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Regaly a skladovani

Stale tvrdsi konkurence nuti podniky, aby trvale zvySovaly dostupnost produktii na trhu pri
minimalizaci naklad{i. Proto musi zajistit plynulost materialovych a informacnich tokd, syn-
chronizaci podnikovych potieb s pozadavky zakaznikii, ale i optimalni Fizeni skladového hos-
podarstvi, véetné co nejvhodnéjsiho usporadani skladi.

Usporadani skladli vychazi z potreb drzeni zasob
a Urovné jejich Fizeni. Projekty optimalizace skla-
dovani zahrnuji navrh freSeni skladovych prostor
vcetné rozvrzeni umisténi regalovych systémil
a inovativni skladové technologie. Reenf sleduje
optimalni nastaveni jednotlivych Cinnosti s dira-
zem na efektivitu a bezpe¢nost. Minimalizovany
jsou Casové a prostorové ztraty, plynouci napfi-
klad z nevhodného rozmisténi polozek ve skladu.

Existuje fada moZnosti jak vybavit skladovou
halu. Navrh feseni se snazi o zjednoduseni tikon(i
a procesl a k tomu je v soucasnosti vhodné vyuzit
napr. programovou vizualizaci. K jejim vyhodam
patfi minimalizace chyb a neustalé zlepSovani na-
vrhovanych prostord, pro jejichz zformovani na-
bizi trh bohaty vybér regalovych produktti.

Pri vybéru a rozhodovani mize podnikiim a bu-
doucim uzivateliim velmi ¢asto pomoci zkusenost
nejen uzivateld pribuznych obord, ale predevsim
specialistd, ktefi disponuji znalostmi o moznostech
vybéru zaFizeni a technologii a tcelnosti a efek-
tivnosti aplikace riiznych skladovych systémui pro
konkrétni podminky a logistické tkoly.

Jednou z takovych firem je spole¢nost PROMAN
s.r.0., ktera se od roku 1994 zabyva projekéné do-
davatelskou €innosti v oblasti komplexnich doda-
vek regalovych systémdi pro skladové prostory. Na
trzich u nas, na Slovensku a v Polsku patfi k nej-
vyznamnéjsim dodavatellim regalovych systém
vSech typl a dokaze velmi pruzné reagovat na
riizné i specifické potreby zakazniki. Jeji regalové
systémy spliuji naroéné podminky normy RAL -
RG 614, ktera stanovuje zakladni podminky pro
projekci, vyrobu, kontrolu a montaz regalovych
systémi v€etné narokll na vzdélani a kvalifikaci
pracovniki. Jeji pracovnici, ktefi patii k dédiclim
nejlepSich tradic oboru manipulace a skladovani u
nas, maji na svém konté Sirokou a dlouhou radu
vybudovanych realizovanych akci, které slouzi ke
spokojenosti zakaznikil ve velkoskladech, ve vSech

Vysoké regaly ve skladu firmy Jipocar
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odvétvich primyslu, v bankovnim sektoru, orga-
nizacich statni spravy, drobnym podnikatellim
a jinde. O zkuSenostech této dynamicky se rozvi-
jeji firmy jsme hovorili s panem Ing. Petrem
Malym, jednatelem spole¢nosti PROMAN s.r.o.
Pred budoucim uzivatelem vyvstava rada otazek,
a v hledani odpovédi na né mohou zkuSenosti spe-
cializovanych profesionalli pomoci.

JAK SE ORIENTOVAT NA TRHU
SKLADOVE TECHNIKY

V této oblasti dnes existuje na Ceském trhu rada
vétsich ¢i mensich dodavateld, kteri se snazi
v ramci svych moznosti splnit poZadavky na né
kladené ze strany zakaznika. Piehledy téchto do-
davatelll a jejich zaméreni Ize najit bud' na inter-
netu nebo ve specializovanych seznamech
vydavanych nékterymi logistickymi spole¢nostmi
. Jako konecny uzivatel miizete pozadovat cokoli
z oblasti nabizené tou kterou spolecnosti a je
jenom na jejich moznostech, schopnostech a pris-
tupu k pozadavkiim zakaznika, jak se s tim oslo-
vena firma vyporada a jak bude vypadat konecna
dové techniky jsou dulezité i reference prislusné
firmy a zarucni i pozarucni servis.

SKLADOVAN{ SE ROZVINULO

Pred 20 - 30 lety se skladovalo ,néjakym"” zpd-
sobem v Sroubovanych regalech z L-profilu do ur-
Citych vysek, v lepsim pripadé s vedenim evidence
na kartach nebo Stitcich. V 90. letech prichazely
na cesky trh zahranicni firmy s propracovanéjsimi
typy regalovych konstrukci. Kazda spolecnost
napt. s vlastnim patentem zavésu nebo tvarem
a dérovanim stojin. I v souc¢asné dobé se jednotlivi
vyrobci snazi své vyrobky na zakladé zkuSenosti
z praxe a pripominek zakaznik(i modernizovat
a vylepSovat.

TotéZ se da Fict i 0 vyvoji v oblasti manipulacni
techniky. Zde doslo k velkému technickému roz-
voji vlivem rozvoje pocitaCové techniky a navrho-
vani konstrukce metodou konecnych prvki. Doslo
predevsim k snizeni hmotnosti voziku pFi stejnych
nebo vysSich vykonech. Souc¢asné u manipulacni
techniky doslo vzhledem k ekologickym opatfenim
k prudkému obratu pFi porovnani spalovacich vo-
zik(i a vozikii s elektrickym pohonem. Jestlize
drive bylo provozovano 80 % vozikil se spalova-
cim motorem a 20 % elektrickych, nyni jsou tato
Cisla presné opacna. Vyvoj postihl samoziejmé
i elektroniku. PouZzivaji se voziky s asynchronnimi
motory. Proti motor(im se stejnosmérnymi pohony
jsou voziky v podstaté bezidrzbové a maji vetsi

vykony. U vozik{i byl obrovsky vyvoj uskutecnén
v oblasti designu a ergonomie. Ergonomicky
dobre vyreSeny vozik podporuje lepsi vykon Fidice
a zmensi jeho Ginavu.

VYBER DODAVATELE

U dodavek regalovych systémii je hodné zaka-
znikd, ktefi si objednavaji pouze material a jsou
schopni nasledné resit instalaci regaltl sami podle
navodu dodavatele. VétSina ale dava prednost tzv.
dodavce na miru, pocinaje volbou vhodného rega-
lového vybaveni, navrhem jeho dispozi¢niho roz-
misténi az po samotnou instalaci. PFi dodavce na
miru u kazdého navrhu regalového systému je treba
od zakaznika zjistit zakladni informace o skladova-
ném zhoZi, rozmérech skladovacich jednotek, hmot-
nosti zboZi a prostoru, kde ma byt zboZi uloZeno
a regalovy systém navrzen. S témito informace
lzce souvisi dotazy na manipulaci skladovaného
zbozi, ¢&im a jak bude zbozi manipulovano.

U paletovych regalovych systémi navrh mani-
pulacniho prostiredku velmi Gizce souvisi s analy-
zou materialového toku a funkci skladd. Po
obdrzeni téchto zakladnich informaci je zpravidla
proveden bezplatny navrh dispozic usporadani re-
galového systému a navrh je predloZen zakazni-
kovi ke konzultaci. Nejcastéji pak zakaznika
navstivime a na misté zkontrolujeme predlozené
eSeni. Po vyjasnéni vSech informaci zpracujeme
konec€ny navrh reSeni vCetné cenové nabidky.

Zakaznik samozrejmé oslovi vice potencialnich
dodavateltl. Je pak jen na schopnostech nasich ob-
chodnich zastupcl zakaznika presvédcit, ze nami
dodany systém je pro zakaznika ten nejvyhodnéjsi
z hlediska kvality, kapacity, ceny, zaruky a servis-
nich podminek. Pri projektovani regalového skladu
nékteri dodavatelé spolupracuji s dodavateli ma-
nipulacni techniky, a pak se snazi zakaznikovi za-
jistit dodavku skladovaciho systému na kli¢ tzn.
regaly, voziky, pripadné podlahu, elektroinstalaci,
znaceni a identifikaci zboZi.

PROJEKT A SPOLUPRACE DODAVATELU

Projekty jako takové mlizou mit pripraveny za-
kaznici bud' prostrednictvim riiznych projektovych
kancelaFi, nebo maji dodavatele regalovych sys-
témi a manipulacni techniky jiz své specialisty,
ktefi jsou schopni podle podkladl zakaznika ta-
kovy projekt pripravit. Z pohledu dodavatele
nékdy byva vyhodou, kdyZ umi kone¢nému uZiva-
teli nabidnout maximum sluzeb bud’ svymi silami
a prostredky nebo prostiednictvim subdodavek
svych partner(.

Pro objednatele je urcité vyhodnéjsi mit jednoho
dodavatele, protoze tim usetii spoustu ¢asu pfi jed-
nanich s jednotlivymi spole¢nostmi a souc¢asné pre-
nasi ¢ast vlastni odpovédnosti na firmu zastresujici
dodavku. Ta je nasledné odpovédna za praci a do-
davky svych smluvenych subdodavatell. Koordinuje
nejenom pripravu a pribéh realizace dodavky, ale
odpovida i za servis v dobé zaruky i po ni.

KTERY REGAL NA CO

Strucna charakteristika zakladnich typii regalli
z nabidky firmy mize byt prvni orientaci pro
vybér skladovych prvki podle potreb skladovani.



Priklady pouziti konzolovych, presuvnych a spadovych regalti

Paletové regaly - Zastupuiji sofistikovany sys-
tém, jenz umoznuje hospodarné reseni pro riizné
druhy skladovanych celkd. Diky velké variabilité
paletovych regalli Ize skladovat typizované palety
EUR, ale také rlizné druhy atypickych palet. Sta-
vebnicovy systém umoziuje skladovani pro vysky
az do 20 m a pro zatizeni buriky do 4500 kg. Ob-
libené jsou paletové regaly vjezdné a prijezdné
(DRIVE-IN). Tento systém je vyhodny pro rych-
loobratkové sklady, kde se uklada a odebira zbozi
jednoho druhu. Jejich obsluha je bud z jedné
strany (vjezdné regaly) nebo z obou stran (pri-
jezdné regaly). Paletové regaly spadové tvofi sta-
vebnicovy systém pro EUR drevéné palety i pro
palety Gitterbox, které je opét mozno dopravovat
podélné i napFic. Pohyb palety ze vstupni strany
na vystupni probiha vlastni vahou na naklonénych
valeCkovych tratich se sklonem kolem 3 - 5 %.
Soucasti dodavky jsou brzdové valecky, které za-
jistuji regulaci rychlosti palet. Paletové regaly po-
jizdné jsou soucasti regalového systému, kde staci
jedna manipulacni ulicka pro cely blok regald. Pre-
souvanim ulicky je umoznén pristup ke kazdé pa-
leté. Tak lIze ziskat vysoce funkcni skladovy
systém, ktery efektivné vyuZije dany prostor.

Policové regaly - Predstavuji nejjednodussi re-
Senfi pro rlizné skladovaci prostory. Jejich vyho-
dou je variabilita a schopnost snadno se
prizpdsobit jakymkoli prostorovym podminkam.
Montaz regaldi je velice snadna. Pro riizna zatizeni
jsou dimenzovany pro zatizeni od 50 - 900 kg na
polici, vySka stojin do 11 m. Jsou vhodné pro jed-
noduché i vicepodlazni sklady.

Konzolové regaly - Jsou vhodné pro ukladani
riiznych materialli nejcastéji delSich rozméri,
napr. ty¢ového materialu, trubek, dreva Ci plechu.
Vyhodou systému je schopnost pojmout délky
ukladaného materialu, které neni mozné zadnym

V Plosinové systémy umoZiiuji nasobné vyuZziti
skladové plochy i prostoru
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zplsobem umistit do jinych typtl regall, pFi zajis-
téni vysoké nosnosti ukladacich podlazi. Vyska re-
galu, délka konzoly a zatizeni na konzolu Ize zvolit
podle pozadavk.

Skladové ploSiny - Poskytuji optimalni vyuziti
prostoru prizemi a ploSiny. PFistup na podlazi je
prostrednictvim schodisté. Presun zbhoZzi se usku-
teciuje pres predavaci misto nebo zdviznou plo-
Sinu. Moznost vicepodlazni ploSiny je podle potfeb
zakaznika.

KRITERIA VOLBY

Predevsim k nim pat¥i co nejvyssi vyuziti podla-
hové plochy skladu a vysky budovy - cena po-
zemk( a stavebnich praci jsou vstupnimi fixnimi
naklady, usporadani a vybaveni skladu pritom
musi odpovidat realizovanym manipulacim - zboZzi
musi byt dobre pFistupné pro jeho zaskladnéni
a vyskladnéni. Efektivita provozu roste se snizo-
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vanim vzdalenosti, které musi urazit manipulacni
voziky a nachodit skladnici p¥i ruénim manipulo-
vani se zbozim. Proto je potfeba kvalifikované
popsat poZzadavky - rozméry a hmotnost sklado-
vaného zbozi, potrebny pocet paletovych pozic,
obratka zbozi, ale i investicni moznosti. Modernf
vykonny sklad vSak vedle regalové skladové tech-
niky tvofi i manipulacni, identifikacni a informacni
systémy, z nichZ v soucasnosti poutaji zajem sys-
témy spravy skladu (WMS) s jednoduchymi
dialogy na obrazovce, které dovoluji zobrazit a op-
timalizovat kompletni zpracovani.

FLEXIBILITA

I skladovani se rychle vyviji, pozadavky na né se
méni, a to prinasi nejen zmény skladovaného zboZi,
skladového vybaveni, postupt ve skladu, ale i ru-
Senf a stéhovani skladti. Vybér vybaveni skladu je
velmi individualni a vétSinou se nakupuje pro kon-
krétni potrebu dotycné spolecnosti, ktera vétsinou
nevi, co bude za par let. Vzhledem k nutnosti vyjit
zakaznikovi maximalné vstric, nabizeji i dodava-
telé skladovych technologii moZnost odkoupeni
svych regalli nebo jejich Casti zpét. PFi stéhovani
do skladu s vyssi skladovaci vyskou Ize nap¥. od-
koupit pouze regalové ramy, nahradit je vysSimi
a pouzit stavajici typy nosnikd. Existuji i spolec-
nosti, které se zabyvaji vykupem a naslednym pro-
dejem pouzitych regalli. O RLN

Shelves and Storage

As competition grows fiercer, companies are
forced to continuously improve accessibility of
products on the market and at the same time min-
imise costs. That's why they must secure smooth-
ness of material and information flows,
synchronise corporate needs with customer re-
quirements as well as optimise management of
their warehousing operations, including the most
efficient warehouse layout possible.

Warehouse layout is based on the company’s
need to keep stock and on the stock management
level. Warehouse optimisation projects consist of
a storage area layout proposal including a shelf
system layout and innovative warehousing tech-
nology. Such a solution aims to set up individual
activities optimally with a view to efficiency and
safety. Time and space losses, caused for exam-

ple by incorrect positioning of items in the ware-
house, are minimised.

There are lots of possibilities of how to equip a
warehouse hall. A layout design tries to simplify
operations and processes, and today tools such as
program visualisation are available for that pur-
pose. Its benefits include error minimisation and
continuous improvement of the areas that are
subject to design. A wide selection of shelf prod-
ucts is offered on the market to equip them.

The selection and decision-making process of
companies and future users can very often be sup-
ported not only by the experience of users from
related industries, but mainly of experts who are
familiar with the selection of possible equipment
and technology, and effectiveness and efficiency
of application of various warehousing systems in
concrete conditions and for specific logistic tasks.

One of those expert companies is PROMAN
s.r.0., a company engaged in design in the field of
complex supplies of shelf systems for storage
areas since 1994. It ranks among leading suppli-
ers of all types of shelf systems on the Czech, Slo-
vak and Polish markets and it can react to various,
even specific customer needs very flexibly. Its
shelf systems fulfil the strict conditions of RAL -
RG 614 standard that sets basic conditions for de-
sign, production, checks and installation of shelf
systems including demands on staff training and
qualification. Its employees, who are the heritors
of the best handling and warehousing industry
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traditions in our country, have implemented a
multitude of projects that have been in service to
the satisfaction of customers in large warehouses,
all industrial sectors, the banking sector, public
administration organisations, small businesses,
etc. We discussed his experience in work for the
dynamically developing company with Petr Maly,
executive of PROMAN s.r.o. Future users have
many questions and experience of skilled profes-
sionals can help them to find answers.

HOW TO FIND YOUR FEET IN THE
WAREHOUSING TECHNOLOGY MARKET
There are many big or small suppliers in this
sector on the Czech market at present and they
try to meet customer demands within the bounds
of their possibilities. Overviews of suppliers and
their specialisation can be found either on the In-
ternet or in specialised lists published by some lo-

gistic companies. As an end user, you can request
anything from the spectrum offered by any of the
companies and it depends only on their possibili-
ties, capabilities and customer approach how
they will deal with your requirements and what
the final offer or service will look like. An impor-
tant role in the warehousing technology selection
process is played by references of respective com-
panies and warranty and post-warranty service.

WAREHOUSING HAS GONE THROUGH
DEVELOPMENT

20 or 30 years ago, goods was stored "in a way
or another” in screwed shelves made of L-iron, to
certain height, and in a better case records were
kept on cards or labels. In the 1990s foreign com-
panies with more sophisticated types of shelf con-
structions came to the Czech market. Every
company had for example their own patent for sus-
pensions or shelf stand shape and punching. Indi-
vidual manufacturers try to innovate and improve
their products in line with their experience from
practice and customer comments even at present.

The same can be said about development in the
field of handling technology. The sector has expe-
rienced intensive technical development owing to
development of computer technology and con-
struction design by means of the finite element
method. It has led mainly to reduction of the fork-
lift weight with simultaneous maintaining or even
improving of performance. Handling technology
has at the same time experienced a big shift in
favour of electric forklifts compared to combus-
tion forklift due to environmental measures. In the
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past 80 % forklifts had a combustion engine and
20 % were driven by electricity, today the num-
bers are the other way round. Development has
naturally affected also electronics. Forklifts with
induction motors are used. Compared to direct-
current motors, those forklifts are virtually main-
tenance-free and provide higher performance. The
forklift design and ergonomics have gone through
intense development too. An ergonomically well
designed forklift supports better performance and
reduces the fatigue of the driver.

SUPPLIER SELECTION

In case of shelf system supplies there are many
customers who order only materials and are able
to subsequently install the shelves in accordance
with the supplier's directions. Nevertheless, most
of them prefer tailor-made supplies including se-
lection of suitable shelf equipment, a shelf layout
proposal and actual installation. In case of tailor-
made supplies it is necessary to acquire basic in-
formation about the goods to be stored, storage
unit dimensions, the weight of the goods, the
space where the goods is to be stored and where
the shelf system is to be designed from the cus-
tomer. This kind of information is closely related
to questions regarding handling of the stored
goods, or the technology and methods by means
of which the goods will be handled.

In case of pallet shelf systems, proposed han-
dling technology is closely connected with an
analyses of material flows and warehouse func-
tions. After the basic information is acquired, a
cost-free shelf system layout proposal is usually
prepared and presented to the customer for com-
ments. In most cases we visit the customer and
check the presented solution on site. Having
cleared all information, we prepare a final layout
proposal including a price offer.

The customer naturally approaches several po-
tential suppliers. It depends only on the ability of
our sales representatives to persuade the customer
that the system delivered by our company is the
best for the customer in terms of quality, capacity,
price, warranty and servicing conditions.

DESIGN AND COOPERATION OF
SUPPLIERS

Actual designs can be delivered to customers ei-
ther through various design firms, or shelf system
and handling technology suppliers have their own
experts available who are able to prepare a de-
sign based on client’s source documents. On the
part of the supplier it is sometimes an advantage
if it can offer maximum of services to the end user
either through its own resources or subdeliveries.

To have a single supplier is definitely better for
the customer, as it saves a lot of time spent in dis-
cussions with individual companies and at the
same time a part of the customer’s responsibility
is shifted to the company covering the supply. It
is then responsible for the work and supplies of
its subcontractors. It coordinates not only supply
preparation and implementation, but is at the
same time responsible for both warranty and
post-warranty service.

WHAT ARE CONCRETE SHELVES
GOOD FOR?

A brief description of basic types of shelves
from the company offer may be the first hint for
selection of storage elements in accordance with
your warehousing needs.

Pallet racks — They represent a sophisticated
system which provides an economic solution for
various types of stored units. Thanks to big vari-
ability of pallet racks it is possible to store stan-
dard EUR pallets as well as various kinds of
atypical pallets.

Shelving racks - The simplest solution for vari-
ous storage areas. Their advantage is variability
and ability to adapt to any space conditions eas-
ily.

Cantilevered racks — They are suitable for stor-
age of various, mostly long, materials: bars, pipes,
wood or iron sheets.

Storage platforms — They provide optimal utili-
sation of the ground floor and platform area. The
floor is accessed by means of a staircase. Goods
is shifted through a transfer place or a lifting plat-
form.

SELECTION CRITERIA

The main criterion is maximum utilisation of the
warehouse floor space and the building's height -
land and construction work prices are entry fixed
costs; the warehouse layout and equipment has
to fit into the used handling methods: the goods
should be easily accessible for the purpose of
placement and picking. The warehouse efficiency
increases as the distances travelled by handling
trucks and walked by warehouse operators during
manual handling go down. It is therefore neces-
sary to professionally describe your requirements:
dimensions and weight of goods to be stored, the
necessary number of pallet positions, the stock-
turn rate, but also investment resources available.
However, a modern effective warehouse consists
of handling, identification and information sys-
tems on top of shelf storage technology. At pres-
ent attention is paid to warehouse management
systems (WMS) with simple on-screen dialogues
that allow displaying and optimisation of the com-
plex warehousing process.

FLEXIBILITY

Warehousing has been developing quickly, de-
mands have been changing and that leads not
only to changes in stored goods, warehouse
equipment, warehousing processes, but also clos-
ing and removal of warehouses. Warehouse
equipment selection is an individual process and
equipment is usually purchased for specific needs
of a particular company, which usually doesn't
know what will happen in a few years. In view of
a necessity to maximally accommodate client
needs, warehousing technology suppliers offer an
option to purchase their shelves or their parts
back. For example if a company moves to a ware-
house of a higher storage height, it is possible to
repurchase only shelf frames and replace them by
higher frames and use the existing beams. There
are even companies specialised in. O RLN



