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Oil and gas industries including lower carbon energy - Site-specific assessment of
mobile offshore units - Part 1: Jack-ups: elevated at a site

Contents Page
000 0 ) o viii
0010 a0 T L1t 00 ¢ xi
1 Y 64 0 1
2 L\V[0) @ 00BN ol = Q= 1 Lo 1
3 Terms and definitions ... ————————————— 2
4 Symbols and abbreviated tErmsS ... ————————————— 15
4.1 SYMDOIS ... ————————— 15
4.1.1 General.....iicnnnnns e EEEELEiELALAEAEEEEEEEAEAENALALALAE SRR AE LA RS 15
4.1.2  SYMDOIS USE@A iN A6 ..ciucerirraisnsnisismsmsssssssisssssssssssssssssssssssssssssssssssssssssssassssssssssssansssnssssesssassssnsassesssansnsnssssnns 17
s T I 74 111 10 R T I 1 1 19
4.1.4 Symbols USed iN A.8.. i —————————— 21
4.1.5 Symbols used in A.9 and ANNEX E ... sssssasasasssssss 22
4.1.6  SymbOIS US@d iN A.1 0 ..cccoiiinimsersmsmssissnsssssnssssssssssssssssssssssssasssssssssssssasssssssssssssassssnsssansssassssnssssnsssnssnsnssssnss 25
e A 4 (0L 10T 1 T 11 26
4.1.8 Symbols used in A.12 ... 27
4.2 AbDbreviated tEIMS ... s nnas «31
5 Overall conSiderations...... i ——————————— 32
51 General e EREAEENSLAEENAEAEEENSEEEAREAEEEAAL AR EEAAR AR REARE SRR ARR AR RRR R AR RRR RS 32
LS00 T 11 ) 1 11 01 =) ¢ Lo 33
LS T o = 11D 110 o 33
5.1.4 Assessment situations and associated Criteria .....————————— 33
LS00 TR 20 01 ) o1 0 33
LS ST £ 1 U (1) 1 33
5.1.7  Classification of UNit......rmnrsnsnssnnmmss 34
5.2 FAVSTTERLS 10 L) 4 L2103 0 00T Tl o 34
5.3 Selection of assessment SitUATIONS ... —————————————————— 36
5.4 Determination of assessment SitUAtIONS ... ————————— 37
LR 2 I € ) 1T i | 37
5.4.2 Reaction point and foundation fiXity .....cm——————————— 37
5.4.3 Extreme storm event approach angle.........cu——————s 37
5.4.4  Weights and centre of Gravity ... 37
LT RS & 11 1) 0] (=7 U o) 37
5.4.6 Leglength reServe... s ———————— 38
5.4.7  AdJACENT STIUCEUTES ..vvrccsinsesisisisssssssssssssssssss s sssssss s s AR AR 38
LS S 0 1 V) o 38
5.5 EXPOSUIE 1@VELS .cviuinimisisnsnisssnssisisnsssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssnssssssnsssns snssssssnsnsassnssssssnsnnassnsns 38
5.5.1 Determination of eXposure leVel......cisssssss s 38
5.5.2  Exposurelevel L1 ... cscsnsnnnnens e ——————— 38
5.5.3 Exposure level L2 R 38
5.5.4  EXPOSUIe leVel L3 ... ssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssasasassssnssssss 39
5.5.5 Exposure level for earthquake. ... 39
5.6 W2 -1 70 Lot T 00 ) (T, 39
6 Data to assemble for each Site ... ——————— 39
6.1 APPLCADIIIEY ot ——————————————— 39
6.2 o2 03 = T 39
6.3 Site and operational data ... ——————————— 40
6.4 1\ 0T od = I L . 40



6.5
6.6
6.7

7.1
7.2
7.3
7.3.1
7.3.2
7.3.3
7.3.4
7.4
7.5
7.6
7.7
7.8
7.9

8.1

8.2

8.2.1
8.2.2
8.2.3
8.3

8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.3.6
8.4

8.4.1
8.4.2
8.4.3
8.5

8.5.1
8.5.2
8.5.3
8.54
8.5.5
8.5.6
8.6

8.6.1
8.6.2
8.6.3
8.7

8.8

8.8.1
8.8.2
8.8.3
8.8.4
8.8.5
8.8.6
8.8.7

Geophysical and geotechnical data ... ———————————— 41
EarthqUake data.....ceimmmimmsmmsisnsssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssasssssssssssssasssssssssnsssass 42
LT b - 42
2 W 0 42
007 0 Cor= 10 ) ) L/ 42
=3 1 1) i 1 42
1 0T 14 ot o 1) L 43
T 4T - | 43
Hydrodynamic MOdel......cummmmmmmmmsimmsmssnsisssssssssssssssmsssssssssssssssssssssssssssssssasssssssssssssasssssssssssssass 43
Wave and current ACHIONS. ... s sssssasas s sssssssnsssssssasasas 43
R0 1 6 B ot 1) 1 43
Functional aCtiONS ... sasasans 44
Displacement dependent effectsS.......ummmmmmmmm—————————————————————— 44
DYNAMIC €ffECES . 44
EarthQUAKES. ..ot AR 44
ICE ACHIONS . —————————— 44
Other ACtIONS ... ———————————— 44
Structural MOAEIING ... ——————————————————— 44
APPLICADILILY o ——————————— 44
Overall CONSIAErations ... ———————————"—————_——— 45
L 17 o 45
Modelling philoSOPhY ... —————————— 45
Levels Of FE MOAEIliNG ... sssssssssssssasssssssssssssssssssasas 45
MoOdelling the 1eG.....c.ccuriimmrmrmmmsisrs s R 46
=3 1 1) i 46
Detailed 1@ ... ———————————————— 46
Equivalent leg (StiCK MOdel) ... sssssssssasas 46
Combination of detailed and equivalent leg.........ccounmnmssnninisnmsmsnsss————— 46
Stiffness adjUSIMENT ... ———————————————— 46
Leg iNClNATION ..o 46
Modelling the NUll.. s —————————————— 46
LT 1T o | PP 46
Detailed hull model...........oonnmnmmii——. . 46
Equivalent hull model...... s 46
Modelling the leg-to-hull connection .......ccccevveserrrannns 47
23 1 1) i 1 47
L0 0 L £y ) 1 1 47
D0 Ltz L D 0Ty ] ) ) 47
L0 D€ 1000 0 B0 £ 1) 1 47
Shock pad —floating jacKing SYSTEIMS ... sssssssssssssases 47
Jackcase and associated Dracing ... ————————— 47
Modelling the spudcan and fouNdation ... ——————————— 47
R 0100 Lo D 00 0 o) Lot ) o 47
Seabed reaction POINT ... ——————————————————————— 47
Foundation MOdelling........cocounmimmmmmnsssssssssss s ssssasas 48
MaSS MOAEILINEG....c.uvirmrcriiisisrrrs s ——————————————— 48
ApPPLication Of ACHIONS ... ———————————————— 49
ASSeSSMENT ACIONS .. —————————————————————— 49
Functional actions due to fixed load and variable load ..., 50
HUIL SAZGING ..ot AR AR e R 51
1\ o0 T ot 1) L, 51
INertial ACtIONS ... ———————————t——_—_— 51
Large displacement effects.......cm s ———————————— 51
L0705 10 10 Ut o0 g U5 (0 ) ¢ 1 51



8.8.8
8.8.9

9.1
9.2
9.3
9.3.1
9.3.2
9.3.3
9.3.4
9.3.5
9.3.6
9.4
9.4.1
9.4.2
9.4.3
9.4.4
9.4.5
9.4.6
9.4.7
9.4.8
9.4.9
9.4.10

10
10.1
10.2
10.3
10.4
10.4.1
10.4.2
10.4.3
10.4.4
10.4.5
10.5
10.5.1
10.5.2
10.5.3
10.5.4
10.5.5
10.6
10.7
10.8
10.8.1
10.8.2
10.8.3
10.8.4
10.8.5
10.9
10.10
10.10.1
10.10.2

11
11.1
11.2

EarthquUake acCtions......mmiisisismmsssssnsssssssssssss s ssssssssssssssssssssssssssssssssssssssssasasas s ssssssssssssssses 51
LT ot 1) 1, 51
201D 0T T 1) o L, 52
APPLICADIIILY e AR 52
=3 1 1) i 52
Geotechnical analysis of independent leg foundations.........cnmnnnn——— 52
Foundation modelling and asSeSSMEeNt.......cccuvimmmmmsmsmmmmmsssssss s 52
Leg penetration during preloading ... ss———————— 53
D6 T o 0T i ot () 54
Foundation Stiffli@SSES ... s s 54
Vertical-horizontal foundation capacity envelopes ... 54
ACCePLANCE ChECKS ... s sssssssss s s s s s s s snsmsmsasas s s s s s snsnnssasasans 55
Other CONSIAErations ... ——————————————————————— 56
SKirted SPUACANS ....couumsmsmsmsmssssssssssssssssssssssssssssssssssesens 56
Hard SIopIing Strata ... 57
Footprint CONSIAErations ... s 57
Leaning instability ... ——————————" 57
Leg extraction diffiCulties ... —————— 57
Cyclic mobility, liquefaction and liquefaction-induced lateral flow........ccovcvrinrrsnrnnesnsnsnsnnes 57
1. 1, 58
Spudcan interaction with adjacent INfrastrucCture ... —————————— 58
O Ta) 1B b/ ) o L 58
Carbonate material........c.oconnniinmsnn———. 58
StruCtural FESPONSE.....cocvirmrmsmsmsmssisssssssssssss s s .58
W23 0] 1 Cor 103 11, 58
General CONSIAETATIONS ...couvrnmsminisssrsrr s e e 59
Types of analyses and associated methods ........———— 59
COMMON PATAMETEL'S .uuiuiuiissssssssssssssisssssssss s AR AR AR R AR AR AR AR AR R RS 60
=3 1 L) i 60
Natural periods and related considerations ... ——————————-————. 60
D F= 10103 1 61
200710 0T b T 1) o 61
Storm excitation ... ———— S 61
Y00 9 (0T 1B T 61
=3 1 1) i 1 61
Two-stage deterministic StOrm analysis ... ———————————— 62
Stochastic StOrm ANAlYSiS ... ——————————— 63
Initial leg incliNation......co s ————————————————— 64
Limit State CheCKS ... s sssssssasssssssssssssssssssasas 64
Fatigue analySis . s e 64
Earthquake analysis.....uusssssssssssssssssssssssssssses 64
. 66
=3 1 1) i 66
L 66
., 66
Assessments in the area tyPes ... ————————————————————- 67
Additional factors for arctic and cold regions ........cn——————————— 67
Accidental STTUATIONS ... e R s 67
Alternative analysis Methods ... ——————————— 67
Ultimate strength analysiS.....———————————————— 67
107 000 (0] 0 67
Long-term appliCations. ... 68
APPLCADIIILY .t ————————————— 68
BT TT L) 1 0T 4L b 68



11.3 Special reQUITEMENTS ... AR 68
11.3.1 Fatigue aSSeSSIMENTE ... RS R AR R R A 68
0 RS T VT 7 L0 ) 010 ) 68
1 T 20 TN 002 g o0 253 00 0 00 0 o ol (0 ) o 69
11.3.4 Marine SrowWth .. —————————————— 69
0 RS TSR 00110 0T 1 (0 1 69
11.4 SUIVEY e QUITCIMEIIES. c.riisursrrmssrsessmssrsssssssssssssssssssssssssssssssssssssasssssssssssnssessnsnsse s E RS AR R AR R SRR SRR R SRR SRR R EE AR RER RS 69
12 Structural StreNGth... s ——————————————— 69
12.1 APPLICADILILY o —————— 69
12.1.1  GeNeral . —— 69
0 O 2 1 o L 74 0T U 70
/0 T 014 1) o U 74 1 70
12.1.4 Fixation system and/or elevating SyStem.......ccuunmmm———————— 70
12.1.5 Spudcan strength including connection to the leg ... —— 70
12.1.6 Overview of the assessment ProCeduUre ... —————————————,. 71
12.2 Classification of member Cross-SECIONS ... —————— 71
B0 R ' () 1117 gl 74 07 71
12.2.2 Material yield SEtrength ... ———————————— 71
12.2.3 Classification defiNItiONsS ... ———————————————— 71
12.3 Section properties of non-circular prismatic members........cuvnn———— 72
B2 T80 O €)1 T i |, 72
12.3.2 Plastic and cOMPACt SECTIONS...icuumiimsmsmismsmsmismsmssissssssssss s —————— 72
12.3.3  Semi-COMPACE SECTIOMNS ..ucvrrmrismsrssmsmsmssssmssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssassrsss s s smsassnsnssnsnnssassnnass 72
B2 1 T U 1T (3 ot o o ) 72
12.3.5 Cross-section properties for the asSeSSMENT ... ————————— 72
12.4 Effects of axial force on bending MoOmMeNt.......c s —————— 73
12.5 Strength of tubular MEMDBErS. ... —————_———_—_—————_———— 73
12.6 Strength of non-circular prismatic MeMDETS.......ccooin———————— 73
12.7 ASSESSINENT Of JOINLES .cocuieieiiiinirsnsnssssssssss s s AR R R R eE e 73
13 FA Vo ol=3 0121 o Lf 3 o) o 73
13.1 203 0] 1 or 10311 72 73
I 0 s B 0 1T o 1 73
13.1.2 Ultimate LMt STALES ...ccccccirirrismsismsmsissss s e R 74
13.1.3 Serviceability and accidental limit States ... ———————————————— 74
13.1.4 Fatigue LMt StAtes ... s es 74
13.2 General formulation of the assessment checK ... —————— 74
13.3 Leg strength asSeSSMENT ... e 75
13.4 Holding system strength asseSSMENt ... ——————— 76
13.5 Spudcan strength asseSSMENT ... ————————————— 76
13.6 Hull elevation aSSeSSIMENL ... s s s e p s s 76
13.7 Leg length reServe asSeSSIMENt ... s s ssssses 76
13.8 Overturning stability aSS@SSMENt.......couiimsmsnsss s ——————— 77
13.9 Foundation integrity asseSSMENT ... ————" 78
13.9.1 Foundation capacity CheCK... s 78
13.10 Displacement ChecCK. ... s ————————, 79
13.11 Interaction with adjacent infrastruCture.......———————— 79
IS 700 Y W) 1) T i LD 79
Annex A (informative) Additional information and guidance ... ——— 80
Annex B (normative) Summary of partial action and partial resistance factors .........ccocurnnnnsnses 283

Annex C (informative) Additional information on structural modelling and response

ANALY SIS crirrrrrrinismsmsssssssssss s . 285



Annex D (informative) Foundations — Recommendations for the acquisition of site-specific

€e0teChnNiCal data . ——————————————— 295
Annex E (informative) Foundations — Additional information and alternative approaches.... 301
Annex F (informative) Guidance on Clause A.12 — Structural strength........ccocovennissnsnscscsnsinen 328
Annex G (informative) Contents list for typical site-specific assessment report..........cccucvcsrruenns 342
Annex H (informative) Regional information ... 349
1 3310) 10 201 1] 1/ 358



		2026-06-25T23:17:17+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




