DIN EN 13001-3-1:2012-09 (E)

Cranes - General Design - Part 3-1: Limit States and proof competence of steel

structure

Contents Page
0= o 4
o X0 11T T o 5
1 £ o - S 6
2 Normative referenCes ... 6
3 Terms ,definitions, symbols and abbreviations ..., 7
31 Terms and definitioNs ... 7
3.2 Symbols and abbreviations ..........cccoi e ————————— 7
4 =Y o = | 1
4.1 DoCUMENTALION ......eeeiiiiiii i s 1
4.2 Materials for structural members ............oo i ———— 12
4.21 L€ = T LT Ta e [0 1T = 1) =Y SR 12
4.2.2 g o 2= T 48 Lo U Lo | 4T T=T-1 14
4.3 Bolted CONNECLIONS ... e e s e amme e e mnnns 16
4.31 BOIt MAterials ... e mn e 16
4.3.2 7= 0T - 16
4.3.3 Shear and bearing CoNNECLIONS ........coiiiiiiiiiiiii i ————— 17
43.4 Friction grip type (slip resistant) connections ...........ccccoriiiiinni 17
4.3.5 Connections loaded in tENSION ... e 17
4.4 Pinned CONNECLIONS ..ot s s s 17
4.5 Welded CONNECLIONS ........eeeiiiiiiiiiirir e s 18
4.6 Proof of competence for structural members and connections ..........ccccccccvvriiniiiccccccencennns 18
5 Proof of static strength ... ————— 19
5.1 =Y o = - | 19
5.2 Limit design stresses and fOrces ... ——————— 19
5.21 7= 0T - 19
5.2.2 Limit design stress in structural members ..o ————— 19
5.2.3 Limit design forces in bolted coNNEctions ..o —— 21
5.24 Limit design forces in pinned conNNections ..........cccciiminni e ———— 28
5.2.5 Limit design stresses in welded connNections ...........ccccv i 32
5.3 Execution of the Proof ... s mnr e e e s e amne e e e s mnnns 35
5.31 Proof for structural members ..........oo i ——————— 35
5.3.2 Proof for bolted CONNECLIONS ........coiiiiiiiirrrr e 35
5.3.3 Proof for pinned CONNECLIONS ..........c.cceiiiiiiiiccc s sssn e e s s nmne e e e ee s mnnns 36
5.34 Proof for welded CONNECLIONS ........coiiiiiiiriii e 36
6 Proof of fatigue strength ... —————— 37
6.1 7= T - 37
6.2 Limit deSign StreSSes ... ————————— 38
6.2.1 Characteristic fatigue strength ... ——————— 38
6.2.2 Weld QUALILY ...ooovieiiiiiii it —————— 40
6.2.3 Requirements for fatigue testing ........ccccccvriiiir i e 41
6.3 Stress hiStOries ... 41
6.3.1 7= o 1= | 41
6.3.2 Frequency of occurence of stress Cycles ........ccoooiimiiiiicccisemminr s 42
6.3.3 Stress history Parameter ... e n e e e s annns 42



6.3.4 Stress history Classes S ... ——————_— 43

6.4 Execution of the Proof ... 44
6.5 Determination of the limit design stress range .........ccccovvcmiicii 45
6.5.1 Applicable Methods ... e s 45
6.5.2 Direct use of stress history parameter ..........ccccociiiiiini e ———— 45
6.5.3 L LT o = LT 45
6.5.4 Independent concurrent normal and/or shear StreSSes .......ccccccvviccccscerrrrinsscsssssee e ssneeees 47
7 Proof of static strength of hollow section girder joints ........cccccciiiiiciicin e 47
8 Proof of elastic stability ..........ccccomiiiiiiiii e 47
8.1 L= o 1= TP 47
8.2 Lateral buckling of members loaded in cOomMpression .........cccccciiniinin s 48
8.21 Critical buckling 10ad ... ————— 48
8.2.2 Limit compressive design fOrce ... ———— 49
8.3 Buckling of plate fields subjected to compressive and shear stresses ........cccccceiiicciiennnnn. 51
8.3.1 (7= T - 51
8.3.2 Limit design stress with respect to longitudinal stress X .......ccccvriimiiniicn, 53
8.3.3 Limit design stress with respect to transverse stress y ... 55
8.34 Limit design stress with respect to shear stress ... ——— 57
8.4 Execution of the Proof ... s e e e s s mn e n e s s nnnnnes 58
8.41 [\'1T=Y0 4] o1 =30 Lo=To L=V T o TR 2o 40T o1 = -T= (oY o 58
8.4.2 Plate fields ... e 58
Annex A (informative) Limit design shear force Fv,Rd per bolt and per shear plane for multiple

shear plane conNNECIONS ... s 60
Annex B (informative) Preloaded DOItS ..o 61
Annex C (normative) Design weld stresses W,Sd and W,Sd .......ccccoieicccimiimninccccssesess e sssssene s s esssnnns 63
C.1 BULtt JOINT ... e 63
C.2 T =T =Y o 64
C.3 T-joint with full and partial penetration ............cooo i —————— 65
C.4 Effective distribution length under concentrated load ........c.cccoocccimiiinn s 66
Annex D (normative) Values of slope constant m and characteristic fatigue strength c, c ................. 67
Annex E (normative) Calculated values of limit design stress ranges Rd and Rd,1 .........ccccceviriinnans 88
Annex F (informative) Evaluation of stress cycles (example) .......cccocvviiiiiiiiiiniis e 90
Annex G (informative) Calculation of stiffnesses for connections loaded in tension .......................... 92
Annex H (informative) HOIIOW SECLIONS .......ccoiiiiiiicccciriiii s cccsscrr s ssse e s s s smn e s e e s e ssmn e e e e s s nnn 95
Annex | (informative) Selection of a suitable set of crane standards for a given application ............ 107

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC ... smms e 108

BibliOGraphy ..ot 109



		2024-04-19T19:49:25+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




