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Ship Design Engineering

MACHINERY SYSTEMS
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Deck coating

Steel plates, 3-5 mm

Mineral wool, 50-80 mm,

Somm. A TR S SR
density 140 kg/m?

Constraining layer, Latex-cement,
10-20 mm (~1500 kg/m?)

Visco-elastic damping layer,
thickness 1- 2 mm

Steel deck

FIRE / NOISE / COMFORT REQUIREMENTS

Fig 4 Floating floor in combination with a visco-elastic damping layer

HVACc Vent. Calc and Gas Zondefinitions
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Core competencies & activities

% Ship Design Engineering
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HULL STRUCTURAL DESIGN ANALYSIS

* STRENGHT

* NOISE

* VIBRATIONS
* FLOW

* PRESS DROP
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RULE/PRESCRIPTIVE CALCULATIONS
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NAUTICUS HULL

Rule strength analysis of hull structures
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Rule strength analysis of hull structures
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%

MID_DB_WING

Description unset
Function unset
Furpose unset
v Design
Space state (active) W Tue
Void ™ False
v Mass Properties
> Calculated box volume Min X 22200mm Y -10000.33mm Z -0.18mr MID_DB_WING [y: -10000/10000, z: 0/8000] b
> Bounding box Min X 22200mm Y -10000.33mm Z -0. 18
Floor area 211402259mm2 9 G
Net volume 1640518771219.1Imm3. Name MID_DB_WING
Total (moulded) volume 16912564651 74.34mm3 T
v Misc Type Ballast water tank
Density 1025.00
Full load weight 1681531.74g FE hold no -1
Naise category unset Volume [m] 16913
Structurel Allowance 003
Permeability 1 4 Bounding box [mm]
Space Content description Liquid
Space Purpose description BalastTark * R
Space Tighiness description unset ¥ -10000 to 10000
Subtype 25046704
~ Positional z 0 to 2000

Centre of Volume X 47523.35mm Y 0.06mm Z 1936.84mm

4 COG [mm]
X #79+123
Y o
z 1937

Type
Type of compartment

KONGSBERG | V , v AV=VA

12 6 HAHAN ! 9! DNRdzLJ LX O YR Alld &adzoaARAFNASaA® 1 ff NAIKGE NBAaSNUSRO



Plate thickness
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ELTLY 20 view | * ResulsTree B x
£ v | Results 'ln - [T R e [ S Snapping * mm 12220, 2487 | [ save As I

4[] (#50) FRS0_meod
Plates - Yielding @ e ﬁ Hull Girder Strength (¥50)
t loc grimm] m Cross section properties
% compliance m Steel weight summar
ﬁ HT stesl extent —_—
m HT steel extent auto DNV
[ E Vertical hull girder be J—
ES bl e mHull girder shear cap. NAU I ICUS HULI—
[[] Vertical hull girder sh  Rule strength analysis of hull structures
E Hull girder longitudir
Il e s 5 T [77] Hull girder shear st
girder shear stress
100022 4 [[1] Prates (250)
ﬁ Minirmum thickness
[T1] Yielding
100 % 1 105 % | 1Ps% | 100% [T Buckiing
‘é 105 % 105 % E Slenderness
1@J T T T T 4[] stiffeners (#30)
m Minimum thickness
E Yielding Z req
I I I I E Yielding tw req
aL 52 E Buckling
% ﬁ Slenderness
I - m%ansverse stiffeners (#50)
e ﬁ Minimum thickness
E Yielding Z req
-\@"\D }(t';:s_ E Yielding tw req
@ Buckling
E Slenderness
[T1] Shear flow {#50)

4 Intermediate results

v

i
900 %
900 %

135 %
135 %

P29 %
=
&

200 %

|
I
090 bl

100%
100 %
100 %
100 %

100 %
100 %
100 %
100 %

4 Strength assessment

Fatigue assessment

Results - S

Xl |ty tactory tlloclgr':_,,é apl | B P | | Calr | ReH [ Load?v,' Design ., &, Ps [ Pd v | qal |pal | %M | Camali

el SSS =] fmm] === | [kN/mA2] [NJmm 2] === case load set™ = Iml T kMmAH T fkmAZ s [Nfmm#2] =

ﬂ 2.0 105 105 1.000 800 1105 1.000 235 Static WEB-2 2,100 1105 0.0 1.000 1.100 126 1.000 [+
B 1.5 18.0 20 1.000 800 &3 0601 235 Static upL-2 2,800 25 0.0 1.000 0.900 49.0 0.800
b 20 10,0 50 0.854 800 200 0668 235 Static SLH-1 1.100 00 200 1.000 0.800 -54.5 0.800
] 20 1.0 1.0 0.946 800 1245 0929 235 Static WB-3 1.500 1245 0.0 1.000 1.100 -40.2 1.000
|- 20 10.5 10.5 1.000 800 1105 1.000 235 Static WE-3 2100 1105 00 1.000 1.100 126 1.000
95 1.000 WEB-3 2,150 894 0.0 1.000 1.100 -2.9 1.000
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3D view 2D view

|~ '”Results
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t buc gr[mm]
% compliance

sTree

E Save As

X,
W
Results o X
thuc, I tc| tactgr| tbuc gr b | a | I ReHP | ox | oy | T | I Load Stress

u Plate s/, oK W nacthd nall nrells fmm] < fmemj == [mm} 14 ] =4 mm] W el INfmm® 2] i INfmm~2] 4 INymm 2] 4 INfmm*2] EE S L case comb =
ﬂl‘lateﬂ Yes 0.626 1.00 160 20 105 80 800 1325 1656 235 0.0 66.1 146 1.00 HSM_2 1]
b Plated Yes 0.706 1.00 142 1.5 180 145 800 5900 7375 235 0.0 636 12 1.00 HSM_1 1 U
b Plated Yes 0.830 1.00 120 20 100 8.0 800 1100 1375 235 0.0 917 8.1 1.00 H5M_2 1

b Platel Yes 0.652 1.00 153 20 110 85 800 1,500 1.875 235 0.0 677 148 1.00 HSM_2 1

b Plate2 Yes 0278 1.00 360 20 105 65 800 2,100 2625 235 0.0 100 243 1.00 HSM_2 2

-4 %tcﬁ Yes 0430 1.00 233 19 95 64 800 2150 2688 235 0.0 246 -18.2 1.00 HSM 1 1
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4 ] (#50) FRS0_mod
4 [[7] Hull Girder Strength (#50)
m Cross section properties
m Steel weight sumr
m HT steel extent
m HT steel extent au
m Vertical hull girde
m Hull girder shear «
m Vertical hull girde
m Hull girder longituuw suwss
m Hull girder shear stress
4[] Plates (250)
m Minimum thickness
[ Yielding
m Buckling
m Slenderness
4 [[7] stiffeners (250)
m Minimum thickness
m\’leldmg Zreq
m\"ielding tw req
m Buckling
m Slenderness
4 m Transverse stiffeners (#50)
m Minimum thickness
inelding Zreq
m\’leldlng tw regq
m Buckling
m Slenderness
[T7] Shear flow (250)

“ Intermediate results

DNV

4 Strength assessment

Fatigue assessment
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3D view 2D view
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t buc gr[mm]
¥ compliance
g==120

@ >=110

@ =100
O==%

O ==80
B>=0

@ Mo results

v

Results

ResultsTree

B Save As

Panel [~

P

b B30_HULL_04
> B30_HULL 02

» B30_HULL_O1

» B30_Z10700_4_1_01
b
3

B30_78000_3_3_01

Plate [~

Plate0 Yes
Plate0 s
Plate ‘fes
Plate0 Yes
Plate0 es
Plate0 s

nactl~

0.433
0.408
0.680
0.465
0.224
0.515

nall
1.00
1.00
1.00
1.00
1.00
1.00

231
245
147

1.0
15
1.0
15
10
15

100
10.0
100
100

9.0
10.0

nrellr | Il | S SR

70
6.3
80
75
5.0
6.5

b

[rmem]

1,200
200
200
600
620
600

[maml W
3345
5449
3158
4,800
4,800
2708

al | ok
2.788 235

10.562 235
3.945 235
8.000 235
7.740 235
4.513 235

oxl,,/

[Mfmm*2] =
0.0
449
0.0
322
143
0.0

U)rl,,/

[Mfmm*2] =
3.2
0.0

51.8
0.0
0.0

46.7

B30 HULL 18
4
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4 [ (#125) FR125

4 [ Hull Girder Strength (#125)
m Cross section properties
m Steel weight summary
E HT steel extent
m HT steel extent auto detect
[T vertical hull girder bending strength
m Hull girder shear capacity
E Vertical hull girder shear strength
E Hull girder longitudinal stress
m Hull girder shear stress

4 [ Plates (#125)
E Minimum thickness
@ Buckling
m Slenderness

4 [[7] stiffeners (2125)
E Minimum thickness
m Buckling
E Slenderness

e mTransverse stiffeners (#125)
E Minimum thickness
m Buckling
ﬁ Slenderness

[ Shear flow (#125)
- Intermediate results
3 Strength assessment

Fatigue assessment

AV=VA
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* |dentification data

Applicable rules —

‘General ship data DNV

Frame table

vz gri NAUTICUS HULL

Main structural arrangement Rule strength analysis of hull structures
Ice class

Tug contact zones
4 [ Hull girder loads = 16 15 14 13 12 11 0 9 8 7 b 5 4 3 2 1 2 3 4 5 6 7 8 09 10 1112 13 14 15 16
#® Hull girder loads 100 10.0
I 0T Libraries
Pl ESection scantlings
® (£30) FRSO
& (#50) FR50_mod
® (#125) FR125 6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
4 [ Transverse Bulkheads
® (#37) TBHD B20-FR37 3.1 9.0 90
® [#37) TBHD B20-FR37_mod
® [(#£37) TBHD B20-FR37_mod1
® (#127) TBHD FR122
== General crossections
J+ 30 model
= Compartments and loads
fﬂ_}AnaIyses
&= Resources

oL
100

Surface: Bhd 3
Defines panel: Bhd 3
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sults

(] o0 [
4 & snodata & ~lscantlings - [ e W

* Identification data

» Applicable rules

® General ship data

* Frame table

* Y/Zgrid

® Main structural aangement

® lce ciass

* Tug contact zones

4 ¥ Hull girder loads
 Hull girder loads
b 1fil Libraries
« ] section scantiings
® (#50) FR50
® (£50) FRS0_mod
® (#125) FRIZS
-« F] Transverse Bulkheads
® (£37) TBHD B20-FR37.3_1
® (#37) TBHD B20-FR37_mod
® (#37) TBHD B20-FR37_mod1
® (#122) TBHD FR122
® (#122) TBHD FR122_mod
== General crossections
J+ 3D model
{=> Compartments and loads
53 Analyses
- Resources
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