Warehouse safety manual

Use, inspection and maintenance of conventional adjustable pallet racks

T MECALUX



Summary

A manual outlining the use and maintenance
of conventional adjustable pallet racks (APR)
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Introduction

Allwarehousesinoperation hold productivity and working conditions as
universallyimportant concepts. Thatis why safety must come firstinthe day to day
usage of yourracking system. Safe, strictly observed warehouse practices will keep
personnelentrusted with working foracompany frombeing atrisk.

Thefocusofthismanualisinstallations where unitloads, generally palletised orin
containers, aretransported by forklifts or other handling equipment. It does not
addresstherisksinvolved with the manual loading of goods.

A well-maintained pallet rack warehouse will facilitate all work in progress.
However, misuse of any part of the storage system may cause an accident.

A warehouseincludesthese principal elements:
- Slaborfloor

- Unitloads

- Handling equipment

- Racks

To prevent possibly dangeroussituations-where personnel could get hurt, orthere

couldbecostly stopsinserviceand damagetotheinstallations orgoods-,the

following measures should be taken:

- Prevention:train personneltousetheinstallationandequipment properly.

- Inspection: have ongoing checks by personnelto make sure everything staysin
top condition.

- Maintenance:ifthereisadefective or malfunctioning warehouse component, it
must be fixed or replacedimmediately.

The safe,sound use ofaninstallationisachieved throughthe collaboration of the
usersandtherackingandhandling equipment manufacturers.

The Mecalux Group has put this manualtogetherto guideits
customersonhowtousearacking systemcorrectly. Its
contentsarebasedonthediverserecommendations

from Europeanagenciesinthissector (FEM, INRS),
the EN15635 standard (Steel Static Storage
Systems. Applicationand maintenance

of storage equipment.), technical notes
onpreventionfromthe NTP (the Spanish
National Institute of Workplace Safety

and Hygiene),and morethan 50 years of
experienceinthe warehousingsector.

Assuch, thismanual should beread
carefully,anditsrecommendations
applied. The Mecalux Groupinonhandto
answer any questionsinstallationusers
may haveonthesubject.

Please note!

Responsibility for
the surveillance,
use and condition of
theinstallationlies
with the customer.
The customer must
convey the content
of these manuals to
thoseincharge of the
warehouse and to
warehouse users.

This manual is based
onthe guidelines
foundinthe EN 15635
standard.

The user must also
comply with the
specific standards
for this type of
installationin forcein
each country.
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Key warehouse components

Unitloads

Unitloadsaredetermined by the producttobestoredandanyadditionalelements
required tomove andstorethis product (palletsand containers).

These bases havedifferent shapesandare made of different types of materials:

-Wooden pallets
- Metal orplastic pallets
- Containers

The construction of these bases must comply with the following requirements:

- ThespecificationsfoundinISO,ENand UNE standards.
- Theability to withstand the depositedload.
-Themodelissuitedtotheinstallation’s design.

Special considerations must be takenintoaccount when providingload storageon
plasticor metalbasesand containers. These considerations must be clearly identified
andfirmly established prior to theinstallation’s design. Additional measures might well
be necessary, whichmay resultin higher system maintenance.

Wooden pallet Metal or plastic pallet Container
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Key warehouse components

Boththe weightand maximum dimensions of the palletised loads must be
predetermined. The system canthenoperate correctly,interms of strengthand
sizes.Unitloads cantake ondifferent shapesoncegoodshave beenplacedonthe
pallet.

Fully covered and aligned Overhanging and centred

Fanned Bowed

Slab or floor

Aslabisabasicstructuralcomponent for operating a warehouse, whichis determined
and constructed as perthe following:

- Characteristics suchas stability and strength, which must withstand forces
transmitted by the unitloadsandthe handling equipment. Asaminimum, the
concrete mustbe of C20/25 quality (according to EN1992), witha minimum strength
of 20N/ mm?

- The planimetryorlevelling of the slab orfloor, which must be done accordingtothe
specifications foundinthe EN15620 standard.

Slabsorfloorsareavailablein several finishes (concrete, bituminous materials, etc.).
When using bituminous materials, special attention must be paidto the design of the

racking.

Aslab’s thickness and geometrical features must be well-suited to fastening racking
footplatestothe floor withanchor bolts.
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Key warehouse components

Handling equipment

Mechanical orelectromechanical equipmentisnotonly usedtoload andunload goods
fromtheracks, butalsofortransportingthese goods fromplacetoplace.

The mostcommonly usedtypesare:

- Stackers. Driversitson board or uses foot-operated models.

- Counterbalanced forklifts. With three or four wheels.

- Reachtrucks. Counterbalanced with aretracting mast.

- Extra-tall forklifts. Divided into turret trucks, side loaders and order-pickers.
- Multi-directional forklifts or four-wheel steered trucks.

- Stacker cranes. Forautomaticinstallations.

Stacker Counterbalanced forklift Reach truck

Turret truck Side loader Stacker crane

Choosingthesetoolsisthe key toproperly handling a palletised warehouse. Todo so,
the followinginformation must be closely considered:

-Sizes
-Manoeuvring aisle needed
-Maximumlifting height

-Maximum load lifting capacity

A warehouse’s capacity dependsingreat measureonthese factors, especially the
manoeuvring aisle and lifting height.

The machine must have aload capacity thatis perfectly suited to the unitload.

The forksize or storageimplementsand accessories must be suited to the unitload.
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Key warehouse components

Storage systems
Please note!

Any change,

Below, it explainsthe namesusedto classify the parts of astorage system.

Astorage systemisaset of metal racks designedto store unit loads in a safe, organised modification or
expansion of the

manner. : -
installation must

be analysed and
authorised by the
Mecalux Group.

Accordingtothe EN15620 standard,and the handlingequipmentinuse, storage
systems can be classified as follows:

- Class100: palletracks with narrow aisles operated by automatically controlled
stackercranes.

- Class 200: palletracks with narrow aisles operated by automatically controlled
stacker cranes withadditional positioning.

- Class 300: palletracks withnarrow aisles operated by forklifts, whichdonot turnin
theaisletoload orunloadunitloads fromtheracks. Forklifts aredriventhelength of
the aislealong mechanical guiderailsorinductioncables.

Class 300A:the operator goesupanddown withtheload anduses manual height
positioning. When the operatorremains at groundlevel,
thereisaclosed-circuitcamerasystemor the equivalent.
Class 300B:the operatorstaysatgroundleveland does
nothaveindirect viewingsystems.

- Class400
Wide aisles: palletracks with aisles wide enough so the
forklift canturn 902whenloadingand unloading the
racks.

Narrow aisles: pallet racks withanarrow aislethatcanbe
used by specialised forklifts.

TEOHMICAL INTPFECTION

This safety manual only deals with conventional adjustable
palletrack (APR) systems.

Thesystem’sdesignisdeterminedfromdataor
specifications provided by the user or representative. In
particular, the characteristics to consider for conventional
palletrack systemsare establishedinthe EN15629
standard (Steel static storage systems - Specification of
storage equipment). Nevertheless, the primary dataforany storage systemare:

-Unitloads
-Locationoftheinstallation
-Handling equipmentused
-Premisesorspacebeingoccupied
- Characteristics of the slab or floor
-Intended use of the warehouse

By defining these characteristics, Mecalux candesignthe best storage system for
each customer,always keeping theirinstructionsinmind. All of these specifications
willbeshowninthe quote’stechnical documentsandthe safeload warning notice
placedatthe storage system’s entrance.
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Conventional adjustable pallet racking (APR)

These metalracksrequirelifting equipment (forklifts) to store avariety of productsand
providedirectaccesstothe goods. Primarily designed for palletised unitloads, these
racks will occasionally need certainlevels set up for manualloading.

Description

The primary components of aconventional adjustable
palletrackinstallationare:

- Frames: vertical metalcomponentstosupportthe
differentloadlevels.

- Beams: horizontal metal componentsinwhichtheloads
aredepositedand which definetheloadlevel (gapsor
openings) together with the frames.

- Anchorbolts: metal partsusedto fastenthe structure
totheflooraccordingtothe forcestheracks mustbear
andthe characteristics of the floor.

Theuse ofthe followingcomponentsisrecommendedto
reducetherisk of accidents:

Frame

Beam

Heavy-duty footplates (base plate)
. Levelling shims

Safety locking system

Upright protector and end frame
protector

Row spacer (frame spacer)
Support crossbeam

9. Container supportbar

10. Anchor bolts

11. Pallet crossbeam

12. Galvanised picking level

13. Standard/Melamine chipboard

14. Fall protection mesh (safety mesh)
15. Drum support

Tl
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Protectors
These metal partsare designedtoabsorbimpacts
during handling or manoeuvring of unitloads.

Asspecifiedinthe EN15512 standard:

- These protectors must prevent blowstotherack
uprights, thankstothe propertraining of operatorsand
by adoptingthe appropriate safety measures, which
includesthe use of protectors.

- Asaminimum, protectors must be placedonthe corner
uprightsincirculationaisles orataisle junctions where
forklifts changedirection.
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b
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Your installation might only include some of the components mentioned above.

The constructive system of your warehouse is listed in the layout and technical documents of your quote.
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Conventional adjustable pallet racking (APR)

Upright protectors
A componentused mainly to protectuprightsinoperatingaisles.

Side protectors
A componentused chiefly to protect upright cornersincirculationaislesand/or
junctions.

Frame protectors

A componentusedto protectframeslocatedinthe maincirculationaisleand/or
junctions. Allinstalled protectors must beaminimum 400 mm high and capable of
absorbing forces of atleast400 mminanydirectionandatany height between100
and 400 mm, accordingtothe EN15512 stipulations, section6.4.1.c.

Upright protector Frame protector Side protector

Safety mesh

Safety mesh must beinstalled whenthe unitload
isnotshrink-wrapped, orits safety features are
insufficientto preventthe merchandisefrom
falling. Asingleracking bay that bordersaworkor
foottrafficareamustbe protected by safety mesh
topreventtheaccidental toppling of materials,
possible crushing, etc.
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Conventional adjustable pallet racking (APR)

Furthermore, provided thattheinitial specification
requiresthem, thereare:.

Positioningbars
Aprofileplacedinsuchamannerthatthe pallet (notthe
load)isinconstant contact. Thiscomponentcanonly be
placed whentheracks have beendesignedtosustainthe
impactandthethrustsindicatedin EN15512 standard.

50mm

Safetybars

Thissystem preventsunitloads fromtoppling off theracks. However, itis not designed
towithstandforcesappliedduringload positioning. The load (not the pallet) presses
against thesafety bar.So, thiscomponentisnot meanttoserveasabrakeduringload
manoeuvring.

Thisaccessoryisdesignedasasafety feature to prevent potential toppling or collisions
of theunitloads duringamanoeuvring error by handling devices. Iltcanbeplacedas
longasthedesignincludestherequiredspace.

a!

20
-

Singlealignment
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Using your racks and handling equipment

Unitloads

Unitloads, formed by apallet oracontainer plusthe merchandiseinsideit, must
adheretothefollowingrequirements:

- Adjusttothesize consideredintheracking design,meaningit must not surpass
eitherthe maximum defined weight or size (width, depth and height).

- The pallet or container must correspondtothe established designandnotshow any
type of damage or wear.

Non-conforming unitloadsarethose whichare damaged or show wear, as definedin
thesectioncalled “Inspecting unitloads” in this safety manual. A control system must
be establishedto preventtherecirculation of damaged palletsinthe warehouse.

T MECALUX 11



Using your racks and handling equipment

- Theentireunitload must be stableand compactduetoits properdistribution, with the
goodsfastenedortied downusingstraps, shrink-wrapping, etc.

- Goods must beuniformly distributed onthe pallet.

- Goods mustbecorrectly stacked onthe pallet.

Standardised pallets adhere to the stipulationsinthe correspondingregulations:

- EN13382
Flat pallets for materials handling. Principal dimensions.

-EN13698-1
Pallet production specification. Construction specificationfor 800 mmx1,200 mm
flat wooden pallets. (part1)

- EN13698-2

Pallet production specification. Construction specification for1,000 mm x1,200 mm
flatwooden pallets. (part2)

12 Warehouse safety manual - mecalux.com



Using your racks and handling equipment

Forklifts

Safedriving

- Theforklift operator must be specially trained.

- Theforklift must be appropriate fortheloadandareawhereitisbeingoperated.
- Extreme prudence must be taken whenturning.

- Avoid turningonrampsorslopes.

- Donotusetheforkliftasameansoftransporting personnel.

- Maintainaminimumdistance equivalent to three forklifts between forklifts.

- Alwaysrespectthe specifichandlingregulations foreachcompany.

- Pay close attentionto where and how the forkliftis parked whennotinuse.

- Alwaysfacethedirectionthe forkliftismoving.

- Whiledriving, avoid excessive velocity, sharp movements andimproperly placed loads.

Loadrequirements

- Loads with or without pallets must adhere to the minimumrequirements that makeiit:
-Capableofbeing handled by forks orthe propertools.
-Stableenoughto keep togetherduringallhandlingandtransport operations.
-Resistanttothe physicaldemands handlingrequires.

- Betransportedbetween15and 20 cm offthe floor.

- Ifthe volume of the load impedesdriver visibility, the forklift must be operatedinreverse gear.

- Pay special attention while transporting and depositing cylindrical loads such as pipesorlogs as

they canslide off the forklift.

- Donottakeunnecessaryrisks whenthe weight distribution of aparticularloadisunknown.

- Actprudently.

- Donotcoverthe onboardsafety cabin. This causesaloss of visibility.

Load - forkliftinteraction

Theforkliftis similartoabalancedscale, butitis possible
tolosebalancelongitudinally by overloadingit, situating
theloadincorrectly, or positioningitatthe wrongheight.
Consequencesinclude:tipping forwards, aloss of
steering, damagetotheloadbeinghandled, etc.

Transversalbalancecanbelost whencarrying an off-
centreload, turning atan excessive velocity or turning
whiletheloadis positionedatanimproper height.
Consequencesinclude: tipping the forklift over onits side
(aseriousorfatalaccident),damagetotheloadbeing
handled, etc.
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Using your racks and handling equipment

Movingaload

Thecentre of gravity of the entireload must be kept aslow as possible, whichis why
loadsarecarriedonthelowest forklevel,around15-20 cm offthe floor, thus giving
plenty of visibility by limiting the size and height of the load. The maximum height of
theload must belessthanthe height of the fork carriage. Ifloads must be carried higher
thanthe mast, firstcheck whetheritshould bejoinedortiedtotherest of theload.
Transportingloadsisalways done using both forks, with the load always distributed
evenly to ensure stability.

Never travel or leave the forklift parked with the forks raised (figure1).
Always facethedirectionthe forkliftismoving.

Loads must be carried while fastened accordingly with bands, straps, shrink-wrapping,
brackets, etc. Anyloose materialmust gointo containers.

Incases where visibility isdifficult duetotheload’s volume, use thereverse gearto
transportit (figure 2).

Onslopesorramps,drive forward goingup andreverse goingdown, sothe mastis
alwaysinclined backwardinastraightline (figure 3).

Figure 1. Do nottransport with the
loadinaraised position.

GOINGUP

‘ GOING
DOWN

Figure 2. Moving bulky loads. Figure 3. Driving on slopes.

Ifthereisalackof visibility due to meteorological or
environmental conditions, such as darkness, use all
availablelights.

Usethehorntowarnnearby personnelatintersections
with blind spots, always facing the direction the forklift
ismoving. Atintersections andtrafficlanes where both
forklifts and pedestrians may be travelling, pedestrians
have theright of way. Ifa forkliftis carrying out certain
manoeuvres (loading, unloading, lifting, etc.) inthese

trafficareas, pedestrians must wait until they have finished Figure 4. Slow down at intersections.
theirtasks before continuing ontheir way (figure 4).
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Using your racks and handling equipment

Pay specialattention whendrivinginreversein narrow areas with stationary objects.
Avoiddriving excessively fastand making sudden movements (figure 5).

Whentwo forkliftsare travellinginthe samedirection,aminimum distance equivalent to
threeforklifts, including theirloads, must be kept between them (figure 6).

3FORKLIFT
LENGTHS,
INCLUDING THE
FORKS AND LOAD
Figure 5. Pay attentionto the Figure 6. Keep a proper distance between two forklifts.

installation’s size limits.

Respectallrulesandtrafficsigns. The maximumspeedlimitinsidea
work centreis 10 km/h (6 mph), whichis a brisk walking speed (figure 7).

Rampsusedto coversmalldifferencesinfloorheights mustbefastened
tothefloortokeepthemfromsliding.

The operator’s entire body must always be keptinside the vehicle (the
safety cabin). Atnotime may drivers operate the vehicle with theirlegs
orarmshangingoutside.

Verify the quality and strength of the floor being travelled onand check
whetheritcansupportthe weight of the forkliftand the load.

Figure 7. Work centre speed

limit.

If the forklift drips oil, its motor overheats, or brakesslip, etc.,itmust be
parkedinanareawhichdoesnotinterfere with personnel,equipment
ortheworkinprogress. These circumstances mustbereportedtothe

immediate superior.

Ifanemergency occursandthe forklift goes out of control while
transportingloadsorcarrying out operations (figure 8):

- Donotjump out.

- Hold the steering wheel firmly.

- Pressyour feet firmly to the floor.

- Leaninthe oppositedirection of theimpact.

Figure 8. Losing control of the forklift.
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Using your racks and handling equipment

Maximum line of pallet exits.

Maximum dimensions of pallet and load.
Clearance.

Forklift and load turning diameter.
Openaisle areabetweenloaded pallets.

a0 0T O

Loading/unloading operations

The structure of conventional palletracksis calculated
toworkundernormal service conditions (static loads).
These conditions are not fulfilled if forklift operations
cause collisions, use pull/push movements, place loads
suddenly, etc.

Therefore, besides properly training staffinthe use of
forklifts (i.e.accident prevention), the following aspects
must be specifically considered:

- Theaislebetweenloads (e) must allow fora forkliftand
itsloadtoturnproperly withoutit colliding with theracks
(d),duetothenecessary clearance (c).

- Thespeedusedwhilemoving, loadingandremoving the
load fromtherack mustbeappropriateandsuitedtothe
nature of the unit load.

- Theforklift must move vertically toward the gap and be
positioned frontally, withthe load raised slightly offthe
floor.

- Nobumping, rubbing, ordragging must occur when
inserting or extracting the forks from the pallet (figure
9.

- Theload mustbelowered andraised with the forks
centredandinthehorizontal position. Thisoperation
mustbedoneatthelowest speedpossible.

- Never centretheunitload by dragging. Instead, liftit for
repositioning (figure 10).

- There must be aclearview of the crossbeamsand frames
bordering the space wherethe manoeuvre takes place,
aswellastheunitloadsadjacenttotheloadbeing
handled.

| |

—

Figure 9. Beam overloading from not lowering a pallet horizontally .

]'r:r ]!rﬁ [k

Figure 10. The beam rolls due to dragging or pushing.
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Using your racks and handling equipment

Conventional adjustable pallet racking (APR)

Inadditionto overloading, accidents occurinracking baysforotherreasons,suchas:

- Loading methods (inthelane,onbeams,inbays)
- Poor floor conditions
- Racksinpoor condition

Factorstobearinmind when using conventional pallet storage systemsinclude:

Factor1.Established design

The established design must notbe changedinany
shape orform (unitloads,geometry, etc.) without
consultingthe Mecalux technical departments.

Itisexpressly prohibitedto:

- Modify the height of thelevels,

- Modify the number of levels (even when maintaining
theload perframe),

-Modify the beams,

-Removeoraddlevels,

-Usetheinstallationinaway thatdamagesits primary,
components (frames, beams, locking systems,
braces,etc.),

-Usetheinstallation withoutallitscomponents
(frames, beams, locking systems, braces, etc.),

-Usetheinstallationwhenaframeisoutofalignment.

Please note!

The installation’s characteristics are described in the technical notes of the Mecalux quote
and on the safe load warning notice placed at the entrance to the storage system.

Factor 2.Placingunitloads

Whenthereare morethantwounitloads perloadchannel,itisrecommendedto place
theonesontheendsfirstto maintainacertain placementreference,asshowninthe
drawing.

£
=

R

Placement order Side centred. The pallet must always be centred over the
supportbeams.
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Using your racks and handling equipment

Factor 3. Clearance margins
Theclearanceindicatedinthefollowing figure mustberespected whenplacing pallets
into position:

Lane clearance

Y =height between the
palletand the bottom
of the beam for levels
otherthan +0 height

X =minimum clearance
between pallets or
loads

Heightsin mm

Forlevels Class400 Class300A Class300B
between: X Y X Y X Y
0=<H=3,000 75 75 75 75 75 75

3,000<H=<6,000 75 100 75 75 75 100

6,000<H=<9,000 @ 75 125 75 75 75 125

9,000<H=<12,000 100 150 75 75 100 150

12,000<H=13,000100 |150 75 75 | 100 | 175

13,000<H=<15,000 -- -- 75 75 100 175

Lane/space clearance table, accordingto EN 15620 applied from January 2009, where:
Class 400: counterbalanced forklift or reach truck.

Class 300 A: trilateral or bilateral VNA (very narrow aisle) truck with man-up operation.
Class 300 B: trilateral or bilateral VNA truck with operator at ground level.
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Using your racks and handling equipment

Horizontal clearanceindepths without stops
The following guidelines must berespected, except whenthe specificationsrequire
otherclearances:

Double alignment Single alignment

Single and double alignment with safety bar.

Single and double alignment with positioning bar.

T MECALUX 19



Using your racks and handling equipment

Factor4.Loadingmethods
Pallets must be placed with theirlower braces perpendiculartothe crossbeams, since:

- Thesupportsurfacesonthe beam must be sufficient.
- The pallet or container correspondstothe model planned fortheinstallation’s

original design.
- They mustbeabletobearthe depositedload.

Avoidgroupingloadsonthe centre of the beams, either by putting the pallets too
closetogetherorbychangingtheunitload.

1,000kg  1,000kg

Grouping unit loads.

- Thebeamsofthetoplevelsareagood point of reference to facilitate pallet

placement.
- Agoodsolutionforground-level pallet placementisto paintlines showing where

pallets should be placed, ensuring they donot encroachonthe workingaisle.

20 Warehouse safety manual - mecalux.com




Inspection and maintenance

Inspecting your storage system

AccordingtoEN15635:
Theremustbeapersonresponsibleforstorage
equipment safety (PRSES).Racking baysandthestorage
systemareamustberegularlyinspectedanddoneso
specifically whenany damage has occurredto either.

Athoroughmaintenance program mustbe carriedoutin
the entirefacility, withtherecommendationthatitbe done
by oraspertherack’smanufacturer. These programs must
include thefollowingaspects,among others:

A.Whenestablishingapreventive maintenance
program, safety checklists should be created that
help streamlineinspectionsand ensure any detected
irregularitiesarereported.

B. The establishment of aperiodicinspectionplanto
detect,reportandrecordplainly visibleirregularities,
suchas:theorderandcleanliness of storageand
circulationareas, deformed structuralcomponents,
defectsinverticality, weaknessesinthefloor,missing
safetylocking systems, deterioratedloadunits, etc., to
proceed with theirimmediate repair.

C.Ifthedegreeof stockrotationandthe number of
working hoursinthe warehouse are both quite high, a
specific planof periodicinspections must be established
toreportany damages, whichasaminimum mustinclude:

- Adailyvisualinspectioncarried out by warehouse
personneltodetect plainly visibleirregularities such
as:deformedbeams and/orframes, cracksinthefloor,
absence oflevelling shims, broken fasteners, missing
safety locking systems, worn out unitloads, missing safe
load warning notice signs, damageto the floor or slab,
etc.and consequently proceed with theirimmediate
repairorreplacement.

- Aweeklyinspectioncarried out by the warehouse
manager orthe personresponsible for storage
equipment safety (PRSES), who must verify the
verticality of the structureandallthe componentsonthe

Immediate warning

lower levels (1stand 2"), properly notifying, classifying
andreportingany damages.

- Amonthlyinspectioncarried out by the warehouse
manager or the personresponsible for storage
equipmentsafety (PRSES), whichalsoincludesthe
verticality of alllevels of theinstallation and the general
orderliness and cleanliness of the warehouse, properly
notifying, classifyingandreportingany damages.

-Anannualinspectioncarried out by anexpertwhois
competentandexperiencedinthisactivity, who must
properly notify, classify andreportany damages.

Allrepairs or modifications whichresult fromtheracking
statusreports mustbe carried out by qualified personnel
fromtheracking manufacturerorsupplierand with the
racks completely unloaded, exceptifaprioranalysis has
beenperformedontherisks of carrying outrepairs with
them partially or fully loaded.

Afterablow,anddependingontheresultingdamages,
any deformedstructuralcomponent must bereplaced,
verifyingthe verticality of theracking. The new
component must beidenticaltotheonebeingreplaced
and must never have been heated (soldering), as this
altersthe mechanical properties of the steel.Inany case,
untilreplacements are carried out, the racking should
beunloaded andtakenoutof service, withthe proper
signageinplace.

Itisnecessary toinvestigate the potential causes of

any damagetoreduceoreliminateitsrecurrence. Any
observationregarding the status of the structuresand
floor must be writtendowninalog, stating the date it was
observed, the nature of theirregularity detected, any
repair workdoneandthedate.ltalsomustincludeany
informationrelatedtotheloads.

The consequentialdamage assessment or safetyissues
must constitute the basis for establishingdamage
prevention measures.

Any damage causedtotheracksdiminishestheresistance andsafety coefficients consideredintheir calculation.
Assuch, alldamagesobservedintheinstallation must beimmediately reported by any warehouse employee to
the Person Responsible forthe Storage Equipment Safety (PRSES).

Consequently,allwarehouse personnel will receive formalinstructions onhow to safely operate the system, thus

guaranteeing theirownsafety andthat of others.

T MECALUX
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Inspection and maintenance

Importantinformation about the customer/user responsibility according EN 15635:

The customer/useris responsible for the safety of others and for maintaining the equipment (racking,
forklifts, etc.) in safe working condition.

As such, he or sheisresponsible for fulfilling the previously mentioned inspections and the standard’s
written requirements, among which include appointing a Person Responsible for Storage Equipment
Safety and also implementing arisk prevention planin said installation.

Inspecting frames

Illustrations A, B and Cshow afew examples of critical deformations.

Al-metrelongruleris placed againstthe upright to properly check for structural

deformations, placingits halfway point at the area of greatest deformation, as shownin

drawings AandB.

1,000 mm

5mm

A.Uprightsbentinthe
direction of the frame’s
plane, with apermanent
deformation equal to
or greaterthan3mm,
as measured fromthe
centre of a 1-metre long
interval.

C.Permanent deformations
equal to or greater than

10 mminhorizontaland
diagonal components,in
any direction. For lengths of
lessthan1m,al1l0 mmvalue
canbelinearly interpolated.

B. Uprights bent
inthe direction of

the beam’s plane,
with apermanent
deformation equal to
or greaterthan5mm,
as measured fromthe
centre ofa1-metre
longinterval.
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Inspection and maintenance

Asarule, profile deformationisclassified as green,amberandred.

Green: whendeformations are no greaterthanillustrated above. Thislevel only requires
vigilance,andtheinstallation need not lowerits storage capacity.

Amber: whenthe deformationsare greaterthanthe previousillustration but do not
surpasstwiceitsvalue.

Red:aredriskleveliswhenthe deformationsare morethantwice of those specified
inthe previousillustrations, orifthereare creases, shearing ordents. The frameis
considered unusable whatever the measured deflection may be, and thus classified as
the highest damagelevel.

Inany case,evenwhentheindicatedlimits have notbeenreached, bearinmindthatthe
frame’sload capacity hasbeenseverelyreduced.In case of doubt, remove the frame
fromservice (unload).

Y
Y
Y
'
Y
Y
Y
Y
¥

Gouged upright Dented upright
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Inspection and maintenance

Inspecting racking bays

The EuropeanEN15635standard must be takenintoaccount,aswellasthe UNE 58013

inSpain.

Thefollowing flow chart outlinesthe proceduresto followifarack hasbeendamaged.

DAMAGED RACKING

Therackinspectoror PRSES must evaluate and classify the damages according

toapplicable EN standards.

Immediately unload all

modulesintheracking unit
andreplace the damaged
parts before using it again.

Ifthe replacements
have notbeendone
within a 4-week period
orifthe seriousness
of the damage has
increased.

Thereplacement of all
damaged parts has been
carried out correctly.

}

Returnto service

Inspectionprocedure forclassifyingdamages
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:

AMBERRISK

1. Identify the damaged
partstoreplace.

2.0Orderthereplacement
materials.

3.Make sure the areas
affected by the damage
arenotreloaded once
the unitloads have been
removed.

4. Make replacements as
quickly as possible.

:

The replacement of all
damaged parts hasbeen
carried out correctly.

}

Returntoservice

4

If the seriousness
of the damage has
increased

Logthat theinstallation
passedinspectionand
re-evaluate it during the
nextinspection, which
must take place within 12
months.

If thereis no change,

continue monitoring
the damage at normal

inspectionintervals.

|

Continueinservice



Inspection and maintenance

Inspecting beams
Inthefollowing cases, the affected beam must be unloaded andreplaced.

- Permanentresidual vertical deformation (what remains after unloading the beams) which
is greaterthan 20% of the deformation or nominal deflection (L/200) when loaded.

Vertical deformation
ofabeam

- Residual lateral deformation greater than 50% of the deformation or nominal vertical
deflection (L/200) whenloaded.

Horizontal
deformationofabeam

- Theweldsonthesafety pins are cracked or have fissures.

Dentsinthebeam Split solderedjointon

- |I theq

- Oneormoreconnectortabsaretornoff,openorvisibly cracked.

Beamingood condition Bentbeam

Localiseddamageinthe formofdents, splitting, etc. must be evaluatedone atatime.In
caseofdoubt, thelevel must be unloaded, andthe damagedbeamchanged.

Locking system
Itis essentialthatallbeamsinclude asafetylocking system, tothusavoidabeam from
accidentally slipping out of place.
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Inspection and maintenance

Assembly tolerances

Oncetheracksareassembledandstillunloaded, theinstallation must fulfilthe tolerances
interms oftherelated verticality. Thisensures that structural elementsfunction properly.

Cx
e

H (frame height)

Openentry
Cz
»
>
ey
o
o i
< !
g ] Jz
©
£
T

The maximum admissible measurements after assembly must not surpass the
following values:

CLASSES300AandB CLASS 400

Cx:+H/500 Cx:+H/350

Cz: *H/500 (with positioning) Cz:+H/350

+H/750 (without positioning) Jx:£3mmor HB/400 (the highest of both values)
Jx:£3mmor+HB/750 Jz:+H/500

Jz:+H/500

dH1A: The variation mustbe 7 mmin each upright from the floor
tothe beams’ upper part of the lowest level.

Thevariationbetweentheupperpartofthe frontalbeamsanditslower partinthe same
spaceHy: 10 mm (validinboth 300 and 400 classes).

Inadditiontothe previously mentioned tolerancesfor 300and 400 classracks, the
stipulations mentionedinthe EN15620 standard must be fulfilled.
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Inspection and maintenance

Inspecting floors and aisles

Thefloor,asaprincipalcomponent of theinstallation, must be checked for the following
attributes:

Planimetry

Thefloor mustrespectthe horizontal alignment for which the warehouse has been
designed. Otherwise, the system’saplomb could be affected with theresulting
installation fall hazards. Anyirregularitiesinthe floor can be corrected by placing metal
shimsunderthefootplates of the storage system. Make suretheselevellingshimsare
placed correctly.

Theslab must havethe properresistancetobearthe pressuretransmitted by the frame

footplates.

Resistance

Thefloor must not have areas that appearto have sunken, as this may cause theinstallation
tocollapse. The floor must have the properresistanceto beartheloadsthatthe storage
systemtransmits ontothefootplates.

If areas of the slab beginto sink or shift, the frame verticality may be atrisk. Any
irregularitiesinthe floor canbe corrected by using levelling shims, which must be perfectly
lodgedbeneaththe footplates. Anyincorrect positioning of these shims willincrease the
pressureontheslabandevencausetheframetobeoutofaplomb.

© .y, s S|

Cleanliness
All passageways, operating aislesand areas with traffic must be kept cleanand obstacle-
freetocreate safe operating conditions. Inother words:

- Donot putobstaclesinthe middle of the aisle, to minimise therisk of blows against the
storagesystem.

- Avoidoil spots, spiltliguid or anything else that may cause the handling equipment tolose
tractionor personneltoslip and fall.
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Inspection and maintenance

Inspecting unit loads

Keepacloseeyeonthepalletstoensuretheyareingoodcondition,replacingany which
aredamagedasstipulatedinthe EN15635 standard, annex C.

Moreover, a pallet may nolonger be usedif:

- Nailheadsorendsaresticking out of the slats.

- Thewrong parts were used tomake it (the slats or spacersare too thin, narrow or
short).

- Thegeneral condition ofthe palletis so poorthatitcannot handleitsload capacity
(e.g.rottenslats, warpedorbentslatsand/or spacers) orthereisarisk of getting the
merchandisedirty.

Skid palletscannolonger beusedif,inadditionto the previous deficiencies:

- Theirslats are broken or missing.

- Thereiswood missinginthe guide skidsto the point where two or more nails are visible
ononeslat,oroneormore nailsarevisibleon more thantwo slats.

- The spacersare missing, broken or warped, or setinsuchaway thatanailis visible.

- ltsrequiredlabellingisabsentorillegible.

The previously mentionedindications arealso valid forany type of pallet on the market
today.

Cracksinany of the top slats along the width or length of its

midsection.

b. Atopslatisbroken.

c. Atopslatis missing.

d. Woodismissingonatop slat over more than a third of its
width.

e. Aspaceris missing.

f. Aspacer(s)isturned morethan 302

g. Woodismissingonatopslatbetweentwo spacersandin
more than v of its width, or when the nails are visible.

h. Woodis missing orthere are cracksinthe spacersinthe

midsections or at the top of the spacer.
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Inspection and maintenance

Palletsand containers setaside due

must be keptapartandunder control, usingasystem

towearandtear

thatimpedestheirreuseorreturntothe warehouse.

Make surethat merchandiselocated onthe palletsis
keptingoodcondition, stabilisedand strapped down

and/orshrink-wrapped.

Make sure unitloads do not surpass:

- The maximumnominal weight established forthe

designanduse ofthe warehouse.

Standardised pallets mustadheretothe stipulations
inthe correspondingregulations:

- EN13382: Flat palletsforhandling merchandise.

Principal dimensions.
- EN13698-1: Pallet production specification.

Construction specificationfor800 mmx1,200 mm
flat wooden pallets. (part1)
- EN13698-2: Pallet production specification.

Construction specificationfor1,000 mmx 1,200

mm flat wooden pallets. (part 2)

- The maximumnominal dimensions established forthe

designanduse of the warehouse.

Forexample, belowitshowsan800x1,200 mm
Euro pallet, whichisthe most commonly used pallet.
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Dimensionsin mm.
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Inspection and maintenance

Inspecting handling equipment

Equipmentinoperation

Inthis section,itlistssome general guidelinesto keep
inmind when operating equipmentlike a forklift.
However,installation users must follow the specific
instructions forthesetypesof machines provided by
the manufacturer.

Theforklift operator mustinspectavehicle’smain
safety measures each day, checking the condition
andoperation of:

- the steering system,

-thehorn,

- theturningandwarninglights,

- reverse gear beeper,

- general brakesand parking brake,

- thedriverretention system (safety belt),

- the structural safety equipment,

- theforksandtheliftingandtipping systems,

- the condition of thetires,

- theoillevelsand condition of the battery (cleaned
and properly connected,)

- theaccessarea’scleanliness,

- forany warning signs orindications thatthe
machine should be taken out of service.

Check before operating.

Other considerations

Disabled forklift

Ifthereareanyirregularities, reportthisimmediately to
yourdirect superiorandstop using the forklift.

If the forkliftis not working, make sure to labelit,
describing said problems.

Smokingis prohibited while operating a forklift or while
handling the battery.

Parking

Onceyoufinishoperating the forklift, the following

must be carried out:

- Parkitintheforklift parking zone.Never parkitona
ramp orslope.

- Setthe parking brake.

- Putthe gearsinneutral.

- Lowertheforksasfaraspossible.

- Tiptheforks forward.

- Stopthe motor.

- Safeguardthe forkliftagainstimproperuse. The
ignition key mustbeinthesole possessionofthe
authorised driver, who mustremoveit whenleaving
thevehicle.

Validation
of handling

Paintimperfections. Make note of any damagestothe body paint that leavesthe
steelbare, especiallyin places with harshenvironments.

Incidents withtheracks. Manyincidentsthat occur with storage systems cancreate
hazardous conditions. Assuch, werecommended contacting the rack manufacturer
immediately soitcan make a quick evaluation of the damage andrepair your storage
systeminordertore-establishtheservicelevel totop safety conditions.

The Mecalux Group has atechnicalinspectiondepartment, whichactsonits
owninitiative orwhen contacted by acustomer.Itrevisesinstallations wherethe
high volume of handling equipment may lead to greater wear of the structural
components.ltchecksthatyourracksareinproper working condition,and ensures
thattheusersafety guidelines are being followed. The Mecalux Group provides its
customers with warehouse safety manuals, so that warehouse operatorsuse the
racking systems appropriately and safely.
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equipment

Spain hasitsown
regulation (UNE 58014)
onthe validation of new
handling equipment. This
validation has three parts,
including:

- Documentary validation
- Calculationvalidation
- Assembly validation.
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Safety checklist for adjustable pallet racking. Date: oo/ o]
. FRAMES
2 Type: oo, Height....................... mm Depth ......ccooeiiiees mm
w
X z Z Uprights Diagonals Levelling shims Anchor bolts Verticality
VOV €« 0 <« . 2. . . . o
< o @ uw inpoor condition| inpoor condition | inpoorcondition
d oL oL Green Amber Red Good = Bad
BEAMS OTHERELEMENTS
INPOORCONDITION
TYpPe: oo, Length............ mm
4 P
X w Z  x
O > > 0 < Green | Amber Red Missing safety Cross-bracing Protection
< < w o u pins
x o 4 L Vertical Horizontal Upright Frame
COMMENTS

If after the safety check, a component(s) does not meet any of these safety points, contact the Mecalux

technicalinspectionservice.
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Mecalux has apresencein more than 70 countries worldwide

Officesin: Argentina-Belgium - Brazil - Canada - Chile - Colombia - Croatia - Czechia-France - Germany
Italy - Mexico - Netherlands - Poland - Portugal - Romania - Slovakia - Slovenia - Spain - Turkey - United Kingdom
Uruguay - USA
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Mecalux offersits customersa Technical Inspection Service oncompletionofaninstallation, as well as yearly
inspections, advice and consultancy ondamages, modification or expansion of storage systems.

Ifanaccidentoccursatyourinstallation, please notify ourtechnicalinspectiondepartmentimmediately. We
willrespond quickly and will properly inspect, identify damages and/or provide repairs to your installation.

We arealwaysinpursuit of the highest quality controls, which hasbeenacornerstone of how we do business
andhow we offer better customer care.
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