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establishing it. We will approach two distinct methods that . ermine the optimal locati
fcility, a genetic algorithms and a linear programming, in E’?Se?i;‘ sed to determine the optimal location of &
the more appropriate results in accordance with ou establ :

ransposed at different ports of Dobrudja, respectively seaports: Constanta, Mangalia, Midia

Murfatlar, Medgidia and Cernavoda, Although it seems 3 | and river ports:
& 2 . $i " ocal approaCh~ th 1 i m.
| hasa particular signifi o Cdue to the geographical position of these ports 322"&‘;;22{‘;‘(“{" that was found
i md the - Sea Canal), but also due to their importance ain-Danube Canal

and their share in the transit of goods

“gatt;-to—gate” transport chain as productive as

possible. It is supposed to allow for the passage of
; means of transport in terms of high performance,
reduced parking in certain points of the
networks and the use of modern facilities tailored for
transport and different categories of goods (Remes 2011).

As Floden (2007) states in his paper, one of the
basic elements of the system of intermodal freight
transport (along with the collection and distribution

i i of goods and transport system flows of freight over
ort in order to  long distances) is the intermodal transport terminal.
i ’lg‘he intermodal transport terminal decisively
contributes to the efficiency of the whole transport

as it is an element that ensures effective

semi-trailers) on a modal system of transport to
i lex, as
repmcnmm'tlat; s s rovidod with special
equipment and infrastructure, 'whuev various.
. 1o -@“Ww“' g
m w terminals are considered key
elements in intermodal transport networks.

transfer of load units (containers, swap bodies or




2 THE DRY PORT CONCEPT

In the course of time, the logistics system led to
major changes in its elements being executed a
gradual shift from platform usual intermediate
storage, transport terminal, or more to the concept of
" dry p ort". ) )

As stated above, the transport terminal is a key
element in intermodal transport networks, generally
defined as nodes. The connections made between
these hubs are basically the carried out transport,
finally making up the intermodal transport network
(Roso et al., 2008).

Globalization, the development of transport and
the freight volume growth led to major
improvements in transport terminals and to the
enhancement of activities thereof, for the purpose of
increasing efficiency of the entire transport chain.
Thus, the development of terminals has become a
crucial factor in ensuring competitive advantages of
seaports.

In this regard the literature makes the transition
from classical storage platform to more complex
clements of the intermodal transport network
designed to provide efficiency and profitability:
intermodal terminal or dry port (Jarfemskis and
Vasiliauskas, 2007).

Over time many definitions of the concept of “dry
port” have been formulated, but a comprehensive
definition was offered by Roso in 2008: “g dry port
is an inland intermodal terminal directly connected
to a seaport by large means of transport (at least
two different modes of transport), where customers
can leave / pick up their standardized merchandise
Just like in a seaport” (Roso, 2008),

The specialized literature shows several benefits
of dry port sites, which are those that determine their
competitive advantages (Cullinane, 2012). Indian
Customs  (2004) establishes  the following
advantages - thus, they: :

— represent important points ncentrati ;

goods over lo;:mog distanp:es; s ol
— provide customs clearance (whi

available near the centres of
consumption);

ch is most often
production and
— reduce the risks of theft Fctinlercs
merchandise: e, St ol
= ensure a low level of d
- influence the final cost of
— eliminate the need for
seaports;
— contribute to trade flows;
= reduce he transit of empty cargo units fex:
gppty containers) etc. 18 AL P
lortescu (2016) identifies in doctora 1 thea:
the competitive advantages ﬂl;thk :

.
C;

series  of positive
economically, and

in terms ot’ :

brings along in terms of jts location e e

protection. Thus, on a social level,
reduces the number of road ace
decongestion, increases the le
security of containers, and espex
the increase in the number of""
reduces the time !
operations/operating containers,
existing costs in container traff
environmental protection, it in
contributes to the reduction of ext
transport units loads (lowering the
road infrastructure, it contributes to
decongestion at the gate of the se
contribute to the decrease of fuel o
using transport rail etc.).
The implementation of a dry port
the massive reduction of the number o
seaports (Beresford et.al., 2012). As
the figure below, a conventional t
on a large number of road or rail
distances from the seaports. Carriage
through one or more dry ports al
distance transport, grouped and
accordingly. They are supposed
productivity by increasing the capacity
terminals, along with the operation
;t(t)pbg;;ity vessels (Roso and Lumsden,

The classification of dry port sites in tem
distance between the sea ports that th
between themselves categorises them
range and distant dry port (Woxenius et

aLll
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Figure 1. (a) Conventional hinteriand _transport

wmmd dry port concept (close, mid-range

. MATHEMATICAL APPROACHES FOR _
FINDING A DRY PORT OPTIMUM
LOCATION

an ever-increasing  dynamic
T " m gs)al of any supply Chain :
e, ompctitive  services to  custol

Ally in terms of costs. In this respe :
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ce is given to eﬂablishing the
in the intermodal transpor
rry out the transfer, consolidation o

It must be
made in such & manner as to ensure customer

ion by providing the shortest distance
 sfacti

yransport- address two different ways b
n ths p";;“:gmmine the optimal locatior{
which :;ﬁmmn and linear programming, trying to
e which of these methods give us results
, proposed economic purpose.
that mpo.::o:frdetermining the optimal location
: fsomé kind is a matter of planning al'ready
ofasite 4L operational research techniques,
introduced in 1965 by Balinski (1965).
; ﬁmaim’s to minimize transportation costs, as
This imﬁmd costs associated with the site, while
well 88 JXPE y the restrictions and conditions data,
also %ﬁeopﬁmal location for a dry port,
Eb’rgowmmhseveml methods, such as:
linear P

\

e critically analyse the results of

presented above will be
Dobrudja ports, i.c. sea ports
a and Midia on the one hand and
A ado: ia and Cernavoda on

S

GaB s S o

Table 1 Dﬁhfﬂuedhlhfntlihlim
Ciy ~ opulation R
¥ ion Distance to (km):
o o Comstnta  Midia  Mangalia
Murfatlar 5556 ““"ii"““"""”n B o
Medgidia 43 /g, 40 47 %
A B @ AL

:pcriodoftimemdtbenm
transported 1o the

ins € s¢a ports (Constanta,

Midia and Mangalia).
:rable 2. Data related 1o the second situation
City Population " Distance 1o (km),

o Murfatlar Medgidia Cernavods

Constanta 319,168~ 73 40 62
Midia 32,300 41 47 86
Mangalia 33434 5 76 102
* The data is for the population of Navodari, the closest city to
Port of Midia.

The network made between the

ports and possible dry port locations is shown in the
figure below.

Figare 1. The network made among possible Iocations

and analysed by Carp and Stinga (
genetic _algorithm method _differs
conventional scarch techniques due t

of natural selection and gen



- L={iel/ x, =1};

) (1, if thereisa platformon "i"
= = )[O,if thereis not a platformon "i"
~ CI, represents the installation costs associated

with each possible location of the platform;
- d,,, is the distance between the storage platform
and the distributors; '
- P, is the existing population n cvery city where
the storage platform can be placed.

The table below shows the results obtained using
genetic algorithms using the MATLAB software.

Table 3. The results obtained by using genetic algorithms

The running time Numberof Value of the The structure

of the algorithm  iterations objective of the solution
function chromosome
0.624989 100 43316.16  (011000)
0.569121 100 29,243 (000100)
0.573037 100 239103 (001000)
0.563188 100 36,181 (000010)
0.604099 100 26,934.28  (100000)
0.621351 100 19,405.86  (010000)
0.600968 100 36,181 (000010)
26,934.28  (100000)

0.544985 100

Comparing the results obtained by using the
Matlab software, for the objective function values
we concluded that the dry port will be located at
Midia, as the objective function value is 19,405.86.

4.2 Method II: Linear programming method

The d§ta allow us to take into consideration the
follo“'/mg transportation problem, where the costs
are direct connected to the distances between the

ports:

Murfatlar Medgidia Cernavoda Demand

. cost cost cost  Value *10°
C onstanta 36 80 124 3194
Midia . 82 94 172 5833
Mangalia 110 152 204 5974
Offer 1225 7146
Value*10? e

Since the total demand isn’t equaled to the
. total
offer', the problem is not balanced and we have to
consider a virtual consumer as follows:

Murfatlar Medgidia Cernavoda Virtual Demand

cost COost Cost consumer
Constanta 1225 19§9 - 4 \;:1:*103
e 80 124 :

51775658 -

s 82 94 172 i .
angalia - - 4360 1604

110 152 il
Offer 1225 7146 5035 1604

Value*10°

[nitial solution is: X11=1225, x12=
x21=656, x11=4360, X4 =1604,
xy =1604 is that th.c quant
Mangalia will not be distribute

The cost assoCi
C=1225*36+1969*80+517
204 or C=1,690,530.

Since the optimum Cril
initial solution was transform

T Murfatlar Medgidia
cost L cost

Constanta 1225 1313
36 3

Midia -
Mangalia - vt

s 110 &
1225 7149

Offer
Value *10°




of optimum are completed, so this solution is
criterid : mal one, The minimum cost is C=1,650,372.
the OP" ce the best connection and distribution is done

Mangalla- we can conclude that a dry port
";Lm Jocate there.

< CONCLUSIONS

wo methods presented are not at all similar, or

The ‘falcn' Their conclusion are not identically
gqu:whe the objective functions are different: the
cC

tic algorithm was related to the minimization of
't.mwtal cost of installation and allocation of the
[h,nsump“o“ and the ochctlve function of the
:x:ans portation problem is the minimization of the
nsportation cost only. The best location could be
established using the two complementary methods.
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