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Contents Page
000 0 1) 4
National annex for EN 1993-1-5 ... s assssssssssssassssssssssssssasssssssss s 4
European foreword to Amendment A1 Gil ... ssssssssssssssssssssssssssssssns 5
European foreword to Amendment A2 (o] ... 6
1 0010 0 6 L U 00 ) 7
1.1 Lo 0 ) LN 7
1.2 D\ V(0 00T U A ) 4 L 7
1.3 Terms and defiNitions ... ————————_—————_——— 7
1.4 71 1100 (O, 8
2 Basis of design and MOdelling ... ————————————— 9
2.1 L (1) i 9
2.2 Effective width models for global analysis......u—————————— 9
2.3 Plate buckling effects on uniform mMemDbETS ... ————————— 10
2.4 Reduced stress Method.....—————————————— 10
2.5 Non uniform MemDETS ... ——————————————_————————_ 11
2.6 Members with corrugated Webs ... ————————— 11
3 Shear l1ag in member deSign ... ——————————— 11
3.1 LT 1 T=) 1 11
3.2 Effectives width for elastic Shear 1ag ... ———— 11
3.2.1 EffeCtiveS (AC] Width......cueeeessesssesssessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasesss 11
3.2.2 Stress distribution due to shear lag.......cccinnn s —————————— 13
3.2.3 In-plane 10ad effects......————————————————— 14
3.3 Shear lag at the ultimate limit SEAte ... ———————————— 15
4 Plate buckling effects due to direct stresses at the ultimate limit state .........ccocusesnsrsnsesennes 16
4.1 LT3 1) o ) 16
4.2 ReSIStance to direCt SIrESSES ... s 16
4.3 Effective CIroSS SECHION ... ssss s sssssas s s s s ss s s s sesssasasas s s s s s s s ssanssssses 16
4.4 Plate elements without longitudinal stiffeners.........cu—————— 18
4.5 Stiffened plate elements with longitudinal stiffeners.........c————— 22
00 L €7 1 =) - ) 22
4.5.2 Plate type behaviour ... ———————————————— 24
4.5.3 Column type buckling behaviour ... ————————— 24
4.5.4 Interaction between plate and column DUCKING......ccivnmrmsmsmsissmnmsnsssssssssssssssssssss s 26
4.6 VerifICatiON .. ————————— 26
5 ReSIStancCe t0 Shear ... s s 27
5.1 3 T 27
5.2 LD LR £ (I Q3 1] = 27
5.3 Contribution from the Web ... ————————— 28
5.4 Contribution from flanges........c s ——————————————— 31
5.5 VerifICAtION .t AR RS 32
6 Resistance to transSverse fOrCes ... —————— 32
6.1 5 T T, 32
6.2 LD TR £ 110 T T = 4 33
6.3 Length of stiff Dearing........ccumnsss s 33



6.4  Reduction factor xj for effective length for resistance .........ccovininninnnn———— 34

6.5 Effective loaded 1ength ... ————————————— 34
6.6 2] 3ot T () 35
7 00U o Lot (1) . 35
7.1 Interaction between shear force, bending moment and axial force ........ccounninnnnnsnsnsiiennns 35
7.2 Interaction between transverse force, bending moment and axial force ..........ouumsesesisnanens 36
8 Flange induced DUCKIING ..ccccvrssminmnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasassssssess 36
9 Stiffeners and detailing ... —————————————— 37
9.1 T 1) | . 37
9.2 D 10 QT a0 (o T, 38
9.2.1 Minimum requirements for transverse stiffeners.........un———— 38
9.2.2 Minimum requirements for longitudinal stiffeners.........conmnn—————— 40
0.2.3  Welded PIates......insmiisimsmmssssssssissssssssss s AR 40
9.2.4 Cut outs iN SHIfENETS.....co s ——————————————————— 41
9.3 S AT .ttt ———————————————— RS 42
9.3.1 Rigid €Nd POSE . ———— 42
9.3.2 Stiffeners acting as non-rigid end POSt ... ————————— 43
9.3.3 Intermediate transverse stiffeners........————— 43
9.3.4 Longitudinal StfENers ... —————————— 44
B R T8 T 1 U 44
9.4 Transverse loads..... s ——————————————————— 44
10 Reduced stress Method ... ——————— 44
Annex A (informative) Calculation of critical stresses for stiffened plates..........ccoconmsrnrnrnrnnsnsesnsnsnns 48
Al Equivalent orthotropic plate ... 48
A2 Critical plate buckling stress for plates with one or two stiffeners in the compression

0] 1L, 51
s W/ R 7 1 1= LI 0 0T oT L1 o, 51
A.2.2 Simplified model using a column restrained by the plate.......cccocoininnnsnscsnnnnnnssn, 52
A3 Shear bucKkling COeffiCients ... ——————————— 53
Annex B (informative) Non-uniform members..... s 55
B.1 =3 1T i 55
B.2 Interaction of plate buckling and lateral torsional bucKkling........ccuunnnnmnnsnssssesssscn: 56
Annex C (informative) Finite Element Methods of analysis (FEM) ..o 57
C1 =3 1T i 57
C.2 L, 57
C.3 117 00 U] 10 58
C4 Choice of software and documentation ... ————————_———— 58
C5 LU 0 00 100 0 T=) o () 4, 58
C.6 Material PrOPerties. .. 61
C.7 717 1 62
C.8 LD 10 DUAESY = Ul L= T, 62
C.9 o) = B = L0 63
Annex D (informative) Plate girders with corrugated webs.........ccovnnnnmsmsn———————- 64
D.1 =3 1 1) i 64
D.2 Ultimate HMIt STATE ..ot s s s s pn s 64
|0 20720 R\ 0 0120 L0 8 (0] o 4 o 64
D I 1 T ) g (L) D 1 Lo 66
D.2.3 Requirements for end SHffENers......cus—————————— 67
Annex E (normative) Alternative methods for determining effective cross sections.........ccuuveseuss 68
E.1 Effective areas for stress levels below the yield strength........ccccunnsnnninnnncnnnn, 68
E.2 Effective areas for Stiffness ... ————————— 68



		2024-05-04T23:26:06+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




