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1.S&M Overview

S&M' aims at selecting sets of earthquake ground motions (EGMs) approaching a target spectrum,
consisting either of unscaled records or of spectrally matched accelerograms. S&M takes advantage of a
two datasets of worldwide records (SIMBAD and NGAWest2) along with a set of simulated ground motions
(BB-SPEEDset). SIMBAD database includes intermediate to large magnitude earthquakes (from 5 to 7+) at
short epicentral distances (mostly Re,i < 30 km). In this way, all records are expected to be usable for
engineering applications, with limited or no scaling factors. If required, scaling is iteratively performed in
the frequency domain, until the response spectrum approaches the target one within a prescribed
tolerance.

The selection and matching procedure is fast, flexible and may be easily adapted to the specific needs of
the User. In case spectral matching is required, the selection may be suitably guided by weights in order for
the selected records to approach closely the long period portion of the spectrum, so that the subsequent
scaling provides only minor modifications to the physically constrained low-frequency portion of EGM.
Tolerance of spectral matching can also be tuned in order to minimize the alterations of the original
records.

Additional important features of the code are the following:

v' Selection and spectral matching of EGMs in two perpendicular horizontal directions and the vertical
direction;

v" Optional tuning of PGA in spectrally-matched signals, for those engineering applications sensitive to
PGA (such as liquefaction triggering) to be performed with reduced dispersion;

v Controlled variability in the matching phase under the desired tolerance, to better constrain the
variability of numerical results (such as in the derivation of numerical fragility functions);

v Calculations and reporting of some selected EGM intensity parameters.

The S&M procedure consists of two main phases (Figure 1): (i) Selection (S) and (ii) Spectral matching (M).

! S&M is a MATLAB application. The current version is Beta v1.0, published on July 2024, accessible from
the link: https://seismograph.me/s&m.
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Figure 1. Flowchart of S&M code

> Selection phase: Selection of N records approaching the target spectrum within a given tolerance
(Figure 2, left). Unlike other approaches based on the overall spectral shape similarity, in S&M a
more flexible approach is followed based on six controlling criteria for which the User may adjust
the weights to comply with the project requirements. The corresponding perpendicular horizontal
components (Figure 2, right) and the vertical components are also extracted.
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Figure 2 Left: selection of the best graded 20 unscaled records approaching a target spectrum (red line). Right: corresponding
selection of the perpendicular horizontal component. In this case, due to the high amplitude of the target spectrum, the average of
the selected spectra is significantly lower than target. Obviously, agreement is worse for the perpendicular H component.

» Matching phase: Once N unscaled records are selected, and if required by the User (for example if
the average spectral accelerations is distant from target), they undergo a spectral matching
procedure by iterative scaling in the frequency domain until the response spectrum is approached
within a given tolerance (Figure 3, Figure 4).
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Figure 3. Effect of spectral matching on the horizontal (top: EW component; bottom: NS component) ground motions recorded at
NRC station during the M6.5 30 October 2016 earthquake both in terms of acceleration, velocity and displacement time histories
(left) and in terms of acceleration response spectra (right).
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Figure 4. Response spectra of the selected ground motions of Figure 1, after spectral matching.



2. Background of Selection and Matching phases

The Selection phase consists of the following steps:

O

EGMs are extracted from the selected database according to maximum moment magnitude
defined by the User’.

All records are evaluated according to the average (€;presnold,avg) @nd to the maximum
(Ethreshold,max) SPectral acceleration error thresholds defined by the user:

N

1

€acc,avg = N
i=1

Eace,max =

Se,acc (T(l)) - Se,target(T(i))
Se,target (T(l))

Se,acc (T(l)) - Se,target (T(l))
Se,target(T(i))

= Ethreshold,avg

= gthreshold,max

Each record i satisfying the previous conditions is scored (s;) based on the following criteria
(c)

= (C1: Average spectral compatibility on the entire period range;

= (C2: Maximum spectral deviation on the entire period range;

= (3: Spectral compatibility within the desired period range (Tlmin<T<T1max)3;

= C4: Spectral compatibility within the remaining period range (T > Tymax);

= C5: Site class dependency’;

= (C6: Closeness to target PGA.
Considering each criterion, records are sorted from best to worst and scored as 1 (best) to
100 (worst). Hence, EGMs have a score of s;; for each i"" ground-motion and j criterion.

User-defined weight of each criterion (w;) is combined with the corresponding score s; for
each EGM and summed up to obtain the cumulative score (S)).

6
Si = Z Sijo
j=1

The N best performing EGMs (i.e., the records with the lowest total score S;) are selected,
after check that in the selected set there is no pair of horizontal components corresponding
to the same event and same station.

After the Selection phase, that provides a set of unscaled records, the S&M user may decide to enter the
Matching phase, where records are iteratively scaled in the frequency domain so that their response

spectrum better approaches the target one.

%It is noted that user defines the My according to the maximum expected earthquake within the seismotectonic
context of the area under study. For the entire Italian territory, M., = 7.25 is reasonable.

3 Timin @and Tymax May be defined based on short period range for more generic applications. For more specific
applications, they may be defined based on the first vibration period of the structure under consideration, as well.

*n S&M, the selection may be made strictly site-class specific (such as Eurocode 8 Site Class A records for target
spectrum compatible with hazard levels computed at rock or closely site-class specific, in which one class stiffer and
softer records are also allowed (such as Site Class A and B for rock spectrum-compatible motions). In such case, the
code favors the actual site records over the vicinity ones.
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The spectral matching procedure of each record of the selection consists of the following steps, for k=1....M
iterations (typically, M=5 iterations are sufficient):

1.

The acceleration response spectrum of the accelerogram Sy «(Tm) is computed (of the unscaled record
if k=1, of the modified accelerogram for k>1) for a set of periods T,,,

The response spectral ratio R (Ty) = Sacctarget (Tm) / Sacck (Tm) is calculated;

The Fourier amplitude spectrum |FAS|, is computed and multiplied in the frequency domain by R, at
discrete frequencies f,=1/T,,. Intermediate frequencies between f; and fi.; (or fi;) are linearly
interpolated;

The phase of the Fourier transform is kept unchanged;

The inverse Fourier transform is computed and the modified accelerogram is produced for Step 1 of
the k+1 iteration.



3. Getting Started

3.1 Installation

S&M is a compiled MATLAB application that uses the MATLAB Runtime. The MATLAB Runtime is a
standalone set of shared libraries that enables the execution of compiled MATLAB applications or
components on computers that do not have MATLAB installed.

The MATLAB Runtime is version-specific. User must run application with the version of the MATLAB
Runtime associated with the version of MATLAB Compiler with which it was created. In this case, since the
S&M is compiled using version 9.11 (R2021b) of MATLAB Compiler™, users who do not have MATLAB
R2021b installed must have version 9.11 of the MATLAB Runtime installed. (Available for downloading from
the Mathworks website: http://www.mathworks.com/products/compiler/mcr).

3.2 Workflow

After launching the software, the first step is to create a new project. User should assign a unique name
which also will be used as the name of the project folder. The next step is to define the target spectrum. It
is required in both selection and match phases. At the third step, user has two options:

1. To select accelerograms from a dataset (Online or User-defined)
2. To skip the selection phase and directly import his own accelerograms into the software (in order
to use the spectral matching module)

When the selected (or imported) accelerograms are available, user can go to final step and apply the
spectral matching procedure.

It is worth noting that in any step, user can review and export available output data from the Export
section.

3.3 Output

The results are presented in terms of time series and images of elastic acceleration response spectra.
Results are given for both horizontal and vertical directions. It is important to note that the selection is
made by the code based on the best candidates for the primary horizontal direction, after that there is no
selection made for the perpendicular or vertical direction, instead they are directly taken as the
corresponding component of the motion under consideration.

The final results are stored in the project folder, in which user may find the flat files, figures, ground motion
parameters and also three subfolders named output_H1’, output_H2° and output_V’ containing two
column acceleration time history of the selected or frequency-scaled signals (format: first column is time in
seconds, second column is acceleration in g’s).

’H1: primary horizontal component, for which the selection is carried out
® H2: secondary horizontal component, which is the perpendicular one which is used in the selection phase
7 V: vertical component

9
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4. Example of application

To demonstrate software’s application, let us consider an example of selecting 7 ground motions using a
sample target spectrum. As the first step, we need to lunch the software and create a new project:

.
"4 Select & Match v1.0

File Tools Help

IR

Project | Target Spectrum | Selectimport | Match | Export|

Logarithmic axis Bx By Open Folder Create a New Project. ( File = New }

i 1
1. Create New Project
=
o
@
1 "4\ Project Settings L= 1=
3 0
Cl
= . 0 02 04 08 08 1
[=}
B Hame AQ_S000yT 1
s o)
3 2
ore_________§ ] 5
3 °
g >
g 0
o - 0 02 04 06 08 1
1
£
&
o
&
o 5
- ° )
Review Quick Save
Disot y @ Carrent Pt o 1 0 02 04 06 08 1
ispla - @ Current Piot . .
play | Selected Records Al ® R e
Spectum @ sa (O Sd () All Plots
Component @ H1 (I H2 (Vv

1. Project 2. Target Spectrum 3. Select/Import 4. Match S. Export

1. Click on “New” button to open Project Settings window.
In the Name text box, enter an appropriate name for the project. This name will also be used for

the project folder.
3. Click on “OK”.

Name and address of the project folder are displayed in the Project Tab. You can click on “Open Folder”

button to open the project folder in the windows explorer.

Project |Target Spectrum | Select;"Importl Match | Export|

1. Create New Project

[ New ] 0K

Project Name: AQ_S000wr

Open Folder
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Next step is to define the target spectrum:

& S&M | Define Target Spectrum = =
[0 Select & Match v10 %, @ = ®
File Tools Help || orgetspectum |
|| R & QR B d
: Define Target Spectrum L
- Target Spectrum | Select/Imgl 7| ste ciass A
2. Define Target Spectrum _i| Target spsctrum ) From fe: il
() ASCET-18 Define , .
1 & ECB Spectrum (ol
Panel 04 06 08 1
_i| Ste Classification Scheme @ From Dataset 1| shape et & 4
) User-defined | Set
_i| ag (ems ) 440
i steciass A
Caulte Verticl Spectrum
04 06 08 1
0
Review 0 1 0.4 06 08 1
Display |Selectsd Records time (sec)
Spectrum @ Sa () 5d
Component @ H1 (D H2 (|| | Load Target Spectrum from a text file or define bull-in code spectrum
ez e ars Ox O — =t 2. Target Spectrum 3. Select/ import 4. Match . Export

1. Go to Target Spectrum Tab and click on “Define” button.

2. You can load spectrum from a text file (H or H/V buttons). In this example, we are using the built-in
spectrum tool. Select the “Eurocode 8” and then click on “Define” button.

3. Leave settings as displayed in the figure and click on “OK”.

The site class definition used to define the target spectrum and the dataset should be consistent. For
example, if you are using EC8 code spectrum with SIMBAD dataset, No modification is needed and you can
leave the “Site Classification Scheme” option to “From Dataset”. But for using EC8 code spectrum with
NGA-West2 dataset you need to use Eurocode 8 Site class definition. As you can see in the following figure,
Site class C in NGAWest2 dataset (NEHRP Definition) almost corresponds to Site class B according to
Eurocode definition.

Dataset: NGAWest2 Dataset. NGAVIest2
Magnitude Range: 5-7.9 Magnitude Range: 5-7.9
Total number of records. 2386 Total number of records: 2386
V=30 Range: 11535 - 20158.13 (m/s) V=30 Range: 116.35-2018.13 (m/s)
Site Classification: ECE (converted) <:| Site Classification: MEHRP [datasetj:<::|
Site Class Records Mo. Site Class Records Mo,
A 43 A 6
B 1318 B 53
c 962 C 1311
o 56 D 852
E 64
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In this example we will be using NGAWest2 dataset. Therefore we need to modify the site class definition:

|4 S&M | Define Target Spectrum = £
®&OE
Target Spectrum
15
Define Target Spectrum = H
s v
_i| site Class A -2
@ 19
_r'I Target spectrum:  (7) From file: H HNV %
Q
@ Eurocode 8 8
©) ASCET-16 Define 2 05
Q
5]
(=t
(%)
_r'I Site Classification Scheme (7) From Dataset DD 9 2 3 4
1 .
— 25 . . .
£
L H
r=— - - - g g 15 F
4| SM | Site Classification Definition e e g
a
L0y
Eurocode & [N A vs30-800 R =
B 380 < V330 < 800 A-B [ a0 5 57T
c 180 < WS30 < 350 B-c | a0 2
D V530 < 180 .o 5 g : : : : :
E - i 0 2 4 6 8 10 12
D-f T (sec)
Cancel 0K I
L
1. Select the “User-defined” option and then click on “Set” button.
2. Select the “Eurocode 8” option from the listbox.

3. Click on “OK".

Note: In the latest version, a new feature is introduced that automatically checks for the consistency of site
class definition and applies required settings.

Finally, you need to click on “OK” button (in the Target Spectrum window) and return to the main window:

Project | Target Spectrum | Select/import | Match | Export|

2. Define Target Spectrum

[ oeme | [ ox

Type: eure_code & | Components: H/W | Site: A (ECE)
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Now go to the third tab: Select / Import.

] Select & Match v1.0 = =
File Tools Help
Ohdas&aE
Project | Target Spectrum | Select/Import | Match | Export| 95 .
3. Select / Import Accelerograms Target spectrum
cl
@ Select from Dataset Load Datast || | NiA 5
1 — 2 o
Select NIA "4 Dataset = 8
5 Dataset 0
= 0 02 04 06 08 1
@ Import from File Import NiA 5 o8 © User | Load fike...
® 1
s o)
]
INone , 806 BE-SPEEDsel_v2.3 2 E
@ —-—
E e
2 0
0.4
= [ Semct A1 0 02 04 06 08 1
[F] use Offiine Mode 1
E
0.2
g
o
&
8 5 — 5
- 0 0
Quick Save
Review o 0o 05 1 15 2 25 3 a5 4 0 0z 04 06 08 1
Displ - @ Current Plot ) .
isplay | Selected Records v Al E Period (sec) time (sec)
Spectum @ Sa )54 ©) AllPlots
Component @ H1 (JHZ OV
LoqaaTaNCade Ox By Open Folder Import acceleragram from files / search for accelerograms from datasets. (You need to load dataset) 1. Project 2. Target Spectrum 3. Select/Import 4. Match 5. Export

1. Click on “Load Dataset” button. Make sure that the “Online” option is selected.
2. Select the “NGAWest2” from the listbox.
3. Click on “OK”".

Once the dataset is defined, the “Select” button will be enabled and you can open the Accelerogram
Selection window.

| Project | Target Spectrum | Select/Import | Match | Export|

3. Select / Import Accelerograms

(@ Select from Dataset Load Dataset oK

Crataset: MGAWestZ WA

() Import from File Import hJA,
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In the first tab (Inputs) you can see the selected dataset and the target spectrum. click on “Info” button to
see additional details for the selected dataset. Note that the the site classification is “converted” to ECS.

-
[4] S&M | Dataset Info =]

Dataset: HGAWest2

Magnitude Range: 5-7.9

Total number of records: 2386

V=30 Range: 116.35-2016.13 (m/s)

Site Classification: EC8 (converted)

Site Class Records Mo.
45
1319
952

56

O o @ &

Modify the input parameters as displayed in the following image, and then click on the “Search” button. In
this example we are using the “SRSS” of the horizontal records as the spectral ordinates. Once the process
is finished, a list of selected accelerograms is displayed in the table which is sorted acording to best score.

p
[4 58M | Accelerogram Selection

(=]l

R A

Tnputs | Site Class | Period Ranges | Weights | Tolerances|

Dataset: NGAWest2

Target Spectrum: eurocode 8

nputs
_i | number of accekerograms 7
_i | number of records per event 1
_i | Spectral Ordinate SRSS =
_i | istance Range gkm) o |[ 100
_i | Magnitude Range o |[725
_i | Permissibe mismatch Average | 0.4
Masdimum | 0.8

_i| puise: |AnyRecors  +| [T Pubes | 0
_i | Puise Period Range 1 4

Search | [ Modity Search... | [ Selection Detais |

Set the main criteria for selection process.

FileList (16) Dataset 16
1 Kalamata, Greece-01 - Kalamata (bsmt) NGAWesE 1ahiet
F3 Coyote Lake - Gilroy Array #8 NGAWesZ = \
3 Parkfield-02, CA - PARKFIELD - MIDDLE MOUNTAIN NGAWest2 ERE)
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5 LAquia, taly - L'Aquila - Parking NGAWest2 & 1
& Higata, Japan - NIG0Z3 NGAWes2 § o6
7 wate-Vuzawa NGAWest2 @ >
&
Eos)
2
o 04
0.2
0
30 f
A s e ~
= |
£ o5 |/
5 ¢
A DA
£ | [
£ 20 [ S
g | N
s | L1
7% 15 ; "I N
S
© /f —T
Fe! /
Display E w | i
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XLim w
(ot ] — &,
OH Oz OV Logaxis: []X [ v |
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You can add or remove some accelerograms from the list. Click on “Modify Search” button. In the new
window, simply enable or disable the checkbox to include or exclude each accelerogram from the list.

Finally, click on “OK” button to return to the Accelerogram Selection window.

[4] S8MM | Accelerogram Selection L=
2, & @ (4] S&M | Modify Selection = L5
FENS ~
e
Inputs | Site Class | Period Ranges
0. . . -10%
----- Target spectrum T
| | 5 s e e e (A A SN N i C LY Lower tolerance: -10% 5
Dataset: NGAWest2 B 9 e R A Upper tolerance: +30%
LIPS 245 Average spectrum
Target Spectrum: eurocode 8 < g — — —Tmin=0.1s »
. 04 = — — —Tmax=10s
] 1 20 @ %0 60 70 808 Kalamata, Greace.01
Inputs. 1 t(sec) 2 % Coyote Lake
i | Number of acesieragrams g 1 Nigata, Japan
: o Iwate:
_i | Number of records per event | RN FName [oaset] | ® Chi-Ch, Taiwan-06
_i | spectral Ordinate: SRS 1 Kalamata, Greece-01 - Kalamata (bsm) NGAW. 5 San Simeon, CA
2 Coyote Lake - Giroy Array #6 NGAW. & 05
_i| Distance Range (km) OB NGAW.
_i | wagntuge Range [ [+ NGAW.
_i| Permissible mismatch O HEAW. 0 ==
6 HNigata, Japan - NIG0Z3. NGAW. 3 35
7 lwate-Yuzawa NGAW,
0
i | Pulse: |Any Record -~ 0 =
Bl 0 3 T i T i I Targel specirum
_;| Pulse Period Range Chi-Chi, Taiwan-06 - CHY028 I e A AN NN ) EEE Lower tolerance: -10% -10%
(=] o e————— [ ] et Upper tolerance: +30% [+30%
B B 8 | ‘,’ Ry i Average spectrum i
= / e — — —Tmin=0.1
| ] R 7 S ! _--rﬁzmi
E San Simeon, CA - Cambria - Hwy 1 Calirans Bridge ] g ‘: : Kolamata, Grosce 01 | lee01
3 g Coyote Lake
| O | a I Niigata, Japan |
1 & | Iwate
—_ Chi-Chi, Tatwan-06
5 San Simeon, GA
]
@
=3
Component Display @ 1
O H O H ©V @ SRSS Logaxis: [[]x [[]v _ Average / |
; 1
0 L . L .
0 2 4 6 8 10 12
l= 1F 3
Set the main criteria for selection procesd T (sec)

From the Accelerogram Selection window, you can also click on “Selection Details” to display more
information on the selected accelerograms in a table format as well as a Magnitude-distance plot. Note
that the best match is acheived by the lowest weighted score. However in the graph, best match
accelerograms are identified by a larger circle with a darker green color:

4 Figure 1 o B X
| File Edit View Inset Tooks Desktop Window Help ~
Nads 3@E~E
ofT 9%
|
1SR Rl S R o DY PO o S A PR
N @ 0® % 9| {e
o @ @ o
e e @ ’
| 70
5t
|
all 60
= 8
s | @
.
% Figure 2: Selection: SRSS / =8 59
[ IWeighted Score Event Station Mw sC / Repkm) | Vs30 40
[f 237 Kelamata, Greece-01 Keomata___ 62 5 9.97 38221 |
[2 2955 Coyote Lake Giroy Array  5.74 B 437 s | e B peen
e 27 Nigata, Japan NIGO23 663 8 3647 654.76 30
;7 5145 Iwate Yuzawa 69 B 233 85545
10 7.1 Chi-Chi, Taiwan-06 cHY028 63 8 49 54261 20 20 40 50
‘M 89 San Simeon, CA Cambria - 652 B 121 36242 R [km]
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When you are satisfied with the selection list, click on “OK” button and wait until the accelerograms are
downloaded:

[#] sam l‘:' éj

downloading files (H2)...

Once the selection phase is complete, list of selected accelerograms are displayed in the main window. You
can use tools available in “Review” panel to display time histories and response spectra for all or individual
accelerograms. As you can see in the following figure, the individual components (in this case H1) don’t
completely match to the target spectrum. This is because the SRSS spectral ordinate was used in the
selection phase. To display the SRSS spectra, select “Display SRSS Spectra” from the Tools menu and then
choose the SRSS from the list.

[4] Select & Match v1.0 = =
File Tools Help ~
= & &
IR EE
-
[ Project | Target Spectrum | Select/import | Match [ Export] 4] S&M | Display SRSS Spectra oo
3. Select / mport Accelerograms. Edit ~
@ Select from Dataset Load Dataset | | 0K ®, M E
Datasst: NGAWes2 oK 10° 3 TR
. R S Ll =T R SRSS
G == = ™~ b T Display
(©) Import from File = WA 5 10! @ Selected
& g
5 4ot latched
Kl
=] Spectral Ordinates.
= GREECE_HKAL-NS = .0
5 COYOTELK_G06230 210
8 PARK2004_MIDDL-80 5
2 S
@ 10 NORTHR_UCLOS0 =
L-AQUILA_AMO43XTE o
NIGATA_NIGOZ3NS ]
WWATE_44BCINS -
Average 210
e Targel spectrum B Kalamata, Greece-01
o g Coyote Lake
Review Quick Save & Parkfisld-02, CA
_ 102 1071 10° Northridge-01
Display  Selectsd Records v | [ All @ Current Plot . L'Aquila, Italy
Period (sec) 2 y
Specmum @58 () 54 © AllPots. 10 ‘Nug‘mz Japan
Iwale
Component @ 11 | G2 O Average
STTUTTETEE X Y Open Folder Import accelerogram from files. / search for accelergrams from datasets. (Vouneedtoload )| 0 | Targel Spocirum
102 10! 10°
Period (sec)

In order to display RotD plots, you need to calculate data first. From menu bar choose: Edit > Run.

4] S&M | Display SRSS Spectra oo
Edit ~

R R

RotD50

Display
107 5 @ Selected

Matched

Spectral Ordinates.

Kalamata, Greece-01

Spectral acceleration {g)

Coyote Lake
Parkfielc:02, CA
Narthridge-01
= L'Aquila, taly
10 Nigata, Japan
Iwate

Average
----- Target Specirum

1072 107! 10°
Period (sec)
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The Final step is to apply spectral matching to the selected accelerograms. Go to the Match tab and click on
“Match” button to open the Spectral Matching window. Set the desired inputs and click on “Match”
button. When the process is finished, review the results and finally click on “OK”".

=
~
RSN4071_1 05 RSN4071_1
= atat
e :’ge: tol,_j-ol, Z s a2
Number of iterations 2 _r| o — — |~ — —tamet+tol bl g o
14 {" orig. speclrum ®
i ; i ——— matched spectrum 05 . . . . . | | |
Period range 0.01 25 | i] S y, . 5 o o o 7S E = o P
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= 08 ) 10 20 3 40 50 60 70 80
E 04 -
& E
0.2 =
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Display Component 0
102
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@
& 04
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0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2

To save any figure displayed in the software, just right-click on the corresponding axes and select the “Copy
Figure” option. Figure is detached into a new window and then you can save it from: File > Save.

4 Select & Match v1.0 = =

File Tools Help

RIEIEEETE =

|4 Figure 2 =3
[ Project | Target spectrum | select/import| Match | Export L
File | Edit View Inset Tools Desktop Window Help ~
4. Spectral Matching
New | kB
Match oK
e o
Close Ctrl+W
Period range: 0.01 - 2.5 | Tolerance: +0.3% / -0.1% = 4 save Ctrl+S — — —Average
g Save As.. —+=~Target spectrum
T Generate Code... Average (Matched)
@
T Mew Project Import Data...
(GREECE H-K/ - 8 10'1
COYOTELK_G06230 @ Open Project Folder Save Workspace
MIDDL w
:g:ﬁ:n_&lgg; %0 £ Define Target Spectrum Preferences...
L-AQUILA_AMD43XTE L Load Dataset Export Setup...
NIGATA_NIGOZ3NS W) -
\iare, Ttacins Select... Print Preyiew...
102 Import Accelerogram Print.. Ctrl+P
Match.. 3
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Export Data @
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Review Quick Save 2 copyFigure
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Spectrum AllPlots | .
S— e e o
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In case you want to save image in PNG format, simply use the Quick save panel:

{4 Select & Match v1.0 = X
File Tools Help >
DR O
Project | Target Spectrum | Selectimpart| Match | Export 4
4. Speciral Matching —
e
8
©
. = ]
25 ~ S
Period range: 0.01 - 2.5 | Tolerance: +0.3% /-0.1% g . W @ @ @ W T Om T
p=}
5 &
= @
. 8 B
GREECE H-KA -l g 205
E E
] 0
@
& 0 20 40 60 80 100 120 140 160
1
2
10 =
— — —Average E
————— Target spectrum : 0.5
Average (Matched) k=l
R Quick Save o
v N 102 107 10° 0 20 40 60 80 100 120 140 160
Display | Average Spectrum ¥ | Al @ Current Plot .
i Period (sec) t (sec)
Spectum @ Sa () 5d (©) All Plots.
LI IUEEIR Fx [y Apply spectral matching fo the current selection. 1. Project 2. Target Spectrum 3. Select/ import 4. Match 5. Export
. 100
c = 2
5 5 5
B B B
5 5 5
@ o T
3 o S 10!
3 g S 10
= B E
g g g
2 2 2
w w 1]
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e When display popup-menu is set to Selected or Matched Records:

o If Current Plot selected: Spectral graph + time histories for the currently selected
accelerogram is saved.
o If All Plots selected: Spectral graphs + time histories for all accelerograms are saved.

e  When display popup-menu is set to Average Records:
o If Current Plot selected: Average Spectral graph for the currently selected

accelerogram is saved.
o If All Plots selected: All Average Spectral graphs (Sa & Sd) for the 3 components (H1, H2
and H3) are saved.
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Downloaded (also matched) accelerograms are available in project folder. To export flat files, go to Export
Tab and click on “Export”. In the Export window you can review output data by selecting each one from the
available list boxes. To export data:

1. Mark the outputs you need to export
2. Click on the “Export” button to export the selected outputs (in .xIsx format)

r
4| Export Data |

Target Spectrum Original Accelerograms

Summary Flatfile (H2)
Summary Flatfile (W)

Gl params_sei 111 I
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Matched Accelerograms
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] Pictures || Selection_5a_H2.png
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- Computer
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5. User Reference
5.1 Main Window

4 Select & Match v1.0 S
File Tools Help -
IR E|—1 ’—2
Project | Target Spectrum | Select/Import | Match | Export q q
1. Create New Project .
5
NiA
e, g 11 Display Table
10— New Project
0
= Open Project Folder 0 02 04 06 08 1
c
= Define Target Spectrum 1
o
4 Load Dataset o)
3 Select, 5
fhone P =k s Display Table
2 Import Accelerogram 2
E Match... 0
2 Ee— 0 02 04 06 08 1
Copy Figure d
4 5 6 3 Display Table ]
7 o Display Table
Selected Records 2
Matched Records. | 2
Review —| Average Spectrum Quick Save DD 1 Du 02 04 06 08 1
Display [Sslectsd Records = | 41 @ Current Piot Period (sec) time (sec)
[Seecum @ 8a Csa | | D AIPeis
Component @ H1 (O H2 OV Quick Save l— 9 12_‘ 13_|
R BHx Bv|+—3 ‘ Create a New Projsct. ( File > New ) | | 1. Project 2 Target Spectrum 3. Select/Import 4 Match 5. Export

1. Main Toolbar, including the following tools:

1.

o Uk wnN

~

New: to create a new project

Export: to open export window and save output data

Zoom In tool

Zoom out tool

Pan tool

Datacursormode (enables selecting points on the plot and opens a data tip displaying its
coordinates)

Display Legend: to display or hide the legend

2. Main Tab Panels, including:

1.
2.
3.

vk

Project: to create a new project and access to the project folder

Target Spectrum: to define the target spectrum

Select/Import: to import accelerograms from file / or select accelerograms from available
datasets

Match: to apply the spectral matching

Export: to display and export output data

3. Selected accelerograms are displayed in this listbox. Depending on what options are set from the

Review
(as well

4. Selecta
1.
2.
3.

panel (4 to 8), spectral acceleration (or displacement) for selected (or matched) accelerograms
as its time histories) can be displayed.

ppropriate option to:
Display time histories and response spectra for selected accelerograms.
Display time histories and response spectra for matched accelerograms.

Display the average spectra for both selected and matched records.
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5. Press this button to plot all spectra (selected or matched) in the same graph.

6. Use this option to switch between acceleration (Sa) and displacement (Sd) response spectra.

7. Use this option to switch between three different components of the accelerogram (Horizontal-1,
Horizontal-2, Vertical)

8. Enable the appropriate checkbox to use logarithmic scale for the x or y axis of the graph.

9. Use this option to quickly capture and save various screenshots, including:

o If display popup-menu is set to Selected or Matched Records: Spectral graphs and time

histories for the currently selected accelerogram are saved. (Enable “All” button, save plots for
all accelerograms)
o If display popup-menu is set to Average Records: Spectral graphs for the 3 components and

both Sa and Sd are saved. (time histories are not included)

10. The Spectrum context menu (right click on the axes area while no tools from the toolbars is selected)

o New Project: to create a new project.

e Open Project Folder: to open and explore the project folder

e Define Target Spectrum: to open the Target Spectrum window.

e Load Dataset: to load the dataset from which accelerograms are selected.

e Select...: to access the Accelerogram Selection window.

e Import Accelerogram: to load accelerograms into the software.

e Match...: to access the Spectral Matching window.

e Export Data: to review and export output data.

e Copy Figure: to make a copy of current axes into a new window.

e Display Table: to display X and Y data for the current axes in a table. By displaying the table, its
data is automatically copied into th clipboard. (Use Ctrl+V to paste data in a text file)

11. The Time Histories axes context menu (you need to right click on the axes area)

o Display Table: to display X and Y data for the current axes in a table. By displaying the table, its
data is automatically copied into th clipboard. (Use Ctrl+V to paste data in a text file)

12. Hint Bar: a short description of the selected tab is displayed here.

13. This Status Bar is aimed to illustrate the overall software’s workflow and provide a step by step guide to
user. After completing each step, it turns to green and the next step is highlighted in blue.

1. Project 2. Target Spectrum 3. Select/Import 4. Match 5. Export

Status Bar description: a new Project has been created successfully and next step is to define the
Target Spectrum
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5.1.1 Project Tab

~
4| Project Settings [I=10 Project | Target Spectruml Selectf[mportl Matchl Export|
Settings

1. Create New Project

Name New Project

F .

1 LE

Project Name: New Project | — 3

(=)
o

S 4

1. Click on “New” button to create a new project. Enter a name for the project and then click on “OK”
button.

2. Use this button to open the project folder and explore the output files.

3. Project name is displayed here.

4. Project folder location is displayed here.

5.1.2 Target Spectrum Tab

Prujectl Target Spectrum | S-EIect,'"ImportI Match | Export|

2. Define Target Spectrum

IE Define | ok | —1

Type: eurc_code_& | Components: HW | Site: & — 2

1. Click on “Define” button to open the Target Spectrum window.
2. After defining the target spectrum, its summary information is displayed here.
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5.1.3 Select / Import Tab

| Projectl Target Spectrum | >elect/Import | Matchl Expﬂrtl

3. Select / Import Accelerograms

[f[> @ Select from Dataset

| Dataset: NGAW=stZ |
L3

() Import from File Import A

e If you want to select appropriate set of accelerograms from available datasets, you need to choose
“Select from Dataset” option.

Click on “Load Dataset” button to open the Select Dataset window.
After selecting the Dataset, the “Select” button is enabled and you can access to the Accelerogram
Selection Window.

3. Selected Dataset is displayed here.

| Project | Target Spectrum | Select/Import | Match | E:cpu-rt|

3. Select / Import Accelerograms

(") Select from Dataset Load Dataset 0K

[f[> @ Import from File

e If you already have the accelerograms files, simply choose “Import from File” option.

Select NIA

MiA

1. Click on “Import” button to open the Import window.
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5.1.4 Match Tab

| Projectl Target Spectrum | Select,'"[rnport| Match | Export|

4. Spectral Matching

[

Watch

)

oK | —1

Period range: 0.01 - 2.5 Tolerance: +0.3% /-0.1% — 2

1. Click on “Match” button to open the Spectral Matching window.

2. After the matching, summary information is displayed here.

5.1.5 Export Tab

| Project | Target Spectrum | Selecb“lmportl Match| F—"F"Z"'tL

5. Export

[

Export Data

)

— 1

1. Click on “Export Data” button to open the Export window.
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5.2 Menu Bar

File
| File | Tools Help
1. Create a new project
Mew Project
2. Export output data 1 Sl
. Export
3. Exit the program 2 -
3 Exit
Tools
1. Display Spectral ordinates (SRSS, Geomean, RotD50, | File | Tools | Help
RotD100) for selected (and matched) accelerograms Display SRSS Spectra
Help
1. Manually check for new updates
(normally software will run this option on startup, and if File  Tools [Help]
there is a new version it will prompt user with the update
. . 1 Check for Updates...
manager message, including release notes and the
download link). 2 About
2. Display software’s version and information
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5.3 Target Spectrum Window

s 5
{4 S&M | Define Target Spectrum l = S
= ‘iﬁp \'J‘!._'J b

Target Spectrum
1.5
Define Target Spectrum = H
c
=] W
i | site I A -1 =
] stscass =
p = . @
j Target spectrum: (@) From file: 2 ?d]
") Eurocode 8 —3 "
) E 0.5
(7) ASCE 7-16 Defin -4 =
Ji¥]
o
93]
JS'rtCI ification Sch @ From Dataset 0 :
i e Classification Scheme | @ From Datase 0 1 9 3 4
5 ) User-defined T (sec)
— 25 T T
6 E
& H
Cancel T 20 v
£
g
o157
o
)
5 10
©
B 5T
[1b]
(=%
W 0 L
0 2 4 6 B 10 12
T (sec)
Load Target Spectrum from a text file or define buil-in code spectrum.
.

e Define input spectrum as User-Defined or EC8 spectrum:

1. Select the site class, which is necessary to pick the recordings from dataset corresponding to the
site class of interest (only for user-defined target spectrum).

2. Use "H" button to load user-defined horizontal target spectrum from a 2-columns text file (period-
acceleration). Use "H/V" button to load both horizontal and vertical target spectrum from a 3-
columns text file (period - acceleration_H - acceleration_V)

3. Calculate elastic response spectrum in terms of spectral acceleration and spectral displacement in
the horizontal or vertical direction according to EN1998-1.

4. Calculate design response spectrum (horizontal or vertical spectral acceleration and spectral
displacement) according to ASCE 7-16.

5. If the site class definition for the target spectrum is the same as it is defined for the dataset, simply

leave this option to “From Dataset”. Otherwise, you need to define site classification that matches
to that of the target spectrum.

6. Click on this button to access the Site Classification Window.
7. Todisplay X and Y data of each axes in a table, right click on the axes area and select Display Table.

By displaying the table, its data is automatically copied into th clipboard. (Use Ctrl+V to paste data
in a text file)
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5.3.1 Eurocode 8 Spectrum

i -
|4| EC8 Spectrum l = e

Panel
j Shape Type 1 hd
_i| ag (cmis 5} 440

j Site class s -

| Calculate Vertical Spectrum I

B R L

[ Cancel ][ OK ]

S ————————————

1. Select the shape of spectrum:
e Type 1 spectra correspond to typical high seismicity hazard.
e Low seismicity Type 2 spectra are recommended when the earthquakes that contribute
most to the seismic hazard have a surface-wave magnitude, Ms, not greater than 5.5.
2. Enter the reference peak ground acceleration (a,) on type A ground (rock)
Select the site class (A, B, C, D, E) according to Eurocode 8 definition.
4. Enable this checkbox to calculate vertical spectrum.

5.3.2 ASCE 7-16 Spectrum

(& AscE7-16 Spect...l = | |
Panel
_i|ssa@ [ 175 |
_i|st@ [ os |
Q| L E
_i| site class D

| Calculate Vertical Spectrum I

h & W R =

Cancel ] [ oK

R ———

1. Enter the mapped MCER, 5% damped, spectral response acceleration parameter at short periods
(Ss) as defined in Sections 11.4.2, 11.4.4 (ASCE 7-16).

2. Enter the mapped MCER, 5% damped, spectral response acceleration parameter at a period of 1s
(S1) as defined in Sections 11.4.2, 11.4.4 (ASCE 7-16).

3. Enter the long-period transition period as defined in Section 11.4.6 (ASCE 7-16).

4. Select the site class (A, B, C, D, E) according to ASCE 7-16 definition.

5. Enable this checkbox to calculate vertical spectrum.

27



5.3.3 Site Classification

z 5M | Site Classification Definition = | —
Eurocode & p A V530 = 1500 V530 Range (m's)
U B 760 < V330 < 1500 A-B 1500
ser
C 360 < W330 =760 B-C 760
1 D 180<VS30<360 c-p | a0
E V530 <180

1. You can select pre-defined Site Classification schemes from this list.
2. If the “User” is selected from the list, you can manually define the VS30 boundaries in these
textboxes.

5.4 Select Dataset Window

-

— =2 r|=-
4| Select Dataset == 4. Select Dataset =l
Dataset Dataset
[_ @ online (D) User | |gad file... () Online

SIMBAD w6 -

BB-SPEEDset_v2.3

[T select an [ select an

| cancel || ok

| cancel || oK

Online Dataset User Dataset

e If you want to use any of available online datasets, simply choose the “Online” option, select the
desired dataset from the list and then click on “OK” (multiple selection is allowed byy holding Ctrl
Key). Enable “Select All” checkbox to search within all available datasets.

o If you have already compiled a user-defined dataset, choose the “User” option and then use the
“Load File” button to browse and select the dataset file.
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5.5 Accelerogram Selection Window

(4 S&M | Accelerogram Selection S| i)

L]
4l

B
L]

2O 1 2
Inputs | Site Class | Period Ranges | Weights | Tolerances
----- Target spectrum
D FileList (18) Dataset | [ |, Lower tolerance: ~40%
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1| numper of accelerograms 7 s T - NORTHR_PKC360
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5 Copy Figure
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COYOTELK_G06230
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Display )i
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©
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Set the main criteria for selection process

‘ o 2 4 6 8 10 12

1.

Main Tab Panels, including:
1. Input: to set the main criteria for selection process.
2. Site Class: to define how records are filtered by soil type
3. Period Ranges: to define different period ranges over which the weights can be applied.
4. Weights: to assign desired weights to control how accelerograms are scored in the
selection process
5. Tolerances: to define different upper and lower tolerances.
Selected accelerograms are listed in this table.
Click on this button to start the search process.
You can modify the final selection list by adding or removing the records. Use this button to access
the Modify Window and apply the appropriate modifications.
Use this button to display the calculated score and other information of the selected accelerograms
in a table, as well as the Magnitude-Distance graph.

14 Figure 4: Selection: H1 =

R T e

D

Weighted Score|  Event Station Muw sc Repikm) Vs30 PGA(g) | PGV(em/s) | PGD (cm) 1A Duration | FilaName |DisplayName|Include Pulse]  Tp Date Dataset
1355 L'Aquila, kaly L'Aquila - 6.3 B 175 nr 0.38141 36.3496 13.6425 1.2346 10.85 RSN4483 2  L-AQUILA_AMI1 1981 06/04/2008 PEER =
298 Kobe, Japan  Kobe 69 A 254 1043 03118 30.3971 156982 031886 6.18 RSN1108_2 KOBE_KBU0S00 0 16/01/1985 PEER B
345 Chi-Chi, CHY0T4 62 B 10.09 55343 032226 328757 10.1268 1.3833 739 RSN2T34_1 CHICHI.04_CHY 1 2436 20/09/1999 PEER
35.1 Chuetsu-oki  TaniKozima 68 B 14.48 561.59 0.2s827 35.3451 9813 1.3937 21.65 RSN4865_2 CHUETSU_850:0 o 16/0712007 PEER
3855 Coyote Lake  Gilroy Array 574 B 437 663.31 042178 443507 124397 077491 3215 RSN1S0_1 COYOTELK_G(1 1232 06/08/1979 PEER
4675 Iwate WT010 69 A 2317 82583 022554 21.7965 7.9503 13111 1964 RSN5618_2 WATE_WT0100 0 1310612008 PEER
51.8 Northridge-01 LA - UCLA 6.69 B 18.62 398.42 0.47381 220173 7.5422 16457 102 RSN1006_2 NORTHR_UCL3O 0 17/0111984 PEER

I
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10.

11.
12.

4 Figure 3 = | B |
File Edit View Insert Toels Deskiop Window Help k]

Dode 80| :E

o
S
Score

Click on this button to display the response spectra for all selected accelerograms.

Use this button to display only the average response spectrum.

Using this option, you can adjust the Y axis limit to upper limit of the target spectrum in order to
completely fill the graphs with the target spectrm.

Using these three buttons you can modify the X axis limit of the graphs in order to focus on primary
or secondary period ranges.

Use this option to switch between three different components of the accelerogram (Horizontal-1,
Horizontal-2, Vertical). If spectral ordinate is set to SRSS (or GeoMean), a new SRSS radiobutton will
also be displayed.

Enable the appropriate checkbox to use logarithmic scale for the x or y axis of the graph.

To make a copy of current axes into a new window, right click on the axes area and select Copy
Figure. To set Y limit of the both graphs to upper limit of the target spectrum, simply select Adjust
Y limit from the same right click menu.
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5.5.1 Input Tab

Inputs | Site Class | Period Ranges | Weightsl

(4| SM | Dataset Info = LX)

Dataset: NGAVest2 B —1

Target Spectrum: eurocode 8 Dataset: NGAWest2

Magnitude Range: 5-7.9
Inputs Total number of records: 2386
j Number of accelerograms —2 V=30 Range: 116.35 - 2016.13 (m's)
j Number of records per event

j Spectral Ordinate Horizontal | 4 Site Classification: EC8 (converted)

LAl

el

Site Class Records MNo.
_i | Distance Range o ||10000 5 n P
_i | Magnitude Range 0 |[72s 6 B 1319
. . . c 962
P bl tch: Average |
j ermissible mismatcl g 7 7 -
Maximum —
5 8
j Pulze: |Any Record v”D Pulse % | =0 }——10
ﬂ Pulze Pericd Range 11
Inputs Tab Dataset Info window

Click on this button to access the Dataset Info window.

Enter the number of accelerograms wanted in the final set.

Using this option, restrict the maximum number of records per event in the final selection list.
Select the spectral ordinate for which the mistmatchs are calculated:

e Vertical: search within the vertical conponent of ground motions.

e Horizontal: search within both horizontal conponents to find best match (default).

e SRSS: SRSS spectra of horizontal ground motions are calculated and compared to target
spectrum.

e GeoMean: Geometric mean spectra of horizontal components are used to find best match.

e Pulse Orientation: The pulse duration, reported in the flatfile, corresponds to the rotated

accelerogram along the azimuth for which the pulse is detected. Using this option,
response spectra of rotated accelerograms are used to find best match.

In this mode, rotated accelerograms are calculated and stored in the “Pulse_Orientation”
folder inside the project folder. Ground motion parameters and the flatfile for the pulse
component are also exported automatically.

Control the epicentral distance range by setting the Distance Range [Rmin, Rmaxl-

Set the Magnitude Range [Mmin, Mma, to filter out the signals corresponding to unwanted
magnitudes (such as filtering out too large magnitudes considering the seismogenic framework of
the study area)

You can define [0, 0] for the entire range.

Set the average permissible mismatch in spectra. Average permissible spectral mismatch is the
mean disagreement between target and event response spectra considering whole range of
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vibration periods. Smaller values mean better agreement in general. 40% is default and a
reasonable value.

8. Set the maxima of permissible mismatch in spectra. Maximum permissible mismatch is the
maximum allowable disagreement between target and event response spectrum. 80% is default.

9. Restrict the pulse characteristics of the searched record by selecting the appropriate option: 1) Any
record, 2) Only pulse-like records, and 3) No pulse-like records.

10. If previous option is set to “Any record”, then this option can be used to request percentage of the
puls-like records in the selection.

11. If pulse-like records are included in the selection, then this option can be used to set the desired
range for the pulse duration.

5.5.2 Site Class Tab

Inputs| Site Class | Period Rangesl Weights|

Site Class

i| Site class E— 1

Site clags criterion
| © strict © Close @ Any | i

1. Define site class (A, B, C, D, E). Site class definitions are necessary to only pick the records from the
dataset corresponding to the site class of interest.

Note: this option can be edited from the Target Spectrum window.

2. Define how you want to filter records (Strict, Close, Any site class) by site class criterion while
searching for candidate accelerograms
e Any: no filtering is applied.
e Strict: if you specifically want the recorded signals corresponding to the target site class.
e Close: if you might also select the records with one site class in vicinity (e.g. if the site class
is set to "B", records with A, B and C are also included in the searching process)

32



5.5.3 Period Ranges Tab

Period Ranges

Period Range

wo g —[e] s ]l
mey 2 {01 2 ||
secontoy 3 — 2 | 5 | 1

Single Period Search

4

Set the period range in which average and maximum mismatch values are calculated

2. Define the primary period range under consideration. One may constrain it according to the
fundamental period of vibration range, short period content, long period content, etc.

3. Define the secondary period range of interest. It defines the rest of the vibration period range. This
option is of particular use when the target structural stock has relatively short natural vibration
period, while one would like to keep long period content in agreement with target demand.

4. Enable this checkbox to search for records with an average spectrum that matches target spectrum
only at the period of interest.

5.5.4 Weights Tab

| Inputsl Site Class | Pericd Ranges| Weights

Average mismatch weights

Total Period Range (0.1-8) 1 —{ 02 | i]
Short period content (0.1-2) 2 —“ J

Long period content (2 - 8) 3 J
Cther weights

max. mizmatch 4 j
magnitude range 5 —Elj
site class G j
PGA 7 015 | i

:
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1. Weight assigned to average mismatch between the calculated and target acceleration spectral
ordinates within the total period range.

2. Weight assigned to average mismatch between the calculated and target acceleration spectral
ordinates within short period content.

3. Weight assigned to average mismatch between the calculated and target acceleration spectral
ordinates within long period content.

4. Weight assigned to maximum mismatch between the calculated and target acceleration spectral

ordinates.

Weight assigned to the magnitude range.

Weight assigned to the site class under consideration.

Weight assigned solely to PGA.

O N w

Reset all weights to default value.

Note: If you set 1 for one of the weights, the other weights will automatically change to 0.

5.5.5 Tolerances Tab

| Inputs | Site Class I Period Ranges | Weights | Tolerances

Tolerances

j Target Spectrum Tolerances (%) Upper — 1

Lower — 2

o =)

1. Define the upper tolerance for the target spectrum.
2. Define the lower tolerance for the target spectrum.

Note: The above option is just used to provide a visual check on the graph.

3. Using this button you can check if the current average spectrum (H1, H2 or V) is inside the defined
upper and lower tolerances.
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5.5.6 Modify Selection Window

w

r .
[@] S&M | Modify Selection [E=R R
e @ e

0.4
502
D—w e
® 02

04

| [ [ [ [ | [ T ] [ma——— Target spectrum
Lower tolerance: -40%
Upper tolerance: +40%
Average spectrum

— — —Tmin=0.1s

— — ~Tmax=10s
L-AQUILA_AMO43XTE
NORTHR_PKCO%0
KOBE_KBUOOO
CHICHI.04_CHYOT4E
CHUETSU_B5038NS
COYOTELK_G08320
NIGATA_NIGHT1EW
— — — NEWZEAL A-MAT353
~ DARFIELD_SPFSNI1TE

cCC
o

0 10 20 30 40 50 60
t(sec)

5]

FileName Dataset
L-AQUILA_AMD4ZXTE NGAW.
NORTHR_PKCO0S0 NGAW...
KOBE_KBU0OO NGAW.
CHICHLO4_CHYOT4E NGAW...
CHUETSU_B5038NS NGAW. 0
COYOTELK_G06320 NGAW...
NIGATA_NIGHT1EW NGAW...

Spectral acceleration (g)
o
o

TR T S

Target spectrum
Lower tolerance: -40%
Upper tolerance: +40%
Average spectrum

— — —Tmin=01s

m
&
=

NEWZEAL_A-MAT353

%]
=}

— — —Tmax =10s
L-AQUILA_AMO43XTE
NORTHR_PKCO80
KOBE_KBUOOO
CHICHLO4_CHYDT4E
CHUETSU_B5038NS
COYOTELK_G06320
NIGATA_NIGH11EW
— — — NEWZEAL_A-MAT353

DARFIELD_SPFSN17E

OO0 S S EEE|-
[

=

Spectral displacement (cm)

Component Display

[ @@ Ov O ks | [Log OxOv][
f 0

— — — DARFIELD_SPFSNATE

e 5 © 2 4 6 ’ w0

1. A preview of acceleration time history for the selected record is displayed here.
To add (or remove) any accelerogram from the list, simply enable (or disable) its checkbox from the
table.

3. Use this option to switch between three different components of the accelerogram (Horizontal-1,
Horizontal-2, Vertical and SRSS/GM, if available)

4. Enable the appropriate checkbox to use logarithmic scale for the x or y axis of the graph.

5. Use this toggle button to switch between display of all or average response spectra.
6. Use this button to cancel all modifications.
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5.6 Import Window

|4 Import Accelerograms

0.2 T T T T T
— RSMN4037_BAM_ABAR-L.AT2
[=]
g 0 iaates b i
a
1]
02 | I I | |
1] 10 20 30 40 50
time (sec)
H1 H2 | v

RSN137_TABAS_BAJ-L1.ATZ
RSN138_TABAS_BOS-L1.AT2
RSN139_TABAS_DAY-L1.ATZ
RSN140_TABAS_FER-L1.ATZ
RSN143_TABAS_TAB-L1.ATZ
RSN178_IMPVALL H_H-E03-UP.ATZ
RSN178_IMPVALL H_H-E03-UP.ATZ
RSN179_IMPVALL H_H-E04-UP.ATZ
RSN179_IMPVALL H_H-E04-UP.ATZ
RSN180_IMPVALL H_H-E05-UP.ATZ
RSN180_IMPVALL H_H-E05-UP.ATZ
RSN181_IMPVALL H_H-E06-UP.ATZ
RSN181_IMPVALL H_H-E06-UP.ATZ
RSN182_IMPVALL H_H-E0T-UP.ATZ
RSN182_IMPVALL H_H-EOT-UP.ATZ
BSHN10RT NOBTHE TAR-|IP AT

RSN137_TABAS_BAJ-T1.ATZ
RSN138_TABAS_BOS-T1.ATZ2
RSN139_TABAS_DAY-T1.ATZ
RSN140_TABAS_FER-T1.ATZ

RSN137_TABAS_BAJ-\V1.ATZ
RSN138_TABAS_BOS-V1.AT2
RSN139_TABAS_DAY-V1.AT2

RSN140_TABAS_FER-V1.ATZ

RSN143_TABAS_TAB-T1AT[ —= = g
- AEAe A i 4| Compo... I=0IE=

RSN178_IMPVALL.H_H-E031
RSN178_IMPVALL.H_H-E031
RSN179_IMPVALL.H_H-E041
RSN179_IMPVALL.H_H-E041
RSN180_IMPVALL.H_H-E031
RSN180_IMPVALL.H_H-E031
RSN181_IMPVALL.H_H-E061
RSN181_IMPVALL.H_H-E0G1
RSN182_IMPVALL.H_H-E07T1
RSN182_IMPVALL.H_H-E07T1
BSHN108T NOBTHE TARIGOD

03-UP.AT2
H1 Keyword: 03230.AT2
luposo L L1 || fourar
04230 AT2
H2 Keyword: 05-UP.ATZ
|14u 3BONTT | 05230.4T2
v Keyword: 06-UP.AT2
06230.AT2
|23E| WPV VWA | S
07230.AT2

1IP AT

»

m

General | Pre-defined|

Reszet

| Save datazet

‘ Load files... }—3

‘ |:| Keep Current Data I‘— 4 5

| Load Accelerograms by filtering the components

Using this window you can load accelerograms into the program. It is also possible to create a

dataset from the loaded files.

4.

Use this button to remove all loaded files and clear the table.

Use this button to create a dataset from the current table and save the *.mat file.
Using this option you can load general (*.txt or .AT2) files. S&M can automatically determine
the keywords by which the three components are separated (H1, H2 and V). Detected
keywords are displayed in the Component Window for user to review. There are also two other
options in “Pre-defined” tab in order to load files that belongs to the SIMBAD and K-Net
databases. (in this case, the three components are automatically separated without
determining the component keywords)

Pre-defined

| smeap |||[

K-Net |

|:| Keep Current Data

will be replaced.

5. Number of loaded accelerograms is reported in this section.
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5.7 Match Window

r A
[&] SBM | Spectral Matching [E=R =
1
Inputs | Options 19940117_1230_24279_H1 19940117_1230_24279_H1
= 05
Inputs Ny target 2 7 orig. record %
{ — — —target+tol _-tol
Number of feratians 2 i ; org spocmum 8 os — matched recod [0.01-25] s
Period range oot | [ 25 | i = matched spectum, 0 10 20 30 40 5 6 70 80
5 @ 400
Tokerance (%) uppertolerance | 0.3 | i g E . ‘oo, record
lower tolerance | 0.1 A W2 Copy Figure _ —— matched record [0.01-2.5] s
5] © -100
[u]
= 0 10 20 30 40 50 60 70 80
2 Z, s 0
3 == &) 23 orig. recerd
3 4 5 (5] N @ 20 — matched record [0.01-2.5] s
© 40
Display Component 102 107! 10° 1] 10 20 30 40 50 60 70 80
All Average T (sec] —— 6 t (sec)
18760506_2000_TLM1_NS o | | | | | Target spectrum
16 4 | = = = Uppertolerance: -30%
d___ = = = Lower lolerance: +10%
1976 RC_NS = = U 2 J
19&91013,0004101:1}«1 Eils ) v Crgy e 16760506_2000_TLM1_NS
19920313_1718_2402_NS 512 s 19760517_0258_GZL_NS
= 19760911_1635_BUI_NS
T 1 19760911_1635_FRC_NS
2} 19891018_000D4_LGPC_H1
g 08 19920313_1718_2402_NS
® 19940117_1230_24279_H1
E 0.6 Average Spectrum
@ 04 =~ -
0.2
s 0 1 L L L L 1 1 1
0 02 04 08 08 1 12 14 16 18 2
T (sec)

1. Main Tab Panels, including:

e Input: to set the main inputs for spectral matching process.
e Options: to provide additional settings.

vk wN

Horizontal-2, Vertical)

Click on this button to start the spectral matching process.
Use this button to display the response spectra for all selected accelerograms.
Use this button to display only the average response spectrum.
Use this option to switch between three different components of the accelerogram (Horizontal-1,

6. To make a copy of current axes into a new window, right click on the axes area and select Copy

Figure.
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5.7.1 Input Tab

Inputs | Options
Inputs

Mumber of terations J
— 1

Period range 0o 2.5 j
2

Tolerance (%), upper tolerance| 0.3 j

lower tolerance | 0.1 j
————1—3

1. This parameter controls the number of iterations to be made in the spectral matching phase.

(Suggested to be maximum 5, recommended values: 2-3)

Set the minimum and maximum period that you want to be scaled in frequency domain. (The
spectral matching is only carried out within this range)

Define the Upper and Lower acceptable tolerances defining the spectral variability of matched
signals. (Range=20-40%). To have less modified accelerations, users are advised to define it around
not less than 20%.

5.7.2 Options Tab

el

Opticns
Options

1 ——||:| PGA correction? |

2 ———[¥] use H2 |

3 ——| Use W |

4 ——| Randomize target =pectrum. |

5 ———|[C| Match to SRSS |

o L= L L=

If you want to have very close PGA agreement with the target value, enable this checkbox.

If enabled, the spectral matching is also applied to the perpendicular horizontal component. (H2)

If enabled, the spectral matching is also applied to the vertical component. (V)

This option is to randomize the target spectrum. Spectral matching phase often ends up with tight
spectral agreement between target and iterated event spectrum. With this option enabled, the
target spectrum is slightly randomized (for N times with N=number of records desired in a set). This
way, the resulting matched event spectra always show aleatory spectral variability around the
target.

Use this option if you need to match SRSS of the records to the target spectrum (otherwise, every
single record will be matched to the target spectrum and as the result, SRSS of the selection to falls

above the target spectrum).
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5.8 Export Window

FE Export Data

~Target Spectrum

~Selection Result

Weighted Scores

- Original Accelerograms

Summary Flatfile (H1)
Summary Flatfile (H2)
Surmmary Flatfile (W)

GM_params _sel H1_ [N
GM_params_sel H2
GM_params_sel W

~Export

Target Spectrum
[ | selection Result 1
Flatfile (Qriginal}
Flatfile (Matched)

~Matched Accelerograms

Summary Flatfile (H1)
Summary Flatfile (H2)
Summary Flatfile (W)

GM_params_cor H1 |
GM_params_cor_HzZ
GM_params_cor_ W

2 —{ Export

1. Mark the outputs you need to export from this section.
2. Click on this button to export the selected outputs (in .xIsx format)
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5.9 Display SRSS Window

i ™y
4| S&M | Display SRS5 Spectra =
Edit L
% OE
RotD50
T T Display
, @ Selected 1
e Matched

Spectral Ordinates

@ H1 -
& 10° ] gﬁss
E Geolean 2
o
a8 RotD100
&
= Erzincan T <
g 107 F Morcia Y
=% EMILIA ianura jadana
8 Loma-Prieta

Duzce

MNW-Off-Kyushu

Imperial-Valley

‘IE!'2 F Average 1
===== Target Spectrum

10! 10°
Period (sec)

et

1. Choose the appropriate option to display the response spectra for the selected (or matched)
records.

2. Select the desired Spectral ordinate from this list to display the response spectra. for RotD option,
you need to calculate data first. (from menu bar choose: Edit > Run)
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