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ANYstructure

# | Astructure | ship.secion cxampie PR
File Geometry Reporting SESAM interface Help
Example file for ANYstructure [~ Check 1o see avaliable shortcuts [~ Showline namesnGUI [~ ShowpoininamesnGUI [ Label color code Static and dynamic accelerations line6
Colorcoding e
T = statc sccseration [misnz: ot
ST B Dyn. ace, loaded [m/s"2]: 3o Set
Paintx (norzontal) pmp. [0 Copy point {relntive) S . ac. D e e
Pointy (vertical) [mm]- [00 Move point (relative) I Pressure Dyn. ac. ballast [m/s~2]: Bo
. — I N Bucking UF )
Tnput fine from ”point number” to “point number” ”: s:: ':fd o 120 180 w0 . w0 o . 1) b oo W W Optimize selected line/structure (right elick line):
= = = s s : 2 s
From point number: o Add line
I~ Faligue UF 9 L L OPTIMIZE 4 SPAN
To point number: [o [ T UF
Dalate linee and polnis (or left/ight ciick and usa ~Dalata key") 1e0 . 0 Combinatian for line (select line). Change with slider.:
; = t ? 1 r 05-C101 Table 1 1:DNVa) ZDNVE) 3:TankTest
Line number (s cick) 5 Delete line | Delete prop. | | plate 15.0 mm 0 w0 B0 1
Paintnumber (ight chioky [0 i Plate 16.0 mm ;
itz 15.0
Structural and calculation properties input below: Plate 20.0 nam Swtlf Dynlf Inchec
P webh webthk flw  fLthk ' ballast_bottom w 7T
% | B7 w0 [B0 00 (2o 500 [140 o loaded_static 13 oo @
(ml  [mml (mml mm] [mm) (mm] [mm] L . ballast_static 13 oo =4
kpp ks kml k2 K3 ield [1Pa): N 180 9 A P 0w o7 "
10 o 20 ke [2e [sse o — W [
5| sayl s sigx  tuyl  stffencriype et c 1] o
2 T @
fooo M2z M50 BE — w0 10
s _[fina_ffu27_ffa wanust (pressureir)  [p0 o | &
FLS < w0 o
r r r r T code ) b
E— w0 1m0
N —— BoTIOM = MI .
PULS input Ginternal, pressurs fram comp.) - -
Sifaned: SPUNSEEPLEUR o, 2 optimizaton (RP-C201) 2 o
U =splak igvcupparlewer for prescriptive bucking
e calclations LI
PULS sccaptane Prese i sl = 4k 85 TankTesan]
PuLS sz o 047 2o ressures for this
LT e Togiessec | Crage mun. 200 200 20 O 180 180 120 120 10 | a0 (DNV a/b [loaded/ballast], pein test, manual)
frght GT-fres topfberzom  Int — 0 0 0 0 0 o Ik Note that ch. 4.3.7 and 4.3.8 is accounted for.
Continsus o Sped S E—— m . | m e . m ONV 3 [Pa]: [298085, 231334] DNV b [Pa]: [412197, 211265]
) ~ E - - - - - T [Pal: [295436] Manual [Fal: [0.0]
- Run PULS Add structure /properties to line . - .
— new or taplaca existing — PULS results for line Load factors| Load info
- Appied compartmen
Find [ Plote fisd spar ooy SMSeTRED S e L aunE o s LwerZ e pnciie Uamgal
e 7506 mm mum section modulus: 1.7042E+06 [mm~3
Y] Blata thickness: 15.0 mm
B Stiffaner wab hact 400.0 mm Shear area: 5.1840E+03 [mm~2;
Tank content : = Display current rer web 12.0 mm Mo e oreme 3 ACOE+ 03 [mm~21]
3 e b Stiffener flange wigth:  250.0 mm
Tankdensity: [0 [ka/m3] foner flange thickness: _14.0 mi Plate thickness: 18.0 [mm]
ore Pl Material yield: 155;; g:;m Minimum plate thickness: 14.7 [mm]
e b Dropertich: Gynamic losd varble. x - horizonts! PULS results
Max devation 0.0 Plate fixatan paramtarkpp: 1.0 Ultimate capacity usage factor: 0.8390804597701149
A T s o 5 y o Buckling capacity usage factor: 0.0/25632193008046
frezzms (T Global stress, sg 1/t y2: isog/1c00 s R telztbesen  ocal geom req (PULS validi
Acceleration [m/s~2]: Giobal Aress, 50 102.7 bal\as(.snoc CSR-Tank Mqulremﬁls (nrlmarv Silleners): Ok
Global shear L s 1353
km1, Y orza.0i2.0 loadsdiozen fs  Fatique results (

Presturs 5. (p-pltara-st): 5

ballast_bomiom FLS
TankTest

Total damage (nrr 55 lnduded). 0.246 | With DFF = 2.0 --> Damage: 0.493
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Introduction

ANYstructure is a free structural optimization tool. It can be used for multiple purposes. The
software can be downloaded various ways:

For python users
PIP install ANYstructure

For windows version
Download at https://github.com/audunarn/ANY structure/releases or
https://sourceforge.net/projects/anystructure/

The code is located on github and is open source (https://github.com/audunarn/ANYstructure)

Theory

All calculations are according to the following DNV standards and recommended
practices:

- DNVGL-0S-C101 Design of offshore steel structures, general - LRFD method

- http://rules.dnvgl.com/docs/pdf/DNVGL/O0S/2018-07/DNVGL-0S-C101.pdf
- DNV-RP-C203 Fatigue design of offshore steel structures
- DNV-RP-C201 BUCKLING STRENGTH OF PLATED STRUCTURES

- https:/irules.dnvgl.com/docs/pdf/DNV/codes/docs/2010-10/RP-C201.pdf
- PULS (Panel Ultimate Limit State)
- DNVGL-CG-0128 Buckling



https://github.com/audunarn/ANYstructure/releases
https://sourceforge.net/projects/anystructure/
https://github.com/audunarn/ANYstructure
http://rules.dnvgl.com/docs/pdf/DNVGL/OS/2018-07/DNVGL-OS-C101.pdf
https://rules.dnvgl.com/docs/pdf/DNV/codes/docs/2010-10/RP-C201.pdf
https://rules.dnvgl.com/docs/pdf/DNVGL/CG/2015-10/DNVGL-CG-0128.pdf

Modelling

Modelling is done in upper left corner.

Right click: select point

Left click:

Input point coordinates [mm]

You can copy or move the selected point by shortcut or clicking

Buttons.

select line

A line is made by right clicking two points (or input point number)

Add point (coords) |

Point x (horizontal) [nm]:  |0.0 Copy point (relative) |

Pointy (vertical) [mm]: 0.0 Move point (relative) |

Input line from "point number” to "point number”

From point number:; 0 Add line |

To point number: 0

Delete lines and points (or left/right click and use "Delete key")

Line number (left click): 43 Delete line

Foint number (right click): 0 Delete point

Speed up your modelling significantly by using the shortcuts:

CTRL-Z
CTRL-P
CTRL-M
CTRL-Q
CTRL-S

Undo modelling

Copy a selected point

Move a selected point

New line between two selected points

Assign properties to a selected line

CTRL-DELETE Delete the structural properties from the selected line



DELETE Delete selected line/point

CTRL-E Select a line and copy the properties of this line

CTRL-D Paste structural properties to a selected line

Arrows up/down Toggle point in model

Arrows left/right Toggle lines in model

CTRL-A Select all lines in model for changing a selected parameter for all
CTRL-T Select all lines of a specific structure type for changing a parameter

for multiple lines.

The shortcuts can be shown in the GUI as seen next.

v Checkto see avaliable shortcuts " Show line names in GUI [~ Show point names in GUI [~ Label color code T (I gEsmE iy T
Colorcoding CTRL-P Copy selected point
CTRL-M Move selected point)
[~ Beam prop. CTRL-Q New line (right click two points)
[~ Plate thi. CTRL-S Assign structure prop. to line
CTRL-A Select all lines (change param)
[~ Pressure CTRL-T Select all structure types (selected)
[~ Buckling UF CTRL-DELETE Delete structure prop. from ling
DELETE Delete active line and/or point
[~ Sec. mod. UF CTRL-E Copy line properties from active line
: CTRL-D Paste line propeties to active line
R T Mouse click left/right - select line/point
[~ Total UF Arrows left/right - previous/next line
Arrows up/down - previous/next point

Assigning properties

Input properties manually or click the button indicated below to set the values.
Values are set by clicking “Add structure to line”. This also applies to fatigue
properties. If you have added a property to a line and want to use the same for the

next line, just press “Add structure to line” on the new line.

All beam sections are recorded. If you want to apply an existing, choose it from

the drop down menu. Then press “Save and return structure”.



Taput line from “point number” Lo "point number”

[
File Geometry Repoting SESAMinterface Help
[Example file for ANYstructure [~ Checkio see avaliable shortcuts [~ Showline names in GUI
Input point coordinates [mm] A ) ‘:‘2’::‘:‘“‘1"
Polotx (orzoriahmmt [0 oy point (retative | I~ Plalth.
Pointy tretcal) [mmi 08 e I~ Pressure
e pon e I Bucking UF

[~ Show pointnames in GUI

I~ Label colorcode

Acceleration input used in
compartment pressure
calculations.

Static and dynamic accelerations

Static accalaration [m/sn2]: o1
~——®0yn. acc. loaded [r 30
20

Dyn. ace. ballast [

[ Sec mod UF

R 5 -
—— 0 Define plate and stiffener properties. Load

file of sections. Construct a plate/stiffener.
Delete lines and points (or left/right, an

Delete line | Delete prop.
Delete point

Line number (lef click):

Point number (nght cick

Structural and edlculation properties input below:
— B plthk  webh webthk flw  flihk
- % 7500 [0 ls00 [120 (200 [140

1 ool lom) (mm]  [mm]

Input used in buckling
caleualtions.

ks vield [MPa] Mat. facor

‘
S| = = m
2 -
[0 0 20 [0 2o [0 s
% sigyl  sigy2 sigx  tauyl  stiffenertype

<= check to color-
code stresses

r r r r r

BOTIOM | Show structure types|

& from comp.)

= optiniastion (9-C201
for prescript b l:md F

- pet

Pressure side (p-plate, 55t p —

= ar Sripad
i <=

Ve RULS Run PULS
resuts get missing results

Changing prop. 0 0.5 fdown|1

Add structure/properties to line
- new or replace existing

L—| Stress scaling when changing
properties

Fatigue properties for
plate/stiffener interface

™ stiffener type:

Spacing
Plate thi.
web height
web thk
Flange width

Flange thic

§ Detine structure propertes

-- Define structure properties here --

‘r_~[

line6

Stohicrnine

Z 0 [linex
h‘ SPAN

750 [mm]
180 [mm]
14000 [mm]
20 [mm]
12500 [mm]
140 [mm]  Existing sections:

calculations.

Plate: 750.0x18.0
Web: 400.0x12.0
Flange: 250.0x14.0

Change parameter in
multiple lines a once.

ﬁ External pressures
Display current
compartments

[ka/m*3]
Set compartment
2] properties.

Delete all tanks

Puls specific ipur

Fin elevation =

Acceleration [mis~2]:

sE

3.7 meters
750.0 mm
18.0 mm

late fisld span:
Nifener spacing:
Plate thickness:

When input is done press
this to apply to line

T
Tynare TowE varbe < Tiorzontal

fmernies

Girder length (Lg) °

Save and return structure

ith shider.:

Dyl include?

o. ¥

R

o @

. =
[ o~
B o
[ =
fuaty

for
412197, 211269]
[0.0]

B Loadinto

Plate fixation kop: 1.0
SH. s
say1/s ;_vz Joogrionomes

Lk asnoze
e e

Appliod static/dynamic laads:

Fatigue resulls (DNVGL-RP-C203):
Total damage (DFF not included): 0.246 | With DFF = 2.0 —> Damage: 0.493

By default z* is ticked. This affects the buckling results and will generally give

lower utilization than using z* = 0. See description below.

z is the distance from the neutral axis of the effective section
to the working point of the axial force. z” may be varied in
order to optimise the resistance. z_ should then be selected so
the maximum utilisation found from the equations (7.50) to
(7.53) or (7.54) to (7.57) is at its minimum, see also

Commentary Chapter 10. The value of z* is taken positive

towards the plate. The simplification z = 0 is always

allowed.



Scale stresses

Stresses can be automatically scaled when changing a property, for example plate thickness.
The parameters fup and fdown specify the factor to be applied to the scaling when scaling up

(thicker plate) or down (thinner plate).

Structural and calculation properties input below:

i span 5 pl_thk web_h  web_thk fl_w fl_thk
I-‘ % 24 800.0 20.0 200.0 15.0 0.0 0.0
I [m] [mm]  [mm]  [mm]  [mm]  [mm]  [mm]
kpp kps km1 km2 k3 Yield [MPa] Mat. factor

1.0 1.0 120 240 120 355.0 115

sig_yl sigy2  sigx tau_yl  stiffener type

00 [0 g0 [40 B —

F LS «<-- check to color-
3 [~ r r r [~

code stresses

Sh tructs
Select structure type: FRAME = ‘ ow structure types |

PULS input (Internal, pressure from comp.)
Siffened: SP Unstf, pl.: UP up — |l |ssss  z* optimization (RP-C201) v
UP sup.leftrightupperlower for prescriptive buckling
. calculations
PULS acceptance buckling — | I .
Pressure side (p-plate, s-stf.): p —

PULS utilization factor: 0.27

Int-integrated GL-free left Toggle select
i - —
Jright GT-free top/bottom  GL T

Change multi.
parameter

Continous or Sniped Scale stresses when
r changing prop. fup |0.5 fdown |1

c =
PULS result Run PULS Add structure/properties to line
override set | get missing results -- new or replace existing --

The formula applied is referenced next. The factor depends on your case.

|

If panel thickness (T) is changed (dT), stress may be scaled by a factor (f) according to the
formula:
T

m) * oldStress

new Stress = (

o f=0.0-> stress does not depend on local thickness change.
« f=1.0-> stress is proportional to local thickness change.

Stresses to be scaled are axial stress (Sigmax), transversal stress(SigmaY) and shear stress

(Tauxy).

The parameters fdown = 1 and fup = 0.5 is by default. The general idea is that it is conservative
to accept lower stress reduction when increasing thicknesses.



Changing multiple properties
If you want to change a single property for multiple lines. How to do it:

Press Toggle select multiple
Select the parameter to change

e

Press Change multi. param.

Structural and calculation properties input below:

span 5 pl_thk  web_h  web_thk fl_w fl_thk
4 730 12 400 12 130 20
[m] [mm] [mm] [mm]  [mm]  [mm] [mm)

kpp kps k1 k2 k3 Yield [MFa]:

1 1 12 24 12 335

sig_y1 sig_y2  sigx tau_yl  stiffener type
90 90 40 5 T

F LS <-- check to color-

[ [ [ [ [ code stresses

sh truct
Select structure type:  GENERAL INTERNAL WT  — | ow structure types

PULS input (Internal, pressure from comp.)
Siffened: 5P Unstf. pl.: UP 5p — z* optimization (RP-C201) v
UP sup.leftrightupperlower ——— for prescriptive buckling

: calculations
ultimate —

PLULS i
REEEpENER Pressure side (p-plate, s-stf.): p —

PULS utilization factor: 0.87
Int-integrated GL-free |eft Toggle select | Change multi.
[right GT-free top/bottom Int — multiple parameter =
Continous or Sniped C —i
[ Scale stresses when changing prop.
Use PULS Run PULS Add structure/properties to line
results get rmissing results -- new or replace existing --

Display properties

Select the lines to change. Click single lines, CTRL-A or CTRL-T (see shortcuts)

If you click a line properties is displayed in the window below as seen next.



L g L Lo L gy Lo L [EIN L) Loz [EIEEATE I.P..r_.r.ll I.Pu.llr_

(441 o) Z21
Ly 13

LpE:

([]1[]} 1.3 1.4 15 1.6 .7 1.8 Line 9 110 111
EL?I;EHF::J:;:;:IQ' Bj:%DmDEt;rni SELECTED: Ii"Eg Applied compartments: Compartment 4
Plate thickness: 18.0 mm
Stiffener web height: 400.0 mm
Stiffener web thickness: 12,0 mm
Stiffener flange width: 200.0 mm
Stiffener flange thickness: 18.0 mm
Material yield: 255.0 MPa
Structure type/stiffener type: BOTTOM/T
Dynamic load varible_ » - horizental

Plate fixation paramter,kpp: 1.0
Stf. fixation paramterkps: 1.0
Global stress, sig_y1/sig_y2: 100.0/100.0 MPa

Glabal stress, sig_x: 100.7 MPa Applied statie/dynamic loads: ballast_bottom
Global shear, tau_xy: 5.0 MPa lnaded_static
km1ikm2 km3: 12.0/24.0/12.0 I-I:?-!I::L L:l:lll:l

Pressure side [p-plate/s-stf): p Ns ballast

Also it is recommended to use color coding to review your input.

Define tanks

Tanks are searched for when clicking “Find compartments”. Non watertight
structure are ignored. For information on structure types click “Show structure

types”.

By default tank content density is set to 0.

Ather tanks are found content and overpressure must be defined as seen next.



)| Find compartments

é EHEmHmumm%

2

3 Tank content : frech water — | Display current
1 compartments
5 Tank density : |'|'DD|]| [kg/m~2]

OvErpressure : IM [Pa] SElpc:;:ep:i::s"tent

Max elevation : |3’D.9

Min elevation : |F_'.5 Delete all tanks

Accelerations [m/s"~2]:
static: 9.81 , dynamic loaded: 3.0 , dynamic ballast: 3.0

If you press “Display current compartments” after doing a compartment search,
the result of the search is illustrated as seen next. Approximate area of the

respective compartments is also shown.

A, Figure 1

AEI A=V B
Compartments returned from search operation displayed below

Comp5 Approx. area: 29.4
Comp4 Approx. area: 152.0
Comp3 Approx. area: 631.1
Comp2 Approx. area: 332.8
External

Not searched

BHD/Deck

*area calculation inaccuracies due to thickness of barriers (BHD/Deck)

10
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Setting accelerations

Accelerations applies to tank content. | is set in the upper right corner as seen next.

- O ot

Static and dynamic accelerations linel10

Static acceleration [m/s™2]: 4.81

Dyn. acc. loaded [mfs5~2]: 3.0 Set
accelerations
30

Oyn. acc. ballast [m/s"2]:

Define external pressures

Click “External pressures” to define pressures acting on the structures.

NOTE:

FOR DYNAMIC EQUATION THE FOLLOWING APPLIES
X (horizontal) used for BOTTOM, BBT, HOPPER, MD
Z (vertical) used for BBS, SIDE_SHELL, SSS

After new window is opened:
1. Make dynamic loads
a. Dynamic loads are made by defining up to 3rd degree equations. X or
Y direction depends on the defined structure type.
b. Note that you can define a constant dynamic load by using Constant
(Constant (C)) only.

2. Static loads are calculated according to depth.
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3. To apply a defined load to a line or multiple lines:
a. a. Select load by clicking the created load
4. Click the lines that shall have the load. Click the button “Press to add
selected lines to selected load”

5. When finished press the button in the upper right corner.

# Load properties

1. Dynamic loads 2. Static loads 3. Slamming pressure

Define dynamic loads as an polynominal curve. . ]
Can be third degree, second degree, linear or constant Hydrostatic loads defined by draft.
Load name: slamming

e i =
Input load name: ballast_sice Define name of static load: staticD Create static load = !
L Pressure [Pal: 0.0 close the load window.

Third degree poly [x*3] 00 Define static draft from sea: 0.0 -
Create slamming load

Second degree poly [x"2] 3030 Select load condition: =

First degree poly [x] -37500

- Select 3 load in "3." to and then choose lines to apply to laad
o€l 1530000 Press to add selected lines to selecte load (select by clicking lines). Alterntively define manually -----> ballast_side —

Load condition ballast —!
= g Mouse left click: select lines to loads
Lo £E UES Create dynamic load Mouse right click: clear all selection
shift key press: add selected line
18] Control key press: remove selected line
3. Created loads are seen below
(scrollif not all is shown.) line31 ine32 line33 line34 line3s. ine36 line37 ine38 ine3g =
DOUBLE CLICK load to see assosiatgdliceey
Delete selected load e e ines)
Select to see assosiated lines: ne ine: nes
ballast side lineso ers
lines1
line32 fine29} ine4g]  inesg]
line53
linesd
X liness =
is_ballast .
= ne23] ne<7] Life 55
ne71
ine27] line45) Lige 54
ling2.
ne70
ine26 ling4g| Lige 53
nese
line2s] line4<} Lige 52
ness
Properties selected Ioad is: . _— Ll 51
Name of load: ballast_side =
Polynominal (x*3): 0.0
Polynominal (¢2): 303.0 ne23) linget ine<?) Lige 50
Polynominal (4: -3750.0
Constant (C):  153000.0 ne13. B| ine14 glwms inels |ImeW Zlums 5|\me19 °| ine20 | ine21 ==
Load condition:  ballast . . ]
Limnit state uLs ling1 lines: lines: line60} line&1 lingé: lingé: lingé: line6sy line&efny
Is external?  True ne3 lined. nes ne6 ine7 ines. nes line10 ine 11
Static draft:  None (0.0

Load combinations

Load combinations are created automatically after external pressures are defined.

Some comments on the loads.
1. According to DNVGL-OS-C101

2. Highest pressure are chosen w.r.t. tank filling.
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3. You can deselect a load by manually inputting load factor to 0 or deselect

include.

Combination for line (select line). Change with slider.:

05-C101 Table 1 1: DNV a) 2: DMV b) 3: TankTest
1

Name: Stat LF Cryn LF Inchude?
ballast_bottom 0.0 0.7 I~
loaded_static 1.3 0.0 [
ballast_static 1.3 0.0 ™
loaded_bottom 0.0 0.7 ]
Compartment4 1.2 0.7 7
Manual {pressure/LF) 0.0 1.0 [

Pressures for this line:

(DMNV a/b [loaded/ballast], tank test, manual)

Mote that ch. 4.3.7 and 4.3.8 is accounted for.

DMV a [Pa]: [462698, 248632] DMV b [Pa]: [S46435, 248430]

TT [Pa]: [2235707] Manual [Pa]: [0.0]

Changing load factors

You can change default load factors and existing load factors using the button seen in
the next illustration.

Load factors are based on standard DNV LRFD factors, but any values can be used.



05-C101 Table 1 1: DNV a) 2:DMVb) 3: TankTest
1

L

ame: Stat LF DynLF  Include?
static_22m 13 0 W
static_15m 13 0 W
static_8m_tt 0 0 r
loaded_bottom 0 0.7 v
ballast_battom 0 0.7 I
Compartment2 1.2 0.7 W
Manual (pressure/LF) 0 1 v

Pressures for this line:
DNV a/b [loaded/ballast], tank test, manual)
ote that ch. 4.3.7 and 4.3.8 is accounted for.

DNV a [Pa]: [329265, 229422] DNV b [Pa]: [298621, 212755]
TT [Pal: [266326] Enual [Pa]:
Load facors Load info
{
§ Load factor modifications here. - [} x

Static and dynamic load factors is specified here

Note that DNV is used as reference, but the load factors can be any other rule set such as ISO.

Condition a) - Static load factor "unknown loads” 13
Condition a) - Static load factor well defined loads 12
Condition a) - Dynamic load factor 07
Condition b) - Static load factor "unknown loads" 1
Condition b) - Static load factor well defined loads 1
Condition b) - Dynamic load factor 13
Tank test) - Static load factor "unknown loads” 1
Tank test) - Static load factor well defined loads 1
Tank test) - Dynamic load factor 0

n specified load factors and change existing

Table 1 Load factors ¢ for ULS

Combination of Load categories

design loads G [] E D
a) 1.3 1.3 0.7 1.0
b) 1.0 1.0 1.3 1.0

Load categories are:

G = permanent load

Q = variable functional load

E = environmental load

D = deformation load

For description of load categories see Sec.2.

4.4.2 When permanent loads (G) and variable functional loads (Q) are well defined, e.g. hydrostatic
pressure, a load factor of 1.2 may be used in combination a) for these load categories.

4.4.3 If aload factor ¥ = 1.0 on G and Q loads in combination a) results in higher design load effect, the
load factor of 1.0 shall be used.

4.4.4 Based on a safety assessment considering the risk for both human life and the environment, the load
factor % for environmental loads may be reduced to 1.15 in combination b) if the structure is unmanned
during extreme environmental conditions.

PULS integration

ANYstructure can use PULS software to calculate buckling. PULS is a licensed DNV software.
Consequently, PULS integration will not work if you do not have the license. Specifically

ANYstructure uses the PULS Excel sheet to calculate. Macros must be enabled for the sheet.
The sheet may require a 32 bit version of Microsoft Office. Using PULS is activated by clicking



the button seen next. When running a line for the first time, you will be asked to provide the
location of the PULS excel sheet. The sheet should be empty and macros should be enabled.

|N|:| information on project provided. Input here,

Input point coordinates [mm] e

Foint x (horizontal) [mm]: 0.0 Copy point (relative)

Paint y (vertical) [mm]: 0.0 Move point (relative)

Input line from “point number” to "point number”

From point number: o Add line

To point number: 0
Delete lines and points (or left/right click and use "Delete key™)

Line number (left click): ] Delete line Delete prop.

Point number (right click): 0 Delete point

Structural and calculation properties input below:

span 5 pl_thk  web_h  web_thk fl_w fl_thk
4 730 18 400 12 150 20
[m] [mm] [mm] [mm] [mm] [mm]  [mm]

kpp kps krn1 km2 k3 Yield [MPa]:

1 1 12 24 12 355

sig_y1 sig_y2  sig_x tau_yl  stiffener type
90 30 40 5 - =

F LS <-- check to color-

B B N N B code stresszes

Eh truct
Select structure type:  GENERAL INTERNAL WT  — | I ETETE DR

PULS input (Internal, pressure from comp.)
Siffened: SP Unstf. pl.: UP 5p — z* Dptirnizatiqn [RP-C_EUI] -
UP sup.leftrightupperlower —————udl for prescriptive buckling

calculations

PULS acceptance ultirmate —

Pressure side (p-plate, s-stf.): p —

PULS utilization factor: 0.87
Int-integrated GL-free left Toggle select | Change multi.
/right GT-free tep/bottem Int — multiple parameter =
Continous or Sniped C —i
| Scale stresses when changing prop.
Run PULS

Add structurefproperties to line
-- new or replace existing —-

LUse PULS
results g

PULS parameters are set for each line.

get missing results
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1. Stiffened panel (SP) or unstiffened plate (UP).
a. If UP is chosen you can specify the boundary conditions. The conditions consist
of four letters, representing left side, right side, top and bottom (in this order). ‘S’
means simply supported and ‘C’ means Clamped. ‘SSSS’ is conseqeuntly all
simply supported and for example ‘SSCC’ is simply supported sides with
clamped top and bottom.
2. Integrated (Int) or girder panels (GL/GT)
Continuous or Sniped stiffener
4. Ultimate or buckling acceptance. In general ultimate acceptance is more representative
for larger plate fields where loads can be redistributed. Reference is made to DNV
standards.

w

For theory check out PULS manual and/or Part 1, chapter 8 of the IACS Common structural
rules for bulk carriers and oil tankers:

https://iacs.org.uk/publications/common-structural-rules/csr-for-bulk-carriers-and-oil-tankers/

Detailed PULS results can be viewed by selecting a line a pressing the “PULS results for line”
button:


https://iacs.org.uk/publications/common-structural-rules/csr-for-bulk-carriers-and-oil-tankers/

(? | AMYstructure | ship_section_example.bxt

Identification : lined

Plate geometry
Length of panel : 3500.0 mm
Sciffener spacing : 750.0 mm
Flate thick. : 18.0 mm

Primary stiffeners
Number of stiffeners : 10.0
Stiffener type @ T-bar
Sciffener boundary : Cont
Stiff. Height : 400.0 mm

Webk thick. : 12.0 mm
Flange width : 250.0 mm
Flange thick. : 12.0 mm
Flange ecc. : 0.0 mm

Tilt angle : 0.0 degrees
Secondary stiffeners

Humker of sec. stiffeners : 0.0

Secondary stiffener type : Flatkar

Stiffener boundary : 55

Stiff. Height : 0.0 mm

Web thick. : 0.0 mm
Flange width : 0.0 mm
Flange thick. : 0.0 mm

Model imperfections

Imp. lewel : Default

Flate : 3.75 mm

Stiffener : 3.5 mm

Stiffener tilt : 3.5 mm
Material

Modulus of elasticity : 210000.0 MPa
Poisson's ratio : 0.3

Yield stress place : 355.0 MPa
Yield stress stiffener : 355.0 MPa
Aluminium prop

HAZ pattern : -

HAZ red. factor : -

Applied loads

Bxial stress : 102.0 MPa
Trans. stress : 100.0 MPa
Trans. stress 2 : 100.0 MPa
Shear stress : 5.0 MPa
Pressure (fixed) : 0.438508 MPa
Bound cond.

In-plane support @ Integrated
Global elastic buckling

Exial stress : 387.0 HPa
Trans. Stress : 362.0 MPa
Trans. stress : 362.0 MPa
Shear stress : 18.0 MPa

Local elastic buckling

Axial stress : 134.0 MPFa
Tranms. Stress @ 132.0 MPa
Trans. stress @ 132.0 MPa
Shear stress : 7.0 MPa
Ultimate capacity

Bctual usage Factor : 0.73
Allowable usage factor : 1.0
Status : Ck

Failure modes

Plate buckling : 37.0 %

17



Reviewing data

Color coding

All color coding options are indicated next.

¥ |Amtructe]| i secion_ecamplosct

File Geometry Reporting SESAMinterface Help

| Eampie i for AtiFemoRe ¥ Checklo see avalable shorkuls [~ Showling namesinGUL [~ Show pointnamesnGUI [ Label calorco®e ey 2 Undo peomelry action
oo coang CTALp Copy sascted poit
Tnput point coordinates [mm] CTRL-M Hove selected pain)
| | ) | - Beamprop CTRL-Q New ine {riaht chex two points)
1 Pointxorizontan mm; [00 Copy point (relative) - Plate 1k S P
| point 0 Joct al lines (change parar
inty ferical) foml- (00 : = - Pressure CTRL-T Select all structure types (celectsd)
Hove polnt (relative) | - Bucting Ur CIRL DELETE Galete strucure prop. rom line
| mput e from “point number” to “point number” - sec moa ur TR Copy e prapeios fom senve e
. CTRLD Pasto | " o ino
| From pointnumper o Add line B ;a:n‘n:frm \ Mouse dlick left/right - sellect line/paint
Topoint number o = kg Hodaodhamioas it
| Delete lines and points (o left/right click and use “Delete key™) Color code
Line number (letcickl |6 Delete line | Delete prop.
Point number ight ik [0 Rt
| structural and calculation properties input below:
{ web thk fLw
i EUERT
20
| {men] o] e )
mi kmz 43 Yield [MPa] Mat, factor
| W fe w0 (2o fme A — — Ioaded statc m]
| sayl syl sgx  tauyl stlfenertype
t 1000 1000 (1027 [0 p
F L§ e |, || balst s
{ Show structure.
Select structure type: BOTFOM ~ ks — T
| ruis input (1nternal, p rom comp.)
Sifaned: SB Units i = o — —
e ke e e
wtimate i | cacultons L, - .
— Pressure sde (p-plate, -5t p —s ankTes
[ i 1 I T 11
ioht T e topfbotom b |t

2 Cominaus or Suiped

Use PULS Run PULS
| _ resubs | getmissing results

mw. stresses when
changing prop. | fun 05 fdown[1

Add structure/ properties to line
— new or replace existing ——

0.0
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- o x

Static and dynamic accelerations line6

Static scceleration [m/s~2]: [o81

Dyn. ace. loaded [m/s"2]: [0 Set
accelerations

Oyn. acc. ballast [m/s~2] [30

Optimize selected line/ structure (right click line):

opTimize -z Tl sean|

Combination f

e (select line).

nge with slider.

OS-CI01Table 1 1:DNVs) ZDNVE) 3 TankTest

Lis

Neme: Strlr Dyrir Incluce?
ballast_bottom w b7 E
loaded_static ER T
ballast_static [E T -
T po o7 | &
TankTest oo oo r
Compantmenta ER CEa
Manual (pressure/LF) [on 10 P

Pressures for this line:
(DNV 3/b [loaded/ballast], tank test, manual)
Note that ch. 4.3.7 and 4.3.8 is accounted for.
DNV a [Pa]: [398986, 231334] DNV b [Pa: [412197, 211269)
TT [Pal: [295486] Manual [Pal: [0.0]

PULS results for line Load factors| Load info

Find compartments

T Jpovenawasee]

SELECTED: line

Piats fisld span: 3.7 maters
Stéfenar spacin 750.0 mm
Piate thicknes: .0 mm
Stiffener web height:  400.0 mm
Tank content : _ Display current Stiffener web th 12.0
ompartmants Stiffenar flange widt 250.0 mm
Stéfener flange thickness: 14,0 my
{ Tankdensty : [0 [ka/m~3] Wateril yild a Mpa
. B Set BOTTOM/
Crriros  |ETEE(E) properties. Dynarmic load varible x - horizontal
oo Piate fixation paramter,kpp: 1.0
e 5if. fixation paramicr kps: 1.0
Minclevation s [00 lobalsirecs s9.y1/6ig_y2; 100.01100.0 WP
ez, .7 WPa
1 Acceleration [m/a*2]: MPa

2,k
Pressire sioe (5 plats/s- 3t

Applicd compartments:

Comparimant 4

Ampiied static/dymamic lasds:

shear area: 5.1840E+02 [mm~2
e e [mm~2]

Plate thickness: 18.0 [mm]
Minimum plate thickness: 14.7 [mm]

Buckling results DNV-RP-C201:
|eq 7.19: 0.89 |eq 7.50: 0.91 [eq 7.51: -0.17 |7.52: 0.5|eq 7.53: 0.92 [2%: 0.12

Fatigue results (DNVGL-RP-C203).
Total damage (DFF ne

ot included): 0.246 | With DFF = 2.0

Section moduluses: Wey1: 49500406 lmmAﬂ] Wey2: 1.9400E+06 [mm*3]
n modulus: 1.7042E+06 [mm~3

> Damage: 0.493

Loads

Pressure magnitude can be reviewed by using color coding. The highest total pressure used in

calculations is shown.



[~ Checkto see avaliable shortcuts [~ Show line names in GUI

[ Show pointnames in GUI v Label color code
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Color coding
[~ Beam prop.
[~ Plate thk.
v Pressure
[ Buckling UF 32500 32500 32500 32500 32500 32500 32500 32500 32500 32500
[~ Sec. mod. UF J SL
— Fatigue UF 23439 24375 15554
[~ Total UF 0 0
—
0.0 Pa
55721.4 Pa 13p378 148250  10p4d42
111442.8 Pa 0 0
157164.2 Pa 1 - loaded_static [m]
222885.0 Pz 178820 200281 189068
278507.0 P
manm @ B 0 0
o L B ) {—
S90049.8 Pa I 221765 251460 195177
2443771.2 Pa ST
0
501492.6 Pa it ballast_static [m]
5574 ve 203813 214038
0 0
| — | e—
303662 343157 2431226
0 0
A — | —
343613 393657 293486
0 0
| — ——
387068 436 0 300313 TankTest [m]
436313 436313 436313 436313 436313 436313 436313 436313 0 0
A7) 860 l l l 0 0 557,
412610 406561 406575 412197 422935 433508 459639 437211 521418

(0.0)

Load calculations and results can be reviewed by clicking the “Load info” button. An example is

seen in the next illustration.
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# | ANYVstructure| ship_section_example.bct - O >

Load results for linesd

Loads for condition: loaded - dnwva
static with acceleration: 9.81 is:
1#%1.3%221215.5 = 287580.2
dynamic with acceleration: 3.0 is:
1#0.7%181077.2 = 126754.1

EESULT: 287580.2 + 126754 = 414334.2
Loads for condition: ballast - dnwva
dynamic with acceleration: 3.0 is:
1#*0,.7*57425.2 = 40197.6
static with acceleration: 9.81 is:
1%#1.3%150828.8 = 196077.4

comp4 — static: 1*1.2*310707.225300000003 + 25000.0%1.3 = 405348.67000000004
compd — dynamic: 1*0.7*S5017.50000000001 + 25000.0%0 = 66512.25

BRESULT: 40157.6 + 196077 = 236275.0
Loads for condition: loaded - dnvb

static with acceleration: 9.81 is:
1#1.0%221215.5 = 221215.5

dynamic with acceleration: 3.0 is:
1#1.2%181077.2 = 2172%2.7

BESULT: 221215.5 + 217293 = 438508.2
Loads for condition: ballast - dnvb
dynamic with acceleration: 3.0 is:
1#1.2%57425.2 = £89510.2
static with acceleration: 9.81 is:
1#1.0*%150828.8 = 150828.8

compd - static: 1%1.0%310707.22500000003 + 25000.0%1.3 = 343207.22500000003
comp4d — dynamic: 1%1.3%855017.50000000001 + 25000.0%0 = 123522.73000000003

EESULT: &3910.2 + 150829 = 215739.0

Tank test for: t©

1 * 1.0 * 40221.0 + 0 = 40221

Tank test for: comp4d

1 % 1.0 % 310707.2 + 25000.0 * 1 = 335707
Manual pressure:

g.0 * 1.0 % 1 =0.0



Thickness and beam properties
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Line plate thicknesses and beam properties can be reviewed using color coding. Plate
thicknesses are exemplified next.

[~ Checkto see avaliable shortcuts [~ Show line names in GUI

Color coding

[~ Beam prop.
[v Plate thk.

[~ Pressure

[~ Buckling UF
[~ Sec. mod. UF
[~ Fatigue UF
[~ Total UF

Plate 14.0 mm
Plate 15.0 mm
Platz 186.0 mm

Plats 18.0 i

18.0 18.0

[~ Show point names in GUI

v Label color code

loaded_static [m]

ballast_static [m]

18.0
i >

18.0

18.0
: £

TankTest [m]

200 200

(0.0)

L 0 0
18.0 18.0

200 180 _ 180 _ 180 _ 180 _ 12,
0 0 0 0 0
18.0 18.0 18.0 180 18.0 18!

Global stresses (buckling) and structure types

D =

0

Stresses used in buckling calculations can be reviewed by checking as illustrated next.
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[~ Checkto see avaliable shortcuts [~ Show line names in GUI [ Show point names in GUI v Label color code
Color coding
[~ Beam prop.
[~ Plate thk.
[~ Pressure
[ Buckiing UF L 0 00 00 TO0 700 00 700 700 _ 700 70.0
[~ Sec. mod. UF J}
[~ Fatigue UF & .0 i (g
[~ Total UF ?0.0’ 70.0
40.0 MPa J}
45.0 MPn 0 @0 1400
.. lzizE el
70.0 WPra
76.0 MPa iy Iy
82.0 MPa 0 @0 1joo
28.0 MPa 40
94.0 MPa ?O'O) 0.0 ballast_static [m]
100.0 WPa 0 : R T
70.0 70.0
?
0 a0.0 190.0
70.0 70.0
0 80.0 1p0.0
70.0
N (S USSR, (g1 || N ilantI==HI
90.0 90.0 90.0 90.0 90.0 90.0
£0.0 30,0 30.0 30.0 30.0 0.0 0.0
100.0 100.0 100.0 100.0 100.0 100.0
(0.0)

Results

When clicking a line, results as presented in the window below. If the result for the
clicked line is OK, the color of the line and text is green. If the result is NOT OK, the color
of the line and text is red. Two examples are seen next.

Section modulus not ok
Buckling not ok

All results ok

Section moduluses: Wey1l: 4.2400E+06 [mm~ 3], Wey2: 1.4700E+06 [mm~3]
Section moduluses: Weyl: 4.6300E+06 [mm~3], Wey2: 1.7500E+06 [mm~3] Minimum section modulus: 2.0739E+06 [mm~ 3]
ini section dul 1.7163E+06 [mm~3]

Shear area: 4.6560E+03 [mm~2]
Shear area: 5.1600E+03 [mm~2] Minimum shear area: 4.1297E+03 [mm~ 2]
Minimum shear area: 3.5296E+03 [mm~2]
Plate thickness: 18.0 [mm]
Plate thickness: 18.0 [mm] Minimum plate thickness: 15.8 [mm]
Minimum plate thickness: 15.1 [mm]
Buckling results DNV-RP-C201 (z* optimized):
Buckling results DNV-RP-C201 (z* optimized): leqg 7.19: 0.9 |eq 7.50: 1.39 |eq 7.51: 0.35 |7.52: 0.81|eq 7.53: 0.73 |z*: 0.13
leq 7.19: 0.88 |eq 7.50: 0.92 |eq 7.51: -0.19 |7.52: 0.6|eq 7.53: 0.92 |z*: 0.12
Fatigue results (DNVGL-RP-C203):
Fatigue results (DNVGL-RP-C203): Total damage (DFF not included): 0.058 | With DFF = 2.0 --> Damage: 0.117
Total damage: NO RESULTS

A combined utilization can be reviewed using color coding.
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Optimization

Optimization iteration by predefined stiffeners

From 0.5 you can iterate by a defined set of stiffeners. Press the button marked below.
Open a csv (or json) file. Then start your iterations. The only other input is the stiffener
spacing and plate thickness.

To see how the input format is click the “open predefined stiffeners example” button. See
illustrations next.

Open predefined stiffeners example ‘ ‘

RUN OPTIMILZATION!

anysmart —

algarith information | lterate predefiened stiffeners

Note that the weight of your initial structure is ignored even though it is calculated. If the
initial structure is in your predefined set it will be included in the evaluations.

Press the button indicated below to activate. A open file window will open when running
the optimization.

== Structural optimizer -- Return and replace initial structure with optimized
Iterate predefiened stiffeners |
Spacing [mm] Plate thk. [mm]  Wab height [mm] Web thk. [mm]  Flange width [mm] Flange thk. [mm]

Upper bounds [mm] 830.0 25.0 600.0 350 300.0 40.0

RUN OPTIMIZATION!
Iteration delta [mm] 50.0 20 50.0 20 50.0 2.0
Lower bounds [mm] 630.0 10,0 400.0 150 100.0 20.0

Estimated running time for algorithm: 7 seconds
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Single optimization
Single optimization is done by clicking a line and clicking the “OPTIMIZE” button.
1. Set the upper and lower bounds of the optimization.
2. Set the delta to be used for the searched. This is the step size of the
optimization when using brute force method (for example anysmart).
3. Run the optimization.

4. If you are happy, return the properties by clicking the top button

Various checks in the optimization module:

You can select the checks to be performed. PULS buckling can be used in
optimization. Remember to check the running time.

The weight filter ensures that only sections with a lower weight than the current
minimum weight. This significantly speed up the calculations, but if you want to

see the full distribution of the various checks this must be unchecked.

Check for mimimum section modulus [
Check for minimum plate thi. ™
Check for mimimum shear area [w
Check for buckling (RP-C201) [w
Check for fatigue (RP-C203) [w
Check for bow slamming B
Check for local stf. buckling ™
Use weight filter (for speed) [w

Check for buckling (PULS) -
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If you press the “show calculated” button, you will get an overview of how many
is ok and how many failed (and what criteria first failed). One “occurence” is a

one checked plate/stiffener combination.

Return and replace initial structure with optimized Open

Jht [mm] Web thi. [mm]  Flange width [mm] Flange thk. [mm] (cpus)

—— RUN OPTIMIZATION!

15.0 [100.0 0.0
%) Figure 1 .
H |
Check fail type or OK Number of occurences "
Buckling 24821
Check OK 39292
Fatigue 2063 M
) Local stiffener buckling 4224
Tl
L
Buckling
“al
b
Local stiffener buckling
Fatigue B
Check OK
E
.‘.l (-l -)l Ql "=_:| | x=0.00166363 y=0.0400753
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You will also be asked to save to a csv file. If you do not cancel, a csv file will ALL
results will pre saved to your chosen location. If you open the file in excel you

should see something like show next

Multiple optimization

# Optimize structure o x

-- Structural optimizer for multiple selections --

Spacing [mm] Plate thk. [mm]  veeh height [mm]  Web thi. [mm] Flange width [mm] Flange thk. [mm]
Upper bounds [mm] 800 > 500 2 0 0 ARIOT AR TIoN < ket
il
Iteration delta [mm] 500 20 500 20 500 2o ete miype 2L
Lower bounds [mm] 600 10 500 0
[ Check to harmonize results. Same stiffener and plate dimensions.
Estimated running time for algerithm: 0 seconds ( d by t).
=
et e
eckfo
Check for
Check for
Check for buckling (RP-C201) 12
ine? Py s Check for e (RP-C203) =2
line 11} “IL;J i L‘:| ned Ches r
=2
e ez et Check for local tf. b
(0.0) 9

Multiple optimization is done by clicking the “MultiOpt” button.
1. Same input on upper bounds, lower bounds and delta.
Click all the lines you want to include in the optimization.

Run the optimization.

Check the properties by middle clicking the line you ran.

a > 0o b

If you are happy return the properties by clicking the top button. Remember
to select the lines you want to return. Lines that have been optimized is

marked orange.

The optimization can be harmonized. That means that the largest dimension

found in the multiple optimization is used for all selected. This is done after all
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plates/stiffeners are checked. Harmonization can only be done in the multiopt
option. Note that the weight filter is not used when harmonizing, i.e. running will

take some more time.

Other options that can be set is explained in the single optimization chapter.

When showing calculated you must have selected a line (middle click).

Span optimization

NOTE: The span optimization is computationally heavy. It is recommended to use
a set of predefined stiffeners.

Open predefined stiffeners example

RUM OPTIMIZATION!
anysmart —

algorith information lterate predefiened stiﬁenersl

The optimization is started as follows.

1. Start by clicking as illustrated next:



pt.is

1 . Iing%ﬁ?

pt.i2 pt.13 pt.14 ine2is

line13 line14 line15 i

START 1 pt.2 pt.3 ingss
0.0) L line3 lined lines

"pt.ds

3_ Iing%ﬁ?

START 2 pti3 ptia Mg

ﬁnem line14 line15 i

START 1  ptz  STOP 1 ingsgs
lined lines

line3

(0.0)

2. Then run optimization.

pt.

(0.0)

\ v

:> STAR

STAR
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pt.3a

2.

Iin324§§
pt.37

lin 5%31 5.

T2

line13

S5TaRT 1

(0.0)

line3

2 pt.13 pt.14
l'Iinn:-ﬂ?: ‘Iine14 'Iine1 5 Ii
T1 pt.2 STOP 1  lingsa
lined line4 lines
pt.%a
4' Iinezdjg
pt.37

pt.13 STOP 2

line14

5TOP 1 ""qﬁﬂi

lines |

pt.2

lined

The program will calculate variations of even spans in your structure as

illustrated next. This is an example and number of plate fields may vary.
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4 plate fields
6 ;Hﬂ7 Ii I linat = 7‘
6 plate fields
' line? ]inﬁﬁ J line5S .
— —— d
8 plate fields

“p— P
10 plate fields

—_—

L @ @ - @ 4

@—e
L J

You can, similar to single optimization, select the checks that shall be runned.
Also you can set the girder (frame) properties. This is used for calculating the

weights.

With reference to the example above, max span mult is the multiplicator for the 4
plate fields set up and min span mult is the weight multiplication for the 10 plate
field set up. This is adopted because one can assume the required dimensions

for the girder will reduce when more girders are added.

Minimum span and maximum span is the minimum and maximum span of the

plate fields in meters.



Check for minimum section modulus
Check for minimum plate thk.

Check for minimum shear area
Check for buckling (RP-C201)
Check for fatigue (RP-C203)

Check for bow slamming

Check for local stf. buckling

< < <« < < < «

Results are presented as seen next.

RUN OPTIMIZATION!

1

anysmart —I

algorith information

Results seen next. Weight index is tot_weight / max_weight

30

Frame (girder data) for weight calculation:

Girder thickness 0.018
Stiffener height 0.25
Stiffener thickness 0.015
Stf. flange width 0
Stf. flange thickenss 0

For weight calculation of girder: Max span mult / Min span mult

1.2 0.8

Maximum span / Minimum span -» |6 2

max_weight is the highest total weight of the checked variations.
Weight index of 1 is the heaviest calculated variation.

| Plate fields | Fields length | Weight index | All OK? |

sk R R R R R R R R Rk Rk kR

4 6.0 1.0

6 4.0 0.768
8 3.0 0.765
10 2.4 0.825

True

True

True

True

In this case 8 plate fields with length of 3 meter will give the lowest weight. 6 plate

fields is almost equal.



31

When the analysis has been runned you should save your results. Just specify a
file name in the save file dialog. You can also get detailed individual results for a
specified panel. Select number of plate fields in the iteration you want to look at,
then choose which panel to get data from. Order of the panels is the same as

printed in the left result canvas.
Open predefined stiffeners example
Select number of panels: MNone =i |
OPTIMIZATION!
Select panel to plot: Mone — |
| —— |
M show calculated ‘

algorith information | lterate predefiened stiffene

Now close the window. Results are not currently returned to main window.

Detailed results, printed after running, looks like this :

Plate fields:

pl_656.
pl_650.
pl_656.
pl_658.
pl_650.
pl_656.
pl_650.
pl_656.
pl_658.
pl_650.
pl_656.
pl_756.
pl_756.
pl_758.
pl_756.
pl_756.
pl_756.
pl_756.
pl_756.
pl_756.
pl_756.
pl_758.

MWeight
Weight
MWeight
Scales

ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.
ex14.

@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@

@

22 Frames: 1@

stf_L180.0x8.0+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4 START 1 OK!
stf_L188.0x8.0+33.8x17.8 span: 1.0636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4 --—————- 0OK!
stf_L188.0x8.0+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma_yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4 - - OK!
stf_L180.9x8.0+33.0x17.8 span: 1.0636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4 - - OK!
stf_L1808.0x8.8+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma_yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4

stf_L188.0x8.0+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4

stf_L188.0x8.0+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4

stf_L188.0x8.8+33.8x17.8 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma_yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4

stf_L180.0x8.0+33.0x17.8 span: 1.0636 structure type: BOTTOM stf. type: L pressure side: p | sigma_yl: 128.6 sigma_y2: 128.6 sigma_x: 177.9 tauxy: 6.4

stf_L16@.0x8.0+36.8x18.7 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma_yl: 128.6 sigma_y2: 128.6 sigma_x: 174.9 tauxy: 6.4

stf_L168.0x8.0+36.8x18.7 span: 1.8636 structure type: BOTTOM stf. type: L pressure side: p | sigma yl: 128.6 sigma_y2: 128.6 sigma_x: 178.@ tauxy: 6.4 -END 1- OK!
stf_L16@.0x8.0+36.8x18.7 span: 1.0636 structure type: GENERAL_INTERNAL_WT stf. type: L pressure side: p | sigma_yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L168.0x8.8+36.8x18.7 span: 1.8636 structure type: GENERAL_TNTERMAL_WT stf. type: L pressure side: p | sigma_yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L160.0x8.0+36.0x18.7 span: 1.0636 structure type: GENERAL_INTERNAL WT stf. type: L pressure side: p | sigma yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L16@.0x8.0+36.8x18.7 span: 1.8636 structure type: GENERAL_INTERNAL_WT stf. type: L pressure side: p | sigma yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L168.0x8.0+36.8x18.7 span: 1.8636 structure type: GENERAL_INTERNAL_WT stf. type: L pressure side: p | sigma_yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L160.0x8.0+36.08x18.7 span: 1.0636 structure type: GENERAL_INTERNAL WT stf. type: L pressure side: p | sigma yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L168.0x8.8+36.8x18.7 span: 1.8636 structure type: GENERAL_TNTERMAL_WT stf. type: L pressure side: p | sigma_yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L160.0x8.0+36.0x18.7 span: 1.0636 structure type: GENERAL_INTERNAL WT stf. type: L pressure side: p | sigma yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L16@.0x8.0+36.8x18.7 span: 1.8636 structure type: GENERAL_INTERNAL_WT stf. type: L pressure side: p | sigma yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L168.0x8.0+36.8x18.7 span: 1.8636 structure type: GENERAL_INTERNAL_WT stf. type: L pressure side: p | sigma_yl: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.
stf_L160.0x8.0+36.08x18.7 span: 1.0636 structure type: GENERAL_INTERNAL WT stf. type: L pressure side: p | sigma y1: 115.7 sigma_y2: 115.7 sigma_x: 144.9 tauxy: 6.

details for this solution:

of main structure: ['1423.0°, °1423.8%, '1423.0°, "1423.@°, '1423.@°, '1423.@8°, '1423.8', '1423.0°, '1423.@°, '1413.8', '1413.8°, '1381.1°, '1381.1°, "1381.1°, '1381.1",
of frames: ['4172.8", "4172.8', '4172.8', '4172.8', '4172.8%, '4172.8', '4640.3', '4040.3', '4040.3', '1840.3']
used on frames:  ['0.9', '8.9', '6.9°, *0.9', '8.9', '0.9°, '8.9', '0.9', '0.9', '0.9']

START 2 OK!
7777777 OK!
OK!
7777777 OK!
------- OK!
OK!
OK!
OK!
OK!
OK!
OK!
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‘1381.1°, 7
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Reporting

A pdf report can be created by clicking “Reporting - Generate PDF report”. The report will
include all information for all lines. An example is seen next.

ANYstructure report generator —
User: CEFANY =
Time : Fri, 16 Apr 2021 17:31:48 +0000 ANYstructure
31 3z 33 34 35 36 37 38 33 40
P 5
2 48
72
b &
71
2 b £
70
:
i
H
i
13 14 15 16 17 18 13 20
1
i P P P
Compartments:

Compartments returned from search operation displayed below
Name: comp@, contert: crude_oll

Min, slevation: 2.5, Max. slavaion: 3.5
Appiled ovarpressure: 25000.0
(a_stat, 3_oyn loa, a_dyn_baly (.81, 3.0, 3.0)
Mame: comp3, contert cude_oll
MIn, alevation: 2.5, Max. slevation: 31.500000000000002
Appiled overpressure: 25000.0
Corga spgun sovs w11 (a_stat, 3_cyn loa, a_dyn_baly (.81, 3.0, 3.0)

Marme: compd, content ballast

Min. elevation: 0.0, Max. slevation: 31.500000000000002
Conga Appaca_arsa 1128 Al e gverpressure: 250000

(a_stat, 3 _dyn_loa, a_dyn_balp (9.8, 3.0, 3.0)

Compd Appe. e 1834

Extwral



Export to JS
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ANYstructure can export points, lines and section properties to SESAM GeniE. A dialog
will request a location to save the JS file. After that you can read the js file into GeniE.

4 | AMYstructure |
File

PNVGEL-08-C101 bs B

Add point (coords)

Copy peint (relative) |

Geometry Help Reporting  SESAM interface

;@Hm_n Meffome

Input peint coordinates [mm]

Pointx {horizontal) [mm]: 0.0

Pointy (vertical) [mm]: 00 Move point (relative) |

Input line from "point number" to "point number"

From point number: 0

To point number: 0

Delete lines and points (input line or point number)

0 pelete line 0 Delete point

I Structural and calculation properties input below:

The result is illustrated below:

Slide to zoom |
[LLT L
A7
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o

Section

FB_250_0x18_0
T_250_0x12_0__
T_300_0x12_0



