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Rekabet giiciinii artirmak isteyen firmalar iiriin maliyetlerini azaltmalar1 gerekir. Uriin tasarimi
stirecinde verilen kararlar {iriin maliyetine dogrudan tesir etmektedir. Bu nedenle maliyet azaltma
cabalar1 tasarim siirecine dahil edilmelidir. Hedef maliyet belirleme sistemi, tasarim siirecini
maliyetin bir pargas1 olarak ele almaktadir. Bu ¢aligma, kofte yapma makinasi 6rnegi ile (hedef)
maliyet belirleme sistemi kullanimini tanitmaktadir. Miisteri beklentileri ve piyasa kosullari
dikkate alinarak hedef satis fiyati, kar oran1 ve (hedef) maliyet belirlenmistir. QFD ve Kalite Evi
yontemi ile tasarima ait takim istekleri ve miisteri beklentileri belirlenmis ve sonra da bunlar
tasarim siirecinde kullanilmustir. Ayrica istenilen iiriin fonksiyonlarmi saglamak ve maliyet
hedeflerine ulagsmak igin deger miihendisligi tekniklerinden de yararlanilmistir. Bu arastirma
kapsaminda yapilan caligmalar ve uygulanan teknikler ile maliyet azalimi yapilabilecegi
anlagilmugtir.

https://dx.doi.org/10.30855/gmbd.2020.02.01
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Companies that want to increase their competitiveness should reduce their product costs.
Decisions made in the product design process directly affect the product cost. Therefore, cost
reduction efforts should be included in the design process. The target costing system treats the
design process as part of the cost. This study presents (target) cost determination system usage
with the example of meatball making machine. The target sales price, profit rate and (target) cost
have been determined by considering the customer expectations and market conditions. Team
requests and customer expectations of the design were determined by the QFD and the House of
Quality methods and then these were used in the design process. In addition, value engineering
techniques were used to provide desired product functions and to achieve cost targets. It has been
understood that cost reduction can be achieved with the studies and techniques applied during this
research work.

https://dx.doi.org/10.30855/gmbd.2020.02.01

1. GIRIS (INTRODUCTION)

Piyasaya siiriilecek bir {irliniin satig fiyatini
belirmede bircok yontem mevcuttur. Glinliimiizde

klasik olarak tercih edilen satig fiyati belirleme
yontemi, toplam {iriin maliyetleri ve bu tutar iizerine
isletmenin belirledigi kar marjinin eklenmesidir. Bu
yontem igletmenin dig etmenler ve piyasa ile olan

Bu makaleye atif yapmak igin: N. Yiiksel, H.R. Borklii ve O. Erden, “Deger Miihendisligi Uygulamasi: Kofte
Yapma Makinas1 Tasarim,” Gazi Miihendislik Bilimleri Dergisi, cilt 6, say1 2, s. 95-104, Agustos, 2020, doi:
https://dx.doi.org/10.30855/gmbd.2020.02.01.
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etkilesimini engellemektir [1]. Esitlik 1 yardimiyla
hesaplanan geleneksel maliyet yonteminde {iriin
tasarim ve Uretim maliyetleri, slire¢ sonunda belli
olacag i¢in sadece tahmini rakamlar igerir.

Satis fiyatt = Tahmini maliyet + Hedef kar marji (1)

Hedef maliyet belirleme kavramu ilk olarak
Japonya’da “maliyet planlamasi” anlamina gelen
“Genku Kikaku” olarak ortaya c¢ikmustir. 1980’li
yillarin sonlarma ise Dogru Avrupa’da kullanilmaya
baglamistir [2]. Hedef Maliyet belirleme; tasarim
slirecini, maliyet sisteminin bir pargasi olarak kabul
eder. Bu sistemde “maliyet”, {irlin tasarim igleminde
sonug degil bir hedef olarak kabul edilir. Hedef satis
fiyatindan, isletmenin ayakta kalabilmesi ve rekabet
giiclinii  koruyabilmesi i¢in, gerekli kar marjim
cikartma sonrasi kalan tutar hedef maliyeti olusturur
[3]. Bu da istenilen 6zellikte ve belirlenen kalitede
iiriinler elde etmek i¢in {rlinlin yasam dongiisii
boyunca ayakta kalabilmesini saglayacak gerekli tiim
maliyetleri kapsamalidir.

Hedef maliyet = Hedef Fiyat — Hedef Kar 2

Esitlik 2 basit gibi goriinse de hedef maliyet
belirleme karmasik bir sistemdir. Uriine ait hedef
maliyeti belirleme sonrasi iliskili tasarim ¢alismalari
ve deger mihendisligi uygulamalar1 yapilarak
istenilen sonuca ulasilmaya calisilir [4]. Bir iiriiniin
fiyati, tasarim ve gelistirme asamasinda verilen
kararlardan dogrudan etkilendigi i¢in hedef maliyet
belirleme yontemi tasarim siireci i¢inde yer alir [5].

Bir miisterinin {irlin veya hizmet amach
Odeyebilecegi iicret, tahmini satig fiyat1 olarak
belirlenir. Hedef maliyet ise gerekli ve makul {iriin
maliyetine goére belirlen kar marj1 ¢ikarilarak elde
edilir [6]. Hedef maliyet, piyasa isteklerine gore
istenilen kalite ve silirede; maliyet, kalite ve iglevsellik
olarak optimum iiriin tasarimini amaglar. Sanilanin
aksine iriin fiyatlarin1 belirleyen en Onemli unsur
iiretici degil pazar beklentisidir [7]. Bu nedenle
iireticiler, hedef satig fiyatt belirlemede miisteri
isteklerini dikkate almalidir.

Hedef satig fiyat1 belirlemede piyasadaki rakip
firma {iriin satig fiyatlari baz almabilir. Uriiniin
muadilleri karsisinda iistiinliik veya eksiklilerine gore
hedef satig fiyat1 {lizerinde artirma veya eksiltme
olarak yansitilabilir. Eger tretilecek iriin piyasada
mevcut degil ise ikdme olarak kullanilan iirtin fiyatlar
kargilagtirilarak hedef satig fiyatt belirlenebilir [8].
Uriin, katma deger olusturacak yeni 6zelliklere sahip

degilse rakip iirinlerden yiiksek (hedef) satis fiyati
belirlemek kabul edilebilir bir yaklagim degildir [9].
Hedeflenen maliyet rakamlarina ulagabilmek igin
isletme; tasarim, iiretim, test, kontrol vb. siiregler icin
ayri1 ayrt planlanma yapilmali ve uygulanmalidir.
Hedef maliyet sistemi isletme i¢in baglayici olmali ve
irin  yasam dongilisii  boyunca da  degeri
asilmamalidir.

Eger hedef maliyet sistemi bir {riin igin
uygulanacak ise iriiniin tim yasam dongiisi
tanmimlanmalidir. Uriinii olusturan bilesenler tek tek
belirlenmeli ve bunlarin da hedef maliyet etki
degerlendirilmesi yapilmalidir. Ayrica iiriin i¢in deger
analizi yapilirken iglevine uygun maliyet belirleme
caligmalar1 yapilmalidir. Ciinkii miisteri tarafindan
kabul gérmeyecek islev ve/veya 6zelliklerin azalmasi,
iiriin pazar payt ve firma rekabet giiclinii azaltabilir
[10].

Hedef maliyetler belirlendikten sonra tasarim ve
gelistirme ekipleri, miisteri ihtiyaglarin1 goz oniinde
tutarak belirlenen maliyet sinirlarini agmadan {iriin
tasarimia baglar. Klasik yontemlerin aksine hedef
maliyet, iriin gelistirme siirecinin (¢iktis1 degil)
girdisi olur. Tasarimcilarin amaci en iyi tasarimi
yapmak degil belirli ekonomik sinirlayicilar altinda
optimum tasarimi olusturmaktir [11]. Ancak firiin
tasarimi  slirecinde bazen belirlenen maliyetlere
ulagilamayabilir. Tahmini ve hedef maliyetler arasi
olasi agiklik, deger miihendisligi ile kapatilmalidir.
Deger miihendisligi, daha az kaynak kullanilarak
miisteri istekleri ve pazar ihtiyaglarina uygun kaliteli
iiriinler elde etmeyi amagclar [8].

Hedef maliyet belirleme sistemi kullanan bir
isletme yeni bir {iriin geligtirme siirecinde su tiir is ve
islemleri yapmasi gerekebilir [12]:

1. Pazar arastirmasi yapilarak {iriiniin sahip olmasi
gereken Ozellikler ve kalite seviyesi belirlemek.

2. Uriin ozellikleri iginde ©6nem ve 6ncelik
derecelerini tespit etmek.

3. Uriin bilesenlerinin istenilen kalitede olmasina
caligmak.

4. Uriinii olusturan her bir bilesenin tahmini
maliyetlerini belirlemek.

PRINT ISSN: 2149-4916 E-ISSN: 2149-9373 © 2017 Gazi Akademik Yaymcilik
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5. Miisterinin iriine ait beklentileri ve 2. asamada
yer alan 6nem derecelerini birbiri ile kiyaslayarak
goreceli onemlerini belirlemek.

6. Parca bazli iirlin bilesen maliyet endekslerini
belirlemek.

7. Siirekli iyilestirme ve gelistirme faaliyetleri
yapmak.

8. Alternatif maliyet azaltma galigmalar yliritmek.

2. DEGER MUHENDISLiGi UYGULAMASI (AN
APPLICATION OF VALUE ENGINEERING)

Maliyeti diisirmek ve {iriin kalitesini artirmak i¢in
(hedef) maliyet belirleme teknikleri uygulanir. Hedef
maliyet, liriin tasarim ve tedarik agamasindan itibaren
satig Oncesi ve sonrasi tiim siireglere dahil edilmelidir.
Maliyet hedeflerine ulasabilmek i¢in hedef maliyet
belirleme teknikleri ile tasarim ¢alismalari es zamanli
yiiriitiiliir. Uriiniin piyasaya arz siiresinin kisaltmak,
firmanin rekabet giiciinii artiran dnemli bir avantajdir
[13]. Ayrica iiriin tasariminda sadelik ve basitlik
kurallarini uygulamak, maliyet hedefine ulagsmada ¢ok
etkili olabilir [14]. Parca sayisin1 azaltmak, karmasik
geometrileri sadelestirmek ve tretim siireglerini
basitlestirmek gibi tasarim degisiklikleri maliyeti
dogrudan ve olumlu yonde etkiler.

Burada yukarida ifade edilen konu ve deger
miihendisligi yaklagimlart yeni ve 6zgiin bir tasarim
lizerinde uygulanacaktir. Bu amagla kofte yapma
makinesi tasarim problemi ele alinmustir. Yani
burada; ev, kantin, is yeri, lokanta ve restoranlarda
kullanilmak tizere boyutlar1 minimize edilmis, kofte
harcini karistiran, yoguran, kaliplayan ve sekil veren
bir makina tasarimi yapilacaktir. Hedef maliyet
belirleme islemi, tasarim faaliyetleriyle es zamanl
yiiriitiilmelidir.

2.1. Hedef Maliyetin Belirlenmesi (Determination of
The Target Cost)

Hedef maliyet belirleme islemi, (hedef) satis
fiyatinin  belirlenmesiyle baslar. Piyasadaki kofte
yapma makina ve aparatlarinin incelenmesi, satig
fiyatlarinin karsilagtirilmasi (hedef) satis fiyatinin
belirlemede Onemlidir. Piyasada bdyle bir makine
veya aparat bulunmuyor ise benzer amaclh kullanilan
makinalar incelenerek satis fiyat1 belirlenebilir.

Piyasada bulanan kofte yapma makinalar
endiistriyel tip makinalardir. Biiyiik elektrik motorlar

veya hidrolik sistemler kullanan bu makinalar, biiyiik
hacim, giirtiltii ve yiiksek enerji tiikketimleri ile evde
kullanima uygun degildir [15]. Tasarlanacak ev tipi
kofte yapma makinasi; manuel kullanima uygun,
boyutlar1 kiiciik ve taginabilir olmalidir. Bu nedenle
emsal irlinler iizerinden karsilastirma yapmak ¢ok
zordur. Endiistriyel kofte kaliplama makine fiyatlar
10.000 TL ile 50.000 TL arasinda degismektedir.
Manuel hamburger kofte sekillendirme aparati ise
1.438 TL’den satilmaktadir (burada 2019 yili
Temmuz ay1r TL degeri ve piyasa sartlar1 baz
alinmigtir). Tasarlanacak kofte yapma makinasi, kofte
sekillendirme yaninda kofte yogurma islemi gibi
fazladan para maddi deger iceren fonksiyona sahiptir.
Piyasa arastirma sonuglar1 ve iiriiniin ek fonksiyonlari
g6z Onilinde bulundurularak belirlenen (hedef) satis
fiyat1 2.100 TL olmustur.

Rakiplerin uyguladig1 kar oranlari, yeni iirinlerin
gelistirilebilmesi i¢in gerekli biitge ve sirketin rekabet
giiclinii korumak icin elde etmesi gereken tutar
hesaplanmis ve {irliniin kar oram1 %15 olarak
belirlenmistir. Bir iirtinden %15 kar marji1 ile elde
edilen kar 315 TL’dir. (2) nolu formiil kullanilarak
belirlenen hedef maliyet 2.100 TL — 315 TL = 1.785
TL’dir. Hammadde, malzeme, kalip yapimi, isletim
giderleri, montaj vb. giderler hesaplanmig ve tahmini
maliyet 2.000 TL bulunmustur. Tahmini maliyet ve
hedef maliyet arasindaki 215 TL (2.000 TL — 1.785
TL =215 TL) maliyet agigin ifade eder.

215 TL’lik maliyet a¢ig1 iriiniin tim yasam
dongiisii (tasarim, tedarik, diretim, kullanim, satis
sonras1 destek vb.) incelenerek deger miihendisligi
teknikleriyle kapatilmalidir. Aksi takdirde iiriin
piyasaya cikartilmaz. Oncelikle iiretim maliyetlerine
odaklanilarak maliyet acig1 kapatilmalhdir. Uriin
maliyetinin %80-95’1 tasarim stirecinde
belirlenmektedir [16].

2.1.1. Miisteri talepleri (Customer demands)

Hedef kullanicilar tarafindan belirlenen iiriin
nitelikleri tasariminin en 6nemli girdilerini olusturur.
Yapilacak tasarim miisteri beklentilerine cevap
verecek nitelikte olmalidir. Kullanicilarin iiriinden
bekledikleri 6zellik ve performanslara gore maliyet
analizi yapilir. Internet tabanli (Google Forms) bir
anket hazirlanmis ve hedef kullanicilara kofte yapma
makinasindan  beklentileri  sorulmustur.  Tim
katilimeilar (103 kisi), giinlik olarak yemek yapan
kisilerden ve belli kapasiteye sahip (kii¢ik ve orta
Olcekli) restoran caliganlarindan segilmistir. Sekil

PRINT ISSN: 2149-4916 E-ISSN: 2149-9373 © 2017 Gazi Akademik Yayimcilik
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1’de gosterilen anket sorusuna goére katilimcilarin
%82.4 ‘li ayda en az bir kez kofte yemegi yapiyor.

Kullanici beklentileri dogrultusunda tasarimin
fonksiyon ve oOzellikleri sekillendirilmistir. Bu
kapsamda ankete yansiyan misteri beklentileri
sOyledir:

Koftenin tadi

Kéftenin boyutu ve gekli

Farkl1 tipte kofte yapimi

Calisma kapasitesi (ev ve is yerlerinde farkli)
Estetik goriiniim

Temizleme ve yikama

Depolama ve montaj

Hazirlama siiresi

Giivenli kullanim

@ 4 g0n de enaz 1 kere (%5,9)
haftada en az bir kere (%18,6)
® 2 haftada en az 1 kere (%25,5)
@ 13ayda en az bir kere (%32,4)
@ 2 ayda en az 1 kere(%13,7)
@ bizim evde yapiimaz (%3,9)

|

v

Sekil 1. Katilimeilarin kofte yemegi yapma sikligi
(Frequency of making meatballs of the participants)

2.1.2. Uriin bilesen ve fonksiyonlarim belirlemek
(Determination of product components and functions)
Miisterinin ~ {irlinden  beklenti ve isteklerini
kargilayabilmek igin iiriiniin sahip olmasi gereken parca ve
bilesenler belirlenmelidir. Parcalarn, hangi fonksiyonlart
yerine getirdigi tespit edilir. Tablo 1’de tasarimin parga ve
fonksiyon iligkisi gOsterilmistir. Biiylik ve karmagsik
sistemlerde benzer gorevleri yerine getiren parcalar
gruplandirilabilir [16, 17]. Ev tipi kofte yapma makinasinin
bilesenleri; govde, kalip, yogurma haznesi ve karistiricidan

olusmaktadir.

Tablo 1. Bilesen-fonksiyon iligkisi (Component-function

Kofte harcinimn
karistirilmasi ve
yogurulmasi

Karistirma kolu
Karistirma sap1

2.1.3. Fonksiyonel maliyet dokiimii olusturma
(Creation of functional costs list)

Bir sonraki asama parcalarn tahmini {iretim
maliyetleri belirlenecektir. Toplam maliyetin biiyiik
bit kismunm1  1.200 TL ile dretim giderleri
olusturmaktadir. Tablo 2’de iiretim maliyetinin
bilesenlere gore ylizdelik dagilimlar1 gdsterilmistir.
Ornegin hazne iiretim maliyeti 250 TL’dir. Bu tutar
kofte yapma makinasina ait toplam iiretim maliyetinin
%20,9°1ik bir kismini olusturmaktadir.

Tablo 2. Uriin bilesen tahmini maliyetleri (Estimated cost
of the product components)

Bilesen Maliyet Yiizdelik Pay
Govde 400 TL % 33,3
Kaliplar 200 TL % 16,7
Hazne 250 TL % 20,9
Karistirict 350 TL % 29,1
Toplam 1200 TL % 100

2.1.4. Uriin 6zellik gorece degerlerini belirlemek
(Determination of relative values of product properties)

Miisteriler igin bir {iriinii degerli yapan en énemli
kistas iiriin performansidir. Bu nedenle miisteriler,
performansi yiiksek, kullanislt driinleri satin almak
isterler. Tasarim ekibi agisindan oOncelikli (veya
onemli) tiriin degerlendirme 6lgiitii ise, lirliniin sahip
oldugu fonksiyonlar olacaktir.  Objektif bir
degerlendirme yapabilmek igin tasarimei hedefleri ve
miisteri beklentileri ortak bir c¢alisma yapisinda
optimize edilmelidir [11]. internet iizerinden
gergeklestirilen  ankette  miisterilere  {irlinden
bekledikleri 6zeliklerin onlar igin Onem derecesi
sorulmus ve 1°den 5’¢ kadar (en az 6neme sahip 1, en
onemli 6zellik 5) puanlama yapmalari istenmistir.

Tablo 3. Uriin 6zellik degerlendirme ve hedef maliyet

relation) . . .
Bilesen Fonksiyon Parca aylarl (Product properties evaluation énd target costs)
Govde Miisteri Gorece Hedef
-- . usteri o . .
B ~ — — Ozellik Puanl Degerlendirme Maliyet
Urlinii ayakta tutmak Govde tist kapag uaniar Oram Pay1
Govde ve gekici tasarim Sabitleme pimleri Koftenin 5 % 16 192 TL
saglamak Kaydirmaz plaka tad1
Civatalar Koftenin 2 % 6 72TL
Kals Kofteye uygun sekil Ana kalip boygtu ve
P vermek Yedek kalip sekli
= Farkli tipte 2 % 6 72TL
Kofte harcini Hazne kapag kodfte
Hazne karigtirmak ve Hazne yapimi
kaliba itmek Hazne destek ¢ubuklari Caligma 3 % 10 120 TL
Karigtirict Helezonik mil kapasitesi
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Estetik 4 % 13 156 TL
goriinlim

Temizleme 4 % 13 156 TL
ve yikama

Depolama 3 % 10 120 TL
Ve montaj

Hazirlama 4 % 13 156 TL
stiresi

Giivenli 4 % 13 156 TL
kullanim

TOPLAM 31 % 100 1.200TL

Anket sonuglarina gore miisteriler kofte yapma
makinasindan en c¢ok “lezzetli kofte” yapmasi
beklenmektedir. Kofte boyutu ve farkli tipte kofte
yapabilme ozellikleri, miisterilerin ilgisini daha az
cekmistir. Misterilerin irtin 6zellik degerlendirme
puanlar1 toplanmis ve toplam Onem puani ise,
5+2+2+34+4+4+43+4+4=31 olarak bulunmustur. Her
bir 6zellik i¢in verilen puanlar toplam puana tek tek
boliiniir. Ornegin koftenin tadi igin verilen puan 5,
toplam puan ise 31 seklindedir. Bu esitlikten elde
edilen sonu¢ %16 (5/31=0.16) olur. Gorece
degerlendirme yiizdesi, bahsedilen iiriin 6zelliginin
iiriiniin toplam degerindeki oranini ifade etmektedir.
Tablo 3’tin son silitunda {iriiniin  goreceli
degerlendirme  paylarna  bagli  olarak  iiriin
ozelliklerinin maliyeti hesaplanmistir. Ornegin kofte
yapma makinasi alan bir miisterinin farkli tipte kofte
yapabilme 6zelligi i¢in 6deyebilecegi en fazla ticret 72
TL’dir. Bu degerlendirme sonucunda {iriiniin, 6zellik
tabanli maliyetleri belirlenmistir.

2.1.5. QFD matrisi olusturmak (Creating QFD matrix)

Son yarim asirlik donemde miisteri memnuniyeti
ve talepleri daha ¢ok 6nem kazanmis ve bu amagh
bircok yontem gelistirilmistir. Ozellikle Japonya’da
bu konuda yiiriitiilen yogun akademik ¢aligmalar daha
sonra endiistriyel uygulamalara da doniismiis ve Japon
mucizesinin temelini olusturmustur. Bu kapsamda,
Japonya’da gelistirilen yontemlerden birisi ‘Kalite
Fonksiyon Dagilimi (QFD)’dir. QFD ydntemi,
miigteri istek ve dnceliklerine gore {iriin gelistirmeyi
amaglar. Bu tiir iligkileri belirleme, diizenleme,
miihendislik parametrelerine doniistiirme ve rakip
tirtinleri ile mukayese vb. islemler i¢in “Kalite Evi”
denilen bir diyagram kullanilir [18]. Burada; istenilen
ozelliklerde (fonksiyonel), ucuz (ekonomik), hizli,
saglam ve kaliteli  riin(ler) gelistirmek
hedeflenmektedir. Dolayst ile QFD yontemi birbirini
izleyen ve her birinin ¢iktis1 sirayla digerinin girdisi
olan dort kalite evi ile bir siiregler dizisini igerir. Bu
siiregler: (1) Uriin planlama (miisteri isteklerini teknik
parametrelere doniistirmek, onem / Oncelikleri
belirlemek, rakipler ile mukayese), (2) Parca tasarimi,

(3) Islem planlama ve (4) Uretim planlama
seklindedir. Boylece QFD yontemi ile ihtiyagtan
tasarima ve imalattan kaliteye (teste) kadar biitiin
stirecler bir biitiin olarak ve birbirini tamamlayan
asamalar olarak ele alinir. Daha hizli, ucuz, saglam ve
kaliteli tirtinler ortaya konulur.

QFD bir siire¢ tasarimi olmakla birlikte genelde
tasarim ile ilgili kaynaklarda bu evlerden genelde ilki
(veya ilk ikisi) yer alir ve bu(nlar) konusulur. Bu
kapsamda QFD yontemi; kullanic1 ihtiyaclar
(miisterinin ~ sesi), bunlarin teknik parametre
karsiliklar1 ve 6nemleri, bu parametreler arasi iliskiler,
rakip firmalar ile mukayese gibi hususlar ayni semada
ve acik bir sekilde yer alir. Boylece, tasarim takimi,
miisteri ihtiyaclar1 ve beklentileri dogrultusunda
iiriin(ler) tasarlayip gelistirebilirler [19].

Tablo 4’te QFD matrisinin basitlestirilmis formati
(-ki burada klasik QFD’ye ait kalite evlerinden
birincinin satir ve ikincinin slitunu burada adapte
edilmistir), kofte yapma makinasi tasarimi igin
uygulanmistir. Bu matriste basitce fonksiyon ve
tasarlanan parca iliskileri gdsterilmistir. Ornegin;
kofte boyutu ve sekli, kalip ile giicli bir iliski
icerisindeyken iiriin gévdesiyle normal bir iliskisi
vardir. Estetik goriinim 6zelligi gévde ve hazne
bilesenleriyle siki bir iligski icerisindeyken kalip
bileseniyle normal bir iligkisi vardir. Ayrica tabloda
iiriin 6zeliklerinin miisteriler, sirket ve rakip firma igin
onem dereceleri goriilmektedir. Ornegin; kdftenin tad:
miisteri i¢in en dnemli parametredir. Buna karsilik
rakip firma kofte tadini miisteri puanlamasidan bir
hayli uzakta 2 puan ile derecelendirmistir. Tasarim
sirketi ise buna miisteri isteklerine ¢ok yakin olan 4
puani takdir etmistir. Depolama ve montaj kolayligi
icin miisteri ve rakip firma puanlart ayni iken, sirket
bu ozellige daha yiiksek olan 4 puani vermistir.
Misterilerin hangi 6zellikleri 6nemsedigi ve tercih
ettigi tablodan agik sekilde goriilmektedir. Ornegin;
miisterilerin kofte boyutuyla pek ilgilenmedikleri
goriilmektedir. Bu nedenle piyasaya sunulacak iiriin
icin kofte boyutuyla ilgili kaynak kullanimini en aza
indirmek akilct bir yaklagim olacaktir.

Tablo 4. Kofte yapma makinast QFD matrisi (QFD
matrix of the meatball making machine)

[<5) [} [}
£ £ £
= = =
k=] =) =)
S c < <
o 5] -2 2 2
< — = [<5) [<5}

O
S| =l &%) 28| 28| 88
> = N =) .g; X = ~S
o < < < 20 T D B o
O | M | T | M| =0| o] »no
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Koftenin (o) A 5 2 4
tadi
Koftenin O A 2 4 3
boyutu ve
sekli
Farkli tipte A o] 2 1 3
kofte
yapimi
Calisma (0] A 3 3 4
kapasitesi
Estetik A 0] A 4 2 5
goriiniim
Temizleme | O A A A 4 2 3
ve yikama
Depolama A [¢) [¢) ¢} 3 3 4
ve montaj
Hazirlama o] 0] A 4 3 2
siiresi
Giivenli (0] A 4 3 4
kullanim

Giiglii iliski (A)

Normal iliski (O)

Zayif iligki (O0)

2.1.6. Ozellik gorece degerlerini bilesenlere
dagitma (Distribution of property relative values to
components)

QFD matrisi, triin 6zellik (-ki burada fonksiyon
kabul edilebilir) ve parga iliskisini belirleyerek
tasarimcilar i¢in 6nemli bilgileri ortaya ¢ikarir. Ancak
bu verilerin gelistirme takimi tarafindan oransal
olarak bilinmesi de gerekir. Tablo 5°te iirline ait
ozelliklerin (fonksiyonlarin) pargalarca (fonksiyon
tastyicilarinca) kaba karsilanma dagilimi
gosterilmistir. Ornegin; koftenin tat dzelligi % 40
hazneye bagli (iliskili) iken % 60 karistiric tarafindan
belirlenir. Temizleme ve yikama kolayligi agisindan
degerlendirme yapildiginda gévde % 10, kaliplar,
hazne ve karistirict % 30’luk paylara sahiptir.

Tablo 5. Uriine ait 6zellik (fonksiyon) ve pargalar
arasi oransal iliskiler (Proportional relationships between
product property (function) and parts)

A [} =

: |5 |8 | &

&} M T N
Koftenin tadi %40 | %60
Koftenin boyutu ve sekli %40 | %60
Farkli tipte kofte yapimi %60 | %40
Caligsma kapasitesi % 40 % 60
Estetik goriiniim %40 | %20 | %40
Temizleme ve yikama %10 | %30 | %30 | %30
Depolama ve montaj %40 | %20 | %20 | %20
Hazirlama siiresi %25 | %25 % 50
Giivenli kullanim % 40 % 60

Uriin  &zellikleri (fonksiyonlar1) ve parcalari
arasindaki oransal iliski tespit edildikten sonraki
agamada triin 6zelliklerinin goérece paylarinin iiriin
bilesenlerine (pargalarina) gore oranlama islemi
yapilir.  Bu  asamada  iiriin  Ozelliklerinin
(fonksiyonlar1)  iiriin parcgalar1 iizerindeki gorece
oranlari belirlenir.

Miisteri isteklerine (6zellik / fonksiyon) gore iiriin
bilesenlerinin gorece degerlendirme tablosundan elde
edilen veriler ile toplam iiretim maliyetinde kapladig:
pay Tablo 6’da gosterilmistir. Ornegin gévdenin
gorece degerlendirmesi; kofte boyutu ve sekli icin %
2,4, calisma kapasitesi ve depolama 6zelliklerince %
4, estetik gorinimle iliskisi % 5,2, temizleme
kolaylig1 icin % 1,3 ve hazirlama siiresine etkisinden
aldig1 % 3,25 ile toplamda % 20,15 paya sahip olur.
Benzer tarzda kalip % 24,15, hazne % 19,9 ve
karistirict ise % 35,8 paya sahip olacaktir.

Uriin  ozelliklerinin  hedef maliyetleri, iiriin
bilesenlerinin Tablo 7°de gosterilen oranlarina gore
dagitildiginda ortaya ¢ikan tutar, bilesenlerin ( hedef')
maliyetidir. Ornegin gévdenin (hedef) maliyeti 241,8
TL olarak hesaplanmistir. Benzer tarzda karistiriciya
ait bilesen (hedef) maliyeti ise 429,6 TL olur.

Tablo 6. Gorece ozellik paylarinin bilesenlere
(pargalara) dagitimi (Distribution of relative property portions
to components (parts)

5 .5
(CR] y 5
Es s |2 |e |2
g% 2 G 8 g
= @) N I N
Koéftenin tadi %16 %6,4 | %9,6
Koftenin %6 %2,4 %3,6
boyutu ve
sekli
Farkli tipte %6 %3,6 %2,4
kofte yapimi
Calisma %10 %4 %6
kapasitesi
Estetik %13 %5,2 %2,6 | %5,2
goriiniim
Temizleme ve %13 %1,3 %3,9 | %3,9 | %39
yikama
Depolama ve %10 %4 %2 %2 %2
montaj
Hazirlama %13 %3,25 | %3,25 %6,5
siiresi
Giivenli %13 %05,2 %7,8
kullanim
Toplam % % % % %
100 20,25 | 24,15 | 19,90 | 35,80
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Tat_JIo 7. Uriin fonksiyon hedef maliyetinin Bilesen | Maliyet (]i)iiel:e‘;e Eazgeelzs i Sonug
belirlenmesi (Determination of product function target costs) _ & _
Govde %333 | %20,15 0.6 Maliyet
5 azaltilacak
3 Ti © % E = .‘g Kaliplar %16,7 %24,15 1,44 Gelistirme
z = N = S8 S Hazne %20,9 %19,9 0,95 Tatminkar
© M T M FL2 Karistirict %29,1 %35,8 1,23 Gelistirme
Koftenin tad1 76,8 | 1152 | 192TL Toplam %100 %100
TL TL
Koftenin 28,8 43,2 72TL s o . . . .
boyutu ve TL T Bir gorece degerlendirme yiizdesi, maliyet oranina
sekli boliinerek deger endeksi bulunur. Deger endeksi 1
Farkl tipte 43,2 | 288 72TL veya 1’e yakin ise bunlar miisteri i¢in tatminkar olur.
kofte yapim: T T Bu bilesenler ile ilgili herhangi bir isleme gerek
Calisma 48 72 120 TL yoktur. Deger endeksi 1°den kiiclik olan bilesenler
kapasitesi TL TL misteri beklentisi {izerinde olan maliyetleri ifade
Estetik 624 | 312 | 624 156 TL eder. Bunlarin deger miihendisligi kapsaminda
goriiniim TL TL TL . . o FE -
Temizleme 56 | 268 | 468 | 468 | 156 TL maliyetleri azaltilmalidir. Deger endeksi 1’den biiyiik
ve yikama TL TL TL TL olan bilesenler miisteri beklentileri altinda 6zelliklere
Depolamave | 48 24 24 24 120TL sahiptir. Burada ise miisteri agisindan deger ifade eden
montaj TL TL TL TL f ot : =
Hazirlama 39 39 78 156 TL gell§t1rrp§ler "yapl%mam gérel.ﬂr . [11] GOVVde
siiresi T TL TL maliyetinin miisteri beklentileri iizerinde oldugu
Giivenli 62,4 936 | 156 TL Tablo 8’den anlagilmaktadir. Karistirict ve kaliplara
kullamm TL TL ise deger miihendisligi uygulamaliyla iyilestirme
Bilesen 2418 | 2898 | 2388 | 4296 | 1.200 caligmalar1 yapilmadir. Gelistirme ekibinin hazneye
Hedef TL TL TL TL TL e o . . .. .
maliyet verdigi deger ile miisterinin hazneden bekledigi
ozellikler birbirleriyle uyum icerisinde
. . . goziikmektedir.
2.2. Deger Miihendisligi (Value Engineering)
. . B . 2.3. Bulgular (Results)
Sistematik ~ tasarim  yaklasiminin  6nemli

asamalarindan biri olan kavramsal tasarim iglemi ile
belirlenen fonksiyonlara en uygun ¢6ziim Onerileri
sunularak  tasarim  segenekleri  olusturulmustur.
Kavramsal tasarim islemi sonucunda ideal tasarim
secenegi belirlenir. Bu tasarim deger miihendisligi
uygulamalariyla hedef maliyet kogullarina uygun hale
getirilmeye calistlir. Deger miihendisligi, hedef
maliyet belirleme asamalarindan birisidir. Maliyeti
azaltilacak bilesenler veya yatirim payinin artirilmasi
gereken bilesenler bu asamada belirlenir. Bunlardan
oncelikle maliyeti azaltilacak bilesenler belirlenir.
Daha sonra miisteri istekleri ve fonksiyonel
¢ozlimlerin bir arada sunuldugu maliyet azaltma
caligmalar1 yapilir. Bazen firliniin bir bileseninde
yapilan maliyet azaltmasi ayni iiriine ait bir bagka
bilesen maliyetini artirabilecegi de goz ardi
edilmemelidir [17].

Uriiniin hangi bilesenlerinde maliyet azaltilmaya
calisilacagina gelistirme takiminin olusturacagi deger
endeksi tablosu ile karar verilir. Bir bilesene ait
miisteri tarafindan algilanan degerin toplam {iriin
maliyet oranina deger endeksi denilir.

Tablo 8. Deger endeks tablosu (Value index table)

Tasarim ekipleri beyin firtinasi, FMEA (Hata
Modu FEtki Analizi) vb. gibi problem ¢dzme
yontemleriyle miisteri taleplerine uygun ¢o6ziimler
iretmeye c¢alisirlar [20]. Tasarimcilar, maliyeti
azaltilmasi gereken bilesenler {izerinde ¢aligmalarini
sirdiirlir. Burada amag¢ daha diisiik maliyetle ayni
fonksiyonlar1 karsilayacak bilesenler/¢coziimler elde
etmektir. Fonksiyonelligin artirilmasi igin baska
malzemeler kullanilabilir mi, iiriin daha basit bir
calisma yapisinda olabilir mi, maliyetleri azaltmak
icin yapilacak diger adimlar nelerdir, gibi sorulara
cevaplar  aramir.  Uriiniin  ¢aligma  sistemi
degistirilebilir, gereksiz mukavemet degerlerinden
kaginilabilir veya farkli malzemeler tercih edilebilir.

Kofte yapma makinasi i¢in maliyet azaltma ve
gelistirme ¢aligmalart tasarim ekibince yapilmustir.
Govde, hazne ve kalip pargalart iizerinde deger
mithendisligi  teknikleriyle = maliyet  azaltma
gerceklestirilmistir. Karistirict i¢in paslanmaz ¢elik
yerine aliminyum malzeme kullamldi. Ayrica
helezonik milin talasli imalatindan vazgeg¢ildi. Bunun
yerine mil ve helezonlar ayr1 ayn {iretilip kaynakla
birlestirildi. Uriin iizerindeki tiim baglant: elemanlar
tek tip olacak sekilde tasarim yapildi. Deger

PRINT ISSN: 2149-4916 E-ISSN: 2149-9373 © 2017 Gazi Akademik Yayimcilik



102

Yiiksel, Borklii, Erden / Gazi Miihendislik Bilimleri Dergisi 6 (2). (2020) 95-104

miihendisligi calismasindan 6nce kaliplarin Sekil 2°de
goriildiigiic  gibi  dairesel hareketle calismasi
ongoriiliiyordu. Ancak bu durumun fazladan malzeme
kullanimina ve iiretim maliyetlerinin artmasina sebep
oldugu belirlendi. Dairesel yerine dogrusal prensiple
calisan kalip tasarimi ile bu problem ¢oziildii.

Yapilan maliyet azaltma ve geligtirme ¢aligmalar1
sonucunda (hedef) maliyet kriterlerine ulasilmistir.
Uriin, bu kapsamda iiretim sonrasi piyasaya
sunulabilir. Kofte yapma makinasinin son/gelismis
hali Sekil 3’te goriilmektedir.

KALIP KAPALI

/

KALIP ACIK

Sekil 2. Deger miihendisliginden once kofte kalibi
(Meatball mold before value engineering)

Sekil 3. Kofte yapma makinasi (Meatball making machine)
3. SONUC (CONCLUSION)

Bu arastirmada ev, kantin veya is yerlerinde
kullanilabilecek bir kdfte yapma makinasina ait hedef
maliyet belirleme islemi ve tasarim c¢aligmasi
yapilmistir. (Hedef) Maliyet; rakip firma {iriin fiyat

analizine, iiriiniin 6zellik ve fonksiyonlarna gore
belirlenmistir. Firmanin belirledigi kar payi, (hedef)
satig fiyatindan cikartilarak (hedef) maliyet ortaya
konmustur. Hedef maliyet, iirliniin piyasa siirimii i¢in
belirlenen st smiur1 ifade eder. Tedarik, tasarim,
iretim, dagitim ve satis sonrasi hizmetler ig¢in
belirlenen harcama tutari tahmini maliyeti igerir.
Tahmini maliyet ve hedef maliyet arasinda fark
maliyet acigmni ifade eder. Yapilan arastirmalar
sonucunda maliyet agig1 belirlemis ve hedef maliyet
kriterlerine ulagmak i¢in ¢aligmalara baglanmaistir.

Fonksiyon bazinda iriin bilesen maliyetleri
belirlenmistir. Miisteriler agisindan iiriin 6zelliklerine
ait mali degerler saptanmistir. QFD yontemiyle
ozellik (fonksiyon)-bilesen iligkisi mali ifadeler
seklinde yazilmis, her 6zellik fonksiyon ve parganin
(bilesenin)  toplam  idiriin  fiyatindaki = oram
hesaplanmistir. Deger endeksi yapilarak miisterinin
iriin bilesen beklentileri ve {riin beklentileri
karsilamada rolleri belirlenmistir. Deger mithendisligi
caligmalartyla maliyet azaltma ve fonksiyon
gelistirmeye c¢aligilmistir. Bu ¢aligmalarin sonucunda
istenilen maliyet hedeflerine ulagilmstir.

Hedef maliyet belirleme sistemi, iiriiniin piyasaya
cikip gikamayacagina karar verir. Uriin maliyetleri
bliylk oranda tasarim asamasinda belirlenir.
Tasarimcilar bu asamada verdikleri Kkararlar ile
tedarik, iretim ve nakliye siire¢lerinde olusabilcek
maliyetleri dogrudan etkileyebilir. Bu nedenle;
tasarim ile maliyet belirleme sistemlerinin es zamanl
gelistirilmesi bilylik 6nem arz etmektedir. Deger
miihendisligi  ¢aligmalar1  sonucu  tasariminda
iyilestirmeler yapilan kofte yapma makinasi, misteri
ihtiyaglarina optimum diizeyde cevap verebilir. Bu
calisgmada uygulanan hedef maliyet belirleme sistemi
ve deger miihendisligi calismasi diger bir ¢ok iiriin
tasariminda da kullanilabilir. Firmalar, rekabet
giiglerini korumak ve gelistirmek igin deger
miihendisliginden yararlanabilir.
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With the development of micro controllers and single-board computer technologies, robotic
systems can be designed at a lower cost. In this context, a low-cost autonomous mobile robot has
been developed in presented study. By adding a variety of systems to the autonomous mobile
robot, remotely controlled and steered robot was designed. In this study, Arduino and Raspberry
cards were used for the autonomous mobile robot, which has a four-wheel and tracked structure.
Using the Raspberry card and the Pi camera in the robot, the activities around the robot were
transferred to the another computer via internet. A Wi-Fi (wireless fidelity) module was used to
connect the internet. The Bluetooth module allows the camera to move right-to-left or up-to-down.
The GPS (global positioning system) module has been utilized for the robot to act autonomously.
With the ultrasonic distance sensor, the autonomous mobile robot can find a new route by
overcoming obstacles. The battery can be charged with wireless charging without the need to be
charged with a cable in case the battery weakens during movement. This robot can be used in
cargo handling, patient assistance, food and beverage service, a relief vehicle in disaster situations.
Designed low-cost autonomous mobile robot has distinguished features and presented
development phases of robot can assist researchers.
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Mikro denetleyicilerin ve tek kartl bilgisayar teknolojilerinin gelismesiyle robotik sistemler daha
diisiik maliyetle tasarlanabilmektedir. Bu baglamda, sunulan ¢aligmada diisiik maliyetli bir otonom
mobil robot gelistirilmistir. Otonom mobil robota gesitli sistemler eklenerek uzaktan kumandali
ve yonlendirilen robot tasarlanmistir. Bu ¢aligmada, dort tekerlekli ve paletli yapiya sahip otonom
mobil robot i¢in Arduino ve Raspberry kartlar1 kullanilmistir. Robotta bulunan Raspberry kart ve
Pi kamera kullanilarak robotun etrafindaki aktiviteler internet iizerinden baska bir bilgisayara
aktarilmustir. Internete baglanmak icin bir Wi-Fi (kablosuz uygunluk) modiilii kullanilmistir.
Bluetooth modiilii, kameranin sagdan sola veya yukaridan asagiya hareket etmesini saglamaktadir.
Robotun otonom hareket etmesi i¢in GPS (kiiresel konumlandirma sistemi) modiilii kullanilmigtir.
Ultrasonik mesafe sensorii ile otonom mobil robot, engelleri agarak yeni bir rota bulabilmektedir.
Hareket sirasinda bataryanin zayiflamasi durumunda batarya bir kablo ile sarj edilmesine gerek
kalmadan kablosuz sarj ile sarj edilebilmektedir. Bu robot, felaket durumlarinda bir yardim araci
olan kargo hizmetlerine yardimda, hasta yardimi, yiyecek ve igecek hizmetlerinde kullanilabilir.
Tasarlanan diigiik maliyetli otonom mobil robot, ayirt edici 6zelliklere sahiptir ve robotun sundugu
gelistirme agamalari aragtirmacilara yardimei olabilir.
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1. INTRODUCTION (GiRris)

Today's technology continues to develop rapidly.
For example, important studies on cloud computing,
new optimization methods, mobile applications and
robot technologies are carried out [1-4]. Autonomous
mobile robots are robots that can move from one
location to another in order to perform simple or
complex operations. It is used extensively in both
indoor and outdoor security work, dangerous work or
repetitive processes [5, 6]. It appears to have been
used in military, hospital operations, agriculture,
factories and many other areas [7-9].

The autonomous mobile robot study included in the
article was developed by taking into account the
human nature of sleep requirement, illness,
distraction,  psychological problems.  Military
personnel at the border lines of the countries keep
watch for a long time and stay away from their family
and children. Long-term seizures are inefficient
seizures, but the cost of non- cheap causes problems.
These problems cause staff to be affected socially or
psychologically, and as a result, they wear out quickly.
It is aimed to overcome this problem with a
technological innovation.

In today's technology, robots can be designed using
cost-effective or low-cost systems [10]. A low-cost
autonomous mobile robot was designed in this article.
An autonomous mobile robot with fixed four wheels
and tracked was proposed. In order to control the
mechanical part of the robot and enable it to operate
in the form of an autonomous mobile robot, the
Arduino Mega card, which is often used as a low-cost
tutorial card, was utilized. Communication with the
robot was enhanced using the Pi camera with the
Raspberry Pi card, known as the Mini computer and
easily supplied at a low cost. The Bluetooth module
was used to increase the angle of view of the camera.
The robot's ability to charge wirelessly made its
charging easier. The main contributions of the
proposed mobile robot is multi-functionality and low-
cost. In the software part of the designed robot, C++
programming language is used.

2. HARDWARE DESIGN (DONANIM TASARIMI)

2.1. Mobile Robot Mechanical Structure (Mobil Robot
Mekanik Yapist)

The robot has a fixed frame with four wheels and
a crawler structure. It is driven by two DC motors. In
this way, the robot can move forward or backward.
In order for the autonomous mobile robot to turn

right or left, the motors are provided to move in
opposite directions. The control scheme of the
operation of the autonomous mobile robot with the
Arduino Mega card is shown in Figure 1.

BLUETOOTH
SENSOR

»Cmgsgi l—{WIRLESS
LMON CELLS SECONDARY SRR
e [T|PRIMARY COIL
GPS MODULE fe—— ARDUINO MEGA 2560

L298N MOTOR
DRIVER MODULE

l

ULTRASONIC
DISTANCE
SENSOR

Figure 1. Autonomous mobile robot arduino card
control scheme (Otonom mobil robot arduino kart kontrol

semasi)

A system design has been made that can move to the
top of the robot so that the Pi camera on the robot can
turn right/left or move up/down to increase the angle of
view. An ultrasonic sensor was used to help the robot
escape obstacles. The receiver and transmitter coils
have been purchased ready for wireless charging.

@ > Wireless Charger Station

‘ —>»  Autonomous mobile Robot

Figure 2. Layout of autonomous mobile robots and
wireless chargers (Otonom mobil robotlarin ve kablosuz sarj

cihazlarinin diizeni)

As shown in Figure 2, vehicle charging stations are
placed at certain points provided they are hidden. The
charging stations will allow the vehicle to charge
without electrical contact. Inthe charging stations, a
coil will be placed to create a magnetic field, and a
coil that will induce voltage on this magnetic field
will be placed in the vehicle. In addition, several
autonomous mobile robot systems should be
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developed as a scenario. When a vehicle is charging,
it must communicate with its deployment strategy and
ensure that another vehicle continues to observe. In this
way, uninterrupted data transfer to law enforcement
units can be provided. Many robots are designed to
roam in a swarm, but the difference is that the system
can be charged with a wireless charger [11].

2.2. Electronic Interface (Elektronik Arayiiz)

The Raspberry Pi and Arduino cards used for the
mobile robot work separately. GPS systemis generally
used for robot or vehicle tracking. Due to the low cost
of some projects, a functional tracking system has
been developed using Arduino card and GPS module
together [12]. In this project, the GY-NEOG6MV2
GPS module was used to enable the mobile robot to
act autonomously. The latitude and longitude data
from the GPS module and the latitude and longitude
data entered when programming the Arduino Mega
card are compared by the processor. Depending on the
latitude and longitude difference, the L298N maotor
drives become active and the autonomous mobile
robot begins to move forward/ backward or right/left.
Inthe event of an obstacle, the ultrasonic sensor
evades the obstacle and creates a new route.

The Pi camera on the Raspberry Pi card enables
remote monitoring of events going on around the
autonomous mobile robot via IP address [13]. To
change the angle of the camera, the Arduino Mega card
and the Bluetooth module were used. After
mechanically adjusting the camera to move up/down
or right/left, the L298N motor drives are activated
after the data sent via Bluetooth is processed in the
Arduino Mega so that the camera can take the desired

angle.

The key features of the Raspberry Pi and Arduino
Mega cards used are as follows. Technically 4 core 900
MHz ARMv7 Cortex processor in a Raspberry Pi (~6x
performance), 1 GB LPDDR2 SD RAM, 10/100
Ethernet RJ45 jack, 4 X USB2.0 Port, video/audio
output: HDMI and 4-pole 3.5 mm connector, microSD
card slot, 40 pin GPIO low cost minicomputer.

The Arduino Mega 2560 is an Arduino card
containing an ATmega2560 microcontroller. 15 of the
54 digital / input outputs can be used as PWM outputs.
In addition to these input and output, 16 analog inputs,
4 UART (hardware serial ports), one oscillator, 16
MHz crystal, a USB connection, a power jack (2.1
mm), ICSP header, and a reset button. The Arduino
Mega 2560 contains all the components needed by the

microprocessor. The Arduino Mega 2560 is fed from a
battery, adapter, power bank or USB port of the
computer and runs easily.

The engines run from 3 to 6 V, and at 5 V, the DC
motors consume about 100mA to reach a speed of
200 rpm. Two servo motors are used to move the
camera up/down or right/left. Four Li-ion batteries
were used to enable the engines to move.

3. SOFTWARE FEATURES APPLIED TO

MOBILE ROBOT (MOBIL ROBOTA UYGULANAN
YAZILIM OZELLIKLERI)

3.1. Image Transfer with Raspberry Pi Card
(Raspberiy Pi Karti ile Goriintii Aktarimz)

The Raspberry Pi 2 card was used as the Raspberry
Pi card. Because the Raspberry Pi 2 card does not
have Wi-Fi capability, the Edimax EW-7811Un WIFI
adapter has been equipped with WIFI capability. For
easy control of the Raspberry Pi card, a 3.5 LCD
screen was installed and connected.

USB WIFI
ADAPTER

RASPBERRY PI RASPBERRY PI
CAMERA RASPBERRY PI SCREEN

Figure 3. Raspberry Pi control scheme (Raspberry Pi
kontrol semasi)

The Raspberry Pi card was connected to the
camera and the Raspberry Pi card enabled the
camera and WIFI features. A VLC program was
installed on a computer to check the operation of the
camera. The camera was activated after the Internet
connection to the Raspberry Pi card was made over
WIFI. The IP address of Raspberry Pi card was
entered into the VLC program and the image was
transferred to the computer via IP address. It is now
possible to save the video on the received computer.

i

Figure 4. Image transfer system with raspberry Pi

(Raspberry Pi ile goriintii aktarim sistemi)

USB WIFI
ADAPTER
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3.2. Control Of Autonomous Mobile Robot With
Arduino Card (Arduino Karth Otonom Mobil Robotun
Kontrolii)

The Arduino Mega card was used in the
autonomous mobile robot. The Arduino Mega card has
a low cost and easy to control system. Because of
these features, it is often preferred in many robotic
applications.

298N MOTOR

DRVERMODUE || MOTORS

OPSDATA  |——if8

Figure 5. Engine control scheme with autonomous
mobile robot GPS system (Otonom mobil robot GPS sistemi

ile motor kontrol semasi)

The GY-NEO6MV2 GPS module was used to
enable the mobile robot to act autonomously. There
is a margin of error of about 5 meters when it comes
to location detection. In addition to determining the
location, it also helps to determine the speed of the
vehicle [14].

Connections were made and the GPS library
was added to the Arduino Mega card. The
coordinates of the desired destination of the
autonomous mobile robot were entered into the
software on the card. The coordinates from the GPS
module and the coordinates inside the robot were
compared to the Arduino Mega card. Depending on
the data received, the engines were activated with the
L298N motor drive, enabling the autonomous
mobile robot to reach the desired position.

GPS Data

|

Arduino Mega 2560

l

Do the latitude
and longitude
data match ?

Move until the -
|| latitude and The englne has
longitude stoppe

values match.

Figure 6. Autonomous mobile robot GPS operating
System (Otonom mobil robot GPS isletim sistemi)

The engines were controlled by a Bluetooth module
so that the camera of the autonomous robot, powered
by wireless charging, could rotate 360 degrees and
reach the desired height.

Connections of the Bluetooth module were made
to the Arduino Mega card and Bluetooth software
was added to the card. A phone with Bluetooth
controlled the operation of the engines.

The HC-SRO04 ultrasonic sensor was used as the
distance sensor. The HC-SRO04 ultrasonic sensor
uses sound waves to identify obstacles facing it. It
can see objects up to 2 cm and 400 cm away. The
distance sensor was used in our project to avoid
obstacles that could be encountered by the vehicle
operating autonomously.

3.3. Resonance System (Rezonans Sistemi)

In the study, two coils were used, each in a self-
frequency state. The transmitter coil, that is, the coil
connected to the power source, emits a magnetic wave
by oscillating at a certain frequency. The other coil
resonates with the magnetic field, inducing a voltage
on it. Thus, power transfer is provided.

k
ﬂlfm\] fh sav o ¥\ 3.3vDC (M‘] fh 20voc

DC-DC - - DC-DC
L, L C
Cofiotter ™| xS rx == Cp | Rectifier Boost ICP
Tpc-pe converter Mrx Tcoil TIRectifier TBoost Circuit

Figure 7. Resonance System (Rezonans Sistemi)

In the autonomous mobile robot study, a system like
the one in Figure 7 was used. The winding numbers of
the coils seen in the circuit vary according to the
material we use and the battery in the circuit is
determined depending on the capacity. As shown in
Figure 7, a magnetic field was created between the
coils and power was transferred.

4, FINDINGS AND RECOMMENDATIONS
(BULGULAR VE ONERILER)

Especially low-cost mobile robot able to charge
itself when it needs to be charged with becoming an
autonomous robot that can be sent to the desired
location adaptable to any terrain, in all environments
the internet to be able to transfer images, and
received images of the Raspberry Pi’ e are the key
benefits of the autonomous mobile robot that can be
saved. The disadvantage of autonomous mobile robot
is that the charging time is long because the
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autonomous mobile robot is charged with wireless
charging, the computer where the image is transferred
with Raspberry Pi must be connected to the same WIFI
network and the image taken from Raspberry Pi is
transferred to the computer approximately 13 seconds
late. Recommended for autonomous mobile robot;
person detection can be done by adding facial
recognition feature to the camera system [15],
attention should be paid to coil design and material
used toincrease charging power [16], image transfer
can be done in Internet-free environment using
receiver and transmitter antenna.

Table 1. Unit price list of materials/services used in
autonomous mobile robot (Otonom mobil robotta kullanilan
malzeme / hizmetlerin birim fiyat listesi

Product Name Num |Unit Price |Price
ber

Crawler Robot 1 [15% 15 $

GY-NEO6MV?2 GPS 1 (5% 5%

Module

Raspberry Pi Camera+| 1 |15$% 15 $

Infrared LED Module

Raspberry Pi 3.5” 1 |10% 10 $

LCD Screen

Edimax WirelessUSB| 1 |10$ 10 $

Adapter

3.7V/2200mAn Li-lon 4 5% 20 $

Battery

5V/2AWireless 4 5% 20%

Charger

5V DC Motor 2 2% 2$

L298N Motor Driver |2 1% 2%

HC-06 Bluetooth 1 3% 3%

Module

HC-SR04 Distance |1 1% 1%

Sensor

Raspberry Pi2 Model |L 35 $ 35$

B

Arduino Mega 2560 |1 10$ 10$%

TOTAL 150 $

5. CONCLUSIONS (SONUCLAR)

In this study, a multi-functional, low-cost
autonomous mobile robot system has been developed.
With a fixed four-wheel and tracked structure, it is
designed electronically with Raspberry Pi and
Arduino Mega cards, an autonomous mobile robot
system that can charge wirelessly. Basic design
requirements for the development phase of

autonomous mobile robot, low cost security robot
creation, high quality terrain adaptation features are
presented. The advantages of different mapping,
avoiding obstacles, and being able to charge
wirelessly were also studied. This autonomous
mobile robot project could be a starting point for
future research. Some possible investigations: cargo
handling, patient assistance, food and beverage
service, disaster situations may be a means of
assistance.
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1. INTRODUCTION (GiRris)

Technology is developing and changing very fast
today. This change and development have affected the

ability and capability of terrorist groups, while
allowing countermeasures to be developed. From this
perspective, terrorist organizations have made tactical
changes in the last 15 years in order to minimize their
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losses and avoided close contact as often as possible,
using long range shots and mines and Improved
Explosives Devices (IED) in their attacks and actions.
On the other hand, security units are subject to such
attacks as they must necessarily act as pedestrians in
some of the tasks.

In this context, it has been evaluated that the
content of the study can contribute to different fields
such as operations research, military literature, serious
game, gamification and simulation and information
systems, 3D modeling, virtual reality, game engines,
artificial intelligence. [1]. Therefore, similar studies
can be used for training purposes in the military field.

From a military perspective, gamification has a
history that dates back a thousand years. In this
context, the physical world should be reflected
dynamically, and if necessary, the educational
environment in which city plans and architecture were
added should be added to the game environment.
Modern computers provide the same objective in this
respect. Sometimes it can be said that the simple
games people play at home are based on some very
old military tactics. [2].

Today, it is necessary to talk about game engines
in order to present the physical environment in a
realistic way. Especially the engines in different
capacities, performances, licenses and price levels
make it difficult to decide which engine you will
choose for your project. Pattrasitidecha (2014)
developed a comparison matrix to be able to
determine an appropriate game engine in terms of
different ranges of features, performance, license, and
cost [3].

Similarly, Petridis et al. (2018), evaluated the
game engines based on the five elements for the
analysis of engines such as visual benefit, functional
benefit, integrity accessibility, networking, and multi-
platform support issues [4].

Different applications are used to make the model
and the environment realistic and different package
programs are used when necessary. For example, in a
study conducted in 2016, buildings on the Ahmet
Necdet Sezer Campus (ANS) were modeled within the
context of environmental modeling, and this model
was placed in the Google Earth program to be used.

(5]

Similarly, Giirkan et al. (2016) In another study,
Mustafa Kemal University campus was modeled and
CAD and SkecthUp programs were used in the
application. In this study, pre-processing of data,
transferring CAD data to SkecthUp, scaling and
modeling of 3D buildings, optimization of building
photographs, processing of building colors and
textures, campus design with SkecthUp and
integration with digital terrain model were applied. [6]

In a study prepared by Indraprastha and Shinozaki
in 2009, the technical data of a sample settlement was
converted to 3D with the help of CAD and then
transferred to the Unity game engine. In this study, the
advantages and limitations of the engine are specified.

[7]1.

In 2012, Aziz et al. A workshop was created in a
virtual reality environment and an application was
made showing how a wheel interacts with the user, the
order of the gears and the working methods. CAD data
was used in the study and the application was intended
to be user-friendly [8].

Mathematical programs are also used in this field.
For example, in a different study conducted in 2018,
the data created via MATLAB was transferred to
Unity in order to direct unmanned aerial vehicles and
directed within the engine[9].

In addition, new technologies are being developed
within the Unity game engine. In 2014, Jangrawa et
al. A system has been designed to create new objects
in the user-facing area within an open source
application [10].

Assigning material to 3D models as well as the
modeling of the environment or the arrangement of
the textures, realistic representation of the model are
important issues. It is aimed to present the models
better with different photogrammetric methods used
especially in serious games [11]. In a similar study
conducted at Unity in 2015, a virtual drone was used
to model complex surfaces such as forests and shrubs
[12].

Modeling with photographs was carried out in a
military study in 2009 by Koyuncu and Bostanci. In
this way, the existing terrain and enemy conditions
were modeled, and a decision support system was
created for the commander using the photos taken on
the battlefield. [13].
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The aim of this research is to enable the personnel
to adapt to the terrain more easily in the tasks
performed by the security elements. Thus, to facilitate
the pedestrian transfer activities that the units have to
perform at every stage of the operation. With this
study, the units working in the field will see the route
they will be transferred to in three dimensions in
computer environment before the assignment, will
discover the terrain structure of the region and will be
able to determine the shortest route to their
destination. It is understood that the content of this
study is an interdisciplinary issue. There are many
areas of the study that are related to the field of
defense sciences, as well as many areas corresponding
to areas such as operations research and computer
graphics. For this reason, it has been evaluated that the
study will contribute to different fields such as
operations research, defense industry literature,
serious game, gamification, 3D modeling, virtual
applications, game engines, artificial intelligence.

In this study, a real piece of terrain will be
modeled, and a movable area will be created on it. In
this field, the shortest path problem will be solved
with A star algorithm. In this context, there are many
examples of A * application in the literature.
Examples of route planning of a robot can be prepared
[14], or an algorithm for determining paths for
modeling virtual human movements [15] can be used.

2. METHODOLOGY (YONTEM)

The study consists of different stages. According
to the content of the project, as shown in a study
conducted in 2005 [16], it is possible to create
different rankings. The exemplary steps shown in
Figure 1 should be performed sequentially or
simultaneously.

D oae
*Maya eBlender *Other Programs
52
Progra g Language
oCH ePython oCt++ eOthers
NS
3. Ga Engines
eUnity | eUnreal Engine | eOther Engines
NS
eComp.App. | eVirtual Reality | eOther Platforms

Figure 1. Sample serious game process (Ornek ciddi oyun
stireci)

2.1. Operator Modeling (Operatir Modellemesi)

Modeling the character to be used in serious game
can be done with different package modeling
programs. However, this modeling requires both
considerable skill and technical knowledge. There are
many different stages for modeling, constructing and
moving a human beingCITATION 19A0\l 1055 [17].
In humanoid modeling:

a. Modeling of solid or organic human model,

b. Preparation of tissues,

c. Fitting a skeleton system to the model,

d. Determining the boundaries of this skeletal
system,

e. Determining how much body part will be
affected for each movement,

f. There is a need for processes such as the
creation of methods for muscle group movements and
the preparation of the controller.

Although the mentioned steps are feasible, utilities
are used in this section for the subject integrity of the
study.

2.2. Editing Height Maps (Yiikseklik Haritalarim
Diizenleme)

One of the most important features that
distinguishes serious games from other games is that
environmental conditions overlap with reality. For
this purpose, height maps can be used to benefit from
real data. The height maps are black and white maps
that give a vertical view of the terrain. Each pixel in
these maps has a tone between 0-255 and is
transformed into terrain by transferring these data to
game engines with modeling programs (example
height maps[18]). In this study, elevation map of the
relevant region will be provided from Terrainparty
website [19].

2.3. Game Engines (Oyun Motorlary)

There is also a need to manage these models and
rules through a program. For this reason, software
called game engine is used. In this way, models and
other objects can be associated with codes and the
application can be prepared.

In today's conditions, many engines are used.
However, in game development, users prefer Unity
and Unreal engines more often [20] [21]). There are
many studies in the literature on the evaluation of
game engines. Considering the increasing number of

PRINT ISSN: 2149-4916 E-ISSN: 2149-9373 © 2017 Gazi Akademik Yaymcilik



115

Giines, Dilipak / Gazi Miihendislik Bilimleri Dergisi 6 (2). (2020) 111-119

publications, [1] it was decided that it would be
appropriate to use Unity in this study.

2.4. Some Regulations in Unity (Unity i¢inde Baz
Diizenlemeler)

Another important element is that all interactions used
in the virtual world are bound to the rules.
Transferring things like movements, conditions, other
environmental elements, user interface to the game
objects can be done in a relatively simple way in
Unity. With the drag-and-drop method, many game
objects can be defined in programs. Due to the use of
the C # programming language in Unity, such
assignments can be assigned as variables within the
code block.

2.5. Example of Artificial Intelligence Applications
in Unity: Shortest Path Problem with A Star

Algorithm (Unity'de Yapaya Zeka Uygulamalarina Ornek:
A Yildiz Algoritmast ile En Kisa Yol Problemi)

Unity uses the Navigation Mesh editor for
artificial intelligence applications in order to move the
characters autonomously in the terrain prepared in the
Unity. Similar examples are found in the literature
[22]. With this editor, the so-called agents can move
through the created terrain with certain abilities and
restrictions. For example, agents can advance to their
destination at a certain speed, through a depth, bump
or slope at a distance. Or, by placing certain
limitations on these elements, their mobility may be
limited. Unity game engine creates a Navmesh with
the specified features. Similar examples can be
examined in the literature. [23]

2.5.1. Shortest path problems with navmesh
(Navmesh ile en kisa yol problemleri)

Some of the problems encountered in practice can
be solved by artificial intelligence applications. One
of these areas is the problem of trying to find the
shortest path between two points. These problems are
often called the Shortest Path or Path Finding
Problems. In this context, it may be desirable for an
object to move to a desired location within the stage,
to move around obstacles and to proceed
autonomously from the lowest cost route by
evaluating the costs of the routes. A * (A Star)
algorithm is one of the algorithms used for this
purpose and is used by Unity in some artificial
intelligence applications. and many resources
describing the implementation of this algorithm are
available.

Uses of A Star Application [24]:

1. Path finding problems,

2. Determining the route that the character will
follow towards the target in games,

3. Traveling salesman problem solution,

4. Finding the shortest exit from the maze, can
be counted.

Graphs are used in A * algorithm. In this way,
graphs can be unidirectional or bi-directional and
weighted. In some cases, the cost of returning from the
same route may be different.

[~]

8
D

Figure 2. Graph display example (Ornek graph gisterimi)

Finding the shortest path can also take much time,
depending on the solution process, the number of
nodes and paths. Heuristic algorithms can be used to
calculate the shortest path, due to the fact that there is
already a lot of workload when calculating games.
[25]

In short, the A * algorithm is the best (heuristic)
nesting algorithm to find out which nodes to navigate
from one node to the destination node in the shortest
way. This is due to the distance calculation function
used in the algorithm:

f(n) = g(n) + h(n) €]

f (n) = Heuristic function that performs the
calculation.

g (n) = Cost from initial node to current node

h (n) = Estimated distance from the current node
to the target node.

The implementation of the algorithm is usually
carried out at the following stages [26]:
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1. Ateach step, the lowest value takes the node
and removes that node from the queue.

2. The values of all other neighboring nodes are
updated according to the node visited.

3. The algorithm repeats the above steps until
you reach the target or there are no nodes in the queue.

This application will show you how to make the
application that finds the shortest path in a field with
real height and slope values.

3. APPLICATION (UYGULAMA)

In the application, the basic aspects of modeling
the operator and terrain and creating some Navmesh
(Navigation Mesh) in Unity will be mentioned.

3.1 Operator Modeling (Operatériiniin Modellenmesi)

Firstly, the character was modeled in detail with
Adobe Fusion [27] package program as desired
(Figure 2.) and then the character was transferred to
Mixamo site [28] to transfer the skeletal system to this
model. Mixamo application can be created for the
model only skeletal system or if desired, different
animations can be transferred to the model. In this
study, the skeletal system of the model was prepared
and a simple walking animation was added to the
model.

An animator has been added to the model in Unity
so that the animation attached to the created model can
work, and it is allowed to work from the beginning of
the application without waiting for any condition
(Example: Adding animators [29]).

Figure 3. Character modeling and adding animation
(Karakter modellemesi ve animasyon ekleme)

3.2 Terrain Modeling (Arazinin Modellenmesi)

Terrain Party was used to provide the elevation
map of the terrain to be created. After obtaining the 10

x 10 km elevation map of the Tunceli Region, the
relevant parts of this map were arranged in the photo
editing programs (Fig. 3) and transferred into Unity
with PNG format.

Ifigure 4. Editing the elevation map of the land (Arazinin
yiikseklik haritasinin diizenlenmesi)

Subsequently, the selected standard terrain was
converted into the desired 3D terrain environment by
selecting the elevation map obtained in the previous
step with an extension into Unity. Simple C # code
was used during this translation process. This
modeling process can be done via Terrain Editor
without the need of any software in current Unity
versions.

e T EREET 4
Figure 5. Land scaling and material assignment in

unity (Unity de arazinin élgeklenmesi ve materiyal atamast)

As seen in the study, there is a significant size
difference between the 10 x 10 km land and the 2 x 2
km land. With the optimization of the model, the time
to be spent on the modeling of the land was evaluated
and it was decided to continue the study on 2 x 2 km
of land. Subsequently, the material assignments to
these lands were made with the Terrain-Stratum-
Painter extension [30] based on altitude information
and the land was made ready for use.

3.3 Preparation of Other Elements in Unity (Unity
icerisinde Diger Unsurlarin Hazirlanmast)

One of the most important elements in the
preparation of terrain and environmental conditions is
the correct adjustment of the light. The fact that the
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light source to be formed in the Unity at the right angle
and intensity will make the application more realistic.
Directional Light was used and daylight values were
tried to be obtained.

Similarly, factors such as moving the vegetation
created by the wind in the environment or hearing the
environmental sound are the elements that enhance the
sense of reality within the unity. For this reason,
standard functions in Unity are utilized.

3.4. Artificial Intelligence Application in Unity
(Unity'de Yapay Zeka Uygulamast)

A C # script is written that takes the coordinate of
the point when clicked and assigns that coordinate to
its destination so that the animated character can move
to the desired point within the generated terrain.

void Update()

{
if (Input.GetMouseButtonDown(0))
{ RaycastHit hit;
if
(Physics.Raycast(Camera.main.ScreenPointToR

ay
(Input.mousePosition), out hit, 1000))
{agent.destination = hit.point;

}
}

Thus, with the character walking animation, it is
aimed to advance to the desired point in the field by
taking into consideration obstacles, angles and
heights.

At this stage, some settings of the application's
Navigation Mesh and Agent system have been made.
While the Agent's settings were made, measurements
close to a normal person were used and the length of
the character was set as 2 m width 0.5 m, maximum
step height 40 cm and angle 30 degrees. In this
context, the Navigation Mesh of the generated land is
as follows.

Figure 6. NavMesh creation and agent settings in
Unity (Unity de navmesh olusturma ve agent ayarlari)

After this stage, our character has been appointed as
an agent. The variable assignments of the script
prepared for the progression to the clicked points were
made on the Unity editor. Thus, a soldier model in the
field goes to the clicked point by using the shortest
path algorithm.

Figure 7. Moving on terrain with a star algorithm
(A yildiz algoritmasi ile arazi tizerinde hareket etme)

4. RESULT AND DISCUSSION (soNUC VE
DEGERLENDIRME)

In this study, a piece of land was created by using
real map and altitude data and this piece of land was
arranged in Unity. A soldier was modeled by using
package programs and animation was added to this
model and imported into Unity. NavMesh was then
assigned to the terrain, the prepared model was set as
Agent, and the Agent was able to move through the
shortest path (within certain limits) using the A *
Algorithm.

It is considered that this study can be used
especially by the pedestrian elements (soldiers,
hunters, etc.). Thus, a decision support system has
been prepared for the elements that are assigned to go
from A to B and how to reach the destination by the
shortest way. In addition, the personnel who will
perform this task have been able to see the land in 3D
and make risk assessment when necessary.

It is considered that in the following studies,
arrangements can be made in which the user can move
the model or insert some control points in between by
using an interface, not by clicking. In addition, some
important notes on the land (eg “ a handmade
explosive mechanism at this point” or “attention falls
rock”) can be taken to support the user. Or some
obstacles, zones that slow down or increase the speed
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of walking may be added. Thus, it is considered that
the application can be made more realistic and useful.
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Yogurt, yiiksek besin degerleri ve sagliga olan faydalari bilinmekte olup, siklikla tiiketilen
o6nemli bir siit iirlinidiir. Yogurdun iiretim asamalarindan son tiiketiciye sunulmasima kadar
kalitesine etki eden birgok iiretim parametresi bulunmaktadir. Kaliteli yogurt tiretimi i¢in sagim
sonrasi elde edilen siitlerin belirli asamalardan ge¢cmesi gerekmektedir. Yogurdun iiretim
asamalar1 ve kosullari, iiretim sonucu yogurtta istenilen tat, tekstiirel doku, renk, kivam gibi
ozelliklerini etkilemektedir. Bu ¢caligmada, yogurdun tiretim agsamalari her liretim parametresi ve
asamasl i¢in incelenmigtir. Caligma kapsaminda, yogurt iiretiminde 6zellikle uygulama odakl
olarak meydana gelebilecek kalite kayiplar1 agiklanmistir. Yogurt tiretiminde kalite kayiplarinin
azaltilmasi i¢in alinabilecek diizeltici 6nlemler ayrintili olarak ortaya konmustur. Bu diizeltici
onlemlerden birisi, inkiibasyon siirecinde inkiibasyon odas1 sicaklik-hava hizi dagilimi homojen
olmasidir. Ayrica, inkiibasyon sonrasi liriine uygulanan sogutma metodunun ve sogutma
siiresinin uygunlugunun da énemli diizeltici bir 6nlem oldugu sonucuna vartlmustir.
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Yogurt is known for its high nutritional values and health benefits, and it is an important dairy
product that is frequently consumed. There are many production parameters that affect the
quality of yoghurt from the production stages to the final consumer. Milk produced after
milking must go through certainstages for quality yoghurt production. The production stages
and conditions of yoghurt affect the desired final quality properties such as taste, texture, color,
consistency. In this study, the production stages of yogurt has been examined for each
production parameter and stage. With in the scope of the study, the quality losses that may
occur especially in the application have been explained for yoghurt production. Corrective
measures that can be taken to reduce quality losses in yoghurt production are detailed. In one
of the these corrective measures, the incubation room temperature air velocity distribution
should be homogeneous during the incubation process. In addition, it is concluded that the
cooling methodapplied to the product after the incubation and the suitability of the cooling time
are important corrective measures.
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1. GIRIS (INTRODUCTION)

Insanoglu elindeki gidamin raf dmriinii uzatmak
icin tarihte ¢esitli yontemler denemistir. Bunlar
arasinda kullandigi en eski yontemlerden olan
fermantasyon islemi sayesinde insanoglu iiriiniin
depolama siiresini uzatmay1 basarabilmistir. Siitiin
fermente edilmesiyle elde edilen ve giiniimiizde
tiketilen en popiler gidalardan biri yogurttur.
Yogurdun kokeni hakkinda kesin bir bilgi olmamakla
birlikte MS 800 yillarinda Asya’da gogebe olarak
yasayan Tiirkler tarafindan kesfedildigine
inanilmaktadir [1]. Cesitli kaynaklarda ilk yogurdun,
gocebelerin hayvan derilerinde sakladig: siitiin dogal
olarak pihtilasmasiyla olustugu belirtilmektedir.
Bilimsel olarak ilk ¢aligmalar ise 1850 yilinda Louis
Pasteur’un gidalar {izerinde yaptigi ¢alisma
neticesinde ortaya ¢ikmustir. Yogurt igerdigi
kalsiyum nedeniyle hem kemik ve dis saglig1 i¢in hem
de igerdigi magnezyum ve potasyum nedeniyle kas
fonksiyonlar1 ve sinir iletimleri i¢in dnemlidir. 100
gram yogurtla %15 kalsiyum ihtiyact
kargilanabilmektedir. Zengin mineral ve vitamin
icerigine sahip olan yogurt sagliga olan faydalari ile
on plana ¢ikmaktadir. Probiyotik bakimindan zengin
olan yogurt, bagisiklik sisteminin diizenlenmesini ve
gliclenmesini saglar. Yogurt icerdigi A vitamini, B
grubu vitaminleri, E vitamini, kalsiyum, fosfor,
riboflavin, iyot, c¢inko sayesinde gastrointestinal
bozukluklara ve hipertansiyona sebep olan Kkotii
kolesterol ~ve  kalp-damar  hastaliklar1  gibi
rahatsizliklara karsi giiclii bir koruyucudur. Bunun
yani sira fermente siit iriinleri arasinda bulunan
yogurdun tiiketimi ile meme kanseri riskinin azaldigi
belirlenmistir [2].

Tim gida {riinlerinin {iretiminde oldugu gibi
yogurdun iretimi esnasinda da dikkat edilmesi
gereken birgok unsur vardir. Ilk olarak temin edilen
islenmemis siitlerin bir takim 6n islemlerden ge¢cmesi
gerekmektedir. Bunlar siitlin standardize edilmesi, 1s1l
islem gormesi (pastdrizasyon) ve homojenizasyon
islemleridir. On islemleri tamamlanan siit, yogurt
iretimi i¢in hazir hale gelmis olur. Bu asamadan
sonra, tretilecek yogurtta olugmasi istenilen kalite
ozelliklerini kazandiracak ve standart kalitede yogurt
iretimini saglayacak olan starter kiiltiirlerin siite
ilavesi gerceklesir. Daha sonra TS 10935 no’lu
standarda ve iiretilecek yogurt tipine gore Sekil 1°de
verilen semadaki adimlar izlenir. Eger pihtis1 kirllmig
(stirred tipi) bir yogurt iiretilmek isteniliyorsa siitiin
fermente edilmesinden sonra paketleme islemi
gerceklesir. Set yogurt liretiminde ise siit inokiilasyon
(starter kiiltiir ilavesi) isleminden sonra paketlere
doldurulur ve bu sekilde siitiin kaplar igerisinde
fermantasyonun gergeklesmesi saglanir.

Sekil 1°de ifade edilen {iretim asamalarinin her biri
farkli ve biiyiik dneme sahiptir. Daha ilk asamada
yogurt yapiminda kullanilacak olan siitte bakteriyofaj
varligi siitiin kalitesini bozup zayif bir aromaya neden
olacaktir. Bunun gibi inokiilasyon diizeyinin yetersiz
olmasi, sicakligin gereginden yiiksek ya da diigiik
olmasi veya olmas:t gerekenden farkli bir siirede
gerceklesmesi, yogurt i¢in uygun olmayan depolama
sicaklign gibi kriterler, olusacak iiriiniin tadinin
standartlardan farkli olmasma sebep olacaktir.
Yogurtta goriilen kusurlara &rnek olarak yiizey
kurulugu, kristalimsi goriiniis, nodillii yapi, pihti
zayifligl, serum ayrilmasi ve standart renginde
olmamasi sayilabilir.

| Sagimdan Elde Edilen Cig Sut |

Kuru Madde Miktarinin

|S|'.‘1t Yaginin Standardizasyonu | <> | Standardizasyon islemi I —~———————

Standardizasyonu

| Homojenizasyon islemi |

| Pastorizasyon islemi |

[ Starter Kiiltur llavesi |

/

Paketlere doldurulma
islemi

‘ Siutuan fermantasyonu |

Set Tip
Yogurt Uretimi

[Yogu rdun sogutulmasi |

v
[Depolama |

\

| Sutin fermantasyonu |

v

|Yoéurdun sogutulmasi ‘
3 Stirred Tip
Paketlere doldurulma Yogurt Uretimi
islemi
+

Sekil 1. Sagimdan elde edilen siit ile yogurdun iiretilmesi agamalar1 (The stages of producing yoghurt with milk obtained

from milking) [3]
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Yogurt iiretiminde olusan kalite kayiplar: yogurtta
fire olugmasina neden olmaktadir. Fire olusumu hem
ekonomik hem siire agisindan olumsuzluklar
olugturmaktadir. Bu ¢alismada, yogurtta fire
olusumunu  azaltabilecek  diizeltici  Onlemler
olusturulmasi amaglanmistir. Bu onlemler
arastirmacilara, yogurt liretim tesisi projelendirme
asamalarina ve  yogurt Treticilerine  katki
saglayacaktir. Bu diizeltici dnlemlerin uygulanmasi
ile yogurt iiretiminde fire miktarlar1 azaltilabilecektir.

ONEMLI
IN YOGHURT

2. YOGURT URETIMINDE

UNSURLAR (IMPORTANT ISSUES
PRODUCTION)

Kaliteli ve standartlara uygun bir yogurt liretimi
icin sagim sonrast elde edilen siitlerin belirli
asamalardan gecmesi gerekmektedir. Oncelikle
yogurt lretim tesisine gelen ¢ig siitlerin iceriginin
incelenmesi ve temel farkliliklarin  ortadan
kaldirilmasi i¢in standardizasyon isleminin yapilmasi
gerekmektedir. Burada siitlerin ihtiva ettigi hastalik
yapici ve yogurt olusumunu engelleyici bilesenlerden
1s1l islem ile ayristirilmast gerekmektedir. Daha sonra
slitiin mayalanma iglemine hazir hale getirilmesi i¢in
yogurt olusumunu saglayan kiiltiirlerin 1s1l islem
gormiis siite katilmasi gerekmektedir.

Kaliteli ve hijyenik yogurt yapiminda kullanilacak
¢ig silit asagida belirtilen sartlar1  biinyesinde
tagimalidir [4]:

Saglikli hayvanlarin siitleri ile yogurt yapilmalidir.
Hastalikli bir hayvandan sagilan siit ile yapilan
yogurtta duyusal kusurlar meydana geldigi gibi
pihtilagmasirasinda da problemler olugmaktadir.

Kotii kokulu yemlerle beslenen hayvanlarin siitleri
yogurt yapiminda kullanilmamalidir.

Kizgmlik donemindeki hayvanlardan elde edilen

sitler {rlinde ac1 tada neden olabileceginden
kullanilmamalidir.

Yogurt iretiminde kullanilacak stitlin
mikroorganizma  igeriginin  yiiksek  olmamasi
gerekmektedir. Ciinkii mikroorganizma igeriginin
yilksek  olmasi  olugsacak  {irlinin  kalitesini
bozmaktadir.

Laktasyon doneminin basindaki ve sonundaki siitler
kullanilmamalidir.

Starter kiiltiirlerin gelisimini engelleyen antibiyotik,
dezenfektan kalintis1 ve bakteriyofaj gibi inhibitorleri
icermeyen siitler kullanilmalidir.

Su katilmasi, 6nceden yagi alimmast gibi hileler
igeren,hidrojen peroksit, sodyum hidroksit gibi
koruyucu madde ilavesi yapilanve asitligi yiiksek
stitler yogurt liretiminde kullanilmamalidir.

e Kuru madde igerigi yiiksek siitler ile iiretilen yogurt

daha kaliteli olacagindan kuru madde miktar1 yiiksek
olan siitler ile yogurt yapimu tercih edilmelidir.

Yogurt iretimi i¢in kullanilacak olan siitlerin
icerisinde gozle goriilebilen ve gozle goriilemeyen
zararlt pargaciklar mevcuttur. Bu zararli parcaciklar
stitlin sagim1 esnasinda hayvandan, dis cevreden veya
stitlin isletmeye nakledilmesinde bulagmis olabilir. Bu
yiizden ayristirma isleminin  gergeklestirilmesi
gerekmektedir.  Kiiglik isletmelerde  geleneksel
yontemler ile ayrigtirma islemi gergeklestirilirken
daha biiyiik firmalarda klarifikator olarak adlandirilan
mekanik  seperatorler  kullanilir.  Temizleme
isleminden sonra yogurt yapiminda istenilen
standartlara ve kaliteye ulasabilmek i¢in ¢ig siitiin
ihtiva ettigi kuru madde ve yag oranlar1 diizenlenir.
Tiirk Gida Kodeksi (TGK) Fermente Siit Uriinleri
Tebligine gore tam yagli yogurt en az %3.8 oraninda
yag icerirken, yarim yagli yogurt en az %1.5 en fazla
%?2 oraninda yag igermektedir. Yagsiz yogurt ise en
fazla %0.5 oraninda yag icermektedir [5].

Protein miktar1 yogurdun yapist ve besin degeri
icin olduk¢a 6nemlidir. Yogurt siitiiniin kuru madde
oraninin arttirtlmasi temel olarak protein oraninin
arttirtlmas1 esasina dayanir. Protein igerigi yiiksek
siitler kullanilarak iretilen yogurtlarda hem kivam
artar hem de su ayrilmasi azalir [6]. Yogurt siitiiniin
kuru madde igeriginin arttirilmasi, stabilizorler ve
kivam arttiricilar yogurtta su salimini Onleyerek
viskoziteyi arttirmaktadir [7].

Standardizasyon islemi ile istenilen seviyeye
getirilen siit yaginin yogurtta esit dagilimini saglamak
amaciyla homojenizasyon islemi gergeklestirilir.
Homojenizasyon islemi  {iretilecek  yogurdun
Ozelligine gore siit yaginin 55-65 °C ve 100-150 bar
basingta fiziksel olarak parcalanmasi islemidir.
Burada dikkat edilmesi gereken nokta sicakligin yag
taneciklerinin birlesmesi tiizerine olan etkisidir.
Sicaklik arttikca yag taneciklerinin birlegsme istegi
azalmaktadir. Bunun i¢in homojenizasyon sicakligi 55
°C’nin lzerinde genellikle 65 °C sicaklikta
uygulanmaktadir.  Bagka  bir  etmen  olan
homojenizasyon islemi esnasinda siite uygulanan
basincin bir kismi 1s1 enerjisine doniistiigiinden siitiin
sicakliginda artis goriilebilmektedir. Bu nedenle
homojenizasyon  basinci  belirlenirken  siitte
olusabilecek sicaklik artiginin da dikkate alinmasi
gerekmektedir. Homojenizasyon islemi yalnizca
yaglar iizerine etkisi olmayip yogurdun su salmasini
onler, kivami gelistirir. Bu faydalarinin yani sira yag
globiillerin sayisinin artmast ile 15181 yansitma
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kapasiteleri artar ve bdylece yogurt daha beyaz bir
goriiniim kazanir.

Yogurt teknolojisinde uygulanan en Onemli
endiistriyel islem basamaklarindan bir tanesi de 1sil
islemdir. Sitiin 1s11 islem goérmesi ile patojenik
mikroorganizmalarin sayisi tiiketicinin sagligi igin
giivenli sinirlara diistiriilmektedir. Siireye ve sicakliga
gore smiflandirilan gesitli 1s1l islemler uygulanabilir.
Siite uygulanacak 1sil iglem ile iretilecek iiriiniin
bakteriyolojik kalitesinin iyilesmesini saglanmasinin
yani sira {iriiniin dokusal &zelliklerinin kazandirilmasi
da saglanir. Isil iglemin etkisiyle yogurdun yapisim
olusturan serum proteinlerinin  yapisinda bazi
degisimlerin (denatiirasyon) olmasi istenmektedir.
Diisiik pastorizasyon, siitliin 20 dakika boyunca 63-65
°C sicaklikta veya 15-20 s boyunca 72-75 °C
sicaklikta 1s1l islemine karsilik gelirken daha yogun
bir 1s1l islem, 20-30 dakika boyunca 85 °C sicaklik
veya 5 dakika boyunca 90-95 °C sicaklik gerektiren
yiiksek sicaklikta pastorizasyondur [8]. Pastorizasyon
isleminin asil amaci, yogurt olusumunu saglayan
kiiltiirlerin  gelisimi i¢in uygun ortam kosullarin
hazirlamaktir. Siite 1s1l islem uygulanmasinin baslica
sebepleri ve yogurt tiretimine katkilar1 asagidaki gibi
siralanabilir [9]:

eUriinde bulunmas: istenmeyen mikroorganizmalar
ile hastaliga neden olabilecek organizmalarin
oldirilmesi,

e Yogurt olusumunu saglayan starter kiiltiirler igin
gereken ortam kosullarinin saglanmasi,

e Yogurt iretimi icin gereken fizikokimyasal
degisimlerin saglanmasi,

e Yogurt bakterilerinin gelisimini tegvik eden formik
asit gibi organik asitler olugsmaktadir.

e Enzimler etkisiz hale gelir, bakteriyel lipaz ve
proteinaz bozulur. Acimsi tat gibi istenmeyen tatlar
azalir.

Siite tat ve aroma Kkatan, fermente ederek
pihtilasmasini saglayan bakteri topluluguna starter
kiiltir ad1 verilmektedir. Pastdrizasyon sonrasinda
mayalanma isleminin gerceklesecegi inkiibasyon
odasma siit gitmeden 6nce bu starter bakterilerinin
stite katilmasi gerekmektedir. Bu islem inokiilasyon
tankinda gergeklesir. Yogurt kiiltiirli ile iirlinlin asit
gelismesini etkileyen, onu pihtilagtiran laktik asit
bakterileri lactobacillusbulgaricus ve
streptecoccusthermophilus ~ bu  kisimda  siite
katilmaktadir. Isil isleme tabi tutulmus siit inkiibasyon
sicakligina kadar sogutulduktan sonra starter
kiiltiirlerin ilavesi degisik yontemlerle yapilmaktadir.
Bu kisimda kiiltliriin siitiin her tarafinda homojen
olarak dagiliminin saglanabilmesi en 6nemli husustur.
Bunu saglayabilmek icinde etkili ve verimli bir

sekilde karistirma isleminin saglanmasi
gerekmektedir.
Mayalanmis  siitin @~ 40-45°C  sicakliginda

bekletilmesiyle, pihtilagma olarak bilinen kivam ve
aroma kazanmasi evresine inkiibasyon denilmektedir.
Inkiibasyon islemi inkiibatorlerde, sicak hava ile
isitilmis odalarda veya tanklarda yapilabilmektedir.
Modern yogurt iiretiminde genellikle mayalanmis siit
vakit kaybetmeden kaplara doldurulur ve agizlan
iriiniin havayla temasin1 kesecek sekilde kapatilir.
Inkiibasyon isleminin sonunda olusacak iiriinde
istenilen asidik seviyeye gore inkiibasyon siiresi
degisir. Inkiibasyon sonu asitliginin belirlenmesinde
etkili faktorler sunlardir [4]:

eYogurt yapiminda kullanilan bakterilerin tiirii
eKullanilan starter kiiltiir miktar1

einkiibasyon sicaklig

eYogurdun asitlik gelisimi

eKullanilan ambalaj materyalinin kapasitesi

Yogurdun su tutma kapasitesi pH 4.2—4.6 degerleri
arasinda optimumdur. Yogurtta istenilen yapi1 40-45
°C sicaklikta pH 4.6-4.7 degerine ulasincaya kadar
inkiibe edilmesiyle elde edilir [9]. Kaliteli yogurt i¢in
inkiibasyon isleminin sonrasinda iiriiniin asitliginin
dogru bir sekilde tespit edilmesi biiylik Onem
tagimaktadir. Yogurtlar: paketlemek i¢in kullanilan
ambalaj paketleri eger kiiciik ebatlarda ise inkiibasyon
sonu asitlik degeri pH 4.5-4.6 arasinda inkiibasyon
odasindan ¢ikarilir. Fakat ambalajin ebati bilyiidiikce
triiniin 1s1 transfer kapasitesi diisecek ve boylece
sogutma etkinligi azalacaktir. Bu yiizden biyiik
ebatlara sahip yogurt paketlerinin inkiibasyon
islemine pH 4.7-4.8 degerleri arasinda son verilir [4].

Fermantasyon isleminin sonucunda yogurdun
sogukta depolanmasi gerekmektedir. Boylece hem
bakterilerin iiriin iizerinde olusturacagi biyolojik ve
biyokimyasal reaksiyonlarin yavaslatilmasi
saglanmakta hemde iirliniin kalitesi ve tiiketim siiresi
uzatilabilmektedir. Yogurtta sogutma ve depolama
siiresi boyunca bir takim aroma maddeleri
olusmasinin yani sira yogurt jelinde sertlesme ve daha
stabil bir hal kazanilmis olur. Inokiilasyon isleminde
kullanilan starter bakterilerin sagladig1 asitlik
gelisimin inkiibasyon  isleminin sonrasinda
yavaglatilmast  ve  kontrol  altina  almmasi
gerekmektedir. Bu amagla inkiibasyon sonrasi iiriin
sicakligmin  starter  bakterilerinin  metabolik
faaliyetlerinin 6nemli Olgiide yavaslatilabildigi 10
°C’nin asagisina disliriilmelidir. Mudawi H.A. ve
Abdelrahim S. M. K. inkiibasyon ve depolama
sicakliklarmin set yogurdun kalitesine etkisi iizerine
yaptiklar1 arastirmada 45 °C sicaklikta inkiibe edilen
yogurtlarin 6 °C ve 10 °C depolama sicakliginda
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asitlik gelisimi karsilagtirtlmistir. Sonug olarak 6 °C
depolama sicakligi, 10 °C depolama sicakligina
kiyasla genellikle daha iyi kalite verdigi
g6zlemlenmistir [10].

Inkiibasyon ve sogutma siireglerinde hem hassas
sicaklik kontrollii sistemler hem de homojen sartlar
saglayabilecek enerji verimli sistemler yogurt
kalitesinin artmasini saglarken, yogurt {iretimindeki
maliyetler azaltilabilecektir.

3. YOGURT KALITESIiNi ETKILEYEN

FAKTORLER (FACTORS AFFECTING THE YOGURT
QUALITY)

Yogurdun iiretim asamalart ve kosullari, iiretim
sonucu yogurtta istenilen tat, tekstiirel doku, renk,
kivam gibi kalite 6zelliklerini etkilemektedir. Genel
olarak yogurdun tekstiirel o6zelliklerini etkileyen
faktorler iretim sirasinda kurumadde artirimi, yag
konsantrasyonu,  enzim  uygulamalar,  katki
maddeleri, starter kiiltiiriin tipi ve 6zelligi, 1s1l islem,
homojenizasyon islemi, inkiibasyon sicakligi, asitlik,
mekanik uygulamalar, depolama kosullar1 olarak
siralanabilir [7]. Afonso ve Maia karistirilmis
yogurdun yapi degisiminin ve gelisiminin reolojik
izlenmesi {izerine yaptiklart caligmada yogurdun
reolojik ozelliklerinde meydana gelen degisimlerin,
toplam kat1 igerigine, siit bilesimine, starter kiiltiir tipi,
homojenizasyon islemi, 1sil islem, inkiibasyon
sonrasinda iiriinii karigtirma, pompalama ve sogutma
islemlerinden etkilenecegini belirtmislerdir [9-11].

Yogurt  {iretilmesi  igleminde  inkiibasyon
asamasinda yogurt olusumunu saglayan bakterilerinin
metabolik aktiviteleri ¢ok yiiksektir. Inkiibasyon
isleminin tamamlanmasiyla baslanan Sogutma islemi

sayesinde her ne kadar bakterilerin faaliyetleri
durdurulmaya calisilsa da sadece
yavaglatilabilmektedir. Bu  nedenle  bakteriler
faliyetlerine diisiik sicakliklarda dahi devam etmekte
ve boylece irliniinii asitlik gelisimi artmaktadir.
Zaman igerisinde bu durum {iriiniin standart tat ve
aromasinda bozulmalara yol agmaktadir. Atamer ve
Sezgin inkiibasyon sonu asitliginin yogurt kalitesine
olan etkisi iizerine yaptiklar1 ¢aligmada inkiibasyon
islemine pihti olusumundan sonra yani pH 4.7°den
kiiciik pH’larda son vermenin pihti stabilitesi ve
inkiibasyon sonrasi asitlik gelisimi iizerine olumlu
etkileri oldugunu gozlemlemislerdir. Depolama
sirecindeki en fazla asitlik artisinin pihtilagsma
olaymmin  tamamlanmadan inkiibasyon islemi
sonlandirilan yogurtlarda oldugu bulunmustur [12].

Depolama sirasinda dikkat edilecek noktalar [4];

e Mekanik islemlere maruz kalmamasia dikkat
edilmelidir.

o Uretilen  yogurtlarin  nakledilmesi  sirasinda
kullanilan araglarin 6zel sogutma ekipmanlarina sahip
olmasi gerekmektedir.

o Uriin gerek perakende gerekse son tiiketiciye
ulasincaya kadar soguk zincir higbir sekilde
bozulmamasina azami diizeyde dikkat edilmelidir.

Bu ¢alisma kapsaminda Tablo 1, 2 ve 3 Tiirk Gida
Kodeksi Fermente Siit Uriinleri Tebligi, Teblig No:
2009/25 [5] ve TS 10935 Yogurt yapim kurallari
standardi [3] gercevesinde tarafimizca
olusturulmustur. Yogurt iretiminde triindeki tatta
olusabilecek kusurlar, olusum nedenleri ve Kkalite
artis1 i¢in bu anlamda alinacak onlemler Tablo 1°de
verilmistir.

Tablo 1. Yogurt iiretiminde tirtindeki tatta olusabilecek kusurlar, olusum nedenleri ve alinacak 6nlemler (Defects
that may occur in the taste of the product in yogurt production, reasons for its formation and precautions) [3-5]

Kusurlar Olusum Nedenleri

Aliacak Onlemler

yapilmamast,

Inkiibasyon isleminin yeterli diizeyde | Inkiibasyon islemi pH degeri 4.6-4.7 araliginda

sonlandirilmalidir.

Aroma Yetersizligi

Bakteriyofaj ve antibiyotik varligi,

Saglikli hayvanin siitll kullanilmali ve
kullanilacakstarter kiiltiir rotasyonu belirli periyotlar ile
yapilmalidir.

Kuru madde miktarinin diigiik olmasi,

Kuru madde miktar1 %12 olmalidur.

Yetersiz inokiilasyon,

Starter kiiltiir diizeyi %1-3 arasinda yapilmalidir.

Eksi tat

Inkiibasyon sicakliginin yiiksek olmast,

Inkiibasyon odast 43-45 °C sicaklikta tutulmahdir.

yapilamamasi,

Inkiibasyon sonrasi yeterli sogutmanin

Iki kademeli sogutma uygulanmalidir.
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Inkiibasyon siiresinin uzun olmast,

Starter kiiltlir inokiilasyon sicakligi ve inkiibasyon
odasi sicakligr 43-45 °C olmali, uygun starterkiiltiir
secilmeli vekiiltiir rotasyonu yapilmalidir.

Yogurdun depolama

sicakligiin
optimum degerden yiiksek olmasi,

Yogurt depolama sicakligi 4-6 °C

araligindatutulmalidur.

Pismis tat

uzun siire uygulanmasi,

Pastorizasyon isleminin yiiksek sicaklikta

80 °C i¢in 30 dakika, 85 °C i¢in 20 dakika, 90 °C i¢in 5
dakika 1s1l islem uygulanmalidir.

Tablo 1’de goriildiigii tizere iiretilecek yogurtta
olusabilecek kusurlarin tek bir nedeni olmayabilir.
Omegin yogurdun aromasi sagimdan elde edilen
islenmemig siitiin kalitesine, 1s1l islem etkinliginin
diizeyine, inkiibasyon kosullarina ve kuru madde
miktarma bagli olabilmektedir. Ayni sekilde
yogurdun tadinin eksi ya da pismis olmasi bir¢ok
nedenden kaynaklanabilmektedir. Kaliteli bir yogurtta
istenen tek sey lezzetinin giizel olmasi degildir.
Tiiketici igin lezzeti kadar goriiniimiinde Onemi

Tablo 2.

Yogurt iiretiminde

triinde

vardir. Uriinde olusabilecek tekstiirel kusurlar,
olusum nedenleri ve kalite artisi i¢in bu anlamda
almacak onlemler Tablo 2’de verilmistir. Bir kusurun
tek bir nedeni olmadigi gibi iiretim asamalarin da
meydana gelebilecek bir aksilik de tek bir kusura yol
agmayabilir.  Ozellikle  pastorizasyon  islemi,
inkiibasyon kosullari, sogutma ve depolama
kosullariin standartlara uygun olmamasi g¢esitli
kusurlarin bir arada goriilmesine neden olabilir.

olusabilecek tekstiirel kusurlar, olusum

nedenleri ve alinacak 6nlemler (Textural damages that may occur in yoghurt production, reasons for their formation and precautions

to be taken) [3-5]

Kusurlar Olusum Nedenleri Ahnacak Onlemler
Uzun siire yiiksek sicaklikta 1s1l igleme tabi 80 °C icin 30 dakika, 85 °C icin 20 dakika, 90 °C igin
Renk tutulmasi1  sonucunda  olusan  renk . .
.. . 5 dakika 1s1l islem uygulanmalidir.
degisimleri,

Yiizey kurulugu

Depolamada havanin bagil neminin uygun
olmamasi,

Yogurt depolama ve sogutma iglemleri sirasinda oda
havasi bagilneminin hassas bir sekilde ayarlanarak
kontrol edilmesi gereklidir.

Yogurtta Kristallesme

Yogurt depolama sicakligimin ¢ok diisiik
olmasi,

Depolama sicakligi 4-6 °C arasinda se¢ilmelidir.

Gaz Olusumu,

80 °C igin 30dakika, 85 °C i¢in 20 dakika, 90 °C i¢gin

Kab A Koliform bakteri ve maya-kiif | 5 dakika 1s1l islem uygulanmahdir. Uretim hatlarinin
abarma ve Acl kontaminasyonu, ve ortam havasinin temizlik, dezenfeksiyonunun tam
Lezzet <
olarak yapilmasi saglanmalidir.
e . s Saglikli hayvanm siiti  kullanilmali, ¢ig  siit
Antibiyotik - ve inhibitor kalntlarmim | vt gt (TEBLIG NO: 2019/64)  ozellikleri
varligi,
tagimalidir.
Yogurt mayasinda bulunan
Lb.bulgaricus’un bakterisinin asirt | Dogru starter kiiltiir se¢imi yapilmalidir.
lremesi,

Yogurt muhafaza
tutulmast,

sicakliginin  yiiksek

Depolama sicakligi 4-6 °C arasinda se¢ilmelidir.
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Yogurt {retiminde {irlinde olusabilecek yapisal
kusurlar, olusum nedenleri ve kalite artis1 i¢in bu
anlamda alinacak oOnlemler Tablo 3’de verilmistir.
Yapilan c¢aligma ile, yogurt iiretiminde hijyen
kriterlerinin 6zellikle hava ve ortam acisindan
saglanmasi, iretimde olmasi gereken standartlarin
hassas olarak saglanmasi ve yogurt iiretiminde

asamalarinda homojen hava akigt ve 1s1 transferi
saglanmasinin daha Kkaliteli yogurt iiretilebilmesi
acisindan &nemli oldugu gériilmiistiir. Ozellikle
inokiilasyon igleminden sonra inkiibasyon isleminde
her bir yogurdun sabit sicaklikta fermante edilmesi
gerektigi icin  inkiibasyon odasinin  sicaklik
dagilimmin homojen olmasi gerekmektedir.

pastorizasyon sicaklifi,

inkiibasyon ve sogutma

Tablo 3. Yogurt liretiminde yapisal kusurlar, olusum nedenleri ve alinacak onlemler (Structural defects in yogurt
production, reasons for their formation and precautions to be taken) [3-5]

esnasinda yogurdun sarsilmasi,

Kusurlar Olusum Nedenleri Almacak Onlemler
Yagsiz kuru madde diizeyinin %12 diizeyine
Kuru madde miktarmin diisiik olmast, yiikseltilmesi ve kazeinat proteinin %4 degerini
agmamasi saglanmalidir.
. I o Almman siitiin  kalitesinde daha dikkatli olunmasi
Siitte antibiyotik varligi, -
gereklidir.
Inkiibasyon sonrasinda ve 6zellikle nakil esnasinda set
Zayif Pihti olusumu | jnkiibasyon, sogutma veya depolanmas tipi yogurdu sarsmamaya Ozen  gosterilmeli,

homojenize yogurt igin ise paketlemeye gonderilme
icin kullanilan pompalama isleminin uygun basingta
yapilmasi saglanmalidir.

Inokiilasyon oranmin diisiik olmast,

Inokiilasyon diizeyi %1-3 arasinda secilmelidir.

Serum Ayrilmasi

Homojenizasyon  basincmin  yeterli | Istenen degere ulasabilmek icin homojenizasyon islemi
diizeyde olmamasi, cift kademede yapilmalidir.
Inkiibasyon sonrasinda da asitlik

gelisiminin devam etmesi,

Depolama sicaklig1 4-6 °C arasinda se¢ilmelidir.

Inokiilasyon diizeyinin yeterli seviyede
yapilmamasi,

Starter kiiltiir diizeyi %1-3 arasinda yapilmalidir.

Inkiibasyon sicaklhigt siiresinin

diizgiin ayarlanmamasi,

veya

Starter kiiltiir inokiilasyon sicakligi ve inkiibasyon
odast sicakligt 43-45 °C olmali, uygun starter kiiltiir
secilmelidir.

Yapim sirasinda, karigtirma, sallama,
kaplarin sarsilmasi,

Uretim asamasinda yogurtlarin sabit kalmasi, hareket
ettirilmemesi gereklidir.

Cig siite uygulanan 1s1 isleminin diisiik
olmasi,

80 °C i¢in 30 dakika, 85 °C igin 20 dakika, 90 °C i¢in 5
dakika 1s1l islem uygulanmalidir.

Yiiksek asitlik olusumu,

Inkiibasyon islemi pH degeri 4.6
sonlandirilmalidir.

oldugunda

Uzun siireli mayalama,

Starter kiiltlir inokiilasyon sicakligi ve inkiibasyon
odasi sicakligi 43-45 °C olmali, uygun starter kiiltiir
secilmeli ve kiiltiir rotasyonu yapilmalidir.

Yetersiz sogutma yapilmast,

Depolama sicakligimin 4-6 °C arasinda se¢ilmelidir.

Gevsek kivam

Yogurt yapimi sirasinda, karistirma,

sallama, kaplarin sarsilmas,

Uretim asamasinda yogurtlarin sabitkalmasi, hareket
etmemesi saglanmalidir.

Siitiin kuru maddesinin az olmasi,

Yagsiz kuru madde diizeyinin %12 diizeyine
yiikseltilmesi ve kazeinat proteinin %4’ii agsmamasi
gereklidir.

Siitte antibiyotiklerin, inhibitorlerin (siitte
kesilmeyi 6nleyen maddelerinin olmasi
)bulunmasi,

Saglikli hayvanin siitii  kullanilmali ve ¢ig siit
tebligindeki (TEBLIG NO: 2019/64) o6zellikleri
tagimalidir.

Starter kiiltiiriin (maya olarak kullanilan
yogurt) diisiik aktivitede olmasi,

Starter kiiltiir diizeyi %1-3 arasinda yapilmalidir.

Aksi halde zaman igerisinde 1sman hava yogunluk
farkindan dolay1 yukariya dogru hareket edeceginden
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dolay1 inkiibasyon odasinin asagi1 kisimlar1 yukarisina
gore nispeten daha soguk olacaktir. Bu durum ayni
ortamda fermante edilmesine ragmen yogurtlar
arasinda kalite farkinin olugmasina neden olacaktir.
Bir diger dikkat edilmesi gereken nokta ise
inkiibasyon sonrasi sogutma ve depolama kosullaridir.
Etkin bir sogutma sistemi ile inkiibasyon isleminin
tamamlanmasi sonrasinda yogurtlarin inkiibasyon
isleminin durmasi i¢in hizli bir sekilde ve homojen
hava akisi olacak sekilde iriiniin sogutulmasi
gerekmektedir. Ayrica sogutma islemi esnasinda
iiflenen havanin hizi, sicakligi ve bagil neminin hassas
sekilde  ayarlanmast ve  kontrol  edilmesi
gerekmektedir. Aksi halde yogurt yiizeylerinin
kurumasi gibi istenmeyen kusurlar ortaya c¢ikacaktir.
Depolama kosullarinda da bu sartlarin saglanmasi ve
son tiiketiciye kadar soguk zincirin bozulmamasi
kaliteli bir iiriin i¢in gerekmektedir. Isitma, sogutma
ve depolama kosullart i¢in gerekli ortam sicakligi
kosullar1 hava ile hazirlanirken havanin hijyenik
olmasi ¢ok dnemlidir. Hava hijyenin saglanmasi i¢in
filtre gruplari kullaniimalidir. Ozellikle verimi yiiksek
olan hepa filtreler veya ulpa filtreler ifleme havasinin
cikis kisminda bulunmalidir. Uriinlerle temas edecek
hava muhakkak bu filtrasyon islemlerinden ge¢mis
hijyenik ~ hava  olmahdir.Uretim  kosullarini
kargilayacak hava sartlarinin hassas bir sekilde kontrol
edilememesi iiretim kalitesini olumsuz
etkileyecektir. Tiim bu islemler yogurdun {iretim
maliyetini ve kalitesini dolayistyla elde edilecek
iiriiniin raf fiyatlarina etki edebileceginden dolayi
sistem kurulumu yapilirken {riin 6zellikleri iyi bir
sekilde bilinmeli, dogru sistem tasarimi ve hassas
kontrolyapilmasi ilehem enerji verimliligi (isletim
maliyeti diisiik) hem de yiiksek kalitede iiriin eldesi
saglanabilecektir.

4, SONUC VE ONERILER (CONCLUSION AND
RECOMMENDATIONS)

Bu ¢aligmada besin degeri ve lezzeti ile ¢ok 6nemli
bir yere sahip olan yogurdun tiim iiretim asamalar1 ve
tiketiciye sunum asamasina kadar olan iglem
basamaklar1 incelenmis; her basamak igin Kkalite
bazinda meydana gelebilecek olasi tehditler
aciklanmig ve ilgili tehditlerin bertarafi igin gerekli
onlemler agiklanmustir.

Bir siire¢ sonucunda olusan yogurdun kalitesini bu
iiretim asamalar1 biiylik 6l¢iide etkiler. Bu yiizden her
asama, kendi igerisinde tliretim sonucu olusacak iiriine
farkli sekillerde etkileri olur. Fakat sadece iiretime
dikkat etmek, kaliteli {iriin ¢ikarmak anlamina gelmez.
Uriiniin  inkiibasyon sonrasinda sogutulmasi ve
depolanmasi hatta tiiketiciye sunulana kadar olan tiim
sathalar biiyiik neme sahiptir. En basta kaliteli siitiin
temin edilmesi, bu asamada gerekli kontrol ve
analizlerin yapilmasi, daha sonraki iglemlerin temelini

olusturacaktir. Siitiin hazirlanmasi, siitlin yogurt igine
standardize edilmesi yogurdun istenilen kivamda
olmasini saglarken homojenize edilmesi ise yogurdun
daha parlak goriiniime sahip olmasini saglayacaktir.
Fakat asil 6nemli olan noktalar 6n iglemlerden gegen
stite katilacak kiiltiir miktar1 ve inkiibasyon sartlaridir.
Inkiibasyon odasinda hava hijyeni, daha hassas
sicaklik ve bagil nem kontrolii ile ayni zamanda
homojen sicaklik dagilimi i¢in homojen hava akis
modellerinin gelistirilmesi yogurt iiretiminde yogurt
kalitesini arttiracaktir. Inkiibasyon sonrasinda ise kisa
sirede  standartlara uygun olarak  yogurdun
sogutulmasinin saglanmasi kalite kayiplarini azaltarak
iretimde de verimlilik saglayacaktir. Gerek sogutma
gerek ise depolama esnasinda ortam havasi bagil
neminin yogurt yiizeylerinin kurumamasi i¢in uygun
seviyede olmasina oOzen gosterilmelidir. Ayrica
tilketime hazir hale getirilen {iriin tiiketiciye sunulana
kadar da soguk zincirin bozulmamasi gerekmektedir.
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indirmek i¢in ¢esitli adimlar atilmaktadir. Bu ¢aligmada siirdiiriilebilirligi artiran mevcut egilimler
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Sustainability is the sum term of the steps taken to protect the environment, natural resources, and
the lives of future generations effectively. The efficient use of available resources and protection
of nature is an important approach in all areas of life to decrease the negative effect of increasing
population and production, global warming, and urbanization. Being a renewable resource, cheap,
lightweight, durable material and the ease of degradation in nature enable paper based products
favorable by users. As in all other production and consumption areas, some steps are taken in the
packaging industry to minimize the environmental impact. Here we report the current trends and
methods that increase sustainability. The material properties, carbon footprints, social aspects, and
the future for paper based packaging are discussed in the general framework.
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1. INTRODUCTION (GiRris)

natural resources have emerged as a precursor of great
problems for the future [1].

Industrial advancements drive big changes and
developments in production methods, machinery,
mechanization systems and automation, society,
social life and life styles. These advancements have
accelerated mass production capacity, while
population growth has increased the consumption
rate. The expanded impact of urbanization, intensive
industrial production and excessive consumption of

Sustainability is defined as a possible way of life
for individuals, companies, governments and other
institutions to act responsibly by sharing the
ecological resources that humans and other creatures
share, as if they own the future [2]. Awareness of
global warming, carbon emission footprint, high rate

Bu makaleye atif yapmak i¢in: B. Keskin, B.N. Altay, A. Kurt and P.D. Fleming, “Sustainability in Paper Based
Packaging,” Gazi Journal of Engineering Sciences, vol. 6, no. 2, pp. 129-137, August, 2020, doi:
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of consumption and its effects on the natural resources
have triggered behavioral changes worldwide, and
have invited people to be mindful on their duties and
responsibilities in the production and consumption
ring. In this regard, using available natural resources
efficiently and protecting environment requires
production of goods with renewable resources and
methods rather than unsustainable fossil fuel
resources [1,2]. Countries, companies, stakeholders
and individuals have started to show sensitivity on
issues such as conservation of natural resources, reuse,
recyclability and sustainability. Thus, the benefits of
economic, social and environmental achievements are
inevitable to entitle products and production methods
as sustainable (Figure 1).
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Figure 1. The effect of sustainability actions on other
fields (Siirdiiriilebilirligin diger alanlara etkisi)

An undeniable product at every stage of our lives
is packaging. It contains, protects, preserves,
transports, informs and sells in many countries and it
is fully integrated into business, industrial, and
personal use (Figure 2). It is already an important
export item for countries and has a great potential for
future. With the developing technology and increased
utilization of products, the need for packaging
increases every day, especially in times of pandemic
we are facing today where web sales grow 76% in
June [3]. The more packaging is used, the more it
creates production needs worldwide and various
trends. Some of the global trends such as increase in
customer health awareness, sustainability,
environmental concerns, recycling, digitalization and
internetization have been reported [4]. For the
regional trends, the ease of use and functionality,
small packaging size, low portion, suitable packaging
for urbanization and intense lifestyle, designs that
facilitate  fast consumption, aesthetics and
discernibility have been encountered [5,6].

Basic functions Selling functions

Product containment Promotion
Product identification

Product protection

Product differentiation
Communication
Creation of public image

Figure 2. Functions of packaging (4mbalajin fonksiyonlary)

Using recycled packaging materials, reusable
green packaging and biodegradable packaging
materials are the methods of achieving sustainability
in packaging [5]. Recycled packaging materials may
include molded pulp, corrugated cardboard,
cardboard, newsprint paper, aluminum, steel, glass,
and some plastics. Materials such as wood, plastic and
metal, bulk and hand containers, boxes, shelves may
be considered in the reusable green packaging class.
Biodegradable polymers are materials that promote
self-degradable of packaging in nature.

1.1. Market Size (Pazar biiyiikliigii)

According to worldwide market reports and
research authority in packaging, print and paper
industries, the value of global packaging industry is
estimated to be USD 1.2 trillion by 2028 listing the
trends of sustainability, demographic and economic
growth, consumer and brand owner trends would
affect the future of packaging industry [7,8]. In the
market, the paperboard packaging market was listed
to be around USD 300 billion, of which 50% is made
from wood based fiber. The value of non-fibre based
packaging, such as plastic, glass and metal packaging
was predicted to be USD 460 billion, being slightly
more than half of the total packaging market (Figure
3). Between 2018 and 2028 the global packaging
market is expected to expand by almost 3% per
annum, reaching over $1 trillion in 2023 and $1.2
trillion in 2028 [8]. Global sustainable packaging
market was around 220 billion dollars in 2018, this
figure is expected to reach 280 billion dollars by 2025
and increase with a compound annual growth rate of
~6% [9].
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2. SUSTAINABILITY IN PAPER BASED
PACKAGING INDUSTRY (KAGIT ESASLI
AMBALAJ ENDUSTRISINDE SURDURULEBILIRLIK)

Sustainability is achievable in many different
ways. Using 100% recycled materials or raw
materials, minimizing the carbon footprint during
production, transportation and consuming, reusing,
extending the life cycle of packaging while creating a
circular economy helps to get a sustainable process. If
the sustainable packaging needs to be defined, the
most sustainable packaging is the packaging that
never existed. However, since this definition cannot
go beyond being a utopia, a definition that is
compatible with reality is required. According to the
Sustainable Packaging Coalition (SPC) sustainable
packaging [10]:

* is useful, safe, and healthy for individuals and
communities throughout its life cycle,

» meets market criteria for performance and cost,

* is supplied, produced, transported, and recycled
using renewable energy,

* optimizes the use of renewable or recycled source
materials,

* is produced using clean production technologies
and best practices,

« is made from healthy ingredients throughout its
life cycle,

* is physically designed to optimize materials and
energy

« is effectively recycled and used in biological
and/or industrial closed-loop systems [10].

Another organization, the Sustainable Packaging
Alliance (SPA) that works on sustainable packaging
defines packaging as [11]:

e Effective: “Reduces product waste, improves
functionality, prevents over packaging,
reduces business costs, achieves a satisfactory
return on investment ”

e Efficient: “Improves product/packaging ratio,
improves energy, material, and water
efficiency, increases recycled content, reduce
waste to landfill”

e Cyclic: “Returnable, reusable, recyclable,
biodegradable”

e Clean: “Reduces airborne, waterborne, and
greenhouse gas emissions, reduces toxicity
and litter impacts”.

The sustainability in packaging encompasses
everything from design to production, consumption
and destruction and should influence decisions both in
the production process and in the materials used [12].
The factors that promote sustainability in the
packaging industry include consumer brand
perception, competitive pressure in the sector,
environmental advocates and company culture. The
methods that can be used to achieve sustainable
packaging are [9]:

e Recycle; use of packaging materials that can
be recycled and used in the production of new
products.

e Reuse; return, refill; designing the packaging
for multiple uses

e Reformation; as an alternative to non-
recyclable  materials, recyclable and
sustainable alternative materials can be used to
redesign the packaging.

e Reduce; reducing dimensions and amount of
material to reduce packaging waste.

e Renew; using renewable materials for a
cyclical production process and economy [9].

Apart from its writing and storing information
function, paper has been produced and used for
packaging applications for centuries. Paper and
cardboard materials are the most used packaging
materials (Figure 3) and there are different
thicknesses, structures and applications according to
their usage areas. Cardboards are formed by
combining paper of different thicknesses. Carton or
cardboard is produced in a multilayer structure,
mainly to meet the requirements of different products
in a most economical and environmentally friendly
manner. These materials have more advanced
properties than paper. The multilayered structure can
also be coated or laminated with chemicals to improve
the wettability, barrier, flexibility, or structural
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resistance properties [13]. The most common
application of paper and cardboard is secondary
packaging. Corrugated cardboard is used to transport
everything from electronics to fragile glassware and
perishable goods for industrial and residential use;
packages for convenient storage and display of
cardboard, food, medicine, and toiletries; paper bags
offer customers a sustainable option to take home the
products they bought; and paper shipping bags are
often used to pack and ship bulk materials such as
cement, animal feed, or flour. They can be designed to
be sturdy and lightweight and can be used in different
formats to meet product, industry or customer-specific
needs by adjusting the appearance and print quality
that greatly affect consumer preferences [14,15].

Plastic materials were firstly welcomed as a
revolutionary material, as they are cheap, durable and
light. Today, the thoughts on it have changed
drastically, due to the effect on the environment and
wildlife. In 2018, the British Statistical Institute
announced that 90.5% of the plastic used during the
year was never recycled [16]. Marine plastic pollution
has become one of the most serious environmental
problems in the world. Environmentally sensitive
businesses, communities and even countries all over
the world are increasingly banning disposable cases,
especially plastic bags [17]. For the use of less plastic,
precautions such as the sale of these packages were
taken instead of giving them free of charge. Unlike
paper bags that degrade on their own in nature, plastic
bags remain around for 400 to 1000 years [12].

2.1. Sustainable  Paper Based
(Siirdiiriilebilir Kagit Bazli Ambalaj)

Packaging

Paper basedPaper based packaging materials can
be recycled and are biodegradable biologically in a
short time. They are known as environmentally
friendly and has the highest recycling rate among all
packaging types. According to European Organization
for Packaging and the Environment (EUROPEN),
packaging suppliers should tell their customers how
their packaging helps them achieve their corporate
sustainability goals rather than talking about
sustainable packaging [18]. The most important
advantage of paper based packaging materials is the
perception that they benefit all stakeholders and nature
as a sustainable material. Trees or cellulose-derived
plants are renewable resources through planned
production and management. Consumers understand
that fiber-based paper packaging is easy to recycle, as
well as biodegradable. This perception creates the
image that paper packaging is natural and exactly

needed. Some sustainable effects of recycling paper
based packaging:

e Paper based materials burn easily in
incinerators. They can be used in bioenergy
energy production instead of fossil-based
fuels.

e  Paper mills use their own waste/debris (shell
and lignin) to produce more and more energy,
so use of fuel is reduced.

e  The forest industry and papermaking industry
plant at least two trees for each tree they cut.

e Trees consume carbon dioxide and emit
oxygen.

e The fiber can be reused four to seven times
without fibers being too short to be recycled
[19].

The most important environmental disadvantages

associated with paper and cardboard use are;

e biodiversity loss due to tree loss and planting,
soil erosion and basin imbalance,

o the effects of fertilizers used in growing trees,

e chemicals used in paper production and energy
production,

e water used and emissions produced during the
production [20].

Paper based applications in the packaging industry
is growing to incorporate sustainable material usage.
There are applications that utilize 100% recycled
paper or new container designs, as presented in Figure
4, that minimize plastic usage [21].
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Figure 4. Paper based sustainable packaging
prototypes (Sirdiiriilebilir kagt bazli ambalaj prototipleri) [21]
2.2. Packaging Footprints (dmbalaj Ayak izi)

Wide ranges of packaging materials are available
in the packaging industry today. With the changing
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lifestyles, expectations and needs, the consumption of
packaging materials is increasing in almost all
countries of the world. Increasing consumption also
increases the environmental impact of the packaging
industry. As the usage of glass bottles, cardboards,
plastics, cans, corrugated boxes, etc. are increasing,
the waste management problems are also increasing.
The environmental impacts are directly related to the
components such as raw material extractions,
production, transportation and disposal of the
packaging in the packaging industry (Figure 5),
generating significant impact on the consumption of
natural resources and pollution of nature [22]. Since
packaging and the materials used in the production are
important part of all areas of human life and cannot be
removed from daily life, they need to be examined and
analyzed to keep the environmental impact under
control.

Resources .
Raw metarials Design

Py
extractions ’Oﬁ' é

e Carbon
Disposal ﬂm_ﬂ Footprint

(LCA)

— Production

Gt

End-Use Transportation
Figure 5. Typical impact assessment components (Tipik

etki degerlendirme bilesenleri)

Life cycle assessment (LCA) is one of the
quantitative methods to systematically estimate the
environmental impact of the material and process used
in packaging production. LCA uses different
parameters, such as greenhouse gas (GHG) emissions,
etc. (Table 1) associated with the production,
consumption, destruction, or effects of a product
throughout its life cycle. These analyses also include
the evaluation of the energy and materials used during
the life cycle of the packaging and the waste materials
discharged to the environment. The technical
framework of the LCA consists of four components
that play an important role in the analysis. These are
the goal and scope definition, life cycle inventory
(LCI) analysis, life cycle impact assessment and life
cycle interpretation [22,23] There are number of
guidelines and standards help approaching carbon
footprint analysis at the international and national
level both for any organizations. 1SO 16759 for
instance sets guidelines for quantification and

communication for calculating the carbon footprint of
print media products (Table 1) [24].

Table 1. Greenhouse gases and global warming
potentials (GWP) (Sera gazlar: ve kiiresel ismma
potansiyelleri)

Name Chemical GWP for 100-
formula year time period

Carbon dioxide CO, 1

Methane CH, 25

Nitrous oxide N,O 265

Hydrofluarocarbons HFCs 100: 124 to
12400 (range)

Perfluorocarbons PFC / FKW 6630 to 23,500
(range)

2.3. Sustainable Design (Siirdiiriilebilir Tasarim)

Packaging design is a complex process as all
phases of the product, production, transportation and
end use need to be considered. When sustainability is
included, in addition to all these processes, design
becomes more difficult and complex. Sustainability
adds utilizations of environmental requirements, such
as degradation time of the product, chemical impact
on environmental life, the compatibility to the
sustainability goals of governments or other
organizations, the end-use, recycling or disposal of the
product [25].

Some of the Sustainable design trends;

design for recycling and reuse
edible packaging (cups and wraps)

o replace plastics with paper (plastic out, paper
in)

e shift to mono-materials

e increase recycled content

e life cycle thinking — reduce carbon footprint
[26].

2.4. Sustainable Material (Siirdiiriilebilir Malzeme)
Sustainability mostly depends on the type of
materials and the production. The prominent steps to

increase sustainability in packaging are:

e reducing plastics and shrinking packaging

size,

e increasing the use of innovative recyclable
materials,

e reduction of material use and light material
usage,
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e reduction of material waste on production
line,

e soy and vegetable-based alternative to
petroleum based inks,

e advances in design and material substitution
(including their converting and processing),

e enhancements in distribution and the

consumer use phase,

improvement to end-of-life processing,

more paper based materials,

awareness of consumer,

research and preference of

alternative materials [9].

bio-based

Paper and paperboard are the most environmentally
friendly and sustainable materials. Paper is more
renewable and recyclable than other materials in the
packaging industry. Paper based materials are suitable
for sustainable design and lamination with other
innovative alternatives to improve their properties.
The use of lightweight and effective paper packaging
would contribute to the reduction of packaging waste
in nature. In this sense, the ecological footprint of the
packaging is also reduced in nature. Paper based
material helps to reach better consumer perception and
brand positioning in the industry [9,18-19].

Paper and paperboard have limitations for some
application areas such as oily and wet products. In
these areas, to improve packaging properties paper
based materials can be laminated with biobased plastic
films to reduce petroleum based plastic usage and still
have needed properties. Paper seems a good
alternative for plastic, for this reason EU member
states are going to ban the single-use of plastic
because of its effect on the environment and wildlife
[17].

2.5. Social Aspects of Sustainable Paper Based
Packaging (Siirdiiriilebilir Kagit Bazli Ambalajin Sosyal

Yonleri)

The problems in the fields of environment,
production, the effects on natural resources and
human life form an image about the type of packaging
socially. Sustainability characteristics of paper and
cardboard packaging also determine the position
within the society. Sustainability is mostly a consumer
driven trend but consumers do not understand what
sustainability actually means.

There are behaviors expected from consumers
regarding sustainability in paper based packaging. In
this regard, checking the recycling information by

checking the packaging and labels, seeking
sustainable packaging, striving to inform people about
sustainability, purchasing, and supporting these
products by paying more for sustainable products are
the most important ones. Two out of every three
consumers believe that the companies that aim to
produce sustainable packaging and their attempts in
this regard are more reliable. The approaches of new
generation customers in the field of packaging can be
listed as follows:

e sustainable packaging preference by
examining the labels of the packages,

e direct sustainable packaging preference,

e recommending sustainable and
environmentally friendly products,

e can pay more to buy sustainable products

e 59% of consumers stated that they would pay
more for sustainable packaging [9].

Survey data by IPSOS [27] reveal the popularity
and image of paper packaging among users. These
data support paper or carton that have the most
sustainable packaging materials because of their
benefits and properties. According to survey data on
the paper and carton:

e 71% of customers think they are more likely
to buy brands that package their products in
paper or cardboard,

e 78% are more likely to buy products packaged
in paper or cardboard than in other materials
because they are better for the environment,

e 88% think paper based packaging is easy to

open,

e 88% think paper based material is easy to
recycle,

o 84% think paper is less wasteful than other
packaging,

e 81% are more in line with today’s
expectations than packaging made from other
materials,

e 83% agree that paper and cardboard
packaging can be innovative,

e 63% would purchase products packaged in
paper/cardboard so they can reuse the paper
based packaging,

o 75% feel paper based materials allow more
creative packaging designs than other
packaging materials,

e 69% think products packaged in paper or
cardboard seem more artisanal or handcrafted
[27].
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Generations of millennials and boomers are more
sensitive to sustainability and environmental impact
than other generations. Figure 6 presents the
percentage of shoppers’ feelings towards products that
are recyclable, made with recycled and renewable
materials, biodegradable, compostable and plant
based [28].

100 T

Shoppers feel positive towards companies that -
only use packaging that is... 1 & s @
71% Recyclable Biodegradable
$8% e 6T%  gax

80 T

60%

60 T i @.] . gg

Made with

40 T recycled

materials
PLE 3 ﬁ 6 ¥

Made with Plant-based
0 .  renewable
resources

Compostable

Figure 6. Customers’ feelings towards sustainable
packaging (Stirdiiriilebilir  ambalaja  karst  miisterilerin
yaklagimlary) [28]

2.6. Future of Paper Packaging (Kagit ambalajin
gelecegi)

Today, there is an average annual increase of 3.5%
in the paper packaging industry. Sustainability studies
and practices, the preference for lightweight and small
packaging size will affect this growth. The increase in
big metro-style markets instead of small markets, the
fact that consumers turn to these markets due to cost,
increase in the use of e-books, etc. reduce the use of
papers. However, e-commerce popularity increases
the use of brown corrugated cardboard paper. This rate
is approximately 3.6%. Paper replaces plastic every
day in the packaging industry. This change is currently
ongoing. However, the answers to the questions of
how and when this transition process will take place
are complex. This change takes a long time. An
increase is expected in the paper packaging sector,
especially in the field of corrugated cardboard, for the
next 10 years [29]. Thanks to digital platforms,
sustainability-themed campaigns would be organized.
Unnecessary resource consumption may be prevented
by using more of the smart technologies. By providing
the necessary information and guidance from the
digital platforms, consumers will be educated to take
the necessary steps for demanding increased
sustainability. 93% of professionals working in the
packaging industry stated that they believe that their
customers' sensitivity towards sustainable packaging
will increase [9].

3. CONCLUSION @sonug)

Reuse, reduce, renewal, recycling and reformation
methods help increasing sustainability in packaging.
Paper based packaging is the most suitable material
for all these methods. Besides recyclability, the
biodegradability and eco-friendliness of paper based
packaging increases its usage every day. The rate of
recycling and collection for paper based products are
the highest of any packaging material at 83% and
92.5%, respectively (Eurostat 2016). Paper based
products can be recycled four to seven times or more
and has the highest recycling rate among all packaging
materials.
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In general, the sustainability of power systems can be considered as a feature of the system that
enables it to remain in equilibrium under normal conditions and regain a different acceptable state
if it is affected by turbulence. Instability in a power system can take many forms, depending on
the composition of the system and its operating conditions. In this study, a new method is applied
to reduce transient fluctuations and network instability. Due to the aim of the study is transient
stability, modelling of thermal resistance in transient stability it was introduced in some part of the
article. After, In the other part of the brake resistance control, the brake resistance control was
used by a switched Thyristor, the corresponding mathematical relations using the trapezoidal
method. The obtained simulation results were presented with the presence of TCBR and its ability
to embed in the desired network.
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Genel olarak gii¢ sistemlerinin siirdiiriilebilirligi, sistemin normal sartlarda dengede kalmasini,
tiirbiilanstan etkilenmesi durumunda ise farkli bir duruma gelmesini saglayan o6zellik olarak
disiiniilebilir. Glig sistemindeki kayiplar, sistemin yapisina ve ¢alisma kosullarina baglh olarak
birgok sekilde olabilir. Bu ¢alismada, gegici dalgalanmalar1 ve ag istikrarsizligini azaltmak igin
yeni bir yontem uygulanmistir. Calismanin amaci gegici kararlilik oldugundan, gegici kararlilikta
termal direncin modellenmesi makalenin bir boliimiinde tanitilmigtir. Ardindan, trapezoidal
yontem kullanilarak fren direnci kontroliine karsilik gelen matematiksel esitlige sahip anahtarli bir
Tristor kullanmilmigtir. Elde edilen simiilasyon sonuglari, TCBRmin varligi ve istenen aga
gomiilebilme yetenegi ile sunulmustur.
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1. INTRODUCTION

In recent years, the use of FACTSs as controllable
components has increased the capacity of existing
transmission lines, thus avoiding or at least delaying
the need to install new lines that are often confined to
economic and environmental reasons. In addition to
increasing the capacity of the transmission system, the
complementary controls added to these FACTS
equipment attenuates inter-region fluctuations [1-4].
Although power system stabilizers have been widely
used to provide additional attenuation in inter-region
oscillations of the power system, the potential of
complementary damping controllers in FACTs
devices has been confirmed then the power system
stabilizers [5].

Modern power systems are large and complex
systems that are exploited under economic pressures
in a restructured competitive environment. These
pressures cause the power system to operate under
conditions very close to the security limits. Limits that
may not be well-identified. During normal operation
of the power system, there is a balance between the
mechanical power input to each power plant unit and
the output electrical power plus loss. The problem
arises when a sudden disturbance causes changes in
the output of electrical power. These disorders can
include events such as the occurrence of short circuits
on lines or generator-connected chains. The
magnitude of the disturbance is determined by the
output power loss and sudden acceleration. Brake
resistor is a high energy loss resistor in a short period
that rapidly enters the circuit at the time of the fault
such as a resistor load and absorbs accelerator energy
generated by the fault and increases power
consumption.

Reference [6] employs an approach based on the use
of FACTS devices to improve the stability of power
systems. For this purpose, using a conventional
controller and a fuzzy logic controller based on
braking resistance, the transient stability improvement
of a synchronous generator in a single machine and
then a multi-machine is investigated.

In reference [7], a two-layer control structure,
designated as a Thyristor-controlled braking resistor
(BR) control system, is proposed for the operation of
a multi-machine power system in transient conditions.
In this method, multiple local physical controllers are
introduced in the network load settings and power
transfer modes after a severe disturbance on the rotor
angle and rotor speed of each generator and the firing
angle of each Thyristor controls the time and amount
of BR. For the introduced case, the damping is

increased and the stability margin is increased. The
results obtained in this method show that the
controller is capable of controlling the system when
instability conditions are occurring.

In [8], two different new brake models are
presented, one involving a Thyristor rectifier and the
other involving a combination of a diode rectifier and
a cutter whose performance is compared to the current
Thyristor controlled brake resistor. In this
comparison, an index of speed performance of the
number of components used, heat loss and harmonics
simulation for each model is presented and the final
model is introduced. The effectiveness of the
proposed method has been tested through
Matlab/Simulink simulation concerning unbalanced
and temporal errors in the power system.

Reference [9], using Thyristor-controlled braking
resistor and fuzzy logic, has been used to increase
transient stability in a multi-machine power system. In
this method, the time derivative of total kinetic energy
deviation is used as a fuzzy controlled input for
braking resistance switching. It is noted in this paper
that the time derivative function as a controller input,
to reduce installation costs as well as the
computational burden, reduces the use of brake
resistor numbers in appropriate locations rather than
installing any braking resistor. The bus terminal
becomes each generator.

Reference [10-13], two brake resistor models, one
consisting of a Thyristor rectifier and the other
consisting of a combination of a diode rectifier and a
system breaker, are presented. In this case, their
performance is compared with the existing braking
resistance.

Reference [14-18] has been used to model and adjust
the hydro turbine governor and design of dynamic
braking resistors to improve transient stability in the
generator. In this reference, the dynamic braking
resistance proposed by the combination of the existing
governor regulator is used to improve the stability of
the generator stability margin as a transient stability
criterion. The simulation results show that the
proposed method to avoid generator speeds exceeding
the limit when a severe fault occurs in the power
system can be avoided by removing all or part of the
load.

2. INTRODUCE THE PROPOSED NETWORK
WITH TCBR PRESENCE

Brake resistance is a resistor that can be cut and
connected with a Thyristor and its effective amount in
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the circuit can be changed. To investigate the presence
of TCBR in the power grid, a typical grid is introduced
as in Figure (1). The target network is an infinite
single-machine network, which is intended to
investigate the presence of TCBR in the network. In
the presented network, it is assumed that the TCBR is
mounted on the generator bus to aid in the attenuation
of possible fluctuations. An overview of the network
studied is shown in Figure (1).

Figure 1. The studied network in the presence of
TCBR

In order to evaluate the proposed method for
mitigating transient fluctuations and network stability,
a study is conducted on a specific network in this
section. The proposed flowchart is presented in Figure

).

\
+Load flow calculations
Initial «Initial TCBR setting
settings )
~N
* Apply the error scenario
4 *The presence of TCBR at the
SIELINAS  moment of error in the network
studies )
~N

* Check damping fluctuations
«Introducing the optimal amount of

P Eue) | CBR

J

Figure 2. Flowchart of the proposed method

3. BRAKING RESISTANCE MODELLING IN
TRANSIENT STABILITY

The braking resistance modelling process is
introduced to investigate the transient stability of the
introduced equations. Consider the network order
shown in Figure 3. In TCBR we have a brake resistor
whose current is cut off and connected according to

the angle of fire, in this section we want to find an
equivalent braking resistor related to the angle of fire
that has a continuous current. As mentioned, the flow
form will be sinusoidal so that the maximum value of
the new wave is less than the maximum of the
previous discrete current.

E, =V 3
1,

} I

Figure 3. The target network with the presence of
TCBR to study the transient stability

In accordance with figure (2) we have:
IL = Iline (€
IBR = IBreaking Rsisto (2)
Network admittance matrix of the single machine

connected to an infinite bus are:
Igys = YpyusV + GprU,V (3)

ch Y14 le] [th] Ukl ”th]
+G 4
[§1=ln vallvl+ 60" vllvee @

Depending on the network we have:
0 0 1 0
Reduced network admissions matrix:

{ch = Y11V + Y12Vas + GprUp  Vyp ©)
0 =Y51Vyp + YoV + GprUpoVsy

V3y= —[Y22+GBRUK2] ™ Y21V 1D Q)

= (Y11 + GprUk1)-Vep — Y12 [V22 +

GprUk2] ™ Y21. Vi ®
Igp = [Yi1 + GprUyq) — Yip. [YVa2 +

GprUk2] ™" Y21]. Vi )
Igp = [Y11 — Yip. [Yap + GprUp2] ™. Youl. Vi (10)
lgy =

Y. Vip (11)
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IG] _
I
Yr1 YRZ] Vt]

12
Vs Yaul [V (12)
IG == YR].Vt +
YeaVi (13)
Iy +j1q = (Gm +jBR1)(Vd +qu) + (GRZ +
jBRZ)(Vbd +ijq) (14)
{Id = Gg1Vyq — BriVy + GroVia — Br2Vig (15)
Iy = GpVy + BriVa + GraVig + Br2Via

Finally, the matrix form of the equations is:

al= e o]+ o el

= + 16

[Iq Br1 Gry Vq B, Gr2 Vbq (16)
GBR1 GBR2

Iag = GBR1.Vyq + GBR2.Vyq, 17)

Generator equations:

Vo =X,1
. (18)
V, = Ej — Xl
Matrix Form of Generator Equations:
Va 0 X4l 07
Vq] h [—Xg, 0 ] [Iq] + [1] Eq (19)
XDQ U
Vag = XDQ.14, + U.E} (20)

By pasting in the lqq relation we have:
laqg = [GBR1].(XDQ.14q + U.E}) + [GBR2]. Vyqq (21)
[l = GBR1.XDQ].14q = GBR1.U.Eg + GBR2.Vpqq (22)

lag

= [1 — GBR1.]"\.GBRL.U.E}, +

kG Vi
Vada = [ eoss) @)
Iag = [YE].E} + [YH]. Vyqq (25)
Vaq = XDQ.Igq + E, (26)

By embedding the l4q relationship we will have:

Vag = U.Ej + XDQ.[E.E} + H.Vyey| (27)

Vaq = U.E} + [XDQ.E].E} + [XDQ.H].Vyy, (28)

Vag = [U + XDQ.E).E; + [XDQ.H].Vyyy  (29)
YL YN

Vaq = [YLL.E} + [YN]. Vyqq (30)

4. SIMULATION OUTPUT ANALYSIS ON THE
SAMPLE NETWORK

In this section, a short circuit fault scenario is
applied to the desired grid under the presented
relationships and the ability of TCBR to dampen the
oscillations of the synchronous generator is
investigated. The parameters of the generator and
transmission lines are considered by Table (1) and (2).
Also, the information obtained from system load
propagation studies is provided in Table (3) to obtain
the starting point of the system.

Table 1. Generator parameter values and AVR control
coefficients

Generator's Parameters

Xq Steady state direct-axis reactance 1.2
Xq Steady state quadrature reactance 0.8
Xpd Transient direct-axis reactance 0.2
H Inertia Constant 5
Tpdo Direct-axis transient short-circuit time constant 7
KA AVR gain 100
TA AVR time constant 1
fo System frequency 50

I — GBR1.XDQ] *GBR2 .Vyq, (2B)

Table 2. Reactance values of line and transformer
parameters

Network and Transformer's Parameters
Xly Line reactance 0.2
Xl, Line reactance 0.2
Xl3 Line reactance 0.2
Xl Line reactance 0.2
Xi Transformer reactance 0.1

Table 3. Quantities obtained from load flow studies
Load Flow Analysis

Vi Terminal voltage 1.05
Real power output of the machine 0.8

Qe | Reactive power output of the machine 0.6

Wo Rated angular velocity 314.15927

As shown in Figure (3), it is assumed that a short
circuit error on terminal 3 will somehow fluctuate for
the generator fault. By the relationships introduced in
this section, the TCBR control model is coded in the
MATLAB software space. According to the program
presented below, the generator angle and velocity
fluctuations in the presence and absence of TCBR are
presented. An overview of the generator angle and
velocity fluctuations in exchange for the presence or
absence of TCBR is given in Figures (4) to (7).
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According to Figures (4) and (5), it is observed that in
the absence of TCBR and with increasing time, angle
and velocity both decrease and become unstable. Also
in Figures (6) and (7), it is observed that in the
presence of TCBR, as the time, angle and velocity
decrease favourably. This section illustrates the ability
of TCBR to dampen fluctuations. The results of the
above simulations show that if the TCBR is used at the
right time and optimally, the rotor angle fluctuations
of the generators will be attenuated appropriately. It
can be seen in this section that using a control element
in the network can help attenuate the damping of the
network.

11 i I

L i L
L] 1 1 4 B 10 1 " 16 18 W
Hsech

Figure 4. Generator angle oscillation without the
presence of TCBR

Figure 5. Generator speena‘ oscillation without the
presence of TCBR

a L L

Figure 6. Generator angle oscillations in the presence
of TCBR

20 28

Figure 7. Generator speed oscillations in the presence
of TCBR

5. CONCLUSION

In this paper, while introducing the different
capabilities and applications of FACTS equipment in
different areas, the proposed solution to reduce losses
is to use FACTS controllers. Among these devices,
one focuses on a power flow controller called
Dynamic Brake Resistance (TCBR) and its purpose is
to investigate its impact and adjustment for transient
network stability. To investigate the impact of TCBR
on transient stability studies, a suitable mathematical
model has been described and an appropriate power
injection model has been demonstrated to demonstrate
its playability. The introduction of the TCBR model
into the network understudy to perform optimum
broadcast computation by MATLAB software was
done by adding a virtual bus to the network. This
virtual bus, which we consider nb+1, was added to the
Toolbox and the network equipped with this
equipment was compared to TCBR-free. The analysis
of the results shows that by adding a TCBR number to
the studied network, the unstable fluctuations in the
network have been desperately attenuated. In this
regard, the most suitable location for IPC installation
is to increase the attenuation of the system in the
generator bus. The main advantages of the proposed
method over the previous methods can be summarized
in the simplicity of problem analysis and its
formulation, satisfying all constraints of equality and
inequality in achieving the optimal work point.
Comparison of the proposed method with the work
done in the field shows that, unlike previous methods,
TCBR as a cheaper FACTS controller has increased
network stability to a greater extent; At the same time,
it offers other capabilities such as fault current
limiting, independent control of active and reactive
power, thereby increasing system flexibility.
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Bu ¢alismanin temel amaci, gdgmen, miilteci ve siginmac iscilerin Is Saghgi ve Giivenligi (ISG)
faktorleri literatiiriinii 6zetlemektir. 2007-2019 yillar1 arasinda yayinlanan caligmalar igin
ResearchGate, Simon Fraser University, UK Audit Commission, ScienceDirect, SSRN,
academia.edu, Hacettepe Universitesi, SAGE, SemanticScholar, Middlesex University London,
Scopus, Scopus, ProQuest Dissertations & Theses GlobalPub, Web of Science veri tabanlarini
aragtirarak bir kapsam incelemesi ger¢eklestirdik. Calisma 5 nicel, 12 nitel ve 3 karma metodoloji
ile yapilmustir. Temel bulgular, yerlilere kiyasla, gbgmen ve sigimmaci ¢alisanlarin daha diigiik
vasifli islerde ¢aligtigini, igyerinde algilanan ayrimeciligin yaygin oldugunu; daha uzun siireler
calisma talep edildigini, daha kotii gevresel ¢aligma kosullar1, daha fazla mesleki risklere maruz
kaldigimi (6rnegin, fiziksel, kimyasal, ergonomik ve psikososyal tehlikeler); mesleki yaralanma
riskinin daha yiiksek oldugunu; daha kétii genel ve zihinsel saglik durumlari oldugunu; ticretlerini
geregi lizere alamadiklarini, saglik hizmetlerine gerektigi gibi erisemediklerini gostermektedir.
Mevcut inceleme bulgular, gdgmen ve sigmmact calisanlarin olumsuz ISG faktdrlerinin
iyilestirilmesini ve saglik hizmetlerine adil erigsimin garanti edilmesini saglamak i¢in biitlinciil bir
kiiresel uzlagsmaya ihtiyag oldugunu gostermistir. Coziim prosesi, isyerinde mesleki risk
faktorlerini ve iligkili olumsuz sonuglar1 énlemek ve izlemek i¢in somut ve kanita dayali bir
yaklagim gerektirecektir.
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The main purpose of this study is to summarize the existing literature on Occupational Health and
Safety (OHS) of migrant, refugee and asylum-seeking workers. Simon Fraser University, UK
Audit Commission, SSRN, Hacettepe University, SAGE, SemanticScholar, Middlesex University
London, Scopus, Scopus, ProQuest Dissertations & Theses GlobalPub, Web of Science for studies
published between 2007-2019 We conducted a scope review by researching databases. The study
was carried out with 5 quantitative, 12 qualitative and 3 mixed methodologies The main findings
are that immigrant and asylum-seekers work in lower-skilled jobs compared to the locals, and
perceived discrimination in the workplace is widespread; longer work is demanded, poorer
environmental working conditions are exposed to more occupational risks (eg physical, chemical,
ergonomic and psychosocial hazards); the risk of occupational injury is higher; worse general and
mental health conditions; It shows that they could not get their fees properly and access health
services properly.The current review findings have shown that a holistic global consensus is
needed to ensure that the negative OSH factors of immigrant and asylum-seeker workers are
improved and that fair access to health services is guaranteed. The solution process will require a
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145-159, Agustos, 2020, doi: https://dx.doi.org/10.30855/gmbd.2020.02.07.
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concrete and evidence-based approach to prevent and monitor occupational risk factors and
associated negative outcomes at the workplace.

https://dx.doi.org/10.30855/gmbd.2020.02.07

1. GIRIS (INTRODUCTION)

Uluslararas1  Calisma  Orgiitii  (1LO) 2017 son
tahminlerine gore, diinya ¢apinda yaklasik 258 milyon
uluslararas1 gd¢men, 234 milyon caligma c¢agindaki
gocmen (15 yas ve iistii), 164 milyon gocmen isci var;
bunlarin 95,7 milyonu erkek ve 68,1 milyonu kadindir.
Genel olarak, ¢aligma ¢agindaki gé¢menler 15 yas ve
iistli kiiresel niifusun yiizde 4,2'sini, gdgmen isgiler ise
tiim ¢aliganlarin yiizde 4,7'sini olusturmaktadir. Hedef
tilkelerde, gog¢men isgilerin kiiresel isgiicii iginde,
calisma cagindaki kiiresel niifustan daha yiiksek payi,
gocmen olmayanlara (yizde 61,6) gore gd¢menlerin
isgilicline katilim oraninin daha yiiksek olmasindan
(viizde70,0) kaynaklanmaktadir [1]. Uluslararasi
gdcmenlerin Diinya Saglik Orgiitii (WHO) Avrupa
Bolgesi'ndeki 53 iilkede niifusun yaklasik %10'unu
(90,7 milyon) temsil ettigi ve bu Bolgedeki tim
calisanlarin yaklagik%12'sinin gé¢gmen oldugu tahmin
edilmektedir [2].

Diinya genelinde diizensiz gd¢men sayist giderek
artmaktadir ve giliniimiizde toplam goc¢iin yaklasik
%15’inin  diizensiz kosullar altinda gerceklestigi
tahmin edilmektedir [3]

Cografi ve ekonomik konumundan &tiirli, Suriye
basta olmak {izere, Afganistan, Irak, Giircistan, Iran ve
Tirk  Cumbhuriyetleri, Afrika, Dogu Avrupa
iilkelerinden Tiirkiye’ye son dokuz yilda alti milyona
yakin (I¢isleri Bakanhgi Gog Idaresi kayitlarina gore Tiirkiye 'de
bulunan yabancilarin sayisi hakkinda 08.11.2019 tarihli bakanlhk
agiklamasy) go¢men, miilteci, sigimmaci ve diizensiz
gocmen bulunmaktadir. Bakanlik aciklamasina gore
2019 yili sonu resmi kayitlarina gore Tiirkiye’de
5.074.908 yabancinin bulundugu yoéniindedir. ILO
ortalama hesaplamalarina [3] gore sayilart tespit
edilemeyen kayit disi diizensiz gé¢menleri eklersek
toplam say1 yaklasik 5.970.480 civarina gelmektedir.
Dolayistyla, ulusal niifusun %7’si kadar, yaklasik 6
milyon uluslararasi gogmen bulunmaktadir. Tiirkiye’de
bulunan sadece Suriyelilerin sayisi, resmi rakamlara
gore 3.576.644 kisidir. Bunlarin 1.654.116 kisisi kadin,
1.922.228 kisisi erkektir. Bu niifusun ¢aligma yasinda
olanlarin sayist (15-64 yas) 936.346 kadin, 1.167.562
erkek olmak iizere toplam c¢aligabilir Suriyeli niifusu
2.103.908 kisidir. Calisabilir Suriyeli niifusunun
toplam Suriyeli niifusuna oran1 %58’dir (14.02.2020 tarihi
itibaryla, Gé¢ Idaresi Genel Miidiirliigii  istatistik  verisi).
Tirkiye’de bulunan toplam yabancilarin sayist
iizerinden hesapladigimizda ¢alisma yasindaki toplam

yabanci sayisinin yaklasik 3.462.878 kisi oldugu
goriilir [4].

Tiirkiye’deki istihdam oranlarma bakarsak; toplam
nifus Tirkiye Istatistik Kurumu (70ik), Adrese
Dayali Niifus Kayit Sistemi 2019 Sonuglarina gore 83
milyon 154 bin 997 kisiye ulasti. Tirkiye’de 15-64 yas
araligindaki toplam niifus 56.391.925 kisi ve bunun
28.524.329 kisisi erkek, 27.867.596 kisisi kadinlardan
olusmaktadir. Istidama katilim oranmin %67 olmasi
miimkiin iken, reel katilim orami 15-64 yas araligi
niifusun sadece %>53’udiir [5]. Yukaridaki bilgiler
1s1¢inda  goriiyoruz ki gdemen, miilteci, siginmaci,
uluslararasi  koruma altindakiler ve diizensiz
gbemenlerin istihdama katilim orani yerli ¢alisanlardan
%S5 daha yiiksek. Bu durum mensei {ilkenin
disindakilerin  yagamlarin1  siirdiirme  kaygilarim
aciklamaktadir.

Yabanci ¢aliganlar, i¢inde bulunduklar1 zor kosullar
nedeniyle, genellikle yerli halkin yapmak istemedigi
fiziksel giice dayali, niteliksiz, giivencesiz ve diisiik
iicretli igler yapmaktadirlar. Ayrica yerel ¢alisanlardan
daha wuzun saatler ve daha koti kosullarda
calismaktadirlar. Uluslararasi literatiirde “3D isler”
denen tehlikeli, kirli ve asagilayici (dangerous, dirty,
demeaning) olarak adlandirilirlar. Bu sebeple, hem
mesleki yaralanma ve hastalik riski daha yiiksektir hem
de yerlilerden daha fazla olumsuz mesleki maruziyet
oranlarna sahiptirler [6, 10, 11].

Gogmen ve miilteci isgilerin ¢ogu, agir fiziksel is
yiikii, yaralanma riski, toksik maddelere maruziyet
veya agir psikososyal risk etmenlerine (6rn. yiiksek zihinsel
is yiikii, olumsuz sosyal etkilesimler, iicret sorunlari, mobbing)
maruz kalan islerde ¢calismaktadir. Bu nedenle, gogmen
ve miilteci is¢ilerin is saglig1 ve giivenligi sorunlari tim
diinyada halk sagliginin ¢ok dnemli bir pargasidir.

Daha onceki calismalar gostermektedir ki yerlilere
kiyasla gdgmen isciler:

1. Giivencesiz ve sozlesmesiz kosullarda ise alinmakta,
diisiik vasifli islerde calistirilmaktadar.
2. Caligma alanlar1 tehlikeli islerde yogunlagmustir.
3. Mesleki yaralanma ve hastalik riski daha yiiksektir.
4. Gelirleri aglik sinirinin ¢ok altindadir.

Diger iilkelerde de oldugu gibi, 6zel ve kayit disi ev
is¢ilerine ve bakicilara yonelik talebin artmasiyla,
sosyal koruma ve haklara tam erisimi olmayan bir
yabanci ¢aligsan kadin varligi bulunmaktadir.
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Bu ¢aligmanin amaci;

1. Kapsam ve gozden gecirme yoluyla mevcut
literatiirii ozetlemek
2. Gegmisteki ve mevcut durumu analiz etmek ve
3. Gocmen miilteci isciler arasinda is sagligi ve
givenligi ile ilgili gelecekteki arastirmalara yonelik
onerilerde bulunmaktir.

Asagidaki nedenlerle go¢gmen calisanlara odaklanmaya
karar verdik:

1. Gogmen isgilerin Is Saghg ve Giivenligi
konusundaki eski sistematik ve kapsam belirleme
incelemeleri yeterince ele alinmamustir [7,9,11-13]; ve
2. Ekonomik olumsuzluklar, iklim degisikligi ve
savaglar gibi nedenlerden dolay1 ekonomisi ve
giivenligi ytiksek iilkeler iizerinde dngdriilemez bir go¢
baskist yaratmistir, sosyal sorunlara neden olmus,
olumlu ve olumsuz ekonomik etkiler getirmistir
[3,4,14].

2. YONTEMLER (METHODS)

Literatiirdeki yontemleri kullanarak bir kapsam
incelemesi yaptik ve Tablo 2’de gruplandirdik [7,9,15-
17].

2.1. Arama Stratejisi (Search Strategy)

2007-2019 yillar1 arasinda yayimlanan ¢aligmalar
i¢in Simon Fraser University, UK Audit Commission,
SSRN, academia.edu, Hacettepe Universitesi, Ebsco,
SAGE, SemanticScholar, Middlesex University
London, Scopus, Scopus, ProQuest Dissertations &
Theses GlobalPub, Web of Science veri tabanlarmi
arastirarak bir kapsam incelemesi gergeklestirdik.

Veri tabanlarinda gogle ilgili terimleri, sonra is
saglig1 ve giivenligi ile ilgili terimleri taradik:
Arama 1. (Gog¢ tamimlar1) anahtar kelimeler: Gog
(Migration) OR Go6gmen (Immigrant) OR Miilteci
(Refugee) OR Gogmen is¢i (Migrant worker) OR
Kadin Gogmen Is¢i (Female Migrant Worker) OR
Gogmen Tarmm Isgisi (migrant agricultural worker)

GOC KAVRAMLARIILE YAPILAN TARAMALAR

30 27
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20 14

15 12
10

5 ° 1 3 i 1 2
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GoOC GOCMEN  MOLTECT GOCMEN  KADIN  GOCMEN
[al] GOCMEN  TARIM
15C1 15CIS1

111 TARAMA INCELENEN 20 CALISMA

Sekil 1. Go¢ tanimlari ile yapilan taramalar (Scans with
migration definitions)

Arama 2: (Is sagligi ve giivenligi tanimlar1) anahtar
kelimeler: s (Work) OR Istihdam (Employment) OR

Egitim (Training) OR Mesleki (Occupational) OR is
Saglig1 (Occupational Health and Safety) OR Mesleki
Hastaliklar (Occupational Diseases) OR s kazasi
(Occupational accident),

iSG KAVRAMLARIILE YAPILAN TARAMALAR
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20 11 9 11 9
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0
is iSE EGITIM  MESLEK1 isG MESLEK IS KAZASI
YERLE SME HASTALIGI
111 TARAMA INCELENEN 20 CALISMA

Sekil 2. ISG tanimlari ile yapilan taramalar (Scans with
OHS definitions)

2.2. Secim / Haric Tutma Kiriterleri Ve
Degerlendirme  (Inclusion/Exclusion  Criteria ~ And
Assessment)

Bagliklar ve ozetler, esas olarak, asagidaki inceleme
kriterlerini karsilamayanlar1 hari¢ tutmak i¢in tarandi:
hakemli bilimsel dergilerde ingilizce veya Tiirkce
olarak yaymlanan gd¢menler ve Is Saglig1 ve Giivenligi
konularina odaklanmis ve gd¢menlere odaklanan
orijinal makaleler, raporlar ve tezler saptanmustir.

Dabha sonra, ilgili tiim makaleler tam olarak okundu ve
asagidaki kriterler uygulanarak ikinci bir se¢im yapildi:
taranan nitel, nicel ve karma ¢alismalar;

(@ go¢, is ve saghk arasindaki iliski,
(b) gbe¢men isciler arasinda is sagligt ve  giivenligi,
(c) gbcmen is¢ilerin saglik durumu,

(d) istihdam edilen gogmenler arasinda gergeklestirilen
Onleyici programlar / faaliyetler,

(e) goemen isgiler arasinda saglik ve giivenligin
sosyal, mesleki, kiiltirel ve / veya ekonomik
belirleyicileri,

(f) gb¢men isgiler arasinda saglik hizmetlerine erisim
ve bu hizmetlerin kullanimu.

Son olarak, dahil edilen ¢alismalarin her biri,
calismanin ana ozellikleri (yazarlar, yi1l ve dergi) dahil
olmak {izere bir dizi parametre kullanilarak
degerlendirildi; ¢alismanin iilkesi, amaci, tasarimi ve
donemi; bilgi toplama teknigi, katilimcilarin 6zellikleri
(6rneklem biiyiikliigi, cinsiyet, yas, dahil etme / hari¢
tutma kriterleri, varsa karsilastirma grubu), ana
sonuglar, sinirlamalar (varsa); ve sonuglar.

3. SONUCLAR (RESULTS)

Sonug ¢iktilar: raporlanmayanlar ve kopya galigmalar
kaldirdiktan sonra, toplam 11 1kayit belirledik.
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YILLARA GORE INCELENEN YAYINLAR
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Sekil 3. Yillara gore incelenen yayinlar (Publications
examined by years)
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Sekil 4. Incelenen yaymlar ve tiirleri (Publications
reviewed and their types)
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Sekil 5. Incelenen yaymlarda kullanilan metotlar
(Methods used in the publications)
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Sekil 6. Incelenen yaym cinslerine gore kullanilan
metotlar (Methods used by publication types)
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Sekil 7. Uygulama alanina gére kullanilan metotlar
(Methods used by application area)

Daha sonra, bu potansiyel olarak alakali caligmalarin
91 tanesi taramada basliklara ve Ozetlere dayanarak
elendi ve 20 ¢alisma dahil edildi.

Incelenen 20 calismanin on iki tanesi nitel [2, 4, 6, 7, 9,
11, 12, 16-20], bes tanesi nicel [5, 8, 10, 13, 14], i¢
tanesi karma [1, 3, 15] caligmalardir.

DAHIL EDILEN CALISMALARIN
METODLARI

KARMA
15%

NiCEL
25%

NITEL
60%

Sekil 8. Dahil edilen c¢aligmalarin metotlart (Methods of
the included studies)

Caligmalarm %751 [1-3, 5, 6, 8-13, 15, 17, 18, 20]
kesitsel, %251 [4, 7, 14, 16, 19] uzunlamasina ¢alisma
idi.

CALISMALARIN TASARIMI

UZUNLAMASINA
25%

KESITSEL
75%

Sekil 9. Caligmalarin tasarimi (Design of studies)
Calismalarin %25°1 [3,7, 14, 16, 20] nesnel verilere,

%75°1 [1, 2, 4-6, 8-13, 15, 17-19] subjektif (anket,
goriisme vs.) verilere dayanmaktadir.
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VERi TOPLAMA

Sekil 10. Veri toplama nitelikleri (Data collection features)

Incelenen calismalar, nitel, nicel ve karma
metodolojilerin tiimiinii  kapsamaktadir.  Nitel
calismalar, gézlem, goriismeler ve belge analizi gibi
nitel veri toplama yontemlerinin kullanildig1, genellikle
algilara dayali ve olaylarin dogal ortamda isleyisi
gergevesinde ortaya konmasina yonelik siireglerin
izlendigi arastrma tlriidiir (Arslan, 2012). Nicel
calismalar, olaylar1 nesnellestirerek goézlemlenebilir,
Ol¢iilebilir ve sayisal olarak ifade edilebilir bir sekilde
ortaya koyan, gozlem ve 6l¢gmelerin tekrarlanabildigi
ve objektif yapildig1 aragtirma tlirtidiir (Arslan, 2012).
Karma arastirma yontemleri, arastirmacinin bir ¢alisma
veya birbirini izleyen c¢alismalar icerisinde nitel ve
nicel yontem ile yaklasim ve kavramlar: birlestirmesi
olarak tanimlanir. Kesitsel c¢aligmalar belirli kisa
zamanda, zaman faktdriiniin verilere etki edemedigi
stireli ¢aligmalardir. Uzunlamasina ¢aligmalar ise,
geriye ve ileriye yonelik, uzun zaman diliminde,
verilerin lizerinde zaman etkisinin var oldugu
caligmalardir.

Tablo 1. Go¢men isgilerin is saglhigi ve giivenligi ile
ilgili kapsam incelemesinde yer alan 20 ¢aligmanin
temel ozelliklerinin Ozeti (2007-2019)
(Summary of the key features of the 20 studies included in the scope

review of migrant workers of migrant workers on occupational
health and safety (2007 2019)

DEGISKEN %
CALISMANIN TURU

NITEL 12 (%60)
NICEL 5 (%25)
KARMA 3 (%15)
CALISMANIN TASARIMI

KESITSEL 15 (%75)
UZUNLAMASINA 5 (%25)
CALISMALARIN TARIHLERI

2007 3 (%15)
2011 1 (%5)
2012 1 (%5)
2013 3 (%15)
2014 2 (%10)
2015 2 (%10)
2017 4 (%20)
2018 1 (%5)
2019 3 (%15)
VERI TOPLAMA YONTEMLERI

Anket, yiiz ylize goriisme, grup 15 (%75)
goriigme

Nesnel veriler (istatistik veriler, kaza 5 (%15)
kayitlari, vaka listeleri)

3.1. Nitel Calismalar (Qualitative Studies)

Tablo 2'de 12 nitel ¢alismanin [2, 4, 6, 7, 9, 11, 12,
16-20] temel ozellikleri, sekiz kesitsel [2, 6, 9, 11, 12,
17, 18, 20] ve dort uzunlamasina ¢alisma ¢ergevesinde
[4, 7, 16, 19] gosterilmektedir.

Arastirma sorusuna dayanarak, nitel ¢aligmalari
asagidaki bes ana grup altinda toplayabiliriz:

1. 1SG kavram, yasal gereklilik ve uygulamalar,

2. Devlet diizenlemeleri, taraflarin karsilikli hak ve
sorumluluklari, global uygulamalar ve sorunlari [2,
4,6,7,9,12,16-20]:

Gogmen calisanlarn ISG  diizenlemelerinin yerine

getirilmesinin Oniindeki engelleri daha karmagik ve

maliyetli bir hale gelmeden izlemek ve {istesinden
gelmek Onemlidir, gdg¢menlerin konut ihtiyaclarini
iyilestirmek i¢in, diigiikk faizli kredilerin saglanmasi
gerekir [2]. Isyeri kazalarmi ve hastaliklarim 6nlemek
icin gé¢men is¢iler adina yasal korumanin daha da
giiclendirilmesi  gerekmektedir, her hiikiimetin,
gbemen isciler de dahil olmak {izere, her is¢inin belirli
hak ve korumalara sahip olacagini agik¢a veya dolayl
olarak ifade ettigi var olan ISG ile ilgili yasalari vardir
ve uygulanmalidir, gd¢men iscilere de anlagmazlik
yasandiginda igverenini degistirme hakki verilmelidir

[4]. Gogmen is¢i ve igverenlerinin saglik ve giivenlik

konusundaki inanglar1 tanimlanmalidir, Is saghigi ve

Giivenligi politikasinin ne kadar etkili oldugunun

kapsamli bir incelemesi yapilmalidir [6]. Go6g¢men

tarim is¢ilerinin karsilagtigi sorunlarm ¢ok boyutlu
oldugu ve gd¢men is¢i sorunlarinin ele alinmasi igin
hem politika gelistirmeye hem de daha fazla
aragtirmaya ihtiya¢ oldugu saptandi [7]. Gog ve ev
isciligine iligkin problemlerin ¢dziim yollar1 igin
gbecmen ev isgisi kadinlar tarafindan bigimlendirilen
ulus Gtesi aglarin, ulusal ve uluslararasi formel destek
mekanizmalarina gereksinim vardir, miilteciler ve
insan ticareti kurbanlart ile iligkili olarak devletlerin ve
uluslararas1  Orgiitlerin, uluslararasi insan haklari
yasalarini temel alarak siirdiiriilebilir ¢oziimler iiretmek
icin birlesmelerinin gerekliligi belirtilmelidir [9]. Baz1
isverenler, ev is¢ilerinin kirilganliklarindan
yararlanmaktadir, ¢iinkii yasalar buna izin vermektedir,
ayrica, i kanunu, igverenlerin ev iscilerine siirekli
olarak asgari tlicrete gore Odeme yapmalarina izin
veriyor. [12]. Cok smurli pazarlik giicii nedeniyle,
gbemen isciler ISG haklarmi etkin bir sekilde
savunamamaktadirlar, o6zellikle yazili sozlesmelerin
yoklugunda, bir is iliskisinin varligimi kanitlamada
gogmen iscilerin  karsilastiklar1 engelleri ortadan
kaldirmak igin yenilik¢i yollar aranmalidir, ortak ISG
komitelerinin kurumsallastirilmas1 ve sendikalarda
reform yapma yoluyla toplu pazarlik mekanizmalarinin
gliclendirilmesi saglanabilir [16]. Gogmen iscilerin



150

Akyildiz, Ekmek¢i ve Bashgil / Gazi Miihendislik Bilimleri Dergisi 6 (2). (2020) 145-159

¢ogu birden fazla giivenlik a¢181 yasamaktadir, gdgmen
isciler i¢in; ISG ile ilgili yeterli politika ve prosediir
olusturulmamasi, igyerinin kotii ¢alisma kosullar1 ve
giivenli olmayan durumlar igermesi, ISG ve isyerindeki
haklar1 konusunda siirli bilgiye sahip olmalar1 ve
calisma kosullar ile tehlikelerin bildirilmemesi ve ISG
sorunlarina yanit verilmemesi, bu giivenlik agiklarini
olusturur. [17]. Isverene bagimlilik, giivenlik agigim
artir - ve calisanin  giiciinii  azaltir, Iscilerin
igverenlerine  bagimli  olmalarinin,  gé¢menlik
stirecindeki rolii nedeniyle, is¢i sesinin susturulmasi
etkisine sahip oldugunu ve bunun iyi mekanizmalarla
ele alinmasi gerektigi anlagilmistir, kayit dig1 gogmen
iscilerin tamami kayit altina almmaldir [18]. Is
diinyasi, yeni teknolojilerin donistiiriicii etkisiyle,
demografik ve iklim degisikligi ile yesil ekonomiye
gecis gibi derin degisimler gegiriyor, bu degisiklikler,
diinya calisanlarmin giivenligi ve sagligi i¢in yeni
zorluklar ve yeni firsatlar getirecektir [19]. Kiiresel
giiclerin ekvatorun altindaki {ilkelerde yarattigi
karigikliklarin -~ sonucunda go¢menler igin hedef
iilkelerde de global giicler gb¢men isciler i¢in sorun
olusturmaya devam ederler, siirekli bir kaos ve
tedirginlik ortami siirer gider, bu baskilar isgilerin
saglik hizmetlerine erisimini de baskilar, bu
olumsuzluk is¢ilerin saglikli ve tehlikesiz bir isyerinde
calisma hakkini sinirlandiran ve zayiflatan politik ve
ekonomik diizenleyiciler tarafindan hesaba katilmalidir
[20].

3. ISG egitimi, mesleki egitim, dil, iletisim, saglik
destegi [2,4,6,11,17]:
Yaralanmalar1 azaltmak i¢in egitimcilerin tam zamanl
olarak ise alinmasini gerekir, egitimin etkisiz olmasinin
en 6nemli nedeni zayif dil becerisidir [2]. Is kazalarin1
ve hastaliklarint 6nlemek i¢in hem gé¢menlere hem de
isverenlerine pratik destek saglanmalidir. Gogmen
is¢ilere, 6zellikle is kazalar1 ve meslek hastaliklari ile
ilgili olarak, iicretsiz ya da oldukga siibvanse edilen
tibbi hizmetlere erisim saglanmali [4]. Calisanlarin
Orgiin egitim diizeyi ve temel dil bilgisi, saglik ve
giivenlik egitimi i¢cin de dnemlidir, ¢alisanlarin saglik
hizmetlerinin dokiimantasyonu tutulmalidir [6]. Saglik
hizmetlerinin gé¢men niifusa erisimini arttirmaya
yonelik c¢abalar, go¢men iscilerin refahin1 da
artiracaktir, ortak dilin rolii asla inkar edilemez,
gdcmen niifusun dil becerileri ile donatilmas: bilgiye
ulagsmalarim ~ kolaylastirir  ve  ISG  hizmetlerine
erigilebilirligi ~ artirir ~ [11].  Gilivenli  ¢aligma
entegrasyonunun basarisi, is bulmadan 6nce haklari
hususunda bilgi saglamaya, uygun is egitimi saglamaya
ve yaralanmalarin Onlenmesine iliskin egitim
toplantilarina katilmaya tesvik edilmesine baglidir [17].

4, Gozetim sistemi, belgelendirme ve 1SG’ne erisim
zorluklari [6, 11]:

Mesleki yaralanmalar ve hastaliklar i¢in gdzetim
sistemi kurulmalidir, Calisanlarin saglik hizmetlerinin
dokiimantasyonu tutulmalidir [6]. Gé¢men iscilerin Is
Sagligt  ve Giivenligi hizmetlerine erisiminde
karsilagtiklar1 zorluklar bas edilmez ve ¢ok yonlidiir
[11].

5. Psikososyal riskler, cinsel taciz, disiik Ticret,
tazminat, somiirti, is so6zlesmeleri sorunu, baski [4,
7,9, 12, 16, 18]:

Gogmen isgiler de dahil olmak tizere tiim isgilerin toplu

olarak orgiitlenmesine izin verilmeli, gdgmen iscilerin,

yerli calisanlar gibi, esit tiicret, izin ve tazminat
haklarindan  yararlanmalar1  saglanmali, gb¢men
iscilerin de anlagmazlik yasandiginda isverenini
degistirme hakki verilmelidir [4]. Gé¢men ¢iftcilerin
isgiicli, saglik, psikososyal ve licret kosullari ile ilgili
aragtirma eksikligine dikkat ¢ekilmelidir [7]. Miilteciler
ve insan ticareti kurbanlari ile iligkili olarak devletlerin
ve uluslararasi Orgiitlerin, uluslararasi insan haklari
yasalarini temel alarak siirdiiriilebilir ¢oziimler iiretmek
icin birlesmelerinin gerekliligi belirtilmelidir [9]. Baz1
isverenler, ev is¢ilerinin kirilganliklarindan
yararlanmaktadir, ¢iinkii yasalar buna izin vermektedir.
Isverenler, ev iscilerinin saglk ve giivenligi ile
ilgilenmek zorunda degildir, ¢linkii hane halklar1 saglik
ve giivenlik yasasindan muaftir. Ayrica, is kanunu,
igverenlerin ev iscilerine siirekli olarak asgari licrete
gbre 6deme yapmalarina izin veriyor [12]. Cok sinirli
pazarlik giicii nedeniyle, go¢men isciler ISG haklarmi
etkin bir sekilde savunamamaktadirlar, 6zellikle yazili
sozlesmelerin yoklugunda, bir is iliskisinin varligin
kanitlamada gd¢men isgilerin karsilastiklart engelleri
ortadan kaldirmak igin yenilik¢i yollar aranmalidir,
ortak ISG komitelerinin kurumsallastirilmas1  ve
sendikalarda reform yapmak yoluyla toplu pazarlik

mekanizmalarinin giliglendirilmesi saglanabilir [16].

Isverene bagimlilik, giivenlik agigim1 artirir ve galisanin

giiciinii azaltir, ISG uygulamalarin1 ve diizenleyiCi

etkinligi zayiflatan 6nemli faktorler, go¢ programlarini
yoneten devlet kurumlari ile istihdam standartlarini
diizenleyen yasalar ve is¢i tazminati ve is sagligi ve
giivenligi de dahil olmak {izere, i mevzuatina
uymaktan sorumlu tagra kurumlari arasindaki iletigim
yetersizlikleridir [18].

3.2. Nicel Calismalar (Quantitative Studies)

Tablo 2'de 5 nicel ¢aligmanin [5, 8,10,13, 14] temel
ozellikleri, dort kesitsel nitel ¢calisma [5, 8, 10, 13] ve

bir uzunlamasmma c¢alisma c¢ercevesinde [14]
gosterilmektedir.
Arastirma sorusuna dayanarak, nicel ¢alismalart

asagidaki li¢ ana grup altinda toplayabiliriz:
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1. iISG kavramu, yasal gereklilik ve uygulamalar,
devlet diizenlemeleri, taraflarin karsilikli hak ve
sorumluluklari, global uygulamalar ve sorunlart [5,
8, 10, 13]:

30 yasin altindaki is¢ilere odaklanarak, mesleki egitime

erigsim saglamak i¢in gogmen isci galistiran isletmeler

iizerinde denetimlerin tavsiye edilir [5]. Go¢gmen kadin
isgiler temel haklardan yoksundurlar. Yazili kadin
haklar1 uygulamalar1 kendilerine ulagsmiyor, gé¢men
kadin iscilerin sorunlarinin ¢6ziimil i¢in acil bir
calismaya ihtiya¢ vardir. Hiikiimete ve STK'lara
gdcmen kadin is¢ilerin haklarini korumak ve iyilestirici
onlemler almalarinda yardimec1 olacak tespitler yapildi
[8]. Tim igyerlerinde asgari uygun ve adil bir yasam
kosulu saglanmalidir, yasal diizenlemelere ve
mevzuatin uygun sekilde uygulanmasina, gégiin itici
faktorlerinin kontrol altina alinmasina acil ihtiyag
vardir [10]. Calisma sozlesmeleri sirasinda tim
gocmen  iscgilere  saglik  hizmetleri  sigortasi
saglanmalidir [13].

2. 1ISG egitimi, mesleki egitim, dil, iletisim, saglik
destegi [5, 10, 13, 14]:

Mesleki egitim, gd¢men isciler arasindaki mesleki
yaralanmalarin azaltilmasinda birinci siradadir, uzun
siire ¢alisanlarin mesleki yaralanma olasiligi daha
fazladir [5]. Saglik hizmetleri, egitim ve diger tim
sosyal glivenlik 6nlemleri, yalnizca gé¢men isgiler igin
degil, aile iiyeleri i¢in de hesapli ve erisilebilir olmalidir
[10]. Katar'daki gégmen isgiler sirt agrisi, bas agrisi,
kalp ve solunum yolu hastaliklari  gibi
kardiyopulmoner, Gl abdominal, ishal, peptik iilser,
yorgunluk, depresyon, anksiyete, stres ve diyabet,
hipertansiyon ve astim ve alerjik hastaliklar gibi saglik
sorunlar1 yasamaktadirlar, en yaygin is kazasi, diisme,
kayma ve cisim ¢arpmasidir, go¢men isgilerin
neredeyse %80'inde saglik sigortasi yoktur [13].
Calismalarin =~ ¢ogunun isgilerin  GOzelliklerini
tanimladigint ve bazilarinin da isyeri ozellikleri ve
gocmenlerin genel saglik durumu ile ilgili oldugunu
gostermektedir [14].

3.  Psikososyal riskler, cinsel taciz, diisiik tcret,
tazminat, somiird, is sozlesmeleri sorunu, baski
[5, 8]

Is sdzlesmesinin mesleki yaralanma iizerinde de énemli

etkisi vardir, cinsiyet, mesleki yaralanmalarda 6nemli

bir etkiye sahiptir [5]. Go¢men kadin is¢iler temel

haklarindan mahrumdurlar ve isverenleri tarafindan

somiiriilmektedirler [8].

3.3. Karma Cahsmalar (Mixed Studies)

3 karma ¢aligmanin [1, 3, 15] temel 6zellikleri, Tablo
2'de gosterilmektedir.

1. ISG egitimi, mesleki egitim, dil, iletisim, saglik
destegi [1]: Egitimlere katilim i¢in kiigiik tesvikler

sunulmali, seyahat / egitim siirelerinde 6deme
yapilmasi, toplantilardaki yemekler katilimcilar
cezbeder ve grup bagm gilgclendirir, egitim

toplantilarinin ardindan sosyal medyayr kullanarak
stirekli iletisim saglanmali [1]

2. ISG kavrami, yasal gereklilik ve uygulamalar,
devlet diizenlemeleri, taraflarin karsilikli hak ve
sorumluluklari, global uygulamalar ve sorunlar1 [3]:
Bolgesel ve ulusal ortak ¢aligma yapilmali, veri ve
istihbarat paylagimi, iyilestirilme ¢aligmalari, istihdam
ve konut standartlarinin kolay ve siirekli olmasi, sosyal
hizmetlerin aksamamasi, yerel gerilimleri en aza
indirme, sosyal uyumu gelistirme gibi calismalara
onem verilmeli [3].

3. Psikososyal riskler, cinsel taciz, diisiik icret,
tazminat, somiiri, is s6zlesmeleri sorunu, baski[15]:
Asya ekonomik bolgesinde kadin gégmen isgiler ciddi
zorluklar yagamakta, iyi ve esit ¢calisma kosullarindan
yararlanamamaktadirlar, kadin go¢men isgilerin
karsilagtiklar1  zorluklari, taciz ve giivensizlikleri
azaltmak i¢in cinsiyete 6zgii eylemlere ve ¢oziimlere
ihtiya¢ vardir; saglik, egitim ve adalete erisimi giivence
altina alirken, ekonomik ve siirdiiriilebilir bilylimeden
yararlanma becerilerini gelistirmek gerekir [15].

4. TARTISMA (DISCUSSION)

Arastirma kapsami gergevesinde incelenen ve Tablo
2’de sunulan yirmi adet ¢alismanin inceleme sirasina
gore bulgulari ve ¢dziim 6nerileri sunlardir:

1. Mesleki yaralanma riskini azaltmak igin gerekli
egitimlerin ~ verilmesi, durum  degerlendirmesi
yapilmasi Ve siireklilik saglanmasi [6],

2. Mevsimlik Meksikali tarim iscileri calistiran ingiliz
Kolombiyal ciftcilerin is Saghgi ve Giivenligi ve
barmma uygulama sorunlari [7],

3. Ingiltere’deki gdemen isgilerin ISG kosullarmin
2007 yil1 takibi [8],

4. Bes Asya ve Pasifik tilkesinde (Avustralya, Kore
Cumhuriyeti, Malezya, Singapur ve Tayland) gé¢men
iscilere Is Saghg ve Giivenligi uygulamalari
konusunda artan endiseye yamt olarak Is Saghgi ve
Giivenligi (ISG) kosullarini incelenmesi [9],

5. Bireysel faktorlerin, mesleki egitimin ve ¢aligmanin
gocmen iscilerin mesleki yaralanmalart iizerindeki
etkisinin belirlenmesi [10],
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6. Tarim, ormancilik ve balik¢ilik sektorlerinde mesleki
maruziyetleri, veri kisitlarini, goé¢men isgilerin
ozelliklerini, go¢men is¢ilere yonelik endise
nedenlerinin, incelenmesi [11,

7. Kapsamli bir literatiir taramasi1 yaparak tarimdaki
gogmen isgiler hakkinda mevcut bilgilerin derlenmesi
ve smiflandirilmasi [12],

8. Thamil Karur bolgesinde Thogamalai maden
ocaklarinda ¢alisan gogmen kadin iscilerin Is Saglig1 ve
Giivenligi sorunlari [13],

9. Tirkiye’ye Eski Sovyet Blogu iilkelerinden ev
is¢iligi is kolunda ¢alismak icin go¢ etmis  kadinlarin
icerisinde yer aldiklari sosyal, siyasal, kiiltiirel ve
ekonomik kosullarin ortaya c¢ikarilmasi, gb¢men ev
is¢ilerinin yasadiklar siireglerinin incelenmesi [14],

10. GoOg¢men insaat iggilerinin yasam ve calisma
alanlarin kesfedilmesi, yaralanmalar1 ve hastaliklari
etkileyen sebeplerin incelenmesi, tedavi ve saglik
hizmeti modelinin bulunmasi, ekonomik yiik ve tiim
politika sonuglarinin ele alinmasi [15],

11. Gogmen iscilerin Finlandiya'daki Is Saghgi ve
Gtivenligi hizmetleri beklenti ve deneyimlerinin ortaya
konmasi [16],

12. Sosyoekonomik ve politik boyutlar ile, iscilerin
isgiicii piyasasinda kirilganliklarina neden olan kisisel
faktorleri goz ardi etmeden, hukukun ve yasal
kurumlarin gdcmen is¢ilerin sorunlarina
odaklanmasinin amaglanmasi [17],

13. Katar'da yasayan Hint go¢men isgilerin saglik
durumlarini, yasam kosullarmi, c¢alisma ile ilgili
sorunlari, kazalar1 ve saglik tesislerine erigimlerinin
incelenmesi [18],

14. Gogmen isgiiciine genel bir bakis, gdgmenlerin
calisma kosullarim1 ve ISG risklerini belgeleyen
anketlerden elde edilen veri tabanlari endeksi
gelistirilmesi [19],

15. Asya ekonomik entegrasyonu kapsaminda kadin
gogmen is¢ilerin durumunun, kapsayicit ve kalkinma
vizyonuyla daha iyi anlamanin amaglanmasi [20],

16. Cin'de, gelisen Is Saghigi ve Giivenligi (ISG)
rejimleri altinda gog¢men isgilerin  korunmasi
konusundaki arastirmalarin raporlanmasi [21],

17. Gogmen iscilerin, tehlikelere maruz kalma ve
isyerinde giivenli caligmaya erisim, ISG, is¢i haklar
bilinci, miiltecilerin ISG kirilganligina neden olan
faktorlerin arastirilmasi [22],

18. Gégmen galisanlarin ISG ile ilgili deneyimlerinin

anlasilmasina katkida bulunmak ve ii¢ ana kisitlamanin
O6nemini vurgulamak: isverenlerine bagimlilik ile
iligskili zorluklar, is sozlesmelerinin gercek c¢alisma
kosullar1 ile arasindaki farklar ve bu sodzlesmeleri
uygulamak ve Kanada'daki go¢men isgilerin
entegrasyon seviyelerinin yiikseltilmesi [23],

19. Gogmen isciler dahil olmak tzere, kurulusundan
bugiine ILO'un (Uluslararas1 Calisma Orgiitii) Is
Saglig1 ve Giivenligi uygulamalarina yiiz yillik bakis
[24],

20. Gégmen tarim isgilerinin Is Saghgi ve Giivenligi
konusundaki 6znel deneyimlerinin agiga ¢ikarilmasi ve
genel idari sorunlarin saptanmasi [25].

Yukarida agiklanan  calismalar, kesitsel ve
uzunlamasina nitel, nicel ve karma metodolojiler
kullamlarak yapilmuglardir. Orneklem olarak kolay
ulagilabilir, basit tesadiifi, kartopu, kiime ve amagh
orneklem metotlar1 kullanilmistir. Veri toplamada
anket, yar1 yapilandirilmis bireysel, grup ve odak grup
goriismeler, etnografik gozlem ve literatiir tarama
yontemleri kullanilmistir. Kullanilan analiz yontemleri,
kargilastirma, istatiksel regresyon, ampirik veri, sosyal
ag, tematik icerik, cinsiyet, naratif analiz yontemleridir.
Yapilan analizlerde, Haddon Matrisi, Stata, SPSS,
Excel, Nvivo gibi bilgisayar programlart kullanilmustir.
Incelenen 20 calisma gostermistir ki;

1. Gelismemis, gelismekte olan ve gelismis tim
tilkelerde, 6liimli ve yaralanmali is kazalari ile meslek
hastaliklar1 benzer Is Saglig1 ve Giivenligi endiseleri ve
risk modelleri gostermektedir; veriler kabul edilebilir
siirlarin ¢ok tizerindedir ve miidahale
gerektirmektedir;

2. Belirli bolgelerdeki savaslar ve diinyadaki gelir
dagilimi dengesizliginin yol agtigi diizensiz gogler,
kargasaya neden olmakta ve en sorunlu gég¢men tiirii
olan, kontrol edilemeyen, veri toplamada zorlanilan
kayit dis1 gogmenlerin artmasina sebep olmaktadirlar;

3. Yerlilerle karsilagtirildiginda, go¢men isgiler,
bedenen calisma veya diigiik vasifli is kollarinda
yogunlagmislardir, gecici veya kayit digi istihdam ve
disiik tcretler ile istihdam edilmektedirler, iste
ayrimcilik; daha yiiksek fiziksel talepler, uzun siireli
calismalar, daha kotii gevresel ¢alisma kosullari ve
ozellikle ergonomik ve psikososyal tehlikeler gibi
mesleki risklere daha fazla maruz kalma; cinsel ve etnik
tacizlere maruziyetleri kabul edilemez boyutlardadir.

4. Bulgularimiz, uluslararas1 gé¢men is¢iler arasinda
calisma kosullarmi ve Is Saghigi ve Giivenligi
sonuglarint aragtiran 6nceki incelemelerle uyumludur.

eksikler

Calismalarin  igeriklerinde  bazi

edilmistir. Ornegin;

tespit
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1. Birgok sorun vurgulanmis, ancak ya ¢6ziim
Onerilmemis ya da yetersiz ¢oziimler Onerilmistir.
Isyerindeki gogmen isciler arasinda isle ilgili
yaralanmalarin ve hastaliklarin kanita dayali olarak
Onlenmesinin yani sira, saglik politikasi yapicilarimi
daha iyi bilgilendirmek icin ¢ok yararli olabilecek
hicbir miidahale ve 6neri ¢aligmasi mevcut degildir.

2. Gogmen ¢alisan, igveren, kanun yapici ve
uygulayicilarin iliskilerini ve gelismeleri uzun soluklu
inceleyen, sonuglarini karsilastiran yararli olabilecek
hicbir miidahale ve 6neri ¢aligmasi mevcut degildir.

3. Gogmen isciler arasinda, Is Saghig1 ve Giivenligi
ciktilarinin bu denli olumsuz bir tablo olugturmasinda
gdc yollar1 ve gbgmenlerin oynadigi potansiyel rol daha
fazla c¢aligtilmalidir (belgelenip belgelenmemis olmasi,
siginmacilar, gegici koruma altindakiler, uluslararasi
koruma altindakiler).

Calismamiza makalelerin yani sira, gri literatiirii
(6rnegin konferans oOzetleri veya bildirileri, tezler,
tezler, kitaplar veya kitap boliimleri) de dahil ettik.
Ancak, yaymlanan bazi belgeleri gozden kagirmis
olabiliriz. Caligmalar arasinda orneklem biiytikligi ve
farkliliklari, veri toplama yontemleri ve hem g¢aligma
kosullari1 hem de ISG sonuglarim degerlendirme
yontemleri agisindan farkliliklar goézlenmistir. Bu
heterojeni, bulgulart karsilastirma ve birlestirme
yetenegimizi kisitladi. Bu nedenle, sunulan sonuglar
sadelestirme, 6zet ve mevcut bilgilerin se¢imidir.
Onceki incelemelerle ilgili olarak, bu makale
asagidaki gii¢li yonlere sahiptir:

e Gergeklestirilmis nicel, nitel ve karma ¢alismalarin
giincel ve kapsamli sonuglarini sunar;

e Miilteciler ve siginmacilar da dahil tim gdgmen
isgilerle ilgilenir;

e Segilen ¢aligmalar, kalkinmiglik 6lgeginde
gelismemis, gelismekte olan ve geligmis uluslar
kapsar ve sanildiginin aksine, gelismis iilkelerin de
ciddi ISG uygulama sorunlar1 oldugunu gosterir.

5. SONUCLAR (CONCLUSIONS)

Bu kapsam belirleme incelemesinin bulgulari,
gdemen isciler arasindaki olumsuz Is Sagligi ve
Giivenligi sonuglarinin, miidahaleci yaklagimla ele
alindigindan emin olmak i¢in kiiresel is birligine gii¢li
bir sekilde ihtiya¢ oldugunu gostermektedir. Ayrica,
gocmen calisanlarin saglik hizmetlerine adil erisimi

icin giiclii ve ¢ok disiplinli bir ¢aligmanin yapilmasi
gerektigine inantyoruz. Gog, daha fazla dikkat
gerektiren, artan kiiresel sorunlar zincirinin 6énemli bir
béliimiinii temsil etmektedir. Bu nedenle, Is Saghigi ve
Giivenligi risklerini 6nlemeye yonelik tedbirler almak
ve gelismeleri izleyebilmek i¢in somut ve kanita dayali
bir uygulama yaklasimi gerekecektir. Is sagligi ve
giivenligi agisindan asagidaki kilit eylemlere ihtiyag
vardir:

1. Odaklanmis ve ¢ok disiplinli risk degerlendirmeleri
yoluyla, gb¢men iscilerin refahinin saglanmasi ve
igyerlerinde saglik sorunlarinin énlenmesi,

2. Mimkiin olan azami O0l¢lide erisilebilir saglik
gbzetimi, ise uygunluk, vaka yonetimi ve deneyimli,
hesap verebilir ve motivasyonu yiiksek bir isyeri
hekimi tarafindan gergeklestirilen is sagligi tesviki ve
gelistirilmesi  yoluyla gd¢men iscilerin  saglik
ihtiyaglarina somut ve zamaninda ¢oziimler getirilmesi,

3. Pratisyen hekimlerle daha isbirlikg¢i diyalog,

4. Genel olarak gégmen is¢ilerde ve 6zellikle kadin ev
is¢ileri ve bakicilar i¢in isle ilgili olumsuz uygulamalar
ve cinsel taciz i¢in daha fazla sosyal koruma ve

tazminat haklari,

5. Gogmen iscilerin Is Saglhig1 ve Giivenligi ile ilgili

mevcut  koruyucu Onlemlere iligkin  mevzuat,
isyerlerinde  diizenli ve proaktif uygulanmali,
izlenmelidir,

6. Gogmen isgilere, 6zellikle diizensiz gogmen isgilere
kamu is sagligi hizmetlerine icretsiz erisim
saglanmalidir.

7. Esit ise esit iicret ve angarya sorunlart yakindan
takip edilmeli, uzun siireli ¢aligmalara kars1 gogmen
is¢iler korunmalidir.

Yukarida Onerilen en iyi uygulamalarin, kurumsal
sosyal sorumluluk ilkelerine gore ve gd¢men niifus igin
daha genel bir sosyal koruma ve saglik sistemleri
tasarimi gergevesinde benimsenmesi; gogmen isgilerin
etkili entegrasyonu, is¢iler, isletmeler ve genel olarak
toplum i¢in faydalar1 vardir. Son olarak, gelecekteki
aragtirmalar; isglicii piyasasi kurumlari, cinsiyet, dil,
gdecmen akimlari ve gdgmen isciler arasinda Is Saglig
ve Giivenligi ¢iktilari olusturacak kurumlar olarak daha
derin analizler yapilmasini amaglamalidir.
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of occupational health and safety of immigrant workers (2007-2019))

NO YAZAR ULKE TARIH AMAC/HEDEF YONTEM, ORNEK K’;’:’?;ECER GENEL SONUCLAR-ONERILER
;E::/Ta r{]{(;tr?t’ Camp Goemen isciler Yedi katithmcidan besi (%71) ise alim siirecinden ¢ok memnun kald1.
Mesleki yaralanma riskini Ya IIZ’H dirtlms katfhmm :fa tu"ma Oliimlii i kazas1 oran1 yilda 100.000 is¢i bagina 22,7 ile tarim ABD'nin
azaltmak i¢in gerekli GiiIr) iisme Ankzt miisterek aras tlrmz; en tehlikeli endiistrileri arasindadir. Kuzey Carolina, Ohio ve Giiney

1 Wyckoff ve ark A.B.D. 2007 egitimlerin verilmesi, durum Hadd$0n I(/Iatrisi >Odak ; $1‘ivenlivi zavhk, Carolina'daki tarim is¢ilerinin is saghig ile ilgili aragtirmalar, kamp
degerlendirilmesi ve Gruplar 5. An ke;t 29 tf) gluluk EL SIEMWS | anket yontemlerine gore ortalama %8,4yaralanma oranlari tespit etti.
stireklilik saglanmast. Gérg me ’4 S Lisi il ' derierlen dirmesi Mevsimlik isgiicii kabaca %45 Ispanyol, %45 Yerli Amerikali ve%10

yapllfll $ & Anglo veya beyazdir.
. . .. - Meksikali tarim isgilerinin %80 konuta erisim sorunu var. Egitimlerde
Mevsimlik Meksikali tarim Nitel kesitsel metot, Ge(;lc% mev;ln_lhk %37,5 ¢alisan dil sorunu yastyor.
S A Vaka galismasi tarim isgileri, is . YASIyor.
Shaghavegh iscileri caligtiran Ingiliz 358 Anket saslidl ve iiavenlivi Calisanlarm %80'i hasat donemi ISG uygulamalarinin yapilmadigini
2 gnayeg Kanada 2007 Kolombiyali ¢iftgilerin Is LISt ve guveniig soyliyor.
Yousefi . . o 53 yar1 yapilandirilmis | diizenlemeleri, o e o/ Act
e e . . 0 y 0
Saglig1 ve Giivenligi ve . barinma vénerecleri Tarimda ¢alisan yabanci is¢iler toplam is¢ilerin%77'si, bunlarin %75'i
barinma sorunlari. gorusme, . annina yonergelerl, | je Meksikalidir. Yabanci tarim
Karsilagtirmali Analiz. | British Columbia A - .
iscilerinin %53'ii yasal statii kazanamamustir.
) ingiltere’deki edemen Karma metot, Gogmen isgiler, Londra'da gégmenlerce kiralanan konutlarin yiizde 10'u asir1 kalabalik
3 Ingiltere izleme ingiltere 2007 ; g; lerin ISG k%) flllarmm Literatiir Taramast, izleme, egitim, ve bu hizla artiyor. Cornwall'da karavanlarda yaklagik 3.000-4.000
komisyonu & $¢ > KOJUT: Odak grup goriigme, iletigim, barmma, yabanci is¢i yastyor. Bu azinlik grubu konut, okul ve saglik i¢in 174
2007 yil1 igin takibi
yurig ) istatistiksel analiz entegrasyon milyon sterlin bagis toplanmistir.
Bes Asya ve Pasifik
tilkesindeki (Avustralya, Kore Gogmen isciler arasindaki mesleki yaralanmalar; makine kaynakl
Avustralya, Cumhuriyeti, Malezya, kazalar %29, diigen nesneler %24, goze batma %22, viicuda bir sey
Kore, Singapur ve Tayland) gogmen Nitel meto?. literatiir Gogmen isgiler, is batmasi ve kesik %15 ve yiikseklikten diismek %7'den kaynaklanmustir.
4 K. Lee ve ark. Malezya, 2011 isciler i¢in is giivenliginin taramast ’ saghg ve giivenligi, | 2018 yilina kadar mesleki 6liim oranin1 100.000 is¢i basina 1.8'e
Singapur, yilestirilmesi konusundaki ’ Asya diistirme hedeflenmistir. Oliim oran1 2009 yilinda 0,1 artarak istihdam
Tayland artan endiseye yanit olarak Is edilen 100.000 kisi basina 2,9 is kazasi dlimiine ulagmistir ancak 2010
Saglig1 ve Giivenligi (ISG) yilinda 2,2'ye ¢ekilmistir.
kosullarini incelemektir
Nicel Kesitsel metot Gogmen isgilerin is saglig1 kagmilmaz bir sosyal sorun haline gelmistir,
Kolay ulastlabilir ! calismalar gogmen isgiler arasinda is sagligr durumunun kétii oldugunu
Birevsel faktérlerin. mesleki 6melzllem $ Anket ortaya koymustur. Kémiir madenlerinde her y1l 6.000'den fazla insan
egitin};in ve QahSmal',lln Lojistik R’egresy:)n i kazasi, Goomen olmektedir. Katilimeilarin %53,7'si zehirli toz, giiriiltii veya nemli
s o e = s .

5 Qiujie Zhang Cin 2012 gbemen isgilerin mesleki analizi, Stata 10 isgiler, Mesleki ortamlardq Qahsmak.t.adlr, A.)l 1.’3 u eogllme,"ylllrume ve m.erdl.yen gikmada
yaralanmalari iizerindeki 560 anket egitim, Ts sozlesmesi quIUk gelflyorlar. Gogmen iggilerin’36,5'inin haftada bir ginden az
atkisini belirlemek Guanazhou'dan 241 ’ dinlendigi, %45,2'si giinde § saatten fazla ¢alistigi goriildii.

Peking den 194 ' Katilimeilarin %41,7'sinin i sdzlesmesi imzalamadigin ve is
Wuxi'den 125’ sozlegmesi imzalama ihtiyacinin farkinda olmadig: anlasildi. Gogmen
) iscilerin %12,5'1 ig sozlesmesi imzaladi.
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ABD'nin giineydogusundaki 123.122 ¢iftlikten 14.195 ¢iftlik sozlesmeli
Tarim, ormancilik ve balikgilik gde¢men isci istihdam ettigini bildirdi. Go¢men iscilerin %35'i hi¢
sektorlerinde mesleki Gogmen isgiler, Ingilizce bilmemektedir. Ciftlik is¢ilerinin dortte birinin aile gelirleri
maruziyetleri, veri Nitel Kesitsel metot, | tarim, ormancilik, yoksulluk smirmin altinda. Cocuk is¢iligi, 6zellikle tarim igin 6nemli bir
6 Arcury ve ark. A.B.D. 2013 siirlamalarini, gdgmen is¢ilerin | ¢aligma konferansi, | balik¢ilik, saglik husustur. Mevcut diizenlemeler 12 yasindan kiigiik ¢ocuklarin
ozelliklerini, gdgmen iscilere literatiir tarama sorunlari, azinlik (ebeveynlik izni ile 10 yag) resmi olarak tarimda istihdam edilmesine
yonelik endise nedenlerini, sagligi izin vermektedir. Yaralanma ve hastalik insidans orani 4,9'dur. Tarim,
incelemek balikeilik ve ormancilik Sektorii yillik istihdamin %1'inden daha azini
olustursa da mesleki 6limlerin %13"ti bu Sektorlerde yagsanmaktadir.
Gog, tarim, gdgmen
o .. Nitel Uzunlamasina | is¢i saglhigi, insan Goemen giftcilerin isgiici, saglik, psikososyal ve iicret kosullart ile
Kapsrar]r(lltl t:rrnlgltei(rfltur t;re;mam metot, Literatiir haklart ve gog, Tarim | ilgili arastirma eksikligine dikkat ¢ekildi. Gogmen tarim is¢ilerinin
7 Svensson ve ark | Genel 2013 %/agiiefe il? Xin fnev%?l‘t; biel lori Tarama, Hakemli ilac1, mesleki karsilastig1 sorunlarin ¢ok boyutlu oldugu ve gégmen is¢i sorunlarimnimn
jgrleme i$ama lamaktad 1% Dergiler Inceleme, | yaralanmalar, ele alinmasi i¢in hem politika gelistirmeye hem de daha fazla
4 ¢ 390 calisma go¢men Tarim arastirmaya ihtiya¢ oldugu saptandi.
iscileri.
Nicel Kesitsel | . < o her tiirlii cilt h sind Kilenmi
metot. Vaka K_at_l imcilarim gogunlugu (%56) her tiirlii cilt hastaligindan etkilenmis
. N . ’ . gibi goriinmektedir. Ankete katilanlarin yiizde otuz dordii giines
Thamil Karur bélgesinde caligmasi, Basit . . - \ -
. i - . carpmasindan etkilenmis ve yiizde 10'unun agrilar vardi. Tasocaklarinda
Srini " Thogamalai maden ocaklarinda | tesadiifi Orneklem, | Meslek, Saglik, Gog, - A PR o
8 rinivasan S. ve | Hindistan, 2013 alisan ebemen kadm iscilerin | 200 kadim eéemen Kadin sécmen katilimeilarin gogu 1s1 stresi (%99), giiriiltii (%99) ve tozla ilgili sorunlar
Ilango P. Thamil Nadu ga 13an BOSMEN Kacun 15¢ =U%) kadin gog gogm (%96), stres (%87), titresim (%86), havalandirma problemi (63) %) ve
Is Saglig1 ve Giivenligi isci ile Yari ¢alisan, Taciz. . o
solunum problemi (%62) yastyordu. Katilimcilarin (%69) ¢ogu
sorunlari. yapilandirilmis . . ; . o ot N .
e - . isyerlerinde fiziksel taciz oldugunu séyliiyor. (%66) titreme sorunu,
goriisme, literatiir (%15) stres ve (%19) uykusuzluk sorunu yasaniyor.
taramasi, SPSS i
Gog ve ev iggiligine iliskin problemlerin ¢6ziim yollari i¢in gogmen ev
Tiirkive’ve Eski Sovvet Blodu iscisi kadinlar tarafindan bigimlendirilen ulus 6tesi aglarn ulusal ve
ﬁlkele};in?ien ovi i‘lli}ii ; g Nitel Kesitsel metot, uluslararasi formel destek mekanizmalarina gereksinim vardir. Bu
SLISL 13 . | Kartopu 6rnekleme, . mekanizmalarin olusturulabilmesi i¢in go¢ veren ve alan iilke ve
kolunda ¢alismak i¢in go¢ etmis . Uluslararasi1 Gog, .. . . . L
Lo 48 ¢alisan ile Yari - bolgeler arasinda gdgmenlerin ve gdgmen isgilerin haklarini korumaya
kadmlarn igerisinde yer Gogiin Kadmlagmasi, | . =700 .
. . . yapilandirilmig e yonelik ikili antlasmalarm yapilmasi ve bu antlagmalarin insan haklari
9 A.E. Akalin Tiirkiye 2014 aldiklar1 sosyal, siyasal, kiiltiirel | 7..".. . Ev Is¢iligi, Gogmen . L . <
. goriisme, 10 igveren Y2 temelindeki igeriklerinin ulusal diizenlemeler araciligiyla uygulanmasi
ve ekonomik kosullarin ortaya | ¢ Ev Is¢iligi, Ulus- i T . . . SR
. ile yapilandirilmig o - gereklidir. Miilteciler ve insan ticareti kurbanlari ile iliskili olarak
¢ikarilmasi, gdgmen ev P .| Otesi Sosyal Aglar . PO .
icilerinin vasadiklars siirecleri | 20TUSMes sosyal ag devletlerin ve uluslararas: orgiitlerin, uluslararasi insan haklar
if]g(::elemeky § ¢ analizi, Excel yasalarini temel alarak siirdiiriilebilir ¢éziimler iiretmek i¢in
' birlesmelerinin gerekliligi
belirtilmelidir.
Gogmen insaat isgilerinin . .
yasam ve ¢aligma alanlarmi E:ﬁfllekginnig ::gstlf Calisanlarin %84't bambu kuliibelerde yasiyor, yaridan fazlasi kati
Hindistan kesfetmek, yaralanmalar1 ve 149 erkek 151 > | Gé¢men ingaat besin alamiyor, %80'i kuyu suyu i¢iyor, ¢alisanlarin %35'1 son bir yilda
10 M. Akram Western l:l ttar 2014 hastaliklari etkileyen sebepleri Kadim ile ’a Jlan is¢ileri, meslek en az bir kaza gecirmistir, kazalarda el, kol kirilma oran1%5. kadinlarin
' Pradesh incelemek, tedavi ve saglk Vari Va l}iaﬂdmlml hastalig1, halk %85'i, erkeklerin %55'i oksiiriik, mide agrisi, solunum zorlugu gibi
hizmeti modelini bulmak, i é’ o raﬁlf saghg, saghksizlik | hastaliklar yasamaktadirlar. 300 kisiden yedisi (yiizde 2,3) tiiberkiiloz
ekonomik yiikii ve tiim politika gGézlsem ’ & gecirmistir.
sonuglarini ele almak.
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Nitel kesitsel metot, Gogmen isgilerin Is Sagligi ve Giivenligi hizmetlerine erisiminde
Kartopu drnekleme, karsilastiklari zorluklar bas edilmez ve ¢ok yonliidiir. Saglik
Gogmen iscilerin Amagli Orneklem, Saglik sektordi, hizmetlerinin gogmen niifusa erigimini arttirmaya yonelik ¢abalar,
. . . Finlandiya'daki is saglig1 12 Yan gdemen is¢i, miilteci, | gdgmen iscilerin refahini da artiracaktir, bu hedefe ulasmak igin, mevcut
11| L. O. Apondi Finlandiya 2015 hizmetleri beklentilerini ve yapilandirilmis Yiiz | saghk, saghk entegrasyon programlarinin gelistirilmesi gereklidir. Ortak dilin rolii
deneyimlerini ortaya koymak Yiize Goriisme, hizmetleri, asla inkar edilemez. Go¢men niifusun dil becerileri ile donatilmasi
Tematik Igerik bilgiye ulagmalarini kolaylastirir ve ISG hizmetlerine erisilebilirligi
Analizi artirir.
Nitel kesitsel metot,
Sosyoekonomik ve politik Etnografik .
PO Fenomenoloji, . T
boyutu ile ig¢ilerin isgiicti . Bazi igverenler, ev is¢ilerinin kirilganliklarindan yararlanmaktadir,
. Kartopu 6rmekleme, P 7Y s PR
piyasasinda kirilganliklarina . . - ¢linkii yasalar buna izin vermektedir. Isverenler, ev is¢ilerinin saglk ve
.. .1 . .. |30igveren, 7 ev Gogmen ev isgileri, . T, . S L
s . . neden olan kisisel faktorleri goz A giivenligi konusunda endiselenmek zorunda degildir, ¢iinkii hane
12 | I L Salih Ingiltere 2015 calisan1 kadn ve 1 miilteci, ISG, kirilgan - . . .
ard1 etmeden, hukukun ve yasal . halklar saglik ve giivenlik yasasindan muaftir. Ayrica, is kanunu,
> N erkek ¢aliganla Yar1 | gruplar, is hukuku, . . AR L -
kurumlarin gégmen iscilerin Yapilandirilmi isverenlerin ev iscilerine siirekli olarak asgari licrete gore 6deme
sorunlarina bakis1 ve tutumuna ap1 s yapmalarina izin veriyor.
Goriisme, igerik
odaklanmay1 amaglamaktadir P .
analizi yontemi,
Nvivo 10
Katar'daki tiim gogmen is¢ilerin%80'inden fazlas1 gégmendir, Giiney
Ka_tar (_ia yasayan Hint gdgmen Nicel kesitsel metot, | Saglik hizmetlerine és;:a iilkelerinden 1,5 milyondan fazla gogmen isci mevcuttur. 45"C
is¢ilerin saglik durumlarini, . - = istii sicakta 10-12 saat ¢alismaktalar. Sirt agrist (%28), bulanik gérme
yasam kosullarini, ¢alisma ile basit tesadiifi crigim; saglik (%23), bas agris1 (%25), kalp hastaligi (%23) ve solunum yolu (%12)
13 | A Bener Katar 2017 T ’ ornekleme, 1186 durumu, yasam tarzi, ’ o ’ o . . o G
ilgili sorunlari, kazalari ve - I yorgunluk (%17), depresyon (%17), hipertansiyon (%17), gibi saglik
. A L .. | Anket, SPSS, Coklu | gé¢men isciler, . . o
saglik tesislerine erisimini tespit Rearesvon Analizi ivenlik sorunlari yasamaktadirlar. En yaygin is kazasi, diisme (%19), kayma
etmektir. gresy! g (%9) ve makine kazalaridir (%7). Yaklasik %80'inin saglik sigortasi
yoktur.
Literatiiriin gézden gegirilmesi, 2000-2003 yillar1 arasinda yapilan
Gogmen isgiiciine genel bir caligmalarin ¢ogunun, isgilerin 6zelliklerini tanimladigmi ve bazilarinin
bakis sunmak, gégmenlerin . da isyeri 6zellikleri ve gogmenlerin genel saglik durumu ile ilgili
; Nicel Uzunlamasina 2 . . . S . .
M. A. Busque ve ¢aligma kosullarini ve ISG . . R < oldugunu gostermektedir. Literatiir analizi, igyerlerinde 6nleme
14 Kanada 2017 p L metot, Literatiir Is Gogmen, Saglik . AT . . .
ark. risklerini belgeleyen tarama faaliyetlerini yonlendirmeye yardimer olabilecek belirli anahtar
anketlerden elde edilen veri degiskenlerin (Ikamet siiresi, gogmen statiisii, meslek, ekonomik faaliyet
tabanlar1 endeksi gelistirmek. sektori, egitim ile ilgili faktorler ve isgiiciine entegrasyon)
belirlenmesini saglamigtir.
Karma metot, Vaka
Asya ekonomik entegrasyonu Calismasi, Amagli
A R. Torre ve kapsaminda kadin gé¢gmen Orneklem, 85 Kadin gé¢men is¢i, Gogmen kadin isgiler, bolgedeki 14 milyonluk toplam gdgmen is¢inin
15 Lo Endonezya 2017 iscilerin durumunu, kapsayici derinlemesine Asya, istihdam, esit | (%48)'ini olugturmaktadir, %35'ine cinsel taciz uygulanmistir, maaglar
ark. . . .. ; . .
ve kalkinma vizyonuyla daha goriisme. 640 icret, ISG ayni isi yapan yerli kadinlarin yaris1 kadardir
iyi anlamay1 amaglamaktadir. Anket, Cinsiyet
Analizi, STATA
Cin'de gelisen is sagligi ve Gogmen isciler, . e 0 o - . 0/ ALt sttt
giivenligi (ISG) rejimleri altinda | Nitel Uzunlamasma | korunma, ISG Gogmen 1‘$uq‘:1ler1n" /038'i yazilt s sozlesmesi yapmustir, %646'st komiir
- . - AT . . .. . madenciligi sektoriinde meydana gelen 12.554 6liim orani var, kirsal ve
16 Mankui Li Cin 2017 gdemen iggilerin korunmasi metot, Literatiir rejimleri, katilim by .. : i o
. yabanci gogmen isci sayis1 274 milyondur, kirli, tehlikeli ve algaltic
konusundaki arastirmalari taramasi haklari, sosyal :
islerde ¢alismaktadirlar.
raporlamak. haklar.
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Tablo 2. Devam (Continue)
Gogmen is¢ilerin, tehlikelere Nitel kesitsel metot,
maruz kalma ve 1$yerul1de : ?aSIt tesadifi Is saghg ve Gogmen iscilerin %25'i ekonomik, %35' miilteci statiisiindedir.
giivenli ¢aligmaya erisim, ISG, | 6rekleme, 18 Odak | . . - . o0 L -
17 B. Yanar ve ark. | Kanada 2018 o L P giivenligi kirllganhigy, | Giivenlik risklerinin farkinda olmadan ¢alismaya basladilar, gogunun
isci haklan bilinci, milltecilerin | grubu, 110 goriigme, O¢men, is, nitel birden fazla giivenlik ag11 bi¢imi yasadig1 goriilmektedir
ISG karilganligina neden olan tematik igerik gogmen, 13, & giet bigimi yasadigl &
faktorler aragtirilmistir. analizi, NVivo
Goégmen gahisanlarin ISG ile
ilgili deneyimlerinin
anlasilmasina katkida
bulunmakia Ve ug ana Nitel kesitsel metot, |: ... Gegici isglicii gogt, kiiresel olarak tiim go¢ hareketlerinin yaklasik
kisitlamanin 6nemini Is saghig1 ve 0/ et P o S
vureulamaktadie isverenlerine Saha ¢alismasi, ivenlii. vecici %65'ini olusturmaktadir. Otel is¢ilerinin hizmet sektériindeki diger
18 L. Cedillo ve Kanada 2019 ba“%mhllk e ili .kiﬁli sorluklar: Basit tesadiifi gabanmgi i gilegr mesleklerden %40 daha fazla yaralanmali kaza gegirdikleri
ark. ; fézle melerinisn ercek > | 6rnekleme, 99 yari (};ﬁzenlenfr(fesi > goriilmektedir. Insaat sc_aktérii, diinyadaki en biiyiik ve en tehlikeli sanayi
$ah ma$k0 ullart ﬂi afasm daki yapilandirilmis Kanada. o6 ’ sektorlerinden biridir. Isverene bagimlilik, giivenlik agigini artirir ve
%ark§lar ve bsu sozlesmeleri goriisme, NVivo - 80¢ ¢alisanin giiciinii azaltir.
uygulamak ve Kanada'daki
gbemen iscilerin entegrasyon
seviyelerini yiikseltmek.
Diinya genelinde her giin isgilerin %5-7'si (1.000 kisi is kazalarinda,
. . . 6500 kisi meslek hastaliklarindan) giivensiz ve sagliksiz ¢calisma
Szoeienel?ulriiﬂe;r?jzrlllbollmﬁil:e Nitel uzunlamasma | ISG, TLO, is kazalar1, | kosullar1 nedeniyle 6liiyor. Tahminler, dolasim sistemi hastaliklarmin
19 E. Wadsworth Genel 2019 ILO'r;un (U1u$slarar351 égah ma metot, Literatiir meslek hastaliklart, (yiizde 31), isle ilgili kanserlerin (yiizde 26) ve solunum hastaliklarinin
ve David Walters Orgiitii) Is Saghg ve Gl'ive$nli'i Taramasi, yorum afetler, katostrofik is | (ylizde 17) toplam isle ilgili mortalitenin neredeyse dortte tigiine katkida
u gulamaslam%a g..z Ak bak% analizi kazalar. bulundugunu géstermektedir. Hastaliklar, 6liimle sonuglanan i
Ve yuzy 5 kazalarma kiyasla (6limlerin yiizde 13,7'sini olusturan) isle ilgili
oliimlerin (2,4 milyon 6liim %86,3) biiyiik ¢ogunlugunun nedenidir.
Gegici gogmen tarim
Gogmen tarim iscilerinin is Nitel kesitsel metot, ﬁcilefg:ﬁ(ﬁitilcrir’l | Iscilerin %44'ii isini kaybetmemek icin hasta iken de ¢alisiyor,
C.’S. Caxai ve A saghgi ve giivenligi anlat1 yaklasimi, 127 ; eivsro rarr?l' ; sa calisanlar biyiik bir kesimi zengin olmak ve Slmeden tilkelerine
20 o ) " | Kanada 2019 konusundaki 6znel odak grup S1PIOSIAML 13 | 45nmek istiyor. Isgilerin saglikli, tehlikesiz bir isyerinde ¢aligma hakki,
Cohen . . . . . sagligi ve giivenligi, - S .
deneyimlerini ag1ga ¢ikarma ve | goriigmesi, naratif P . bunu sinirlandiran ve zayiflatan politik ve ekonomik diizenleyiciler
S - gecici yabanci isci
genel idari sorunlarini saptama. | analiz programi, baski tarafindan hesaba katilmalidir.
Kanada
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Earthquake is a natural disaster type that deeply affects life. Although it differs according to the
geotechnical properties of the ground, it can cause serious loss of life and property in some cases
depending on the intensity of the earthquake. The vibration waves that occur with sudden breaks
in the earth’ s crust create an earthquake. The fact that the earthquake time and severity are not
known in advance, the stratified and unknown structure of the ground makes the situation more
complicated. For this reason, it is necessary to determine the earthquake properties correctly and
take necessary measures in advance. Therefore, it is deemed appropriate to determine the dynamic
behavior of the soil in case of an earthquake, by determining it with field and laboratory studies
and making the necessary analyzes. For this purpose, many software programs have been
developed. In the developed software programs, the required data can be entered into the system
and the dynamic behavior of the ground can be analyzed seismically. In the light of this
information, for the study of Aksaray Dogantarla, Turkey Building Seismic Code also suggested
the equivalent dynamic behavior of the soil using linear analysis methods were investigated. Using
the soundings and seismic studies in the region, the possible behavior of the soil at the time of the
earthquake was interpreted.

https://dx.doi.org/10.30855/gmbd.2020.02.08

Esdeger Dogrusal Analiz Yontemi Kullanilarak Zemin Dinamik
Davranisiin Incelenmesi: Aksaray Dogantarla Ornegi

MAKALE
BiLGiSi

0z

Alinma: 15.04.2020
Kabul: 17.07.2020

Anahtar Kelimeler:
Aksaray, Deprem,
Zeminin Dinamik
Davranisi, Esdeger
Dogrusal Analiz

“Sorumlu Yazar:
e-posta:
ademiroz@ktun.edu.tr

Deprem canli yasamini derinden etkileyen dogal bir afet tiiriidiir. Zeminin geoteknik 6zelliklerine
gore farklilik gostermekle birlikte, bazi durumlarda deprem siddetine bagh olarak, ciddi can ve
mal kayiplarina neden olabilmektedir. Yerkabugunda olugan ani kirilmalar ile ortaya ¢ikan titresim
dalgalar1 depremi meydana getirmektedir. Deprem zamanmin ve siddetinin Onceden
bilinememesi, zeminin tabakali ve bilinmez yapisi, durumu daha karmagik bir hale getirmektedir.
Bu nedenle de zemin deprem 6zelliklerinin dogru tayin edilmesi ve gerekli tedbirlerin 6nceden
alinmasi gerekir. Dolayist ile ilgili zeminin herhangi bir deprem aninda nasil bir dinamik davranis
sergileyecegi, arazi ve laboratuvar c¢aligmalar ile tahmin edilerek, gerekli analizlerin yapilmast
gerekmektedir. Bu amagla birgok bilgisayar programi da gelistirilmistir. Gelistirilen bilgisayar
programlarinda gerekli veriler programa girilerek zeminin dinamik davranisi sismik olarak
irdelenebilmektedir. Bu bilgiler 1s18inda, bu ¢alisma da Aksaray ili Dogantarla bolgesi igin,
Tiirkiye Bina Deprem Yonetmeligi’ nde Onerilen, esdeger dogrusal analiz yontemi kullanilarak
bolge zemininin dinamik davranigi incelenmistir. Bolgede yapilan sondajlar ve sismik ¢aligmalar
kullanilarak, zeminin deprem anindaki olasi davranigt yorumlanmistir.
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1. GIRIS (INTRODUCTION)

The behavior of the earth under earthquake effect is
of great importance in terms of life and property
safety. For this reason, the ground should be subjected
to necessary field and laboratory experiments and an
idea should be obtained about behavior. Otherwise,
loss of life and property may occur. Turkey
Earthquake Building Regulations [1] based on
dynamic analysis should be done on the ground
against the effects of earthquakes. Shear wave
velocity (Vs) is the most important parameter for
dynamic analysis.

Earthquake effect is evaluated by using the data
obtained from the analysis. Therefore, in this study,
the parameters obtained using Dogantarla region,
drilling data and seismic study results within Aksaray
province boundaries were analyzed by equivalent
linear analysis method. Seismicity of the region was
interpreted with results. DeepSoil program was used
to make equivalent linear analysis. Acceleration-time
plots obtained in the analyzed were evaluated.

Figure 1. Satellite view of the investigation area
(Inceleme alaninin uydu goriiniimii)

2. GENERAL FEATURES OF THE

EXAMINATION AREA (INCELEME ALANININ
GENEL OZELLIKLERI)

It is located in the Middle Kizilirmak section of the
Central Anatolia region of Aksaray province,
southeast of Tuz Lake. It consists of the volcanic
mountains and plateaus and plains formed by lava
coming from the mountains. Aksaray province and
Dogantarla region covers an area of approximately
530.18 hectares. The region was established on a
rocky and hill terrain. The region is surrounded by
agricultural land and the area has a sloping structure
towards the east.

Figure 2. Location map of the study area and

representation of sounding locations (inceleme alamn yer
bulduru haritas: ve sondaj yerlerinin gésterimi)

Figure 3. Investigation area scaled map (inceleme alam
olgeksiz haritasi)

2.1. General Geology of The Investigation Area (inceleme

Alanimin Genel Jeolojisi)

Many studies have been carried out in Aksaray
province in order to determine the geological features.
The ground profile maps were prepared by
interpreting the data obtained from the studies.

The units on the maps are from old to young, light
gray and white colored Bozgaldag Formation (Pb),
Mezas Formation (Tm) containing Mamasin
Ophiolitic (Ko), conglomerate, red sandstone and fine
claystone, green volcanic origin. Uzunkaya Formation
consisting of sandstone and claystone, Melendiz
Volcanites (Tmv), Selime Tuffs (Ts), gray-colored
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Kizilkaya Ignimbrite (Tk), Demonstrated Volcanics,
hard and homogeneous Sarimadentepe Member
(Tmiisa), Insuyu Formation (Tmi) seen around Tuz
Lake, Travertine (Qtr) can be listed as Alluvium
(Qal). The fault structure in the region is in NW-SE
and NE-SW direction.

Geotechnical Field Studies (Geoteknik Arazi Calismalarr)

A total of 30 basic wells were drilled in the study
area at depths of 7.5 m, 10 m and [2]. As a result of
the studies, it was aimed to determine the geology,
engineering properties, groundwater condition and
geotechnical parameters of the study area. In addition,
10 Seismic Refractions were carried out in the study
area, which gave the dynamic-elastic engineering
parameters of the ground, layer thicknesses, ground
classes, ground vibration periods and ground
magnifications. There is no landslide danger in the
region.

Laboratory Experiments for Geotechnical
Pu IrPOSES (Geoteknik Amagh Laboratuvar Deneyleri)

Physical Properties of the Ground (Zeminin Fiziksel
Ozellikleri)

A large part of the study area consists of rocky
ground. There is silty sandy ground on a rocky ground
only in one part of the study area. UD sample was
taken from this ground. However, it does not have a
significant effect since it is a very thin layer during
construction.

Mechanical Properties of Soil (Zeminin Mekanik
Ozellikleri)

Since most of the ground consists of rock layers, no
study has been done to determine mechanical
properties of the soils.

Permeability (Permeabilite)

Depending on the nature of the ground, the
condition of holding groundwater differs. The ability
of a fluid to pass through a void environment is called
permeability. The movement of the fluid in the soil
depends on the pore structure of the soil. Since the
basic unit of the study area consists of tuff-borne
rocks, permeability has been investigated.

Rock Mechanics Experiments (Kaya Mekanigi
Deneyleri)

The point loading strength index (Is) was
determined from the results of the point loading test
performed on 49 core samples of 30 drillings
performed in the study area in order to classify
according to the rock resistance.

There is a correlation between Is and point loading
compression strength as oc= C*Is. As a result of the
studies the Is values of rock soils representing tuffs
vary between 2.09 kg/cm? and 38.5 kg/cm?. TCR and
RQD values of core samples were calculated.

TCR= (Total length of core pieces in the
federate)x100/Feed length

RQD= (Core length of 10 cm and larger in
advance)*x100/Feed length

TCR: Total Core Yield

RQD: Rock Quality Indicator

In the relevant region, rock soil; The RQD value
ranges from 0 to 23.33% and TCR values range from
12.12 to 94.00%.

Geophysical Studies (Jeofizik Calismalar)

In the scope of Geological-Geophysical-
Geotechnical studies in the Dogantarla region, seismic
refraction studies were carried out in order to
determine the dynamic-elastic engineering parameters
of the soil, layer thicknesses and ground classes
according to earthquake regulations. 10 seismic
refraction results were obtained. In seismic refraction,
the aim is to naturally define the elastic parameters of
the ground between the layer by artificially shaking
the ground. The longitudinal (P) waves transmitted
through the layers are small amplitude and high
frequency and fast propagating waves. Transverse (S)
waves are large amplitude and low frequency waves
propagating at low speeds. Parameters such as the
density of the environment, water content and the
degree of cementing are factors affecting the wave
velocity. As a result of seismic studies, stratification,
dynamic-elastic engineering properties, ground
classes, vibration periods, shear wave velocities,
ground magnifications and discontinuities can be
determined. P and S wave velocities were measured in
10 profiles. Approximate inspection depth is 20 m.
The figure below is an image of profiles.
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Figure 4. Satellite image of seismic studies (Yapilan
sismik ¢alismalarin wydu goriintiisii)

Table 1. V,, Vsand V3 values of the study area

(Inceleme alaninin Vo, Vs Ve V50 hiz degerleri)

Nl\?rlrﬁger NIIJ?:ELr Ve Vs Vsao
Sis K1 ; 136813;1 11(?830 748
Sis k-2 ; 1367087 222 657
SSK3 e T o] T
Sis K4 ; f72025 11(?472 708
SISKS ; 2522248 1226280 900
Sl R
SisK7 g0 o5 O
SSK8 e o0 | T2
Sis K-9 ; 1582605 1225609 860
Sis K-10 ; 1474752 121539 833

Classification of Soil Types (Zemin Tiirlerinin
Swniflandiriimasy)

As a result of the studies carried out in the study
area, the units located across the ground are SC and
GC group silty sands and silty pebbles. The soil
group B for the ground units located is the local soil
class Z2. Separated tuffs with fractured cracks were
observed in the study area. It has a massive
appearance and is decomposed near the surface. The
tuffs found constitute the engineering zones and
ground profile.

Dynamic-Elastic Parameters of Soil (zeminin
Dinamik-Elastik Parametreleri)

The parameters that control the volume and unit
change of the soil are called dynamic-elastic
parameters. Dynamic-elastic parameters are the
parameters that most affect the deformations of rocks
and soils. These parameters controlling the elastic
properties of the medium can be listed as follows;
density (p), maximum shear modulus (Gmax), dynamic
elasticity modulus (Eqg), bulk modulus (K) and poisson
ratio (v) [3].

G, =325N%®
D

Gmax: Maximum shear modulus
Neo : SPT N value

Eq value is found by knowing P and S wave
velocities and intensity values. It is a sign of the
hardness and robustness of geotechnical sciences.

E, =[ 3V, —4V,)/ (v, -V,) V.,
)

Eq: Dynamic elasticity modulus
Vs: S wave velocity
Vp: P wave velocity

K is a measure of the resistance of a material to
compressibility. The results obtained are given in the
table below.

Kot

K: Bulk modulus, E: Elasticity modulus, v:
Poisson ratio

Table 2. Dynamic-elastic engineering parameters of
the study area (inceleme alammn dinamik-elastik

miihendislik parametreleri)

Size Layer
Number Nurr)llber Grmax Eq K
Sis-1 1 510 1357 1329
2 22883 50096 | 20596
Sis-2 1 916 1936 729
2 13566 35730 | 32522
Sis-3 1 543 1335 823
2 19584 51662 | 47573
Sis-4 1 509 1222 681
2 21595 51912 | 29026
Sis-5 1 1064 2814 2648
2 31652 81400 | 63359
Sis-6 1 939 2554 3045
2 9561 22363 | 11277
Sis-7 1 322 863 892
2 16541 42404 | 32388
Sis-8 1 872 1505 394
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Vs,30 Speed (Vszo Hizy)

In addition to the general physical properties of the
soil, shear wave velocities should be determined in
order to know its seismic behavior during
earthquake. The complex structure of the soil affects
its properties [4]. Vs30 shear wave velocity of the soil
at a depth of 30 m has been accepted as the main
parameter properties [5]. Soil classification can be
made by using V3o shear wave velocity [6].

Table 3. Soil classification according to NEHRP
(NEHRP'’ ye gore zemin siniflandirilmasi)

Ground Definition Specifications
Class
A Hard Rock V>1500
B Rock 760<V,<1500
Very Firm/Hard Ground

€ or Soft Rock 360<V<760
D Hard/Firm Ground 180<V,<360
E Weak Ground V<180

V,: 30 m Average shear wave velocity in depth — V3, (m/sn)

Table 4. Soil classification according to TS EN 1998-
1 (Eurocode 8) (TS EN 1998-1’e (Eurocode 8) gore zemin
simiflandirmast) [7]

Ground Definition Specifications
Class
A Rock or other rock-like V5800
formations
Too Tight Sand Gravel or
B Too Hard Clays 360<V,<800
Tight or Medium Tight Sand,
C Gravel or Hard Clay 180<V,<360
Cohesionless Floor from Loose
D to Medium Tight or Cohesive V<180
Ground from Soft to Hard
V;: 30 m Average shear wave velocity in depth — Vg (m/sn)

Table 5. Soil group according to NEHRP-UBC and TS
EN 1998-1 design codes (NEHRP-UBC ve TS EN 1998-1

tasarim kodlarina gore zemin siniflandirmasi)

Size VS3 NEHRP-UBC TS EN 1998-1
Number (m/sn)
Sis-1 748 C B
Sis2 657 C B
Sis-3 701 c B
Sis-4 708 c B
Sis-5 900 B A
Sis-6 587 C B
Sis-7 631 c B
Sis-8 725 c B

2 16310 43268 | 41552 Sis-9 860 B A
Sis. 1 924 2494 | 2765 Sis-10 833 B A
2 32756 70027 | 27075
. 1 954 2372 | 1544 As a result of the studies carried out in the relevant
Sis-10 2 25146 58760 | 29530 : :
region, the general soil class has been accepted as B.

Local soil class has been determined as Z2.
Groundwater Status (Yerals Suyu Durumu)

Groundwater was determined that the groundwater
level started at 50 meters.

3. ANALYSIS of SOIL DYNAMIC BEHAVIOR of
THE EXAMINATION AREA  (INCELEME
ALANININ ZEMIN DINAMIK DAVRANISININ ANALIZI)

The region is located in the 5th degree earthquake
zone. As it is known, building safety is extremely
important under the effect of earthquake. Seismicity
of the region was investigated by using the results of
the field and laboratory studies conducted within the
scope of this study. DeepSoil is under development at
the University of Illinois at Urbana-Champaign [8].
Using the DeepSoil program, Dogantarla region was
analyzed using the equivalent linear analysis method,
the spectral acceleration and soil magnification values
of the soil were calculated, graphically defined and the
soil dynamic behavior was interpreted.

3.1. DeepSoil Program and Equivalent Linear
Analysis (DeepSoil Programi ve Esdeger Dogrusal Analiz)

DeepSoil program, which can perform linear and
nonlinear ground behavior analyzes in the time
domain, together with one-dimensional linear and
equivalent linear analysis in the frequency domain,
gives the spectral acceleration-time values of the
ground using parameters [9]. It is also a program that
enables liquefaction analysis. DeepSoil program is a
multi-stage and one-dimensional ground response
analysis program. In the analysis part, earthquake
records, which were observed in previous years and
caused great damage, are used.

In this study, using the sounding data of
Dogantarla region, thicknesses of the layers, soil class,
unit volume weight of the soil and shar wave velocity
of the soil were recorded in the program. Then, taking
into consideration the material properties of the soil, a
selection was made from the empirical formulas
registered. In addition, the damping ratio must be
entered in order to calculate the response spectrum in
the frequency domain.
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The damping ratio value was chosen as 5%. In the
study, it was analyzed at the bedrock level using 1999
Kocaeli earthquake record data.

3.1.1. Equivalent Linear Analysis Results and
Discussion (Esdeger Dogrusal Analiz Sonuglari ve Tartisma)

In many studies, equivalent linear analysis method
is recommended to investigate the seismicity of the
region. [10]. The force acting on the ground must be
damped by the ground to prevent deformations after
the earthquake. However, this situation is complicated
to understand. Because ground behavior cannot be
determined exactly. The ground can absorb the effect
of the earthquake force that it affects, but it cannot
meet and transmit it to different layer by enlarging the
effect.

This situation has an increasing effect on earthquake
intensity. Using the shear wave velocity (Vs) values
obtained as a result of seismic studies, analyzes were
made in the DeepSoil program and as a result, the
ground magnification values were examined.
Acceleration-time  graphs,  amplification-period,
spectrum-period  graphs were obtained with
equivalent linear analysis using the previously
mentioned 10 seismic study data and ground general
properties. The graphics reflect ground dynamic
behavior.
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using Kocaeli earthquake records (Dogantaria béigesi Sis-
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Figure 10. Spectrum-Period, Amplification-Period
and PSA-Period plots of Dogantarla region Sis-6 data
using Kocaeli earthquake records (Dogantarla bélgesi Sis
6 ya ait verilerin, Kocaeli deprem kayitlar: kullanilarak elde edilen
Spektrum-Periyot, ~ Amplifikasyon-Periyot ~ve  PSA-Periyot
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Figure 11. Spectrum-Period, Amplification-Period
and PSA-Period plots of Dogantarla region Sis-7 data
using Kocaeli earthquake records (Dogantarla bélgesi Sis-
7’ ye ait verilerin, Kocaeli deprem kayitlar: kullanilarak elde edilen
Spektrum-Periyot,  Amplifikasyon-Periyot ~ve  PSA-Periyot
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Figure 12. Spectrum-Period, Amplification-Period
and PSA-Period plots of Dogantarla region Sis-8 data

using Kocaeli earthquake records (Dogantaria béigesi Sis-
8’e ait verilerin, Kocaeli deprem kayitlari kullanilarak elde edilen
Spektrum-Periyot,  Amplifikasyon-Periyot ~ve  PSA-Periyot
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Figure 13. Spectrum-Period, Amplification-Period
and PSA-Period plots of Dogantarla region Sis-9 data

using Kocaeli earthquake records (Dogantaria béligesi Sis-
9’a ait verilerin, Kocaeli deprem kayitlar: kullanilarak elde edilen
Spektrum-Periyot,  Amplifikasyon-Periyot ~ve  PSA-Periyot
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Figure 14. Spectrum-Period, Amplification-Period
and PSA-Period plots of Dogantarla region Sis-10

data using Kocaeli earthquake records (Dogantaria
bolgesi Sis-10’a ait verilerin, Kocaeli deprem kayitlart kullanilarak
elde edilen Spektrum-Periyot, Amplifikasyon-Periyot ve PSA-
Periyot grafikleri)

The soundings and seismic study data made in the
Dogantarla region of Aksaray province were used and
earthquake behavior analyzes were carried out using
the DeepSoil program. As a result of these analyzes, it
was learned about the possible behavior of the region.

The results obtained in seismic studies were similar
throughout the region, causing the results of the
analysis to be close. This can be shown as evidence of
the correctness of the analysis. As can be seen in the
graphics, PSA value is one of the main parameters
representing soil dynamic properties in earthquake
resistant building design.

PSA is the highest response corresponding to the
earthquake acceleration acting. If soil magnification
values are evaluated according to the graphics; 0.2
seconds of Sis-1, 0.3 seconds in Sis-2, Sis-3, Sis-4,
Sis-6, Sis-7, Sis-8, Sis-9 and Sis-10 and Sis-5 it was
observed that PSA reached maximum peak values in
0.4 second. The results of the analysis vary between
0.25 g with 0.7 g in Sis-1, 0.2 g with 0.82 g in Sis-2,
0.2 g with 0.76 g in Sis-3, 0.2 g with 0.76 g in Sis-4,
0.2 g with 0.7 in Sis-5, 0.2 g with 0.82 g in Sis-6, 0.2

g with 0.81 in Sis-7, 0.2 g with 0.8 g in Sis-8, 0.2 g
with 0.72 g with Sis-9 and 0.2 g with 0.75 g in Sis-10.
According to the results of the analysis, soil
enlargement rates vary between 0.5 g and 0.6 g
according to the seismic study results. When the
analyzes are examined, sounding and seismic study
data belonging to the same region gave similar results
close to each other. This situation is in parallel with
the similarity of shear wave velocities and reflects the
reliability of the analyzes.

4. CONCLUSIONS (sONUCLAR)

Land and laboratory studies have been carried out
on an area of approximately 530.18 hectares in the
Dogantarla region of Aksaray province. In this study,
the results obtained were analyzed and the seismicity
of the region was investigated in the event of a
possible earthquake. Within the scope of the study, the
engineering properties of the soil, groundwater
condition, geotechnical parameters were evaluated
using 30 drilling data and 10 seismic working data.

According to the NEHRP-UBC definition, the
ground class of the relevant region is “B-C; Rock /
Very Firm Hard Ground or Soft Rock” class,
according to TS EN 1998-1 (Eurocode 8), “A-B; Rock
/ Very Tight Sand Gravel / Very Hard Clays”.

Due to the rock floors consisting of tuffs in the study
area, there are no problems with swelling and seating
engineering. Seismicity of the region was investigated
by taking into account Vs shear wave velocities, depth
and unit volume weight values obtained in the studies.

The earthquake effect can be absorbed by the
ground layers, and on the contrary, the magnitude of
the earthquake can be increased by increasing the
amplitude. Ground magnification values should be
determined in order to detect this situation. For this
purpose, in the DeepSoil program, as suggested in
TBDY (2018), the “Equivalent Linear Analysis”
method was chosen based on the earthquake records
occurred in 1999 by selecting a 5% damping ratio and
the results were interpreted.

Similar results were found between the analysis
results. The analysis results obtained confirm that the
region is a 5th degree earthquake zone. As a result of
the study, it was seen that the DeepSoil program gave
reliable results.
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