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1 Introduction

The current official version of USFOS is version 8-5 with release date 2010-01-01. The release
contains the following:

o Release Notes (this MEMO)

o Updated software on www.usfos.com
o Extended examples library on www.usfos.com
o Updated manuals on www.usfos.com

Except for this MEMO, no written information will be distributed in connection with this release.
All information is stored on the WEB.
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2 News in USFOS version 8-5 - 2010.

2.1 Introduction

The new features are described by examples located on the web site, and reference to the actual
example(s) will be given for the different new options.

2.2 How to upgrade your USFOS version
From release 8-4, usrFos could be upgrades in two different ways:

o Alt 1: Download the new “setup.exe” and u-install/install usFos, (same as for release 8-4).
This operation requires administrator rights on the PC.

o Alt2: Download module by module and copy into the application folder, (typical
“C:\Program Files\USFOS\bin”. This operation requires write access on C:, but no
administrator rights are required since no installation operations are performed, (just file

copy).

With alternative 1, all modules and the on-line manuals are updated. For alternative 2, following
should be done:

o Download usFos module , unzip and copy into C:\Program Files\usros\bin
o Download xact, (complete package) , unzip and copy into C:\Program Files\usros\bin
o Download usrFos and xact user’s manuals. Copy into C:\Program Files\usros\bin

Alternative 2 means that the existing files located on the Application folder will be over-written,
(take a backup copy of the actual files if you want to keep your existing usFos modules).

Similar procedure for other usFos modules (for example STRUMAN).

Download

USFOS

Used by leading oil cormpanies and engineering

consultants all over the world, and has proved

significant cost savings in areas such as

inspection planning, lifetime extension !

reagsessment of ageing structures, and infire

protection assessment for new designs.

Daownload USFOS

USFOS MODULES:

1101010101010 u "
010101010110 Usfos: "Yersion &3, 2006 12 37",
0101010101011

SOFTWARE MODULLES 1010101101011 Falits: "Version 6.0, 2006_12_31".

The different software modules and Utility Tools 01010101010101

could he downloaded separately for custamers 01010101010101 Fatal: "Version §.7-07. 2006 {2 12

with @ valid USFOS license éigigig%gigig} S T

Available modules 01010101010101 StruMan: " Yersion 4-2, 2008_{4_18".
01010101010101
01010101010101 Xact: "Complste Package, Version 2006_12_ 31"

01010101010101
Xact DLL: "D only, Version 200612 31"

Figure 2-1 Download complete usrFos installation setup or the modules one by one
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2.3 Enhanced Graphical User Interface

The graphical user interface (xact) has been enhanced since last year’s release. The GUI version
released together with usros 8-5 is “2.5”. Check under help/about to ensure that the latest version
is installed.

2.3.1 Vector Results

A new result type is introduced. It is called “Global Vector”, and at present, the following sub-
menus are implemented:

o Verify
o Nodal Mass
= Fixed (NodeMass defined by the user)
= Movable (“Weights”. New Option)
= All (Sum of Fixed masses and movable)

o Applied Load (The instantaneous magnitude of the applied loads,
which is the accumulated “right hand side” of the
equation system. Only translation degrees of
freedom are shown).

o Nodal Loads (Basic Node Loads defined by the user)

Figure 2-2 shows the “Applied Loads” for an example with a rotating vector field applied. The
Maximum Length of the vector is adjusted relative to the size of the structure or given absolute
scaling factors. The vector scaling could be adjusted (Verify/ Vector Settings, see Figure 2-3). It is
also possible to define a “filter”, where vectors bigger than a specified value are removed. This
could be useful if the different forces have very different size, (f ex hydrodynamic forces vs.
topside weight).

0.005 0.0 0015 0.02
Global displacement

— ; | |
]

Result
F-GLOBAL VECTOR
=-YERIFY
- Nodal Mass

B GLOBAL
#-BEAM

Resuts [ Buops [ Pors | Load Case/Step: 1/10
Figure 2-2 Vector Results. Applied Loads, Rotating Acceleration field
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By default, following settings are used:

|\"erify Results  Analysis
Mode Mumbers

Elerment Mumbers

“Winde

|

—_

Highlight Made. ..
Highlight Element. ..

1@ Wectors

Wector Settings...

Infao Window. ..

Werification...

Absolute scaling factor (computed by xact)
Line thickness = 1
Pink colour

Arrow heads visualized
No filtering

“T —Setting
Scaling Factor: |?.484553-005
[ Relative to the Model's Extent
Line Thickness: |1 ﬁl

1 T Werification Plat,.

¥ Show Amow Heads

I~ Filtering

Mir: [0 Max: [198395

Reset |

Apply I QK.

| Cloze

Figure 2-3 Vector Results. Vector Settings

6/22
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2.3.2 Line Modus / Part visualization.
The part visualization is extended as follows:

e A separate “tab” where visualization of the different parts are switched ON/OFF
e An extra part, named “BeamCenterLine” is automatically created. This is a “line-model”
(not surface), going from end-1 to end-2 of the flexible part of a beam element, (offsets are

included).

By switching OFF the surface visualization, the line model appears. Selection of elements and
nodes (f ex in connection with history plot or verification) could be done by point/click also on

the line representation.

It is recommended to utilize the part definitions to enhance the information of the model.
(See example on the web: http://www.usfos.no/examples/usfos/misc/partdatal/index.html).

Partz

BeamCenterLine

Main Structure

Show Hide

Selsct Al Clear Selection v
Results | Groups | Parts Load ©

Figure 2-5 Use the “Parts” tab to switch ON/OFF visualization of parts.
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2.3.3 Material plot.

The “Material Plot” presents the normalized interaction between bending moment and axial
forces, which his central for the usFos beam element cross-section capacity. The “old” material
plot visualization is modified slightly. Higher point density gives a smoother graph and better
impression of the physical representation of the cross section strength parameters.

It should be emphasized that these plots are generated in the post processor. The point of interest
on the surface curve is the instantaneous force point (small rectangle). The rest of the surface
curve is made in order to get the overview.

The force point path describes the actual combination of bending moment and axial force from
step 1 and up to the actual step.

1 Material Model Plot 21

—Element and nod Mew Plat |
Element number: |1 @
Update Plat
Local element node: |2 'l

Cloze |

—Harizontal A Wertical Axi

Local forcel = Local force = 0. -E-""‘:-" ot :

= force ' force : : : :

7 force ' force E 5 i | i : : :

Z force Z force 1 . . 1 H 1 :

% moment 4 moment ST T T T T T |
B

e — LI ¢ rmoment 45 A 05 i 0.5 1 15
— g — A ¥ Moment

Figure 2-6 Improved quality of the material surface plot.

2.3.4  Dent Depth plot.

When a local dent is introduced on the pipe wall, the cross section capacity will be influenced.
This is visualized as a “kink” in the yield surface. (see Figure 2-7).

The development of the dent growth could be visualized from the History Plot / Element / Dent
depth). Both the current depth and the permanent could be visualized).

2l

Ve ik R R e T —— L
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8%
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5
:

O ot Dagrth fcurt ) oben, 1 end 3 DOFY
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Figure 2-7 Visualization of Current Dent Depth of middle section of the column.
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2.4 Hydrodynamics

The hydrodynamic module has been improved and extended in release 8-5. A new manual is also
available on the web: http://www.usfos.no/manuals/usfos/theory/documents/Usfos_Hydrodynamics.pdf

The extensions covers the following:

24.1 Irregular Waves / User defined wave spectrum

If special wave energy spectra should be used in connection with irregular wave simulations, the
“User” options should be used. The energy S(w) vs. o given as discrete points, where @ is the
angular frequency. Figure 2-8 describes one example, where the energy is plotted as function of
angular frequency (which is the input syntax) and as a function of period [s], which often is easier
to interpret. To ease the checking, UsFos prints an echo of the read-in energy spectrum as
function of both angular frequency and period. An example is found on the web, (see link below).

User Defined Spectrum User Defined Spectrum

45

45
an 0
) i 3% n
1 i - JJ *'|
2 25
2 ‘[u‘i 75 Y
15 15 J \I
10 i ‘ 10 f \ll
= — ) -
a T T —e —+ a T "
o ns 1 135 2 25 0 10 20 30
Angular Frequency [rad/s] Period [s]

Figure 2-8 Wave energy Spectrum vs angular freq (left) and vs Period (right)

User Defined Wave Spectrum. Example 01

Parts

Global displacement
o

(P P A AT IR R n P AR
[ 4 B[V T T 1 ] Sea Surface
Time

T
i

Result
[=-GLOBAL VECTOR Main Structure
[=-VERIFY

Modal Mass

. ] R :
GLOB&L T T T T T T T T 1
-BEAM E 1] 4 o 15 Ti?ae 2/ W ¥ 40
Time: 289
_Resits [ Groupe | Pt | Load CaseiStep: 1/ 576

4

Figure 2-9 Visualization of instantaneous forces acting on the cylinder.

See: http://www.usfos.no/examples/usfos/hydrodynamics/wave spect2/index.html
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2.4.2 MacCamy Fuchs

If the “MacCamy Fuchs” correction for large volume cylinders should be included, this could be
specified element-by-element using the following command:

KeyWord Value ListType 1ID’s

HydroPar McCamyFucs  ON Elem ....
HydroPar McCamyFucs  ON Mat ...
HydroPar McCamyFucs  ON Elem ....
Or just
HydroPar McCamyFucs  ON All I Apply to all beams

For further description, see manual:

http://www.usfos.no/manuals/usfos/theory/documents/Usfos Hydrodynamics.pdf

1]
MacCamy Example 01. Hs=5, Tp=8, MacCam=0N
015
Parts
E o1
g 0os
2
= 0
=
2
s
© 005 r
- : ;
T T T T T 1 Sea Surface
0 L 10 15 20 26
Time =
|\H|HH17E : i
]
Resul | -l Main Structure
=-GLOBAL VECTOR
E-VERIFY
Nodal Mass
Applied | oads .
GLOBAL = [
s E L Time: 17 G002
Resubs [ Groups | Pante | Load Case/Step: 1/ 178

Figure 2-10 Large volume cylinder. McCamy — Fuchs correction ON

The example is found on the web, see:

http://www.usfos.no/examples/usfos/hydrodynamics/MacCamy Fuchs/index.html
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2.4.3  Slamming forces on Tubular Members

If slamming is an issue for elements in the splash zone, the following command

KeyWord Value ListType 1ID’s
HydroPar SlamCalc  ON Elem ....

switches ON the special slamming calculation on the selected beam elements. (the other
“ListTypes” are also available).

The following procedure is used:

o  When the wet surface is moving upwards relative to the pipe, the slamming calculation is
activated.

o Only pipes with less inclination than 15° are checked

o Slamming calculations are performed for every wave integration point (ref WAVE_INT)

o The submerged part of the cross section, S, is computed, and the S/D ratio is used to
compute the current drag coefficient. See Figure 2-11 and Figure 2-12 .

cd A
5 From completely submerged
and further, the user defined
drag coefficient is used.
2 i
I I >
0.5 1.0 S/D

Figure 2-11 Drag coefficient as a function of submerged/Diameter ratio.

Wet Surface

Figure 2-12 Definition of submerged part, S.
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Figure 2-13 and Figure 2-14 describe a wave hitting a member. In the first case, the member is
oriented normal to the wave crest, and the slamming forces will start at the left end and “travel”
towards the right side. In the other case, the member is oriented parallel with the wave crest, and
the slamming will be introduced over the entire member simultaneously.

The main advantage with this feature is to get a precise and continuously updated drag coefficient
instead of using an artificial high coefficient for the entire member throughout the simulation.

Figure 2-13 Member oriented normal to the wave crest.

Figure 2-14 Member oriented parallel with the wave crest.

Release Notes USFOS version 8-5 USFOS AS 2010-01-01
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Figure 2-15 presents the member reaction forces at end-1 (left) and end-2 (right) of the member,
which his oriented normal to the wave crest. The two upper plots have no slam calculation
included, (Cd=1.0 always), and the two lower plots represents the simulation with slamming ON.

As seen from the plots, approx 20% higher forces are observed for the case with slam calculation
ON. (180 kN vs 150kN and 150kN vs 120kN).

Other cases could give different results, but it should be emphasized that the observed forces
during this kind of dynamic simulation are relatively small compared with other more
conservative methods, (like using the peak slam Cd, which could be in the order of 5 as a constant

coefficient).
Slamming Test Case. No Slam Spec Slamming Test Case. No Slam Spec
ZetlS k- -y SR EEEEEEEEE: S ST S S SERE SerE | S p—————— | erp————  Fp——  ep————
= i ; ; ) i : o B ;
5 : 5 : :
2 1 ge405 4 2 150405 -
45 g = '
E : =
o les05p S qes L
o Geddn § G404 | -
o @
g g
i e = o
g :
E -Gl E G404
o] : : : : : = ,
-letds - ---------- DR e “te+ps F
I T T T 1
i 5 10 15 20
Time
Slamming Test Case. Switch ON
oo A S S e EERAERR H e B TR "
“g : ] : "g : ' ' : '
S 15e0s 1 ; : i | R H LD ERty -
= ; ; ; = :
S reos : et | SN S s-
é Sa0d - i : uij TP, | SR SRR D e
[T X i H [ 1 1 l 1 1
g ! : i = ]
S 0 : ; ¥ S ] 7
'S 'S G
= 1 1 1 H k- i H
E -Se+04 L : : : E T I
= : ; : -~ : :
-la+04 — L LT T
T T 1 T T T 1

Figure 2-15 Vert. Forces at End 1and 2 of parallel members. Without/With SlamCalc ON

See: http://www.usfos.no/examples/usfos/hydrodynamics/slam1/index.html
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2.4.4 Irregular waves, general.

The irregular wave module, (which is activated using the wave type SPECT), has been improved.
Minor difference between results from version 8-4 is therefore expected. The changes are made
within the following:

o Wave energy integration methods
o Finite depth corrections

2.4.5  Activation of hydrodynamic module for specified time increment

Some hydrodynamic options (like the buoyancy based on surface pressure) are relatively time
consuming. Depending on problem, the time interval between each update of hydrodynamic force
could be set longer than the time increment used in the dynamic simulation in general.

The command:

SWITCHES WaveData Timelncrement 0.1

....means that the hydrodynamic forces are computed every 0.1 second unaffected by smaller dT
used in the general dynamic simulation.

2.5 Joint Model. NORSOK

A new capacity curve is added to the joint option: Norsok N-004, Revision 2. The example is
found on the web following address:

http://www.usfos.no/examples/usfos/misc/Int_Norsok 1/index.html

Release Notes USFOS version 8-5 USFOS AS 2010-01-01


http://www.usfos.no/examples/usfos/misc/Jnt_Norsok_1/index.html

17 lusFos

Reality Engineering

2.6 Soil and Earthquake

15/22

If earthquake simulations should be performed for a structure with pile foundation, the motion
histories should be applied to the soil. The motions will then result in forces in the pile-soil

interaction elements and thus be transferred to the structure.

The soil motion could be defined in two ways:

o Soil between specified Z-coordinates are given the actual motion histories (this example)

o The soil around a specified pile gets the actual motion (next example).

Different soil layers could be assigned different motion histories if necessary, see Figure 2-16.

Individual Motion histories could be
defined for the 3 soil levels.

Ztop

Soil 1 Motion 1 \\\\
ZgoTT

e Zon
2 Soil 3 Motion 3 f 1
ZBOTT

Figure 2-16 Definition of individual motion histories for the 3 different soil layer

See : http://www.usfos.no/examples/usfos/foundation/SoilQuake01/index.html

AZTOP

ZoTT
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2.7 Subsidence of the Soil

Special foundation problems like uneven subsidence could be simulated using the SoilDisp
option, where the soil around one pile is given a certain motion.

The options could be used for both static and dynamic simulations.

Soll Disp Example 01 Static

=ill S

Figure 2-17 Prescribed Displacement of the soil around one pile

See : http://www.usfos.no/examples/usfos/foundation/Subsidence01/index.html

For more information, see the user’s manual and the example:

2.8 Eigenvalue calculations

A completely new eigenvalue calculation package is implemented. The new package is activated
if the new input format is specified. (The old package is still available when the old input syntax
is used). The command EIGNVAL is repeated for each “keyword”. The new syntax is:

EIGENVAL KewyWord Value(s)

Where the keywords are like:

o Time (specification of the time when the analysis is performed)
o NumberOf (specification of number of vectors to compute)

o ModeScale (scaling of eigenvectors for better visualization in xact)

o Algorithm (selection of either Sub Space Iteration or Lanzcos solvers)

The new module makes it possible to perform eigenvalues also of structures without a static
solution (f ex a floating structure).

http://www.usfos.no/examples/usfos/misc/Eigenval01/index.html
http://www.usfos.no/examples/usfos/misc/Eigenval02/index.html
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2.9 Special Damping Options
The new commands are introduced in version 8-5:

o DampData  (defining damping properties)
o ElemDamp  (assigning damping properties to selected elements)

By default, the damping is a global setting, which is assigned to all elements, (stiffness and mass
proportional damping). The new feature makes it possible to specify different damping properties
for the different elements (and materials).

The damping properties, (Rayleigh mass- and stiffness coefficients), could be common for all
degrees of freedom within the elements, (the Rayl_All option), but it is also possible to use
different damping f ex in axial and bending, (using Rayl_Ind).

The new, individual damping option requires more computer operations and should therefore not
be used if all elements are using same damping coefficients.

- DmpID al a2
DampData 1001 Rayl AIl 0O 5E-5 1 common for 6 dofs
DmpID al a2
DampData 1002 Rayl_Ind O 5E-5 I Ax
0 5E-5*1 I Shy
0 5E-5*100 1 Shz
0 5E-5 I Mx
0 5E-5*100 I My
0 5E-5*1 I Mz

Table 2-1 Definition of Damping Coefficients.

- DmpID ListType Ids..
ElemDamp 1001 All 1 Assign to all first
ElemDamp 1002 Mat 200 300 1 Assign to special thereafter

Table 2-2 Assigning Damping Coefficients to elements.

Release Notes USFOS version 8-5 USFOS AS 2010-01-01
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2.10 Acceleration Fields

Up to now, only translation acceleration fields have been available (command: GRAVITY). A new
load command, AccField , makes it possible to specify rotating acceleration fields, where the
intensity increase with increasing radius from a certain center. Figure 2-18 demonstrates an
acceleration field around global X-axis, and the corresponding forces, (F=ma), are visualized in
Figure 2-1 using the new ”Vector Result” option. Figure 2-19 describes the structural response.

Note that the new AccField is consistent with the existing Gravity:

Forces are applied in the direction of the field.

Figure 2-19 Response on the Rotating Acceleration Field about Global X-axis

See: http://www.usfos.no/examples/usfos/basic loads/AccField01/index.html

Release Notes USFOS version 8-5 USFOS AS 2010-01-01


http://www.usfos.no/examples/usfos/basic_loads/AccField01/index.html

1 lUsFos 19/22

Reality Engineering

2.11 Time Dependent Weights (masses)

The new “WEIGHT” option could be used if masses are changing or moving during a dynamic
simulation, (for example increasing or moving ballast during a marine operation). Each “weight”
is a concentrated mass, and is assigned to a time history.

The example below demonstrates the simulation of a mass travelling from end-1 to end-2 of a
member. Since USFOS is forming and assembling all system matrices (mass, damp and stiff) every
step, the instantaneous magnitude of the weight will have impact on the mode shapes, dynamic
response, (and load vectors if acceleration fields, gravity or accfield, are defined).

Weight Example 1

-

bkl s e

;
- ) [PUSR—— (il

Waight Example 1

Figure 2-20 Weight moves from end-1 towards end 2

See : http://www.usfos.no/examples/usfos/basic_loads/Weight01/index.html
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2.12 SWITCHES, (Special Options).

20/22

A new command: “SWITCHES” is introduced to switch on special options.

Following “Switches” options are available:

KeyWord | SubKey | Value | Description
WaveData Timelncr “val” | Specify time increment different from simulation
time increment
| noDopper | - | switch OFF Doppler effect
noStore - Do not store wave data. Actual if extremely space
consuming wave models, like “grid wave” are used.
No wave visualization is then available.
StatusPrint MaxElem “num” | Specify more than the default 10 elements in the
status print file ( res_status.text file)
Write FE_Model - Dump the FE-model including the internal
generated elements. Dump file format : “ufo”.
Iteration RLF_Calc ON Activate a special “Residual Load Factor”
algorithm during iterations.
NodeData DoublyDef ON Accept doubly defined nodes if the coordinates are
identical. Could be useful if several self-contained,
smaller models assemble a total model.

|

Table 2-3 SWITCHES options
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3 Linux \ersions

A

L

All usros modules are available on LINUX 64 bit. The different usFos modules and utility codes
are found on the following web address:

http://www.usfos.no/download/Linux/index.html

A simple installation description is found on the download page.
http://www.usfos.no/download/Linux/files/Usfos_on_Linux.pdf

4 Mac OSX Versions

Mac OS5 X Snow
The world's most adv

Leopard
anced 05,

All usros “engine” modules (except the GUI, xact), are available on Mac OSX 64 bit. Mac OSX
IS @ UNIX workstation, and the installation procedure is identical to LINUX.

The different usrFos modules and utility codes are found on the following web address:

See :
http://www.usfos.no/download/Mac OSX/index.html
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5 Misc

5.1 Utility Tool Fact

A simple “User’s manual” is available for the simple utility tool “fact”. Both fact and the manual
are available from “xact” (File/Utilities).

Creates Tables of Element
Farces. Sorted element by
element, step by step and at
given loadlevels. NOTE!
Unsupported utility Software.

User's Manual

wajlls
vplne

Figure 5-1 Utility Tool: Fact

5.2 Updates Usfos and Utility Tools

News, corrections and updates are described on the web, and it is recommended to check the
following link:

http://www.usfos.no/news/index.html

6 New/modified input commands

Since last main release (8-4), following input identifiers are added/extended:

ACCFIELD : New command : Acceleration Field

SOILDISP New command - Soil displacement (earthquake / subsidence)
DAMPDATA : New command : Special damping input.

ELEMDAMP : New command - Assign special damping to elements.
WEIGHT : New command : Time dependent weights (masses).
CHJOINT Extended command : NORSOK joint curves.

WAVEDATA Extended command : Revised User Defined Wave Spectrum.
EIGENVAL : Extended command : New algorithms, extended possibilities.
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