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Eurocode 3 - Design of steel structures - Part 1-7: Plate assemblies with elements
under transverse loads

Contents Page
EUropean fOr@WORId ............ueeeiiiiiiiiicccesiiri s ss s srssse e e e s e s s s s s s s e e e s e s sa s s ams s e e e essas s amn s e e eeeseassssnmnnnnenessnsssnnnennssanan 6
0 INErOdUCHION ... 7
1 85T oo o - S 10
1.2 =0 4 1o T 3 S 1
2 Normative referencCes ... ——————— 1
3 Terms, definitions and SYMDOIS ..........oo e 12
3.1 Terms and definitioNs ... 12
311 Structural forms and geometry ... ———————— 12
3.1.2 Failure MecChaniSMS ... s s 16
313 N o o T 16
314 Terms for analysis treatments ..........ooo i 17
3.2 853 .41 o -SSR 18
4 S 7= T3 L3 e [T ' | SR 21
41 7= 0 T o | 21
4.2 Reliability management ............o i ———— 22
4.3 Design values of geometrical data ..........ccccccmiiniiimminni s —————— 22
44 Geometrical tolerances and geometrical imperfections ........cccccceiiiiiinnicncsees 22
4.5 DUFability .....occoeeeiiiieiii i ———— 22
4.6 Verification by the partial factor method ............ooo e 22
5 Material MOdelliNg ... s 23
6 Structural @aNalYSIS ......cccccciiiiiiiiccccirrr e e mr e e e e e e s nnnnr e e eenaann 24
6.1 BN/ < T2 = T T= 1TSS 24
6.1.1 = 4 1T - | 24
6.1.2 Membrane and simple bending analysis (MSBA) .........cccccciiiimmninnr e 25
6.1.3 Linear elastic structural analysis (LA) .......ccccooiriemmmnmmir s s ssanes 25
6.1.4 Linear elastic bifurcation analysis (LBA) .......ccccccoiriimminnsmmsssssssss s 25
6.1.5 Geometrically nonlinear elastic analysis (GNA) ........cccccoiiii 25
6.1.6 Materially nonlinear analysis (MNA) ..........coociiiiimii 26
6.1.7 Geometrically and materially nonlinear analysis (GMNA) ........ccccorirriommrrcesererssee e esssme e eesanes 26
6.1.8 Geometrically and materially nonlinear analysis with imperfections included (GMNIA) ..... 26
6.2 Modelling of a plate assembly ... e e 27
6.2.1 L€ 7= 3T 27
6.2.2 [ =1 (== EoT=T =1 3 0] o | SR 27
6.2.3 Treatment of individual plates or panels ... —— 28
6.2.4 Boundary coNditions ... 28
6.2.5 Modelling of plate JUNCLIONS ........ccccoiiiiiiii i ——— 30
6.3 Modelling of actions and environmental influences ..........cccoeciiminri 30
6.4 Simplified analysis methods for plate assemblies under general loads .............ccccoecmrrrrnnee. 30
6.4.1 = T - | 30
6.4.2 Pyramidal assemblies ... 34
6.5 Analysis of individual plates or Panels .........cccccvrirreciirrrecrerrr e 35
6.5.1 =Y o = - | 35
6.5.2 Analysis of unstiffened plates or panels ... ————————————— 35
6.5.3 Analysis of uni-directionally stiffened plate or panels .......ccccccoeecccierini s e 36



6.5.4

71
7.2
7.3
7.4
7.5

8.1

8.2

8.21
8.2.2
8.2.3
8.24
8.2.5
8.2.6
8.2.7
8.3

8.3.1
8.3.2
8.3.3
8.4

8.41
8.4.2
8.4.3
8.5

9

9.1
9.2
9.2.1
9.2.2
9.3
9.4
9.41
9.4.2
9.4.3
9.5

10

10.1
10.2
10.3

Analysis of bi-directionally stiffened plates or panels .......ccccccooeccciirierin s 38
Analysis by computational modelling ........ccccocoimiiiiimiini e ————— 39
Ultimate limit states for plate assemblies .........ccccoiiiiiiircicc 39
L= T o | 39
Plastic failure limit state (LS1) .....cccciiiiiiiinir 39
Cyclic plasticity limit state (LS2) .........cccceiiniiiiiiiiir s 39
Buckling limit state (LS3) ......ccccocceceriiccer e r s ccre e e s s 40
Fatigue limit state (LS4) .......cccoriioeie e e e e e nam e 40
Ultimate limit state design of unstiffened plates .........ccccccoeriri e 41
LT 3T 4
Plastic failure limit state (LS1) ..o 41
L= 0 1= o | 41
Design values of resistance ... ———— 42
Stress-based desSign ... ——————————————— 42
Simple design for one-way bending .........cccovviimminiiii i ————————_—— 43
Design using standard elastic formulae ...........cccciniimiiniiin e ——————— 44
Design using standard plastic fOrmulae ...........ccccovrooemiirecceinrc e e 44
Design using global computational analysis ...........cccciiiicc 44
Cyclic plasticity limit state (LS2) .........cccceririeceiirecre e e e e 45
LT 3T 45
Stress-based deSIigN ... e nnn e nenn 46
Design using global computational analysis - accumulated strains ...........cccccceiiiiiiiiiiiinnnnn. 46
Buckling limit state (LS3) ......cccociiiiiiiri s 47
L= 4 T - | 47
Design using buckling formulae ... ———— 47
Design by global computational analysis ..........ccccciiimi 47
Fatigue limit state (LS4) ..o 48
Ultimate limit state design of uni-directionally stiffened plates .......cc.ccccoccmrrreccrrrccccernccceeen 49
L= o 1= - | SR 49
Plastic failure limit state (LS1) .....coovcccciciiiiiii et cscrr e s s e s s mnn e e e e e smmnnes 49
Stress-based deSIigN ... e e e e s 49
Design using global computational analysis ... 50
Cyclic plasticity limit state (LS2) .........ccccciiiriiiiinir s 51
Buckling limit state (LS3) ......ccccciiiiiiiri s 51
L= 0 T o 51
Design of the stiffener and adjacent plate using buckling formulae ...........cccccciiiiiiiiiiiiieees 51
Design of the stiffener and adjacent plate using computational analysis ............ccccceeeueees 52
Fatigue limit state (LS4) ..o 53
Ultimate limit state design of bi-directionally stiffened plates .........ccccoceecmrircecrrrccccenrecceee 53
L T=T 4 =T T R 53
Stress-based deSIigN ... e nnn e e e e e nn 54
Design using computational analysis .........ccccc - 55

Annex A (informative) Membrane and simple elastic bending analysis stress resultants in plates

A1
A.2
A3
A4
A5
A.6

and plate assSembIlies ... ————————————— 56
USE Of thiS @NNE@X .....eeoiie s mn e s mmn e 56
Scope and field of application ... ————— 56
£ 11+ 58
Simplified treatment ... e nn e e e e s 58
Simple formulae for SMBT treatment of a rectangular plate assembly ..........cccccecirrieieennn. 59
Simple formulae for SMBT treatment of pyramidal hopper plate assembilies ...................... 60

Annex B (informative) Formulae for linear elastic stresses in unstiffened rectangular plates from

B.1
B.2

-2-

small deflection theory ... ——————— 63
USE Of thisS @NNEX .....ceiiiiiiir s s s s e e e e s e mmmnnes 63
Scope and field of application ... ———— 63



B.3 853111 o -SSR 64
B.4 Characterization of StreSSeS ... e e 64
B.5 Rectangular plates under uniform pressure ... ———— 65
B.5.1 Boundary coNditions ... 65
B.5.2 Stress deSCHIPLOIS ... s e e e 66
B.5.3 Stresses for SCA: FFFF ... e e s 66
B.5.4 Stresses for SCB: SSSS ... e 67
B.5.5 Stresses fOr SCC: FFFS ... iirirrcre s e s s s s s e s s sssnr e s s me e s s smr e e mn e e e e mnennsmn e e ennns 67
B.5.6 Stresses fOor SCD: SFFS ... e sr s s s s s s e s s same e s e ame s sesmr e ensmn e e nnnns 68
B.6 Trapezoidal and triangular plates under uniformly distributed pressure .........ccccccvvieicernnnee 68
B.6.1 7= =T - | 68
B.6.2 (S oTU 14 Te F=T oV oo T 11 o o K= 68
B.6.3 Stress deSCHIPLOrS ....coiiiiiiiiiiiir i 68
B.6.4 Stresses fOor SCA: FFFF ... e mn s e s e e s e s 69
B.6.5 Stresses for SCB: SSSS ... e e nnnns 69
B.7 Rectangular plates under linearly varying pressure from the top to the bottom .................. 70
B.71 7= T - 70
B.7.2 Boundary CONditiONS ........occciiiiiimiiiiis s ————— 70
B.7.3 SEress AESCIIPLOIS ... ssnr e e s s sssr e e e e s e s s amn e e e e e e sa s s s ssmnne e e ees s snnnneeenesannen 70
B.7.4 Stresses fOr SCA: FFFF ... e e e e s e ssmn e s s me e s sssme e s e e e e mn e nnans 7
B.7.5 Stresses fOr SCB: SSSS ... e ne e s s me e s e e e e mr e e e mn e e ans 7
B.7.6 Stresses fOor SCC: FFFS ... s mn s e 72
B.7.7 Stresses for SCD: SFFS ... s s 72
Annex C (informative) Formulae for the plastic reference resistances of unstiffened individual

plates and plate assemblies ..o ————————— 73
CA1 USE Of thiS @NNEX .....eeeie e mn e e e e e mmnnes 73
C.2 Scope and field of application ... ———— 73
C.3 7= T - 73
C.31 Geometries of individual Plates .........cccccciiiiiiicc e 73
C.3.2 Load conditions covered in this @NNeX ... 74
C.3.3 Boundary conditions for individual plates .........ccccccimiiiiccciiri e 74
C.4 Rectangular plates under uniform PreSSure ........ccccooiccccccemrennsccsssceree e ssnnenes 75
Cc.4.1 [eT=T o 1 0 T=3 4 VA= 14 Le 1N [o T Vo 11 Vo 75
C.4.2 Plastic reference resistances under uniform pressure ..........ccccciriiemiinricc s 76
C.5 Rectangular plates under linear variation of pressure ... s 76
C.51 7= T - 76
C.5.2 Plastic reference resistance under linear pressure variation ..........cccccooiiiiiiiirnincccccsenns 78
C.6 Rectangular plates under Janssen pressure variation ...........ccocccoiooniiicccssseer e 78
C.6.1 =TT - 78
C.6.2 Plastic reference resistance under Janssen pressure variation .........ccccceccciicernrinnnccccssneeenns 79
7] o1 o =T ] 13/ 80



		2026-07-28T10:28:03+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




