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Editorial (ED) Nas / JEMS, 2016; 4(3): 189-190

DOI ID: 10.5505/jems.2016.00710

Editorial (ED)

We are together with you once more with the third issue of its fourth publishing year of
JEMS. This issue consists mostly of “port” subjects along with five precious researches.

Our efforts to increase the national and international recognition of our Journal still
continue. In national extent, the evaluation process under the scope of Engineering Sciences
of TUBITAK-ULAKBIM has been concluded, and I would gladly like to announce that we have
received an acceptance by year of 2015.

[ hereby present our gratitude to our writers who provide their valuable researches, our
reviewers, section editors, foreign language editors and layout editors who strictly follow
our publishing policies and ensure that we publish qualified issues and our sponsor ARKAS
for their valuable contribution in publishing and distribution of this issue.

Sincerely,

Selguk NAS
Editor
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Editérden (ED)

Journal of ETA Maritime Science ( JEMS ) dergimizin 4. yaymn yilinin tiglincli sayisinda
sizlerle birlikteyiz. Bu sayimizda agirlikli olarak “liman” konulart ile birlikte birbirinden degerli
5 adet calisma yer almaktadir.

Dergimizin ulusal ve uluslararasi tanmirligini arttirabilmek icin calismalarimiz devam
etmektedir. Ulusal alanda TUBITAK-ULAKBIM Miihendislik Bilimleri kapsamindaki izlenme
stirecimiz sonug¢lanmis olup, 2015 yih itibariyle kabul aldigimizi biiyiik bir memnuniyetle
duyurmak isterim.

Bu say1 icin degerli c¢alismalarini gonderen yazarlarimiza, yayin politikalarimizi
titizlikle takip ederek kaliteli yayinlar ¢ikmasini saglayan basta hakemlerimiz olmak tUzere,
bolim editorlerimize, yabanc dil editérlerimize ve yayin kurulumuza, sayimizin yayina
hazirlanmasinda biiyiik emekleri olan mizanpaj editdrlerimize, bu sayimizin basim ve
dagitimindaki degerli katkilar1 nedeniyle sponsorumuz ARKAS'a tesekkiirlerimi sunuyorum.

lyi dileklerimle,

Selguk NAS
Editor
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New Service Development Process in Intermodal Transport: The
Case of Turkey*

Cemile SOLAK FISKIN'3, Ersin Firat AKGUL??, Durmus Ali DEVECI?

10rdu University, Fatsa Faculty of Marine Sciences, cemile.solak@deu.edu.tr
?Bandirma Onyedi Eyliil University, Maritime Faculty, firat.akgul@deu.edu.tr
*Dokuz Eyliil University, Maritime Faculty, adeveci@deu.edu.tr

Abstract

Increasing interest on intermodal transport both by the shippers and carriers has led
logistics service providers and transport operators to develop new intermodal transport
services. When the service literature is analyzed, it is found that there are a few studies on
the New Service Development (NSD) of specific service industries. However, it is observed
that there is a gap in new intermodal service development. That’s why this study aims
to explore the stages and determine the common stages in NSD process of intermodal
transport. In order to reach this aim, intermodal transport operators and service
providers offering intermodal transport services in Turkey are investigated by case study
method. This study is the preliminary step for NSD processes in intermodal transport for
the current literature. According to the findings, the issues of the human resources have
not been paid enough attention during the NSD process. It is concluded that intermodal
transport requires more detailed and industry-specific NSD models compared with the
other service industries.

Keywords: Intermodal Transport, New Service Development, Service Industry, Turkey.

*This paper presented at the XIII. International Logistics and Supply Chain Congress held in Izmir on
22.10.2015

Modlararasi Tasimacilikta Yeni Hizmet Gelistirme Siireci: Tiirkiye Ornegi*

Oz

Modlararasi tasimaciliga yénelik olarak tasitan ve tastyanlarin artan ilgisi, lojistik hizmet
saglayicilart ve tasima operatorlerini yeni hizmet gelistirmeye yéneltmektedir. Hizmet
sektortine yonelik literatiir incelendiginde, yeni hizmet gelistirme konusunda az sayida
ve belirli sektorlere yénelik calismalarin oldugu saptanmigstir. Fakat, yeni modlararast
tasimacilik hizmeti gelistirme iizerine ise bir bosluk oldugu gériilmiistiir. Dolayistyla, bu
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calismada modlararasi tasimacilikta yeni hizmet gelistirme asamalarinin arastirilmasi
ve bu kapsamda uygulanan ortak asamalarin belirlenmesi amaclanmistir. Calisma
kapsaminda belirlenen amaca ulasmak icin, Tiirkiye’de modlararasi tasimacilik hizmeti
sunan modlararasit ulastirma operatérlerive hizmet saglayicilari, vaka analizi yaklasimi ile
incelenmistir. Mevcut literatiir dikkate alindiginda bu ¢alisma, modlararasi tasimacilikta
yeni hizmet gelistirilmesine yonelik 6n ¢alisma niteligindedir. Elde edilen bulgular
dikkate alindiginda, insan kaynaklart konusunun yeni hizmet gelistirme asamalarinda
yeterince dikkate alinmadigi saptanmistir. Modlararas: tasimacilikta, diger sektérler
ile kiyaslandiginda daha ayrintili ve sektére o6zel yeni hizmet gelistirme modellerinin

gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Modlararasi Tasimacilik, Yeni Hizmet Gelistirme, Hizmet Sektort, Ttirkiye.

*Bu ¢alisma, “XIII. International Logistics and Supply Chain Congress” adli kongrede bildiri olarak sunulmustur.

1. Introduction

Businesses have shifted the paradigm
from production orientation to service
orientation starting from 1980s [1] as a
reflection of rapidly increasing contribution
to economy [2] and in such a competitive
environment creating new services is a
vital factor for service industry [3] in order
to create and increase value for existing
customers and attracting new customers
[4]. In other words, superior performance
and competitive advantage are suggested
by new services [5]. These factors with
the continuous innovation force decision
makers in service firms to develop new
services [6]. Although developing new
services is essential for success of the
service, it has not received due attention
in the literature [4]. Much of the research
on NSD is about the process of NSD [7, 8,
9, 10]. However, there are no researches
specifically on intermodal transport. NSD
process has the industry specific nature
[11] which also needs to be considered by
the intermodal transport industry.

The transportation industry and
international trade have undergone great
changes since 1950s. Three major factors
are responsible for and characterize the
changes: demand for transportation,
transport technology and organization of
the transportation system [12]. Intermodal
transport has grown considerably with
the developments taking place in the
shipping and transport industry triggered

by containerization and increasing global
trade such as the improvements in the

infrastructure, vehicles and specific
equipments.

The growth of intermodal freight
transportation will be driven and

challenged by four main factors [13]: (i)
understanding the changing customer
requirements and hyper-competition of
supply chains in a global marketplace;
(ii) responding to changing customer
requirements with seamless and integrated
coordination of freight through various
modes; (iii) knowledge of current and
future intermodal operational options and
alternatives, as well as the potential for
improved ICT and (iv) constraints on and
coordination of infrastructure capacity
as well as better management of existing
infrastructure and broader considerations
on future investment in new infrastructure.

Intermodalism is the idea of process
pointed out by Muller (1999) [14] and
the process consists of technical, legal,
commercial and management framework
indicated by D’Este (1996) [15]. These
views confirm that the intermodal transport
is a “service” rather than a technology.
Therefore, the concept of intermodalism
emphasizes “soft” features of service
delivery that facilitate the technology of
multi-modal transport [15].

Intermodal transport is an efficient
and sustainable solution to deal with
increasing transport volumes. With
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intermodal transport, different modes of
transport such as trucks, trains and ships
are optimally combined to handle transport
as environmentally-friendly and cost-
efficientlyaspossible[16]. Appearanceofthe
door-to-door transport [17] rising tax levels
and fuel prices, increasing problems with
congestion and increasing environmental
consciousness among shippers has drawn
attention to intermodal transport [18].
Hence new intermodal transport services
have been promoting for several years (e.g.
PROMIT, Twinning Project, Marco Polo
Programme, and The Cream Project ect.)
[54]. Intermodal transportation provides
many remarkable opportunities to the
related parties for saving money [19],
saving of time, simplification of trade
documentation, reliability, safety needs
[17], expanding markets, increasing value
added services related to distribution [20]
and increase efficiency and also provides
competitive advantage [21]. These benefits
of intermodal transport suggest that more
attention for NSD in intermodal transport is
required [22].

When the service literature is analyzed,
itis found that there are a few studies on the
NSD of specific service industries. However,
it is observed that there is a gap in new
intermodal service development. Increasing
interest on intermodal transport, and
accordingly new intermodal projects reveal
the need on determining the nature of NSD
processes in intermodal transport from
both academic and industrial perspectives.
Besides successful new projects, existence
of plenty of unsuccessful projects has
raised awareness on how to establish NSD
processes. Accordingly, the stages and
activities of NSD processes followed by
intermodal service providers in Turkey as
a first step in this study.

According to Menor et al. (2002),
NSD process, which is considered as
one of the main determinants of service
competitiveness, has not been paid enough
attention by scholars. It was determined
that the design of the services is ineffective

and inadequate compared with the physical
products. In this respect, the objective of
the paper is twofold. First objective is to
explore the stages in the NSD process of
intermodal transport. Menor et al. (2002)
structured their paper based on two
main pillars, which are “exploitation” and
“exploration”. From this point of view, the
notion of “exploitation” is regarded in this
study. Specifically, in order to analyze NSD
process of intermodal service providers, it
is intended to generate knowledge by using
existing models commonly accepted in the
literature. Second objective is to determine
the common stages of NSD and explore
whether these stages are always necessary
or not as addressed in Menor et al., (2002)
[23]. According to this study, the recent
tendency has evolved as new services
suddenly reveal rather than following
formal development process.

To reach these objectives, first an
interview questionnaire form derived
from the literature was applied to
decision makers from intermodal service
providers in Turkey. Turkey as a developing
economy has great potential on intermodal
transportation due to its geographical
position. The opportunities have been
recognized by many major transportation
companies, which have located in the
region or abroad due to increasing need
for the intermodal transport services.
This situation provides an opportunity
to observe the NSD process in intermodal
transport industry.

This paper has been structured in
five sections. The next section reviews
the literature on the NSD process and
intermodal transport. Section three
describes the methodological context,
including data collection and sampling,
and the results of the empirical analysis
are given thereafter. The conclusions and
discussion are provided in the last section.

2. Literature Review
Developing new services is important,
complex and risky for service firms
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[24]. Because of the high competition
in the industry, the shift toward the
innovativeness has been recognized for the
survival of the companies [25]. In order
to bypass the failure of the new service in
such environment, strategic focus on NSD
and development competencies is applied.
Although there have been several studies
referring that there has been limited use
of formal NSD process [8], it is increasingly
important to explore and understand the
NSD and its processes [26]. There has been
considerable amount of research carried
on the NSD that provides a structure to
the activities and concepts related to NSD
process [27].

The literature proves that the services
and products have different features
because of the intangibility, inseperability,
perishability and heterogeneous
characteristics of the services [28].
Although the applicability of processes
of new product development into the
service industry is under discussion [9],
literature related NSD process is based on
the NPD process of Booz et al. (1982) [29]
as indicated by Stevens and Dimitriadis
(2005) [3]. Obviously, there are various
ways to describe the NSD process [30]
as shown in Table 1. Most NSD processes
are the waterfall models [31] that have
adopted sequential structure [27]. First,
Bowers (1987) [32] suggested a normative
market driven process of NSD for hospitals.
This research revealed that developing
new services differs from the BAH model.
Likewise, Bitran and Petrosa (1998) [33]
specified the differences between product
and service development by reviewing the
related literature and developed generic
model.

Some other NSD processresearches have
employed nonlinear structure. Edvarson
and Olsson (1996) [30] created a nonlinear
model within the focus of customer and
quality. The research also indicates the
variability of the process due to time and
dependency relations. An exploratory
comparative longitudinal research on two

individual industry projects was conducted
by Steven and Dimitriadis (2005) [3] in
order to present a NSD model that consists
organizational learning component.
Gottfridson (2011) [34] investigated NSD
process with 11 small Swedish companies
and concluded that there was no clear
formal NSD process in studied companies.
Digitalization of business environment
created the need fore shorter. NSD process,
and Alam (2014) [35] proposed phase wise,
informal and shorter NSD process model
based on the 158 new service projects that
located USA, Australia and India.

Alam and Perry (2002) [8] proposed a
simplified model based on the case studies
of Australian financial service firms. This
study stressed both sequential and parallel
processes in NSD and indicated the need
for the new ways of conceptualizing NSD
process. The research of Frohle and Roth
(2007) [27] presented both resource and
process centric perspectives within a
single framework. Burger et al., (2011) [36]
investigated the level of maturity of NSD
process by revealing a proposal model. This
model helps assessing the NSD practices of
the companies. Cocca and Ganz (2015) [37]
introduced the developing green services
with the literature and tried to find out
its influence on the NSD process. All these
models have their own merits, and offer
theoretical background and managerial
thinking [27] and answer the question of
how the NSD process can best be organized
for an innovation [38].

In line with the below models and
approaches, the structure of NSD process
is substantially affected by the industry
that the company operates in. In addition
to these models, various models are
suggested by various researchers [27].
However, as indicated by Fitzsimmons and
Fitzsimmons (2000) [11] there are still not
enough studies on NSD process to meet
the industry specific needs. Thus, lack of
empirical evidence on new intermodal
transport service development in the
literature creates research opportunity for
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breakthrough innovations [40]. In Turkey

the authors and leads this study to focus on

currently changing trend occurs through

the process of new intermodal transport

service development.

the shifting intermodal services. Turkey is

involved in different transport networks

and corridors related with

Intermodal transport has expanding
its market share through markets for
flows over short distances, for perishable
and high-value commodities, for small

intermodal

transport. In the context of connections
between Pan-European TransportCorridors
and Central Asia, Turkey has an important
role as one of the most important countries
in the Black Sea and Mediterranean basin

consignments, and for flows that demand
speed, reliability and flexibility. In that

case the

industry achieves significant
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in terms of both east-west and North-south
connections [41].

In order to overcome the vulnerability
of transport industry and become more
sustainable, Turkey needs to develop
intermodal transport solutions that can
rapidly yield results without losing the
advantages of'its competitive road transport
system. Turkey has significant potential,
and several projects are underway to
develop intermodal transport [42].

Transportation industry has evolved
with  economic and  technological
developments and changes in customer
requirements which lead to service
providers to follow customer-oriented
strategies  [43]. Therefore  passing
through user-friendly processes in NSD
has increased the importance in such an
innovative and competitive environment
[30].

As asserted previously, this reveals the
importance of NSD process studies specific
to the intermodal transport. When the
NSD process literature reviewed, only a
few studies have been found in terms of
transport industry. Nijssen et al., (2006)
[44] tried to reveal differences between
NSD and NPD, and they took into account
the companies operated in different
industries including transport industry as a
sampling. Zhou and Wang (2012) [45] also
referred the logistics enterprises in NSD
process. Chen etal.,, (2015) [46] proposed to
apply Kensei engineering based approach
in NSD with analyzing the home delivery
service which is one of the crucial part of
the logistics industry. Apart from these
studies, any other studies which focused on
intermodal transport with the point of NSD
process literature have not been found.

3. Research Methodology

Qualitative research is conducted in
line with the below mentioned research
questions in this study. The research gap
in intermodal transport literature has
been tried to be fulfilled by testing the
convenience of Alam and Perry’s (2002) [8]

NSD model in intermodal transport. This
research used the explanatory case study
as a research method. Case study research
provides a close investigation of topics,
issues and people and seeks to answer
focused questions by producing in-depth
descriptions and interpretations over a
relatively short period of time [47].

In this study, the research questions are
considered as follows:
(i). Which stages of NSD process in the
light of Alam and Perry (2002)’s model are
applied by the intermodal service providers
operating in Turkey?
(ii). What are the differences between
the stages and activities of NSD process
practiced by the intermodal service
provider companies in Turkey?

In order to answer these research
questions, data were collected through

structural interviews with follow ups
by e-mails based on the structured
questionnaire which was developed

considering Alam and Perry’s (2002) [8]
model. Then, the responses were analyzed
by using frequency analysis to determine
which stages were applied by the sampling
firms. Afterward, the differences between
the stages and activities of the sampling
firms were revealed accordingly. Data
analysis, which consists of data review,
categorization, tabulation, and evaluating
the findings, was conducted by using
pattern matching method.

To investigate the reliability of the
study, a scale was generated considering
the studies commonly accepted and used
in the literature. Furthermore, 3 industrial
professionals and 1 academic who have
many studies on logistics and intermodal
transport, were requested to discuss and
confirm the validity of the findings.

3.1. Data Collection

Judgmental sampling, which includes
experienced people with the central
phenomenon, was used in the study [5].
After reviewing the relevant logistics and
transportation journals and websites on
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intermodal transportation, the intermodal
service providers were compiled and
listed. Within this list, the websites of
each intermodal transport company were
analyzed and the information on their
intermodal services was explored. As a
result of this analysis, 10 companies, which
met the research questions, were selected.
The structured questionnaire form was
distributed to the intermodal services
providers operating in Turkey by web-
based interface, on July 2015, followed
up by a telephone call. Respondents were
asked to state the stages and the relevant
activities that they took into consideration
during the new intermodal service
development process. Out of 10 companies,
seven responses were received from the
respondents. The profiles of respondents
from these companies included in the case
study were summarized in the Table 2.

For the anonymity reasons, the
details of the respondents such as the

Table 2. Profiles of the Respondents

sea-rail and air-sea. Additionally, Ro-Ro
transport providers also responded to the
questionnaire. Apart from the companies
using their own asset, sampling also
consists of the intermodal transport
operator who only operates the intermodal
process.

3.2. Research Model

The relevant literature related on NSD
models was reviewed as a first step of
the research design. From this review an
extensive list of NSD models was founded
and a structured interview form was
developed based on Alam and Perry’s
(2002) [8] model. The model used in this
study is depicted in the Figure 1.

The stages in the model are both
sequential and parallel. This model was
also used [48, 9, 49, 50] to reveal industry
specific empirical evidences. Since this
model fits to the notion of customer
oriented transport perception in the

Interview Positions Experiences (years in the company)
A Regional Director 1-5 years
B General Manager 6-10 years
C President of Strategic Investments Group 11-15 years
D Management Executive 1-5 years
E Intermodal Manager 1-5 years
F Operations Manager 6-10 years
G General Manager 1-5 years

company name they work for, and other
personal details were not disclosed in
the study. Yet, it is intended to explain the
nature of the sampling. In this respect,
the companies that the respondents
work for are the leading intermodal
service providers in Turkey, and they
have distinguished features considering
their services provided. Accordingly,
the sampling includes the companies
specialized on intermodal transport using
only rail-road combination or using all
mode combinations such as rail-road,

modern world, it leads us to apply this
model in the study.

3.3. Results of the Case Study

The analysis was conducted with the
help of a matrix, which groups the relevant
data into simple categories and provides
a multidimensional summary [51]. Due
to the small number of responses and the
open nature of questions, statistical data
processing was not appropriate.
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Figure 1. Conceptual Model of the Study
Source: Adopted from Alam and Perry, 2002 [8]
Table 3. Stages and the Activities Followed by the Sampling Companies
NEW SERVICE DEVELOPMENT PROCESS A|B|C|D|E]|F| G| Total
Strategic planning viiviivi|iv|iv]|iv ]|V 7
Identify strategic roles viIiv]-|vYIVvI|IV ]|V 6
Review of historical performance vViIivIvIvIVvIIV ]|V 7
Agreement on a common NSD strategy ViIiv]-|vYIVv]-]|VY 5
Specification of the research categories to approach VIVvIVI|IV|Y v 6
Assignment of individual roles and responsibilities - - - - -l V|V 2
Idea generation vViviIivI|Iv]|Iv v ]|V 7
State needs, problems and their solutions viivi]IiviIvIv]-|VY 6
Critize existing service vV - vViIivi|iv|v 6
Identify gaps in the market ViIivIvIvI|Iv IV ]|V 7
Provide a wish list viv]-|vI|v]-|Vv 5
State new service adoption criteria - - -l VIV 4
Idea elimination vivi]Iiv]Iivi|iv|v|Vv 7
Customer screen vi]i-|-|v]v]-]- 3
Operational screen viiviIivIv Vv | Iv ]|V 7
Strategic screen Vi Ivi|Iivi|iv]|Iv]|Iv |V 7
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Table 3. Stages and the Activities Followed by the Sampling Companies (Cont’)

NEW SERVICE DEVELOPMENT PROCESS A|lB|C|D|E|F]| G| Total
Financial screen vivi|ivi|v] - - v 5
Technological screen vivi]iv]|v]-|v]|Vv 6
Business analysis viivi|ivi|iv]Iv]|Iv|Vv 7
Limited feedback on financial data, including profitability of [ | | N ) 2
the concepts, competitors’ data.
Market opportunity forecasting vVIvIVvI v IvVI|IVv |V 7
Sales forecasting vivi]iv]|v]|v]-|V 6
Financial forecasting ViIiv]-|vYIVYI|V ]|V 6
Formation of Cross-Functional Teams VIV 7
(szzl;i};;r;g;:entify appropriate personnel from various v BV VA Y 5
Assess their expertise and compatibility with the project VIV -| Y- - 4
Joining the top management in selecting team members O B R IR R A 3
Service Design and Process/System Design ViIivIVvIIvIYVIV ]|V 7
Review and jointly develop blueprints VIivIvI vV IVv ]|V 7
Suggest improvements by identifying fail points ViiviIviIvIvY]|-|Y 6
Observe the service delivery trial by the firm personnel -l - -V - 3
Personnel Training vVIvIv v IV |V |V 7
Observe and participate in mock service delivery process viiviIv]-|VvYI|vY]|- 5
Suggest improvements vViIiviIv|Iv ]| - - v 5
Service Testing VIvIvIv IV |V |V 7
Participate in a simulated service delivery processes ViIvIvIVvIVIVI|Y 7
Suggest final improvements and design change S IR BN R IR B IR 4
Test Marketing VvV IV IV IV |V 7
Comments on the marketing plan S B2 IR RN IR0 B 4 4
D(.etailed comments about their satisfaction of marketing syl vlvlv 6
mixes
Suggest desired improvements vl - B RN RN B 4
Commercialization viiviivi|iv|iv]|v |V 7
Adapt the service as a trial B R R B2 B e R 5
Feedback about the overall performance of the service A 6
along with the desired improvements
Word of mouth communications to other potential 2 A s 4
customers

Source: [8,7,52]
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The results of the case study have
substantiated the proposed model of Alam
and Perry (2002) [8] and this study helped
to validate the model for intermodal
transport. Obviously it has been observed
that all stages in the model are also
conducted by the intermodal service
provider companies. Table 3 illustrates
the results of the study. New intermodal
transport service development process
follows the stages of strategic planning,
idea generation, idea elimination, business
analysis, formation of cross functional
teams, service design and process/system
design, personnel training, service testing,
test marketing and commercialization.

The total numbers of stages followed
by the respondents are illustrated in the
last column of the Table 3. In this table,
“review of historical performance” as
a “strategic planning”, “identify gaps
in the market” as a “idea generation’,
“operational and strategic screens” as an
“idea elimination”, “market opportunity
forecasting” as a “business analysis”,
“review and jointly develop blue prints”
as a “service design and process/system
design” and “participate in a simulated
service delivery processes” as a “service
testing activities” have been conducted by
all the intermodal transport companies
during their NSD process.

Apart from these findings, there are
additional activities that are not listed
in the model but have been contributed
by the respondents and the interviews
during the validation process. These
include “sustainability of the project”,
“environmental screen”, “political and
legal screen”, “comparing with the other
transport modes”, “applying intra-
company and outsourced personnel
training”. The model also does not specify
that the NSD process requires special
attention on “the destination”, “external
environment”, “sustainability necessities”
and “comparison with the other transport
modes seems” which are industry-specific
NSD activities.

4. Discussion

The models on NSD have been examined
in the literature, and a model of Alam and
Perry (2002) [8] has been tested by an
empirical research, and the model was
strongly supported by the results. Although
the model is not new, previous studies
generally focus on different regions and
different service industries. Nevertheless,
this study focused on Turkey which is a
natural bridge between the East and the
West, serving as a junction between the
continents of Asia and Europe in terms
of intermodal transport perspective. This,
in itself, is a conceptual contribution to
the NSD literature. This study provides
specific perspectives into the stages
and activities for intermodal transport
providers. Similarly, this model can be seen
as a reference for the NSD processes of
the actors involved in this transportation
service industry with some arrangements,
which could also be considered as
another remarkable contribution. The
model should be integrated with industry
specific requirements such as external
environment factors, sustainability
necessities, and country and destination
specific factors.

While the activity of “limited feedback
on financial data” in the “business analysis”
stage was regarded as the most important
stage in the Alam’s (2011) [10] study, only
two respondents applied these activities
during their NSD processes. Apart from
preserving the current market share,
customer orientation, which is one of the
needs to enter the new markets and to hold
the competitive advantage accordingly,
has not been paid much attention in the
NSD process of intermodal transport
companies. However, this situation differs
in terms of the firm specific characteristics
as determined during the validity
process. Accordingly, it is emphasized
that, successful new intermodal service
projects are substantially integrated with
human resources.

The most significant implication of this
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study is that the issues related to human
resources have not been considered the
intermodal transport companies. In this
respect, it is found that the “formation of
cross-functional teams” and “personnel
training” stages have rarely been applied
rather than the other stages. “Assignment
of individual roles and responsibilities”,
“joining the top management in selecting
team members” and “observing the service
delivery trial by the firm’s personnel” are
determined as the least applied activities.
However, as indicated by Cadwallader et
al,, (2010) [53], employee participation is
vital for successful implementation of NSD.

Furthermore, Alam (2014) [35]
claimed that previous models had
unnecessary details to meet the needs of
NSD, thus provided shorter model thanks
to the digitalization, especially with the
help of social media. However, this study
has revealed that detailed models are
much more appropriate for the intermodal
transport due to its capital intensive and
complex nature. From this aspect, it is
realized that NSD processes have industry-
specific nature and should be structured
in terms of the dynamics and needs of the
industry.

5. Conclusion

Theimportance ofintermodal transport
has increased worldwide including Turkey
due to its environmentally friendly
nature and contribution to the cost
reduction during the logistics processes.
This situation has provided much more
attention to the new intermodal service
projects. However, as approved by the
professionals during the validity process,
the service industry which the intermodal
transport involves in has differences
in terms of the NSD processes. In this
context, intermodal transport has some
specific characteristics such as being
international, necessity of integration
between software and hardware of
different transport modes, having medium
level of customer contact etc. Due to these

characteristics of intermodal transport,
each stage of NSD process should be
carefully conducted because of the low
fault tolerance. Additionally, financial
stability of the companies operating in this
industry should be steady as the services
are conducted without considering the
demand as approved by the professionals
during the validity process.

The results of the study also provide
implications for the managers. The
questions on NSD such as “Do the managers
of intermodal service providers follow a
specific NSD process?”, “Should linear or
parallel process be followed?” are asked.
Accordingly, managers should follow a
linear and carefully designed NSD process
due to the nature of industry. Furthermore,
it is proposed that being market oriented
needs to be prioritized by the company for
successful NSD process.

This study is the first step on NSD in
intermodal literature. However, as with
any study, there are some limitations on
this study as well. First, the sampling of
the study is restricted to only one country.
Secondly, a new model including different
stages and activities can be measured
using other research methods. Afterward,
this new model can be tested within a
wider geographical area, which can be
regarded as a future research direction.
Additionally, the studies on determining
the failure and success factors for the new
intermodal services can be conducted as
well. Last but not least, the reason for why
the topics of the human resources have
not been paid enough attention during
the NSD process can be investigated in the
future studies.
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Abstract

Ship operators increase or decrease thrust force of ships to avoid parametric roll motion.
These operations cause varying acceleration values. In this study, influence of variable
acceleration and deceleration of ships on roll motion is investigated in longitudinal waves.
The method which is referred as simple model is utilized for analysis. Simple Model is one
degree of freedom nonlinear parametric roll motion equation which contains changing
velocity and restoring moment in waves with respect to time. Ship velocities in waves
are predicted by XFlow software for various thrust forces. Results indicate that variable
acceleration has significant effect on parametric roll phenomenon.

Keywords: Parametric Roll Motion, Longitudinal Waves, Nonlinearity.

Konteyner Gemilerinde Degisken ivmenin Parametrik Yalpa Hareketi Uzerine
Etkisi

Oz

Gemi operatorleri parametrik yalpa hareketinden kacinmak icin geminin itme kuvvetini
azaltir veya arttirirlar. Bu operasyonlar degisken ivmelenme degerlerine neden olur. Bu
calismada, boyuna dalgalarda degisen hizlanma ve hiz kesme icin degisen ivmelerin yalpa
hareketi tizerindeki etkisi arastirilmistir. Analiz icin basit model olarak adlandirilmis olan
metot kullanilmistir. Basit model bir serbestlik dereceli lineer olmayan parametrik yalpa
hareketi denklemidir. Bu denklemde zamanla degisen hiz ve geri getirici moment terimi
kullanilmaktadir. Dalgalar arasindaki hiz degerleri farkli itme kuvveti degerleri icin XFlow
yazilimi kullanilarak belirlenmistir. Sonuclar, degisen ivmenin parametrik yalpa hareketi
lizerinde belirgin bir etkisinin oldugunu gostermistir.

Anahtar Kelimeler: Parametrik Yalpa Hareketi, Boyuna Dalgalar, Lineer Olmama.

205



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

1. Introduction

The first publications about
parametrically  excited roll motion
appeared in 1930s and 1940s by Watanabe
[1] and Kempf [2]. Roll motion of a ship in
longitudinal waves have been studied by
a number of researchers including Graff
and Heckscher [3], Kerwin [4], Paulling
and Rosenberg [5]. The first experimental
observation of parametric roll phenomenon
was done by Paulling et al [6]. Although its
theoretical existence has been known for
a long time, parametric roll phenomenon
attracted a great deal of interest in recent
years. In fifties only small ships, like
fishing vessels were investigated related
with this phenomenon. Nowadays there
are examples of accidents with container
vessels that cause significant damage to
cargo and ship. For example in October
1998 the APL China experienced parametric
roll resonance and lost more than sixty
percent of its cargo [7]. In January 2003
Maersk Carolina encounters a storm at the
Atlantic sea. In a few cycles the roll angle
increased up to 47 degrees in head waves
[8]. The casualties like CMV CHICAGO
EXPRESS during typhoon “HAGUPIT” [9]
led designers, researchers and regulatory
authorities to initiate further research and
investigations. Among these researchers:
Spyrou [10], Neves and Rodrigues [11]
and Bulian et al. [12] focused on nonlinear
aspects and effects of changing tuning
factors on parametric roll motion.

Variation of underwater ship geometry
with respect to wave crest position has
an important role on roll motion in
longitudinal waves. In regular waves, the
excitation is periodic with a finite period
and certain ratios of encounter and natural
frequencies. The most dangerous situation
usually occurs in the first parametric
resonance region in which wave length is
approximately equal to the ship length at an
encounter frequency twice that of the roll
natural frequency. In this case, the variation
of restoring moment causes the roll angle
increase drastically unless other factors

such as damping come into play. This
particular state is called the parametric
roll phenomenon. Controlling amplitude of
roll motion is only possible by increasing
damping, changing encounter angle or
changing ship velocity. This study focuses
on the variation of velocity. Roll motion
of ships in longitudinal waves is generally
investigated with constant velocity in
previous studies. But ship velocity is not
constant due to wave loads. Furthermore,
ship operators increase or decrease thrust
force of ships to avoid parametric roll
motion. When combined with the waves in
action, these operations result in variable
acceleration.

Simple Model was solved by numerical
method in time domain and approximate
analytic method in frequency domain for
various conditions.  Choosing solution
method being numerical or analytical has
great influence. A numerical simulation
usually starts from one particular initial
condition that lies in a particular domain
of attraction. We are not able to estimate
other steady state solutions without
changing the initial condition. In brief,
numerical methods are inadequate to give
a global picture of the response curve and
bifurcations involved in the phenomenon.
However, an analytical approach is usually
able to give such a global picture in a very
fast and quite accurate way.

XFlow software is based on mesh free
approach: Lattice Boltzmann Method.
In the last two decades, the Lattice
Boltzmann method (LBM) was used as
a tool for modeling the Navier-Stokes
equations and simulating complex fluid
flows. LBM is based on microscopic models
and mesoscopic kinetic equations. The
Lattice Boltzmann method [13, 14, 15]
was originated from Ludwig Boltzmann’s
kinetic theory of gases. The fundamental
idea is that gases or fluids can be imagined
as consisting of a large number of small
particles moving randomly. The exchange of
momentum and energy is achieved through
particle streaming and billiard-like particle
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collision. Validation of XFlow software for
hydrodynamic properties of a sailing yacht
can be found in [16].

2. Simple Model

Simple model is based on one degree of
freedom parametric roll motion equation
which includes ship velocity, heave and
pitch effects by means of time in restoring
moment variation [17, 18]. Restoring
moment is also excitation moment in
head waves. Heave and pitch effects are
taken into account by analytical restoring
moment term related with time and instant
roll angle. Surge effect is taken into account
by changing encounter frequency in other
word changing ship velocity which is
determined by XFlow software (LBM).

In general, the equation of roll motion in
regular longitudinal waves can be written
as follows:

(I, +a_)p+Blp.9)+AGZ(g1)=0 (@

Where (I,+d,) is moment of
inertia, ¢ is roll angle, Bld.¢) is
damping function and  AGZ(g,¢) is

restoring function. Eq. (1) may be re-
written as;

% x @02
bl )+

<20

GZ(g.t)=0 2

Here, @ is roll natural frequency, GM, is
the metacentric height for calm sea and
: B(g.9) i
(e, @) = oy is the damping term.
Variation of restoring moment surface
with respect to time and instantaneous roll
angle for various wave crest positions can be
determined by a standard stability program
as given in Figure 1. In this study, restoring
moment surface was predicted by only wave
crest and wave trough restoring moment
levers for practicality and capability of
solution in frequency domain. Pesman and
Taylan show that the simplification does
not affect the results in acceptable accuracy
[18]. Analytic restoring moment surface

utilized in roll motion equation is given in
Figure 2. Restoring moment curves were
calculated in free trim condition.

Figure 1. Restoring Moment Variation

Analik model

Figure 2. Analytic Restoring Moment Surface

In Eq. 2, GZI4.t) is approximated by the
following expression [17]. Restoring
moment variation is modeled by only wave
crest and wave trough restoring moment
curves.

2n-1

¥
GZ(g,1)=3 (m,,_, +k,, , cos(@))p 3)

nel

The coefficients “m” and “k” in Eq. (3)
are obtained from polynomials fitted to
righting lever curves in wave crest and
wave trough conditions.

C, +C,,
m,,‘_i = 2n-1 trough 2n-1crest (4)
B 2
Con-torough —Can-t
kzﬂ_l — -1 froug n-1 crest (5]
2
In Eq (4) and (5)’ “CZn-l,crest and C2n»1,tr0ugh"

show the coefficients of polynomials fitted
to restoring lever curves in wave trough
and wave crest conditions, respectively
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and @, is the encounter frequency. In this
work, seventh degree polynomials are
utilized for developing the restoring lever
surfaces. Variable damping functions
are utilized by a number of researchers
as indicated in [17, 19]. Equation (6) is
a cubic nonlinear damping function but
it also represents quadratic nonlinear
damping function by choosing and
represents linear damping function by
choosing d=8=0 [17, 19]. In this
study, constant linear damping term was
utilized for steady state solution of Simple
Model (=005 /=0, & =0).Quadratic
nonlinear damping function was utilized
for time domain solution of Simple Model.
Linear and nonlinear damping coefficients
of quadratic nonlinear damping function
were calculated for each time step in
time domain solution. Coefficients of the
damping function are addressed by Ikeda,
Himeno and Tanaka [20].

blg.6)= 246 + pé|é|+ 56° (6)
Substitution of Eq. (6) and Eq. (3) in

Eqg. (2) leads to the following differential
equation:

E\-:{”‘:n-; +hyey L‘OS(&J,?),B' : ]
E+2ﬂ;ﬂ+ﬂpﬁ!¢s|+5¢:+q: La L=( W)

GM,

Variation of ship velocity with respect
to time depends on ship resistance: ship
mass, added mass, thrust of propellers, ship
motions with their damping effects and
excitation term due to waves. In this study,
variation of velocity determined by XFlow
software which can handle 6 DOF ship
motion problems in waves with mesh free
Lattice Boltzmann Method.

Encounter frequency with respect to
time is written as follows. V(t) is variation
of ship velocity in following equation.

@,

o.()=0,+ = V(t) (8)

Equation (7) was solved by Krylov
Bogoliubov Averaging Method in frequency
domain [21] and Dormand-Prince Method
in time domain [22].

3. Validation of Simple Model and XFlow
Software

Simple Model was tested in [17] for
various ship forms and wave conditions.
One of these ship forms is a Ro-Ro whose
experimental tests were carried out
at the towing tank of DINMA [23].The
experiments were carried out for 3 DOF
(heave, pitch and roll) [23].This sample
ship has no bilge keels and appendages.
The wave length and wave height were
chosen as 130 m and 4.4 m, respectively.
Steady-state results of Simple Model were
compared with experimental results in
Figure 3. It is observed that experimental
results and simple model results are in
good agreement.
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Figure 3. Comparison of Simple Model and
Experimental Results [17]

Validation of XFlow software for
hydrodynamic properties of a sailing yacht
can be found in [16]. Validation of XFlow
software was also performed for roll decay
test of a combatant ship form (Model
5512) at design speed [24]. Roll decay
experiments of combatant ship form were
realized with collaboration of IIHR, INSEAN
and DTMB. Validation case is detailed in
[25]. Results given in Figure 4 indicate that
XFlow software is a usable tool for analyzing
ship motions.
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Figure 4. Comparison of XFlow and Experimental
Results [24]

4. Sample Ship and XFlow Simulations

In this study Duisburg Test Case (DTC)
container form was used. Duisburg Test
Case (DTC) is a hull design of a modern
14000 TEU post-panamax container
carrier, developed at the Institute of
Ship Technology, Ocean Engineering and
Transport Systems (ISMT) [26]. DTC is a
single-screw vessel with a bulbous bow,
large bow flare, large stern overhang and
a transom. Figure 5 shows hull form of the
vessel. Main dimensions of sample ship and
its scaled model are given in Table 1.

Table 1. Main Dimensions of DTC Container Ship

Shi Model
P (1/59.407)

Length between
perpendicular 355m 5.976 m
(LBP):
Breadth (B): 51m 0.859 m
Draught (T): 14.5m 0.244 m
Vertical position
of gravity (KG): 23.68 m 0.3986 m
Roll gyration
radius (k_): 20.25m 0.2109 m
Roll Natural 3.536's 35365
Period:
Block coefficient 0.661 0.661
(C):
Speed ratio of
ship and model 7.707
(Vship/Vmodel):

In this study, IGES file of scaled DTC
hull form was utilized [26]. Environment
of XFlow software was set up as free

Figure 5. Form of DTC Container Ship

surface model and initial conditions
were selected as water channel. The
most dangerous situation usually occurs
in the first parametric resonance region
in which wave length is approximately
equal to the ship length at an encounter
frequency twice that of the roll natural
frequency. In this study, wave length
was chosen equal to the model length
and wave height was chosen 1/30 of the
model length. Progressive wave boundary
condition was set up with linear wave
theory. Length, frequency and amplitude
of wave are selected 5.976 m, 0.511 Hz
and 0.1 m, respectively. All constrains
were chosen free, so model has capability
of 6 DOF motion. In this study, simulation
time was chosen 10 s and time step was
chosen 0.01 s. Resolution was set up with
adaptive refinement algorithm: resolved
scale was chosen 0.2 m and targetresolved
scale was chosen 0.025 m as shown in
Figure 6. In simulation, 40 N, 70 N and
140 N thrust forces were utilized in local
coordinate system at initial condition:
zero model velocity and 5° heel angle for
acceleration. Zero force and 40 N reverse
force were utilized at initial conditions: 1
m/s model velocity, 5° and 42° heel angle
for deceleration of ship speed.

Simulations and calculations were
made for 7 different conditions. These
conditions are given in Table 2. Variation
of restoring moment values of scaled
model with respect to heel angle in wave
crest, wave trough and still water are
given in Figure 7.
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Figure 6. Domain Structure of Simulation

Table 2. Simulation and Calculation Conditions

Initial | bl
veloci roll Thrust force
(m /s;y angle (Newton)
(deg))
Condition1 | O0m/s 5° 40 N Forward
Condition 2 0m/s 5° 70 N Forward
-, o 140N
Condition 3 0m/s 5 Forward
Condition4 | 1m/s 5¢ Zero force
Condition 5 1m/s 5° 40 N Reverse
Condition 6 1m/s 42° Zero force
Condition 7 1m/s 42° 40 N Reverse
0.06 T T T o
____ wave o
B s e e e W e ot H
— shill waker

Restoring moment am QI (m)

Figure 7. Variation of Restoring Moment Values
of Scaled Model

5. Results

Roll amplitudes with respect to constant
model velocities were determined by
solving nonlinear parametric roll motion
equation (Simple Model) with averaging
method in frequency domain (Figure 8).
The reason why parametric roll motion
equation is solved in frequency domain by
approximate analytic method is capability

of detecting bifurcations globally. Nonlinear
parametric roll motion equation was also
solved by numerical method (Dormand-
Prince Method) in time domain as shown in
Figure 8.

: B

Roll Respenen o (dugres)

[ 05 1 15 - 2
Maodel speed V (m/s)

Figure 8. Results of Roll Response with respect to
Model Velocity

In Figure 8, black color represents
frequency domain approximate solution;
blue color represents time domain numeric
solution in time between 0 to 20 s, and red
color represents limit cycle part of time
domain numeric solution (100 to 1000 s).
Results show that there is a fold bifurcation
at amplitudes between 40° and 60° where
model velocities are less than 0.62 m/s.
Frequency domain results in other word
steady state results given in Figure 8 were
used for comparison of different conditions
given in Table 2.

Variations of velocities obtained by
XFlow software were given in Figure 9 and
Figure 10 for acceleration and deceleration
respectively.

Time domain results were rearranged
with respect to model velocity and plotted
on frequency domain (steady state
solution) results to present influence of
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Figure 9. Variation of Velocities with respect to
Time (Acceleration)
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Figure 10. Variation of Velocities with respect to
Time (Deceleration)

variable acceleration and deceleration on
parametric roll motion more clearly in
Figure 11-17.

Figure 11 was generated for condition 1:
0 m/s initial velocity, 5° initial roll angle and
40 N thrust force. Results of roll motion with
40 N thrust force deviated from steady state
solution. Maximum angle of roll oscillation
increased from 5° to 30°. Roll motion of
accelerated model was attracted by fold
bifurcation part of steady state solution.

Figure 11. Acceleration from 0 Ship Velocity with
40 N Thrust Force (condition 1, initial angle: 5°)

Rl Rampermn 4 [Dng)

l—'hd

az z LI} L] an RE] “
Ship Vekecity Vs

Figure 12. Acceleration from 0 Ship Velocity with
70 N Thrust Force (condition 2, initial angle: 5°)

Figure 12 was generated for condition
2: 0 m/s initial velocity, 5° initial roll angle
and 70 N thrust force. It is observed that
roll motion of accelerated model was also
affected by fold bifurcation, but stable part
of steady state solution prevents amplitudes
from increment.

Sirpie model;
Hesueriy domsn:

Rl Ranponin 4 D)

Figure 13. Acceleration from 0 Ship Velocity with
140 N Thrust Force (condition 3, initial angle: 5°)

In Figure 13, 140 N thrust force was
utilized. Initial values of ship velocity and
roll angle are 0 m/s and 5° respectively.
Velocity of model increases to 1.1 m/s in
10 seconds and maximum roll amplitudes
increase from 5° to 45° in 10 seconds.
Increment of thrust force in other word

Rell Fwpenmn 4 (D)
]

o

- -
E¥3 [T

s
S Velocity V fimi)

Figure 14. Deceleration from 1 m/s Ship Velocity
with Zero Thrust Force (condition 4, initial angle:
5°)
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acceleration prevents roll amplitudes
from attraction of fold bifurcation unlike
condition 1 and condition 2. It should be
noted that 140 N thrust force is great in real:
it was chosen to show effect of acceleration.

Influence of deceleration is presented in
Figure 14-17. Figure 15 was generated for
condition 4: 1 m/s initial velocity, 5° initial
roll angle and zero thrust force. Velocity
of model decreases from 1 m/s to 0.4 m/s
in 10 seconds. Maximum roll angles of
decelerated model increase from 5° to 35°
in 10 seconds. It is observed that maximum
roll angles increase from trivial unstable
part to stable non-trivial part of steady
state solution.

Rl Rawporme ¢ (Deg)
g
T

[t . H H
az 0z X} L) L] 1 12 14 L3
Sl Velocity ¥ s}

Figure 15. Deceleration from 1 m/s Ship Velocity
with 40 N Thrust Force (condition 5, initial angle:
59

Figure 15 was generated for condition
5: 1 m/s initial velocity, 5° initial roll angle
and 40 N reverse thrust force. Velocity of
model decreases from 1 m/s to 0.1 m/s
in 10 seconds and maximum roll angles
of decelerated model increase from 5° to
approximate 25° in 10 seconds. Results
of Simple Model are adapting to results of
steady state solution at velocities less than
0.3 m/s as condition 4.

Rell Ruagznae 3 Ong)
E B

.z az LX) H : E 14 s
Ship Velmcity V fmfs)

Figure 16. Deceleration from 1 m/s Ship Velocity

with Zero Thrust Force (condition 6, initial angle:

42°)

In condition 6 and 7, initial value of roll
angles were selected as 42°. In Figure 16,
it is observed that roll motion oscillation
attracted by fold bifurcation at model
velocities between 0.7 m/s and 0.6 m/s
and reached 55°. Amplitude of oscillation
decreased from 50° to 44° at model
velocities less than 0.6 m/s to stable part of
steady state solution.

az ] 0z [T] L L]
Ship Vilucity V jmfs)

Figure 17. Deceleration from 1 m/s Ship Velocity
with 40 N Thrust Force (condition 5, initial angle:
42°)

In Figure 17, it is observed that
amplitude of roll motion attracted by
steady state solution and decreased to 20°
at 0.2 m/s model velocity. But roll motion
is also affected by fold bifurcation at speeds
between 0.6 m/s and 0.3 m/s, and roll
angles reached 50° at this zone.

6. Conclusion

Increasing or decreasing thrust force
of a ship is an important tool for operator
to avoid parametric roll motion. Difference
between initial and executed thrust
forces cause acceleration. Magnitude of
accelerationdependsonmagnitude of thrust
force (Figure 10 - Figure 11). The oscillation
of acceleration values due to waves can
be considered additional parametric
excitation. Roll motion phenomenon in
longitudinal waves is generally investigated
with constant velocity in previous studies.
This work focuses on how the existence of
acceleration acts on parametric roll motion,
unlike other studies. Results are indicated
thatacceleration can cause increment of roll
amplitudes unexpectedly. Most important
result of this work is, getting away from
attraction of fold bifurcation is possible
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by passing fold bifurcation region rapidly,
otherwise attractor of fold bifurcation
leads to drastically increasing amplitudes.
Especially, intensity of deceleration can
be increased with reverse thrust force for
events like condition 4 and 5.

If analysis of parametric roll motion of a
ship is made by regarding deceleration, this
can be useful for operators of ship. This
study was not supported by experiments:
researches of acceleration in longitudinal
waves shall be made experimentally in
further studies.
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Liman Manevralarinda Gerekli Romorkor Kuvveti ve Romorkor
Sayisinin Tespiti Uzerine Bir Arastirma
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Oz

Artan gemi bluiylikliigii ve gemi trafiginin, limanlardaki manevra emniyeti acisindan
romorkér kuvvetlerine etkisini belirterek romorkér kuvvetlerinin, kullanilacak rémorkér
sayilarinin ve emniyetli manevralarin tespiti ¢alismanin temel amacidir. Rémorkér
kuvvetinin tespitine yénelik literatiirdeki formiillerle uluslararasi standartlar tespit edilmis
ve secilmis gemiler lizerinde belirlenmis ¢evre kosullarinin olusturacagi direngler hesap
yéntemiyle bulunmustur. Ikinci asamada ise bulunan degerler gemi manevra simiilasyon
yaziliminda belirtilen cevresel kosullar altinda test edilerek degerler karsilastirilmistir.
Son olarak gerekli rémorkor kuvvetinin en az ka¢ adet romorkor ile karsilanabilecegi
lizerinde durulmustur. Secilmis olan gemi tiplerinin calisacagi varsayilan bélgelerdeki en
yiiksek cevre kosullarinin gemi tizerinde olusturacagi direng kuvvetleri ile manevralarda
kullanilmasi gereken romorkér kuvvetleri sirastyla %99, %83 ve %99oraninda benzerlik
gostermistir. Bunun yani sira kullanilmasi gereken en az rémorkér adedi olarak literatiirde
belirtilen standartlara uygun olarak her biri en az 50 tonluk ¢ekme giictine sahip 4
adet romorkor kullanilmasinin gerektigi gértilmiistiir. Simiilasyon destegi ile gelmesi
beklenen gemiler gelmeden planlanma, manevra alanlarini ve sinirlarint belirleme ve
en onemlisi en yliksek cevresel kosullar altinda gemiler icin gerekli romorkér kuvvetinin
tespiti yapilabilmektedir. Bundan daha da énemlisi gerekli romorkér kuvvetinin kag¢ adet
rémorkor ile saglanabileceginin tespiti icin de simiilasyon sistemleri son derece énemli
karar destek yazilimi olarak gérilmiistiir.

Anahtar Kelimeler: Rémorkor, RBP, Simiilasyon, Cevresel Faktaérler.

A Study on Determination of Required Tug Force and Tug Quantity in Port
Maneuvers

Abstract

The main objective of the study is to investigate the use of simulators for the determination
of tug forces, the number of tugs and safe maneuvering principals specifying the increasing
size of ships and ship traffic impact on the tug forces in terms of maneuvering safety at
ports. Formulas and international standards for the determination of required tug forces
researched and resistance forces calculated with the helps of these formulas generated
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by the identified environmental conditions on selected ships. In the second stage, values
were compared and tested in the ship maneuvering simulation software under specified
environmental conditions. Finally study focused to quantity of tugs for the required tug
force. The calculation results of highest effects and forces of environmental factors on
the selected ship type and the required tug forces obtained by the simulator program
respectively 99%, 83% and 99% were similar. Additionally, the method of use of tugs and
their positions, numbers are also important and these are can be determined by using the
simulation programs effectively and safely. Besides, quantity of tugs found 4 and each are
at least 50 tons for providing the required tug force according the standarts specified in
the literature. In this study, have been reached that planning of arrival operation of ships,
determining of the maneuver area and limits, precautions of possible accidents, effects of
natural conditions in port area to the ships can properly done with using the simulation
software. However, simulation systems were seen as highly important decision support
software to the determination of quantity of tug for the required tug force.

Keywords: Tugs, Tug Boat, RBPE, Simulation, Environment Factors.

1. Giris

Kiiresellesme ile artan ticaret tim
tasimacilik modlarinda hizli bir degisim
ve gelisimi beraberinde getirmistir.
Deniz ulastirmasinda da bu hizli degisim
ve gelismelere limanlardaki ekonomik
faaliyetlerde, yiik miktarlarindaki hizh
akista, liman siirelerindeki kisalmalarda,
operasyon hizlarinda, gemilerin artan
buytkliklerinde tanik olmaktayiz. Bu
hiz etkisiyle ayrica gemi biytklikleri
stirekli arttirilmakta, limanlardaki yik
ellecleme  donanimlar1  gelistirilmekte,
mevcut tesislere eklemeler yapilmakta veya
yeni -biiylik- gemiler icin yeni limanlar
olusturulmaktadir. Tim bu degisim ve
gelisim siireci icerisinde “emniyet” goz
ard1 edilmemesi gereken en 6nemli husus
olarak karsimiza ¢ikmaktadir.

Liman ve terminallerde gemilerin
manevralart da “karadaki” hiza uymaya
calismakta, artan ticaret, rekabet ve ticari
baskilar nedeniyle manevralar “emniyet
sinirlarinda” gerceklestirilmektedir.
Ozellikle dogal liman olarak kurulmus
ve genisleme imkan1 olmayan/az olan
limanlar ile manevra alani kisith limanlarda
devasa boyuttaki konteyner ve araba
gemileri gibi gemilerin manevra emniyeti
ancak gelismis kabiliyetlere sahip, yiiksek
¢cekme kuvvetindeki romorkorlerle
gerceklestirilmektedir. Son yillarda bir
manevra yardimcist olarak bu etkili

romorkorlerden, ge¢misteki rollerinden
daha fazla gorev beklenmektedir. Ornegin
manevra emniyetini zorlayan cevresel
kosullarinticaribaskilarsebebiylesinirlarda
kabul edilmesi ve bu smirlarda dahi
romorkorlerin etkin goérev yapmalarinin
istenmesi gosterilebilir. Bir diger ornek,
romorkorler gecmiste Kaptan ve Kilavuz
Kaptanlarin en 6nemli “yardimcisi” roliinde
iken, bugiin “vazgecilmez yardimc1” haline
doniismiuslerdir.

Liman ve romorkor teskilatlar1 da bu
artan “hiza” cevap verebilmek amaciyla yeni
romorkor yatirimlarina girismektedirler.
Ozellikle konteyner gemi tonajlarinda
ve trafiginde meydana gelen hizli artis
ile romorkor insa teknolojisinde ve sevk
sistemlerinde meydana gelen degismeler
sayesinde neredeyse tiim limanlarda 60-
70 tonluk roémorkoérleri gormek dogal
karsilanir, hatta beklenir olmustur. Hensen
[1], bir egilim/moda haline doniisen
romorkor kuvvetindeki artis ile 100-120
ton ¢ekme kuvvetine sahip romorkoérlerin
bile konusulur hale geldigini belirtmektedir.
Cevreye duyarliligin artmasina bagl olarak
olusabilecek zararlarin minimize edilmesi
ve olasi zararlarin 6nlenmesi i¢in réomorkor
Ucretlerinin de tartismasiz  sekilde
6denmesinin 6nemi ayrica belirtilmelidir.
Limandan limana farklilik gosterecek ve
ilgili limanin ¢evre kosullarinin gerektirdigi
kuvvette romorkor kullanmak elbette
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gereklidir  ancak, gerekli romorkor
kuvvetinin tespiti, hangi Ol¢iitlerin 6ne
¢iktig1, liman yonetimleri ve ilgili idarelerin
hangi esaslar ¢ercevesinde kararlar almasi
gerektigi bu noktada 6nem kazanmaktadir.

2. Romorkorlerden Beklentiler

Normal kosullarda bir geminin
kendi imkanlar1 ile yanasma ve Kkalkis
manevralari yapabilmesi ve bu manevralari
da mimkiin oldugunca emniyetli sekilde
gerceklestirmesi  beklenir. Gemilerin
manevra karakteristiklerine ve manevra
kabiliyetlerine iliskin farkli kuruluslarca
konulmus standartlar  bulunmaktadir.
Bunlardan bazilamm IMO A601, IMO
A751, ITTC 1975, SNAME 1989, Norse
Standard, Japan RR, ISO, ITTC 2002 [2]
olarak belirtilebilir Gemilerin manevra
kabiliyetine iliskin IMO: “iyi manevra
yapabilmeli” ifadesini yeterli gormekte ve
bununla IMO 6lciitlerinin yerine getirilmis
olmasini kastetmektedir. Ayrica IMO “Gemi
Manevralari icin Standartlar” sirkiilerinde
gemi manevralarinin riizgar, dalga ve akinti
gibi faktorlerden etkilenebildigini ve rotada
kalabilme yetenegi, durdurma mesafesi

veya oOzellikle riizgar etkisi sebebiyle
manevralarinin  etkilenebilecegini  de
belirtmektedir [3]. Yine IMO A751’de

geminin emniyetli manevrasinailiskin kisith

aciklamalar bulunmaktadir. Asagidaki gibi

son derece 6nemli operasyonel gereklilikler

ise cevaplanma ihtiyacindadir [4]:

e Sig sularda yeterli manevra kabiliyeti

e Liman manevralar1 icin maksimum
riizgar kuvveti

¢ Diisiik hizlarda manevra yetenegi

e Riizgirda diimen dinleme ve gorece
ylksek hizlardaki dalgalar, 180 derece
donebilme yetenegi ve dalga etkisinde
doniis

e Kisith (siirlt) dimen agisi

e Diiz bir dogrultuda gidebilme kabiliyeti

e Diisiik hizlarda manevra.

Yukarida siralanan operasyonlarda
gemi kuvvetlerinin yetersiz  kalmasi
halinde rémorkorlerin  kullanimi  séz
konusudur.  Bununla  birlikte  hangi

kuvvette romorkor(ler) kullanilacagi, kag
adet kullanilmas1 gerektigi gibi hususlar
standartlar disinda tutularak “iyi denizcilik”

uygulamalari ile belirlenmektedir.
Romorkorlerden  beklenenler  emniyet
acisindan degerlendirildiginde

yukaridakilerden biraz daha farkli unsurlar

da goz dniine alinmalidir.

Romorkorlerden  beklenen, makine
arizalar1 dahi olsa manevradan yoksun
kalmis gemilerin -ozellikle de petrol
tankerlerinin-, normal operasyonlara en
disiik olasi etki ile hizl ve emniyetli sekilde
dahil olmak ve hazir bulunmaktir [5]. O
halde romorkoérlerden beklenenler sinirli
olmamakla birlikte asagidaki hususlar1 da
icermelidir [6];

e Yanasma ve Kkalkis manevralarinda
romorkor kuvveti riizgar, akinti ve/
veya dalga kosullarinda gerekli kuvveti
saglamaya yeterli olmals,

e Kisith bir alanda gemiyi dondiirebilecek
kuvvet ve kabiliyette olmali,

e Yanasma alanina/rihtima dogru hareket
halindeki bir gemiyi yavaslatabilecek
hatta durdurabilecek yeterli kuvvete
sahip olmali,

e Baghh haldeki bir gaz veya petrol
tankerine “stand-by” (emre hazir)
hizmet verebilmeli,

e Yangin, deniz kirliligini 6nleme gibi acil
durumlarda kullanilabilmeli, gemide
makine, pervane, diimen vb. donanimlar
ariza yaptiginda olusan acil durumlarda
da dogrudan hizmet verebilmelidir.
Romorkorlerden beklenen bu hususlarin

reaksiyon siiresi, manevra kabiliyeti, cekme

kuvveti, sualt1 yapisi, dengesi, yedekleme
donanimlari, yedek/manevra halatlarinin
kopriistiinden kontroli, manevra
alani, uzunlugu, yapisal dayaniklilig,
manevra goris alani, kopriitistii tasarimi
ve ergonomisi, uygun usturmacalar
ile c¢evrelenmesi gibi réomorkdrlerin
fiziksel oOzellikleri ile yerine getirilmesi
gerekmektedir [1]. Yukarida belirtilen
unsurlardan  ¢ekme  Kkuvveti  British

Standarts BS 6349-4: 1994’te belirtildigi

lizere gemi veya romorkor makine arizasi,
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yedekleme veya baglama halatlarinin

kopmasi, akinti1 veya riizgar etkenlerinin

ani degisimi ve insan faktori olarak
belirlenmis kazalarin [7] 6nlenebilmesi i¢cin
de 6nemlidir.

Teknik-seyir hizmet bilesenlerinden
olan romorkor hizmetleri acisindan
da romorkorlerin tipi, sayis1 ve cekme
kuvvetleri belirlenirken elbette yatirim
maliyetleri ve ekonomiklik 6n plandadir.
Bununla birlikte liman rémorkdrlerinin
secimine etki eden ve asagida siralanmis
olan faktorleri de g6z Oniline almak
kagiilmaz bir zorunluluktur [1];
¢ Liman yaklasim imkanlari; agik deniz,

nehir, kanal, lok/koprii, jettiler, liman

sahasi, samandiralar, baglama imkanlari
vb. 6zellikleri;

e Cevresel faktorler;
riizgar, akinti, buz, sis

¢ Gemilerin tirleri ve buytkliikleri; kuru
yuk gemileri, konteyner gemileri, RoRo,

Araba gemileri, tankerler/VLCC, gaz

tankerleri, feribotlar, yolcu gemileri

¢ Romorkorlerin manevradaki kullanim
sekli / yontemi; Uzun halat cekme, itme/
cekme, gemi bordasinda yedekleme,
eskort hizmetleri

e Mevcut romorkorler ve  tipleri;
Konvansiyonel  tek/cift  pervaneli,
Traktor tip romorkorler, ASD, vb.

e Mevcut romorkor ve kilavuz kaptanlarin
tecriibeleri; Romorkor tipi tecriibesi,
romorkor hizmeti (baglama yontemi)
tecriibesi

solugan, dalga,

e Romorkorlerin emniyeti; tipi, liman
mevzuati ve yonetmelikler, klas
gereklilikleri, cevresel faktorler

e Finansal faktorler; Biitce, romorkor

fiyatlari, isletme maliyetleri vb.

Romorkorlerin  tercihi konusu ise
elbette limanlar i¢in son derece 6nem arz
eden ve finansal acidan 6nemli yatirim
kararlarindan bir tanesidir. Yukarida da
ayrica belirtilmis olan hangi kosullarda ne
kadar “cekme kuvvetine” ihtiya¢ oldugu ise
cogunlukla belirtilmemistir. Oysa yukarida
belirtilen beklentiler ve secimlerini
etkileyen unsurlar acisindan kuvvetlerin

buytkligii ve  romorkor
belirlenmesi son derece 6nemlidir.

sayisinin

3. Gerekli Romorkor Kuvvetinin Tespiti

Deniz araglari ve gemiler gecis yapan,
demirleyen, baglama operasyonundaki
gemilerden, farkl sekil ve uzunluklara sahip
bank etkilerinden, basen alanlarindan,
rihtim ve iskelelerden, tahliye halindeki
ylk birimlerinden kaynaklanan kuvvetlere
karst manevra yapmak durumundadirlar
[8]. Su halde gerekli romorkér kuvvetinin
tespitinde, limam kullanacak/kullanmasi
beklenen en bilyik geminin liman
bolgesinde (girisi ve liman sahasi)
karsilasacag en yiiksek riizgar, dalga ve/
veya akinti etkisinin gemi ana makinesi, bas
iter gibi ek donanimlar1 kullanilmayacagi
varsayllarak  hesaplamalar  yapilmasi
gereklidir. Dolayisiyla limanlarda
kullanilacakromorkoérkuvvetinin tespitinde
iki temel kosul ortaya ¢ikmaktadir. Birincisi,
geminin manevra yapacagl alanda meydana
gelebilecek en ytiksek riizgar, akinti, dalga
gibi meteorolojik kosullar ile bu faktorlerin
gemi Uzerindeki etkisini belirleyecek
bolgedeki derinlikler, kanallar, durdurma
mesafeleri, manevra sahasi kisitlamalar:
gibi manevra alanina 06zgl faktorlerin
olusturdugu cevresel kosullardir. ikincisi
ise, liman1 kullanmasi beklenen en biiyiik
gemilerin tipi, su ¢ekimi, riizgar alani, su
alt1 alani gibi daha ¢ok gemiye bagl fiziksel
ozelliklerdir.

Cevresel unsurlarin belirlenmesinde
onemli referanslardan biri OCIMF (Oil
CompaniesInternational Marine Forum)’dir.
OCIME, “Baglama Donanimlari/Ekipmanlari
Rehberinde” (MEG) gemilerdeki baglama
donanimlarinin  hangi kosullar altinda
degerlendirilmesi gerektigini ve geminin
karsilasacagi direncler acgisindan hangi
faktorlerin 6nemli olacagini belirtmistir.
Buna gore bagh bir gemiye etki edecek
diren¢ kaynaklari; riizgar, akinti, gel-git,
gecen gemilerin etkisi, dalga/solugan,
buz ve draft, trim veya bayilmadan olusan
degisimlerdir [9].

218



Original Research (AR)

Zorba&Nas / JEMS, 2016; 4(3): 215-234

3.1. Cevresel Faktorlerin Hesaplanmasi

Literatiirde gemi lizerindeki kuvvetlerin
tespitine yonelik c¢cok sayida c¢alismaya
rastlamak mimkiindiir. Yine pek c¢ok
¢alismanin riizgar etkisine odaklandigini da
belirtmek gerekir. Bununla birlikte 6nemli
direnclerden bir digeri de dalga direncidir.
Geminin dogal c¢evresi durgunluktan
olduke¢a uzaktir ve bu durumu bozan en
temel faktor dalgadir. Dalganin formu ise
suyun derinligi, akintilar ve yerel cografi
ozelliklere baghdir [10]. Bu dogrultuda
riizgar etkilerinin yani sira dalganin etkisi
de hesaplanma ihtiyacindadir.

Riizgar ve hava direncinin etkileri
gemi teknesinin su istiinde kalan
kisminda aerodinamik kuvvetler ve
momentler acgisindan dogrudan etkilidir.
Yam sira rizgar dalgalari gibi bazi ikincil
etkilerde mevcuttur ancak bunlar ayrica
hesaplanmakta ve liman alanlar1 gibi fec
mesafesinin sinirlandirildigi alanlarda daha
az etki gostermektedirler [11].

Riizgarin etkisi ozellikle kurvaziyerler
ve ferry tip gemilerdeki gibi devasa
istyapilara sahip gemilerde daha da 6nem
kazanmaktadir ve kuvvetli riizgarlar bu
tip gemilerin riizgar ustiine doniislerini
engelleyebilmektedir [10].

Rizgarin gemi lzerindeki etkileri
konusunda yapilmis olan c¢alismalara
ornek olarak; Isherwood (1972)[12],

Blendermann (1995), TI. Fossen (1994)
gosterilebilir.  Ayrica Isherwood (1972)
riizgar kuvvetinin hesaplanmasina
yonelik olarak ticaret gemileri icin riizgar
katsayilarinin  tespiti, 150.000-500.000
dwt arasindaki VLCC'ler (Very Large Crude
Carriers) icin OCIMF (Oil Companies
International Forum) tarafindan riizgar
direnclerinin ve katsayilarinin hesabi
(1977), yine OCIMF tarafindan biyiik
tankerler ve ortalama biytikliikteki gemiler
icin riizgar direnci hesaplamalari, bagh
gemiler ve ylizen yapilar icin ise De Kat ve
Wichers (1991) ile devasa biyiiklikteki
ylzer yapilar icin de Kitamura vd.
(1997) tarafindan yapilan g¢alismalar
bulunmaktadir [13].

Pek ¢ok gemi icin dinamik rizgar
kuvveti hesabi en temel haliyle q =%2p V?,
formiili ile bulunmaktadir [14].

Rizgar akiminin dogal yapisi ihmal
edilirse, aerodinamik kuvvetlerden
dogrusal (boyuna) kuvvet X,, bordasal
striiklenme Y, ve aerodinamik saptirma
momenti N, standart bir gévde i¢in sabit bir
eksen iizerinde su sekilde hesaplanabilir:
Xo = Coa 28 4, Yy = Gy 24 A4, Ny = Cun 22 4, L0A

Ciw C, Cy aerodinamik kuvvet/
moment Katsayilarini gosterirken; A, ve
A, su ustiinde kalan dogrusal (transverse)
alani ve bordasal alani, LOA ise gemi tam
boyunu gostermektedir [11].

Denizcilik sektoriinde gerekli romorkor
kuvvetinin tespitine yo6nelik kullanilan
en yaygin kaynaklardan biri IMO MSC/
Circ.1101 [15] ile tavsiye edilmis olan ve
Kaptan Henk Hensen tarafindan yazilmis
“Limanlarda Romorkoér Kullanim1” (Tug Use
in Ports) isimli eserdir [1]. Eserde, gemilerin
karsilastiklari direnglerin hesaplanmasiigin
asagida formiillerin kullanilabilecegi yer
almaktadir (ilgili formiillerden calismanin
amacina uygun olarak yalnmzca en biiyiik
etkiyi olusturan bordasal ytzeylere iliskin
olanlar verilmistir).

Riizgar etkisi (bordasal/yanal);

E,, =05C,, pV?A, Newton
Akint1 etkisi (bordasal/yanal);

F,. = 0,5 Cy, 1 V2Lgp T Newton
Dalga etkisi (bordasal/yanal);

Fyave = 0,35 ¢ g L 6,° Newton

veya geminin draftina bagh olarak
derinlik azalmasi etkisi nedeniyle dalga
etkisi;
Fwave = 112 L H? kgf

Hensen tarafindan aktarilan ve yukarida
verilen formiillerde son derece 6nemli olan
ve dikkatle kullanilmasi1 gereken katsayilar
bulunmaktadir. Sayet model gemi rizgar
tiineli testlerine alinmamis ve katsayilar
elde edilmemisse, bu alanda Kkullanilan

219



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

standartlardan en az bir tanesi kullanilarak
romorkor kuvvetinin  tespit edilmesi
gerekmektedir [16]. Bu standartlara
ornek olarak British Standarts BS 6349-1,
Spanish Standarts ROM (Maritime Works
Recommendations) 0.2~90, Japon OCDI
Standartlar1 (The Overseas Coastal Area
Development Institude of Japan), OCIMF’in
biiyiik tankerlerin emniyetli baglamalari
hakkindaki standartlari, SIGTTO'nun gaz
tankerleri icin olusturduklar1 standartlar
gosterilebilir ~ Standartlarda yer alan
formiiller birbirine ¢cok benzer olmakla
birlikte az da olsa farkl degerlere ulasmak
soz konusudur. Farkliliklarin nedeni ise
kullanilan katsayilarin her bir standart
icin farkli bilimsel yontemlerle elde
edilmis olmasidir  Rizgar direncinin
hesaplanmasina yonelik deniz araglari icin
standart formil;

2
Py=Cyx(Ayxsin®@+ Byxcos®>@)xyyx %

iken, Spanish Standart ROM 0.2~90 da;

Res— % xC,x V2 x (A, xcos* @+ A; xsin® @)
olarak kullanmaktadir. British Standards BS
6349-1'de ise;

Vi
Eroina = ( Crwrorwara + Crwafe ) xpxA X T5000

seklindedir.

Yukarida verilmis olan standartlar
gemilerin karsilasmasi muhtemel riizgar,
dalga ve akint1 direngleri i¢cin hesaplamalari
gostermektedir. Ancak bu hesaplamalar
disinda 6rnegin riizgarin saganak yapmasi
durumunda ne oranda bir diren¢ artisinin
soz konusu olacagi hakkinda ilave bir
aciklama bulunmamaktadir.

3.2. Gemiye Bagh Fiziksel Ozellikler
Yukarida da belirtildigi tizere romorkor
kuvvetlerinin belirlenmesinde hem cevresel
faktorlerin hem de gemiye bagh 6zelliklerin
gbz ontline alinmasi gerekmektedir. Burada
soz konusu olan gemi biyikligi kavrami
riizgar alanmi acisindan gemi tipine, draft
degeri acisindan da yiiklii olup olmamasina

bagli olarak karsimiza ¢ikmaktadir.

Riizgar alanimmin degiskenligi nedeni
ile gemi tipi, rizgar ve sualti alaninin
hesaplanabilmesi i¢in gemi boyutlarinin,
trim durumunun ve ayrica sudan kaynakli
direncin hesaplanabilmesi i¢in de su ¢ekimi
ve omurga alt1 derinlik degerlerine ihtiyac
duyulmaktadir. Su halde kabaca 120 m boya
sahip 5 metre su cekimindeki bir dokme yiik
gemisi ile 360 metre boya sahip 15 metre
su cekimindeki bir konteyner gemisinin
karsilasacagi bordasal riizgar, dalga ve
akint1 etkisine karsi kullanilacak romorkor
kuvvetleri arasinda biyik farkhiliklar
olacag agiktir.

3.3. Gerekli Roémorkoér Kuvvetinin

Belirlenmesi i¢in Temel Kriterler
Gemilerin  karsilastignt ~ direnglerin

hesaplanmas1 ile  bulunan  degerin

dogrudan gerekli romorkor kuvveti olarak

alinmas1 yeterli olmayacaktir. Ornegin
emniyet faktorleri son derece yiiksek
olan gaz tankerlerinin manevralarina

iliskin hazirlanmis SIGTTO (The Society
of International Gas Tanker and Terminal
Operators Ltd) raporunda, izin verilen en
ylksek operasyon limitlerinde, tankerin
ana makinesinin ¢alismiyor olacagi kabul
edilerek yeterli romorkér desteginin
daima hazir bulunmasi zorunludur ifadesi
bulunmaktadir [17]. Dolayisiyla belirlenmis
cevresel kosullarin limit degerinde geminin
sayet kendi ekipmanlarindan kaynakl acil
durumlar nedeniyle tehlikeye stiriiklenmesi
soz konusu olmayacak sekilde romorkor
kuvvetinin hazir bulunmasi gerekecektir.

Yukarida belirtildigi lzere “toplam
gerekli ¢ekme kuvveti” (Bp) c¢evresel
kosullarinin  etkileri de g6z Oniine

alinarak asagidaki genel formile gore
hesaplanmaktadir [3];

sz Sf X[(FWlnd)XFg]+Fwave+ FCIHTBVI[

Thoresen’e gore [6] ilaveten, “operasyon
emniyet faktori” (SO) daima 1,2 ile 1,5
degerleri arasinda olmak zorundadir. Bu
deger bas iter donanimlar1 dahil olmak
lizere toplam kullanilabilir rémorkor

kuvveti kapasitesinin (T ), yanasma ve
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kalkis manevralarinin tiim asamalarini
icerecek sekilde cevresel faktorler hesap
edilerek bulunacak “toplam rémorkor
¢ekme Kkuvvetine” (Bp) boéliinmesi ile elde
edilmektedir.

T LT
O_Bp_(J'!)

Yukaridaki formiilde belirtilmis diger
kritik faktor olan “emniyet faktoru” (S,) ise
“romorkor ¢ekme kuvveti faktori” olarak
tanimlanmis ve hava kosullarina bagh
olarak 1,2 ile 1,5 arasinda bir deger alacak
sekilde belirlenmektedir. Ayrica genellikle
20% ile 50% arasinda bir deger de genel
emniyet payr olarak kullanilmaktadir.
Bu deger, karsilasilmasi muhtemel hava
kosullar1 Kkarsisinda mevcut “romorkor
cekme kuvvetindeki” azalmayi, yedek halati
boyunun mesafesi, romorkoriin itme veya
cekme kuvveti, swell -solugan- durumu
ve akinti1 hizi, dalga etkisi gibi faktorlere
bagh olarak degistirilebilir oldugu da
belirtilmelidir. Bir diger 6nemli hususta,
bahsedilen tlim degerlendirmelerin
bolgede egemen hava  kosullarinin
manevra yapilabilir en yiiksek degerinin,
gemi lizerindeki en yiiksek etkisi altinda
hesaplanarak bulunmasi gerektigidir [6].

Yukarida belirtilen emniyet faktori
kullanimina aciklama olmasi agisindan
hava sicakligi ve riizgar iliskisinin asagidaki
durumlar gosterilebilir [18];
¢ Hava sicakligina bagh olarak soguk

havalarda rizgarin yogunluk nedeniyle

gemi lizerinde daha etkili olmasi,

e Havadaki nem oranina bagh olarak
rizgar etkisinin sicak ve nemlilik
oraniyla azalmasi,

e Rizgarin hizi 20 knot'tan 30 knot'a
ciktifinda (50% arttiginda) riizgar
etkisinin 125% artis gostermesi.
Yukarida agiklanmaya ¢alisilan emniyet

faktorii degerlendirmelerine ilave olarak

romorkor tipine bagh “romorkor etkinlik
kuvveti”, bolgedeki dalga boyunun (ve/veya
solugan dalga boyunun) artmasina bagh
olarak da azalma gosterecektir. Dolayisiyla
gerekli romorkor kuvveti belirlenirken en

yuksek rizgar hizi, dalga ve/veya akinti

giiclerinin limani kullanan en biiyiik gemi

iizerindekietkilerigemitizerindekimanevra
yardimcilari ve donanimlari diisiiniilmeden
hesaplanmak durumundadir.

Romorkor kuvvetinin hesabinda
dikkate alinmasi gereken bir diger husus
ise yine yukarida belirtildigi tizere liman
sahasidir.  Ozellikle manevraya aktif
katilacak romorkor sayisi ve kuvvetleri
acisindan liman alanindaki kanallar, liman
alanina giris genisligi (mendirek agzi),
dondirme alani, emniyetli manevra alani
son derece onem arz etmektedir. Yetersiz
alan, romorkor sayisini azaltirken her bir
romorkor kuvvetinin de arttirilmasini
gerektirecektir. Liman sahasindaki su
derinligi ve gemi drafti iliskisi ise bir baska
onemli husustur. Derinlik goreceli olarak
yuksek olsa da, giinlimiziin yiiksek drafth
gemileri ac¢isindan hem akintinin gemi
iizerindeki etkisi agisindan, hem de geminin
karsilasacagi direnglerin listesinden
gelebilme ihtiyaci romorkor giiglerinin de
artmasina neden olacaktir.

Sekil 1'de 6-12 sn periyodundaki dalga
etkisi altinda romorkor etkinligindeki
azalma, romorkorde kullanilan ving sistemi
bazinda ayriayri gosterilmektedir. 1,5 metre
dalga ytksekliginde c¢alisan rémorkoriin
cekme kuvveti dinamik ving¢ {tizerinde
yaklasik 15%, statik ving tlizerinde 45%
azalma gostermektedir. Dalga kosullarinin
romorkor tlizerindeki olumsuz etkileri ise
asagidaki gibi siralanmaktadir. [6];
¢ Dalga nedeniyle pozisyonunu ve agisini

koruyamadigindan  beklenen  giici

aktaramamasi,

e Dalganin gemi ve romorkor tizerindeki
farkli etkisi nedeniyle rémorkoriin
gemiden goreceli bir hareketi ve
bu goreceli hareketin uzun dalga
periyotlarinda daha biiytik, kisa dalga
periyotlarinda ise daha kii¢iik olmas,

e Romorkor kuvvetinin bir kisminin
geminin yanal hiz degeri ile birlikte
goreceli olarak pozisyonda kalabilmesi
icin harcanmasi.
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Yukarida belirtilen temel
degerlendirmeler kullanilarak bir gemi
icin ihtiya¢ duyulacak romorkoér kuvvetinin
tespiti miimkiin hale gelmektedir.

3.4.R6morkorSayisinin Belirlenmesinde
Kriterler

Yukarida limani kullanmasi beklenen
en biliyik geminin, liman sahasi icin
belirlenmis limit ¢evre kosullarinda liman
sahasi ozellikleri dikkate alinarak toplam
gerekli romorkér kuvvetinin nasil tespit
edilecegi agiklanmistir.

Alisilagelmis gemi buiytiklikleri
acisindan toplam gerekli romorkor kuvveti
hesaplandiginda bir ya da iki romorkor
ile karsilanabilecek  biytklikler soz
konusudur. Ancak gelisen deniz ticareti ve
artan ticaret hacmi gliniimiiz gemilerinin de
biiytimesine neden olmakta, tipkilimanlarin
ve liman ekipmanlarinin gelismesinde
rol oynadigi gibi rémorkérlerin daha
kuvvetli ve daha etkin olmalarinda da
rol almaktadir. Hesaplamalar sonucunda
elde edilen degerler bazen iki ya da iic
romorkorle bile karsilanabilmekten uzak

kalmaktadir. Dolayisiyla elde edilen toplam
romorkor kuvvetinin miimkiin olan en az
sayida romorkdr ile saglanmasi hususunda
baz1 kriterlerin degerlendirilmesi soz
konusudur.

Yanasma ve ayrilma manevralari i¢in
toplam romorkér sayisinin belirlenmesi
sirasinda g6z oOniinde tutulmasi tavsiye
edilen hususlar sunlardir [6];

e Gemide var olsa bile bas iter(ler)
degerlendirmeye alinmamalj,
e Gemi Uzerindeki etkin ¢evresel

kuvvetler rizgar (F . ), dalga (F ) ve
akinti (F_ ) kuvvetleri olup, rizgarin
“gust” yani ani saganak durumu (F ) i¢in
en az 1,2 katsay1 faktorii uygulanmall,
¢ Genel olarak riizgar ve akintinin gemi
tizerindeki etkisine karsi koyabilmek
ve geminin tutulabilmesi (to hold)
amaciyla hesapla elde edilen kuvvetin
yaklasik %30 fazlasi kullanilmalidir.
Belirtilen bu kriterler aslinda toplam
romorkor kuvvetini arttiran bir unsur gibi
goriilebilir. Ancak uygulama s6z konusu
oldugunda toplam romorkér kuvvetinin
miimkiin  oldugunca  birbirine  esit
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kuvvetlerdeki romorkorler ile saglanmasi
gereklidir. Bu husus ozellikle geminin orta
hattindan basa ve kica dogru konumlanacak
romorkorlerin  esit  kuvvette olmasi
acisindan 6nem kazanmaktadir.

Romorkor sayilarinin belirlenmesindeki
diger hususlar ise uygulamaya yonelik
olarak karsimiza ¢ikmaktadir. Ornegin
kullanilan halatin dayanma / kopma giic,
romorkor vincinin 6zelligi, gemide bulunan
babalarin kopma kuvvetleri gibi hususlar
bu cercevede ele alinmak durumundadir.
Boylece yukarida siralanan unsurlarla
birlikte hesaplanan hem toplam kuvvetin
gemi bas ve ki¢ hattina esit dagilmasi
hem de baglanti ekipmanlarinin kopma/
dayanma kuvvetleri romorkoér sayilarinin
belirlenmesinde degerlendirilmelidir.

4. Simiilasyon Deneyleri

Gerekli romorkor kuvvetine bagh olarak
romorkor sayisinin belirlenebilmesi i¢in
hesaplamalar yoluyla bulunmus olan
gerekli romorkor kuvvetinin simiilasyon
ortaminda test edilmesi romorkdrlerinin
yeterliligi, yetkinligi ve maliyetleri goz
ontine alindiginda son derece Onemli

hale gelmektedir. Asagida similasyon
deneylerinin gerceklestirildigi tesis,
simiilasyon  yazillmi  ve  deneylerin

planlanmasina iliskin detayl aciklamalara
yer verilmistir.

4.1. Simiilasyon Yazilimi ve Tesis

Simiilasyon deneyleri i¢in kullanilan
tesis Dokuz Eylil Universitesi Denizcilik
Fakiiltesindeki DEU Bilimsel Arastirma
Projeleri Koordinasyon Birimi
(BAP) tarafindan desteklenen 2013.
KB.FE.001 numarali “Liman Modelleme
Similatori”dir.

Simtilasyon deneylerinin gerceklestirildigi
simiilasyon yazilimi ise Transas Marine
International AB, Isve¢ tarafindan
tiretilmis olup DNV (Det Norske Veritas)
tarafindan 2012 Aralik ayinda NTPro
5000 olarak STCW sozlesmesi 1/12 sayili
yonetmelige uygun A Simnifi Similator
olarak sertifikalandirilmistir A Sinifi

simiilatorler seyir planlar1 ve gemi
mevkiinin tespiti, ECDIS, AIS, SSAS, Radar
ve ARPA ile diger yardimci ekipmanlar
kullanilarak emniyetli seyir vardiyasinin
surdurilmesi, acil durumlara miudahale,
denizde tehlike cagrilarina cevap verme,
arama/kurtarma operasyonlarinin
koordine edilmesi, biitiin kosul ve sartlarda
gemi manevrasi ve elleclenmesi, makine
sistem ve servisleri ile pervane sistem
kontroliiniin kopriiiistiinden operasyonu,
buz seyri ve balik¢ilik operasyonlarini
gerceklestirebilme kabiliyetine sahiptir.
NTPro 5000 Kopriisti Similatord, tam
olarak kontrol edilmis ve gercekgilige
uyarlanmis gemi modelleriile cahismaktadir.
Dolayisiyla  yanasma  manevralarinda,
yedekleme operasyonlarinda, halat
operasyonlarinda ve diger liman sahasi
operasyonlarinda geminin hareketleri
gercekeci ve  matematiksel  verilerle
desteklenerek elde edilmektedir. Ayrica
simiilator lreticisi tarafindan saglanan alan
gelistirme yazilimi sayesinde de istenen
bolge gerekli verilerle islenerek sisteme
aktarilabilmekte ve iiretilmis olan alanda
da yukarida belirtilen gemi ile ilgili diger
islemler gerceklestirilebilmektedir.

4.2. Simiilasyon Deneylerinin Planlanmasi
Simiilasyon deneyleri gerekli
romorkor kuvvetini saglayacak sekilde
romorkor sayisinin  tespit edilmesine
yonelik olarak hazirlanmistir. Bu amagla
asagida maddeler halinde verilen ¢alisma
asamalar1 simiilasyon deneyleri 6ncesinde
planlanarak uygulanmistir.

e Similasyonda  kullanilacak
gemilerin tespiti,

e Model gemilerin fiziksel 6zelliklerinin
hesaplar i¢in elde edilmesi,

e Model olarak secilen gemilerin
calismas1 muhtemel liman alanlarinin
belirlenmesi,

e Belirlenen liman alanlarinda hakim olan
riizgar, akint1 ve riizgar verilerinin elde
edilmesi,

e Belirlenen liman alanlarinin derinlik,
kanal genisligi vb. cografi verilerinin

model
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elde edilmesi ve simiilasyon sistemine

aktarilmasi,

e Model olarak secilen gemiler icin
hesaplamalar yoluyla gerekli romorkor
kuvvetinin tespit edilerek simiilasyon
sisteminde  kullanillacak  romorkor
kuvvetinin belirlenmesi,

e Similasyon deneylerinin uygulanmasi
ve ilk olarak hesabi yolla bulunan toplam
romorkor kuvvetinin simiilasyonda test
edilmesi,

¢ Deneyler sonucunda kullanilan
romorkor sayilarinin belirlenmesi.
Burada ayrica belirtilmesi gereken

bir husus da bir geminin yedege alinarak
cekilmesi i¢in gerekli kuvvet hesabi goz ardi
edilmistir. Yedeklenen geminin iizerindeki
yolun da hesaplara katilmasi ihtiyaci
bulundugundan bu g¢alismanin kapsami
disinda tutulmustur.

Yukarida verilmis olan planlama
asamalar1 dogrultusunda gerceklestirilen
testler ve deneysel ¢alismalar sonucunda
da asagida siralanmis olan kazanimlarin
elde edilmesinin miimkiin olabilecegi
degerlendirilmistir:

e Hesap edilen direnclerin model gemi
tizerindeki etkilerinin dogrulugunun
testedilerek sisnanmasi ve dogrulanmasi,

e Romorkor kuvvetlerinin belirlenen
cevre  kosullar1  altinda  gemiyi

Tablo 1. Model Gemiler ve Ozellikleri

“abramaya” (kontrol etmeye) yeterli
olup olmadiginin gézlemlenmesi,

e RoOmorkér kuvvetlerine ve limanin
manevra sahasina bagh olarak kac¢ adet
romorkor kullanilmasi gerektigine karar
verebilmeye yardimci olmasi.

4.3. Modeller

Modellerin belirlenmesinde o6zellikle
son yillarda Tiirk limanlarinda goriilmeye
baslanan ve biytiklik acisindan kendi
tiirleri arasinda dahi farkli 6zelliklere sahip
gemiler tercih edilmistir Asagida Tablo
1’de ozellikleri belirtilmis olan 2 farkh
gemi modeli bu amagla kullamlmistir. Bu
modellerden birincisi konteyner gemisi
(Model 1) digeri ise Q-Max smifi LNG
(Model 2) gemisidir. LNG (Model 2) gemisi
icin ayrica hem yiikli hem de balasth
durum temel alinarak degerlendirmeler
yapilmistir. Dolayisiyla yiikli ve bos
gemilerin gerekli romorkor kuvvetlerinin
de nasil degiskenlik gosterebilecegi de
arastirilmistir.

UciinciiModelise (Model T) calismalarda
kullanilan romorkoérlere aittir. Kullanilan
romorkorler Z-Drive tipte, iki adet 1250
kW makine giicii olan, 48 ton kanca ¢ekme
kuvvetinde 39,3 m boy ve 9,8 m genislige
sahip romorkorlerdir.

Model 1 Model 2 Model T
Gemi Tipi Konteyner Gemisi LNG (Q-Max) Romorkor
Tam Boy (m) 334 345 39,3
Genislik (m) 42,0 55 9,8
Draft (m) 14,5 12:(9,6)* 3,2
Deplasman (t) 135.759 171.292 : (141.990)* 549
Riizgar yiizii alani (m?) 10.020 8200:(9300)*
Sualti alan1 (m?) 4.640,0 3984 :(3187)*
Derinlik / Draft orani 1,1 1,2

*Yiiklii ve balastll durumlardaki degerlerdir.

224



Original Research (AR)

Zorba&Nas / JEMS, 2016; 4(3): 215-234

4.4. Simiilasyon Deneylerinde Temel
Kriterler

Secilen gemi modellerinin farkli liman
sahalarinda ve farkli cevre kosullari
altinda calisacagi kabul edilerek Model
1 (konteyner) gemi icin Iskenderun
Korfezi Model 2 (LNG) icin ise Aliaga
bolgesi temel alinmistir ve ilgili bélgelerin
doga kosullarina uygun cevre faktorleri
belirlenmistir. Her iki bolge icin de 20
knot riizgar siddeti, 0,2 knot akint1 ve 1,5
m dalga yiiksekligi degerleri kullanilmasi
uygun bulunmustur. Ayrica ilgili
bolgelerdeki derinlikler kullanilarak gemi
draftlarina uygun derinlik degerleri alinmis
ve hesaplamalarda kullanilmistir. Dalga
ytiksekligi belirlenirken de romorkoérlerin
etkin calisma Ust sinir1 olarak gosterilen 1,5
metre sinir1 kullanilmistir.

Gerekli romorkor kuvvetinin
hesaplanmasinda Kkullanilan formiillerin
tercihinde varsa toplam  romorkor
kuvveti tespitinde Kkullanilan standartlar
kullanilmasi, standartlarin bulunmadigi
durumlar i¢in de en yakin diistiik sonuglar
veren formiillerin se¢imi esastir. Bu
dogrultuda konteyner gemisi icin genel
riizgar kuvvetinin tespitindeki formiiller
(rtizgar, dalga ve akinti), LNG gemisi
icin ise SIGTTO tarafindan belirlenmis
olan formiiller kullanilmistir. Calismanin
amacinda formiiller arasinda bir farklilik
veya degerlerin analizi olmadigindan
her bir geminin degerleri ayri olarak ele
alinmisti. Asagida secilen modellere ait

ve hesaplamalar yoluyla bulunan gerekli
romorkor kuvvetlerine Tablo olarak yer
verilmistir.

Model 1 (Konteyner) icin riizgar, dalga ve
akintinin gemi iizerinde olusturacagi toplam
direng kuvveti 108,91 ton’dur. %25°lik (S)
emniyet faktoriini iceren toplam 136,1375
tonluk hesapla bulunan en biiyiik ¢ekme
kuvveti, kullanilacak romorkorler ve acil
durumlar s6z konusu oldugunda 1,2 - 1,5
arasinda ilave operasyonel emniyet faktori
(S,) ile gelistirilmesi gerekmektedir. Tablo
2’de gortlecegi lizere, emniyet faktori ve
operasyonel faktor ilave edilmis romorkor
kuvveti 163,365 ton olarak hesaplanmistir.

Tablo 3’te ise yiiklii durumdaki Model 2
(Q-Max) icin 127,448 ton ve emniyet kriteri
ile birlikte 191,172 ton olarak hesaplanmis
degerler gosterilmistir. Riizgar direncine
ilave edilen operasyon emniyet faktorti (S,)
1,2 olarak kabul edildiginde de operasyon
icin gerekli romorkor kuvveti (T ) 229,410
ton olmaktadir.

Model 2 (Q-Max) geminin o6zellikle
ayrilma manevralarinda bos durumda
olacag diisiiniilerek balasth kondisyondaki
degeri arastirllmis ve islem bu kez bos
gemi ic¢in tekrarlanarak 133,540 ton
bulunmustur. Bu degere %50 emniyet
faktorii ve %20 operasyon emniyet faktorii
de ilave edildiginde operasyon i¢in gerekli
romorkor kuvvetinin (T ) degeri Tablo 4’te
goriilecegi tizere 240,373 ton olarak hesap
edilmistir.

Tablo 2. Model 1 (135,759 Disp. Konteyner Gemisi) i¢in Gerekli Romorkér Kuvveti
(20 knot Riizgdr, 0,2 knot Akinti ve 1,5 m Dalga Yiiksekligi)

B
Sf lend Fwave current SO [(F I+F +Pl‘, )* sf* so]
wi__wa_ _c
1,25 40,65 59,35 8,91 1,20 163,365

Tablo 3. Model 2 (Q-Max Tip Yiiklii -171,292 Disp.- LNG Gemisi) icin Gerekli Rémorkér Kuvveti
(10,3 m/s Riizgar, 0,1 m/s Akinti ve 1,5 m Dalga Yiiksekligi)

B
P
sf lend anst Fwave current so [(le* Fg) +Fwa+Fc)* sf]
1,5 60,42 1,2 49,97 4,974 1,20 229,4064
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Tablo 4. Model 2 (Q-Max Tip Balastli -141,990 Disp.- LNG Gemisi) i¢in Gerekli Rémorkér Kuvveti
(10,3 m/s Riizgar, 0,1 m/s Akinti ve 1,5 m Dalga Yiiksekligi)

BP
sf lend anst FWave current So [(le* Fg) +Fwa+Fc)* s;]
15 68,4587 1,2 49,97 1,42 1,20 240,373
Simiilasyon  c¢alismalarinda  gerekli tizerinde olusan direnc¢ degerlerinin 108,91

kuvvetin en az sayidaki romorkor ile

karsilanmasi icin tespit edilmesinden sonra

simiilasyon deneylerine gecilmistir Bu

asamada literatiirde belirtildigi izere ayrica

asagidaki hususlar da goz online alimmistir

[6];

¢ Simiilasyon deneylerinde kullanilan etkin
romorkér kuvveti agilmamalidir. Ornegin
geminin askida tutulabilmesi igin
(holding state) toplam mevcut romorkor
kuvvetinin 75%'i, yani dort rémorkérden
tict kullanilmalidir.

¢ Belirlenmis sinirlar ve emniyet mesafeleri
dikkate almarak geminin manevra
kabiliyeti elde edilmelidir.

e En ylksek deniz/solugan dalga
konumundaki etkin yedekleme yetenegi
degerlendirilmelidir.

5. Simiilasyon Deneyleri ve Bulgular
Yukarida aciklanan asamalardan
sonra simiilasyon deneylerine gecilmis ve
deneyler de hesapla bulunan toplam direng
kuvvetlerine es romorkorler kullanilarak
belirtilen ¢evre kosullarinda  gemiyi
abramaya/tutmaya yetip yetmeyecegi test
edilmistir. Burada tekrar belirtmek gerekir
ki romorkor modeli segilirken gliniimiz
gemilerindeki babalarin kopma/dayanma
kuvvetleri goz 6niine alinarak 50 ton siirini
asmayacak bir model tizerinde durulmustur.
Simiilasyon  deneylerinde  rémorkorler
baglamalar1  yapilirken de  miimkiin
oldugunca gemibordasindan ve gemi merkez
hattindan basa / kica esit mesafelerde
konumlandirilmaya 6zen gosterilmistir.

5.1. Simiilasyon Deneyi #1 (Model 1 -
Konteyner)

Model 1 gemi icin hesapla bulunan
romorkdr kuvveti ihtiyact 108,91 tondur.
Simiilasyon calismasinda da beklenen, gemi

ton degerinde veya yakininda c¢ikmasidir.
Bu dogrultuda simiilasyonda, Sekil 2’de
goriildiigii gibi, her biri 48 tonluk Z-Drive
tip romorkorlerden 3 tanesi sirasiyla bas
omuzluk, vasat ve ki¢ omuzluklardan
tek halat tlizerinde c¢ekme pozisyonunda
konumlandirilmistir.

1

Sekil 2. Model Gemi 1 - Simiilasyon Deneyi #1

Gemiler ile romorkdrler arasinda her biri
100 metre uzunlugunda halat kullanilarak
gerceklestirilen deney calismasinda
romorkérlere gii¢ verilmeden énce ¢evresel
kosullarin gemi iizerinde etki saglanmasi
beklenmis ardindan rémorkdrlere yukarida
belirtilen oranlarda gii¢ verilerek durum
gozlemlenmistir. Sekil 3'te gemiye uygulanan
cevresel  kuvvetlere iliskin  degerler
gosterilmistir.

Model 1 i¢in gergeklestirilen simiilasyon
calismasinda; Sekil 4'te de goruldigi
lizere gemi izerinde olusan toplam direng
degeri en ytliksek 109 ve en disiik 90 ton
arasinda degerler alirken, Sekil 5'te ayni
cevre kosullari altinda ¢alisan romorkérlerin
uyguladigi toplam 100,8 tonluk kuvvet
grafigi yer almaktadir.
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Sekil 4. Model Gemi 1 - Simiilasyon Deneyi #1 Cevre Faktérleri ve Toplam Bordasal Kuvvetler

Simiilasyon deneyinin baslatilmasindan  agiklandig tizere yedek olarak tutulmus ve
yaklasik 15 dakika sonra c¢evre faktorleri roémorkoérler son durumda sirasiyla %80
etkisi altinda kalarak hareket etmekte olan (38,4 ton), %65 (31,2 ton) ve %65 (31,2
geminin “tutma” pozisyonunda (to hold) ton) degerlerinde kuvvet uygular duruma
durdurulmasi mimkiin olmustur. ulasmislardir.

Doérdiincii romorkér ise yukarida da
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Sekil 5. Model Gemi 1 - Simiilasyon Deneyi #1 Uygulanan Rémorkér Kuvvetleri Grafigi

5.2. Simiilasyon Deneyi #2 (Model 2 -
Q-Max Yiiklii)

Model 2 olarak belirlenmis ytikli
kondisyondaki geminin formdiiller yardimiyla
ihtiyac duydugu romorkoér kuvveti 20%
operasyonel emniyet payl ilave edilmis
haliyle 127,448 ton olarak bulunmustur.

!

|
|
I
; U
Wi
=

Sekil 6. Model Gemi 2 (Yiiklii) - Simiilasyon
Deneyi #2

Simiilasyon calismasinda yine her biri
48 tonluk Z-Drive tip romorkorler Sekil 6’da
goriilecegi lizere geminin bas, vasat ve kig¢
baglama noktalarindan tek halat yardimiyla
¢cekme pozisyonuna alinmistir.

Simiilasyonun baslamasi ile Sekil
7'de grafik olarak da gosterilen cevre
kosullarinin etkisine giren gemi harekete

baslamistir.
Baslangicta, c¢evre kosullar1 etkisiyle
ortaya c¢lkan ve hareketine devam

etmesine izin verilen gemiye, daha sonra
tutma amaciyla once %60 romorkor
kuvveti uygulanmis, yeterli gelmedigi
gorildigiinden degerler gemi hareketinin
soniimlenmesi ve durdurulmasina kadar
yikseltilmistir. ~ Sekil 9’da  arttirilan
romorkor kuvvetlerinin degerleri
goriilmekte olup rémorkoérlerin sirasiyla
80% (38,4 ton), 70% (33,6 ton) ve 70%
(33,6 ton) kuvvet uyguladiklar1 anda
geminin tutma pozisyonuna alindig1 tespit
edilmistir.

Romorkorlerin gemi {izerinde olusan
cevre faktorlerin etkisini yenebilmek tizere
toplam uyguladiklar1 kuvvet 105,6 ton
olarak bulunmustur.
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Sekil 7. Model Gemi 2 (Yiiklii) - Simiilasyon Deneyi #2 Cevre Faktérleri
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Sekil 9. Model Gemi 2 (Yiiklii) - Simiilasyon Deneyi #2 Uygulanan Rémorkér Kuvvetleri Grafigi

5.3. Simiilasyon Deneyi #3 (Model 2 -
Q-Max Balastl)

Model 2 LNG Q-Max tip balasth
kondisyondaki geminin hesapla elde edilen
romorkor kuvvetinin 20% operasyonel
emniyet pay1 ilave edilmis halde 133,54
ton réomorkor kuvvetine ihtiya¢ duydugu
belirlenmistir. Bu degere karsilik gelen
kuvvet kullanildiginda da geminin cevre
kosullarinin etkisine karsi tutulabilmesi
(hold) gerekmektedir.

Simiilasyon deneyi calismasinda, diger
deney calismalarinda da oldugu gibi her
biri 48 tonluk Z-Drive tip romorkérler Sekil
10’da da goriilecegi gibi geminin bas, vasat
ve ki¢ noktalarindan tek halat bagl olarak
cekme pozisyonuna alinmis ve simiilasyon

baslatilmistir.
Sekil 11'de model gemi 2'nin
balastli kondisyonda iken Kkarsilasmasi

disiiniilen cevre kosullar1 grafik halinde
gosterilmektedir.

Sekil 12'de gosterilmis olan ¢evre
faktorlerinin gemi iizerinde olusturdugu
kuvvetler ve toplam bordasal kuvvetler
etkisi altindaki geminin hareket kazanmasi
beklenmis ve hareketin hizlanma ivmesi
gorilinceye kadar siirdiirilmiistir.

N

Sekil 10. Model Gemi 2 (Balastli) - Simiilasyon
Deneyi #3

Formiiller kullanilarak elde edilen
toplam gerekli romorkor kuvvetinin elde
edilebilmesi maksadiyla ayni geminin
yukli durumdaki kondisyonunu tutmaya
yeten ve bir dnceki simtilasyon deneyinde
elde edilen rémorkor giligleri uygulanmis
(38,4 ton, 33,6 ton ve 33,6 ton) ancak
bu kuvvetlerin gemiyi tutmaya yeterli
gelmedigi gorilmustir.

Daha sonra Sekil 13’te gosterildigi
gibi, kontrolli olarak rémorkdrlerin her
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birinin kuvveti arttirilarak sirasiyla 100%  132,0 tonluk romorkoér kuvvetiyle geminin
(48 ton), 90% (43,2 ton) ve 85% (40,8 ton)  ¢evre kosullarinin olusturdugu kuvvetlere
degerlerine getirilmistir. karsi tutulabildigi goralmiistir.

Ancak bu asamada elde edilen toplam
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Sekil 11. Model Gemi 2 (Balastli) - Simiilasyon Deneyi #3 Cevre Faktorleri
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Sekil 12. Model Gemi 2 (Balastli) - Simiilasyon Deneyi #3 Cevre Faktérlerive Toplam Bordasal Kuvvetler
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Sekil 13. Model Gemi 2 (Balastli) - Simiilasyon Deneyi #3 Uygulanan Romorkor Kuvvetleri Grafigi

6. Simiilasyon Deneyleri Bulgular:
Manevra simiilasyonlari sonrasinda elde

edilen bulgular asagida 6zetle siralanmistir;

e Model 1 i¢in hesapla bulunan 108,91
ton degerine Kkarsilik simiilasyon
deneyinde geminin karsilastigi toplam
bordasal diren¢ degeri en yiiksek 109
ton olmustur.

e Model 1 i¢gin ¢evre kuvvetlerine karsi
gemiye uygulanan toplam rémorkor
kuvveti 100,8 ton olarak bulunmustur.
Geminin cevresel kuvvetlere karsi pruva
acisinin degismemesi amaciyla bas ve
kic romorkorlere farkli kuvvetlerin

degismeli olarak wuygulanmasi s0z
konusu olduysa da elde edilen rémorkor
kuvvetinin  ¢ok  degismedigi de
gozlemlenmistir.

e Model 2 yikli kondisyonu icin

gerceklestirilen simiilasyon deneyinde
gemiye uygulanan toplam rémorkor
¢ekme kuvveti 105,6 tondur. OCIMF/
SIGTTO tarafindan yayimlanmis
formiiller kullanilarak gergeklestirilen
hesaplamalarda bulunan deger ise
127,448 ton’dur.

¢ Model 2 balasth kondisyonu icin
gerceklestirilen deneyde ise toplam
132,0 tonluk kuvvet kullanilmistir.

Formiillerden elde edilen sonug ise
133,54 ton olarak bulunmustur.

¢ En diisiik deger i¢in toplamda 100 ton
listiine ¢ikan ihtiyacin her biri 48 ton
olan en az 3 romorkoér ile saglanabildigi
gorilmistir.

¢ RoOmorkorlerin  baglama siralamalari
dikkate alindiginda her ii¢ model i¢inde
bas taraftan bagh olan romorkérlerin
gorece digerlerinden daha fazla kuvvet
uyguladigl gorilmiistiir.

7. Sonuglar ve Tartisma

Gelismekte olan ticaret ve dolayisiyla
liman operasyonlar1 faaliyetlerinde artan
yiksek hiz manevralarin iist sinirlarda
yapilmasint  zorlamakta, buna Kkarsilik
yanasmaveayrilmamanevralarindacan, mal
ve cevrenin korunmasi da glinlimiiz emniyet
anlayisinda ylksek manevra kabiliyetine ve
kuvvetlere sahip romorkérlerle yapilmasini
gerektirmektedir.  Ancak ilk  yatinnm
maliyetleri ylksek olan rémorkérlerin
ozellikle bilyik gemiler séz konusu
oldugunda kac¢ tane olmasi gerektigi bir
sorun olarak gorilmektedir.

Bu dogrultuda c¢alismada oncelikle
romorkor gereksinim nedenleri siralanarak
romorkorlerden  beklenen  hizmetler
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lizerinde  durulmustur. Daha sonra
romorkor secimine etki eden faktorler
siralanarak “etkin rémorkor kuvveti”
tespitine yonelik farkli standartlara ve
formiillerine yer verilmistir Ardindan
gerekli romorkor kuvveti ihtiyac1 teorik
yaklasimla tespit edilmis ve similator
ortaminda da test edilmistir Bu sayede
hem hesaplama islemleri ve ortaya konulan
yaklasimlarin hem de gerekli romorkor
kuvveti tespitinde simiilatoriin etkililigi
ortaya konmustur.

Simulator kullanimi ise gerekli kuvvetin
kac adet romorkor ile saglanabileceginin
tespit edilmesi agisindan son derece
onemli  olarak  degerlendirilmektedir.
Romorkor kuvvetlerinin birbirinden ¢ok
farkli degerlerde olmasi halinde ayni
degerlendirmenin yapilip yapilamayacagi
ise baska bir ¢alismanin konusudur (4 adet
40 tonluk réomorkor yerine 3 adet 45 ton
ilaveten 25 ton veya 2 adet 50 ton ilaveten
2 adet 30 ton gibi). Bu ¢alismada romorkoér
kuvvetlerinin birbirine esit veya yakin
olacagi varsayimindan hareket edilmistir.

Toplam direng¢ kuvvetlerine karsi
geminin  tutulmast  (hold) amaciyla
basa bas romorkér giici deneylerle

gozlemlenebilmistir. Deneylerde elde edilen
biiytkliiklerin miimkiin olan en az sayida
romorkdr ile saglanmasi amagclandigindan
ve ayrica gemi orta noktasina gore esit
giiclerin uygulanmasi gerektiginden
deneylerde kullanilan Model gemiler igin
romorkdrlerin en az 50 ton olmasi gerektigi
gorilmiistir. Ayrica giiniimiiz yedek/ceki
halatlarinin dayanma ve kopma kuvvetleri
oldukca yiiksektir. Buna karsilik gemilerdeki
babalarin ve ekipmanlarin kopma/dayanma
kuvvetleri ise genellikle 45 - 50 tondur.
Dolayisiyla kullanilan rémorkoérler en az 50
ton civarinda olacak sekilde planlanarak
uygulanmistir. Dolayisiyla her iki gemi icinde
denge durumu 3 adet 48 tonluk romorkor ile
saglanmistir. Ancak operasyon gereklilikleri
degerlendirildiginde emniyet ve uluslararasi
standartlar acisindan en az 4 adet romorkor
kullanilmasi gerektigi gorilmistiir.

Bu c¢alismalar sonucunda, gerekli

romorkor  Kuvvetleri  tespit  edilerek
simiilasyon deneyleri ile romorkor sayi
ve manevra limitlerinin belirlenmesi son
derece rahat ve giivenilir sekilde yapilabilir
goriinmektedir.  Dolayisiyla yeni liman,
terminal, iskele vb. yapilar1 kullanacak
olan modern ve biiyiilk gemilerin limana
gelmesinden 6nce manevra acisindan her
tirli hazirhigin yapilmasi da son derece
kolay hale gelmektedir.

Gelecek calismalarda hareketli gemilerin
durdurulmasina yonelik romorkor
kuvvetlerinin tespiti ¢alismalar1 yapilmasi,
ozellikle dar kanal, bogaz gibi trafigin yogun
ve tehlikeler icerdigi bolgelerde dis etkenler
de dikkate aliarak calismalarin yapilmasi,

farkli kuvvetlere sahip romorkorlerin

bir arada kullanilarak gerekli ihtiyacin

karsilanmasinin arastirilmasi faydah

olacaktir.

Kisaltmalar

wa : Yanal (bordasal) riizgar direnci

Cyw : Yanal riizgar kuvveti katsayisi

p : Havanin yogunlugu (kg/m?)

% : Riizgar hizi (m/sn)

A : Boyuna (yanal) riizgar alani

ch : Yanal (bordasal) akinti direnci

Cyc : Yanal akint1 kuvveti katsayisi

u : Suyogunlugu (kg/m?)

% : AkKintinin hizi (m/sn)

Ly, : Dikmeler arasi1 boy (metre)

T : Draft

F.. :Dalgadirenci

0] : Deniz suyu yogunlugu (kg/m?)

L : Su hatt1 uzunlugu (metre)

S, :Dalga genligi=0,5. Dalga ytksekligi
(H)

P, : Riizgar kuvveti (kN)

C, : Riizgar katsayisi

A, : Gemi suiistii bordasal (yanal)
alani (m?)

10) : Riizgar yoniniin gemi merkez
hatti ile agis1

B, : Gemi su Ustii dikey alani (m?)

Yw : Havanin 6zgiil agirhgi
(0,01225 kN/m?; 20 °C)

v, : Riizgar hizi (m/sn)

g : Yercekimi ivmesi (9,81 m/sn?)
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Bulanik DEMATEL ve Bulanik TOPSIS Yontemleri Kullanilarak
Limanlarda Yasanan is Kazalarinin incelenmesi

Unal OZDEMIR

Mersin Universitesi, Denizcilik Fakiiltesi, unal.kaptan@hotmail.com

Oz

Bu ¢alisma ile limanlarda meydana gelen is kazalarinin nedenleri ve bu kazalarin
onlenebilmesi/azaltilabilmesi i¢in yapilmast gerekenler ele alinmistir. Calismada
limanlarda yasanan is kazalarina neden olan etkenler tespit edilmis ve bu soruna iliskin
uygulanabilir, alternatif ¢6ziim onerileri sunulmaya calisiilmistir. Kazaya sebep olan
nedenlerin birbirleri ile olan iliskileri, 6nem dereceleri bulantk DEMATEL (The Decision
Making Trial and Evaluation Laboratory) ve alternatif ¢6ziim onerileri arasinda siralama
yapabilmek icin de bulanik TOPSIS (Technique for Order Performance by Similarity to
Ideal Solution) yonteminin ele alindigi bir model yaklasimi kullanilmigstir. Calismanin
sonuglarina gére limanlarda yasanan kazalara neden olan en 6nemli faktorlerden bazilari
strastyla; “insan hatasina bagl kazalar’, “yonetimsel sebeplere bagl kazalar’, “uygunsuz
ve yetersiz ekipman kullanimina bagl kazalar” ve “calisma ortami ve sartlarina bagl
kazalar” olarak tespit edilmistir. Bu soruna ¢6ziim getirebilecek en 6nemli alternatiflerden
bazilar1 ise; “yeterli egitim ve tecriibeye sahip daimi kadrolu personel calistirilmast’,
“calisma kogsullari, saatleri ve personel sayilarinda diizenlemelerin yapilmast” ve
“limanlarda ihtisaslasmaya gidilmesi” olarak tespit edilmistir.

Anahtar Kelimeler: Liman Kazalari, Denizcilik, Bulantk DEMATEL, Bulanik TOPSIS.

Investigation of Occupational Accidents Occurred in Ports by Using Fuzzy
DEMATEL and Fuzzy TOPSIS Methods

Abstract

In this study causes of occupational accidents occurred in ports, and measures to be taken
were discussed in order to reduce or prevent such accidents. In this study, factors have
been identified that lead to occupational accidents occurred in ports and have tried to
present the alternative solutions can be applied on this issue. Severity of the reasons that
led to the accident and relationships with each other identified by using fuzzy DEMATEL
(The Decision Making Trial and Evaluation Laboratory), also to be able to sort through
the alternative solutions were made with a model using the fuzzy TOPSIS (Technique for
Order Performance by Similarity to Ideal Solution) method approach. According to the
results of the study, some of the most important factors causing accidents in ports, has
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been determined as; “Accidents due to human error,” “accidents due to administrative

” o«

reasons,

accident due to insufficient equipment and improper use of equipment” and

“accident depending on working environment and conditions” respectively. Some of the
most important alternatives that can bring a solution to this problem have been identified
as; “employ permanent staff with adequate training and experience,” “making adjustment
in working conditions, hours of work and number of employees” and “importance should

be given specialization in port’”.

Keywords: Port Accidents, Maritime, Fuzzy DEMATEL, Fuzzy TOPSIS.

1. Giris

Diinya ekonomisindeki tasimaciligin
yaklasik olarak % 90’indan fazlasinin deniz
yolu ile gerceklestirilmesi limanlari lojistik
zincir icerisindeki en Onemli baglanti
noktalarindan birisi haline getirmistir.
Limanlar, tlke ekonomileri ve tlkelerin
Diinyaya agilan ana kapilar1 olarak kabul
edildiklerinden dolayr deniz ticaret
sektoriiniin en dnemli ana unsurlarindan
birisidir [1, 2, 3].

Bir¢ok Diinya limani, son zamanlarda
artan yiik ve gemi trafigini karsilayabilmek
icin daha kisa siire ve yiiksek kapasitelerde
liman operasyonlarini diisiik maliyetlerde
gerceklestirebilecek verimlilige ulasmislardir
[4, 5 6, 7]. Limanlarin artan bu
ihtiyaca cevap verebilmeleri icin de artan
kapasitelerinin yaninda daha fazla ¢alisan
istihdamive yogun calisma siireleriile liman
operasyonlarin1  gerceklestirmektedirler.
Limanlarda c¢alisan personel agiginin
kapatilabilmesi ve yogunlugun azaltilabilmesi
icin de liman icerisinde bircok farkl is
gruplart olusturulmustur. Yiiksek riskli
ve tehlikeli ¢alisma kategorisi icerisinde
yer alan limanlarda c¢alisan personel,
giliniin her ani1 kaza riski ile kars1 karsiya
kalabilmektedir. Ayricalimanlarda istihdam
edilen personelin o6zellikle o6zellestirme
doneminden sonra agirlikli olarak gecici ve
taseron is¢ilerden olusmasi ve bu isgilerin
biiyiik bir kisminin yeterli deneyim, egitim
ve mesleki bilgilerinin istenilen diizeyde
olmamasi, limanlarda yasanmasi muhtemel
is kazalar1 oranini ytlikselmektedir. Bunun
yaninda c¢alisma ortami olarak limanin
sartlari, fiziksel yapisi, genellikle acik
havada ve liman ¢evresindeki gemi, ving,

donanim (¢elik halat, tel,), tasian ytkiin
olusturdugu riskler (sizinti, patlama,
tehlikeli yik vb.), liman igerisindeki
tasima trafigine bagh riskler, ytliksekte
calisma riskleri vb. gibi bircok tehlikeli
ve kazaya cok acik calisma kosullar: ile
yluz yiize gelinmesi, limanlarda yasanan
ve yasanabilecek is kazalarindaki oranin
artmasina zemin hazirlamaktadir [5, 8, 9].

Giiniimiizde limanlarda yasanan kazalar
incelendiginde genel olarak sorunun temel
kaynaginindigerbir¢cok sektorde oldugu gibi
insan faktori yani liman c¢alisanlari oldugu
soylenebilir. Liman ¢alisani veya liman is¢isi
degisik kaynaklara gore farkli sekillerde
tanimlanabilmektedir. ~ ILO  tarafindan
yapilan tanima gore liman c¢alisani;
liman simirlart igerisinde her tirla yiik
tipinde elleclemenin yapilmasi, kargonun
emniyetinin saglanmasi, depolama
islemleri, lashing vb. operasyonlarda
hizmet veren ve bu islemler i¢in gerekli
techizati, makineyi kullanan, bakim, tutum
islemlerini yapabilen calisanlar olarak
ifade edilmektedir [10, 11]. Tanimdan da
anlasilacag1 gibi liman iscisi; limanlarda
gerceklesen ¢ok sayida yiik tiliriine gore
cesitli faaliyetler yiiriitebilmesi, buna bagh
olarak farkli ekipmanlari kullanabilmesi,
ylukleme/tahliye operasyonlarinin hem
gemi hem de liman ayaginda etkin olarak
gorev alabilmesi, lashing, depolama,
muhafaza, konteynerizasyon vb. bir¢ok
birbirinden  farkli  olan  operasyon
siireclerinde gorev alabilen personel olarak
tanimlanmaktadir.

Limanlar yliksek kaza oranlarina sahip
is sahalar1 olarak kabul edilmektedir.
Limanda elleclenen ytik tiplerinden, hizmet
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verilen gemi tipine, kullanilan ekipman
tiiriinden, calisilan birime gore de degisik
tiirde is kazalar1 s6z konusu olabilmektedir.
Tehlikeli yiikler (Uluslararasi Denizcilik
Tehlikeli Yikler), agir proje ytkleri, sivi
ytkler vb. ve bu yiik tiirlerine ait liman
operasyon siirecleri esnasinda karsilasilan
riskler cok cesitli is kazalarina sebep
olabilmektedir. Bunlarin yani sira kazalarin
yasanmasinda bir diger dnemli nokta ise
genel ifade ile limandaki personel yonetimi
konusudur. Limanlarda ¢alisacak personelin
egitimleri, deneyimi, sayisi, calisma saatleri,
disiplin, yorgunluk vb. konular kazalarin
olusmasinda direk etkili yonetim konulari
olarak degerlendirilmektedir. Bu noktadan
yola ¢ikilarak limanlarda yasanan kazalari
en aza indirebilmek, muhtemel kazalara
karst onlemler alabilmek ve olasi ¢6ziim
onerileri sunabilmek amaci ile limanlardaki
operasyon ve personel yonetimi konusunu
entegre bir sekilde ele alan bilimsel
calismalara ihtiya¢ duyulmaktadir [7, 8, 11,
12,13, 14, 15].

Bu c¢alisma ile, limanlarda yasanan
veya yasanmasi muhtemel is kazalarina
neden olan sebepler ve bu soruna yonelik
alternatif ¢oziim onerileri kantitatif
yontemler yardimiyla tespit edilmeye
calisilmistir. Limanlarda yasanan kazalarin
birbiri ile iliskili, ¢cesitli sebep ve nedenleri
vardir. Bu tarz problemlerin ¢éziimiinde;
genellikle fazla sayida problemi etkileyen
faktor veya kriterin analiz edilmesi
ile problem ¢ozliimiine yonelik farkl
secenekler arasindan tercih yapilmasini,
bu secenek veya alternatiflerin analizi ve
degerlendirilmesinde, Bulanik Cok Kriterli
Karar Verme Yontemleri (BCKKV) ile
¢oziime gidilmesi dogru bir yaklasim olarak
kabul edilebilir. Bu ve benzeri problemlerin
¢oziimlerinde = BCKKV ~ ydntemlerinin
kullanilmas1  bagimsiz  ve  stokastik
degerlendirmelerin belirli analitik boyut
icerisinde ele alinarak, uygulanabilir
ve pratik alternatifler kiimesinin elde
edilmesini olanaklh hale getirmektedir [16,
17,18, 19, 20].

Bu ¢alismada bulanik ¢ok kriterli karar

verme yontemleri kullanilarak liman
kazalarina neden olan kriter ve alternatifler
belirlenerek, bu probleminin ¢6ziimii
icin uygun bir metodoloji onerilmistir.
Belirlenen kriterlerin kendi arasinda
siralanarak, limanda yasanan is kazalarina
neden olan kriterlerin 6nem derecelerinin
tespit edilebilmesi i¢cin Bulanik DEMATEL
(The Decision Making Trial and Evaluation
Laboratory) ve bu kriterler kapsaminda
limanlarda yasanabilecek is kazalarina karsi
¢oziim Onerileri getirebilecek alternatiflerin
siralanabilmesi i¢cinde de Bulamik TOPSIS
(Fuzzy Technique for Order Preference by
Similarity to Ideal Solution) yonteminden
yararlanilmistir.  Elde edilen sonuglar
dogrultusunda da, denizcilik endiistrisi icin
liman yonetimi konusunda yeni alternatif
hareket seceneklerinin ve yeni hipotezlerin
belirlenip, pratik, uygulanabilir bir model
onerilmistir.

2. Metodoloji

Bu ¢alisma, limanlarda yasanan is
kazalarina sebep olan faktorlerin ve bu
soruna ¢dziim getirebilmek amaciyla
belirlenen alternatif ¢6ziim oOnerilerinin
onem dagilimlariin tespit edilmesi
amaciyla hazirlanmistir  Bu kapsamda
limanlarda yasanan is kazalarina etki
eden degiskenler kapsamli inceleme
ve arastirmalar ile tespit edilmeye
calisilmistir. Bu siireci olusturan ve Kkarar
almay1 gerektiren ¢ok sayida birbiri ile
iligkili, cakisan ve karmasik sistemler
bulunmaktadir. Bir problemi etkileyen
fazla sayida faktoriin mevcudiyeti, her
bir faktoriin, problemin ¢6zlimiine Kkatki
saglayacak yararlarin degisik boyutta
olmasi, tercih ve ¢Oziim asamasi icin
ihtiyac duyulan verilerin genelde net ve
tam anlamiyla belirlenememesi karar
verme siirecini karmasik bir yapi haline
getirmektedir. Bu tarz modellenmesi zor,
karmasik ve uzman Kkisilerin goriislerine
ihtiyac duyulan problemlerde ideal ve
uygulanabilir sonuglara ulasabilmek igin
cok kriterli karar verme (CKKV) yontemleri
kullanilmaktadir [18, 19, 20, 21, 22]. Bu
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amacla CKKV uygulamalarindan olan
DEMATEL ve TOPSIS yontemlerinin bulanik
mantik ile birlikte kullanildigi bir model
yaklasimi uygulanmistir. Bulanik DEMATEL
yontemi ile limanda yasanan is kazalarina
neden olan kriterlerin kendi aralarindaki
nedensel iliskileri ve agirliklandirilmasi
tespit edilmistir Chen [23] tarafindan
onerilen bulanik TOPSIS yontemi yardimi
ile de alternatif ¢6ziim Onerileri arasinda
siralama  yapilmistir  Ayrica  bulanik
mantigin CKKV tekniklerine uygulanmastile
de karar stirecini yoneten grubun diisiince
ve olgularini sozel olarak belirttikleri ve
stibjektif olgularint degerlendirmelerini
aktaramadiklar1 bir siire¢ elde edilmistir.
Uygulama asamasinda kullanilan yontemler
asagida 6zetlenmistir.

2.1. Bulamik DEMATEL Yontemi

DEMATEL yontemi, Kkriterlerin 6nem
derecelerini ve kriterler arasindaki mevcut
yap1 ve iligkileri tanimlamasi amaciyla
Cenevre Battelle Memorial Arastirma
Merkezi tarafindan 1972 ve 1976 arasinda
gelistirilmis etkili bir teknik olarak
bilinmektedir. Yontem, probleme neden
olan kriterleri neden ve etki gruplari
olarak aywran ikili diyagram temeline
dayanmaktadir. DEMATEL yo6ntemini diger
¢ok kriterli karar verme ydntemlerinden
ayiran en Onemli ozelligi, problemi
etkileyen faktorler arasindaki baglantiy1 be
bu baglantinin durumuna gore faktorlerin
onem dagilimlarin1 ve mevcut faktorlerin
digerler ile etkilesimlerini belirleyebilmesi
olarak gosterilmektedir [24, 25].

DEMATEL yonteminin bulanik
mantikla bitiinlesik olarak ilk kez bulanik
mantigin kurucusu olarak gosterilen Lotfi
A. Zadeh [26], tarafindan uygulanmistir.
Bulanik mantigin DEMATEL yodntemine
uygulanmasi ile bu mantigin temelinde
oldugu gibi karar verici grubun belirsizligi
ifade etmede dilsel degiskenleri kullanarak
degerlendirmelerini daha uygulanabilir
ve gercek Diinya ile uyumlu yapma
imkan saglanmistir. Bulanik DEMATELin
uygulanma asamasi asagida genel olarak

aciklanmistir [25, 27].

Bir bulamk € kiimesinde iicgensel
bulanik sayilar (1, y, z) seklinde 3’lii simge ile
ifade edilir ve tiyelik fonksiyonu asagidaki
gibi ifade edilebilir.

0, x<1
s :%: k=sx=<y
HC (X)={ y—x
, p<x=u
u—p
0, x>u

Adim 1.kriterlerin degerlendirilebilmesi
icin bulanik say1 dlgeginin olusturulmast:
Karar vericilerden elde edilen dilsel
ikili karsilastirma goriislerinin iiggensel
bulanik sayilara doéniistiirilmesi igin
bulanik degerlendirme skalasi olusturulur.
Yapilan ¢alismada ve bu tarz uygulamalarda
genellikle tercih edilen sozel ifadeler ve
bunlara karsilik gelen puan skalasi Tablo 1
ve Tablo 2’ deki gibi belirlenmistir.

Tablo 1. Kriterlerin Degerlendirilmesi igin
Kullanilacak Dilsel ifade ve Bulanik Say1 Degerleri

Dilsel Terimler ﬁqg;';i‘:;ﬁ:;;l:lsayl
Etkisiz (0) (0;0;0,25)
Cok Az Etkili (1) (0;0,25;0,50)
Az Etkili (2) (0,25;0,50;0,75)
Yiiksek Etkili (3) (0,50;0,75;1)
Cok Yiiksek Etkili (4) (0,75;1;1)

Tablo 2. Alternatiflerin Degerlendirilmesi igin
Kullanilacak Dilsel Ifade ve Bulanik Say1 Degerleri

Sozel ifade Bulanik karsilik
Cok Diistik (0,0,3)
Diisiik (0,2.5,5)
Orta (2.5,5,7.5)
Yiiksek (5,7.5,10)
Cok Yiiksek (7,10,10)
Adim 2. direk iliski matrisinin
olusturulmasi: Belirlenen uzman grup

tarafindan Kkriterlerin ikili karsilastirma
yapmalari saglanarak =~ M= [M;; | yun  ile
ifade edilen ve Kriterlerin kendi arasinda
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etkilesimleri bakimindan birbirleri ile olan
degerlendirilmeleri sonucu (nxn) 6lgeginde

bir matris olusturulur. “M;;", “i” kriterinin “j
kriteriile etkilesim oraniniifade etmektedir.

Adim 3. normallestirilmis bulanik
direk iliski matrisinin hesaplanmasi:
Normallestirilmis bulanik direk iliski

matrisi  Z=[d;; ] nan seklinde ifade edilir
ve formil 1 ve formil 2 yardimi ile
hesaplanabilir.

g M _cky pyy vy
Gy=e=( =, ~=,=1) (1)

s = maxy<izn (T kij)
5§ = Maxizi<y (Z}Li Pu‘f) (2)

5= ??laxzsssu(Z}L1 u;j)

Adim 4. toplam bulanik iliski matrisinin
hesaplanmas1 (The total-relation matrix):
Adim 3’de elde edilen normallestirilmis
bulanik direk iligki matrisi (Z,, Z, Z ) olarak
lic matris seklinde gosterilebilir. Buna
gore, toplam bulanik iliski matrisi formiil
3 kullanilarak elde edilir. Burada “I” birim
matris olarak tanimlanir.

———

F=2eF04d4.232, 22 (1-2)"  (3)

Formiilde 7 = [é;j]1ne ile gosterilebilir
ve &y = (. tijp fiy o) ve “1” kriterinin “j”
kriterine yonelik uzman grubun belirledigi
toplam etki derecesini gosterir.

Adim 5. gonderici ve alict gruplarin

bulunmas:: T matrisindeki “i” satirin
toplam1  D; = X7, t;; ve “j” siitun toplami
R;=%",t; olsun. D; ,“i”kriterinin

digerlerine karsin hem dogrudan ve hem
de dolayli toplam etkiyi ifade eder. Bunun
yaninda R; degeri diger kriterlerden “i”
kriterinin aldigt hem dogrudan hem de
dolayli toplam etkiyi ifade etmektedir.
D+ R degeri, “i” kriterinin
hem gonderici hem de alici
toplam etkilesimini ifade etmektedir.
(D —R) degeri ise, “i” kriterinin problem
siirecine olan net etkilesimi ifade
etmektedir. (b—-R) sonucu pozitif

w:n
1

degerde oldugunda kriteri gonderen,
negatif oldugunda ise alan (alic1) grup
olarak tanimlanmaktadir. Bu durumda “i”
degiskeni i¢cin (D — R) pozitif degerli ise
bu kriterin diger kriterler lizerinde daha
yuksek etkilesime ve daha ist seviyede
onceligi oldugu ifade edilebilir Aym
zamanda “i” kriteri i¢in (D — R) negatif
degerli olursa bu kriterin diger kriterler
ile daha az etkilesime ve daha alt seviyede
oncelige sahip oldugu ifade edilebilir.

Adim 6. durulastirma: Durulastirma
islemi ile; bulanmik degerlerden kesin
niceliklere/degerlere doniistiiriilme islemi
yapilarak, sonucun incelenebilmesi ve
uygulanabilir hale getirilmesi saglanir. Bu
amacla bulanik sayilarda durulastirma
islemi sayesinde, kiime elamanlarinin
birbirleri ile mukayese edilebilir olmasi
olanakli hale gelir. Literatiirde bu asama
ile ilgili bahsi gecen bircok durulastirma
metodunun var oldugu bilinmektedir. Bu
calismada formiil 4’ de gosterilen aritmetik
ortalama yonteminden yararlanilmistir.

{Iji+ ﬁf ]: k-l-z-l-u (4]

~ k+p+

(D; — R;)= 2 - (5)
Durulastirma  isleminin  yapilmasi

ile Dbirlikte esik degerin belirlenmesi
de gerceklestirilerek  degerlendirmeye
alinacak kriterler ve etki yonli grafik
diyagrami tespit edilerek analiz edilebilir.

Adim 7. kriter agirliklarinin
hesaplanmasi: Sifir ve bir arasinda olmasi
gereken ve toplamlar1 bire esit olan kriter
agirhiklari formiil 6 ve formiil 7 kullanilarak
hesaplanabilir.

Wi=J (D: + R )]2 +[@: - R )]2 (€)

W,  w
I_E:LLWI [7]

2.2. Bulanik TOPSIS Yontemi
Calisma  kapsaminda Chen [23]
tarafindan  onerilen Bulamik TOPSIS
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yaklasimindan  faydalanilmistir. ~ Chen
[23] tarafindan oOnerilen Bulanik TOPSIS
yontemi bes adimdan olusan bir hesaplama
stirecinde uygulanir. Bu adimlardan asagida
bahsedilmistir [28, 29, 30].

1. adim normalizasyon: Bulanik karar
matrisi normalize edilerek bitiin bulanik
say1 degerleri [0,1] araligina indirgenir. Bu
islemler icin formiil 8 ve 9 kullanilir:

D = [d,, Jmen oldugu kabul edilirse d,; = (Hh ﬂ) (8)

. ¥
Y

b=[d & ooty e L e
D= [d,}].moldugu kabul edilirse d,, = (fq'bu' "I‘.r] @)
Formiil 11 ve 12’de eger” j” fayda kriteri

ise cj* =maxc, ;a’ = miniaij ‘dir.

2. adim agirliklandirilmis bulanik karar
matrisinin hesaplanmasi: Kriterlerin agirhik
degerleri ile normalize edilen bulanik
karar matrisi ¢arpilarak agirliklandirilmis
bulanik karar matrisi formil 10 yardimi ile
elde edilir.

R=lelwd=12 .. m i=12 .0 ik, = 4.0,  (10)

3. adim mesafelerin hesaplanmasi: Her
alternatifin bulanik pozitif ideal ¢éziimden
(A*) uzakhig1 (m,’) ve bulanik negatif ideal
coziimden (A7) uzakhgl (m;) ayr1 ayri
formiil 14 yardimi ile hesaplanir. Formiil 11
asagidaki gibi ifade edilmektedir.

mi=xj_,m (E;,]::‘;) i=1,2,..,m

m;=Y" m(k, k) i=1,2 .. m (11)
Fayda kriterleri i¢in A* ve A~ formiil 12

ile belirlenir:

A* = (ky, k3,..,k;) burada kj=(1,1,1)

A7 = (ki) kg, . k) burada k= (0,0,0) (12)
Maliyet kriterleri “A*” ve “A™ i¢in formiil

13 ile belirlenir:

A* = (ki, k3, .., k;) burada k;=(0,0,0)

A™ = (ki, k3,....k;) burada kj = (1,1,1) (13)
4. adim yakinhk katsayilarinin

hesaplanmasi: Her bir alternatifin ideal

¢oziime benzerligi “m™, “m,” degerleri

kullanilarak asagida belirtilen formiil 14

yardimi ile hesaplanir.

ce = F”E”TFLJ. ey m (14)

5. adim ¢ikt1 ve irdeleme: Bu adimda
alternatifler yakinlik katsayilarina gore
siralanirlar ve en bilyiik degerden en kii¢lik
degerli olan alternatife dogru siralama
islemi yapilarak, alternatiflerin birbirleri
ile olan iligkileri belirlenmis olur.

3. Yapilan Calisma

Calismadaki  uygulama  stireci 3
asamadan olusmaktadir. ik asamada
calismada kullanilacak olan Kkriterler,

alternatifler, bulanik say1 tipi ve sozel
ifadelerin bulanik sayilara cevrilebilmesi
icin gerekli olan Olgiitler belirlenmis

ve olusturulan uzman gruptan ikili
karsilastirma matrisleri sonucu elde
edilen  veriler  toplanmistir.  Ikinci

asamada oOnerilen model kapsaminda
kullanilacak yontemler ile degerlendirme
ve hesaplamalar yapilmistir. 3. asamada
ise hesaplamalar sonucu ortaya ¢ikan
veriler degerlendirilmis ve kazalara yonelik
alternatif ¢6zim Onerileri sunulmaya
calisilmistir. Calisma siirecinin genel yapisi
ve akis semasi Sekil 1 ‘de gosterilmeye
calisiimistir.

1. ASAMA
L1, Kriter ve altermatiflerin belirlenmesi
1.2, Dilsel verim ve dlcegin belirlenmesi
1.3, Uanan goriiglerinin toplanmas
1.4, Verl setlerinin olugturulablimest igin dggen bulamk
S sayilara donustrme

2. ASAMA

2.1, Bulanmik DEMATEL
2.1.1. Uzman goriglerinin degerlendirilmesi
2.1.2. Kriter agirlikdarinm hesaplanmasi

2.2, Pulamk TOPSIS
2.2.1. Uzman goriiglerinin degerlendirilmesi
2.2.2, Performanslann hesaplanmas
2.3. Normalizasyon

2.2.4. Afrhikandininug karar matrisinin
Olugturulmas:

3. Hesaplama Sonuglarimin Analiz ve
Degerlendirilmesi

Sekil 1. Calisma Siirecinin Genel Yapist ve Akis
Semast
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Arastirma modeli kapsaminda
kriterlerin ve alternatiflerin belirlenip
veri setlerinin elde edilmesi amaciyla;
literatiir ~ taramasi1  (IMO  sirkiilerler,
bilimsel makaleler, mevzuat, ilgili tezler,
raporlar ve istatistikler vb.) ile birlikte
liman c¢alisanlar1 (Liman operasyon
miidiird, liman terminal sefi, saha iscileri,
puantorler, isaretci, ving operatorleri-SSG/
RTG) ve akademisyenlerle (gemi ve liman
tecriibeleri olan) goriismeler yapilarak

anket formlar1 hazirlanarak, katilimcilara
uygulanmistir.

Her bir uzmanin tim kriterler ile
olan ikili Kkarsilastirma matrisleri ve
tim  kriterlerin  alternatifler bazinda
degerlendirilmesi sonucu sdzel olarak
elde edilmistir. Toplanan anket verilerin
izerinde hesaplamalarin yapilabilmesi
icin oOnceden belirlenen dilsel 0lgegin
bulanik say1 karsiliklarina gore tiim veriler
ticgen bulanik sayilara dontstiirilmustir.

7.

[ KRITERLER |

Liman igl arag trafigine bagh kazalar (C1),

Yilkleme-tahliye operasyonlarina bagh kazalar (€2),

Tehlikeli yitklere bagh kazalar (Yangm, patlama, sizmu, zehirlenme vh.) (C3)

Calsma ortamy ve sartlarina bagh kazalar (Sicak calisma-kapalh mahal, yiksekten
ditsme vb.) (C4),

Uygunsuz ve yetersiz ekipman kullanumina bagh kazalar (Bakimsiz ekipman, yetersiz
bakim. yanhs kullanim vh.) (C5),

Insan hatasina bagh kazalar (dikkatsizlik, deneyimsizlik, yetersiz egitim, yorgunluk
vb.] (C6),

Yénetimsel sebeplere bagh kazalar (Koruyucu dnlemlerin alinmamasi, koordinasyan
ve [letigim eksikligl, ditzensiz cahigma-dinlenme saatlerl, mallyetlerin gereginden fazla
ditstiriiimeye calisimas: vb.) (C7).

ALTERNATIFLER

Yeterli egitim, tecritbeye sahip daimi kadrolu personel calistirtlmas: (A1),

Galigma kogullan, saatleri ve personel sayilarinda dizenlemelerin yapilmas: (A2),
Cahisanlara yonellk egitimlerin yeniden dizenlenmest/arttirimas: (Meslekl eitimler,
meveut ekipmanlar kullanmasi icin gerekli egitimler, is sahg ve gilvenl|gi egitimleri,
egitimlerin sertifikalandinlmas vb.) (A3),

Limanlarda thtisaslasmaya gidilmesi [Tek tiirde yilk izerinde uzmanlagma) (A4),
Limanlarda otomasyon sistemlerine gegigin hizlandirilmas: (A5),

Idarenin liman ytnetimler! tizerindeki denetimlerinin arttiriimast (A6),

Liman ekipman ve donanimlarinn yeterli standart ve kalitede olmasinin saglanmas:
(a7)

Sekil 2. Limanda Yasanan Is Kazalart Problemi icin Belirlenen Kriter ve Alternatifler

olusturulacak  kriter ve alternatifler
tespit edilmeye calisilmistir.  Yapilan
degerlendirmeler sonucunda Sekil 2’de
gosterilen 7 ana kriter ve limanda yasanan
is kazalar1 problemine ¢6ziim getirebilecek
7 alternatif belirlenmistir.

Liman operasyonunda yetkili ve
liman  yonetimi  konusunda uzman
akademisyenlerden olusan 5  kisilik

uzman karar verici grup olusturulmustur.
Bu karar verici grubun goriislerinin
isabetli bir bicimde alinabilmesi amaciyla,
Sekil 2’de belirtilen Kriterlerin, ikili
karsilastirma matrislerinin ve alternatif
¢6zUim oOnerilerinin bu Kkriterler altinda
degerlendirilebilmesi amaciyla olusturulan

Kriterlerin degerlendirme sonuglari
icin Tablo 1’'deki skala kullanilirken,
alternatiflerin  degerlendirme sonuglari
icin  de Tablo 2’'deki degerlerden
yararlanilmistir.  Uygulamada kullanilan
dilsel ifadeler ve bunlarin bulanik sayi
karsiliklar1  literatiirden yararlanilarak
olusturulmustur.

Karar vericilerin yapmis oldugu
degerlendirmeler sonucunda olusturulan
matrislerin aritmetik ortalamasi alinarak
ortak bir matris elde edilmistir. Daha
sonra formiil 1 ve formil 2 yardimi ile
normallestirilmis direk iliski matrisi Tablo
3’deki gibi elde edilmistir.

Hesaplanan normallestirilmis direk
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Tablo 3. Normallestirilmis Bulanik Direk Iliski Matrisi

c1 c2 c3 c4 cs5 c6 c7

c1 0;0;0 0,09;0,09;0,12 | 0,20;0,19;0,17 | 0,06;0,09;0,12 | 0;0,04;0,08 0;0;006 | 0,20;0,19;0,17
€2 | 0,090,11;0,14 0;0;0 0,03;0,08;0,11 | 0,17;0,17;0,16 | 0,09;0,09;0,12 | 0,20;0,19;0,17 | 0,23;0,21;0,18
€3 | 0,20;0,19;0,18 | 0,20;0,19;0,17 0;0;0 0;0,06;0,09 | 0,06;0,09;0,12 | 0,23;0,21;0,18 0;0;0,5

c4 | 003,008,011 | 0,17;0,17;0,18 0;0;0,5 0;0;0 0,20;0,19;0,18 [ 0;0,06;0,09 | 0,03;0,08;0,11
cs 0;0;0,5 0,23;0,21;0,18 | 0,20;0,19;0,17 [ 0,09;0,09;0,14 0;0;0 0,09;0,09;0,14 | 0,09;0,09;0,14

c6 | 0,26:0,23;0,18 | 0,09;,0,11;0,14 | 0,09;0,11;0,14 | 0,03;0,08;0,11 0;0;0,5 0;0;0 0;0;0,06

c7 0;0;0,5 0,03;0,08,0,11 | 0,09;0,11;0,14 [ 0,14;0,15;0,17 | 0;0,06;0,09 | 0;0,06;0,11 0;0;0
iliski matrisinin bulanik sayilar1 (A, A, Sekil 3’teki grafige gore, limanda
A)) seklinde li¢ ayr1 matrise ayrilmistir ve  yasanan is kazalarina sebep olan
formiil 3 yardimiyla toplam bulanik iliski faktorler bakimindan yiikleme-tahliye

matrisi T hesaplanmigtir. Génderici ve
alic1 gruplarin hesaplanabilmesi amaciyla
(D + R) ve (D — R) hesaplanmistir. Formiil
4 ve formul 5 yardimi ile durulastirma
islemleri gerceklestirilmistir. Formil 6
ve formill 7 yardimi ile kriter agirliklar
sonucuna ulasilmistir. Sonuglar Tablo 4’te
gosterilmistir.

Tablo 4. D ve R Degerleri

operasyonlarina bagh kazalar (C2), tehlikeli
yuklere bagli kazalar (C3), uygunsuz ve
yetersiz ekipman kullanimina bagh kazalar
(C5) ve yonetimsel sebeplere bagl kazalar
(C7) kriterleri etkileyen faktorler iken yeni
liman i¢i arag trafigine bagh kazalar (C1),
calisma ortami ve sartlarina bagh kazlar
(C4) ve insan hatasina bagl kazalar (C6)

O+ R (D-R) (D; + Ri) (D; - k) W,
c1 7,00;9,52; 12,11 -0,11;-0,43;-0,19 9,56 -0,69 0,109821
c2 4,60; 5,43; 10,17 0,21;0,29; 0,36 8,74 0,54 0,114821
c3 8,57; 12,04; 13,87 -1,27;-0,41; -0,53 9,01 2,08 0,096821
c4 6,11;8,10; 11,20 2,10;2,22; 2,08 10,03 -0,61 0,124821
cs 3,02; 5,88; 10,11 -147;-1,16; -1,86 11,04 1,38 0,162571
c6 7,23;8,71, 14,74 0,37;0,44; 0,38 12,47 1,23 0,210574
c7 6,02;7,78; 14,28 -1,21;-0,41; -0,63 11,38 0,29 0,180571

Sekil 3'te kriterlerin (D+R) ve (D-
R) degerleri ile cizilen etki yonli grafik

ise etkilenen ozellik gdstermektedir.
Daha onceden belirlenen 5 alternatif

diyagrami goriilmektedir. ¢ozlim  Onerisi  arasinda  siralama
25
2 & (3
i s G
-
0.5 & 02
c .
& 9
s 9 2 4 6 8 10 12 14
v * 4 4
-1 F €1
$ (6
45 b —— —
D+R Degerleri

Sekil 3. Etki Yonlii Grafik Diyagrami
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yapilabilmesi  icin Chen tarafindan
onerilen Fuzzy TOPSIS yo6nteminden
yararlanilmisti. Uzman gorislerden elde
edilen veriler igin birlestirilmis Kkarar
matrisi asagida gosterilen formil 20 ve
formiil 21 yardimiyla ile hesaplanmistir.
Uzmanlardan alinan sozel ifadelerin tiggen
bulanik sayilara ¢evrilmesinde Tablo 2’den
faydalanilmistir.

Ci= /N Dt d..bel

Dy =/ @} Bdf; ® .. di)

(20)
(21)

Chen [23] yaklasimi dogrultusunda her
alternatifin bulanik pozitif ideal ¢6ziimden
(A*) uzakhgr (m,") ve bulanik negatif ideal
¢oziimden (A7) uzakh@ (m;) formul 11,
12 ve 13 yardimi ile hesaplanmistir. Her
alternatifin A¥dan toplam uzaklig1 Tablo 6
ve her alternatifin A" ‘dan toplam uzaklig:
Tablo 7’de verilmistir. Her bir alternatifin
ideal ¢6ziime benzerligi “m ™, “m,” degerleri
kullanilarak ~ formil 14  kullanilarak
hesaplanmistir. Hesaplanan sonuclar Tablo
8’de verilmistir.

Tablo 5. Normalize Edilmis Bulanik Karar Matrisi Sonuglari

Al A2 A3 A4
c1 0,352 | 0,729 | 0,364 | 0,325 | 0,428 | 0,438 | 0,714 | 0,635 | 0,754 | 0,128 | 0,148 | 0,209
C2 0,705 | 0,643 | 0,701 | 0,587 | 0,604 | 0,379 | 0,860 | 0,475 | 0,098 | 0,241 | 0,536 | 0,326
C3 0,418 | 0,388 | 0,272 | 0,503 | 0,594 | 0,514 | 0,775 | 0,862 | 0,678 | 0,018 | 0,327 | 0,161
C4 0,920 | 0,947 | 0,810 | 0,707 | 0,786 | 0,809 | 0,641 | 0,749 | 0,460 | 0,307 | 0,183 | 0,086
Cc5 0,457 | 0,611 | 0,451 | 0,317 | 0,821 | 0,778 | 0,891 | 0,665 | 0,421 | 0,263 | 0,129 | 0,275
cé 0,710 | 0,833 | 0,620 | 0,781 | 0,599 | 0,642 | 0,731 | 0,521 | 0,693 | 0,516 | 0,354 | 0,542
c7 0,732 | 0,641 | 0,846 | 0,227 | 0,847 | 0,580 | 0,804 | 0,918 | 0,805 | 0,264 | 0,164 | 0,634
Tablo 5. Normalize Edilmis Bulanik Karar Matrisi Sonuglari (Devam)
A5 A6 A7

C1 0,285 0,471 0,345 0,352 0,418 0,410 0,820 0,576 0,251
C2 0,367 0,652 0,629 0,493 0,672 0,565 0,625 0,213 0,376
c3 0,715 0,719 0,180 0,342 0,095 0,691 0,479 0,378 0,502
C4 0,886 0,826 0,798 0,219 0,186 0,810 0,637 0,831 0,629
C5 0,507 0,745 0,214 0,657 0,902 0,707 0,840 0,605 0,904
cé6 0,682 0,601 0,569 0,555 0,863 0,418 0,329 0,792 0,638
c7 0,756 0,275 0,721 0,382 0,186 0,147 0,452 0,801 0,545

Daha sonra formil 8 ve 9 kullanilarak  7gpj0 6, Her Alternatifin A*dan Toplam Uzaklig
degerler [0,1] araligina indirgenerek
normalizasyon sonuclar1 Tablo 5’deki gibi Alternatifler Toplam Uzaklik
hesaplanmistir. Al 5307

Chen [23] yaklasimina gore
agirhiklandirilmisg bulanik karar A2 0487
matrisinin hesaplanmas1 i¢in 06nceden A3 5341
Bulanik DEMATEL ydntemi ile ve Tablo A4 5,521
4’ de gosterilen kriter agirhklar1 (W) ile | as 5,505
normalize edilen bulanik karar matrisi A6 5,398
carpilarak agirliklandirilmis bulanik karar It 5.675

matrisi formiil 10 yardimiile elde edilmistir.
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Tablo 7. Her Alternatifin A” ‘dan Toplam Uzakligi

Alternatifler Toplam Uzakhik
Al 3,410
A2 3,268
A3 3,567
A4 3,741
A5 3,118
A6 3,417
A7 3,621

Tablo 8. Her Bir Alternatifin Ideal (Céziime
Benzerligi

Alternatifler Toplam Uzakhik
Al 0,376
A2 0,362
A3 0,345
A4 0,357
A5 0,342
A6 0,348
A7 0,335

3. Sonug ve Oneriler

Yapilan ¢alisma ile limanlarda yasanan
is kazalarina neden olan kriterler ve bu
soruna ¢ozim getirebilecek alternatifler
belirlenmistir. Calismanin sonuglarina goére
limanlarda yasanan is kazalarina sebep
olan faktorler sirasiyla; insan hatasina
bagh kazalar (C6), yonetimsel sebeplere
bagh kazalar (C7), uygunsuz ve yetersiz
ekipman kullanimina bagh kazalar (C5),
calisma ortami ve sartlarina bagh kazalar
(C4), yikleme-tahliye operasyonlarina
baglhh kazalar (C2) ve liman i¢i arag
trafigine bagh kazalar (C1) olarak tespit
edilmistir. Bu kriterler igerisinden liman
ici ara¢ trafigine bagh kazalar (C1),
calisma ortami ve sartlarina bagh kazalar
(C4) ve insan hatasina bagh kazlar (C6)
diger kriterlerden etkilenen kriterler
olarak tespit edilir iken yiikleme-tahliye
operasyonlarina bagh kazalar (C2), tehlikeli
yuklere bagl kazalar (C3), uygunsuz ve
yetersiz ekipman kullanimina bagh kazalar
(C5) ve yonetimsel sebeplere bagh kazalar
(C7) kriterleri ise diger kriterleri etkileyen

kriterler olarak tespit edilmistir.

Limanlarda yasanan kazalarin
onlenebilmesine ¢Ozliim olabilecek
alternatiflerin ~ yapilan  hesaplamalara

gore onem dereceleri ise yeterli egitim ve
tecriibeye sahip daimi kadrolu personel
calistirilmas1 (A1) alternatifi ilk sirada
yer alirken diger alternatifler de sirasiyla
calisma Kkosullari, saatleri ve personel
sayllarinda diizenlemelerin yapilmasi (A2),
limanlarda ihtisaslasmaya gidilmesi (A4),
idarenin liman yonetimleri tizerindeki
denetimlerinin arttirilmasi (A6), calisanlara
yonelik egitimlerin yeniden diizenlenmesi/
arttirtlmas1 (A3), limanlarda otomasyon
sistemlerine gecisin hizlandirilmasi
ve siralamada en altta olarak da liman
ekipman ve donanimlarinin yeterli standart
ve Kkalitede olmasimin saglanmasi (A7)
olarak tespit edilmistir.

Calisma sonuglarina gore ilk iki sirada
yer alan insan hatasina bagh kazalar (C6)
ve yonetimsel sebeplere bagh kazalar (C7)
kriterleri limanlarda yasanan kazalarin
temel nedenlerini olusturdugu soylenebilir.
Ozellikle insan hatas1 sadece denizcilik
sektoril ve liman kazalarinda degil, yapilan
arastirma ve degerlendirmelere gore birgcok
sektorde kazalarin en temel sebeplerini
olusturmaktadir. Bu noktadan yola ¢ikilarak
ozellikle limanda calistirilmasi diisiiniilen
personelin ¢alisma kosullar1 i¢cin gerekli
yeterli donanim, tecriibe ve egitime sahip,
liman icerisinde karsilasabilecegi risklere
kars1 bilgili ve hazirlikhi olan, ¢alisma
temposuna uyum saglayabilecek, genel is
emniyeti kurallarina uygun davranabilecek
kisilerden secilmesi ve ilgililerin kazalarin
en oOnemli sebepleri arasinda insan
hatalar1 oldugu gercegini g6z oOniinde
bulundurarak liman yonetim faaliyetlerini
gerceklestirmeleri insan hatasindan
kaynaklanabilecek kazalarin oniine
gecilmesinde etkili bir rol oynayabilecegi
diistintlmektedir.

Calisma sonuglarina gore limanlardaki
is kazalarinin azaltilmasinda en biiyiik
paya sahip alternatif olarak “yeterli egitim
ve tecriibeye sahip daimi kadrolu personel
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calistirlmas1”  sonucuna  ulasimistir.
Giniimiiz liman hizmetleri sektoriinde
ozellestirme stlirecinden sonra daha c¢ok
gecici statiide yer alan, sozlesmeli veya
taseron firmalara ait personel calistirilmasi,
limanlardaki yasanan is kazalarinda 6nemli
bir yere sahip oldugunu isaret etmektedir.
Ayrica egitimli ve Kkalifiye personel
calistirmak, liman personeli ve iscilerinin
egitimine 6nem verilerek gerek yeni ise
baslayacak kisilerin yeterli seviyede olmasi
saglanmasi gerekse de mevcut ¢alisanlara
yonelik egitim ve standartlarin arttirilarak
bir diizenlemeye gidilmesi bu noktada
dogru bir yaklasim olacaktir. Bunun yaninda
limanlarda uzmanlasmaya gidilerek her
ylike her tirli hizmet veren limanlar
yerine tek yiike en iyi hizmet veren liman
modellerine gecilmesi de profesyonelligin
arttirilarak kazalarin azaltilmasinda 6nemli
bir adim olusturacagi diistiniilmektedir.
Calismada bulanik ¢ok Kriterli karar
verme yontemlerinden olusan bir model
yaklasimi  kullanilmistir. DEMATEL ve
TOPSIS tekniklerinin bitiinlesik olarak
probleme uygulanmasi ile limanlarda
yasanan is kazalarina neden olan sebepler
ve bu kazalara ¢6ziim sunabilecek
alternatifler arasinda karsilastirma
yapabilme imkani olusturulmus ve karar
vericiye giivenilir, esnek, kullanim kolayligi
saglayan ve rahat yorumlanabilen bir
¢o6ziim yolu sunulmustur. Kullanilan
bu yaklasimin probleme uyarlanma
stireci ve ulasilan sonuglar, yontemin
kolay, anlasilir ve denizcilik sektori
icin yeteri kadar kullanish oldugunu ve
her c¢esit deniz endistrisi karar verme
problemlerinde rahatlikla kullanilabilecek
esnek bir yapiya donistiriilebilecegini
gostermektedir. Bu sebeple gelecekte
degisik ¢ok kriterli karar verme yontemleri
kullanilarak denizcilik sektoriindeki farkl
problemlere uygulanabilir ¢6ziim onerileri
getirilebilecegi diisiiniilmektedir.
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Abstract

Port competition has become fiercer with each passing day due to the developments
in hinterland networks, port innovations at ports, port privatization policies and the
changing specific service expectations of port users. This competitive environment has
led to shifting the hinterland areas from captivity to contestability. The customer focus
in determining the level of service quality and service diversity is crucial to gain a share
from such contestable and competitive hinterlands. Therefore, the main aim of this study
is to determine port selection criteria of port users and to develop a model for measuring
selection criteria of port users in contestable hinterlands. A confirmatory factor analysis
was applied to develop a model for port selection in a contestable hinterland. The model
includes 7 main constructs and total 32 criteria. The model reveals that competitiveness
of ports in contestable hinterlands is not only affected by ports’ own services but external
ones such as number and frequency of shipping lines calling at the port are also vital.

Keywords: : Container Port, Competitiveness, Port Selection, Contestable Hinterland.
Rekabete Acik Hinterlantlarda Konteyner Limani Se¢imi

Oz

Gelisen hinterlant baglantilari, liman inovasyonlari, liman ézellestirme politikalart ve
liman kullanicilarinin degisen 6zel beklentileri nedeniyle liman rekabeti her gegen giin
daha ¢etin bir hal almaktadir. Bu rekabet¢i ortam liman hinterlantlarinin kazanilmis
olmaktan cikip rekabete acik olmalarina yol acmistir. Bu rekabete acik ve rekabetci
hinterlantlardan pay almak icin hizmet kalitesinin diizeyinin ve servis cesitliliginin
belirlenmesinde miisteri odakli olmak elzemdir. Bu nedenle, bu ¢alismanin amaci,
rekabete acik hinterlantlardaki liman kullanicilarinin liman se¢im kriterlerini arastirmak
ve bu liman kullanicilarinin segim kriterlerini 6lcen bir model gelistirmektir. Rekabete agik
hinterlantlarda liman secimine iliskin bir model gelistirmek icin dogrulayici faktér analizi
uygulanmigstir. Model 7 ana ¢ati ve toplam 32 kriterden olusmaktadir. Model, rekabete agik
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alanlarda limanlarin rekabetciliginin sadece hizmet tabanli etmenlerden etkilenmedigini
ayrica, limana ugrak yapan hatlarin sayisi ve sikligi gibi dis faktérlerin de oldukca énemli

oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Konteyner Limani, Rekabetcilik, Liman Secimi, Rekabete Acik Hinterlant.

1. Introduction

The role of ports has been getting
more important in logistics system where
ports create significant value for their
users [1]. Containerization has also made
the ports an important part of the supply
chain systems as well as integrated with
distribution centers in the hinterlands. The
increasing global trade has triggered the
demand for container-based shipments.
Moreover, development of transshipment
container handling due to rising hub and
spoke systems has significantly increased
the number of containers handled at ports
[2].

In parallel with rapidly increasing
demand for container handling at ports,
competition between ports has also became
fiercer to gain more share from the growing
pie of container transportation. One of the
important factors that trigger competition
between container ports is the participation
of private firms in port business which
has increased significantly through
privatization practices of governments in
recent years [3]. Expectations of global
shippersincreasing with their requirements
for improving own supply chain systems
also affect the competition between ports.
Besides, thanks to improvement in land
transport connections and the increasing
number of container terminals in different
regions, captive hinterlands are becoming
contestable. In contestable hinterlands,
port users have different port alternatives
to choose between them [4]. Ports strive
for gaining more shares not only from
transshipment containers but also from
contestable hinterlands.

Port industry has been rapidly
increasing and becoming more competitive
in Turkey as well, thanks to developing

foreign trade and privatization of ports.
In such a competitive environment,
ports need to understand needs and
requirements of port users to improve their
services. As ports have started to compete
with each other in contestable hinterlands,
understanding port selection criteria of
port users in contestable hinterlands is
essential for them. Thus, the purpose of this
study is to investigate port selection criteria
of port users at a contestable hinterland.
A survey study is conducted with freight
forwarders who operate with shippers
located in  Ankara-Eskisehir-Kiitahya
region. This region is considered to be quite
contestable in terms of port competition.
Port users in this region may prefer to
work with the container terminals located
in Marmara Region, in {zmir and Mersin.
The competition has become even fiercer
recently due to the privatization of Mersin,
Derince and Bandirma Ports and newly built
private container terminals both in izmir
and Marmara regions. Thus, investigating
the selection criteria of port users in this
region can help selection criteria of port
users in contestable hinterlands.

In otherrespect, most of the existing port
selection literature are carrier and shipper-
focused. However, nowadays, shippers steer
their transportation activities to freight
forwarding, and therefore a clear and exact
research, reflecting freight forwarders’
considerations about port selection must
be revealed with this study. Our study
contributes to the port competition
literature in two ways. First, the number of
portselection studies with only from freight
forwarders’ viewpoint is limited in the
literature [5]. However, nowadays shippers
authorize freight forwarders to handle
their transportation operations. Therefore,
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a study reflecting freight forwarders’
considerations about port selection is
needed in the literature. Second, very
few studies considering port competition
in contestable hinterland perspective
exist [4]. To the knowledge of authors, no
study has investigated port competition
in contestable hinterland perspective in
Turkey. Thus, our study also enriches the
port competition literature in this context.
In the following sections of the study, port
competition and hinterland concepts are
discussed, and then in port selection part,
results of several studies on port selection
are touched upon. In light of these studies,
some factors are classified into groups,
which are tested via confirmatory factor
analysis. In methodology and discussion
parts these items will profoundly be
defined.

2. Literature Review
2.1. Concept of Port Competition
Traditionally, competition can be
defined as striving to gain what other actors
to gain at the same time. After 1980’s the
more liberalized transportation industry,
acceleration of containerized cargoes, and
the enhancement in shipping activities
has strikingly led world ports to compete
with each other [6, 4]. The growing ship
size and mass transportation in a single
shipment have caused to diminish the
number of the ships that is called on; hence
causing intensive port competition and
emerging significance of transshipment in
determining the competitive position of
ports[7].Moreover, for port competitiveness
in modern-day port services are needed to
be integrated into global supply chain [6, 4].
These logistics integration have forced the
ports to reconsider their function in freight
distribution stream and the expanding
competition within the hinterland [8].
Because ports are now contestable market
with a series of competing ports and
shipping intermediaries [6] governments
can support competitive environment when
the risk of monopoly occur. Even though

profitability is an important factor in
existing competition [9], port competition is
no longer only cost oriented. Furthermore,
faster, qualified, efficient and cost-effective
services are needed [6]. The competitive
strength of ports is basically determined
by the element of production such as labor,
capital, technology, and energy. On the
other hand competition between ports is
also influenced by location, infrastructure,
level of industrialization, port performance
and government policy [10].

Competitiveness factor of a port is
directly related to its technical and cost
efficiency and throughput level. The size
of port traffic is also important in terms
of market share, diversification, and
development [11]. After all, not only port
location and port tariffs are important
but also the terms efficiency, reliability,
quality of infrastructure, variety of port
services, frequency of shipping services,
and integration to routes have became in
question in competition [6].

The supply chain accession is a key
indicator for a port, therefore efficient
linkage of a port to the port hinterland
yields the requirements of shippers and
suppliers by providing cost, time and
availability advantage in freight flow [12].
Since container ports have begun to link
global logistics chain, competition between
ports has shifted to competition between
transport chains [1]. Although the capacity
of hinterland transportation does not
completely match the cargo volume of its
port; hinterland access is still assumed as
the initial success factor of a port [13, 14].

Port business in Turkey has been
witnessingdramaticdevelopmentsinrecent
years. The number of containers handled at
ports in Turkey has significantly increased
in last 10 years. The development is quite
obvious that the total number of containers
handled increased from 2.492.750 in 2003
to 6.721.767 in 2015. The port industry
has also became more competitive in
Turkey thanks to privatization activities of
government for ports, newly built container
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terminals by private enterprises, especially
by global port operators.

2.2. Port Hinterland Concept

The scope of terminal traffic is straightly
associated with the market they serve [15].
This geographical and spatial marketplace
is the range of the land area where a port
serves, traditionally called as hinterland [6].
Port specifications, particularly its location,
formalize hinterlands [15]. Hinterlands are
areas sited at the rear of terminals deliver
and promote cargoes, export movements,
and transport and appeal imports [16].
Cargo movement is either from main
hinterland or competition margin. The
port is a principal in the main hinterland
while the port competes with others in
competition margin. The main hinterland
is the heart of the market of a port with
advantageous access level [17].

Hinterlands consist of three main
sub-categories; the macroeconomic, the
physical and logistical hinterland. The
macroeconomic  hinterland identifies
the elements which have impact on
transport demand, and it mainly focuses
on production and consumption level; the
physical hinterland considers nature and
dimensions of transport supply [17], and
it is also a substance of this cluster from
intermodal and modal view, therefore
transportation network are supposed as
the basic tool for connection hinterland
thereby providing regional accessibility
[15]; and logistical hinterland is related
with organization of supply and demand
[17].

There are several studies on port
hinterlands in the literature [4]. The latest
studies show that distribution stream
brings about captive hinterlands while most
ports extremely compete for contestable
container markets [14]. The shift from
captive to contestable hinterland switches
the condition of the port market from
monopolistic or oligopolistic to competitive
[18]. An absolute difference between
captive and contestable hinterlands is

that the captive hinterland represents the
regions in which one port has a competitive
advantage by virtue of lower transport
cost, and this port undertakes the majority
of cargoes from these regions. The captive
hinterland is where a port has higher
impact and share on the cargo flow within
a portion of the potential market that is
nearer to the terminal [16]. The captive
hinterlands do not face direct competition
[19].

The contestable market theory
facilitates entry and exit to markets with
growing efficiency, in spite of a limited
number of firms exist in the sector, the
prices of products or services change
competition margin. Therefore in the
perfect contestable market, potential
entrants threat the incumbent companies
to act competitively [20].

There are three main parameters
influencing port hinterland; location,
accessibility and infrastructure [16].
The location is the starting point of port
development. The port system development
models indicate a switch from weakly
connected terminals to a main network
of corridors between ports and major
hinterland [21]. The accessibility has three
wide approaches; infrastructure-based
accessibility, activity-based accessibility,
and utility-based accessibility [22]. Even
so, accessibility of a hinterland is a key part
of port competition; intermodal corridors
diminish bottlenecks between the port and
its hinterland and improve accessibility.
As a result of accessibility conditions, the
hinterlands have switched from captive
to contestable where main hubs struggle
for giving weight to efficient hinterland
network [23, 24, 25].

2.3. Container Port Selection Criteria of
Port Users

Ports serve in a competitive
environment thereby meeting customers’
needs for enhancing market share and the
attributes of port services attract customers
on their decision [26]. In order to retain
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their market, ports should maintain their
performance and should clearly understand
and determine the port users’ requirements
for affecting the decision of users [27]. The
determinants of port choice have severally
been studied [28]. There are many criteria
thathave been found in early research on the
port selection of shippers, forwarders and
shipping companies. For instance, Saeed
and Aaby [26] used following attributes
to examine the selection criteria for ports:
service quality, loading/discharging rate,
handling charges, number of TEU handled
at the port, number of vessels calling at
the port, level of congestion at the port,
location, efficiency of the hinterland
connections, personal contacts, logistical
services provided at the port, storage
facilities, value-added services provided
at the port, navigational availability (night
navigation), switching cost from one port
to another, asset specification, structure of
port authorities and ownership.

According to Talley [11] price and
characteristics of ports and ship schedule
characteristics of ships calling at a port are
major influencers in port selection. Port and
ship schedule characteristics affect shipper
who is exposed to cost of time.

Bichou [6] also classifies the selection
criteria into three main groups, and each
category has its own sub-factors; route
factors (location, accessibility, connectivity,
hinterland network, frequency and transit
time), cost factors (freight rates, tariff
and charges and capacity) and service
factors (several aspects such as efficiency
congestion, reliability, flexibility, safety
and security). However, authors [28]
strongly highlight that tariff and service
characteristics of road and rail companies,
the frequency of ship visits, and freight
rates are important issues in port selection.
Besides, the port choice decision of shippers
and forwarders is directly and indirectly
influenced by carriers’ port selection. In
compliance with several studies on shipping
lines’ port selection criteria, Overall berth
side efficiency, cost, total demand for the

terminal [29], dynamics on trade route,
regional market level of hinterland [30],
loading/discharging rate, handling charges,
service quality [26] are initial influencer for
shipping lines’ port selection. Along with
cost and service-related factors, shippers’
location, marketing strategies of shipping
line (new entry, penetration etc.), and
arrangements between carrier and port
operator [31] are found as the other factors
affecting carriers’ decision. However, these
studies also show that a shipping line’s
selection factors directly concern with
shippers and freight forwarders’ decisions
likewise. On the other hand, because
carriers play an active role in efficiency level
of supply chain they are closely interested in
supply chain integration and the efficiency
of land operations.[29, 30, 31].

Most of the studies related to port
competitiveness suggested facility and
equipment, port charges, transit time,
the frequency of travel and damage on
cargo, hinterland connectivity, potential
market location and hinterland, and port
accessibility as vital port competitiveness
criteriainthe 1980s.0Onthe otherhand atthe
next decade, although more comprehensive
perspectives were in question such as
politic, social, stability, geographical
location and quantity of throughput etc.,
service quality, transit time, equipment
ability and cargo information are the major
factors of port choice in much analysis. The
analysis results of 2000s’ studies show that
the criteria such as location and economy
capacity of the hinterland have been given
more attentions than before [32].

3. Methodology

The primary data collection method
of this study is questionnaire survey. In
order to determine the variables used in
the questionnaire, relevant literature on
port selection criteria was reviewed. The
port selection literature, especially port
selection by shippers and forwarders
were taken into consideration in the
questionnaire development. Out of 24

253



© UCTEA The Chamber of Marine Engineers

Journal of ETA Maritime Science

Table 1. Grouping of Variables under Main Port Selection

Main Port Selection Criteria

Port Selection Variables

Port Location and Hinterland
Connections

Port-Road Connection

Port-Railway Connection

Distance of Port to Cargo Origin and Destination

Port Physical and Technical
Infrastructure and Superstructure

Size of Port Warehousing Area

Information Technologies Used at Port

Number of Port Equipment

Quality and Technology of Port Equipment

Reefer Cargo Warehousing Capacity of Port

Port Management and Administration

Port Management Type

Feature of Port Operating Company

Port Service Quality

Value-added Services offered at Port

Reliability of Services offered by Port

Corporate Social Responsibility of Port

Green Port Applications of Port

Logistics Services provided by Port

Flexibility of Port for Specific Requirement of Customers

Customized Services

Informing Shippers about Shipment

Performance of Port About Cargo Loss and Damage

Safety of Port

Quick Response to Users Problem

Attitude and Behavior of Port Personnel

Experience and Ability and Competence of Port Personnel

Port Efficiency and Productivity

Congestion at Port

Total Turnaround Time

Port Tariff and Costs

Total Port Tariff and Cost

Flexibility of Port in Pricing

Ease of Payment for Customers

Total Logistics Cost incurred due to Port Choice

Number and Frequency of Shipping
Lines Calling at Port

Number of Container Lines Calling the Port

Frequency of Sailings

Total Transit Time for Cargo

researches on port selection criteria, it was
found that 16 of them are related to either
shipper, forwarder or both perspectives.
The variables used by forwarders for
measuring port selection by forwarders
were discussed with 5 experienced freight
forwarders through interviews in terms
of their clarity and appropriateness of
their content. The interviews helped

the researcher to ensure face validity of
the scale. Necessary adjustments and
corrections were made in the questionnaire
according to views and comments of freight
forwarders and academicians.

The variables used for port selection
with shippers and forwarders perspectives
were found to be concentrated under 7
main constructs. These 7 main constructs
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include totally 35 wvariables. These
constructs and variables are taken from
literature according to their adaptability
to the Turkish port competition, and
they have been adjusted up to Turkey’s
condition. The final version of the
questionnaire was tested by a pilot study
with 12 freight forwarders. Wordings of 3
variables in the questionnaire was slightly
changed and clarified in order to increase
understandability. The questionnaire
consists of two sections. In the first section
of the questionnaire, profile questions of
forwarders were asked to respondents
including their experience and the ports
they work with. The second part includes
35 port selection variables for freight
forwarders.

Interval scale was used for the
questionnaire to weigh the importance
of each criterion for port selection. In
the interval scale, 1 means “not at all
important” and 5 means “very important”.

The sample used in the study was
obtained from the population of freight
forwarders in Turkey to determine port
selection criteria for users in contestable
hinterlands. Freight forwarders were
chosen as respondents of the survey as
they act as an intermediary between
shippers and shipping. The member list of
International Association of Forwarding
and Logistics Service Providers (UTIKAD)
was used to determine the population
and sampling of the study. At the time of
conducting the study, the total number of
freight forwarders who are the member of
UTIKAD was determined as 408 including
both logistics service providers and sea
transportation professionals. However,
132 of them offer sea transportation
services. Totally 74 usable questionnaires
were received from 52 companies. It
means that the total response rate was
39.4%.

Total response number may seem
not satisfactory for implementing
confirmatory factor analysis but it is a fact
that the number of respondents is limited

in the port and shipping industry. Besides,
the number of forwarding companies
which work for the shipments from these
cities are limited. Also the number of
respondants in other studies that apply
CFA is limited too. For instance, Chang et
al. [33] also implemented confirmatory
factor analysis for 21 items with only 28
responses. Lu[34] also applied exploratory
factor analysis for 30 items and carried out
structural equation modelling with total
87 responses.

4. Findings

Structural validity of the model in
this research was ensured through
three types of validity that include
content validity, convergent validity, and
discriminant validity. Content validity
was ensured through including variables
in relative literature and consulting these
variables to experienced practitioners
and academicians in shipping and port
industry to assess the appropriateness of
them for measuring port selection criteria.
The variables were also assessed with
3 academicians who have expertise on
shipping and port business. Confirmatory
factor analysis (CFA) was performed in
order to ensure convergent validity and
discriminant validity.

CFA was implemented to ensure that
grouping of 35 variables under 7 main
constructs were valid. The 35 variables
were reduced to 32 to enhance model fit
by deleting such three variables: “Relation
dated to back between a port and your
company”, “Duration of average container
loading/unloading”, “Distance between
port and airport”. Then, the error terms
that show high correlations in the same
constructs was covariated as suggested
by [35] in order to improve the model fit.
Convergent and discriminant validity were
tested through model fit indices. Factor
loadings and construct correlations and
average variance extracted and construct
reliability indicators were presented in the
below figure and tables.
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Figure 1. Results of Confirmatory Factor Analysis
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CFA presents a range of information to
testthe convergent validity. Table 2 presents
the factor loadings. The lowest loading is
the 0.85 which links the “Service Quality

of Port” (C4) to the “Performance of Port
about Cargo Loss and Damage” (LKS18).
The other loadings are even higher than
0.85. They are all higher than 0,7.

Table 2. Standardized Factor Loadings

Constructs Factors
Port-Road Connection (LSK1) 1,14
22;;22:?;;2‘}2;‘;‘ Hinterland Port-Railway Connection (LSK2) 2,77
Distance of Port to Cargo Origin and Destination (LSK27) 1,00
Size of Port Warehousing Area (LSK3) 0,87
Port Physical and Technical Information Technologies Used at Port (LSK4) 1,16
Infrastructure and Superstructure | Number of Port Equipment (LSK5) 1,14
(€2) Quality and Technology of Port Equipment (LSK6) 1,20
Reefer Cargo Warehousing Capacity of Port (LSK7) 1,00
Port Management and Port Management Type (LSK8) 0,88
Administration (C3) Feature of Port Operating Company (LSK9) 1,00
Value-added Services offered at Port (LSK10) 1,12
Reliability of Services offered by Port (LSK11) 1,02
Corporate Social Responsibility of Port (LSK12) 1,55
Green Port Applications of Port (LSK13) 1,57
Logistics Services Provided by Port (LSK14) 1,08
Flexibility of Port for Specific Requirement of Customers 1.09
(LSK15) ’
Port Service Quality (C4) Customized Services (LSK16) 1,40
Informing Shippers about Shipment (LSK17) 1,05
Performance of Port About Cargo Loss and Damage 085
(LSK18) ’
Safety of Port (LSK19) 1,24
Quick Response to Users Problem (LSK20) 0,88
Attitude and Behavior of Port Personal (LSK22) 1,14
Experience and Ability and Competence of Port Personal 1.00
(LSK23) ’
Port Efficiency and Productivity Congestion at Port (LSK25) 1,74
(€5) Total Turnaround Time (LSK24) 1,00
Total Port Tariff and Cost (LSK29) 1,29
Flexibility of Port in Pricing (LSK30) 0,86
Port Tariff and Costs (C6)
Ease of Payment for Customers (LSK31) 1,70
Total Logistics Cost incurred due to Port Choice (LSK32) 2,00
Number of Container Lines Calling the Port (LSK33) 2,97
glllli?[l:i‘;rgalfli?l:srzﬁill?:;itolgort 7 Frequency of Sailings (LSK34) 4,78
Total Transit Time for Cargo (LSK35) 1,00

(LSK refers to port selection criteria)
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The Average Variance Extracted
estimates were presented in Table 3. The
AVE estimates range between 0.47 and
0.55. The three of the AVE values were
slightly lower than the threshold value
of 0,50 indicated by [33]: 0.47 for “Port
Location and Hinterland Connections“ (C1)
; 0.47 for “Port Efficiency and Productivity”
(C5) and 0.48 for “Port Management and
Administration” (C3). The others were
higher than the threshold value of 0.50.

Construct reliability values range
between 0,65 and 0,78. The threshold value
for construct reliability is the 0,7 [35] Table
4 shows the construct reliability values.
The construct reliability values of the three
of the constructs were slightly lower than
this threshold value. Those include: 0,68 for
“Port Location and Hinterland Connections”
(C1); 0,65 for “Port Management and
Administration” (C3) and 0,69 for “Port
Efficiency and Productivity (C5). The other
values were higher than the threshold of

Considering the convergent validity
measures altogether, the values confirm the
model ensuring the convergent validity. All
factor loadings exceed the threshold value
of 0.7. In conclusion, all values of the item
used for testing the convergent validity
provides evidence that convergent validity
of the model relatively is ensured.

To examine the discriminant validity,
it is needed to check the correlations
between constructs. According to [35]
for establishing discriminant validity, the
values of AVE of the constructs need to be
compared with the construct correlations
and the construct correlations should
not exceed the AVE values. Construct
correlation matrix presented in Table 3
and the AVE values were presented in
Table 4. All the estimated values of AVE
presented in Table 4 were higher than the
construct correlation values presented in
Table 3. Thus, this can be interpreted as the
discriminant validity is ensured.

0,7. The model fit indices indicate the
Table 3. Construct Correlation Matrix
Cc1 Cc2 Cc3 C4 C5 cé6 Cc7
Cc1 1,00 0,10 0,06 0,09 0,05 0,11 0,02
Cc2 1,00 0,29 0,20 0,10 0,13 0,03
C3 1,00 0,15 0,18 0,15 0,03
C4 1,00 0,08 0,14 0,03
C5 1,00 0,13 0,03
cé6 1,00 0,06
C7 1,00
Table 4. Average Variance Extracted and Construct Reliability
Cc1 Cc2 Cc3 c4 C5 Cce6 Cc7
Average Variance 0,47 0,53 0,48 0,54 0,47 0,55 0,52
Extracted
Construct
Reliability 0,68 0,71 0,65 0,78 0,69 0,74 0,72
Table 5. Summary of Modal Fit Indices of Confirmatory Factor Analysis
X2/df CFI TLI GFI SRMR RMSEA
Reference <05 <05
Index [10] <3/1 >0.90 >0.90 >0.90 (acceptable | (acceptable
up to 0.8) up to 0.8)
Index of Results 1,532 0.91 0.84 0.87 0.71 0.75
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fitness level of the model. Table 5 shows
the model fit indices of CFA. X2 /df is within
the threshold. CFI is just little higher than
the threshold with the value of 0.91. TLI is
slightly below the threshold of 0.90 with a
value of 0.84 and CFI is also slightly under
the threshold of 0.90 with a value of 0.87.
The SRMR value is in the range of acceptable
level with a value of 0.71. RMSEA value is
also in the acceptable range, with a value of
0.75. In overall, values of model fit indices
are in the ranges of acceptable levels that
show the model fit is relatively well.

In order to test the internal reliability of
the study, Cronbach’s alpha was performed.
The Cronbach’s alpha value of this study is
0.917 over 32 items; thus the scale can be
defined as reliable.

However only the Cronbach’s alpha
value is not enough to explain reliability,
therefore each question was individually to
be investigated in terms of their support to
reliability to make an accurate evaluation. A
significant change does not occur even if any
item is deleted. However, if some questions
were deleted the reliability would dreamy
be decreasing. Only “Port Administration
Type” and “Distance of Port to Cargo Origin
and Destination” face 0.001 positive effects
on reliability.
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4.1. Profile of Respondents

The profile questions of the study include
industrial experience and experience in the
company of the respondents. In addition to
this, ports used by the freight forwarders
are also involved in the profile questions.

Overall experience is important to
measure the perception of respondents
on port selection criteria. 54.7% of the
respondents have experience of between
3-9 years in the maritime transport
industry. 16% of the respondents have
experience of 10 years and more; and
29.3% of respondents have experience
of between 0-2 years in the maritime
transport industry.

The respondents were also asked
how long they have been working in their
company. 50.7 percent of the respondents
have experience of between 0-2 years in
their company. 38.7% of the respondents
have experience of between 3-9 years, and
10.6% of respondents have experience of
10 years and more.

The port selection by the freight
forwarders for the cargo shipments from/
to Ankara (Green city), Eskisehir (Blue city),
Kiitahya (Gray city) consists of 10 ports and
others. It includes 3 ports from Izmir port
region, 3 ports from Marmara port region,

Figure 2. Illustration of Selected Hinterlands and Ports on Map
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2 ports from izmit port region, 1 port from
South Marmara region, and 1 port from
Mediterranean region. The results show
that the majority of participants use the
port of Izmir Alsancak with 94.6 percent.
Port of TCEEGE and Port of Mersin are
also selected by nearly 83 percent of the
respondents. Except “other ports” option,
Mardas Port was selected at lowest degree
by respondents with 58 percent.

4.2. Variance Analysis

According to Multiple Comparison Data
which is obtained from One-Way ANOVA
test of this study, significant differences are
observed between independent variables.
That is to say, it has been achieved that
there is a significant difference between
the industrial experience of groups in
considering the importance of the port
selection variables. Similar distinctions
have been found for other independent
variables of the study which is “experience
of respondents in their company”.

4.3. Descriptive Statistics of the Study
According to Table 2, mean scores
and standard deviations scores were
sequentially extracted from the highest
value to the lowest value. “Congestion at
port” has been found as the most important
port selection criteria by freight forwarders
(4.74). The other two important factors
are “road connection of port” and “quick
response to users’ problem” with the value
of 4.72. “Performance of port about cargo
loss and damage” follows them with 4.68;
and the last but not the least “reliability
of services given by port” with 4.62 mean
value. On the other hand, lowest ranking
is “corporate social responsibility” with
293 ; and “feature of port operating
company” has also been given second least
significance with 3.01 average. The third
lowest value has been given for “green port
applications” with 3.45. A slightly higher
consideration has been given for “railway
connection of port” with 3.55; and “reefer
cargo warehousing capacity of port” has

been selected with 3.77 mean value.

The seven main constructs of the port
selection variables have individually been
dealt with. These constructs have been
chosen in average as follows: “Port location
and hinterland connection” with 4.13
mean value; “port physical and technical
infrastructure and superstructure” with
4.15 mean value; “port management and
administration” with 3.39 mean value;
“service quality of port” with 4.26 mean
value; “port efficiency and productivity”
with 4.50 mean value; “port tariffs and
costs” with 4.29 mean value; and “Number
and frequency of shipping lines calling at
port” with 4.33 mean value.

5. Discussion and Conclusion

Ports are strategic points in global
supply chain, and they directly affect both
shippers and shipping service providers;
because port service level is an important
determinant in reducing time and cost
and in increasing quality. By courtesy
of port privatization and intense land
transportation investments contestability
of hinterlands and competitive level of
ports are improving. Therefore this study
focused on selection criteria for port users
in contestable hinterlands, and a model was
developed to measure these criteria.

A confirmatory factor analysis was
performed to ensure the validity of the
model and 3 variables were deleted from
35 variables to increase model fit. In the
end, a model including 7 main constructs
comprising 32 criteria was developed
for port selection criteria in contestable
hinterlands. These constructs are port
efficiency and productivity, number and
frequency of shipping lines calling at the
port, port tariff and costs, service quality
of the port, port physical and technical
infrastructure and superstructure, port
location and hinterland connection and
port management and administration.

In the study, congestion at the port, road
connection of port; quick response to users’
problems; performance of port about cargo
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Table 6. Descriptive Statistics of Port Selection Variables

Port Selection Variables N Mean Std. Deviation
Congestion at Port 74 4,74 0,598
Road Connection of Port 74 4,72 0,609
Quick Response to Users' Problem 74 4,72 0,562
gt;;ch;rgrzance of Port About Cargo Loss and 74 168 0,599
Reliability of Services Given by Port 74 4,62 0,676
Safety of Port 74 4,61 0,718
Eistelr)i:rr:;;:ld Ability and Competence of 74 459 0,701
'(l;?lt)ailcléogistics Cost incurred due to Port 74 451 0,707
Logistics Services Given at Port 74 4,47 0,763
Value added Services Given at Port 74 4,46 0,686
Quality and Technology of Port Equipment 74 4,43 0,812
Ehe;i:iigzsof Port for Specific Requirement of 74 442 0,776
Total Transit Time for Cargo 74 4,38 0,735
Number of Port Equipment 74 4,36 0,786
Total Port Tariff and Cost 74 4,36 1,001
Flexibility of Port in Pricing 74 4,31 0,92
Frequency of Sailings 74 4,31 0,95
Number of Container Lines Calling the Port 74 4,3 0,856
Isr}llficl))l;)n::stion Provided for Shipment of 74 428 0,836
Total Turnaround Time 74 4,27 1,024
giesstggziizrflPort to Cargo Origin and 74 42 0,876
Customized Services for Customers 74 4,15 0,975
Information Technologies Used at Port 74 4,09 0,968
Attitude and Behaviour of Port Personal 74 4,05 0,949
Size of Warehousing Area at Port 74 4,01 0,958
Ease of Payment for Customers 74 4 1,123
Port Management Type 74 3,78 1,285
Reefer Cargo Warehousing Capacity of Port 74 3,77 1,041
Railway Connection of Port 74 3,55 1,184
Green Port Applications of Port 74 3,45 1,305
Feature of Port Operating Company 74 3,01 1,164
Corporate Social Responsibility of Port 74 2,93 1,286
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loss and damage; and reliability of services
given by port were selected as top 5 most
important criteria. The five least important
criteria were found as; reefer cargo
warehousing capacity of the port; railway
connection of port; green port applications;
the feature of port operating company;
and corporate social responsibility of port.
Comparing to other forwarder based port
selection studies, the results of the study
show both similarities and dissimilarities.
An important point of this study is that
congestion at the port was determined
as the most important criterion for port
selection. This criterion might be chosen
as the most important because port users
suffered from extreme port congestion at
the land side and sea side, and delays in the
past at some ports such as Port of izmir.

Thetop five mostimportantcriteriashow
that users are quite concerned about delays,
reliability of service, damages and problem
handling capabilities of port employees.
The increasing importance of supply chain
performance and advanced supply chain
applications such as just-in-time require
extreme reliability on timeliness, services,
and delivery without damage and loss. This
explains why these top 5 criteria, especially
congestion at the port, quick response to
users’ problem, the reliability of services
and cargo loss and damage performance,
were chosen as the most important ones.
Green port applications and corporate
social responsibility were found as the two
of least important criteria. This implies the
lack of attention of companies regarding
environmental and social concerns when
selecting a port.

In terms of the constructs, the most
important factor is port efficiency and
productivity. Efficiency is also found to
be an important criterion in other port
selection studies with shipping line and
shipper perspective. For instance, Tongzon
and Sawant [36] investigated port selection
in shipping line perspective and they found
efficiency as the most important criterion
just as we found in this study. Number and

frequency of shipping lines is found to be
the second most important factor in this
study. The high importance level of this
factor is compatible with the study of De
Langen [4], who found quality of shipping
services (frequency) as the most important
criterion in the perspective of forwarders.
This suggests that forwarders think that
port selection in contestable hinterlands
is not carried out only based on pure port
and hinterland related matters but also
shipping services given at port. In fact,
port users give importance to total transit
time, directness of sailing and freight rate
from the loading port to discharging port.
All of them are affected by the number and
frequency of shipping lines at a port. Thus,
total transit time and total transit costs
are actually quite influential in the port
selection of freight forwarders. In other
words, port users in contestable hinterlands
select shipping service considering the final
destination of their cargo.

Comparing the results of this study
(that investigates the port selection in
contestable hinterlands) and other port
selection papers, both similarities and
dissimilarities are observed. In terms of
similarities, the variables that Slack [37]
used are very similar to our study (number
of sailings, freight rates, congestion and
intermodal links). In paralel to our study
Tongzon [38] also found frequency of
ship visit, port efficiency and port charges
as important port selection variables.
Regarding these variables port selection in
contestable hinterlands does not differ a lot
from other port selection studies. However,
there are also some distinctions between
port choice of captive and contestable
hinterlands. For instance, port location was
found the second least important consturct
in our paper, on the other hand portlocation
is an important determinant of other port
selection studies [38, 39, 40, 41, 42]. This
distinction is not surprising because the
distance between origin of cargo and
different ports in contestable hinterlands is
almost equal in terms of time and/or cost.
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Port managers should bear in mind that
expectations of port users in contestable
hinterlands are  quite  demanding.
Considering the recent developments in
logistics systems, users demand more
reliable, on time and safe services with
competitive prices. Users expect port
managers to provide solutions for their
problems. Port managers should consider
that port selection decisions are not made
merely based on the services given by them.
The decision is also affected by hinterland
connections and shipping services of a port.
Thus, port managers should also attract
shipping lines so that port users located
in contestable hinterlands can be offered
more frequent shipping services. Moreover,
efficiency and charges are noted as the
important attractiveness for port users.

There are several limitations in this
study. First, this study was focused on
merely container terminals which are faced
with competitionin contestable hinterlands.
Second, the study was applied only on
freight forwarders who are members of
UTIKAD (Association of International
Forwarding and  Logistics  Service
Providers). Third, only a specific region
was selected as a contestable hinterland to
implement the survey of this study. Finally,
this study did not consider the competition
between container terminals in terms of
transshipment cargoes. Further studies
may include shippers and container lines
to demonstrate perceptional differences
between different port users. Moreover,
several contestable hinterlands can also be
investigated to reveal if any difference exists
between the users in different hinterlands
regarding port selection criteria.
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should be added after. If tables and
figures don’t fit into a single column,
they should be designed to include
two columns. Tables and figures which
include two columns should be stated
at the top or bottom of the page.



Table 1. Sample Table

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI > 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 %

9. In the article, decimal fractions Article
should be separated with comma and
numbers should be separated with [1] Nas,S.and Fiskin R. (2014). Aresearch
dots. on obesity among Turkish seafarers.
Average age: 28,624 International Maritime Health, 2104:
Number of participants: 1.044 people 65(4):187-191.
Book
10. Page numbers, headers and footers [2] Altunisik, R. (2010). Sosyal bilimlerde
should not be added to the study. aragtirma  yontemleri.  Sakarya:
These adjustments will be made by the Sakarya Yayncilik.
journal administration. Thesis
[3] Atik, O. (2013). Takim liderliginin
11. Authors are deemed to have accepted mesleki kiiltiir yoniinden incelenmesi:
that they have transferred the Gemi kaptanlar iizerine bir calisma,
copyright of their studies to the Doktora Tezi, Dokuz Eyliil Universitesi,
journal by submitting their studies Sosyal Bilimler Enstitiisii, [zmir.
to our journal. Submitting a study to  [pternet
two different journals simultaneously  [4] DevletPlanlama Teskilati Miistesarhig.
is not suitable within the frame of (1999). VIIL. Bes yillik kalkinma plani
academic ethics. hazirlik ¢alismalari. Erisim Tarihi: 5
Mayis 2001, http://plan8.dpt.gov.tr/.
12. It is required that the studies are
original and have not been published
elsewhere before. If conference and
symposium papers were published
in a booklet, in this case they shall be
published by JEMS on the condition
that the copyright has not been
transferred to the first publishing
place. Information must be given to
the journal editorship about the place
where these kinds of papers were
published before.
13. Citations in the study should be designed

in brackets by numbering [1]. References
also should be numbered in brackets as
well. References should be prepared as
per similar examples shown below:

I



Yazarlama Ac¢iklama

1.

I

JEMS Tiirkce ve Ingilizce caligmalar
yayimlamaktadir.

Hazirlanan  metinler; iki  yana
yaslanmis, paragraf baslarinda girinti
yapmadan, “cambria” formatinda,
10 punto biiyiikliigiinde ve 1,0 satir
aralikli yazilmalidir. Yeni baslanan
paragraflar ile bir o6nceki paragraf
arasinda once 6nk sonra 3nk satir
aralig1 olmalidir.

Calisma sayfalar1 A4 kagit boyutunda
ve list 4 cm, alt 4 cm, sol 4 cm, sag 3,5
cm olacak sekilde kenar bosluklari
birakilmahdir.

‘ 4.0 cm
| T ! 13,5 cm
1 —
40cm| !
e |<— |
4,0 cm 1

Oz béliimiinde calisma ile ilgili kisa
bilgilere ve temel bulgulara yer
verilmelidir. Bu boliim iki tarafa dayali,
italik ve 10 pt ile yazilmali ve ayrica
150 kelimeyi ge¢memelidir. Bunun
yaninda anahtar kelimelerin sayisi ise
3-5 arasinda olmalidir.

Calismalar derginin web adresinden
(http://www.jemsjournal.org) online
olarak gonderilmelidir. Basili ya da
CD igerisinde veya posta, faks vb.
yollarla gonderilen yazilar kabul
edilmemektedir.

Makalenin ana  bashgi,  Tiirkce
calismalarda sirasiyla Tiirkce
ve Ingilizce, Ingilizce yazilmis
makalelerde ise Ingilizce olarak

yazilmali ve 12 punto biytikligiinde
ortalanmis olarak ayarlanmalidir. Ana
basliktan 6nce 6nk sonra 6nk bosluk
birakilmalidir.

Makalede yer alan birincil basliklarin
ilk harfleri biiyiik olacak sekilde sola
dayali ve numara verilerek 10 punto ile
kalin yazilmalidir. Alt basliklar ise ayni
sekilde 10 punto ile kalin yazilmahdir.
Biitiin basliklarda ve alt basliklarda
lacivert renk kullanilmahdir.

1. OrcaFlex Program
1.1. Axis Team

Tablo basligi tablonun tistiinde sekil
bashigr seklin altinda yer almalidir
Tablo baslhig1 ve sekil basligindan 6nce
2 nk sonra 3 nk bosluk birakilmali
ve sola dayali olarak sadece “tablo”
ve “sekil” yazisi kalin olacak sekilde
yazilmalidir. Tablo, sekil ve denklem
basliklarindaki kelimelerin ilk
harfleri biiylik yazilmaldir. Baghk ve
icerik “cambria” formatinda, 9 punto
biiyiikliiglinde yazilmalidir. Calisma
icinde yeralan tablo, sekil ve denklemler
alini  yapilmis  ise  kaynaklarn
belirtilmelidir. Kaynaklardan dnce 2 nk
sonra 3 nk bosluk birakilmalidir. Tablo
ve sekiller tek stituna (burada ki siitun
ifadesi makale yazimindakini ifade
etmektedir) sigmayacak biiytikliikte
ise iki siitunu da kapsayacak sekilde
verilmelidir. Iki siitunu da kapsayan
sekil ve tablolara sayfanin en iistiinde
veya en altinda verilmelidir.



Tablo 1. Ornek Tablo

Turkish Male Seafarers BMI < 25,0 BMI 25 - 30 BMI > 30 Number of
(n=131.152) Participants
16-24 Ages Group 74,1% 22,5% 3,4% 34.421
25-44 Ages Group 44,1% 43,3% 12,6% 68.038
45-66 Ages Group 25,6% 51,1% 23,4% 28.693
All Turkish Male Seafarers 47,9 % 39,6 % 12,5% 131.152
Turkish Male Population*1 47,3 % 39,0 % 13,7 %

9. Makaleicgerisinde ondalikkesirlervirgil Makale

ile sayilar ise nokta ile ayrilmalidir.

Ornek:
Ortalama yas: 28,624
Katilimci sayisi: 1.044 kisi

10. Calismaya sayfa numaralari, alt
bilgi ve st bilgi eklenmemelidir
Bu diizenlemeler dergi yonetimi

tarafindan yapilacaktir.

11. Yazarlar  calismalarini  dergimize
gondererek calismalarina ait telif
hakkin1 dergiye devrettiklerini kabul
etmis sayilirlar Bir ¢alismanin ayni
anda iki yere birden degerlendirme
amach gonderilmesi akademik etik
cercevesinde uygun degildir.

12. Calismalarin orijinal olmasi, daha 6nce
baska bir yerde yayimlanmamis olmasi
gerekmektedir. Kongre ve sempozyum
bildirileri bir kitap¢ikta yayinlanmis
ise, bu durumda, telif hakk:l ilk
yayinlanan yere devredilmemis olmasi
kaydi ile, JEMS tarafindan yayinlanir. Bu
tip bildirilerin daha 6nce yayinlandigi
yer ile ilgili dergi editorliigiine bilgi
verilmelidir

13. Calisma i¢inde yer alan atiflar parantez
icinde numara verilerek yapilmalidir
[1]. Atiflarda oldugu gibi kaynaklar da
parantez icinde numaralandirilmalidir:
Asagida gosterilen benzer oOrneklere
gore kaynakca hazirlanmalidir:

[1] Nas, S.and Fiskin R. (2014). A research
on obesity among Turkish seafarers.

International Maritime Health,
2104:65(4):187-191.

Kitap

[2] Altunisik, R. (2010). Sosyal bilimlerde
arastirma yontemleri. Sakarya:
Sakarya Yayincilik.

Tez

[3] Atik, O. (2013). Takim liderliginin
mesleki kiiltiir yoniinden incelenmesi:
Gemi kaptanlar1 lizerine bir calisma,
Doktora Tezi, Dokuz Eyliil Universitesi,
Sosyal Bilimler Enstitiisti, {zmir.

internet

[4] Devlet Planlama Teskilati
Miistesarligi(1999). VIII. Bes wyillik
kalkinma plani hazirhik c¢alismalari.
Erisim Tarihi: 5 Mayis 2001,http://
plan8.dpt.gov.tr/

v



JEMS PUBLICATION ETHICS AND
MALPRACTICE STATEMENT

Journal of ETA Maritime Science is an
independent publication with regards to
scientific research and the editor decide its
publication policy. The statement signifies
the ethical behavior of the publisher, the
editor, the reviewers and the authors.
The ethics statement for JEMS is based on
COPE Code of Conduct and Best Practice
Guidelines for Journal Editors and COPE
Best Practice Guidelines for Journal Editors
available at www.publicationethics.org.

A. DUTIES OF PUBLISHER:

Editorial Autonomy

JEMS is committed to ensure the
autonomy of editorial decisions without
influence from anyone or commercial
partners.

Intellectual Property and Copyright

JEMS protects property and copyright
of the articles published in the Journal and
maintains each article’s published version
of record. JEMS provides the integrity and
transparency of each published articles.

Scientific Misconduct

JEMS always takes all appropriate
measures in respect to fraudulent
publication or plagiarism the publisher.

B. DUTIES OF EDITORS:

Decision on Publication and Responsibility

The editor of JEMS keeps under control
everything in the journal and strives to
meet the needs of readers and authors.
The editor also is responsible for deciding
which articles submitted to journal ought
to be published in the journal, and may be
guided by the policies subjected to legal
requirements regarding libel, copyright
infringement and plagiarism. The editor
might discuss with reviewers while making
publication decision. Editor is responsible
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for the contents and overall quality of the
publication. Editor ought to provide a fair
and appropriate peer-review process.

Objectivity
Articles that submitted to journal are
always evaluated without any prejudice.

Confidentiality

Any information about a submitted
article must not be disclosed by editor
to anyone other than editorial stuff,
reviewers, and publisher.

Conflicts of Interest and Disclosure

The Editor of JEMS does not allow any
conflicts of interest between the parties
such as authors, reviewers and editors.
Unpublished materials in a submitted
article must not be used by anyone without
the express written assent of the author.

C. DUTIES OF REVIEWERS:

Evaluation

Reviewers evaluate manuscripts
without origin, gender, sexual orientation
or political philosophy of the authors.
Reviewers also ensure a fair blind peer
review of the submitted manuscripts for
evaluation.

Confidentiality

All the information relative to submitted
articles is kept confidential. The reviewers
must not be discussed with others except if
authorized by the editor.

Disclosure and Conflict of Interest

The reviewers have no conflict of
interest with regard to parties such as
authors, funders, editors and etc..

Contribution to editor

Reviewers give helps the editor in
making decisions and may also assist the
author in improving the manuscript.



Objectivity

The objective judgment evaluation
is always done by them. The reviewers
express their views clearly with
appropriate supporting arguments.

Acknowledgement of Sources

Reviewers ought to identify relevant
published study that has not been cited
by the authors. Reviewers also call to the
editor’s attention any substantial similarity
or overlap between the manuscript and
any other published paper of which they
have personal knowledge.

D. DUTIES OF AUTHORS:

Reporting Standards

A submitted manuscript should be
original and the authors ensure that the
manuscript has never been published
previously in any journal. Data of the
research ought to be represented literally
in the articlee. A manuscript ought to
include adequate detail and references to
allow others to replicate the study.

Originality

The authors who want to submit their
study to the journal must ensure that their
study entirely original and the words and
sentences getting from literature should be
appropriately cited.

Multiple Publications

Authors should not submit the same
study for publishing any other journals.
Simultaneous submission of the same study
to more than one journal is unacceptable
and constitutes unethical behavior.

Acknowledgment of Sources

Convenient acknowledgment of the
study of others has to be given. Authors
ought to cite publications that have been
efficient in determining the study. All of
the sources that used process of the study
should be remarked.

Authorship of a Paper

Authorship of a paper ought to be
limited to those who have made a
noteworthy contribution to study. If
there are others who have participated
process of the research, they should be
listed as contributors. Authorship also
includes a corresponding author who
is in communication with editor of a
journal. The corresponding author should
ensure that all appropriate co-authors are
included on a paper.

Disclosure and Conflicts of Interest

All sources of financial support should
be disclosed. All authors ought to disclose
a meaningful conflict of interest in the
process of forming their study.

Fundamental Errors in Published Works

If authors find out a remarkable error
in their submitted study, they have to
instantly inform it. Authors have a liability
to cooperate with editor to provide
corrections of errors.

VI



JEMS YAYIN ETiGi VE AYKIRI EYLEM
BEYANI

ETA Denizcilik Bilimi Dergisi, bilimsel
arastirma ile ilgili olarak yayimlanan
bagimsiz bir yayindir ve yayin politikasini
editor belirlemektedir. Bu bildirge dergi
imtiyaz sahibi, editdr, hakemler ve
yazarlarin etik davranislarini icermektedir.
JEMS’in etik beyani, COPE Code of
Conduct and Best Practice Guidelines for
Journal Editors ve COPE Best Practice
Guidelines for Journal Editors esaslarina
dayanmaktadir ve bu kaynaklar www.
publicationethics.org  web  adresinde
licretsiz olarak paylasilmaktadir.

A. DERGI IMTiYAZ  SAHIBININ
SORUMLULUKLARI:

Editoryal Bagimsizlik

JEMS, herhangi bir kimse veya ticari
ortaklarmin etkisi olmadan editoryal
kararlarin bagimsizliginin saglanmasini
taahhiit etmektedir.

Fikri Miilkiyet ve Telif Hakki

JEMS, dergide yayimlanan makalelerin
miilkiyet ve telif haklarin1 korur ve her
makalenin yayimlanmis versiyonunun
kaydin1 saglamaktadir. JEMS, yayimlanmis
her makalenin butiinligiint ve seffafligini
saglamaktadir.

Bilimsel Suiistimal

JEMS, hileli yayin veya yayinci intihali
ile ilgili olarak daima uygun tedbirleri
almaktadir.

B. EDITORUN SORUMLULUKLARLI:

Yayin ve Sorumluluk Karari

JEMS editorti, dergideki her seyi kontrol
altinda tutmaktadir ve okuyucularin ile
yazarlarin ihtiyaclarma cevap vermek
icin caba gostermektedir. Editor ayrica,
dergiye gonderilen makalelerden
hangilerinin dergide yayinlanacaginin ve
hangilerinin onur kirici yayin, telif hakk:
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ihlali ve intihal ile ilgili yasal gerekliliklere
tabi politikalarla karar verilmesinden
sorumludur. Editor, yayin karari verilirken
hakemler ile miizakere edebilir. Editor,
icerik ve genel olarak yayin kalitesinden
sorumludur. Editor adil ve uygun bir hakem
stireci saglamahdir.

Tarafsizlik

Dergiye gonderilen makaleler
daima, herhangi bir 6nyargi olmaksizin
degerlendirilmektedir.

Gizlilik

Dergiye gonderilen bir makale ile ilgili
herhangi bir bilgi, editor tarafindan yayin
kurulu, hakemler ve dergi sahibi disinda
herhangi bir kimseye ifsa edilmemelidir.

Cikar Catismalar ve Ifsa Etme

JEMS editorti yazarlar, hakemler ve
editorler gibi taraflar arasindaki herhangi
cikar catismalarina izin vermez. Dergiye
gonderilen bir makaledeki yayinlanmamais
materyaller, yazarin sarih bir yazih
onayl olmadan herhangi biri tarafindan
kullanilmamalhdir.

C. HAKEMLERIN SORUMLULUKLARI:

Degerlendirme

Hakemler yazarlarin kokeni,
cinsiyeti, cinsel egilimi veya siyasal
felsefesine bakilmaksizin eserleri
degerlendirmektedirler. Hakemler
ayrica, dergiye gonderilen metinlerin

degerlendirilmesi icin adil bir kor hakemlik
stireci saglamaktadirlar.

Gizlilik

Dergiye gonderilen makalelere iliskin
tlim bilgiler gizli tutulmaktadir. Hakemler,
editor tarafindan yetkilendirilmis olanlar
disinda baskalar1 miizakere etmemelidir.

Ifsa Etme ve Cikar Catismasi

Hakemlerin; yazarlar, fon saglayicilar,
editorler vb. gibi taraflar ile menfaat
catismasi bulunmamaktadir.



Editore Destek

Hakemler, karar verme asamasinda
editorlere yardim ederler ve ayrica
metinlerin iyilestirilmesinde yazarlara
yardimci olabilmektedirler.

Tarafsizlik

Objektif bir karar degerlendirmesi,
daima hakemler tarafindan yapilmaktadir.
Hakemler, uygun destekleyici iddialarla,

actk bir sekilde gorislerini ifade
etmektedirler.

Kaynaklarin Referansi

Hakemler ayrica, kendi bilgileri

dahilindeki yayinlanmis diger herhangi
bir makale ile dergiye gonderilen metin
arasinda herhangi 6nemli bir benzerlik
veya Ortisme ile ilgili olarak editdri
bilgilendirmelidir.

D. YAZARLARIN SORUMLULUKLARI:

Bildirme Standartlari

Dergiye gonderilen bir metin 6zgin
olmalidir ve yazarlar, metnin daha once
herhangi bir dergide yaymlanmamis
olmasini saglamalidirlar.  Arastirmanin
verileri,makaledetamolarakbelirtilmelidir.
Dergiye gonderilen bir metin, baskalarinin
calismayl tliretmesine izin vermek tzere
yeterli detay ve referanslari icermelidir.

Ozgiinliik

Calismalarim1  dergiye  gondermek
isteyen yazarlar, ¢calismalarinin tamamen
6zgln olmasini saglamalidir ve literatiirden
elde edilen kelimeler ile ciimleler uygun
bir sekilde alintilanmalidir.

Birden Fazla Yerde Yayin

Yazarlar, aymi c¢alismayr herhangi
bir baska dergide yayinlanmak {iizere
gondermemelidirler. Ayn1  ¢alismanin
birden fazla dergiye es zamanh
gonderilmesi etik olmayan bir davranis
teskil etmektedir ve kabul edilemez.

Kaynaklarin Referansi

Baskalarinin ¢alismalariyla ilgili olarak
uygun referanslar verilmelidir. Yazarlar,
calismalarinin  belirlenmesinde  etKkili
olmus yayinlara referans vermelidirler.
Calisma siirecinde kullanilan kaynaklarin
tlimu belirtilmelidir.

Makale Yazarlig:

Makale yazarligi, c¢alismaya kayda
deger katkida bulunan Kkisilerle smirh
olmalidir. Arastirma slrecine Kkatilan
baskalar1 var ise, bu Kisiler katkida
bulunanlar olanlar listelenmelidir. Yazarlk
ayrica, derginin editord ile iletisim halinde
olan yazismadan sorumlu olan bir yazar
icermelidir. Yazismadan sorumlu yazar,
tim yardimci yazarlarin makaleye dahil
olmasini saglamalidir.

Ifsa Etme ve Cikar Catismalari

Finansal destek ile ilgili tim
kaynaklar aciklanmalidir. Tim yazarlar,
¢alismalariin olusturulmasi siirecinde yer
alan ¢ikar catismasini ortaya koymalidirlar.

Yayinlanmis Calismalardaki Temel Hatalar
Yazarlar gondermis olduklari
calismalarinda dikkat cekici bir
hata bulduklarinda, bu hata ile ilgili
olarak derhal dergiyi bilgilendirmek
zorundadirlar. Yazarlarin, hatalarin
diizeltilmesini saglamak tizere editor ile
birlikte ¢alisma ytikiimliiltikleri vardir.
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