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Short Description

SACS on Tow Fatigue from sacs manual...



Description


SACS Sy ystem Tow Fatiggue dy Get Read me it to “Toow Fatigue”” 1. Undeer “Training Project” direectory createe a sub-direcctory and nam 2. Copy y SACINP.D DAT model file f from “Sp pectral Fatiggue” directorry to “Tow F Fatigue” dirrectory. Section 1



Modifying Modeel file



Step 1 Modify M the sttructure and only leavee the jacket structure in n the modell file Delete alll structural members m abo ove EL (+) 3.0, 3 keep joinnts 501L, 5002L, 503L, aand504L. Delete alll piles, cond ductors, w.b and dummy members inn conductor fframing. Use Miscc/Check Model to check k the model and a delete unnused joints and member groups andd sections. Step 2 Modify M the applied a weig ghts When thee deck is delleted, parts of o weights, surface weighht AREA annd LIVE withh surface ID D of MAINW WT1 and CEL LLWT1, and d member weeight MISC, applied on tthe deck aree deleted automatically. w group EQPT from m DataGen. Only O leave w weight group ANOD, WK KWY, and L LPAD in Delete weight the modeel. Step 3 Rotate R the structure and d add transp portation su upport canss Use Disp play/Zoom Box/Translat B e and Rotatee to rotate thhe structure aaround Row 1 (-) 90 deggrees. The type of translate and rotate iss About a Liine, the selecction criteriaa is All, clickk Apply to rootate the structure, then move the structuree up with Z = 81.25 m annd in X direection with X = 7.5 m, seee the g pictures. following
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SACS Sy ystem The struccture now is in a horizon ntal position.. Add joints S111, S11 13, S121, S123, S131, S133, S141, aand S143 1.775m below thhe joints 101L, 103L, 20 01L, 203L, 301L, 303L, 401L, 4 and 403L. The fixxities of added joints aree 111000. Add mem mbers with group g name of o CAN to connect the jooints S111 too 101L, S113 to 103L, S S121 to 201L, S1 123 to 203L, S131 to 301 1L, S133 to 303L, S141 to 401L, annd S143 to 4003L; Define the group pro operty as OD D = 30” and WTHK = 1..0”; Input thhe member offset as Z = -61.60 cm aat the top of the meember. Save the file as sacin np.jkt. The reevised jackett structure iss shown as bbelow.



Section 2



Creatte a Tow Inp put file and Perform th he Tow Anaalysis



C a file containing RAOs Step 1 Create R will bee input at cen nter of motioon X = -38.000 m, Y = 0.225 m and Z = 0.0 m. Eight (8)) direction RAOs There RA AOs are corrresponding to t direction 000, 0 045, 0990, 135, 180,, 225, 270 annd 315. AO lines is shown s below w: The part of added RA -----------------------------------------------------------------------------------------------------------------RAO HEAD D RAO DP40.0



-38.0 0.25 0. .00 R000 DP 0.798-90.5 0.008-1.6 0.32 6.42 0.013 30.02 0.36 67-84.6 0.03 3398.70
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SACS System RAO … RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO RAO RAO RAO … RAO RAO RAO



DP39.0



0.796-90.4 0.006-2.4



0.3186.58



0.013-1.07 0.348-85.4 0.03397.80



DP 6.0 0.025-68.1 -70.0 -56.1 -71.5 0.016-65.9 0.003113.0 DP 5.0 0.007-7.08 -7.9 175.0 -9.95 0.007-6.25 173.0 HEAD 45.0 -38.0 0.25 0.00 R045 DP DP40.0 0.564-90.5 0.574-89.0 0.32 6.86 0.24391.7 0.262-84.2 0.02 102.0 DP39.0 0.564-90.4 0.572-89.0 0.3187.02 0.23 91.3 0.243-85.0 0.02 100.0 DP 7.0 0.042-93.9 DP 6.0 0.018-68.1 DP 5.0 0.004-7.08 HEAD 90.0 DP40.0 63.1 DP39.0 65.5



0.042-93.0 -83.5 0.018-68.0 -50.4 0.004-7.0 -0.7 -38.0 0.25 0.812-89.0 0.32 6.58 0.81 -89.0 0.3186.73



0.02686.9 0.026-93.1 0.013114.0 0.013-65.8 174.0 -6.22 0.00 R090 0.34191.9 129.0 0.32291.4 137.0



86.4 112.0 173.0 DP -110. -110.



DP 7.0 -99.2 DP 6.0 -74.4 DP 5.0 -12.2 HEAD135.0 DP40.0 0.56489.5 DP39.0 0.56489.6



0.058-93.0 -83.6 0.024-68.0 -51.1 0.006-7.0 -1.03 -38.0 0.25 0.574-89.0 0.32 7.1 0.572-89.0 0.3187.26



0.03386.9 -93.6 81.0 0.013114.0 -69.4 106.0 174.0 -11.7 168.0 0.00 R135 DP 0.24391.7 0.26295.9 0.026-84.9 0.23 91.2 0.24395.1 0.026-85.3



DP 7.0 0.04286.1 DP 6.0 0.018112.0 DP 5.0 0.004173.0 HEAD180.0 DP40.0 0.79889.5 DP39.0 0.79889.6



0.042-93.0 -83.3 0.018-68.0 -50.3 0.004-7.0 -0.57 -38.0 0.25 0.008-1.3 0.32 6.58 0.006-2.1 0.3186.74



0.02686.9 0.02686.9 -93.0 0.013114.0 0.013114.0 -67.0 174.0 174.0 -6.37 0.00 R180 DP 0.0130.14 0.36795.4 0.026-82.3 0.013-0.94 0.34894.7 0.033-83.1



DP 7.0 0.05886.1 83.3 -86.8 85.0 0.03386.9 0.007-93.4 DP 6.0 0.024112.0 108.0 -56.3 109.0 0.013114.0 -67.4 DP 5.0 0.006173.0 170.0 175.0 169.0 174.0 -6.58 HEAD225.0 -38.0 0.25 0.00 R225 DP DP40.0 0.56489.4 0.57488.9 0.3226.99 0.243-81.2 0.26296.3 0.02 -79.3 DP39.0 0.56489.5 0.57289.0 0.3187.17 0.23 -82.0 0.24395.5 0.02 -80.6 DP 7.0 0.04286.1 DP 6.0 0.018112.0 DP 5.0 0.004173.0 HEAD270.0 DP40.0 -99.3 DP39.0 -102.



0.04286.1 161.0 0.018112.0 130.0 0.004173.0 179.0 -38.0 0.25 0.81289.1 0.32 6.32 0.81 89.2 0.3186.49



0.026-93.1 0.02686.9 0.013-65.9 0.013114.0 -6.25 174.0 0.00 R270 0.341-82.6 -82.4 0.322-83.3 -46.5



DP 7.0 81.6 DP 6.0 106.0 DP 5.0 168.0 HEAD315.0 DP40.0 0.564-90.6 DP39.0 0.564-90.5



0.05886.1 112.0 0.024112.0 130.0 0.006173.0 179.0 -38.0 0.25 0.57488.9 0.32 6.81 0.57289.0 0.3186.98



0.033-93.1 86.0 -98.7 0.013-65.9 111.0 -74.2 -6.27 167.0 -11.5 0.00 R315 DP 0.243-81.2 0.262-83.8 0.02696.9 0.23 -82.0 0.243-84.6 0.02696.4



DP 7.0 DP 6.0 DP 5.0



0.042-93.9 0.04286.1 0.018-68.1 0.018112.0 0.004-7.08 0.004173.0



158.0 0.026-93.1 0.026-93.1 130.0 0.013-65.9 0.013-65.8 179.0 -6.25 -6.23



-93.6 -67.7 -6.74 DP 79.4 79.3



87.0 113.0 174.0



------------------------------------------------------------------------------------------------------------Copy all RAOs lines into the model file and place them after Joint and before Weight. Step 2 Create Tow input file TOWINP.TOWFTG Add the Title shown below. Tow Fatigue - 3



SACS System



In tow option line TOWOPT MN unit is defined; Check off input echo and weight report. Uncheck consider loading only and pass loading. An INCRAO line is added to indicate that all RAOsare from the model file. A weight selection INCWGT line is used to include weight group ANOD, LPAD and WKWY for inertia load generation. The jacket structural weight is included automatically. Inertia loads will be created using WAVDEF line for the unit wave height with wave period of 25.0, 18.0, 11.0, 10.0, 9.0 and 5.0 seconds for 8 wave directions, 000, 045, 090, 135, 180, 225, 270 and 315. Four (4) load conditions will be generated for each wave. Load case numbers can be left blank or shall be carefully counted to avoid problems. The tow input file generated for tow fatigue shall looks like following: ------------------------------------------------------------------------------------------------------------TOW INPUT FOR JACKET TOW FATIGUE ANALYSIS TOWOPT MNEC WPOR INCRAO INCWGT ANODLPADWKWY WAVDEF 1 4 1.00 25.0 0.0 WAVDEF 5 4 1.00 18.0 0.0 WAVDEF 9 4 1.00 11.0 0.0 WAVDEF 13 4 1.00 10.0 0.0 WAVDEF 17133 4 1.00 9.00 0.0 WAVDEF 21 4 1.00 5.00 0.0 WAVDEF 25 4 1.00 25.0 45.0 WAVDEF 29 4 1.00 18.0 45.0 WAVDEF 33 4 1.00 11.0 45.0 WAVDEF 37 4 1.00 10.0 45.0 WAVDEF 41 4 1.00 9.00 45.0 WAVDEF 45 4 1.00 5.00 45.0 WAVDEF 49 4 1.00 25.0 90.0 WAVDEF 53 4 1.00 18.0 90.0 WAVDEF 57 4 1.00 11.0 90.0 WAVDEF 61 4 1.00 10.0 90.0 WAVDEF 65 4 1.00 9.00 90.0 WAVDEF 69 4 1.00 5.00 90.0 WAVDEF 73 4 1.00 25.0 135.0 WAVDEF 77 4 1.00 18.0 135.0 WAVDEF 81 4 1.00 11.0 135.0 WAVDEF 85 4 1.00 10.0 135.0 WAVDEF 89 4 1.00 9.00 135.0 WAVDEF 93 4 1.00 5.00 135.0 WAVDEF 97 4 1.00 25.0 180.0 WAVDEF 101 4 1.00 18.0 180.0 WAVDEF 105 4 1.00 11.0 180.0 WAVDEF 109 4 1.00 10.0 180.0 WAVDEF 113 4 1.00 9.00 180.0 WAVDEF 117 4 1.00 5.00 180.0 WAVDEF 121 4 1.00 25.0 225.0 WAVDEF 125 4 1.00 18.0 225.0 WAVDEF 129 4 1.00 11.0 225.0 WAVDEF 133 4 1.00 10.0 225.0 WAVDEF 137 4 1.00 9.00 225.0 WAVDEF 141 4 1.00 5.00 225.0 WAVDEF 145 4 1.00 25.0 270.0



XYZ
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SACS Sy ystem WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF WAVDEF END



149 153 157 161 165 169 173 177 181 185 189



4 4 4 4 4 4 4 4 4 4 4



1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00



18.0 11.0 10.0 9.00 5.00 25.0 18.0 11.0 10.0 9.00 5.00



270. .0 270. .0 270. .0 270. .0 270. .0 315. .0 315. .0 315. .0 315. .0 315. .0 315. .0



-----------------------------------------------------------------------------------------------------------------Step 3 Create C a Tow w Runfile an nd Perform the Tow An nalysis A Runfile is created for tow anallysis to generate and solvve the inertiaa loads. Totaally 192 loadd cases will be generated.



C the An nalysis Resu ults Step 4 Check The part of the tow analysis a results is listed below b
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SACS System ----------------------------------------------------------------------------------------------------------------------TOW INPUT FOR JACKET TOW FATIGUE ANALYSIS



DATE 15-FEB-2011



TIME 16:56:20



TOW PAGE



19



********************** WAVE RESULTS ********************** WAVE HEIGHT ..... 3.281 M WAVE PERIOD ..... 25.0000 SECS WAVE DIRECTION .. 0.000 DEGREES



POINT LOAD CASE



1 2 3 4



1 2 3 4



WAVE ************** DISPLACEMENTS *************** ************** ACCELERATIONS ************** POSITION SURGE SWAY HEAVE ROLL PITCH YAW SURGE SWAY HEAVE ROLL PITCH YAW DEG M MM DEG DEGDEG G'S G'SG'S *** DEGREES/SEC**2 ***



0.00 90.00 180.00 270.00



-0.010 1.122 0.010 -1.122



-0.002 -0.050 0.002 0.050



0.449 -0.311 -0.449 0.311



0.000 0.000 0.000 0.000



0.000 0.115 0.000 -0.115



-0.001 0.0000 0.0000 -0.0009 -0.023 -0.0042 0.0001 0.0006 0.001 0.0000 0.0000 0.0009 0.023 0.0042 -0.0001 -0.0006



0.000 0.000 0.000 0.000



0.000 -0.007 0.000 0.007



0.000 0.001 0.000 -0.001



… … TOW INPUT FOR JACKET TOW FATIGUE ANALYSIS



DATE 15-FEB-2011



TIME 16:56:20



TOW PAGE



66



********************** WAVE RESULTS ********************** WAVE HEIGHT ..... 3.281 M WAVE PERIOD ..... 5.0000 SECS WAVE DIRECTION .. 315.000 DEGREES



POINT LOAD CASE



1 2 3 4



189 190 191 192



WAVE ************** DISPLACEMENTS *************** ************** ACCELERATIONS ************** POSITION SURGE SWAY HEAVE ROLL PITCH YAW SURGE SWAY HEAVE ROLL PITCH YAW DEG M MM DEG DEGDEG G'S G'SG'S *** DEGREES/SEC**2 ***



0.00 90.00 180.00 270.00



0.007 0.001 -0.007 -0.001



-0.007 -0.001 0.007 0.001



0.000 0.000 0.000 0.000



0.000 0.000 0.000 0.000



0.000 0.000 0.000 0.000



0.000 -0.0003 0.0003 0.000 0.0000 0.0000 0.000 0.0003 -0.0003 0.000 0.0000 0.0000



0.0000 0.0000 0.0000 0.0000



0.000 0.000 0.000 0.000



0.000 0.000 0.000 0.000



0.000 0.000 0.000 0.000



-----------------------------------------------------------------------------------------------------------------------
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SACS System Section 3



Create Fatigue input file FTGINP.TOWFTG and Perform a Fatigue Analysis



Step 1 Create a Fatigue Input File Fatigue options defined here for tow fatigue analysis are listed below. Design life = 66.0 with Life safety factor = 1.0; All plates and non-tubular elements will be skipped in the analysis; API X prime curve with thickness correction is selected as S-N curve; Load case dependent SCF calculation using Efthymiou EFT method is used; Max and Min SCF will be prescribed. For fatigue option 2 line options of “Member Summ. Rep. (Life Order)” and “SCF Validity Range Check” are selected. Using joint selection line to define only joints 101L, 102L, 103L, 104L, 201L, 202L, 203L, 204L, 301L, 302L, 303L, 304L, 401L, 402L, 403L and 404L will be included for fatigue damage evaluations. Using SCF limits line SCFLM to define the max. SCF = 6.0 and the min. SCF = 2.0. The type of the wave spectrum is Pierson-Moskowitz The fatigue input file shall looks like following: ------------------------------------------------------------------------------------------------------------TOW FATIGUE TEST MN UNITS FTOPT 66.0 1.0 SMAXP SKMXMNSK *FOR TUBULAR CONNECTIONS, USE AXP CURVE FTOPT2 PTVC SCFLM 6.0 2.00 JSLC 101L102L103L104L201L202L203L204L301L302L303L304L401L402L403L404L SEAS * (SACS DIR - DIRECTIONAL SECTOR) * 0 DEGREES - FROM NORTHWEST FTCASE 1 0.01 1.0 SPC WSPEC 1 PM 7.50 12.500 .00013 WSPEC 1 PM 7.00 11.500 .00025 … … WSPEC 1 PM 0.50 4.500 .31507 WSPEC 1 PM 0.50 6.500 .11644 * 45 DEGREES - FROM WEST SECTOR FTCASE 2 0.01 1.0 SPC WSPEC 2 PM 7.50 10.500 .00013 WSPEC 2 PM 6.50 11.500 .00013 … … WSPEC 2 PM 0.50 5.500 .00685 WSPEC 2 PM 0.50 6.500 .10274 * 90 DEGREES - FROM SOUTHWEST SECTOR FTCASE 3 0.01 1.0 SPC WSPEC 3 PM 7.00 9.500 .00025 WSPEC 3 PM 6.50 9.500 .00013 … …



LPEFT
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SACS System WSPEC 3 PM 0.50 4.500 .32192 WSPEC 3 PM 0.50 6.500 .10959 * 135 DEGREES - FROM SOUTH SECTOR FTCASE 4 0.01 1.0 SPC WSPEC 4 PM 11.00 12.500 .00013 WSPEC 4 PM 10.50 11.500 .00025 … … WSPEC 4 PM 0.50 5.500 .02740 WSPEC 4 PM 0.50 6.500 .15068 * 180 DEGREES - FROM SOUTHEAST SECTOR FTCASE 5 0.01 1.0 SPC WSPEC 5 PM 11.50 12.500 .00050 WSPEC 5 PM 11.00 12.500 .00038 … … WSPEC 5 PM 0.50 6.500 .19178 WSPEC 5 PM 0.50 8.500 .00685 * 225 DEGREES - FROM EAST SECTOR FTCASE 6 0.01 1.0 SPC WSPEC 6 PM 12.00 13.500 .00025 WSPEC 6 PM 11.00 12.500 .00013 … … WSPEC 6 PM 0.50 5.500 .02740 WSPEC 6 PM 0.50 6.500 .11644 * 270 DEGREES - FROM NORTHEAST SECTOR FTCASE 7 0.01 1.0 SPC WSPEC 7 PM 11.00 13.500 .00013 WSPEC 7 PM 10.50 13.500 .00025 … … WSPEC 7 PM 0.50 5.500 .03425 WSPEC 7 PM 0.50 6.500 .10274 * 315 DEGREES - FROM NORTH SECTOR FTCASE 8 0.01 1.0 SPC WSPEC 8 PM 9.00 13.500 .00013 WSPEC 8 PM 8.50 13.500 .00013 … … WSPEC 8 PM 0.50 4.500 .27397 WSPEC 8 PM 0.50 6.500 .09589 EXTRAC HEAD AE.50 END



------------------------------------------------------------------------------------------------------------Step 2 Create the Fatigue Runfile and Perform the Fatigue Analysis A fatigue runfileis created by using the following options: Analysis type is Post Processing; Analysis subtype is Spectral Fatigue; The common solution file from the tow analysis is used in the fatigue analysis.
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SACS Sy ystem



C the Reesults Step 2 Check
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SACS System



Portion of tow fatigue analysis report for joint 401L and 403L: ----------------------------------------------------------------------------------------------------------------------------------*** GENERAL OPTIONS S-N DATA ....................... AXP NUMBER OF FATIGUE CASES ..



8



DESIGN LIFE ..............



66.000 YEARS



PERIOD FOR CYCLE DATA ....



1.000 YEARS



LIFE SAFETY FACTOR .......



1.000



MAXIMUM SCF LIMIT ........



6.000



MINIMUM SCF LIMIT ........



2.000



SPLASH ZONE BOTTOM .......



0.0 M



SPLASH ZONE TOP ..........



0.0 M



SPECTRAL ANALYSIS OPTION SELECTED TOTAL LIFE RATIO = 1.000 … … *



*



JOINT



*



M E M B E R



F A T I G U E



MEMBER GRUP TYPE ID ID



ORIGINAL OD WT (CM) (CM)



R E P O R T



*



* * (DAMAGE ORDER)



CHORD JNT MEM LEN. TYPTYP (M )



401L 401L-303X BR5



TUB



45.72



1.905 K



BRC



12.06



401L 301L-401L LG3



TUB



123.19



4.445 K



CHD



12.06



401L 401L-301X BR6



TUB



45.72



1.905 K



BRC



12.06



401L 301L-401L LG3



TUB



123.19



4.445 K



CHD



401L S141-401L CAN



TUB



76.20



2.540 T



401L 301L-401L LG3



TUB



123.19



4.445 T



GAP * STRESS CONC. FACTORS * (CM) AX-CR AX-SD IN-PL OU-PL



FATIGUE RESULTS DAMAGE LOC SVC LIFE



32.17



2.79



2.53



2.71



2.01



.0000000



T



INFINITE



2.53



2.47



2.00



2.00



.0000000



T



INFINITE



2.67



2.80



2.68



2.00



.0000000



T



INFINITE



12.06



2.12



3.24



2.00



2.00



.0000000



T



INFINITE



BRC



12.06



2.53



6.00



2.61



5.80



.22502-4



L



2933111.



CHD



12.06



2.90



6.00



2.56



6.00



.23869-4



L



2765123.



20.62



REQUIRED OD WT (CM) (CM)
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SACS System 401L 401L-4101 H41



TUB



45.72



1.270 K



BRC



12.06



401L 301L-401L LG3



TUB



123.19



4.445 K



CHD



12.06



401L 401L-4103 H41



TUB



45.72



1.270 K



BRC



12.06



401L 401L-501L LG4



TUB



123.19



4.445 K



CHD



12.06



20.62



32.17



2.65



5.90



2.21



3.23



.17242-4



L



3827853.



2.00



4.96



2.00



2.29



.66036-6



L



99945.+3



2.94



5.09



2.21



3.40



.0359820



L



1834.252



2.18



3.48



2.00



2.42



.56510-2



L



11679.27



---------------------------------------------------------------------------------------------------------------------------------403L 403L-302X BR6



TUB



45.72



1.905 K



BRC



12.06



403L 303L-403L LG3



TUB



123.19



4.445 K



CHD



12.06



403L 403L-303X BR6



TUB



45.72



1.905 K



BRC



12.06



403L 303L-403L LG3



TUB



123.19



4.445 K



CHD



12.06



*



*



JOINT



*



M E M B E R



F A T I G U E



MEMBER GRUP TYPE ID ID



ORIGINAL OD WT (CM) (CM)



R E P O R T



*



20.62



32.17



2.67



2.80



2.68



2.00



.0000000



T



INFINITE



2.12



3.24



2.00



2.00



.0000000



T



INFINITE



2.75



2.52



2.71



2.02



.0000000



T



INFINITE



2.51



2.46



2.00



2.00



.0000000



T



INFINITE



* * (DAMAGE ORDER)



CHORD JNT MEM LEN. TYPTYP (M )



GAP * STRESS CONC. FACTORS * (CM) AX-CR AX-SD IN-PL OU-PL



FATIGUE RESULTS DAMAGE LOC SVC LIFE



403L S143-403L CAN



TUB



76.20



2.540 T



BRC



12.06



2.53



6.00



2.61



5.80



.16822-4



R



3923466.



403L 303L-403L LG3



TUB



123.19



4.445 T



CHD



12.06



2.87



6.00



2.56



6.00



.17505-4



R



3770338.



403L 403L-4100 H41



TUB



45.72



1.270 K



BRC



12.06



2.65



5.90



2.21



3.23



.21166-4



R



3118200.



403L 303L-403L LG3



TUB



123.19



4.445 K



CHD



12.06



2.00



4.96



2.00



2.29



.79954-6



R



82548.+3



403L 4104-403L H41



TUB



45.72



1.270 K



BRC



12.06



2.89



5.21



2.21



3.40



.0355134



R



1858.454



403L 403L-503L LG4



TUB



123.19



4.445 K



CHD



12.06



2.12



3.52



2.00



2.41



.54693-2



R



12067.37



20.62



32.17



REQUIRED OD WT (CM) (CM)



---------------------------------------------------------------------------------------------------------------------------------
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