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Execution of steel structures and aluminium structures - Part 2: Technical
requirements for steel structures

Contents Page
0T =T o 9
L X 11 T2 T o 10
1 T o - OSSR 1
2 NOIrmMative referencCes ... —————————————— 12
21 LT 7= - | PP 12
2.2 Constituent ProdUCES ... e 12
221 £ (== PP 12
222 Steel CaStINGS .uueiiiiiiiiinr e ———————————— 14
223 Welding coONSUMADIES ... s s 14
224 Mechanical fasteners ... e 15
225 High strength cables ... ————— 16
2.2.6 Structural BEANINGS .....cciiiiiiiiiciirirr i s s s s s s s ssme e e e ee s s s s mnne e e e e easss s nmnnneneneeeannsnnnns 17
2.3 Preparation ... ————————————— 17
24 LT e 11T 18
2.5 LIS 0 19
2.6 (=Y o2 4 o o RSP 19
2.7 LTy o =3 Lo 0 TN o o1 =T 2 Lo Y T 20
2.8 e =T = T Lo = 20
29 T2 £ Lo o T PP 20
3 Terms and definitioNs ... s 21
4 Specifications and documentation ..o ——————— 23
4.1 Execution Specification .........ccccciiiiiiicciiiiri e e e 23
411 7= o 1= | 23
4.1.2 EXECULION ClaSSES .....cciiiiiiiiiiieiirr e s 23
41.3 Preparation grades ..o 24
414 Geometrical tOleranCes ........ooiiiiiiiiiiiiii i rererrrnrararann 24
4.2 Constructor's documentation ... nsasaas—eaee 24
421 Quality documentation ..o ———————————— 24
4.2.2 L@ LT =Y o F- T o R 24
4.2.3 Safety of the erection WOrKS ...t rsss s ssss e s e s nnn e ee s mmnns 25
424 Execution documentation ... —————— 25
5 L0107 0 £3 17 0 T=1 01 o] (e e L ¥ Lo - P 25
5.1 =Y o 1= | 25
5.2 Identification, inspection documents and traceability ........ccccccooecciiriiiin e 25
5.3 Structural steel ProduUCtS ... s 26
5.31 LT 7= - | PP S 26
5.3.2 TRICKNESS tOICrANCES .......ceeee s s s e smmmmmnm s nnnnnnn 28
5.3.3 Surface coNAitioNS ..........coiiiiiiiiii e rrenrnsnsnsssnsmsreesesenenennnnes 28
5.34 Special ProPerties ... s mn e s ann e e e nnnns 29
5.4 Steel CAStINGS uueeiiiiiir i ————————————— 29
5.5 Welding CONSUMADIES ... s s s 29
5.6 Mechanical fasteners ... e e 31
5.6.1 7= o 1= | 31
5.6.2 =100 Lo o c 31
5.6.3 Structural bolting assemblies for non preloaded applications ........cccccceviiccccieeereenencccccseee 31



5.6.4
5.6.5
5.6.6
5.6.7
5.6.8
5.6.9
5.6.10
5.6.11
5.6.12
5.6.13
5.7
5.8
5.9
5.10
5.11

6.1
6.2
6.3
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.6
6.6.1
6.6.2
6.6.3
6.7
6.8
6.9
6.10

7.1
7.2
7.21
7.2.2
7.3
7.4
7.41
7.4.2
7.4.3
7.5
7.51
7.5.2
7.5.3
754
7.5.5
7.5.6
7.5.7
7.5.8
7.5.9
7.5.10
7.5.11
7.5.12

Structural bolting assemblies for preloading .........cccccccmiiniininni e ——————— 31
Direct tension INAICAtOrS ... e 32
Weather resistant assemblies ... ———— 32
Foundation DOIES ... 32
[T o3 q T T T =T = 32
JLIE= 1L T £ 1= 32
[0 Y 32
Fasteners for thin gauge components ... e 33
ST oY= o F= 1IN £ T3 = 1] SN 33
(DT [AVZ=Y V=T To I Te [=Y 01 1o 1T ] o R 33
Studs and shear CONNECLOrS ........cccciiiiiiiiiicr e s 33
Grouting MAterialS .......cccceiiiiiiccirri s nn e e n e e e annnan 34
Expansion joints for bridges ........cccoiiiiir e ————— 34
High strength cables, rods and terminations ............cccoviiimii 34
Structural BEAriNgS .......cccciiiiiiiriiiir i ———————— 34
Preparation and assembly ... ————— 34
L= 0T - 34
IdentifiCatioN ... s 35
[ =T e LT Lo = 1 Lo I3 L o= T - 35
L 1§ 1] SN 37
L= o 1= TP 37
Shearing and NIBBIING ......oooii s s e e s e e e e e e e nnnnnn 37
Thermal CUttiNg .....coviiiiii e —————— 37
Hardness of free edge Surfaces ........ccccciiimiiin e ——_—— 38
8 =T 11 1 T 38
L= T - 38
HOt fOrMING ..oeeeeiiie i 39
Flame straightening ... —————— 39
L0 0 [ I8 o 4 3 01 T RSN 39
o 11 T X 41
DIimensions Of ROIES ..ot 4
Tolerances on hole diameter for bolts and piNs ........ccccccciiiiiiccccccere e 42
L= CCYed 11 Te o o 3 3 ] 1] 4 R 42
L0 L o 1 (PN 43
Full contact bearing surfaces .........cccocvciiini e ———— 44
ASSEMDIY ... ——————————— 44
ASSEMDIY CRECK ....eeiiiiii i ————————— 45
L AT e 11 4T 45
L= T - | N 45
A4 L=Y Lo [ 3 T I ] - T o 45
Requirements for a welding plan ... e snn e e nnnnes 45
Content of @ Welding PIan ... s s e e e e e nnn 45
WeldiNG PrOCESSES ....ccuciiirirsrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 46
Qualification of welding procedures and welding personnel ..........cccccoiiiiciiiicicnnicssenn s 47
Qualification of welding procedures ..........ccccoiiiiirni e ————— 47
Welders and welding operators ..........ccccemiimimss s 49
Welding coordination .........ccccccieiiiimis s s 49
Preparation and execution of Welding ... s 51
JOINt Preparation ... sssssssssssssssssssnnsnnnnnnnnnnnnnnnnnn 51
Storage and handling of welding consumables ..........cccociviiiinii 52
Weather Protection ... s s s s s s s s nnnas 52
W XCX=T=T0 0] o1 AV 10T g V= e 11 4T S 53
PreReating ... 53
Temporary attaChments ... s smnnnnnnnnns 53
= 1o LG8 =Y Lo L= 53
T =T =Y Lo £ 54
BULt WIS ... mn e s e e e e nmn e e e e e e na e nnnnnns 54
Welds on steels with improved atmospheric corrosion resistance ...........ccccciiiiiiiiiiicennnnnnn. 55
Branch ConNNECLIONS ... s e e s 55
StU WEIING .eeeiiiieiii i ———— 55



7.5.13
7.5.14
7.5.15
7.5.16
7.5.17
7.5.18
7.6
7.7
7.71
7.7.2
7.7.3

8.1
8.2
8.21
8.2.2
8.2.3
8.24
8.3
8.4
8.5
8.5.1
8.5.2
8.5.3
8.54
8.5.5
8.5.6

8.7
8.71
8.7.2
8.7.3
8.8
8.8.1
8.8.2
8.8.3
8.8.4
8.9
8.10

9.1

9.2

9.3

9.3.1
9.3.2
9.4

9.41
9.4.2
9.5

9.5.1
9.5.2
9.5.3
9.5.4
9.5.5
9.5.6
9.6

9.6.1
9.6.2
9.6.3
9.6.4

Slot and plug Welds ........ccceiiiiiiiiir i ———————— 55
Spot welds for thin gauge COMPONENLS .......cccocciiiiiniin e ———————— 56
Other Weld tyPes ..o ———————— 56
Post-weld heat treatment ... ———— 56
Execution of Welding ... 56
Welding of bridge decks ........cccocmiiiiiiiiinii s s 57
X =T o3 T o= o =T 5 57
Welding of stainless StEElS .........ccccciciiiiiiiiiccce s smnn e e e s nnnnn s 58
Amendments to EN 1011-1 requirements ... ssssssssssssssssssssas 58
Amendments to EN 1011-3 requIirements .........cccccciiiiiiinnnnnnnnnnnnnssssssssssssssssssssssssssssssssss 59
Welding disSimilar SIS ... s s 60
Mechanical fastening ... ————————— 60
=Y 01T - 60
Use of bolting assemblies ... ————— 60
7= 0T - 60
=7 o 1 61
L 61
WASKEIS ... 61
Tightening of non-preloaded DBOILS ........cccccciiiiiiiiccccireerrr e am s e nn 62
Preparation of contact surfaces in slip resistant connections .........ccccccviiicciierieeinncccccneeens 62
Tightening of preloaded DOILS ......ccccciiiicciiieiiiiiri e e e snnn 63
7= o 1= | 63
Torque referenCe VAlUES ... ms e mn e mn e e e e s s 65
LI o [T T304 =1 1 Lo T 65
Combined Method ...... ... 65
13O 4 0 =1 1 3 T o 66
Direct tension indicator method ... ——— 66
o T ] | 67
Lo A V7= € ' 67
= 67
Installation Of FIVEtS ... 67
AcCCePtanCe Crteria ..........ccccciiiiiiiiiirii s s s s s s s s sssssssssssnsnsnsnsnnnnnnn 68
Fastening of thin gauge COmMPOoNENts ...........cccccciiiiiiiccccsseerr e sss e snnne e 68
7= o 1= | 68
Use of self-tapping and self-drilling SCrews ........ccccciiimminiim s 69
Use Of BIINA FIVELS ... e 69
Fastening Sidelaps ..o ———————— 70
Use of special fasteners and fastening methods .........ccccciiiiiirniiii e, 70
Galling and seizure of stainless steels .........ccccoiciiinii i ————— 70
= o 1o Al
=Y o = | 7
Site CONILIONS ... e 7
Erection method ... ———— 72
Design basis for the erection method ... e 72
Constructor's erection Method ... s 72
LT - 73
ReferenCe SYStEM ... e n s 73
POSItioN POINES ... ————————— 74
Supports, anchors and bearings ... s 74
L0 T=T o =Yo7 10 o T =TT T o o £ 74
Setting out and suitability of SUPPOILS ........cooiiiccirir e 74
Maintaining suitability of SUPPOIS .......ccccciiiriiiiicccc s s 74
TeMPOIary SUPPOIES ....coeeeeeeeeeennnnnnnnnnnnnnnnnsnsnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsssnsnns 74
(€7 0o X011 =T e BT =T 111 4 Ve SR 75
72X 3 e Vo 4 ] 5T 76
Erection and wWork at Site ........cccccveiiiiiiiiiii e ———— 76
Erection draWings ... 76
1T 13 T 77
Handling and storage on Site .......cccccciiimiinim e —————— 77
I = LI=T =Y o7 T o 77



9.6.5 ==Y o oY 8 T 0 L= 1 2 Lo T £ 78

10 SUurface treatment ... e e 79
10.1 7= 0T - 79
10.2 Preparation of steel substrates ... ——— 80
10.3 Weather resistant Steels ... 81
10.4 L= 17 Z= 1 Lo o2 o 11 ]'e] 113V SN 81
10.5 LT 1Y - ' T4 T [ SN 81
10.6 ST =T 1T T o3 7 o 2= Lo - SN 82
10.7 Surfaces in contact with concrete ... ———— 82
10.8 INaccessSible SUIMACeSs ... s 82
10.9 Repairs after cutting or Welding .........ccccciimiiiiicciecirir e snse e e e snnnnnes 82
10.10 Cleaning after €rection ... ———————— 83
10.10.1 Cleaning of thin gauge components ..........cccccciiiiiiii s —————_— 83
10.10.2 Cleaning of stainless steels components .........ccccccmiiiiiiin i ———— 83
1 Geometrical tolerancCes ... e 83
11.1 TOIEraNCe tYPES ....ooiiciiiiiiiiir i —————— 83
11.2 Essential tolerances ... 84
11.21 L= o 1= TN 84
11.2.2 Manufacturing tOlEraNCeS .......ccciiiiccciiiciirr s r e e s s s smne e e e e e s s s smme s e en s s nnnenes 84
11.2.3 Erection tOlerancCes ... 84
1.3 Functional tolerances ... —————— 86
11.3.1 (7= T - 86
11.3.2 Tabulated ValUEs ...t e 86
11.3.3 ARErNative CHItEria ..o e e e s e 86
12 Inspection, testing and COrrection ... —————————— 87
121 (7= T - N 87
12.2 Constituent products and COMPONENLS .........cccccciicmmiiiriin i e e s nnnn 87
12.2.1 L0070 £33 W= 0 1 o] o e LT - 87
12.2.2 L oY 4T o T 4 1= o | £ SN 87
12.2.3 Non conforming Products ...........ccccccciimiiiiiccciecrrr e sssrr s s sssn e e s s e s amnn e e e e e s e s s nnn e neenan 87
12.3 Manufacturing: geometrical dimensions of manufactured components .......cccccccceeccccineennns 88
12.4 L0122 e 11 4T 88
12.4.1 Inspection before and during welding .......ccccvcvmniiniiii e —— 88
12.4.2 Inspection after welding ..o ———————— 89
12.4.3 Inspection and testing of welded shear studs for composite steel and concrete

SETUCTUIES ... s s s s sa s s s snnnnnnnnnnnnnnnnn 92
124.4 Production tests on welding ..o ———— 92
12.5 Mechanical fastening ........cccciiiiimii i ———————— 93
12.51 Inspection of non-preloaded bolted connections ...........ccccceiiiiicccceree e 93
12.5.2 Inspection and testing of preloaded bolted connections ...........ccccccirmriiirccccseceree e 93
12.5.3 Inspection, testing and repairs of hot rivets ........cccccc e 96
12.5.4 Inspection of cold formed components and sheeting fastening ......cccccccoeeecceieeriinicccccneees 96
12.5.5 Special fasteners and fastening methods ... ——————— 97
12.6 Surface treatment and corrosion protection ... —— 97
12.7 =Y e 1 o o 98
12.71 Inspection of trial erection ... ——— 98
12.7.2 Inspection of the erected Structure ... ——— 98
12.7.3 Survey of geometrical position of connection nodes ... 98
12.7.4 Other acceptance tests ... e 99
Annex A (normative) Additional information, list of options and requirements related to the

€XECULION ClASSES ....coiiiiceeiiir iR 100
A1 List of required additional information ... ———— 100
A.2 IS o o o T 4 - PN 103
A3 Requirements related to the execution classes ........ccccceiiiiiiiiiicrr s, 107
Annex B (informative) Guidance for the determination of execution classes ..........ccccccniiciiiiiiinnnns 111



B.1 L o Yo 11T £ o) 111
B.2 Governing factors for choice of execution Class ..........ccccoiiiiinni e ——— 111
B.21 Lo 0 T o TR =Y 4 Lo o F= L= 111
B.2.2 Hazards connected with execution and use of the structure .........ccccviiiniiiiicniinnnncae, 111
B.3 Determination of execution ClasSes ... ——— 112
Annex C (informative) Check-list for the content of a quality plan ..........ccccoeriiiicccrciin e, 114
CcA1 L0 oo 11T oY o 114
C.2 0o 5 =T 114
Cc.21 1 T F= T 1= 44 L= o PSS 114
C.2.2 SPECIHfiCAtION FEVIEW .....coiiiiiiiiicccceciirr s sr e s s s ssn e e e e e e s e snme e e e e eessnsnmnnnennesannnn 114
Cc.23 [ Lo T4 =Y g1 = 1 T o 114
C.24 Inspection and testing Procedures ... 115
Annex D (normative) Geometrical tolerances ... —————— 116
D.1 Essential tolerances ... e 116
D.1.1 Essential manufacturing tolerances - Welded profiles ........cccccciricccicmmmnninnssccssceres e ssssssnnees 117
D.1.2 Essential manufacturing tolerances - Press braked cold formed profiles .......cccccccvviiccnnees 118
D.1.3 D.1.4 Essential manufacturing tolerances - Flanges of welded box sections ..................... 120
D.1.5 Essential manufacturing tolerances - Web stiffeners of profiles or box sections .............. 121
D.1.6 Essential manufacturing tolerances - Stiffened plating ........cccccevieccccirei e 123
D.1.7 Essential manufacturing tolerances - Cold formed profiled sheets .......c.cccoviviiriiiiinnnnnneen 124
D.1.8 Essential manufacturing tolerances - Fastener holes, notches and cut edges .................. 125
D.1.9 Essential manufacturing tolerances - Cylindrical and conical shells ..........cccccciiiinininneen 126
D.1.10 Essential manufacturing tolerances - Lattice components ...........cccocciiriinniicnnne, 127
D.1.11 Essential erection tolerances - Single storey columns .........c.ccoccriniinninsiseen 128
D.1.12 Essential erection tolerances - Multi-storey columns .........ccccccvemiiniinnn e, 129
D.1.13 Essential erection tolerances - Full contact end bearing .........cccccciiiissss s, 130
D.1.14 Essential erection tolerances - Towers and masts ...........cccoccmimiiiiniis . 130
D.1.15 Essential erection tolerances - Beams subject to bending and components subject to

L0 301 o1 (=== 1o o PP 131
D.2 Functional tolerances ... ————— 132
D.21 Functional manufacturing tolerances - Welded profiles ........cccccoeccciiermreminscccccsceeeeeeesssscnnns 133
D.2.2 Functional manufacturing tolerances - Press braked cold formed profiles ...........ccco.uceu. 134
D.2.3 Functional manufacturing tolerances - Flanges of welded profiles ........cccccoociiiiicinniiinnnn, 136
D.24 Functional manufacturing tolerances - Welded box sections ..........cccoocvvminiiinninsieenincnen, 137
D.2.5 Functional manufacturing tolerances - Webs of welded profiles or box sections ............. 138
D.2.6 Functional manufacturing tolerances - Web stiffeners of welded profiles or box sections 139
D.2.7 Functional manufacturing tolerances - Components .........cccccccmriniiin 141
D.2.8 Functional manufacturing tolerances - Fastener holes, notches and cut edges ................ 142
D.2.9 Functional manufacturing tolerances - Column splices and baseplates ........cccccccvviiccinnes 143
D.2.10 Functional manufacturing tolerances - Lattice components .........cccccoiiiiiicciccereen s nssccssnnens 144
D.2.11 Functional manufacturing tolerances - Stiffened plating ...........ccccovrmrmmiiiinccccceerr s 145
D.2.12 Functional manufacturing tolerances - Towers and masts ..........cccocccrmrerriiiccssseeeeeeeennsssenns 147
D.2.13 Functional manufacturing tolerances - Cold formed profiled sheets ...........cccccevvrinrinnnnn. 148
D.2.14 Functional manufacturing tolerances - Bridge decks .........ccccvcmiiniisinninnnsn e 148
D.2.15 Functional erection tolerances - Bridges ... 150
D.2.16 Functional erection tolerances - Bridge decks (sheet 1/3) ......ccccoiiimminiiinncieesnnae, 151
D.2.17 Functional erection tolerances - Bridge decks(sheet 2/3) ........cccccvicmiiriiinniniinseennnaeen, 152
D.2.18 Functional erection tolerances - Bridges decks (sheet 3/3) .....ccccccvciriiiinnniinniieniniae 154
D.2.19 Functional manufacturing and erection tolerances - Crane beams and rails ..................... 155
D.2.20 Functional tolerances - Concrete foundations and supports .........cccccceiiiccccseereene s sscssnnee 156
D.2.21 Functional erection tolerances - Crane runWays .........ccccccccerrriisisssssssmeressessssssssssssssssessssssssses 158
D.2.22 Functional erection tolerances - Positions of columns .........ccccoiiiciiniccccnnccccecee e 159
D.2.23 Functional erection tolerances - Single storey columns ...........cccccovmiiriiinccccneeeer e 160
D.2.24 Functional erection tolerances - Multi-storey columns ..., 161
D.2.25 Functional erection tolerances - Buildings .........cccocvicmiiniiinn s 162
D.2.26 Functional erection tolerances - Beams in buildings .........ccooiiiiiiincccee 163
D.2.27 Functional erection tolerances - Roof sheeting designed as a stressed-skin .................... 164
D.2.28 Functional erection tolerances - Profiled steel sheeting ........cccccvvviiiiiniicncsnees 164



Annex E (informative) Welded joints in hollow Sections .........cccccciiiiiiiiinnnin e, 165

E.A (7= 4 T - N 165
Essential manufacturing tolerances - Flanges of welded profiles ..........coo i 119
E.2 Guidance for start and stop POSItioNS ......cccccoiiccccii e ———— 165
E.3 Preparation of joint faces ........ccccccciiiiiccciseirie e 165
E.4 W X=T=T=T 401 o LV ] TV =Y o 11T R PSR 166
E.5 Fillet welded JOINES ......ccooiiiiiicccc 173
Annex F (normative) Corrosion pProte@Ction ............cccccccmiimiiiiiccsssssmrresn s ssssssssee s s s s ss s s sssssssse s s sssssssssssesesnas 174
F.A1 L= 1T - N 174
F.1.1 Field of @ppliCation ... e 174
F.1.2 Performance specification ... - 174
F.1.3 Prescriptive reqUIrements ... 174
F.1.4 B4 o G 7= 4 Lo 175
F.2 Surface preparation of carbon Steels ... ——————————— 175
F.2.1 Surface preparation of carbon steels prior to painting and metal spraying ......c..cccccu...... 175
F.2.2 Surface preparation of carbon steels prior to galvanizing .........cccccevvermriiiisccccsecenennnesnens 176
F.3 Welds and surfaces for Welding ........ccccccvriiiiccciemmiiinsisssscssscesre s ss s ssssse s s e s e s s s ssmns e s e s essnsssnnes 176
F.4 Surfaces in preloaded CONNECLIONS .........cccccemiiiiiiiiiccieerr e s mnnn e e s 176
F.5 Preparation of fasteners ... s 176
F.6 Coating Methods ........ooiiiiiiii i ——————— 177
F.6.1 - 1101 ] ' 177
F.6.2 Metal SPraying .....cccceiiiiiimiiniir i ————————— 177
F.6.3 GaAlIVANIZING .ooiieiei i 177
F.7 Inspection and checking .......cccccciiiiiiiiii i ———————— 178
F.71 L T=Y 5 =T TN 178
F.7.2 L2 oL 4 U= 2 L= o L ' 178
F.7.3 L= {1 (=1 Lo T =T TS 178
F.7.4 Galvanized COMPONENLS .......ccccceiiiiiiiiic e s ssssse e e e re s s s s ssm s e e e e e sassssssnnn e e e e s sass s snnnneeensnssnen 178
Annex G (normative) Test to determine slip factor .......cccov v 180
G.1 (7= 0 T - N 180
G.2 Significant variables ..o ————————— 180
G.3 B =TS = T o1 4 =T o 180
G4 Slip test procedure and evaluation of results ... s 182
G.5 Extended creep test procedure and evaluation ... s 182
G.6 IS 08 =TT 183

Annex H (normative) Test to determine torque values for preloaded bolts under site conditions ... 185

H.1 T o - SN 185
H.2 SymbOoIs and UNItS ... ——————— 185
H.3 Principle of the test ... 185
H.4 TeSt APPAratUS .......oooiiiiii e nn e e e s e s mnn e e e e e nan 185
H.5 Test asSeMDBIIES ... s e 186
H.6 =53 K== T 186
H.7 =53 8 o o = [ = 187
H.8 Evaluation of test reSUIS .......ccoocociiiiciii e 187
H.9 QLI5S 0 (=1 o o 188
Annex J (normative) Use of compressible washer-type direct tension indicators ..........cccccceveerenenn. 189
J.1 L= o 1= TN 189
J.2 T T SRS 189
J.3 L0 3 =T o ' N 190
Annex K (informative) Hexagon injection DBOIts ...........cccciiiiiiinini s 192

-6-



K.1 L CT=Y 0 = - | 192

K.2 L Lo L=y = 192
K.3 7o | S 193
K.4 L4 T 4 =Y 193
K.5 U S e mr s mn e e e anEe e e e e ee e e snReeerreiasesessmeeeesiesssssneeessesasessannns 194
K.6 == | o 194
K.7 LI 11 T 10 T 194
K.8 INStAllation .....oooi e —————— 195
Annex L (informative) Guide to flow diagram for development and use of a WPS ...........ccccoemrrrrnnnee 196
Annex M (normative) Sequential method for fasteners inspection ........cccccciiiiiiinniinee, 197
M.A = T - 197
M.2 N0 o =11 e o 198
BibliOGrapRy ....oceeieiiicisi i 200



		2026-06-28T02:05:45+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




