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DNV’s calculation tools deployed in 2023

Nauticus Hull and GeniE

Nauticus Hull V20.24 January 2023, with DNV July 2022 Rule updates (entering into force January 2023)

Nauticus Hull V20.29 September 2023, with CSR BC &OT January 2023 Rule updates (entering into force July 2023)

GeniE V8.5 January 2023

GeniE V8.6 May 2023

GeniE V8.7 June 2023

GeniE V8.8 December 2023

Nauticus Hull V20.24 with DNV July 2022 Rule updates Nauticus Hull V20.29 with CSR January 2023 Rule updates
Applicable rules Applicable rules
®) DNV rules Rule version: DNV rules Rule version:
DNV offshore rules July 2022 v DNV offshore rules January 2023 v
DNV HSLC rules DNV HSLC rules
DNV RU-NAV rules (only usable in Analyses->Rules) DNV RU-NAV rules (only usable in Analyses->Rules)
DNV RU-YACHT rules (only usable in Analyses->Rules) DNV RU-YACHT rules (only usable in Analyses->Rules)
IACS CSR for bulk carriers and oil tankers ®) |ACS CSR for bulk carriers and oil tankers
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DNV’s calculation tools deployed in 2024

Nauticus Hull and GeniE

Nauticus Hull V20.30 January 2024, with DNV July 2023 Rule updates (entering into force January 2024)

Nauticus Hull V20.31 July 2024, with CSR BC &OT January 2024 Rule updates (entering into force July 2024)

GeniE V8.9 Feb 2024

GeniE V8.10 June 2024

GeniE V8.11 Nov 2024

Nauticus Hull V20.30 with DNV July 2023 Rule updates Nauticus Hull V20.31 with CSR January 2024 Rule updates
Applicable rules Applicable rules
®) DNV rules Rule version: DNV rules Rule version:
DNV offshore rules July 2023 v DNV offshore rules January 2024 v
DNV HSLC rules DNV HSLC rules
DNV RU-NAV rules (only usable in Analyses->Rules) DNV RU-NAV rules (only usable in Analyses->Rules)
DNV RU-YACHT rules (only usable in Analyses->Rules) DNV RU-YACHT rules (only usable in Analyses->Rules)
IACS CSR for bulk carriers and oil tankers ®) |ACS CSR for bulk carriers and oil tankers
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Nauticus Hull's release document
Summary of enhancements and corrections, with reference to support case

Nauticus Hull V20.24 (January 2023) — Summary of enhancements and corrections

3.1 Enhancements and other modifications

3.2 Corrections

DNV ©

18 DECEMBER 2024

stiffener profiles other than L, T, U, box and circular tube (for
instance HP bulb profile) was calculated based on wrong
coordinates resulting in wrong combined stress. Corrected,
calculation also checked for other issues

A [casos [ Description [0 ) )
[ Area Cases | Descripton ©
I Rules\DNV 375676, | Ice- factor, m1, f 317434
424704 | be overrdden when s detemnn based on apphed P Rules 1361812 | Stiffeners - section modulus - Zact did not consider web angle to | 293743
e— plate between 75 and 105 degrees, Corrected,
Section Determination of spacing hﬂween longs when : hu" form is 307496 Rules\DNV 401584 | No loads were calculated for tanks defined as type "Other" even | 355014
Scanthings present was bued on an Intersection In YZ-plane giving. though liquid load was specified as content, Corrected.
oraen vt Rules\DNV Baltic Ice Class Excel spreadsheet updated to latest rule edition. | 374826
bt Y AR Rules\DNV 215228 | Corrected error in calculation of minimum power requirements | 376238
mnslder uue distance between stffeners. for 1t A
l Section 306154 | Bulk Carrier - span of side frames was not determined based on | 172616
1 \ Scantlings the definition in BC rules and could give wrw span in areas
2 - ! with shell curvature (typ. fore ship). Correct |
Section 393180 | HSLC - Result from cross-section analysis rweil:d eroncous | 341841
~| B I Scantlings allowable stresses in certain situations. Corrected.
. S, Section HSLC - Pitch slamming zone was determined Incorrectly causing | 410219
i Scantlings pitch slamming pressure to be applied where it should not
i S | | Corrected
N Section 297441 | Transversely stiffened plate was not calculated if the width of 156830

Section Floors - switching between floor and transverse stiffener now 93202 Scantlings plate was shorter than transverse stiffener spacing. Corrected.

Scantlings possible from stiffener property grid without need for Section 424229 | Bow Impact - pressure was set to O when flare angle alpha was | 391315
redefinition. Material and profile type shall be specified when Scantlings 0 degree. Corrected.

! switching to transverse stiffener. Section Bulk Carier - steelcof lads. Whe floor spacing was U, cross. | 393673

Transverse wrol of 386993 Seantlings section a system error and

Bulkhead now moved autside the eontext of 8 seecte stifener and. Ayl o 3hpa i ba adace ,,w,(,n, s not set.

context menu of the 20 view. Section Connection strength/weiding for deck loads, CSR and DNV, x- | 356745

Compariments | 368120 | SR Tank - compartment o, balstconditon - creae 333067 Scantlings position when calculating additional positions

and Loads 331133 | standard now includes Fuel oi tanks, Lube oil tanks and Fresh Section Reromber SEFToner 1o Wak Cased on sEser dEirTiom 186452
water tanks,___ Scantlings sequence, not distance from start of panel, This could lead to

< 385906 | C Joads U0 - 303046 105 out of sequence. Corrected, now uses distance from start of

and Loads. the deck height to prevent application of UDL on adjacent vy

ks — Section 426381 | CSR - connection area involving tripping bracket. Calculation 396045

3 FE Fatigue tool - Additional lmemlednte stress for Crack 360886 Scantlings used wrong ReH (235 rather than the specified ReH.

Propagation and Fracture méchad Section 341063 | CSR BC - Modification of side frame bracket width did not have | 264480

e Liquefied gas carriers with ndependentcyindrcal ks ofype | 351670 Scantlings any effect on the results, width was always calculated based on
C-FE iduiced ln'tha FE mnager the stiffener web height. Side frame definition now extended to

30 Model 3D model default unit 179246 allow for override of bracket width for upper and lower
[m] to [mm] to be consistent with other dialogs. brackets,

‘Analysis Tools DNV OSV - transverse bulkhead analysis - check of minimum | 382555 Secton 429074 | Transverse stiffeners in 3 ross-section covering both sides - 302087
thickness for superstructure front bulkhead and deckhouse Scantlings span for starboard stiffener were different from port side

stiffener even though starboard stiffener had identical

Analysis Tools n Section Scantlings' Results grid, the user can open the EPP | 340533 ey Sekoe Caaies” :
. DAV Section Cross-section analysis - segments with “Undefined” position | 407079
s ek rength, and get the required thickness Scantlings codes will cause unpredictable analysis results or lack of results

ules only] . Awarning is now given prior to the analvsis if there are any.

Analysis Tools In Transverse Bulkheads' Results grid, the user can nntn the 382044 432270 | Inconsistent behaviour of the LMLA (Local Model Load Applier) | 409182
EPP design iteration tool, where the user can iterat Section Ta17188 | | tool v-xea The following foad types in the global model are now
lengths/yield strength, and get the required lhltkness (ONV. i | suppore

- Riles caly). - [section a6

Analysis Tools Minimum thickness list introduced for DNV and CSR rules. 160535 Scantlings o Transfer of tateral peassistas and temperature loads are
Access from Analysis - Rule calculation tools | New and select supported.

Minitmum thickness lst spreadsheet. P— « Transfer of line loads are, in general, not supported.

Analysis Tools n Section Scantlings' Results gnd, the user can open the 382041 e T Exomption s static gravity represented as a fine 1oad In
tiffener design iteration tool, where the user can iterate on Scanthngs Geni€ global model (that will be ignored in the load transfer,

but a static gravity load card will be applied to the sub
Rules only). model)
‘Analysis Tools Il:':fﬁnwmz Bulkheads' Results gid, the user can openthe | 382042 Secion 1574 - Tranaher of nodi Moads a0 O sipported W the point1oed
stiffener design fteration tool, where the user can iterate on Scantlings In the global modelis applied in way of & topology point
Rul b | leg intersecting geometries) .
e i . M“c:' :’" V’d T 7 P 418386 | CG-0136 Liquefied gas carriers with membrane tanks - flooded | 360611
-Beaen pos od::'e;_““l" s‘:[:ﬂ =g :::::";’) S:’:(‘"‘::ms Transverse a15717 | | LC missing for aft and forward cargo hold region
h " e. % Bulkhead | could Analysis Tools 420123 | Gas: 3D Tank Pressure spreadsheet for calculating loads and 383449
without peofle. Transverse 433777 Tum- accelerations according to 1GC - calculation of tank CoG X from
Bulkhead | midship and tank CoG Z from waterline were wrong. Corrected.
panel| Analyi Tous | Buckiing - SPBM using Case 2 for clamped boundaries, changed | 366627
handl toCase 14,
impre Analysis Tools 419362 | Rule Check Excel - startup failed with message “The system 382806
cannot find the file specified", Startup mechanism extended
with more checks to try to find the executable and finally
offering the user to select the path to Excel.exe if not found
30-Beam 432604 | 3D-Beam - Sig-My used in calculation of combined stress for | 408852

Nauticus Hull V20.29 (September 2023) — Summary of enhancements and corrections

3.2 Corrections - highlights

3.1 and other
[ [cuen | oesepon [
Rules\DNV DNV - Gas - Added possibility to specify design vapour 249518
pressure for liquefied gas tanks type A/B that shall be used for
static design load scenarios. Available from DNV rule edition
July 2022,
Rules\DNV three 424518
decks - now considers g
decks above 07D, Inadciton, i case detection of coninsos
decks returns unexpected number, a checkbox is avallable
when Number of continuous decks above 0.7D is less than
three. The state of this checkbox will then be considered when
determining the slenderness coefficient C. The detected
number of decks is now also included in the report,
Nt o et dcs e 070 bom i §
Ve s e B s o e
Section In Section Scantiings, for NV Rules, proposed scantiings are | 93184
Scantlings now shown in the result grid for stiffeners where buckling
fails. Implementation is now same for DNV Rules as for CSR 8C
andoT.
Section ‘Grouping principle for longitudinal stiffeners introduced. This | 123472
Scantlings can be activated by an option in the Run ialog of Section
Scantlings. The groups are detected based comparison of
multiple stiffener parameters, loads and panel geometry.
Section general 128997
Scantlings Indication of upper and lower extension of ice belt. Display
canbe
Section In Section Scantlings, for DNV Rules, plates and stiffeners with | 409117
Scantlings 2 bending effectiveness less than 10%, were always
Oth rs
bending stress coefficient for plate and stiffener. Now, all
plates and stiffeners in Section Scantlings are considered as
fthe
Section 445084 | Torsional characteristics was shown in result tree only for 435583
Scantlings. limited ship types. Now shown in general, irrespective of rule
set or ship type.
Section 445384 | CSRand DNV - torsion characteristics - increased number of | 435584
Scantlings decimals for torsion constant.
Section Color piot properties - “Construction type" added to the list of | 475543
Scantlings properties that can be plotted.
‘Analysis Tools Display of capacity curves for local Eigenvalue and Global 372029
in PULS 64-bit version. |
‘Analysis Tools Tn GenlE the PULS buckiing code was previously depending on | 373287
the 32-bit version of Nauticus Hull (V18.15 January 2018).
Now GenlE can use this 64-bit version of Nauticus Hull when
funning PULS.
30-Beam 30-Bearn - functionalty for auto-save of model extended. Five | 439703
{5) backups of the model representing the fast five stages will
This will
he model after an abnormal termination of 30-Beam.
Other 459623 w selecting worst load case in Geni€ and opening SPET (Singe | 460076
Panel Buckling Tool), then the LC giving the highest total
utilisation factor was always shown. Now SPBT can show the
worst load case for stiffener buckling if Uf_StiffenerBuckling is
Other 461958 | In the Rule Calculator, for DNV Rules, envelope accelerations | 463923
for FLS are now provided.
Ship Data Frame table definition - value for spacings now accepts 483735
decimals.

s [cmer [ouawon o
Rules\ONV 461713 | Ice - data transfer from Ship Data to spreadsheet "I(e Class, | 462691
Baltic” - wrong data transferred for xaft and xforw
Corrected
Rules\ONV 464873 | P_ls_4 pressure was not considered In design load set TK-2 | 467696
when freshwater tanks. Error revealed in Rule Calculator -
Corrugated Bulkhead and 30-Beam - Get rule loads.
Corrected.
Rules\ONV DNV Rules - bow impact calculation for bulk carriers non-CSR) | 469205
and dry cargo ships. Full load loading conditions, like
“Homogenous", were not considered as the "Fullload” loading
condition required by the rules. Corrected, full load loading
conditions now considered for bow impact pressure
cakculation even though name of loading condition type differ
from "Fullload" in Compartments and Loads.
Rules\DNV 00136953 | For stiffeners with flange thickness not in accordance DNV | 479738
Rules Pt.3 Ch.3 Sec.2 [3.1.1 b], the effective free flange
outstand was not Corrected
Rules\ONV 0139200 | Ice-C ce frame web thickness minimum requirement Srm | 479731
was applied as for higher ice class. Corrected, Smm minimum
forice-C.
Rules\CSR 447954 | CSR slenderness result plot indicated plates below aa017a
requirement even though requirements were met and was OK
in grid. Correcter
Rules\GSR C5R BC - Rule Calculator - Plates and Stiffeners - corrasion 66835
addition for tra buikhead in dry
Corrected. |
Rules\CSR 00141336 | CSR BC - reduced hull girder shear capacity for longitudinal | 481223
h ol
This was due to 3 factor resukm 0o Iont bhd was
found. Corrected, detection of long bhd impre ol |
Section 243642 | In Section Scantlings, for both oY iulzs v SR B or, | 433064
Scantlings theprogran wroag sed web mmm thickness to ukulm
ukd have been using aft and
FE Torsiine load applied to o bnm ina global model, the LMLA | 417453
Section 446570 d
Scantlings loads to the !ubmndel. Now fixed. . |
FE 438099 | For a Nauticus Hull cross section with rounded deck corner, | 423610
S export of boundary conditions to GenlE falled, Corrected.
FE 453910 | In the FE manager, envelope accelerations according to DNV | 450520
Rules for heavy unit loads were wrongly calculated. Now fixed.
Section 453113 FE 455028 | In NH V20,24 wrong static heeled pressure for C-type LNG 451582
Scantlings carriers was introduced in Nauticus Hull V20.24, Now fixed. |
LIFE 462649 | For buckling in way of openings modelled with the hole 465264
Section 457134 concept In Gen, there was a limitation In the SPET (Single
Scantlings Panel Buckling Tool). Fixed now so SPBT can correctly show
Section different reference stresses for sub-panel and stiffener.
Scantlings FE For FE cargo hold models with independent tanks, f excluding | 467369 |
‘one load case in the analysis, the TSCF (Tank Support Coupling
| Forces) tool did not distribute any friction force. Now fixed.
Scantlings 448918 or Pillar buckling In 30 Beam, buckling curve 'a’, as defined in
DNV-CG-0128 [5.4], was wrongly assigned to some profile
types. Now fixed. |
30-8eam 459263 | 30-Beam - deflection view when a tapered beams was 461592
Section selected. Graphic representation of the deflection was
Scantlings corrupted. Corrected.
3D-8eam 00136664 | 30-Beam - ghost points with loads occurred causing analysis | 476063
Section 464842 to crash. Corrected, solver updated to prevent such crashes.
Scantlings An export to xml and import from xmi is still needed to
manually remove the ghost loads.
Other View case selection were showing wrong content after 408980
switching to Compartments and Loads node and back. Other
navigation scenarios were also eventually giving unexpected
content in graphic view when returning. Corrected.
Other 444809 | When opening Single Panel Buckling Tool {SPBT) from Genlf, | 434644
“No stiffener” for stffener 1 gave wrong results. Corrected.
Other When exporting a Nauticus Hull cros secion o GeniE, 456581
was in
- ___ | GeniE. Nowfixed. N —
Other 460637 | Drawing calibration - specifying X-position for drawings in YZ- | 461878
plane now using same approach as for cross-section
positioning. This will eliminate possibility for entering
erroneous syntax when locating a drawing along X-axis.
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Nauticus Hull's release document
Summary of enhancements and corrections, with reference to support case

Nauticus Hull V20.30 (January 2024) — Summary of enhancements and corrections

3.1 __Enhancements and other improvements
Ar Case # Description 0

3.2 Corrections

Nauticus Hull V20.31 (July 2024) — Summary of enhancements and corrections

32 Corrections

[area [cases | pescription [
Section Grouping - group detection process extended to detect 489279
Scantlings ,m,“,,.e groups D, two or more sequentially placed stiffeners Rules\ONV DNV - torsional buckling - calculation of coefficient omega C | 417718
L was based on old rules. Corrected.
Section 00158816 (ylmdn(al bilge defined by two or more splme segments can | 528754 Rules\DNV Sea chest compartment - erroneous corosion addition tc 520467
Scantlings during analysis. Corrected
d,sp.md 2s part of the tooltip o lhe bnlge segments that Rules\ONV 00157101 | DNV Offshore - sea impact. Requirements for sea impact were | 523034
meets certain criteria, See user manual for detailed not considered for July 2021 rule edition and newer.
i ¢ Corrected.
T When exporting 30 model from Nauticus Hull to GeniE, Sets | 209697 Rules\ONV 00158105 | DNV Offshore - fatigue. Calculations were using parameters | 528479
can optionally be exported. as defined for ‘Others' in table Pt.3 Ch.9 Sec.4 [4.5] Table 2
FE ‘When exporting 30 model from Nauticus Hull to GeniE, 210515 causing Msw-s to be used for ballast condition. This is now
Structure Types can optionally be exported changed, and the following applies:
FE types from Nauticus Hull to GeniE | 523905 Operating load cond: sag
via Ruleloads.xml file, the new structure type FacePlateofPSM -Transit load cond: sag
i assigned. Thi ed by -Fullload load cond: sag
JavaScript corrosion additions according to CSR. -Ballast load cond: hog.
30 Model For Nauticus Hull 30 model, connection graphics w a08811 Rules\CSR CSR - slenderness - plates. Error in rounding of net thickness | 501177
previously only available in 20 view. Now also avaulable in30 requirement, Example: 8.25 was rounded to 8.0. Corrected,
iew. now rounding to 8.5.
30 Model For 30 model Rule check of cross section with cylindrical bilge, | 501799 Rules\CSR ‘CSR Buckling of stffeners - rule edition January 2022 - stress | 524674
the program was not able to determine a bilge radius. Now a due to torsional deformation sig_w should be set to 0 when
radius will be computed for cylindrical bilge. axial stress sig_a less than 0. This was not done. Corrected.
‘Analysis Tools | 00152946 | Rule Calculator - show/hide rows. Any data enteredinthe | 502569 faRECeR, CR BC-update ol Kc (o landary 2023 nde editiomwastiot. . | 530931
rows béfore hidng she rows would bé consideredn shaysis. considered in the pressure calculations for fatigue. Updated Kc
This could cause unexpected results and lead to confusion. now considered also for the fatig
The checkbosas for hiding the addtiohal fows are now giéved Ship Data YZ-grid, erroneous definition stored on workspace that could | 532311
out if any value in these rows has been entered o otherwise i Eoymessage Fated th load workspace item ShipData
modifled: B this; the paraméters ided 1a analveis bacoria - Object not set to an instance..." when opening workspace.
transparent. To hide these rows, the values must be removed Corrected, opening process now will attempt to repair any
and any checkboxes in these rows need to be set back to ermoneous definitions.
default state. Section 00146635 | Shear flow for with 490585
Analysis Tools Spreadsheet for DNV-RP-C202. For WSD calculations, usage | 527719 Scantlings vertically corrugated bulkhead could fail depending on the
factors for area check are now adjusted. Minimum ring area in calculation positions. Corrected.
equation 3.5.1 is now checked without adjusting for allowable Section 00153501 | DFF factor applied to longitudinals according to DNV 0S-C101 | 510276
stress factor n_ p. Scantlings (Offshore, Fatigue] was not accessible from the stiffener
Other 428213 | Added possibility to delete multiple cross-sections or 399655 property grid. DFF=1 was always used. Corrected.
transverse bulkhead mode ;; ".e fu,,( ion is invoked by Section 00154528 | Cross-section with corrugated bulkhead in CL - analysis aborts | 517907
choosing Delete from top ;Sﬂmﬂ Scantlings or Scantlings with message about panel not fully covered by plate.
Transverse Bukhesds, ‘“*’d WSS""'"V to delete multiple Corrected. Analysis now completes normally. This was a false
rule calculation files in Analysis. Support for sorting also error as panel was fully covered by plate.
Bt _ S— Section in the Transverse Bulkhead tool, for DNV Rules, user-defined | 529130
Other In Nauticus Hull's profile library, plastic section modulus for | 526443 Scantlings angle between the stiffener and PSM was ignored. Now
standard profiles is now available. Sotrecid
Other Archived workspaces (zip-fles) attached in e-mails.In certain | 529154 SR 00180061 | DNV Offshore rules -vertical hull girder strength - wrong 536296
shistiona; depending on the seaurkty poicles ajipled, It was Scantlings material for determination of applicable k-factor in deck was
not possible to save the attachment to disk. The reasons for wied g Sinonest desilts, CORREted,
:’:‘:‘:;‘x:;": ::e":;':ﬂep;;:'i';'xi‘:g: 7:::‘;‘[':: ;::: Transverse 00157926 | Transverse bulkhead tool - since January 2023 release, 525676
g ¢ i Bulkhead flooding check did not consider the deepest equilibrium
et s ymical i e sk ), the e itk Lt waterline table defined in Ship Data. This could produce non-
8 oW addec 1o te JavaScripk fles whven acchived wid. conservative results as freeboard deck height defined in Ship
removed when extracting the archive. Data was used. This error did not appear in Rule Calculator.
Corrected.
Transverse Stiffeners on transverse bulkhead for LNG carriers - 534158
Bulkhead determination of bending moment factor f_bdg did not
properly consider horizontal stiffeners. Corrected.
Transverse Stiffeners - bending span |_bdg specified or determined based | 534173
Bulkhead on end connections were not considered in analysis.
Corrected.
Analysis Tools For standard profiles defined under Libraries | Profiles, the | 244207
calculated plastic section modulus was not according to Pt.3
Ch.3 Sec.7 [1.4.5). Now corrected.
Analysis Tools | 00145797 | Spreadsheet - connection strength. Description of parameter | 489574
P was not updated from July 2018 edition (P=P_F8) to July
2019 edition (P~0.5P_FB) leading to possible doubt on what to
input. Corrected, description updated.
Analysis Tools Rule Calculator - weather deck pressure - incorrect static 296979
pressure calculated when Z-coordinate of LCP was lower than
D. Static pressure on deck was erroneously relating to D.
Corrected.
Analysis Tools | 00150692 | Minimum thickness for Deckhouse position codes incorrect | 498769
when deckhouse EPP starting at the height defined as "Height
of freeboard deck” in ship data. Corrected, also applies to
6 DNV© 18 DECEMBER 2024 crossecton snabs
Analysis Tools | 00182120 | Rule Calculator - definition of Hull girder properties - 539790
“Redefine from cross- " was Corrected.

DNV

Enh:; and other modifications
[casor | ouscripton le | aes Coser | Duscripion ©
e 362282 | For DNV Offhore e, f more than 2 prescriptive Iolulnl 304466
ined,
e generating FE load cases in F€ manager.
3 WP g s Tt oo B otater (0 Crrerr Offihore - Production and storage unit - the stem slamming | 533632
Rules 300373 | When switching to another rule set In Applicable rul o
Ship data (e ¢ from DNV Rules to CSR BCEOT), the h forma presciptve 3 model in Nautcus Hul. fwv_uls, Corrected, pressures are now multilied by the
loads was not autamatically re-calculated when acct FE 428955 | TheLocal Model Load Apple (WILY) toorun i GenlE now | 403474 fun_uls 3t midehi which may result in a reduced or increazed
girder loads, This limitation is now remaued, h | impact pressure.
Fules Welding In way of connection between stiffeners an wave load analysis). Rules\OWV ONV Offshore - fatigue, K and GM apolied as specified for | 533975
Throat thicknesses now shown in additional result tf FE 00140458 | For non CSR tankes, the FE load templtes used he C5R 473508 “Others" giving undesied results. Modified, now appbed a5
sizes” 8¢ di for tanker > 150m (CSR).
Rules\DNV For DNV Rules the design load sets are now indepen ‘order to comply with DNV Rules, The non-CSR templates are Rules\ONV. 00188848 | ONV RU-YACHT - It was not possible to set Restricted Service | 552311
esch and Ioaits now updated according to DNV Rules s~ RShtoNene (-R0), s couk resitn wrong weve
compartment loadjwheel load/UDL is created in am FE ng Nauticus Hull ssens ! coefficient being us
condition, the relevant design load sets are aiways ¢ . gl e o A W Gt Wb i 2 FO£ DAV Bules DOcking requestents acoordne tn 00 0128,  |[/sems:
gt Hire the average bucking sress shal only be Poisson corrected
e analysis mprasarad with the hole concapt ks SanlE. when both x and y stress arein compression andis now
Rules\DHY DNV Offshare - Naming of Ioad scenarios updated & € Wihen exporting FE model from NH to Geni€, the user can now | 530601 omated.
with DNV Transit and Survival. sty extentof i model o be exporte. Rl \ONV HSLC - monohull - Bwi instead of B was used n calcuation of | 569637
Rules\DIY Stifener fatigue results - eport of part damage. fes FE " n 536893 Muw. Corrected. &
showing damage and predominant EDW per loading suffeners,onythe grester tfenrs e expored (u Gen | | caiculations
added to the fatigue result tree. for overlapping beam: Rules\CSR 00188080 | CSA - connection strength - welding. Erroneous welding factor | 550795
Rules\DHY For DI Aules the local scantiings requirements for | FE in FE manager, export of global modets & now only available | 564502 used for lug/direct connection when stiffener penetration
neta for Container Ships and MPV with long centre cargo hold. armanged without web stffening, Factor asfor open siots with
Rules\DWY | Q182156 | IGE - Polar Class - asimth or podded propellers -thi FE ‘When exporting a Nauticus Hull model to Genit, the madel is | 565657 ected.
o ainoamitically soved K 6ok Rules\CoR 00189003 | Connection strength. Depending on position A% or Fwd, Pl or | 552332
! | #2 was incorrect (to0 high), Corrected.
farward of the section where the parallel ship side 3 FE Performance when exporting of FE model from Nauticus Hull | 569770 +
4, a¢ described 1n{4.7.2), Now hishapedeaiiouiniy ) Ship Data 237275 | Ship data. I class parameters, graphics fo ice regions. 2252
Rules\CoR GSR - fatigue results - Ka and Kb stress concentration FE InFE manager, the GUI i better aligned between the different | 574418 mekdng & impossible 10 correct Boundaries of aphics now
o shown in resul table - model
vpe 2 imited to prevent obscuring cels
Section catssezs emory consumption. Slow perfa ship model, local model) S O e e e T
seantiings and increased memary usage ever time while repeal FE When exporting a set from Nauticus Hullfo GeniE, the setwill | 577537 Scantings frame property interface a5 the genersl "Web angle o plats”
analysis runs. Improved, performance and Increased mirroring,
of the znaly Dinx are added Ia the same set, webf eb late”
Section ca1sso0t 30 Model THD | 361131 csa s5736
scantiings increased memory consumption until NH respanded D oy Bt b i rare bt Scantings bottom.
practically not atall. Memory handling signficantly chieck Is now implemented préventing overispping plete Dart below inner bottom were not applied, Corrected.
now forcing memary cleanup after previous run whi seaints) or derlingli Section %o DNV Offshore rules, some rule cakculation messages from | 534122
of amalis s recuestes. L Fryveny When importing a 3D model % Nautiows uli via the OCK ey Scantings Section Scantlings were missing n the report. Corrected.
Section TEHO tool, I iy Section For CSR BC and OT, in Sect| Offset between GeniE model and NH was wrongly not
Scantlings fesultin the results table, the stiffener's property g1 aisliety Scantings twReq requirement was considered. Corrected. ___|
also available. } 1 4 - was equal to corrosion ad F InFE Fatigue Tool, It s now stated that result fies with 2nd | 553926
Section Import from POSEIDON - alignment of longitudinals, >0 Mod¢! ':‘d"’* Vf”? for ki tprimtad “'"’"’";'; mu‘n.::,"me gl il Section Fatigue analysis - advance. order el
Scantlings Iﬂ:onslsunl use ofGlobaZ or GlobalY m«me for ’_':::“‘y'::' d";::“ "“:;:’I;:‘;m“ ::m i 2:’]" Scantlings ;ovlbom att '"dzmh::::: FE 00197107 | Wh transverse bulk! 569772
position H:ThE 0w VR > factors" was not checked. o Gnk the et outer shetwas wongh e
s e e 12T 3D iod) For 2 30 model, selection fiter for openings s now. 546400 Kbas applied to the end o hiph e
mplemented siar o other scantng bjc pes calculation of permisible g T
(olate/plate seam/stiffene Section ompartment mapping
positioned at constant  along vessel and vice Versa|"3p Madel | the user can now In 30 view select all plates, | 547039 Scantlings. mapped to 3 ok fa Jeva’criot fusclion, oy Specg o compactmant
GlobalY. Import from POSEIDON Improved. name (defined in compartments and loads) was not slowed.
- al stiffeners, al plate seams or all openings belonging to a mapped when re-opening ety
Section 00186511 cells when iys panel by double-clicking. : ivgon
Scantings may o o — P inFE manager, Fspeciy poligan oad rea o UDLn couier | 385145
30 Model For TBHD tool or 3D model, when creating 30 stiffeners or 30| 550850 mapping process did not 3 it alidserddanedinds
cross.section or transverse bulkhead model thtis i : Zite o .
i plate seams on plane geometry, they are now represente e 30 Model o o o i ka0 ane Wit cotsd [ R9RRE
mapped to a compartment. The mapping status s n nodes, similar to 20 stiff d 20 seams. bikwean 1st aft and 15t i stiffeners' ends were not correctly connected to Intersecting
visible unless view case Compartments is selected. |35 todar Nautses thl now Sopports Ingart of miodls W SCK ichecis | SV3EI Section Transverse stfeners - del bk
compartruentamay Jaad o fise res S, whick s i va Saske, 30 Model When crestinga new piaie ona 30 moders owershll e | 426612
easy t0 spot. The mapping status will now be check( 35— O e e | tiffeners not to have acet
opening the Run dalog and s message stating the n ol sesectlon oo i SETT When intersecting 30 model and creatng 20 cross section | 455425
status, like *3 of 18 compartment cells not mapped Info, i d 0196367 | Crosss STyl view, color coding of connection properties was not available.
shown. v used in the analysis (connection area requirements, fatigue Scantiings Corrected.
Section - program did not prop assessmen, effative stiffener spans) 1 o X Sowaaw When interzecting 30 model and creating 3 20 cross section | 465558
S Xy from peesious nalysi eunt of Whe seme a5 ey For 3 3D model, the user can now delete opening(s) in 30 | 562645 o ¥V, chimges £ 2D mods) packlan costes jeere nct confecty.
m«mxmmm out-of-memory and slow behavi e o 5 e | updated on the 20 cross section view. Corrected
prograi 3 5657 | oo Vo i, ooy b ey | PO W InNH 30 model, performance s significantly improved when | 548198
i resuling n 3 sinificant recuction of consumed] >0 MO0 Fors 30 model the usercan BowIn 20 viewselect slptate. 543637 " it it modefling 20 siffeners terminated on outer shedl (5.
seams or all openings belonging to a panel by double-clicking viewin a tranayerse bukh
Section For Section Scantlings, additional intermediate pres| R (o et s it transverse deck stfeners).
Scantings MOLERS A MO £ essures in static 1| 3 yogey In the 20 view of a 3D model or in the TBHD tool, rubber band | 566788 | Tracwerse Transverse bulkhead - cog| 30 Madel 290 et S
(one from each side) and dynamic pressure plot (on| o e o Bulkhead Potanays binmed el s ot ssigned ol sectadpast.Corced
each side). s now imp! plate seums, ] of the panel vatied, Corre, Analyss Took CSR.- deck hause spreadsheet. Ent wes ot saved f | 303880
Transverse When copying in-plane stiffenr(z) in TEHD tool | t Tranaverse Message “Could not find £ Gt e nd e st .3 e s
Toaevert L ™ Anatrit Yook Rule Calculator - calculation of selection of multpie columns | 92724 e e tier ;L ae 1 vas empty, Coeveciod
in one operation now supported, Seiect columns, press relevant for  transverse £ ANalSs T0ok | 00130823 | Spreadsheet, shps with L less than 90m. Rule update for 7529
S Sttt “Caleulate selected” T e Ty siffener slenderness not svadable. Selection of rule edition
v e, Analysis Tools ~rearrange q ¥ moving 308293 Bulkhead sottoct boundaiv, ot Bl willnot of
e or multiple columns right/left s now supported. Available via Corrected. the spreadsheet).
e name el short.cut keys or context menu. Any calculation results for Compartments Bulk Carrers CSR and O, Analysis Tools For ONV Offshore Rules, in Rule Calculator, the tab for s62715
subject compartment o remedythe problem Nam Psterved; andloses fol gt et ik Valia g ’
| subjectcompartment t remedythe problem. Nam berecacuated | rckboxcoudiesdto e | removes.
3 22633 | tn the FE tamplate for LNG carrier cargo hold model[ Lo Excel spreadsheet for Wheel loading is now updated according | 821555 Corrected. To consider pr| 30-Beam 00157127 | 30-Beam - flooding load calculated by Get Rule Loads different | 523855
midship area, LC12 according to DNV-CG-0133 Sec. il ity becneded and et from floasn osdcluaed n le Calcatr o cross
i | Analysis Tools for 454103 1€ 3 21 rules,
independent tank. Corrected. ¥
P! according to DNV-RP-C201 are now ported to NH V20, FE ForFE Frtwia ook flea ength onsts
] 1 FE manage, Analysis Tools Excel spreadsheet for RP-C202 updated, sllowing for profile | 533372 | 40 CSR OCROT, 18 FE fatigu ool was ox cormactiy opcianed
aftecing the hll grder loadsis changed. oplams syl . (and vice versa). Corrected,
& & biha Resowess Wnen Imporing 30 geometry ¢ Rl arm urfacs 735 | 576318 N S0 DRI Il e
hold, the standard FE design load combinaton fact : X
according to PtS Ch.1 Sec.5 Table 1 are now imoien hodel vie OC:8 dlagnoetics toot n implemiented gving er7ors Corected.
and warnings to the user. 3 Javascript toads or s45193
NH inpurt sliowing fo




Continuous improvements of our existing calculation tools

Section Scantlings
Transverse Bulkheads tool
3D-Beam

Excel spreadsheets

Rule Calculator

FE Manager
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Section Scantlings — V20.24

Improved usability — Design iteration tool (DNV Rules)

The intention with the iterate feature is to allow the end user to try other variants of scantlings /spacings (that will not be committed to the model) and see how this
affects the required scantlings. This feature is currently only supported for DNV Rules.

Implemented for plate requirements and stiffener requirements

In the Iterate element wizard, the user may change parameters and then press Calculate. The analysis will only re-run the local prescriptive requirements for the
selected EPP (stiffener). All hull girder stresses, and all other EPP (stiffener) results will remain unchanged. The variants applied will not be committed to the
Section Scantlings model but can be used to get a better understanding on how different paraments will affect the required scantlings.

Original

view I0vew
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Panel

Seener

No23 GIR (rarWTikined 30
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scantling: VL-32 steel

Iterate: Try VL-36 steel

Pane
Element
Stiffener
Yield stress
Short side
Long side
Bending span

Shear span

Japanese L 300x 90 x 13.0 / 17.0 -
355
864
3250
3250
2818

[N/mm’]
[mm]
[mm]
[mm]

[mm]

Calc

Try VL-36 steel shows OK results
[ 20 v Elc

&
£
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Section Scantlings — V20.24
Improved usability — UDL tolerance of deck height

 Unified Distributed Loads (UDL) are defined under Compartments and loads

» Before V20.24, in Section Scantlings:
* For horizontal decks having a vertical distance between each other lower than a fixed tolerance, UDL would be wrongly applied to both decks
* For a slanted deck having a vertical extension greater than a fixed tolerance, UDL would be wrongly not applied

* From V20.24, in Compartments and loads, additional input for Tolerance of deck height now introduced

Before V20.24, without input for tolerance, UDL wrongly applied to the cofferdam deck

i % bR - I | - 3 4 1 5 4 4 )
B = T lg I T 11 lE
= it NN O 0 0
- = —= r J'[zs.o | dE l[zs.cr r J'[25.0' 1=
. . . 120.0] _ 5 )= ™
In Compartments and loads, additional input for user-defined tolerance H- Gl B 20 B e
=) k= =) )
St 6 — 19 Bog
Compartment loads | Deck loads Whe%d\ Loading condition: Ballast e 5 5 ) 3 5 5
Create standard Deck height Tolerance of DL Specify Load area Load area Load area Load area 'IlﬁO L 115[]l a1 Tﬁl
BRI from BL deck height /m2) load X aft X forward Y starboard Y port a0 %4 L., [16.0] [16.0] [ 'H_g,_ 16
{mm) {mm) area # ) {mm) fmm) =
Edit » 500 ] e #4 #67 12000 12000
Delete 21000 500 ] v H#4 H67 12000 27000 o .
__ From V20.24, with input for tolerance, UDL correctly applied to the strength deck only
- % R - S A I 1 B 1% B 1B 1]1] p & 37 IR
Ealn sl 25.01_72 1 I 11 l; ] I lg 1
=5 2 1 173216 15 12 11 10 9 8= 5 4 3 3 1=
R =R S W Losdd T losd [mlosd T Lo
L] [2&0] L] Losgh CORE B T e = T
43 07 B 20 ] 240
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Section Scantlings — V20.29

Improved usability — Plot of waterlines

» Ice belt regions and waterlines defined under Ship data introduced in Section Scantlings and Transverse Bulkheads. Applies to Baltic /
Polar Class requirements.

« Draughts, Depth and Freeboard defined under ship introduced in Section Scantlings and Transverse Bulkheads

» Context menu for switching waterlines on / off

Draughts from Ship data available as waterlines
Baltic / Polar Ice class regions from Ship data available as waterlines in Section Scantlings and Transverse Bulkheads in Section Scantlings and Transverse Bulkheads

D (9.800m)

[ ¥ T T T T T
UIWL + extension Bl (7.400m) = / ]E
Freeboard (8.470m)

/ 4 Reset colours and labels
SEAT 600} S S Colour plot praperties '
- Reset colours and labels B ]
AT RN | ] Show cutline of longitudinal plates
Colour plot properties v -
o RT———f Tsc (6:230m) Change background colour
PR, Change background colour V2gr
Polar Ice Class region BI_i Y2-grid ' Show waterlines
| | | | | | | | | | | | ‘ | | | Show waterlines " General TaaL (5.000m)
;
J

TaaL Tea (4.000m)

LIWL (4.000m) T¢.= (3.000m)

LIWL - extension Bl {2.500m)
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Section Scantlings — V20.29

Extended Rule coverage — Grouping principle for stiffeners

The option is controlled from the Run dialog

Grouping principle controlled from the Run dialog

Cross Section Analyses

Positions Prescriptive HULS Fatigue
Jeao L] L]
L1 L1 L1

4 Prescriptive
4 Vertical wave bending moments Mwv scaling factors
Sagging 1
Hogging 1
4 Buckling stress combination factors

Combination 1 (1): 0.7
Combinatiosedts: 0.7

m‘;}f stiffeners

wng principle

Calculate

-

11 DNV © 18 DECEMBER 2024

Detection of the groups is based a comparison of multiple stiffener parameters and panel geometry

Original requirement before grouping principle
applied can be found in Advanced view

Applies to DNV-RU-SHIP July 2019 and newer (Pt.3 Ch.6 Sec.5 [1.1.3]), and for IACS CSR (Pt.1 Ch.6 Sec.5 [1.1.3])

" -~ oy " " -~ -t =t
(=8 o (=8 (=8 (=9 o (=8 o
-] =] =2 = B2 2 =] =2
= = e e = B 2 |=
G G} [ ] ] G} G G}
[ hes @ J ‘j
Had Had

tﬁ:" e t'f'_fl e z I?Eﬁtj_gf I~ z a_'f'_‘t;"ﬂ I~ Zz I?"Cﬁ?Et I Group? |4 Z loc net original [~ __p'_‘_H
1.5 1.5 481 424 190 Group 2 204
1.5 1.5 481 424 190 Group 2 198
1.5 1.5 481 424 190 Group 2 193
1.5 1.5 481 424 190 Group 2 128
15 15 481 424 190 Group 3 182

15 15 481 424 190 Group 3

Support for optionally applying the grouping principle for Z and t,, requirements is introduced for longitudinal stiffeners

46.7
454
442
439
417
405

DNV



Section Scantlings — vV20.30

Extended Rule coverage — Continuous transverse stiffeners

When a stiffener is penetrating an intersecting geometry object, a span is created. This is already implemented in TBHD tool and 3D model (for longitudinal stiffeners only)

The same logics is now implemented for transverse stiffeners, allowing for continuous transverse stiffeners with multiple spans (Section Scantlings and 3D model cross
section analysis)

Transverse Bulkhead tool

Sections Scantlings

o of L RESUL Mt Bl | < o
| j | et
= | Span 56 ? = 1 |
! ! ! —
! 1 ! i | T
bk ‘ %3 T |
| | | | // . I .
i ‘Plat ’ f : ! |
| - EPla te seam / | Span54i | | + |
| | 1 bl b
i t i RS B -
i \ i Span 53 'l | Plate seam
L ! Span 52 :
2L ¥ ¥ % | B
| 3
P i o il 53 — | Span51 : i
- l
fhit -k -
f ; 2= - == s - =
=
Panel atever men Zotgr, Zsamet, Zicnetil g e
0x90 "o % m W s 0 Panall” ==
™ 7 u ) m moous 002 M0 2@ 000 110 s ter shell o
=3 . m « = » Outer shell o
: ' > - : = 7Im¢rhmjﬁm&n-! ide 0
4 ves " 0 118 v / Span
m . ¢ 5 =
® = m = S
o S p S
» i o & ner bottom & inner side
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|

O] Snapping - 150

l; $ Span 4
Span 3

Span 2
Span 1

30
L)
0

2674, 15538

Demo
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https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_Jan_ContTranStiff.mp4

Section Scantlings — V20.31

Extended Rule coverage — NAABSA notation

 NAABSA (not always afloat but safely ground) notation applies typically to General dry cargo ships and Multi-purpose dry cargo ships, with L<90 m

» Additional local prescriptive requirements to plates, stiffeners and stiffener connections implemented in Section Scantlings

Ship data input

Applicable rules
®) DNV rules Rule version
DNV offshore rules July 2023 -
DNV HSLC rules
DNV RU-NAV rules (only usable in Analyses->Rules)
DNV RU-YACHT rules (only usable in Analyses->Rules)
IACS CSR for bulk carriers and oil tankers

No ship type notation

@ Bulk carriers and dry cargo ships General dry cargo ship None
Container ships
RO/RO ships
Passenger ships
Oil tankers

Chemical tankers

alafafafofafa]u

Liquefied gas tankers
Compressed gas tankers

Service vessels )fshore service vesse

Vessels for special operatians
Fishing vessels

Service area restrictions None -

<

Ice strengthening

<

Maximum carga density 0.70|[t/m?}

[&]

Long centre cargo hold
No MF

Holds ... may be empty
[T Holds ... are assigned as ballast halds in seagoing candition
[ Grab -
B for double bottom longitudinals Rule value

I | NAABSA notation P_NA-s:

[ ESP notation
SBC notation

Weight of grab:
Inner bottom Quter bottom

AC-1|0.80 0.80

ACll 090 0.90

100.00 [kN/m] I

Special operations are applicable
Gas fuelled
LFL fuelled
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Section Scantlings analysis results

9 3 3 L
iy | N

B

| kI e
s gl g 2
N TR
y?o

Ay o-iR

) 6

5 4 2
=
=<
=

.. .3 iy .1
3 2 < < b 0
@ o o
< =< =1
= = =1
Z = =

! Panel [~ Plate |~ t[l-;? .-*/ :"c_‘l ',./_ t ?i_gr st |Il::“:gr W a p ',J_ 'nbnl ..r‘/_ 'm-.P-r2| W cal _Ns‘_‘e'_"_!zl |24 Lc::: ;*/ IE:;iS'e-It}/" f'l '_,\/_ 'wfns-m o4 _“E'_{‘j_zl W a2l
Outer shell Plated Yes 13 1.0 85 0.996 600 100.0 0.800 235 Static MNAABSA 1400 1000 0.0 0.500
Quter shell Platel Yes 15 10.0 85 0.996 600 100.0 0.200 235 Static MNAABSA 1400 1000 0.0 0.500

—| Outer shell Plate? Yes 20 10.0 85 0.996 600 100.0 0.800 235 Static NAABSA 1400 100.0 0.0 0.500

DNV



Section Scantlings — V20.31

Extended Rule coverage — DNV Offshore: Plate fatigue

» For floating offshore units additional fatigue assessment is required for plate shell connection to longitudinal stiffener

+ Default stress concentration factor according to Rules, may be overridden in Run dialog

DNV-0S-C102 Ch.2 Sec.4 [1.4.1]

3 Longitudinal stiffener end
connections to transverse
web frame and bulkhead.
Shell plate connection to

longitudinal stiffener and —~
transverse frames. \

rr

SCFs as defined in DNV-CG-0129 App.A may be applied.

Plate fatigue activated in Run dialog

Cross Section Analyses

Positions Prescriptive HULS Fatigue
s (] ]
L L] L

5 of 5 compartment cells mapped
4 Fatigue
I Vertical wave bending moments Mwv scaling factors
Relative displacements

4
I Stiffener fatigue - permissible K-factors
4

Plate fatigue, DFF not considered (DFF = 1)
Calculate {conversion disregarded)

Stress concentration factor, K 113

Calculate
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Plates - Fatigue | 25 || & Yes Hh{] K% a & & E,? a A LA
[ =]
Fat OK Yes o
Reverse Ha ¥ E d
[Jan Yes
B o
= = =
. Yes No! . B
E =
No! 7 =
o & 4 [ Plates (#106+1000)
No! B - 5 [T Minimum thickness
8 1 [ Vielding
No! [ Buckling
o 3| '_' Slenderness
Yes . @ [71] Fatigue
5 D Sea impact
[=
Yes
=8 T T AT T AR TE T TR <
'd 4 4
% F T & 3 L3 X <1
W W w ‘-?m v W i r w W wi %
e ) S B = o = 4
Results
Pancll”” | Platels” | XPoss  YPosHS1y, | ZPosHS1,  YPosHS2[, YPosHS2|, | Faly, ' TDF, TFMinj, TFMinrelj, TFHS1}, TFHS2|, TC25)y
¢ mem] mer] men] oK% | iyeam fyears)  © %] years] years] fyears]
Cuter shell Platels 131,000 32,000 17,720 32,000 18640 No 25.0 188 75.2 18.8 0.0 5.0
EPP54 131,000 32,000 17.720 32,000 18640 No 250 188 75.2 188 22.1 50
v EPP5S 131,000 32000 18,640 32,000 19,560 Mo 250 22.1 88.5 22.1 230 50
EPP5S 131,000 32,000 19,560 32,000 20480 No 250 230 92.1 230 257 50
EPPST 131,000 32,000 20,480 32,000 21,400 Yes 250 257 1028 257 29 50
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Section Scantlings — V20.31

Improved usability — Stiffener fatigue damage per LC

» Additional intermediate stiffener fatigue damage results are now avaialbe. For each loading condition:
* Predominant EDW;
» Stress range; and

+ Part Damage

* Implemented for DNV-RU-SHIP and CSR BC&OT

Results tree — new result node Results grid — detailed intermediate stiffener fatigue results
4[] stiffeners (#62+2125) Results
. 1 ; ' . -y Fatigue ; Loading , f Predominant Stress 1 Predominant Stress f f
.. . o e L ~
D Minimum thickness . Panel Stiffener ™ Profile type v Dimension ok 2% | ondition W lal™ EDW aft I range aﬂ'h/ Daftl~ | Daft%l EDW furd w range fud W Dfwdl | Dfwd%
- . b uter shel leldes ar x X b4 es ] . .| 1 .|
Yielding Z req Outer shell 0 WeldedTh 468x150x 12 x 18 Vi 1.00 0110 100.0 0.087 100.0
o b Outershell 1 HPBulb 340x 12 Yes 1.00 0.553 100.0 0451 100.0
D Yielding tw req Quter shell 3 WeldedAngle 300x150x 12x 12 Mo 1.00 1.075 100.0 0.847 100.0
D Buckling v Full load o050 Fsm 16.830 0.006 0.6 Fsh 15.979 0.005 0.6
D Slenderness Ballast 0.50] HSM 81.638 1.060 90.4] LS 75734 0.841 90.4
D Fatigue Quter shell 4 Built up T from plates 315x100x 12 x 15 Yes 1.00 0419 100.0 0.249 100.0
9 v Full load 050 FSM 13.796 0.003 0.5 FSM 13.278 0.003 0.8
[ 1 Fatigue — damage (with LC) Ballast 0.50 HSM 60.876 0415 902 HSM 57550 0.246 992
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Section Scantlings — V20.31

Improved usability — Intermediate pressure results

» Additional intermediate pressure results are available after cross-section is analysed

« Static and dynamic internal and external pressures are shown separately, in adition to total pressure P

VV20.30 January 2024

4 Intermediate results
4 Strength assessment
4 Full load
# o hg
W 1 _hg
4 SEA
W
4 oT
W p
p Partial load
b Ballast
b Full load - flooding

b Fatigue assessment

16 DNV © 18 DECEMBER 2024

V20.31 July 2024

4 Intermediate results

4 Strength assessment

4

A

Full load
M o _hg
M T hg
SEA
P

Ps (internal + external)
» Pd (internal + external)
I~ Ps internal
I~ Pd internal
# Ps external
I+ Pd external

o1
~MP

» Ps (internal + external)
|+ Pd (internal + external)
I~ Psinternal
~/ Pd internal
 Ps external
|~ Pd external

Dynamic external pressures in Section Scantlings for SEA-1 HSM-2

20 view 3D view

* | Results -|m ] o AR = (L [l 0/ snapping - [150 |mm

SEA-1 H5M_2|:| A

M co7
57.7 (<95%)
W 516 (<85%)
D, Freeboard (21.000m)

Tsc (15.000m)

s 120935 =
Bl W 3g =
e B EE o
=

Toaw Tr-e (6:500m) 331 EED -
B s =

Tr4 (5.500m) TR N 2
@H [16.0) 3 w
- % Ngs =
ﬁ: % N6 24

“a 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2087 8 I I T T 1T I 11
= [17.0] n7.o nv.o) nro 17.0] 7.0k

&4 31 :
Q 248 =

By o I 1 11 LI T T 1L 11T T 1071 u 1 u I

: %uw 1’919 L= 1Eﬂr‘d = 1]2'& b 190 0 190

*  ResultsTree ~ A x

22484, 14252 | [ Save As

4 [ (#62+2125) Midship

4

[T Hull Girder Strength (#62+2125)
[T Plates (#62+2125)
[0 stiffeners (#62+2125)
[ Connection of stiffeners to PSM (#62+2125)
[0 Transverse stiffeners (#62+2125)
[7] shear flow (#62+2125)
[ Global ULS (#62+2125)
Intermediate results
4 Strength assessment
4 Full load
¥ ohg
#~ <_hg
4 SEA
P
# Ps (internal + external)
+ Pd (internal + external)
~ Ps internal
+ Pd internal
+ Ps external
~ Pd extemal

P
/ Ps (interal + extemal)
~ Pd (internal + external)
+ Ps internal
+/ Pd internal
~ Ps external
+ Pd external
Partial load
Ballast
Full load - flooding
Fatique assessment

[ Properties | ResultsTree
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Section Scantlings — V20.31

Improved usability — Check of compartment mapping prior to analysis

Status of mapped compartments for the current cross-section or transverse bulkhead is shown in the Run dialog, reducing the need for manually

confirming the mapping prior to analysis
A check whether any loading conditions are defined in Compartments and Loads is also performed

The status reflects the situation at the time the dialog is opened

Status — Not all compartments mapped, and missing fatigue LCs Status — All compartments are mapped

Cross Section Analyses - X Cross Section Analyses - X
Positicns Prescriptive HULS Fatigue Positicns Prescriptive HULS Fatigue
Jes+100 [] Je7s+100 [] []
[ [ [ [ [ [
6 of & compartment cells mapped C—
PP
4 Prescriptive
4 Prescriptive I* Wertical wave bending moments Mwv scaling factors
I Vertical wave bending moments Mwv scaling factors I Buckling stress combination factors
I Buckling stress combination factors 4 Grouping of stiffeners
! Grouping of stiffeners Apply grouping principle ]
I Fatigue
Calculate

Calculate

17 DNV® 18 DECEMBER 2024
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Section Scantlings — V20.31

* Most of us have experienced loss of compartment mapping when re-opening a cross-section

» Alikely reason for this has been the stricter mapping constraints applied ‘under the hood’ when opening a cross-section. These
constraints have now been relaxed and follows the same procedure as when mapping a cell to a compartment interactively.

18

DNV ©

Improved usability — Mapping lost when re-opening workspace

18 DECEMBER 2024

Compartmeants not intersecting

the calculation position can be

mapped, but parts of it must be
within 1st aft and 1st fwd

/

1st fwd

Calculation position

Mapping process looks
for compartments that
parthy or fully lies within
1st aft and 1st fwd.

1st aft
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Section Scantlings — V20.31

Improved usability — Memory consumption and performance

GB Memory consumption along 4 runs « For each analysis run, memory consumption was accumulated
! (not releasing results for previous run)

* Now, memory released for each analysis run. A small memory
leakage remaining for 2D display of results

5 + Performance for large analysis models improved by 1/3

3 /
2 /

1 2 3 4 Run #

e— July 2024 January 2024
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Transverse Bulkhead tool — V20.24
Improved Rule coverage — CSR BC&OT

* The Transverse bulkhead tool was deployed in April 2021, limited to covering DNV Rules
« From Nauticus Hull V20.24 (January 2023), CSR BC&OT Rules are also covered, available for January 2022 Rule edition and later
* Rule coverage: Plate requirements and Stiffener requirements (Minimum, yielding and slenderness)
* Results available on EPP level (for plates) and stiffener span level (for stiffeners)
DNV Rule coverage CSR BC & OT Rule coverage Plate results on EPP level Stiffener results on stiffener span level
4 [ TBHD #86 (129.610 m) 4 [C] TBHD 86 (129.610 m) ChrwmorTs | Cr—mraemvoitee N NG s o e
D We|ght summary (#86) 4 . Plates (386) :::;::;Nd /A osg e q T T P . “'h:::,;’-sm ::’_;:;.,,‘,.m,.g A Lag i ¢ 1 1 1 o 4 [ T8HD #86 (129510 m)
4 . Plates (#86) D Corrosion additions WW‘ 4 I :P ; : ey
[:] Corrosion additions Minimum thickness =£§ =i§
[T1] Minimum thickness [T vielding =.I:° I | ot
Yielding [T stenderness = . hidg e i = ‘
[T Slenderness 4[] stiffeners (286) s i # ? SinE tapsae e !
4 [T]] stiffeners (286) [T7] Corrosion additions : ' . e S : |
[T]] Corrosion additions [T Minimum thickness (L EE i ZEHE . ‘ ' . '
[T7] Minimum thickness [ vielding Z req e ] o W B E 15
Yielding Z req [T Vielding tw req T 60007 - e H {11
[T Yielding tw reg [ Slenderness OERANEED
[[7] slenderness == b ] o B
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Transverse Bulkhead tool — VV20.24

Improved usability — Design iteration tool (DNV Rules)

* The intention with the iterate feature is to allow the end user to try other variants of scantlings /spacings (that will not be committed to the model) and see how this
affects the required scantlings. This feature is currently only supported for DNV Rules.

* Implemented for plate requirements and stiffener requirements

* Inthe Iterate element wizard, the user may change parameters and then press Calculate. The analysis will only re-run the local prescriptive requirements for the
selected EPP (stiffener). All other EPP (stiffener) results will remain unchanged. The variants applied will not be committed to the Transverse Bulkheads model
but can be used to get a better understanding on how different paraments will affect the required scantlings.

Original scantling: VL-32 steel Iterate: Try VL-NS steel Try VL-NS steel shows OK results
3D wew 20 wew - 30 vew 20 vew
< [hesuts = - EIER I U B B BRG] s (0w 39068, 2286 lterate element > X NI R 8 BEIG vy (% = 5201, 15416
“ X A
o+ . el o s e
{ H Panel Transverse Bulkhead #86 1 H
D.345%0m) i i b (24.400m;} i L o
i (@4.000m) 1 #reeboard (2 ) H
e ! 1 ¢ Plate PLO_Transverse_Bulkhead__86_1 . { i !
o 5 . & P S b
d Element Epp0
o Yield stress 235 [N/mm?] - W
S | Short side 725 [mm]
Long side 2592 [mm]
Tz (14.300m) ‘ Cale ‘ Tae (14300m) 0 -
Oungn (14.000m) i ) = i e B | | B | | R L 14.000m) 5 b ¥
nnnnnnnnnnnnnnnnnnn o ol s7ate 4t o s ottt o e alls ) e
....... - resdrer =8 T e =]
. e o T 00
at g - LER2
| i e 5 I EEE, T
|
l
| thoeor » ¥ gl Camm  Punell Plate | S (tmtgry tecpig ape | B | P Gl JeH (o e Omeny el | Py | P4 asl BalY Cammis
b om0 e e 1 o uw o AN T WA SADALIT o 3 me me ww s ma e sk @ s ma o om e uw
S e X — 1) ns 1000 s 2502 22 150 1% ppl Yes. s 1o Bo 100 g3 212 usn 285 St L2} s 22 00 0000 1150 1150
- » o w7 PR b 5w o s w2 om0 o uw U
- P % s - \ 1
- P o um s
Yer 1000 5 1150 | Eppd Yes 130 11%0
- e % o : - s
- S 1 vt - 0 1
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Transverse Bulkhead tool — VV20.29

Extended Rule coverage — Stiffener connections to PSM

« From Nauticus Hull V20.29 (September 2023), Stiffener connection requirements to PSM are covered, available for DNV Rules and CSR BC&OT
* Rule coverage (same as Section Scantlings): Yielding requirements and Welding requirements
* Results available for all continuous connections (stiffener slotted continuously trough an intersecting geometry object e.g. stringer/deck)

« Connections: a new graphical object introduced, with its own display control and selection filter (like other objects) and holds all information needed for running
connection area requirements

Connection area requirements (yielding and welding)
where stiffeners are penetrating stringers

~ x
« [ Results = - L - -0 :w Snapping * (50 |mm
ConnectionOfStiffenerToPSMs - Yielding | 3¢/ & +9 e ? 9 °
Tot conn OK | | i
[2fR4500m) + + -
DNV Rules: Yielding requirements DNV Rules: Welding requirements e R
2.5.6 Welding size of connection between stiffeners and primary support members
1.2.4 P " :
The load, in kN, transmittad through the PSM wab stiffener shall be taken as: The minimum leg length of welding for the connection between stiffener and primary supporting member b b e o0
— if the web stiffener is connected to the intersecting stiffener: (PSM) shall not be less than ;e given in Table 2 and [2.5.2] with weld factors fiejq = 0.25.
a
W,= W(l —ay,=y ’,,wf_ﬁ') The required welding size at stiffener connection to primary supporting members shall not be less than the < L BN B B LA i i B A »u", { e N R o 40
values obtained from the following formula: o e il o 08
— if the web stiffener is not connected to the intersecting stiffener:
W;=0 a) Shear connection inclusive of lug or collar plate: PR ST SO P PSP W W T YT T T T B -o-4
) p Te(l4s00m) S {2 o b B o i M e Lad aaes o]
5 1 . 2 .
tiegs =V2 Fyafer= oo+ tgap MAX TSy b+ tqy Towsan (14.000m)
S Y (5 0 G 1 S 5 e PR SN AS VRSO YO YO T WO O T fel-o-4
1.2.3 The load, in kN, transmitted through the shear connection shall be taken as follows. b)'PSM stiffener to '"‘E’sef""g stiffener: BT AL o L iHi-o-4-2
1000 W
=2 2 ; %2
— If the web stiffener is connected to the intersecting stiffener: tiegw = V2 Fyafe 7a o + toapt M T yaf ety + gy
4, I B I 10 e I e e
w,= W(au U AT A,)
— If the web stiffener is not connected to the intersecting stiffener:W; = W P 1 19 177 O 9 O 0 It PSS O U O W T O MO0 0 U W Y
Taag, Tes (6:600m) e L e e e B e e e )
where:
Tr-e (6:000m) °
w = total load, in kN, transmitted through the stiffener connection to the PSM taken equal to: fri-o-4-8
i 5z 4 +
P 1(5:' m} + ”i:(‘z' zm] -
W=es——————— 10 Ques
ol ) 1
Taa (0.000m) 4
R 2 x
I Panel intpanel /.  Conn.id}  Stiffenerl/ YPoSls  ZPoSis  profie ype Dimension - TD‘é:M % | ’g: ConN 1y SM’\,}:\”"" ~Z p
Transverse Bulkhead 286 1 No3SSTR  C18 4 3130 7184 JapaneseAngle  250x90x 10x15 Yes Yes Yes
Bulkhead 286 1 No35 STR c23 6 4810 7,184 JapaneseAngle 250x90x 10x 15 No Yes No
Bulkhesd %861 No3SSTR €28 7 5650 7184 JopaneseAngle  250x90x10x 15 Yes Yes Yes
verse Bulkhead 2861 No3SSTR €32 8 6490 7184 JapaneseAngle  250x90x 10x 15 Yes Yes Yes
| Transverse Bukhesd 286 1 No3SSTR €37 9 7330 7184 JepsneseAngle 250x90x10x15 Ves Yes
Messages (3) Output Result Properties ResultsTree
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3D-Beam beam — VV20.24

Improved Usability — Connectivity diagnostics

* When running analysis in 3D-Beam, the program might return error messages (typically due to missing profile dimensions / missing boundary conditions), or
analysis results with unrealistic deformations (typically due to disconnected beams)

* On the context menu, additional options for Diagnostics is introduced, highlighting elements meeting certain criteria

Diagnostics available on the context menu Elements meeting the certain diagnostics criteria highlighted

;f NauticusA® 3D Beam - testChulHong.clb - [User defined]

@ File Edit View Symbols Model Analysis Tools Window Help

== CRCH I HEODH FE | kA >l X
1 [X] Load case #1 v | M DL A SR - -y R T D P D - R Y O ST F | arrizr | v 2 [ Nostress v | fnons

Show enly structure in Working Plane

Define Working Plane..
~  Snap to grid Ctrl+G
Perspective

Apply to selection only

T
Diagnestics 4 Select Beams without profile -
Copy model plot > Select Beams with free ends
Select Nodes at free ends with no BC _—

Select Beams with free ends and no BC

e
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3D-Beam beam — VV20.29

Improved Usability — Autosave / backup

The auto-save functionality has been updated to store the last 5 auto-saved files
This is expected to improve the chances for re-establishing the model to a previous stage after abnormal termination of 3D Beam
The files are stored in the temporary folder, accessible by entering %temp% in the address bar of Explorer

The auto-save functionality can be adjusted under Options -> Directories (default enabled, and for every 20 model changes)

Auto-save options can be adjusted

Last 5 auto-saved files available in a temp folder

2 %temp% Local » Temp @ Options X
Display Grid Colours Response Colours Directories  Units
Marme .
| | 30-Beam_Backup_0SV PSM - Copy_T.clb
| | 30-Beam_Backup_0SV PSM - Copy_2.clb o
| | 30-Beam_Backup_0SV PSM - Copy_3.clb Templates [ 20.29.2310\3D-Beam\Report Templates ...
|| 3D-Beam_Backup_OSV PSM - Copy_4.clb Generated reports: - [C:\DNV\Workspaces\NAUTICUS 3D-Bear| ...
AutoSave
| | 3D-Beam_Backup_0SV P5SM - Copy_S.clb = e @ 2] model changes
tofile "C:\Users\reim\AppData\Local\Temp\3D-Beam_Backup clt
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Excel spreadsheets — V20.24

Extended Rule coverage — Minimum thickness list

Minimum thickness list for plates, stiffeners and TB, and PSM

Applicable Rule sets: DNV Rules and CSR BC&OT

Separate list for ship specific requirements (DNV Pt.5)

The spreadsheet also allows for custom calculation based on user-specified a, b and k

From Nauticus Hull V20.24 (January 2023), Excel spreadsheet with minimum thickness lists is provided

Rule coverage : Plates, stiffeners and TB, PSM, and ship specific requirements (DNV Rules Pt.5)

Allows for custom calculation with user-defined a, k and b

Stiffeners and uipping brackets (Pr.3 Ch.6 Sec_3 [Z]) Gffehare service vessels [sec2 [2]]
Element Location foctnotels) a b utas
Tank boundary Ef Location b [mm]
Soundary of cargo hos for dry bulk cargo. = Side plating including bilge strake, all cases but...
Stifferiers snd | Singie strenzth deck - up bove freeboard deck fender ommited in fender zone
attached end [Shelup to fresboard deck ] Wheather deck for cargo
brackets Structures in deckhouse and superructire
Decks for vessels with more than 2 confimous decks above .7 D from bseine Offshore service vessel(s) (Sec.2 [31)
'Elhev stucture Plates i
Tripping brackets et Loaation b [rom]
11 Plating adjacent to the ster roller and shark jaw
i i i
Primary supporting members (Pt3 Ch.6 Seo.3 (31 _ = <ide plating up o forecastie deck {as (23.2) all cases but.
[T & [ & ] t=a+b'L, SORK ounded | b'L, fander ommited in fender zane
Indivicual caloulation [ | | | 0 0.00 0 2.1] Bulkwark gross plate thickness
[ Tootnotels) 2 5 front bulkheads and weather deck
forward of the lowest tier of the front bulkhead
Bottom farma 50[ 0030 431 Plates in superstructures and deckhouses S ——
Eotiom " =0 0.9 (des and aft end bulkheads and weather decks elsewhere
Borom o =0 6630 superstructure and deckhouse decks (in way of
Bottom longitudinal g o7
Floors inaft pesk tanks incis = fioors or oo withlarze opering. ) 0z5, Standby vessel (Sec.4)
Floors in general 015 ERien
PSM at tank bound, d boundaties of holds intended for cargo in bulk 75| et Location b [men]
el up o e 2) 015 = Plating in way of steel fender area with steel fender
ractures and deck with more than 2 confimuoiss decks above 0.7 D from basaline - along the level of the freeboard cargo deck and second deck abowe [steel fender ommitted
sl 45 oo = Side plating above the bilge, in way of the rescue zone,
Pt genera S if vessel not assigned class notation OSV.
WAL, =50 131 Exposed weather deck st the rescue zone
2) 84 <= 25 bor swingers in double side nextta d wended for bk Min thick general | Min thick service vessel S
34 <=20

41 See Ch.3 Sec.5 4] for arar it of aft peak tank.
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nfo: ‘All minimum thickness values shown on this sheet are net thicknesses.
Conasion addition tc . is to be added 1o get minimum gross thickness.
Disolsimer:  The minimum thickness values shown on this sheet refleot the general requirements, as speaified in Pt.3 Ch.6 Sec.3 [11, [2] and [3].
Please note that there may be additional requirements to be fullfilled, e.g. ship type specific anes, as specitied in PL5. _—
J— Elates (P13 Ch.6 Sec.3 (1D
a | B [ kSN 1=a+b"L,"SCRIK) rounded -36 | user
ndividual caloulation | | | i 0.00 [Ru [ 235 | a1 | ss
Flement N lon foatnotels] (I 1 0 0 0.66
[Reet 5 NE TE00[ 1750 T .5
Bottom 45| 0035 79.50] 13,00 13,00 0
Bige 4E|_0.03| 79.50] 1300 1300 12500
| [From usper end of bige piatng 1 e 5.6 m 40| o.nss| 00 1250 1250 12.00|
Ehel Side shelland | !

DNV



Excel spreadsheets
Buckling codes other than CFM

« Nauticus Hull V20 includes Excel spreadsheets for other buckling codes than CFM

» Ported to NH V20 and updated to latest revision

PULS Excel spreadsheet —Vv20.24

_ |sign: REIM
PULS EXCEL Spreadsheet, Stiffened panel (53) - Input HOLLCYUS™ Hime 13:58:15
DNV DNV-CG-0128 Sec.d Edition September 2021 Date: 29.08.2024
Ship Id: Tutorial CSRHTanker
Clear input sheet ‘ Profile table (primary sfiffener) Galculate panel(s) |

Profile table (secondary stiffener)
Hide/shaw secondary stiffener
properies

Please see comment boxes (cells marked with red triangles) for further explanation of features/input. A panel illustration is found in

DNV-RP-C202 - V20.30

Allowable usage factor:

[Analysis aptions:

Ultimate capacity: 1,
Buckling strength: 1y,

'i

@ Row by row @ Delate old resuits
© Combinations of Input () Save old resuts

the Description sheet.
Material

[Geametry loads
Longthof  Sifaner  Flato | Namberof  Stfensr ¥ Siffecsr Y SUF.  Wabtnick Flange  Fange  Titangle" Mumber of |Wodus of Poiscon's Vield ciress Yo stecc fwial souss  Trane.  Trams.  Shear Froczura | Inglans
peimary .
ponel _spocing _thickness | stfleners tpe (LTF) boundary_ Height it ik sifeners. | eiasticty _ratin_plate _stffener sess  stmss  swess  (fued) | suppon
s Y ", W - b o [ N e v s o o E o
o mm mm  mm  mm  mm e e MPi wea | wes  Mha  wea  wes  wea
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NAUTICUS
—_— HULL
DNV
regram: Buckling strength of shells
Rule ref: DNV-RP-C202
Rev: September 2019, Amended September 2021
PRINCIPAL DATA
User defined safery factor
Modulus of Elasticity
Msterial Factor UL Coniion
Poissans Ratia
Shear Modulss
-, Ortogonaly Sifened she (oree wgnts
Thickness jum
Yiekd stess. N2
Shel Radius (il o plai) e
Distance betweea rngs m
Lengh of shell s
“Totad cyliuder length s
A Bchling length factor 1)
LONGITUDINAL STIFFENER T B Page |
Siiffner ype Select from table
“Yiehd stress. 235 [N/ I
Total Height of section 200.0 em
Web thicksess 20,0 | Notes in the
Flange widsh »_| 200! spreadsheet
Flange thickness. B | T
Stiffener spacing ” = T T P p——— |
Heuvy Ring Frame:

Stiffener Type Select from table | L-provle - Select from table | |T-proie -
Yield stress 7 235 o2 %= 255 N2
Toial Height of section 7| B= 3000 P | b= 630.0]mm
‘Web Thickness t, 200w fu= 12.0)mm
Flange width ” 120,0 | 7| b= 2000/
‘Flange thickness. | 35.0/um = 30.0/em.
Max flange ouistasd r 100.0 b= 940]mm
Distance between iripping brackets 17 = | 0.0 Jmm {use 0 if nowe) = 0.0[mm
Tnitial out of rowsdness of stiffener: 8- o0usler L. betw, Girders: £y= 10000.0fmm_77 |
Fabricion meod: [ T— T TTr——|
LOADDATA: 77
Shell =l @ Soectforoms Pamel o
Design Axial force,  Nyg= ey Dasign il stoess, G|
Desi M~ km Design bending sress. ™|
D mom. Tu- e Design torsional sress, e,
Design shear force, Qu= ks Design shear stress, Tgad™|

pr P N2 Design |ateral pressare.  p,,=|

2 | Additionsl hoop siress, Gyue™

DNV-RP-C201 - V20.31

NAUTICUS
HULL

program: Buckling strength of plated structures
Rule ref: DNV-RP-C201
Rev: 2023
— LRFD,eh 70201 82 ~| Smetosack | cotosti-> |

| 1dentification
Material Fastor | 5 condiicn
Vield stress

Pamel gt (w0 il spsa®] )

STIFFENER AND GIRDERS
Stiffener Type Select

12.0)sm
660.0 [
1500,0 | wm

|

Lo 4000.0]
L= 950

Free siffener

Stiffoner:
om table | |He-pranie

Total Height of section kil
‘Web Thickness
Flange width
Flange thickness
Buckling lengdh factor (optional)
Distasce between tripping brackss:

n 5~ £
) - 183

T o= 1400
104)

kg™
=

Fabrication method: | Welded sross section -

Stiffener end suppart: | Continuaus Sifirmrs
Tonsion field 8efion: | Ertermal Tension Fekd ction

LOADDATA: _7

Lond factor for sreses: |

Lond fac,for nteeal lon
® Unifan Stess

Stresses Sidel

) Vanying Stress. Seiffener stress

Welded cross section
w| | continuous Girges

homed

(i Method 1 is used)

]

Stfterad plate s effectve agairat sigma ¥

77 | nleraction option at high shear: See NS-EN 1993-1-1, [6.2.10]

Middle
)

Longitudinal coupe:  5,=
Trmusverse compress.: @, =

1

Side2
00 000Nmm2 [ X
0,00 0,00Nimm2 [

Shear Stress: ta=

N2

M
o [y [

Mgy M,
0.00E-00] 0.0+

Laveral load f pressame: P,
Min. . in adj. spans: P~

Pressure distrubsfion: | Overpr. may ocour on both sides
fp—

Press, variation betw, spass:

= T

Find Max
Fing max

Find Max

Caleulate k

N’ Fid Max

[N

Support mon. Bactor ke =
Midspan won. factor: by =
o stifoner with

Calc. pressure

Calculate Buckling

DNV



Rule Calculator — V20.31

Extended Rule coverage — End brackets slenderness criteria

» Slenderness criteria according to RU-SHIP Pt.3 Ch.8 Sec.2 [5.2]

Pt.3 Ch.8 Sec.2 [5.2]

Pt.3 Ch.8 Sec.2 [5.3.1]

Pt.3 Ch.8 Sec.2 [3.1]
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Id text

Gross bracket thickness, t, [mm]

Total corrosion addition, t- [mm]

Length of bracket, Iy [mm]

Depth of bracket, d [rmm]

Material, bracket

‘Edge reinforcement

Edge stiffener profile

Edge material

Bracket proportions

Infermation

Slenderness coefficient C for ty

Met required, ty_send_net [Mm]

Gross required, tp_send_gr [mm]

Propertions OK?

Edge stiffener, hy,

Slenderness coefficient C for hy,

Met required, hy_net [mm]

Gross required, hy_g; [mm]

Actual hy [mm]

hy OKZ

‘Edge stiffener, slenderness
Gross web slend thk, t._send_gr [mm]
Gross flange slend thk, t £ geng_gr [mm]
Gross flange breadth, bs [mm]
Slenderness ok?

‘Applied corrosion additions
Applied corrosion addition for bracket, t; [mm]

Total corrosion addition for web, t [mm]

Total corrosion addition for flange, t- [mm]

51D

VL-36

WeldedAngle 200 x 100x 10

VL-36

0K

0K

0K

20

1202
601

w

70,0
10,6
125

75
10,8
109,0
175,0

35
11,0
00

20
20
20

VL-NS

VL-NS

12 12
0,5 2
1200 600
600 400
~ VL-NS v

FlatBar 100x &

v VL-32 S
26,0 70,0
231 57
235 7.0
NOT OK oK
75
52,1
50,5
100,0
oK
6,5
0,0
00
oK
05 20
o0 1,6
0,0 16

| W Calculate all || b Calculate selected | Pt.3 Ch.8 Sec.2 [5.2] Slenderness - End brackets

VL-NS

VL-32

12

600
650

10

00
0,0
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Rule Calculator — V20.31

Extended Rule coverage — Tripping brackets slenderness criteria

» Slenderness criteria according to RU-SHIP Pt.3 Ch.8 Sec.2 [5.1]

Pt.3 Ch.8 Sec.2 [5.1]

Pt.3 Ch.8 Sec.2 [5.3.1]

Pt.3 Ch.8 Sec.2 [3.1]
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| W Calculate all | D Calcula

Input
Id text
PSM location
Unsuppoerted length of PSM flange [m]
PSM flange breadth, gross, bf [mm]
Unsymmetrical flange?
Gross bracket thickness, ty, [mm]
Total corrosion addition, tz [rmm]
Length of bracket, Iy [mm]
Edge stiffener profile
Edge material
Distance between tripping bkts
Information
Slenderness coefficient C
Sb [m]
Unsupported PSM flange length OK?
Tripping bracket edge stiffening
Edge stiffening required?
Edge stiffener, hy,
Slenderness coefficient C for hy,
MNet required, hy,_net: [mm]
Gross required, hy,_gr [mm]
Actual hy, [mm]
by OK?
Edge stiffener, slenderness
Gross web slend thk, t w_siend_gr [mm]
Gross flange slend thk, t  siend_gr [mm]
Gross flange breadth, by [mm]
Slenderness ok?

Applied corrosion additions

Applied corrosion addition for bracket, tc [mm]

Total corrosion addition for web, t- [mm]

Total corrosion addition for flange, tc [mm]

Bulkhead and side ~ Deck or bottom v
5 5
200 250

[] [v]
12 12
2,5 3
1200 1200

FlatBar 100 x 10 FlatBar 100 x 10
VL-NS v VL-NS v
0,015 0,025
3,000 6,000

NOT OK OK

Yes, specified Yes, specified

50 50
60,0 60,0
58,0 58,0
100,0 100,0

OK OK
53 53
0,0 0,0
0,0 0,0

OK OK
24 24
2,0 2,0
2,0 2,0

Deck or bottom

teselected | Pt.3 Ch.8 Sec.2 [5.1] Slenderness - Tripping brackets

~ Deck or bottom

2 ]
344 100
v L]

9 7
2 2
800 1200
VL-NS v VL-NS v
0,025 0,020
6,000 3,000

OK NOT OK

Yes, not specified Yes, not specified

18 14
00 0,0
0.0 0,0
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Rule Calculator — V20.31

Improved usability — General improvements to Ul

+ Calculate multiple selected columns

*  Duplicate multiple selected columns

+ Rearrange sequence of selected columns
— move right or left

32 DNV © 18 DECEMBER 2024

MNauticus Hull - Rule Calculator - DNV Rules - DANAUTICUSHULLYOLDVessels\QSY PSMMEDITEDVRuleCheckAnalyses\ TempModel...  — O x
File Help
| Hull girder properties | Description: |
| Corrugated Bulkhead | Profiles I Slenderness - End brackets | Slenderness - Tripping brackets
| Pressure Accelerations | Plate and Stiffenars

| W Calculate all |I b Calculate selectqd I Show rows: ] Stiffener position [t [ f:l(i’j Bulb Profile (HP) Table H@; EPP Definition
-

Elementary Plate Panel (EFP):
Id text

| X - position, EPP [Frame No.]

'Y - position, EPP [mm]

Calculate selected columns. [F5] H

Z - position, EPP [mm]

=
 Length of EPP, a [mm] E
Breadth of EPP, b [mm] 8
- maw =
[ Pressure | Accelerations [ Plate and Stiffeners
W Calculate all || b Calculate selected | Show rows: [ Stiffener position [t [] ﬂ{@ Bulb Profile (HP) Table } (i) EPP Definition
. Z C CtrleC
lementary Plate Panel (EPP): =L "
Paste Ctrl+V
d text
I - position, EPP [Frame No.] Duplicate selected columns Ctrl+D

¥ - position, EPP [mm] Add new column Crl+M

£ - position, EPP [mm] Maove column right Y Alt+Ctrl+—
Length of EPP, a [mm] Move column left " AleCirlee
Ereadth of EPP, b [mm]

: ts and Load: Delete Del
Compartment 1, stiffener side External «  External Select All Chrl+A
Compartment 2, adjacent side No compartment ~ Mo compartmen [ Report Ctrl+R
Load scenario s I EALE Refresh column numbering
anel definition: w
Structural member (level 1) Undefined ~  Undefined ~  Undefined o
Sub-member (level 2) ~ ~ ~ g

Ee ki bl il e I s S —— ]
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FE manager — V20.29

Improved Usability — Pressures as JavaScript commands

Sea pressure

Liguid compartment pressure

Bulk compartment pressure

eepese x| [ Elxl] e S ik
Cbject Propertes | Load Inerface  Modfy Surface Load | Gbject Propertes | Content | FilHeght  Compertment Loads | gt | one | e Conpsmnt s |
Mamc | BesPressuresidetottom _004 81 Seg 85P_i5 =|o ‘Giobel Laads | Compartmant Plate Loads | o | o]
e [lel’!'ll\lm ;I
[t Feat IS function( : Length, v : Length, 2 Lengih) :Pressure
Wetsuface [ et surtace o o = e
Intensty
[Pressure -Savasarpt =] T
function(e : Length, ¥ : Lengh, 2 Length) : Pressure p - 2) ¢ P Bulk Traction - Jvascrpt
U B 2 z
2
3
.
s
s c ¢ EE X 3% (0 - y) e al ® (0 - 1))
e H
else 16 50 » d R ¢ / » ( 4 )
[ - ) 4 % :
else 16 2 pan,sinalh %
- )
Refinement [ 1000 men - b ) (1« (oleoeg - 130.0) / ( )
@
PosibonSysten v~ 1 ocaisystam )
q
9 |
T e | o
pa
3
he o
bs o
he o
3 * (e )
1
5
o
Math.sart((L_0 + lasbda - 125 m) / L) * 1.0 kyfe ! (g0 hgen )
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FE manager — V20.30

Improved Usability — Corrosion additions as JavaScript commands

* Arguments that is used in the JavaScript corrosion additions typically assigned to compartments:
+ z-value for element centroid
+ Structure type (can be exported from Nauticus Hull to GeniE)
» Surface normal vector (DNV corrosion additions Void spaces)

Oil cargo tank Outer shell New Structure type FacePlateofPSM automatically assigned Demo
/= Edit Corrosion Addition Tlx| |» Edit Comrosion Addition 7l x| -

Name ‘ @ CorrAddType_OiCargaTank qu Name | @ CorrAddType_nh_wet_surface_os qu

function(z : Length, type : StructureTypeEnum, nx : double, ny : double, nz : double) : Length function(z : Length, type : StructureTypeEnum, nx : double, ny : double, nz : double) : Length

| B o

h ¢ s if ® )

- return 1

s ) s t ;

& else if( }

b¢ else

8 if( > ) 1

fo t

he return e}

h1 11 |

n2 glse

B o] ormt |_won

ie 5!

n7 1se

s

ns if( )

be 1

21 retu

2 }

23 el

ba {

25 retw

be }

b7 3}

s |

oK | Cancel Apply
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https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_Jan_JavaScriptLoadsandCorrAdd.mp4

FE manager — V20.31
Improved Rule coverage — MPYV load template

« Template for automatic creation of Standard FE loading conditions available ... .

« MPV ship specific loads supported: T —

[+ Heavy loads on tween deck

[ Block Ioading on inner botiom

* Block loading on inner bottom R ———
* ULD on hatches

Please relevant loading for this hold:
e Crane loads

oK Cancel

MPV load template GeniE used for partial ship FE model MPV load template

o F¢ loading combinations for Multipurpose Vessel - o E -
Dasgn 630 combinaton S + D (Seagoing condboes) Design load combinaton S {Herbous conclions) Dosgn 23z CoTDAANS « D (43309 conancns) D510 1033 CONDITaBEN'S (HaAL0K S3N0TS)
D W oM Deaughi Dunpt W M O
o m m m) [ ) i
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https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_MPV_LoadTemplate.mp4

FE manager — V20.31

1. New Local model export to GeniE (Specify bounding box)

Model export to GeniE

2. Improved Cargo hold export to GeniE (adding openings, stabilization, performance)

3. Changed Global model export (only available for Container Ships and MPV)

Local model export to GeniE

FEA General Settings
General information

Name: Fraa

FE model extent

Aftend # Fund end #
#94-500 - #94+500
Min y (mm} Mas y (mm)
Min z (mm) Max 2 (mm)

Hullform settings

No. of points an each hull form curve a8

Hul farm curve min distance [m] 5

Exparting scope
® 1:Include all scantlings

2 Skip outer shell scantlings
3: Include only outer shell scantlings

Include
/] Modelling grids
/] Boundary conditions
7] Wet surface properties
] sats
] Structure types
/] Default mesh density | p5p (mm]

GeniE workspace name:

Frad

Open in Genif
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Cargo hold model export to GeniE

Export to GeniE

® 3D Model

Cross section
Transverse bulkhead

Hullform settings

No. of points on each hull form curve

Hull form curve min distance [m]
Exporting scope

@ 1: Include all scantlings
2: Skip outer shell scantlings
) 3 Include only outer shell scantlings

Include

[¥] Modelling grids

/] Boundary conditions

[] Wet surface properties
[V]sets  [/] HGLA Sets
[¥] Structure types

/| Default mesh density | 799

GeniE workspace name:

No5Hold

Open in Genif

[mm]

Global model export to

FEA General Settings
General information

Name Glabaltodel
FE model extent
Aft peak bulkhead # Fud peak bulkhead #
#18 - #138 -
Hullform settings

No. of paints on each hull form curve

48
Hull form curve min distance [m] 5
Exporting scope
® 1 Include all scantlings
2 Skip outer shell scantiings
% Include only outer shell scantlings
Include
[¥] Modelling grids
/] Wet surface properties
[ Sets
[ Structure types
[] Default mesh density | 1000 mm)

Geni workspace name:

GlobalMadel

Open in Genie

GeniE

DNV



3D model in Nauticus Hull — Status July 2024

3D structural modelling
3D model export to GeniE

3D model Rule checks

DNV



Nauticus Hull 3D model
How to obtain a model and how to run Rule checks

« Two alternative ways to obtain a Nauticus Hull 3D model
1. Model from scratch using interactive modelling; or

2. Re-use the full design model by import using the 3D OCX exchange format lterate directly on the 3D model:

) ) ) ] Temporarily intersection of the 3D model
« Two alternative ways to run cross-sectional analysis on a Nauticus Hull 3D model

1. lIterate directly on the 3D model: Temporarily intersections of the 3D model — From V20.29; or — e L

2. Check variants of the 3D model: Permanent Section Scantlings independent of the 3D model

Alt 1: Model from scratch using interactive modelling

[ xy <@ extruded ¥ by 3-points 2D Sea :
[[] xz g#” Facetted 4\ bycomers W 3DSeam | 3D Stiffener

Create surface Plates Stiffeners Other checks (Cross sectional analysis and TBHD analysis)

“ W Piate Prescriptive 3D model in Nauticus Hull for Rule
L ucnotcomom e

T R R T T T T T T T G e
SRR DATERR A \

Alt 2: Re-use the full design model by Import
_using the 3D OCX exchange format
| T

Check variants of the 3D model:

\ Permanent Section Scantlings independent of the 3D model

* QLD

AP  TT T T T 11T
- 5&8@%0 TR,

PRAFSCRSS
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https://3docx.org/

Epic 346138: 3D structural modelling

Incremental steps by deployment of new features
July 2020 April 2021 Jan 2022 July 2022 Jan 2023 Sep 2023
|
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https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/346138

Epic 346138: 3D structural modelling
Status V20.31 July 2024

» Used in two newbuilding projects (MPVSs)
» Further improving modelling capabilities in close cooperation with approval experts

« Mainly focusing on improving scantlings modelling efficiency

Copy openings on longitudinal girders Model typical web frame Copy typical web frame

 WSRA o i iy
- Ll - ol
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https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_CopyOpeningsInLongGir.mp4
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_ModelTypicalWebFrame.mp4
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/Shared%20Documents/Product%20Presentation%20Material/Videos/2024_July_CopyTypicalWebFrame.mp4
https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/346138

Epic 496491: 3D model export to GeniE

Incremental steps by deployment of new features

Jan 2020 April 2021 Jan 2022 July 2022 Jan 2|023 Jan 2|024
| >

‘ ‘ ]

Liquid compartment pressure C

ompartment oil cargo tk

T t Static liquid pressure for normal operations at sea according to DNV-RU-SHIP -
H PL3 Ch.4 Sec.6 [12.1]: e
| LY Pls =ho * g * (z_top - 2); return
/1 Dynamic liquid pressure according to DNV-RU-SHIP Pt.3 Ch.4 Sec.6 [1.3.1]: Dine 1
1 ' PId'= fcd * 1ho *(aZ * (20 - 2) + f_ullI *aX * (x0 -x) + f_ul_t*aY * (y0 -y) ); ¢
R R R R R 2 i Total liquid pressure according to DNV-RU-SHIP Pt3 Ch.4 Sec.6 [1.1.1]: W
+ . P = Pls + Pld; © return

if( P < 0.0 MPa)
return 0.0 MPa;

else |
return P;
e
¢
s
return
"""""""" b
© return
‘ ‘
Splitting of a surface Include:
try{refPnt = Point(7125 mm,6000 mm, 750 mm); - -
SplitExtededFace(F215_A_3LBH_1, refPnt); Madelling grids

Joaich (ex) { errorMsgAay.add(ex);} Boundary conditions

Exception thrown by GeniE

->Error message No. 1:
->[JS0002] Invalid operation (line: 2253:

In function: SplitExtededFace(F215_A_3LBH_1, refPnt) :
[JS0006] Unknown identifier (line: 2253: F215_A_3LBH_1))

et surf pertie
HGLA Sets
tructure types

Default mesh density | 800 [mm]
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https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496491

Epic 496491: 3D model export to GeniE
Status V20.31 July 2024

1. Nauticus Hull's FE manager is writing a JavaScript file with all commands needed to build the model in GeniE

+ Geometries and scantlings
» Sets, structure types, wet surfaces, boundary conditions

2. GeniE reads the JavaScript command and builds the model

3. Loads and corrosion additions imported to GeniE via RuleLoads.xml file transfer

Export Cargo Hold model to GeniE

k,
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https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496491
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/_layouts/15/stream.aspx?id=%2Fteams%2FCalculationToolsProductManagement%2FShared%20Documents%2FProduct%20Presentation%20Material%2FVideos%2F2024%5FJuly%5FExportCargoHoldModelToGeniE%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2E3b1694d2%2D834c%2D49cc%2D896f%2Daba86dccccc8

Epic 496482: 3D model Rule checks

Incremental steps by deployment of new features

September 2023 Jan 2024
| R

‘ L

Bespm=EEsaE = * Run analysis on transverse continuous stiffeners

. H ~— + Intersect the 3D model and re-use o _ _

= : = the Section Scantlings calculation + This is already available in the Transverse Bulkhead tool
engine (continuous transverse

stiffeners not included)

Millerers - Span yielding Zrea 3/ A

e YT . 1 :
" + New connection concept (for spans, !
' = - o fatigue SCF, connection area) NP
* =
i T «  New connection concept (for | A
spans, connection area) i L

R LR e

* Connection area calculations R

af

— [ @ o L - * L ]
= | ScigasRRRi &= lable in the TBHD tool e L
0 SRRRICHSSRMTERITITRE TRE T are avallable In the 00 e i e
R L s ]
‘ ! ! < [l Tk Teen PR wi 2ok Lk 'HIK
s ; nn-u-»:n:nunn-m:n S — = e T T N
. L oo wm me mom
1 P w3 w0 am
! 3 s umwm sw s m
s s un weom wr w am
3 s e ow ws @
- a 1310 185 1392 226.1 s

rrees g
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https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496482

Epic 496482: 3D model Rule checks
Status V20.31 July 2024

1. Two alternative ways to run cross section analysis:
A. Make atemporarly 2D cross section of the 3D model and run analysis; or
B. Make a permanent Section Scantlings cross section from the 3D model

2. Transverse Bulkhead analysis model can be copied from the 3D model

3D model Rule checks
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https://dnvgl-one.visualstudio.com/Class%20Dev/_workitems/edit/496482
https://dnv.sharepoint.com/teams/CalculationToolsProductManagement/_layouts/15/stream.aspx?id=%2Fteams%2FCalculationToolsProductManagement%2FShared%20Documents%2FProduct%20Presentation%20Material%2FVideos%2F2024%5FJuly%5F3DModelRuleChecks%2Emp4&referrer=StreamWebApp%2EWeb&referrerScenario=AddressBarCopied%2Eview%2Eb1e8e514%2Dd20c%2D49ac%2D838a%2Da3627af395fc

Nauticus Hull 3D model Rule checks — V20.29

3D model cross section analysis will partly re-use Section Scantlings

Model Calculation engine and
Results presentation
Scantling view Connection details
Capacity models Calculation engine R_egu]ts ‘

Sag5ng

Mics n
ner e hull girder sress cutside midshia region
o HuLs Fatigue
. n 2
2 13 11 1M 11 # Prescripive
! + Vertical wave bending moments Mury scaling factors
et 1
1
[ ot o7
o7

3D model cross
section analysis

Scantling view

» For 3D model cross section analysis:
* New Libraries for definitions of end connections and shear connections

* New Connection Concept for displaying intersections between PSM and
stiffener, and for displaying parameters used in calculations

* Re-use capacity models from Section Scantlings

* Re-use calculation engine from Section Scantlings

* Re-use results presentation from Section Scantlings

Section Scantlings
analysis

S LTI
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WHEN TRUST MATTERS

Thank you!

Ragnar.Eimhjellen@dnv.com

www.dnv.com
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