DIN EN 1998-4:2007-01 (E)

Eurocode 8: Design of structures for earthquake resistance - Part 4: Silos, tanks and

pipelines

Contents Page
FOREWORD 1 GENERAL ...t s e s m e same e s e s s me e s e e e s e e s e m e e e s mm e e e s mne s 8
1.1 T 01 8
1.2 NORMATIVE REFERENCES ...ttt s s s s s s s s e s s snssmne s 9
1.21 General reference standards ... 9
1.3 ASSUMPTIONS ...t n e e s sa s e e mn e s e s ane e e e e ane e s enanenasannnenns 10
1.4 DISTINCTION BETWEEN PRINCIPLES AND APPLICATIONS RULES .......ccccecvecemreeccernsnneens 10
1.5 TERMS AND DEFINITIONS ........ooooeiercceresssssre s sssms s s sssmn e s ssssms e s ssssms e s ssssms e s sessmnesssssnsessnssnsessnsans 10
1.51 (1Y 7= - | PP 10
1.5.2 Terms common to all EUroCOdEeS .......ooooiieieimiieeeecececececececnenesesesssssnss s s snnssssssnnnnn 10
153 Further terms used in EN 1998 ... 10
1.6 L0 11 =70 10
1.7 £ TR O K 11
2 GENERAL PRINCIPLES AND APPLICATION RULES ..o 13
21 SAFETY REQUIREMENTS ...t irne s mr e s e ms s s mn e s s mn e s snn s 13
2141 7= o 1= | 13
21.2 Ultimate limit state ... ———————— 13
213 Damage limitation state .........cccccviiiinii e ————————— 14
214 Reliability differentiation ... —————— 15
21.5 System versus element reliability ........cccccoivciiiiicn e ——————— 16
21.6 Conceptual deSIgN .......cccceiiiiiiriiiir i ———————————— 16
2.2 SEISMIC ACTION .....oeoiiiicciieiicceessssne e s sssne e s s s ssne e s ssssne e s sssame e s sssane e s sssaneessssanenesssnnenssnsnnensssnnnnssnsnnnns 17
23 L 5 £ 17
2.31 (V=Y 1 g LoTe E- o = 1 4 B 1YL= = S 17
2.3.2 Interaction with the SOil ... —— 18
233 [ T T3 0] o T ' 19
2.3.31 Structural damPiNg .....ccoooiiiiiciicrrr e nnr e e e ee e e s e r e e e neaa s nnnne 19
8 . N 070 o1 1= 01 €38 e F= T 4 o 1 ' S PSRN 19
2.3.3.3 Foundation dampPing ......ccccuccereiimismmmisir s ———————————— 19
2.3.3.4 Weighted damping .......ccccoiiimmiimi s 19
24 BEHAVIOUR FACTORS ......cccciiiiicierrinssssrrnsssssresssssssesssssssesssssnsesssssssesssssssesssssnnesssssnnssssssnnenssssnnens 19
25 SAFETY VERIFICATIONS .......ocoiiicieeiccmrensssmnesssssms e s ssssmsesssssms e s ssssmnesssssnsesssssnnesssssnnesssssnnensssnnens 20
251 LT 7= - | OO PPS 20
252 Combinations of seismic action with other actions ...........ccccooceciiiriicnccc s 20
3 SPECIFIC PRINCIPLES AND APPLICATION RULES FOR SILOS .......ccccoiiiiirrimrre e 22
31 LI I 0 1010 0 0 ] 22
3.2 COMBINATION OF GROUND MOTION COMPONENTS .......cccoiiiiirriimrrriseee s ssanes 22
3.3 ANALYSIS OF SILOS .....iiiiiiiriiismre s s sssssn s s sss s sas s sassss s s assnn e s ssssnns s sasnnsssasssnssssnnnesans 23
3.4 BEHAVIOUR FACTORS ......cccciiiiscererrsssresssssssesssssssessssssssssssssssssssssssesasssnsesssssnsesssssnnesssssnnensssnnens 25
3.5 VERIFICATIONS ....coooiieiiccereesssere s ssssr s s ssssms s s ssssn e s sssnn e e snssns e e sessns s e sassnnnenasssnnessssannesssssnnnnnsnnenans 26
3.51 Damage limitation state .........cccccviiini e ——————————— 26
3.5.2 Ultimate limit state ... —————————— 26
3.5.21 (7T o T 113 = o 1] 11 4/ 26
B T2~ | £ V- | 26
B R R O Y T 5 o 27
3.5.2.4  FoUNAAIONS ....coiiiieiiiii iR n R e na e annn 27
4 SPECIFIC PRINCIPLES AND APPLICATION RULES FOR TANKS .........ccoooiriirrneer e 28
4.1 COMPLIANCE CRITERIA ...t sms s s sms e s s sm e mn e s e s s mn e e s mm e nrmna s 28



411 (1Y 7= - | RS 28
41.2 Damage limitation state .........cccccvciiiiin e ——————— 28
41.3 Ultimate limit State ..o ————— 28
4.2 COMBINATION OF GROUND MOTION COMPONENTS .......cccccviiirrrrrcmrersssmreessssnessssssssessnsnes 29
4.3 METHODS OF ANALYSIS .....oooiiiirricccceessssese s s sssne s s s ssne s s s s e e s s ssne s s s smn e s s s smnanssssmnesssssmnesesssnnnss 29
4.3.1 (1Y 7= - | RS 29
4.3.2 Hydrodynamic effeCts ..........cccccciiiiiiiiiccicirri s ssssn e s s sssn e e e s s s mnn e e e s mmme e 29
4.4 BEHAVIOUR FACTORS .......iiiiiirrimrrrismne s s s e s s s e s s sms e s s smn e s s s smn e s s smme s s mma s s ssmnanas 30
4.5 R4 = 2L (0 I 10 31
4.51 Damage limitation state ... ——————————— 31
4511 L= o 1= T 31
e T Y o - | 31
e T T T 1 ' SR 31
4.5.2 Ultimate limit state .......ccooooriiii s 31
45.21 £ = 1o | 1/ PSSR 31
72~ 1 o - | SR 31
0 T T 1 ' [ SR 32
T S Y T 3 o - T T 32
L N T o 11 T3 T - 1T 3 N 32
4.6 COMPLEMENTARY MEASURES ...t sssmn s s s sams e s s smn s s snnes 32
4.6.1 =03 o 11 ' 32
4.6.2 £ o X 411 ' [N 33
4.6.3 Piping interaction ... 33
5 SPECIFIC PRINCIPLES AND APPLICATION RULES FOR ABOVE-GROUND PIPELINES 5.1
L Y PSR 34
5.2 SAFETY REQUIREMENTS ......oooiiiicciiriicseressssssresssssse e sssssne s sssssne e sssssnsessssanessssssseessnsnsesssssnneesansnes 34
5.21 Damage limitation state ..o ———————— 34
5.2.2 Ultimate limit State ........coooeeeiiiee i —————— 35
5.3 SEISMIC ACTION ...t s ss s s s s s s s s e an s s e ame e s s ame e e s ame e s s nmn e snmnessnnnes 35
5.31 L= o 1= TN 35
5.3.2 Seismic action for inertia MOVemMENtS ... ————— 35
5.3.3 Differential MOVEMENL ... 35
5.4 METHODS OF ANALYSIS ... n s en e s s s 35
5.4.1 1 Lo o 1= | 11 4V 36
5.4.2 ANAIYSIS .eeriiiieiriiiier i 36
5.5 BEHAVIOUR FACTORS .......ccciiiiccmreisssmeessssmeesssssmeesssssne e sssssnssssssanessssssnensssssnesssssnnenssssanenssssnnenes 36
5.6 VERIFICATIONS ....oooiiiiscerrrrsssre s ssssss e s sssssn s sssssn e e s e s mn e e s s mn e e e s smn e se s smnenenssnnenesssnnensssnnenssssnnenss 37
6 SPECIFIC PRINCIPLES AND APPLICATION RULES FOR BURIED PIPELINES .................... 38
6.1 GENERAL ...t srcte e s s s e e s s s e s s s s e s sssmr s sssams e sasams e s easams e e sesmneesasmneesnsmneesnssnensasannensnnnns 38
6.2 SAFETY REQUIREMENTS ...t ssss s ssmn s s mn s s mn e s mn e s s s s e s s s mnn e s nnmns 38
6.2.1 Damage limitation state ... ————————————— 38
6.2.2 Ultimate limit state ... ———————————— 38
6.3 SEISMIC ACTION ...t s s sn s s s n e s s e s s e same e s s same e e s ame e s s nmn e s nmenssnnnnes 38
6.3.1 L= o 1= TN 38
6.3.2 Seismic action for inertia movements ... —————— 39
6.3.3 Modelling of SEISMIC WaVES ........cccceiiiiiiiiiniir e 39
6.3.4 Permanent soil MOVEMENLS ... e 39
6.4 METHODS OF ANALYSIS (WAVE PASSAGE) .....cccviiierircressssre s s sssessssms e s s sme e s s ssme e sssssnenas 40
6.5 VERIFICATIONS ... iiiircirerrsssre s sssss e s ssssss s e sssssn s e s e s smn e s e s mn e s e s san e se s smnenesssnnenesssnnensssnnenssssnnenss 40
6.5.1 (1Y 7= - | RS 40
6.5.2 Buried pipelines on stable SOil ... ——————————— 40
6.5.3 Buried pipelines under differential ground movements (welded steel pipes) .........ccceevumeenn 41
6.6 DESIGN MEASURES FOR FAULT CROSSINGS ........ccooiiirrimrr e s ms s 41
ANNEX A (INFORMATIVE) ....ccoiiiiiiirricte s ssssse s sssss e sssms s sssss e s s s s s s s s s sana s s s sane s s s mne s s sssnnessnssnsessnsnnes 43
SEISMIC ANALYSIS PROCEDURES FOR TANKS .......iiiiccirrircmrerssssne s s ssse s s ssmnesssssms e sssssmsesssssmsesssssmnnns 43
ANNEX B (INFORMATIVE) ......cciiiiiiiiiiinssresssssssesssssssesssssssesssssnsssssssnsessassssessassnsesssssnsesssssssssssssessasansessassnns 79
BURIED PIPELINES ... iieiicierisesresssssseesssssse s sssssse e ssssans e s ssssms e s ssssnsesssssnsessnsnsessasansessnsssessnssnsesssssnsessassns 79

-2.-



		2024-05-03T00:21:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




