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1. Main Window

r ~
4| Seismograph | SMDA EI_Iﬂ_hJ
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1. Main Toolbar, including the following tools:

1. Zoomin
2. Zoom out
3. Pan

4

Datacursormode (enables selecting a point on the plot and opens a data

tip displaying its coordinates)

Create a new project.

vk wnN

Add new record’(s) to the current database.

Save current database as new file. (*.sed)

Save selected records from the table to text file (*.txt). Filenames will be

automatically determined using the earthquake name and the record station.

o

Use this button to view and edit all record’s information in a table.

7. Enable this checkbox to see all available information for the selected record in a

panel on the right-side of the main window:

! Available File Formats: *.sed / *.txt / *.dat / *.AT2 / *.NS / *.EW / *.UD / *.ASC / *.mat
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Click on any parameter from this list to display it in the main table. (selected
parameter is replaced with the third column of the table.)

Depth Depth of earthquake Parameter | Value | Unit
. Depth 575 km
Vs30 Average shear wave velocity at the upper 30-m depth — P
Ep. Dist. Distance from the recording site to the epicenter Ep. Dist. 7465 km
Hp. Dist. Distance from the recording site to the hypocenter. IRIEE 7488  km
: ; PGA 010553 g
PGA Peak acceleration of ground motion p— P
PGV Peak velocity of ground motion PGD 7633  om
PGD Peak displacement of ground motion Power LD
- Intensity 0.011224
Power Area of the PSD Function FA Area 45287 mis2
Intensity Maximum of the PSD Function Amax 1039 ms
FA Area Area of the Fourier Amplitude ca 17643 mais3
- - - Wmax 0.43587 m
Amax Maximum of the Fourier Amplitude v 0.050566 m2/s
Ca f_oooo a(t)2 dt Max E 020152 ma2is2
T 0s s
Vmax Maximum of the Fourier Amplitude for Velocity Max Et 051852 m2is2
Cv [ v()?dt Tt 24073 s
- — - Duration 3488 s
Max E Maximum of total input energy per unit mass U Duration e
T The period at which Max E occurs B Duration 1642 s
. . . S Duration 19.48 5
Max Et Maximum credible total input energy 5/s Ratio 10,2698
Tt The period at which Max Et occurs EWE Ratio 038863
Duration Total duration TUT Ratio 0.2077
- - X PGVIPGA 01285 s
U Duration Uniform duration vias ntensiy 028281 mis
B Duration Bracketed duration
S Duration Significant duration
. The ratio of the area below the PSDF to its maximum value
S/s Ratio L. .
(which is an indicative of the frequency range)
Et/E Ratio The ratio of the maximum possible value of the energy to its
maximum actual value
Tt/T Ratio -
PGV/PGA -
T (o0
Arias Intensity Zf—oo a(t)?dt

8. Use this button to calculate and store the computational data. When the
calculation is completed for all records, the status bar will turn into green. If the
computational data is not available for a number of records, the number of these
records will appear in the status bar with a minus sign. In this case you can
continue the calculation for the same number of records using the Continue
option from the Run menu.

9. Select the desired quantities for the X and Y axis of the graph from these menus.

10. Use this button to add the selected plot (defined in previous step).

11. Use this button to make a copy of the current axes in a new figure.
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12.Enable this checkbox to display name of the all records on the chart. (If some of
the events are selected using options 21 or 36, only names of those events will be
displayed)

13.Enable these checkboxes to use a logarithmic scale for X or Y axis.

14. Use this button to fit a Linear Regression model to the current plot data.

15. Records Comparison Tool

16.SDOF Analysis Tool

17.Response Spectrum Tool

18. Design Spectrum Tool

19.Some statistical information about the database is available in this table.
(Including number of records, maximum and minimum magnitudes, maximum
and minimum shear wave velocity, and maximum and minimum hypocentral
distance)

*Right-click menu

20.Add plot using the selected quantities for the X and Y data (same as button
10)

21.Select records on the chart

22.Delete selected records

23.Clear current selection

24.Frame all data in the chart (After zooming in, you can use this option to
return to full view)

25. Display name of all (or selected) records on the chart. (same as checkbox 12)

26.Re-adjust the position of record’s names

27.To sort the table data, you need to select the desired quantity from the list.
(Selecting any parameter from this list will replace it in the third column of the
main table)

28.Enable this checkbox to sort the table data (by the selected quantity) in ascending
order.

29.1f checkbox 28 is disabled, this button will sort the table data in descending order.
(default order)
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30.

31.

32.
33.

34.

35

36.
37.

38.

39.

40.

41.

42.
43.

44,

To filter the table data, you need to select the desired quantity from this list.
(Selecting any parameter from this list will replace it in the third column of the
main table)

Enter the range of the desired quantity in these fields. (Note: Cannot filter by
non-numeric quantities)

Use this button to restore filtered data.

Use this button to apply the filter. (Note: It is not possible to sort filtered data. If
needed, sort before filtering.)

This button is used to clear the current selection.

. Use this button to permanently delete selected records from the chart. (as well as

from the table)

Use this button to select records on the chart.

Name of the selected record (when only one record is selected from the table) is
displayed here.

If this checkbox is enabled, functions of the section 41 will be plotted for all
selected records. You can select desired records from the table or select them on

the chart. (Note: To avoid graphic issues, limit the number of selected records to

20)

If this checkbox is enabled, the selected function will be plotted for all available
records. (Note: To avoid graphic issues, the function will be plotted only for the
first 20 records)

Enable the desired functions (S4/S./S./PS,/PS, & Fourier/Power Amplitude) to be
plotted using the buttons of section 41.

Use the buttons in this section to calculate and display the Acceleration, Velocity
and Displacement time histories / Response Spectra / Fourier Amplitude and
Power Spectrum (PSDF) / and input energy per unit mass.

Filtering and Baseline Correction Tool

If this checkbox is enabled, the data corresponding to each function of the section
41 will also be displayed in a table. By displaying the table, its data will be
automatically copied to the clipboard. (Auto Copy feature)

Use this button to change the calculation settings for the functions of section 41.
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2. Menu Bar
File

1 Add EQ

2 Mew Data Set

3 Save Data Set

4 Impert L4 PEER MGA Files 7

5 Export Selected Events K-MetFiles 8

6 Exit BHR.C Files—g
1. Add new record(s) to current database
2. Create a new project
3. Save current database as a new file (*.sed)
4. Import multiple records from PEER, K-Net or BHRC database
5. Save the selected records from the table to text files (*.txt)
6. Exit the application

Import
1. PEER Acceleration file (*.AT2)
2. K-Net Records (*.NS / *.EW)
3. BHRC files (*.ASC)
Edit
1. Assign custom color to different magnitudes in Edit
the database 1 Set Colors

2. View and edit all records’ information in a table 92— EditTableData
3. Copy current axes to a new figure 3 SInogE
4. Access to MATLAB Runtime settings 4 — el e
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Display
1. Display the Acceleration, Velocity, and
D!splacement time .hlstorles [ = ]
2. Display the various Response Spectra
(Sa/Su/S+/PSu/PS3) 1 Time Sers
3. Display Fourier amplitude and power spectra 2 RESp_mf spectrums
4. Display the input energy per unit mass 3 Founer/Power Spe“_mms
) . . 4 Input energy per unit mass
5. Duration Tool (to determine the various c Durations
durations of the ground motion) . Settings
6. Access to the calculation settings for the
above functions
Tools
1 SDOF Analyzer
2 Record Comparison Teol
3 Clean-Up Tool
4 Artificial Accelerogram
5 Filter/Baseline Correction
G Spectrum Tools 4 Response Spectrum o
7 Match Tool Design Spectrum g
1. SDOF Tool (dynamic analysis of SDF systems)
2. Record Comparison Tool
3. Records Clean-Up Tool (remove initial Rest time)
4. Artificial Earthquake Tool (synthetic accelerogram generator)
5. Filtering and Baseline Correction Tool
6. Spectrum Tools
7. Spectral Matching Tool
Spectrum Tools
8. Response Spectrum Tool
9. Design Spectrum Tool
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Run
1. Access to the Run settings Run
2. Calculate the computational data for all records 1 — | Seftings
3. Calculate the computational data only for the 2—+—— Pun
remaining records 3 ——+— Centinue..
Help
1. Visit the product page on the
website
2. Create a Log file for bug report
3. View description of the current
version of the software [ Help |
1 Seismograph Website
Create Log file 2 Create Log File 3 Start Log 4
3 About... Endlog_— | 5
1. Start writing the Log file
2. Stop writing the Log file (it is
saved the in the software’s
installation folder.
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3. Artificial Accelerogram Tool

3— 5 —4
4 Artificial Accelerogram = ) |
‘General Settings Filter Settings.
PSDF | Tmax 45 L n 1 G0 0.8
Frea. | Walue B8 1L _or 00z | L nm 50 w a5 11
-~ 2 White Moise
E?Sj 2.5622 E4- Eﬂzrz:c‘tedWhHeNDise 1 Addttional Corrections Beta 0ss
02301 22586 = all [¥] PGA Correction? 0z ! |
:306‘2 ::625 - §D [¥] Fitering? order |+ | :n | 12
E (Copy Figue 0 5 10 15 20 25 30 . 7
1 opy Tabh FDW Figur Circular Frequency (Rad/s) 8 [ Baseine Currectiun?Feq:\::a: o Envelope Settings
2 Stationary Process 7 TsfTmax | 02
Time: Value = \- Frequency Fitter TeTmax 0.4
0 029 - 5 2 'g;r'::clﬂ'dﬁ hite Noise © Band Limied Amp. [ 13
Egigg Ei;?: E 0 \\'nin'\‘,rf-;,'q-".".I‘im‘"a'm\hh‘*\r.v\'m,ww e @ Ka”a*TEjiTi Gamma ”:
00800 03813 &0 1 Envelope Function n
nnE0D 04367 T = T . . | . @ E ial (Liu) = |—14
0 10 2_4?. [) 30 840 @ Jennings 0.35
G {3, () Sarageni & Hart c
Nonstationary Time History 9 Review 008 |’15
'I'|rmaU VaIuEUA ngz , 7777?\“ : Ho
0.0200 7.4543e... % D—--—w?f.’l.ﬂ' WW [VJ‘l'ilwrlmw’\mm_‘_ Ov Envelope Function
0.0400 7.6172e... 2 a0 / ” it npl P i Ca 0.2 —
0.0800 29782 el ! 1 O rsv f \
e o w w % W Bl ™/ N\
Time (s) o S/ = “"'-*—40
10—

1. Copy table data into the clipboard.

Use this button to make a copy of the axes corresponding to this table in a new
figure.

3. Duration and time step of the synthetic accelerogram.

Number of required artificial accelerograms to be generated.

5. Number of records for calculating Mean of the PSD Function for the synthetic
accelerogram. (it is displayed on the first chart in red color)

6. To apply additional corrections (PGA Correction, Highpass Filtering and Baseline
Correction) just enable its checkbox from this section.

7. Select the type of frequency filter.

8. Use this button to determine parameters of Kanai-Tajimi filter in accordance with
a target spectrum.

9. Select the type of envelope function.

10. Use this section to review results and plot various response diagrams for selected
Accelerogram. (Including: Time Series, Input Energy, Response Spectra and Power
spectrum)

11.Kanai-Tajimi filter parameters. (w and 3 are the parameters of the overlaying soil

deposits and Gy is the constant spectral intensity of the rock motions.)
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12.Band-limited filter parameters. (Sy is the constant spectral intensity and w; and w,
are the bounding frequencies over which the frequency content has non-zero
value.)

13. Define parameters for Jennings envelope Function.

14. Define parameters for Exponential envelope Function.

15. Define parameters for Saragoni & Hart envelope Function.

|4 Get KT Parameters l o S
MNonstationary Time History
=] 0.4 — 9
5 0.2 o .
T 0
a
w02 ]
‘28; 04 1 1 1 . E
o 0 10 20 30 40
a Time (s)
w
Filter Settings
o 4 v| [06s
1T—w [ [as
Beta 4| [ ¥ [0.830
Period 2 —[ Load Target Spectrurn] [ Generate | l Test Mean ]
T
33— [ Cancel H 0K ]
"3{) =

107" 10°

16.Use the sliders to change the parameters so that the resulting spectrum is most
consistent with the target spectrum.

17.Use this button to load the target spectrum from a * .txt file.

18. Use this button to create a new accelerogram.

19.Use this button to ensure the average response spectrum matches the target

spectrum properly.

10
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4. Match Tool
|4 Match Tool
Panel Panel
10°
Corrected G
8
10" Original .
o
" =
2
102 i
g
3 L L L E 1 1 L 1 L 1 1 1
0 130'2 107" 10° 10! 100, 10 20 30 40 50 60 70 80
Period Time (s)
8 7 6 11 12
Panel Settings. Display —‘
1 [ Load Target Spectrum Tolerance 0.1 Wean Spectrum: |¥] original | |[¥] Corrected
2 5] Ser g 1 Dampinng Ratio 0.05 Time Series & Spectra:|[¥] Original | |[7] Corrected
3 ErTere— e e
9 __EI.\ax Period 3 Freg 1 (Hz): | 0.01
5 info. 10 - Dispiay? | Baseline Correction? Cubic - ‘
5 |
1. Use this button to call the target range from a * .txt file.
2. Use these options to convert graph axes from linear to logarithmic.
3. Use this button to load recorded accelerograms.
4. If the required number of recorded ground motions is not available, use this
button to generate simulated ground motions.
5. Use this button to compare the properties of original and modified records.
The damping ratio to calculate the response spectrum. (If changed, all response
spectra need to be recalculated.)
7. Acceptable tolerances for convergence of response spectra.
8. Use these buttons to apply the spectral matching for the selected record or all
records.
9. Enter the Period Range over which the spectral matching should be applied.
10. Enable this checkbox to display the Period Range on the chart.
11.Enable this checkbox to display uncorrected time histories, response spectra and
mean spectrum.
12.Enable this checkbox to display corrected time histories, response spectra and

mean spectrum.

11
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13. Enable this checkbox to apply the highpass filter to the modified record.
14.Enable this checkbox to apply the baseline correction on the modified record.

o Y
"4 EQA_Match_Comp =R
Parameter Original | Corrected | Unit |
m Depth km
2 Chi-Chi, TCUM22, 2-E V530 m's
3 Chi-Chi, TCUOS1, 1-N Ep. Dist. km
Hp. Dist. km
‘ PGA 0184 0.311 g
— PGV 454 62.8 cm's
1 PGD 53.6 59.3 cm
Power 0.2%1 1.15
Intensity 0.0717 0.34
|| |Fa Area .02 9.93 mis2
Amax 253 5.72 m's
Ca 4.45 175 mz/s3
2— Wmax 2.39 2.37 m
Cv 1.18 1.76 m2/s
Max E 255 4.99 m2/s2
T 4.95 13 5
|| |Max Et 33 14.3 m2/s2
Tt 5.48 2.52 5
Duration 5
U Duration 487 177 3
| | Duration 3T 45 L3
5 Duration 341 32.9 B
S/= Ratio 4,06 3.37
EE Ratio 0773 0.338
TT Ratio 0.902 0.516
PGWIPGA 0.268 0.206 El
Arigs Intensity 0714 2.81 m's
N ————————

1. Select the desired record from this table. Various parameters for the original and
modified record will be shown in the right-hand table. Modified record
parameters will be shown in green, red and gray, respectively, if they are
increased, decreased or unchanged.

2. Click on each parameter in this section to display the comparison chart for the
original and modified record. (Including: acceleration, velocity and displacement
time histories / Fourier amplitude spectra and power / energy curve / and
different time durations)

12
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5. Clean-Up Tool

r =
4| Clzan-Up Tool = | =
Plat
Tabas, Tabas, T
1 o T T T T T T =
o :
c 05F: 4
i=l :
= :
s 0 -—«.-.fblt MWW-
o :
o -
8 051+ : 4
< :
0.98s L 1 1 1 1 1 =
5 10 15 20 25 30
Time (s)
Panel Earthquake
1 Acceleration Level, (%PGA) | 0.01 ~
Tabaz, Dayhook, T
2 Min Rest Time, (s): 05 anas, Dayhnok,
Tabas, Ferdows, L
3 | Tabas, Ferdows, T
4 {Analyze] [ Refresh ] [ Revert Tabas, Kashmar, L o
[ Tabas, Kashmar, T
5 1 Remove Rest Time ] Tabas, Sedeh, L =
[ Tabas, Sedeh, T
Tabas, Tabas, L B
Tabas, Tabas, T o

([Comen ] [ox ]

—

3. Acceleration threshold

Minimum duration to preserve before reaching to the acceleration threshold (i.e.
the minimum rest time)

Use this button recalculate the initial rest time.

Use this button to analyze all records and identify the available rest times.
Remove initial rest time for the records identified in the previous step.

Use this button to undo all changes and restore the original records.

® N o !

13
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6. Run Settings

P wnN PR

7.
8.
9.

' i B’
|4 Settings = .5
Durations
1 Uniform Duration: Acceleration Level: | 0.05
2 Bracketed Duration: Acceleration Level. |0.05
3 Sianificant Duration:  Arias Intensity: |0.05 | to | 0.95
Fourier / Power
4 [7] Normalize PSDF
Input Energy
] Exact T Min. 0.05
i Step 0.05
T Max. ]
Damping 0.05
Cancel ] [ oK

S ——————————————————————————————————————————————————

The acceleration threshold for calculating the Uniform Duration.

The acceleration threshold for calculating the Bracketed Duration.

The Arias intensity range for calculating the Significant Duration.

Enable this checkbox to use the normalized power spectral density function (with

an area equal to 1) to calculate the related quantities.

If enabled, the input energy per unit mass for periods beyond the value specified

in option 6 is calculate more accurately. (Obviously it takes more time to calculate

input energy)

Minimum Period
Period increment
Maximum Period

10. Damping ratio

14
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7. Spectrum Settings

vihwpn R

10.
11.
12.

Minimum Period

Period increment

Maximum Period

Damping ratio

Enable this checkbox to calculate the input
energy per unit mass more accurately for
periods beyond the value specified in
option 6.

Determine the X-axis unit for the Fourier
Amplitude and Power Spectrum:

Hz -

Hz ]

Sec
Enable this checkbox to use the normalized
power spectral density function (in which

the area under the curve — for positive
frequencies —is equal to 1)

|4 Settings [ = ﬁ]

General Settings
T Min. 0.05

Step 0.05

T Max. 6

L R =

Damping 0.05

Input Energy

D Exact

o

Fourier [ Power

X Axis: |Hz -

{"] Normalize PSDF
9 [V] Logarithmic X Axis

Response Spectrum
10 [ wariable Time Step

11 0.02

12 [] Detect Velocity Pulse

[ Cancel ] l oK ]

b

Use logarithmic scale for X-axis of the Fourier amplitude and power spectrum

Enable the use of variable time step. (more calculation time needed)

Maximum value for the ratio of record Time

Step to Period (dt/T)

If this checkbox is enabled, the velocity pulse — if exists — will be detected on
the velocity time history using the NSCV curve. (See Appendix C of NIST GCR

Report 11-917-1).

P e ——
E 1 T T 0.9658 Jfr'ﬂk\, T T
5 Bvars
— Mo pe A . f "\
O ~f\__/—'wﬂ\lll .'f \ (_/ "‘-.,"ﬂ‘ v \ .;. |II / \\.“ /'\/ “\,—f\_\ s
g \J L/ LY o P \ Ay,
o : o/
> %59 ! | | el I

0 10 20 30 40 50
Time (s)
2

1. Percentage of NSCV changes during the pulse

2. Detected velocity pulse

Note: The method used herein is an approximate method.

15
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8. Record Comparison Tool

o

.
4| Record Comparison Tool — 28—
% & I E
Plot
25
Tabas, Sedeh, T AD'Q Tabas, Sedeh, T
Tabas, Sedeh, L (‘i@ 0.8 Tabas, Sedeh, L
20 Tabas, Kashmar, T B “‘E Tabas, Kashmar, T
Tabas, Kashmar, L —0.7F Tabas, Kashmar, L 4
= Tabas, Ferdows, T @ Tabas, Ferdows, T
2l Tabas, Ferdows, L | | Z o6 Tabas, Ferdaws, L | 1
g Tabas, Dayhook, T = Tabas, Dayhook, T
£ / Tabas, Dayhook, L 505 Tabas, Dayhook, L | |
8 \\‘ Tabas, Boshrooyeh, T 204 Tabas, Boshrooyeh, T
% 10 N Tabas, Boshrooyeh, L |- =, Tabas, Boshrooyeh, L
g - Tabas, Bajestan, T gG.S Tabas, Bajestan, T i
Tabas, Bajestan, L |4 < Tabas, Bajestan, L
ot <4 3o
T 5

=am—— :
 Lase=s L L 0 =
0 05 1 15 = 25 3 35 4 1] 05 1 15 = 25 3 3.5 4
1 Period (s) Natural Period (s)
2 Left Axes Right Axes
Plot Option I Displacement Respense Spectrum - IAc‘tuaI Energy 'I Options .
3 ~) Replace @ Add - ) Replace @ Add
Earthquake Station ID Station Name Cec
4 Flvim [ 0 10 Fix ¥lim 2 |Tabas Bajestan T Pl Flvum [ o 10 [ Fix vim
3 |Tabas Boshrooyeh L I

5 4 [Tabas Boshrooyeh T - Spectrum Parameters
6 5 _[Tanas Dayhook L win: [0.05]  Step: [0.05] max | 4

SDF Parameters 6 |Tabas Dayhook T v
7 Beta: [0.05| [ Variable dt 0.02

Period: | 1 Damping: | 0.05 4 [
|

:
8 Reset Piots Trim [scate to PeA| [Revert | [scaleto PaY Doubie] [Single 7] Normaize pSOF [ Exact E - [ 50
|

L14

Use this button to clear the (left) axes.
If enabled, adding next plot to the (left) axes doesn’t clear existing plots.
Enable this checkbox to replace the existing plots when adding next plot.
Use this option to set the Y axis limits.

vk wn e

Enable this checkbox to keep a fixed value for the Y axis limits while adding new
plots.
6. Use this button to make a copy of the current axes in a new figure.

Note: For the right-hand axes, same options are available from the Right Axes Panel.

7. Period of the SDOF system. (required for response time history calculations)
8. Damping Ratio for the SDOF system.

9. Use this button to clear all plots (both left & right axes)

10. Access to the record trimming tool

11. Use this button to scale records to any specific PGA level.

12. Use this button to restore records to their original state. (after scaling or

trimming)

16
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13. Use this button to scale records to any specified PGV level.
14.Select the desired quantity from this menu to plot in the right axes. (The left-hand
menu is used for the left axes)

Acceleration
Welocity
Displacement
Fourier Amplitude
Power Amplitude
Welocity Response Spectrum
Acceleration Response Spectrum
Pzeudo-Velocity Response Spectrum
Pzeudo-Acceleration Response Spectrum
Actual Energy

Actual Energy + Acc Bound

Actual Energy + Acc Bound + Vel Bound
Energy Time History

( dE / dt } Time History

Energy Spectrum

( dE / dt ) Spectrum

Dizplacement Response Time History
Velocity Response Time History
Acceleration Response Time History

Displacement Response Spectrum

i

15.This button allows you to use each panel (left or right) independently.

Displacement Response Spectrum - | Actual Energy -7
Left Right

1 |Tabas, Bajestan, L s 1 |Tabas, Bajestan, L -
TTahas, Bajestan, T |:| TTahas, Bajestan, T |:|
ITabas, Boshrooyeh, L ITahas, Boshrooyeh, L

4 |[Tabas, Boshrooyeh, T 4 |[Tabas, Boshrooyeh, T
TTabas, Dayhook, L - TTahas, Dayhook, L -

< | i | 3 4 | i | 3

16. Use this button to plot both left and right charts for the selected record at the
same time.

Dizplacement Response Spectrum > Actual Energy -]
Earthquake Station ID Station Name | Ct

L Tabas Bajestan T -

LTabas Boshrooyeh L (I
4 |Tabas Boshrooyeh T

TTabas Dayhook L

TTahas Dayhook T -

< [om | ¥
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17.This Panel includes the following settings:

1. Period settings (Min, Max, Step size) and Damping Ratio for the response
spectrum calculation.

2. Variable time step option and settings. (for the response spectrum
calculation)

3. PSDF normalization option.

4. The option to use more accurate method for calculating input energy per
unit mass in long-period range.
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9. Design Spectrum Tool

5—7 —3
re— ~
4| Design Spectrum Tool l = 8
File  Edit
Ground Motion Parameters
1 Ag, @ 1 Vg, cmis: 122 102
Dag, 91.5 Damping: 0.05 — = T mean+ o
mean
pa - Auto-Refresh —J Log 4 mean + &
PSA
2 pav [Annr Refresh ]— ’ Copy Figure ] 6 102 | mean d:
2 — \ B
7 ll:‘ Inelastic Spectrum, Mu:| 2 | W \ 5
o] || B
Display Tables | Vel (base) - =
: =
& o
9 - 10
:,' \\ 5
Earthquake _8
Tabas, Bajestan, L - 8
Tabag, Bajestan, T = E
Tabas, Boshrooyeh, L IGO L
Tabas, Boshrooyeh, T
Tabas, Dayhook, L
'l T +
10 Correct GM Parameters
@ -1 . . "o
e . 02 107" 10° 10" 102
- ——_! Mean + SD )
PGV = 25.06865 cmis Period (S)
PGD = 142204 cm Apply

11— —12

1. Enter the base values for the acceleration, velocity, and displacement as well as
the damping ratio. (required for constructing the design spectrum)

2. Use this listbox to select the desired plot to display. (tripartite plot / pseudo-
acceleration response spectrum / pseudo-velocity response spectrum)

3. If this checkbox is enabled, by changing any of the base values (of the section 1)
the spectrum will be recalculated and plotted automatically. Otherwise, you need
to click the Add/Refresh button (5) to calculate and plot the spectrum.

Enable this checkbox to use logarithmic scale for X and Y axis.

5. If checkbox 3 is disabled, then you need to use this button to re-calculate the
spectrum after editing the base values of the section 1.

6. Use this button to make a copy of the current axes in a new figure.

7. To add an inelastic response spectrum, enable this option and enter the desired
ductility factor. (p)

8. Use this checkbox to display the spectral data in a table. Select the desired data
type from the adjacent menu. By displaying the table, its data will be
automatically copied to the clipboard. (Auto Copy feature)
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9. To construct a Design Spectrum compatible with the available database, enable
this checkbox to compute the mean response spectrum for the suite of records.
10.Select this option to calculate the design spectrum compatible with the mean
response spectrum of the suite. (and click on the button 12 to apply the changes)

11.Select this option to calculate the design spectrum compatible with the mean-
plus-one standard deviation of the suite response spectrum. (and click on the
button 12 to apply)

File

Export ¥ Design Spectrum | Elastic

3
4

Suite Mean Spectrum Inelastic

6
All Available Data (xlsx)

1. Export existing data, including:
2. Design spectrum
3. Suit mean spectrum
4. Export all available data to Excel, including:

e Suite Response Spectrums
e S, (Acceleration Design Spectrum)
e S, (Velocity Design Spectrum)

Export Design Spectrums

5. Elastic spectrum
6. Inelastic spectrum

Edit

1. Copy current axes to a new figure @]

2. Display the Amplification Factors used to calculate ’ Copy Figure
the design spectrum 5

3. Access to response spectrum settings (for the 3
suite response spectrum calculation)

Display Coefficients

Spectrum Settings
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10. Response Spectrum Tool

-
|4 Spectrum Tool - Tabas, Sedeh, T = e 3
Spectrum Type 9
'@ Elastic Spectra
L 5%
_) Constant-Ductilty Inelastic Spectra |:| *ield Deformation — 3 8 ‘ID";
b
Plot Options Tr 15%
4 — - XA Y-Axis ] 5 20%
Period »+| |Displacement = £ 6F
Frequency Velocity 6 =2
Displacement ~ Acceleration t 5 j—
. y o 2 -
== |Pseudo-Velocity Copy Figure— 7 g
[T Log [[] Log¥ | |pseudo-Acceleration - g ,// —
[¥] Display Legend 71| [Show Table— 8§ g 4+ / »
Show Tebie g 72
Damping Settings Inelastic Spectra g al el
L
% Min. T 0.02 15 —17 —=
10% | Step 0.02 0ot ——18 2r ///-Cf"
==
= Max. T 5 005 —— 19 WL m— =
20% | Log Spacing Elastic Spectrum_|__ )
Variable dt 0 L 1 1
(& F = 1 3 4 5
= Review Resulis Period (s)

10.
11.

12.

13.

12—

—16

13— L—14

Select this option to calculate the elastic spectrum.

Enable this option to calculate the inelastic spectrum based on the maximum
response value. (In this case PSA and PSV are not available)

Enable this checkbox to calculate the inelastic spectrum based on the yield value.
(In this case SA and SV are not available)

Use these listboxes to change the X and Y axis for the chart.

After changing any settings, you may need to use this button to recalculate the
response spectrums.

Use this button to display the Tripartite Plot.

Use this button to make a copy of the current axes in a new figure.

Use this button to display spectral data in a table. Table data will be automatically
copied to the clipboard. (Auto Copy feature)

Enable these checkboxes to use logarithmic scale for the X and Y axis.

Use this checkbox to display the legend on the chart.

Use this section to enter (up to 5) Damping Ratios (%) for calculating elastic
response spectra.

Enter the minimum, maximum and increment step size to determine the periods
in which the spectrum values are calculated.

Enable this checkbox to use equal logarithmic spacing to determine the periods in
which the spectrum values are calculated.
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14.Enable the use of a variable time step.

15. Maximum value for the ratio of record Time Step to Period (dt/T)

16. Use this button to review the analysis results.

17.Ductility Factor for inelastic response spectrum.

18. Acceptable tolerance for the Ductility Factor convergence.

19. Damping Ratio for calculating inelastic response spectrum.

20.Enable this checkbox to add the elastic response spectrum to existing inelastic

spectrum.

10.1 Review Elastic Spectra

-

|4 Review Results: Elastic Spectra

Period
2.7800

2.8000
2.8200
2.8400
2.8600

2.5000
259200

2 saooffERTr

2.5400
2.9600
2.5300

3
3.0200
3.0400
3.0800
3.0800
3.1000

3.1200

Sd
29929

3.0967|
3.17889)
32385
32776

3.2988)
32877
3.2685
3.2443
32187
3.1941
31718
3.1518)
3.1338|
31170
3.0995
3.0804

Sw
§.89752

71884
7.3243
7.3866
7.3852
73172
7221
71150
7.0005
6.8908
B5.7874
6.6807
8.5773
6.4825
6.3895
62962
6.2003
6.1005

Sa
0.0157

0.0160
0.0182
0.0162
0.0182
0.01861
0.015%
0.0156

0.0153]

0.0150
0.0147
0.0144
0.0141
0.0133
0.0135
0.0133
0.0130
0.0128

M
Mo A |1

A J .'r"|'l'|'l|I 'llu". A\
= AAL,*'\, H-J \/ Ul" ¥ .U.-"\f |II I| k

|.,||

0 1ID E‘ID 30
Time (s)

Displacement {cm}
=

10

Displacement {cm)
.
(

2 {7 Fix vLim

Damping: =35

3 Copy Figure| |Top + | [show Table Period (s)

- 0

4 |

—35

1. Select each column from this table (S4/S./S,) to plot its spectrum as well as the

corresponding response time history.

Enable this checkbox to fix the Y-axis limit of the response time history plot.

3. Use this button to make a copy of each axes in a new figure. To select the desired

axes, select Top or Bottom from the adjacent menu.
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4. Use this option to display table data for the response spectrum or response time
history (depending on the selection from the adjacent menu). Table data will be
automatically copied to the clipboard. (Auto Copy feature)

5. Select the desired Damping Ratio from this list.

10.2 Review Inelastic Spectra

iy -
[4| Review Results: Constant-Ductility Inelastic Spectra I. = éj
Period f-bar Mu =
o 0.5
0.2600 05988 2.0012| - g
0.2800 05544 20080| £ T
0.3000 07250  2.0091| 5] £ 0 i ,.;' | e
0.3200 0.6957  1.9920 B L
0.3400 07227 20058 x
70 55 s
0.3600 06155 19924 2 0
0.3800 0.5842 18975 T|me (s)
0.4000 05135 2.0002
0.4200 0.4272  2.0050 &0
0.4400 0.3755  1.9996 u, =0.20136
1 0.4500 03374  2.0034 40y =0.40328
0.4800 0.3438 19914 — 20 /
0.5000 0.4351  2.0080 2 /
0.5200 0.4802  1.9990 = 0 /
0.5400 WP 20027 o /
0.5600 05750 19904 E 20
0.5800 0779 2.0000
0.6000 07055 19948 40
0.6200 07447 19923
0.6400 06720 2.0027| - 60 . ' '
0.4 0.2 0 02 0.4 0.6
2 Copy Figure| Top +| [show Table Displacement (cm)
\

3_

1. Select each row from this table to plot the response time history as well as the
hysteresis loops (elastic and inelastic) for the selected period.
2. Use this button to make a copy of each axes in a new figure. To select the desired

axes, select Top or Bottom from the adjacent menu.

3. Use this button to display table data for the response time history or inelastic
hysteresis loop (depending on the selection from the adjacent menu). Table data
will be automatically copied to the clipboard. (Auto Copy feature)
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11. SDOF Tool

- 5
4] SDOF Analyzer Tool = S|
Edit Tools Help
Plot
- 041
5 'l |""| Irl. ) T T T T T T T T
= 0050 1 1 N a -
| (O T U T U T A N
GEJ I| T O T A T Y A WY A W -’\ mNooo
e oH {1 | o [ I". [\ Voo / VN \/’\__f‘-\/\/\ AN N NN
e | | | | | I'. |'I VARV .U." v VoWV
E‘ 0.05 _Ilu [ { .IJI . —
R \ vV
o g1V ! ! ! ! ! ! ! ! !
0 2 4 6 8 10 12 14 16 18 20
1 Time(s)
|
3 1 m 1 Beta | 0.02 1.97352
ABS. Acceleration k [39.4784| Tn 1 0.05
Kinetic Eneray c [025133] wn [52832
Potential Energy —
Damping Energy wd [6.2819 — m
“Yielding Energy A VW —
i | Play Simulation Nonlinear Analysis
4 Copy Figure || Show Table 8 g 10
5
Load Type Earthquake Station ID
() Direct Force 1 ([Tabas Bajest
6 ") Seigmic Excitation 2 |Tabas Bajest| |
L@ Free Vibration 3 _|Tabas Boshr|
4 |Tabas Boshri
Initial Conditions. 5 |Tabas Dayho
u 01 Im 5 |Tabas Dayho—
7 v 0 mis 7 |Tabas Ferdoy
8 |[Tabas Ferdoy Force
Tmax:| 20 | OT:[0.001 | S [Tabas Kashm = Add Func. | | AddEnv. || Merge | | Load | |Sa
4 | [
11— —15
12— L 14
13—

1. Specify the system's non-linear (elasto-plastic) behavior using one of the
following methods:
1. Enter the yield deformation (U,) and the yield strength (F,).
2. Enter only the desired value for the ductility factor.

3. Enter only the desired value for the normalized yield strength (f,).

2. The SDOF system specifications (mass, stiffness, damping coefficient - or ratio -
and the period) can be entered here.

3. To display the system response, select the desired quantity from this list. By
displaying each plot, its data will be automatically copied to the clipboard. (Auto
Copy feature)

4. Use this button to make a copy of the response axes in a new figure.
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8.
9.

10.

11

12.

13

14.
15.

Use this button to display the current response data in a table. By displaying the
table, its data will be automatically copied to the clipboard. (Auto Copy feature)
Select the type of analysis. (forced vibration / seismic excitation / free vibration)
If the free vibration analysis mode is selected, the initial conditions, time step and

maximum analysis time can be determined from this section.

Use this button to perform the analysis.

Use this button to watch the simulation of the vibration. (press Esc to cancel)

To perform nonlinear analysis, enable this option and specify nonlinear
parameters as described in paragraph 1.

.Use this button to add a built-in function (harmonic, ramp or step) for forced

vibration analysis mode.
Use this button to add an envelope to the existing function.

. Use this option to merge two functions. (Note: They must have an identical time

step)
Load function from a *.txt file
Save the current function to a *.txt file

Edit
Load 4
Tools  Help save 3

Merge

1 Edit Functicns » 6

2 Copy Figure L

3 Simulation Settings Input Plot 7
Output Plot g

1. Actions related to functions editing
Copy current axes to a new figure
3. Access to the simulation settings

N

Editing Functions

4. Load function from a file (*.txt)
5. Save current function to a file (*.txt)
6. Access to the Merge Tool (used to combine 2 functions)

Copy figure

7. Copy input axes (load function / earthquake time history) to a new figure
8. Copy output axes (response of the system) to a new figure
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Tools
] . EToolsl
1. Display nonlinear parameters Dicolar Nonfinear P
. —_ et
2. Access to Damping Calculator Tool 1 PRy Tonnes e
2 ——+—— Calculate Damping
Help

1. Display the units of used quantities in a table.

4| Figure 1 \I=200

Quantity Unit

m Ton
k kM/m
c kN.s/m

Beta -
o " | Help
Uy m 1 Unit Table

Tn, Tmax, DT S
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11.1 Damping Tool

r'l\' Damping Tool l = o |
Edit

Disp. Force 4 Disp. Force

0.1000 3.9478 = 0.1000 0 =~

0.0992 39168 — = 2 0.0992 -0.0197 — |

0.0969 3.8242 = 0.0969 -0.03%1

0.0930 36720 w0 0 0.0930 -0.0577

0.0877 3.4528 i 5 o 0.0877 -0.0753 i
1 ED=0 -4 ED = 10
2 ESQ =0 0.1 0 01 0.1 0 01 | Beta=002 11
3 W_eff= 0 Displacement (m) Displacement (m) €= 0.251 KN.mis 12
4 Beta =0 — | Frame Selected Area | Go to the closest Peak By Areg 13
5 14
6 =  [E v T1[ 1 | [Run] T2[ 18 |[A] | 15

E o1 e | . I I ' ' ' '

= \ N T —

2 | A AT AN 75 s /s oadsc Ae mc Ao e o

g o777 _".,_,f—\j_ Tﬁh \VAAVARYZ AN AT AT ACACAT A TR = s =

[ \ \\" \

E‘ 01 v | f | | | | | | | |

] 2 4 6 8 10 12 14 16 18 20

Time(s)
7 |
8
|
9

1. Dissipated Energy (energy loss)
2. Strain Energy
3. Effective frequency (frequency of the equivalent linear system)
4. Equivalent Viscous Damping Ratio
5. Use this button to calculate the Equivalent Viscous Damping for a nonlinear

system. (Note: Before using, make sure to limit the calculation time range to one
cycle of vibration using the checkbox 6)

6. Use this option to limit the time range over which the damping calculation is
performed.

7. When checkbox 6 is enabled, use this checkbox to display the limited area of the
displacement response plot.

8. If checkbox 6 is disabled, you can enter the desired time range in these fields.

9. If checkbox 6 is disabled, you can change the desired time range using these
sliders. If checkbox 6 is enabled, the sliders will move the desired range along the
time axis, maintaining the selected duration.

10. Dissipated Energy

11. Damping Ratio
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12. Damping Coefficient

13.Use this button to calculate damping using the free vibration analysis result.
(Logarithmic Decrement Method)
(Note: Before using, make sure to use button 15 to limit the calculation time
range to the peak-to-peak interval of a few cycles of the free vibration diagrams.)

14. Use this button to calculate damping using the forced vibration result.
(Note: Before using, make sure to limit the calculation time range to one cycle of
the vibration using checkbox 6)

15.Use this option to move the start and end of the calculation time range to the

nearest adjacent peak.

Edit
Edit
1 Copy Figure ¥ Fs-DPlot | 2
Fd-DPlot | =

4

Displacement Response

Copy Figure

1. Displacement-Spring Force diagram
2. Displacement-Damper Force diagram
3. Time history of Displacement response
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11.2 Add Function

[#] Add Function E‘_Iéj
Plot
05 T T T T T T
s |
= |
g2 0 "*-Jhl I' r*"'h'* v MWIHMMWHV%MW\W%WMLIHLMW.—
=
L
0.5 L | 1 1 1 1
0 5 10 15 20 25 30
Time
Type
Start Time: 0 Amplitude 1 @ Sin i) Step 7
2 End Time 30 — Perind 1 () Cosine () Ramp
3 DT 0.01 Wumber of Cycles 1
’ Cancel ] [ OK ]
4 :
5 JE—
6

Function’s start time

Function’s end time (duration)

Time step

Maximum Function Value (Amplitude)
Period (for harmonic functions)

Number of cycles (for harmonic functions)
Select type of the function from this section.

N o vk whR

Note: For the step function, textbox 6 is disabled and textbox 5 specifies the step

duration.

Note: For the ramp function, textbox 5 specifies the ramp duration and textbox 6 is
the duration of the constant section before the load fall to zero.

———Ramp Time————Step Time—
1 T T T

051

Function

o 5 10 15 20 25 30
Start Time End Time

Time
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11.3 Merge Functions

r—A' Merge Functions [ = ér
Plot
[T |
= =
(=] (=}
i
< LI :
-1 0
0 10 20 30 0 10 20 30
. Time Time
s [T
£ol V‘HH\
< LAl
-+ LA . . . .
0 10 20 30 40 50 60
Time
Select Function Force
; -i-Functiun1 ? Function 2 [ Add Function ] [ Add Envelope } 5
Action
Load F1 Load F2 | [Create Mew Func) | Add to Existing Func.| | S: 6
0al ] [ 0ad ]| reate New LII'IC:| t isting Func ave
2 — 3 4

1. To add a built-in function, select the current function (1 or 2) from here.
Use these buttons Load the first or second function from a *.txt file.
3. Use this button to combine the first and second functions. (Note: functions must
have an identical time step)
Use this button to add a built-in function. (harmonic / ramp / step).
5. Use this button to add an envelope to the current function.
Use this button to save the created function.
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11.4 Add Envelope

-
E Add Envelope

x [y ]
0 0
5 0.2000
] 05000
15 1
20 1
30 1

Function

1. Use this table to edit the X and Y values for the envelope function.
2. Use this option to assign a specified number to all Y values.
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12. Edit Table Data

ok wnN

~ 3
74 Edit Table Data [ESREE )
Edit Table
Earthquake Station ID Station Mame Comp Magnitude Mo Depth
1 |Tabkas Bajestan L 7.3500 o 57500 -
2 |Tabaz Bajeztan T 7.3500 i} E.7500
3 |Tabas Boshrooyeh L 7.3500 o 5.7500
4 |Tabas Boshrooyeh T 7.3500 0 57500 |E
5 |Tabas Dayhook L ¥.3500 o 5.7500
6 (Tabas Dayhook T 7.3500 0 5.7500
7 |Tabas Ferdows L 7.3500 0 5.7500
d |Tabas Ferdows T 7.3500 0 5.7500
9 |[Tabas Kashmar L 7.3500 0 57500
P 1 T - b
Edit Specific Column Edit Multiple Selections PEER Metadata
Earthquake v| Vale Set [ Enable Value Set Set
Station ID
Comp
S Magnitude
Mo
Depth 1 — 2— 3— L— 4 —5
Fault Name
Mech.
F.R.Length
Width
A F.Disp

Slip Rate
Wa3l

G1

G2

G3

Ep. Distance
Hyp. Distance

To change all values for a certain column of the table, select the name of column
from the adjacent menu and enter the value in this textbox.
Use this button to assign the value entered in textbox 1 to the selected column.

To edit multiple cells of the table, enable this option and select the desired cells.
Enter the value you want to be replaced in the selected cells, in this textbox.

Use this button to assign the value entered in textbox 4 to the selected cells.

For the records taken from the PEER website, you can automatically get the
information from the FlatFile. To do this, you need to load the FlatFile using this
button.

When the FlatFile is loaded, you can use this button to automatically replace the
available information into the database. (Note: SMDA searches the FlatFile by the
earthquake name, record’s station, and the component. If you have changed
these values, the application will not be able to find the record from the FlatFile.)

32



Quick Start Guide | B

13. Duration & Trim Tool

-

| 4| Duration & Trim Toal
Plot
Time Acceleration . 01F : !
19.9200 0.0602 ~| =2
19.9400 005127 5 005
19.9600 00402 | B 5
19.9800 0.0167 o
20.0000 -8.9353e-04 dg] 0.05 |
20.0200 00135 | < ; :
A0 AANA nnsog 0.1 L ; : i ; 4
1 I:aa\reTrimrned Ell| ICnpy Figure] 0 5 L i ) 20 = =
i Time (s)
Dur-atinn Earthguake TDuration
3 gl b 1 38.9801 =
4 “) Uniform Duration 0.05 2 ([Tabas, Bajestan, T 38980
5 @ Bracketed Duration Acceleration Level, g | 0.05 | 3 [|Tabas, Boshrooyeh, L 34.9800
) 4 |Tabas, Boshrooyeh, T 34920
6 _! Significant Duration 5% 95% 5 |Tabas, Dayhook, L 20,9801
7 %) Custom 0 20 & |Tabas, Dayhook, T 209801
i 7 |Tabas, Ferdows, L 38.980
8 [¥] Display Arias Intensity Plot | 8 [Tabas, Ferdows, T 39.9800
9 Duration. 11.08 9 |Tabas. Kashmar. L Az aam "
4| mn b
1. Save the Trimmed Record to a *.txt file.
2. Use this button to make a copy of the current axes in a new figure.
3. Display Total Duration for the selected record (on the plot and in the textbox 9.)
4. Display the Uniform Duration for the selected record.
5. Display the Bracketed Duration for the selected record.
6. Display the Significant Duration for the selected record.
7. This option allows specifying a custom range for trimming the records.
8. If this checkbox is enabled, the Arias Intensity plot will be displayed after

calculating the Significant Duration.
9. The calculated duration is displayed in this textbox.
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14. MCR Settings

2 3
r‘_ -
4. MATLAB Runtime Settings = S|
hardware
inters
OpenGL software Renderer =
hardwarebasic
1 Type: hardware - OpenGL Info Main GlUls: painters A
Wersion: 420 Copy Figure: |painters -
| Renderer: GeForce GT 630M/PCUSSE? |
Software: 0
HardwareSupportlLevel: full [ Save Preference to File } 4

1. Select OpenGL Type. By default, hardware is used. If the graphics card driver is
not updated there will be some graphic issues. In this case, switch to software
OpenGL for the current session.

2. Display information about the OpenGL® implementation currently in use by the
software, such as the version, renderer, and other features. If you don’t see your
graphics card in the renderer field, you will need to change the preferred graphics
processor for the software. (See: MCR Settings for more information)

3. Select Default renderer for: Main software’s GUIs as well as the Copied Figures.

4. Save current settings to an output file (which will be used next time when the
software launches)

Note: if there is graphics card driver issue, you can lunch program with the software
version of OpenGL. You just need to download the preferences file (pref.xml) from
the website and place it into the installation folder.
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