DIN EN 280:2016-04 (E)

Mobile elevating work platforms - Design calculations - Stability criteria -
Construction - Safety - Examinations and tests (includes Amendment A1:2015)

Contents Page
FOr@WOId...... . s s s sssnsssssssssssssnsssssnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnns 5
INEFOAUCHION ... s s s s s s s s s s n s s s s snsssssnsnsssnsnsnsnsnsnsnsnsnnnnnsnsnnnsnnnnnnnnnnnnnnn 6
1 1S oo o - S 7
2 NOIrMative refEreNCES ........eeieeiiiicc et sne e e s s s snn e e e s e e s s ann e e e e e e sa s s smnnneenessnssnnnnnns 8
3 Terms and definitioNS .......oooccc i e e s nn e e e e s e n e e e e e e e naann 9
4 List Of hazZards.......ccccciiiicciciiir e sssse e s s s s e e e e s se s mnnn e e e e s sa s smn e e e e e e s sa s sanmneeneensnnsnnnns 14
5 Safety requirements and/Or MEASUIES ......ccccviviicccirmerreiriisssssmsrreeressssssssms s e e e es s s s s ssnne e e s s sasssssnnsnessessas 18
5.1 7= 1T - S 18
5.2 Structural and stability calculations ..........cccceiiiccciciiii e ———— 18
L0 R € 11 4 =Y o | S 18
L3 N I o - T £ 1 4 Lo I8 o] o o7 =Y 18
5.2.3 Determination of loads and fOrces.........ccoiiiiiiiiciirrrr s 18
L0 SRS 7 1 1] 11 4T o= 1 1o U] 1T o S 21
5.2.5 Structural calCUlations ...........cccccciiiiiiriccccecrrr e s nn e e e e e n e nmnnn e e s 35
5.3 Chassis and stabiliSers.........ccccciiiiiiccciiirr e s e nnn e e e e e e s s mnnn e e e e e nnnan 36
L T T 4 o T 1= SR 36
L B - 1o 1] 1YY R 40
54 =54 =T T [T T TS €0 e T - 42
5.41 Methods to avoid overturning and exceeding permissible stresses: ..........ccceerviiririrnrssnssssssssnnnns 42
5.5 Extending structure drive SYyStems..........ccccccccmmummmmmemnmnnnnnnennnnnnn e annnnn e s s n s s nnnnne 45
L T T € 11 4 =Y o | R 45
5.5.2  Wire rope drive SYSEeMS ......cccciiiiiiiiiiinirirrrnrsrsrsssrssssssss s s 46
LT T 04 o T- 11 4 W e | 3 =Y £53 =1 1 4 TS 48
5.5.4 Lead-sCrew drive SYStEMS .......ccccciiiiiiiiiinininsnsssssssssssssss s s s s s sssssssssssssssssssssssssssssssnnnns 49
5.5.5 Rack and pinion drive SYStemMS..........cccciiiiiiiiiiinirnrrsss s 50
5.6 LA e T 1 ] F= 14 (e o S 50
5.7 L0 011 o - S 53
5.8 L= L=Tea o= =T [ U T o0 1T o 55
5.9 L Y0 L= 10T T o= 5 =T o 1 56
510  Hydraulic CYlINAErs.... ..o s 58
L TR T 1 {51 Ve [ o3 62
6 Verification of the safety requirements and/or MeasUres .........ccccccvivrcccceerreesisssssssseee e ssneenes 64
6.1 Examinations and tests.......ccccumumemumeieee e n e rnnnnnnnnn 64
00 P N €71 4 = - | S 64
L0 7 == T T T o 3 = o 64
6.1.3  Manufacturing ChECK ... s mn e e e s s e s ssm e e e e e sa s s mnn e e e nesens s nnmnnnnns 64
L0 R S - 65
6.2 Type tests Of MEWPS ... ccccceeirr e e ss s s s e e s se s ame e e s e s s a s smn e e e e e e e s s anmn e e neennnen 70
6.3 Tests before placing on the market ... s eas 70
7 01 oY 04 =10 o TR o g T = PSSR 70
71 LTS3 T 0T 0 TN =T 4 U | o o T G 70
%t S N €71 4 = - | SR 70
7.2 1= T €1 O 74



Annex A (informative) Use of MEWPs in wind speeds greater than 12,5 m/s (Beaufort-Scale)............... 77

Annex B (informative) Dynamic factors in stability and structural calculations...........ccccocovciiiiiiniiinennn. 78
B.1 Stability calculations ... ——————————— 78
B.2 Structural calculations .......... .. e 78
Annex C (normative) Calculation of wire rope drive Systems.......ccccccveccciemmriniiisccsssssere e e ee s snnnes 80
C1 (7= 1= - | 80
C.2 Calculation of wire rope drive SYStEemS.......cccccviiccciimimriiniircc s sme e s s snnne e e e e s 80
C.3 Calculation of rope diameters (coefficient C) .......ccccccrririiiiiccisrr e 81
C4 Calculation of the diameters of rope drums, rope pulleys and compensating pulleys

[coefficient (h1 . hz)] ............................................................................................................................. 81
C.5 Efficiency of wire rope drive SYStems. ... 84
Annex D (informative) Calculation example - Wire rope drive systems..........ccccurvmminniemnnninssnnn, 86
D.1 Method used to determine the coefficients and ratios used for 5.5.2 (wire rope drive

systems) using the load cycle figures in 5.2.5.3 and operating speeds in 5.4.5 ...........cccccceeenn. 86
D 2Ry e T T 4 = o | 86
0 TRy 7 1o - 86
D.1.3 Annex C (normative) method summarised............ccoooiiiiiiiiiiisr e e 86
D.1.4 Calculation @XamPIe.......ooo s ms e e e s mn e e s e s nnnn e e e e s 87
I TRy R By T 4 = o | 87
D.1.4.2 Mode of operation (drive group) (see C.2 and Table C.1) ... e 87
D.1.4.3 Calculation of minimum rope diameter (SE€ C.3) ....cccivivrriinismriinisrrinnr s s 89
D.1.4.4 Working COffiCIi@Nnts ...... ..o s e e 89
D.2 Calculation of the diameters of rope drums, pulleys and static pulleys...........ccccocmiiiiiiiiiiiiennnnn. 89
Annex E (informative) Calculation examples - factor "z", kerb test ........cccccviminrinnic e, 92
Annex F (normative) Additional requirements for wireless controls and control systems...................... 94
F.1 (€71 4 =T - 94
F.2 (0T 41 o N 1401 1T o 94
F.3 5 o o 94
F.4 Serial data comMMUNICAtION.........ee e e e 94
F.5 Use of more than one operator control station...............eii e 95
F.6 Battery-powered operator control stations ... ——— 95
F.7 =Y o= 7= 95
F.8 L = 1 11 T 95
F.9 INFOrMAtion FOr USE@..... oo e e s s e s mmn e e e s nan 95
Annex G (normative) Dimensions of steps and ladders...........ccccucvmminiimnini e —— 96
Annex H (informative) Stress history parameters.........cccccmiiniiiinn i ———— 98
H.1 L Yo 11T T o 98
H.2 Guidance for selection of S Class ... ——— 98
H.3 Stress history parameters ... ——————— 929
g TG TRy TR € 1T 4 U= LI o o XY o 11 99
H.3.2 Direct calculation of stress hisStory Class ... 100
H.3.3 Simplified method to determine stress history class........c.cccccoinnvimnnininn . 101

Annex | (informative) Fatigue assessment: Relationship between S classes in EN 13001-3-1
and B groups in DIN 15018........coiiiiiiini s s 103



Annex J (normative) Requirements for Performance Level d safety functions..........cccccoeunnnnees 104

J.1 7= o =1 | O 104
J 1 INtrodUCHION .. e 104
J.1.2 Performance Level d safety functions utilising category 2 architecture........ccccccceecccrrrernnnne. 104
J.1.3 Performance Level d safety functions implemented by SIL 2 functions with a hardware

L= LU LA oY =T = T4 o= o = o 2 104
J.2 Requirements for unmonitored non-electrical parts of category 3 architectures...................... 105

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC .............cooiimmimiiinicsere s sssmsss s sssms e s s sssssnns 106

=0 0T 1o o =T o /N 107



		2026-05-12T20:31:26+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




