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Tallest warehouse in Europe constructed:
earthquake prone areain Turkey not anissue
for Mecalux and its partner Hayat Kimya

Hayat Kimyaisthe leading chemical company inthe Turkish and Eurasian market inthe manufacture of
cleaningand hygiene products. They entrusted Mecaluxin the construction of aspectacular12,500 m2,
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BENEFITS
* High storage capacity: 161,000 pallets,

46 mtallautomated logistics centre in the city of Izmit (Turkey). SEEHAEE T TS sk sl T
) : amaximum of 700 kg can be warehou-
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¢ Production cost savings: they have
built four overpasses connecting the
factories and the front of the warehouse.
Each day anaverage of 6,500 pallets
comeintothe warehouse, peaking at
400 pallets perhour.

* Total control of the automated ware-
house: thanks to the Mecalux Easy WMS
(Warehouse Management System),
Hayat Kimya controls all the processes
and operations that take place

inside the warehouse, from the moment
the product leaves packaging lines until
itisdelivered.

* Remote support, remote maintenan-
ce:Mecaluxis available to give technical
supportto Hayat Kimya 24 hours a day,
sevendaysaweek.
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They were supplied with a plan thatincluded
the warehouse management system Mecalux
Easy WMS, responsible for managing all the
centre’s activities. The solutionimplemented
for Hayat Kimya has become a global bench-
mark for automated clad-rack warehouses,
showcasing Mecalux’s professional fortitude
and skill.

Who is Hayat Kimya?

Foundedin1937, Hayat Kimyais the lead-
ing chemical company inthe Turkish, Asian
and Middle Eastern market for cleaning and
hygiene products.

At present, Hayat Kimyais the seventh larg-
est manufacturerin Europeinits sector, hav-
ing more than 5,200 employees and reaching
allits consumers through an export network
which covers101countries.

The needs of Hayat Kimya

The huge growth experienced by Hayat had
obligedthemto distribute goods between
several warehouses located near different
production centres, which involved high
logistical costs that couldincrease over the
years.

Faced with this situation and seeking tore-
duce production costs, Hayat Kimya decided
to build asingle warehouse with a minimum
storage capacity of 150,000 palletsandin
which to undertake picking functions.

Inaddition,andinorderto save ontransport
costs, they thought of puttingitinaspace
availableintheirlargest facility, equal distance
fromthree of their mostimportant plantsand
near afourth high productionsite.

Inthe twoimageson this page the ware-

house’slocationinrelationto the factoriesand
tothe connecting overpasses canbe seen:
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1. Logistics centre
2.Tissuefactory1

3. Tissuefactory 2
4.Hygiene factory1
5.Hygiene factory

6. Detergent factory

7. Tissue input overpass 2
8. Tissueinput overpass1
9. Hygieneinput overpass

The solution

Takingintoaccountthe above premises and
the data provided by Hayat Kimya, Mecalux
worked fromthe outsetinthe designand
construction of a warehouse with the
following features:

» Automated clad-rack warehouse with a
capacity for161,000 pallets.

» Fourraised overpasses above thelanes
inside the facility that connect the factories
and the main conveyor circuit.

» A ground floor dedicated almost exclu-
sively to dispatches, with the exception of
two multipurpose docks and a dock fitted
with anautomatedunloading systemin-
tended for thereceipt of merchandise from
other factories.

» First floor used exclusively for offices and
otherservices.

» Second floorreserved entirely for
picking.

» Onthe third flooris where allinputs take
placeinthe warehouse fromthe factories
thatarelocatedinthe complex, as wellas
the outputsintended for picking areas.

» Wide manoeuvring area and loading/
unloading of trucks, with 21 docks.
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The final solution was the
construction of ahuge 12.500 m?2
logistics centre, witha 46 mtall,
clad-rack warehouse, readied
tohouse up to 161,000 pallets

The warehouse

The size of the warehouse is 120 mlong x

105 mwide and 46 mtall, with a total capacity
that exceeds 161,000 pallets thatare 800 x
1200 mmin size and weigh amaximum 700
kg each.

The construction systemis self-supporting,
thatisto say theracks, inadditionto storing
goods, have additional structures on which
sheet clad panels are attached to that make
up the building. This forms a complete unit
thatisthe warehouse.

The racks must support their own weight, the
pallets stored, the wind pressure, handling
equipment, the seismic activity onthe basis
of the coefficientindicated at the construc-
tion siteand the weight of snow that con-
formstotheregulations.

The Hayat Kimya warehouse consists of 15
aisles with double-depthracks placed on
bothsidesandis 24 loadlevels high.Ineach
aislea 45 m high stacker crane was set up that
isresponsible for the movements within the
warehouse, fromthereceptionareato prod-
uctlocations. Each stacker craneisequipped
with adouble cradle that allows two pallets

tobe moved at atime and with single-mast
construction, something unusual fora ware-
house of this height. The maintenance of the
stacker cranesis carried outontheside that
coincides with the conveyor circuit.

Itisinteresting to point outthatineach of
the 24 load levels thatintegrate rack bays,
three palletsinthefirst positionandthree
other palletsinthe second are stored. Thisis
very difficult toachieveinatall warehouse
whichislocated, as explained below, inan
area with such a highrate of seismic activity.

The warehouseitselfisan enclosed box
inwhich all passages betweentheinside
and the outside connection floorare done
throughairlocks that help maintain the
atmosphererequired by the fire protection
system.

This system (inerting) works by reduc-
ingthe oxygenintheinterior’sair,toan
atmosphericlevel of 14%, at which point
combustionisnolonger possible. A piece
of equipment controls the oxygenlevelsin
the airand adds nitrogen untilreaching the
percentage that hasbeen previously pro-
grammed.
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Major construction challenge:
itslocation

The city of Izmitislocated at the beginning
of the Northern Anatolian fault line, which
runs alongthe upper zone of the peninsula
and which makes up the greater part of
Turkey’s territory. This stretch, parallel to
the Black Sea, also coincides with the fault
line that crosses the Sea of Marmaraandthe
Bosphorus Strait.

To build awarehouse of these dimensionsin
aplacewith suchahighrate of earthquakes,
with a height of more than 45 m and with
stacker cranes prepared to move two pallets
atatimeandoperatein double-depthracks,
was a challenge never before surpassed

by Mecalux. Furthermore, the warehouse
was builtinan area exposedtothe windand
where snowfall, although not frequent, can
be abundant whenit does occur.

With all these constraints, only one company
with the experience and quality of Mecalux
was able to build a warehouse on this scale.

By its particularities, this logistics centre
could not be built with the traditional
cold-formed profiles. Nor was it possible to
dosowithastructure of standard hotrolled
profiles, due to the accuracy of assembly that
this facility required was extremely high.

The solution provided by Mecalux’s technical
team was to combine the two constructive
options. Thefirst to conform all racks, and
the secondto complete the construction

of a vertical reticulate structure coupled to
theracks.

The objective was to absorb all the horizontal
dynamic forces, mainly those of alongitu-
dinal direction, whichis theleastrigid part

of theracks. The weight of this additional
structure was more than 1,900t (for the
whole structure 10,000 t was used).

Both the dimensions and mode of operation,
asthebuilding’slocation, represented a chal-
lenge for Mecalux’s Structural Engineering
department that had to deal withsome
extreme determinants.

The main difficulty Mecalux faced
was the existence of a major
earthquake zoneright where
Hayat Kimya wanted to build its
upcoming central warehouse




5 mecalux.com

Upper floor:inputs

Allwarehouse inputs from the factories
thatare located on-premises take place
onthethird floor of Hayat Kimya’s logistics
centre. The accumulative automaticroller
conveyors have beensetupinthe four
overpasses connecting the warehouse to
the factories.

Allthe factories have a conveyor circuit that
istasked with the input of the palletsinto the
system after checking bothitssize andits
weight. Only then will they ensure that the
pallets thatarrive to the warehousedo soin
good condition.

Ineach overpass two lifts were placed, one
ineach factory’s entry pointsand another
atthe end of each overpass, allowing goods
to belifted totransport heightand subse-
quently to the third floor. At the same

time, this floor hasatriple electrified mon-
orail circuit running both the externaland
internal movements of the warehouse.

Onthe third floor, alongside inputs, out-puts
of goodsthat are lowered to the designated
picking floor are also done via the lifts.

Plantintended for

the picking operations

The second floor of Hayat Kimya’s ware-
house has beenreserved for picking func-
tions, dividingitinto two areas:

Zone A:18live channels, each three pallets
deep, are groupedinto four blocks. Each
blockis serviced by ashuttle that
automatically feeds the channels with the
goods fromthe lifts.

Thisareaisintended for A type products (high
demand).

Zone B: 174 palletracking bayswith2or 4
levels for pallets, including the ground floor,

groupedinto four double and two single rack
alignments.

It has a total capacity of 500 pallets for picking
placeddirectly onthe floorand 1,050 reserve
palletsonupperlevels. Thissecond areais
allocated for the picking of B type products
(medium demand).

Inaddition, the sameracks were set up for lev-
els of live box picking to give accessto Ctype
products (low demand).

Thefeeding of the palletracksis performed
using frontloading reach trucks that take the
pallets from the warehouse in a specific exit,
where one of the lifts has previously deposited
the pallets destined for this zone.

Picking is done manually by the operators,
aided by order fulfilment machinesand acom-
puter terminal that works via radio frequency.

When the orders are completed,
they are takento the baling area
and, viatwo lifts, are sent to the
ground floor to be dispatched




Lower floor: dispatches

Alloutputs designated for the dispatch area
are carried out onthe ground floor by electri-
fied monorails. These automated transport
units take the pallets from the conveyor out-
putinside the warehouse, and the lifts that
descend from the picking floor, and classify
theminto preloads.

The preloads are composed of 17 triple-chan-
nelgroupings, which have a capacity to
deep-store 11 pallets.

Eachtriple-channel group has atotalca-
pacity of 33 pallets each that correspondto
anorder, route or an out-sourced means of
transport (truck or sea container). Thisre-
questis preparedbeforeloading the truck to
avoid waiting time in goods being dispatched
fromthe warehouse.
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Depending onthe means of transport

used, and the agreements withcompany’s
individual customers, the merchandiseis
shipped on pallets (usually by truck) orin
single, stacked boxes (sea container). For
loading trucks generally light, front-loading
forklifts are used, since they are very agile
and thus the most suitable.

Every day anaverage

of 7,000 pallets leave

the warehouse, in other words,
more than 200 truckloads

The dispatchareahas17 docks only for load-
ing, allowing the preparation of 17 transport
vehicles atatime.

Automaticunloading

Inaddition, onthelower floor merchandise
inputs fromthe detergent factory (located
2kmaway)isalsodone.

Theinputs take place onthe ground floor via
threereception docks, one of whichisread-
ied to automatically rununloading.

From here, the pallets pass, one by one,
through the checkpoint and continue viathe
electrified monorailsto the input stations
locatedinside the warehouse thatis found on
thisfloor.
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Electrified monorails and airlocks
Allmovements from the stationsto the
inside of the warehouse, both on the third
floorand onthe ground floor, are carried
out by autonomous shuttles hung from
electrified monorail that works at a speed of
100 meters per minute.

There are more than 900 meters of electri-
fied monorailand 55 autonomous shuttlesin
the entire installation that are able to move
more than 850 pallets per hour

The warehouse should be as airtight as
possible to avoid the entry of air currents with
ahigher percentage of oxygen. This means
that allthe merchandise that enters and exits
via the electrified monorails passes through a
sealed area with double doors or airlocks that
cannever be opened at the sametime.

These spots are often bottlenecksinanun-
attended facility - consequently in this case,

which work via electrified monorails and
where there are also very high flow rates - it
was necessary to design several accesses
with tripleinner shuttle capacity. In other
words, the shuttles of the electrified mono-
rails passthreeatatime.

Easy WMS: the nerve centre

of thelogistics centre

Allthe operations of the logistics centre are
governed by the warehouse management
system Mecalux Easy WMS and its Galileo
control software; tasked with controlling
the computers thatrunthetransportand
the storage of goods tasks.

Easy WMSis alsoresponsible for:

» Management of goodsinput fromits
receptionatthe docks.

» Locate palletsinthe warehouse using
rules previously parameterised, under the
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criteria of streamlining and maximum pro-
ductivity.

» Manages the stock and the warehouse
layout (what and where the goods are).

» Manages the warehouse outputs to the
picking and/or dispatch areas.

» Manages and controls the picking oper-
ations throughradio frequency terminals,
guiding the operatorinthe tasksto be per-
formed andthe orderto follow to optimise
routes.

» Allows the checking of the status of
different parts of the logistics centre,and
the various equipment that operateinit, via
query andreporting tools.

The Easy WMS (Warehouse Management
System)isinpermanentand bi-directional con-
nection with Hayat Kimya’s SAP ERP system.



