers.

Savings staff - having your own IT infrastructure combined with the employment of highly qualified specialists
managing and monitoring the work of individual departments. When you move to a cloud computing infrastructure,
the responsibility for ensuring access to services is on the supply side. This-enables a significant reduction in IT staff.

The adoption of cloud computing in all sectors of the economy may help to reduce the costs associated with
information and communication technologies and, in conjunction with the new digital practices within the business,
can improve the productivity, growth and employment (Kretschmer, 2012). The European Union has taken actions to
encourage all interested parties to participate in the implementation of these actions. This could mean additional,
direct expenditure of € 45 billion for the model of cloud computing in the EU in 2020, as well as the overall total
impact on GDP of EUR 957 billion and the creation of 3.8 million jobs by 2020 (International Data Corporation,
2012).

The solution of specific problems associated with cloud computing would mean faster and better harmonized
adoption of this technology by enterprises, as well as organizations and public authorities in Europe. This will lead to
contributing to the demand for accelerated productivity growth and increased competitiveness of the economy and,
on the supply side, the broader market in which Europe becomes a key partner in the international dimension. Thus,
the European ICT sector can benefit from the introduction of important new features. Under appropriate conditions,
the traditional strengths of Europe in the field of telecommunications equipment, networks and services can be a very
effective use of the cloud infrastructure. In addition, the large and small European application developers could
benefit from the growing demand (European Economic and Social Committee and the Committee of the Regions.
2012).

Kovachev, Cao, and Klamm (2011) point out in their research on cloud computing in mobile applications. In
order to better understand how to facilitate the building of mobile applications based on the cloud, they pursue work
in the field of mobile computing through the prism of principles of cloud computing, which can help to build a more
advanced mobile.applications.

Cloud computing market is growing rapidly in Poland. According to the International Data Corporation (IDC)
report "Poland's Cloud Services Market 2011-2015 Forecast and 2010 Competitive Analysis" in 2010, the value of
the cloud 'computing market in Poland, covering both private cloud and public accounted for nearly 7% of the total
IT outsourcing market is estimated at more than § 520 million. At the same time processing in the cloud computing
is the fastest growing part of the Information and Communications Technology (ICT) market. Projected average
annual growth rate for 2015 is at 33 %. It turned out, however, that these predictions were too optimistic. Although
the cloud is extensively promoted and the offer in this regards is growing fast, Polish companies are not as
enthusiastic towards the clouds as expected. Therefore, a lower growth rate of the cloud computing market has to be
accepted. In the current year among IT spending in Poland, the traditional model of purchasing will still dominate,
while spending on cloud model will account for only a fraction of expenditures (International Data Corporation
2011).

Poland has one of the most comprehensive systems of intellectual property protection. However, there are
minor deficiencies in the process of enforcement. The legal system in Poland has provisions governing the protection
of privacy, electronic signature, electronic commerce and cybercrime. Poland promotes innovation and
interoperability. The Achilles heel of the exchange of digital services in Poland is still poor access to broadband
network. A functioning, comprehensive strategy would ensure the improvement of the availability of high-speed
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Internet. The best situation in this area can be observed in urban areas, where thanks to a large extent to the
acquisition of EU funds, the rate is at a good level. The situation in most rural areas is far below the European
average. Cloud computing has significant economic potential. Enterprises benefiting from this form of services can
reduce overall costs of operating systems, and also derive substantial profits from innovation adoption of new
organizational processes that increase productivity. A survey conducted in 2011 on behalf of the European
Commission by IDC among companies that use cloud computing shows that the savings associated with this
amounted to an average of 10-20 % of the cost of IT. Among 36 % of the surveyed companies use of cloud
computing has generated savings of 20% or higher in IT spending (European Economic and Social Committee
and the Committee of the Regions, 2012)http:/pl.wikipedia.org/wiki/Chmura_obliczeniowa - cite_note-5.

Adoption of developed in the European Union strategy "Unleashing the Potential of Cloud Computing in
Europe" is designed to create in effect of 2.5 million new jobs in European countries and impact of € 160 billion to
EU GDP annual (about 1%) in 2020 (European Economic and Social Committee and the Committee of the Regions,
2012).

Internet and globalization

It is known that the Internet is a challenge for traditional theories of regulatory and governmental practices.
This is mainly due to blurring of concepts such as territory or sectors. Nevertheless, when we consider the future of
the Internet, we see even greater challenges ahead, with many questions about privacy, security and Internet
governance. It is also the moment to initiate a global discussion-on the better, more efficient and more commonly
used in business Internet. All these issues concerning the future of the Internet are crucial for Europe and the rest of
the world. The European Union has every right to be a key player involved in deciding the future of the Internet.

The Internet is the basis for the whole economy in a growing part of the world. ICT contributed to 40% of
overall productivity growth in the economy in 1994-2004. The network effect enables acceleration and global
diffusion of innovation. Subsequent changes in the €conomy, as well as in the lives of the citizens were remarkable.
The variety and multitude of applications and business models supported by the Internet also largely affects its nature
and structure (Internet traffic increases by 60% per year). You could say that the Internet infrastructure has become
mature and exhausted its innovation and growth potential. We are at the beginning of a new phase of the Internet,
which will drive innovation and growth. However, you have to think about what to do to unleash this potential,
which is even more necessary in_times of economic-downturn. To get out of the economic crisis, we need to
encourage stable and sustainable ‘growth of business in the goods and services that respond to the real needs of the
market with high value. Europe needs to make full use of the economic potential of a single market, which is still
locked in fragmented national markets. Internet-based services should be used primarily, because their nature has a
cross-border dimension (Reding, 2009).

The global nature of today's marketplace requires active participants in the internationalized business.
Historically, companies compete with each other on the plane up to two performance goals, such as price and quality.
However, competition in existing markets is not limited only to control of demand through price and quality but also
the flexibility and speed of response. Therefore, today's organizations must compete against all the competing goals.

Economic globalization and internationalization are key factors for integrating suppliers, partners and
customers within and outside the country, and the goal is to achieve integrated supply chains. This can help in the
implementation. of technology and information systems such as enterprise resource planning (ERP). Yusuf,
Gunasekaran and Abthorpe (2004) studied the cases of successful and unsuccessful implementations of technology
and information systems in order to achieve a coordinated and integrated supply chain. They found that the causes of
failures are often associated with poor management of the implementation process. The emergence of various
information technologies such as the Internet, electronic data interchange (EDI) and Web facilitate achievement of
an integrated supply chain, which allows for flexibility and rapid response to changing market requirements.

Business processes in the cloud allow to combine a number of different suppliers and increasing cooperation
between different departments of the same organization. Lack of adequate infrastructure in place is irrelevant
(including emerging economies in macro scale, at least for those regions that are sufficiently reliable and have fast
broadband infrastructure).
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Accounting in the cloud

Accounting for many centuries has been considered a discipline that did not give up fashions, and changes
were introduced very carefully and in an evolutionary way. Prudent approach to changes contributed to ensure the
stability of the accounting system and the ability to perform the basic function of which is to provide information to
help the settlement of the ongoing management of their activities. In recent years, the pace of development
accelerated accounting. Harmonization processes tend to be replaced by processes of standardization on a global
scale. The current changes in accounting represent a rapidly advancing standardization processes rather than
harmonization. Critics of the current processes of standardization propose a different solution, involving the
harmonious co-existence of many (few) sets of standards and allowing the market to decide when and what standards
should be used to prepare the financial statements. In the process of harmonization in the sense one can not talk
about the process of approaching a single, universally accepted set of standards (Dobija, 2009).

The milestones of technological progress were virtual solutions such as the development of the Internet. An
important element is to increase awareness among entrepreneurs’ advantages of .outsourcing, or<outsourcing of
certain services to external partners also in the field of accounting. Accounting will also be aimed in the direction of
the “in the cloud" data. Systems available on the network will enable it - the world is excited about a system
xero.com service that provides on-line accounting, and in Poland virtual mKsiegowa.pl. The factors reinforcing this
trend will be publicly available service on the Internet and the integration of accounting systems with those services.
One of the more advanced services system of this type is eDeklaracje. Submission of tax returns via the Internet will
not only be more and more popular, but also will become easier. Instead of manually filling out a PDF form,
accounting software will be equipped with the module sending it online.

An important issue is the integration in the area of payments. It is about not only downloading bank
statements, but also direct integration with online payment systems. There are no obstacles to record electronic
payments automatically. Associating payments taken from the on-line system with the sales document is usually
much easier than recording a bank statement taken from traditional banking:

The attention also should be paid to the aspect of telecommuting. On-line accounting no longer requires
regular coming to the office in order to perform their duties. One can easily reconcile the private sphere of work.
Organization of the accounting department, where for example every employee has the right to a one day work from
home, is not difficult, with a program running "in the cloud": In large cities, it could mean saving 1-2 hours a week
that you have to spend on commuting. Ease of integration of "in the cloud" systems lead to a cheaper solutions and
are now available to small businesses.

Results and discussion — analysis of cloud computing in polish SME businesses

To examine the extent of the interest of small and medium-sized enterprises in the region of Silesia a survey
among entrepreneurs mainly from. the area of Czestochowa has been conducted. The questionnaire was sent
electronically to over 1,000 entrepreneurs, but responses were provided by less than 10%. 134 responses were
received, which were given mainly by women (62%) aged 26-40 years (65%). 26% of respondents were in the age
range 41-60 years. Most of the responders had a degree in economics - 62%, and the remainder (32%) technical
education. Respondents most often pointed to the use of the Internet in business in the form of e-mail and having its
own website. Communication with the public administration via the Internet becomes increasingly common.
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Figure 1: The use of the Internet in business

Most of respondents indicated accounting books (62%) and the income and expenses tax book (30%) as a
kind of accounting records kept at the company. Among the surveyed companies, accounting is carried out by the
internal financial and accounting services for 42%, by a specialist certified accountant at 28%, and by an owner at
20%. Only 8% of respondents outsourced the maintenance of accounting records to an external accounting office.
Almost all respondents (96%) use computer programs for financial-accounting and payroll (80%) of their companies.
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Figure 2: Area of business supported by computer programs

Perhaps because of the difficult economic situation at the macro level and because of the uncertainty,
companies do not plan to change or purchase a new computer system in the next two years (62%). Only 16% of
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respondents expressed an interest in the subject. The remaining 22% of respondents were not decisive. In addition,
when it comes to planning implementation in the Cloud Computing model 43% of the respondents answered that
they do not plan any such actions, and only 3% of companies participating in the survey currently uses this form. The
majority (53%) had no opinion on the subject, which may be due to the small knowledge of the essence of the model,
its benefits and risks associated with it. Most companies interested in Cloud Computing model expects that it could
be used in the area of finance and accounting. It is significant that the question of what might constitute a barrier to
the implementation of Cloud Computing more than half of the entrepreneurs indicated a lack of knowledge of issues
related to this model. In the second place, they pointed concern for the safety of the stored data.
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connections, mental — a so-called ,, attachment to

Safety of stored data,

Lack of information concerning cloud computing
issues
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Figure 3: Barriers to the implementation of Cloud Computing

Among the benefits of using Cloud Computing primarily saving time, space and money associated with the
construction, organization and maintaining their own server, storage devices, power and air conditioning, as well as
the purchase of software licenses were indicated. 31% of respondents pointed at benefits of cloud computing in their
availability and tie with the comfort of mobility. Resources that are leased by client are available almost anywhere,
there is a possibility to perform the tasks by employees who are outside the company at the time.
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Figure 4: The benefits of using Cloud Computing

Interpretation of obtained results of the survey will be undoubtedly easier if one takes into account the
information about the size of investigated companies measured by the number of employees. Among the respondents
58% of these were small businesses employing up to 50 employees.

More than 250

0, 4% employees, 9%

Figure 4: The size of investigated companies measured by the number of employees

Results of the survey conducted by the Cloud Industry Forum (CIF ) in the UK in 2012 look completely
different. They show that even then, organizations in the UK were more satisfied with the services based on cloud
computing. Of the 250 organizations surveyed in the UK 61% claimed that they currently use the cloud (compared
with 34% in January 2011). The private and public sectors use the cloud in the same way. However, only 52% of
small firms employing less than 20 employees have adopted cloud services, compared with 68% in larger
organizations. It turned out that one in four companies, which do not benefit yet from the cloud is not going to use it
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within the next 12 months. 34% of organizations in the public sector and 30% of small and medium-sized companies
said they intend to take action in the cloud in the coming year. Studies have shown much greater enthusiasm among
large enterprises, though one would think that small businesses would benefit from the chance to save money by
using Internet solutions. Another study conducted by VMware showed that 59% of IT workers said they are hesitant
to purchase in the cloud. As reasons for their hesitation, respondents mentioned the issue of security in the cloud,
restrictions in previously signed agreements, as well as a lack of understanding of cloud technology.

The average company in Latin America uses cloud computing in 39% of all applications. The companies of
the Asia- Pacific 28% of applications process in the cloud, but in Europe and the U.S., the percentage of companies
using the cloud is even lower (12% and 19%) (“Asia Pacific and Latin America firms”, 2012).

Within a few years, online accounting — accounting in the cloud - will cover 50% of the total accounting
software market. Research of IDC firm confirms such conclusion. In the 2011, online accounting covered 11%, but
IDC believes that this percentage will increase to 50% in 2016 among enterprises employing up to 100 employees.
According to IDC, the rapid development of online accounting market forces accountants to include these changes in
their businesses. There are new apps for integration of accounting systems with Microsoft Outlook. They allow for
example the integration of the accounting system based on the cloud with Microsoft Outlook e-mail, so that products
and services can be invoiced directly in Outlook (“New app to integrate E-conomic with-Microsoft Outlook”, 2011).
What began as cloud-based applications, such as CRM and HR software now includes office automation, marketing
automation software and financial accounting. In addition, supply chain-management and solutions industry-
specific/vertical soon will have their applications.

Conclusions

Today's buyers expect software solutions that work with the modern workforce and mobile workers. Cloud
solutions meet this requirement. CFOs often decide to adopt financial and accounting applications in the cloud.
Financial and accounting software in the cloud may in future completely replace the use of software at the
headquarters.

The benefits of cloud computing are too large to ignore. First, facilitation of geographical expansion, the
applicability of mobile solutions and ease of integration are the basic benefits referred to. The possibility to
constantly update products, which are available in the cloud (which do not require a large commitment of IT), and
security of data recovery and low capital costs (such as-servers) are beneficial as well (“How I Learned To Stop
Worrying & Love Cloud Financial Software”; 2013).

In terms of policy instruments; the main problems and risks of cloud computing can be divided into three
basic categories. First of all; the legal framework that must cover the solution is the issue. The main problem is the
large number of rules, often contradictory and in different ways, dependent on the country, which protect the
interests of customers in terms of compliance and accountability; enforcement and pursuing claims. It is also
important that other model contracts (terms and conditions) associated with Cloud computing service (Service Level
Agreements; End User Agreements; privacy terms and conditions; clarity and transparency) and contracts with end-
users ensure transfer of interoperability (vendor lock-in).

Small business does not need expensive software to lead the general ledger and perform basic accounting
tasks. Simple accounting applications in the cloud are created to help small business owners to organize and manage
their IT operations. Since.this is an online accounting service, one can access business data anywhere on a mobile
phone or a desktop PCand his data is safe because there are backups. Anxiety and concerns rises in terms of possible
access of third parties to data of entrepreneurs (owners of servers and personnel operating them).

One of the uses of Cloud Computing in accounting for small and medium-sized enterprises are emerging
recently "in the clouds" accounting offices, which are modern accounting solutions available anywhere. These are
accounting offices, which do not need to be personally visited. It does not matter where physically clients and offices
operate, and on what basis companies run accounting.

Although the appropriate action to promote and encourage the further development of cloud computing are
already included in the program for Europe, in Poland use of services of accounting firms is still negligible. It is
necessary to remove loopholes in the legislation, to ensure, inter alia, full harmonization of data protection rules
across the EU, full transparency of contracts for the provision of cloud computing services, unified system of border
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protection of intellectual property rights, etc. It is appropriate to conduct comparative empirical research across the
EU 27 on the user experience of cloud computing, their behaviors and perceptions risk as also noted earlier.
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Abstract: Differential equations has played an important role to embody many biological events and situations Lately, in [1] and
[2], F. Bozkurt have examined the structure of the brain tumor,itd€™s growth and mathematical model, the relationship between
the immune system of the human body and the status of the tumors. A—. AkA+n and A—. OruA§[3] has taken into account fuzzy
initial values with predator-prey model. By using the concept generalized differentiability for this initial value problem they have
generated graph solutions. Moreover; A—. AkA+n, T. Khaniyev, A—. OruA§ and 1. B. TAYrkAYen studied the second-order
initial value problems in [4]. In this paper, we will use this method to solve the second order Fuzzy Boundary Value Problem.

Keywords : fuzzy number,fuzzy initial value, fuzzy initial value problem
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Abstract : In this paper, a study on increasing security of audio data encryption with a single
dimension discrete-time chaotic system was carried out. Mono audio data samples were
encrypted and its security analyses were executed. In order to-enhance security during
encryption, a different method was applied by also using a non-linear function. Analyses
results were achieved with common security analyses such as key space, key sensitivity, chaos
effect and histogram.

Key words: Audio Data, Chaos Based Encryption, Information Security, Security Analyses

Introduction

A safe communication is one of the most significant needs of our era. Many studies on hiding data types like
text, audio, image and so on have been carried outiin order to meet such need. Many studies on audio data encryption
have appeared in the literature so far (Gopalan, 2001; Chang, 2003; Chen, 2007; Fakhr, 2007; Troullinos, 1996).
Some of these included directly hiding audio files while others included methods of hiding the information by
embedding some other data in the audio files. The general objective of all these studies is to prevent the possession
of data by undesired people. Today, telephone conversations and conversations in any other place can easily be
monitored with the help of some certain technological devices. It has become a necessity to take many security
precautions to protect such information. Chaotic systems have become more popular in encryption as they can
successfully maintain infusion and diffusion, the-basic components of encryption, by providing complexity with
activities like noise and being sensitive to primary conditions.

There are numerous encryption and signal hiding studies in the literature used with the chaos technique. In
some of their studies about signal hiding (Pehlivan & Uyaroglu, 2007; Pehlivan & Wei, 2012; Pehlivan & Uyaroglu,
2012), Pehlivan and his colleagues employed masking technique that included adding information signals to chaotic
signals. Sakyhidasan and Santhosh (Sakyhidasan & Santhosh, 2011) carried out encryption with chaos by mixing
original data and data from chaotic system. Ogras and Turk (Ogras & Turk, 2012) achieved encryption by making
use of a non-linear function. To decrypt data which has been encrypted this way, one needs to know the non-linear
function and all the parameters in it. By combining chaotic system based and non-chaotic encryption algorithms,
Findik performed text encryption (Findik, 2004). Sohby and Shehata achieved chaos based encryption (Sobhy &
Shehata, 2001) by adding the data to be encrypted to the Lorenz system. Zhang and Min developed a non-
symmetrical numerical encryption algorithm (Zhang & Min, 2005) for audio communication and also made the
security analyses of their system .

In this study, chaos based encryption applications were done for the safe transmission of mono audio data.
Single dimension discrete chaotic systems are very effective for encryption. Key space, key sensitivity, chaos effect
and histogram analyses about the success of the encryption procedures were performed with MATLAB program.

The second materials and method part of the article includes information about single dimension discrete
chaotic systems, the chaos based encryption method, and security analyses. The last part covers the results and
evaluations.
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Materials and Method

The Discrete-Time Logistic Map Chaotic System Used in the Encryption Application

Single dimension Logistic Map chaotic system, which is very common in the literature, was used in this
study. Logistic Map is a very commonly used single dimension chaotic system. Figure 1 exhibits bifurcation diagram
that shows at which intervals Logistic Map enters chaos. r parameter was examined between 0-4 values. Bifurcation
diagram in Figure 1 shows that r value must be chosen 3.5699-4 so that the system can enter chaos. Otherwise, the
system will not enter chaos and keys necessary for encryption will not be produced-and thus chaotic encryption will
not be possible.

Xn+1=r1* Xn * (1-Xn) H

X value represents the system variable, and r represents the system parameter in Equation'2. n value is changeable
according to the data to be encrypted. Value of n depends on how many bits of data will be encrypted.

Figure 1: Logistic Map bifurcation diagram

Chaos Based Encryption Application And Security Analyses

A non-linear equation was used in order to increase security in encryption. One needs to know a and b
parameters and also know what kind of equation was used in order to decrypt data encrypted with the function in
Equation 5. “x” value in the function represents the keys produced with chaos generators and “m” value represents
the audio data to be encrypted in bits.

2x(1+xm+(1-m))+a
b

Sf(x,m) = 2)

In this study, a parameter is 0.9 and b parameter is 4.8. Choosing an appropriate value range for equation and
parameters is necessary for achieving a chaos based encryption. When certain limits are exceeded, the system will
get out of chaos and thus chaos based encryption will not be achieved.
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Figure 2 exhibits the general block diagram of encryption application for safe transmission of any audio data.
As can be seen on the block diagram, audio data and keys produced with chaotic systems are encrypted with the help
of a function. Data encrypted later in the block diagram can be decrypted with the inverse of the function. In order to
decrypt audio data encrypted in the application in this figure, one needs to know keys produced for each bit (46000
keys for 46000 bits of audio data) and the order of these keys, the chaotic system used, parameters in the chaotic
system and initial values, and also non-linear equation and all parameters employed in this equation. Otherwise, it
will not be possible to decrypt the encrypted data.
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Figure 2: Block Diagram of Encryption and Decryption Audio Data

Encryption Application On Mono Audio Data

Figure 3 shows 46000 bits mono audio datas to be encrypted.

0.25

02| B

Figure 3: Original Mono Audio'Data

Original mono audio data in Figure 3 was encrypted by using the Logistic Map chaotic system which is

very common in the literature. Encrypted audio datas are shown in Figure 4

Figure 4: Mono audio datas encrypted with the Logistic Map
Figure 5-shows decrypted audio datas obtained from the decryption process which was performed as
explained on the block diagram in Figure 2. There was no corruption in the audio datas, which proves that both

encryption and decryption processes were performed successfully.
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Figure 5: Decrypted mono audio data
Security Analyses of The Encryption Application

Encryption processes have been performed successfully. Yet, security analyses must be carried out in order to
assess the reliability of encryption processes. Encrypted data with disappointing results in security analyses will not
be preferred as they are so vulnerable to be decrypted. Key space analysis, and histogram analysis were performed in
order to compare the chaotic systems utilized in this study.

Key Space Analysis

Key space needs to be large enough to prevent strong attacks. As size and other variables increase in chaotic
systems, key space increases, too. When there is only one variable, key space can have 1014 different values. For
instance, in a three dimension chaotic system with just one variable, total key space will be 1056 as initial conditions
can be 1042 because of the size and 1014 because of the parameter. In such an application, key spaces will vary due
to size, depending on Logistic Map chaotic system. Key space for Logistic Map is 1028, according to r parameter
and x(0) initial value.

Histogram Analysis

Distributions of data values in a system comprise the histogram. Histogram analyses can be made by
examining data distributions in many different fields. In encryption practices, if the distributions of numbers that
represent encrypted data are close, this means encryption has been performed well.

Figure 6. shows the histogram diagram of mono audio datas encrypted with the Logistic Map.
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Figure 6: Histogram Diagram for mono audio datas encrypted with the Logistic Map.

Results and Discussion

In this paper, the discrete-time Logistic Map chaotic system were used to increase security of audio data and
its security analyses were executed. In order to decrypt the encrypted data in chaos based encryption applied here,
one needs to know which chaotic systems were used, keys produced and their order, all parameters and initial values
in chaotic systems, the non-linear equation used and all parameters belonging to this equation. Because of any
mistake during the decryption of the encrypted data, such as changing even just one key data (as seen in key
sensitivity analysis), encrypted data can not be decrypted and the original audio data can not be retained.

Since software necessary for the chaos based encryption method used here take up very small ram space,
excluding audio data, (1KB for mono), it will be more advantageous to use them in real environment applications.
Moreover, this study was encrypted in Matlab, codes can be converted to C/C++ and codes can be gathered and be
run in other environments without Matlab being installed, which are other advantages of this application.
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Abstract: Kayseri is located on a flat area, surrounded with hills and mountains. Erciyes
Mountain is the most popular attraction point of the city and milieu, according to its significant
geographic situation. It is ene of the well-known ski centers of the Anatolia. Nevertheless, Ali
Mount is an alternative on touristic attractions with its closed location to the city center, and its
geographic shape. Ali Mount is emerging as an alternative to particularly base on extreme
sports. It is‘one of the renowned summits for paragliding. In this point of view, Talas
Municipality prepared a master planning and touristic sub-structural development research
supported by Middle Anatolia Deelopment Agency, which was focusing on touristic and
economical development with highlighting the mount in national and international paragliding
activities and extreme sports.

According to outcomes of this planning and research activity, this study aims to criticize and
evaluate the essence of the Ali Mount as a property, with its geographic features and
environmental properties. The effects on the touristic development of the Kayseri city and its
local, national and international visibility are also examined. It is expecting to conduct similar
researches and cases, as a pioneer model study based on urban, social and economical analysis
and inspiring design research.

Key words: Kayseri, Ali Mount, Touristic Substructure Development, Master Planning

JEL:R11 Regional Economic Activity: Growth, Development, and Changes
JEL:R52 Land-use and Development
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(*) This study is based on “Touristic Sub-Structure Development on Talas Ali Mount Research” (TR72-11DFD-
01/04) of Argeus Architects and Talas Municipality, supported by ORAN (Middle Anatolia Development
Agency).

General Aim of The Project

A tourism facility is planned on Ali Mountain of Kayseri, with its rich history and convenient location. The
criteria to improve transportation to Ali Mountain for domestic and foreign tourists have all been assessed. Also,
preliminary work has been done for social facilities for the athletes and audience to fulfill their basic needs.

Although Ali Mountain is a place where the entire city of Kayseri can be seen from above, it is not being
used. A preliminary study for the touristic facilities and the required recreation and activities for Ali Mountain was
carried out. Additionally, alternatives to the current transportation opportunities were researched in order to
determine the most convenient solution to solve the current transportation problem to Ali Mountain. It was aimed to
draw attention to the suggested tourism and recreation facilities along with the values of the region for development.
As a result of solving the transportation issue with a funicular (a system.in which 2 vehicles connected with each
other and to the central system with cable and can climb steep ramps), it has become possible to watch aviation
sports in Ali Mountain, and to enjoy the scenery. It was also aimed to create a touristic focus that will be chosen by
the suggested uses that will bring out the natural beauty.

The Importance and Necessity Of This Project

Talas has always been an important crossroad due to its historical and geographical location. It maintains its
importance due to its proximity to Kayseri centrum (Picture 1). The city of Kayseri is visited by millions of domestic
and foreign tourists each year. However, the historical places as well as the underground city in Talas and Ali
Mountain do not receive enoughtecognition. It is important that the region is advertised and that it becomes and
attractive touristic region. Ali Mountain is within the limits of Talas, and nature sports such as trekking and mountain
biking, and aviation sports.such as paragliding is done. A project of Ali Mountain Tourism and Aviation Sports
Facility has been prepared to. increase the tourism potential of Kayseri, to create potential investment opportunities,
and to bring out the existing potential of the area such that the city can be watch over as if from a tower can be
brought out. Ali Mountain continues to host various world championships due to its convenient climate properties.
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Picture 1. Ali Mountain’s location within the city of Kayseri

Mountain Ali Social Center For Aviation Sports

Ali Mountain is one of the well-known_and" preferred centers of aviation sports such as paragliding and
parasailing due to the mountain location and topographical structure. There are parasailing and paragliding
competitions held locally and internationally. Apart from these competitions, aviation sports are some of the most
popular extreme sports. As a result of these competitions, an increasing interest in aviation sports in Kayseri and its
surroundings have been observed. The Talas Municipality made several arrangements such as an observation terrace
and a lifting ramp in order to havethe sports performed in a higher quality setting. On the other hand, the growing
interest in Ali Mountain with the help of these competitions have brought forth a concept for a social facility that is
focused on aviation sports. With this approach, a social facility in order to fulfill the basic needs of the athletes and
aficionados-such as watching, gathering, training, eating/drinking and obtaining sporting goods-was planned.

When the location of Ali Mountain with respect to the city, it is certain that this center will be focal point in
Kayseri. Therefore, the planned social facility will provide buildings for the aviation sports infrastructure, on the
other hand it also.aims to attract interest in aviation sports and to transform Ali Mountain into a touristic focal point
for both locals and outside visitors.

It is aimed that-the planned facility would serve as a social facility that is centered on aviation sports. The
structure «is made up of an aviation sports club, workshops, social-cultural exhibition rooms, tourism office,
administration and technical units. The structure is located for getting maximum support for aviation sports and to
create maximum aspects: Also, based on the concept of developing alternative transportation to Ali Mountain, the
location of the funicular transportation and the stations have influenced the choice of location. The designed structure
is placed between the recommended station and the lifting ramp. Taking the flight corridors for paragliding and
parasailing into account, the structure is placed towards the eastern slopes of the mountain where it is a blind spot of
the lifting area. Considering the aspect potential of Ali Mountain in terms of the city, placing the structure under the
road elevation was of importance. With a direction extending from the road elevation to the structure, an observation
terrace was obtained to enrich the aspect point

In order to make use of the rougher mountain slope, the structure was arranged as with a section of elevation
differences two meters apart. The structures were placed into the elevations between and were combined with a main
structure that is perpendicular to the mountain slope. The roofing elevates perpendicular from the entrance to the
slope, and with two meter elevations, a multi-purpose volume was intended. The roofing slope was directed
southward to increase the length of sunlight received. Depending on the changing altitude, an experimental structure
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that provides an arrangement for the aviation sport gears such as parasailing and paragliding, as well as stressing the
aspect relation it has with the city. The structure brings the different functions and its users together. The entrance
hall and the arm extending to the restaurant surrounds the structure. Tourism/information and sales office enriches
this arm with its functionality. Reaching the restaurant through the main entrance level was the priority. This way, it
was aimed to increase the interest in the structure at the center of the building. Also, the location of the restaurant and
its shape was designed to give the impression of floating in the air in order to provide a special effect to the city
view. The restaurant that will only be serving the contestants and the audience is also considered in terms of adding
touristic value to the city with its location and aspect alternatives.

The structure’s administration offices are placed with an elevation difference of two meters to the main
entrance. Easy access to the offices and their central location was prioritized, but care was taken to keep them as a
border unit in terms of the entire building. This way, the effect of the administration offices to the whole structure
was minimized. The gallery’s experimental effect was increased by creating a plane in the minus. two level that
extends towards the city center. This direction partially covers the multi-purpose rooms in level minus two and
provides them with more light. Also, it divides the structure in two parts based on the ratio of the structure.

Level minus four is designed as a plane that is directed towards the city view and has exhibitions related with
aviation sports. The entrance has the potential to relate with levels minus two, four and six visually and physically.
This level is planned as an open air exhibition and as an observation terrace. An extra unit was also considered which
is made up of storage, changing rooms, and a meeting room to increase-the productivity under the restaurant and
sales office. A second entrance is available which is only reached from level minus four. The-meeting room will be a
place for club members to meet up when desired, and it can also be a workshop that can be reached from the entrance
when needed.

A multi-purpose room for 80 people was designed between the levels minus six and four by taking advantage
of the elevation difference. Alongside an information area where technical information such as weather-route
information can be given, importance was given so that it'was also an open area where cultural events could take
place. Level minus six was designed as a high area to be used for various activities such as exhibitions. The aim was
to create spaces that present opportunities for social and cultural events, to contribute to the social environment of the
city and to increase the appearance.

Level minus eight is made of two separate parts. Workshops where seminars could be given were planned to
be under the part where the open air exhibition and observation terraces are located in level minus four. Below the
aviation club is the technical units.

The structure provides infrastructure for the development of aviation sports (parachuting, paragliding, model
planes, etc.), on the other hand it will bring out alternative tourism opportunities and increase the tourism variation in
Ali Mountain by stressing its properties.

Alternative Means Of Transport For Ali Mountain

Ali Mountain Social Center for Aviation Sports will contribute greatly to the sports tourism potential of
Kayseri, especially in Talas. When the current transportation options for Ali Mountain are considered, it is important
that the current system is reinforced and that new alternatives are created within the scope of this project. Currently
there is a dirt road that circles around the mountain and reaches the ramps. There is also an inactive pedestrian-
climbing land on the northern ridges. Due to the climate change in Kayseri, the operability of both roads change
based on the season. Two main targets were focused upon to provide safer and more comfortable options to reach the
Aviation Sports Center and the lift-off ramps. The priority is improving the current transportation lines and
increasing operability.

Within this scope, two new road connections for Tek Cakil Tepe and Yedi Cakil Tepe are suggested by
splitting the road that surrounds the mountain from Camili Tepe. This way, a more comfortable and shorter route to
Tek Cakil Tepe, where the social facility is, is created. A 700m road from Camili Tepe to Yedi Cakil Tepe and a
305m road to Tek Cakil Tepe is suggested.

In order to reinforce the transportation connections, adding bicycle lanes to the current (and suggested) roads
are considered. Also, the pedestrian-climbing lane on the northern ridge in planning to be reinforced to increase use.
Another suggestion is to renovate the infrastructure of the 7km road.
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Secondly, an alternative system that will reinforce the transportation from the climbing area to the center was
focused upon. Within this scope, mechanical systems and their possibilities were analyzed. In the studies conducted,
two systems that will use the mountain surface and installed with ropes were considered. The cable car system was
omitted due to the possibility of causing problems in paragliding and parasailing. The ropes and the poles that must
be at least 30 m in height cause an important issue in aviation sports.

The operational cost rises above the expected due to the geological structure of Ali Mountain. For this reason,
a mechanical system operating on the surface was focused upon. The idea was discussed by international experts and
users. The vertical section of the mountain was assessed and a transportation map was drawn. Accordingly, a
funicular system that will work between levels 1350m and 1740m, with an altitude difference of 390m and a length
of 891m was planned. On the other hand, great care was taken not to affect the endemic species of the area, so the
system was placed a bit higher to avoid contact with the ground. When the winter conditions are considered,
avoiding contact in cases of snow depth would help keeping the system operational. (Picture 2)

The mechanical system is planned to be built between Talas Ali Mountain Picnic Area and the Aviation
Sports Center which will be built on the northeastern ridge of Tek Cakil Tepe. Taking the transportation
opportunities and the topographical structure into account, it was considered to place the lower station in the vicinity
of the Picnic Area. The cabins that will work on the system will have a capacity of 40 people and a transparent
structure for seeing the landscape is planned. The necessary precautions for children, the elderly and the disabled
were taken into account during the design. Attention was also given to athletes that will want to carry their
equipment. (Table 1)
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Picture 2. Ali Mountain Funicular System Usage Decisions (Argeus Architecture)
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Table 1: Properties of Funicular System

Properties of Line Altitude Difference 390m ( between 1.350-
1.740m)
Length 891m
Approximate Line Daily Weekdays 1.750 p/d
Capacity Weekends 3.000 p/d
Weekly 15.000 p/w
Monthly 50.000 p/m
Annually 450.000 p/y

p:people, d:days, w:weeks, y:years

Alternatives To Develop The Touristic Infrastructure For Ali Mountain

Ali Mountain is one of the most well-known centers for parasailing and paragliding due to its location, wind
and topographical properties. Without a doubt, a Social Center for Aviation Sports that aims to develop aviation
sports will attract attention to the area. The center will become a meeting point for athletes and will bring interested
parties to Ali Mountain.

On the other hand, aviation sports, apart from tournaments, are someof the extreme sports that have attracted
the most attention lately. The structure of the mountain was analyzed in-this scope and two additional lift-off strips
were proposed. A strip on Yedi Cakil Tepe southward and one on Tek Cakil Tepe facing southwestward is planned.
The strip on Yedi Cakil Tepe is occasionally used for training purposes as it faces less wind and faces less structures.
It is suggested that this area is arranged and opened to active use. A second strip on the southwestern side of Tek
Cakil Tepe will attract athletes.

It is suggested that a unit within Ali Mountain Social Center for Aviation Sports is used to guide beginners
and professional athletes for the most productive use possible. This unit is planned to be used by athletes, visitors
and interested parties for training, individual or group lift-offs, preparing programs such as tournaments and
international contributions. Eor this reason, an accommodation unit that will collaborate with the center and will be
in the vicinity of the Social Center for Aviation Sports. A 90-bed accommodation unit in the eastern ridge of Tek
Cakil Tepe is planned. The visual relationship of the mountain and the city was considered and it was aimed that the
accommodation unit was not perceived as a part of the center. Harming the natural state of the mountain by
structuring is not the goal. Beyond the standards of a many-star hotel, a guest-focused accommodation was
suggested. Care was taken to include meeting rooms for athletes and the necessary training rooms within this
accommodation center: It was aimed to contribute to sports-centered tourism outside of competitions as well as
providing accommodation to athletes during the competitions. This way, use outside of competitions will be
encouraged. The aim is to_contribute to the visibility before and after the lift-off. The Social Center for Aviation
Sports, Accommodationunit and the Mechanical Transportation System are vital for the development of the touristic
infrastructure of the region. When the location of the mountain and its potential is considered, it is clear that it has
other opportunities available. With this goal, the endemic nature of the mountain was taken into account, and a
recreational center possibility was stressed for the city and its inhabitants. The opportunities will become more active
with the renovations, mechanical system and opening new roads, and it will make the mountain more reachable.

Ali Mountain has the potential to fulfill the needs of the ever increasing need for green space in urban areas.
For this reason, it is suggested that the area between the hills are used as a recreation area. Instead of a typical
landscape arrangement, a part of the area between the natural surroundings and endemic species will be open for use.
Taking the insolation trails into account, pedestrian and bike trails, jogging lanes can be opened for use along with
camping grounds (Picture 3).
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Picture 3. Ali Mountain Recreation and Usae SggestosAres Architecture)

Additionally, areas that can be used for concerts and etc. will trigger the usage of these places. With this in
mind, a 1.4 km running parkour, 2:8 bicycle parkour and a 9 km pedestrian lane will be made. Also, a shallow pond
that will be located in the hollow area between the hills is suggested to attract interest. With a shallow depth (within
2500m?), it will add different perspectives from spring to autumn, and can be converted into an ice skating rink in the
winter. A restaurant was placed to support area use. The 250 decares area will begin between Tek Cakil Tepe and
Yedi Cakil Tepe and continue towards the valley between Camili Tepe and Yedi Cakil Tepe. The City Park will end
with a horse ranch that will be between the two hills. This area is a relatively flat area where the insolation ratio is
high, and horseback riding is planned in this area. In order to encourage use, a restaurant is considered near the
ranch. Also, active afforestation of a 200 decare area between the hills are considered.

Aside from. is-recreational use, a different contribution to the touristic perception is desired by stressing the
natural beauty of the mountain. An interactive natural park museum where all of the flora and fauna living in the
mountain surface interacting with each other. All of the local visitors and tourists, especially primary school students,
will have a unique experience and support the area with their interest.

In order to contribute to the touristic infrastructure of the mountain, building a city hotel in the south of Tek
Cakil Tepe is suggested. Under the city and Erciyes view, a hotel that can be used for thematic purposed such s
symposium and congresses, and an accommodation within nature can be provided. The hotel will be in the vicinity
of Ali Mountain City Park, the natural park, restaurants and ruins, and can be actively used in events related to the
Social Center for Aviation Sports and aviation sports. On the other hand, it is thought that due to its surface-slope
relations, this region can be used for extreme sports, such as atv-safari, grass skiing, cross-country skiing, and
biathlon, and activities such as ballooning.

Accommodation (3 Floors (+B) / 90 Beds): An accommodation center that will work closely with the
headquarters and will be in the vicinity of Social Center for Aviation Sports is suggested. Considering the visual
relationship of the mountain and the city, it was aimed that the accommodation unit would not be perceived from the
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center. There is no intention of harming the mountain’s natural appeal with structuring. Beyond the standards of a
many-star hotel, a guest-focused accommodation was suggested. Care was taken to include meeting rooms for
athletes and the necessary training rooms within this accommodation center. It was aimed to contribute to sports-
centered tourism outside of competitions as well as providing accommodation to athletes during the competitions.
This way, use outside of competitions will be encouraged. The aim is to contribute to the visibility before and after
the lift-off.

Natural Park: Aside from is recreational use, a different contribution to the touristic perception is desired by
stressing the natural beauty of the mountain. An interactive museum where all of the flora and fauna living in the
mountain surface interacting with each other. All of the local visitors and tourists, especially primary school students,
will have a unique experience and support the area with their interest.

City Hotel (5 Floors (+B) / 180 Beds): A hotel under the view of the city and/Erciyes will provide
opportunities from thematic events such as symposiums and congresses; and it will also provide accommodation in a
natural setting which has become a focal point in tourism. The hotel will be able to be used for Ali Mountain City
Park, Natural Park, restaurants, and ruins along the Social Center for Aviation Sports.

Horse Ranch: In the area which is relatively flat and the insolation ratio is high, a horse-riding facility in
natural conditions is planned. To encourage usage, a restaurant is considered to be placed near the facility.

Pond: A shallow pond can add new perspectives to the usage from spring until autumn, and can be converted
into the skating rink for the winter. In order to encourage the usage, a restaurant.is placed near the pond.

Ruins: The archeological history of Camili Hill can be stressed and by excavations and researches, a part of it
can be opened to visitors.

City Park: Ali Mountain has the potential to fulfill the needs of the ever increasing need for green space in
urban areas. For this reason, it is suggested that the area between the hills are used as a recreation area. Instead of a
typical landscape arrangement, a part of the area between the natural surroundings and endemic species will be open
for use. Taking the insolation trails into account, pedestrian and bike trails, jogging lanes can be opened for use along
with camping grounds. Also, multipurpose areas for concerts etc. can be arranged, which will trigger regular use.

Results

Ali Mountain is a well-known and important center for aviation sports. IN order to increase its usage, an
Aviation Sports Social Center and building new roads and mechanical systems is important. However, it is also
apparent that when the mountain’s potential is considered, it will provide social and cultural benefits to its visitors.
The surface of the mountain‘was subjected the fewest construction possible, and it was aimed that a city park was
created without affecting.the endemic species,and to increase its visibility and usage by adding social aspects for
sports, fun and recreation. As an alternative, atv-safari, grass skiing, cross-country skiing, ice skating and biathlon as
extreme sports, camping and ballooning. The pedestrian climbing trails along the mountain slopes to its higher
levels, new means of transportation and social facilities aims to develop the tourism potential of Ali Mountain.

JEL:R11 Regional Economic Activity: Growth, Development, and Changes
JEL:R52 Land-use and' Development

(*) This study is based on “Touristic Sub-Structure Development on Talas Ali Mount Research” (TR72-11DFD-01/04) of
Argeus Architects and Talas Municipality, supported by ORAN (Middle Anatolia Development Agency).
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Oz: Vangdli Havzasi geleneksel tarihsel dokusu ile Osmanli, Selguklu ve Urartu
medeniyetleri gibi bircok medeniyetin izlerini tasimaktadir. Tarihsel mirasimizin
bir sonraki nesillere aktarilabilmesi adina tarihi yapilarda yapilacak-miidahaleler
onem arz etmektedir. Tarihi yapilarda, yapi malzemelerinin bir arada tutulmasi
icin kullanilan har¢ ve sivalarin 06zelliklerinin  bilinmesi» tarihi yapilarin
korunmasina yonelik yapilacak mudahalelerin ilk adimini olusturmaktadir. Bu
¢alismada havzada yer alan Van ve Bitlis illerinde 'yer alan tarihi yapilarda
kullanilan harg ve sivalarin 6zellikleri ortaya konulmaya g¢alisiimistir.

Anahtar Kelimeler: Vangoli, tarihi yapi, harg, siva
Properties of the Mortars and Plasters of the Historical Structures in Lake Van Basin

Abstract:-Lake Van Basin with its traditional historical fabric bears the traces of
many civilizations such as The Ottoman, The Seljukian and The Urartian. In order
to convey our historical heritage to the posterity, the involvements to be applied
historical structures, to know the properties of mortars and plasters used for
holding construction materials together forms the first step of the involvements
to protect the historical structures. In this study the properties of mortars and
plasters used in historical structures in Van and Bitlis provinces in Lake Van Basin
are presented.

Keywords: Lake Van Basin, historical structures, plasters, mortars
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Giris

Van Goll havzasi tarih boyunca bircok medeniyete besiklik yapmistir. Van G6li havzasinin bilinen bes
bin yillik tarihinde blylk devletlerden olan Urartu, Ahlatsahlar, Karakoyunlular, Akkoyunlular, Safeviler
ve Mervaniler bélgede kurulmustur. Ayrica diinyanin en biyilik soda golii olan Van Go6li’'ni icermesi,
yuksek daglari ve dogal glizellikleri ile hep ilgi cekmistir (Sekil 1).

AGRI

Sekil 1. Vangoli Havzasi

Bircok medeniyete besiklik eden bdlgede her tirlii medeniyete ait ¢ok sayida tarihi eser
bulunmaktadir. Tarihi eserlerin asirlar boyunca ayakta durmasi bu yapilarin yapiminda kullanilan
malzeme ozellikleri «ile dogrudan ilgilidir. Ozellikle bu yapilarda, yapi malzemelerini bir arada tutan
birlesim araglariyani sivalar ve harglar dnemli bir yer tutmaktadir.

Geleneksel yapi malzemesi olarak kullanilan harg ve tuglalar oldukca erken tarihlerden beri yapiyi
meydana getiren esas malzemelerdir. Bilinen en erken érneklere M.0. 3500° lerde Anadolu’ nun yakin
cevresinde Misir ve Mezopotamya’ da rastlanmaktadir. Eski eserlerde kullanilan harg ve sivalar, bina
yapim sirasindaki ve sonrasindaki islevleriyle, ginimiz yapilarinda oldugu gibi tarihi yapilarda da en
onemli elemanlardir (Kilingarslan, 2007). Tarihsel kanitlar harglarin bircok alanda kullanildigini
gostermektedir. Dis ve ici sivalarda, kaldirnm ve mozaikler icin destekleyici malzeme, sarniglar, kuyular, su
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kemerleri, kanallar icin astar malzemesi ve yigma yapilarda yaygin olarak kullaniimistir (Moropoulou,
2000).

Harglar ve sivalar bir yapida yapim sirasinda ya da sonrasinda Ustlenmis olduklari islev dolaysiyla,
yeni yapilarda oldugu gibi, kiltirel mirasimiz olan tarihi eselerin (zerinde bilimsel arastirmalar
yapilmadan, bilingsizce ve sadece bilinen giincel yontemlere dayali olarak yapilan koruma-onarim
calismalari telafisi mimkiin olmayan hasarlara yol acabilmektedir. Bu tir uygulamalarin 6niine
gecebilmek ve dogru malzemeleri secebilmek i¢in detayh bilimsel veriler elde edilmeli, koruma ve onarim
calismalari genel restorasyon ilkeleri dogrultusunda yapilmalidir. Koruma ve onarim calismalarinda
amaglanmasi gereken asil hedef eser malzemelerinin nitelikleri ile birlikte eserin yapim tekniklerinin de
olabildigince korunmasi olmaldir. Bu da o6ncellikle eserin dretiminde kullanilan ‘malzeme ile
karakterizasyonu ve gerekli analizler sonucunda yapilacak olan dogru teshis.sonucunda projelendirilecek
koruma ve onarim yontemleri ile mimkindir (Guleg, 2013, Altas,2012).

Venedik Tuzlgilnde, tarihi yapilarin onarimi ile ilgili olarak belirlenen temel bazilari.sunlardir: Onarim
uzmanlik gerektiren bir istir ve amaci anitin estetik ve tarihi degerini ortaya ¢ikarmak ve korumaktir.
Onarimda, 6zglin malzeme kullanilmalh, givenilir belgelere saygi duyulmal ve bu belgelere bagl
kalinmahdir. Koruma, onarim ve giglendirme islemlerinde, geleneksel tekniklerin yetersiz kaldigi
durumlarda bilimsel deneylerle saptanmis ¢agdas’ yontemlerden. yararlanilabilir. Eksik kisimlar
tamamlanirken yenilenen kisim bitilnle bagdasmali ancak ‘onarim yapilan bélge, sanatsal ve tarihi
tanikhgi yaniltmamak amaci ile 6ziinden ayirt edilebilir nitelikte olmalidir (Akdz, 2009).

Tugla kingi ve kire¢ kullanilarak hazirlanan horasan harcr ve sivalarin tarihi yapilarin insasinda
kullanilan en 6nemli baglayici malzemelerdendir. Tarihi yapilarda yapilacak her tirli midahaleden 6nce
baglayici malzemelerin 6zelliklerinin bilinmesi ve bu 6zellikte harg ve siva Uretilerek koruma ¢alismalari
bir anlam kazanacaktir ( Boke, 2004).

Ulkemizde Selguklular ve Osmanli-dénemlerinde insaa edilen ve degisik dénemlerde restorasyonlari
yapilarak halen kullanilmakta olan bir¢ok tarihi yapi bulunmaktadir. Bu yapilarin tarihsel degerlerini
koruyabilmeleri igin restorasyonlarinin aslina uygun elaman ve malzemelerle yapiimasi gerekmektedir.
Bu sebeple restorasyon calismalarinda orjinal yapiya uyan malzemeler kullanilmali ancak malzemelerin
performansi da.yeterli olmalidir (Kanit, 2004)

Horasan 'harci, tas bloklari birbirine baglayabilmek igin, eski Turk mimarisinde, 6zellikle Osmanh
donemidmimarisinde olduk¢a yaygin bir sekilde kullaniimistir. Eski mimari dénemin tasi-yici sistemleri
olan kemerler ve kubbelerin basarili bir sekilde yapilabilmesi, Horasan harci sayesinde olmustur.

Horasan harcinin tam olarak muhtevasi bilinmemekle birlikte igerisinde, kil, kireg, tas tozu, tas
kirintilari, mermer tozu, su, keci kili ve hatta yumurta aki bulundugu tarihi kayitlardan anlasilmaktadir.
Bununla birlikte harcin iceriginin yoresel uygulamalarda degisiklik gosterebildigi bilinmektedir (Kanit,
2004).

Bu calismada Vang6li havzasinda yer alan tarihi yapilarin bazilarina ait analizler sonucu elde edilen
O0zgin har¢ ve sivalarin karakterizasyonu ortaya konulmaya calisiimistir. Bu yapilara ait baglayici
malzemelerin kimyasal, fiziksel ve mekanik ozellikleri tespit edilerek literatiire kazandiriimasi
amaclanmistir.
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incelen Yapilar ve Deneysel Calismalar

Bu calismada incelenen binalar Basbakanlik Vakiflar Genel Mdudurliga, Bitlis Vakiflar Bolge
Mdidarlagine bagl bulunan ve Vangoli havzasinda yer alan Bitlis ve Van illerinde yer alan tarihi
eserlerdir. Bunlar sirasi ile Van Ulu Camii, Van Kizil Camii, Van Abbasaga Camii, ve Bitlis ilinde yer alan ve
Blyiik iskender tarafindan insa ettirilen Bitlis Kalesi’'nde kazi calismalarinda ortaya ¢ikarilan hamam
yapisidir. Bu yapilar ile ilgili harg ve siva ozellikleri Basbakanhk Vakiflar Genel Midurligi, Bitlis Vakiflar
Bolge Mudirliigince yaptirilan bilimsel analizler kullanilarak elde edilen raporlardan alinmistir.

Harg ve siva ozellikleri belirlenirken oncellikle 6rnekler alinmis ve gorsel analiz gergeklestirilmistir.
Malzemenin rengi, dokusu, dayanimi, agrega boyut ve dagihmi gibi dis gérinimi (ciplak gozle veya

binokiler mikroskop kullanilarak) tarif edilmektedir (Tablo1).

Tablo1. Harg ve siva numunelerin gorsel 6zellikleri

Ornek Ornek
No | Ornegin Alindigi Yapi | Tipi Ozellikler Dayanim
Koyu gri renkte, orta sert dokuda, goriiniir | Sert ve saglam elle
1 Ulu Camii Harg | ince agregali, kismen gdzenekli yogun kire¢ | koparilabilir ancak
lumplari ve tifik agrega icermekte dagiimaz
iki tabakadan olusmakta; altta olan kalin .
. . Sert ve saglam elle
. tabaka, acik gri renkli, orta sert dokuda, o
2a Ulu Camii Siva .». . . L koparilabilir ancak
gorindr ince agregali, gbzeneksiz, kireg-siva .
dagiimaz
tabakasi;
2a numunesinin Ust tabakasinda yer alan gri | Sert ve saglam elle
2b Ulu Camii Siva | renkli sert dokulu, gézeneksiz, gériiniir ince | koparilabilir ancak
agregali, diizeltme kireg siva tabakasi dagiimaz
Sert ve saglam elle
y Krem renkte, sert dokulu, gézeneksiz, g
3 Kizil:Camii Siva e koparilabilir ancak
gorinlr ince agregali .
dagiimaz
Gri renkte, orta sert dokuda, goriinir ince .
.. - . Sert ve saglam elle
. agregall, kismen gdzenekli, yogun kireg o
4 Kizil Camii Harg . e . koparilabilir ancak
kumplariiceren yer yer tiifik agrega ile ¢akil daz
agilimaz
parcaciklari goériinmekte, &
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Abbasaga Camii

Krem/ebru renkte, yumusak dokulu,

Siva | gobzeneksiz, gbrinir ince agregali, ince siva

tabakasi

Dagilganhg az, elle
kolayca
pargalanabilir.

Gri renkte,yumusak dokuda, gériinir ince

Sert ve saglam elle

parcaciklariiceren derz harci

Abbasaga Camii Harg agregali, kismen gozenekli,yer yer kireg koparilabilir ancak
kumplari iceren goriiniir ince agregali dagiimaz
Acik gri/ekru renkte, sert dokulu gozeneksiz
- . o . Cok sert zorlukla
Bitlis Kalesi Hamam Harg gorundr ince agregali fakat yer yer iri tas

elle koparilabilir.

Alinan ornekler Uzerinde ayrica kimyasal analizler gergeklestirilmistir. Bu analizler ile malzeme
icindeki kireg, organik madde ve nem miktarlari tespit edilebilmektedir. Malzeme igindeki kire¢ oraninin
tespiti icin; kizdirma kaybi (kalsinasyon) ile asit testi analizleri yapilmistir (Tablo 2). Bu analizden amag
malzemede sirekli artan sicakliga bagli olarak meydana gelen agirlik degisiminden yararlanarak nem,
molekil suyu (bagil su) ve organik madde miktarinin belirlenmesi ile CO, kaybindan CaCOs; miktarinin
hesaplanmasidir (Gileg, 2013).

Tablo 2. Orneklerin kizdirma kaybi, asit kaybi ve elek analiz sonuglari

Asitte s o
Srnek Kayip ElekAnalizleri (%) Kizdirma Kayiplan Spot Testler
No

% 1180u 600u 250u 125u <125u %Nem | %Org | %CaCO; |(SO.)7°| CI

1 73,66 17,11 15,21 30,80 17,11 19,77 12,09 15,85 45,74 + +++
2a 68,24 13,17 13,41 34,15 30,73 8,54 2,04 3,48 58,63 + +
2b 63,44 0,00 37,15 31,81 27,23 3,82 11,67 3,57 33,68 ++ +
3 60,12 0,00 30,62 39,74 24,10 5,54 15,97 3,47 17,36 +++ ++
4 45,70 38,42 18,40 24,94 11,12 7,08 1,09 4,02 52,11 - ++
5 73,77 0,00 15,29 34,39 38,85 11,46 25,59 6,66 18,90 +++ +
6 73,50 7,65 25,29 40,59 20,59 5,88 20,92 5,98 17,96 +++ +
7 52,33 11,98 2,99 7,19 19,76 58,08 2,58 16,83 27,80 - +

-:Yok; +: Az var; ++: Var; +++: Fazla var
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GuUnimuzde insaat islerinde yapilacak olan sivalar ile ilgili karisim oranlari siva isleri ve uygulamalari
teknik sartnamelerinde verilmektedir (Tablo 3).

Tablo 3. Kum Graniilometrik Ozellikleri

Agirlikca Elekten Gegen (%)

Siniflar .
Yiizey Arttirici

ince Siva Kaba Siva
Siva

Elek Agikhg (mm) | ince Kum (0/2) | Orta Kum (0/4) | Kaba Kum (0/8)

1 90 - 100 40 -85 35-75
0,500 (1) (1) 25-55
0,250 (1) (1) 10-30
0,125 10-25 10-25 2-10

(1) Siniflandirilmamistir.

Analizler sonucunda incelenen tarihi yapilarda kullanilan harg ve sivalarin gliniimiiz teknik sartnamesi ile
uyumlu oldugu gézlemlenmektedir.

Calisma kapsaminda.sekiz adet yapidan alinan drnekler incelenmistir. Bu orneklerin genel 6zelliklerinin
benzer oldugu, kullanilan agregalarin birbirlerine benzedigi ancak kullaniimis olan agregalarin 6zellikle de
tas tozlarinin boyut dagiliminda farkliliklar gorilmektedir. Bazi 6érneklerde az miktarda da olsa tufik
agrega ciruf parcaciklari kullanildigi deneysel sonuglardan gériilmektedir. Ornekler iizerinde yapilan
analiz sonuglarina bakilarak agrega olarak kullanilan ince dere kumu %25-%50 arasindadir. Deneysel
¢alismada Uretilen harglarda maksimum dane boyutu 1,18mm olan standart kum kullaniimistir.
Yapilardan alinan ornekler Gzerinde yapilan kizdirma kaybi analizi ile ha¢ ve sivalarda sirekli ortam
sicakhgina bagh olarak meydana gelen agirlik degisiminden yararlanilarak nem, CO, kaybindan ve CaCOs
miktari saptanmistir. Kalsinasyon analiz sonuglarina gore har¢ malzemesi olarak kullanilan érneklerdeki
CaCO; oranlart %17,96-%52,11 arasinda degismektedir. Siva malzemesi olarak kullanilan érneklerin ise
%17,96-%58,63 arasinda oldugu tespit edilmistir. Orneklerin asit kaybi ile ilgili islemlerde elde edilen
asitle reaksiyona giren kisimlarin oranlarinda %52,33-%73,77 arasinda degerler almaktadir. Yapilmis olan
spot testlere gore 3,5 ve 6 nolu érneklerde (SO4)™ ‘iin fazla miktarda bulundugu; 4 ve 7 nolu érneklerde
(SO4)'2 2 ‘Un bulunmadigs; Cl ‘Gn 1 nolu 6rnekte fazla miktarda oldugu 2a, 2b, 5,6 ve 7 nolu érneklerde
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ise az miktarda oldugu tespit edilmistir. Ornekler Gzerinde bulunan (SO4)? tuzunun fazla olmasi algi
baglayicilardan meydana gelmesinden kaynaklandigi anlasiimaktadir.

Yapilardan alinan 6rneklerde elde edilen deneysel sonuglara gére bu yapilarda tespit edilen ve
onarim-koruma islemleri yapilirken kullanilmasi tavsiye edilen baglayici ve agrega oranlari asagida
verilmistir (Tablo 4).

Tablo 4. Tespit Edilen/Tavsiye Edilen Karisim Degerleri

Tespit Edilen/Onarimda Kullanilmasi
Ornek No Ornegin Alindigi Yapi Tavsiye Edilen Karigim Degerleri

%33-35 Sonmils ve bekletilmis kireg
%40-40 Tas tozu

1 Ulu Camii %23-25 Yikanmis ince dere kumu
Az miktarda tiifik agrega/curuf
parcaciklari tespit edilmistir.

%33-35 Sonmis ve bekletilmis kireg
2a Ulu Camii %33-35 Tas.tozu
%28-30 Yikanmis ince dere kumu

%32-33 Sonmis ve bekletilmis kireg
2b Ulu Camii %28-30 Tas tozu
%35-37 Yikanmis ince dere kumu

%28-30 Sonmiis ve bekletilmis kireg
3 Kizil Camii %28-30 Tas tozu
%38-40 Yikanmis ince dere kumu

%33-35 Sonmiis ve bekletilmis kireg
%13-15 Tas tozu

%48-50 Yikanmis ince dere kumu

Az miktarda tufik agrega/cliruf
parcaciklari ve cakil parcaciklari tespit

4 Kizil Camii

edilmistir.

%33-35 Sonmis ve bekletilmis kireg
%40-40 Tas tozu

5 Abbasaga Camii %23-25 Yikanmis ince dere kumu
Az miktarda tufik agrega/cliruf
parcaciklari tespit edilmistir.

6 Abbasaga Camii %33-35 Sénmiis ve bekletilmis kireg¢
%33-35 Tas tozu

66



%28-30Yikanmis ince dere kumu

%32-33 Sonmis ve bekletilmis kireg
%28-30Tas tozu

7 Bitlis Kalesi Hamam %35-37 Yikanmis ince dere kumu
Az miktarda tufik agrega/cliruf
parcaciklari tespit edilmistir.

Sonuglar

Yapilan galisma ile tarihi dokusu ile Glkemizin dnemli havzalarindan biri olan Vangoli Havzasinda yer alan
tarihi eserlerde kullanilan harglar ve sivalarin 6zellikleri ortaya konulmaya ¢alisiimistir..Havzada yer alan
bazi tarihsel yapilarda kullanilan harg ve sivalarin baglayici, agrega ve katkilarinin niteliklerinin ve oranlari
tespit edilmistir. Yapilmis olan analizlerden elde edilen bilgiler 1siginda yapilacak olan onarim-koruma
islemlerinde kullanilacak olan harg ve sivalar igin 6neriler_yapilmistir. Genel olarak %30-35 oraninda
sondiriilmis ve bekletilmis kire¢ baglayici malzeme olarak kullanilmistir. Ince agrega olarak tas tozu
kullanilmistir. Katki malzemesi olarak da tifik ve agrega ve clruf pargaciklari kullaniimistir. Sonug olarak
havzada yer alan bazi tarihi yapilara ait alinan ornekler Uzerinde yapilan analizlerle, bu yapilarda
kullanilan harg ve sivalarin baglayicisi, dolgusu ve katkisi tespit edilmistir. Elde edilen bu sonuglara gore
harg, siva ve derz karisimlari igin oneriler getirilmistir.

Tarihsel ve kiltirel mirasimizin korunmasi anlaminda tarihi yapilarimiz 6nem arz etmektedir. Tarihi
yapilara yapilacak onarim ve koruma islemlerinde, bu'yapilari asirlar boyu ayakta tutan harglar ve sivalar
ile ilgili islemler yapilirken 6zelliklerinin bilinmesiyapilacak miidahalelere anlam katacaktir.

Katki Belirtme

Bagbakanlik Vakiflar Genel Mudurlugi, Bitlis Vakiflar Bolge Mudirligunin katkilar ile yazilmistir.
Katkilarindan/dolayi yazarlar kuruma tesekkiir eder.
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Economic Analysis and Suggestions For Roof Damages in Region Subjected to
Heavy Snowfalls

Ercan ISIK, Abdurrezzak BAKIS, Alev AKILLI, Fatih HATTATOGLU, Gokhan OZTURK, Emrullah
VELIOGLU

Abstract: Our country often suffered from natural disasters due to its
topographic structure, geological and climate characteristics. Addition to loss of
life, natural disasters also caused to significant economic losses for Turkey.
Bitlis frequently suffered from natural disasters due to its negative topographic
structure, geological and climate characteristics. Bitlis is the province centre that
is getting the maximum snowfall in Turkey. The absence of heavy snowfall in
winter months increases the risk of natural disasters. In this situation, Bitlis is
worthy to be evaluated by natural disaster. It was not possible to predict natural
disaster yet. Knowing disaster risks are very important in terms of minimizing the
possible economic and life losses and taking necessary precautions for before,
during and after the disasters. Recently modern disaster management was
emphasized disaster preparedness but also importance’ of disaster prevention.
Because, the losses from natural disasters that may occur in urban centres has
been a size that able to roll even. Heavy snowfall.is-one of these natural disasters.
Bitlis is the province Centre getting the /maximum snowfall in Turkey.
According to heavy snowfalls there can be ‘avalanches, snow accumulation on
roofs, icicle stalactites of ice formation. These have been adversely affected the
life of the people and arise serious transportation problems. Also the roof
collapses and damage occur due to heavy snowfalls. Generally, the roof covers
the building as an umbrella although it completes the building/structure concept
and is also a main structural system from.an architectural point of view.
Particularly, the roof shape and the dimensions are of importance during the
design stage of the building. It gives attractive figure to the building in terms of
beauty. When dimensioning, cross-section of roof load bearing elements should
be designed in.such a way that building code regulations have to be met; and
these should.be indicated on the roof project. Building controllers or associations
should inspect the building according to the building code of practice as well as
the system of roof structure. In this study, widespread roof damages due to the
heavy snowfalls and the recommendations to prevent from such damages are
given for the buildings in Bitlis. It is outlined that the code of practice has not
been taken into account for the construction of timber roof system; the connection
between the timber elements have not been tightly fitted into each other; cross-
section of timber elements have not been used according to the standards; and
care has not been given for the timber roof structure. Roof snow load depends on
factors such as roof exposure to wind and sun, roof geometry, thermal losses
from the building and roof materials. However, the roof snow load in practice is
determined according to ground snow load in the building area. A new ground
snow load map should be created for the whole of Turkey. The shape of the roof
but also to include other properties of the roof will be taken into account for roof
design. Correct calculation of the snow load is important, especially for roof
design. Also knowing the real snow load value has been minimized the roof
collapses or damage occurred due to heavy snowfalls.



Keywords: Bitlis, snowfalls, TS498, roof damage, Economic Analysis

Giris

Binay1 iistten gelen kar, yagmur, riizgar, sicak soguk gibi dis tesirlere karsi korumak, estetik bir giizellik ve
biitiinliik kazandirmak amaci ile insa edilen yapi elemanlarina ¢ati denilmektedir. Catilar sadece ahsap, celik,
betonarme malzemelerden veya bu malzemelerin birlikte kullanilmasi ile insa edilebilirler. Catinin sekline yorenin
iklim kosullart etkimektedir. Binanin gekli, cinsi oturacagi mesnet durumu ¢atinin sekil ve cinsinin tespit edilmesinde
dikkat edilecek hususlardir. Catiy1 dis tesirlere kargi korumak igin ortii kismi ile kar ve riizgar yiikiinil tasiyan tasiyici
kisimdir. Cat1 iizerine diisen kar ve yagmur sularmi en kolay ve en iyi bir sekilde uzaklastirmalidir. Catinin iizerine
gelen yagmur ve kar sularini nakletmeye yarayan dere oluk ve diisey borular ¢atinin tamamlayici kisimlaridir (Giirer,
2001). Cat1 her ne kadar genelde binanin iistiinii 6rten bir yap1 elemani ise de, yapi/bina kavramimin timleyicisi
ayrica mimari biitiinliigiin saglanmasinda ana elemanlardan biridir. (Firat,2007)

Bitlis’te asir1 kar yagislarindan dolay1 ¢1g, kar savruntusu, 6zellikle diiz ve toprak catilarda kar birikimi ve
sacaklarda sarkit buz olusumu yiiziinden yerlesim birimlerinde, hem sehir merkezinde, hem de kirsal kesimde yasayan
insanlarin hayatlart olumsuz yonde etkilemektedir. Bunun sonucu olarak ciddi ulasim sorunlart ortaya ¢ikmakta,
olimli trafik kazalarina sebebiyet vermekte, catilar hasar gérmekte ve enerji hatlart tahrip olmaktadir. Kar yagist
genel olarak Kasim ayinin ilk haftasinda baslamakta ve ilkbahar mevsimi ortalarina kadar devam etmektedir. Nisan
aymin son haftasinda ise yagis yerini biriken karlarin erime/siirecine birakmaktadir. Sene igerisinde yagis doneminin
bu denli uzun olmasi Bitlis’te risk siiresini arttirmaktadir (Isik v.d., 2012).

Bu ¢aligmada asir1 kar yagisina maruz kalan Bitlis ilindeki kar yiiklerinden dolay1 ¢oken catilarda meydana
gelen hasarlar irdelenmis ve ¢6ziim oOnerileri sunulmustur. Calismada ayrica kar yagisindan ¢oken bir ¢atinin
ekonomik kayiplari ortaya konulmaya c¢aligilmistir. Bu ¢aligma ile asirt kar yagisina maruz kalan bolgelerde insa
edilecek catilarda olusabilecek hasarlarin ekonomik kayiplarinin en aza indirgenmesi yonelik onerilerin sunulmasi
amaglanmaktadir.

Metodoloji

Yap: elemanlarinin savunmasizligl arttikca, yap1 elemanina etkiyen yiiklerin olusturacagi hasar miktari
artmaktadir. Yap1 elemanlarina etkiyen yiiklerin bilyiikliigii ve yapilarin yeterli diizeyde giivenliginin saglanmamis
ve yonetmeliklerde belirtilen sartlara.uygun yapilmamis olmasi olusabilecek zarar1 dogrudan etkileyecektir.

Cat1 tasarimi yapilirken dikkat edilecek yiikler ¢atinin 6z agirligi, kar yiiki, buz yiki, rizgar yiiki, 1s1
degisim yiikleri, kren yiikii, deprem yiikii ve ilave yiikler olarak tanimlanabilir. Catilara etkiyen 6z agirlik yiikleri;
cat1 Ortiisti agirligl, asik, riizgar baglantilart ve makas 6z agirligidir. Baz1 6zel durumlarda; tesisat ve aydinlatma
elemanlari, asma tavan-yiikleri, kren, ving vb. diger etkenler de 6z agirlik yiikii olarak dikkate alinir. Bu ¢alisma ile
catinin 6z agirhigl haricindeki ilave yiikler kapsaminda degerlendirebilecegimiz kar yiikiinii dikkate alarak ¢oken bir
cat1 lizerinden meydana gelen ekonomik kayiplar tespit edilerek, catilar i¢in ¢6ziim Onerileri sunulmaktadir. Bitlis
sehir merkezinde kar yagisinin ¢ok yogun olmasindan dolay1 yapilar {izerinde yaklasik olarak 0.80-1.50 m arasinda
degiskenlik gdsteren kar birikintileri olmaktadir. Bunun sonucu olarak ¢atilar ¢ékmekte veya hasar gérmektedirler.
Bu baglamda asir1 kar yagisina maruz kalan bolgelerde cati tasarimi yapilirken oncellikle kar yiiklerinin gercekei
olarak belirlenmesi ve karin cati lizerinde birikimini etkileyecek faktorler de dikkate alinmalidir. Cati {izerinde
biriken karlar ¢ati ortiisii ve ¢at1 karkas elemanlarina zarar vererek zaman zaman ekonomik kayiplara sebebiyet
vermektedir.
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Catilarda kar birikmesi, ¢atinin sekli, egimi, yonii, ¢at1 kaplama malzemesinin piriizliiliigii, yapiya ve giines
1sinimina bagl 1s1l gegisler gibi her ¢ati i¢in farkliliklar gosterebilecek ¢ok sayida faktore baglidir. Bu faktorlerden
dolay1 ¢ati kar yiikiiniiniin belirlenmesi zorlagmaktadir. Cati kar yiikii, karin ¢at1 {izerinde birikimini etkileyen
faktorlere bagli olarak elde edilen boyutsuz doniistiirme katsayilari ile zemin kar yiikiiniin ¢arpilmasi sonucu elde
edilen tasarim yiikiidiir. Cat1 kar yiikiiniin hesabinda temel bilesen olan zemin kar yiikii bolgeden bdlgeye degisir.
Herhangi bir bolgeye ait zemin kar yiikii, o bolgeye ait yillik ekstrem kar yiikii verilerinin istatistiki analizinden elde
edilmelidir. Boyutsuz doniistiirme katsayilari ise bir¢ok iilkede kig mevsimleri boyunca zeminde ve g¢atida diizenli
olarak elde edilen kar yiikii verilerinin ve laboratuvarda yapilan ¢alismalarda kaydedilen verilerin analizleri sonucu
saptanmis ve yapi standartlari i¢inde verilmistir. Kar yiikiiniin hesap esaslari, zemin kar yiikii degerleri ve doniisiim
katsayilar1 TS498/1997 ve TS EN 1991-1-3/2007 de verilmistir. Kar yagisinin en ¢ok oldugu il merkezi
konumundaki Bitlis sehir merkezi mevcut kar yiikii haritasinda dordiincii derece kar yiikii bolgesinde yer almaktadir
(Sekill).
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Sekil 1. Tirkiye icin kar haritasi

Bitlis i¢in bazi yillara ait maksimum kar yiiksekligi degerleri Tablo 1°de verilmistir.

Tablo 1: Bitlis i¢in Bazi-Yillara ait Yillik Ortalama Maksimum Kar Yiiksekligi

Yillar 2000 2003 1985 2006 1982 1993 1987 2012 2013 1992

h (cm) 161 170 200 212 217 235 246 250 250 275

incelenen Catilarda Meydana Gelen Hasarlarin Analizi

Her y1l kis mevsiminin yogun yasandig1 bolgelerde, gatilar agir1 kar yiikiinden dolay1 ¢okmekte veya hasar
gormekte, can ve mal kayiplart meydana gelmektedir. Tiirkiye’de de sehir merkezi olarak en ¢ok kar yagist alan
Bitlis’te de asir1 kar yagisindan dolay: olusan kar yiikleri altinda ¢atilar ¢okmekte veya hasar gormektedir. Cokme
nedenleri genel olarak proje ve uygulama hatalarindan kaynaklanmaktadir ve kar yiikii bu hatalart aciga
¢ikarmaktadir. Yonetmeliklerde verilen kar yiikii hesabina esas degerler minimum degerlerdir. Tasarim yapilirken
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mithendis veya ilgili teknik uzmanlarin mikro 6lgekte ¢aligma yaparak verileri degerlendirmeli, tasarim yapilirken
degerleri arttirma yoluyla giincellemedir. Coken ahsap catilara ait resimler Sekil 2°de gosterilmistir.

Sekil 2. Coken ahsap cati

Kar yagis1 Bitlis il merkezinde mikro Olgekte farkliliklar gostermektedir. Sekil 2°de gosterilen yapi Bitlis sehir
merkezinde Rahva denilen mevkiide bulunmaktadir. Rahva Mevkii’si Bitlis iginde en fazla kar yagisinin oldugu
bolgedir. Rahva mevkiisi mikro 6lgekte sehir merkezinden farkliliklar gostermektedir.

Catilarda hasarlara ve ¢okmeye sebebiyet veren faktorler;

*  Catilarda kullanilan yetersiz baglanti noktalar1

*  Ogzellikle ahsap gatilarin binaya veya désemeye yetersiz baglanmasi, ana tastyici iskeleti olusturan sistemin
kendi igindeki yetersiz diigiim noktalari

¢ Ahsap catilarin biiyiik ¢ogunlugunda kalip vb. imalatta kullanilmis kerestenin kullanilmasi,

*  Cati makaslarinin yapim kurallarima uygun imal edilmemesi

*  Cat1 sacak uglarinda yapilmasi gereken baglantilarin yapilmamasi

* Catiy1 olusturan elemanlarin birlestirilmesinde kullanilan ¢ivileme igleminde teknige uyulmadan gelisi
giizel ¢ivileme yapilmasi

*  Cat1 sistemlerinin kenetli olarak yapilmamasi

* (Civileme islemi yapilirken ne kadar, nerelere ve nasil olmasi geregi bilinmeden ¢akildig1 igin ¢ivilerin
tuttugu diigiimnoktalarinda yiik aktarimi gergeklestirilememis olmast

* Cat1 detay ¢Oziimlerinin teknigine uygun olarak yapilmamasi

* Catilarda zorunlu sebeplerden dolay1 tasiyict elemanlarin birbirine eklenmesi yapilirken yapim tekniklerine
uyulmamasi

* Betonarme doseme iizerine oturtulan ¢at1 dikmelerinin betonarme ddsemeye ¢ivileme yoluyla tutturulmaya
¢aligilmis olmasi

*  Yastik gorevini yapan ahsaplarin kullanilmamasi ya da sadece her dikmenin altina biitiinlik saglayacak
sekilde degil de ayr1 ayri takozlar seklinde konulmus olmasi

* Cati dikmelerinin gelisi giizel konulmasi, mesafelerin dengesizligi, simetrinin olmamasi, kesitlerinin
farklilig1 ve dikmeler arasinda higbir baglantinin yapilmamis olmasi

*  (Cati elemanlarinda kesitlerin yetersizligi ve hatali ¢ati makasi drnekleri

e Kalitesiz is¢ilik

*  Dayanim diisiik veya uygun olmayan malzeme kullanimi
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*  Yetersiz ¢at1 egimi, farkli egim nedeni ile kar yiikii ayn1 catilarda bolgesel olarak farklilik arz etmesi ve
bunun projelendirme asamasinda dikkate alinmamasi

*  Kar yiiklerinin ¢at1 planinda dagilimi belirlenmeden ¢atinin projelendirilmesi

*  Cati ve sagaklarda olugsmast muhtemel buz yiikleri

*  TS498/1997 verilen kar yiiklerinin yeterliligi, Aydin ve vd. (2014) yaptig1 caligmada Bitlis i¢in verilen kar
yiiklerinin gergeke¢i olmamasi

* Projelendirme sirasinda bolgenin mikro klima ozelliklerinin dikkate alinmamasi ve direkt olarak
yonetmeliklere bagli kalarak en az % 33 olan ¢at1 egiminin siirekli olarak %35 se¢ilmis olmasi

*  Cat1 yiiksekliginin fazla olmasi durumlarinda bile standart ahsap cat1 sisteminin tercih edilmesi

*  Projesine uygun olmayan kesitlerin kullanilmasi

* Bilgisayar yazilim programlarina asir1 giivenilmesi

*  (atilarda biriken kar yiiksekligin mikro Slgekte bolgesel olarak degismesi

*  (at1 kar yiikleri i¢in etkiyen faktorlerin ¢ok olmast

*  Catilarda bakimin ihmal edilmesi

¢ Karyagisinin yogun oldugu yerlerdeki az egimli ¢at1 sistemlerinde karin ¢ati u¢ noktalarinda birikmesi

*  Mikro 6lgekte ¢ok yogun kar alan bolgelerdeki yapilarin, mimari kaygilarla ¢ok fazla girinti/gikint1 igermesi
ve bu bolgelerin Sekil 2°de oldugu gibi kar birikmesine sebebiyet vermesi

Coken Cat ile Tlgili Maliyet Hesaplamalari

Bir yapinin toplam maliyeti; ihtiyacin belirlenmesi ile-baslayan, yapmin servis 6mrii boyunca devam eden ve
servis omriiniin sona ermesi ile ortadan kaldirma maliyeti de dahil tim siireg¢lerde yapilan harcamalardan olusan
maliyet olarak ifade edilebilir (Ozgan, 2007).

Herhangi bir ingaata baslanmadan 6nce yapi maliyetinin ¢ikarilmasi isine on kesif ve kesif sonunda bulunan
degere de yaklasik maliyet denilmektedir. Projeler hazirlanmadan veya proje hazirliginin ilk asamalarinda, yapinin
toplam insaat alani ve insaat niteligi ile ilgili baz1 6n tespitler yapilarak ve bazi kabullere dayanilarak yaklasik yap1
maliyeti hesaplanabilmektedir (Pancarci, 2002). Incelenen yapinin insaat alani hesaplanirken kalip plani ve yerinde
Olciimler dikkate alinmistir (Sekil 3).
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Sekil 3.incelenen gatiya ait kalip plani
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Catinin ahsap olarak inga edilmesi durumunda yapim maliyetine esas metraj cetveli ve yapim maliyeti asagida

verilmistir (Tablo 2-3).
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Tablo 2. Catinin yapim maliyetine esas metraj cetveli

Pozno |Tammi Olcii | Cogu
18.233 Ahsap ¢at1 tizerine 0,50 mm kalinlikta bakir levhadan ¢at1 6rtiisii yapilmasi m? 9.875,15
Y.21.101/01 | Ahsaptan oturtma cat1 yapilmasi (gat1 ortiisii alt1 tahta kaplamali) m? 9.875,15

Tabloe3. Catinin yapim maliyeti

Sira Poz no Tanim Olcii | Miktan: | Birim Fiyat1 | Tutar1 (TL)
1 [18.233 Ahsap gat tzerine 0,50 mm kalnhikta | -, 1 g 75 5 125,95 | 1.243.775,14
bakir levhadan ¢ati ortiisii yapilmasi
2 |ya21.101/01 | Ahsaptan oturtma gati yapimast (gati |- g gg5 5 5935|  586.090,15

ortiisii alt1 tahta kaplamalr)

2014 Y1ih Birim Fiyatlari ile Toplam Toplam : 1.829.865,29(TL)

Coken ahsap catinin yerine ¢elik cati yapilmasi durumunda metraj cetveli ve yapim maliyeti agagida verilmistir
(Tablo 4-5).

Tablo 4. Celik olarak tasarlanacak ¢atinin yapim maliyetine esas metraj cetveli

Poz no Tanim Ol¢ii Cogu
18.194 Her tiirlii ahsap cat1 sokiilmesi m? 9.875,15
18.198/09/01 | Kenetli sac ve bakir cat1 ortiisii sokiilmesi m? 10.309,95

Mevcut ahsap, ¢elik, betonarme kirig veya agikli ¢ati
tizerinde 0.70 mmkalinliginda trapezoidal aliiminyum

2
18.233/5B levhalar (EN AW 1050A,/Al 99,5) ile cat1 Ortiisii m 10.228,76
yapilmasi
OZEL-1 Cat1 aras1 zeminine 3 cm kalinliginda sprey poliiiretan m 9.875.15

kopiik yapilmast

3 mm kalinlikta elastomer esasli (-20 sogukta biikiilmeli)
Y.18.461/006 | polyesterkece tasiyicili polimer bitlimlii ortiiler ile iki kat m? 10.228,76
su yalitim1 yapilmasi

Y.21.101/06 | Cat1 iizerine OSB/3 kaplama yapilmasi m? 10.228,76

Profil demirlerinden ¢at1 makasi1 yapilmasi ve yerine

Y.23.081 konulmasi.

Ton 438,662
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Tablo 5. Celik olarak tasarlanacak ¢atinin yapim maliyeti

Sira Poz no Tanim Olcii | Miktar1 | Birim Fiyat1 | Tutar1 (TL)
1 18.194 Her tiirlii ahsap cat1 sokiilmesi m? 9.875,15 12,49 123.340,62
2 | 18.198/09/01 | enetli sac ve bakar a Grtisi m | 10.309,95 653 6732399

sokiilmesi
Mevcut ahsap, ¢elik, betonarme kiris
veya agikli ¢ati tizerinde 0.70 mm
3 18.233/5B kalinliginda trapezoidal aliminyum m? |10.228,76 34,54 353.301,34
levhalar (EN AW 1050A, Al 99,5) ile
cat1 Ortiisii yapilmasi
4 |OzpL ~|Cowarast zeminine 3 emkahnh@ginda | E g egs s 35| 311.067.23
sprey politiretan kopiik yapilmasi
3 mm kalinlikta elastomer esasli (-20
5 | Y.18.461/006 | 08Ukt bikillmely polyester kege © ) - 5 g 558 7 2743 280.574.86
tastyicili polimer bitiimlil ortiiler ile iki
kat su yalitimi yapilmasi
6 Y.21.101/06 | Cat1 tizerine OSB/3 kaplama yapilmasi m?* | 10.228,76 21,86 223.600,67
Profil irleri t1 mak
7 |Y.23.081 rofil demirlerinden ¢h makas: Ton | 438,662 3.513,30|  1.541.151,20
yapilmas1 ve yerine konulmasi.
N.YF.26 Profil nakli | Ton | 469,807 85,41 40.126,22
2014 Y1ih Birim Fiyatlari ile Toplam :  2.940.486,13TL

Sonuclar ve Coziitm Onerileri

Kar yagisimin-yogun oldugu, birden fazla dikdortgenden olusan ve egimin az oldugu ¢ati sistemlerinde kar
¢att uc¢ noktalarmnda birikmektedir. Cati kaplamasi olarak kullanilan sa¢ levhalar ¢att u¢ noktasindanl5 cm fazla
olmas1 durumunda, kar kiitlesinin uglarda birikmesi de goz Oniine alindiginda olusan bu agirlik nedeni ile sac
uclarimin egildigi ve zamanla buzullasan kar kiitlesinin egilen bu sag kiitlesine bir kanca gibi tutarak bir biitiinliik
olusturdugu gozlenmistir. Daha sonra yagan kar kiitlesi i¢in de bir yastik gorevi gordiigii goriilmiis ve geriye dogru
bir yigilmaya neden oldugu gozlenmistir. Havalarin 1sinmasi ile birlikte ¢atida var olan buz kiitlesi ile sa¢ arasindaki
aderansin azalmasi nedeniyle kar kiitlelerinin biiyiik kiitleler halinde diismeye baslamistir; ancak sacin egilmesi ve
buz kiitlesi ile bir biitiinmiis gibi hareket etmesi nedeniyle tiim cati sacinin sokiildiigii gézlenmistir. Cati saci
diizenlenmesi sirasinda sagaktan itibaren 15 cm’yi gegmeyecek sekilde tasarlanmasi gerekmektedir.

Cat1 projelendirme sirasinda sadece yonetmeliklere bagli kalmadan mikro klima o6zellikleri de dikkate
almmalidir. Cati sistemleri tasarimi sirasinda klasik 5x10 -10x10 seklindeki 6lgiilerden vazgegilip yiiksek yapili
catilar i¢in yeni ahsap Olgiileri tasarlanmali veya ¢elik sistemle ¢6ziilmesi bu tiir sorunlarin giderilmesi agisindan
daha uygun olacaktir.
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Cok yogun kar yagist olan bolgelerde ¢ati yiiksekligini diisiirmek i¢in dar kesitli ve tek bir geometrik
sekilden olusan yapi tasarlanmasi, olasi birgok sorunun 6niine gegecektir.

Asirt kar yagisi alan bolgelerde kismen kullanilan ¢ati 1sitma sistemleri ile kar yiikii sorunu ¢dziimlenmeye
calisilmis olsa da bolge genelinde sik yasanan elektrik kesintileri ve yiiksek isletme maliyeti nedenleri ile yagis
sirasinda ¢aligtirilamamaktadir. Bu sorun ¢ati iistii karin yogusmasi nedeniyle buz kiitlesi haline doniismesine neden
olmaktadir. Elektrik kesintisi sonucu ¢aligan sistem sirasinda gati {istiinde biriken kar kiitlesel hareket etmekte ve ¢ati
1sitma sistemini de asagi indirmektedir. Bu tiir sistemlerinde bu bolgede ise yaramadigi gézlenmektedir. Asirt kar
yagisi alan bolgelerde ¢ati 1sitma sistemleri tasarlanigken sac alti sistemlerin uygulanmasi daha verimli sonuglar
doguracaktir.

Catilarin sadece binanin istiinii 6rten bir yapr elemani olarak degil de projelendirme asamasindan bitim
asamasina kadar yapi/bina kavraminin tiimleyicisi olarak goriilmelidir.

Catilarda meydana gelen hasarlarin nedeni kar yiikii gibi goziikse de aslinda ¢atinin kar yiiki altindaki
dayanimi; mevzuat dahilinde yapilan tasarim ve uygulama hatalarini ortaya ¢ikarmistir.

Cat1 tasarimi yapilirken proje, insaat ve bakim hatalar1 en aza indirgenmelidir.

Asin kar yagist alan bolgelerde ¢ati kar temizligi 6nceden planlanmali, diizenli olarak yapilmalidir. Cati
st kar yiiksekligi 10-20cm yiikseklige ulasinca mutlaka temizlenmelidir.

Catt hesaplarinda kullanilan yonetmeliklerin giincellenmesi 6nem arz etmektedir. Kar yagigi asir1 olan
bolgelerde, kar yiikii degerlerinin meteoroloji bolge miidiirliiklerinden alinmasi gerekir.

Cat1 kaplama Ortiisliniin kullanim amacina ve yerel kosullara gére uygun segilmesi ¢at1 hasarlarini azaltacak
onlemlerden birisidir.

Kar yiikiiniin asir1 oldugu yerlerde /ahsap ve ¢elik yapi maliyetleri hazirlanmali ve karsilastiriimalidir.
Incelenen yapida ahsap yapmin sadece sokiim maliyeti 190.664,61TL olarak hesaplanmistir. Ahsap olarak insa
edilen catinin maliyeti 1.829.865,29TL olarak hesaplanmistir. Ancak yapinin gatis1 ahsap yapilmadan 6nce dogrudan
celik ¢ati olarak tasarlansaydi ¢at1 yapim maliyeti 2.749.821,52TL olmaktadir.

Ulke ekonomisinin lokomotif sektdrlerinin basinda gelen insaat sektdrii, kamu kesiminin ve 6zel kesimin
kaynaklarinin bilyiik boliimiiile digaridan bulunan‘yabanci kaynaklarin biiyiik boliimiinii tiikketmektedir. Kaynaklarin
verimli kullanilmas: kalkinma hamlelerinin temel eylemidir. Bu nedenle planlama yapilirken uygulanacak bélgede
mikro Olgekte nitel veya nicel gozlemlerin yapilarak verilerin toplanmasi, bu verilerin analiz edilerek tasarim
kriterlerinin gdzden. gegirilmesi ve yiik/boyutlandirma hesaplamalarinda ilgili teknik uzmanin kontrolii dahilinde
revizyonlarin yapilmas: gerekmektedir. Bu dogrultuda yapilacak tasarim calismasi; uygulama asamasinda ve
sonrasinda ortaya g¢ikabilecek sorunlart minimum seviyeye indirerek kaynaklarin verimli kullanilmasina 6nemli
oranda katkida bulunacaktir.

77



Kaynaklar

Aydm, M.C,, Isik, E., “The Statistical Evaluation of Ground Snow Loads in Regions Subjected to Heavy Snowfall”,
International Civil Engineering & Architectures Symposium For Academicians, Mayis 2014, Antalya

Firat, S. (2007), “17 Agustos 1999 Marmara Depreminde Sik¢a Rastlanan Cati Hasarlar1”, Politeknik Dergisi
Journal of Polytechnic Cilt: 10 Say1: 2 5.211-217, 2007 Vol: 10 No: 2 pp.211-217, 2007

Giirer, 1., Kog, L., (2001), "Estimating Snow Loads on Roofs", Technical Journal of Turkish Chamber of Civil
Engineers, p.2435-2463.

Isik, E.,Ozlik, M.H., (2012), “ Natural Disasters Analysis of Bitlis Province and Suggestions” 3rd International
Science Technology and Engineering Conference ( ISTE-C 2012 ), December 2012, Dubai; Unites Arab
Emirates.

Isik, E.,Aydin, M.C., Bakis, A., Ozliik, M.H., Demir, E., Bigen V., “Asir1 Kar Yiikletine Maruz Catilarda Meydana
Gelen Hasarlarin Analizi ve Coziim Onerileri”, II1.Uluslararast Ahlat-Avrasya. Bilim, Kiiltir ve Sanat
Sempozyumu, 22-24 Eyliil 2014, Bitlis

Kundak S., Tiirkoglu H.,(2006) “Istanbul’da Deprem Riski Analizi’, ITU Dergisi, Mimatlik Planlama Tasarim,
Cilt:6, Sayi12, s.23-46, Eyliil 2006

Ozgan, E.,Uzunoglu, M.,M., Subass,S., “Okul Binalarinda Biiyiik Onarim Maliyetlerinin Incelenmesi ve Maliyet
Tahmini”, Uluslararas1 Deprem Sempozyumu, 2007, Kocaeli, 5s.

Pancarci, A., Ocal, M.E., “Yapi Isletmesi ve Malolus Hesaplar1”, Birsen Yayinevi, 2002, ISBN:975-511-126-3

Topeu, A. “ Kar Yiki ve Coken _Catilar”, Eskisehir < Osmangazi Universitesi, Eylil 2006,
http://mmf2.ogu.edu.tr/atopcu/

Turkish Standard (1997), Design Loads for Buildings (TS 498), Institute of Turkish Standard (TSE), Ankara,
Turkey.

Turkish Standard (2007), Eurocode 1 - Actions on structures -Part 1-3: General actions - Snow loads (TS EN 1991-1-
3), Institute of Turkish Standard (TSE), Ankara, Turkey.

Turkish State Meteorological Service

78



Betonarme Diizlem Bir Cercevenin Dogrusal ve Dogrusal Olmayan
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Ozet: Aktif deprem kusag: iizerinde yer alan iilkemizde bulunan ve yeni yapilacak olan
yapilarin yiiksek deprem riski altinda olmasi kagmilmazdir. Bu nedenle yapilarin deprem etkisi
davranislarinin  dogrusal ve dogrusal olmayan farkli-yontemler kullanilarak incelenmesi
gerekmektedir. Deprem etkisi altinda giivenli ve ekonomik tasarim..dogrusal olmayan
davraniglarin incelenmesi ile elde edilebilir.

Bu ¢alismada, Tirk Deprem Ydnetmeligi’ne (TDY2007) uygun olarak tasarlanmis 8 kath
betonarme diizlem bir gergevenin modal analizi, artimsal statik itme analizi (pushover) ve
zaman tanim alaninda dogrusal ve dogrusal elastik olmayan analizi yapilmistir. Yapilarin
analizlerinde SAP2000 paket programi kullanilmistir. Dogrusal ve dogrusal elastik olmayan
zaman tanim alaninda analizlerde diinyada meydana gelmis olan 3 adet deprem kaydi
kullanilmigtir. Yapilan analizler sonucunda, taban kesme kuvvetleri, kat yer degistirmeleri ve
goreli kat 6telemeleri karsilagtirilmigtir.

Anahtar Kelimeler: Betonarme ¢ergeve; Modal Analiz, Artimsal statik itme analizi, Zaman
tanim alaninda.dogrusal elastik ve dogrusal elastik olmayan olmayan analiz.
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Giris

Ulkemiz oldukga aktif deprem kusag1 iizerinde yer almaktadir. Bu bolgelerdeki mevcut yapilar ve
yeni insa edilecek olan yapilar da deprem riski altinda bulunmaktadir. Bu nedenle yapilarin depreme karsi
dayanikli ve yeterli giivenlige sahip olup olmadiginin 6nemi ortaya ¢ikmaktadir. Yaganilan depremler
gostermektedir ki; mevcut yapilarin ve yeni yapilacak yapilarin deprem etkisi altinda davranislarmin
incelenmesi gerekmektedir.

Tirk Deprem Yonetmeligi’nde (TDY2007) betonarme yapilarin deprem performanslarinin
belirlenmesi ve degerlendirilmesi amaciyla dogrusal elastik ve dogrusal elastik olmayan hesap yontemleri
olarak iki grupta verilmektedir. Birinci grupta Esdeger Deprem Yiikii Yontemi ve Mod Birlestirme
Yontemi, ikinci grupta ise Artimsal Esdeger Deprem Yiikii Yontemi, Artimsal Mod Birlestirme Y ontemi ve
Zaman Tanim Alaninda Hesap Yontemi yer almaktadir (TDY, 2007).

Bu ¢aligmada, TDY2007°de yer alan modal analiz, artimsal statik itme analizi dogrusal ve dogrusal
elastik olmayan yontemler karsilagtirilmistir. Bu amagla TDY2007’ye uygun olarak tasarlanmis 8 katl
betonarme bir gergeve incelenmistir. Analiz sonucunda meydana gelen kat kesme kuvvetleri, taban kesme
kuvvetleri ve goreli kat 6telemeleri karsilastirilmistir.

Statik Itme (Pushover) Analizi

Statik itme analizi, yapilar1 deprem davraniglarinin belirlenmesinde kullanilan ve dogrusal olmayan
statik analiz prosediiriidiir. Statik itme analizi, bilimsel altyapisi oturmus ve kullanilabilir derecede pratik
bir metottur (Lawson, Vance, & Krawinkler, 1994). Bu metot ile yap1 elemanlarinin hasarlar1 sonrasi yap1
icindeki kuvvet dagilimi ve yapini davranisinin nasil degistigi gibi birgok bilgi elde edilebilmektedir
(Krawinkler & Seneviratna, 1998).

Artimsal statik itme (pushover) analizi, dnceden belirlenmis bir dagilima goére yatay yiiklerin
sisteme etki ettirilmesi ve bu yiiklerin belirli bir esik degerine kadar adim adim arttirilmasi prensibine
dayanmaktadir. Bu esik degeri, ya yapisal stabilitenin bozulmasi veya dnceden belirlenmis olan bir yatay
yer degistirme limitidir. Artimsal statik itme analizinin her adiminda, i¢ kuvvetler, yer degistirmeler ve
plastik sekil degistirmeler hesaplanir ve yapinin global itme egrisi yani kapasite egrisi (pushover curve)
belirlenir [Sekil 1]. Kapasite €grisi, statik itme analizinin her adiminda belirlenen taban kesme kuvveti ile
tepe noktasi yatay yer degistirmesinin dogrusal Gtesi degisimini gostermektedir (Kogak, 2007).

s

\j

A

Sekil 1: Itme sekli ve kapasite egrisi (Kogak, 2007)

Yapmin yatay olarak itilmesi igin degisik yiik desenleri kullanilabilmektedir. Yontemin tanimlandigi
ATC-40da, Statik itme Analizinde kullanilmak {izere, yap1 davranigina bagli olarak énerilen itme sekilleri
tanimlanmistir (ATC-40, 1996). Yapiya etkiyen yatay yiikiin tamamiin en st kat seviyesinden etki
ettirilmesi de bu itme sekillerinden biridir. Bir bagka itme seklinde ise ¢atiya ilave yiik koyulmadan, her kat
seviyesine esdeger deprem yiikii yonteminden hesaplanan deprem yiikleri etki ettirilir. Ayrica, birinci
modun baskin oldugu binalarda, hakim mod sekli ile kat kiitlelerinin ¢arpiminin oranlari olan yatay
yiiklerin kat seviyelerine etki ettirilmesi diger bir itme seklidir (Kocak, 2007).

80



Zaman Tanim Alaninda Dogrusal Elastik Olmayan Analiz

Zaman tanim alaninda dogrusal elastik olmayan hesap yoOnteminin amaci tasiyict sistemdeki
dogrusal olmayan davranis goz Oniine alinarak sistemin hareket denkleminin adim adim entegre
edilmesidir. Analiz sirasinda her bir zaman artiminda sistemde meydana gelen yer degistirme, plastik sekil
degistirme ve i¢ kuvvetler ile bu biiyiikliiklerin deprem istemine karsi gelen maksimum degerleri belirlenir.
Bina ve bina tiirii yapilarda zaman tanim alaninda dogrusal elastik olmayan analiz i¢in, yapay yollarla
tiretilen, daha 6nceden kaydedilmis veya benzestirilmis deprem yer hareketleri kullanilabilir (Gilingér,
2010).

Zaman tanim alaninda dogrusal elastik ve elastik olmayan hesap yontemi yapilarin deprem yiiklerine
kars1 davranisint inceleyen ve en ¢ok kullanilan yontemlerden biridir. Yapilar deprem yiikleri-altinda lineer
davranmadiklar i¢in bu yontemin kullanilmasi daha uygundur (Aydmoglu, 2003). Ancak zaman tanim
alaninda dogrusal elastik ve elastik olmayan hesap yontemlerinde en Onemli nokta uygun deprem
kayitlarinin segilmesi ve 6lgeklendirilmesidir. Bir deprem kaydinin segilebilmesi i¢in depremin bitytkliigii,
fay tipi, faya olan mesafe, yerel zemin kosullari, yirtilma yonii ve kaydin'spektral igerigi goz Oniine
alinmalidir (Fahjan, 2008).

Zaman tanim alaninda dogrusal elastik olmayan analiz yapilmadan 6nce diisey yiiklerin dikkate
alindig1 dogrusal elastik olmayan statik itme analizi yapilmistirs Dogrusal elastik olmayan statik itme
analizinin sonuglari, zaman tanim alaninda dogrusal elastik olmayan hesap yonteminin baslangi¢ kosulu
olarak verilmistir. Baglangi¢ kosulu olarak verilen statik itme analizi hesabinda diisey yiikler 6lii yiiklerin
tamami ile azaltilmis hareketli yiikler seklinde (G + n * Q)gdz 6niine ahinmistir. Analizlerde 3 adet gergek
deprem ivme kaydi kullanilmigtir. Segilen ivme kayitlart tek serbestlik dereceli %5 soniime sahip dogrusal
bir sistemin spektrumu olacak sekilde belirlenmektedir (Aydinoglu, 2003).

TDY2007’de, bina ve bina tiirii yapilarin zaman tanim alaninda dogrusal veya dogrusal olmayan
deprem hesabi i¢in yapay yollarla iiretilen, daha 6nce kaydedilmis veya benzestirilmis deprem yer hareketi
kayitlarmin kullanimina izin verilmektedir. Deprem kayitlarinin asagida verilen 6zellikleri tasimasi istenir:

* Kuvvetli yer hareketi kismiin siiresi, binanin birinci dogal titregim periyodunun 5 katindan ve 15
saniyeden daha kisa olmayacaktir.

* Deprem yer hareketinin sific-periyoda karsi gelen spektral ivme degerlerinin ortalamasi Aog’den
daha kiigiik olmayacaktir.

 Uretilen her bir ivme kaydma gore %5 séniim orani icin yeniden bulunacak spektral ivme
degerlerinin ortalamasi, géz Oniine alinan deprem dogrultusundaki birinci (hakim) periyot T1’e
gore 0.2T1 ile 2T1 arasindaki periyotlar icin, yonetmelikte tanimlanan elastik spektral ivme
degerlerinin %90’ 1ndan daha az olmayacaktir.

® Zaman tanim alaninda dogrusal veya dogrusal olmayan hesapta, {i¢ yer hareketi kullanilmasi
durumunda senuglarin maksimumu, en az yedi yer hareketi kullanilmas1 durumunda ise sonuglarin
ortalamasi tasarim i¢in esas alinacaktir (TDY, 2007).

Mod Birlestirme Yontemi

Bu yontemde yapt veya sistemde olusan maksimum i¢ kuvvetler ve yer degistirmelerin
hesaplanmasinda, her bir dogal titresim modunda hesaplanan maksimum katkilarin istatiksel olarak bir
araya getirilmesi ile yapilir. Yapiya etkiyen toplam deprem yiikii, kat kesme kuvveti, i¢ kuvvet bilesenleri,
yerdegistirme ve goreli kat Gtelemesi gibi biiyiikliiklerin her biri igin ayr ayri uygulanmak iizere titresim
modu i¢in hesaplanan ve eszamanli olmayan maksimum katkilarin istatistiksel olarak birlestirilmesi i¢in iki
yontem uygulanir. Eger ardisik iki titresim modunun dogal periyotlari orani 0.8’den az ise; maksimum mod
katkilarmin bir araya getirilmesinde Karelerinin Toplaminin Karekokii kurali uygulanabilir. Eger bu oran
saglanmiyorsa, tam karesel yontem uygulanabilir. Ancak bu yontemde kullanilacak capraz korelasyon
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katsayilarinin hesabinda, biitiin modlarda séniim oran1 % 5 alinmalidir (TDY, 2007).
Sayisal Calisma

Bu calismada, Tiirk Deprem Yonetmeligi’nde (TDY2007) verilen tasarim ilkeleri dikkate alinarak
hazirlanmig 8 katli betonarme bir ¢er¢evenin modal, artimsal statik itme analizi (pushover) ve zaman tanim
alaninda dogrusal elastik ve dogrusal elastik olmayan analizi yapilmistir.

Yapida kullanilan betonun basing dayanimi 25 Mpa ve ¢elik akma dayanimi ise 420 Mpa olarak
almmistir. Betonarme yap1 modeli X yoniinde 3 agikliga sahiptir. Model agiklig1 toplam 14 m olup 25 m
yiikseklige sahiptir. [Sekil 2]. Kullanilan model i¢in bina 6nem katsayisi I = 1, deprem bolgesi A, = 0.4
(1. derece deprem bolgesi) ve zemin sinifi Z4 olarak alinmistir.

T H
=’

) -

a) Cerceve Plani b) Cerceve 3D Modeli
Sekil 2. Yapi Planwve 3D Gorliniisii

Yapi modelleri olusturulurken TS 498 ve TS 500 sartnameleri géz 6niinde bulundurulmustur [9,10].
Yap1 modeli 8 katli olup, zemin kat yiiksekligi 4,0 m ve diger katlarm yiiksekligi 3,0 m, kolon boyutlar1 25
x 60 cm, kiris boyutlart 25 x 50 cm olarak se¢ilmistir [Sekil 3]. Kolonlarin tamaminda boyuna donati orani
minimum 0.01 ve maksimum 0.04 olacak sekilde (10016), kiriglerde ise (3016) diiz ve (3012) montaj
donatis1 secilmistir. Kolonlarda kullanilan etriye (©10/100) ve kirislerde kullanilan etriye (@8/100)
seklindedir.

Kolon Kiris

Sekil 3. Tasiyici eleman kesitleri ve donati 6zellikleri

Cergeve modelleri olusturulurken, tasiyici sistem eleman boyutlari, kesit 6zellikleri, donati durum ve
diizenleri ile tasiyict sistem elemanlarna etkiyen yiik durumlari dikkate alinmigtir (SAP2000, 2012).
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Tastyict sistem {izerinde plastik mafsal olugsmasi beklenen 6zellikle kolon-kiris birlesim bdlgeleri i¢in kesit
ozellikleri (beton ve donati sinifi, donat1 dizayni) dikkate alinmistir. XTRACT programi yardimi ile kolon
kabuk betonu i¢in Mander sargisiz beton modeli, etriyelerle ¢evrili ¢ekirdek betonunda ise Mander sargili
beton modeli dikkate almarak eksenel kuvvet moment etkilesim diyagramlar1 elde edilmis ve bu
diyagramlar SAP2000 programina girilerek ilgili kesitlerin plastik mafsallar1 olusturulmustur. Olusturulan
bu plastik mafsallar, tasiyict sistem iizerinde ilgili kesitlere atanmigtir (Xtract, 2013). Donat1 ¢eligi i¢in
literatiirde genel kabul gérmiis deney sonuglarindan elde edilen gerilme-birim sekil degistirme egrilerinden
faydalanilmistir.

Yontem

Bu calismada SAP2000 paket programi kullanilarak 8 katli betonarme bir ¢er¢ceve modeli i¢in modal
analiz, artimsal artimsal statik itme (pushover) analizi ve zaman tanim alaninda dogrusal elastik ve dogrusal
elastik olmayan analiz yapilmistir.

Modal analiz sirasinda 3 mod incelenmistir ve yapinin modal kiitle katilim orani olan ve DBYBHY
2007’de de gegen %90’lik modal kiitle katilim oranit 2 mod ile saglandigindan sonuglar 2 mod ile
degerlendirilerek yorumlanmistir. Tablo 2°de modal kiitle katilimi oranlart ve periyotlar ayrintili olarak
verilmistir. Elde edilen tiim taban kesme kuvveti, devrilme momenti ve yerdegistirme degerleri 2 mod
gb6zoniline aliarak degerlendirilmistir. Mod birlestirme yonteminde analiz sonuglari birlestirilirken
karelerinin toplaminin karekokii (KTKK) uygulanmistir.

Statik artimsal itme analizi (pushover) bina tasiyici sistemine birinci mod sekli dikkate alinarak etki
ettirilmistir (Chopra & Goel , 2001; Priestley & Kowalsky, 2000). Oncelikle tastyic1 sistem diisey yiik
etkisi altinda analiz edilerek kiris ve kolonlara ait ¢atlamis kesit egilme rijitlikleri ve plastik mafsallar ilgili
elemanlara atanarak artimsal olarak yilikleme yapilmistir. Artimsal yiikleme etkisi altinda analiz edilen 8
katli betonarme cerceveye ait statik itme egrisi ¢izilmistir. Elde edilen itme egrisinden kapasite diyagrami
¢izilmistir. Tasarim depreminden ivme spektrumuna gegilerek, modal yer degistirme talebi belirlenmis ve
tagiyict sistem belirlenen bu talebe kadar yeniden itme analizi yapilmistir.

Zaman tanim alaninda dogrusal ve dogrusal elastik olmayan dinamik analiz (Time History),
yapilarin sismik davraniglarinin belirlenmesinde en etkin yontemlerden biridir. Bu ydntemde deprem
yiikleri yaptya dogrudan uygulanmaktadir. Uygulanacak deprem kaydinin belirlenmesinde, yonetmelikte
(TDY2007)’de verilen yerel zemin kosullarina bagli spektrum egrisine uygun ve yeterli sayida (en az 3 adet
deprem kaydi) farkli kayit kullanilarak ¢6ziim yapilmasi gerekmektedir (Fahjan, 2008). Caligmada,
Kocaeli, Northridge ve Loma Prieta deprem kayitlar1 kullanilmistir. Analizlerde kullanilan deprem ivme
kayitlar1 Pasifik Deprem Miihendisligi Arastirma Merkezindeki (Pacific Earthquake Engineering Research
(PEER) Center) kuvvetli yer hareketi veri bankasindan alinmistir (PEER, 2006).

Sonuglar ve Tartisma
Yapilan analizler sonucunda tasiyici sisteme ait itme egrisi [Sekil 4] verilmistir. Sistem g¢erceve

oldugu i¢in yani tek bir dogrultuda tasiyici sisteme sahip oldugu i¢in dikkate alinan yonde statik itme egrisi
¢izilmistir.
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Sekil 4. Cerceve Sistemin Kapasite Egrisi

Yapilan analizler sonucunda ¢ergeve sisteme ait taban kesme kuvvetleri ve yerdegistirme degerleri
Tablo 1’de verilmistir. Bu tabloda Eth1-2-3 (Elastik Time History) Nth1-2-3 (Nonlinear Time History)
simgeleri sirasiyla Kocaeli, Northridge ve Loma Prieta deprem kayitlarini simgelemektedir. Yapilan
analizler sonucu bulunan maksimum taban kesme kuvveti degerleri ve bu kuvvetlere karsilik gelen yap1

tepe yer degistirme degerleri verilmistir.

Tablo 1. Deprem Kayitlarina Ait Taban Kesme Kuvveti Sonuglari

Modal Ethl Eth2 Eth3 Pushover Nthl Nth2 Nth3
Max Taban Kesme (kN) 282.3 543.9 499.7 451.6 430.208 477.3 422 421.4
Max Yerdegistirme (m) 0.0752 0.1205 0.1206 0.121 0.603 0.315 0.2803 0.336
8 8
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7 7
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2 4 2 4
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DISPLACEMENT STORY DRIFT

a) Yer Degistirme

b) Goreli Kat Otelemesi
Sekil 5. Analiz Sonuglaria Gére Yer Degistirme ve Goreli Kat Oteleme Degerleri

Yapilan analizlerden elde edilen yer degistirme degerleri ve goreli kat 6teleme oranlari her bir kat
icin sirasiyla Sekil 2 ve Sekil 3’te verilmistir. TDY2007’de belirtilen 3 deprem kaydi kullanilmasi
durumunda sonuglarin maksimum degerlerini veren yiikkleme durumunun géz 6niine alinmasi nedeniyle her
iki dogrultuda da maksimum yer degistirme degerleri ve goreli kat 6teleme oranlart igin Diizce deprem

kaydimin dikkate alinmasi gerekmektedir.

Zaman tanim alaninda dogrusal ve dogrusal elastik olmayan analizler igin 3 adet ivme kaydi
kullanilmistir. Sonuglar zaman bagh sekilde elde edilmis ve incelenmistir. Zaman tanim alaninda dogrusal
elastik analiz sonucu zamana bagl olarak elde edilen taban kesme kuvveti ve tepe noktasi yer degistirme

grafikleri Sekil 6’da sunulmustur.
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Sekil 6. Elastik Time History Analiz Sonuglari: Zamana Bagli Yerdegistirme ve Taban Kesme Kuvveti

Zaman tanim alaninda dogrusal ve dogrusal elastik olmayan analiz sonuglar1 zamana bagli olarak
elde edilen taban kesme kuvveti ve tepe noktasi yer degistirme grafikleri sirasiyla Sekil 6 ve Sekil 7°de

sunulmustur.
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Sekil 7. Nonlinear Time History Analiz Sonuclari: Zamana Bagli Yerdegistirme ve Taban Kesme
Kuvveti
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Ozet: Genetik algoritmalar, dogadaki evrim yontemlerini kullanan ve toplulugun
bireylerine dogal secilim ilkelerini uygulayarak bir tasarim problemine ait en iyi
¢ozlime ulagsmayr amaglayan arama yontemleridir. Sinir sartlarina bagl olarak
sezgisel bir arama ve optimizasyon yaparlar. Mihendislik agisindan birgok
hesaplamanin  yapilmasinda olasiliksal degerlendirmelerin de g6z Oniinde
bulundurulmasi optimum degerlerin elde edilmesinin 6nemini artirmaktadir. Bir ¢ok
farkli alanda basarili uygulamalarindan dolayi biiyiik ilgi géren genetik algoritmalar,
Ingaat Miihendisligi alaninda yapay sinir aglar1 ve bulamk mantik uygulamalari ile
beraber oldukg¢a 6nemli bir yere sahiptir.

Bu ¢alismada, 5 ag¢iklikli 4 katli diizlem bir ¢ergevenin sabit yiikle birlikte, hareketli
yiik kombinasyonlari.degerlendirilmistir. Secilen hareketli yiikk kombinasyonlariin
tastyict elemanlarda  olusturdugu  kesit tesirleri sonlu elemanlar ydntemi ile
belirlendikten sonra, en elverissiz yuk kombinasyonlart genetik algoritma ile
aranmustir. Segilen yiik kombinasyonlarina bagli olarak genetik algoritma ile elde
edilen kesit tesirlerinin hata oranlar1 degerlendirilerek, ilgili agikliktaki herhangi bir
eleman.igin en elverigsiz kesit tesirinin belirlenmesinde alternatif bir ¢6ziim olarak
sunulmustur.

Anahtar Kelimeler: Genetik algoritma, hareketli yiik, diizlem g¢ergeve, kesit tesiri.
Giris

Giintimiiziin‘karmagsik ve zor olan miihendislik problemlerinin ¢6ziimiinde, kullanilan geleneksel
yontemler yeterli olmamaktadir. Teknolojik gelismeler 1518inda, son otuz yil igerisinde optimizasyon
problemlerinin ¢6ziimii i¢in bircok matematiksel programlama metodu gelistirilmistir. Bu g¢alismada
gelistirilen genetik ¢ok amagli optimizasyon teknigi de, bu metotlardan biridir. Genetik Algoritmalar (GA),
insan ve ekosistemlerdeki dogal gelisme, sosyal sistemlerdeki taklit etme ve psikolojideki sonuglari
degerlendirmeyi igine alan dinamik metotlarin, genis bir sekilde modellenmesi ile olugsmaktadir.
Modellenen &rneklerin bir zaman dilimi igerisinde kotiiden iyiye dogru gitmesi, bir optimizasyon
probleminin baglangi¢ ¢6ziimiinden optimum ¢6ziime dogru yaklagimini andirir (Arslan, Turgut, & Calayir,
1996).

Evrim sistemlerinin bilgisayarda modellenmesini yapmak ¢ogu konvansiyonel modellemelere

kiyasla biraz daha zor olmaktadir (Lieppins & Hilliard, 1989). Genetik Algoritmalar da bilgisayar iizerinde
olusan bir evrim seklidir. GA’nin amact hem problemleri ¢dzmek, hem de evrimsel sistemleri
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modellemektir. Fonksiyon optimizasyonu, ¢izelgeleme, mekanik 6grenme, tasarim ve hiicresel tiretim gibi
alanlarda basarili uygulamalar1 bulunmaktadir.

GA’nin performansini, iireme, c¢aprazlama, mutasyon operatdrleri, ¢aprazlama ve mutasyon
olasiliklar1 6nemli Slgiide etkilemektedir (Goldberg, 1989). Problemlerin GA ile ¢dziimiinde, kisa islem
siireleriyle optimum veya optimuma yakin ¢dziimlere ulagsmak i¢in bu parametrelerin se¢imi ile ilgili
herhangi bir kural mevcut degildir (Cleveland & Smith, 1989). Optimum ¢6ziimii bulunamayan
problemlerin ¢dziim performansini artirmak i¢in en etkili ¢aprazlama yontemini belirlemek, ¢dzlim siiresi
ve optimum sonucu bulma agisindan bilyiik 6nem tagimaktadir.

Son yillarda genetik optimizasyon ile c¢ok sayida caligma yapilmis ve etkin algoritmalar
gelistirilmigtir. Gelistirilen algoritmalar ile mihendislik sistemlerinin ¢ok amagli’ optimizasyonu
yapilmistir. Cok amagli optimizasyon iizerine ilk notlar Pareto tarafindan verilmis ve Pareto optimizasyonu
olarak adlandirilmistir (Pareto, 1971)

Genetik Algoritmalar

Genetik Algoritma (GA) iizerine ilk galismalar Michigan Universitesinde Psikoloji-ve Bilgisayar
Bilimi Uzmani olan John Holland tarafindan yapilmistir. Holland, Darwin’in evrim kuraminda bulunan
canlilardaki genetik aktarim ve degisim olaylarini mekanik ve bilgisayar ortamina aktarmaya ¢aligmistir
(Goziitok, 2002).
Genetik algoritmalar stokastik bir arama ydntemidir. Darwin’in en 1yi olan yasar prensibine dayali olarak
biyolojik sistemlerin gelisim siirecini modellemektedir (Goziitok, 2002). Dogada gecerli olan en iyinin
yasamasi kuralina dayanarak siirekli iyilesen ¢ozlimler liretir, bunun i¢in “iyi”’nin ne oldugunu belirleyen
bir uygunluk (fitness) fonksiyonu ve yeni ¢6ziimler tiretmek i¢in yeniden kopyalama (recombination),
degistirme (mutation) gibi operatdrleri kullanir. Genetik algoritmalarin‘bir diger 6nemli 6zelligi de bir grup
¢Oziimle ugrasmasidir. Boylece Sekil 1°de verilen akig semasina bagl olarak ¢ok sayida ¢6ziimiin i¢inden
iyileri segilip kotiileri elenerek sonuca ulasilabilir.
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Sekil 1. Genetik Algoritmalarin Genel Akis Semasi

Bir problemin GA ile ¢oziimiinde takip edilecek islem adimlari asagida verilmektedir (Croce, Tadei, &
Volta, 1995):

1. Arama uzayindaki biitiin muhtemel ¢oziimler, dizi olarak kodlanir. Bu diziyi (kromozom) olusturan her
bir elemana gen denir. Her bir dizi, arama uzayinda belirli bir bolgeye tekabiil eder.

2. Genellikle rassal bir ¢6ziim seti se¢ilir ve baglangi¢ toplumu olarak kabul edilir.

3. Her bir dizi igin bir uygunluk degeri hesaplanir; bulunan uygunluk degerleri dizilerin ¢6ziim kalitesini
gosterir.

4. Bir grup dizi (kromozom) belirli bir olasilik degerine gore rassal olarak secilip iireme islemi
gergeklestirilir.
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5. Ureme isleminde gesitli genetik operatdrler kullanilabilir. Uygunluk fonksiyonu, GA’da probleme &zel
olarak kurulan tek kisimdir. Bu fonksiyon, bireyleri problemin parametreleri haline getirir ve bireylerin
uygunluk degerlerine bakarak herhangi bir bireyin problem i¢in ne kadar uygun bir ¢6ziim olacagina karar
verir. GA’1n problemin ¢6ziimiindeki basarisi, gogunlukla bu fonksiyonun etkin kurulmasina baglidir.

Genetik Operatorler
Secme

Ureme islemi, daha genis uygunluk degerlerine sahip dizilerin daha yiiksek olasilikla yeni nesilde
genis sayida kopyalarini iiretebilen islemdir. Uygunluk degeri, ortalama deger ile normalize edilir. Ureme
i¢in diziler, ortalama uygunluk degerinin altindaki dizilerden daha fazla iiriine sahip' olur. Uygunluk
degerlerine gore dizileri kopyalamak, bir sonraki nesilde daha fazla {iriiniin olusma olasiliginin yiksek
olmast demektir. Dogal se¢im, olusturulan diziler arasindan en uygunc olaninin kalmasi olarak
tanimlandiginda bu islem, dogal se¢imin yapay siiriimii olacaktir.

Caprazlama

GA icinde ¢aprazlama islemi bireyler arasindaki bilgi degisimini/ gergeklestirerek daha iyi
bireylerin tretilmesini saglar. Caprazlama yapilirken iki bireyin belirli genleri karsilikli olarak yer
degistirir. Boylelikle iki yeni birey baska bir deyisle iki yeni olasi¢6ziim iretilmis olur. Caprazlama
islemini gergeklestirmek igin ilk olarak ireme islemi ile olusturulmus eslestirme havuzundaki yeni
kopyalanmis dizinin elemanlar1 rasgele /eslenir. ikinci olarak, secilen dizilerin bitleri, rasgele secilmis
¢aprazlama noktasindan itibaren karsilikli olarak degistirilirler. Caprazlamalar, problemlerin tiiriine gore

degisiklikler gostermektedir. Diizenli caprazlama en ¢ok kullanilan ¢aprazlama tiirlerindendir.

Mutasyon

Niifus igerisinde tek tip bireyler varsa ¢aprazlamalarindan elde edilecek bireylerde yine ayni tip
olur. Dolayisiyla niifusu olusturan bireyler arasinda gesitlilik olmaz. Bunu engellemek i¢in mutasyon
islemcisi kullanilir. Bu ¢alismada kullanilan islemci, yer degistirme (mutasyon) islemcisidir. Bu islemcide
rastgele bir say1 secilir ve onceden belirli mutasyon orantyla karsilastirilir. Eger segilen sayr mutasyon
oranindan kiiciikse; birey icinde rasgele iki genin yeri degistirilerek yeni bir birey iiretilir. Aksi durumda
birey degisiklige ugramadan oldugu gibi kalir.

ikili kodlamada “1>olan gen “0” olur, “0” olan gen ise “1” olur. Onluk tabanda ise durum farklidir. Bir
rakamin alabilecegi 10 deger vardir. Rakamin degeri mutasyon sirasinda geriye kalan 9 degerden biri olur.

ikili Kod Onlu kod
10110101 — 181
11110101 — 245

Elitizm

Ureme, ¢aprazlama ve mutasyon islemleri sonrasinda kusakta bulunan en iyi uyumluluga sahip
birey sonraki kusaga aktarilamayabilir. Bunu 6nlemek i¢in bu islemlerden sonra olusan yeni kusaga bir
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onceki kusagin en iyi (elit) bireyi, yeni kusaktaki herhangi bir birey ile degistirilir. Buna elitizm adi verilir
(Mansfield, 1990), (The University of Manchester, 2013), (The University of Sunderland, 2013).

Genetik Algoritma Uygulamasi

Yap: tastyict elemanlarmin boyutlandirilip donatilandirilmasi, elemanmn maruz kaldigr yiik
durumuna gore yapilir. Tasiyici elemanlarin diisey yiikler igin analizinde 6lii ve hareketli yiik olarak
tanimlanan iki tiir yiik géz oniinde tutulmaktadir. Olii yiikler yer degistirmeyen sabit yiiklerdir. Hareketli
yiikler ise insan, makine ve egyalarin olusturdugu yerleri sabit olmayan yiklerdir. Yapidaki yiiklerin,
eleman iizerindeki etkisinin degerlendirilmesinde yiikiin konumu ve etkime sekli biiyiik 6nem tasir. Siirekli
bir yap: kirisi, hareketli yiiklerden dolay1 olusacak olan en elverigsiz yiikleme kombinezonlar1 dikkate
almarak diizenlenmelidir. Bu yiik kombinasyonlarinin hepsinin kullanilmasimin yerine (ilgili agikliktaki
tagiyict elemanlar i¢in en elverigsiz yiikkleme kosullarini géz 6niinde bulundurmak en makul ¢oziimdiir.
Hareketli yiiklerin hepsinin ayn1 anda biitiin agikliklarda bulunmasi olasilig1 olduk¢a azdir, Bir-agikliktaki
herhangi bir eleman i¢in en elverigsiz yiikleme durumu, ayni agikliktaki baska bir eleman i¢in istenen
yikleme durumu olmayabilir. Bu durumda ilgili acikliktaki tasiyict elemanlarin tiiminiin birlikte
degerlendirilerek, istenen bir ya da birkag yiik kombinasyonun optimum olarak g6z Gniine almak gerekir.
(Nilson & Winter, 1991).

Siirekli bir kiriste elverigsiz yiikleme durumlar1 klasik olarak, gerek mesnette gerekse agiklikta
elastik egrinin seklinden faydalanilarak tespit edilmektedir. Bu elverissiz yiikleme kombinezonlar: dikkate
almarak maksimum agiklik veya mesnet momentlerinin‘bulunmasi igin sistemin birkag defa ¢oziilmesi
gerekmektedir. Bu ise uzun zaman almakta ve pratik olmaktan ¢ikmaktadir. Bu amagla birgok
basitlestirilmis ylikleme modelleri gelistirilmistir. Bunlardan en &nemlileri Furlong ve Ersoy tarafindan
gelistirilenleridir. Ancak tiim bu yontemler yaklagik sonug¢ vermektedir(Furlong, 1981), (Ersoy, 1989).

Giintimiizde bilgisayar kullanimimin yayginlagmasi ile birlikte, yap1 sistemlerinin ¢déziimiinde de
bilgisayar uygulamalart agirlik kazanmistir. Bu nedenle, elverissiz yiik kombinezonlarinin basitlestirilerek
kullanilmast ve yaklagik ¢6ziim sonucunun yeterli goriilmesi anlamsiz olmaktadir. Bu amagla yiik
kombinezonlarin1 otomatik olarak: olusturan ve buna gore kesin ¢dziim yapabilen sistemlere ihtiyag
duyulmaktadir.

Bu c¢alismada, Sekil 2’de goriilen 5 aciklikli 4 katli diizlem bir ¢erceve ele alinmis ve sabit yiikle
birlikte, hareketli ylik<kombinasyonlar1 degerlendirilmistir. Segilen hareketli yiik kombinasyonlarinin
tagiyict elemanlarda‘ olusturdugu kesit tesirleri sonlu elemanlar yontemi ile belirlendikten sonra, en
elverigsiz yliik kombinasyonlar1 genetik algoritma ile aranmistir. Segilen yiik kombinasyonlarma bagl
olarak genetik algoritma ile elde edilen kesit tesirlerinin hata oranlari degerlendirilerek, ilgili agikliktaki
herhangi bir eleman i¢in en elverigsiz kesit tesirinin belirlenmesinde alternatif bir ¢oziim olarak
sunulmustur.

4. Kat B41 B42 B43 B44 B45
-Ra C41 C42 C43 C44 C45 C46
3. Kat B31 B32 B33 B34 B35
€31 C32 C33 C34 C35 C36
B21 B22 B23 B24 B25
2. Kat c21 c22 C23 C24 C25 C26
1. Kat B11 B12 B13 B14 B15
C11 Cc12 C13 Ci4 C15 C16
A B C D E F

Sekil 2. 5 Agiklikli 4 Katli Diizlem Cergeve
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Bulgular ve Tartisma

Calisma 5 aciklikli 4 katli bir diizlem g¢ergeve iizerinde yapilmistir. Diizlem g¢ergeve iizerinde
kirigin ¢ozlimiinde, her bir agikliga 0 veya 1 geni verilmistir. Bu genlerin toplamiyla olusan kromozomun
uzunlugu dolayisiyla kirig agiklik sayilarinin toplamina esit olmaktadir. Sekil 3’de goriildigii gibi 0 geni
kiris agikligimin hareketli yiikle yiiklenmeyecegini, 1 geni ise yiiklenecegini ifade etmektedir. Bu genlerinin
yerinin siirekli olarak degistirilmesi sonucunda agikliklarda veya mesnetlerde farkli moment degerleri elde

edilmektedir. Olii yiikiin toplam yiike oran1 A katsayis ile gosterilmektedir.

Sekil 4’de, iizerinde c¢aligilan 5 agiklikli 4 kathi diizlem g¢ergevenin ii¢ boyutlu gorinimii
verilmistir. Burada kirigler biitiin agikliklarda sabit kesitli olup 25/60 cm kolonlar 40x40'cm boyutlarinda
almmustir. Toplam yiik degeri pratikte kullanilan ortalama degerlere yakin olarak segilmis ve P =20 kN/m
olarak alinmistir. Tim agikliklar esit olup L = 3 m'dir. Hareketli yiikiin toplam yiike orami A = 0.5

alimmustir.

B4t B42, B43 B44 B45,
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Sekil 3. Diizlem Cergeve Yiikleme Durumu
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Sekil 4. Diizlem Cergeve 3D Goriiniim

Coziimleme sirasinda Oncelikle gen *havuzu olusturulmus ve SPSS programi yardimi ile

kromozomlarin problemin ¢dziimiinde

gosterdigi  performansi

belirleyen uygunluk fonksiyonu

olusturulmustur. Uygunluk fonksiyonu yardimi ile istenilen kiris ve kolonlarin, agiklik ortasindaki, kenar
ve alt-iist u¢ kisminda olugsan maksimum moment ve kesme kuvvetlerini veren kromozomlar belirlenmistir.
Sekil 5°de GA tarafindan bulunan’kromozom gériilmektedir.

-
u Genetic Algorithm

=NNCN X

Fitness value

File Edit View Insert Tools Desktop Window Help

Best: -17.2949 Mean: -17.2826

+ Best fitness
+ Mean fitness
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Sekil 5. Uygunluk Fonksiyonu Yardimi ile Bulunan En Elverigsiz Kromozom

Yapilan ¢aligmada kullanilan diizlem gergeve 5 agiklik ve 4 kattan olustugu i¢in toplam 20 adet
kiris bulunmaktadir. Maksimum momenti belirlemek i¢in bu kirislerin sabit 6lii yiik altinda hareketli yiik
ile yiiklenmesi durumu GA tarafindan bulunan uygunluk fonksiyonu kromozom dizilisi yardimi ile Sekil
5’de gosterilmistir. Buna gore belirlenen bir kirise (B13 — Beam 1. Kat 1. Ac¢iklik) ait en biiyiik agiklik
momentine ait en elverigsiz yiilkleme durumu 10100011101001010011 seklinde 20 adet genden olusan bir
kromozom seklindedir. GA ile bulunan maksimum ag¢iklik momenti degeri 17.295 olarak belirlenmistir.
Yine istenilen aymi kiristeki (B13) maksimum mesnet moment i¢in yilikleme durumu
10111111011101101111 ve degeri 21.550 olarak belirlenmistir. Belirlenen bir kolon (C46 — Column 4. Kat
6. Kolon) i¢in alt ve iist iic moment degerleri sirasiyla 8.597 ve 9.441 olarak bulunmus ve yiikleme durumu
00011000110001100011 seklindeki kromozom dizilisindedir. Segilen bir kiris (B15 —'Beam. 1. Kat 5.
Aciklik) icin belirlenen maksimum kesme kuvveti degeri 44.849 ve yiikleme durumu
11111111101110011000 seklindedir. Segilen bir kolon (C41 — Column 4. Kat 1. Kolon) i¢in belirlenen
maksimum kesme kuvveti degeri 6.012 ve yiikleme durumu 11000110001100011000 seklindedir.

Sonuclar

Genetik Algoritmalar, evrim siirecinden etkilenilerek canlilarda yasanan genetik siirecin bilgisayar
ortaminda gerceklestirilmesidir. Bir tek mekanik yapinin 6grenme yetenegini gelistirmek yerine, bdyle
yapilardan olusan bir toplulugun ¢ogalma, ¢iftlesme ve degisim gibi genetik siire¢lerden gegcirerek basarili
bireyleri olusturmak, Genetik Algoritmanin temel felsefesidir. Yapilan bu g¢alismada, 5 acgiklikli 4 kath
diizlem gergeve sistemin bir kirigine ait maksimum mesnet ve agiklik momentleri i¢in yiik kombinezonunu
otomatik olarak diizenleyen GA esasli program gelistirilmistir. Genetik Algoritmanin siirekli kirisler i¢in
verdigi sonuglar klasik yontemle aynidir. Takdim edilen metodun hizi konvensiyonel programlama teknigi
ile yapilan ¢6ziime kiyasla oldukga yiiksektir.

Bilgisayarlarin tiim bilim dallarinda hakim oldugu giiniimiizde, evrimsel modellemelere olan
bagimlilik gittikce artmaktadir. -Bunun sonucu olarak, Genetik Algoritmalar insaat miithendisligi
problemlerinin hassas bir sekilde ¢oziimiinde ve optimizasyonunda gelecekte kullanimi olduk¢a dnemli bir
yer tutacaktir. Yapilan caligma ile Genetik Algoritmanin o6zellikle yapi miihendisligi problemlerinin
¢ozlimiinde kullanilabilirligi ortaya konmaktadir.

Kaynakc¢a

Arslan, A., Turgut, P., & Calayir, Y. (1996). A genetic search based arrangement of load combinations in
structural frames. The Third International Conference on Computational Structures Technology.
Budapest,Hungary.

Cleveland, G., & Smith, F. (1989). Using genetic algorithm in schedule flow shop release. Proceeding 3rd
International Conference on Genetic Algorithms Applications, (s. 160-169).

Croce, F., Tadei, R., & Volta, G. (1995). A genetic algorithm for the job shop problem. Computers and
Operations Research, 22(1), 15-24.

Ersoy, U. (1989). Cok Katli Yapilarin Coziimiinde Hareketli Yiik Diizenlemesi. Cok Katli Yapilar
Sempozyumu. izmir: T.M.M.O.B izmir Subesi.

Furlong, R. (1981). Rational Analysis of Multistory Concrete Structures. Concrete International, American
Concrete Institute, 3(6).

94



Goldberg, D. (1989). Genetic Algorithms in Search, Optimization and Machine Learning. Boston:
Longman Publishing Co.

Goziitok, S. (2002). Genetik algoritma yontemi ile igme suyu sebekelerinde kalibrasyon. M.Sc. Thesis.
Ankara: Deparment of Civil Engineering, Gazi University.

Lieppins, G., & Hilliard, M. (1989). Genetic algorithms foundation and applications. Annals of Operations
Research, 21, 31-58.

Mansfield, R. (1990). Genetic Algorithms. Uuniversity of Wales, College of Cardiff, School of Electrical
Electronic and Systems Engineering.

Nilson, A., & Winter, G. (1991). Design of Concrete Structures (11th Edition b.). McGraw-Hill
Publication.

Pareto, V. (1971). Manuals of Political Economy. New York: Edited by Ann S. Schwier and Alfred Page.

The University of Manchester. (2013, Ekim). http://www.man.ac.uk/hpctec/courses/biocomputing
adresinden alind1

The University of Sunderland. (2013, Ekim). http://osiris.sunderland.ac.uk/cbowww/Al adresinden alindi

95



Bilgi toplumunda insan kaynaklar1 muhasebesinin yeri ve
onemi

Rabia Ozpeynirci®, Ibrahim Apak®, Haluk Duman®, Enver Karakisla®

 Karamanoglu Mehmetbey Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, Isletme Boliimii
rabiaozpeynirci@hotmail.com

® Aksaray Universitesi, iktisadi ve Idari Bilimler Fakiiltesi, Isletme Boliimii,
apakibrahim@gmail.com, halukduman70@hotmail.com
¢ Karamanoglu Mehmetbey Universitesi, Sosyal Bilimler Enstitiisii, Doktora Ogrencisi,
enver karakisla@hotmail.com

Ozet: Sanayi toplumundan bilgi toplumuna gegisle birlikte bilgi, tiretim faktérleri
kadar 6nemli bir unsur halini almistir. Bilginin 6neminin artmasi, bilgi toplumunda
ihtiya¢ duyulan insan kaynaklarinm niteligi, degeri ve bilgi diizeyinin de dnemini
artirnigtir. Insan kaynaklari muhasebesi kavraminin gelismeye basladign 1960’11
yillardan giiniimiize kadar isletmelerin insan kaynaklaria bakis agilari degismis ve
insan kaynaklarinin diger iretim faktorleri kadar onemli oldugu anlasilmaya
baslamistir. Calismada.insan kaynaklart muhasebesi’nin kapsami, amaglari, onemi
ve insan kaynaklarinin deger hesaplama yontemlerine deginilerek literatiir
incelemesi yapilmuistir.

Anahtar Kelimeler: insan Kaynaklari, insan Kaynaklari Muhasebesi, Insan Sermayesi
Giris

Bilgi temelli-ekonomi ¢aginda en 6nemli rekabet araci olarak “bilgi” ve onun iireticisi olan “insan
kaynaklar”(IK) isletmeler igin vazgegilmez entellektiiel varlik konumuna gelmistir. IK’nin iiretime katilim
diizeyi sektor, igletme, mal ve hizmet tiiriine gore degisiklik gosterse de biitiin isletme tiirleri i¢in 6nemli bir
liretim faktoriidiir. Bu nedenle isletme faaliyetlerinin devaminda diger varliklar gibi IK’ninda isletme
biinyesindeki yerinin belirlenmesi, degerinin hesaplanmasi, yapilan yatirimin takip edilmesi ve isletmenin
finansal tablolarinda gosterilerek ilgili taraflara raporlanmasi gerekmektedir.

Bir isletmenin faaliyetlerini siirdiirmesinde kullandig1 varliklar ve bu varliklarin kaynaklar igletme
bilangolarinda gosterilerek ilgili taraflara raporlanmaktadir. Raporlardan hareketle yoneticiler, yatirimcilar
ve diger kullanicilar farkli diizeyde ve neme sahip finansal ve finansal olmayan kararlar almaktadirlar.
Isletmenin sahip oldugu varliklarin iiretimde kullanilmasinda énemli bir faktor olan IK’nim da isletmenin
varliklart igerisinde gosterilmesi, izlenmesi ve degerinin raporlarda ifade edilmesi bilyllk dnem arz
etmektedir. Ornegin bir iilkenin sahip oldugu silah giiciiniin biiyiikliigii; sahip oldugu asker sayisi,
askerlerin yetenekleri, becerileri ve tecriibeleri ile birlikte degerlendirildiginde anlamli olmaktadir.

Isletmeler sahip olduklar1 IK’y1 sonuca ulagmak igin kullanmaktadirlar. Isletmenin ulasacagi
sonuglarin kalitesi, sahip oldugu varlik, kaynak ve entellektiiel sermaye unsurlari ile ilgilidir. Entellektiiel
sermayenin bir unsuru olan iK da isletmenin sahip oldugu varliklar arasinda gosterilmelidir. Ciinkii
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isletmelerin sahip oldugu is giicii isletme igin deger meydana getirmektedir. Sahip olunan IK’nim niteligi,
tecriibeleri ve bilgisi isletme igin arti degerleri ifade etmektedir. Sahip olunan bu IK’nin isletmeden
ayrilmast siiphesiz ki isletme ¢iktilarini etkileyecektir. Ciinkii IK’nin sahip oldugu tecriibe, beceri ve bilgi,
isletmeyi ulagmak istedigi sonuglara gdtiirecek onemli unsurlardan biridir. Bu nedenle IK’nimn isletme
icerisinde degeri Olgiiliip finansal tablolara yansitilarak bilgi kullanicilarina aktarilmalidir. Bu asamada
IK’nin isletme varligi olarak degerlendirilmesinde temel olacak 6lgiitleri ortaya koymaya galisan bir alt
muhasebe dali olarak “insan kaynaklart muhasebesi”(IKM) literatiirde yer almaktadir.

insan Kaynaklar1 Muhasebesi

Isletme siirecleri bir biitiin olarak degerlendirildiginde, IK’nin biitiin isletme siireclerinde yalmzca
fiziki bir varlik olmanin 6tesinde soyut 6zellikleri ile de bir varlik olarak yer aldigi gozlemlenebilmektedir.
Mal ve hizmet iiretiminde yer alan IK, bilgi, tecriibe ve yeteneklerinin iiretime katilmas1 suretiyle girdilerin
¢iktilara doniismesinde onemli rol oynamaktadir. Bu iiretim siirecinde kullanilan diger iiretim faktorleri
ekonomik deger olarak izlenmektedir. Uretime katilan IK nin ekonomik deger olarak degerlendirilmesi ise
IKM sinirlart igerisine girmektedir.

IK’nin disa doniik raporlarmin temeli 1960’11 yillara dayanmaktadir. 1960’1t yillardan 1970’1
yillarmn sonuna kadar hizli bir gelisme kaydetmistir. Baz1 aragtirmacilar 1K kavrami iizerine egilerek 1K’ nin
finansal kararlarda 6nemli bir kaynak olarak goriilmemesinin potansiyel etkileri lizerine g¢aligmalar
yapmustir. Michigan Universitesi’nden Pyle vd. IKM kavramini kullandig: ilk giinden giiniimiize kadar ki
siirecte konuya olan ilgi artmistir. Giiniimiizde ise IKM, entellektiiel sermayenin énemli unsurlarindan
birisi konumundadir (Theeke, 2005; AAAC, 1973; Michael, 2013; Grojer ve Johanson, 1998).

AAAC»nin (1973) IKM’ye iliskin olarak yayinlamis oldugu raporda IKM “insan kaynaklar:
hakkindaki verileri tanimlama, dlgme ve ilgi duyanlara aktarma siirecidir” seklinde tanimlanmaktadir. Bu
siireg igerisinde tanimlanan ve raporlanan veriler, isletmenin sahip oldugu IK nin ekonomik degeridir.

IKM’nin amaci isletmenin gerek ice déniik, gerekse de disa‘déniik finansal karar verme siireglerinde
karar vericilere daha kapsamli veriler sunularak verilen kararlarin giivenilirliligini artirmaktir. Finansal
kararlara etki edecek verilerin elde edilmesi ise, soyut nitelikteki verilerin somut verilere doniistiiriilmesi ile
miimkiin olacaktir. Soyut verileri sayisal verilere doniistiirecek etkin bir IKM sisteminin gelistirilmesi ile
isletmelerin i¢e doniik ve disa doniik karar verme siire¢lerinde kullanilacak nitelikli veriler elde etme
yetenegi saglayabilir (AAAC, 1973).

IKM, insan sermayesi yonetiminde bir yaklagim olarak isletmenin finansal tablolarinda insan
sermayesini bir varlik olarak gostermeyi ve raporlamada bilgi kullanicilarina aktarmayr hedeflemektedir.
IKM, hem yonetim muhasebesi hemde finansal muhasebe kapsaminda bir varlik olarak insanin ekonomik
degerinin 6l¢iimiinii icermektedir (Toulson ve Dewe, 2004). Skandia deger semasina gore IK, entellektiiel
sermayenin bir unsurudur. isletmenin piyasa degerini meydana getiren finansal sermaye ve entellektiiel
sermayedir. Sekil 1’de Skandia’nin deger semasi1 gosterilmistir.

? American Accounting Assocation’s Committee
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Piyasa Degeri

Finansal Entellektlel
Sermaye Sermaye
1

insan Yapisal
Sermayesi Sermaye

Miisteri Orgiitsel
Sermayesi Sermaye

Yenilik Sureg
Sermayesi Sermayesi

Sekil 1. Skandia’nin Deger Semast
Kaynak: Bontis, 2001.

Insan sermayesi, isletme faaliyetlerinin gerceklestirilmesinde gorev alan personelin-bilgi, beceri,
yenilik¢ilik ve kapasite gibi 6zelliklerinin toplamidir. Insan sermayesi, 1K olarakta ifade edilmektedir.
Yapisal sermaye ise donanim, yazilim, veritabani, organizayonel yapi, patent, haklar, ticari markalar gibi
isletme c¢alisanlar1 disinda isletmede var olan biitiin degerleri ifade etmektedir (Bontis, 2001). Yapisal
sermaye ve IK birbirinden ayrilmaz unsurlardir. Herhangi bir unsurun yoklugu entellektiiel sermayeyi
etkilemekte ve dolayisiyla piyasa degerini de etkilemektedir.

Kapsami ve Onemi

Genel olarak IK uygulayicilar1 organizasyonlarda yer alan bireylerin, orgiitleri i¢in en az maddi ve
maddi olmayan duran varliklar kadar onemli birer varlik oldugunu ifade etmektedir. Maddi ve maddi
olmayan duran varliklar igin yapilan kaydetme, siniflandirma, degerleme ve raporlama faaliyetleri K igin
de yapilmalidir (Theeke, 2005; Cherian ve Faroug, 2013). isletmeler sahip olduklart maddi olmayan duran
varliklarmi degerlemektedir. Ancak IK’nin temeli olan varliklara iliskin aciklamalari; anlamsiz muhasebe
kurallar1 olarak gorme, gereginden fazla bilgi sunma korkusu veya raporlama formati eksikliginin olmasi
gibi nedenlerle finansaltablolarina dahil etmemektedirler. (Toulson ve Dewe, 2004)

IKM, isletme¢ yonetimine IK’nii degerinin &lgiilmesine ve bir muhasebe varhigi olarak
aktiflestirilmesine yardime: olan bir aractir (Steen ve Wlech, 2011). Ayrica, IKM’nin sundugu bilgiler
giliniimiiz bilgi temelli ekonomi ¢aginda isletme faaliyetlerinin siirdiiriilmesi ve gelecege iliskin karar alma
siirecinde karar vericilere atacaklar1 adimlarda yol gostermektedir (Micah vd. 2012; Dhade, 2005). iKM,
ise alma,/ egitim ve calisanlarin gelistirilmesine iliskin 6l¢iimlemelerin yanisira ¢alisanlarin finansal
durumlarimin degerlenmesi ve izlenmesidir (Steen ve Welch, 2011; Cherian ve Faroug, 2013). Calisanlari
fiziksel birer varlik olarak izlemenin 6tesinde IKM, calisanlarin beceri, yetenek ve tecriibe gibi soyut
ozelliklerini sayisal verilere doniistiirerek karar verme siireglerinde kullanilacak veriler haline getiren bir
siirectir. Bu yoniiyle IKM, isletme siirecleri ve ¢iktilari iizerinde de fayda saglamaktadur.

Dar anlamda IKM “insanlarin organizasyonel kaynak olarak muhasebelestirilmesi” seklinde ifade
edilmektedir. IKM’de en énemli nokta IK’nin maliyeti ve degerinin dl¢iilmesi i¢in dl¢iim metodlariin
gelistirilmesidir. Bu 6l¢iim metodlari; yonetici ve yatirimeilar igin karar verme siireglerinde soyut degerleri
sayisal veriler haline déniistiirerek yol gdsterici rol oynamaktadir (Flamholtz, 1974). IKM’nin genelde iig
o6nemli fonksiyonu vardir. Bunlar: Organizayon kaynagi olan c¢aliganlar hakkinda sayisal veriler sunmak,
karar verme siirecinde kullanilacak analitik bir sistem olusturmak ve 1K perspektifini benimsemeleri igin
karar vericileri motive etmek (Flamholtz vd. 2002). Genis acidan bakildiginda IKM isletme yéneticilerine,
asagidaki acilardan faydali bilgiler sunmaktadir. IKM (Sharma ve Kumar, 2014);

*  Personel istihdami ve galistirilmasinda,
*  Transfer, terfi, egitim ve personel azaltmada,
*  TFiziksel varliklarla IK’nin kargilikl1 olarak planlanmasinda,
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* Personel egitimi ve gelecek egitim faaliyetleri i¢in gerceklesen harcamalarin
degerlendirilmesinde,
*  Farkli seviyelerdeki yiiksek isgiicli devir nedenlerinin belirlenmesinde ve dnleyici tedbirlerin
alinmasinda,
* Yatnmdan disiik getiri elde edildiginde uygun olmayan (veya yetersiz) fiziksel varlik
ve/veya IK’nin belirlenmesinde,
*  Bir orgiitiin is giiclinii degerlendirmede ve olumsuz, elverigsiz ortamlarda hayatta kalmasinda,
* Isletmeye uzun vadeli yatinm yapmayi planlayan {igiincii kisilere onemli bilgiler
sunulmasinda,
* Calisanlara performanslari hakkinda 6nemli bilgiler sunulmasinda ve g¢alisanlarin igletme ile
pazarlik giiclinii artirmalarinda,
» Isletmenin is giiciine yapmis oldugu harcamalarin ve personelin isletmeye sundugu faydanin
personel bazinda karsilikli olarak degerlendirilmesine iliskin faydal bilgiler iiretebilmektedir.
Isletme faaliyetleri sonucunda ulasilan ¢iktilar faaliyet raporlari ile bilgi  kullanicilarina
iletilmektedir. Karar vericilerde elde ettikleri bu raporlar ile gesitli kararlar vermektedir. TMS 1°e gore
faydali finansal bilginin niteliksel ozellikleri ihtiyaca uygunluk ve gercege uygun sunum olarak ifade
edilmektedir. Isletmenin yonettizi IK’nin ekonomik degeri isletme ici ve disi bilgi kullanicilarmin
kararlarin1 etkileyecek nitelikte oldugu igin 6énemlidir. Isletmeye iliskin énemli bilgilerin. verilmemesi
ihtiyaca uygun ve gergege uygun sunumu ortadan kaldirmaktadir®. Karar vericilerin kararlarm etkileyecek
IK’ya iliskin ekonomik verilerin olmayisi ihtiyaca uygun ve gergege uygun sunumu ortadan kaldiracaktir.
Bu durumun ise finansal tablolarin fayda niteligini azaltacagi soylenebilir.

Hesaplama Modelleri

Isletme bilangolarinin isletmenin performansi hakkinda yeterli bilgi sunma konusunda eksik
yonlerinin bulunmasi, IK’nin degerlemesinden kaynakli 6lgiim problemlerinin olmasi ve IK y&netiminde
meydana gelen gelismeler IKM hesaplama yoéntemlerinin ortaya c¢ikmasma neden olmustur. IKM’nin
degerleme modelleri agsagidaki gibidir (Pandey, 2014; Dhade, 2005; Ionel vd. 2010).

1. Maliyet Temelli Modeller:
a. Tarihi Maliyet Yontemi
b. Degistirme Maliyeti Yontemi
c. Firsat Maliyeti Y ontemi
2. Parasal Deger Temelli Modeller:
a. Harmanson Modeli
b. " Lev & Schwartz Modeli
c. Flamholtz Modeli
3. Parasal Deger Temelli Olmayan Modeller:
a. Likert ve Bowers Modeli
b. Brummet, Flamholtz ve Pyle’n Ekonomik Deger Modeli
c. | Davranigsal Model

Bu modellerden maliyet temelli modeller ve ekonomik deger model 6n plana ¢ikmaktadir. Maliyet
temelli modeller galisanla ilgili olarak ortaya ¢ikan ise alma, egitim, promosyon vb. biitiin maliyetleri
kapsamaktadir. Bu maliyetler tarihi maliyet, degistirme maliyeti ve firsat maliyeti olarak siniflandirilabilir.
Maliyet temelli modeller insan varligini elde etme siirecinden baslayarak yapilan her ilave harcamay1 insan
varlig1 degeri ile iliskilendirmektedir. Ekonomik deger modeli ise insan kaynagini bir varlik olarak ele alir
ve insan varliginin simdiki degerinden gelecek kullanimlarin sonucu olarak elde edecegi sonuglari
tanimlamay1 ifade etmektedir (Michael, 2013; Stephenson ve Franklin, 1981). Ekonomik deger modeli
elinde bulundurdugu insan varliginin kullanimmin gelecekte ortaya c¢ikaracagi faydalart bugiine
indirgeyerek deger hesaplamasi yapmaktadir. Maliyet temelli modeller gegmis yonlii iken ekonomik deger
modeli gelecek yonlidiir.

Y TIMS 1e gore bilginin Onemi “bir bilginin verilmemesi veya yanlis verilmesi kullanicilarinin kararlarini

etkileyebiliyorsa bu bilgi 6nemlidir” seklinde ifade edilmistir.
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IKM uygulamasinda 6nerilen &l¢iim modellerinde maas ve iicretlerin bir kism1 veya tamaminin
aktiflestirilmesi, edinme maliyetleri, degistirme maliyetleri ve firsat maliyeti yer almaktadir. Diger
teknikler ise gelecek kazanimlarin indirgenmesi, kar ve gelecekte kullanim potansiyeline katkidir (Fleming,
1977). Finansal agidan bakildiginda Hermanson modeli, Lev & Schwartz modeli tarihi/simdiki maliyet
tutarmi (gelecek harcamalarin bugiinkii degeri) esas almaktadir. Flamholtz modeli gelecekte saglanacak
nakit akislarmin bugiinkii degerini esas almakla birlikte, cari maliyet ve maas tutarlari da dahil
edilebilmektedir. Likert ve Bowers modeli finansal olmayan degiskenler arasindaki iliskiyi esas almaktadir
(Fulmer ve Ployhart, 2013). Davranissal model IKM hesaplamasinda parasal degerden ziyade gesitli
gostergeler ve puanlardan yararlanmaktadir. Bu model IK’nin sahip oldugu beceri ve kapasite gibi
ozelliklerinin ¢esitli 6lgiim teknikleri ile Ol¢lilmesini ve envanterinin tutulmasini esas almaktadir. Elde
edilen IK envanteri ile sahip olunan IK’nin isletme igin 6nemi gosterilmektedir (Pandey, 2014).

Elestiriler

Bazi akademisyenler ve uygulayicilara gore IK’nin degerlemesi basarisiz olmustur. Bunun nedeni
ise insanm finansal varlik tanimina uymamasidir. Benzer sekilde IK uygulamalarindaki bir diger
basarisizlik nedeni, 1K yéneticileri digindaki birim yoneticileri (6rnegin,. finans, muhasebe ydneticileri) 1K
olgiim onerilerini kabul etmemektedir. Bunun nedeni ise muhasebe sistemi. ile IKM siirecinin birbiriyle
uyumlu olmamasi seklinde ifade edilmistir (Theeke, 2005; Steen ve Welch, 201).

IKM’nin isletme bilancolarinda gdsterimi konusunda genel kabul gérmiis bir sekli heniiz
bulunmamaktadir. IKM’nin ortaya ¢ikisindan bu yana yapilan cok sayida calismada IK’nin isletmeler icin
onemli bir varlik oldugu ve finansal tablolarda izlenmesi gerekliligi ifade edilmis olmasma ragmen IKM
uygulamasi halen sekillenememistir (Dhade, 2005; Cherian ve Faroug, 2013; Michael, 2013; Toulson ve
Dewe, 2004; Batra, 1996). Literatirde yer alan g¢alismalarda IKM’ye yonelik ¢ok sayida elestiri
bulunmaktadir. Genel olarak bu elestiriler {i¢ noktada toplanmaktadir. Bunlar (Fleming, 1977; Steffy ve
Maurer, 1988);

* Insanlarin varlik olup olmadig,
 Insanlar varlik ise; hangi maliyetlerin aktiflestirilecegi,
* Insanlarin varlik olarak izlenmesinde uygun metodun ne olacagidir.

Giiniimiiz rekabet ortaminda en 6nemli rekabetaraci “bilgi” ve bilginin iireticisi “bilgi is¢isi” ise en
onemli iretim faktorii haline gelmistir. Bu kapsamda geleneksel yaklasimlara karsilik insanin bir igletme
varhgi olarak kabul edilmesi dogru olacaktir. Isletme biinyesindeki siirekli 6grenme felsefesini benimseyen,
esnek, isbirlikci ve ortakligi destekleyen bir dicret ve organizasyon yapisinin kurulmasi, iK verimliligini,
kalitesini ve en Onemlisi isletmenin siirdiiriilebilirligini degisim, yonetme ve uygulama konusunda
avantajlar saglayacaktir (Aybas, 2014). Tablo.1’de IKM’yi destekleyenlerin ve Kargitlarinin goriisleri
kargilagtirmali olarak diizenlenerek gosterilmistir.

Tablo.1 IKM Savunucularmin ve Karsitlarinin Gériisleri

Savunucular

Karsitlar

1.Genel olarak isletmelerin en 6nemli kaynag: sanilanin aksine
para degil insan giiciidiir. Insanlar isletmelerin en kiymetli
varliklaridir ancak muhasebe uygulamalar insanlarin degerini
6lcmemekte ve raporlamamaktadir.

1.IK isletmelerce satin alinamaz veya sahip olunamaz. Eger
gercek bir is sozlesmesi yoksa, gelecek fayda ve gelecek
maliyetler hem g¢alisan hem de isveren arasindaki taahhiidii temsil
etmez. Bu nedenle bir varlik ve yiikiimliiliikten bahsedilemez.

2.Calisanlar gelecekte fayda saglanacak potansiyel varliklardir.
Calisanlarin degeri Olgiilmedigi ve raporlanmadig i¢in varliklar
eksik olarak raporlanmakta, alinan kararlar yetersiz ve yanlig
bilgi temelinde gerceklesmektedir.

2.Calisanlar zaten maaslariyla kendilerinin ekonomik degerini
i¢ginde bulunduklari zaman diliminde almaktadirlar. Hizmetin
faydasi iginde bulunulan dénemde tiikenmektedir. Bu nedenle TK
bir varlik degildir.

3.IKM ozellikle isletme digt bilgi kullamcilarma o6zellikle
yatirimcilara isletmenin insan varliginda meydana gelen artis ve
azaliglar hakkinda bilgi sunmaktadir. Benzer sekilde devlet,
¢esitli kurum ve kuruluslara da bilgi sunmaktadir.

3.Halihazirda, iK icin gegerli, objektif ve giivenilir bir 6l¢iim
metodu yoktur. IKM’nin alt unsurlari igin herhangi bir ortak
goriis bulunmamaktadir. Bu nedenle IKM uygulamasi finansal
tablolarda manipiilasyona ve hileli finansal raporlamalara yol
agabilecektir.

4.IKM insanlarin gelecekte fayda saglayacak varliklar oldugu
konusunda yonetimi zorlayacaktir. Bu nedenle insanlara karsi
sorumluluklarin1 yerine getirecektir. Boylelikle daha gelismis
yonetim uygulamalarini ortaya ¢ikaracaktir.

4.Pek ¢ok isletmenin mevcut bilgi sistemleri istenilen bilgileri
uretmekte yetersiz kalmaktadir. Bu sistemlerin uyarlanmasi
zaman alic1 ve maliyetli olacaktir. IKM’nin faydalar1 yol agtig
ek maliyetlerin Gtesine gecemeyecektir.

5.Mevcut muhasebe uygulamalart IK’min yanls ydnetimi

5.IKM nin alt unsurlarmimn kiiiik bir kism aktiflestirilebilecek ve
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konusunda koruma saglamamaktadir. TK insan giicii biitgeleme,
egitim ihtiyaglart ve promosyonlarin planlanmasinda ve kontrol
edilmesinde iIKM ¢ok 6nemli bir ara¢ olacaktir.

amortisman ayrilabilecek, geriye kalan kismi sabit kalacaktir. Bu
nedenle karar verme siireglerinde kullanicilara kanitlanmis bir
yarar1l yoktur. Finansal tablo kullanicilari ve muhasebeciler az

ilgi gostermekte veya gostermemektedirler.

6.IKM gercekte serefiyenin bir pargasidir ve serefiyenin
degerlemesinde sorunlar vardir. TKM ayni zamanda reklam,
finansal kiralama ve AR-GE harcamalar1 gibi muhasebe
uygulamalarina benzemektedir. Tiim bu muhasebe uygulamalar
icin genel kabul gérmiis muhasebe uygulamalar1 bulunmaktadir.

6.Mevcut kar tahmin araglarinin yanisira IKM isletmenin gelecek
kar ve biiylime projeleri i¢in yardimei olabilecek ek bir aragtir.

7IKM’nin etik gerekgeler nedeniyle gésterilmesi sakincalidir. Bu
durum insanmn ve isletmenin gizliligini ihlal etme manasina
gelebilmektedir. Ozellikle galisanlarin  degeri igin rastgele
numaralandirmalarin yapilmasi insan onuru i¢in kiigiik disiiriicii
ve yoneticilerin ¢alisanlart baskilamasi seklinde algilanabilir.
Ayrica isletme rakipleri kalifiye ¢alisanlari kendi biinyelerine
katma yoluyla rekabet iistiinliigii arama yollarina gidebilir.

7IKM galisan motivasyonunu ve orgiit hedefleri dogrultusunda
caliganlar arasi baglilig: tesvik edebilecek bir aragtir.

Kaynak: Fleming 1977’den uyarlanmustir.

Dean vd. (2012) yapmis olduklari ¢alismada isletmelerde muhasebe biriminde ¢alisanlara ve serbest
muhasebecilere anket uygulayarak IK’nin bilangoda yer alip almamasi konusunu incelemislerdir. Anketin
gonderildigi 500 kisiden 180°’i geri déniis yapmistir. Katilimeilarm %82’si IK degerinin bilangoda yer
almamas1 gerektigini ifade etmistir. Bunun nedenini ise genel olarak IK degerinin tam manasiyla
6l¢limiiniin imkansiz oldugu, siibjektif sonuglarin ortaya ¢ikacagi ve isletmeler arasinda uyumlu ortak bir
deger odlgiitiiniin saglanamayacag olarak ifade etmislerdir. Ayrica IKM nin finansal-tablolarin manipiile
edilmesini kolaylastiran bir varlik olacagini ifade eden katilimcilar, IK devir hizinin yiiksek olmasmin IKM
siirecinde is yiikiinii artiracagini ifade etmislerdir. Ayrica, IK’mmn. finansal tablolarda yer almasimin
gerekmedigini ifade eden katilimcilar, finansal performansm halihazirda isletmede yer alan IK’nin degerini
gosterdigini belirtmiglerdir. Basarilt bir isletmenin/ en iyi insan varligina sahip oldugu gorisiini
savunmuslardir.

Literatiir Taramasi

Gegtigimiz on yil iginde IKM ' iizerine yapilan g¢aligmalarda IKM’nin isletme veya orgiit
performansina etkisi, IKM’nin’ degerlemesi ve. &l¢limii, IKM’ye iliskin diizenlemeler, standartlar ve
raporlanmasi konularina odaklanildigi® gézlenmektedir (Cherian ve Faroug, 2013; Theeke ve Mitchell,
2008). Benzer sekilde literatiirde IK’nin degerini ve isletmeye katkilarini gosterecek olgiit gelistirilmesi
lizerine ¢alismalar yer almaktadir (Steen ve Welch, 2011).

Micah vd. (2012), yapmis olduklar calismada Nijerya’da IKM raporlar ile isletmelerin finansal
performansi arasindaki iligkiyi incelemislerdir. Hisseleri Nijerya borsasinda iglem goren 52 igletmenin 5
yillik finansal-verilerinden faydalanilarak yapilan ¢alismada isletmelerin &zkaynak karlihgi ile KM
raporlar1 arasinda pozitif iliski oldugu sonucuna ulagilmistir.

Enofe vd., (2013), yapmis olduklar1 ¢alismada borsada islem goren kar amaglh kuruluglar ve kar
amacsiz kuruluglarm IKM raporlamalar ile finansal performans arasindaki iligkiyi incelemislerdir. IKM
raporlamalar1 ile finansal performans arasinda pozitif iliski oldugu saptanmistir. Ayrica kar amagl
kuruluslatin kar amagsiz kurulusara gore daha fazla IKM raporlamalari yaptig1 ifade edilmistir. Karliligin
isletmeleri finansal tablolarinda IKM raporlamalaria yénlendirdigi belirtilmistir.

Sharma ve Kumar (2014), 6zel ve kamu bankalarinin kamuya agikladiklari bilgileri 1K raporlart
iizerinden analiz etmislerdir. Calisma ile kamu bankalarmin 6zel bankalara kiyasla IK’ya iliskin daha
nitelikli ve fazla bilgi sunduklari sonucuna ulasilmistir.

Ceran (2007), IKM’nin kapsami, ©Onemi ve hsaplama yontemlerine iliskin bir calisma
gergeklestirmistir. Gambling (1974), sistem dinamigi yaklasiminin IKM uygulamasinda kullanigina iligkin
bir ¢aligma gerceklestirmistir. Steffy ve Maurer (1988), IKM’de ekonomik etkinligin 6lciimlemesine
yonelik olarak aktiflestirme ve 6lgmeye yonelik bir model dnerisinde bulunmuglardir. Gréjer ve Johanson,
(1998) 1960-1990 dénemini ele alan bir literatiir taramasi gerceklestirmis ve IKM’de meydana gelen
gelismeleri degerlendirmislerdir. Bullen ve Eyler (2010), IKM uygulamalarina iliskin literatiir taramast
yaparak birbirinden farkli tilkelerde yapilan ¢aligmalara deginmistir.
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Michael (2013), Nijerya’daki banka ve iiretim isletmelerinde IKM uygulamalarini incelemistir.
Secilmis 12 isletmenin raporlarn {izerinden analizler gerceklestirmistir. Calismada IKM raporlamalarinin
bankalarda iiretim isletmelerine gore daha yiiksek oldugu sonucuna ulasilmigtir. Ayrica isletme biiyiikligii
ile IKM raporlamalari arasinda pozitif iliski oldugu ifade edilmistir.

Steen, Welch ve McCormack (2011), yapmis oldugu ¢alismada IKM’nin farkl algilanis bigimleri ve
kavramsallagtirmalarin1  incelemislerdir. 1K, entelektiiel sermaye ve serefiye konularinin birlikte
degerlendirildigi  galismada, IKM’nin uygulamasinda g¢ok sayida etkenin varhigi nedeniyle
gerceklesemedigi ifade edilmistir.

Toulson ve Dewe (2004), IKM’nin muhasebe acisindan énemini, kimler i¢in énemli oldugunu ve
orgiitsel stratejiler ile iliskisini aragtirmiglardir. Yapilan anket ¢alismasi ve igerik analizi sonucunda
IKM’nin hesaplanmasmin stratejik ve rekabetgi iistiinliik kazandiracak bir arag oldugu ve isletmenin
giivenilirligi i¢in 6nemli oldugu sonucuna ulasilmistir.

Kaur, Raman ve Singhania (2014), Hindistan’da faaliyet gosteren ve borsada islem goren ilk 500
sirket arasindan farkli sektorlerde faaliyet gosteren bes sirketin yillik raporlarini incelemislerdir. IKM’ye
iligkin raporlamanin olduk¢a diisiik seviyede oldugu ifade edilmistir. Bu bes firmadaki raporlamalardan
IKM’nin sektérden sektdre farklilik gdsterdigi sonucuna ulagilmstir. Ayrica igletme raporlarinda IKM’ye
iligkin bilgilerin belirli bir bicimde olmadigi, firmadan firmaya farkliliklar gosterdigi belirtilmistir.

Sonuc ve Oneriler

Uretim faktorlerinden biri olan IK’nin sahip oldugu- bilgi, teeriibe, yetenek isletme siiregleri ve
sonuclarmi etkilemektedir. Bagka bir ifadeyle isletmenin sahip oldugu IK, isletmenin basarisi iizerinde
etkili olmaktadir. Yetersiz veya eksik IK kullanimi, ¢lde edilecek ciktilarin niteligini etkileyecektir. Bu
nedenle isletme faaliyetlerinin siirdiiriilmesinde IK &nemli bir unsurdur. Isletmenin sahip oldugu diger
varliklar gibi degeri hesaplanmali, yatirimlar takip edilmeli ve finansal tablolarda bilgi kullanicilarina
aktarilmahdir. IK’ni varlik olarak izlenip ilgi‘duyanlara aktariimasi konusunda IKM 6nerilmistir.

IKM, IK’nin varlik olarak izlenip, degerinin hesaplanmasi ve ilgi duyanlara aktarilmas siirecidir.
Isletme ici ve isletme dis1 bilgi kullamcilart elde edecekleri bu verileri karar verme siirecinde
kullanacaklardir. Isletme i¢i bilgi kullanieilar, IKM ile terfi, promosyon, tesvik, gelecek egitim ihtiyaglart
gibi konularda veri saglayacak bir arag elde etmis olmaktadir. isletme dis1 bilgi kullanicilart ise, isletmenin
sahip oldugu varliklarla birlikte IK’nin degerini de gorerek yatirim kararlarini daha fazla veriyle
gergeklestirmis olacaklardir.

IKM’nin literatiirde cok sayida ¢alismada faydalar: ifade edilmis olmasina ragmen, uygulamacilar
acisinda heniiz yeterli kabulii saglayamamistir. IK’min varhik olarak degerlendirilemeyecegi goriisii,
IKM’nin nasil hesaplanacagi, hangi maliyetlerin aktiflestirilecegi ve nasil raporlanacagina iligkin
standartlarm olmayis1 IKM’nin uygulanmayisinin nedenlerindendir. Bazi isletmeler yillik raporlarinda
IKM’ye iliskinveriler sunmasina ragmen genele yayilmis IKM uygulamasi heniiz olusmamistir.

Literatiirde yer alan ¢aligmalarda IKM’nin finansal tablolarda yer almasi gerektigini ifade eden gok
sayida calisma yer-almaktadir. Buna karsin IKM’ye iliskin ¢ok sayida olumsuz elestiri vardir. Bu
elestirilerden bazilar1 §0yledir: insanlar varlik tanimina uymamaktadir, insanlar varlik olarak kabul edilse
bile degeri hesaplanamaz, insanlarin sayisal olarak ifade edilmesi is giicii arasinda karmasaya yola
acabilecektir. Benzef sekilde IKM’nin uygulamasinda standardin olmayisi isletmeler arasinda farkli
hesaplamalara neden olacaktir. Bu durum ise finansal raporlarin giivenilirligine golge diisiirecektir seklinde
elestiriler vardir.

Isletmelerin sahip olduklar1 IK, isletmeler igin son derece énemli bir varliktir. Steve Jobs’un
vefatinda, Bill Gates’in emekliliginde sirketlerin hisseleri belirli bir diislis egilimi gostermistir. Bu durum
isletmelerin entellektiiel sermayelerinin unsuru olan IK’nin isletmelerin &nemli bir varligi oldugunu
gostermektedir.

IKM’nin isletme bilancolarinda gdsterilmesi icin gerekli diizenlemeler gerceklestirildiginde bilgi
kulanicilar1 fayda saglayacaktir. Bunun igin &ncelikle IKM uygulamalari i¢in 6nerilmis modeller
gelistirilerek 6rnek uygulamalar gerceklestirilmelidir. Isletme yéneticilerine ve IKM uygulayicilarina
IKM’nin 6neminin anlatilmas gereklidir. IKM uygulamalarina iliskin deger hesaplama yontemleri, maliyet
kalemleri ve raporlama standartlar1 gelistirilerek isletmeler arasi farkliliklarin giderilmesi, objektif ve
karsilastirilabilir raporlama dilinin olusturulmas: gerekmektedir.
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Ozet: Giinlik hayatin biiyiik bir bolimiinii bilgisayarli ortamlarda  veya
laboratuvarlarda gegiren insanlar, yiiksek miktarlarda manyetik alana maruz
kalmaktadirlar. Ozellikle, bilgisayar ekranlarmin yaydigi zararh isinlar, insan
sagligint olumsuz etkilemektedir. Bu c¢aligmada, Oncelikle literatiir. taramasi
yapilarak elektromanyetik alanlarin insan sagligi ilizerindeki olumsuz etkileri
incelenmistir. Daha sonra, bilgisayar ekranlarmun yaydigi zararli 1sinlarin kaktiis
bitkisi ile minimize edilip edilmedigi arastirilmig olup yapilan dlgiimlerle bu durum
ortaya konmustur. ELF (Cok diisiikk frekansl) olgimleri; kaktiis bitkileri ve
bilgisayar  ekranlar1  ¢esitli  sekillerde ve ortamlarda, bulundurularak
gerceklestirilmistir. Sonug olarak, farkli 6zellikteki (LCD, Tiiplti) ekranlar {izerinde
defalarca yapilan 6l¢lim ve testler ile birbirine yakin sonuglar elde edilmis ve
ortamda bulunan manyetik alanin kaktiis bitkileri tarafindan minimize edilmedigi
ortaya ¢ikmustir.

Anahtar Kelimeler: Manyetik alan, ELF, kaktiis bitkisi, LCD ve tiiplii ekran

Effect of Cactus Plants on Magnetic Fields Bruited by Computer
Screens

Abstract: People, who spend most of their lives in computerized environments or
laboratories, are exposed to high measures of magnetic field. Especially harmful
rays bruited by computer screens affect people’s health in a dangerous way. In this
study, firstly literatiire review was performed, later the effects of harmful rays and
radiation bruited by computer screens were investigated whether or not minimized
with cactus plants The minimizeation or non-minimizeation of these harmful rays
and the radiation by the cactus plant is displayed with the calculations and is
demonstrated with the tests. The Extremely Low Frequency (ELF) calculations are
displayed with the cactus plants which are in differents shapes and surroundings. In
conclusion, after the tests and calculations applied on differential screens (LCD,
CRT) gave always nearly same results and the magnetic field present in the
surroundings were clearly not minimized by the cactus plant.
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Giris

Bilimsel aragtirma ve gelistirme calismalart sonucu bir yandan modern bir yasam kalitesi
tiretilirken diger yandan, yasam kalitesini zorlayan kirliligin de ayni oranda iiretildigi goriilmektedir. 19.
yiizyilda elektrigin kesfi ile yeni bir yasam boyutu a¢ilmis ve bunu izleyen teknolojik yenilikler ¢ogalmistir
(Tatak, F., 2005). Bu bilgi ve teknolojik gelisimin olumlu yonii yasami kolaylastirmak iken olumsuz yonii
ise, yasam kalitesini bozan unsurlart igermektir.

Giinliik hayatta elektrikli ev araglarinin kullanimi, toplumlarin gelir seviyesine bagli olarak
gittik¢e artmaktadir. Elektrik akimi ile ¢aligsan her ara¢ veya ona enerji tasiyan kablolar, ¢evresinde elektrik,
manyetik veya elektromanyetik alan olusturur. Bu aletlerin c¢aligmasi sirasinda, canlilarin aletlerden
kaynaklanan elektromanyetik alan etkisinde kaldigi bilinmektedir (Cameron, I. W., Hardman, W.
E.,Winters, W. D., Zimmerman, S., Zimmerman, A. M., 1993). Manyetik alanin, gézle goriilmemesi,
etkisinin ¢ogu zaman dogrudan hissedilmemesi ve uzun.zaman sonra artarak ortaya ¢ikmasi insanlar
tarafindan yeterince onemsenmemektedir. Elektronik Manyetik (EM) alan elarak da adlandirilan radyasyon
dogada ¢ok az miktarda bulunur ve insan viicudu bundan etkilenmez. Ancak, teknolojinin gelismesi ve
radyasyon yayan cihazlarin kullaniminin artmasiyla radyasyona maruz kalan kisilerin viicut dengesi
bozulmakta ve ¢esitli rahatsizliklar ortaya ¢ikmaktadir. Son yillarda teknoloji harikasi olan bilgisayarlarin
giinliik hayatimiza girmesiyle birlikte 6zellikle monitorlerden yayilan elektromanyetik alanlar insanlarin
sagligini olumsuz yonde etkilemektedir (Arnetz, B. B, Berg, M. J.). Bilgisayar monitérleri 0-1015 Hz arasi
belirli baz1 frekanslarda elektromanyetik 1s1ma yaparlar. S6z konusu olan bu araliktaki elektromanyetik
dalgalarin paketcik (quantum) enerjileri bir elektronu yoriingesinden koparacak kadar yiiksek degildir.
Fakat yukarida belirtildigi gibi bu elektromanyetik 1simalarin canli organizmalara olumsuz biyolojik
etkileri vardir (Internet: TMMOB, Erisim Tarihi: Ekim 2014.).

Bu calismada, bilgisayar ekranlarinin yaydigi zararli 1sinlarin ve radyasyonun kaktiis bitkisi ile
minimize edilip edilmedigi arastirilmistic: Bu durum, yapilan 6l¢limlerle agikg¢a ortaya konmus ve testler
sonucunda ise ispatlanmistir. Caligma giinliik hayatin biiyiik bir bolimiini bilgisayarli ortamlarda veya
laboratuvarlarda gegiren insanlarin manyetizmadan korunmasi gerektigini ortaya koymak acisindan ¢ok
onem arz etmektedir.

Calismanin ikinci boliimiinde, elektrik ve manyetik alana; li¢lincii boliimde, bilgisayar ekranlarinin
insan saglig1 tizerindeki etkilerine; dordiincii boliimiinde, aragtirma kapsaminda yapilan dl¢iimlere ve son
olarak besinci boliimde ise, ¢calismadan elde edilen sonug ve Oneriler kismina yer verilmistir.

Elektrik ve Manyetik Alan

Elektrik alani, bir elektrik yiikiiniin baska bir elektrik yiikii iizerinde yarattigi ¢ekme veya itme
kuvveti etkisini ifade eder. Her elektrik yiikii (sarj) bir elektrik alani iiretir. Elektrik alanini meydana getiren
sey, elektrik yiiklerinin varligidir. Bundan dolayidir ki, elektrik sebekesine bagli bir lamba, i¢inden akim
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gecip yaniyor olmasa bile bir elektrik alan1 yaratir. Bir cihazin beslenme gerilimi yiikseldik¢e, bunun
sonucu olarak ortaya ¢ikan elektrik alani da yiikselir. Elektrik alan giddeti kaynaktan uzaklastik¢a hizla
azalir. Elektrik alan1 igin dikkate deger bir nokta, az da olsa yalitkan nitelikli kiigiik bir engelin bile (bina,
agac vb.) elektrik alanini1 engelliyor olmasidir. Manyetik alan ise, elektrik yiikleri yer degistirdiginde, yani
bir elektrik akimi sirkiilasyonu oldugunda ortaya ¢ikar. Lamba yandiginda, elektrik alaninin yani sira,
akimin besleme kablosundan lambaya gecisinden kaynaklanan bir manyetik alan da s6z konusudur. Akim
ne kadar yiliksekse, bunun bir sonucu olan manyetik alan da o kadar yiiksek olur. Elektrik alaninda oldugu
gibi, manyetik alan siddeti de mesafe ile hizla azalir. Buna karsin manyetik alan, elektrik alaninda oldugu
gibi engel teskil eden nesnelerce neredeyse hig engellenemez (Internet: TUBITAK, Erisim Tarihi: Ekim
2014).

Ozetle, elektrik ve manyetik alanlar elektrikle calisan her cihazin etrafini saran kuvvet gizgileri
olarak tanimlanmaktadir. Elektrik alan olusumu, ortamda yiiklerin varligina baglidir. Manyetik alan ise,
yiiklerin hareketli olmasiyla (akim akmasiyla) olusur. Elektrik alan, ortamda bulunan' diger bir yiike
uygulanan kuvvet seklinde agiklanmaktadir. Manyetik alanlar ise, ortamdaki hareketli yiiklere kuvvet
uygularlar. Elektrik ve manyetik alanlarin hem siddeti hem de yonii s6z konusudur, yani vektorel
biiyiiklikklerdir (Karaoglu, B., 1996).

Elektrik Alaninin insan Bedeninde Hissedilme Sekli

Insan bedeninde, elektrigi iletme 6zelligi (iletkenlik) bulunmaktadir. Viicut, bir elektrik alanina
maruz kaldiginda, elektrik yiikleri indiiksiyon olgusunu takiben bedenin yiizeyinde birikir. Elektrik
yiiklerinin birikmesi, kendini farkli etkilerde gosterir. Temas sirasinda cilt ile cisimler arasinda mikro-
kivilcimlar goriiliir. Bu olgular ciltle temas eden cisimlerin iletken olduklarini gdsterdikleri gibi, insan
tarafindan daha fazla algilanabilir niteliktedirler. Saglarin ve vicut tiiylerinin titresmesi (elektriklenmesi)
gayet carpict bir gekilde, statik elektriklenme durumunda saglarin kafa derisi {izerinde diklesmesiyle
kendini gosterir. Bu karakteristikler elektrik alaninin kigiye bagli olarak az veya ¢ok algilanmasini saglar.
Viicut tiiyli/sag miktarinin fazlaligindan. otiiric  6zellikle erkekler kadinlardan daha duyarliyken
hayvanlardaki hassasiyet hem kadinlardakindenhem de erkeklerdekinden fazladir. Ayni mantik
gergevesinde, elin {ist kismi‘avug iginden 2 ila 3 kat daha hassastir. Kollarimizi yukart kaldirdigimizda,
kollar ve ellerin yiizeyindeki elektrik alanini lokal olarak artiririz. Elektrik alaninin algi esikleri kisiden
kisiye degisir.

= 10 kV/m altinda, ¢ok az sayida insan ciltlerinin {izerine “lifleniyormus” gibi hisseder,

= 10-20 kV/m arasinda, kimi insanlar derilerinde ignelenme hisseder,

= 20 kV/m-itibaren, insanlarin %5'inden fazlasi ignelenme hissederken bazilart bunu nahos bir his
olarak nitelendirmektedir (Aral, B. S., 2008).

Elektromanyetik alanlar ve insan sagligi dendiginde once radyasyon ve ozellikle iyonlastiran—
iyonlastirmayan radyasyon tanimlarina agiklik getirmek gerekmektedir. Radyasyon sozciigii, madde igine
niifuz edebilen igmlar i¢in kullanilmaktadir. Madde icine niifuz edip atomlari iyonlastirmasi (elektron
koparmasi) ya da iyonlastirmamasina gore iki grup s6z konusudur.

* DC - 300 GHz aras1 iyonlastirmayan Elektromanyetik Radyasyon,
* 300 GHz iistli iyonlastiran Niikleer Radyasyon (ndtron, proton, alfa, beta tanecikleri, x ve gama
1s1nlar gibi) (Karaoglu, B., 1996).
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Burada incelenen konu, iyonlasgtirmayan elektromanyetik radyasyondur.

Elektromanyetik Seviyeler

Uluslararasi iyonlastirmayan radyasyondan koruma kurulu (ICNIRP)’nun kilavuzlarinda iki sinifta
limitlerden s6z edilmektedir. Bunlar; Temel Sinirlamalar ve Referans Seviyeler’dir.

Temel Smirlamalar: Dogrudan saglik etkileri yaratan ve zamanla degisen elektrik, manyetik ve
elektromanyetik alanlardir. Temel sinirlamalar igin kullanilan parametreler frekansa gore;

- Akim yogunlugu (J) [A/m’]
- Ozgiil sogurma orani (SAR) [W/kg]
- Gii¢ yogunlugu (S) [W/m?]’dur.

Bunlardan sadece ortamda bulunan (insan viicudunun. digindaki) gii¢ yogunlugu kolayca
Olciilebilir.

Referans Seviyeler: Bu seviyeler temel sinirlamalarin saglanip saglanmadigimin belirlenmesine yarayan
Olciilebilir biiylikliklerdir. Bu seviyeler yapilan Olgiim ve <testlerden oldugu kadar bilgisayar
simiilasyonlarindan da elde edilir. Referans seviyelerin saglanmasi temel smirlamalarin da saglanmasi
anlammna gelir. Olgiilen ya da hesaplanan deger referans seviyeden yiiksek ¢ikmasi dogrudan temel
siirlamalarin agilmast anlamina gelmeyebilir. Ancak, boyle durumlarda dogrudan temel sinirlamalarin
saglanip saglanmadig test edilmelidir.

Sekil 1'de smir degerlerin frekansla degisimi goriilmektedir. Ustteki egri calisanlar icin sinir
degerleri gosterirken alttaki egri genel halki gostermektedir. DC'den 1 MHZ'e kadar, 6rnegin genel halk igin
300 V/m smur deger olurken, bu deger cep_ telefonlar: i¢in ayrilan 900 MHz frekansinda 42 v/m degerine
diismektedir. Bu sinir degerler onlarca kat giivenlik pay1 birakilarak olusturulmaktadir (Sevgi, L., 2005).

El. Alan
Siddeti

137 Vim
300 Vim N stvim " gtvim
27.5 Vin
M 0.08 Wikg SAR

142 Vim |

0.4 Wikg SAR

1.5 kVim|

I I | |
1MHz 10 MHz 400 MHz  2GHz Frekans

Sekil 1: Sebeke frekanslarinda viicuttan akan akim ile siire arasindaki iligki (Sevgi, L., 2005)
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Diinya Saglik Orgiitii (World Health Organization — WHO), dzellikle kanserojen maddelerle ilgili
calismalar1 dort grupta toplamaktadir; (1) kanserojen, (2) olast kanserojen, (3) muhtemel kanserojen, (4)
heniiz smiflandirilamayanlar. Yiiksek gerilim hatlariyla ilgili uzun siireli, genis katilimli ve giivenilir
caligmalar/aragtirmalar gergeklestigi icin WHO eldeki arastirma verilerine dayanip ELF manyetik alanlari
artik (olasi) kanserojen smifinda gdstermektedir (Sevgi, L., 2005). Tablo 1°de, genel halk ve mesleki
maruziyet standartlar1 verilmistir.

Tablo 1: Genel halk ve mesleki maruziyet standartlari

Genel Halk Standartlar Mesleki Maruziyet Standartlar
_ E-Alan: 10 kV/ E-Alan: 30 kV/
TS ENV 50166-1 - - TS ENV 501661 standards = =
standardi B-Alan: 6.4 G B-Alan: 16 G
E-Alan: 5 kV/m E-Alan: 10 kV/m
ICNIRP standardi ICNIRP standardi
B-Alan: 1 G B-Alan: 5 G
IARC ELF manyetik alanlar 2B simifi karsinojen ilan edilmistir (Ekim 2001).
WHO ELF manyetik alanlar i¢gin 3 mG’un losemi riskini 1,7 kat, 4mG’un ise 2 kat
artirdig1 bildirilmigtir (2004).

Tablo 2’de bazi aletler ve olusturduklart manyetik alanlar, Sekil 2°de ise, bazi cihazlardan yayilan
elektrik ve manyetik alan degerleri gosterilmistir.

Tablo 2: Bazi aletler ve tipik manyetik alanlari (miliGauss cinsinden) (Sevgi, L., 2005)

Cihaz / Uzaklik d d=10cm | d=30cm | d>1m
Elektrik siipiirgesi 300-400 30-50 3-5
Utii 5-10 1 0.5
Camasir makinasi 20-30 3-5 1
Sa¢ kurutma makinasi 400 10 1
Elektrik tras makinasi 200 5 0.5
Mikser 70-200 5-10 0.5
Kahve makinesi 3-5 0.5 0.5
Bulasik makinasi 20-40 5-10 0.5-1
Elektrik firimi 5-10 0.5 0.5
Tost makinasi 5-10 0.5 0.5
Buzdolabi 5-10 1 0.5
Miizik seti 3-5 1 0.5
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Renkli TV 3-5 1 0.5
Digital saat 2-5 1 0.5
Klima 100 3-5 0.5
Fotokopi makinasi 80-150 10-30 1-3

Bilgisayar Ekranlarinin insan Saghg Uzerindeki Etkileri

Bilgisayarlar, tiim diinyada insanlarin giinlik yagaminda énemli bir rol oynamaktadir (Szeto v.d;
2014). Bilgisayarlarin popiilerliginin artmasina paralel olarak kisisel /alim giicliniin de artmasi
bilgisayarlarin hem ev hem de is yasaminda ¢ok daha yaygin kullanilmasina yol agmistir. Bilgisayar
kullaniminin bu yaygin etkisinin artmasiyla birlikte ekranlarin sagliga olan etkisi tartisilmaya baglanmistir.
Arastirmalarin biiyiik bir ¢ogunlugu ekranlarin yaydigi radyasyon seviyesi tizerine odaklanmistir (Blehm
vd; 2005).

Ekranlarin viicuda verdigi zararlarin ilki, bedeni statik elektrik yiikii ile yiiklemesidir. Ayrica,
ekranlari bir diger zarari, kullandiklar1 renk skalasi/yiiziinden o6zellikle oyunlarda beyni yormalaridir.
Ozellikle, 0-6 yas grubundaki ¢ocuklarin uzun siire televizyon ya da bilgisayar basinda kalmalar1 sonucu
g6z bozukluklart ve yogunlagma sorunu yasadiklart bilinmektedir. Normal bir ekran saniyede 70Hz
dedigimiz bir hizda titresir ve goriintiisiinii tazeler. Oysa saglik i¢in alt sinir 100Hz’dir. Bu TV’ler i¢in de
bdyledir. Daha diisiik hizlarda bozulmaya yliz tutan fliloresan lambalar gibi goézleri ciddi anlamda yorarlar
(internet: TUBITAK, Erisim Tarihi: Ekim 2014).

Yapilan c¢aligmalar, bilgisayar kullanicilarinin bilgisayar ekrani karsisinda 10 yildan fazla ve
haftada en az 30 saat zaman gegirmeleri durumunda birtakim saglik problemleri ile karsi karsiya
kaldiklarin1 ortaya koymustur.  Ekranlarin bahsedilen radyasyon etkilerinden dolay1 bilgisayar
kullanicilariin karsilastiklart saglik problemleri arasinda bedensel rahatsizliklar, depresyon, saplanti gibi
hastaliklar gelmektedir. Bahsedilen hastaliklarin yanmi sira ekran karsisinda zaman harcayan bilgisayar
kullanicilarint en_¢ok etkileyen saglik probleminin ise gozle iligkili semptomlar oldugu belirtilmektedir
(Blehm vd; 2005). Thomson’da yaptig1 bir arastirmada bilgisayar kullanicilarinin goérsel semptomlari
tizerinde durmus ve bu semptomlarin neden oldugu saglik problemlerini, gbz yorgunlugu, gozle ilgili
rahatsizliklar, g6z kurulugu, sasilik, bulanik gérme seklinde belirtmistir (Portelle vd.; 2012).

Bilgisayar, kullanicilarinda goriilen géz semptomlar1 genel olarak “Bilgisayar Gorme Sendromu
(BGS)” olarak adlandirilmaktadir ve semptomlar bilgisayar ekrani karsisinda gegirilen siirenin uzamastyla
artiy gostermektedir (Biiyiikbas vd; 2012). Ozetle; ekranlardan kaynaklandigi iddia edilen fiziksel risk
faktorleri genellikle;

- Ekrandan yayilan X (Rontgen) isinlari, optik 1sinlar, radyo frekans isinlari, ¢ok disiik frekans 1sinlari,
agir1 diisiik frekans 1sinlart (Blehm vd; 2005)

- Mordtesi (ultraviolet) ve Kizilalti (infrared) 1sinlar,

- VLF, ULF, ve ELF elektrik ve magnetik alanlar,

- Statik elektrik yiikleri,

- Akustik giiriilti (ultrason, infrason),

- Elektronik devre elemanlarindan havaya yayilan kimyasallar (polichlorinated biphenils),

- Ekran titremesi,
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- Gozii etkileyen 151k yansimalari v.b. olarak tanimlanmaktadir (internet: Artun, T., Erisim Tarihi: Ekim
2014.).

Arastirma Kapsaminda Yapilan Ol¢iimler ve Sonuclari

Bu boliimde, kaktiis bitkisinin elektromanyetik alant minimize edip etmedigini ortaya koyan
6l¢iim, test ve bu analiz sonuglarina yer verilmistir.

Ol¢iim Cihazi

Olgiimlerde kullamlan cihazlar Gazi Universitesi Tip Fakiiltesi Non-Iyonizan Radyasyondan
Korunma (GNRK) Merkezi’nden alinmis olup asagida belirtilmistir.

e Narda EFA 300 Ol¢iim cihaz1

- Manyetik (B) Alan (SHz — 32
kHz) Probu
¢ Narda EMR 300 Ol¢iim cihaz1

- Elektrik Alan (100 kHz— 3
GHz) Probu (tip 8.3)

Resim 1: Olciim cihazi

Olciimde Kullanilan Kaktiis Cesitleri

*  Acanthocalycium Glaucum

* Agevea Americana Blauw

*  Aloe Morlatis

¢ Armatocereus Cartwrigthtianus
e Pachycereus Pringlei

* Trichocereus Huascha

LCD Ekran Oniinde Yapilan Olgiim

Calismada, oncelikle kaktiis bitkisinin LCD ekranlarin yaydigi manyetik alani minimize edip
etmedigi incelenmistir. LCD ekran {izerinde yapilan 6l¢im sonuglart sekil, resim ve tablolar halinde
verilmistir. ELF Ol¢iimleri, gesitli kaktiislerin ¢esitli sekillerde ve farkli ortamlarda bulundurularak
yapilmistir. LCD ekran o6niinde defalarca yapilan olglimlerde, genel olarak birbirine yakin sonuglara
ulagilmistir. Ortamda bulunan bu manyetik alanin, kaktiisler tarafindan minimize edilmedigi yapilan testler
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ile ortaya konulmustur. Resim 2’de, 6l¢iim ortami; Sekil 2°de ise yapilan 6lgiimlerden elde edilen veriler
gosterilmistir.

2.8500 W Kaktiislii ELF (MmG)
2.8000 B Kaktiissiiz ELF (mG)
2.7500
2.7000
2.6500
G 2.6000
£ 25500
9 24500 Kaktusstiz ELF (mG)
= 2.4000
2.3500 Kaktisli ELF (mG)
Ocm 30cm
Uzaklik (cm)
Ocm 30cm
\ W Kaktislii ELF (mG) 2.8156 2.5352
W Kaktiissiiz ELF (mG) 2.8157 2.5686

Sekil 2: LCD ekran oniinde kaktiislii ve kaktiissiiz yapilan l¢iimiin grafiksel gosterimi
Tiiplii Ekran Oniinde Yapilan Ol¢iim

Yapilan ELF 6l¢timleri, kaktiislerin tiiplii ekranin dort bir yaninda (saginda, solunda, arkasinda ve
onlinde) bulundurulmasiyla gergeklestirilmistir. Tiipli ekran Oniindeki ELF degerinin yiiksek oldugu
yapilan dlglimlerle belirlenmis ve ekran 6niinde defalarca yapilan dlgiimlerde birbirine yakin sonuglar elde
edilmistir. Ortamda bulunan bu manyetik alani, kaktiislerin minimize etmedigi yapilan testler ile ortaya
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konmustur. WHO’nun belirledigi standart insan sagligi i¢in 1 mG ve altindaki degerlerdir. Fakat, tiipli
ekran basinda yapilan dlgiimler 1,9 mG ile 6,4 mG arasinda frekansa bagl olarak degistigi gézlemlenmistir.
Sekil 3’te, yapilan 6l¢iimlerden elde edilen sonuglar gosterilmistir.

B Kaktlsli ELF (mG)

B Kaktlsslz ELF (mG)2

ELF degeri (mG)
w

Kakttissliz ELF (mG)2

Kaktisli ELF (mG)
Ocm

60 cm
Uzaklik (cm)

Sekil 3: Tiiplii ekran 6niinde yapilan dl¢iimiin grafikle gosterimi

Ayni sekilde, farkli marka ve modeller iizerinde de gesitli dlgiimler yapilmistir. Yapilan dlgiimler
sonucu, kaktiislerin manyetik alana herhangi bir etkisinin olmadig1 goézlemlenmistir. Farkli marka ve
modellerden alinan 6rneklemlerin Slgiimleri Resim 3-4°te ve elde edilen veriler ise Sekil 4-5’te verilmistir.

Ayrica, her birisinin uzakliga bagli olarak ayri ayr1 ELF degerlerinin nasil degistigi de Tablo 3’te
gosterilmistir.

113



Resim 3: MAC ekran 6niinde yapilan &l¢iim

ELF degeri (mg)

0.58 |
0.57
0.56 -
0.55
0.54
0.53
0.52

0.51

0.5

0.49

B Kaktlsli ELF (mG)

B Kaktlssiz ELF (mG)

0.51971

0.51978

Ocm
Uzaklik (cm) 60 cm

Sekil 4: MAC ekran 6niinde yapilan dl¢iimiin grafikle gosterimi

114




Resim 4: Diziistii bilgisayar ekrani 6niinde yapilan 6l¢iim

o o ==
o o ~ N B

B Kaktlsli ELF (mG)

ELF degeri (mG)
o
~

B Kaktissuz ELF (mG)

o
o N

60 cm

Uzaklik (cm)

Sekil 5: Dizustii bilgisayar ekrani 6niinde yapilan 6l¢iimiin grafikle gésterimi

Uriin Frekans Uzakhk (")lg:iim Degerleri
(Hz) (Cm) Mg)

Tiiplii 92 0 6,4376
Ekran 51 60 1,8819
LCD 52 0 1,3689
Ekran 53 60 0,59369
Mac 194 0 0,57824
Notebook 52 60 0,51971
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260 0 1,2932
Notebook

50 60 0,6526

Tablo 3: Cesitli ekranlarin 6niinde yapilan 6lgiimlerin tablo ile gosterilmesi

Burada her iki ekran tiiri (LCD, Tiipli) i¢in de dikkat ¢eken en 6nemli unsurun, manyetik alanin
kaynak ve Ol¢lim cihazinin arasindaki uzakligin karesi ile ters orantili olarak azaldigi ve o6zellikle tiipli
ekranin LCD ekrandan ¢ok daha fazla elektromanyetik alan olusturdugudur.

Sonuc ve Oneriler

Calismada, yapilan dl¢iim ve testler ile bilgisayar ekranlarinin yaydigi elektromanyetik alanlarin
kaktiis bitkisi ile minimize edilip edilmedigi arastirilmistir. Arastirma sonucu, LCD ekran &niinde yapilan
birgok Ol¢iimde yaklagik olarak birbirine yakin sonuglara ulasilmistir. Tiiplii ekran iizerinde yapilan
Olciimlerde ise, ELF degerinin yiiksek oldugu belirlenmis ve ekran oniinde defalarca yapilan 6lgiimlerde
yine birbirine yakin sonuglar elde edilmistir. Ayni sekilde farkli marka ve modeller lizerinde de ¢esitli
Olgtimler yapilmistir. Yapilan &lgimlerin higbirisinde kaktiislerin manyetik alana herhangi bir etkisi
gbzlemlenmemistir. Sonug itibariyle, bilgisayar ekranlarimin bulundugu ortamlardaki manyetik alani
kaktiislerin minimize etmedigi yapilan 6l¢iimler sonucu ortaya ¢ikmis ve testler ile ispatlanmistir. Ayrica,
manyetik alan olusturan ekranlar ile ilgili §u onerilerin belirtilmesi ve uygulanmasi insan saglig1 agisindan
onemlidir:

Kullanilmayan ekranlar, ya kapali tutulmali ya da fisten ¢ikartilmalidir. Cihazlar "Hazir durumda
(Stand by)" konumunda kaldigi stirece elektromanyetik kirlilik yaratacaktir. Bilgisayar ekrani ile klavye
arasina 1m kadar mesafe koyulmali ve‘ekran filtresi kullanilmalidir. Tiiplii (CRT) TV ekranlarindan (6n ve
arkasindan) en az 2 m uzakta bulunulmalidir. Miimkiinse LED, LCD ve plazma ekranlar tercih edilmelidir.

Yapilan c¢alisma, bilgisayar ekranlarmin yaydigi manyetik alanlarmm insan sagligina verdigi
zararlara dikkat gekmesi ve bilinenin aksine kaktiis bitkilerinin de s6zkonusu zararlari minimize etmedigini
ortaya koymasracisindan onem arz etmektedir.
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Borlu Aktif Belit Cimentolu Betonun Yiiksek Sicakhik EtKisi
Altinda Farkh Cimento Tipleriyle Karsilastirilmasi

Ulviye Giilsiim HASILOGLU ARAS, Abdulkadir Ciineyt AYDIN

Gaziantep Universitesi, Atatiirk Universitesi, Tiirkiye
ugharas@gantep.edu.tr, acaydin@atauni.edu.tr

Ozet: Bu ¢alismada Borlu Aktif Belit (BAB), CEM I 42,5/ve CEM II 32,5 olmakizere iig
farkli tipte ¢imento kullanilarak ayni graniilometrilere sahip agregalarla betonlar
tiretilmistir. Uretilen ii¢ farkli tipteki beton karisimlarmnin: basing dayanimlar1 ve bu
dayanimlarin 200-400-600 °C olarak belirlenen yiiksek sicakliklardaki/degisimi ¢imento
tipine bagli olarak elde edilmistir. Ayrica’ Ultrases (UPV) ve Schmidt g¢ekici gibi
tahribatsiz yontemlerle ii¢ farkli betonun birbirleriyle kiyaslanarak analizleri yapilmistir.
Boylece iilkemizde var olan diinya ¢apinda yiiksek bulunma oranina sahip bor madeninin
at181 olarak elde edilen kolemonit atigini degerlendirmek amaglanmistir.

Anahtar kelimeler: Bor, borlu aktif belit ¢imento, basing dayanimi, yiiksek sicaklik.

Giris

Betonun ingaat sektoriinde. kullanimi ¢ok yaygindir. Literatiirde ¢ogu ¢aligmanin ana bileseni olarak
kullanilir. Bilim diinyast betonun ana malzemesi olan g¢imentonun gesitliligi iizerine bir¢ok c¢alisma
yapmustir. Diinya bor yataklarinin %72’lik rezervi ile birinci sirada yer alan iilkemizde de borlu aktif belit
¢imento hakkindaarastirma yapmak kaginilmazdir.(TS 13353)

Tiirk Standartlar1 Enstitlisii 13353 (TS 13353) sayili standardinda gegen bor madeni Tiirkiye, ABD Cin ve
Rusya’da bulunmakla beraber BAB ¢imentosu iiretiminde kullanilan kolemanit minerali (Ca,Bs0,;5H,0)
sadece Tirkiye ve ABD’de bulunmaktadir.

BAB ¢imento klinkerinin aktif belit fazinda ana bilegeni dikalsiyum silikattir. Bu yiizden BAB ¢imento
klinkerinin Portland ¢imento klinkerinden ana farkliligi, BAB ¢imento alit faz yerine, su gerektiren aktif
belit faza sahiptir (BOREN,2008).

BAB ¢imento hidratasyonu iki temel 06zellige vardir. Birincisi, kiitle beton uygulamalarinda diisiik
hidratasyon 1sisina sahiptir. Yani, kiitle beton uygulamalarinda 7 giinliik kiir sonras1 toplam hidratasyon
1s1s1 60cal/g’dan az olmalidir. Bu deger BAB ¢imentosunda ise SOcal/g (< 60 cal/g)dir. Bu deger ¢ok diisiik
1s1 ¢imento simiflandirmasinin en yiiksek degeri olan 52.5 cal/g’dan da daha azdir (BOREN,2008). Bu
yiizden kiitle beton yapilari i¢in iyi bir segenektir (Apaydin,2010, p.19). BAB ¢imentonun diger temel
6zelliklerinden biri de normal Portland ¢imentosunun (OPC) kimyasal yapisinin farkliligindan kaynaklanan
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ileri yaslarda daha yiiksek dayanima sahip olmasidir. OPC %55-65 C 3S,%15-25 C,S fazdan olusur. Diger
taraftan BAB ¢imentosunda C;S fazi ¢ok az bulunmakta veya hi¢ bulunmamaktadir. C;S fazi hidratasyonda
daha aktiftir. Ayrica C;S igeren ¢imentolar daha hizli sertlesir ve dayanim kazanir. Yiiksek dayaniml
¢imentolarda ve ozellikle de ilk dayanimi yiiksek ¢imentolarda C;S miktari fazladir. Sertlesme sirasinda
¢ok 1s1 ¢ikarir, bu ise bir kusur olarak kargimiza ¢ikmaktadir. Yani BAB ¢imentonun dayanim kazanma hizi
ilk 7 giin i¢inde yavas, fakat 7 giinden sonra OPC’den daha yiiksektir.

BAB ¢imento iiretiminde CO, emisyonu OPC’den daha azdir. Bu yiizden BAB ¢imentonun klinkerlesme
sicakligi 1325 °C iken OPC’nin klinkerlesme sicakligi ise 1450 °C dir.2. Ulusal bildiriler kitabinda (2008)
da bahsedildigi gibi, bu durum enerji tilketiminin azalmasina ve bunun yaninda CO, emisyonunun %25
azalmasina katki saglar.

Diisiik bosluk oranina sahip olan Borlu aktif belit ¢cimento daha az gegirgen ve daha yogun bir yapiya
sahiptir. Disiik gecirgenligi olan bir betonun, servis 6mrii daha uzun olur ve ¢esitli ¢evresel etkilere karsi
durabilitesi de daha iyidir (Apaydin,2010).

Materyal ve Metot

Bu boliimde ¢alismanin amaci dogrultusunda kullanilan malzemeler hakkinda ve uygulanan metot
hakkinda bilgi verilmistir. Caligmada Erzurum ili sinirlarindaki Askale Cimentonun kum ocaginda iiretilen
kirma tastan agregamiz temin edilmistir. Agrega kullantlmadan dnce yikanmistir ve doygun kuru yiizeyli
duruma getirmek suretiyle firinda 105°C de kurutulup, kullanilmistir. Betonu olusturan agregalarin tane
dagilimi en biiyiik tane bilyiikliigline bagli olarak TS 802 (1985a)’de belirtildigi gibi gosterilen ideal
bolgeye diisecek sekilde segilmistir. Bu agidan arastirmada agregalar ayarlanmis graniilometri egrisine
uygun olarak kullanildigindan agregalar 2; 8 ve 16 mm’lik eleklerden elenmis ve eleklerden elenerek elde
edilen agregalar 0-2, 2—8 ve 8-16’1lik tane siniflari halinde siniflandirilmistir. Elenen bu malzemeler kirli
suyu tamamen gidene kadar yikanmistir. Bu sekilde kullanima hazir hale getirilmistir. Bu ¢alismada CEM I
42,5, CEM 1I 32,5 ve Borlu Aktif Belit Cimento olmak tizere {i¢ farkli ¢gimento tiirii kullanilmistir.
Cimentolardan CEM 11 32,5 ve CEM 142,5 Askale Cimento’dan temin edilmistir. Borlu Aktif Belit
Cimento ise Ankara’ da bulanan Ulusal Bor Arastirma Enstitiisii’ den (BOREN) temin edilmistir.
Calismada tahribatsiz yontem olarak 2 ayr1 yontem kullanilmistir. Bunlar Ultrases hizi 6l¢iimii ve Schmidt
¢ekici deneyleridir. Ultrases hiz 6l¢tim (UPV) cihazi, ultrasonik ses dalgalari tireterek, bu dalgalari
numuneye gonderip, numunenin sonunda dalgalarin alinmasina kadar gegen siireyi 6lgmektedir. Ultrases
hiz 6l¢iimii beton iginden gegirilen ultrasonik boyuna dalganin hizinin lgiilmesi esasina dayanmaktadir
(Ar10glu,1986). Yiiksek Ultrases hiz dl¢iimii betonun daha saglam ve daha yiiksek dayanikliliga iliski
kurulmasinin yaninda, betonun nem igeriginin ve iiretim detaylarina da bagli olmasini da igerir
(Abhijit,2012). Caligmamizda yapilan bir diger deney olan Schmidt ¢ekici ise beton yiizey sertligini 6lger.
Tahribatsiz bir yontemdir ve sigrama teknigi kullanilir. Sigrama teknigi, Shore sigrama teknigine
dayanmaktadir. Buradaki mantik bir cisim ne kadar sertse dayanimi da o kadar yiiksektir seklinde
agiklanabilir, Schmidt cekici ad da verilen beton cekici yalmz gdzeneksiz betonlar i¢in uygundur. Olgiim
yapilacak yiizey temiz, diiz ve kuru bir satith olmalidir. Bunun i¢in beton yiizeyi boya, yag, toz gibi
maddelerden arindirilarak diizgiin bir hale getirilmelidir. Temizleme islemi ¢ekic ile birlikte verilen
zimpara tas1 ile yapilabilir. Higbir sekilde siva iizerinden 6l¢iim alinmamalidir (ilhan, 2000). Calismamizda
ayrica tahribatli test tiirii olan basing dayanimi testi de kullanilmistir. Bu test ile eksenel basing yiikii etkisi
altindaki betonun kirilmamak igin gdsterebilecegi direnme kabiliyeti 6l¢iilmiistiir. Biitiin bu deneylerin
yapilig siralamasi asagida anlatilmistir.

Bu aragtirmada toplam 108 adet 10 x 20 cm boyutundaki silindir numune beton numunesi iiretilmis olup,
bunlarin 27 tanesi kontrol grubu olarak kullanilmistir. Calismada dokiilen betonlardan kontrol grubu
ayrilarak bu numunelere Ultrases hizi, Schmidt Cekici ve basing dayanimi deneyleri uygulandi. Diger
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betonlar ise 200°C, 400°C ve 600°C sicakliklarda tiger saat bekletildikten sonra oda sicakliginda sogutuldu.
Bu islemden sonra elde edilen tiim numuneler yiikleme hiz1 2.5 kg/cm*/s secilmis olan basing dayanima,
Ultrases hizt ve Schmidt ¢ekici ile 6lgiimleri yapilmistir. Farkl yiiksek 1silara (200°C, 400°C ve 600°C)
maruz birakilan betonlardan elde edilen verilerin kiyaslamasi kontrol grubu ile yapilmistir.

Sonuglar

Bu béliimde agrega ve beton deneylerinden elde edilen sonuglar sunulmustur. Bu baslik altinda 3 farkli
¢imento tipinden iiretilen numunelerin yangin dncesi ve sonrasi basing dayanimu, ultrases hizi 6l¢iimii,
birim agirlik ve Schmidt gekici lgiimi, 7, 28 ve 90 giinliik kiir siirelerinde yapilmis ve kontrol numuneleri
ile kargilastirmak suretiyle elde edilen sonuglar sunulmustur.

Deneylerde kullanilan agreganin maksimum tane ¢apt 16 mm’dir. 8 mm ile 16 mm tane sinirlariarast iri, 2-
8 mm’nin mm tane sinirlari arast orta, 2 mm altindaki agrega ince olarak seg¢ilmistir. Bu ¢alismaya konu
olan betonlarda %40; 0/2 tane sinirlari arasi agrega, %25; 2/8 tane sinirlart aras1 agrega ve %35; 8/16 tane
sinirlart arasi agrega oranlart kullanilmistir. Agrega oranlar1 Tablo 1’de sunulmustur. Agregalar i¢in elek
analizleri sonuglart da Tablo 2’de gosterildigi gibidir.

Tablo 1:Agrega Oranlari

Agrega Ozgiil agirlik | Agrega karisim % rutubet Absrb.%’leri su emme
Cinsi (gr/cm’) %/leri igerigi
0/2 2,710 40 0 2,75
2/8 2,590 25 0 1,30
8/16 2,650 35 0 1,24
Tablo 2: Agregalarigin Elek Analizi Sonuglar1
TS 706/B’ye en uygun yaklagima gore
Agrega Elekler
Cinsi
32mm | 16mm 8mm 4mm 2mm Imm 0.5mm 0.25mm
0/2 100 100 100 99 93 79 52 20
2/8 100 100 97 59 21 7 2 1
8/16 100 96 10 1 0 0 0 0
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Calismada beton yapmak igin ¢imento, karisim suyu ve agrega kullanilmistir. Kimyasal katki maddesi

kullanilmamustir. 1 m**ii olusturan malzeme miktarlar1 Tablo 3’de verilmistir.

Tablo 3: Malzeme miktarlar:

Malzemeler Hacim(L) Ozgiil Agirhk 1 m® Betondaki miktar (Kg)
(gr/cm3)
Cimento 114 3,080 350
Karigim 165 1,000 200
Suyu
Hava 10 0,000 0
02 285 2,710 750
2/8 178 2,590 455
8/16 249 2,650 652

Calisma kapsaminda basing mukavemetlerinin belirlenmesi amact ile her bir beton tiiriinden {iretilen ve
sirastyla 7-28-90 giin suda kiic-uygulanan numunelerden her bir sicaklik degeri i¢in elde edilen basing
mukavemetleri ortalamalar1 Tablo 4‘de verilmistir.

Tablo 4: 7-28-90 Giin Suda Kiir Edilen Betonlar i¢in Ortalama Sicaklik-Basing Mukavemeti Degerleri ve
200-400-600 °C’ye Kadar Isitilan Betonlarin ilk Basing Dayamm Degerlerine gore %’lik Olarak

Mukavemet Kayip Degerleri

BETON | ILK DAYANIM | YANGIN YANGIN YANGIN
TIPLER] (MPa) 200°C (MPa) | 400°C (MPa) | 600°C (MPa)
17,74 17,26 12,70 5,95
7 giin BAB (%-2,71) (%-28,41) (%-66,46)
23,64 21,60 17,89 10,55
CEM142,5 (%-8,63) (%-24,32) (%-55,37)
16,87 16,78 11,55 6,53
CEM 11
32,5 (%-0,53) (%-31,54) (%-61,29)
BAB 26,41 21,58 19,49 10,34
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28 giin (%-18,29) (%-26,20) (%-60,85)
31,83 26,44 21,71 11,58
CEM 1425 (%-16,93) (%-31,79) (%-63,62)
22,46 19,07 16,24 7,92
CEM II
32,5 (%-15,09) (%-27,69) (%-64,74)
39,61 29,07 24,37 1135
90 giin BAB (%-26,61) (%-38,48) (%-71,35)
31,03 21,36 22,94 12,79
CEM 1425 (%-31,16) (%-26,07) (%-58,78)
33,36 24,66 14,86 8,25
CEM II
32,5 (%-26,08) (%-55,46) (%<75,27)

7-28-90 giin siireyle suda kiir uygulanan beton tiirlerine sirasiyla 200-400-600°C 1sitma iglemi tatbik
edilmeden once ve tatbik edildikten sonra betonlarin iizerine tahribatsiz bir deney tiirii olan schmidt ¢ekici
ile yiizey sertlik testi uygulanmistir. Schmidt ¢ekici ile ilgili veriler Tablo 5’de verilmistir.

Tablo 5. 7-28-90 giin suda kiir edilen betonlarin sicaklik<schmidt ¢ekici ort. degerleri

' SCHI.\/H.DT SCHI.\/H.DT SCHI.\/H.DT
BETON SCHMIDT CEKICIi  YNGN |CEKiCi YNGN | CEKIiCi
TIPLERI | CEKICIiiLK  |200°C 400 °C YNGN 600 °C
BAB 17,33 18,67 18,00 13,00
7 giin | CEM42,5 21,50 21,33 23,33 9,00
CEM32,5 14,89 15,00 17,00 12,00
BAB 19,17 21,00 17,00 12,00
28 giin | CEM42,5 21,00 24,00 19,00 17,33
CEM32,5 16,83 18,67 17,33 14,00
BAB 22,00 20,67 18,67 13,33
90 giin | CEM42,5 18,08 18,33 16,67 16,33
CEM32,5 18,58 18,33 19,00 14,67

Hem 7 giin, hem 28 giin, hem de 90 giin siireyle suda kiir uygulanan ve 600°C dereceye kadar 1sitilan her
tic beton tipinde de Schmidt ¢ekici degerleri, 1sitma oncesi Schmidt ¢ekici degerlerine gore belirgin bir
sekilde azalmistir. 200°C dereceye kadar sitilan beton tiirlerinde, her ii¢ kiir grubu i¢in de Schmidt ¢ekici
degerlerinde belirgin bir degisiklik olmadigi goézlemlenmistir. 400°C dereceye kadar isitilan beton
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tiirlerinde ise; 7 giin kiir uygulanan grupta Schmidt ¢ekici degerlerinde hafif bir artig, 28 gilin ve 90 giin
boyunca suda kiir uygulanan gruplardaki beton tiplerinin Schmidt ¢ekici degerlerinde ise belirgin olmayan
bir diisiis oldugu tespit edilmistir.

7-28-90 giin siireyle suda kiir uygulanan beton tiirlerine sirasiyla 200-400-600 °C 1sitma islemi tatbik
edilmeden once ve tatbik edildikten sonra betonlarin iizerine ultrases test cihazi ile test yapilmistir. Ultrases
test sonuglar1 Tablo 6’da verilmistir.

Tablo 6. 7-28-90 giin suda kiir edilen betonlar i¢in ultrases ortalama degerleri

ULTRASES |ULTRASES |ULTRASES

BETON ULTRASES ILK | YNGN 200 | YNGN / 400 | YNGN 600
TIPLERI (m/s) (m/s) (m/s) (m/s)
BAB 3935,18 3613,00 2530,00 0,00

7 giin CEM 1425 |4161,89 3697,37 2701,47 1512,33
CEM II
32,5 3864,24 3405,00 1904,00 0,00
BAB 4471,75 4066,00 3041,67 1265,00

28 giin CEM 1425 |4218,88 3785,00 3190,00 1783,67
CEM II
32,5 4228,33 3771,00 2663,33 1483,33
BAB 444542 4242,00 3213,67 1533,00

90 giin CEM 142,5 |4232,50 3739,33 2616,67 1352,00
CEM II
32,5 4053,33 3796,67 3283,67 1773,67

Tartisma

Ug farkli ¢imento igerikli beton numunelerine, Materyal ve Metot boliimiinde anlatildig1 gibi basing
dayanimi deneyi uygulanmistir. 7-28-90 giin suda kiir uygulanan her bir beton grubundaki numuneler
sirastyla 200-400-600 °C sicakliga kadar 1sitilarak bu sicaklikta 3’er saat siireyle bekletilmis ve daha sonra
numuneler oda sicakliginda sogumaya birakilmistir. Her bir beton grubundan 3’er numune ise higbir 1s1l
isleme tabi tutulmamis ve kontrol numunesi olarak basing mukavemeti degerleri belirlenmistir. Kontrol
gruplarinin 7 giin sonundaki ortalama basing mukavemetleri BAB betonu igin 17,74 MPa, CEM 1 42,5
betonu i¢in 23,64 MPa ve CEM 1I 32,5 betonu i¢in ise 16,87 MPa olarak dl¢iilmistiir. 28 giin sonundaki
ortalama basin¢ mukavemetleri BAB betonu i¢in 26,41 MPa, CEM 1 42,5 betonu i¢in 31,83 MPa ve CEM
11 32,5 betonu igin ise 22,46 MPa olarak tespit edilmistir. 90 giin sonundaki ortalama basing mukavemet
degerleri ise BAB betonu i¢in 39,61 MPa, CEM 1 42,5 betonu i¢in 33,36 MPa ve CEM 1I 32,5 betonu igin
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ise 31,03 MPa olarak bulunmustur. Basing mukavemeti degerleri {iger numunenin aritmetik ortalamasi
alimmak suretiyle hesaplanmistir. Calisma kapsaminda basing mukavemetlerinin belirlenmesi amaci ile her
bir beton tiiriinden iiretilen ve sirastyla 7-28-90 giin suda kiir uygulanan numunelerden her bir sicaklik
degeri i¢in elde edilen basing mukavemetleri ortalamalart Tablo 4°de verilmis ve Sekil 2 Sekil 3, Sekil 4 ve
Sekil 5¢ de grafik olarak sunulmustur. Beton numunelerin basing dayanimlarinin standart olan degerlerden
daha az ¢ikmasinin sebebi olarak beton karigimina katki maddesi eklenmedigi i¢in istenilen ¢6kme degerini
yakalayip yeterli islenebilirligi saglayabilmek i¢in ilave su katilmasinin oldugu diisiiniilmistiir. Boylece
su/¢cimento(S/C) orani artmistir. Fazla olan bu su ilerde buharlasarak, beton i¢inde, ¢ogu kilcal olan,
bosluklarin olugmasina neden olur (Bedirhanoglu 2011).

Buna bagli olarak basing dayanimlari daha az ¢ikmistir. Sekil 1’da Nihai S/C oranina karsilik dayanim
degerleri verilmistir. Bu ¢imento tiplerinden en fazla su harcanan buna bagli olarak da S/C orani en fazla
olan sirastyla CEM 1I 32,5, CEM 1 42,5 ve BAB ¢imentodur. Onceki kisimlarda da belirtildigi gibi' BAB
tipi ¢imentonun hidratasyon 1sis1 diger beton tiplerine gore diisiik oldugundan karisimlarda daha az su
miktar1 harcanmstir.
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S/
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ILK nihai CEM 1 42,5 nihai CEM 11 32,5  nihai BAB

Cimento tipleri

Sekil 1. Nihai S/C oranina karsi Dayanim Grafigi
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Sekil 2. 7-28-90 Giin Suda Kiir Edilen Betonlar i¢in Ortalama Basing Mukavemet Degerleri

Sekil 2’de goriildigii gibi BAB ¢imentolu betonun ilk dayanim degerleri diger betonlara gore diisiikken,
ilerleyen yaglarda beton dayanimi ikisini de gegmektedir. Suda uygulanan kiir siiresi uzadik¢a her beton
tiiri igin mukavemetin arttig1 ve en yiiksek mukavemet degerlerinin 90 giinliik numunelerde elde edildigi
goriilmektedir. En diisiik mukavemet degerleri ise 7 giin suda/ kiir uygulanan gruptaki betonlardan elde
edilmistir. 90 giin boyunca suda kiir uygulanan numunelerden en yiiksek ilk dayanima 39,61 MPa ile BAB
grubundaki betonlarin ulastig1 ve en diisiik ilk dayanima ise 18,87 MPa ile 7 giin suda kiir uygulanan CEM
IT 32,5 grubundaki betonlarin ulastig1 tespit edilmistir.
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Sekil 3. 7 Giin Suda Kiir Edilen Betonlar icin Sicaklik-Basing Mukavemeti Tliskisi
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Sekil 5. 90 Giin Suda Kiir Edilen Betonlar i¢in Sicaklik-Basing Mukavemeti liskisi

Sekil 3 ve Sekil 4 ile Cizelge 5 incelendiginde genel olarak her beton tiirii igin sicakligin artmasiyla birlikte
basing mukavemetlerinin azaldig1 goriilmektedir. Ancak 90 giin suda kiir uygulanan CEM II 32,5
betonunda 400°C’ye kadar 1sitilan numunelerde basing mukavemet degerinde ilk dayanim degerine gore
azalma olmakla birlikte, 200°C’ye kadar 1sitilan beton numunelerinden daha yiiksek basing mukavemet
degerine ulastigi tespit edilmistir. En fazla mukavemet kaybi biitiin beton tiirleri i¢in 600°C’de olmustur.
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Bu sicaklik degerinde 7 giin suda bekletilmis BAB betonundaki numunelerde ortalama %66,46; CEM 1
42,5 betonundaki numunelerde %55,37 ve CEM II 32,5 betonundaki numunelerde ortalama %61,29
oraninda mukavemet kaybi olusmustur. Bu oranlar ayni sicaklik degerinde 28 giin suda bekletilmis BAB,
CEM 142,5 ve CEM 1I 32,5 beton tiirleri i¢in sirasiyla %60.85; %63,62 ve %64,74 diir. Bunlarin arasinda
en az mukavemet farki BAB ¢imentolu betonda olmustur. Mukavemet kaybi oran1 ayni1 sicaklik degerinde
90 giin suda bekletilmis BAB, CEM 1 42,5 ve CEM 11 32,5 beton tiirleri igin ise sirastyla %71,35, %75,27
ve %58,78 dir. Chin-Tsung Liu (2009)’un ¢alismasinda farkl sicaklik ve farkli bekletme siirelerini
denemistir. Sonug olarak da bekletme siiresi artik¢a basing dayanimlarinda da diisme tespit etmistir. Onun
caligmasinda en fazla 120 dakika bekletilirken, bizim ¢alismamizda 180 dakika bekletme siiresi se¢ilmistir.
Buna gore mukavemet kaybinin olmasi olagandir.

Yiiksek sicaklik etkilerinde kalan betonlarin dayanimlarinin azalmasi; agregalarin genlesmesi, ¢cimentonun
genlesmesi, beton bosluklarindaki ve ¢imento bilesimindeki suyun uzaklasmasi gibi bir takim fiziksel ve
kimyasal olaylarla agiklanabilir. Cimento hamurunun jel yapisini olusturan kalsiyum silikat hidrat (CSH)
kat1 6geleri adsorbsiyon suyu vasitasiyla birbirine baglidir. Jel adsorbe suyu ve CSH’larin igindeki hidrat
sular1 kolaylikla buharlasmayan tiirdendir, ancak kilcal bosluklardaki su 100°C civarinda buharlasabilir. Bu
durumda betondaki baglayicilik olarak gorev yapan CSH jellerini yogunlugu azalir ve mukavemetin ciddi
sekilde diismesine sebep olur. Agregalarin yangin sirasindaki etkileri 1sinma siirecinde belirmeye baslar.
Cimento hamur fazindan daha farkl bir termik genlesme katsayisina sahip olan agregalar bu faz i¢inde
kayma gerilmeleri olustururlar ve betonun ¢atlayarak siirekliligini kaybetmesine neden olurlar. (Akman
1990).

7-28-90 giin siireyle suda kiir uygulanan beton tiirlerine sirastyla 200-400-600 °C 1sitma iglemi tatbik
edilmeden 6nce ve tatbik edildikten sonra betonlarin {izerine ultrases test cihazi ile test yapilmistir. Sekil
6’ya baktigimizda

Ultrases hiza gore beton kalitesinin derecelendirilmesi Tablo 7°de gosterilmektedir. Kiir siirelerine gore
Ultrases hiz sonuglar1 Sekil 6 sunulmustur.
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Sekil 6. 7-28-90 Giin Suda Kiir Uygulanan Beton Tiirlerinin Isitma Oncesi ilk Ultrases Bulgular

CEM 1I 32,5 ve BAB ¢imentolu betonlarda ayni dogrultuda bir gériinim vardir. Ama CEM I 42,5 Ultrases
degerinde c¢ok bir degisiklik olmamistir. Sekil 6 incelendiginde 28 giinliik beton dayanimini kazandiktan
sonra diger ¢imento tiplerine gére BAB ¢imentosunun Ultrases degeri daha yiiksektir. Tablo 7’yi g6z 6niine
alarak yorumlarsak BAB ¢imentolu betonun beton kalitesi “cok iyi” kalitesine yakin “iyi ”durumdadir.
Diger beton tipleri de beton kalitesi bakimindan “iyi” sinifina girmektedir. Biitiin beton tiirleri i¢in 1sitma
oncesi mukavemet degerleri 7. giinden 90, giine artarken, ultrases cihazi verilerinin BAB ve CEM 1I 32,5
tiiri beton numuneleri igin 28. giinden sonra diislise ge¢mesi ve bu diisiisin CEM II 32,5 tiirii beton
numuneleri i¢in daha belirgin olarak ortaya ¢ikmasi ilging bir ayrinti olarak dikkati ¢ekmektedir. CEM 11
42,5 tiirii beton numuneleri igin ise 7. giinden 90. giine kadar belirgin olmayan bir artis gdzlenmektedir.

Tablo 7. Ultrases hiza gore beton kalitesinin derecelendirilmesi

Ultrases Hiz1 (m/s) Beton Kalitesi
4500’den biiyiik Cok iyi
35004500 arast Iyi
3000-3500 arast Stipheli
2000-3000 aras1 Zay1f

2000°den kiigik ~ Cok zayif
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Yalnizca ultrases hiz Olgiimii ile beton dayanimimin tespiti, +%40’a varan hatalara sebep
olabilmektedir(0z,2006). Numunelerin diger yontemlerle birlikte (Schmidt sertlik yontemi, basing
dayanim1 yontemi) degerlendirilmesi halinde bu oran ¢ok daha asagi diisebilir. Calismamizda beton
dayanimlarmin tespiti i¢in ultrases hizin 6l¢iimiiniin yaninda, schmidt sertlik yontemi ve basing dayanimi
yontemi de kullanilmigtir. Ultrases hizin biiyilik olmas1 genelde beton basing dayaniminin da yiiksek olmasi
manasina gelmektedir. Bu sadece kompasite ile iliskili olmayip beton bilesimi (¢imento, agrega, beton
nemi, katki maddeleri) yapist ve deney sartlar1 gibi faktorlerine de baglidir(Bing61,2008).

Sekil 7, Sekil 8 ve Sekil 9°da beton tipleri farkli yiiksek sicaklik etkisi sonrast (200-400-600°C) 7-28-90
giinliik ilk Dayanim, Ultrases hiz ve Schmidt Cekici sonuglari gosterilmistir.
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Sekil 7. 7 Giinliik Isitma Oncesi Beton Tiirlerine gére Dayanim, Schmidt Cekici ve Ultrases Verilerinin
Karsilagtirmasi
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Sekil 8. 28 Giinliik Isitma Oncesi Beton Tiirlerine gére Dayanim, Schmidt Cekici ve Ultrases Verilerinin
Kargilagtirmasi
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Sekil 9. 90 Giinliik Isitma Oncesi Beton Tiirlerine gore Dayanim, Schmidt Cekici ve Ultrases Verilerinin
Karsilagtirmasi

Sonu¢

BAB tipi ¢imentonun hidratasyon 1sis1 diger beton tiplerine gore diisiik oldugundan karisimlarda daha az su
miktar1 harcanmstir.

BAB ¢imentolu betonun ilk dayanim degerleri diger betonlara gore diisiikken, ilerleyen yaslarda beton
dayanimi ikisini de gegmektedir.

Yangin etkisi tiim betonlarda basing dayanimi, Ultrases hiz 6l¢iimii ve Schmidt Cekici dlgiimleri sonucunda
bir diisiis olusturup betona zarar verdigi gézikkmektedir.

Daha sonraki ¢aligmalarda kimyasal ve mineral katk: katilarak tahribatl ve tahribatsiz testler uygulanabilir.
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Abstract: Modern business consumes most of the world’s nonrenewable resources —
it is to a considerable extent responsible for environmental pollution and contributes
to deepening of some social pathologies. Increasing global ecological and social
problems deteriorate the health of the Earth, threatening the existence of future
generations. The response to these adverse trends is sustainable business - a new
current, developing in the world in the field of sustainable science. In the paper the
authors present their own model conception of business insustainability. A special
feature of this conception is moving sustainability from peripheries of business to
its centre — replacement of unsustainable resources and. activities with their
sustainable equivalents. The authors also discuss_the-necessity for creation of such
conceptions and barriers to their implementation in business practice. The ideas
presented in the paper have been set in the realities of the European Union, which
has significant achievements in sustainable development.

Key words: sustainable development, sustainable business, sustainable enterprise

Introduction

Business should keep up with changes taking place in the world. One of the most important changes of
the global nature is the deterioratinghealth of our planet, which is the consequence of the accelerated pace
of the civilization development. The development of mankind is accompanied by growing economic and
social problems and in consequence a high degree of unsustainability confirmed by the indicators
presented in the Living Planet Report 2012 (Switzerland 2013). For the most part it is business, and in
particular manufacturing enterprises, that are responsible for this unsustainability. Concern for future
generations<changes priorities of business. Ecological and social objectives become as important as
economic/ goals. High degree of unsustainability of the system of human development forces traditional
business to transform into sustainable business. To make such a transformation possible, definite
sustainable business conceptions and models are indispensable. Meanwhile, in this field mainly
fragmentary solutions< are to be found in the literature. Some authors deal with sustainable/sustainability
management. e.g. (Cohen, 2011), (Haugan, 2013), (Bossink, 2012). Other scholars concentrate on
sustainable/sustainability marketing, e.g. (Belz, Peattie, 2010), (Leitner, 2010), (Martin, Schouten, 2012),
(Kadirov, 2010). Another field of study is sustainable logistics and supply chain management, e.g. (Grant,
2013), (Morana, 2013), (Howard, 2014), (Lindgreen, 2013). The above examples do not exhaust all spheres
of business to which sustainability principles are applied. Another shortcoming of the solutions presented
in the literature is their focus only on selected business sectors or selected sphere of sustainability.

The paper demonstrates the necessity of search for complex solutions in sustainable business pointing
out to some determinants of pursuance of such activity in the European Union. Furthermore, the authors’
own model conception of business in sustainability has been presented, taking into account its most
important components. An important characteristic of this conception is the transfer of sustainability from
the peripheries of business to its centre — replacement of unsustainable resources and activities with their
sustainable equivalents.
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Background

Sustainable development efforts undertaken for many years have not improved significantly the health
of our planet. Growing ecological and social threats are confirmed by the Living Planet Report 2012. An
analysis of the data presented in the Report led to the following conclusion: ,.clearly, the current system of
human development, based on increased consumption and a reliance on fossil fuels, combined with a
growing human population and poor overall management and governance of natural resources, is
unsustainable” (Living Planet Report 2012, p. 10). The degree of this unsustainability is well reflected by
Table 1.

Table 1: State of the Earth’s unsustainability

Areas Indices

The global Living Planet Index declined by almost 30 per cent between
1970 and 2008.

The global tropical index declined by 60 per cent during the same period.
Biodiversity has declined | The global temperate index increased by 31 per cent = however this
globally disguises huge historical losses prior to 1970.

The global terrestrial, freshwater and marine indices all declined
(freshwater index by 37 per cent)

The tropical freshwater index declined by 70 per cent.

Humanity’s Ecological Footprint exceeded the Earth’s biocapacity by
more than 50 per cent in 2008.

Human demands on the | The carbon footprint is a significant component of this ecological
planet exceed supply overshoot.

Biocapacity per person decreased from 3,2 global hectares (gha) in 1961
to 1,8 gha per capita in 2008.

Examining scarcity on_a monthly basis reveals many river basins that
seem to have sufficient supplies based on annual averages are actually
Many river basins |<overexploited; hampering critical ecosystem functions.

experience water scarcity 2,7 billion people around the world live in catchments that experience
severe water scarcity for at least one month a year.

Source: (Living Planet Report 2012, p. 12)

The ever increasing unsustainability leads to surpassing of the tolerance limits of nature and
uncontrolled growth of social problems, in consequence of which future generations will to a considerable
extent be deprived of chances for development — as the Earth is an isolated system, powered from outside
only by solar energy and in future this system will be unable to carry the burdens created by man (Pabian,
2013a, p." 3). Therefore, one of the greatest challenges for the present generation is to transform
contemporary consumer societies into sustainable societies, based on sustainable production and
consumption (Pabian, Bylok, Rajczyk, Rajczyk, 2012, pp. 299-300).

The EuropeantUnion took up this challenge going down the road of sustainable development. The
current strategy of sustainable development of the European Union is set forth in the document called
Europe 2020. It was adopted by the European Council on 17" June, 2010. The Europe 2020 strategy is
based on the following three priorities: smart growth, sustainable growth and inclusive growth. The basic
instruments of implementation of the Europe 2020 strategy on the Member States’ level are the so-called
National Reform Programmes (Ministry of Economy, 2012, p. 53). Table 2 shows figures of the significant
indicators related to this strategy and their targets.
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Table 2: Indicators of the Europe 2020 strategy for smart, sustainable and inclusive growth

EU-28 2005 | 2011 | 2012 | Target
Employment | Employment rate (percent of population aged 20-64) 67,9 | 68,5 | 684 75
EU-28 2005 | 2010 | 2011 | Target
R&D Gross domestic expenditure on R&D (percent of | 1,82 2,00 [/2,02 3
GDB)
EU-27 2005 | 2010 | 2011 | Target
Greenhouse gas emissions (index 1990 = 100) 93 86 83 80
Renewables in gross final energy consumption (%) 8,5 12,5 | 13,0 20
Climate Primary energy consumption (million tonnes of oil | 1703 | 1645 | 1583 1474
change/energy | equivalent)
EU-27 2005 | 2011 | 2012 | Target
Early leavers from education and training (percent of | 15,8 | 13,44 12,7 | less than
population aged 18-24) 10
Education Tertiary  educational attainment (percent - of | 28,0 | 34,6 | 35,8 40 or
population aged 30-34) more
than 40
EU-27 2005 | 2011 | 2012 | Target
Poverty or | People at risk of poverty or social exclusion (million)” | 123,9 | 119,8 | 124,4 95,7
social
exclusion

Source: (Basic figures on the EU, Winter/2013/2014 edition)

As shown in Table 2, the European Union has adopted ambitious targets in respect of sustainable
development and has been successful in this sphere. The successes are proved by positive values of most of
the indicators in the years 2005 — 2012. The ambitious aims are reflected by the figures in the Target
column, which the European Union. intends to achieve by 2020.

Entrepreneurship can contribute to sustainable development to a much greater extent than they do now.
“Produce better” is one of the most important recommendations given to entrepreneurs: significantly reduce
inputs and waste in production systems, manage resources sustainably, scale-up renewable energy
production (Living Planet Report 2012, p. 107).

Business in sustainability conception seeks to achieve not only economic but also social and ecological
goals. Preferences with regard to these goals can be different. According to Poles, enterprises should
support the following most important social and ecological goals (Mironska, Zaborek, 2014, p. 37):

- fight against hunger and poverty — 61% responses,
- helping the chronically ill — 83%,

- helping animals = 53%,

- fight against social pathologies — 48%.

Results of the surveys show that taking social and ecological goals into consideration in business can be
beneficial for an entrepreneur. Many consumers are willing to pay more for a product which supports such
goals. The percentage of this type of consumers in the selected countries of the European Union is as
follows: Germany — 35%, Italy — 34%, France — 30%, the Netherlands — 30%, Belgium — 29%, Great
Britain — 28%, Poland — 13%. In some non-European countries this percentage is much higher e.g. China
—80%, India — 71%, U.S.A. — 39% (Mironska, Zaborek, 2014, s. 35).

Business in sustainability conception fits into the framework of the European entrepreneurship, whose
condition has been presented in Table 3.
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Table 3: Condition of entrepreneurship in selected EU countries (%)

Description Austria | France | Germany Romania | Sweden | Hungary
Poland
Sectors in | Mineral 1,6 5,3 0,8 6,7 17,7 9,5 12,2
which extraction
businesses | Manufacturing 11,4 17,2 14,8 41,3 21,2 14,1 26,2
are set up B2B services 40,1 33,4 30,5 18,1 17,3 38,2 23,4
B2C services 46,8 44,1 54,0 33,9 43,9 38,1 38,2
Fear of failure 43,5 46,7 49,0 58,7 45,1 38,9 459
Motives To improve | 38,2 58,9 50,7 30,1 37,7 48,6 35,3
for starting | standard of life
a business | Necessity 10,8 18,1 21,7 40,7 24,2 6,8 31,1
At least 5 new
jobs within 5 | 13,0 25,5 25,9 29,8 48,6 16,6 33,5
New years
businesses’ | At least 10 new
growth jobs and
aspirations | employment 7,6 21,9 21,7 15,6 35,6 9,7 22,6
growth by at
least 50%
within 5 years

Source: (Global Entrepreneurship Monitor — Poland 2012, pp. 13-14, 24, 21-22, 25-26)

The structure of European entrepreneurship is dominated by production, B2B and B2C services, which
are the economy sectors where business in sustainability. should be implemented in the first place. Mineral
extraction should be systematically reduced, and such materials and technological solutions should be
sought that will make minerals unnecessary.thusdeading to cessation of mineral extraction e.g. by
substituting traditional energy sources with energy from renewable sources. More than half of
entrepreneurs in most of .the countries presented in Table 3 are not afraid of failure in business. Such
attitudes foster sustainable business projects: High aspirations of entrepreneurs have an influence on the
rate of development of this type of projects.

Conception of the European business in sustainability

According to the-authors of this paper, business in sustainability is an ordered set of actions and things,
the functioning and output of which in the form of particular products and services are in conformity with
the prineiples of sustainable development. The idea of business in sustainability has been show in Figure 1:
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SUSTAINABLE ENTREPRENEUR
Idea for manufacture
of sustainable products Entrepreneurship
or provision

of sustainable services

1

SUSTAINABLE ENTERPRISE
Sustainable Sustainable managers Sustainable
incoming goods Sustainable products or
(e.g. materials, # Sustair'lable basic good's . # services
parts, office operational | (e.g. premises, equipment) (safe, efficient
consumables) employees and durable)
Sustainable production

Figure 1: A concept of business in sustainability

In the suggested approach the starting point for business in sustainability is an idea for manufacture of
sustainable products or provision of sustainable services. These products and services are people and
environment friendly. Sustainable products are not only safe and efficient but also durable. Durability
fosters protection of man’s natural environment because it reduces demand for products, which results in
reduction of their production volume and hence, also in reductionof factors having a negative impact on
the environment, and caused by the said production.

People and organizations initiating sustainable business projects should understand and support the
ideas of sustainable development. Their ecological and social sensitivity is reflected by the following
characteristics (Cohen, 2011, pp. 1-19, pp. 132-158), (Pabian, Bylok, Kuceba, Zawada, 2013, p. 7):

- they want to take responsibility for the health of Earth,

- they act for the benefit of future generations, so that they are able not only to survive, but also to develop,
- they focus on future (also very distant),

- they make efforts to achieve economic, environmental and social goals,

- they value sustainability (also in production, consumption and sales) much more than economic growth,

- they control the environmental and human effects of their organisation,

- they minimise negative impact of their organisation on the planet,

- they develop products, services and technologies in line with the rules of sustainable development.

An idea for sustainable business itself is not enough. In order to execute the planned project it is
necessary to-create an appropriate action structure, gather the necessary resources and set everything in
motion assuming the form of production of material goods or services. Hence, there is a need for
entrepreneurship understood in the aspects of action as a high degree of activity, dynamism in action,
pursuance of thevadopted goals. Thanks to the entrepreneurship understood in this way the idea for
sustainable business will be put in practice.

Sustainable business can be carried out within a newly established or already existing enterprise. As
shown in Figure 1 a sustainable enterprise is an organization whose resources and operation have a
sustainable character (contribute to sustainable development). Sustainable human resources and sustainable
basic goods i.e. buildings, machinery, equipment, fittings and other tangible goods owned by the enterprise
rank among the most important resources of a sustainable enterprise. Sustainable human resources are
ecologically and socially sensitive employees of the organization, observing the principles of sustainable
development in their work. Among them there are sustainable managers (top managers, middle level
managers, supervisory managers) and sustainable operational employees. A characteristic feature of
sustainable employees is their triple orientation — focus on their own needs as well as on social and
ecological needs of the present and future generations.

Buildings and other enclosed structures owned by a sustainable enterprise have been designed, located
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and erected according to the sustainable development principles. They are environment friendly and do not
cause any social harm. Use of those buildings and structures requires consumption of small amount of
energy coming from renewable sources. For example, solar collectors and solar cells convert solar radiation
into heat used to heat water and rooms (solar thermal energy — STE) and into electric current

(photovoltaics). Machinery, equipment and other appliances located within this infrastructure, used in the
operation of the enterprise, also have pro-ecological and pro-social character.

Operation of an enterprise requires incoming goods, including raw materials, materials, components, office
supplies and other products. A sustainable enterprise procures and introduces into its system only such
basic and incoming goods which have sustainability features.

The essence of sustainable operation and its results will be illustrated with an example of a sustainable
manufacturing activity. It is based on production of safe, efficient and durable products, manufactured in
the processes of clean production. A characteristic feature of clean production is elimination of harmful
gases, liquids, solid substances and radiation from technological processes and limitation of wastage of
energy, heat, water, raw materials and other factors of production. It is advisable that clean production
should be carried out by all enterprises which form the production chain of the particular product, also by
manufacturers of materials, components and sub-assemblies.

An important determinant of success of sustainable business projects is. sustainable business
management. In the approach proposed by these writers it assumes the form of sustainable/sustainability
management. S. Cohen in his book published in 2011 in the U.S.A. states: ,,sustainability management is
in its infancy [...]. It today will not be able to predict its pace, shape or trajectory” (Cohen, 2011, p. 146).
According to that Author “sustainability management is the practice of economic production and
consumption that minimizes environmental impact and maximizes resource conservation and reuse [...] At
the heart of sustainability management is a concern for the future” (Cohen, 2011, p. 2). B. Bossink defines
sustainable management in the aspect of eco-innovations ,,as the development of new initiatives in an
organization to sustain, improve and renew the environmental, social and societal quality of its business
processes and the products and services these business processes produce” (Bossink 2012, p. 1). A. Pabian
perceives sustainable management with regard to its functions. He defines sustainable management as
planning, organizing, leading and controlling resulting in establishment, operation and development of a
sustainable organization, that is an entity/contributing to the balance of intergenerational needs (Pabian,
2013a, p. 5).

The following question arises: is it necessary to introduce sustainable management in an enterprise if
all resources subject to this management are.  sustainable? It is necessary to do so because sustainable
resources can also be managed in unsustainable way e.g. by treating the employees unethically, by
managing sustainable equipment inappropriately.

Discussion

Scholars® being aware of the global ecological and social threats rather agree that sustainable
development should be continued, also through changes in the sphere of business as it is business that
consumes most-of the world’s nonrenewable resources. There is no agreement, however, as to the strategy
of sustainable development. Proponents of the ideas of Thomas Malthus advocate restraint and economical
resource management: Supporters of Robert Solow believe that a global disaster can be prevented by
technology and innovations (Martin, Kemper, 2012, p. 48-56). In the opinion of the authors of this paper,
the technical and technological progress is much slower than the rate of environment destruction and
natural resource depletion. It is probable that the Earth will be destroyed before man is able to create
technical and technological methods to prevent the destruction. The authors of this paper believe that
business should use both T. Malthus’s and R. Solow’s approach. It would involve both economical
utilization of available resources and seeking innovative solutions to counteract ecological and social
problems.

Another controversial issue is related to the search for and presentation of the sustainable business
conceptions, which in the present conditions and with the existing state of social awareness cannot be fully
implemented in practice (such is the nature of the conception presented in Figure 1). These writers believe
that it is necessary to look for and present such model solutions — they are benchmarks (target statuses)
which the contemporary business should aim at. Every step on the way to their implementation in practice
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means progress in sustainable development and thus contribution to balancing intergenerational needs.

Another debatable problem is the issue of the major barriers to implementation of the presented
conception of business in sustainability. This conception requires many sacrifices, including abandonment
of the growth of production, consumption, sales and profits. Such sacrifices do not lie in the nature of
enterprises or in the nature of entrepreneurs and managers in charge. Motivation to use sustainable
management is also weakened by the fact that man does not perceive and does not understand many
adverse phenomena occurring on the Earth and cannot control their progress. What is more, enterprises
operate in the countries having different attitudes to sustainable development, which is the consequence of
economic, political and cultural differences (Pabian, Pabian, 2012, p. 8). A major barrier to involvement in
sustainable business are also high costs of its implementation in enterprises. Will, therefore, sustainable
business ever become common and universal on a global scale? According to these writers, it is hardly
probable.

Conclusions

We are currently pretty sure that planetary critical thresholds have already been crossed, we only do not
know, to what extent (Rogall, 2010, p. 145). In these circumstances, global action towards sustainable
development must be accelerated. All organisations operating in_the world, including states and their
associations, an example of which is the European Union, should/contribute to improve the health of our
planet by using all endeavours aimed at achieving sustainability objectives with respect both to the Earth,
its environment, and all products created by man. The European Union is implementing the strategy for
sustainable development, the effect of which is the document Europe 2020 and positive sustainability
indicators. The European consumerist community will be gradually transformed into a sustainable society
based on pro-environmental and pro-social approach in manufacturing and consumerism (Pabian, Bylok,
Kucegba, Zawada, 2013, p.7).

Business in sustainability is still in the initial phase of its development. This development should be
continued by moving the principles of sustainability from the peripheries of business to its centre. It is
expressed in the gradual replacement of unsustainable resources and actions necessary in business with
their sustainable equivalents.

Transformation of traditional business pursuing economic goals into sustainable business geared also
towards achievement of ecological and social goals isa very difficult task. It requires primarily a change of
attitudes and behaviours both of entreprencurs and consumers, which can be achieved by raising and
educating the present and future generations of manufacturers, sellers and buyers in the spirit of
sustainable development (Pabian, 2013b). It 'is also important to induce pro-ecological and pro-social
behaviours through legislation and widespread campaigns promoting the principles of sustainable
development in the society. (Pabian, 2013c, s. 12-17).

Business in_sustainability is a new challenge for contemporary entrepreneurs. Future generations will
judge whether this challenge has been taken up by them and to what extent it contributed to balancing of
intergenerational needs. Let us remember that “we don’t inherit the earth from our ancestors; we borrow it
from our children” (Emery, 2012, p. XI).
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Abstract: We focus on semantic participants of Slovak Language. These participants
are known also as thematic roles, semantic roles or theta roles. In every sentence there
are some participants needed for correct syntactic meaning. Our hypothesis is based on
premise that one of these participants is categorial and this participant opens the
position or positions for other participants. In our opinion categorial participant is
fundamental semantic element within specific language micro-situations (existence,
possession, information transfer, moving etc.) and every micro-situation has only one
such participant. Non-categorial (general) participants can occur within more micro-
situations. The paper describes methods for specifying categorial participants. As

a model structure we describe elementary sentence structure of existence.

Key words: linguistics, syntax, semantic structure, thematic role, participant, existence

Introduction

Our premise is that sentence as a basicunit of communication is a realization of conventional
semantic and syntactic scheme. This scheme is correlative to units, or participants, of specified language
micro-situation. For example, micro-situation when somebody informs someone about something needs
these participants: somebody who informs (agent); somebody who receives information (recipient); and
information. Of course, language is not able to describe the whole micro-situation based on extra-linguistic
context. It/describes it selectively. The central position by creating any sentence within a micro-situation
has a predicator. It is a mediator which correlates particular participants of specific micro-situation. The
ability of predicator to open functional positions we call intentional ability, and the configuration of
participants - the aggregate of functional positions of a predicator — we call intention field. We use this
terms as Grepl and Karlik have it (1998). In our conception participant is a functional position of
predicator. As Grepl and Karlik (1998) say participants of semantic sentence structure may be characterized
as a specific positions that correspond to “members” or relevant “circumstances” of standardized situations.
The roles of participants are for example agent, patient, recipient, initiator, possessor, locus, direction etc.
The number of these roles vary from one linguist to another. Ch. Fillmore (1969) has eight “deep cases™:
agent, counter-agent, object, result, instrument, source, goal and experiencer. W. L. Chafe (1970) has only
two roles: agent a patient. E. Tibenska (1996) has these subject participants: processor, actor, initiator,
causator and realisator. She writes also about object participants (1998): patient, result, recipient, relant,
sociative and inherent. Grepl and Karlik (1998) divide participants into two groups: 1. substantial — that are
divided into physical objects (agent, causator, processor, carrier, possessor, expirient, recipient, beneficient,
patient, stimulus, instrument and vehicle), and locus participants (locus, directiv and origative); and 2.
situational participants (information, instruction, impulse and purpose). J. Niznikova (2001) writes about 64
semantic participants.
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This brief survey into problematics of semantic roles shows that there are different approaches and
methods used for describing them. Our conception is based on needs and requirements of specific language
micro-situations in which we assume some standardized syntactic and semantic participants. The most
important is semantic function of them, e.g. the semantic role they have within elementary sentence
structures. The conception of Czech linguists P. Karlik and M. Grepl (1998) is the methodological base for
our research. We modify this conception in the way that of used methods. We use methods of verb specific
description and method of semantic (or thematic) roles. The first one is used for defining of basic
situational scheme within a particular language micro-situation. For example we use it for abstracting of
general extra-linguistic meanings in the sentences with verba dicendi and we got structures like somebody
says something or somebody speaks with someone. In the next step we abstract semantic roles source,
theme, information or sociativ.

On one hand the language is a complicated phenomenon but on the other hand no special skill is
needed for using it. Language — in its systemic complexity — changes into easy tool of communication:
Interconnection between extra-linguistic complexity and linguistic abstraction is the base for analyses of
semantic structure of Slovak sentences.

In the past structure of Slovak sentences was described mostly as a formal structure based on
morphological attributes of words. For example typical Slovak sentence structure with subject in
nominative case, verbum finitum as a predicate and object in accusative case has the formalized structure
(N means noun):

Ny —VF —Nj

There are many examples for this type: Otec &ita noviny. Peter spozoroval véely. Zofia zboziiuje
palacinky. Voda obsahuje kyslik. On nenavidi mia. (Father reads a newspaper. Peter beholds bees. Zofia
likes pancakes. Water contains oxygen. He hates me.) In all of these sentences the grammar structure is the
same but their semantic structure is clearly different — there is an'action, a perception, a description, an
emotion. We think that only a description'of grammar structure of sentence is not enough for typology of
sentences. The same grammar structure may correspond to different semantic structures. On the other
different grammar structures may have the same semantic structure. As an example there is a passivization
of sentences. By this process object from active sentence becomes subject in passive sentence, and subject
from active sentence is not present in passive sentence or it changes into an adverbial:

Active sentence: Zahrani¢ni robotnicistavaji dom. (Foreign workers build this house.)

Passive sentence where subject from active sentence changes into adverbial: Dom je stavany
robotnikmi zo zahraniéia. (The house is built by foreign workers.)

Passive sentence where subject from active sentence is not present: Dom sa stavia. (The house is
built.).

In these sentences there is a change in grammar positions of its parts but these parts keep its semantic
positions — house is still generated substance and workers are still the agent of the action. Of course,
sometimes it is not necessary to express the agent in the surface structure of the sentence and it can be
omitted. Grammar position and semantic positions are two independent structures. As Grepl and Karlik
(1998) have it: syntactic (grammar) positions and their forms in grammar structure do not uniquely
correspond to any semantic roles (functions).

In this paper we used semantic sentence structure as the basis for sentence description. Language
micro-situations are the base for our semantic-role model. In our conception language micro-situations are
abstractions based on defining basic semantic participants within elementary sentence structures. Grepl and
Karlik (1998) have nine elementary sentence structures: identity, existence, possession, location, quantity,
correlation and process. J. Niznikova (2001) has eleven model groups based on the lexical meaning of
corresponding verbs. We define elementary sentence structures as the most general categories that are
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transferred for extra-linguistic reality into language. They can be imagined as topics abstracted from
common language use. Within elementary sentence structures we define particular language micro-
situations that are less general and within one elementary sentence structure there can be more language
micro-situations. Micro-situations can be identified by specific configuration of semantic roles. Within one
elementary sentence structure there is always one or more categorial participant(s) that cannot occur within
other elementary sentence structure. We can say that language micro-situations are modifications of the
same basic elementary sentence structure. This modifications are made by non-categorial participants that
can occur in more elementary sentence structures. Within particular language micro-situations we define
their semantic and grammatical structure, and its lexical or stylistic varieties. We allocated eight basic
elementary sentence structures: existence, state, characteristic, location, possession, attitude, information
and action. In this paper we describe elementary sentence structure existence.

Process of communication is bordered within non-linguistic reality. Elementary sentence structures
and language micro-situation as their specifications are only segments of this reality. Of course, this
segment is always simplified and reduced — language is no table to describe all details and relations of
depicted reality. For that reason it is necessary to abstract semantic and grammatical elements when
describing sentence structures.

If we want to define elementary sentence structure information transfer, it is necessary to asbtract
which semantic elements can occur within this structure and which must occur. Elements that must occur
are categorial, other participants are non-categorial. In this elementary sentence structure the participant
information must be always present, even if there is not subject as in this Slovak single-element sentence:

Hovori sa, ze kazdy raz najde svoje $tastie. (It is said that once everyone will find his happiness.)

Other participants that can occur are non-cathegorial; e. g. agens:

Ludia hovoria, Ze kazdy raz najde svoje st’astie. (People say that once everyone will find his
happiness.)

Sentence can be completed also with non-categorial participant recipient:

Peter hovori Pavlovi, ze kazdy raz najde svoje St'astie. (Peter talks to Pavol that once everyone will

find his happiness.)

Also non-categorial participant aspect can occur in some sentences:

Peter hovori Pavlovi o ich spolo¢nej kamaratke Katke, Ze si raz ur€ite najde svoje §t'astie. (Peter

talks to Pavol about their friend Katka that once she will find his happiness.)

Complex semantic structure has the form:
agens — predicator — information — recipient — theme

Not only semantic structures but also their grammatical realization are important. For language
praxis it is important to know which grammar forms are used for realizations of particular semantic
participant. For example, agent in this kind of structures can be realized by morphologically different but
semantic equal forms: Vratnik nas informoval/na vratnici nés informovali/od vratnika sme dostali
informaciu. (The gate-keeper informed us/at the gate we were informed/we got information from the
gate-Keeper).

Elementary sentence structure existence

The meaning of the word existence is probably intuitively clear to everyone but i tis not so easy to
define it. In the most general meaning we can say that existence is being, presence within some time and
space dimension. Existence refers not only to human beings, animals or things but also to abstract nouns.
For expression of existence there is relatively only small group of predicators because it is specific type of
language micro-situation with quite a stabile structure. As the predicator the most frequent is the verb byt
(to be). Other verbs are for example existovat’ (to exist), jestvovat’ (to exist), uskutocnit’ sa (to take place),
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prebehnut’ (to take place), vyskytnit sa (to appear). The intention field of these predicators is also limited.
They need one categorial participant — nositel’ existencie (existence experiencer) which can be completed
by one non-categorial participant.

The basic scheme of this elementary sentence structure is:

somebody/something — exist/does not exist/arises/vanishes

Semantic structure has the form:

Experiencer qisence — €Xistence — (benefactor/tempus/locus/aspect/causation)

Grammatical structure has the form:

NN/A/G - VF - (ND/Pl‘e NA /ADVlnc/temp/asp/cauz/prepN

Characteristics of particular participants:

a) Experiencer yistence (EXPeyi) 1s the categorical participant of this elementary structure. It is not an
active participant. It is expressed by non-fiction and fiction persons, animals, material things but also
abstract terms. They have in common that in sentence is shown that they exist/do not exist/arise/vanishes.
Formally they can be expressed by:

- nominative case: Yeti je a Lochneska priSera nie je? Musia byt aj iné svety podobné Zemi.(Yeti
exists and Loch Ness monster does not exist. There must be also other worlds like Earth.)

- partitive genitive case: Vel'a nadeje uz nam nezostalo. Cudi je ako maku. (There is not much hope
left. There are so many people.)

- accusative case: Mas znamky, ktoré si nikdy nekupis. Mate otazky, na ktoré nikdy nendjdete
odpoved'. (There are stamps that you will never buy. There are questions that you will never answer.)

b) Experiencer istence/change JEXPeyi) is a participant that occurs in sentence that express arising or
vanishing of something:Like Experiencer yisenc. it is semantic passive participant but there is a difference.
There is a mutative change by Experiencer yistence/change- It starts or discontinues existing. Formally it can be
expressed by:

- nominative case: Susedovi vykapali vSetky sliepky. Zem vznikla priblizne pred 4,5 miliardou
rokov. Vzplanul spravodlivy hnev utlacanych. (All neighbour’s chickens have died. Earth arose
approximately 4.5 billion years ago. Righteous anger of oppressed people has arisen.)

- partitive genitive: Rodi sa viac diev€at ako chlapcov. Postupne sa vytvorilo niekol’ko koncepcii.
(More girls than boys are being born. Several conceptions were created progressively.

c) Benefactor (be) is, in Eva Tibenska's terminology (2012), third-plan participant. As she says,
benefactor can occur in sentence to make its meaning complex, and to change sentence perspective from
objective to subjective. Its use is not a stylistic device. Benefactor expresses the aspect, e.g. in regard of
who/what the expressed existence applies. It can be expressed by:

- dative case: Vel'a nadeje uz Ivanovi nezostalo. Moznosti vam existuje habadej. (There is not
much hope left for Ivan. There exist a lot of possibilities for you.)

- nominative case: Ivan nema vel'a nadeje na uspech. (Vy) Mate habadej moznosti. (Ivan has not
many chances to success. You have a lot of possibilities.
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- accusative case + preposition pre (for): Vel'a nadeje uz pre nas neexistuje. Jestvuje pre Vas
habadej moznosti. (There is not much hope for us. there exist a lot of possibilities for you.)

In intention field grammar form Ny corresponds to Experiencer uisence- Predicator is mostly
expressed by the verb byt’ (to be) in its existence meaning. The verb byt can have several meanings in
Slovak language and can be found in three different language micro-situation:

(1) Existence: Strasidla si. (Monsters exist.)
(2) Location: Strasidla su v sklade.(Monsters are in the deposit.)

(3) Characteristics or state: Strasidla si hrozostrasné, deti su vystrasené. (Monsters are creepy, and
children are scared.)

In the third meaning there is not the autosemantic form of the verb byt It is only a copula verb.
Predicator with this verb consists of the form of the verb byt and autosemantic form of a noun,adjective,
pronoun or numeral.

(1) Verb byt (to be) in the meaning: to exist from ontological point of view. In this function the verb
byt expresses existence regardless of any external circumstances. It.can be identified as something or
someone that simply exist or does not exist. From the lexical point 'of view i tis an autosemantic verb that
can be replaced by synonymic verbs like existovat, jestvovat’ (both mean to exist). From syntactic point of
view it is autosyntagmatic word that fulfills role typical for autosyntagmatic verbs in the sentence — the role
of predicate.

Examples: Mimozemst'ania nie si. Musia byt i iné svety. Myslim, teda som. Nieco je a nieCo nie
je. (Extra-terrestrials does not exist. There must be also other worlds. I think, therefore I am. Something
exists and something does not.)

(2) Verb byt expressing location: to occur in or to have origin in. In this function there is nota n
ontological aspect. The necessary component of this meaning is adverbial of place. Of course there is no
rection between the verb and adverbial, despite of this adverbial is obligatory component of sentence. From
lexical point of view i tis an autosemantic word that can be replaced by synonymous verbs like nachadzat’
sa (to occur), zit’ (to live somewhere), vyskytovat sa (to occur)... From syntactic point of view it is an
autosyntagmatic word. Predicator byt (to be) together with adverbial of time (tempus) expresses existence
— but not ontological but located somewhere,

Syn je/Zije uz dvadsat’ rokov v USA. Mama je/nachadza sa v zahrade. Komare sti/sa vyskytuju
najmi pri vode. Kniha je/nachadza sa na stole. Stefan je/pochadza z Novohradu. (My son has
been/lived in USA for twenty years. Mother is in the garden. Mosquitoes occur mostly by the water. The
book is onthe table. Stefan comes from Novohrad.)

(3) The verb to be as synsemantic word. It is a copula that serves only as a carrier of grammatical
categories. Its meaning must be completed be autosemantic word — noun, adjective, pronoun, numeral,
participle or adverb. From lexical point of view i tis a synsemantic word without any lexical meaning. From
syntactic point of view i tis a synsyntagmatic word that is never an independent constituent of sentence but
always occurs together with autosemantic constituent.

Examples: Zofia je uéitelka. Peter bol nervézny. Stari l'udia st uz taki. Alonso bude prvy. (Zofia is
a teacher. Peter was nervous. Old people are like that. Alonso will be the first.)

We take existence similar to M. Grepl and P. Karlik (1998) who distinguish three possible states of
existence: something/someone exists/does not exists, something/someone arises, and something/someone
causes that something/someone arises/vanishes. In our conception their third state of existence belongs to
other elementary sentence structure because it is an action that causes something. J. Niznikova (2001)
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divides sentence models with verbs of existence into three groups: verbs of existence, verbs of arising, and
verbs of vanishing.

1. Language microsituation ”somebody/something exists/does not exists*

From semantic point of view there are two components in this microsituation: Exp.y; and predicator
of existence. Expeyi can be expressed by anything that exists in factual or abstract meaning, in fiction or
non-fiction world. As the participant there can be human beings, animals, things or abstract terms.

Existence can be expressed in two ways:
a) as absolute existence, i. e. generally without reference to any circumstances:

Vlkolaci nie si. Dusa je. Velky tresk mozno prebehol. (Werewolves does not exist. Soul exists. Big
Bang maybe really was.)

In this way it is only a statement without an adverbial. It expresses only existence or non-existence of some
entity. For this reason there is only one participant Exp.,;, and this participant is categorical. Predicator does
not open any other obligatory position for more semantic participants.

Semantic structure has the form: Expey, - existence

J. Niznikova (2001) more closely specifies the participant as processual existence experiencer. We think
that our term existence experiencer is appropriate enough. In our opinion the existence from ontological
point of view does not express any process.

Grammar structure has the form: Ny — VF

Within type a) we distinguish two groups of existence:
al) existence thatrefers to the whole class of entities:

Mimozemstania su, ale §kriatkovia nie su. Hlupaci boli, su a buda. Spravodlivost’ neexistuje. (Extra-
terrestrials exist but dwarfs do not. The dumbs existed, exist and will exist. Justice does not exist.)

Often there are experiencers whose/which existence is doubtful. It can be beings, places or events of
supernatural origin. Experiencer can be in both plural and singular form but when it is abstract word, it is
mostly in singular form.

a2) existence that refers to specific entity:

Myslim, teda som. Boh je. Peklo nie je. Velky tresk sa uskuto¢nil. Existuju dva druhy iénov —
aniony a kationy. (I think, therefore I am. God exists. Hell does not exist. Big Bang occured. There
are two groups of ions — anions and kations.)

Within this group there is always concretized reference to experiencer of existence, not to the whole class.
Mostly it is one specific person, place or event so it has singular form. Predicator has plural form only if
there are more kinds of experiencer (as in the last example.)

There is a specific subgroup with sentences in which existence associates with occurrence of an
attribute of experiencer. Attribute can have the form of subordinate clause or it can be simple concordant or
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non-concordant attribute. In these sentences there is mostly existence based on real world and within it their
validity is closely specified:

St l'udia, ktorym nikdy nevyhovies. Boli aj nevysvetlené pripady. Existuje aj svet bez zavisti.
Neexistuje napoj, ktory by nevedel namiesat’. (There are people who you cannot satisfy. There were also
unsolved cases. Also world without an envy exist. There is not a kind of drink that he cannot mix.)

Semantic structure of such sentences is modified with attribute: (Expey; + attribute) — existence

Verb byt can be often replaced by the verb mat’ (to have) in this kind of sentences. This replacement
is accompanied with change in grammar structure. To the subject position there goes formal construction
sentence constituent ty, vy (you) or there is an object as a formal sentence constituent in dative case.

Formal subject: Mas I'udi, s ktorymi sa nikdy nedohodnes. Mate pripady, ked sa neda nic robit’.
(You have people with whom you cannot make a deal. You have cases when you are no table to do
anything.)

Formal object: Existuju ti ludia, s ktorymi sa nikdy nedohodnes. Su vam pripady, ked’ sa neda ni¢
robit’. (There exist people (in regard of you) with whom you cannot make a deal. There are cases (in regard
of you) when you are no table to do anything.)

Similar examples occurs when there is non-obligatory dative object in sentences like Su ti krajiny,
kde zjedia nechutné potvory. (There are countries (in regard of you) where they would eat tasteless
beast.) Formally it looks like sentence constituent but it has no semantic function and it is used only to
emphasize the content of sentence. We can say that it has a function similar to particula. This non-
obligatory object does not occur only within existence sentences but also in other types of elementary
sentence structures; for example by expression of state: Ten Vam bol hladny. (He was so (in regard of you)
hungry), or action Ani ti mi nenavarila. (She (in regard of you) did not cook for me.) In all of such
sentences it has only expressive function and this kind of sentence is limited to colloquial style.
Considering functional sentence perspective the experiencer is rheme of the sentence and for that reason it
is always positioned behind the non-obligator dative object which functions as a theme. According to
Slovak word-order rules in neutral sentences theme is always at the beginning of the sentence and rheme
follows it.

b) Existence in relative meaning. By this meaning we understand an existence that is obligatory related to
some circumstance. It can be time, place or aspect. In this sentence existence is always limited and is not
valid generally but only partially.

Examples of existence sentences with particular circumstances:

- Tempus (temp): Jery este v 10. storoci boli. Prva svetova vojna zarila v rokoch 1914 — 1918.
Nicivy morsa vyskytol medzi rokmi 1348 a 1350. Vojny st uz odpradavna. (Jers still existed in
10th century. WW1 raged in 1914-1948. Terrible plague occurred between 1348 and 1350. Wars
have existed since the oldest time.)

- Locus (loc): Zivot niekde vo vesmire musi existovat’. Taky zakon je len v Cine. (Life must exist
somewhere in the space. Such a low exists only in China.)

- Aspect (asp): Pravda existuje len v rozpravkach. Plany jestvuju zatial’ len v jeho hlave. Taka
fonéma v slovencine nie je. (The truth exists only in fairy tales. The plans exist only in his head
yet. There is not such a phoneme in Slovak language.)
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Validity/non-validity is expressed only in regard of mentioned circumstances in these sentences. J.
Niznikova (2001) uses term statual nositel’ existencie (statual existence experiencer) for Expe. We think
that it is not necessary to distinguish processual and statual existence experiencer. I tis always passive, non-
processual element that is obligatory related with circumstance in some sentences.

Semantic structure has the form: Expe,; - existence — tempus/locus/aspect

Grammar structure has the form: Ny — VF —Np/pre Ny /ADV qc/temprasp/PrepN

The most typical grammar form for Exp.,; is nominative case, but also genitive, asa partitive case,
can occur. Partitive genitive is limited to quantitative or negative usage. For his usage in existence
sentences stylistically marked negation form niet/nieto is typical:

Na svete niet pravdy. Niet iného vychodiska. Dal3ej $ance uz nieto. (There is no truth in the
world. There is no other solution. There is no more chance.)

Genitive case could be replaced by nominative in these sentences:

Na svete nie je pravda. Nie je iné vychodisko. Daliia $anca uz nie je. (There ismo truth in the
world. There is no other solution. There is no more chance.)

Sentences like Peter tu uZ nie je. OdiSiel domov. (Peter is not present here. He went home.) are not
existence sentences. They are sentences of location because they refer to position of entity and not to its
existence in ontological meaning.

Specific type of sentences are sentences like: Nie je €o ¢itat. Je na €o sa pozerat’. Nebolo koho
volit. Niet komu verit'. Niet s kym chatovat:(There is nothing to read. There was nobody to get our vote.
There is nobody to trust. There is nobody to chat.)

Their particularity is in the fact that existence is related to experiencer that is expressed by a form of
personal or relative pronoun (¢o, koho, komu, s kym...) The infinitive of the verb expresses the
circumstance in regard of which'the existence is valid or not.

In some sentences infinitive can be replaced by verbal noun: Niet ni¢/ni¢oho na ¢itanie. Nie je
nikto/nikoho na chatovanie. (There is nothing to read/for reading. There is nobody to chat/for chatting.)

2. Language micro-situation ,,someone/something arises/vanishes*

In the previous language micro-situation the existence of something/someone was expressed, i. e.
pure existence in ontological meaning. In this micro-situation is expressed the fact, that someone or
something starts/continues/discontinue the existence. It is important to distinguish between existence
meaning and action meaning. In sentences like Vyrobok vznikol v tovarni. Pytliaci vybili chranené druhy
zvierat. (The product was made in factory. Jack lighters killed off protected animals.) There is depicted that
something started to be and discontinue to be but it was caused by conscious planning — it was an action. In
the existence sentences the agent is not present. The first example (Vyrobok vznikol v tovarni.) is
deagentive sentence but in its deep structure agent is present - somebody had to make it. In the second
sentence (Pytliaci vybili chranené druhy zvierat.) there is an active substance that operates the action. This
participant is called agent and is never present in existence sentences.

Predicators that express arising or vanishing of existence have mutational character, i. e. in their
meaning shift from one phase of existence into other phase is present. It does not mean that they have
processual character. Process needs some active background.

Verbs like vznikat’, narodit’ sa, zanikat’, zomriet, stratit’ sa, vytracat’ sa etc. (to arise, to be born, to
die, to vanish, to get lost) serve as predicators in this meaning.
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Examples for arising of existence: Ja sa nikdy nenarodilo a nerodi, rodi sa iba telo. Vznikla cela
splet komplikovanych problémov. V ostatnom ¢ase vzplanul zaujem o vyhotovovanie rodinnych
erbov. Presne v tej chvili priSiel na svet novy ¢loviecik. Na prelome storoci sa zrodil novy literarny
smer — romantizmus. (Ego is never born, only body is born. A net of complicated problems has
arisen. In recent time interest in family crests has flamed out. Just in that moment a next little human
being was born. At the turn of the century new literary movement arose — romanticism.)

Examples for vanishing of existence: Mnohé rastlinné a Zivoé¢isne druhy sa postupne vytracaju.
Absolutna viera v pozitivizmus sa v tej dobe vytratila. Bohuzial, zomrel a uz ho niet. Mamuty
vyhynuli v obdobi pred 13 000 a 11 500 rokmi — okrem reliktného stavu mamutov srstnatych.
Hokejova euforia rychlo utichla. (Many kinds of plants and animals die out gradually. The absolute
believe in positivism vanished in that times. Unfortunately, he died and he lives never more.
Mammoths died out 13 000 — 11 500 years ago — except wooly mammoth. Ice-hockey euphoria
calmed down very quickly.)

Within this micro-situation we distinguish two subtypes. It is similar to previous micro-situation:
a) absolute change,

b) relative change.

a) Absolute change of existence express that there are no surrounding circumstances needed for arising or
vanishing of existence: Neustale vznikaju nové choroby. Co sa zrodi, musi zaniknut'. Niektoré druhy uz
vyhynuli, iné sa podarilo zachranit'. Cela nasada pstruhov vykapala. Rimska risa zanikla. (New illnesses
arise every day. What was born, must also die. Some kind died out already but some were saved. The
whole stock of trout conked out. The Roman Empire vanished.)

Semantic structure has the form: Expei— change of existence

Grammar structure has the form: Ny — VF

b) Realtive change always needs some obligatory circumstances of place, time or cause. Here are some
examples for particular circumstances:

- time (temp): Svet vznikol pred davnymi vekmi. Postmoderna nastipila v druhej polovici 20.
storoc€ia. Slovensky $tat vznikol v roku 1939. Narodil som sa v septembri. (The world begun
billions of years ago. Postmoderna arose in 2nd half of 20th century. The Slovak State came into
existence in 1939. I was born in September.)

- place (loc): Jeden nas znamy sa narodil v sanitke. Naturalizmus vznikol vo Francuzsku. (One of
our relatives was born in ambulance car. Naturalism started in France.)

- cause (caus): Kulturne spolky vécsinou zanikaju pre nedostatok financii. Africké deti casto
zomieraju pre zli potravu a nedostato¢nu zdravotni starostlivost’. (Cultural organization
vanishes due to lack of money. African children often die due to bad nourishment and health
care.

Semantic structure has the form:
Expei— change of existence — temp/loc/caus
Grammar structure has the form:

Ny—-VF-Np /ADvloc/temp/caus/prepN
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Results:

In the table there is a summary of semantic and grammatical specifications of elementary sentence structure

existence.

Expression of existence

1.
somebody/something

exist/does not exist

a) absolute
meaning

- existence applies to the whole class
(Strasidla nie su. Hlupaci boli, st
a budu.)

- existence applies to particular entities
(Boh je. Peklo nie je?)

SS: EXpexi — existence

GS: N\ - VF

b) relative
meaning

- time (Jery este v 10. storodiboli.)
- place (Taky zakon je len v Cine.)

- aspect (Taka fonéma v slovencine nie
je)

SS: Exp., — existence — temp/loc/asp

GS: Ny — VF —Np/ pre Ny
/ ADVIOC/temp/aSp

2.
somebody/something

arises/vanishes

a) absolute
meaning

Neustale vznikaji nové choroby.

SS: Exp., — existence change

GS: N, - VF

b) relative
meaning

- time (Slovensky $tat vznikol v roku
1939.)

- place (Naturalizmus vznikol
vo Francuzsku..)

- cause ( Kultarne spolky vicsinou
zanikajl pre nedostatok financii.)

SS: Exp.y — existence change—
temp/loc/caus

GS: Ny — VF —Np/ pre N,
/ADVIOC/temp/caus

List of abbreviations:

ADV g¢/tempiaspreaus — adverbial of place/time/aspect/cause

Expei— experiencer of existence

GS — grammatical structure

Na—noun in accusative case

Np— noun in dative case
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N¢ — noun in genitive case

Ny — noun in nominative case

prepN — any preposition + noun

pre N, — preposition pre (for) + noun in accusative case
SS — semantic structure

VF — verbum finitum
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Abstract: In the paper there are discussed the opportunities for using Web 2.0 tools
as communication solutions and platforms of cooperation with the client.in the field
of co-creation of innovation. There are presented the changes of the concept in the
area of innovation, from closed to open innovation, and particularly the models
emphasizing the role of users in creating innovation. There is also discussed the
evolution of the solutions of communication with the client with the consideration of
Web 2.0. The presented results of the author’s own research show the activity of
young people as co-creators of on-line innovation, identify the most frequently used
channels of communication and, above all, present the evaluation of the application
of Web 2.0 tools in the field of cooperation with the-client.
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Introduction

The concept of involving customers into the process of creating the innovation gains more and more
supporters (Prahalad, Ramaswamy, 2004), (Full, 2010), (Howe, 2008). We observe deep changes in the
interaction between the consumer and the company in' co-creating not only the innovation but widely
understood value co-creating. Prahalad (2004) distinguished four fundamental elements of the process of
co-
creating: dialogue, access, risk assessment and transparency defined as DART concept. The purpose of the
study is to determine which Web 2:0 tools have the biggest influence on customer co-creation innovation
process.

In the paper there are presented the changes in the perception of the concept of creating innovation
from the model ‘of closed innovation to the latest concepts in the framework of the model of open
innovation. Subsequently, there is defined the concept of cooperation with the client and the space of the
Internet as'the platform of the development of these processes. The aim of the paper is to verify the
following hypotheses:

H1: Young clients eagerly get involved in the process of co-creation of on-line innovation and take

the role of consultants, innovators and people testing new products and services.

H2: Web 2.0.is the environment favorable for cooperation and co-creation but it is not fully utilized

by companies for co-creating innovation with the client.

New paradigms, such as Open Innovation (Chesbrough, 2003) and Web 2.0 (O’Reilly, 2004)
promote a more proactive role of customers in the innovation area. Companies should see customers as co-
creators of products and hence value. Products should be designed in ways that allow users to design all by
themselves, remix, and share.

In literature there are many concepts that shows other most crucial aspects of co-creation and a number of
existing methods for involving users, such as:
- Virtual community (Rheingold 2000),
- Crowdsourcing (Howe 2006; Howe 2008; Kozinets et. al., 2008),
User Co-Creation (Prahalad and Ramaswamy 2003),
Collective Intelligence (Glenn 2009),
Open Innovations (Chesbrough 2003; Jelonek 2012),
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User-Driven Innovations (Rosted 2005; De Moor et. al., 2010),

Consumer Involvement (Muncy and Hunt 1984),

Lead User (Von Hippel, 2005),

User Centred Design (Von Hippel, 2005)

User Created Content (O’Reilly, 1998)

and others

Information about customer preferences and personalization have always been a key factor for
success in any business. Electronic commerce, partially in conjunction with flexible manufacturing, now
provides the opportunity to obtain the information necessary for personalization from customers all over
the world at low cost and, specifically in the case of digital products, to tailor general-purpose goods or
services to the specific needs of each customer - “mass customization” (Bandulet and Morasch 2005).

The Internet is the environment which is favorable for the development of cooperation with the
client. The development of the Internet refers, above all, to new communication solutions used in the
relationships - business- customer (B2C), customer — business (C2B), customer — customer (C2C) and
business- business (B2B).

The term Web 2.0, as proposed by T. O’Reily (2005), has been adopted in a variety of studies
aimed at offering perspectives on the Web developments (Fuchs, 2010), (Song, 2010). With the
development of Web 2.0, the role of prosumption and creative behaviors of customers.is increasing. Ritzer
and Jrgensons (2012) demonstrated that prosumption has become a significant characteristicof Web 2.0. At
present, business and application developers are suggesting that there will be a new era of the Web: Web
3.0. This will be defined by a new online environment, which will integrate users’ generated data to create
new meaning. In contrast to Web 2.0, which is understood as being based on users’ participation, Web 3.0
will be based on users’ cooperation (Fuchs et al. 2010). Websites built upon Web 2.0 allow users to co-
create the contents by enabling them to publish, comment on or evaluate the contents. The main
characteristics of Web 2.0 (Kuszyn, 2008) are:

- network effect — joining by new users

- the long tail — increasing the sales of the product

- user contributed value — contribution of users positively influencing the value of the website
- remixability — possibility of integration of other websites and services

- co-creation — co-creating website by users

- decentralization — use of the website or its part by users with no participation of the owner

- emergent systems — administration of parts of the website by users

Co-creating innovation with the client — the organizational aspect

Consumers are considered a valuable source of innovation such as the generation, design,
refinement, and testing of ideas and new product concepts. Consumers take on the role of co-creators.
Prahalad and Ramaswamy (2004) describe that co-creation is about joint creation of value by the company
and the custemer. It is not the firm trying to please the customer (Prahalad, Ramaswamy 2004). They wrote
also that, cco-creation is [...] creating an experience environment in which consumers can have active
dialogue and_co-construct personalized experiences; product may be the same [...] but customers can
construct different experiences (Prahalad, Ramaswamy 2004). Customer become a new sources of
competence, consisting of the knowledge and skills they possess. They are ready to learn, experiment and
engage in dialogue with the firm, cooperation, co-creation of innovation.

In the realization of successful co-creation it is proper to take into account two determinants which
will positively influence on the process of co-creating innovations with the customer:

1. The recognition of motives of customers who are inclined to co-creating the innovation using Web

2.0 tools.

2. The consider of conceptual model designer —user collaboration
Against the background of many opportunities to maintain the relationship with clients, in the first position,
more and more frequently, there are listed social media, in which more and more managers see the target
groups of their clients. According to the report (From social...2011) 65% of managers participating in the
research perceive social media as the promising source of profit providing that the cooperation activities
undertaken by them are compliant with clients’ expectations. Unfortunately, as the research showed there
are significant gaps between what businesses think consumers care about and what consumers say they
want from their social media interactions with companies (see Figure 1). 5 reasons in the assessment of
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which there occurred the largest discrepancies in both groups of respondents were market with grey color.
The respondents, as the two main reasons of their activity on profiles of organizations in social media,
listed an opportunity to get discounts (61% of indications) and to make purchases (55% of indications). The
same reasons, in the opinion of managers, were found in the last and the second-to-last place of all the 12
specified reasons of the participation in social media.

Consumers’ ranking: Businesses’ ranking:
The reasons they interact Perception = Why they think consumers
with companies via social gap follow them via social sites
sites
61% Discount Learn about new products<  73%
55% Purchase General information 71%
53% Reviews and product Submit opinion on current  69%
rankings products/setrvices
53% General information Exclusive information 68%
52% Exclusive information Reviews and product 67%
rankings
51% Learn about new products Feel connected 64%
49% Submit opinion on current Customer service 63%
products/services
37% Customer service Submit ideas for new 63%
products/services
34% Event participation Be part of a community 61%
33% Feel connected Event participation 61%
30% Submit ideas for new Purchase 60%
products/services
22% Be part of a community Discount 60%

Figure 1. The reasons for which it is advisable to maintain the relationship with organizations using social
media from the point of view of clients and managers.

Source: From social media to social CRM. IBM Global Business Services Executive Report, Copyright
IBM Corporation 2011, s.11.

The effective support for managers, which will allow to minimize the detected discrepancies in the
perception of clients’ behavior and lack of understanding of their needs, is the information provided by the
systems of Customer Relationship Management (CRM) or e-CRM network systems and the latest
propositions - social CRM or CRM 2.0.

Customer - company cooperation requires new effective methods and models of collaboration. Awa
and Eze (2010) reviewed methods of customer collaboration and proposed the model designer — user
collaboration. Traditional approach displayed the model of “design for customer”, proposed model
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demonstrates an extension of “design with and design by user”. The conceptual model designer —user
collaboration was presented in Figure 2.

developer

A 1. Ideas Generation

Pre-development & 2. Finalize Concept and

Development | > Business Analysis
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Figure 2. Conceptual model designer —user collaboration
Source: (Awa, Eze 2010)

The model shows four phases: pre-development and development, launching, evaluation, and
feedback of customer collaboration. The pre-development and development exercises span such activities
as idea generation, concept finalization and business analysis, prototyping and market test plans and
execution. Then the generated information are evaluated. The launching phase covers such activities as
improved plans and joint launch, joint execution of improved launch plans and joint development of
persuasive. communication appeals. The evaluation phase involves a joint objective comparison of actual
results against ideal standards in order to trace impact discrepancies on product category to a source.
Actions are continually reworked from the results of joint evaluation and feedback exercises in order to
further the competitive balance of management decision (Awa and Eze, 2010). This model seems very
useful for companies witch plan collaborate with customers.

Materials and Method

The survey was conducted in January 2014 on a group of 198 of students of the full-time studies of
the Faculty of Management of Czestochowa University of Technology. The study used an electronic form
on the website. The form included 18 questions directed towards the achievement of a few research
objectives. The purpose of the research was, among others, to identify the behavior of the respondents as
clients on the Internet. It has been established that in the group under research, the traditional clients who
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do not make purchases on the Internet constitute 5%, the clients who occasionally do the shopping on the
Internet amount to 40%, e-clients constitute 27% and prosumers - 28% (Jelonek, 2014). On the basis of the
research results, it has also been indicated that personalization is an important determinant of the success of
activities directed towards cooperation with the client, performed in the space of the Internet (Jelonek
2014).
Moreover, the further research objectives referred to:
Objective 1: Identification of the respondents’ activity in the area of innovative actions
Objective 2: Establishing what communication channels are used by the respondents
Objective 3: Evaluation of the extent of use of Web 2.0 tools in the customer — company cooperation
Objective 4: Evaluation of the possibilities of using Web 3.0 tools in the customer — company cooperation
The results obtained in the course of the research serving the purpose of the achievement of the
above objectives are presented in the following part.

Results

In the research there participated: 124 women (63%) and 73 men (37% ). The respondents were
aged 23-25. It was established that in the analyzed group 93% of the respondents have free access to the
Internet, 5% - the limited access, 1% - very limited access and 1% of those questioned indicated the
response “no access”. The respondents are characterized by “high” (34%) and “sufficient” (57%) abilities
of using the Internet resources and utilizing the available Internet services. Only 6% of those questioned
admitted that “they sometimes use the help of others”, 2% of the students “often use the help of others” and
2% of the students “cannot use the Internet to make purchases”.

The listing of the responses to the question: “Haye you ever taken activities on the Internet, in which
you were: a purchaser of products or services, a brand promoter, a client who reveals advantages and
disadvantages of a product/service, an innovator submitting an idea, a‘client testing a new product/service
or a consultant?” are presented in Table 1. The responses were given by 55 respondents and it was possible
to indicate a few answers.

Table 1. The clients’ activities in the area of innovative actions

No | Propositions of the responses to the question: “Have | % of indications
you ever taken activitieson the Internet, in which you
were:

1. A client submitting an idea of a new product/service, | 9%
or essential improvement, modification, development
of the existing products or services

2. A client testing a new product or service 52%
3. A client — consultant 40%
Total: | 100%
Source: The author’s.own study based on the research results

The students cooperating with companies in the field of broadly understood innovation were asked for the answers
to the further questions. Each of 55 respondents were able to indicate a few responses. The listing of the answers
to the question “What channels of communication with the company were used by the respondents?” is
presented in Table 2.

Table 2. Channels of communication with the company used by the respondents

No | Propositions of the responses to the question “What % of indications
channels of communication with the company did you
use?”:

1. Telephone 98%

2. Text message 86%

3. e-mail 99%

4. A form on a website 85%

5. Blog on a company website 45%
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6. Chat on a website 57%

7. Video chat and Skype 58%

8. Social website 62%

9. Platform of reporting ideas created on a website by the 4%
company

10. | Platform of cooperation in a real mode 0%

Source: The author’s own study based on the research results

The respondents’ answers to the question concerning what enterprises ought to improve in contacts
with clients are presented Table 3.

Table 3. What enterprises ought to improve in contacts with clients

What requires improvement on the side of companies %
1. Social media 32%
2. Skype 26%
3. Introduction of virtual assistants, avatars 35%
4. Better contact via text message and telephone 25%
5. Multimedia 30%
6. Better contact with a consultant 26%
7 Others 3%

Source: The author’s own study based on the research results

For clients contacting the company it is important that the range of available communication tools is
wide, fully accessible and effective. The most popular ones are traditional channels of contact, e.g. a phone,
and from among the traditional Internet communication tools - e-mail. In the first case, communication in a
synchronic mode, guaranteeing fast and efficient contact is important to the client. In the other case, the
client consciously decides on the choice of the channel of asynchronous communication and accepts the
postponement of interaction with the company. From among Web 2.0 tools the respondents use: forms on
websites, social websites, video chats and Skype, chat on a website, blog on a company website and, to a
small extent, platforms of submitting ideas, created on a website by the company. In the evaluation of
effectiveness of communication, relatively high assessment was given to a form on a website. A chat on a
website and video chats and Skype were rated low with respect to the ”speed” and in the evaluation there
was taken into consideration long waiting time and often lack of activity even at the time of designated
consultation. Social websites were given low rating of effectiveness and rapidity. Platforms of submitting
ideas created on a website or platforms of‘cooperation in a real mode obtained the highest percentage of
indications in the “average” rating since the respondents had their own experience of such cooperation.
Thus, there is such low rating of effectiveness of platforms in the aspects — “very comfortable”, “very fast”
or “very effective”.

The' research results showed that 92% of the respondents use a lot of communication channels,
which means that they utilize at least 6 out of 10 listed communication channels. There are no preferences
as for the choice of the communication channel depending on the gender.

The respondents paid attention to the need for combining the contact with consultants with other
communication channels when asked about the elements of the contact with the client which need to be
improved by enterprises. Clients would also long for more modern methods of contact handling avatars,
social media and multimedia.

Discussion

Enterprises, more and more frequently, perceive their client not only in the role of a purchaser but,
by establishing cooperation with the client, strengthening the relationship with them, they want the client to
appear in the following roles:

- A promoter of products, services or a brand,
- An expert, specialist or consultant,

156



- A person testing new products and services,
- An innovator.

The results obtained in the research allowed to positively verify the hypothesis that young clients
eagerly get involved in the process of co-creation of on-line innovation and take roles of consultants,
innovators and people testing new products and services.

Theoretical considerations on the possibilities of Web 2.0 and the results of the survey also
confirmed the validity of the hypothesis that Web 2.0 is the environment which is favorable for cooperation
and co-creation but which is not fully utilized by companies for co-creating innovation with the client.
Clients will eagerly take the role of a consultant or an expert, but in the environment which is a natural and
comfortable communication platform to them, which Web 2.0 is.

Summing up, companies treat Web 2.0 and social media more frequently as a tool of casual
communication than a tool of long-lasting relationship. In the near future there must.be an important
change in the perception of social media and their use in the activity of the company since the new
generation of employees and, simultaneously, clients enter the labor market. For young people  Facebook
or Twitter are not only another technological curiosity but a natural channel of exchange of information.

In the research it has also been confirmed that for young clients the appearance of a wide range of
communication channels is important because 60% of clients asked a question or submitted a proposal
while using one communication channel and in the further communication they searched for solutions
utilizing other channels.

Conclusions

The recognition of the motives clients are driven by, while taking other roles than the role of the
purchaser of products and services, is of the key importance in creating the basis for the effective
cooperation with the client. Another step is the identification of clients’ needs not only as for the offer of
products and services but also their preferences as for the used tools of communication with the enterprise.
While planning the designer - user cooperation,.it is advisable to utilize the presented concept model (figure
2) and to develop the communication layer with tools preferred by clients of the company.

The most professional solution in communication with innovation founders are cooperation
platforms created on platforms of companies or as independent portals. Well-known platforms include:
“Dell Idea Storm” or “ My Starbucks idea”, and among Polish brands, e.g. “Bank pomystow” (Bank of
Ideas) BZ WBK. Unfortunately, only 4% of the respondents at least once logged in on the platform of
submitting ideas and took an activity, e.g. submitting an idea, commenting or voting on the presented ideas.

Companies will need to be more flexible and creative in defining the way they interact with
customers. Furthermore, companies will need to become more sophisticated in their open innovation
approaches and in a’relationship-dominated world, companies will need to focus more on the role of
employee engagement in innovation. The winners will be those company who are able to link strategy,
innovation, product, customer experience and employee engagement, all in a landscape of shifting sectoral
boundaries, new bases of competition and Web 2.0 tools.
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Abstract: In this paper, comfort and strength performance of conventional and
lightweight seat design which is developed by using EPP (expanded poly propylene)
material is investigated by using FEA (finite elements analysis) method. The main
goal is to contribute to reducing CO, emissions on passenger cars by providing
weight reduction on car seats. To accomplish that, a special designed part made of
EPP material, which has lower density and higher strength performance in
compliance with PU (Polyurethane), is embedded in original car seats made of PU
material, and the resulting composite material reinforces the structure and gives the
similar performance compared to PU design, and in the meantime supporting metal
frame’s weight inside car seats is also reduced. In parallel with design optimization,
a comparative analysis of strength and comfort performances between conventional
seat design and lightweight seat design is studied correspondingly. Highly nonlinear
contact analyses are performed with the dummy named “Manikin” (human model)
to analyze comfort performance by looking at the pressure distribution on surface of
seats. The results indicate that after design optimization by using new material
technology, nearly same comfort and strength performance are achieved and weight
of the car seats can be reduced remarkably.

Key words: Weight reduction on car seats, EPP material, Comparative comfort and strength
analyses, FEA method

Introduction

Reducing fuel consumption and CO, emissions on passenger cars is a subject of intensive research in
automobile industry for better environment. One way of achieving this goal is to provide weight reduction
on car bodies. Because the heaviest interior element among all others is car seat sets, ongoing research on
weight reduction usually starts with car seats by using new engineering materials and optimization
techniques. However, utilizing new engineering materials in designs is in need of verifications in terms of
passengers’ comfort and strength performance. In industry, these are usually done by series of tests after
the prototypes are produced.

In 2012, the total global sales in the sector of automotive became 86.5 million by increasing 5%. In the
same year, the most of total sales happened to be 68.3 million in automobile market (Reports,2012). Due to
the intense use of automobiles, total consumption of fuel and CO, emission increased dramatically.
Therefore, automobile industry seeks alternative energy sources due to devastating greenhouse gas effect
for the environment, and starts decreasing the use of fossil fuel energy with standardization in fuel
consumption because of new rules and regulations. According to the CAFE reports, the target fuel CO,
emission complied by passenger car and vans manufactured in 2025 is shown in Figure 1. (NHTSA, 2012).
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Figure 1: The target fuel CO2 emission by EU

In EU, it is aimed to have at least 130gr CO»/km emission in accordance with the new rules for passenger
cars (European Parliament and of the Council Regulation, 2009). As a general rule, the modification to
have 100kg weight reduction provides approximately 0.0051t/km fuel cut. It is also corresponds to 10gr/km
CO, emission. 1kg weight reducing for cars, which the required emission rate cannot be complied, costs
roughly 10€. Therefore, with the help of reducing weight, developing new engines and transmissions,
alternative fuels and other advancements, engineers.are optimistic to reach the expected CO2 emission
goals (Eureka Project-Lightweight Seatbacks, 2013).

The work on reducing weight to decrease<the CO2 emission is usually performed by replacing the
traditional engineering materials with the high-tech materials that provide both lightness and strength, and
analyzing the design to eliminate the unnecessary materials usage. When the literature is curiously
searched, it is easily seen that there is little work comparative research between traditional and new seat
designs with respect to comfort and strength performances. In one of them, Grujicic et al study finite
element models of a passenger-vehicle occupant’s seat and of a dummy and used in the investigation of
human/seat interactions and seating comfort. On the other hand, Siefert et al, work on a seat model in
which static and dynamic properties of the structure are defined. Authors evaluate static comfort which is
mainly determined by the seat pressure distribution. However optimization type of research works cannot
be found easily inditerature. Therefore, in this research, it is aimed to reduce % 22 of weights on car back
seats by replacing PU with EPP material. To achieve that goal, finite element method is extensively used in
both comparative works and design optimizations.

Materials and Method

The procedure of weight reduction consists of three stages. In the first stage alternative material is selected
and corresponding properties are determined. In our case, EPP is a material that fulfills most of the
expectations. Meantime, in conventional seat design, PU foam and DIN 17223-B-type spiral high-carbon
steel materials are widely used. On the other hand, selected EPP material has % 25 lower densities and
better strength performance compared to PU material; therefore it is also expected to reduce steel wire
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material usage in the design optimization. In the second stage, various finite element analyses (FEA) are
performed. In the modeling part of the FEA, AMS50 (Adult Male 50) human model (manikin) is used to
simulate the effect of passenger effect as a loading (SAE, Society of Automotive Engineers). Manikin is
particularly placed on a car seat according to hip-point, heel-point and torso angle (Figure 2).

Torso Angle

Middle manikin
Right manikin
Left manikin
Rear cushion seat L A
L y

Figure 2: CAD model of AMS50 dummies and their positions on the car back seat

Also new wire frame is design to be embedded in the EPP part (Figure 3). Therefore, the usage of steel
wire can be reduced. Furthermore upper surface of the EPP part is designed by considering the manikin
shape which directly affects the passenger comfort. Then, whole design of parts is completed in CATIA V5
CAD environment and transferred to finite element software (Figure 3).
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Conventional Rear Cushion Seat

L
.

PU

Wire frame

Wire frame New design with EPP material

inside EPP

Figure 3: Current design and new design sections

After that, the models are meshed with tetrahedron elements due to the complex geometries. Meantime,
tensile test results of EPP and PU materials are evaluated by finite element software, and hyper-elastic
Marlow model is selected and assigned to EPP and PU parts. For the new composite design, embedded
constraint between EPP and embedded wire frame, and non-linear contact between dummy and PU part are
defined Both'models are fixed from the same 3 fixation points of wire frame to car floor and corresponding
boundary conditions are defined. Finally, loads are defined by applying 77 kg force (standard weight value
of the AMS50 Manikin) at the center of the gravity of dummy and body forces of the parts (Figure 4).

In the third stage, having finished the analyses for comparative strength and comfort analysis between
current design and-new design of rear seat cushion, comparative strength analysis is studied between
composite structure of EPP + wire frame, which is developed in the new design, and the current wire frame,
which reinforces whole strength in current design.
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(a) (b)

(©) (d)

Figure 4: (a). Mesh system of current design (b) Mesh system of new design (c¢) Boundary and loading
conditions of current design (d) Boundary and loading conditions of new design

To simulate the seating condition of a human, comfort analysis 1s performed by applying contact condition
between manikin and PU surface. But both models are almost symmetrical, for the sake of comparison, half
of the rear cushion seat is used to avoid unnecessary calculation. As a result symmetrical plane is applied as
boundary condition by limiting degrees of freedom through normal to the plane (Figure 5).
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Figure 5: (a). Mesh system of current design (b) Mesh system of new design
(c) Boundary and loading conditions of current design (d) Boundary and loading conditionsof new design

Results

Before the changes take place, the weight of traditional/rear seat cushion is 4320g. According to the results
of analyses, it is seen that %40 volume of PU material is replaced by EPP material in the new design. Due
to %25 density difference between these materials, 350g weight reduction is provided. In addition, usage of
steel wire is reduced 65%. Therefore, total weight of the rear seat cushion is reduced about % 22 compared
to current designs, and the weight obtained for the new design reaches to 3372g total. (Figure 6).

(a) (b) (c)
Figure 6: (a). Light weighted wire frame (b) EPP and embedded wire frame (c). New rear cushion design

with EPP

Based on results of the strength analysis, both maximum strength generated in the current wire frame and
maximum stresses for the EPP + wire frame composite structure in the new design is elastic. Maximum
displacements for both configurations are almost same (Figure 7).
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Figure 7: Displacement distributions (a) on current wire frame (b).on EPP and embedded wire
frame

For comfort analysis, pressure distributions on the upper surfaces of the both models are investigated. In
the current model, average pressure values obtained as 2.66-03 MPa under the area of left leg, 2.60 MPa-03
on the hip area and 1.56-03 Mpa under the area of right leg. The average value of displacement on the legs
are in the range of 33.2 to 9.3 mm and through (-) direction, for the hip area, displacement is obtained from
33.2 to 39.1 mm, also through (-) direction. In'the new design, average value of pressure distribution is
2.91-03 Mpa on the left leg area, 3.10 MPa-03 on the hip area, 1,30-03 Mpa on the right leg area. The
average value of displacement on the area of legs is through (-) direction and in the range of 26.4 to 5.8
mm, for the hip region it is through (-) direction and obtained between 26.4 - 31.6 mm (Figure 8).
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Manikin Contact Area Current Design New Design
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Maximum Stress Hip (a) 2,60e-03 (b)  3,10e-03
[Mpa]
Right leg (a) 1,56e-03 (b) 1,30e-03
Hip (a) -33,2 (b) -264
Maximum Strain -39,1 -31,6
[mm]
Legs (a) -332 (b) -26,4
-9,3 -5,8
Figure 8: The average value of displacement on the area of legs
Discussion

It is-obvious that any reduction attempt by reducing wire frame usage in seat design causes reduced
strength performance accordingly. In this study, this situation is compensated by developing a new EPP +
wire frame composite structure. EPP is a new engineering material and has 25% lower density in
comparison with PU. In the optimization part of the solution, the weight of traditional rear cushion seat is
reduced about % 22 from the value of 4320g to 3372g. The weight of steel wire frame is decreased by % 65
by supporting the seat structure with EPP material, and the intended target for weight reduction of % 22 is
reached.

Results of the analysis shows that strain/stress values of the EPP + wire frame composite structure appears

to be around +/- % 2.5 compared to the current wire frame strain/stress performance. Regarding to these
results, the new design, EPP + wire frame structure, is as stiff as the current wire frame.

In the process, it is also aimed to achieve same comfort performances between current and optimized seat
design in maximum level. As a result of comparative comfort performance analyses, pressure distributions
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on the upper surfaces of the models shows that comfort performance of the new seat appears to be around -
%17 / +%19 compared to current seat design. Even these results are not so close to each other, a small
reduction on comfort performance is expected because of usage of such a rigid EPP material. Since the
primary objective of the study is to reduce weight by 22%, the convergence of comfort performance is in
the acceptable level. Considering all these results of comparative analyses, EPP material usage is optimized
and % 22 of weight reduction is provided on rear cushion seat (Table 1).

Table 1: A comparison table between targets and results of design optimization

TARGET RESULT

Design optimization %22 Weight reduction %22 Weight reduction

Current wire frame Stress
1. Comparative Vs Difference: +%2,5
Strength Analysis : Strain

EPP+wire frame Difference: -%2,5

Pressure Distribution

. Current seat Difference: between -%17 / +%19
2. Comparative
Comfort Analysis VS
New seat Displacement
Difference: between -%19 / -%20
Conclusions

Weight reduction studies in cars are extremely important in terms of the reduction of CO2 emissions.
Weight reduction on' car seat sets is also-an important part of these studies. But the challenge is to have a
stabile comfort and strength performance of existing seat while weight is reduced, and do it at the design
stage to avoid-high prototype costs. Based on this study, the following recommendations and conclusions
can be drawn;

1-Weight reduction studies are usually made for the front seat sets. In this study, weight reduction is
studied for conventional rear cushion seat, and % 22 of weight reduction is obtained by using a new
material which is EPP.

2- Pressure distributions based comfort analyses are usually studied for front seat sets. While reducing the
weight highly nonlinear FEA analyses made for design optimization and strength/comfort performance is
maintained.

3- Strength/comfort ratio of traditional seat is reached by that of optimized designs in strength/comfort
performance analyses.

4- For further studies, finite element models can be detailed by applying car floor restrictions and vibration
loads acting on the occupant while driving conditions.
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Abstract: Insect growth regulators (IGRs) are known to be selective insecticides with low ecotoxicological risks.
These products have a great potential for use as chemical preventive controls in the stored product industry, especially
against lepidopteran pests. Dibenzohyldrazine (RH-5849) and Halofénozide (RH-0345) are a new class of insect
growth regulateur, (IGRs) These are the selective insecticides with low ecotoxicological risks. These products have a
great potential for use as chemical preventive controls in the stored product industry, especially against lepidopteran
pests. .The non steroidal ecdysteroid agonist, were tested in vivo by topical application on pupal development and
reproductive capacity. of the mediterraneen flour. moth Ephestia kuehniella Zeller (Lepidoptera: Pyralidae), a
important pest in stored products worlwide. the present study compared the activity of two ecdysteroid agonists (RH-
5849 and RH-0345).These two insecticides were administred topiclly to the emergenge of male pupae of a 0 days in
experimental condtitions ( T® 27°C ; Humidity 80% ) at a concentration corresponding to their respective LDsq ( 0,05
ng and5,10 ug) for RH-5849 and RH-0345. These compounds were diluted in acetone and 2pl are applied.The results
show that the Dibenzohyldrazine (RH-5849) seems to affect the duration of pupal development. However, the RH-0345
does not have any effect. Moreover, the tested ecdysteroid agonists also affected the number of eggs/female and the egg

viability when untreated females were paired with adult males emerged from treated pupae.

Key words.© Insecta; Ephestia kuehniella ; Dibenzohyldrazine ; Halofenozide; pupal development ; reproductive

capacity, Males
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Abstract: Two types of leaded brass alloys (CuZn40Pb2 and CuZn39Pb3) as
extruded rods, which use to produce pressurized gas valves were produced by a
vertical semi-continuous casting, hot extrusion, cold drawing, hot forging and
machining processes. The effect of lead element on machinability of these alloys
was explained. The common defects of the mentioned leaded brass rods, the causes
and its remedies were explained. Many defects during productions stages of leaded
brass rods were occurred, such as cavities,” non-metallic contaminates, lead
clustering, surface cracks and zinc segregation into foundry process. In addition,
surface crack, hot tearing and back defect through hot extrusion, chevron and
chemical composition cracks into cold drawing with hot bursts and lap during hot
forging were appeared. The machining process and in-service processes were also
involved some other defects. All-these defects were occurred due to no care during
manufacturing process stages and using improper technological parameters and bad
casting product design. To remedying the above-mentioned defects, the proper and
improving technological parameters with optimal product design must be used. The
current technical review of all types of defects in leaded brass alloys, have been
found that, these defects can be appear and increasing in sub-sequence applications
and in-service stages.

Keywords: Leaded Brass, Casting, Extrusion, Hot forging, Processing Defects.

Introduction

Copper and its alloys,/such as bronze, brass, are the materials which are widely used in friction parts of
machines, as bearing liners, bushings, etc. Properties such as high strength and ductility, fatigue strength,
wear resistance, etc. are necessary for these materials. Obtaining such properties is possible by creating
sub-microcrystalline and nanocrystalline structures in the materials (Sadykov, 1999).

Principle of brass bars manufacture from the viewpoint of forming lies in the following technological
scheme.

Melted brass is poured into billets of circular cross-section with diameter (D). Brass billets are hot extruded
to the required cross-section of a circle, square, hexagon and profile. After removal of surface oxides the
brass extruded rods are cold drawn (calibrated) to the required dimension (PERNIS, 2011).
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There are two broad categories of brass rods, as far as their end-use and final product fabrication
technique, the forging/stamping rods and the machining rods. Machinable brasses are produced by hot
extrusion and drawing and serve as raw material for the production of various products ranging from
decoration to mechanical and electrical engineering. The production of the final parts is realized by high-
speed machining (turning) of feed stock material, for maximum productivity, using automatic and CNC
machining centers. Lead precipitated in a fine and homogeneous distribution, serves as a chip-breaking
constituent, minimizing the friction at the tool/work piece interface and impairing the chip duectility,
increasing, therefore, the machinability of the material and extending the cutting tool life (Toulfatzis,
2011). Lead (Pb) content and Pb particle dispersion played an important role in the machining capability of
the material. Pb remained insoluble to the o or B phase and it was distributed along the present (or former)
grain boundaries. As the Pb particle distribution became finer (less than 5 um) and more homogeneous, the
chip-breaking action during cutting processes became stronger, and therefore the machinability was
enhanced (Pantazopoulos, 2002).

Leaded brass rods are widely used in applications varying from decoration and architecture to
electrical/electronic and structural systems. Such components, for example, screws, nuts, bolts, and fittings,
are produced mainly by automatic turning operations (Pantazopoulos, 2008). The content varies Pb
between 2.5 and 3.5 %, which allows for machining processes at high speed with good surface (Mannheim,
2009). The solubility of lead in copper alloys is very low and for/that reason it is found in microstructure
as dispersed globules all over the material. It acts as a lubricant decreasing the friction coefficient
between the tool and the material, creating discontinuities that promote the chip fragmentation, reducing
the cutting force and the tool wear rate (Vilarinho, 2005). Different alloying elements enhancing the
machinability are usually added to brass. The most important element in this context is lead, improving the
machinability with regard to excellent chip breakage, low tool wear and high applicable cutting parameters.
These aspects can be explained by two basic phenomena. First of all, solubility of lead in brass is very low
and lead segregates in the entire microstructure; particularly at the grain boundaries. Hence, shear strength
is significantly reduced, resulting in very good chip breakage. Secondly, lead exhibits a low melting
temperature. During cutting, a thin, semi-fluid lead film reduces friction, cutting forces (Nobel,2014).

Materials and Methods

The methodology-adopted to carry out this work involved wide studying of copper-zinc-lead alloys with
two types (CuZn40Pb2 and CuZn39Pb3) as extruded rods which use to produce pressurized gas valves by
hot forging, trimming and then machining process. The production sequences of leaded brass rods
generally involves the manufacturing stages:- Vertical semi-continuous casting — Hot extrusion — Surface
cleaning (pickling) — Cold drawing — Straightening — Stress relieving — Hot forging — Trimming &
cleaning and Machining.

The study. involved introduction about copper alloys especially leaded brass alloys and explain with
discussion the common defects during production stages for two types of these alloys with its remedy
methods. The study involved also some conclusions in finally.

The Common Defects of Leaded Brass Rods and it’s Remedy

Foundry Process Defects
There are many types of defects appear into leaded brass billet casting such as:-
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* Surface defects: - For certain products, such as those will have no machining after casting the surface
finish is important and mould surface texture is reflected in that of the casting surface. For any blemishes or
high and low spots will be carried over onto the product (Wilby, 2012). These defects can be avoided by
adjust proper pouring temperature, repairing or replace the linear of casting mould and using oil lubricant
for mould (Rajkolhe, 2014).

* Zinc segregation: - This can appear on the surface of billets in the case of insufficient the technological
parameters and cooling of brass in chill-mould (PERNIS, 2011).

(Fig. 1) shows surface zinc segregates. These defects can be remedied by optimal casting parameters,
repairing the cooling system of casting mould and adjusting the quality and cooling rate water.

* Surface blackness cracks and lead clustering: - The shortage and insufficient secondary cooling
water lead to defects and surface cracks within the product. If the secondary cooling of' the billet is not
homogenous (non-uniform), this results the cracks, lead clustering and distortion of the billet'(Hameed,
2014). (Fig. 2) shows lead clustering on brass rod surface. These defects can be avoided by controlling on
technological casting parameters especially, cooling rate water and casting speed.

Fig. 1. Zinc segregates on brass CuZn40Pb2 billet (PERNIS, 2011). _Fig. 2. Lead clustering on leaded brass
billet surface

*Cavities and Porosity: - These defects can be cause surface or internal cracks and/or voids that
ultimately lead to failures during the metal forming operations. Careful selection of casting speed and
cooling rate are viable techniques to control and minimize the solidification shrinkage and the associated
porosity (Pantazopoulos,;2003). (Fig. 3) shows some porosity defects on section of leaded brass billet.

* Non-metallic contamination: - Slag or fragments of melting furnace refractory might be allowed to
enter the melt charge during the pouring. Foreign attachments and extraneous materials get into billet
where they become hard and follow into the extrusion process. The consequence of this is illustrated in
(Fig. 4) (PERNIS, 2011). High, localized impurity levels may lead to cracks and discontinuities after
extrusion and drawing. The necessary corrective action to avoid this set of defects is to establish the lowest
possible impurity limits and to determine the chemical composition of the incoming raw material and/or the
ingots from the casting process (Pantazopoulos, 2003). These defects can be remedied by pouring from the
bottom of tundish‘and cleaning the molten metal from slag and dross (PERNIS, 2011).




Fig. 3. Porosities and small cracks on brass billet (Mannheim, 2009). Fig. 4. Surface crack on extruded brass bar
(PERNIS, 2011).

Extrusion Defects: -
There are many types of defects occurring through extrusion process, but the common defects are:-

* Surface cracks: - The cracks may be small fine or transversal cracking, surface defects of brass bars are
influenced by improper geometry of extrusion equipment. (Fig. 5) shows transversally deformed brass
CuZn40Pb2 bar. This deformation was caused by the geometry of extrusion die which was manufactured
with slightly twisted positions. If extrusion tools (die, the holder of die) is not sufficiently preheated up to
required temperature, it can lead to the occurrence of cracks at the beginning of the extrusion process
(PERNIS, 2011). The most important of technological parameters of extrusion processes; such as extrusion
ratio, extrusion speed (ram speed), the temperature of extrusion and suitable preheating of forming tools
extrusion ratio and extrusion speed effected to appear some surface defects especially, when extrusion ratio
increase and the temperature of extrusion tools decrease (PERNIS, 2011).

* Hot tearing or hot cracking: - Hot-shortness failures appear as surface cracks or delaminations along
the length of the extrusion. Hot shortness results from overheating because the temperature of the extrusion
is increased by billet container friction. This-increase in temperature raises the metal temperature to the
point where localized regions of segregation may melt or become hot short (Rajkolhe, 2014).
Surface/subsurface cracking and tearing with intergranular form can be generated by longitudinal tensile
stresses developed as the extruded rod passes through the die. The most common reason is a combination
of high extrusion speed or pre-extrusion rod temperature, while similar phenomenon could have occurred at
lower temperatures due to stick-slip processes at the die land (Pantazopoulos, 2008). (Fig. 6) shows hot
tearing defect on face of section for extruded lead brass rod which produced by Al-Shaheed state company,
Irag\Anbar. Although hot tearing is most often considered as a phenomenon linked to the inadequate
compensation of solidification shrinkage by melt flow in the presence of thermal stress, there are more
factors that could-be involved in the formation of cracks at super solidus temperature (Mannheim, 2009).
The factors that affect the hot tearing defects are a very high extrusion temperature, low extrusion ratio and
a very low extrusion ram speed. To avoid this effect and prevent hot tearing the temperature of billet could
be lowered and the extrusion ram increased (Mannheim, 2009).

Hot tearing

173



Fig. 5. Distortion of extruded hexagonal bar from brass CuZn40Pb2 (PERNIS, 2011). Fig. 6. Hot tearing in
extruded brass rod

* Back defect (internal piping): - Which generally appears as a hole at the end of the extruded rod,
results from a combination of the metal flow pattern and the introduction of surface oxides into the
interior of the rod. Increased billet-container friction, an effect that frequently occurs in direct extrusion
processes, gives rise to a non-uniform metal flow pattern, which is the main cause of the internal pipe
formation (back defect) (Rajkolhe, 2014). In direct extrusion, if the extrusion ratio is too low, particularly
with brass, the acceleration of the center of the billet can be so severe that cavities can occur toward the end
of the section (Fig. 7), and due to the flow pattern of extrusion piping defects occurs' (Fig. 8). Their
formation in the section can be prevented only by limiting the billet length and leaving a sufficiently long
discard (Bauser, 2006). Removing a certain length form the end of the extruded rod can minimize the
effects of this type of defect and the removing of the skin of the billet (scalping) during extrusion process
also minimize this defect (Rajkolhe, 2014). In addition, the length of the billet islimited to reduce the risk
of the piping defect. As a general rule the billet should not be longer than 2.5 to 3 times the diameter
(Bauser, 20006).

Fig. 7. Extrusion defect (piping) in leaded brass rod (Bauser, 2006). Fig. 8. End cavities in section of leaded brass
rod (Bauser, 2006).

Cold Drawing Defects: -
The types of defects associated with cold drawing failure of leaded brass rods include the following:-

* Chevron or internal cracking: - Chevron crack is a result of excessive die-material friction and/or
too large a reduction in-area during drawing.<Appropriate die lubrication and controlling the rod reduction
to between 10 and 15% may eliminate this defect (Rajkolhe, 2014). (Fig. 9) shows style of chevron crack
appears in drawing rod.

* Chemical composition defects: - Melting charge for melting and casting of brass CuZn40Pb2 billets
is made from the company’s own material which bought from external sources. The company’s own
material has the ensured chemical composition. However, this can not be said about the material bought
from external sources, where is always the risk of unsuitable impurities. The most dangerous impurity is
antimony. Some standards allow antimony as impurity up to 0, 02 wt. %. Technological problems appear
with cold drawing of such bars. The consequences of antimony presence in brass CuZn40Pb2 bars are
demonstrated in, (Fig. 10). It is a circular bar which was cold drawn and contained 0,018 wt. % Sb
(Rajkolhe, 2014).
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Fig. 9. Chevron crack defects in drawn rod (NORASETHASOPON, 2011). Fig. 10. Cracks on brass CuZn40Pb2 bar
contains 0,018 wt. % of antimony (Rajkolhe, 2014).

Hot Forging Defects
The main types of hot forging/ stamping defects are:
* Hot bursts:-

* Hot forging laps or discontinuities: - The principal actions to minimize such these defects include
(Rajkolhe, 2014):-

- First, and most importantly, review the processing stages and parameters with regard to the desired plastic
deformation. These parameters include the alloy selected, the dimensions and geometry of the part
produced, billet size, process temperature, strain rate, lubrication, die parameters, and other fabrication
variables.

- Carefully adjust the preheating temperature. Excessive heating promotes hot tearing, and inadequate
heating may lead to cracks due to insufficient ductility.

- Increase the alloy purity, and minimize alloy additions that may lead to hot shortness.
- Reduce friction through control of lubrication.
- Improve the die design to reduce sharp edges.

* Surface cracking: - Cause-Excessive working on the surface and too low temperature. Remedy by
increase the work temperature (Rathi, 2014).

* Cracking at the flash: - This crack penetrates into the interior after flash is trimmed off. Cause due to
very thin flash. Increasing flash thickness, relocating the flash to a less critical region of the forging, hot
trimming and stress relieving (Rathi, 2014).

* Cold shut (Fold):- Two surfaces of metal fold against each other without welding completely. Cause
due to sharp corner (less fillet), excessive chilling and high friction. Remedy by increase fillet radius on the
die (Rathi, 2014).

Machining Defects: -

When a good machining behaviour is required, lead is added (until 3%). The benefits conferred by the
presence of lead has been appreciated for many years to facilitate chip fracture, reduce cutting forces,
increase the machining rate and productivity, reduce tool wear and enhance surface finish (Garcia, 2010).

The‘chip shape obtained during machining is a very important factor of a material because it describes the
possibility. of using automatic machining processes. To do so it is necessary that the chip will be easy to
remove and will not wind up on cutting tool what could influence the surface quality and tool life. To fulfill
all these demands the chip has to be segmented. Lead is added to brasses and other copper alloys to force
chip segmentation (Kondracki, 2003).
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Fig. 11. Hot crack propagation in machined leaded brass Fig. 12. Jaws marking and cracks in lead
brass

There are some defects and problems involved or appeared in machining process of leaded brass castings,
such as hot crack propagation, lathe jaws marks and thin surface deflection of brass specimens as show in
(Fig. 11) and (Fig. 12).

In-Service Defects

* Environmentally induced failures: - Such as fatigue, stress-corrosion cracking (SCC), and
dezincification corrosion. These defects are generally a result of specific combinations of environmental
and applied and/or residual stresses. To minimize the risk of SCC occurrence, a stress-relief‘annealing
should be employed after the final manufacturing stage (Rajkolhe, 2014).

* Cold-deformation failures or defects: - Caused by the severe room temperature plastic deformation
that may accompany component production. These failures are-expected in cases where the alloy
formability is exceeded during cold working. Better materials selection (chemical composition, temper) and
process design are the main corrective actions to avoid such failures (Rajkolhe, 2014).

* Hot-deformation failures or defects: - These failures include hot bursts and laps, which can be
prevented by limiting the intrinsic and extrinsic impurities and by careful control of process parameters
(temperature, heating duration, billet dimensions, die design, and lubrication) (Rajkolhe, 2014).

Conclusions

* Several types of defects that occur in leaded brass/rods during production process stages, especially
through casting, hot extrusion, cold drawing and hot forging processes.

* Most of these defects occur due to improper technological parameters and product die designs adopted
through the production processes.

* Some of these defects can be appear in last activities of production but, the causes of occurring are due to
previous process.

* The proper and improving technological parameters can be used to remedy most of leaded brass rods
defects. In addition, quality control and quality assurance practices must be used.
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Cimento Baglayicili Odun Lifli Kompozitlerde Mikronize
Kalsit Kullaniminin Fiziksel Ozellikler ve Yiizey
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Abstract:Bu calismada, iki farkli odun lifi ile iiretilen ¢imento baglayicilt odun lifli kompozitlerde mikronize kalsit
kullaniminin fiziksel 6zellikler ve yiizey performansia etkisi arastirilmistir. Caligmada lifli kompozitlerin iiretiminde,
CEM 1 42.5 R tipi ¢imento, Giirgen (Carpinus betulus) ve Dogu Ladini (Picea orientalis) odun lifleri ve mikronize
kalsit kullanilmigtir. Kompozit karigimlart 0.2, 0.3 ve 0.4 lif/cimento oranina sahip olacak sekilde hazirlanmigtir.
Hazirlanan referans karisimlara yiizey performansinin artirilmasi amaciyla ¢imento agirliginca %5 ve %10 oranlarinda
mikronize kalsit ilave edilmistir. 70x70x12 mm boyutlarinda hazirlanan ¢imentolu odun lifli levhalarda yogunluk,
yiizey sertlik, vida tutma ve asimnma deneyleri yapilmistir. Ayrica optik mikroskopla yiizey goriintiieri alinmis ve
profilometre ile yiizey piiriizliiliik analizleri yapilmistir.

Sonug olarak ladin ve giirgen liflerinin ¢imentolu odun lifli kompozit iiretiminde kullanilabilecegi tespit edilmistir.
Ayrica ¢imentolu Odun Lifli Levhalarda mikronize kalsit kullanilarak yiizey performans 6zelliklerinde iyilesmeler
saglanabilecegi goriilmiistiir.

Keywords : Kalsit, Cimento, Odun Lifli Levha, Yuzey Performansi
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Developing a Method to Accurately Estimate the Electricity
Cost of Grid-Connected Solar PV in Doha

Ahmad Zahedi
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Abstract: Solar photovoltaic electricity is more expensive compared with
conventional electricity at retail level. As a result, general public members do not
find the solar PV electricity an attractive option to use for generating a.portion of
their electricity need. To promote PV electricity utilization and to make it more
attractive, Governments of some countries like Germany, Japan, USA, Australia,
and etc. have introduced solar PV incentive programs. Most of grid-connected
photovoltaic (PV) systems on residential or commercial buildings in these countries
are installed by individuals interested in generating part of their electricity emission-
free. For some of these people the economics of the PV electricity is likely to be of
secondary importance, while majority of them would like to see financial return to
become interested to use PV electricity. The objective. of this paper is to present the
results of a study conducted on the economic aspects of solar PV. to estimate the
electricity price of grid-connected rooftop PV/system under climate conditions and
geographical location of Doha, to see if the use of PV electricity is attractive and
affordable by residential customers. The results of this study will help to
determining an appropriate feed-in tariff for solar PV electricity in Doha.

Keywords- Economic aspect; electricity; solar photovoltaic

Introduction

Worldwide, power sector provides 18,000 terawatt-hours of electric energy every year, around 40% of
world’s total energy use. In doing this.it produces more than 10 giga-tonnes of carbon dioxide every year,
the largest sector contribution of humanity's fossil-fuel derived emissions (Gilbert, 2004).

Obviously, the easiest way to cut the carbon released by electricity generation is to increase efficiency of
electric appliances and electric systems. But there are limits to such gains, and there is the familiar paradox
that greater energy efficiency can lead to greater energy consumption. Thus, the response to reduce
emissions released by electricity generation and reduction of climate change must involve a move to de-
carbonizing power sector and using carbon-free sources of electricity. This requires serious thinking about
the extensive use of new and renewable energy sources and technologies such as solar and wind.

Solar Energy

Solar energy is a vast and largely untapped resource. The World Energy Council estimates the earth’s
surface, on average, has the potential to capture around 5.4 GJ (1.5 MWh) of solar energy every year. Solar
energy accounted for 0.1% of the world’s total primary energy consumption in 2007, although its use has
increased significantly in recent years (Global wind energy outlook 2011).

By end of 2012 the cumulative installed capacity of solar PV system exceeded 102000 MW in IEA
member countries alone (Chin Ichi Inage, 2010). This was about 1400 MW at the end of 2000. This has
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been shown in Figure 1. According to this Figure, installation of solar PV system has been growing at an
annual average of more than 25% since 2000.
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Figure 1 Cumulative PV Capacity MW

Solar PV technology converts sunlight directly into electricity using photovoltaic phenomena. PV systems
can be installed on rooftops, integrated into building designs, or scaledup to megawatt scale power plants.
PV systems can also be used in conjunction with concentrating mirrors or lenses for large scale centralised
power.

The amount of solar energy incident on the world’s land area far exceeds total world energy demand. Solar
energy thus has the potential to make a major contribution to the world’s energy needs. However, large
scale solar energy production is currently limited by its high capital cost.

The cost issues related to solar energy has always been a major negative point for solar energy in general
and solar photovoltaic in particular. Increasing manufacturing capacity has led to remarkable reduction in
cost of solar PV electricity, but the PV electricity production cost is still far above the electricity price from
conventional energy technologies.

This price difference is very high particularly in those countries, where price of electricity from
conventional power plants is relatively low. Government policies investment costs and risks are projected
to be the main factors underpinning future growth in world solar energy use (Global wind energy outlook,
2011).

Solar energy, although expensive but it has the potential to play a crucial role in the world’s energy supply,
now and i the future (Renewable Energy World, 2013, and Heydt, 2010). The last five years has been a
period when PV energy changed from being a small-scale contributor to energy supply to being a more
substantial one, and the next five years look like being a period when the technology could have an even
more substantial impact.

Cost calculations show that even in sunniest place it is impossible for PV to be able to compete with
conventional electricity without reasonable government subsidies or reasonable fee-in tariff.

Solar radiation is intermittent because of daily and seasonal variations. However, the correlation between
solar radiation and daytime peak electricity demand means that solar energy has the potential to provide
electricity during peak demand times. Photovoltaic systems are well suited to off-grid electricity generation
applications, and where costs of electricity generation from other sources are high (such as in remote
communities). Relatively high capital costs and risks remain the primary limitation to more widespread use
of solar energy. Government climate change policies, and research, development and demonstration
(RD&D) by both the public and private sectors will be critical in the future commercialisation of large scale
solar energy systems for electricity generation.
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Solar Exposure in Doha

The potential for using solar energy at a given location depends largely on the solar radiation, the proximity
to electricity load centres, and the availability of suitable sites. The annual solar resource varies
considerably around the world. These variations depend on several factors, including proximity to the
equator, cloud cover, and other atmospheric effects.

The amount of solar power available per unit area, which is known as irradiance or radiant flux density,
varies with latitude, longitude, elevation and season of the year in addition to time in a particular day. Sun
radiation data used in this study are the data valid for latitude and longitude of Doha. Latitude of Doha is
25.28° N, and longitude of Doha is 51.52° E. This has been shown in Figure 2. The amount of sun radiation
received in Doha is between 14.44 MJ/m? in August to 23.44 MJ/m” in March with the annual average of
19.66 MJ/m” [3]. This has been shown in the Table 1. It is important to mention that unlike high latitude
regions the seasonal sunlight hour changes are not significant. This means, Doha receives the sun radiation
relatively uniform throughout the whole year.
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Table 1: Monthly Averaged Radiation Incident On An Equator-Pointed Tilted Surface (kWh/m?/day) of
Doha

Tilt:25°  Jan = Feb =~ Mar . Apr May | Jun

kWh/m®> 4.17 499 519 568 632 651

MJ/m® 1501 17.96 18.68 20.45 22.75 23.44

Jul Aug | Sep Oct | Nov | Dec Ave.

6.28 6.23  6.05 557 | 455 | 401 | 546

2261 2243 2178 20.05; 16.38  14.44  19.66
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Solar PV Production Estimation

The sun data for Doha, which were provided by NASA, give the average daily solar exposure for each
month and the year. Typical values for daily global solar exposure range between 14 MJ/m* and 23 MJ/m*
(mega-joules per square meter per day). For high latitudes of Doha, the values are usually highest in clear
sun conditions during June, July, and August and lowest during November, December, and January. This
has been shown in Figure 3.

Cost calculation of grid-connected solar PV electricity in Doha as the main objective of this paper for the
purpose of determining the actual production cost of PV electricity. The results of this calculation gives
idea about what the reasonable feed-in tariff for Doha would be. These results have been presented in the
Figures 4 to 9 for different assumptions in installation cost. Figures 4, 5, and 6 show the solar PV
production cost for 3 different installation costs (for example) from $12,00, $1,000 and $800-installation
cost for a 1 kW PV system for mortgage rate of 5%, while Figures 7, 8, and 9 show the solar PV production
costs for different installation costs $12,00, $1,000 and $800 for a one kW PV system for mortgage rate of
3%.

kWh/m2/day

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave.

Figure 3 variations in daily solar energy availability

Time value of money has been considered in this study, assuming Inflation rate: 3%, Discount rate: 4%,
Mortgage rate: 5% and 3% (it is assumed that fund to install PV system is borrowed from a bank).

Table 2 shows the information and data used to estimate the electricity production cost of solar PV in Doha
for different capital upfront costs.

As solar PV power generation is investment capital intensive, so the mortgage rate, at which the money is
borrowed from a financial institute, has significant effect on solar PV electricity production cost. For this
reason simulation results show for 2 different mortgage rates namely 5% and 3%.
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Table 2: data used to estimate the electricity production cost of solar PV in Doha

Inflation rate 3
Discount rate 4
Mortgage rate 5&3
Size in kW 1
Life time (Year) 20
X factor 0.99
fjsfresent worth factor for operation 18.27
Pal. Present worth factor for 131
maintenance

O&M($/kWh) 0.02
O&M($/System/year) 169.8
O&M for life time 3074
Performance ratio 0.85

Following Figures (Figures 4-6) are simulation results for the case of mortgage rate 5%.

0.25 ($1.2/W)

$/kwWh
0.20 -
0.15 -
0.10 -

0.05 -

0.00 -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Ave.

Figure 4: PV Electricity cost, $1200/kW, mortgage: 5%
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Figure 5: PV Electricity cost, $1000/kW, mortgage:K
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Electr1c1ty cost, $800/kW, mortgage: 5%
Following Figures (F1g 7-9) q‘lmulatlon results for the case of mortgage rate 3%
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Figure 7: PV Electricity cost, $1200/kW, mortgage: 3%
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Figure 8: PV Electricity cost, $1000/kW, mortgage: 3%
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Figure 9: PV Electricity cost, $800/kW, mortgage: 3%

Table 3 shows the annual average electricity production cost in $/kWh for rooftop PV systems installed in
Doha. The figures shown in this Table are simulation results of a computer program developed by the
author. In this simulation it has been assumed that the installed unit if a 1kW system and installation cost
ranges from AD$1200 to AD$400 depending on the quality of PV products.

Table 3: Annual average solar PV electricity cost for different PV installation costs

In $1000 / Mortgage:3% Mortgage: 5%
SkW Peak
1.2 0.15 0.18
1.1 0.14 0.17
1 0.14 0.17
0.9 0.13 0.17
0.8 0.13 0.16
0.7 0.13 0.16
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0.6 0.12 0.15

0.5 0.12 0.15

0.4 0.12 0.14

Conclusions

This paper has presented the results of a study conducted to estimate an accurate unit price of solar PV
electricity ($/kWh) in Doha. The PV electricity prices obtained in this study are based on the location-
dependent sun radiation data as well as country’s economic factors. As one can see from the Figure 4 to 9,
the cost of PV electricity is most probably far above the conventional electricity price. In order to make
solar PV utilization attractive to the public, the Qatar’s Government needs to offer high incentive or to
develop an attractive feed-in tariff to encourage house owners to come forward with interest of using
rooftop solar PV systems. In conclusion, the government policy settings will continue to be an important
factor in the solar energy market outlook. Research, development and demonstration by both the public and
private sectors will be crucial in accelerating the development and commercialization of solar energy,
especially large-scale solar power stations.
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Abstract: Ground motion effects on a roller-compacted concrete (RCC) dams in the earthquake zone have great
importance. Therefore seismic response and performance of RCC dams should be determined. This study presents two-
dimensional earthquake response and performance of a RCC dam considering linearly elastic behaviors. Finite element
model of the Cine RCC dam is constructed by using ANSYS finite element analysis program. Finite element model of
the dam includes reservoir water and also in some cases sedimentation. Reservoir water is designed by fluid finite
elements based on the Lagrangian approach. 1999 Kocaeli earthquake acceleration records are considered in all
numerical analyses. In the scope of this study, seismic behavior and performance of a selected RCC dam are examined
for empty and full reservoir conditions. In addition to this, sedimentation is also considered is with full reservoir
condition on reservoir bottom. According to numerical analyses, maximum horizontal displacements and principle
stress components are compared and evaluated by dam height. Besides, earthquake performance of the dam estimated
by performance analyses.

Keywords : Finite element analyses, Lagrangian method, Performance analyses, Roller compacted concrete dam,
Sedimentation.

188



E-assessment in Higher Education Based on Multiple Choice
Questions

Ali Algafori

University of Tripoli, Computer Science Department, Tripoli, Libya

aalgafori@tripoliuniv.edu.ly

Abstract: In this paper, we demonstrate the need to develop an e-assessment system for scientific
disciplines such as computer science based on multiple choice questions (MCQ). Assessment is
central to learning and teaching. The Information and ‘communication  technology (ICT)
revolution opened doors on new ways of assessment. Computer based assessment (CBA) is
proving to be an effective solution for mass education. As number of students in higher education
institutions is getting larger, CBA is becoming an inevitable choice. Multiple choice questions are
the most suitable for CBA. In recent years many CBA systems have been developed in
Institutions with different degrees of success. In the United Statesfor example, the U.S. military
pioneered the use of CBA in the early seventies. Since then,the number of states using CBA
increased rapidly. Other countries like Singapore and Norway are beginning to consider ways in
which CBA can be used to enhance student assessment.

Key words: e-assessment, computer based assessment, multiple choice questions, degree of
certainty, computer based testing, confidence indicator.

Introduction

The process of assessment in higher education has been about examinations. As number of students
increases staff will struggle to conduct examinations in a satisfactory fashion by providing invigilators in sufficient
numbers, providing printed copies of the exam to a large number of students making sure it is readable and error
free and providing enough answer sheets. That can be costly especially for institutions with limited resources.
Moreover, large number of answer papers to be corrected may make the assessment process inaccurate, staff will
spend longer times checking and correcting answers, and students feedback will be delayed sometimes to the extent
that students loose the benefit of knowing and learning from their mistakes (Russell, 2004). Lots of these drawbacks
can be avoided if questions were designed in the form of MCQ's. MCQ type proved to be very suitable for CBAs.
The aspects of CBA which appealed to us most were the ability to assess large numbers of students on a regular
basis (Adams, 2002).
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Assessment learning cycle using MCQ

Define intended learning objectives
y

A 4

A\ 4

Design MCQ to test these objectives

A 4

Redesign program to improve learning Measure selected learning outcomes

A

A

Compare outcomes with intended objectives

Rationale for using MCQ tests

In this paper we focus on using MCQ in assessing students and discussing why this type of tests is
sufficient in measuring the different cognitive abilities of mind and its suitability to CBA programs. MCQ are often
seen as an efficient option when considering a fast method of assessing a large number of students (Alter, 1993).

There are some researchers , however, who argue that MCQ testing has some limitations. Their argument
is that MCQ promotes factual recall and do not encourage or test high-level cognitive processes. Some also argue
that MCQ tests composed of four option questions, for example, will give a maximum of 25% chance for guessing
the correct answer. The solution to that is usually done by cancelling the mark of one correct answer for each four
wrong answers. But that is not completely fair for some’students because may be all wrong answers were not a
result of pure guessing, and all correct answers were the result of the student understanding of the subject involved.
So why penalize the student for something that he/she did not do.

However, other researchers maintain that the result of MCQ depends on how the tests are designed and
they can be used to evaluate learning in higher cognitive levels such as reasoning, analyzing and problem solving
(Nicol, 2007).

Gardner-medwin introduced a critical modification called confidence-based marking (CBM). In this
method students do not only choose the correct answer, but also they are required to rate their confidence on a scale
of three points. High, medium and low plus a forth reply as "no-reply" are given. The student must choose the
confidence level at each question he/she answers (Nicol, 2007).

The table below lists the strategy of allocating points (marks) to right and wrong answers.

Table 1: Confidence-based marking

Degree of certainty low medium high no-reply
Mark if answer is correct 1 2 3 0
Penalty if answer is wrong 0 -2 -6 0

As seen from the table, the penalty for wrong answers when the examinee is very confident is high but no penalty
for wrong answer if degree of certainty is low, which means student will get marks if some questions are answered
correctly with low confidence. i.e. guessing can still benefit the student and will count for a maximum of 33% of the
total score.
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A better scheme may be the following: (Adams, 2002)

Table 2: A modified version of Table 1.

Degree of certainty score if correct answer is chosen score if incorrect answer is chosen
Positive 4 -4
Fairly certain 3 -3
Rational guess 2 -2
No defensible reason for choice 1 -1
Omission 0 0

In this scheme it is clear that the reward and penalty are balanced. It goes without saying that students
must have prior knowledge of the scoring scheme and how it works with clear explanation of how to answer the
confidence indicator. Armed with this information, students will not be surprised when they see their scores.

The aspects of computer assisted assessment which is of interest to us are the ability to assess large
numbers of students on a regular basis, the speed by which students can get feedback due to auto marking of
questions (which can be immediate), the accuracy of the assessment results, the savings in using paper products
which translate to savings in institution's operational costs and finally the flexibility in conducting exams with
minimum staff presence and even at the absence of the course instructor. Confidence indicator can be included in
the MCQ test to increase the accuracy and credibility of the test. Distracters such as "None of the above" or
"Correct answer is not given", can usually be added to the answeroptions to minimize guessing.

The multiple-choice format is most frequently used to test knowledge and comprehension but instructors
with expertise in writing MCQ can devise questions to evaluate higher order learning that includes, Application,
Analysis, Synthesis and Evaluation. MCQs can also be used to assess the ability of students to integrate information
from several sources. Some of the ‘faults' of multiple-choice examinations are not intrinsic to the MCQ themselves
but rather result from a lack of skill in constructing clear, unambiguous, challenging questions which measure the
level of cognitive performance and higher-order thinking which best match the objectives of the course (Dawson,
2000).

How the CBA software should work

Students in a particular course can log on to workstations in the examination hall using their student ID's
and the course he/she is taking the exam in. The system will use that to verify the student's identity and assure that
he/she is actually enrolled in the course chosen. If verification is successful a fixed number of questions (pre decided
by the software parameters set by course instructor) will be displayed one at a time on the user's screen. The set of
questions displayed for each student, the order in which they are displayed and the order of the answer choices in
each question‘are controlled by some random order related to student's id and the system time. This will make the
replication of' the set of questions very unlikely to any adjacent set of students.

The software can even be configured so that a student can take any exam he wishes from the courses
he/she is enrolled in during the examination days. This will benefit the student who may for some legitimate reason
does not show up on‘the announced exam date. The marking is done right after the student finishes the test after
which the student's record database is updated accordingly. For this to work right, it requires the institution to
employ an examination software that is mounted on a set of networked workstations in PVN configuration.

It remains important to add that much of the innovative work in computer-based assessment (CBA) in
higher education has been in institutions where systems and tools development has been seeded by project funding.
Even then, use is often limited to a few departments. Scaling up the use of e-assessment requires financial
commitment and senior management support. Where these exist, many of the case studies show that there is a
greater confidence in the capability of e-assessments to deliver a return on investment, and a wider acceptance of the
benefits of change amongst staff (JISC, 2007).
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Rough estimate of the cost of using white paper for tests

If we assume that each student will use 5 sheets for the test, then a pack of 500 sheets will give 100
individual test papers. We will assume the minimum cost of one pack is $4.
If tests are repeated twice each semester, meaning four times per year, then the estimated cost of papers used in the
tests for a university of large number of students (e.g. University of Tripoli), for say 10 classes of this size, can be
estimated as follows:
10x4x4=$160. per one academic year

If we assume there are only 10 courses per year that can be adapted to MCQ tests and classes are of size
100 students, then the above cost will become: $1,600 per year. The total cost should also include the cost of ink
used in the printing and the cost of copying and duplicating. There is also the cost of disposing of the old tests and
the cost of maintaining the machines used in mass printing and cost of employing people to do the printing and the
maintenance.

For a university with large student body, there must be many courses that can be adapted to MCQ type
tests. The total number of students in these courses can be a large number. Tests in these courses are repeated
semester after semester. So clearly the total cost can be quite high. This.cost.is usually overlooked and not seen as
an independent cost item, for the lack of specific studies that focus on this side of the institution's operational cost.

Using automated MCQ assessment test in Computer science courses

MCQ testing is used in a variety of different disciplines.. Medicine, Biochemistry, Zoology and
Pharmacology are just few examples. Our aim_is to'use MCQ in computer science courses and we claim that MCQ
will be a sufficient tool to test for cognitive processes involved in learning computer science. Careful design of the
MCAQ tests will result in questions that require students to use the different cognitive abilities of their brains to arrive
at the correct answer and will not be tested for only factual recalling.

Designing a successful and efficient MCQ tests in computer science will facilitate the computer based
assessment (CBA) with its advantages of faster, more accurate test results and faster student feed backs resulting in
a better learning curve as shown below.
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To support our claim that MCQ can be adapted to test different cognitive processes in computer science
courses, we list below several examples from different courses in the field (GRE, 2004).

1. Which of the following algorithms has running time O(n’) in the worst case but O(n log n) on average?

(A) Bubble sort (B) Merge sort (C) Heapsort (D) Quick sort (E) Tournament sort (F) None of the above

2. In the Internet Protocol (IP) suite of protocols, which of the following best describes the purpose of the Address
Resolution Protocol?

(A) To translate Web addresses to host names

(B) To determine the IP address of'a given host name

(C) To determine the hardware address of a given host name
(D) To determine the hardware address of a given IP address
(E) To determine the appropriate route for a datagram

3. Consider the following pseudo code :

X:=1;
I=1;
While (X' <=.1000)
Begin
X
X:=2 ;
I=1+1;
End;

What is the value of I at the end of the pseudo code?
a4 ®B®s5 ©o6 M7 ([E)S

4. Which of the following represents a postorder traversal of T :
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(A) UXQWYZVP
(B) UQXWPVZY
(C) UXWQZYVP
(D) UXZQWYVP
(E) XZUWYQVP

*
5. Let A and B be two sets of words (strings) from > , for some alphabet of symbols >, Suppose that B is
a subset of A. Which of the following statements must always be true of A and B?

I. If A is finite, then B is finite.
II. If A is regular, then B is regular.
III. If A is context-free, then B is context-free.

(A) I only (B) 1I only (C) Il only (D) landIlonly * (E) I, II andIII

6. Consider the following function.
double power(double base, unsigned int exponent)
{
if (exponent == 0)
return 1.0;
else
if (even(exponent))
return power(base*base; exponent/2);
else
return power(base*base, exponent/2)*base;

}

How many multiplications are executed as a result of the call power(5.0, 12) ? (Do not include divisions
in this total.)

(A)12  (B)9 - (©8 (D)6 (E)S

7. Which of the following statements about a remote procedure call is true?

(A) Ttis used to call procedures with addresses that are farther than 2'® bytes away.

(B) It cannot return a value.

(C) It cannot pass parameters by reference.

(D) It cannot call procedures implemented in a different language.

(E) Itis used to call procedures at an outer nesting level.

8. Consider the given AVL Tree. What kind of rotation would be needed to rebalance this tree if the value ‘H’
was

inserted? [Woodford]



(A) no rotation required
(B)RL
(CO)LL
(D) LR
(E) RR

9.

Page fault occurs when

(A) The page is corrupted by application software
(B) The page is in main memory

(C) The page is not in main memory

(D) One tries to divide a number by 0

(E) The virtual memory is less than main memory

10. Which of the following scheduling policies is well suited for a time-sharing operating system?
(A) Shortest job first (B) Round robin (C) First-come-first-serve (D) Elevator (E) None of the above

These are just a few examples of questions in different subjects of computer science that are

formulated in MCQ type. Several other branches of science are very adaptable to this type of tests. Botany,
Zoology, medicine and pharmacology are just few examples. In fact, with careful design of questions many
branches of science and engineering can be adapted to MCQ tests. It is clear how easy it is to auto correct this
type of questions using the proper software.

The software that we intend to use will have the following features:

1. Delivering the student mark at the end of the test.
2. Allowing the instructor to control the test parameters to decide the number of questions in the test and

which

material they cover.

3. Allowing the instructor to change the order of the answer choices in each question.

4. Questions will'be chosen randomly from the questions database and is related to the student ID so no
adjacent students will have the same set, sequence or answer choices.

5. Sending the results directly to student's record database in the institution.

6. Eliminating «errors that may result when instructors correct tests manually due to fatigue, changes in

mood,

unclear writing or subjectiveness in judgment.

Advantages of the proposed system

v

SN NN

Elimination of the need for paper products in exams which translates to big savings in institution's
operational costs, especially for large number of students in tests.
University entrance exams can be performed with high degrees of success, fairness and credibility.

Invigilators are kept to a minimum, freeing staff to do more useful work at the time of the exam.
Students can get feedback right after they finish the exam.
Students from different courses or even from different departments can take their exams at the



v No penalty for late students or students showing up the next day. Exam can be taken any time
within the exam period with no fear of questions leak.

v Increased accuracy and authenticity of student grades in their courses.
v Freeing faculty of the tiring process of correcting answers especially for large number of students.

With the help of confidence index mentioned above, MCQ tests can become a very effective tool in
measuring the effectiveness of the learning process and provides a good feedback of the strengths and
weaknesses that can be used to improve teaching and learning.

Conclusion

Studies of using computer testing have been conducted since the early seventies of the past century.
At those early days, computers and computer usage were not widely spread, so examtakers were not
comfortable when faced by computer based tests. Problems such as lack of scratch workspace and the inability
to review and skip or repeat individual test items were found to significantly affect test performance. “All these
problems can now be eliminated using the state of the art software our current technology can offer.us. We
strongly advocate the use of computer based assessment and adapting tests in many scientific discipline courses
to MCQ format. Instructors have to work much harder on designing and maintaining a large pool of questions
and their answers, making sure that the questions words are carefully chosen, are 100% unambiguous and
reflect the need to test the student comprehension of the course material. Questions should also be reflective of
the different cognitive processes involved in learning such material. The instructors reward for their primary
hard work is : ” Not to worry about correcting exams later on”.
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Abstract: In the contemporary economy, one of the significant factors
determining the activities of enterprises is that of change in the behaviour of
consumers on the market. These changes may be the result of the impact of
various circumstances. The most important of these include the impact of the
environment in economic, demographic, socio-cultural, technical and
technological dimensions, among others. Each of the aforesaid dimensions has
an impact on the formation of new forms of consumption in both the short-term
and long-term periods of time. One of the new forms is e-consumer behaviour,
which involves the realization of the process of consumption on the Internet. Its
development is associated with new forms of . communication./ Mobile
equipment (cellular phones, smartphones, tablets) with connections to the
Internet facilitate the acquisition and consumption of consumer goods outside
of traditional shops, which in turn has an impact on the creation of new trends
of consumption.The main aim of this paper is to describe the trend of e-
consumer behaviour on the consumer market. The authors focus on the answer
to the question of whether this trend shall dominate in the near future. With the
aim of finding the answer to the aforesaid question, the authors analysed the
most important economic, social and cultural factors influencing the
development of e-consumer behaviour at the beginning of the 21* century. The
most significant features of e-consumption have been presented. The
perspectives of e-consumer behaviour in Poland has also been illustrated on the
basis of quantitative and qualitative research. The practical implication of the
analysis catried out is-the indication of the growth in potential of consumption on
the Internet. Nevertheless, the social implication of this paper is the emphasis of
the significance of this new trend in consumption and its implications for
producers.

Key words: e-consumer, consumer trends, consumption, consumer behaviour

Introduction

In the 21% century, the development of IT technologies is leading to numerous social and
economic consequences. One of the most important of these is the development of e-commerce and
new sectors of services. The sale of consumer goods by means of new forms of communication,
namely, the Internet, cellular phones, interactive television is becoming more widespread. A multitude
of virtual shops are emerging on the Internet that offer almost unlimited opportunities in terms of the
choice of products and services, speed of purchase, as well as a multitude of aspects involving
information about products. They are becoming important centres of consumption, namely places that
facilitate the consumption of various goods and services (Ritzer 2001, p.21). The rapid development of
e-consumer behaviour is dependent to a large extent on the technical progress associated with the new
forms of communication. The appearance of smartphones and tablets with access to the Internet has
expanded the possibilities of developing the new forms of communication. These include the
interactive digital television, electronic advertising kiosks, electronic catalogues of mail-order houses
and other firms, TV networks of home purchases, advertising broadcasts, as well as forms of online
trade on the Internet.



The development of electronic forms of communication has influenced the creation of new forms
of consumer behaviour. From the perspective of the sociology of consumption, we may observe the
creation of the “new consumer”, namely, the people who realize the process of purchasing with the aid
of the Internet by means of the following: identifying the need, searching for a solution, making
purchases of goods and services. The process of consumption realized by the new forms of
communication has an impact on the change in the trends of consumption and lifestyles. New consumer
norms are being created. As a result of availing of purchases on the Internet the expectations and
customs of consumers are changing. On the one hand, the “new” consumer by way of access to
numerous sources of information is becoming critical and sceptical with regard to the world of goods,
while simultaneously conscious of the requirements with relation to the prices and quality of goods. On
the other hand, the “new” consumer is subjected to the impact of constant advertising that appears in all
forms of communication, e.g. cellular phones, the Internet, TV, radio etc., as a result of which the
averaging out of tastes and their standardization are taking place. With relation to the changes in
consumption, the question arises as to whether the new form of consumer behaviour realized on the
Internet is a long-term trend in Poland and in what scope. The authors formulate conclusions relating to
the perspectives of the development of the trend of e-consumer behaviour in Poland on the basis of the
method of critical analysis of the existing documents — books, papers, reports and other works.

E-consumer behaviour as a mega-trend

Consumer behaviour in the 21* century involves constant change and the impact on this process
involves various factors. The most important ones include globalization, networking and
informatization. They create the circumstances for the formation of new consumer behaviour, which
may be termed as a trend. H. Veilgaard defines this<trend as the process of change that may be
perceived from a variety of perspectives (Veilgaard 2008, p. 9). Nevertheless, Ph. Kotler defines trend
as a direction or series of events characterized by a certain drive and durability (Kotler 2005, p. 159).
Hence, the consumer trend is termed as any change in consumer behaviour that has a defined period
duration, as well as occurring in several areas and in the activitiesof a consumer, while also remaining
compatible with the other important factors, both the existing ones, as well as those emerging at the
same time (Celeste, 1991). From a time/perspective, it is possible to discuss the short-term or long-term
trends. Short-term trends are reactions to the current economic and social situation, e.g. the economic
crisis has had an impact on the. search for ways to adjust to the new economic reality. However,
together with its conclusion, the associated trends disappear. Nevertheless, long-term trends are of a
constant nature and are most frequently the result of profound social, cultural and economic changes.

In literature devoted to the field of marketing, it is possible to encounter various typologies of the
contemporary consumer trends. For instance, American marketing analysts have worked out the 10
most important trends. According to the American firm JWT, it is possible to distinguish the following
trends: all the world’s a game which encompasses behaviour directed towards super-modern
technologies, particularly computer games, which shape specific behaviour in the virtual world and the
real world; the urgency economy, whose essence involves the subjection to uninhibited consumption
in today’s world without waiting for the future; non-commitment culture relates to consumer behaviour
characterised by the transitory relations between the seller and the producer, as well as the lack of
loyalty and allegiance to the brand; eat, pray, tech pays attention to the fact that the possession of
goods of high technology has grown to the ranking of elementary needs that are essential to life; de-
teching is associated with the bases of “digital abstinence” caused by the escape from the digitalized
and completely modern technologies of the world; retail as the third space relates to changes in the
functioning of traditional sales in the direction of transforming it into a unique consumer experience;
creative urban renewal is associated with the situation of gradual integration of the trademark with the
iconic space of a contemporary city; worlds colliding relates to the overlapping of the virtual world and
the real world, which favours the development of modern technologies; hyperpersonalization is based
on the search for highly individualized products and services; outsourcing self-control relates to the
maintenance of self-discipline and moderation in terms of consumption (10 trends for 2011, pp. 1-87).

Another interesting proposition of trends in consumer behaviour was presented by B. Mréz who
distinguished the following: gender blending, which involves the fading of differences in the division
of social roles in the area of consumption between men and women; LOHAS (Lifestyles of Health and
Sustainability) is associated with the departure from over-consumption in the direction of a lifestyle
that propagates ecological consumption, sustainable development and respect for the environment; do-
it-vourself doctors encomnasses hehavionr associated with care for nersonal health. nhvsical and



and experiences, sharing economy is associated with consumer cooperation in terms of acquiring new
goods; while the hyperpersonalization relates to the search for unique items that are adjusted to
individual expectations and preferences (Mr6z 2013, pp.134-165).

Each of the aforesaid typologies contains behaviour that is characteristic of e-consumption, which
signifies the fact that the process of satisfying consumer needs is realized on the Internet where a
consumer identifies the needs, searches for solutions, carries out purchases of products and services,
while even consuming them in the virtual world. With relation to this, new trends of consumption are
being formed (particularly with reference to the trends of acquiring consumer goods). The trend of e-
consumer behaviour due to its strong ties with the IT society may be acknowledged to be the one which
shall define the future consumer behaviour.

In characterising this trend, it is possible to distinguish a multitude of its features. One of these is
the use of the modern methods of consumption for the realization of the process of consumption. The
development of the Internet, as well as the means of communication (smartphones, tablets, mobile
phones, laptops with functions of access to the Internet) has had an impact on the creation of new
products and consumer services only available in the virtual world.

Another feature of e-consumer behaviour is the acquisition and accumulation of consumer
information. The commercial Internet provides a consumer with the possibility of availing from a
databank with reference to the process of creating a given product and other information-about the
product that is helpful in taking a decision to purchase. This enables the ‘acquisition of information
from other consumers that use the given products or avail of specific services. In the case of websites
offering a wide range of consumer goods, there is the possibility of a relatively fast familiarisation of
the offers of the particular shops, whereas in the case of the traditional way of acquiring goods the
acquisition of information on the offers of particular shops requires a lot of effort and time.

A further feature is that of prosumption, which involves participation in the creation of an
individualized product. Consumers get involved in part-of the work executed by specialists in an
enterprise, i.e., by means of active participation in the process of designinga given product, which in
its final stage acquires individualized features adjusted to the expectations of a consumer. D. Tapsott
defines this aspect of presumption as the desire to possess varied types of consumer goods in
accordance with personal concepts and active participation in the creation of the given goods (Tapsott,
Williams 2008, pp. 215-218). Thus, it was-assumed that products are the arena for experimentation in
the case of potential clients and taking account of the changes proposed by them, while simultaneously
treating consumers as partners and not/only clients (Tapsott, Williams 2008, pp. 215-218). Consumers
are encouraged to share knowledge with producers (Ziemba, Eisenbardt 2014). Sometimes their
knowledge is availed of to solve specific problems that producers are faced with. This may take on the
following three forms: crowdfunding which involves the joint financing of specific projects by the
Internet society, co-creation associated with the commonly executed creative work, as well as
microtasting involving the execution of small tasks constituting part of the common project by the
virtual society (Mr6z 2013, p. 92).

The features.of e-consumption are new forms of making purchases by means of the organization of
consumers into'virtual consumer societies in which mutual cooperation is significant which facilitates
taking shrewder purchasing decisions. With this aim in mind, review platforms are created, on which
consumers exchange information about products and services, or societies are also formed around
brandnames. Apart-from the exchange of information, virtual consumer societies undertake active
operations on the market by means of various forms which include, among others, social shopping
taking on the form of purchases made by groups and social offering involving purchases in which the
initiating party is a.group of consumers (Mazurek 2012, p. 162).

The choice of e-consumption as a type of consumer behaviour is influenced by many factors as
follows: firstly, there is the possibility of making rapid purchases in virtual shops, secondly, the
possibility of choice in a virtual shop depending on the needs and preferences, thirdly, a consumer may
store a large amount of information about products and possibilities of purchasing that is not offered by
brochures and technical descriptions, fourthly, there is the possibility of acquiring a broader range of
information on a given product from a producer by means of electronic mail. Research on e-consumers
indicates that the main reasons for the choice of Internet shops are as follows: the greater convenience
and saving of time, ease of purchasing, saving of money, good fun, better selection of products, easier
delivery and availability of information (Windham, Orton, p. 48). The benefit of Internet purchases
relating to entertainment is worth mentioning. In the case of some consumers, the possibility of surfing
the Internet, comparison of prices, searching for bargains and participation in auctions are elements of
good fun and the feeling of pleasure.



Prerequisites for the shaping of the trend of e-consumer behaviour

The development of e-consumer behaviour is influenced by many conditions of an economic,
social and technological nature. The most significant economic conditions include the differentiation of
the offers of goods and services with regard to target groups, the increase in the mass spread of cheap
trademark substitutes of comparable use value, the expansion of the segment of low prices of consumer
goods and services, the emergence of new techniques of sales, changes in the sphere of satisfying basic
needs, as well as the wide availability of consumer credit. Another equally significant factor in terms of
stimulating behaviour associated with e-consumption is the possibility of availing of credit cards as a
method of disbursing money. The increase in the availability of credit cards for the payment of
purchases in Internet shops was enabled by the implementation of electronic methods of payment for
goods and services. The infrastructure of the electronic funds transfer was created and the processes of
accepting credit cards were prepared and implemented. Thanks to all this, the application of credit
cards in e-commerce has become a widespread phenomenon. A further economic factor in supporting
the development of e-commerce is the pursuit of acquiring products, i.e. designer goods at reduced
prices. This process may be termed the “logic of cheapness” (Jackel 2006:274), which is illustrated in
the fact that consumers compare the prices of goods between themselves and search for those that are at
the lowest price. Another form of the “logic of cheapness” is that of purchases made in groups. These
purchases are the result of the need for simplicity, frugality, the trend towards “jumping” from one
offer to another (Flatters,Wilmott 2009:106-112). Group buying orsocial buying involve the collection
of an appropriately large group of consumers that are interested in purchasing a specific product and its
acquisition via the Internet (Bilinska-Reformat 2013:98). In the case of a consumer, this type of
purchase is an opportunity to avail of the attractive offers price-wise, while in the case of firms this is a
marketing tool of a broad promotional application.

A significant influence on the development of e-consumer behaviour is created by circumstances
of a social nature, of which one is mass communication. The rapid development of television has
evoked a multitude of consequences in society. One of these relates to the changes in the manner of
spending leisure time. According to R.D. Putman, television has “privatized” or “individualized” the
way in which leisure time is spent, by occupying an increasingly important position among the ways of
spending free time (Putman 1995: 65-75). The unidirectional form of communication that is
characteristic of television has created the feeling of anonymity and feeling of emotion in solitude. It
has made viewers dependent on a unidirectional form of managing communication as a way of
spending leisure time, self-education and finding activities. The creation of such attitudes among
people has become the basis for therdevelopment of new forms of communication. The Internet by
utilizing the customs of people in-terms of spending leisure time at home offer the possibility of two-
way communication, It has provided the tools, thanks to which it is possible to satisfy consumer needs
without leaving the home. Over the course of a short period of time, the Internet has facilitated
purchases of required products in any place where there is a possibility of connecting to the Internet.

Another circumstance.is the growth in the activity of women and the associated chronic lack of
time with.reference to running the household. The professional activity of women has had an impact on
changing the lifestyles of women, which is illustrated by the fact that the modern-day woman has less
time to run-the household, which in turn means that they have less time to do shopping. The Internet
enables a significant saving of time and also increases the convenience of doing shopping.

A further social circumstance is the individualistic orientation associated with post-material
values (Bylok 2013, p.158). In the sphere of consumption, this is witnessed by the pursuit of creating
an individual style of consumption. The application of new communication techniques has had an
impact on expanding the area of individualism in consumption and the possibilities of choice of
individual styles of life as forms of building self-identity. Technical artefacts support this process.
Thanks to the use of the “communicative” means of consumption, it is possible to create an individual
style of consumption. A consumer has the possibility to choose various options. M. Prisching defines
optionality as each possibility that may and should become a reality, without effort and with the feeling
of great pleasure (Prisching 2006, p. 67). Optionality in consumption involves carrying out purchases
and availing of the products according to one’s own idea. The Internet has significantly facilitated the
choice of a specific option of consumption with regard to individual preferences.

The individualistic orientation is associated with the pursuit of feeling new experiences that
enable the satisfaction of the need for the feeling of pleasure. Consumers search for unknown and
unique experiences not only in real life, but also in the virtual world. Electronic equipment of the latest
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attitudes towards e-purchasing, namely the feeling of pleasure on the internet has a positive impact on
making purchases on the internet (Jayawardhena 2004).

A significant condition in the development of the trend of e-consumer behaviour is the ideology
of technological progress associated with the propagation of technocentric attitudes among consumers,
which involve the positive evaluation of everything that is modern and the result of the latest
technologies (Wiswede 2000: 45-50). This is carried out by spreading the concept of the almighty
power of the techniques, as well as the fact that human labour shall become restricted to servicing
technical equipment. The realization of this ideology is the technologizing of everyday life associated
with the widespread use of goods equipped with new IT technologies. The possession of goods created
by the sector of high technologies has become not only an important need for many consumers, but also
a determinant of social status, or lifetime success. Contemporary man is increasingly dependent on
goods equipped with modern technologies. The possession of modern mobile products (cellular phones,
smartphones, tablets), which fulfil the function of handy “digital assistants”, guides and helpers in
everyday life is becoming essential. This equipment is equipped with special programs and applications
facilitating the realization of the process of consumption in any place and at any time.

Behaviour of e-consumers in Poland

The desk research method was applied for the analysis of the existing data on the behaviour of e-
consumers in Poland, which was executed on the basis of the data published in the following: reports,
papers, articles in magazines. As a result of the research carried out, the findings relating to the
perspectives of the development of e-consumption in Poland were formulated.

In the first decade of the 21% century, there was rapid growth in the development of e-consumer
behaviour in Poland. This is first and foremost conditioned by the range of access of consumers to the
Internet. As indicated by research carried out by Gtéwnego Urzgdu Statystycznego (Central Statistical
Office) in 2013, access to the Internet was registered in the case of 71% of households, including
68.8% with broadband access. If Polish people have access to the Internet, they most frequently avail
of it in their homes (60.6%), while subsequently in the workplace (20.8%) and in the homes of other
people (10.5%) (GUS 2013, p.9). An analysis of the socio-demographic features of the people using the
Internet is interesting. The findings of research carried out by CBOS (Public Opinion Research Centre)
indicates that in 2013 there was almost widespread use of the Internet by the youngest Poles of ages
less than 25 years of age (93%), while the vast majority of people aged between 25 and 45 (88%). The
number of users of the Internet decreases with age and the lowest percentage of internauts is aged 65 or
over (11%). Polish people who usually avail of the Internet are in the majority of cases people who are
relatively well-educated (higher education_ is held by 92% of users, while medium level education in
the case of 73% of internauts). The variable differentiating users of the Internet is that of professional
status. The largest group of users of the Internet consists of people employed in managerial positions
(97%), while also administrative and office workers (88%). However, the smallest group of people
using the Internet consists of unqualified workers (40%) (CBOS 2013). Hence, the typical user of the
Internet in Poland is a young individual that is relatively well-educated and occupies a relatively high
position in_the-workplace. The findings of research on the consumer behaviour of Polish people
indicate that this group of consumers is featured by spontaneity in terms of purchases and behaviour
aimed at attaining pleasure in consumption (Bylok 2005, pp. 335-360).

Availing of the Internet with the aim of realizing the process of consumption depends on the level
of Internet skills, namely the use of Internet browsers, participation in chats and discussion forums,
utilizing programs for exchanging film files and music files, as well as buying and selling on the
Internet. Research on the IT competences reflects that 35% of Polish people possess high level and
medium level Internet skills. However, 29% of Poles possess low levels, while 35% do not possess any
skills (Szymanek 2013, p. 27).

The scope of e-consumption is dependent on the equipment which users are in possession of.
Research by CBOS indicates that there is a systematic rise in the number of people in possession of
mobile equipment such as laptops, cellular phones, notebooks, tablets and smartphones in Poland,
which has a positive impact on the increase in the interest of consumption on the Internet. In
comparison with 2010, when the users of this equipment amounted to 45%, in 2013 73% of Poles
declared their access to wireless connections with the Internet by means of such equipment (CBOS
2013). Polish people are increasingly availing of mobile equipment to make purchases online.
Currently. every sixth person buys online by means of mobile eauipment. The increasingly



trend is tied with the growth in the quantity of mobile equipment in Poland as the number of mobile
viewings for websites in the category of e-commerce tripled in 2012 (Gemius Report 2012: 54).

The scope of availing of e-commerce tools has had an impact on the development of e-
consumption in Poland. The most significant of these includes price comparison websites, namely
service websites in which consumers may compare the prices of products in various Internet shops
(59%) and service websites with reviews and opinions on products on the Internet (57%). Consumers
also avail of advertising portals, in which internauts may inform about products which they would like
to sell/buy (40%), group buying, or in other words, service websites in which internauts who are
interested in the same product may negotiate the price with the supplier or buy more cheaply (19%), as
well as shopping malls, namely service websites concentrating shops of a similar assortment (16%)
(Gemius Report 2012:100). Each of these tools favours the taking of consumer decisions.

Together with the increase in the access to the Internet among Polish people, there is also a rise in
consumption with this method. In 2012 by comparison with 2008, the percentage of people making
purchases grew from 66% to 72%. The largest group of consumers constitutes people both on auctions,
as well as on online shops (58%). These are usually people aged less than 35, having a higher level
education and holding a higher social position, while also living in large cities. Another group: of
consumers consists of people buying exclusively on online shops (24%). These are most frequently
women and people aged over 35. This is the result of the growing popularity of clothing shops on the
Internet which offer innovative solutions, e.g. virtual changing rooms or 360 degree photos. The final
group consists of people buying exclusively on online auctions (19%) who are most often people of a
lower level of education and living in the country or in small towns (Gemius Report 2012:28). Hence,
the socio-demographic features have an impact on the choice of place for making purchases on the
Internet.

The structure of products purchased on the Internet makes for interesting reading. The consumer
goods which are most frequently purchased are clothing.and footwear — bought by 32% of internauts.
Furthermore, consumers willingly buy articles associated with motoring. (12%), electronic equipment
(10%), cosmetics, children’s toys and goods ( 9% each). Nevertheless, food products are relatively
seldom purchased (2%) (CBOS 2013).

Apart from behaviour associated with the purchase of consumer goods on the Internet, e-services
are of significant importance. M. Dabrowska defines them as the new way of providing services with
the use of the Internet from the moment of the firm contacting the client with the aim of presenting
their offer by means of ordering services to their provision and contact following the execution of
services (Dabrowska 2008, p.44). The feature of e-services is their interactivity, situational
personalization and possibility .of regulation in real time (Rust and Lemon 2001). Depending on the
type of e-services, they may be rendered on the Internet and their consumption may take place while
availing of the Internet or in the real‘'world following their purchase online. Of all the e-services, Polish
people relatively often” avail of ‘banking services via the Internet (83.4%). Availing of electronic
banking is favoured‘by people with higher education, namely the higher the level of education, the
more often Polish' people avail of e-banking. Further types of services which consumers search for on
the Internet are e-culture (56.9%), e-learning (55.9%), e-administration ( 34.5%), e-insurance (28.1%)
and e-health (16.7%). Research indicates that women avail of services in the sphere of e-culture, e-
learning /and e-health more frequently than men. In turn, men avail more of the services of e-
administration and-e-insurance. The most active group of consumers availing of e-services are people
aged between 25 and 34, as well as between 35 and 44 (Wolny 2013, pp.256-257).

In the analysis of consumer behaviour on the Internet, a significant role is played by the motives
of e-purchasing (Bourlakis et al. 2008). The most important motives that stimulate Polish people in
choosing e-consumption include saving money associated with the low prices offered by Internet shops
(80%), the lack of time and convenience (71%), while also free delivery (34%). The possibility of
spending a pleasant time doing shopping online is also important (15%) (Gemius Report, pp.15 and
33). An equally significant motive behind consumer behaviour online is the need to feel experiences.
Internauts choose playing computer games most frequently as a source of entertainment, while also
downloading files with games, music, films and graphics (28%), listening to the radio, watching TV
online (29%) and playing network games (8%) (Szymanek 2013, p. 43). In sum, it is possible to state
that in the case of consumers, making a decision to purchase a given product is associated with
financial benefits, saving time and the feeling of pleasure.

In the process of the behaviour of an e-consumer, utilizing the Internet for searching information
about products is significant. In Poland, knowledge about new products is searched for by 49% of
internauts, whereas in turn, reading, downloading files of newspapers and magazines which contain
information about new products is important for 30% of the people availing of the Internet (Szymanek



engines (Google, Bing, Yahoo) - 29%, while also on online auctions -26%. Consumers avail of online
shops familiar to them to a lesser extent - 14%, while price comparison websites -13% with the aim of
acquiring information about new products (Gemus Report 2012: 32).

The development of e-consumer behaviour as a trend is certified by the frequency of making
purchases by mean of electronic forms of consumption. As indicated by the Gemius report, of all the
internauts who declare their tendency to make purchases online, almost half of them admit that they do
shopping there at least several times a year (44 proc.), whereas the virtual basket is filled by 20% of
Polish people more or less once a month. However, purchases on the Internet are made several times a
month by 16% of respondents. A mere 4% of Polish people buy systematically on the Internet (Gemius
Report 2012). This data reflects the fact that Polish consumers do not make purchases in Internet shops
very systematically.

The defined trends of consumer behaviour become a long-term trend when consumers perceive
them to be important for the future. In analysing the expectations of Polish consumers with relation to
e-consumption, it is worth indicating the factors which are important determinants of potential
behaviour. Research shows that Polish people would more frequently make purchases on the Internet in
a situation of improving their financial situation (23%), lower prices (20%), lower costs of delivery
(19%) and broader assortment of available products (5%) (Gemius Report 2012, p. 42). These factors
are of first and foremost an economic dimension, thus the development of e-consumption in-Poland is
decided by economic conditions in terms of its functioning.

Discussion

The presented findings of the research reflect the fact that there is great potential for the
development of consumption in terms of the Internet in-Poland. Hence, it is essential to consider the
perspectives of developing the trend of e-consumer behaviour. In Poland; the development of this trend
is influenced by many factors. Firstly, a consumer finds the website of the Internet shop quickly, orders
the sought after item of trade and leaves it quickly. Secondly, shopping becomes convenient, a
consumer may make purchases at home, in the office, in an airplane, or indeed anywhere where access
to the Internet may be had without the necessity to visit crowded retail shops. Purchases may be made
at any time of the day and on any day of the week. Thirdly, it saves time that is necessary to search for
products on Internet shops, in which only several minutes are necessary in order to see the offer of a
shop, whereas searching for goods in traditional shops requires a lot of time. Fourthly, a consumer may
store a large quantity of information about products and the possibilities of a purchase which is not
facilitated by brochures and-technical descriptions. Fifthly, there is the possibility of acquiring a wider
scope of information about a given product from a producer by means of electronic mail. Sixthly, a
consumer has the possibility of acquiring.a product manufactured in another country, but which is
made available on the Internet. Seventhly, an important circumstance in the choice of e-consumption is
that of attaining pleasure while making purchases on the Internet. In the case of some consumers, the
possibility of surfing the Net, comparing prices, finding bargains and participating in auctions are
elements of good fun and the feeling of pleasure.

Apart from the factors that have a positive impact on the development of e-consumer
behaviour, there-are also barriers that hinder its development. These are first and foremost, the slow
technical processes and difficulty with ensuring the safety of credit cards. Another barrier is the
organization of Internet shops. The reality of virtual shops is divergent from theory, in that many
barriers exist which hinder the development of this area of trade. There are no broad ranges of
products, while there are also problems with timely deliveries to the homes of clients who have bought
products, errors in communication on the Internet take place, while the sellers do not always respond to
questions regarding specific features of the products sold in their shops by electronic mail (Windham
and Orton 2001: 158-159). Another barrier to the development of consumption is the lack of trust with
relation to Internet shops which is connected with uncertainty in terms of the quality of the goods and
the execution of the transaction itself. Another barrier is the non-adherence to ethical norms on the part
of e-sellers, namely the lack of a guarantee of privacy and safety of e-consumers, the lack of
responsibility of e-sellers, the lack of a precise description of the products that is in accordance with the
reality (Avshalom et al. 2007). In Poland, the most significant barriers to purchasing on the Internet is
the fear of being cheated by the seller (66%). Another important barrier is the limited safety of the
transaction (27% of those analysed refrained from a purchase as they did not want to reveal details
concerning their credit cards) (CENEO 2013).



Conclusions

Deliberations on the perspectives of the development of e-consumption as a new trend of
consumption in Poland lead to the formulation of several conclusions. Firstly, as a result of the constant
process of change in the technological means of communication, growth exists in the potential
possibilities of satisfying consumer needs by way of new forms of consumption. Secondly, new forms
of consumer behaviour are emerging as a result of the development of new forms of sales in terms of
goods and services on the Internet. Thirdly, individualistic attitudes are being created in consumption.
This is favoured by the differentiation of the offers of consumer goods in Internet shops that facilitate
the individualization of the styles of consumption. The styles of consumption are to an increasingly
lesser extent dependent on the influences of social classes and levels or groups. Fourthly, the
acquisition of goods with the aid of electronic means of communication enables the satisfying of the
need to feel pleasure and experience adventures characteristic of consumption that is directed towards
the feeling of pleasure that is the feature of a consumer society. Fifthly, there are’ technical and
psychosocial barriers hindering the development of consumption via the electronic means of
communication. This refers to on the one hand, the limitation of the safety of electronic transactions,
while on the other hand, the habits, customs, patterns and trends of consumption that are characteristic
of traditional consumption. Likewise, the lack of skills in the use of a personal computer and the skills
to avail of the Internet are barriers to gaining access to the Internet market of consumer goods. This is
particularly visible among elderly people who in the majority of cases do not possess a personal
computer.

Analysis of the circumstances of the formation of the trend of e-consumption and its state of
development in Poland render it possible to state that consumption by means of the electronic means of
communication is becoming increasingly mass in terms of scale and shall gradually displace traditional
consumption. With relation to this fact, producers and those offering consumer goods should focus
greater attention on activities connected with offering goods and services in the virtual world.
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Abstract: Particulate matter (PM) 4s a key indicator of air pollution. Particles with an
aerodynamic diameter less than 10w (PMyg), and 2.5 p (PM,5); are inhaled and deposited in
the respiratory system. The fate of air pollutants,.including PM, is highly dependent on
meteorological parameters <as they control natural emissions, transport, chemistry and
deposition. This study -was a cross-sectional” one aimed at assessing the effect of
meteorological factors<on the daily average levels of PM in the Eastern Province of Saudi
Arabia during year 2012. Two monitoring stations with the HORRIBA APDA-371
Continuous Particulate Monitors were distributed in Dammam and Khobar governorates for
incessantly recording the hourly ambient levels of PMjpand PM,s. Simultaneously, the
meteorological parameters (wind speed, wind direction, air temperature, relative humidity,
barometric pressure, and precipitation) were recorded by the WS600-UMB weather
parameters’ sensor. The daily average levels PMj,, and PM, s exceeded the U.S. National
Ambient Air Quality Standards (NAAQS) for 19.5%, and 45.8% in the Dammam station
measurement days and 27.1% and 36.1% in the Khobar measurement days respectively. They
were correlated positively with wind speed and air temperature. Their relationships with wind
direction, relative humidity, atmospheric pressure, and precipitation were negative.

Key words: air pollution, meteorological factors, particulate matter, Saudi Arabia.

Introduction

Eastern Province has the largest and the most important governorates in the Kingdom of Saudi
Arabia (KSA) from both the number of population and the developed economy points of view.
Dammam is the capital of the Eastern Province and represents its major seaport. Its population is about
768,602 inhabitants. It presents at 26.43°N latitude, and 50.11°E longitude, and at 10 m above the sea
level. Khobar is the second important large city in this region. Its population is about 165,799
inhabitants. It presents at 26.28°N latitude, and 50.21°E longitude. Its height above sea level is similar
to that of Dammam. Due to the presence of several industrial, commercial, educational and recreational
areas, there is an increase in the migration of people to these two governorates with a subsequent
increase in the human and traffic activities. Consequently, a change in the air quality level is expected
(El-Sharkawy & Zaki, 2012).
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important air pollutant from the public health point of view (Hu, Jia, Wang, & Pan, 2013; Qiu et al.,
2012). Respirable (PMj,), and fine (PM,s) particulate matters are suspended particles with
aerodynamic diameters < 10 um and 2.5 pm respectively. Their multiple sources include natural,
industrial and traffic (Tian, Qiao, & Xu, 2014).

Many scientific studies have linked particulate matters' breathing to a series of significant health
problems, including asthma aggravation, increase in respiratory symptoms, reduced lung function,
cardiovascular disease, and premature death. The excess of daily mortality and morbidity are associated
with exposure to respirable and fine particulates (Pandey et al., 2013; Reyna, Bravo, Lopez, Nieblas, &
Nava, 2012; Valavanidis, Vlachogianni, Fiotakis, & Loridas, 2013). In addition to health hazards,
respirable and fine particulates play a vital role on climate change through their impact on radiative
balance and aerosol—cloud interaction (Trivedi, Ali, & Beig, 2014; Vellingiri et al., 2014). In addition,
PM can contribute to the variation of the visual range, which is the most obvious sign of atmospheric
pollution to the public(Cheung, Wang, Baumann, & Guo, 2005; Yang et al., 2007).

The air quality situation of an area is largely dependent on the emission strength in combination
with meteorology. The fates of air pollutants are highly determined by meteorological parameters such
as wind speed, wind direction, air temperature, humidity, barometric pressure and height of the mixing
layer. Moreover, they control natural emissions, transport, chemistry and deposition. Changing
meteorological conditions on short and long time scales may affect the atmospheric pollutants’
concentrations (Tai, Mickley, & Jacob, 2010; F. Zhang, Wang, Lv, Krafft, & Xu, 2011). For particulate
matter, the limited number of studies do not agree on the direction of the anticipated change with
meteorological factor (Jacob & Winner, 2009).The importance of air pollution attracts:many studies in
the recent decades towards understanding the spatio-temporal distribution and the effect of
meteorology on the evolution of particulate matters (Ali, Budhavant, Safai, & Rao, 2012; Gugamsetty,
2012). Since particulate matter consists of many components with different physical and chemical
properties, the effect of the meteorological parameters on the individual components varies and is more
uncertain than for other pollutants (e.g. ozone)(Dayan et al., 201 1; Mues et al., 2012; Whiteman, Hoch,
Horel, & Charland, 2014).

The present study was aimed to assess the effect of meteorological factors on the daily average
levels of respirable and fine particulate matters in the Eastern Province of Saudi Arabia during year
2012.

Materials and Method

This study was a cross-sectional analytical study, in which two different locations were
selected as fixed air pollution monitoring stations in the Eastern Province of Saudi Arabia (Figures 1
and 2). Station No. 1 was‘located in the west municipality of Dammam at 26.40°N latitude, 50.04°E
longitude, while station»No. 2 was located at El-Khobar housing region at 26.06°N latitude, and
50.21°E longitude.

The study period extended from January 1, 2012 to December 31, 2012. The concentration of
respirable (PMjy), and fine particulates (PM, s) were measured and recorded by the Horiba APDA-371
Continuous.Particulate Monitor(Ielpo, Paolillo, de Gennaro, & Dambruoso, 2014; Solomon, Hopke,
Froines, & Scheffe, 2008)using the beta attenuation principle. This monitor depends on collection of
particulates on glass-fiber filter. The carbon-14 (C,4) represents a continuous source of high-energy
electrons (beta rays), which attenuates as they collide with the clean filter. These beta rays are detected
and counted by a sensitive scintillation detector to determine a zero reading. The Monitor automatically
advances. this spot-of tape to the sample nozzle, where a vacuum pump then pulls a measured and
controlled amount of dust-laden air through the filter tape, loading it with ambient dust (PM, s or PM;,
depending upon the sampling head). At the end of an hour, this dirty spot is placed back between the
beta source and the detector thereby causing an attenuation of the beta ray signal, which is used to
determine the mass of the particulate matter on the filter tape and the mass concentration of particulate
matter in the ambient air. The decrease of the signal scintillation counter is inversely proportional to the
mass loading on the filter. For quality control, the monitor was automatically calibrated, and the zero
testing of blank filter paper is performed at the beginning and end of the measurement period(CPCB,
2011).

The meteorological parameters were simultaneously recorded by the WS600-UMB weather
parameters’ sensors that compact weather station measures air temperature, relative humidity,
precipitation quantity, air pressure, wind direction, and wind speed. Temperature was measured using a
highly accurate NTC-resistor, while humidity was measured using a capacitive humidity sensor. Both
sensors were located in a ventilated radiation shield to reduce the effects of solar radiation. Absolute air



which take cyclical measurements in all directions. The resulting wind speed and direction were
calculated from the measured run-time sound differential.

The above instruments were adjusted to save the measured concentrations and meteorological
data as one-hour averages in the character-separated values (csv) format that easily transformed to
excel sheet. The daily averages’ concentrations and meteorological parameters, including prevailing

wind directions were subsequently calculated. Local daily wind speed was then classified according to
the Beaufort’s wind force scale(Y. Zhang, Duc, Corcho, & Calbimonte, 2012) into light, and gentle-
moderate.

The data were entered and statistically analyzed using the Statistical Package for the Social
Sciences (IBM SPSS Statistics-21). The PM,o, PM, s, and the meteorological parameters (numeric

variables) were classified according to the sampling station, season, local wind speed, and its prevailing
direction (categorical variables) and expressed as [median (Inter quartile range')]. The Kolmogorov-
Smirnov Z test was used to check normality of the numeric data. Mann-Whitney, Kruskal-Wallis
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Figure 2: Location of El-Khobar Particulate Matter Monitoring Station

were used to check the significance of discrepancy in case of variables with two, and more classes
respectively. The power, significance, and direction of relationships between two variables were tested
using Spearman’s rho correlation coefficient (Ott; & Longnecker., 2010; Peng; & Dominici., 2008).
Results



There were totally 618 measurement days, 308 for station-1 in Dammam and 310 for station-2
in El-Khobar. Levels of PMj, and PM, 5 in Dammam were higher than the Saudi National Ambient Air
Quality Standards for 60 (19.48%), and 141 (45.78%) measurement days, while those in El-Khobar
exceeded this standard for 84 (27.1%), and 112 (36.13%) measurement days (Table 1). The PM,, and
PM,; 5 showed non-parametric behavior (highly significant Kolmogorov-Smirov test of normality). The
[Median (Interquartile range)] for PM;, and PM,s in Dammam station [81.72 (92.20) ug/m3] and
[32.96 (31.52) pg/m’] were higher than those in El-Khobar [80.81 (127.34) pg/m’] and [27.17(32.62)
ng/m’] respectively (Table 2). These levels had a positive weak highly significant Spearman’s rho
correlation coefficients with local wind speed [0.272, 0.172] and air temperature [0.282, 0.300] at
0.001 level. They exhibited negative greatly significant coefficients with prevailing wind direction [-
0.383, -0.308 respectively], relative humidity [-0.538, -0.180], and barometric pressure [-0.517, -
0.468]. The precipitation exhibited very weak negative correlation coefficient with PM, [-0.109] and
PM;5[0.079] [Figure 3].

The overall data indicates that the highest daily PM, concentration [116.4 (117.7) ug/m’] was
found during the fall season with the lowest relative humidity [18.5 (11.6)%], followed by summer
[91.9 (136.9) pg/m’], spring [76.4 (80.7) png/m’]. While the lowest mean level was recorded during
winter
Table 1: Days of daily average concentrations of respirable and fine particulates higher than the Saudi

National Ambient Air Quality Standards

Station-1 /
Station-2

(the west
municipality of
Dammam at 26.40 °
latitude, 50.04 °

(El-Khobar housing
region at 26.06°
latitude, and 50.21°

longitude) Longitude)
No (%)
Number of days of daily average PMjg>150pg/m’ 60 (19.48%) 84 (27.10%)
Number of days of daily average PMy<150pg/m’ 248 (80.52%) 226 (72.90%)
Total 308 310
Number of days of daily average PM, s>35ug/m’ 141(45.78%) 112 (36.13%)
Number of days of daily average PM, 5<35ug/m’ 167 (54.22%) 198 (63.87%)
Total 308 310

[45.0 (74.7) pg/m3] of maximum relative humidity (55.5%). There was highly significant PM10
variation at different seasons. The maximum PM2.5 was recorded during summer season [40.1 (62.5)
pg/m3], followed by winter [29.5 (25.8) pg/m3], fall [29.5 (24.5) pg/m3], and spring [27.9 (20.4)
png/m3]. The fine particulate concentrations had non-significant variation with seasons. Generally, the
PM10, and PM2.5 were higher at gentle-moderate winds than at light ones (Table-2).

In Dammam station, the “southeast light wind” was the most frequent (34.2% of the total
measurement days), followed by the “southeast gentle-moderate” (17.9%), “south light” (16.0%), and
“southwest light” (11.4 %). The maximum PM,, level was at the “southern gentle-moderate wind”
[215.1 (154.2) pg/m’] during summer, while the minimum one [21.1 (13.6) pg/m’] ) was at the
“western gentle moderate wind” during winter. The highest PM, 5 [84.0 (23.0) ug/m3] was at the
“southeast light wind” during fall, and the lowest [16.9 (13.8)ug/m’] was at the “south light wind”
during spring (Table 3).

In El-Khobar station, the “southeast light” winds were the most frequent (47.5%), followed by
“south light” (18%), and “southeast gentle-moderate” (11.8%). Winter season recorded the highest



“southwest gentle-moderate winds” respectively. The PM;y, and PM, 5 were of the lowest values at the
“southeast light winds” during the summer season (Table 4).

Discussion

Dammam is the capital of the Eastern Province of Saudi Arabia, and its area is bigger than El-
Khobar. In addition; the industrial, commercial, educational, recreational and traffic activities in
Dammam are higher than those in El-Khobar(Al-Homaidan, 2008).. For this reason, the daily PM;y and
PM, s levels in Dammam were the highest in Dammam. This finding is in accordance to the results of
another study, which was previously conducted in the same two cities (El-Sharkawy & Zaki, 2012).

In the present study, the PM;, and PM,s levels had a positive weak highly significant
Spearman’s rho correlation coefficient with air temperature. This may be due to the increased road dust
re-suspension, and contribution of secondary particles on the relatively warm sunny days. This result is
consistent with the results of similar studies in different areas of the world such as Athens'(Vardoulakis
& Kassomenos, 2008), China (Trivedi, et al., 2014), and United States (Tai, et al., 2010). On the other
hand, this positive correlation is contradictory to other studies in Brimingham ammonium nitrates on
particulates, and the reduced particulate matter dispersion under cold stable meteorological conditions
may be the main cause of the negative correlation.

The positive statistically significant correlation of PM o and PM, 5 with local wind speed may be
related to dust excitation at the stronger winds that may carry PM from other areas (southeast is the
daily prevailing wind direction in the two sampling stations in 53.5% of the measurement days). This
result is in accordance with the result of the Buenos Aires study during summer (Bogo et al., 2003;
Trivedi, et al., 2014). On contrary, other studies in Athens and Brimingham' (Vardoulakis &
Kassomenos, 2008),



Table (2): Spatial and seasonal variation of the daily average PM,(, and PM, 5 concentrations and meteorological factors of Dammam and El-Khobar monitoring stations,

2012

24-Hour Average PM, Concentration (pg/m®)

24-Hour Average PM, s Concentration

Meteorological Factors as [Median (IQR)]

(ng/m’)
3 3 2 S B g
S T Y g . 2 B9 =z EeE_Z. 3 £ i2
g 3 s & & = z 3 & & & = 22 E& EEfzib i4 s £
s =z = = LI EBE B3 BFETE- ZE : 3°
= 4 = = = & &
< Station-1° 308 817 417 1339 922 308 330 230 545 315 ‘U pr6.9 SE 330 279 9987 0.0
= 8 z, a (L) (12 (133)  (255)  (9.4) (0.0)
= S g
o & Staton2® 310 808 325 1598 1273 * 311 272 140 466 326 V 23 1477 SE 322 247 9995 00
(13)  (27.9) (8.9) (4.1 (0.0)
Fall 172 1164 491 1668 1177 172 295 19.8 443 245 2.5 158.1 SE 27.6 18.5 997.6 0.0"
g} (1.0)  (65.7) (10.1)  (11.6)  (4.1)
S . 2.5 202.2 S 190 553 10139 0.0
E Winter 160 450 266 1013 74.7 . 160 295 195 453 | 258 s 682 w206 (13 ©0)
> S g
E 5 2.5 144.9 SE 320 295  1003.1 0.0
& . V] A . . . .
: Spring 163 764 466 1273 80.7 163 279 19.8/402 204 0n 135 69 (199 G5 ©.0)
(]
wn
Summer 123 91.9 193 1562 1369 123 401 76 70.1 625 2.7 143.1 SE 36.5 27.7 995.9 0.0%°
(1.3) (7.1) (G.1) (199 (43)

' Number of measurement day

? The middle number between the smallest and the highest numbers
* The middle number between the smallest number and the medianof the data set (the first quartile).
* The middle number between the median and the highest number of the data set (the third quartile).

* Interquartile Range.

¢ Atthe west municipality of Dammam at 26.40 ° latitude, 50.04 ° longitude

7 P-value using Mann-Whitney test
# El-Khobar housing region at 26.06° latitude, and 50.21° Longitude
? P-value using Kruskal-Wallis H test
1% Precipitation is constant during fall, and summer seasons (zero mm)
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Table 3: Wind speed and prevailing wind direction as related to the particulate matter concentrations in
Dammam air monitoring station at 26.40 ° latitude, 50.04 ° longitude, Saudi Arabia, 2012

Light wind (<3.1 m/sec) Gentle-Moderate wind (3.1-7.8 m/sec)
Prevailing X
Season Local Wind ~ No PM10 N PM2.5 o PM10 o PM2.5 o
Direction Concentration % Concentration 'S No Concentration 'S Concentration 'S
3 = 3 3 3
(ng/m’) < (ng/m”) i (ng/m”) i (ng/m’) i
SE’ 14 170.0 (64.8) 84.0 (23.0) 1 -- --
s? 24 115.8 (57.7) 34.7(21.4) 5 179.5 (72.7) 73.1(45.2)
Fall SwW’ 15 46.1(76.6) S 326(100) 8 6 126.6 (82.3) S 269 (56.4) S
v v v v
w* 5 91.2 (84.6) 36.4 (13.0) 4 119.8 (194.5) 30.9 (96.7)
NwW’ 3 -- -- 4 149.7 (53.3) 28.7 (55.8)
E® 0 -- - 2 - --
SE 6 25.5(28.3) 19.5 (9.5) 2 -- --
S 19 35.2(20.7) 27.7 (13.1) 0 -- --
Winter 8 8 8 8
SW 12 31.6(22.1) R 20.7 (19.0) R 6 257(23.1) R 17.1 (4.0) e
W 12 30.0 (23.4) 24.9 (22.6) 13 21.1(13.6) 18.2 (6.9)
NW 1 -- - 0 -- --
SE 38 69.7 (52.8) 26.5 (14.8) 36 131.2 (102.6) 42.1(39.2)
S 6 26.8 (22.4) 16.9 (13.8) 1 -- --
Spring S S = S
SW 8 512(16.1) 359(56) T 0 - T - T
W 2 -- - 0 -- --
Summer SE 47 95.2 (35.6) - 54.7 (32.8) : 16  215.1(154.2) 80.8 (63.6 -

Jinan, China (Yang, et al., 2007), and Milan, Italy (Marcazzan M. Grazia, Vaccaro, Valli, & Vecchi,
2001)revealed a negative correlation between PM;y concentration and the wind speed. The better
dispersion and the consequent PM dilution at higher wind speed are the main cause of the negative
relation.

The particulates’ concentrations disclosed negative correlation with relative humidity because of
the settlement and removal of particulate matter, especially coarse size out of the humid atmosphere.
This negative relation is compliant with those of the Delhi (Trivedi, et al., 2014), and European studies
(Vardoulakis & Kassomenos, 2008), while it is contradictory to studies that have been conducted in
Jinan, China(Yang, et al., 2007)and Hangzhou, China(Jian, Zhao, Zhu, Zhang, & Bertolatti, 2012). This
discrepancy is due to the formation of secondary particles at high relative humidity.

' Number of measurement days

? P-value using Kruskal-Wallis H test
* South-East

* South

* South-West

¢ West

’ North-West

% East
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Due to the limited amount of rainfall in Saudi Arabia all over the year,