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Reality Engineering

1 Introduction
The current version of USFOS is version 8-2 with release date 2005-07-01, and the release contains
following:

o CD-ROM
o Release Notes (this MEMO)

Except for this MEMO, no “paper information” will be distributed in connection with this release.
All information is stored on the cD.
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2 News in USFOS version 8-2 - 2005.

2.1 Introduction

Some of 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 Enhanced Graphical User Interface

The graphical user interface (xact) has been enhanced since last year’s release. The GUI version
released together with usros 8-2 has version 2-2. Check under help/about to ensure that the latest
version is installed.

2.2.1  Keep Settings on New Files

If a series of result files should be inspected, for example comparing the different analysis results,
it is possible to “Keep Settings on New File”. By default, the option is switched OFF. When the
option is activated, the viewpoint, the actual scalar result and the step number will be kept and
used on the new result file.

“What to keep”, could be customised by the user.

File Edit Display Verify Results Analysis Win

[ Open USFOS Result File,,,  Crrl+0 il
Open USFOS Model File,..  Chrl+Shife+0 Sethings to keep
Load Yiew Attributes. .. Chrl+L v Wiewpaint
Save Wiew Attributes. . el ¥ Scalar result

keep Settings on Mew Fils ¥ Step number
Settings to Keep on Mew File, ..

Foum Lkiliksy L4 ] I Cancel

Ltilities. .,
Read Labels From File... Ctrl+B
Labels, .,
Export to Glview Pra. .. Ckrl+iG
n Export ko Imaage. .. Ckrl+M
Print 3

Figure 2-1 Keep Settings on new files and what to keep.
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2.2.2 Limit Result steps (Set step range)

If a series of result files should be inspected, for example comparing the different analysis results,
it is possible to specify the range of result steps to display. The “Step Range” option is found in
the Results menu as seen in Figure 2-2. The dialogue box is opened with the first and last steps
displayed. Figure 2-3 shows an example, where the first steps, (the “apply self weight steps™), are
skipped during a boat impact. The “Full Range”/ Apply resets this option.

Step range has impact on following:

a Plots
a Animation

The fringe range however, is still based on the min/max result values for the entire analysis.

Fringes

T 5tep Range

Fringe Range...

X
_ Coe |

|— Set step range [available 1-15)
v Displacements
F From I 3: Tao: |15 3:
Displacement Scaling... Cloze
Full Fange |
Step Range... <:|

\:'#’ Eigenmodes. ..

B Animake

Save Animation ko File,

WM& Dvniamic Plat...

Figure 2-2 Limit Result steps. Step Range is found in the Results menu

Global load
Global load

T T T T T T 1
I T T T T T T
DOz 004 006 D0E D0 DAZ D14 004 006 003 0 01z 04
Global displacement Global displacernent

Figure 2-3 The first steps of the boat impact analysis is skipped.
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2.2.3  Save Animation on file (MPG, AVI or GIF)

For several years, it has been possible to generate animations of any result (the animate option
found in the results menu). If the user want to save the animation (for distribution to customers,
for presentation of results etc), following alternatives exist:

o Export to Glview Pro

o Save the animation in MPEG format NEW
o Save the animation in AVI format NEW
o Save the animation in GIF format NEW

The animation will be set up with following data:

o Actual Result. (The Fringe range specified will be kept)
o Actual Displacement scaling
o Actual window size (could be specified manually)

Settings relevant for the various animation formats could be set, (AVI, MPEG and GIF have
different settings). If AVI is selected, it is recommended to use uncompressed bit map, (no
coding). Uncompressed BitMap (Raw data) is more computer-independent than using advanced
compressing techniques, which require presence of various codec’s on the computers. (The AVI
file could instead be compressed using WinZip).

Format
Window Size )/
7
. / /
Resolution - / /
\
\ g
Resulks Analysis  window Help ; /
\  — Output filename
Fringes
2 \ JUSFOSAnim. avi A |
Fringe Range. .. \ 7 /
\ ; Ty
|T Displacements | Settings 7 ~ Caricel |
tep: |1 Width:  |602 =
Lisplacement Scaling... Rmmsel: I Hwi | ) P
Tqstep:  [13 F5] Height:  [E66 =
Step Range... B
skigby: 1 =l Usewindow size
W Eigenmodes... Framé 2 PSR,
repetitim: I 3‘-
B Animate \
Save Animation to File. .. <:I L %q s T R e U e
ﬁ Dynaic Flat... IFrame rate [fps]:|15 3: M | Frames in GOP:
L5 History Plat \ Bits per pinel ——————— ) Target bit rate [Hits/s] [3152000° =
: ’;(" 8 18 &2 7 F-frame distance: |3 3:
@ IMaterial Flat. .. ~ -
T, L gl
Start Logaging Plot Commands. .. — GIF settings
stop Logging Plot Commands Loop # times: I‘I 3: I™ Loopforever [T Transparent
Run Script File. . Frame rate [fpz]: |25 3: Tranzparent colar: IAuto vI

Figure 2-4 The Save Animation Menu
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2.2.4  Highlight Elements or Nodes

In order to “find” elements and nodes in a big model, the “Highlight Element” and “Highlight
Node” are useful options found under the menu Verify. Elem/Node Ids could be type in manually,
or selected from the table. The “Auto highlight” means that the element/nodes are highlighted as
you point in the table. Highlight is removed using the “Remove Highlight”.

T Highlight Node x|
—Modes——————————— MadelD:
| Node Index| Node ID_ :I [&0a050
1 5414 e
2 5914 Highlight e
3 5424
4 5114 Remove Highlightl
5 G224 i
Auta Highlight
5 5124 . S
7 5434
R A1734 _|;|
LI—I 4 Cloze |

TTHighlight Element ) x|

—Elements—————— Element1D:

Elemert Index | Element 1D~ | |33D35U
197 310355 Highlight

1138 e

11493 330103 Femave Highlight |

1201 207351 = I~ Auto Highlight

1202 330353 _I_I
4

Figure 2-5 Highlight Elements and Nodes
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2.2.5  Verify Nodal Forces

Verification of concentrated forces (not moments) is found in the image result window (lower left
corner of the xact window, see Figure 2-6). The load cases with concentrated forces are listed. By
default the force values are printed at arrow tip, and the length of the longest arrow is 0.3 x model
outstretch. Figure 2-7 gives an example of the different options. Following could be customised:

a Label On/Off
o Length of arrow
a Line width and colour

The Vector setting is found under the Verify Menu.

Result |
El-GLOBAL
[ NODE
F-ELEMEMT
El-VERIFY
Thickress
BH-Yield Stress
-- E-mod
- Mass Distribution
Modal Mass
-- HydroDynamics
G- Distrubuted Loads
E-Modal Loads
i~ LoadCase 1
i LnadCase 2

[-BEAM

Figure 2-6 Verify Nodal Forces menu.

Setting: Setting:
Soding (ehtive tomodell [03 Sesligielsive tomocel) [E
Line thickness: lﬁ Line thickness: Iﬁ
¥ Shaw labels [~ Show labels
Color, - Color: -
Text color: - Text color: -

oy | ok | o | [ eomr | ok | ks

Figure 2-7 Verify Concentrated Forces (not moments)
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2.2.6

Verify Concentrated (nodal) Masses

8/14

Verification of concentrated Masses is found in the image result window (lower left corner of the
xact window, see Figure 2-8). By default the mass value is printed at the bar tip, and the height of
the longest bar is 0.3 x model outstretch. Following could be customised:

o Label On/Off
o Height of the bar

o Bar width and colour

The Bar setting is found under the Verify Menu.

Result |
-GLOBAL
-NODE
E-ELEMENT
E-YERIFY
b Thickness
H-'Yield Stress
-- E-mod
i+ Mass Distribution
i~ Modal Mass
(- HydroDynarmics
-- Distrubuted Loads
- Modal Loads
b LoadCase 1
b LoadCase 2

[+~ BEAM

1 3E302E+006

1.32862E+006
700 040

Figure 2-8 Verify Nodal Masses

643065
18

TTBar Settings x|
—Setting:
Scaling [relative to madel): ID.T
Line thickness: 5 =
¥ Show labels
Calor: |
Text color: -
Apply I ak | Close

The Bars could be presented together with normal result fringes (as well as force arrows).

The option is switched off (and on again) under the Verify Menu.

Release Notes USFOS version 8-2
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2.2.7  Script Files for logging/running Save Plot commands

If a series of XY-plots are to be generated for a number of result files (of same model), saving the
define/save XY-plots could save time.

Under the Results menu, the Start/Stop logging of commands are found. The commands are stored
on a ASCII files with extension .usf (UsrFos Script File, see Figure 2-10).

Results Analysis Window Help
Fringes
Fringe Range...

F Displacements

Displacement. Scaling. ..

Step Range...

\W Eigenmodes, .

W Animate

Save Animation bo File, .

ﬁ Dynamic Plat, ..
| Histary Plat...
@ faterial Flat. ..

Start Logaing Plot Commands... <:|
Stop Logging Plot Commands <:|

Run Seript .., <
DT i 2ix
Savein [ DiCheck. e I ' e 3 in: [ DitCheek JE3 [ = e =
ek bk,
3 Dynamic
| =) demo.usf

LT Fie e imer =l File name [deme.ust =l Open

Save as lyoe: [L5#05 Scrpt Fdea 1l = Files of type: [USFOS Script Files [*.usf) =1 Cancel

Figure 2-9 Saving / Running Script files for generation of XY-plot files.

plot history Step number,-1,-1,-1,Z-Reaction,-1,-1,-1
plot save Plotl.bmp,BMP
plot history Step number,-1,-1,-1,Base Shear,-1,-1,-1
plot save Plot2.bmp,BMP

Figure 2-10 Example of content on a script file.

The Script File “Language” is relatively easy to interpret, (and the advanced users will typically
prefer to create/edit the file manually... ©).
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2.2.8 Editor Command: Find

The context sensitive editor available under “Analysis Control” and “Window/Editor” is extended
with a Find Option. (Ctrl F).

The editor is, by default, searching for files with extension .fem (input files for usros), but could
also be used for reading usrFos text-output files (.out and .text).

7 Editor B e

File  Edit ‘Window

ECCENT 140 0.023 0.023 -0.297

ECCENT 142 -0.023 0.023 -0.297

ECCENT 144 -0.023 -0.023 -0.297

ECCENT 146 —0.035 —0.035 —0.445

ECCENT 148 0.035 —0.035 —0.445

ECCENT 150 0.03% 0.035 —0.445

ECCENT 152 -0.035 0.035 —0.445

ECCENT 153 0.o00 0.000 1.100

ECCENT 156 0.o00 0.000 1.100

ECCENT 0 0.0.0 1,100

ECCEHT - || 100

ECCENT 100

ECCENT 1 100

ECCENT 1 100

ECCENT 1 : L 100

ECCENT 7 Options Direction Cloze 100

ECCENT 1 I ‘Whole words only i Fonward 100

EEEES¥ 1 I~ Case sensitive " Backward igg

ECCENT 1 100

ECCENT 1 100

! Hat ID HaTyp E-nod Poiss Tield Density Therni
MATERIAL 1 plastic 2.100E+11 3.000E-01 365E6 8.328E+03 0.000E400
HATERIAL 2 plastic 2.100E+11 3.000E-01 365E6 8.328E+03 0.000E+00
MATERIAL 3 plastic 2.100E+11 3.000E-01 365E6 8.32Z28E-03 0.000E+00
HATERIAL 4 plastic 2.100E+11 3.000E-01 365E6 8.328E+03 0.000E+00
MATERIAL 5 plastic 2.100E+11 3.000E-01 365E6 1.000E-11 0.000E+00
wiTTAT AT A 1o A'iAAT. 44 A4 AAAT A1 AcFme 7 oArAT 1A 4 annm A

Figure 2-11 New Editor function: The Find Option
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2.3 Grouted Joints

A model for grouted joints based on 1SO is implemented. The Grouted Joint options is controlled
by the user through the new command JntOption.

A joint becomes grouted based on following rule:
o If Chord 1 specified under CHJOINT is grouted and default CHJOINT parameters are
used, (only joint ID and the two Chord Ids are specified). If more parameters are specified
under the CHJOINT, the user has to specify grouted joint separately.

o If the command JntOption Grouted <JointlD> is specified.

See the example available on the web, www.UsrFos.com under Examples/usFos/misc or use the
link below:

http://www.usfos.no/examples/usfos/misc/Grout Joint01/index.html

2.4 Grouted Members

An improved version of the Grouted Member option (first time released in the 8-1 version) is
available. Both examples, theory and verification are available on the web site. A “package” of
information is found from following link:

http://www.usfos.no/examples/usfos/misc/Grouted Member01/index.html

Release Notes USFOS version 8-2 USFOS AS 2005-07-01
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2.5 Joint Checking. Non-Tubular Braces

At present, the CHJOINT option has failed if at least one of the “braces” was non tubular. Version
8-2 accepts non tubular braces, but such “braces” are not checked (no capacity formulas are
implemented at present).

Non Tubular Member

Figure 2-12 Non Tubular Brace among tubular to check.

NODE Chord Chord Chord Capacity Element
ID elem 1 elem 2 geo rule Formulation
80 210 190 1 API Spring

Brace Conn Angle Gap Axial MipB MopB

ID Type (deg) Cap.- Cap. Cap.

40  NoChk 2_.333E+06 1.581E+05  3.758E+04
50 KT 45 0.033 1.256E+05  7.553E+03  5.835E+03
120 KT 20 0.033 7.500E+04  3.468E+03  2.856E+03

Figure 2-13 The non tubular braces are just disregarded during the checking

Release Notes USFOS version 8-2 USFOS AS 2005-07-01
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2.6 Skin Friction on Piles

The example highlights the parameter FMax specified for Sand under the command API_SOIL.
By default , the skin friction increases for increasing overburden pressure, but the user may
override this by specifying a maximum , limiting skin friction.

In the actual example, the P-Y, T-Z and Q-Z properties of each layer are computed according to
API-93 based on the user defined soil data (like friction angle, weight, shear strength etc.). For the
upper layers, a weak sand is specified with the skin friction limited to 20.000 N/m2 (20 kPa). The
lower layers are specified with a stronger sand, and in this case, the skin friction resistance is
limited to 50.000 N/m2 (50 kPa).

Same property could be referred to several time, and reference to 0 gives no soil stiffness at actual
layer.

The actual parameter FMax is specified as the last parameter as seen below.

- ID typ load Gam Plug Phi Delta rNg QPLim FMax
API_SOIL 11 Sand Static 17000 0 25 25 20 1.0E+07  20E3
API_SOIL 13 Sand  Static 18000 0 35 25 20 1.0E+07  50E3

Fle B8 Doslay Vorfy Proki Arahon Widdes el
FHSE |k v= 0 PBREHW T ETF 028
-

Verification Plot
Verfy Rests Andyss Window

| Hode umbers
Element hmbers
T infowindow, .

. Verfication..,
B Lol e
Plastic: Uization l\-r.h:'.:l.-ﬂun
f
[Piut Winduw <CLRRE £  Pict Winshow <CURRE e
Pila Forces at node 1000011 I . fﬂll_rwces at nndle lllxllml
T e e g -
- - : PN P ey 5
[ Create/update = i [ Create/update
....... Auviable pinty Uipdate ot
Wy vt e | |U°¢°"°WI oy —
e Sod Forces Hew Plct
Sed Forers Hew Pt
o \
0B mn o £ Claan
T
e {0 O . ..:‘.\.\. Hade 0 [1o0061 @
= HodelD: 1060011 o i S
A OOFKeis [ = Ji |
/
o FESERES i

Figure 2-14 Extended Plot Option for Pile/Soil

An example is found on the following link:

http://www.usfos.no/examples/usfos/foundation/Pile03/index.html
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3 New/modified input commands

Since last main release (8-1), following input identifiers are added/extended:

API_SOIL Extended Command ; Skin Friction Limitation
JNTOPTION : New Command ; Grouted /No-Grouted Joints
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