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Main Window

1. Main Toolbar, including the following tools:

vk w N

o

1. Zoomin
Zoom out

2.
3. Pan
4

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

Create a new project.

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

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

Save selected records from the table to text file (*.txt). Filenames will be
automatically determined using the earthquake name and the record station.
Use this button to view and edit all record’s information in a table.

Enable this checkbox to see all available information for the selected record in a
panel on the right-side of the main window:

1 Available File Formats: *.sed / *.txt, *.acc, *.cor / *.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
parameters are added to the third column of the main table. Conversely, if you select
multiple records from the main table, their parameters will be added to this table.

Depth Depth of earthquake Parameter | Value | Unit
. Depth 575 km
Vs30 Average shear wave velocity at the upper 30-m depth - T LT
Ep. Dist. Distance from the recording site to the epicenter Ep. Dist. 7466  km
Hp. Dist. Distance from the recording site to the hypocenter. iD= 7485 km
GA Poak lerati P d moti PCA 010853 g
eak acceleration of ground motion pay 13998 omis
PGV Peak velocity of ground motion PGD 7633  cm
PGD Peak displacement of ground motion FICIE TR
- Intensity 0011224
Power Area of the PSD Function FA Area 35757 mis2
Intensity Maximum of the PSD Function Amax 1038  ms
FA Area Area of the Fourier Amplitude Ca 17843 m2fs3
- - - W max 0.43557 m
Amax Maximum of the Fourier Amplitude Cv 0.050586 m2/s
Ca f_°°0° a(t)?dt Max E 020152 mas2
. . A N T 05 5
Vmax Maximum of the Fourier Amplitude for Velocity Max Et 051852 m2ie2
Cv [ v()?dt Tt 24073 s
- — - Duration 3498 s
Max E Maximum of total input energy per unit mass T Py ——
T The period at which Max E occurs B Duration 1642 s
Max Et Maximum credible total input energy 5 Duration 1948 s
S/s Ratio 10268598
Tt The period at which Max Et occurs EV/E Ratio 0.38863
Duration Total duration THT Ratio 0.2077
- - - PGVIPGA 01285 s
U Duration Uniform duration rics inforsty (028261 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 e
(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 oo
Arias Intensity gf_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.
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9. Select the desired quantities for the X and Y axis of the graph from these menus.

10. By default, when you select a record from the main table, its time histories are
displayed. Using this button, you can switch the X-Y plot on or off.

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

12. Enable this checkbox to display name of the all records on the chart. (If some of the
events are selected using options 23 or 38, 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 add the selected plot (defined by options 9).

15. Design Spectrum Tool

16.Records Comparison Tool

17.Response Spectrum Tool

18.SDOF Analyzer Tool

19. Filtering and Baseline Correction Tool

20.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)

21.Table right-click Menu, including shortcut for options 2 (Add new record), 5 (Save
selected records), 37 (Delete selected records) and 17 (Response Spectrum Tool).

*Axes Right-click menu

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

23.Select records on the chart

24.Delete selected records

25.Clear current selection

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

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

28.Re-adjust the position of record’s names
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29.

30.

31.

32.

33.

34

36

38

40.

41.

42.

43.

44,
45.

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)

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

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

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.
35.

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.
37.

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.
39.

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 42 to 45 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)

Display the input energy per unit mass for selected record(s).

Display Acceleration, Velocity and Displacement time histories for selected
record(s).

Enable the desired functions (S4/Sv/Sa/PSv/PSa) to be plotted using the Plot button.
Enable the desired functions (Fourier/Power Amplitude) to be plotted using the
Plot button.
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46. If this checkbox is enabled, the data corresponding to each function of the section
42 to 45 will also be displayed in a table. By displaying the table, its data will be
automatically copied to the clipboard. (Auto Copy feature)

47.Use this button to change the calculation settings for the functions of sections 42
to 45.

48.Display table data in a new window

49. Copy table data into clipboard

1.1 Dataset Export Tool

[ Export Datasets lil_léj
Separate Dataset by: |Statiun n] ']
BAIP
ChL
CNC 1
CSTH
CS0B
POZM
CAAM
COLB =
POZS i
NAAG
NABA
POZT
CPOZ
NAFG
NACO
CHIS Er
POZU
POZB
ap 4 3 2
CFMN
POZL | | | v

I
Use numbers as filename [ Export Selected ]‘ l Export All ] ‘

1. From this popup menu, you can sort and export the records based on Earthquake
(Name), Station ID, Station Name, Component, or Magnitude.

2. Export all datasets from the list according to the selected separation method (e.g.,
by Station ID, Earthquake, etc.).

3. Exports only the datasets you have highlighted in the list.

4. If checked, the exported files will be named using numerical indices instead of their
names (as shown in the list).
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2. Menu Bar
File

1 Add EQ Ctrl+Q

2 Mew Data Set  Ctrl+MN PEER NGA Filesi?

3 Save Data Set  Ctrl+5 K-MetFiles | g

4 Import v ESM / BHRC Files 9

5 Export b Export Selected Events 10

6 Exit Export Datasets... 11
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. Export selected records from the table to text files (*.txt)
6. Exit the application

Import
7. PEER Acceleration file (*.AT2)
8. K-Net Records (*.NS/ *.EW)
9. ESM / BHRC files (*.ASC)
Export
1. Export selected records from the table to text files (*.txt)
2. Dataset Export Tool
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 2 Edit Table Data
3. Copy current axes to a new figure 3 SIE e
4. Access to MATLAB Runtime settings 4 e
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Display
1. Display the Acceleration, Velocity, and
Displacement time histories
2. Display the various Response Spectra [M
(Sa/Sv/Sa/PS\/PSa) ’ ToreSais
3. Display Fourier amplitude and power 9 Respons Spectrums
spectra 3 Fourier/Power Spectrums
4. Display the input energy per unit mass 4 Input energy per unit mass
5. Duration Tool (to determine the various 5 Durations a0
durations of the ground motion) 6 ——
6. Access to the calculation settings for the
above functions
Tools
1 SDOF Analyzer
2 Record Comparison Tool
3 Clean-Up Tool Ctrl+U
4 Trim Toal
A Arrival Time Correction
6 Artificial Accelerogram Ctrl+A
7 Filtering/Baseline Correction
g Spectrum Tools ! Response Spectrum_|_ 14
9 Match Tool Ctrl+M Design Spectrum 15
10 Rotate Tool Ctrl+T
11 Batch Processing..
12 — L Flatfile Builder
13 STB Analysis
1. SDOF Tool (dynamic analysis of SDF systems) SDEEILT TERE
2. Record Comparison Tool 14, Response Spectrum Tool
3. Records Clean-Up Tool (remove initial Rest time) 15. Design Spectrum Tool
4. Record Trim Tool
5. Arrival Time Correction Tool
6. Artificial Earthquake Tool (synthetic accelerogram)
7. Filtering and Baseline Correction Tool
8. Spectrum Tools
9. Spectral Matching Tool
10. Rotate Tool
11. Batch Processing Tool
12. FlatFile Builder Tool
13. Station-Based Analysis Tool
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Run

Access to the Run settings

Calculate the computational data for all records 1

Run

Settings

Calculate the computational data only for the 2———— Run

remaining records

Continue...

Help

Visit the product page on the
website

Create a Log file for bug report
View description of the current
version of the software

Create Log file

Start writing the Log file

Stop writing the Log file (it is
saved the in the software’s
installation folder.

Help

Seismograph Website

Create Log File 4
About...

Start Log
End Log

4
3

10
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3. Artificial Accelerogram Tool

3— 5 —4
4. Antificial Accelerogram = 23 ]
General Settings Fitter Settings
PSDF | Tmax 48 Ln 1 G0 0.3
Frea. | Value B8 S— 1/ _or 002 | L nm 0 w a5 1
E?;‘; 2.5622 :' E4 [ ggf:ilﬂdﬁhhe Noise | 1 Additienal Corrections Beta —
0.2301 2.2585 52t PGA. Correction? 0.2 1 ‘
2.3053 :.:625 i éo s orser:|a v: ;U ‘ 12
1 EnpyTahl —nw Figurs ¢ ° 1D[Iirc:ular L?equemf?ﬁadah) = gﬂ [l Baseine cﬂrractinn:req ;:::: o Envelope Settings
2 Stationary Process 7 TsfTmax | 02
Time: Value = \- Frequency Fitter TeMmax 0.4
e o ‘ Coectes White Noise (&) G B3 b2 3
Egigg gi;?: n E 0 \\'dn\‘,ﬂ"J;'!;"‘Al"'ﬁf'allf\\"llﬂ'alri\f\‘ﬂ!‘fv W V] Ve ry BTy T (VW @ Kanai—Tajin.ﬂ Gamma U:
00800 03813 &0 1 Envelope Function n
n0E0D 04367 T = T . . | . @ E ial (Liu) = %14
0 10 2_?. [) 30 840 @ Jennings 0.35
G {3, () Sarageni & Hart c
Nonstationary Time History 9 Review 008 F15
'I'|rmaU \faluEUA Egiz , 7777?\-‘ : =)
0.0200 7.4543e... = % 0 —"'W?fl"'ﬂ' WW [ W'IIJ,IlwrlmWWm___ v Envelope Function
0.0400 7.6172e... 2 a0 l'l i Wl P 1 == Ca 0.2 —
0.0600 25782 202l i RS. || Oesv / \
i I e Bl ™/ N\
e ) o
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 B are the parameters of the overlaying soil

deposits and Go is the constant spectral intensity of the rock motions.)

11
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12.Band-limited filter parameters. (So is the constant spectral intensity and w1 and w2
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 = ﬂhJ
Nonstationary Time History
= 0.4 — 3
5 02 Ny :
T 0
L
w02 1
‘18; 04 1 L L . E
0 10 20 30 40
Time (s)
Fitter Settings
o 4 v| [oss
1——w [ *as
Beta 4] [ v | [0.830
Period 2 —[ Load Target Spectrurn] [ Generate | l Test Mean l
T
33— [ Cancel H DK ]
100 -

107! 10°

1. Use the sliders to change the parameters so that the resulting spectrum is most

consistent with the target spectrum.

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

Use this button to generate a new accelerogram.

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

spectrum properly.

12
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4. Match Tool
|4 Match Tool . -
Panel
10° N
Corrected
10" Original .
o
" =
2
102 i
g
. § & [59.3158]
10 5 l_1 IO '1 -100 1 1 1 1 1 1 I "
10 10 10 10 (1] 10 20 30 40 50 60 70 80
Period Time (s)
8 7 6 11 12
Panel Settings Display —‘
1 I e Tolerance 0.1 Mean Spectrum: [¥] original | | [¥] Corrected
2 ] SemiiogY 1 Dampinng Ratio 0.0 Time Series & Spectra: | [¥] Original | | [7] Corrected
3 [ sarenaccoogon | 3 caontreuter st oo
4 Add Artificial Accelerogram Per::]nd pp‘:rri':: o FiNerml;:e = e P
9 __EMax Period 3 Freq 1 (Hz): | 0.1
5 nfo... 10— Dispiay? | Basalma 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 therequired 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.

13
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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.

- Y
EA- EQA_Match_Comp El—lg
Parameter Criginal | Corrected | Unit |
m Deptn km
2 Chi-Chi, TCUM22, 2-E V=30 m's
3 Chi-Chi, TCUOS1, 1-N Ep. Dist. km
Hp. Dist. km
‘ PGA 0.184 0.311 g
—T PGV 424 628 cm's
1 PGD 538 59.3 cm
Power 0.291 1.15
|| |ntensity 0.0717 0.34
FA Area §.02 993 mis2
[Amax 283 5.72 m's
Ca 446 17.5 m2/s3
2— max 2.39 2.37 m
Cv 1.18 1.76 m2/s
Max E 255 4.99 m2/s2
T 495 1.3 3
|| |Max Et 23 14.3 m2/s2
Tt 5.48 252 3
Duration 5
U Duration 487 177 3
| |B Duration N7 45 B
S Duration 341 32.9 El
S/= Ratio 4.08 3.37
EE Ratio 0.773 0.338
TT Ratio 0.902 0.516
PGVIPGA 0.268 0.206 3
Arias Intensity 0714 2.81 m's
—————————

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)

14
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5. Clean-Up Tool

[ar TN d I - U 6

' -
|4 Clean-Up Tool [ = ﬂ_hj
Plot
MY GO0041103111446, MYG004, N-S
— - T T T T T
[=)] :
= :
i=] :
,— N
R
@ :
] :
82 : —
< : I I I 1 1
17.43 s
50 100 150 200 250
Time (s)
Trim :
[ Earthquakes (Analyzed) Duraticn
1 Fix compenents length ] MY G0041103111446, MY G004, N-S 209.9% (282.58) -
MYG0121103111446, MYG012, E-W 299.99 (285.81) |:
Remove Initial Rest MY G0041103111445, MY G004, U-D 28999 (283.63)
Acceleration Level, (3%PGA) 0.0 IBRO031103111448, IBRO03, N-5 299.99 (284 .62)
Min Rest Time, (s): 1 IBRO131103111445, BRO13, N-5 299.9% (289.3)
FKS0161103111448 FKSO16, N-5 299.99 (283.8)
Analyze IBRO041103111445, [BROO4, N-3 2589.99 (284.12)
Remove Keep same duration MY G0041103111446, MYG004, E-W 29999 (283.97)
TCG01411031114458, TCG014, E-W 2589.99 (284.41)
[ Reset ] 7 IBRO031103111445, IBROO3, E-W 29999 (283.13)
TCG0091103111445, TCG009, E-W 299.99 (250.92) -
Cancel ] I OK

Use this feature to fix the length of accelerograms (to be identical for different
components of the same record)

Acceleration threshold for finding the initial rest time

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

Use this button to analyze all records and identify the available rest times. (Total
duration after removing the initial rest time will be displayed in the Duration
column in blue color)

Remove initial rest time for the records identified in the previous step.

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

Enable this checkbox to keep same length for different components of the same
record. (Alternatively, you can use the option 1 after removing the rest time.)

15
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6. Run Settings

P wnN PR

7.
8.
9.

i '
|4 Settings |. = &3
Durations
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 ] Normalize PSDF

Input Energy

[ Exact T Min. 0.05 7
=0 Step 0.05 g
T Max. [ 9
Damping | 0.05 10
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

16
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7. Spectrum Settings

1. Minimum Period [ 20 settings (ecolui=) e |
2. Period increment Sonral et
g5
3. Maximum Period 1 T Min. 0.05
4. Damping ratio 2 = ”'25
. 3 T Max.

5. Enable this checkbox to calculate the A L EEE
input energy per unit mass more ot Ereay
accurately for periods beyond the value 5 7] Exact
specified in option 6. 6 0

Fourier / Power
7. Determine the X-axis unit for the Fourier 7 Xaxs Wz v
Amplitude and Power Spectrum: {[] Normaiize PSDF
9 {¥] Logarithmic X Axie
Hz =i
Hz Response Spectrum
Rad/Sec 10 ["] wariable Time Step

8. Enable this checkbox to use the
normalized power spectral density 12 [7] Detect Velocity Pulse
function (in which the area under the fevee e
curve — for positive frequencies — is equal [ camcel | [ ok

to1)

9. Use logarithmic scale for X-axis of the Fourier amplitude and power spectrum
10.Enable the use of variable time step. (more calculation time needed)
11. Maximum value for the ratio of record Time Step to Period (dt/T)
12.1f this checkbox is enabled, the velocity pulse — if exists — will be detected on
the velocity time history using the selected method:
e NSCV curve. (Appendix C of NIST GCR Report 11-917-1).
e Wavelet based method (Baker J.W. (2007). [1])

—- 200 T T T T T I

£

2

= —

[+

=]

= Tp = 4564s

g (Tp )

30

—- 200 T T T T T I

5 . AN N

Z 0V 'f‘-«/\,\)r'ﬁ ﬁ\'\.ﬁ/‘-\,"\’ N e

8

] 123.3621 9 =

s | | | |
0 5 10 15 20 25 30

Time (s)
Percentage of NSCV changes during the pulse
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8. Record Comparison Tool

-
4| Record Comparisen Tool

10.4

103

0.2

Tools
8 &
Piot
19—
15 T T T T 41
Tabasran, B, T Tabaslran, B, T
Tabas Iran, B, T Tabas Iran, B, T| o8 e
Clear Tabas Iran, D, L Tabasiran, D, L| {5q J‘E
I'\I Copy Figure Tabaslran, D, T Tabas Iran, D, T £
Al |‘ " Reset TabasIran, B, L | | Tabaslran, B, L| 0.7 @
| II e Tabaslran, B, T Tabaslran, B, T E
= [ ShalEbE Tabas Iran, B, L Tabas Iran, B, L| {06 Z
= | Double Table =
@ \ {05 2
o Extend Axes &
a
=
=
F}
c
©
-
=
a
=

(1]
0 1 2 3 4
Period (s)
Left Axes Right Axes
1 —+ Draw: (C) Replace @ Add PSA ~  |Actual Energy - Draw: () Replace @ Add
XLim: 0 10 Earthquake Station ID Station Mame | Comp ‘ Magnitude Mo ‘ [T Lim: 0 10
2 — vim: [ 0 10 Tabas Iran Boshrooyeh T 0 0 - Elvum: [ o 10
3 7] Fie Ylim Tabas Iran Dayhook L 0 0 [T Fix iim
4 —H D LogX D Log-Y Tabas Iran Dayhook T 0 0 i D LogX D Log-Y
Tabas Iran Ferdows L 0 0
SDF Parameters Tabas Iran Ferdows T 0 0 Spectrum Parameters
5 Period, 1 Tabas Iran Kashmar L 0 0 Period:|0.01:/0.01]: 4
Dampi L
amping 0.05 Tabas Iran Kashmar r 0 0= Beta:[0.05| [[] log-space
= Tabas Iran Sedeh L 0 0
e Tabas Iran Sedeh T 0 0 e g0
6 Desscte = Tabas Iran Tabas L 0 0 s
Options Tabas Iran Tabas T 0 0~ [C] Normalize PSDF
7 —t{{Legend: N = | [/|Rsv| | AxesOptions: [Doubie | [ Single | [ Reset Piots Quicksave || 0 Tools: |_Trim_| [Scale to PGA| [Scale to PaV| | Revert | X Axdis: | Hz -
» i
L1z Lag L5 Ls L7 L 18

8— 9 10— 11— 12—

Use this option to control whether next plot is added to the current plot or replaces
it.

Use this option to set the X and Y axis limits.

Enable this checkbox to keep a fixed value for the Y axis limits while adding new
plots.

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

Note: The same above options are also available for the right-hand axes, from the
Right Axes Panel.
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5. Set the Period and Damping Ratio of the SDOF system on this panel. (required for
response time history calculations)

6. Use this option to use more accurate method for calculating input energy per unit
mass in long-period range.

7. Use this popup-menu to control the location of the legend.

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

Displacement Response Spectrum - | Actual Energy -
Left Right
1 |Tabas, Bajestan, L - 1 ([Tabas, Bajestan, L -
2 |Tabas, Bajestan, T 2 |[Tabas, Bajestan, T
3 |Tabas, Boshrooyeh, L 3 |Tabas, Boshrooyeh, L
4 |Tabas, Boshrooyeh, T 4 |Tabas, Boshrooyeh, T
5 |Tabas, Dayhook, L * 5 |Tabas, Davhook, L *
4 i 3 4 i 3

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

Displacement Response Spectrum - | Actual Energy )
Earthquake Station ID Station Name Cec
2 |Tabas Bajestan T -
3 |Tabas Boshrooyeh L
4 |Tabas Boshrooyeh T
5 |[Tabas Dayhook L
5 |Tabas Dayhook T -
4 1] 3

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

11. Use this button to save the current plots (both left and right axes) to the *.PNG
file. You may be prompted to choose the Folder where the images will be stored.

12.Use this button to open the QuickSave folder.
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13.Select the desired quantity from this menu to plot in the right axes. (The left-hand
menu is used for the left axes)

Acceleration
Velocity
Displacement

Fourier Amplitude (A}
Fourier Amplitude (V)
Fourier Amplitude (D)
Power Amplitude:

sD

sV

SA

P3Vv

PsA

Actual Energy + Acc Bound

Actual Energy + Acc Bound + Vel Bound
Energy Time History

( dE / dt ) Time History

Energy Spectrum

( dE / dt ) Spectrum

Response Time History (D)

Respense Time History (V)

Response Time History (A) 57

»

m

14. Access to the record trimming tool

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

16. Use this button to scale records to the specified PGV level.

17.Use this button to restore records to their original state. (after scaling or
trimming)

18.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.
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19. Axes right-click Menu, includes the following settings:

Clear the current axes (left or right).

Make a copy of the current axes in a new figure.
Reset all plots (both left & right axes)

Switch to Single Table mode (same as 9).

Switch to Double Table mode (same as 8).
Extend the width of selected axes:

SR S o o

—

Extend right axes

-

Extend left axes

Tools Menu

Reset all plots (both left & right axes) [Toots |

Save the current plots to the *.PNG file ; T Z"'ufkps'::: Ez:z
Select the QuickSave Folder 3 Select QuickSave Folder
Select the colormap for the lots 4 | Sselect Colormap

PwnNE
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9. Design Spectrum Tool

5— —3
(7 - A
4| Design Spectrum Tool El_léj
File Edit
Ground Motion Parameters
1 Ag, o 1 Vg, cmis: 122 103

Dg, 91.5 Dramping: 0.05 = = = mean + o
mean
mean + o

mean

O

pa - Auto-Refresh —J Log 4
2 Ezé ’Adci / Refresh ]— ’ Copy Figure ] 6
7

!D Inelastic Spectrum, Mu:| 2 |

i)
) | B
Display Tables | Vel (base) - =
: =
Mean Spectrum 8
Settings o
° stons) || 2
Earthquake g
10 Tabas, Bajestan, L - g
Tabas, Bajestan, T = E Add / Refresh
Tabas, Boshrooyeh, L Display Coefficients
Tabas, Boshrooyeh, T Copy Figure
Tabas, Dayhook, L
q I N 3
11 Correct GM Parameters <
5 Mean ©
PGA = 0.22269 (g) i . e
PGV = 25.0665 cmis [T Mean+SD
PGD = 142204 cm Apply
12 — —13 14 —

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

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

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.

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.

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

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

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. Access to response spectrum settings (for the suite response spectrum calculation)
11.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)

Note: In some cases, the match cannot be achieved correctly. In this case, you can
modify the default period points (Ta = 1/33, Ty = 1/8, Te = 10 and Tf = 33) using the
Period Adjustment Tool (from the Edit menu.)

12.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)

13. Axes right-click Menu: includes the following options:
1. Add/Refresh option
2. Display the Amplification Factors
3. Make a copy of the current axes in a new figure.

File
2
1 Export * Design Spectrum 1 * Elastic 5
3 Suite Mean Spectrum Inelastic 6
4 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
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Edit
1. Copy current axes to a new figure
2. Display the Amplification Factors used to
calculate the design spectrum 1 Copy Figuee
. . 2 Display Coefficients
3. Period Adjustment Tool 5 Adjust Period Points
4. Access to response spectrum settings (for the 4 Spectrum Settings
suite response spectrum calculation)
9.1 Period Adjustment Tool
4. Period Adjustment Tool — &1
GE =
10°
2
=
=
3
5]
Z
£
=
@
107 e
102 T Ty 10° T T 102
Period (s)
T0 Ta Th Te Tf T1
0.0200 0.0303 0.1250 10 : 33 50 ;
2
Correct GM Parameters | Panel
3
PGA = 0.01943 (q) @ Mean ALE L E
PGV = 043560 cmis () Mean = 3D Vg, cms; 122
PGD= 0.02114 cm Dg, cm: 915

1. Modify the default period points (Ta = 1/33, Tb = 1/8, Te = 10 and Tf = 33) using
this table. (Note that first and last values are fixed.)

2. Use this panel to calculate the design spectrum compatible with the mean (or mean
+ SD) response spectrum of the suite. (and click on the apply button)

3. Click on OK button to confirm the changes and return to the previous window.
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10. Response Spectrum Tool

11

- ~
[ Spectrum Tool - Tabas, Sedeh, T l = |
Spectrum Type 9
@ Elastic Spectra
o
~) Constant-Ductility Inelastic Spectra [| Yield Deformation— 3 8 ?;;
o
Plot Options 7t 15%
Dcans VoA | [(Reresn -5 20%
Period - L e Tripartite '-6 EBF
Freguency Velocity A
Displacement - | Acceleration b= 5L e
i o - ~—
=T Pseudo-Velocity - -~
[T Logx [] Log | |pseudo-Acceleration 8 g ,// R
| Di o4l —
[7] Display Legend 7 g ///f
Damping Settings Inelastic Spectra E 3l el
e
9 Min. T 0.02 15 ——17 —=
10% ] Step 0.02 0.0l ——18 2 ///,/.r-‘ Refresh
15% ax. T g 0.05 4—19 = Tripartite Plot
- 1+ e .
- Review Results
20% rJ Log Spacing Elastic Spectrum__ 5
il |_|__| Variable dt 0 L L L Show Table
0.02 R ! 2 . 9 Copy Figure g
Review Results Period (s)
12— L 15 L 16 21
L 14

13—

4. Select this option to calculate the elastic spectrum.

10.
11.

12.

13.

14.

15.

16.

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 show 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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17.Enable the use of a variable time step.

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

19. Use this button to review the analysis results.

20. Ductility Factor for inelastic response spectrum.

21.Acceptable tolerance for the Ductility Factor convergence.

22.Damping Ratio for calculating inelastic response spectrum.

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

24.Axes right-click Menu, includes the following options: Refresh, Tripartite Plot,
Show Tables, Copy Figure and Review Results.

10.1 Review Elastic Spectra

|4 Review Results: Elastic Spectra El_lﬂ—hJ

w

Period | Sd | Sv | Sa ' ' ' ' s N\

»
=]

27600{ 28694 6.5981| 0.0152 i / N
27800 29929 6.9752) 0.0157 | \
280000 3.0967| 7.1884| 0.0160 [
282000 3.1789| 7.3243| 0.0162
2.8400{ 3.2395| 7.3866| 0.0162
2.86000 3.2776| 7.3852| 0.0162
EEE] 32988 73172 00161
29000 3.2986| 7.2211| 0.0159
292001 3.2877| 7.1150/ 0.0156
294000 3.2685| 7.0008| 0.0153
296000 3.2443| 6.8906| 0.0150)_
29800 3.2187| 6.7874| 0.0147
A 21941 66307| 0.0144 L / W Show Table
3.0200) 3.1718| 65773 0.0141 4
3.0400| 3.1518| 6.4825 0.0138
3.0600| 3.1338| 6.3895| 0.0135
3.0800] 3.1170| 6.2962| 0.0133 Period (s)
3.1000f 3.0885 6.2003| 0.0130
3.1200| 3.0804| 6.1005| 0.0128
3.1400] 3.0592| 5.9982| 0.0125
3.1600] 3.0371| 5.8970( 0.0123
3.1800) 3.0151| 57980| 0.0121
320000 2904l S70edl 00118

o =1} -~
T
-,
—
1 1

»
N
N

Displacement {cm)

M|
M
T
-

Copy Figure

l

=

5 6
4

=
o
ra b
(&)
=

Copy Figure
Show Table

A \
——»_/"\/\/"\_,M’/\L/\/r\vf '\Ul'{ \vrnﬂ'-.u.-/n‘\/ \\/-\I'.\

\/

o

5 10 15 20 25 30 35
Time (s)

Displacement {cm)
[=3

'
wn
o

2 D Fix *Lim Damping: |95 v.

1. Select each column from this table (Sq¢/Sv/Sa) to plot its spectrum as well as the
corresponding response time history.

2. Enable this checkbox to fix the Y-axis limit of the response time history plot.
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3. Select the desired Damping Ratio from this list.

4. Axes right-click Menu, includes the following options: Copy Figure and show table.
(Table data will be automatically copied to the clipboard - Auto Copy feature)

10.2 Review Inelastic Spectra

- 5
|4 Review Results: Constant-Ductility Inelastic Spectra @_Iéj
- 500
Period f-bar Mu

13 0.71594 1.49 - u, =11.7044
135 07147 15 _
14 0.71147 1.49 Umay = 17.5867
FEE 045219 1.5 -
15 0.49213 151 yd
185 049834 15 = / yd
16 050457 15 = e pd
165 0.51088 1.51 g C pd
17 0.52385 15 = £ ) /
175 053019 1.51 // e
18 0.75 15 g

1 185 076875 1.49 1 Copy Figure
19 0.73031 15 =
185 0s 15 Show Table
2 0.5125 149 500 . ) . .
if 259;;‘ : -:9 L -30 -20 -10 0 10 20 30
215 060706 15 L el i 2
22 0.62224 15 = )
225 068448 15 2 G Copy Figure
23 068448 15 5 f o Vel s
235 088448 15 £ 0 4"\/\ %WMW“ —AAAAAAS
24 0.68446 15 g
245 068446 149 2 e . . . . . . . .
2.5 0.68448 148 [ 0 5 10 15 20 25 30 35 40 45
255 065024 1.51 - Time (s)

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. Axes right-click Menu, includes the following options: Copy Figure and show table.
(Table data are displayed for the response time history or inelastic hysteresis loop.
Data will be automatically copied to the clipboard - Auto Copy feature)
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11. SDOF Tool

- 5
(4| SDOF Analyzer Tool = et e
Edit Tools Help
Plot
TE" 0.1 I - T T T T T T T T T
= VoV N A
20050 L/ VN oA -
| A AT A ™
dEJ I| |I S R O T A O U O L A S -’\ Tara .
= oR- [ f I'. I.' by '.|I f.' L/ (R EY / AR \/”\ f LY \//\//\ NN A
| W L/ \
& o008 TR f I'U'I '.Un' VARV \WARRVARIAY
05 -1 ! —
3 I'. JI l'u'l v
O 01 I I I I I I I 1 I
0 2 4 6 8 10 12 14 16 18 20
1 Time(s)
| :
Velocity Y=o
3 Acceleration 1 m 1 Beta | 0.02 1.97392
ABS. Acceleration 3 k [39.4784] Tn 1 0.05
Kinetic Eneray L c [025133] wn [52e3z
Potential Energy —
Damping Energy Wd |5.2519 L m
Yielding Energy AN
Play Simulation Nonlingar Analysis
4 Copy Figure || Show Table 8 g 10
5
Load T
e Earthguake Station ID
() Direct Force 1 [Tabas Bajest
6 ") Seismic Excitation 2 [Tabas Bajest( |
L@ Free Vibration 3 _[Tabas Boshr|
4 |Tabas Boshri
Initial Conditions 5 |Tabas Dayho
u 0.1 m & |Tabas Dayho—
i ¥ 0 mis 7 |Tabas Ferdo
8 |[Tabas Ferdoy Force
Tmax:| 20 | OT:[0.001 | S [Tabas Kashm = Add Func. || AddEnv. || Merge || Load | | Save
4 | b
\
11— —15
12— —14
13—

1. Specify the system's non-linear (elasto-plastic) behavior using one of the following
methods:
1. Enter the yield deformation (Uy) and the yield strength (Fy).
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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5. 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)

o

Select the type of analysis. (forced vibration / seismic excitation / free vibration)

N

If the free vibration analysis mode is selected, the initial conditions, time step and

maximum analysis time can be determined from this section.

8. Use this button to perform the analysis.

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

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

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

12. Use this button to add an envelope to the existing function.

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

14. Load function from a *.txt file

15.Save the current function to a *.txt file

Edit
Load 4
Tools  Help save 9

Merge |

1 Edit Functions 4 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 (Video 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
. . Tools
1. Display nonlinear parameters
. Display Monlinear Parameters
2. Access to Damping Calculator Tool _
Calculate Darmping
Help

r .
|4 Figure 1 [ = éj
Quantity Unit

m Ton

k kMim

c kMN.=/m

Beta -

Fy kN

Uy

Tn, Tmax, DT S
———————————

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

o]

1 Unit Table

11.1 Video Settings

Sawve Video to File

- -
|4 Video S[ =3 &J
F.Skip Factor 1 -

Scale Factor: 1
Start Time: 0
Duration: 0

File Name: Video

’ Cancel ] ’ oK

l

1. Set the skip frame factor (useful to speed up when time step is too small)
2. Enable to save the video (*.avi)

3. Set the default name foe the SDOF simulation videos
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11.2 Damping Tool

vk R

N e W =

4| Damping Tool l = LX)
Edit
Disp. Farce 4 Disp. Farce
0.1000 3.9478 0.1000 0 -
0.0882 3.9168 — | _ 2 — 00882  0.0187 —
0.0969 3.8242 Z a Z 0.0969  -0.0391
0.0930 36720 :m u_:' 0.0930 -0.0577
0.0877 34628 _ 2 0.0877 -0.0753 _
ED=0 -4 ED= 10
Esg =0 0.1 . 0 01 0.1 ) 0 01 Beta = 0.02 11
W_eff= 0 Disp. (m) Disp. (m) C = 0.251 ki.mis 12
Beta=0 —_| Frame Selected Area [ Go to the closest Peak ] 13
‘ 14
15
? 14] | T 1 T2| 19 |[4] [ |
— 0.1 [« =— T T T T T T T
= A =
g ANAWAY WA /[ VAN ANA e ta ot
T W VY H LA L AN P Ny, e o = =
g O~ t \VARY; J’\,f_’[X\I’/S\JG\ (A RARA A==
=] Vo \\/
@ WY v
F 01 Yo I I | I I I | I
(=] 2 4 6 8 10 12 14 16 18 20
Time(s)
7 |
8

Dissipated Energy (energy loss)

Strain Energy

Effective frequency (frequency of the equivalent linear system)

Equivalent Viscous Damping Ratio

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)

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

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

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

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.
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10. Dissipated Energy

11. Damping Ratio

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 | 9
Fd-DPlot | =

4

Displacement Response

1. Copy Figure

2. Displacement-Spring Force diagram
3. Displacement-Damper Force diagram
4. Time history of Displacement response
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11.3 Add Function

[#| Add Function E‘_Iﬂj
Plot
GS T T T T T T
s |
= |
g oo "*-v’l,|| it MWHMWWMWMn%WMﬂH\m*
2 i
05 L 1 1 1 1 1
0 5 10 15 20 25 30
Time
Type
1 Start Time 0 Amplitude 1 @ Sin ) Step 7
2 End Time 30 — Period 1 () Cosine  (C) Ramp
3 DT 0.1 Number of Cycles 1
’ Cancel ] ’ OK ]
4 :
5 —
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.

No v bkwnNeR

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

05T

Function

0 5 10 15 20 25 30
Start Time End Time

Time
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11.4 Merge Functions

rT Merge Functions [ = ér
Plot
1 1
= =
5 LA
% o li— 5
¢, LU -
-1 0
0 10 20 30 0 10 20 30
; Time Time
s nr“w
eotl “‘HH\
<, LU
L LA | | | |
0 10 20 30 40 50 60
Time
Select Function Force
] ] Function 1 ? Function 2 ’ Add Function ] ’ Add Envelope } 5
Action
Load F1 ] [ Load F2 ] |;Create Mew Funt:j| Add to Existing Func.| | Sawve 6
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.
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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11.5 Add Envelope

”
E Add Envelope =l
x | v |
1 o 1]
2 5 02000 |5
3 10 gAY E
1 4 15 U =
5 20 1
[ 30 1
0 10 20 30
Time
2 Scale Factor: 1

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

N o v bkwnN

~
(4 Edit Table Data = e
Tools ¥
Edit Table
Earthquake Station ID Station Name Comp Magnitude Mo Depth Fault Name

1 |[W.EMCH.HNE D.EMSC-20181224_000... EMCN MONTE HNE 0 0 0
TN.EMCN..HNN.D.EMSQZM81224_000.. EMCN MONTE HNN 0 0 0
TIV EMCN. HNZ D EMSC-20181224_000... EMCN MONTE HNZ o o o
TN.EVRN..HNE D.EMSC-20181224_000... EVRN SANTA HNE 0 0 0
TN.EVRN..HNN.D.EMSQZM81224_000.. EVRN SANTA HNN 0 0 0
TN.EVRN..HNZ.D.EMSC—20181224_000.. EVRN SANTA HNZ 0 0 0
TN.GALF..HNE DEMSC-20181224_000... GALF GAGLIAND HNE 0 0 0
TN.GJ‘-\LF..HNN.D.EMSC—ZMMZA{_UUU. . GALF GAGLIAND HNN 0 0 0
TN.GALF..HNZ.D.EP.‘SC—ZUW81224_000.. GALF GAGLIANO HNZ 0 0 0
TN.SSY..HNE.D.EMSC—201B1224_UUUU... S8Y SORTINO HNE 0 0 0
TN.SSY..HNN.D.EMSC’ZM8124_0000.. S8Y SORTINO HNN 0 0 0
TN.SSY..HNZ.D.EMS&ZU‘\MZ‘LDUUU.. S58Y SORTINO HNZ 0 0 0
?MN.CEL..HNE.D EMSC-20181224_0000... CEL CELESTE HNE 0 0 0
TMN.CEL..HNN.D.EMSC’ZMB1ﬂ4_0000... CEL CELESTE HNN 0 0 0
TMN.CEL..HNZ.D.EMS(}ZM51224_0000... CEL CELESTE HNEZ 0 0 0

4 [ b
Edit Specific Column Edit Multiple Selections FlatFile Metadata

Earthquake g Vale Set Replace [T Enable Se Apply

Station ID

Station Name - -

Mo

Depth 1 2— 33— L— 4 L5 —6

Fault Name

Mech.

F.R.Length

Width

A F.Disp

Slip Rate

Vs30

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.

Use this button to search and replace any pattern in 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. It is also possible to load the FlatFiles generated using the FlatFile Builder
Tool.
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8. When the FlatFile is loaded, you can use this button to automatically replace the
available information into the database. (Note: If the provided NGA FlatFile is
loaded, SMDA searches the FlatFile by the earthquake name, and the record’s
station. If you have changed these values in the dataset, the software will not be
able to find the record from the FlatFile. For the other FlatFiles generated by the
SMDA, the filename is used to find the matches)

Impotent: Starting from the 2025 version, after loading accelerograms into the SMDA,
the filenames are also stored in the dataset. This is necessary to keep some modules
functional. If your dataset is created using a previous version of SMDA (which has the
filenames assigned into the “Earthquake” field) you can use the Fill FileName feature
from the Tools menu. However, you will be asked to enter the file extension.

37



Quick Start Guide | B

13. Duration & Trim Tool

[CS -

[ Ry R N L]

[#-]

10

r 5
|4 Duration & Trim Tool I. = et S|
Plot
Tabas Iran, Bajestan, L
= T T T T T — T -
Time MAcceleration . 0.1
19.9200 0.0602 »| 2 0.05 L i
19.9400 00512—| §
19.9600 00403 | & o ‘ k w i
19.9800 0.0167 %
20.0000 -8.9353e-04 8 0.05 ! -
20.0200 -0.0135 < :
annann Annne 01 i i ; 1 1065 L ) -
[ : ; 0 5 10 15 20 L—1 ap 35
lSave Trimmed EQ || Copy Figure X
I Time (s)
Duration - -
. i Earthquake TDuration UDuratien
_) Total Duration
) Y Tat B 38.9800 0.3 »
~) Uniform Duration s 2 |[Tabas Iran, Bajestan, T 38.9800 0.2
@ Bracketed Duration Acceleration Level, g- | 0.05 3 [Tabas Iran, Boshrooyeh, L 34,5300 186=
) Significant Duration 5 95% 4 |Tabas Iran, Boshrooyeh, T 34 8800 17
i Tabas Iran, Dayhook, L ; g—
T Display Arias Intensity Plot Z Y 20,5800 83
& |Tabas Iran, Dayhook, T 20.9800 6.7
") Custom 0 20 7 |Tabas Iran, Ferdows, L 39.9800 0.8
Duration 11.0]6 8 ([Tabas Iran, Ferdows, T 39 9300 06 -
4 mm | 2
: ; c
Min Acc Level: 0.02685g Cancel l [ oK
Win Duration: 20 985

N o vk whpR

o0

10.

Save the currently selected Trimmed Record to a *.txt file.

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

Display Total Duration for the selected record (on the plot and in the textbox 9.)
Display the Uniform Duration for the selected record.

Display the Bracketed Duration for the selected record.

Display the Significant Duration for the selected record.

If this checkbox is enabled, the Arias Intensity plot will be displayed after
calculating the Significant Duration.

This option allows specifying a custom range for trimming the records.

The calculated duration is displayed in this textbox.

Minimum available Acceleration Level and Duration is displayed here. You cannot
use values larger then these levels for the trimming.
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14. Accelerogram Rotation Tool

4] Record Rotation Tool

LOe

H1

j 0 **"”W”H”‘M"WW*WWWW

0 5 10 15 20 25 30

H2

R e

0 5 10 15 20 25 30

Acc.g)
o

3 ——[—T] Downsampie to 0.02s

Detect Pulse

[T Flip H1 H2

Rotated 9

05 g 300
0 :
05 P [

Acceleration (g)

Vel. (m/s)
- o
r 1o
% |
d (cm;

Display Duration
Enable

Uniform @ Bracksted () Significant

Acceleration Level, g 005

Axes 2 Options
Enable
CEEEEX

Fo

%) Fourier ©) Po
[ Loox 7
[C Logv

[ Fx X-Lim XLin [0 | [10 ]

wer |

1" 12 ‘|
Theta= | 120° k

(eren] (1] [ il

Period (s)

L 9 Export Selected

1. Detected pairs of horizontal accelerograms are displayed in this table. Select

desired record to apply the rotation analysis.

Use this checkbox to reverse the order of horizontal components (H1 & H2)

3. To speed up the process, you can down sample input accelerograms to dt=0.02s.

4. Using this option, the Duration for the selected record will be displayed on the

acceleration time history of rotated record (based on the selected method).

5. Using this option, the velocity pulse — if exists — will be displayed on the velocity

time history of rotated record using the selected method.
6. You can change the type of graph displayed on the Axes 2 (the bottom axes). Axes

1 is reserved to display the PSA.

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

to the bottom axes).

8. Use this option to set the X axis limits (applicable to the bottom axes).

9. If enabled, X axis limits for the next plot are fixed to the values defined in previous

step. Otherwise, it default x axis limits will be used.

10. Using this option, you can export the current rotated accelerogram to *.txt format.

11. Use the slider to change the rotation angle.

12.You can directly enter the rotation angle in this textbox.
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15. Arrival Time Correction

(e i EE—)
S OE 3 4 ~

T Panel Load Record Time
Corrected Flot Original | [ Plot Corrected Reed framAce__}

5 Sort by Dist [¥] Sert by T(abs)| Read from the acoslerogram
e
P A e
Load from Text File

7 ——1_] Dispiay Names? Resd from a 1-columns * ixt

B e
— XLim o 269.995

Name | Time | T@abs)| DT | TimeStep
[TK.4612. HNN.D.NT-... 10:24:33.... 37473.55 0.0050 235000 »
ITIC 4612 HNE DINT-... 10:24:33. 3747355  0.0050 2350.00 1=
|TIC 4406 HNN.DUNT-_. 10:24:34. 3747415 0.0050 2489.40
ITIC 4612 HNZ DUNT-... 10:24:33. 3747355  0.0050 2350.00
TK.0131. HNN.DUNT-... 10:24:44.... 3748459 0.0050  4556.80
|TIC 4406, HNE DINT-... 10:24:34. 3747415 0.0050 248940
ITK.0131. HNE DINT-... 10:24:44. 3748459  0.0050 4556.80
ITK.4406. HNZ.D.INT-... 10:24:34.... 37474.15  0.0050  2469.40
|TIC 4409 HNN.DUNT-_. 10:24:31 37471.87  0.0050 2013.40
TIC 3802 HNE D.INT-... 10:24:37. 3747789  0.0050 3217.80 =

Pane!

‘ [T eut & Fir 0 0 Preview ‘

1. Use this button to read the record time directly from an accelerogram file.

2. Use this button to load record time data from a text file. The file should be a single-
column .txt file without a header line.

3. Use this button to plot the original (uncorrected) accelerograms.

4. Use this button to plot the corrected accelerograms.

5. Use these checkboxes to to sort the record list either by distance (if distances are
available in the dataset) or by absolute arrival time (after loading the record time)

6. Use this button to display the record times for the accelerograms on the graph
(blue ‘x” marker).

7. Using this checkbox you can set whether the names of the records are displayed
on the plot or not.

8. Use this option to manually set the X-axis limits (time range) on the plot.

9. Table showing detailed information about each record, including: Record’s Name,
Record’s Time, Absolute arrival time, Sampling interval (DT) and the Number of
time steps that needs to be added at the start of each accelerogram (TimeStep)
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10. Use this options to trim (cut) and fill the data within a specified time window.
Define the start and end times (in seconds) and click on the Preview button to show

the effect.

Corrected

Corrected

Acceleration (g}

Acceleration (g}
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16. Batch Processing

[4\] Batch Process = ]
% 8 E 3 4 -
Original Processed General Semng—‘ ’7 Load fc & fh
ok Pnzzunll Napoli M4.6 (30-6-2025), Napoli Fuorigrotta, HNZ . |PDZZUD|i, Napoli M4.6 (30-6-2025), Napoli Fuorigrotta, HNZ Fiter Order. \—,_1 [ Losd from Flatfic |
Truncate: Auto Read fc & fh from the
3 g 0 — it g e | Edit Selected
g 0 g Ju 1
= & Foliz) o1 M}
€0.05 = ; . . z : = 01 - : = z Fn (Hz) 50 H = ma
0 20 40 60 80 100 120 0 20 25 30 ~coll file with
0
:EUT g 1 7434
\— 5
2 o - 20 Nl\‘,"vvw“r- Wl\rmandmesrromnmene— €z
= - 3 6
> 860.3628 . L . > L .
10008 {260 R R BT 2 R 7
%10

15 —~ 02 Search records with PGA= | 0.01 |g
Eom .|| E v . 1 8
. — . oA AW P Y
gs — B g \‘ Display Option
a, a @ [0.1722 [ o Fa g
5 0 15 20 25 30 Theoretical low-frequency slope 10
Time (s) [ Displaylegend | 44
Earthquake Station ID Station Name Comp Fc Fh

Pozzuoli, Napol 146 (30-6-2025)  POZT PozzuoliRione Terra HHE 0.1000 50 -
Pozzuo, Napoli M4.6 (30-6-2025)  POZT PozzuoliRione Terra HHN 0.1000 50
Pozzuo, Napol 146 (30-6-2028)  POZT PozzuoliRione Terra HHNZ 0.1000 50 3
Pozzuol, Napoli M4.6 (30-6-2025)  CNIS Campi Flegrei - Isola di N... HNE 0.1000 s0
Pozzuol Napoli 4.6 (30-6-2025)  CNIS Campi Flegrei - Isola di N... HHN 0.1000 50
Pozzuoli, Napoli M4.6 (30-6-2025)  CNIS Campi Flegrei - Isola di N... HNZ 0.1000 s0
Pozzuoll, Napoli M4.6 (30-6-2025)  NAFG Napoli Furigrotta HNE 0.1000 50
Pozzuoli, Napoll 4.6 (30-6-2025)  NAFG Napoli Furigrotta HHN 0.1000 50
| Pozzuol, Napoli 4.6 (30-6-2025) [T Napoii Fuorigrotta HNZ 0.1000 50
Fozzuoli, Napoll M4.6 (30-6-2025)  CPOZ Darsena Pozzuol - Stazi... HNE 0.1000 50
Fozzuoli, Napoll 4.6 (30-6-2025)  CPOZ Darsena Pozzuol - Stazi... HHN 0.1000 50
Fozzuol, Napoli M4.6 (30-6-2025)  CPOZ Darsena Pozzuoli - Stazi... HNZ 0.1000 50
Fozzuol, Napoli M4.6 (30-6-2025)  NACO Napoli Coroglie HHE 0.1000 50 _

1 0 1
10 10 10
P ey ()

1. Load filter cutoff frequencies (fc and fh) from a standard FlatFile. This option reads
predefined filter settings for batch processing.
2. Load filter cutoff frequencies (fc and fh) from a two-column text file without a
header. Use this to import custom frequency values for selected records.
3. Set the filter order, which determines the sharpness of the filter’s transition band.
Higher values produce steeper cutoffs.
4. Select how the filter truncation is handled. Available options are:
1. Auto: Truncates on both ends.
2. Off: no truncation.
3. End-Only: Truncates the end of accelerogram. Useful when you have
corrected the accelerograms for the arrival time.
5. Manually specify low (Fc) and high (Fh) cutoff frequencies (in Hz) for the selected
record(s). Remember to “Save to Selected” to update the data in the table.
6. This feature searches and lists all records that currently lack defined cutoff
frequencies in the Set Value window, allowing you to quickly enter incomplete
data.
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7. Find records with potentially problematic cutoff frequency values that may need
adjustment.

8. Set a threshold to find records with PGA exceeding the specified value, and
optionally filter by maximum ratio criteria, which tries to determine the deviation
from the theoretical low-frequency slope:

10'5 L

Fourier Amplitude
o

10-10 L

102 107! 10° 10’
Frequency (Hz)

9. Enable to display of the Fourier Amplitude Spectrum (FAS) of displacement for the
processed record.

10.Overlay the theoretical low-frequency slope (proportional to f2) on the Fourier
spectrum.

11.Enable this checkbox to show the legend on the plot.
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16.1 Batch Processing: Set Value Window

.
|4\ Batch Process | Set Value

1
20— vﬁf“’\l\——‘—‘-‘-\—"—‘——
4]
g 1.0151
2
0 2 4 8 8 ]
o
— 20 =
) =
£ 10 10.4507 g
2 <<
= o sl 4 b ek [
= 0 m.,rm;’ FNM‘ \NW,WMW - B
= =
-10 3
0 2 4 6 8 &
0.5
P _
E ol VM_M /uwp‘, S
@05 Vi
2 0.6992
= -1
0 2 4 8 8 107! 10° 10!
Time (s) Frequency (Hz)
1
Edit Selected
Earthquake StationID | Station Meme | Comp | Fc Fh Order- Pozzuoli, Napoli 114 6 (30-6-2025) |4
Pozzuoli, Napoli 4.6 (30-6-.. COLB Campi Flegrei, Gall... HNN 0.1000 50 - =5 - Egz:z: x:g:: ;‘::'g ‘Sﬂﬁﬂﬁg’
Pozzuol, Napoli M4.6 (30-6-.. COLB Campi Flegrei, Gall... HNZ 0.1000 50 o) 5'0 Poazuoll Napol 14,6 (30.6.2025)
Pozzuoli, Napoli M4.5 (30-6-... CAANM Accademia Aeron... HNZ 0.1000 50 Pozzuoli, Napoli M4.6 (30-6-2025)
Pozzucl, Napoli M4 6 (30-6-. CS08 Solfatara Bordo C... HNE 0.1000 502 3 Apply to Selected Pozzuel, Napoli M4 € (30-6-2025) E
Pozzuoli, Napoli M4 8 (30-6- . CSOB Solfatara Bordo C._. HNZ 0.1000 50 1 e ';Eiiﬂﬂ:: x:gg: ;::g ggiﬁgig
Pozzuol, Napoli M4.6 (30-6- . CSTH Solfatara Tennis .. HNN 0.1000 504 oaly lo Pozzuol, Napoli 4.6 (30-6-2025)
Pozzuoli, Napoli M4 6 (30-6- . POZS Pozzuoli Solfatara  HNE 0.1000 50 panel Pozzuoli, Napoli M4 6 (30-8-2025)
Pozzuok, Napoli M4.6 (30-6-_. PGIG Pignataro Maggiore HNZ 01000 453000 ] Oisplacement FAS ';gz:z:: x:gg:: ;‘::'g Eggiﬁgg:} m
Pozzuoli, Napoli M4.6 (30-5- . ARL Airola HNE 01000 433000 Theorelical siope Pozzuoli, Napoli M4.6 (30-5-2025)
Pozzuoli, Napoli M4.6 (30-5- . ARL Airola HNN 01000 433000 T Pozzuoli, Napoli M4 6 (30-8-2025)
Pozzuol, Hapoli M4 6 (30-6-  MRT Wercato_San_Se . HGE 0.1000 325000 _ e Pozzuoli, Napol 4.6 (30-5-2025) i
Po ol Mapo 48 0-§-20

1. This listbox displays a list of selected earthquake records for editing.
Manually specify low (Fc) and high (Fh) cutoff frequencies (in Hz) for the selected

record.
3. Use this button to apply the currently set filter parameters (Fc, Fh) only to the

records you have selected in section 1.
4. Use this button to apply the filter parameters to every record in the list, regardless

of selection.

Note: To use the Batch Processing Tool, all the three components must
be available for all records in the dataset.
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17. FlatFile Builder Tool

(—

4. FlatFile Builder

~
==

Tools £
10 InputFile Fields Metadata for: Pozzuoli, Napoli - Mi 3.8, 2023-08-07 174528 (UTC) - (auth INGV) 1
Met Sta Chan loc | lat() | lon() |NomeStazi..| Filtro(Hz) | dist (km)  PGA (em/s’) | EPA (cm/sT) | PGV (
m POZS HNE - 408288 14.1300 Pozzuoli Soff... 0.1 -50.0 1 69,8100 251800 -
m POZS HNN - 40.8288 14.1300 Pozzuoli Solf_ 0.1 -50.0 1 22.0100 30.9600 i
m POZS HNZ - 40.8288 14.1300 Pozzuoli Solf _ 0.1-50.0 1 47,6400 14.0700
m BAN HNE = 40.3138 14,1652 Bagnoli Ist. N... 0.1 - 50.0 2 57.3600 17.6400
Nome Stazione "
Fitro (+12) m BAN HNN - 40.8138 14,1652 Bagnoli lst. N... 0.1 -50.0 2 65.4200 26.5600
dist (km) m BAN HNZ = 408138 14,1652 Bagnoli lst. N... 0.1 -50.0 2 28.1600 18.9800 .
PGA (cmis7) e i ] v
= =
Load Input *.FFin 1
Events Name 12 Event's Info 13 Current Events Accelerograms 14
Pozzuoli, Napoli - Wi 3.8, 2023-08-07 174528 (UTC) - (auth INGV) EventID | Event Name Date T Latitude | 2023250174523 23 POZS HNE asc -
Pozzuoli, Napoli - Ml 4.0, 2023-10-02 200826 (UTC) - (auth INGV) h ; 2023250174523 23 POZS HNN.asc
Pozzuol, Napoli- M 3.6, 2023-10-16 103621 (UTC) - (auth INGV) 1 Pazzual, Na... 9/7(2023 174528 408300 = | {5 023260174523 23 POZS HNZ 3sc
Pozzuoli, Napoli - M| 3 7, 2024-04-14 074424 (UTC) - (auth INGV) 2 Pozzuol, Na... 10272023 20:08:28 40.8302 2023250174523 38 BAN HNE asc
Pozzuol, Napoli- M 3.7, 2024-05-18 043055 (UTC) - (auth INGV) 3 Pozzuoli, Na... 10162023  10:36:21 40.8268 2023250174523.38 BAN HNN.asc
Pozzuol, Napoli- Mi 3.5, 2024-05-20 175114 (UTC) - (auth INGV) 4 Pozzuoli, Na... 411412024 074424 408282 2023250174523.38 BAN HNZ asc
Pozzuol, Napoli- Mi 4.4, 2024-05-20 181003 (UTC) - (auth INGV) 5 I_' Mo 5fGEEe  D430:55 ’ 2023250174523.38 POZT HNE asc
Pozzuol, Napoli - M1 3.9, 2024-05-20 184614 (UTC) - (auth NGV} 5 Pozzueli, Na... - 408350 | |o023250174523.39 POZT HNN.asc
Pozzuol, Napoli - M 3.6, 2024-05-20 210055 (UTC) - (auth INGV) ||« mn v 2023250174523.39 POZT HNZ asc -
Number of Events = 35 Nt = 4158 N =156
:
Qutput FlatFile Fields FlatFile Preview 16
Record D Record_ID Event D | Event_Mame | Event_Date | Event_Time | Event_Latit... ‘ Event_Long...l Event_Dept... | Magnitude = Mag_Type Area | Data_?
1 Pozzuol, Na... 8/7/2023 17:45:28 4083 14.147 3 38 WD flegrei NGV
1 Pozzuoli, Na... 8/7/2023 17:45:28 4083 14.147 3 38 WD flegrei nev |
1 Pozzuol, Na... 8/7/2023 17:45:28 40.83 14.147 3 38 WD flegrei NGV
1 Pozzuol, Na... 9/7/2023 17:45:28 40.83 14.147 3 38 WD flegrei NGV
1 Pozzuol, Na... 8/7/2023 17:45:28 4083 14.147 3 38 WD flegrei NGV
| 1 Pozzuoli. Na.l TI2023 17:45:28 40.83 14.147 3 38 WD flearei NGV T
4 1 3

| 6 - Edit Fixed Values

[ 3 - Output Settings ] [ 4 - Generate FlatFile ] [ 5 - Add Station Info

——
| | ‘ | | g Export to *sed
3 4 5] B8 7

Use this button to load the input file (*.FFin)

Use this button to load the Events Info file (*.xls)

Use this button to assign the Input File fields (from listbox 10) to the FlatFile fields
(listbox 15):

rz FlatFile Builder | Assign =0 — A
1 |

Station_Code Sta -
Station_Name Nome Stazione -
Station_Latitude_deg Lat (%) -
Station_Longitude_deg Lon (*) -
Station_Elevation_m -
Site_Class EC8 -
5C_Type -
V530_m_s -
Epicentral_Distance_km dist (km) -
Hypocentral_Distance_km -
JB_Distance_km -
Units -
Filter_Type -
Filter Filtro (Hz) -
PGA PGA (cm/s?) -
PGV PGV (cm/s) -
PGD PGD (cm) -

45




Quick Start Guide | B

4.

6.

7.

Use this button to generate the FlatFile. A preview of the FlatFile is displayed in the
table 16.

If you have additional information on the elevation and soil type of the stations,
you can load it using this button. The accepted format is *.xlsx file with 5 columns,
as follows:

Station ID Latitude Longitude Elemi;lon Soil

AMSN 41.4684 13.3336 107 B
ARI 41.1546 15.0903 785 B
ARL 41.057 14.5429 503 B
ARR 41.1418 15.0819 639 B
ATI 41.6219 13.7948 439 B
ATN 41.6203 13.8012 472 A

AVHO 40.9221 14.7985 467
AVL 40.9228 14.787 422 B

Some values are constant across the entire FlatFile. You can set them using this
button.

74\ FlatFile Builder | Set Fixed Values [
1
SC_Type EC8
Units Cm-5

Filter_Type Butterwarth

In case the epicentral and hypocentral distances are missing from the input files,
you can use this option to automatically calculate them. SMDA calculates distances
using the latitude and longitude coordinates and elevation of the station and the
coordinates and depth of the earthquake hypocenter.
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4| FlatFile Builder | DistTool

ol
JaY
60 F AR o
& A Aﬁ
a A > Sa
40 A
A Ja
A pay A Do,
£ o Fa) i =
= A £ 000 | N
£ A A 5 N
= + = a
= of A ] A, =41.9km
s P N 2 1500 | N 3000 m
- n . ~
20} i ~
A A ~
-2000 - N
FaY A N
40t J .
A 2800 | ~
N
6o} A N
-3000 | ¥
80 60 40 20 0 20 40 60 0 10 20 40
X (km) Distance (km)
RecordID | EventID | Event Name | Event Latit.. |Event Long..|Event Dept... Station CodeStation_Lati.. Station_Lon..| Station_Ele..| Reff | Recalc | Rnff | Rh_calc
8 1 Pozzuoli, Na. 40.8300 14,1470 3NAD 408717 14.2800 146 12 12.1000] 12.5000| ~
s 1 Puzzuol, Ha 0800 141470 acm w75 139012 169 2 227000 22:5000
10 1 Pozzuoli, Na. 40.8300 14.1470 3CNC 41.0777 14.0250 17 29| 29.4000 28.5000|
1" 1 Pozzuoli, Na. 40.8300 14.1470 3 PGWG 41.1380 141738 99 40, 39.9000 40,
12 1 Pozzuoli, Na. 40.8300 14.1470 3 41.0570 145429 503 42| 41.7000 41.9000|
13 1 Pozzuoli, Na. 40.8300 14.1470 3MRT 40.7901 147529 184 51 51.2000 51.3000|
14 1 Pozzuoli, Na 40.8300 14.1470 3RCC 412888 13.9803 636 53| 52.9000 53|
15 1 Pozzuoli, Na. 40.8300 141470 AVZA 40.9291 147667 537 53.3000/ 534000/ 7

8. Use this button to export the Flatfile. Two files will be generated: *.xIsx and *.mat.

If required — by some SMDA modules — the latter one can be loaded to provide

additional data.

Note: you will also be asked whether you want to export in SIMBAD format as well.

However, it is only feasible if the accelerograms are already processed. Otherwise, you

need to use the updater tool.

9. Use this button to quickly generate and save the SMDA dataset (*.sed) files for both
individual earthquakes and the entire Flatfile.

10.The input file fields are displayed in this listbox.
11.This table shows the metadata for the event currently selected from the listbox 12.

12. All available events are listed in this listbox.
13.The Event’s Info data can be entered/edited from this table. The Event’s Info can

also be loaded from a *.xlsx file. The accepted format is as follows:

ot R el e v o i W2 R
1 N:")’;Zi“’\‘/’l';'_s 9/7/2023 |17:45:28| 40.83 | 14.147 | 3 38 | MD

2 N:F‘)’élzi“’\‘/’l';’o 10/2/2023 [20:08:26| 40.83 | 14.149 | 3 4.0 MD

3 N:sélzi“&';"61o/1e/zoza 10:36:21| 40.82 | 14.142 | 2 36 | MD

4 N:sgﬁ“&';j 4/14/2024 |07:44:24| 40.82 | 14136 | 3 37 | mD

47




Quick Start Guide | B

14. List of the current event’s accelerograms are displayed here.

15.The output FlatFile fields are displayed in this listbox.

16. A preview of the FlatFile is displayed in the table.

17.1 Input Generator

r
|4 FlatFile Builder | Input Generator

- elect Folder

1-Selectfiletype  RAN (asc) EASPEEDVAN CF\ - PZ ALLVPZ - 35 3 - Make Input * FFin oK
Folders Events Name Current Event's Accelerograms
; | | Folder Event Name | 2023250174536.74.ARR HNN.asc * Lat () Lon (") |Station Na.. Filter (Hz) | dist
2023250174536, 74 ARR HNZ.asc
1 P li, Napoli - MI 3.8, 2023-08-07 174528 (UT P li Solf... 0.1 - 50.0
3 ozzuol, Hapol s ¢ *| 2023750174536 2 FORN HNE asc ke G
" 2 Pozzuol, Napoli - Wi 4.0, 2023-10-02 200826 (UT. 5023250174536 82 FORN.HNN.asc 40.8288 14,1300 Pozzuoli Solf... 0.1-50.0
5 3 Pozzuol, Napoli - M1 3.6, 2023-10-16 103621 (UT. 2023250174538 82 FORN.HNZ.asc 40,8288 141300 Pozzuoli Solf... 0.1-50.0
g 4 Pozzuoli, Napoli - W1 3.7, 20240414 074424 (UT 2023250174536.94 ARLHGE .asc 402138 14,1652 Bagnolilst. N 0.1-50.0
2023250174536 94 ARLHGN asc
s 5 Pozzuol, Napoli - M1 3.7, 2024-05-18 043055 (UT. IZE01 74556 94 ARLHGZ ase 40,8138 14.1652 Bagnolilst N 0.1-50.0
9 6 Pozzuol, Napoli - Ml 3.5, 2024-05-20 175114 (UT. 2023250174535 95 ISR HNE asc 40.8138  14.1652 Bagnolilst N 0.1-50.0
10 7 Pozzuol, Napoli - I 4.4, 2024-05-20 181003 (UT. 2023250174536 95 ISR HNN.asc 40,8208 141210 PozzuoliRo... 0.1-50.0
11 i 2023250174536.95.ISR HNZ asc i
8 Pozzuol, Napoli - M1 3.9, 2024-05-20 194614 (UT. PozzuoliRio... 0.1-50.0
12 » tapol ' L 2023250174537.70.CBPH HNE.asc LA R X
13 9 Pozzuoli, Napoli - W1 3.6, 2024-05-20 210055 (UT.. 2023250174537 . 70.CBPH.HNN.asc 40.8208 14.1210 Pozzuoli Rio... 0.1-50.0
14 10 Pozzuoli, Napoli - M1 3.5, 2024-06-08 015204 (UT... 2023250174537 70.CBPH HNZ asc 40.8400 14.1800 Complesso U... 0.1-49.8
1; =l |11 Pozzual, Napoli - W1 3.7, 2024-06-08 020903 (UT... §3§§§§313§§; :1 i}::gi asc 408400  14.1300 Complesso U... 0.1 - 49.5
; E | .ascC
7 12 Pozzuoli, Napoli - Ml 3.6, 2024-07-18 060837 (UT... 5023050174537 81 ATNHGZ 250 408400  14.1800 Complesso U... 0.1-49.8
18 13 Pozzuol, Napoli - MI 3.7, 2024-08-30 192315 (UT... 2023250174537 86 RIC.HNE asc 407992 14.1796 Napol_ovest 0.1-50.0
19 14 Pozzuoli, Napoli - M1 3.9, 2025-02-16 231952 (UT... 2023250174537 86 RIC HNN asc 407992 14.1796 Napoli_ovest 0.1-50.0
20 i 2023250174537 86.RIC.HNZ asc
15 Pozzuoli, Napoli - M1 4.6, 2025-03-13 002502 (UT... Napoli_ovest 0.1-50.0
21 - tapol ' ¢ 2023250174537 87 ATLHNE.asc T e eear
22 16 Pozzuol, Napoli- MI 3.5,2025-03-14 184410 (UT.. || |3033520174527 87 ATLHNN asc 407968 14.0777 Bacoli 0.1-483
23 17 Pozzuoli, Napoli - M1 3.9, 2025-03-15 123227 (UT... 2023250174537 87 ATIHNZ asc 40.7968 14.0777 Bacoli 0.1-423
g; 18 Pozzuoli, Napoli - M1 3.4, 2023-05-08 022834 (UT... ;gz:;;gm:i :; gag ::; asc 407958 14.0777 Bacoli 0.1-483
X 'DUR.HNN.asc _ .
% 19 Pozzuol, Napoli - Ml 3.4, 2024-12-06 043359 (UT... 5023250174538 37 DURHNZ ase 407944 140552 Monte diPro... 0.2-49.4
o7 20 Pozzuol, Napoli- Wl 3.4, 2024-06-18 015824 (UT... 2023250174538 55.5AB HNE asc 407944  14.0552Monte diPro... 0.2-49.4
el 2 Pozzuol, Napoli - M1 3.5, 2022-03-16 141434 (UT... 2023250174538 55.5AB HNN.asc = 407944 14.0552 Monte diPro... 0.2-49.4
29 N = 2023250174538 55.5AB HNZ.asc
2 P li, Napoli - MI 3.6, 2022-03-29 174532 (UT... MNapoliEst  02-484
20 T ol ] - ( 2023250174540.00 POZE HNE. asc 0. 0717 v 700 S
a1 23 Pozzuol, Napoli- Wl 4.4, 2025-05-13 100744 (UT... 3023250174545 00.POZ5 HNZ asc L 408717 142800 NapoliEst  0.2-484
32 ~| |24 Pozzuoi, Napoli- WI 3.5, 2025-05-13 102243 (UT... ~ | |2023250174552.00.POZS.HNE.asc ~| [t m G

NifAcc) = 4188 |— 4 —{ N =159 (53 records)| [Ni(Data) = 4278 | ———— 5§ N = 156 (52 records)

Select the file type from this popupmenu: RAN (*.asc) / ESM (*.asc) / K-Net
(EW/NS/UD)
Select the folder that contains the accelerograms folder.

[4] Select Directory to Open =
@Qv\ |« SPEED » ANCF » 21
Organize > New folder 5- @
¢ Favorites: =i 15 |29
B Desktop )2 16 0

% Recent Places 2 7 El

& Downloads i 18 n

L B 19 3

9 Libraries T L6 20 ENS

[ Documents b7 .a 3
& Music s |2
5] Pictures L9 5
BE Videos W .10 u
1 2
™ Computer [12 2%
&, Local Disk (C3) .12 .21
s Local Disk (D) 14 |28
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3. Click on this button to start generating input file for the Flatfile Builder (*.FFin).

4. Here you can see the total number of accelerograms (in all folders), the number of
accelerograms in current folder and the number of records. Make sure that there
is 3 accelerograms (EW, NS and UD) per record in each folder.

5. If you have included a supplementary Excel file for the accelerograms, here you will
find the total number of entries in the Excel files, as well as the data for the Excel
in the current folder.
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18. STB Analysis Tool

v kN R

10.
11.

12.

4 Station-Based Analysis Tool = S
% 0w =
Napoli Agnano | Napoli Agnano
T T T
4528
05 - i
4526
0 I | L I I I I I I
0 o1 02 03 04 05 06 07 08 09 1
4524
o 10%
dse2 lapoli Agnapo
2
%Ozﬁl mgg 20 102 10
E 4520 % 7o
£
= Py ‘:% A 2 10! 8
= © 10 T 4
4518 Ay @ 2 ERC
* g £ g
4516 a b s b < 10° <
20 Copy Figure
10
2 |
4512 10 ]
107 10° 10! 102 10! 10° 10’ 10?
Frequency (Hz) Frequency (Hz)
4510
420 425 430 435 B 025
A (fam) 11 12
10
| [ - Refresh | [ Select Station =
HAN
) current | [© X Copy Figure
026y | @ Al v H-13 8 (\ =015
z 5 @
13,5 (6-8-2024) K —14 F 6 F
137 (6-8-2024) E . o9 Copy F
apol 43,5 (7-18-2024) i S 4 opy Figure
apoii 3.7 (8-30-2024) XLim: 01 |[ 100 15 —
3.9 (2-16-2025) Load FlatFile YLIm(FA), 0.01 | [1000
a6 (3132005 Ty im(sa) e 2 005
a Fix| View i
6 T Display Al [7] Smooth Fa—— 16 | e~
7 17 b o 1 2 O o i 2
10 10 10 107 10 10 10 10°
rds; Export [ FA | (54 ] Np(FA) Np(sA) (100 [—
**@ Y | PE 18 Frequency (Hz) Frequency (Hz)
i i —] i
edo) Lap Lo

Here you can see all available stations.

This listbox lists all recorded seismic events associated with the selected station.
Available components are displayed here.

Total number of stations is displayed in this textbox.

Magnitude range, distance range and total number of events — recorded at the
current station — is displayed in this panel

Using this button, you can load the FlatFile (Generated by SMDA) to visualize the
location of stations and the recorded events on the map.

Enable this option to fix the current map view.

Use this button to export the Fourier Amplitude plot in *.png format (QuickSave
Feature). You may be prompted to select the folder in which the images will be
stored.

Use this button to export the Spectral Acceleration plot in *.png format.

Use this button to open the QuickSave folder.

Use this button to update the GUI plots and data after changing the current
selections (i.e. options 13, 18 and 19).

If the FlatFile is already loaded, you can use this button to select the station directly
on the map
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13. Use this panel to choose whether the H/V ratios are calculated for the currently
selected event (listbox 2) or for the all events at the current station.

14. Use this panel to select which component to plot (X, Y, Z, GeoMean).

15. Use these options to set the axis limits: Xlim (frequency) and Ylim (H/V ratio for FA
or SA)

16.Enable this checkbox to smooth the Fourier Amplitude. (Note: avoid using a very
large Np(FA) when this feature is active)

17.When the option 13 is set to “All”, you can use this checkbox to hide the Fourier
Amplitude or Spectral Acceleration plots for all events (the gray lines).

18.Np(SA) sets the number of points for Spectral Acceleration interpolation.

19.Np(FA) sets the number of points for Fourier Amplitude interpolation.

51




Quick Start Guide | B

19. Baseline Correction and Filtering

4 Baseline Correction & Filtering Tool = |
%0 E w
Original Fitered
2025047231947.55.CSTH.HNZ, Solfatara Tennis Hotel - Stazione Osservatorio Ves, HNZ 2025047231947.55.CSTH.HNZ, Tennis Hotel - i Osservatorio Ves, HNZ
04 03467 T T T T T T T T 04 T 0.3453 T T T
5 02f B 502 B
= i =
g 0 *>- L g °
<02f B <02t B
04 1 1 I I I I 1 I I 04 I 1 I 1 I
0 10 20 30 40 50 60 70 80 90 0 5 10 15 20 25
200 T T T T T 4 T T
@ w00l  [1e0atm) g @2l i
£ _ g iy
& o} - B gof——— AR e
= o = |
T 00| _ i ol 4
> — >
200 I I L L L L 1 I L 4 L 3.5400 L 1 L
0 10 20 30 40 50 60 70 80 90 0 5 0 15 20 25
15000 T T T T T T T T 0.2 T
_ 13243.5175] - . J’f
£ £ o1p 8
E oo —— 1| & A
3 — s 00— ——— [ M e = — —
& soo0f — B '%4“ f W
a — a r ( 7
0 R ‘ ‘ . ‘ ‘ 0z | o foreez] | ‘ . ‘
0 10 20 30 40 50 60 70 80 %0 5 10 15 20 25
Time (s) Time (s)
1 2 3 —|
Panc| —‘ Options T T T
Earthquake Magnitud coprFi 6 ~ BRI N IEY
2025047231947 55.CSTH.HNE, Solfatara Tennis Hotel - Sta 0 - R ~— _- -
2| \/ 1
: Settings § 10 W W MM
7 £ Ty
Baseline Correction 0 g | | | | ;
11| [2025047231847 60.c50B HN, Solfatara Bordo Cratere - 5. 0
Li - <
J‘"?Er (2025047231847 60.CS0B HNZ, Solfatara Bordo Cratere - S. 0 5 107 | 1
Rpe ke Ay |2025047231947 65, POZM HNE, Pozzuoli Scuols Alberghir 0~ 8 = iitered {mean removed) 1
S 7 .
Fiter Type Filer Configuration | |- Order & Frequenc | Display Option I8 / : fltared }
~ s 8 !
©® Butterworth © Highpass Order. | &, / Displacement FAS 9 10 1 fillered (displacement) ]
Chebyshev *) Lowpass Freq1z): [o1 ]| © / Theoretical low-frequency siope _L_ () | I T T 1
P (© Bandpass. = 0l— =] Displaylegend | {1 102 107! . 100 " 10! 102
requency (Hz
7 5 Frequency (Hz) quency (Hz)

1. From this panel you can enable the following basic processing functions:

1. Trim: to shorten the length of accelerograms.

2. Deterend: to remove the vertical shift from the acceleration time history.

3. Taper: applies a ramp function at the start and end of the accelerogram to
gradually bring it from zero to full amplitude and back to zero, preventing
abrupt edges that could introduce artificial frequencies.

4. Filtering: to apply the filter function to the acceleration time history

5. Zero-Phase: enables zero-phase filtering, which applies the filter forward
and backward to remove phase distortion while preserving the original
signal’s timing characteristics

2. From this panel, you can enable baseline correction, choose the type (Linear,
Quadratic, or Cubic), and specify whether it is applied before or after filtering.

3. Select the accelerogram to display the preview of the processed and original time
histories.
From this panel, select the filter configuration (High-pass, Low-pass, or Band-pass).

5. From this panel, set the filter order and define the low and high cutoff frequencies,
which control the steepness of the filter and the range of frequencies that are

preserved.
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6. Use this popup menu to select and display a comparison between processed and
original time histories for Acceleration, Velocity, or Displacement4

Use this panel to choose whether to apply the current processing to all
accelerograms or only the selected one

Use this option to display a comparison table for the original and filtered PGA, PGV,
and PGD values. You can also plot filtered values against the original values, and—
if distance data is available—plot the ratio as a function of distance.

4 Filter Ratio = |
RV -
PGA PGV PGD

Original Filterd Original Filterd Original Filterd
0.5018 05345 ~ Y 49292 « 1.26482+05 01774
0.4151 04272 1.0410e+03 61044 494562404 0.2395
0.3467 03453 278.8013 35399 1.324480¢ 0.1652
0.3678 03316 651718403 49817 30974805 0.2051
0.2927 02830 891.8676 5.4710 4.2389e+04 0.2542
0.2408 02118 26636e+03 3.1259 1.2659e+05 0.2017
0.0742 0.0841 340.9781 1.0468 3.9978e+04 0.0988
0.0703 00742 1.0781e+03 1.3630 5.1251e+04 0.0896
0.0911 00785 1.1598e+03 20897 5.5130e+04 0.1689
0.0580 00566 186.3695 1.7840 8.8541e+03 0.1214
0.0996 00765 287418403 12734 1.3669¢+05 0.1372
0.0838 00423 .| | 4.2523e+03 06690 _| | 20223e+05 0.0837 .

Piot
0.5 PGA Ratio-Disdance
0.45 2 Eg; @ Filered-Original
7
0.4 7 Component
s
o @ PeA
< 03 5 2
] y @ PGV
o 03 A © Pov
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o e @ Al
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e
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005 | &
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9. Enable this checkbox to display the filtered Displacement Fourier Spectrum.

10.Enable this checkbox to overlay the theoretical low-frequency slope (f2) on the
spectrum for comparison with expected behavior.

11.Enable this checkbox to show the legend on the plot.
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20. MCR Settings

[ = | |

|4 MATLAE Runtime Settings
hardware
inters
OpenGL software Renderer =
hardwarebasic

1 Type: hardware - OpenGL Info Main GUls: painters Zi

Wersion: 4210 Copy Figure: |painters -
| Renderer: GeForce GT 630M/PCUSSE?2 | '
Software: 0
HardwareSupportlLevel full I 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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