SLOVENSKI STANDARD
SIST EN 15620:2009

O01-januar-2009

Stabilni jekleni sistemi za skladiglenje - Nastavljivi regali za palete - Tolerance,
deformacije in prosti prostori

Steel static storage systems - Adjustable pallet racking - Tolerances, deformations and
clearances

Ortsfeste Regalsysteme aus Stahl - Verstellbare Palettenregale - Grenzabweichungen,
Verformungen und Freirdume

Systémes de stockage statiques en acier - Rayonnages a palettes réglables -
Tolérances, déformations et jeux

Ta slovenski standard je istoveten z: EN 15620:2008

ICS:
53.080 Skladiglna oprema Storage equipment
SIST EN 15620:2009 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 15620:2009

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 15620:2009
https/standards.iteh.ai/catalog/standards/sist/33e89396-5978-4af8-b171-
5746a554c3aa/sist-en-15620-2009



EUROPEAN STANDARD EN 15620
NORME EUROPEENNE
EUROPAISCHE NORM October 2008

ICS 53.080
English Version
Steel static storage systems - Adjustable pallet racking -
Tolerances, deformations and clearances
Systémes de stockage statiques en acier - Rayonnages a Ortsfeste Regalsysteme aus Stahl - Verstellbare
palettes réglables - Tolérances, déformations et jeux Palettenregale - Grenzabweichungen, Verformungen und

Freirdume

This European Standard was approved by CEN on 13 September 2008.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a GEN membehinto itsiown language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria,.Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2008 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 15620:2008: E
worldwide for CEN national Members.



EN 15620:2008 (E)

Contents Page
o =LY o o PPN 5
1o o 11T T ) o PRSP 6
1 1T o o - SO 7
2 NOIMALIVE FEFEIENCES ... e e s s n s m s n s a s nsnnnnnnn 7
3 B 1 0 K= 1 e I L= a1 4o 4 Y 8
4 RACKING ClaSSES ....cciiieiiiieii it 13
41 L€ 3 1= - | 13
4.2 (0 F= T30 1010 TS = Lo 1= g o - 13 =N 13
4.3 (0 F= T30 010 ST = Tod 1= g o - 13 N 14
4.4 Class 300, Very NarroW @iSIe ... s e mm e s e e 14
N B T €T Y o =Y - | 14
4.4.2 Class 300A, VEry NAarroW @iSIe........cccccerririiiiiciismerresisissssssssssessssssssssssmssssssssssssssssssssssssssssssnnnesesssssnnnes 15
4.4.3 Class 300B, Very Narrow @iSle.........ccccceerriiiiicissmerrerisisssssssssssssssssssssssmssssssssssssssssssssssssssssssnsnssssssssnnnes 15
4.5 Class 400, Wide aisle and NArrow aiSle ..........cuueeeeiiiiiiiiiieeeeiiiririessssssiss e ssssssssssssseressssssssssessessssnnnns 15
4.5.1 Class 400, WIdE @iSIe......cceeuuuuiiiiiiiireemuiiiririrsnssssrsererrnsnsssssrrersssnssssssreressnssssssereeesnnsssss e rerensnnnnnsns 15
4.5.2 Class 400, Narrow aislemi... i /il sbe e o Bedhe e e BB JEe B 0 Ee B e T e e T e Ve er e e e e memmmn e e e s e e e e e mmmn s 15
5 Wide aisle and narrow aisle - Class 400............ccocuuevurereeeereeeeeemmsnseeemenemememsmsmsmsnsmsnsssnssssssssssssssssssssnens 17
51 [ Fo Yo o o] (= = Vo Lol =Y 3 et 17
£ TR I N = 10 140 Y ¢ o 1 17
5.1.2  Limiting values fOr E .......euiiiiiiiiiiiieeis i amiamsnge e 003 5543 m0n s snsamn e s snssnsssssssnsssssssansssssssnsessnssnsssnsansessnsans 18
5.2 INSTAIAtioON tOIEIANCES . cvemeeversisrennennssssrserrsnnnssnssssinrnntnsassssontes ExEms s ss s xENTLREaHAOLSs 62 eaTnbassssnssennnnnsennnnnsssnssnnnn 19
53 Deformation lIMILS ...c..ciiieeiiiiiiiiiesssssesssrrsmassssrsssssrnnsssssesassssrnssssmssnsssssansssssenssssssnsssssensssssenenssssssnnssssenn 22
L0 784 IR = Fo Yo e [ 0T ¢ = 14 Lo o 133 22
5.3.2 Beam deformation limits inthe Y direction ...t 22
5.3.3 Frame deformations in the X and Z directions ..........ccccccririrrrrirrrriniririnirrr e e s e e e e e e e eneees 22
5.4 Clearances for unit loads and truck handling equipment...........ccccocciimiiiccccccrecrrere e 22
5.4.1 Clearances relating to the placement of unit loads ...........ccccccmrimiiiiiccccsre e 22
5.4.2 Horizontal lateral and vertical clearances in @abay ..........ccccciiiiiii s 23
5.4.3 Horizontal clearance in the depth ... s nnes 25
5.44 Aisle Width dimMeNSIONS ......ccceeuiiii i s raas s rasss st ranas s ransss s ranssssranssssssennnssrenn 27
5.4.5 Clearances fOr QANGWAYS .......ccciiiiirriimiinrrinisr s s s s s s s s ane e s s nann e s nnaans 28
6 Very narrow aisle = Class 300 .........cccceiiiermiiismniisrs s s s s s s s s sss e s snans 29
6.1 [ Lo Yo T o] L= - Yo e Y- 29
6.1.1 Definition Of E, Z QNd Zg| 0pE..cceererrrrrrrrrrrmmrmiiiierissssssssssssssssssssssssssssssssssssssssssssesesssessssseseseeesesssssssessnenenn 29
6.1.2 Definition dZ and dX ...t e rsa s rass s rasssrranss s eansssreanassrran st aanannaaareannnanrann 29
6.1.3  Definition A2Z aNd 02X .....ucueeceeiecrecsceeseeseses st ssssssssssss s s ase s s s bbb s b es b as s b en s snnanens 30
6.1.4 Limiting values Of Properties........ccccviccciriiiiiiiiicccseecrr s e s ssn e e e e s s s nmnen e e e e e nnmnne e e s 31
6.2 Installation tOlEranNCEeS .......... oo r e e e e e s e e e e e e e e e e e nreennnnraanaren 32
72 T €11 o - - | 32
6.2.2 Tolerance field of frames in X direction ..........cooviiiiiiiiiiiiiiiiiieesrreerrrrre e e e s s s ae e 36
6.3 Deformation lIMILS ... s e s a s n s n s n s nnnnnnnnn 36
(7% 700 NN o U Yo e 1= 0 ¢4 0 = 14 oY 1PN 36
6.3.2 Beam deformation limits in the Y direction ... e 36
6.3.3 Frame deformations ... e s s s s s e e s e e na s s e e e n e a s e e e e e e nmna e ereernnnn 37
6.3.4 Guide rail deformation ... s e n s e e e e e e nnna e ereernnnn 37
6.4 Clearances for unit loads and truck handling equipment ... 37
6.4.1 Clearances relating to the placement of unit loads .........cccccovmmiiniinri s 37
6.4.2 Horizontal and vertical clearances in @ bay .......cccccceviiiiiiiiiiiisis s 38



EN 15620:2008 (E)

6.4.3 Horizontal clearance in the depth.........c i ————— 39
6.5 Aisle Width dIMENSIONS........coiiiiiiiiiiiiieirre s s s s s s s s s s s s s s s s s s e s s s s s nnnnnnnnn 42
6.5.1  Minimum aisle clearance for truck and load............cccccriiiiirccrscmiren e e 42
6.5.2 Lowest UNit [0ad ...... ... e aaaaann 42
6.6 Pick up and deposit stations..........cccciiiiiii 42
7 Stacker crane classes 100 and 200 ... e rr e 42
71 [ oo gt o 1= - 1 4 e = 42
7.1.1 Interdependence of rack and crane on local floor level variation..........ccccooiiiiiiiiiiiinniccccees 42
7.1.2 Floor Levelness for stacker crane floors.........cccccciiiiiriririnnrrrc e 42
7.2 INStallation tOlEraNCEeS. ..o s e nnnn 43
7 R 1Y 4 =T - | S 43
7.2.2 Tolerance field of frames in X dir€Ction .........oooccceiiiiiiicccccecrrr e s e 48
7.2.3 Rail fabrication and assembly tOlerances..........ccccccrriiiiicccisscerer s e 48
7.3 Deformation HMItS ........cccccceiiriiii e sss e e e e s s s s snm s e e e se s e s snmn e e e e e e s snmnnneeessannnn 49
7.3.1 Slab deformation due to settling and slab deflection..........ccccoeriiiiicceiri e 49
7.3.2 Beam deformation limitations in the Y direction.............rcciiicrrrrrr e 49
7.3.3 Top guide rail deformations .........cccccceiiiiiiiiini i —————————————— 50
7.3.4 Frame deformations in the X and Z directions...........ccccccriirririiiiiiiiiiiiirr e 51
7.3.5 Frame deformations in the X and Z directions for clad rack buildings and wind loads............... 52
7.3.6 Elastic shortening of UPrights ..o ———————— 54
7.4 Clearances for unit loads and crane handling equipment............ccccoiiiiiiiiiiinr e 54
7.5 Safety backstop deformations ...........cccccriiiiiiicccccsrrr e 54
74 T TR =Y o4 g = 1o TR 54
T 03 1= T T T SR 54
8 Warehouse tolerances and deformations . i Jo ik Ll i i i e eessssssnser e e s s ssss s sssnne s e s sesssnsns 54
Annex A (informative) Adjustable pallet racking components.........ccccccccciimmmimiiiinccccssserrr e 55
Annex B (informative) General safety pPhiloSOPRY ... s s e 57
B.1 7= 3 7= - | 57
B.2 Wide and narrow aisle width manoeuvring-clearance.............ccccrrimmrinnimn e —— 58
B.3 Intrusive stacking i s i L s L L i e 58
B.4 Environments with additionalrisk ..ol il il s 59
B.5 B0 T =T LT =T 41T 4 59
B.6 Floor tolerances and deformations ... s 60
0 B 7= 4 =1 - | S 60
= 070722005 U T o 1 T B oY - SR 61
e T | 1 o | (oY o SR 61
Annex C (informative) Racking Measurement SUIVEYS........ccuuicccirmmrrrrririssssssssneneessssssssssssssssssssssssssssnsnsssssss 63
CA1 €= 4 1T - | S 63
C.2 Agreed grid lines and datUm’s .........cueeieiiiiimimiimieceeceeenessessss s s s s s s s nnan 63
C3 Principal grid lines and datum’'s ..o ————— 63
C4 Measurement SUIVEY rePOIS .....cccueeiiiiiuiriiiisir i n e an e 63
O B B € 1Y o - - | 63
C.4.2 Measuring CONAItIONS .....cccceiiiiieiriiiir i 63
Annex D (informative) Effects of beam hogging and sagging deformations on clearances..................... 64
D.1 Effects of beam hogging and sagging deformations on clearances X;, X; and Y4, Y, and Y3

for non cantilevered beams........ ... e annns 64
D.2 Effects of beam hogging and sagging deformations on X; X, and Y4, Y, and Y; for

cantilevered beams (P and D Stations) ..........ccccccicmiiimiiincccccsecrrrr e s 68
Annex E (informative) Additional information for determining dimensions and clearances in the

depth of the rack (Z direCtion)..........ccceiiiiiiiiiccccrrrr e s ms e s nnnen e e e s 69
EA Placement tolerances in the depth of the rack...........ccomiiii e 69
E.2 Larger values of Z,, @nd Zy.......coooimiiiiiiiicceeie s s 70
Annex F (informative) Additional information for very narrow aisle trucks in adjustable pallet

L T2 ' 72
F.1 L 1= 3= - | P 72



EN 15620:2008 (E)

F.2 Considerations for the Z direction ...........ccccvvcmiiiii s ———— 72
F.3 Considerations in the Y direCtion .........ccccccmirminiininr s 73
F.4 Height SeleCtion deVICE ... s s s s s sn s s snsnsnnnnn 73
F.5 Pick up and deposit (P and D) stations ........cc.ccccminiiimmmim e ————— 73
Annex G (informative) Consideration of tolerances and deformations in determining clearances.......... 74
G.1 1671 4 =T o 74
G.2 Storage systems other than single deep adjustable pallet racking ...........occceeiiomiiiiiiiicciiinene 74
Annex H (informative) Top guide rail tolerance recommendations .........c.ccccciiiiimmnnnii e, 75
[ T] o1 1T T T T o1 1 76



EN 15620:2008 (E)

Foreword

This document (EN 15620:2008) has been prepared by Technical Committee CEN/TC 344 “Steel static
storage systems”, the secretariat of which is held by UNI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2009, and conflicting national standards shall be withdrawn at the
latest by April 2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

The determination of the safe load bearing capacity of racking is a structural issue and therefore the
Eurocodes are relevant, especially EN 1993. The most relevant parts for racking are EN 1993-1-1 and EN
1993-1-3.

In order to have reliable state of the art guidance for those involved in designing these products and due to the
differences in the shape of the structural components, detailing and connection types, additional technical
information to the Eurocodes is required.

The scope of CEN/TC 344 is to establish European Standards providing guidance for the specification, design,
methods of installation, accuracy of build and also guidance for the user on the safe use of steel static storage
systems.

This, together with the need for harmonised design rules, was the reason that the European Racking
Federation (ERF) has taken the initiative for the CEN/TC 344. This TC is in the course of preparing a series of
European Standards regarding Steel static storage systems as follows:

prEN 15512, Steel static storage systems — Adjustable pallet racking systems — Principles for structural
design;

prEN 15629, Steel static storage systems — The specification of storage equipment;
prEN 15635, Steel static storage systems ~ The application and maintenance of storage equipment.

The intention is for these EN series to be published sequentially-over a period of ten years.
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1 Scope

This European Standard specifies tolerances, deformations and clearances that pertain to the production,
assembly and erection of pallet racking including the interaction with floors. These tolerances, deformations
and clearances are important in relation to the functional requirements and ensuring the proper interaction of
the handling equipment used by personnel, trained and qualified as competent, in association with the specific
type of racking system. The interaction conditions are also important in determining the reliability of the
storage system to ensure that the chance of an industrial truck impact, pallet impact or a system breakdown is
acceptably low. The design safety philosophy given in prEN 15512 is based upon compliance with this
standard.

This European Standard gives guidance for a variety of issues including operating clearances, manufacturing,
assembly and erection tolerance limitations, as well as deflection or strain deformation limitations under loads.

This European Standard is limited to single deep adjustable beam pallet racking operated with industrial
trucks or stacker cranes. Drive-in, double deep and satellite systems will be considered for inclusion in the
document in the future.

This European Standard specifically excludes the tolerances and deformation of the trucks and stacker cranes.
It is the responsibility of the truck or stacker crane supplier and the client or user to ensure that the tolerances,
deformations and clearances, as quoted in this European Standard for the racking systems, are acceptable for
the safe operation of the overall system.

This European Standard gives guidance to_be used in_conjunction with the latest information from the truck

and stacker crane suppliers’ regarding turning /radii, tolerances 'and 'deformations of the truck and stacker
cranes.

2 Normative references

The following referenced documenis‘are‘indispensable for (the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

prEN 15512 Steel static storage systems — Adjustable pallet racking systems — Principles for structural design
prEN 15629 Steel static storage systems — The specification of storage equipment

prEN 1SO 3691-3, Industrial trucks — Safety requirements and verification — Part 3: Additional requirements for

trucks with elevating operator position and trucks specifically designed to travel with elevated loads (ISO/DIS
3691-3:2007)
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

adjustable pallet racking

APR

steelwork structure consisting of frames and beams adjustable in height, specifically designed to support
pallets and unit loads

NOTE The main racking components are shown in Figure 1. See Informative Annex A for additional detailed
information.

~—
<= &
=8 AL
5
6
Y f’
z X

Key

top tie beam
double entry run
top guide rail
frame upright
single entry run
frame bracing
run spacer
beam

© 0 N G A WON -

unit load

Figure 1 — Racking components
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3.2

aisle width

minimum dimension measured across the aisle at the floor and at any beam level between unit loads located
in the nominal position or between the rack structure

NOTE See Informative Annex A for additional detailed information.

33
racking aisle width
minimum dimension measured across the aisle at the floor and at any beam level between the rack structure

34
clearance
nominal dimension between items

3.5
coordinate positioning
positioning of the storage and retrieval machine using global (x and y) coordinates

3.6
deformation
displacement due to external actions

3.7

double deep racking

racking in which unit loads can be" stored\two deép from one aisle’ into' the/installation and accessed by a
specially adapted long reach fork mechanism

NOTE The layout of double deep racking is shown in Figure 2.

. d

@) @)

Figure 2 — Double deep racking
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3.8 Floor surface

3.81
elevational difference
dimension in vertical height between two points

3.8.2
flatness
surface regularity characteristics over a short distance not related to a datum

3.8.3
levelness
surface regularity characteristic related to a datum

3.9

gangway

space for movement or transport which does not give access to the picking or loading faces of the storage
racking

3.10

location fine positioning

local adjustment of the machine with respect to the rack components in the x and/or y directions using sensors
on the crane and location devices on the rack

3.1
installers
trained and qualified as competent personnel who assemble and build the racking at the site location

3.12

intrusive stacking

placement or retrieval of a pallet where the turning radius-or length-of a lift truck is greater than the aisle width
and part of the pallet storage location‘concerned is’'used by the truck forks and load’ when turning to place or
retrieve a pallet

3.13

mechanical handling equipment

MHE

mechanical equipment used to transport the unit load to be stored

3.14 Movement

3.141

defined movement

DM

area where the mechanical handling equipment uses a fixed path

NOTE Defined movement areas are usually associated with high-level storage racking. The layout is designed
specifically to accommodate the racking and MHE. Storage facilities often combine areas of free movement for low-level
activities alongside areas of defined movement for high-level storage.

3.14.2

free movement

FM

area where the mechanical handling equipment (MHE) travels freely in any direction

10
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3.15

pick up and deposit stations

P and D stations

storage locations at the end of an aisle used as an interface between different types of mechanical handling
equipment

NOTE The P and D station as shown in Figure 3 can be used as an interface between the unit load and handling
equipment that is dedicated to the rack aisle (such as very narrow aisle [VNA] trucks or cranes) and the conveyors or free
movement trucks which service the installation. The P and D station can also be used to accurately fix the location of the
unit load relative to the racking. This is often used by trucks or cranes having a fixed length of fork stroke and ensures
accuracy in the X and Z directions when placing the unit load onto the rack beams.

| |
| |
| |
| |
| |
| )
|

|

| | |

| | |

I I I

I I I

| | |
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\—————= pe— p— N N
1 1 1
| o B
=
| - Lot e
| I~ 1 | |
| Lol |41 |
(3 [3 [} (ST BBy 33
\ J N\ J \ J

Honad

s

Key

1 free movement truck access

2 unit load positions in the racks
3 P and D stations

4 very narrow aisle (VNA)

Figure 3 — Example of P and D stations

3.16 Racking Classes

3.16.1

crane racking class 100 and 200

pallet racking arranged as a very narrow aisle system and operated by a stacker crane running on a rail and
stabilised at the top of the mast by a top guide rail

3.16.2

narrow aisle racking class 400

pallet racking arranged in a similar way to wide aisle racking, but having aisles of a reduced width for use with
more specialist types of lift truck

3.16.3

very narrow aisle racking class 300

pallet racking arranged with aisles of a width to cater only for the truck and the unit load width plus an
operational clearance where the truck cannot make 90° turns into the rack face for loading and off loading

11
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3.16.4

wide aisle racking class 400

pallet racking arranged to leave aisles of sufficient width to allow the fork lift truck equipment to traverse the
length of the aisle and make 90° turns into the rack face for loading and off loading

3.17
reference directions
directions at 90° to each other related to the orientation of the racking

NOTE The reference directions X, Y and Z are defined in Figure 1. X is the down aisle direction, Y is the vertical
direction and Z is the cross aisle direction.

3.18

single deep racking

pallet racking where there is only a single run of unit loads each side of the aisle, which is served by the
handling equipment in that aisle

3.19

specification

detailed description of the user’s requirements including the racking specification and other data such as the
ambient storage conditions, the floor construction, local authority requirements, etc., including all details
affecting either the design of the installation or its construction

3.20
specifier
person or company that provides the, supplier witha specification based onthe user’s requirements

NOTE The specifier may be a consultant, other. specialist; thé usérior, the eglipment supplier acting as the specifier.

3.21
stacker crane
a storage and retrieval machine:running on<a railand:stabilised at the top-of the masbby'an upper guide rail

3.22
supplier
company that supplies the storage equipment

NOTE The Company may be the original manufacturer or an intermediate company acting as a distributor.
3.23
tolerances

dimensional variations from the nominal dimension or position arising from manufacture, assembly and
erection of handling and storage equipment and other aspects of their environment that may affect the system
such as the building, the unit load and the concrete floor

3.24

user

company or person who manages and operates the installation on a daily basis and is responsible for the
continuing safety of the installation

3.25

very narrow aisle

VNA

aisle of a width to cater only for the truck and the unit load width plus an operational clearance where the truck
cannot make 90° turns into the rack face for loading and off loading

12
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4 Racking classes

4.1 General

Erection tolerances, deformations and clearances have been divided into four groups to cover the general
requirements of the four groups of handling equipment. The racking for each classification requires a different
standard of installation tolerances, deformations and minimum clearances for safe operation. See Annex B for
more information on general safety philosophy.

4.2 Class 100, Stacker crane

Pallet racking arranged as for a very narrow aisle system but operated by a stacker crane. The aisles are wide
enough only for the stacker crane or load width plus operational clearance as shown in Figure 4.

- N _ _ - -

L]

Figure 4 — Crane racking

The stacker cranes are automatically controlled, do not have a fine positioning system at the unit load storage
positions and are usually for storage systems less than 18 m in height.

13
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