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1.0 INTRODUCTION

The Structural Model program is a numerical model that provides a structural analysis of
load-bearing, gypsum-protected, wood-stud wall assemblies. Given specific input data,
the program predicts the deflection, load-bearing capacity, and graphically displays the
extent of charring of a wood stud. The user is able to view the data in both text and
graphical form.

One feature of this program is that the data from the Database of Wall-2D', a heat
transfer model developed by Forintek Canada Corp., can be loaded. The user can then
perform an analysis based on temperatures imported from Wall-2D. In addition,
temperature from experimental data can also be imported for analysis.

The Structural Model User Manual is designed to familiarize the user with the program.
The system requirements and installation procedures are explained, as well as the input
requirements and the process for running tests. Each of the menu items (i.e. File, Help,
Print, etc.) is described. The program includes an index that allows the user to look up
topics for additional help.

This manual is not meant to provide technical specifications nor details of the theory
used in the model. These aspects are explained in other documents.?*

NC-CN3C 1
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2.0 SYSTEM REQUIREMENTS

21 Minimum System Requirements

e Microsoft Windows NT 3.51 or later, or Microsoft Windows 95 or later.

e 80486 or higher microprocessor.

* A hard disk with a minimum of 10 megabytes available space for a full installation.
* VGA or higher resolution screen supported by Microsoft Windows.

+ 32 MB of RAM.

* A mouse or other pointing device.

2.2 Recommended* System Requirements

e Microsoft Windows NT 3.51 or later, or Microsoft Windows 95 or later

» Pentium Il or higher microprocessor.

* A hard disk with a minimum of 15 megabytes available space for a full installation.
* VGA or higher resolution screen supported by Microsoft Windows.

* 64-128 MB of RAM.

» A mouse or other pointing device.

*  While the minimum requirements will allow the program to run, the time required
to process a large mesh size would be greatly decreased on a system with the
recommended components.

2.3 Installing the Program
The Structural Response Model package contains all of the necessary files to install and

run the program. To install, simply click on the Setup.exe and follow the onscreen
prompts.

NC-CN3C 2
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3.0 USING THE PROGRAM

3.1 Input Data

On starting the program, the user is presented with an input screen, which they are able
to enter the data. The command buttons (e.g., Open, Save, Quit, etc.) can be accessed
through the menu at the top of the active window, or directly within the window.

The user can also circulate between the different input windows and buttons by using
the TAB key. Pressing SHIFT-TAB allows the user to move in the reverse order.

The program requires the information shown in the table below. The table also shows
the description and a range of values for each input variable.

Required Data Description Range

* Length (mm) Horizontal length of stud 36-200

*  Width (mm) Horizontal width of stud 36-200

» Cells long Number of cells lengthwise in the mesh 1-20

+ Cells wide Number of cells widthwise in the mesh 1-20

e k Effective length factor 0.5-1

L (mm) Vertical length of stud 1000-5000
« Total Load (N) Total force acting on the entire wall 1-100,000
* Char Temp. (°C) Temperature at which charring occurs on the stud  280-400

« Stud Spacing (mm) Space between studs 0-100,000
* No. of studs Number of studs in the wall 1-50

» E ambient (MPa) Modulus of elasticity at the ambient temperature 1-50,000
» Eccentricity (mm) Initial stud eccentricity at ambient temperature 0-100

*  The ambient temperature is assumed to be 20°C.

NC-CN3C 3
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Figure 3.1 shows the first screen once the program is executed.

i, Structural Model [Yer.Y) EH

File  HunTest Help

r~ Mesh Dimensions

Bun
Length [mm] Igg
“width (i) |35
Cells Long |1

Stiaw D efEction
Cells \wide |1 b
5 i M
i~ Parameter.
Effective Length Factar |1
5 i e
Length [mm] [0
Total Load (M) IBDUUU
lErectinrEate

Charring Temperature [*C] |2gg
Stud Spacing [mm) |3EIU

Fats
Mumber of Studs Ig
Ambient Modulus of Elasticty [MPa]  [anog
Initial Stud Eceentricity (mm) |1

Heat Trangfer Model | Qpen Save | Prirt | Bt | Cuit

Figure 3.1. Main Screen (Default)

The user has several options to choose from before the Structural Response Model is
executed. These are:

Option Description

» Heat Transfer Allows the user to load the Wall-2D Database or run the Heat
Model Transfer Model to generate time-temperature data

« Open Allows the user to open input, output or time-temperature data

files

 Save Allows the user to save input data

e Print Allows the user to print the main screen

o Edit Allows the user to edit the time-temperature data

e Quit Allows the user to exit the Structural Response Model

NC-CN3C 4
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3.1.1 Importing data files

The user has the option of using previously-saved data to run the test. The user can
open previously-saved input information from the main interface, time-temperature
information and data from running the Forintek heat transfer model.

To import saved information from a previously-run test:

1. Click the Open button in the File menu (Figure 3.2), or click the Open button in the
Main Window (Figure 3.3).

[{=0 BEun Test Help

Heat Tranzfer Model

Gt

Figure 3.2. File Menu, Open

Open |

Figure 3.3. Open Button

2. Find and choose the saved file (Figure 3.4).

Load Files
I =F; "I - I

=

" o

Load | Cancel |

Figure 3.4. Load File

NC-CN3C 5
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3. Click Load.

The Load command allows the user to open input files (.inp), time-temperature data files
(.ttd), and output files (.out).

* When loading these data files, it is important that the mesh information is not
changed. The data loaded corresponds to specific elements, and if those
elements are changed / missing, the program will display an error. Other
information, such as the applied load or charring temperature may be changed.

3.1.2 Heat transfer model (time-temperature database)
This option allows the user to import a database from the Wall 2D program into the

Structural Response Model for analysis.

1. Select the Heat Transfer Model item in the File menu (Figure 3.5), or click the Heat
Transfer Model button in the Main Window (Figure 3.6).

Bun Test Help

Open
Save
Erint
Edit

Heat Tranzfer Maodel

Cluit

Figure 3.5. File Menu, Heat Transfer Model

Heat transfer model

Figure 3.6. Heat Transfer Model

NC-CN3C 6
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The window (Figure 3.7) will appear. The Run Wall-2D option will load the heat
transfer program (Figure 3.8), and the Load Forintek Database option will allow the
user to import saved time-temperature data from a previous run of the heat transfer
model (Figure 3.9).

. nal:l uit Dalhase . E3

[Tabllnpt

Funial 20 Lot Pk Datsse I ci ‘

Figure 3.7. Heat Transfer Model / Forintek Database

~ 4Forintek Wall-2D

Forintek
< Canada
Temperature vs Time Corp.

Temp

1] Time 50

Figure 3.8. Forintek Wall 2D

*

The procedure to execute Wall-2D is explained in another document.

NC-CN3C 7
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File name:

IStudT Emp

Filez of type: l [StudT emp.mdb)

[ Open az (ead-only

Open I
__v_l Cancel |

Figure 3.9. Load Forintek Database

3. When a Database file has been selected and loaded, the top pull down menu in
(Figure 3.10) will allow you to select which table in the database to view.

ITahIeTemp'I j
time| 75,1 TE_1| 7.1 181 191 Ti0d] -
1 2161 2025 2003 200 20,00 2000
2 2834 227a 2084 2029 2016 2013
3 J7ES 2774 2328 2153 2093 2074
4 46.04 3396 2 24.04 226D 2212
b ha47 4023 3210 27.ha LR 24.29
G £1.39 46.91 746 ez 2873 2715
7 V.54 h314 43.04 36,55 3269 30,56
8 7334 hase 48504 41.47 3rm 34.36
9 8005 E4.89 h39a 46.47 41.52 3042
10 84.51 7026 5935 51.49 4613 42 B5
11 8a1a 7014 Bd.34 BE.36 B0.73 46.93
12 94.06 7992 £3.10 B1.03 RB.22 A1.19
13 100.21 84.84 7372 BR.52 A9.55 634
14 105,33 8972 78.30 £9.87 Ba.73 79.35
15 114.05 9064 8304 7414 B7.77 B3.22
16 164.43 1037 8817 7ah7 7176 BE.36
17 134.02 108.08 3317 B2 75.71 7063
Fr 18 R0l 11381 97 i A7 45 7957 74 :ilﬂ
q 3
Rur 'wall 2D Load Farintek. D atabase Exit

NC-CN\C
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4. Click on Exit (Figure 3.10) to return to the Main Screen (Figure 3.11).

. Structural Model [Ver.Y) [ x|

Fle BunTest Help

~Mesh Dimensions———— Run
Length (rm) |33_9
Width [rm) |33_1
Cells Long |23
St eflection
Cells Wide |1 2
St Loz
— Parameters
Effective Length Factor ih
Stimty ata
Length [rm] ISDEIU
Total Load [M] £0000 [ eflestir Eaint
eflextin Eaints
Charring Temperature ['C) |29|] _
Stud Spacing [mm] |3D|] =
[eje:2
Murnber of Studs Ig
Ambient Moduluz of Elasticity [MPa) Iguuu
ritial Stud Eccentricity [mm) |1

Open | Save | Print | Edlt | Buit

Heat Transfer Model

Figure 3.11. Main Screen with Database Loaded

3.1.3 Editing time-temperature data

By selecting Edit from the File menu (Figure 3.12), or by clicking on the Edit button
(Figure 3.13) the user can edit the time-temperature data.

BunTest Help
Open
Save
Erint
E dit

Heat Tranzsfer Model

Cuit
Figure 3.12. File Menu, Edit

Edit |

Figure 3.13. Edit Button
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The Edit button will become active when either:

1. Atime-temperature data file (.ttd) has been loaded;
2. Time-temperature data from the heat transfer model has been loaded; or
3. A user has manually entered time-temperature data.

The Edit Temperature Profile window will be loaded. (Figure 3.14)

Edit Temperature Profile

Time Cal 1 |Cal 2. | Col 2

1] 20 20 20

1] 20 20 20

1] 20 20 20

1 20.03370786516585 20,011 2359550562 200067 415730337
1 20,0337078651685 20,011 2359550562 200067 415730337
1 20.0337078E51655 20,011 23559550562 200067 415730337
2 20,1685393258427 20,0561 77752809 20.03370786516585
2 20,16853932608427 20.06561797752809 20.0337078E51685
2 20.1685393208427 200561797 752809 20.0337078651685
k] 20.4719107123596 20157 3033707865 20,0943820224719
3 20.4719107123R968 201573033707865 20.0943820224719
k] 20.4719107123596 20157 3033707865 20.0943820224719
4 21,011 2389850562 20337073651 6854 20 2022471910112
4 21,011 2359550562 20337073651 6854 2020224719101 2
4 21,011 2359550562 20337073651 6854 20 2022471910112
5 21.853932R84 26597 20 B1797752808599 2037078168539
5 21.85393258426597 2061797 FR280859 20, 37078ER168539
5 21.853932R8426597 20 B179775280859 20, 370786158529
R AANRFATRT AN M N2247159101124 PN RT34831 4RNR7 4

Refresh Gnd K_n:aep.Ehanges (it

USER MANUAL

Figure 3.14. Edit Temperature Profile

1. Enter the corresponding temperatures into the grid. You may type them in directly,
or cut and paste them from a spreadsheet or word processor.

W

When finished, click Keep Changes.
Click Quit.

The changes made by the user will appear highlighted in yellow. Should the user want
to abort the changes, there are two options:

1. Click the Refresh Grid button, or
2. Click Quit and select No to the save changes query.

NC-CN\C
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3.1.4 Saving input data

All of the user inputted information (parameters, mesh dimensions, etc.) may be saved
and used in another run of the program. To save the input data:

1. Enter all the data in the main window.
2. Open the File menu, and select the Save button (Figure 3.15) or press the Save
button in the Main Screen (Figure 3.16).

Bun Test Help

Open

Frirt
Edit
Heat Tranzfer Model

Cuit

Figure 3.15. File Menu, Save

Save |

Figure 3.16. Save Button

3. Select the directory where you would like this information to be saved by double-
clicking it (Figure 3.17), type the file name and click Save. The file is saved with an
“.inp” extension.

Save Input Data

Save ln: |L:'3d: _ﬂ

[ Cliser

[ Help

[JopeC

[ report

7] Repostry L‘

File Mame; !Test q

Fath: |dihebEy

Figure 3.17. Save Input Data
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3.1.5 Printing the main screen

When printing, the user has the option of printing the entire window by selecting either
the Print command from the File menu (Figure 3.18) or by clicking the Print button
(Figure 3.19).

Bun Test Help

Open
Save

Edit
Heat Tranzfer Model

Cluit
Figure 3.18. File Menu, Print

Print |

Figure 3.19. Print Button

3.1.6  Quitting the Structural Response Model

Selecting on Quit in the File menu (Figure 3.20) or clicking the Quit button (Figure 3.21)
will exit the Structural Response Model.

Bun Test Help

Open

Save

Eririt

Edit

Heat Transfer Model

Figure 3.20. File Menu, Quit

it ‘

Figure 3.21. Quit Button

NC-CN2C 12
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3.2 Execution
With all the information entered/loaded, the Structural Response Model is now ready to
be executed. The user has the choice of running the Structural Response Model using

either one input, or with multiple input files and one time-temperature database.

To choose between selecting one or multiple inputs, go to the Run Test menu (Figure
3.22).

Bun Test MaE

e ru
St Load fdultiple Inputs
Show Defection ]

Sty [ata
[eflectian Eaits

Figure 3.22. Run Test Menu, Run

3.2.1 Single input
1. Select Run and then Single Input (Figure 3.23) or click the Run button. (Figure 3.24)

Bun Test NaEm
Run
St Load
Shiaw edection
St [Vata
[eflection Eaints

Figure 3.23. Run Test Menu, Run Single Input

Bun

Figure 3.24. Run Button

2. If there is insufficient data for the Structural Response Model to run, the user will be
prompted (Figure 3.25) to either generate temperatures or to load a temperature file.

Simple Wood Stand Alone E2

Inzufficient data, zelect Yes to generate data or Mo to Load a File

Figure 3.25. Insufficient Data Warning

NC-CN3C 13
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3. Clicking Yes will bring up the Input Time Steps window (Figure 3.26) which allows
the user to determine the number of time steps. Clicking No will load the Load file
menu (Figure 3.4) described earlier.

Input Time Steps

]|
Enter number of time stepz [5 to 240]

Cancel

Figure 3.26. Input Time Steps

4. Clicking OK in Figure 2.26 will load the Edit Temperature Profile window (Figure
3.14), with only one column.

5. If there is sufficient data, the program will be executed and the Main Screen (Figure
3.27) will be displayed.

File BunTest Help

—Mesh Dimensiong i
Length [mm) IW
Width [mm] lr
e |28— Show Deflection
Cells Wide |12— R

— Parameters AR
Effective Length Factor |1_ e
Length [mm) W i
[calzill W Deflection Paints
Charing Temperature ['T) IT i
Stud Spacing [mm) 300
Mumber of 3tuds Ig_ i
Ambient Modulus of Elasticity (MPa) IW
Iritial Stud E coentricity [mm) |1—

Heat Transfer Model Open Save | Print | Edit | Quit

Figure 3.27. Main Screen After the Program is Run
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3.2.2 Multiple inputs

1. For multiple input files, select Run and then Multiple Inputs (Figure 3.28)

Bun Test BaE

Single Input
Shat Lo Multiple Inputs
Show et estion
Shotlats

[Erection Eairts

Figure 3.28. Run Test Menu, Run Multiple Inputs

2. The user will now be prompted (automatically) to select and load a Forintek heat
transfer model database (Figure 3.9).

3. After selecting the desired database, the user must now select and load a batch file
(Figure 3.29) containing the names of the desired input files.

Load Batch File
Look in: I _ 4 Stand Alone Buckling Deflection 'Ij =F

H Setlp
] test bat

File name: || Open I
Filez of type: I[".I:uat] j Cancel |

[" Dpen as ;ead-only

Figure 3.29. Load Batch File

*

The input files must be located in the same directory (folder) as the batch file.

4. The program will automatically run all the input files with the Forintek heat transfer
model database. The Plots window (see Figure 3.50) will be saved for each run, and
a summary file will be generated.

5. The name of the Plots window is the name of the batch file followed by the name of
the input file (for Figure 3.29, it would be “testinput1.bmp”, if the first input file was
named “Input1.inp”).

6. The name of the summary file is the name of the batch file followed by Summary.txt
(for Figure 3.29, it would be “test Summary.txt”).
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3.3 Viewing the Results

Once the data has been inputted, the temperatures have been generated/loaded and the
test has been run, there will be a choice of options. These are:

Option Description

» Show Deflection Displays a graph of deflection vs. time, and provides a table of
values

e Show Load Displays a graph of maximum load vs. time, and provides a table
of values

 Show Data Allows the user to view basic data, element data, or charring data

o Deflection Points Allows the user to view the deflection of the stud over time

* Plots Allows the user to view all of the plots simultaneously

The user can access these from the buttons on the right side of the main window (see
Figure 3.27), as well as from the Run Test menu (Figure 3.30).

Bun Test M=l
Fit =
Show Load
Show Deflection
Shiow D ata
Deflection Pointz

Figure 3.30. Run Test Menu
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3.3.1 Show deflection

The Show Deflection window (Figure 3.31) is subdivided into two smaller windows: one
contains the graph of deflection versus time, and the other window contains the plotted

data.

Deflection

B 24—
5219+
39.14-
Deflection

2610+

13.05+-

Deflection vs Time

M ax deflection of B5.24 at 61.000

L/d attime 61 = 45.333532033323

EI.EIDU

Save Picture

13 25 37 43 |

Save Data

Time

Print Formn

Cloze |

Time

2.000E+00
3.000E+00
4 000E +00
5.000E +00
£.000E +00
7.000E +00
8.000E +00
9.000E+00
1.000E+01
1.100E+M1
1.200E +1
1.300E+1
1.400E+1
1.500E +01
1.600E+1
1.700E+01
1.800E +01
1.900E+1
2.000E+1
2100E+M1
2.200E+1
2.300E +
2.400E+1

1

Load

2173E+04
2158E+04
2143E+04
2129E+04
2115E+04
2102E+04
2.089E+04
2.077E+04
2.06BE+04
2.056E+04
2 04EE+04
2.037E+04
2.028E+04
2.018E+04
2.000E+04
1.982E+04
1.959E +04
1.936E+04
1.888E+04
1.825E+04
1.744E+04
1.730E+04
1.695E +04

Deflect =
1.376E
3.483E
6.025E
8.700E
1.153E
1.435E
1.705E
1.953E
2.156E
2331E
2 BOOE
2 B70E
2873
3158E
3.923E
4.753E
5.996E
7.338E
8.185E
7731E
6.060E
F.804E
7214E

-

4

Figure 3.31. Show Deflection

In the graph window, the graph is displayed along with the time at which the L/d or L/30

limit is exceeded and the corresponding maximum deflection.

The user has the choice of saving either the picture or the data, as well as printing the
form or closing the window.

» To save the output data:

1. Click the Save Data button.
2. Select the directory where you would like this information to be saved by double-
clicking it. (Figure 3.32)

NC-CN\C
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Savs i b
i «| [ADDSCCUS.DLL ¥
BIELIO.MOE
[ Cli CZ2.EXE
,““_JJ HSW CYPACK. ERR
e CYPACK, EXE
- LICEMSE. TXT
(] report LINK.EXE
(1 Repostry =] |MSPDE41.DLL =]

File Name:  {Test 1

Fath:

s RRAN] A=
I".: DL

Save

LCancel

Figure 3.32.

3. Enter a name for the file.
4. Click the Save button (the data is saved as (tab delimited) ASCII files).

Save Data

USER MANUAL

» To save the graph, follow the same procedure for saving the data, except click the

Save Picture button (this is saved as a .bmp format file).

* To print the entire form, click on the Print Form button.

 To close the window, click on the Close button.

NC-CN\C
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3.3.2 Show load
The Show Load window (Figure 3.33) is subdivided into two smaller windows: one

contains the graph of load versus time, and the other window contains the data that was
plotted.

Time Load Deflect «
2.000E +00 2173E+04 1.376E
i 3.000E+00 2158E+04 3.483E
2 19E.404 4.000E +00 2143404 5.025E
- 5.000E +00 2129E+04 8.700E
1.97E+04 £.000E +00 2 11RE+04 1.159E
1 75E +04 #.000E+00 2102E+04 1.435E
8.000E +00 2 0B9E +04 1.705E
1.53E+04 5 000E +00 2 077E+04 1.953E
1.31E+04- 1.000E +01 2 OBRE +04 2156E
1.100E +01 2 OFRE +04 2331E
S (et &1 1,200 +01 2 (MEE +04 2.500E
8.79E+03= 1. 300E +01 2 037E+04 2.670E
B.RRE+03- - 1.400E +01 2 028E +04 2873
B EannE orE e 1.500E +D1 2. 01BE +04 3158
' 1.600E +01 2 000E +04 3.989E
213E+03- 1. 700E +01 1.952E +04 4 7R5E
LTI S| I 1.800E +01 1.959E +04 5.996E
0 13 25 37 43 B1 73 85 47 109 1. 900E +071 1.93RE +04 7.335E
_ 2.000E +01 1.B85E +04 8.185E
Time 2. 100E +01 1.B2RE+04 7.731E
2.200E +01 1.744E +04 £.0B0E
2.300E +01 1.730E +04 B.804E
2 400E +01 1.RIRE +04 7.214E

Save Picture Save Data Print Farm Cloze | 7 | ﬂﬂ

Figure 3.33. Show Load

In the graph window, the graph is displayed along with the time at which the structure
fails and the corresponding applied load.

The buttons available in this window are identical in function and operation to those
described in (3.3.1 above).

NC-CN3C 19



STRUCTUAL RESPONSE MODEL OF WOOD STUD WALL ASSEMBLIES
USER MANUAL

3.3.3 Show data

The Show Data window (Figure 3.34) is subdivided into two smaller windows: one
contains the data, and the other window contains a visual representation of the wood
stud. There are three buttons to display information, in addition to the Save Picture
button, the Save Text button, and the Cancel button.

File  Optiohs
< i
Show Basic Data Save Picture.
Show Element Data Save Test
.Ll :J;J Show Charring Cancel

Figure 3.34. Show Data (Main)

The buttons available in this window are identical in function and operation to those
described in (3.3.1 above), except that in (Figure 3.34), Save Data is replaced by Save
Text, and Close is replaced by Cancel. There is no Print button for this form.
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The File Menu (Figure 3.35) allows the user to save (Figure 3.36) either the picture or
the text, or to cancel (Figure 3.37) and exit this window.

DOptionz
Save » ;I

LCancel

i i
Show Basic Data Save Picture
Shaow Element D ata Save Text

LI _'ILI Show Charring LCancel :

Figure 3.35. Data Window, File Menu

Cancel Save Picture

Save Text

Figure 3.36. File Menu, Save

Figure 3.37. File Menu, Cancel

NC-CN2C 21



STRUCTUAL RESPONSE MODEL OF WOOD STUD WALL ASSEMBLIES
USER MANUAL

The Options Menu (Figure 3.38) allows the user to display either the basic data (Figure
3.39), the element data (Figure 3.40), or the charring data (Figure 3.41).

Ei|E I_:I|:|ti|:|r|:5:
| Show Basic Data _AJ

Shiow Element Data

Show Charing

R i
Show Bazic Data Save Picture
Show Element D ata Save Teut

ﬂ Llj Show Charring Cancel

Figure 3.38. Data Window, Options Menu

DOptions

Show Basic Data
Shaow Element Data
Shaw Charing

Figure 3.39. Options Menu, Show Basic Data

Options

Show Bazic Data

Show Element Data

Shawy Charing

Figure 3.40. Options Menu, Show Element Data

Options
Show Basic Data

Show Element Data

Show Charing

Figure 3.41. Options Menu, Show Charring
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3.3.3.1 Show basic data

This button (Figure 3.42) displays general information, such as the number of columns,
the number of rows, the number of time steps, the length and width of the stud. The
charring times, element areas, the distance to the elemental centroids, as well as the
element width and length are also displayed. In addition, the temperature at set time
intervals is displayed for each element.

pata
File  Options

#fColumnns fRows #Time Steps L &

za 1z 112 =3

Char Times

Z.000E+401 EZ._400E+4+01 Z.E500E+01 2. 700E+C

Z.100E+401 EZ_&00E+01 Z_.900E+01 2. Z00E+C

Z.100E+401 EZ._200E+01 Z2.EZ00E+01 2. &00E+C

Z.Z0O0E+4+01 EZ_900E+401 Z2.E500E+01 4. 000E+C

Z.Z0O0E+4+01 Z2_000E+401 Z2.700E+01 4. Z00E+C

Z.Z0O0E+4+01 2_100E+401 Z2.200E+01 4. 200E+C

Z.Z0O0E+4+01 2_100E+401 Z2.200E+01 4. 200E+C

Z.Z0O0E+401 Z2_000E+401 Z2.700E+01 4. Z00E+C

Z.Z0O0E+4+01 EZ_900E+01 Z2.E500E+01 4. 000E+C

Z.100E+401 EZ._200E+4+01 Z2.EZ00E+01 2. &00E+C

Z.100E+401 EZ_&00E+01 Z.900E+01 2. Z00E+C

Z.000E+401 EZ._400E+4+01 Z.E500E+01 2. 700E+C

Element Aresas

1.002E+401 1.008E+01 1.002E+01  1.002E+C

1.002E+401 1.008E+01 1.002E+01  1.002E+C

1.002E+401 1.008E+01 1.002E+01  1.002E+C jj .:J

1.002E+4+01 1.008E+01 1.002E+01  1.002E+C

1.002E+401 1.008E+01 1.002E+01  1.002E+C Show Bazic Data ; 5 zwe i

1.002E+401 1.008E+01 1.002E+01  1.002E+C = ; =

1.002E+401 1.008E+01 1.002E+01  1.002E+C

1.002E+4+01 1.008E+01 1.002E+01  1.002E+C Show Element Data Save Tenxt

1.002E+401 1.008E+01 1.002E+01  1.002E+C

1.002E+401 1.008E+01 1.002E+01 l.EIEIElE+Ev

A I I _'I—I Show Charring LCancel

Figure 3.42. Show Basic Data
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3.3.3.2 Show element data

This button displays particular information for a given element. In the graphical window,
a picture of the wood stud will appear (Figure 3.43). The user must click on the desired
element, and the data corresponding to that element will be displayed in the text window.

File  Options
Click on an element to view itz data.
7| 12
Show Basic Data Save Picture
Show Element [1ata Save Tenxt
iI LILI Show Charring LCancel

Figure 3.43. Show Element Data (Main)
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In addition, the coordinates of the element centroid will be displayed above the picture of
the wood stud, once an element has been selected (Figure 3.44). The data displayed
consists of the element number, the temperature and modulus of elasticity of the
element (E) at one minute time intervals.

Filz  Options
Element: 1 4| |Current Element 1 ¥ =-42863 ¥ =17.4E63
Time Temperature E
1_000E+00 3_Z73E+01 S2_830E+053
Z.000E+400 4_3F34E+4+01 8. 623E+4+05
F_000E+400 L.444E+401 8.E541E+4+05
4 _000E+00 &_44&8E+01 2_407E4+05
E_OO00E+00 F_Z13ZE+01 S_Z3EE+03 I
&_000E+00 2_027E+01 2_122E+02
7 .000E+400 2_7Z9E+4+01 8.103E+05
S_000E+00 9_FZE2E+01 8_03ZE+05
S_000E+00 9_E321E+01 7_.93&8E+059
1_000E+01 9_7E21E+01 7.963E+03
1_100E+401 S_983E+4+01 7.9326E+4+05
1_ZO0E+01 1_013E+0Z 7_8917E4+059
1_Z200E+01 1_0327E+0Z 7.824E4+09
1_400E+01 1_021E+0z 7_.BEZGE+03
1_E0O0OE+401 1.183E+4+0Z 7.620E+4+05
1_&00E+401 1_E14E+4+0Z 7.247E+4+09
1_700E+01 1_923E+0Z &_&1E8E+059 :J _:J
1_200E+01 £_453E+0Z E_S93&E+053
et S e Srd a0 Show Basic Data Save Picture
Z.000E+401 3.Z07E+4+0E 0. 000E+00 = =
Z_100E+01 2_E41E+0Z O_000E4+00
Z.200E+01 3.801E+02 0. 000E+00 el e[Sl el el Sy i
Z.300E+401 4_ZF1ZE+0Z O.000E+00
Z.400E+401 4_&2&5E+0Z O.000E+00 =5
i _"I—J Show Charring LCancel

Figure 3.44. Show Element Data (Element 1)
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3.3.3.3 Show charring

This button allows the user to see how the wood stud is charred over the duration of the
test. When the Show Charring button is clicked (Figure 3.45), the horizontal scroll bar
will become active, and the user can then use the arrows to scroll from the beginning to
the end of the test, and observe which elements char and when.

File  Optiong
I1ze the zcroll bar to advance the time.
o i
Show Baszic Data Save Picture
Show Element [1ata Save Tenxt
_f_! _".Ill Show Charring LCancel

Figure 3.45. Show Charring (Main)
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It is important to note that by holding down the slider in the scroll bar and dragging the
mouse left or right, the user will not see what happens at all the time intervals; only the
charring at the time the mouse button is released will be seen. (Figure 3.46)

File  Ophons
:_J Timne 41
[ i
Shaow Bazic Data Save Picture
Show Element Data Save Text
ii _’ILI Show Charring LCancel

Figure 3.46. Show Charring
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3.3.4 Deflection points
This button displays a graph of how the deflection of the stud varies with respect to both
height and time. There is also a data window on the right, which allows the user to view

the deflection in time increments of five minutes, and at each minute the deflection data
is given for every 100 mm of height (Figure 3.47).

Deflection Points

Deflections

|Time 1

7]

Time Height Deflection

-

3000 10 1.2271480E949514E 03
1100 1.46338336591119€E-03
2700 1 200 1.FAR05E3429841E-03
2400 1 300 1.90020764670326E-03
2100 1 400 .0020989159742313
1 500 2 28334082907575E 03
1800 1 BOD 2 45267851 326625E-03
Height [mm] 1500 1 700 2.60620520473444E-03
1 800 2.74326125110799E-03
1200 1 900 002863257768103
300 11000 2 9656791 7056397E-03
i 11100 2 050085387761 86E-03
11200 3.1161137542319E.-03
300 11300 2 1F34B056802604E-03
0 . , , . , 11400 2.19198220969635F-02
1 1500 2.20149651670249E-03
Bl Al ELE SRR s 1 1600 2.19198220969635F 03
Deflection ()] 1 1700 3.16348056802604E-03
11800 21161137542318E 03
11900 3 05008538776126E-03
Save Picture Save Data Erint Farm Cloze | IJEDDD e _"Ij

Figure 3.47. Deflection Points

The user can also call up the data for a specific time by using the arrow in the uppermost
text box. By clicking on the down arrow in this box, a list of time intervals will be
displayed (Figure 3.48).

Tirne [ :J

Time 0 -
Time 1
Time 2
Tirne 3
Time 4
Time B

Time 7 -]

Figure 3.48. Time selection
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Once the desired time has been selected, click on the graph area. A green curve will be
displayed, which is the deflection at the desired time. In addition, the particular
information for the specific time can be viewed by scrolling down to the end of the data
window. (Figure 3.49)

Deflection Points
[Time 53 |

Deflections Marked Time :_J

2000 £9 0 307252776272406

£9 100 25071 75493830031
2700 59 200 4 EGESIIR94EE27
2400 £9 300 £.77890887659092
i 59 400 8 81639377723641

£9 500 1075753269251 08
1800 59 BO0 12 5818271376523

R9 700 1427001 25066645
F9 800 15 8042615111287

59 900 17.1683724349151

59 1000 18.3479402251995

59 1100 19.3305086102537

F9 1200 201057016380635

F9 1300 20 6653332466585

: . . \ \ R9 1400 21.0034937093275

F9 1500 21.116612041215

13.05 2610 | 3914 5219 E5.24 gl sl seid o

Deflection [mm] 59 1700 20.6653332456595

F9 1800 201057016380638

F9 1900 13.3305086102537 [

59 2000 18.34793402251585 _Ij
ﬂ 3

Figure 3.49. Deflection Points

Height [mm] 1500

Save Picture Save Data Print Form Cloze

The buttons available in this window are identical in function and operation to those
described in (3.3.1 above).
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3.3.5 Plots

This button allows the user to view all of the plots the program is capable of generating
at the same time (Figure 3.50). These plots can then be printed or saved to a file.

File:

Load vz Time Deflection vs Time
Bh.24-

2 19E +04
1.97E+04+
1.75E +0d+
1 53E 404
1.31E+04-

Load 1.09E+04- Deflection
8 75E 403 ter 61 2100
B.56E+031 Load limit of8.57E +03
437 +03- 1305+
219E+03

3% 37 @ e 5B o im 0.005

tax deflection of 65,24 at £1.000

I attime 61 - 45 9g530033323

3914+

13 25 37 49 B

Time Time

Deflections

Height [rm] 1500

1305 2610 3914 5219 G524
Deflectian [mm)

Figure 3.50. Plots

For the plot button to work, the user will have to have first opened the Show
Deflection, Show Load and Deflection Points windows.
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Figure 3.51. Plots, File Menu

The Plots form can be saved as (.bmp) from the File menu by clicking on Save Picture
(Figure 3.51).

The entire form may be printed from the File menu by clicking on Print Form (Figure
3.51).

To close the Plots window, open the File menu and click Exit (Figure 3.51).
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4.0 DOCUMENTATION

4.1 Online Help
An online help file is provided for reference. To access the help file:

1. Open the Help menu and choose Index. (Figure 4.1).

Uszer Manual

About

Figure 4.1. Help Menu, Index

2. Enter the first few letters of the word being searched for in the text box or scroll down
the list of topics (Figure 4.2).

~ Enter a topic ~ Studs
istuds|

See Alzo

ztud info.

— Click ta view a topic

kMesh Dimenzions -
Mumber of Studz J
Open
Farameters

Prirt

(it

Save

Save [nput
Sawve Dutput
Save Picture
Save Test
Show Data
Show Deflection
Show Load
Stud Spacin

Total Load
"Width

L]

Display | Cloze

Figure 4.2. Index (eg. studs)

3. View the help text by ensuring the right topic is highlighted, and click the Display
button.
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If the words See Also (Figure 4.2) in the upper right-hand corner of the screen become
highlighted and underlined, click them to view a list of related topics (Figure 4.3).

Related Topics

Select atopic:

Humnber of Studs
Stud Spacing

Cloze |

Figure 4.3. Related Topics (eg. studs)

4.2 User Manual

This manual is also available as part of the program, and can be accessed by opening
the Help menu and selecting User Manual (Figure 4.4).

Figure 4.4. Help Menu, User Manual

4.3 About / Version Information

By clicking on the Help menu and selecting About, version information can be obtained
regarding this program (Figure 4.5).

Ihdes
Uzer Manual

Figure 4.5 Help Menu, About
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