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Abstract. There are some strategic tasks for Logistic centre coverage. However this can lead to overcapacitgdrtain

successful development with the samples presentedthe paper,
such as stock system monitoring; control of goods emements
infout warehouse; organization of local distribution and further

delivery of goods till final consumer; and others.Considered
decisions and right strategy allow to decrees theosts as it shown
on the concrete example for creation of circular dévery routes.

The contribution of logistics to competitiveness andvalue

creation is a prime topic in today's market.

Keywords: Circular route, logistic centre, optimization, sugply
chain.

l. SuPPLY CHAIN

The transport systems in the world are going thhoug,

certain transition such as acquisitions and mergexs it is
evident that the number of service providers wél forther
reduced. Few big ones will cover most of the wonlih
“Round the World Service”

At the same time there will be substantial chanigethe
nature of the business: 10 — 15 years ago seapbenwas
based on point to point service in geographicalsfirebd
areas, connected by certain hubs.

Today that are a global service network coverireginole
world and the transport companies can offer truebajl

areas.

The general trends in the industry are:

e The transport companies increasingly participatéhin
logistics chain of their customers and must underst
their requirements. This requires strategic pastmigr
with  systematic
processes of a supply chain
IT systems and continuous flow of information suggb
to be the base for efficient transport and inventor
control

e Clients get access to new technology and better

utilization of capital
Logistic costs are getting to be more variable bot
fixed costs for the clients

Logistics and supply chain management continue to

transform the competitive landscape and have beameof
today’s key business issues. Competitive advantaayaes
from responding to and serving the needs of entbmess.
Logistics has a vital role in delivering this adtage, through
the supply chain,

management tasks and longer term strategic plans.
One of the main modern strategies in logistic ishange
the traditional supply chain to a new one. The itiaugal

supply chain is shown in Fig. 1:
Traditional supply chain: Emphasis on speperate value processes. Inventory control in all parts
of the chain

Cargo flow >
Producer International buyer Wholesaler Retailer Consumer
Optimal results Optimal results !
Optimal
based on based on Optimal rezu\ts based
estimated estimated resulti ba?i? an estimated
information information ?:fgfrr:;?oﬁ information

Fig.1 The Traditional Supply Chain
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Bellow Figure 2 presents the new type of supplyircha

New supply chain: Reduction of intermediates,Co-ordination of IT systems, Specialization, Consumer demand driven

EIMSKIP

\Eﬁqﬂ r’!a

~ Logistics Service Provider
Producer International distributor o Consumer
Whol&ialer &
n
_ — Cargoflow
Specialization Irventory control through =~ Informationf
integration of IT systems

Fig.2The New Supply Chain

The objective is to simplify the supply chain, ke
storage time and volume and maximize speed andiexftiy
of deliveries. The essential part is the informatiechnology
and efficient flow of information between the memsbef the
chain as well as understanding the business andsneg
clients. The main disadvantage of such approadts ing-
run effect. It is real paradigm shift not only fitre company
but as well for all its clients and suppliers. Thigproach is
actually based on trust and common values of thgang
companies.

As far as warehousing and distribution is an imgatripart
of the supply chain let's look at them more detlaibugh the
analysis of the work of Logistic centre.

1. STRATEGIC TASKS OFLOGISTICCENTRE

The contribution of logistics to competitivenessd aralue
creation is a prime topic in today's market. A ficad,
integrated and international strategy (approachjotpstics
includes
e Competing through logistics - an introduction tgifgics

and its contribution to competitiveness and value B-

creation,

e Leveraging logistics operations within the contekthe
customer,

e Working together - supplier partnerships, interfae@d
the challenges of integration,
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e Changing the future - leading-edge thinking in $bigs
and the future challenges ahead.
Working strategy for Logistic centre successful
development defines the solving process of someifgpe
tasks. These tasks are following:

A Creating of the system for receiving of full loaded
and groupage containers and trailers into warehouse

The first task for the Logistic centre is to ged fjpods into
stock without any delay and in good conditions obds and
packing materials. In case the income of goodsuitegear
event on the warehouse in general it does not bang
problem. However, if the goods unloading process
happened without termination because of many inogmi
cargo lots (trailers, sea containers or railway ovex), the
certain managing system is needed in order to avaigsport
queues and waiting time for delivery and unloading
equipments. For an example, it reduce the timaufdoading
due to the driver gets unloading instructions oe tay to
warehouse or just on the gates during the terrigotering.

Sorting and selecting of cargoes in the warehouse

In case there are many or a few different cargo¢kay are
owned by different clients in one transport lotythave to be
sorted and selected very carefully according tospart
documents (CMR, Packing list) in order to avoid afy
mixing and missing of goods. Most of the cargoemaled
own way of sorting based on the cargo and packgge t
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C. Developing of the sysem for goods storage on the
warehouse

System for goods storage is created based on tgestlo
centre internal rules and specific of cargo. Ineca$ fresh
products and frozen products the special tempearatantrol
equipment is needed. General cargo could be stwitu
normal working temperature from +10 till
temperature is regulated for warehouse workers ednafd
in costs save conditions. Anyway storage conditiexist for

ABC-analysis and XYZ-analysis. In the beginning tbot
methods were based on the same procedure: dividiiog
groups, but using different indices. However, todagthods
have separated fundamentally: ABC-analysis sttpaldor
groups creation from the whole quantity of goodi& bbject
for XYZ-analysis is each item (or position) of ggodhether

+25. Herelt belongs to one or another group. ABC-analysisvidely

used in logistics as a method of control and mamage of
the stock. In fact this method is the modificatafrPareto rule

each type of goods and manager of the warehouseldshoOr ,rule 80/20". Conformably to reserve on stocke Pareto

check and follow them. For instance, on the genesaatjo
warehouse textile materials should not be storeat mégh
smell goods (onion, perfumes, chemical goods), umxdhe
cloth quickly takes the smell inside. Another exé&mpre
products like tea, sugar, corns and others for hie air
humidity becomes very important, as it has higlugrfice on
such products quality conditions.

After all technical storage conditions are obsentbd next
step is to create the storage system. Cargoes teuktored
just on the floor, on the pallets, shelves for goadich are
packed on the pallets, on the box size shelvesndispen the
box sizes. In other words it could be any way afrage

depends on the goods package type and size. Onrmode

warehouses in order to reduce the expenses peresmeter
many floors shelves system are in use. Here eanipany
uses own storage place marking with letters anatdig) based
on the control and monitoring system. So each dotifting
pack) of cargo has own unique address on the wasehdt
makes very easy for the warehouse employees to tfiad
needed goods, so save a lot of time.

D. Sock monitoring system

In modern Logistic centres specially created comput

system for control and monitoring of goods moveraéntout
warehouse are used. Often it is one of the stanpac#age
like Microsoft AXAPTA (Dynamics AX) or Navision phi
some specific modules based on company demandse\éow
the human force is still the main in control andnitaring the
goods on the warehouse. Usually the double, sorastinple
controlling systems are used. It means that theze2aor 3
persons physically check the goods when goods dofoat
of warehouse. It is related to not only the qugntit goods,
but based on importance to check the quality okaging
materials or goods physical look too. For examtiie: goods
coming to retail shops should have the good loakomty of
goods themselves but of packaging materials tooit as
important advertising tool for the trade owner.8ing should
be clean and accurately packed into plastic baggs Fof
shoes and boots should be in carton boxes usuadlly pair
separately in order not to destroy the form of buots or

rule means: 20% of goods from the whole quantity 88%
value of storing resources. ABC method - is the vedy
creation and control of the stock quantity throtigd dividing
of all goods into three uneven subsets A, B, C dase the
certain formal algorithm. The idea of classificatiof all items
of stock into groups A, B and C was made by H.Hoickey,
the specialist of the company General Electricd81l It was
offered to use volume of sales, costs of the seoeagl etc. as
the basic characteristics for classification intougps.

As the sample, let’s look in the Table | showing thata for
20 positions of goods from the stock.

TABLE |
BASIC DATA FOR STOCK ITEMS
Basic Data
N n;, item Pi, LVL/item Vi, LVL
1 30 20 600
2 120 50 6000
3 200 2 400
4 10 30 300
5 20 140
6 400 2000
7 40 160
8 20 3 60
9 40 100 4000
10 20 1 20
11 100 4 400
12 180 20 3600
13 20 2 40
14 30 6 180
15 20 10 200
16 20 40 800
17 10 80 800
18 50 2 100
19 40 80
20 30 4 120
total 1400 20000

shoes. Food should be well packed into clean antd no

destroyed form of package.

E. Control and monitoring of goods movementsin/out
warehouse

Growing of the large variety of goods in warehousés
different levels demands the developing of monitgri

methods. There are two most popular methods namsed a

125



Scientific Journal of Riga Technical University
Transport and Engineering. Intelligent Transpost8ms

2010
Volume 34

Let us decide the groups based on the value ofgood
according to bellow formula 1.

Vi=n B, 1)

where

V; - value of goods;

n; - quantity of goods;
P; - price of goods.

Sometimes there is necessity to make the fourtigio,
which includes items located on stock without amarmes
from the moment of last inventory. For instancé nal liquid
goods belong to this group.

Actually, ABC method is becoming popular in diffate
areas. For example, during analysis of managenieet for
taking decisions were found out dependence betweaim
tasks solutions and their part in total quantitytasks. So,
group A consists of 65% of most important tasks th about

After the Vi calculations all positions of goods on stock ard5% from all quantities of tasks.

located in order of diminution of values. Thenmdkitions are
divided according to chosen ABC method. As a rtéens of
group A are not many, but take the significant péftnancial
values invested into the keeping resources. Thigrsicular
group for supply order creation for each item, coltihg of
the reserve quantity, costs of the delivery ancagf®.

Positions that take the middle part of the stoek @ut into
group B. In comparison with items of group A thegnthnd
less attention and could be under usual currentraoof
reserves and supply orders according to time sdbedu

Group C includes majority of stock positions, hoeethey
took insignificant part of financial resources. @it goods
from this group are not constantly controlled, aré¢ checked
once per period (once per month, once per halfaa geonce
per year). Optimal quantity per order is usually calculated
for these goods.

TABLE Il
DIVIDING OF STOCK ITEMS INTOABC GROUPS
Results of Data Processing Group
N V;, LVL q,% >0,%
6000 30.0 30.0
4000 20.0 50.0 A
12 3600 18.0 68.0
6 2000 10.0 78.0
16 800 4.0 82.0
17 800 4.0 86.0
1 600 3.0 89.0 B
3 400 2.0 91.0
11 400 2.0 93.0
4 300 15 94.5
15 200 1.0 95.5
14 180 0.9 96.4
160 0.8 97.2
140 0.7 97.9 c
20 120 0.6 98.5
18 100 0.5 99.0
19 80 0.4 99.4
8 60 0.3 99.7
13 40 0.2 99.9
10 20 0.1 100.0
20000 100.0 100.0
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F. Organization of local distribution and further ddlivery of
goodstill final consumer. Lean time decreasing.

In this point distribution company has a chanceaing or
wasting of money and time. So it is extremely intpot to
optimize the using of transport tools (lorries, ciesi and
others). There are some different ways for optitioza of
resources. It is important to maximally use theding
capacity of transport tools and to minimize theckiag race
for each single transport unit. There could betthgervice
or circular trip system. The shuttle service isalisuused for
the certain constant destinations, for example,digiveries
between warehouses or cargo terminals, or on ileasafor
deliveries between stations. The circular routedse flexible
and therefore more popular. Here is the creatiorspafcial
distribution route for the Logistic centre in thexaenple
bellow. It is the task for each distributor to dee¢he optimal
route to save time and financial and material recszsi

G. To design together the facility and delivery processto
better reveal and support customer purposes

Positive iteration within the process is supportadd
negative iteration reduced. The highest level ofidtics
supposes the full service which means transporntatioods
storage and distribution for the customer. Oftesn shpply of
goods includes the research of supply market, riopdif the
best solution, based on the client requirements, faxancing
of the goods purchase with further resell to thent] who has
ordered the goods. In this case the Logistic cemdames a
chain in the customer sales net. So it is in ther@st of the
Logistic centre and with it support that customehiaves his
goals. For example: all the customers want to getlg just in
time and without any problems. It is the task of thgistics
specialists to predict all possible problems arfficdities that
client may have during the goods delivery.

Il. Numerical Sample for Creation of Circular Delivery
Routes

Let us view the task for creation of circular deliy routes.
Company sells the products and household goods. The
considerable part of the goods (about 60%) is ingabfrom
the East Europe, Russia and Ukraine. In the same aibout
40 % of goods are of Latvian origin. The trade\aitiof the
company could not be without a good work of the iktig
centre of the company. The Logistic centre has fiven
trucks with the cargo capacity of 22 tons each.e€hof the
trucks deliver goods from Europe, Russia and Uledime rest
two distribute the goods from warehouse in Rigalients in
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Latvia. The analysis of the activity and cost ewtibbn of the
Logistic centre showed that goods are often arrivéth

delays and expenses were constantly growing duaistgfew
months. The expanding of the trade activity andeapipg of
the new clients demanded additional transport sesvirom
the Logistic centre. Often all five trucks were ngsion the
local Latvian market. Therefore some goods from ogar
were coming late to the stock in Riga. That brougie
additional costs to the company because of theawiof the
import goods, additional payments to the drivergrking

extra hours, and expenses related to the empty Taegemain
reason for that was the wrong planning of the itiistion

routes, which demand additional time and fuel. Téa task
was put for the Logistic centre.

The initial sources for the task were the net & thients
with the destinations of their location (in km) shroon the
Figure 3 and the volume of the deliveries in kgefehare 41
tons of cargo should be distributed between cligntghe
following points of Latvia: Ventspils — 4500 kg,

Daugavpils — 6100 kg,
Rezekne — 4700 kg,

Jelgava — 3200 kg,
Saldus — 5000 kg,
Jekabpils — 5700 kg,
Liepaja - 2400 kg,
Tukums — 5700 kg,
Madona — 5100 kg.

The Logistic centre has two trucks with the capaoft22 t
each. The task is to create 2 circular routes withminimal
summary extension for delivery of goods. In the saime
each route should be connected to the truck in suahthat
the initial cargo volume does not exceed 22t.

This task was solved by the following way as présegn
bellow.

The points of destination were grouped accordingher
geographical location and the truck capacity addatshows.

We made the optimal route which provides the mihima
delivery destination for each group of the delivpojnts.

The “minimal tree” for connection between all theirgs
was created. After that we group the delivery pintroutes
based on the quantity of goods for delivery anddilog
capacity for transport unit.

83 kir

123 knr

148 knr

Riga

Tukums

Ventspils

/ 69 knm 42 kir
108 kn
[

125 knr 84 kmr

Saldus

Madona

143 ki 97 kv

100 km

Rezekne

164 kn

Jelgava

N~

Jekabpils

102 knr

Liepaja

232 km

9C km

90 knr

Daugavpils

Fig. 3. Points Location and Destination betweennThe

TABLE 11l
GROUPING OFDELIVERY ROUTESBASED ON THETRANSPORTUNIT CAPACITY
Route 1 Route 2
Delivery Point Delivery Delivery Point Delivery
Volume, kg Volume, kg
Tukums (T) 5700 Madona (M) 5100
Ventspils (V) 4500 Rezekne (Re) 4700
Liepaja (L) 2400 Jekabpils (J) 5700
Saldus (S) 5000 Daugavpils (D 6100
Jelgava (J) 3200 -
Total 20800 Total 21600

As soon as routes are created it is important tkenthe
optimal order for goods delivery (visiting of paiptfor each

single route. The successful way is to make therixébr
each route, where the points included into rout the start
point Riga are placed diagonally. There are the ddtthe
shortest destinations between points are filledtha rest
squares.

Solving both matrixes and using the increment fdentbe
final optimal routes could be determined.

Routel: R-J-S-L-V-T-R.
Route2: R—-M-Re-D-J-R.

The optimal routes are shown in the Figure 4. Ftbim
could be seen that one truck has a circular roaitirsy from
Riga with delivery to Jelgava, then Saldus, Liep&fentspils,
Tukums and back to Riga. Another truck also stgrfiom
Riga with the first delivery to Madona, then Rezekn
Daugavpils, Jekabpils and returning back to Riga.
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83 km
123k 700K - 148K 5100k
4500} 7| "9 ¢
Tukums
: ﬂ Madona
ventspi 42k 143 kn \97 ki
5000k 4700k
125 5700k Rezekne
Saldu =
Jelgava
AZ 84 kir Jekabpils | 90 ki 90 ki
Liepaj 3200Kk(
6100k( .
2400kg Daugavpils

Fig. 4. The Final Optimal Routes

Here each unit of km equals to a certain unit o$tgo
Transport costs of the company consist of drivelarga
transport unit deprecation, cost of fuel, taxesniadistration 1.
costs and others. So using the optimal route fagaoms
deliveries the distribution company (Logistic Compgacould
minimize the transport costs and improve the effeét
transport use.
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Olga Girvica. Masdierigas straggijas logistikas centra izdevumu optimizcijai

Pedejos gados pasaules transportacsigt ir notikuSas izmaias, idas K pirkSana un frpem3ana vai sapdana, kas savak izraigja izmahas transporta
bizned. Logistika un piegdes tklu vadba - Sodien tie ir svagi biznesa instrumenti. lastikai ir galvera loma gala patétaju vajadzbu apmieriaSanai,
nodrosinot pakalpojumus ar pigtes sistmas organiacijas paidzibu, risinot vatbas uzdevumusstermia un vidju termipu perspekit/a un stratgiskos piinus
ilgtermina perspekva. Jauas piedides sistmas organizcijas idejas pamatir vienkarSota piegdataju keéde, idz minimumam samadzits glataSanas laiks un
apjoms, & aif maksinils piedidesatrums un efektivitte. Lagistikas centra veikstgu atistibu nosaka virkne specifisku uzdevumu, kuré&akst doti ar
konkretiem piengriem: sistmas ratBana préu piexemsSanai noliktad, kravu %iroSana; nepiecieSa® preéu glatiSanas sistnas ratfana; kravu kustas
kontrole un izsekoSana caur noliktavu;doreadales (distriizijas) un piegdes galgajam patrétajam organizSana; iesgiu un piegdes procesa apvienosana, lai
labak atklatu un atbalstu klienta nerkus. Ka rada konkEgts piengrs ar apveida piegdes marSruta rashnu, labi agkinati risinajumi dod iespju samaziat
logistikas centra izdevumus. gistikas iegul@ums konkugtspgja un preces &rtibas ratsara ir primarais uzdevums fisdienu tirg.

Oubra I'mpeuna. CoBpeMeHHbIE CTPATerHy ONTHMH3ALMH PACX0/0B JOTHCTHYECKOI0 LeHTPa

B nocnenHue rojisl MUpOBas TPAHCIIOPTHAsE CUCTEMA ITPOXO/IMIA Yepe3 ONpee/ICHHbIe M3MEHEHHs TaKHe KaK MPHOOPETEHHE U TOTJIOIEHHE MU CIUSIHUE, YTO B
CBOIO O4Yepeib BEI3BANIO M3MECHEHHS B TPAHCIIOPTHOM Ou3Hece. JIOTHCTHKA B yIpaBIeHHe CeThIO IIOCTABOK CTalM CErOIHS OJHUMU H3 KITIOUCBBIX IPEIMETOB UL
OusHeca. JIOrMCTHKA WrpaeT OCHOBHYIO POJIb B OOECICUEHHM YCIYT YIOBIETBODSIOIIMX HYKbl KOHEUHBIX MOTPEOHMTENEH depe3 OpraHU3alUI0 CHCTEMbI
MIOCTAaBOK B paMKaX pEIIEHHs YNpaBICHYECKMX 3alad B KPATKOCPOYHOM M CPEIHECPOYHOH INEpCNeKTHBE M CTPaTErMYeCKUX IUIAHOB B JIOJITOCPOYHOM
mepcHeKkTHBe. B ocHOBe maen opraHmM3aniy HOBOW CHCTEMBI IIOCTABOK JIGXKUT YHPOIICHHAS IIENb ITOCTABIIUKOB, YMEHBIICHHOE MM CBEACHHOE K MUHUMYMY
BpeMs B 00beM XpaHeHHUsS U MaKCHMHU3HPOBAHHAs CKOPOCTh U 3G ()EeKTUBHOCTH TOCTABOK. J{JIs yCHEIIHOrO pa3BUTHS JOTHCTHIECKOTO HEHTPa CYIIECTBYET PN
crien()MYHbIX 33124, IPEACTABICHHBIX B JAHHOW CTaThe C KOHKPECTHBIMH IPUMEPAaMH: CO3JaHUE CHCTEMbI IIPUEMKHU TOBAPOB Ha CKJIAJ, pa30opKa U COPTUPOBKA
IPY30B; CO3/[aHHEe HEOOXOIUMON CHCTEMbI XPaHEHMsI TOBApOB; 0OCCIICYeHHE KOHTPOIIS 33 TOBapaMH Ha CKJIAJE; KOHTPOJIb U OTCICKUBAHUC JBUKCHUS TPY30B
4epe3 CKIIAJl; OpraHu3alus pactpeaencHus (JUCTPpHOYIMK) U TaIbHEHIIeH JOCTaBKY TOBAPOB KOHEYHOMY MOTPEOUTENI0; 0OBEANHCHHIE BMECTE BO3MOIKHOCTEH 1
mporecca JOCTAaBKH IS JTy4IIero PacKpBHITHS M HOMNEPKKH Heneil ximeHTa. Kak moka3spiBaeT KOHKPETHBIN IpUMEp IO CO3JaHHIO KPYrOBOIO MapIIpyTa
JIOCTaBOK, XOPOILO MPOCYHTAHHBIE PELICHHS O3BOJISIOT CHU3UTh PAcXOJibl IOTHCTUYECKOTO LEHTpa. BKas JOrMCTUKM B KOHKYPEHTOCIIOCOOHOCTb M CO3/1aHUE
LIEHHOCTH TOBapa SBJIIETCs NEBOHAYAILHOM 3a/1aueil HA COBPEMEHHOM PBIHKE.
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