	Cross Section Analysis acc. to DNV GL rules
	Signature
	

	Project: 
	Vessel
	HB

	Analysis: (#52) Mellom brønner @ #52
	Calc. date
	11/18/2021 9:39 AM



	Cross Section Analysis acc. to DNV GL rules
	Signature
	

	Project: 
	Vessel
	HB

	Analysis: (#52) Mellom brønner @ #52
	Calc. date
	11/18/2021 9:39 AM












NAUTICUSTM HULL
Cross Section Analysis according to DNV GL rules



Rule edition	: July 2020
Program version	: Nauticus Hull V20 - October 2020
Build	: 20.14.2010.704

Ship identification
Project	: 
Vessel	: HB
Date/Sign	: 11/11/2021 12:35:37 PM / 
Analysis	: (#52) Mellom brønner : #52

Main dimensions
Length between perpendiculars, LPP 	[m]:	90.000
Rule length, L 	[m]:	87.300
Freeboard length, LLL 	[m]:	90.000
X-position for fwd. end of waterline for freeboard length	[m]: 	90.000

Breadth moulded, B 	[m]:	  22.000
Draught moulded, T 	[m]:	  7.500
Depth moulded, D 	[m]:	  12.000
Freeboard depth moulded, DLL 	[m]:	  12.000

Block coefficient, Cb	:	0.830
Maximum service speed, V	[knots]:	12.000
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[bookmark: _Toc221080646][bookmark: _Toc221093696][bookmark: _Toc221353571][bookmark: _Toc303607616][bookmark: _Toc25157833]Rule Reference

DNV GL rules, July 2020.
The following parts of the Rules are covered in this document:

Part 3: Hull
· Chapter 5 Hull Girder Strength
· Sec. 2 Vertical hull girder bending and shear strength
· Sec. 3 Hull girder yield check
· Sec. 4 Hull girder ultimate strength check
· Chapter 6 Hull Local Scantling
· Sec. 3 Minimum thicknesses
· Sec. 4 Plating
· Not covered: [1.2] Plating of corrugated bulkheads
· Sec. 5 Stiffeners
· Not covered: [1.1.3] Grouping of stiffeners
· Not covered: [1.1.4] Plating and stiffener of different material
· Not covered: [1.1.5] Struts connecting stiffeners
· Sec. 7 Intersection of stiffeners and PSM
· [1.2.3] 
· [1.2.4]
· Sec. 8 Superstructure, deckhouse and companionways
· Chapter 8 Buckling
· Sec. 2 Slenderness requirements
· Sec. 3 Hull girder buckling
· Chapter 9 Fatigue
· Chapter 10 Special Requirements
· Sec. 1 Bow impact
· Sec. 2 Bottom slamming
· Sec. 3 Stern slamming
· Sec. 4 Sloshing and liquid impact in tanks
· Not covered: [2.4] Impact pressure in larger tanks
· Not covered: [3.2] Scantling requirements due to liquid pressure 
· Sec. 5 Wheel loading
· Sec. 6 Special hull structures
· [8] Strengthening against berthing impact

Part 5: Ship types
· Chapter 1 Bulk carriers and dry cargo ships
· Sec. 2 Common requirements
· Sec. 3 Steel coil requirements
· Sec. 5 General dry cargo ships and multi-purpose dry cargo ships
· Sec. 6 Bulk carriers
· Sec. 7 Ore carriers
· Not covered: [6.1] Minimum thicknesses
· Not covered: [6.3.2] and [6.3.3] Minimum moment of inertia of stiffeners.
· Sec. 8 Ships specialised for the carriage of a single type of dry bulk cargo
· Chapter 7 Liquefied gas tankers
· Sec. 20 Design with independent prismatic tanks of Type-A and Type-B
· 1 Special consideration for single side hull
· [1.6.3] and [1.6.4]
· 3 Local strength of cargo tanks
· Sec. 23 Design with membrane tanks
· 2.2 Local scantling of inner hull

Part 6: Additional class notations
· Chapter 1 Structural strength and integrity
· Sec. 1 Strengthened for grab loading and unloading - GRAB
· Sec. 2 Strengthened for heavy cargo – STRENGTHENED
· Sec. 3 Strengthened for heavy liquid – HL
· Sec. 4 Strengthened for heavy cargo in bulk – HC
· Sec. 5 Strengthened for ore cargo – OC
· Chapter 6 Cold climate
· Sec. 1 Basic ice strengthening – ICE
· Sec. 2 Strengthening of the northern Baltic – ICE
· Sec. 5 Polar class - PC


Note: The following is not included:
· Primary Supporting Members and Pillars
· Hull Outfitting
· Impact pressures in larger tanks
· Strengthening for tug contact: plates and stiffeners
· Strengthening against berthing: stiffeners 

[bookmark: _Toc303607617][bookmark: _Toc25157834]Input Data
[bookmark: _Toc303607619][bookmark: _Toc25157835]General Ship Data
Length between perpendiculars, LPP 	[m]:	90.000
Rule length, L 	[m]:	87.300
Freeboard length, LLL 	[m]:	90.000
X-position for fwd. end of waterline for freeboard length	[m]:	90.000 

Breadth moulded, B 	[m]:	22.000
Depth moulded, D 	[m]:	12.000
Freeboard depth moulded, DLL	[m]: 	12.000
Scantling draught, TSC 	[m]:	7.500
Design draught, TDesign 	[m]:	0.000

Minimum normal ballast draught TBAL 	[m]:	5.000
Heavy ballast draught, TBAL-H 	[m]:	0.000
Design slamming draught at FP (any ballast tanks empty), TF-e	[m]:	5.000
Design slamming draught at FP (all ballast tanks full), TF-f	[m]:	5.000

Block coefficient, CB	:	0.830
Maximum service speed, V	[knots]:	12.000

No of decks above 0.7D from baseline		 2
Z coordinate of the bulkhead deck	[m]: 	12.000
Deepest equlibrium WL in damaged condition, TDAM	[m]:	7.500

Freeboard type	:	A
Bilge keel fitted?	:	No

Ship with high speed and/or large flare?	:	no



Ship with large deck openings?	:	no

[bookmark: _Toc303607620][bookmark: _Toc25157836]Class Notations as specified by user
DNVGL 	
[bookmark: _Toc25157837]Frame table
Position of frame #0: 0 mm Aft of A.P.

Frame No	Spacing fwd [mm]	Distance from A.P. [m]
Stern	700	0.000

[bookmark: _Toc303607621]
Transverse Bulkheads
Frame	Distance from A.P. [m]
#20	14.000
#52	36.400
#84	58.800
#112	78.400


[bookmark: _Toc221080645][bookmark: _Toc221093695][bookmark: _Toc221353570][bookmark: _Toc303607623]
[bookmark: _Toc25157839]Cross section overview
[bookmark: _Toc25157840]Cross section identification data
Frame	Distance from A.P.
[m]	Created on	Sign	Drawing	Revision
#52	36.400	 		   	

[bookmark: _Toc303607624][bookmark: _Toc221093685][bookmark: _Toc221093702][bookmark: _Toc221353577][bookmark: _Toc303607626]
[bookmark: _Toc25157841]Cross section analyses
Frame	Prescriptive	Global ULS	Fatigue
#52	X	X	X


[bookmark: _Toc25157842]Cross section properties
	
	Effective 
Cut-outs subtracted
	Gross
Cut-outs disregarded

	
	as built
	net (50% corr)
	as built
	net (50% corr)

	Cross sectional area of the longitudinal elements
	cm2
	17762
	16439
	17762
	16439

	Horizontal dist. from C.L. to vertical neutral axis, Yn
	m
	0.000
	0.000
	0.000
	0.000

	Vertical distance fom B.L. to horizontal neutral axis, Zn
	m
	5.513
	5.489
	5.513
	5.489

	Vertical moment of inertia, Iy
	m4
	34.128
	31.732
	34.128
	31.732

	Horizontal moment of inertia , Iz
	m4
	104.349
	96.372
	104.349
	96.373

	Product of inertia about the neutral axes, Iyz
	m4
	0.000
	0.000
	0.000
	0.000

	Section Modulus, Bottom
	m3
	6.191
	5.781
	6.191
	5.781

	Section Modulus, Strength deck at side (z = 12000mm)
	m3
	5.261
	4.873
	5.261
	4.873

	Section Modulus, Equivalent deck line (z = 12000mm)
	m3
	5.261
	4.873
	5.261
	4.873

	Section Modulus, at Side
	m3
	9.486
	8.761
	9.486
	8.761

	First moment of the area above the neutral axis, S
	m3
	3.587
	3.330
	3.587
	3.330

	I/S
	m
	9.515
	9.528
	9.515
	9.528


[bookmark: _Cross_section_material][bookmark: _Toc365377676]

[bookmark: _Ref15563896][bookmark: _Ref15566824][bookmark: _Ref15566862][bookmark: _Ref15566897][bookmark: _Toc25157843]Cross section material
	
	Bottom
	Side
	Deck
	Above deck

	Material strength group
	-
	VL-NS
	VL-NS
	VL-NS
	VL-NS

	Specified minimum yield stress, ReH
	N/mm2
	235
	235
	235
	235

	Material factor, k
	-
	1.00
	1.00
	1.00
	1.00

	Vertical extent, zhts
	mm
	0
	
	0
	


[bookmark: _GoBack]Note: Material for each individual plate and stiffener is specified in local requirement tables when these are included in the report.

Cross section weight summary
Longitudinal plates and stiffeners
		Area, as modelled [cm2]	Weight
[t/m]
Material	Structure	Openings
disregarded	Openings
deducted	Openings disregarded


				
VL-NS				
Plates 13577.0 13576.9 10.66Stiffeners 3568.9 3568.9 2.80Subtotal 17145.9 17145.9 13.46% of total 96.5 96.5 96.5

				
VL-36				
Plates 0.0 0.0 0.00Stiffeners 615.8 615.8 0.48Subtotal 615.8 615.8 0.48% of total 3.5 3.5 3.5



Total		 17761.7	 17761.7	 13.94


Transverse stiffeners
Material	Weight as modelled [t]	%


Total	 0.00	 0.0


[bookmark: _Toc25157844]Torsion Characteristics

Shear centre distance from C.L. 	[mm]:		 0
Shear centre distance above B.L 	[mm]:		5420
Torsion constant, It 	[m4]:		53
Sectorial moment of inertia, I 	[m6]:		173
Accumulated horizontal force, Fy 	[N]:		1.00
Accumulated vertical force, Fz 	[N]:		1.00
Accumulated torsion moment, Mx 	[Nm]:		1.00

Fy, Fz and Mx should all be = 1.0 for a correct shear flow distribution. 

[bookmark: _Toc303607625][bookmark: _Toc25157845]Cross section plot
(#52) Mellom brønner

	


Cross section summary plot

	


Cross section plates
Plate	Start Y
[mm]	End Y
[mm]	Start Z
[mm]	End Z
[mm]	Breadth
[mm]	Thickness
[mm]  1)	Gross Area
[cm2]	Cut-out Area
[cm2]	Yield stress
[N/mm2]

									
Outer shell
Plate0	0.0	4200.0	0.0	0.0	4200.0	11.5   C	483.0	0.0	235
Plate1	4200.0	9750.0	0.0	146.0	5568.8	10.0   C	556.9	0.0	235
Plate2	9750.0	11000.0	146.0	2000.0	2372.8	10.0   C	237.3	0.0	235
Plate3	11000.0	11000.0	2000.0	9000.0	7000.0	10.5   C	735.0	0.0	235
Plate4	11000.0	11000.0	9000.0	12000.0	3000.0	8.5   C	255.0	0.0	235
									
Strength Deck
Plate0	0.0	3500.0	12000.0	12000.0	3500.0	10.0   C	350.0	0.0	235
Plate1	3500.0	7000.0	12000.0	12000.0	3500.0	10.0   C	350.0	0.0	235
Plate2	7000.0	11000.0	12000.0	12000.0	4000.0	10.0   C	400.0	0.0	235
									
Inner bottom
Plate0	0.0	4200.0	2000.0	2000.0	4200.0	10.5   C	441.0	0.0	235
Plate1	4200.0	9750.0	2000.0	2000.0	5550.0	10.0   C	555.0	0.0	235
Plate2	9750.0	11000.0	2000.0	2000.0	1250.0	10.0   C	125.0	0.0	235
									
Inner side
Plate0	9750.0	9750.0	146.0	2000.0	1854.0	10.0   C	185.4	0.0	235
Plate1	9750.0	9750.0	2000.0	5500.0	3500.0	10.0   C	350.0	0.0	235
Plate2	9750.0	9750.0	5500.0	9000.0	3500.0	10.0   C	350.0	0.0	235
									
General Panel 0
Plate0	0.0	0.0	0.0	2000.0	2000.0	11.0   C	220.0	0.0	235
									
Deck_9000_9000
Plate0	0.0	3500.0	9000.0	9000.0	3500.0	10.0   C	350.0	0.0	235
Plate1	3500.0	7000.0	9000.0	9000.0	3500.0	10.0   C	350.0	0.0	235
Plate2	7000.0	11000.0	9000.0	9000.0	4000.0	10.0   C	400.0	0.0	235
									
General Panel 2
Plate0	4200.0	4200.0	2000.0	0.0	2000.0	10.5   C	210.0	0.0	235

Thickness material side:  C = center, L = left, R = right moulded side of geometry line.

Cross section stiffeners
ID
 From  -  To	Profile Type	Dimensions	Yield stress
[N/mm2]

			
Outer shell
1  -  13	HPBulb	200 x 10	355
3  -  11	HPBulb	220 x 10	235
2  -  17	HPBulb	180 x 10	235
			
Strength Deck
25  -  25	Built up T from plates	315 x 100 x 12 x 15	235
14  -  7	HPBulb	180 x 10	235
			
Inner bottom
10  -  2	HPBulb	240 x 10	235
			
Inner side
5  -  5	HPBulb	220 x 10	235
			
Deck_9000_9000
14  -  14	Built up T from plates	315 x 100 x 12 x 15	235
13  -  12	HPBulb	180 x 10	235


Cross section transverse stiffeners
Type	Profile Type	Dimensions	Span
[mm]	Spacing
[mm]	Yield stress
[N/mm2]

					
Outer shell
TGIRDER	Flatbar	0 x 0	1860	700	235
					
Inner bottom
TGIRDER	Flatbar	0 x 0	1250	700	235
					
Inner side
TGIRDER	Flatbar	0 x 0	1854	700	235
					
General Panel 0
TGIRDER	Flatbar	0 x 0	2000	700	235
					
General Panel 2
TGIRDER	Flatbar	0 x 0	2000	700	235



[bookmark: _Toc25157850]Design Loads
[bookmark: _Toc25157851]Bending moments and shear forces
Stillwater bending moments [kNm]

ConditionDescriptionRule valueUser specified

Frame #52   (36400 mm from A.P.)
Seagoing
SaggingUser defined/Minimum -99413 

HoggingUser defined/Minimum 130221 

Fatigue
SaggingUser defined (Minimum seagoing as default) -99413 

HoggingUser defined (Minimum seagoing as default) 130221 



Wave bending moments [kNm]

ConditionDescriptionRule valueUser specified

Frame #52   (36400 mm from A.P.)
Seagoing
SaggingRule minimum -203490 

HoggingRule minimum 190689 

HorizontalRule values at draught moulded (T) 116733 

TorsionRule values at draught moulded (T) 82305 

Fatigue
Full loadRule minimum -39604 

BallastRule minimum 34224 

HorizontalRule values at draught moulded (T) 22890 

TorsionRule values at draught moulded (T) 14107 



Wave bending moments for buckling check [kNm]


Frame #52   (36400 mm from A.P.)
ConditionRule valuesUser specifiedSeagoingSagging -203490Hogging 190689
fm, sagging = 0.9651	fm, hogging = 0.9651	








Stillwater shear forces [kN]

ConditionDescriptionRule valueUser specified

Frame #52   (36400 mm from A.P.)
Seagoing
PositiveUser defined permissible/Minimum 6175 

NegativeUser defined permissible/Minimum -6175 



Wave shear forces [kN]

ConditionDescriptionRule valueUser specified

Frame #52   (36400 mm from A.P.)
Seagoing
PositiveRule minimum 4777 

NegativeRule minimum -4830 



Wave shear forces for buckling check [kN]



Frame #52   (36400 mm from A.P.)
ConditionRule valuesUser specifiedSeagoingPositive, Sagging 4777Positive, Hogging 4777Negative, Sagging -4830Negative, Hogging -4830
	fq, sagging, positive	= 0.7712	fq, hogging, positive	= 0.7712	fq, sagging, negative	= 0.7798	fq, hogging, negative	= 0.7798




Hull Girder Strength Requirements
Hull Girder Requirements


Frame #52   (36400 mm from A.P.)
Minimum Hull Girder RequirementsMinimum
Section Modulus
[m3]Steel gradeYield strength
ReH
[N/mm2]Material factorSection ModulusBottomN/AN/AN/AN/AEquivalent deck lineN/AN/AN/AN/AMinimum Moment of Inertia [m4]N/ASection modulusOperationPositionConditionMsw
[kNm]Mwv
[kNm]perm
[N/mm2]Zrequired
[m3]Zactual
[m3]OK?SeagoingBottomSagging-99413-203490175.001.736.19YesHogging130221190689175.001.836.19YesEquivalent deck lineSagging-99413-203490175.001.735.26YesHogging130221190689175.001.835.26YesNote: Based on material data according to 3.4.Hull girder yield strengthLongitudinal normal stress, hgOperationDecisive conditionWeakest Platehg
[N/mm2]hg-perm
[N/mm2]OK?SeagoingExtremeSea_SD, Full load, HSM_2Outer shell: Plate465.85205.00YesShear stress, hgOperationDecisive conditionWeakest Platehg
[N/mm2]hg-perm
[N/mm2]OK?SeagoingExtremeSea_SD, Full load, HSM_1Outer shell: Plate4-47.21120.00YesEquivalent stress, vOperationDecisive conditionWeakest Platev
[N/mm2]v-perm
[N/mm2]OK?SeagoingN/A, , : 0.000.00N/AShear capacityOperationWeakest Platefhar
[-]Qsw
[kN]Qwv
[kN]QR
[kN]OK?SeagoingOuter shell: Plate4N/A-6175-483028108YesHarbour: 0.0000N/A

Minimum vertical extent of higher strength steelAreaConditionActual zhts 
[mm]Required zhts
[mm]OK?BottomSagging00YesHogging00YesEquivalent 	deck lineSagging00YesHogging00Yes
Note: Based on material data according to 3.4



Abbreviations
Msw	Permissible hogging and sagging vertical still water bending moment [kNm]
Mwv	Vertical wave bending moment [kNm]
perm	Permissible hull girder bending stress [N/mm2]
Zrequred	Required section modulus at deck or bottom [m3]
Zactual	Section modulus at deck or bottom [m3]
Qsw	Permissible positive or negative still water shear force [kN]
Qwv	Vertical wave shear force [kN]
QR	Total vertical hull girder shear capacity [kN]
OK?	Whether requirement(s) are fulfilled



Hull Girder Ultimate Strength
Requirements
The vertical hull girder ultimate bending capacity at any hull transverse section is to satisfy the following criteria:

Ultimate Strength in Intact Condition
MU  ≥   M γR	where:	γR = γM γDB	M = γS Msw-U + γW Mwv


Intact Condition


at Frame #52   (36400 mm from A.P.)	γM = 1.1, γS = 1.0
Hull Girder Ultimate Strength
DLSCondH/SγDBγWγRMsw-U
[kNm]Mwv
[kNm]M
[kNm]MU
[kNm]US
[%]OK?

A	Seagoing	Hog	1.100	1.200	1.210	130221	190689	359048	1295725	298.2	Yes
A	Seagoing	Sag	1.000	1.200	1.100	-99413	-203490	-343601	-1064684	281.7	Yes



Abbreviations
γM	Partial safety factor for the vertical hull girder ultimate bending capacity, covering material, geometric and strength prediction uncertainties
γS	Partial safety factor for the still water bending moment
DLS	Design load scenario (S+D): A = Msw-h or Msw-s, B =  Maximum sagging still water bending moment for operational seagoing homogeneous full load condition
H/S	Hogging or Sagging
Cond	Condition
γDB	Partial safety factor for the vertical hull girder ultimate bending capacity, covering the effect of double bottom bending,
γW	Partial safety factor for the vertical wave bending moment
γR	Partial safety factor for the vertical hull girder ultimate bending capacity
Msw-U	Permissible still water bending moment, in kNm, in hogging and sagging conditions at the hull transverse section
Mwv	Vertical wave bending moment, in kNm, in hogging and sagging conditions at the hull transverse section
M	The vertical hull girder bending moment, M in hogging and sagging conditions, to be considered in the ultimate strength check
MU	Vertical hull girder ultimate bending capacity
US	100 MU /  (M γR)
OK?	No! if US < 100, else Yes



Rule requirements
Plates below requirements
PlateACTt
[mm]tc
[mm]αpCaXEff
[%]ReH
[N/mm2]LOCLoad ref.EPPtloc
[mm]tmin
[mm]Span
[mm]Spac
[mm]p
[kN/m2]yl
[mm]zl
[mm]Draught
[m]σhg
[N/mm2]FSC
[kN]OK?BUCLoad ref.EPPts/t
tbuc

[mm]Stress
comb.
Radius
[mm]σx
σy
τ
[N/mm2]σE


[N/mm2]Asp. α
FlongCase σ
Case τ
Kx
Ky
KτCx
Cy
Cτγcηactual 
ηallowOK?

Plates below requirement at Frame #52   (36400 mm from A.P.)


Longitudinal stiffeners below requirement

Stiff.
NoACT
Type
Dimensiony
z
[mm]Znet

[cm3]Spacing
tpl_net
[mm]ReH
τ eH
[N/mm2]tcw
tcf
[mm]hw_net
bf
[mm]tw
tf
[mm]XCs
Ctlbdg
lshr
[mm]LOC
MIN Load ref. for ZLoad ref. for twZreq
[cm3]ZRel. req
[%]tw min
tf min
[mm]tw shear
tpl min_net
[mm]draughtZ
[m]draughttw
[m]pZ
[kN/m2]
Fsc [kN]ptw
[kN/m2]OK?BUC
SLNSpan
beff
[mm]Est. Zreq
est.
[cm3]Est. hw req
Est. tf req
[mm]bf sl

[mm]Ibuc
Ireq
[cm4]tw min sl 
tf min sl
[mm]plat

[kN/m2]σx
σy
[N/mm2]σa
σb 
[N/mm2]τ
σw
[N/mm2]ηactual
ηallowOK?FATConnTypeDouble skin?Web dist

[mm]Lbdg aft
Lbdg fwd
[mm]X aft
X fwd
[mm]Ka aft
Ka fwdKb aft
Kb fwdD aft
D fwdT aft
T fwd
[years]DamageFat.Life

[years]HotSpotOK?

Frame #52   (36400 mm from A.P.)



All plates
PlateACTt
[mm]tc
[mm]αpCaXEff
[%]ReH
[N/mm2]LOCLoad ref.EPPtloc
[mm]tmin
[mm]Span
[mm]Spac
[mm]p
[kN/m2]yl
[mm]zl
[mm]Draught
[m]σhg
[N/mm2]Fsc
[kN]OK?BUCLoad ref.EPPts/t
tbuc

[mm]Stress
comb.
Radius
[mm]σx
σy
τ
[N/mm2]σE


[N/mm2]Asp. α
FlongCase σ
Case τ
Kx
Ky
KτCx
Cy
Cτγcηactual 
ηallowOK?

Frame #52   (36400 mm from A.P.)
Outer shell at #52
Plate0ACT11.52.01.0010100.0235LOCWB-3, StaticEPP110.5 11.5 2800.0700.0134.570001.87517.2YesBUCHSM_2
EPP5
7.5 
5.5 1

055.5
0.0
5.234.3
4.00
1.18Case_1
Case_154.72
1.13
9.680.77
1.00
1.003.17
0.32
1.00Yes

Plate1ACT10.01.01.0010100.0235LOCSEA-1, BSR_1PEPP139.5 8.5 2800.0700.0129.7910037.50019.1YesBUCHSM_2
EPP13
6.5 
5.5 1

200055.5
0.0
14.430.8
4.00
1.30Case_1
Case_155.20
1.13
9.680.76
1.00
0.952.87
0.35
1.00Yes

Plate2ACT10.01.00.0000100.0235LOCSEA-1, BSR_1PEPP157.0 9.5 2372.8700.0129.3900007.5000.0YesBUCHSM_2
EPP15
0.0 
4.5 1

200044.7
0.0
10.330.8
3.39
0.00Case_1
Case_419.15
6.90
19.250.64
0.55
0.843.17
0.32
1.00Yes

Plate3ACT10.52.01.0010100.0235LOCWB-3, StaticEPP1810.0 9.0 2800.0700.0125.21100028001.8758.4YesBUCHSM_1
EPP25
7.5 
6.5 2

019.5
0.0
-29.627.5
4.00
1.25Case_1
Case_155.65
1.13
9.680.77
1.00
0.893.49
0.29
1.00Yes

Plate4ACT8.51.51.0010100.0235LOCSEA-1, BSP_1PEPP297.5 8.5 2800.0700.062.41100098007.500-24.6YesBUCHSM_1
EPP30
7.0 
7.0 2

038.2
0.0
-43.118.6
4.00
1.30Case_1
Case_155.52
1.13
9.680.65
1.00
0.741.80
0.56
1.00Yes

Strength Deck at #52
Plate0ACT10.01.51.0010100.0235LOCSEA-1, HSM_2EPP335.5 6.5 2800.0700.032.5700120007.50065.9YesBUCHSM_1
EPP37
7.0 
5.5 1

062.2
0.0
7.027.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.892.66
0.38
1.00Yes

Plate1ACT10.01.51.0010100.0235LOCSEA-1, HSM_2EPP385.5 6.5 2800.0700.032.54200120007.50065.9YesBUCHSM_1
EPP42
7.0 
6.0 1

062.2
0.0
14.327.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.892.49
0.40
1.00Yes

Plate2ACT10.01.51.0010100.0235LOCSEA-1, BSP_1PEPP476.0 6.5 2800.0700.039.410500120007.500-37.1YesBUCHSM_1
EPP47
7.0 
6.5 1

062.2
0.0
21.627.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.892.29
0.44
1.00Yes

Inner bottom at #52
Plate0ACT10.52.01.0010100.0235LOCWB-3, StaticEPP4910.5 8.0 2800.0700.0133.270020001.87510.9YesBUCHSM_2
EPP53
7.5 
5.0 1

035.3
0.0
5.127.5
4.00
1.25Case_1
Case_155.00
1.13
9.680.72
1.00
0.894.55
0.22
1.00Yes

Plate1ACT10.01.01.0010100.0235LOCTK-2, StaticEPP558.5 7.0 2800.0700.0107.6490020000.00010.9YesBUCHSM_2
EPP61
6.5 
5.0 1

035.3
0.0
15.330.8
4.00
1.30Case_1
Case_155.20
1.13
9.680.76
1.00
0.954.00
0.25
1.00Yes

Plate2ACT10.01.50.9310100.0235LOCWB-3, StaticEPP639.5 7.5 1250.0700.0133.21100020001.87510.9YesBUCOST_2P
EPP63
7.0 
5.5 1

00.0
38.1
6.227.5
1.79
1.40Case_2
Case_155.60
1.76
11.421.00
0.44
0.972.62
0.38
1.00Yes

Inner side at #52
Plate0ACT10.00.51.0010100.0235LOCINT-1, StaticEPP643.5 6.0 1854.0700.012.097501467.50016.7YesBUCHSM_2
EPP64
6.0 
6.0 1

00.0
54.0
7.934.3
2.65
1.40Case_2
Case_155.60
1.57
10.241.00
0.43
1.001.85
0.54
1.00Yes

Plate1ACT10.02.01.0010100.0235LOCWB-3, StaticEPP6710.0 7.5 2800.0700.0125.2975028001.8758.4YesBUCHSM_2
EPP67
7.5 
6.5 2

019.0
0.0
29.724.3
4.00
1.30Case_1
Case_155.94
1.13
9.680.75
1.00
0.843.30
0.30
1.00Yes

Plate2ACT10.02.01.0010100.0235LOCWB-3, StaticEPP719.0 7.5 2800.0700.0104.0975049001.8751.8YesBUCHSM_1
EPP75
7.5 
6.5 2

019.5
0.0
-29.524.3
4.00
1.30Case_1
Case_155.87
1.13
9.680.75
1.00
0.843.30
0.30
1.00Yes

General Panel 0 at #52
Plate0ACT11.02.21.0010100.0235LOCWB-3, StaticEPP7711.0 7.5 2000.0700.0153.3001.87517.2YesBUCHSM_2
EPP77
8.0 
7.7 1

00.0
55.5
1.429.4
2.86
1.40Case_2
Case_155.60
1.52
10.101.00
0.39
0.941.64
0.61
1.00Yes

Deck_9000_9000 at #52
Plate0ACT10.01.51.0010100.0235LOCUDL-1, BSP_1PEPP821.5 6.5 2800.0700.03.5350090005.000-15.7YesBUCHSM_1
EPP82
7.0 
4.0 1

033.5
0.0
3.427.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.894.96
0.20
1.00Yes

Plate1ACT10.01.51.0010100.0235LOCUDL-1, BSP_1PEPP871.5 6.5 2800.0700.03.5700090005.000-16.3YesBUCHSM_1
EPP87
7.0 
4.5 1

033.5
0.0
7.427.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.894.64
0.22
1.00Yes

Plate2ACT10.02.01.0010100.0235LOCWB-3, StaticEPP936.5 7.5 2800.0650.062.81100090001.875-11.0YesBUCHSM_1
EPP90
7.5 
5.0 1

033.5
0.0
10.027.5
4.00
1.30Case_1
Case_155.20
1.13
9.680.73
1.00
0.894.40
0.23
1.00Yes

General Panel 2 at #52
Plate0ACT10.51.51.0010100.0235LOCWB-3, StaticEPP9410.5 7.5 2000.0700.0153.3420001.87517.2YesBUCHSM_2
EPP94
7.0 
7.0 1

00.0
55.5
-2.330.8
2.86
1.40Case_2
Case_155.60
1.52
10.101.00
0.40
0.971.67
0.60
1.00Yes



Abbreviations for plate results
Plate	Plate identification
ACT	Actual plate properties
t	 Gross plate thickness [mm]
tc	 Corrosion addition [mm]
αp	 Correction factor for panel aspect ratio
Ca	 Permissible bending stress coefficient
X	 Coefficient
Eff	Bending efficiency [%]
ReH	 Minimum yield stress for plate [N/mm2]
	
LOC	Requirements due to local load and corresponding plate properties
Load ref.	 Design Load Set, Load Case
EPP	 EPP identification
tloc	 Required gross thickness of plate [mm]
tmin	 Minimum gross thickness of plate [mm]
Span	 Long side length of EPP [m]
Spac	 Short side length of EPP [mm]
p	 Lateral pressure [kN/m2]
yl	Y coordinate of LCP [mm]
zl	Z coordinate of LCP [mm]
Draught	 Draught [m]
σhg	 Hull girder stress [N/mm2]
FSC	Steel coil load if decisive, i.e. BC-9 or BC-10 [kN]
OK?	 Whether requirement(s) are fulfilled
	
BUC	Requirements due to buckling and corresponding plate properties
Load ref.	Design Load Set, Load Case
EPP	 EPP identification
ts/t	 Minimum slenderness thickness requirement [mm]. 
Note: Slenderness requirement is based on proposed steel grade.
tbuc 1)	Minimum estimated local gross plate thickness to get ηactual = ηallow
Stress comb	 Stress combination case, 1 or 2
Radius	 Plate radius [mm]
σx	Applied σx  [N/mm2]
σy	Applied σy  [N/mm2]
τ	 Applied Shear stress [N/mm2]
σE	 Reference stress [N/mm2]
Asp. α	 Aspect ratio
Flong	 Correction factor
Case σ	 Relevant case in Table 1 or 2
Case τ	 Relevant case in Table 1 or 2
Kx	 Buckling factor
Ky	 Buckling factor
Kτ	 Buckling factor
Cx	 Reduction factor
Cy	 Reduction factor
Cτ	 Reduction factor
γc	 Stress multiplier at collapse
ηactual	 Eta actual
ηallow	 Eta allowed
OK?	 Whether requirement(s) are fulfilled
Note: 1)	Local scantling estimate without optimisation of the whole cross section


All longitudinal stiffeners 
Stiff.
NoACT
Type
Dimensiony
z
[mm]Znet

[cm3]Spacing
tpl_net
[mm]ReH
τ eH
[N/mm2]tcw
tcf
[mm]hw_net
bf
[mm]tw
tf
[mm]XCs
Ctlbdg
lshr
[mm]LOC
MIN Load ref. for ZLoad ref. for twZreq
[cm3]ZRel. req
[%]tw min
tf min
[mm]tw shear
tpl min_net
[mm]draughtZ
[m]draughttw
[m]pZ
[kN/m2]
Fsc [kN]ptw
[kN/m2]OK?BUC
SLNSpan
beff
[mm]Est. Zreq
[cm3]Est. hw req
Est. tf req
[mm]bf sl

[mm]Ibuc
Ireq
[cm4]tw min sl 
tf min sl
[mm]plat

[kN/m2]σx
σy
[N/mm2]σa
σb 
[N/mm2]τ
σw
[N/mm2]ηactual
ηallowOK?FATConnTypeDouble skin?Web dist

[mm]Lbdg aft
Lbdg fwd
[mm]X aft
X fwd
[mm]Ka aft
Ka fwdKb aft
Kb fwdD aft
D fwdT aft
T fwd
[years]DamageFat.Life

[years]HotSpotOK?

Frame #52   (36400 mm from A.P.)
Outer shell at #52
1ACT
HPBulb
200 x 10700
0194.23700.0
9.5355
2052.0
2.5199.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
178.50 
109
7.5 
0.0 5.0 
9.4 1.875
1.875
-134.5
-134.5
YesBUC
SLN2800.0
537.588.0
151.4
15.50.0 3244 
57.5  
0.0 -134
0
00
1590
60.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
200 x 101400
0194.23700.0
9.5355
2052.0
2.5199.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
178.50 
109
7.5 
0.0 5.0 
9.4 1.875
1.875
-134.5
-134.5
YesBUC
SLN2800.0
537.588.0
151.4
15.50.0 3244 
57.5  
0.0 -134
0
00
1590
60.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
200 x 102100
0194.23700.0
9.5355
2052.0
2.5199.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
178.50 
109
7.5 
0.0 5.0 
9.4 1.875
1.875
-134.5
-134.5
YesBUC
SLN2800.0
537.588.0
151.4
15.50.0 3244 
57.5  
0.0 -134
0
00
1590
60.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
200 x 102800
0194.23700.0
9.5355
2052.0
2.5199.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
178.50 
109
7.5 
0.0 5.0 
9.4 1.875
1.875
-134.5
-134.5
YesBUC
SLN2800.0
537.588.0
151.4
15.50.0 3244 
57.5  
0.0 -134
0
00
1590
60.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
200 x 103500
0194.23700.0
9.5355
2052.0
2.5199.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
178.50 
109
7.5 
0.0 5.0 
9.4 1.875
1.875
-134.5
-134.5
YesBUC
SLN2800.0
537.588.0
151.4
15.50.0 3244 
57.5  
0.0 -134
0
00
1590
60.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

8ACT
HPBulb
200 x 104900
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
169.50 
128
6.0 
0.0 3.0 
8.4 0.000
0.000
-127.6
-127.6
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

9ACT
HPBulb
200 x 105600
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
169.50 
128
6.0 
0.0 3.0 
8.4 0.000
0.000
-127.6
-127.6
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

10ACT
HPBulb
200 x 106300
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
169.50 
128
6.0 
0.0 3.0 
8.4 0.000
0.000
-127.6
-127.6
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

11ACT
HPBulb
200 x 107000
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
169.50 
128
6.0 
0.0 3.0 
8.4 0.000
0.000
-127.6
-127.6
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

11ACT
HPBulb
200 x 107700
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSR_1P
SEA-1, BSR_1P
171.50 
127
6.0 
0.0 3.0 
8.4 7.500
7.500
122.9
122.9
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

12ACT
HPBulb
200 x 108400
0217.07700.0
9.0355
2050.5
0.5200.3
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSR_1P
SEA-1, BSR_1P
176.50 
123
6.0 
0.0 3.5 
8.4 7.500
7.500
126.3
126.3
YesBUC
SLN2800.0
537.582.9
142.8
15.70.0 3521 
46.0  
0.0 -128
0
00
1350
60.40 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

13ACT
HPBulb
200 x 109100
3217.07684.4
9.0355
2050.5
0.5200.3
0.010.0
0.00.000.950
0.9002800
2458LOC
MINSEA-1, BSR_1P
SEA-1, BSR_1P
177.00 
123
6.0 
0.0 3.5 
8.4 7.500
7.500
129.7
129.7
YesBUC
SLN2800.0
531.480.9
141.6
15.50.0 3512 
46.0  
0.0 -128
0
00
1320
60.39 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
220 x 1011000
2300238.25400.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2600LOC
MINWB-3, Static
WB-3, Static
149.00 
160
7.5 
0.0 4.5 
8.1 1.875
1.875
-130.2
-130.2
YesBUC
SLN2800.0
377.372.9
144.6
15.20.0 3883 
27.0  
0.0 -130
0
00
720
40.32 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
220 x 1011000
2800244.52600.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2500LOC
MINWB-3, Static
WB-3, Static
215.00 
114
7.5 
0.0 5.0 
8.1 1.875
1.875
-125.2
-125.2
YesBUC
SLN2800.0
494.7105.6
164.0
17.20.0 4190 
37.0  
0.0 -125
0
00
1010
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
220 x 1011000
3500244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
237.00 
103
7.5 
0.0 5.5 
8.1 1.875
1.875
-118.1
-118.1
YesBUC
SLN2800.0
537.5116.7
169.5
17.80.0 4280 
47.0  
0.0 -118
0
00
1110
50.49 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
220 x 1011000
4200244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
222.50 
110
7.5 
0.0 5.0 
8.1 1.875
1.875
-111.1
-111.1
YesBUC
SLN2800.0
537.5109.2
165.7
17.40.0 4280 
47.0  
0.0 -111
0
00
1040
50.46 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

6ACT
HPBulb
220 x 1011000
4900244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
210.50 
116
7.5 
0.0 5.0 
8.1 7.500
7.500
99.8
99.8
YesBUC
SLN2800.0
537.5102.9
162.2
17.10.0 4280 
47.0  
0.0 -104
0
00
980
50.44 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

7ACT
HPBulb
220 x 1011000
5600244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
202.50 
121
7.5 
0.0 5.0 
8.1 7.500
7.500
96.0
96.0
YesBUC
SLN2800.0
537.595.3
157.9
16.60.0 4280 
47.0  
0.0 -97
0
00
910
50.41 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

8ACT
HPBulb
220 x 1011000
6300244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
194.50 
126
7.5 
0.0 5.0 
8.1 7.500
7.500
92.1
92.1
YesBUC
SLN2800.0
537.588.8
154.1
16.20.0 4280 
47.0  
0.0 -90
0
00
840
50.38 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

9ACT
HPBulb
220 x 1011000
7000244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
186.00 
131
7.5 
0.0 4.5 
8.1 7.500
7.500
88.3
88.3
YesBUC
SLN2800.0
537.581.2
149.4
15.70.0 4280 
47.0  
0.0 -83
0
00
780
50.35 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

10ACT
HPBulb
220 x 1011000
7700244.52700.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
176.00 
139
7.5 
0.0 4.5 
8.1 7.500
7.500
83.5
83.5
YesBUC
SLN2800.0
537.574.7
145.1
15.20.0 4280 
47.0  
0.0 -76
0
00
710
50.32 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

11ACT
HPBulb
220 x 1011000
8400244.52650.0
8.5235
1362.0
2.5219.8
0.010.0
0.00.000.950
0.9002800
2475LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
150.00 
163
7.5 
0.0 4.0 
8.1 7.500
7.500
76.5
76.5
YesBUC
SLN2800.0
517.362.6
136.5
14.30.0 4239 
37.0  
0.0 -69
0
00
600
50.28 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
180 x 1011000
9300148.03400.0
7.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2600LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
81.50 
182
7.0 
0.0 3.0 
7.1 7.500
7.500
-67.4
-67.4
YesBUC
SLN2800.0
360.64.5
51.9
5.40.0 1982 
15.5  
0.0 0
25
027
114-47
30.23 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
180 x 1011000
9800152.10600.0
7.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2500LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
113.00 
135
7.0 
0.0 3.5 
7.1 7.500
7.500
-62.4
-62.4
YesBUC
SLN2800.0
438.311.1
72.1
7.40.0 2095 
25.5  
0.0 0
41
050
45-32
40.27 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
180 x 1011000
10500152.10700.0
7.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
117.00 
130
7.0 
0.0 3.5 
7.1 7.500
7.500
-55.4
-55.4
YesBUC
SLN2800.0
454.115.2
80.3
8.30.0 2116 
25.5  
0.0 0
48
064
37-31
40.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
180 x 1011000
11200152.10600.0
7.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2500LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
87.50 
174
7.0 
0.0 3.0 
7.1 7.500
7.500
-48.3
-48.3
YesBUC
SLN2800.0
434.915.1
80.2
8.30.0 2091 
25.5  
0.0 0
55
067
33-30
40.34 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

17ACT
HPBulb
180 x 1011000
11700148.03400.0
7.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2600LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
52.00 
285
7.0 
0.0 2.5 
7.1 7.500
7.500
-43.3
-43.3
YesBUC
SLN2800.0
358.411.1
72.1
7.40.0 1978 
15.5  
0.0 0
59
063
25-29
30.31 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

Strength Deck at #52
25ACT
Built up T from plates
315 x 100 x 12 x 150
12000638.00700.0
8.5235
1361.5
1.5301.5
100.012.0
15.00.000.833
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
76.00 
839
6.5 
6.5 2.0 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.0
132.2
5.91.5 13701 
45.5  
5.0 -32
62
073
210
90.36 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

14ACT
HPBulb
180 x 10700
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
750
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

13ACT
HPBulb
180 x 101400
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
750
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

12ACT
HPBulb
180 x 102100
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

10ACT
HPBulb
180 x 102800
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

11ACT
HPBulb
180 x 103500
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

9ACT
HPBulb
180 x 104200
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

8ACT
HPBulb
180 x 104900
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

7ACT
HPBulb
180 x 105600
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-1
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

6ACT
HPBulb
180 x 106300
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, HSM_1
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-2
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
180 x 107000
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, BSP_1P
78.50 
198
6.5 
0.0 2.5 
5.4 7.500
7.500
-32.5
-32.9
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-2
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
180 x 107700
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, BSP_1P
78.50 
198
6.5 
0.0 3.0 
5.4 7.500
7.500
-32.5
-34.2
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-2
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
180 x 108400
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, BSP_1P
78.50 
198
6.5 
0.0 3.0 
5.4 7.500
7.500
-32.5
-35.5
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-2
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
180 x 109100
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.828
0.9002800
2450LOC
MINSEA-1, HSM_2
SEA-1, BSP_1P
78.50 
198
6.5 
0.0 3.0 
5.4 7.500
7.500
-32.5
-36.8
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-2
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
180 x 109800
12000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
80.50 
193
6.5 
0.0 3.0 
5.4 7.500
7.500
-38.1
-38.1
YesBUC
SLN2800.0
510.866.2
133.6
13.80.0 2308 
45.5  
0.0 -32
62
078
75-3
30.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

7ACT
HPBulb
180 x 1010500
12000155.11600.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2500LOC
MINSEA-1, BSP_1P
SEA-1, BSP_1P
71.00 
218
6.5 
0.0 3.0 
5.4 7.500
7.500
-39.4
-39.4
YesBUC
SLN2800.0
492.754.8
125.2
12.90.0 2289 
35.5  
0.0 -32
62
071
68-3
30.44 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

Inner bottom at #52
10ACT
HPBulb
240 x 10700
2000305.22700.0
8.5235
1362.0
2.5239.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
267.00 
114
7.5 
0.0 5.5 
8.3 1.875
1.875
-133.2
-133.2
YesBUC
SLN2800.0
537.5131.5
178.4
19.10.0 5666 
47.5  
0.0 -133
0
00
1000
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
240 x 101400
2000305.22700.0
8.5235
1362.0
2.5239.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
267.00 
114
7.5 
0.0 5.5 
8.3 1.875
1.875
-133.2
-133.2
YesBUC
SLN2800.0
537.5131.5
178.4
19.10.0 5666 
47.5  
0.0 -133
0
00
1000
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
240 x 102100
2000305.22700.0
8.5235
1362.0
2.5239.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
267.00 
114
7.5 
0.0 5.5 
8.3 1.875
1.875
-133.2
-133.2
YesBUC
SLN2800.0
537.5131.5
178.4
19.10.0 5666 
47.5  
0.0 -133
0
00
1000
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
240 x 102800
2000305.22700.0
8.5235
1362.0
2.5239.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
267.00 
114
7.5 
0.0 5.5 
8.3 1.875
1.875
-133.2
-133.2
YesBUC
SLN2800.0
537.5131.5
178.4
19.10.0 5666 
47.5  
0.0 -133
0
00
1000
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
240 x 103500
2000305.22700.0
8.5235
1362.0
2.5239.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
267.00 
114
7.5 
0.0 5.5 
8.3 1.875
1.875
-133.2
-133.2
YesBUC
SLN2800.0
537.5131.5
178.4
19.10.0 5666 
47.5  
0.0 -133
0
00
1000
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

6ACT
HPBulb
240 x 104900
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

7ACT
HPBulb
240 x 105600
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

8ACT
HPBulb
240 x 106300
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

9ACT
HPBulb
240 x 107000
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

10ACT
HPBulb
240 x 107700
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
240 x 108400
2000339.59700.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2450LOC
MINTK-2, Static
TK-2, Static
215.50 
158
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
537.5106.0
159.5
18.10.0 6251 
46.0  
0.0 -108
0
00
730
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
240 x 109100
2000339.59675.0
9.0235
1360.5
0.5240.3
0.010.0
0.00.001.000
0.9502800
2462LOC
MINTK-2, Static
TK-2, Static
208.00 
163
6.0 
0.0 3.5 
7.5 0.000
0.000
-107.6
-107.6
YesBUC
SLN2800.0
527.7102.4
157.7
17.90.0 6219 
46.0  
0.0 -108
0
00
700
50.32 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

Inner side at #52
5ACT
HPBulb
220 x 109750
2300236.59400.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2550LOC
MINWB-3, Static
WB-3, Static
149.00 
159
7.5 
0.0 4.5 
8.1 1.875
1.875
-130.2
-130.2
YesBUC
SLN2800.0
377.373.1
145.1
15.20.0 3802 
27.0  
0.0 -130
0
00
720
40.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
220 x 109750
2800243.07600.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2500LOC
MINWB-3, Static
WB-3, Static
215.00 
113
7.5 
0.0 5.0 
8.1 1.875
1.875
-125.2
-125.2
YesBUC
SLN2800.0
494.7105.8
164.4
17.30.0 4112 
37.0  
0.0 -125
0
00
1020
50.45 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
220 x 109750
3500243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
237.00 
103
7.5 
0.0 5.5 
8.1 1.875
1.875
-118.1
-118.1
YesBUC
SLN2800.0
537.5116.9
170.0
17.90.0 4204 
37.0  
0.0 -118
0
00
1110
50.50 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
220 x 109750
4200243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
222.50 
109
7.5 
0.0 5.0 
8.1 1.875
1.875
-111.1
-111.1
YesBUC
SLN2800.0
537.5109.5
166.1
17.50.0 4204 
37.0  
0.0 -111
0
00
1050
50.47 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

6ACT
HPBulb
220 x 109750
4900243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
208.50 
117
7.5 
0.0 5.0 
8.1 1.875
1.875
-104.0
-104.0
YesBUC
SLN2800.0
537.5102.4
162.2
17.10.0 4204 
37.0  
0.0 -104
0
00
980
50.44 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
220 x 109750
5600243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
194.50 
125
7.5 
0.0 5.0 
7.4 1.875
1.875
-97.0
-97.0
YesBUC
SLN2800.0
537.595.5
158.4
16.60.0 4204 
37.0  
0.0 -97
0
00
920
50.41 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
220 x 109750
6300243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
180.50 
135
7.5 
0.0 4.5 
7.4 1.875
1.875
-90.0
-90.0
YesBUC
SLN2800.0
537.589.0
154.5
16.20.0 4204 
37.0  
0.0 -90
0
00
850
50.38 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
220 x 109750
7000243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
166.00 
146
7.5 
0.0 4.5 
7.4 1.875
1.875
-82.9
-82.9
YesBUC
SLN2800.0
537.581.5
149.8
15.70.0 4204 
37.0  
0.0 -83
0
00
780
50.35 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
220 x 109750
7700243.07700.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2450LOC
MINWB-3, Static
WB-3, Static
152.00 
160
7.5 
0.0 4.0 
7.4 1.875
1.875
-75.9
-75.9
YesBUC
SLN2800.0
537.574.3
145.1
15.20.0 4204 
37.0  
0.0 -76
0
00
720
50.33 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
220 x 109750
8400243.07650.0
8.0235
1362.0
2.5219.8
0.010.0
0.00.001.000
0.9502800
2475LOC
MINWB-3, Static
WB-3, Static
128.00 
190
7.5 
0.0 4.0 
7.4 1.875
1.875
-68.8
-68.8
YesBUC
SLN2800.0
517.362.9
136.9
14.40.0 4162 
37.0  
0.0 -69
0
00
600
50.28 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

Deck_9000_9000 at #52
14ACT
Built up T from plates
315 x 100 x 12 x 150
9000638.00700.0
8.5235
1361.5
1.5301.5
100.012.0
15.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.00 
9114
6.5 
6.5 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
68.0
3.01.5 13701 
45.5  
5.0 0
34
040
90
90.18 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

13ACT
HPBulb
180 x 10700
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
290
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

12ACT
HPBulb
180 x 101400
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
290
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

11ACT
HPBulb
180 x 102100
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
290
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

10ACT
HPBulb
180 x 102800
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
290
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

9ACT
HPBulb
180 x 103500
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
290
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

8ACT
HPBulb
180 x 104200
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

7ACT
HPBulb
180 x 104900
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

6ACT
HPBulb
180 x 105600
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

5ACT
HPBulb
180 x 106300
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

4ACT
HPBulb
180 x 107000
9000155.11700.0
8.5235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2068
6.5 
0.0 1.5 
5.4 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

3ACT
HPBulb
180 x 107700
9000154.17700.0
8.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2056
6.5 
0.0 1.5 
5.8 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

2ACT
HPBulb
180 x 108400
9000154.17700.0
8.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2450LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.50 
2056
6.5 
0.0 1.5 
5.8 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.811.4
71.7
7.40.0 2308 
45.5  
0.0 0
34
042
29-1
30.21 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

1ACT
HPBulb
180 x 109100
9000154.17675.0
8.0235
1361.5
1.5180.0
0.010.0
0.00.000.950
0.9002800
2312LOC
MINUDL-1, BSP_1P
UDL-1, BSP_1P
7.00 
2202
6.5 
0.0 1.5 
5.8 5.000
5.000
3.5
3.5
YesBUC
SLN2800.0
510.411.0
70.8
7.30.0 2307 
35.5  
0.0 0
34
041
29-1
30.20 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A

12ACT
HPBulb
180 x 1010350
9000146.71625.0
8.0235
1362.0
2.5179.8
0.010.0
0.00.001.000
0.9502800
2325LOC
MINWB-3, Static
WB-3, Static
112.50 
130
7.5 
0.0 4.0 
5.8 1.875
1.875
-62.8
-62.8
YesBUC
SLN2800.0
506.355.3
127.8
12.70.0 2171 
36.0  
0.0 -63
0
00
880
40.39 
1.00YesFAT0 0.00.0
0.00.0
0.00.00
0.000.00
0.000.00
0.000.0
0.00.000.0  N/A




Abbreviations for stiffener results
Stiff. No	Stiffener name
ACT	Actual stiffener properties
Type	Profile type
Dimension	Profile dimension
y	Y coordinate [mm]
z	Z coordinate [mm]
Spacing	Spacing between stiffeners [mm]
tpl_net	Actual plating net thickness [mm]
Znet	Net section modulus [cm3]
ReH	Minimum yield strength [N/mm2]
τ eH	ReH /(3)0.5 [N/mm2]
tcf	Corrosion addition flange [mm]
tcw	Corrosion addition web [mm]
hw	Net web height [mm]
bf	Flange breadth [mm]
tw	Gross web thickness [mm]
tf	Gross flange thickness [mm]
X	Coefficient
Cs	Permissible bending stress coefficient
Ct	Permissible shear stress coefficient
lbdg	Effective bending span [mm]
lshr	Effective shear span [mm]
	
LOC/MIN	Requirements due to local loads and minimum requirements
Load ref. for Z	Load ref for section modulus requirement (Design Load Set, Load Case)
Load ref. for tw	Load ref for web thickness requirement (Design Load Set, Load Case)
Zreq	Minimum net section modulus [cm3]
ZRel. req	Z Actual / requirement [%]
tw min	Min gross web thickness (minimum requirement) [mm]
tf min	Min gross flange thickness (minimum requirement) [mm]
tw shear	Min gross web thickness (yielding) [mm]
tpl min net	Net required thickness of the attached plating [mm]
draughtZ	Draught for Znet
draughttw	Draught for tw shear
pZ / Fsc	Design pressure for Znet [kN/m2] or Steel coil load, if decisive, i.e. BC-9 or BC-10 [kN]
ptw	Design pressure for tw shear [kN/m2]
OK?	Whether requirement(s) are fulfilled
	
BUC/SLN	Buckling and slenderness requirements
Span	Span [mm]
beff	Effective breadth of attached plating [mm]
Z req 1)	Minimum estimated local net section modulus (computed only if ηactual > ηallow) [mm]
hw req 1)	Minimum estimated local net web height for flatbars (computed only if ηactual > ηallow) [mm]
tf req 1)	Minimum estimated local net flange thickness for actual hw (computed only if ηactual > ηallow) [mm]
bf sl	Minimum required gross flange thickness (slenderness) [mm]
Ibuc	Actual net moment of inertia including plate flange with effective width according to Ch8, Sec5, 2.3.5. [cm4]
Ireq	Required net moment of inertia including plate flange with effective width according to Ch8, Sec5, 2.3.5. [cm4]
Islend	Actual net moment of inertia including plate flange with effective width = 0.8*s [cm4]
Imin sl	Minimum required net moment of inertia including plate flange with effective width = 0.8*s  (slenderness) [cm4]
tw min sl 	Min gross web thickness (slenderness) [mm]
tf min sl	Min gross flange thickness (slenderness) [mm]
plat	Lateral pressure [kN/m2]
σx	Nominal plate stress in X-dir [N/mm2]
σy	Nominal plate stress in Y-dir [N/mm2]
σa	Compressive axial effective stress [N/mm2]
σb	Bending stress [N/mm2]
τ	Nominal plate shear stress [N/mm2]
σw	Warping stress [N/mm2]
ηactual	Eta actual
ηallow	Eta allowable
OK?	Whether requirement(s) are fulfilled
	
FAT	Fatigue results (longitudinals only)
ConnType	Connection type number
Double skin?	“Yes” for double skin construction, otherwise “No”
Web dist	Web distance [mm]
Lbdg1 / Lbdg2	Bending span HotSpot 1 / 2 [mm]
X1 / X2	Distance to Hot Spot 1 / 2 [mm]
Ka1 / Ka2	Ka factor HotSpot 1 / 2
Kb1 / Kb2	Kb factor HotSpot 1 / 2
D1 / D2	Relative damage HotSpot 1 / 2
T1 / T2	Fatigue life HotSpot 1 / 2 [years]
Damage	Total relative damage
Fat.Life	Calculated fatigue life [years]
HotSpot	Critical hotspot
OK?	Whether fatigue life is greater than design life time
Note: 1)	Local scantling estimate without optimisation of the whole cross section






Connections of stiffeners to PSM
ID
ACT aft
fwdEnd conn
Shear conntc PSM
[mm]tc web stiff 
[mm]PSM web angle φw
[deg]S1
[m]S2
[m]ReH
PSM
[N/mm2]ReH
web stiff
[N/mm2]YIELD aft
fwdσw perm
[N/mm2]σw
[N/mm2]σwc perm
 [N/mm2]σwc
[N/mm2]τ perm
 [N/mm2]τ w
 [N/mm2]W
[kN]W1
[kN]W2
[kN]OK?WELD aft
fwdlleg web stiff [mm]lleg brkt
[mm]lleg direct
[mm]lleg lug	[mm]fweldfcls
[mm]dwc
[mm]OK?reqactreqactreqactreqact

Frame #52   (36400 mm from A.P.)

Abbreviations for connection strength results
ID	Stiffener name
End/shear conn	Applied end connection and shear connection detail
tc PSM	Corrosion addition slot/lug [mm]
tc web stiff	Corrosion addition web stiffener/tripping bracket [mm]
PSM web angle	PSM web angle to attached plate [deg]
S1, S2	Spacing between the PSM aft and forward of considered position [m]
ReH	Yield strength of material for respective elements [N/mm2]
σw perm, σw	Permissible and actual direct stress in web stiffener away from weld connection [N/mm2]
σwc perm, σwc	Permissible and actual direct stress in web stiffener in way of weld connection [N/mm2]
τ perm, τw	Permissible shear stress and actual shear stress in shear connection [N/mm2]
W	Total load in connection [kN]
W1, W2	Load transferred through shear connection, W1, and web stffener connection, W2 [kN]
lleg web stiff	Weld leg length for web stiffener/tripping bracket [mm]
lleg brkt	Weld leg length for backing bracket [mm]
lleg direct	Weld leg length for direct shear connection [mm]
lleg lug	Weld leg length for lug shear connection [mm]
fweld	Weld factor
fc	Coefficient depending on the environment
ls	Total length of shear connection [mm]
dwc	Total length of web stiffener/tripping bracket connection [mm]
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Compartment data
General compartment data
Name	Type	Area	Tank/
Hold	Length
[m]	Top of air pipe
[m]	Volume
[m3]	CoG
from A.P.
[m]	CoG
from C.L.
[m]	CoG
from B.L.
[m]	Heated cargo/fuel oil tank	Ballast water exchange by flow-throw
BallastP	BallastWaterTank	AftPart	1	22.400	12.760	188.2	47.600	2.100	1.000	False	False
BallastP	BallastWaterTank	AftPart	1	22.400	12.760	196.0	47.600	10.375	5.500	False	False
BallastS	BallastWaterTank	AftPart	1	22.400	12.760	188.2	47.600	-2.100	1.000	False	False
BallastS	BallastWaterTank	AftPart	1	22.400	12.760	196.0	47.600	-10.375	5.500	False	False
fuelP	FuelOilTank	AftPart	1	22.400	12.760	273.4	47.600	7.267	1.041	False	False
fuelS	FuelOilTank	AftPart	1	22.400	12.760	273.4	47.600	-7.267	1.041	False	False
LasttankP	BallastWaterTank	AftPart	1	22.400	12.760	1450.4	47.600	5.125	5.500	False	False
LasttankS	BallastWaterTank	AftPart	1	22.400	12.760	1450.4	47.600	-5.125	5.500	False	False



Other compartment data
Name	Filling height from B.L. for sloshing
[m]	Sloshing length
[m]	Sloshing breadth
[m]	Over-pressure due to liquid flow
Pdrop
[kN/m2]	Testing load height
Zst
[m]
BallastP	1.400	0.000	0.000	25.0	0.000
BallastP	4.900	0.000	0.000	25.0	0.000
BallastS	1.400	0.000	0.000	25.0	0.000
BallastS	4.900	0.000	0.000	25.0	0.000
fuelP	1.400	0.000	0.000	25.0	0.000
fuelS	1.400	0.000	0.000	25.0	0.000
LasttankP	4.900	0.000	0.000	25.0	0.000
LasttankS	4.900	0.000	0.000	25.0	0.000


Geometry
Name	Min X
[#]	Max X
[#]	Min Y
[mm]	Max Y
[mm]	Min Z
[mm]	Max Z
[mm]	Highest points
Aft Port Stbd/
Fwd Port Stbd
(If user specified)
BallastP	#52	#84	0	4200	0	2000	 / 
BallastP	#52	#84	9750	11000	2000	9000	 / 
BallastS	#52	#84	-4200	0	0	2000	 / 
BallastS	#52	#84	-11000	-9750	2000	9000	 / 
fuelP	#52	#84	4200	11000	0	2000	 / 
fuelS	#52	#84	-11000	-4200	0	2000	 / 
LasttankP	#52	#84	500	9750	2000	9000	 / 
LasttankS	#52	#84	-9750	-500	2000	9000	 / 


Loading conditions
Prescriptive loading conditions
Name	Condition	Density	Draught
[m]	Kr
[m]	GM
[m]	FSRU mode	User, a_l	[m/s2]	User, a_t	[m/s2]	User, a_v	[m/s2]
Full load	Full	Undefined	7.500	8.580	1.540	N/A	N/A	N/A	N/A
Ballast	Ballast	Undefined	5.000	8.580	1.540	N/A	N/A	N/A	N/A




Full load	Prescriptive


Ballast	Prescriptive
Compartment LoadsCompartmentLoad typeDensity
[t/m3]Filling height from B.L.
[m]Bulk cargo mass
[t]Angle of repose
[deg]Pressure valve setting [kN/m2]

BallastP	WB	1.025	2.000	0.0	0	0.00
BallastP	WB	1.025	9.000	0.0	0	0.00
fuelP	FuelOil	1.025	2.000	0.0	0	0.00
LasttankP	WB	1.025	9.000	0.0	0	0.00


Flooding conditions
Name	Condition	Density	Draught
[m]	Kr
[m]	GM
[m]
Full load - flooding	Full	Undefined	7.500	8.580	1.540




Full load - flooding	Flooding


Fatigue conditions
Name	Condition	Density	Draught
[m]	Kr
[m]	GM
[m]
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