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Executive Summary

The following pages will give you an introduction MAEviz. First, a description of the
layout of the program which will help you get faiarlwith the work environment before
you start using MAEviz. Then, a tutorial where yibbe able to run an earthquake risk
assessment analysis. The purpose of this tutsrial help you feel comfortable using the
program and to also give you a clear idea of whAEMz can do. The last part covers a
user’s guide where you can find a more extensiydagation of MAEviz capabilities
that were not covered on the tutorial.
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1. MAEviz Overview

Welcome

Welcome to MAEviz

{( Mid-America Earthquake Center

Figure 1

When MAEviz is first launched, the welcome screppears. From the welcome screen,
users can select to read an overview of informaabout MAEviz, follow built-in
tutorials, or just begin working in MAEviz (by seteng Workbenchwhich will take you

to the main MAEviz screen, also known as terkbench



1.1 Workbench Layout

The MAEviz workbench consists of a numbentéwswhich each contain information
about a specific part of MAEviz. Each view is likesub-window within the MAEviz
workbench window, and can be minimized, maximizedyed, or even torn away from
the main window into its own window. These intéi@as are done by clicking the

minimize and maximize view icons in the view’sdithar, or by clicking and dragging on
the view’s border or title bar.

Figure 3 shows some of the most commonly used VieWSAEViz.
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Scenario View

The Scenario View is where you find a list of &letdata for the scenario or scenarios
that you are currently working with. Each scendhiat you are working with is listed as
a top-level item in this view, which can be expah8g clicking the plus (+) icon next to
its name, to see the details of the scenario.dénsach scenario, you can see a list of the
Mappable scenario data, which are the layers @ thait appear in your rendered map, as

well as a list of Scenario Data, which includesddta for the scenario, whether it is
renderable or not.

The Scenario View is also where you would go tdldomajor operations on your
scenarios: adding an earthquake hazard or othey maning damage analyses, etc.



Visualization View

The Visualization Window Views are where the reredemaps of your scenario will
appear. Each scenario can have its own rendereah@d3d map, so you can see the
visualization of your scenario. It is here thatiyzan get a quick visual overview of the
results of your analyses. You can control the canp@sition by using the mouse, or
click the view control buttons in the toolbar.

Data Catalog View

The Catalog is a list of all the data that is aatalg for you to use in your scenarios. Itis
organized first byrepositories which are stores of MAEviz data. Repositories ca
represent local data, or data stored on a remoterseWithin each repository, the data is
organized by the type of data that it is. To adthdo a scenario, you can navigate to and
find the data within this view, then drag it intaher the Visualization View for your
scenario, or onto the scenario’s name in the SceNasw.

Style Editor View

The Style Editor is used to adjust the way in whackayer of data is displayed in the
Visualization View. If the Style Editor is not ¥de, you can show it by right clicking a
Mappable Data layer in the Scenario View, and sielg€Change Layer StyleOnce this

view is showing, you can adjust the color, shapacdy, etc of the map layer. To apply

your style changes, you must click #pply button "’ ) in the view's toolbar.

1.2 Other Views

Although these are some of the main views you ug#, there are a few other views that
are shown at various times while using MAEviz.

Table View

The Table View is used to display tabular data,egally the attributes of a set of
inventory data or analysis results. The most commway to see this view is by right-
clicking a Mappable Data layer in the Scenariosawvand selectinghow Attribute Table

Reports View

By right-clicking on a scenario name in the Scesaiview, and selectinReports you
can access the Reports View. From the Reports ew can select a report to run,
right-click and run it. Then the selected repoifl e generated and displayed. From
that point, you can choose to print or save thentep



Fragility View

MSC_Concrete

If you right-click a fragility dataset from the
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particular fragility curve. When you hav
found the fragility curve that you want t
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2. MAEviz Tutorial

The tutorial covers the typical steps that willfeeded in order to perform an earthquake
risk assessment. Here are the steps:

e Create a New Scenario

e View the Scenario and Add Data
* Running an Analysis

* Analyzing the Results

Example Scenario

In this demonstration, we will use MAEviz as a sfiecstakeholder would use
the tool. Consider the stakeholder to be an Emesgevianager with a problem.
Zeytinburnu Municipality of city of Istanbul has mwacted your group to undertake a
seismic risk assessment of the buildings in Zewinb District, Istanbul, Turkey. You
are to execute an analysis for the approximate0Q7buildings in the district using
MAE-Center building fragility curves and MAE-Centbuilding fragility mapping for
Turkish building inventory. The most probable haz&or the region is a 7.5 Mw
earthquake to the south of the City on a brandh@North Anatolian Fault. You have at
your disposal fragilities which have been develoged various levels of seismic
resistance, indicated by code levels ranging fraex@ode to High Code, which reflect
levels of intervention.

In the process, we will see how the Emergency Managjl launch the MAEviz
application, load the GIS data for Zeytinburnu Be$t and then generate earthquake
hazard information based on the scenario he wants/éstigate. After he has loaded this
base information, he can interactively choose aisglaly information for the specific
items he wants to evaluate — the buildings, as a®lload fragility information about
these particular structures. From there, we wilhess an analysis of the impact of the
hazard. These factors have important social andaoi@ impacts.



2.1 Creating a New Scenario

When you start MAEviz for the first time, you wile shown the welcome screen

(Figure 2). To begin working with MAEviz, click ¢hrightmost icon )
which will take you directly to the MAEviz workbehc

From the application’s menu bar, click File->Newen expand MAEviz and
choose MAEviz Scenario (See figure 4). Alterndtiygou can click the New
Scenario button!'') from the Scenario View's tool bar.

The New Scenario Wizard will now be showing. Tissvhere you define the
scenario that you would like to work with. Entename for your scenario, such
as “Zeytinburnu District”, and then optionally entny descriptive information
about the scenario in the large text box. Clicktne

At this point, you will be selecting the region ioterest that you would like to
work with. We will be analyzing a region whichirsTurkey. That is why; select
Turkey from the Country menu, and Istanbul from @i menu and Zeytinburnu

District from the District menu that appear in Higb below. Then, click finish
when completed.

Select a wizard — Select a Region of Interest
Please select a region of interest for this scenario...
b Country | Turkey A4
type Filker text
Sub-Regions
B-1= 615 City  |¥stanbul v
El-iZ2 MAEViz
MAEWiz Seenario District | ZEYTYNBURNU District, ¥stanbul v
@
= Hatk I Text = i Effish Cancel [ < Back ][ Mext > ] [ Finish ] I Cancel ]
Figure 4 Figure 5

» The next screen of the wizard allows you to secanalysis to run immediately.
If we wanted to run an analysis first, we couldtoare with this screen. But for
this tutorial, we will add some other data to ocergario first, then come back and
run an analysis later. So at this point, just @dienish to complete the wizard
and have MAEviz initialize your new scenario.



2.2 Viewing the Scenario and Adding Data

At this point, your scenario has been created. WdlLisee your scenario listed in the
Scenario View. A blank outline of Zeytinburnu Distrhas appeared in the Visualization
View. See Figure 6. (The outline may not be visibithout connectivity to NCSA)
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Figure 6

At this point, we will learn how to add data to @aenario, and how to manipulate the
Visualization View.

* First, we will add boundary data to the scenamothle Catalog view (the lower-
left view if your workbench is arranged in the défasetting, as shown in Figure
6), expand thiMAEviz Demo Datdétem, therBoundaries, District PolygorClick
and drag thélahalle Boundarytem into the Visualization View.

» Then, we will add building inventory to the scepdior the Zeytinburnu District.
In the Catalog view (the lower-left view if your wkdench is arranged in the
default setting, as shown in Figure 7), expandMiidd=viz Demo Dataitem, then
Buildings, Building Inventory vAClick and drag théstanbul Building Datatem
into the Visualization View. Alternatively, you caight-click the item and select
Load Dataset

» At this point, a boundary and buildings of Zeytintw District of Istanbul should
have been added to the Visualization View.
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» At this point, your Visualization View should lo@omething like Figure 8.
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Figure 8
* To make the view easier to see, we will adMahalle Boundarymap style. From
the Scenario View, expand Zeytinburnu, then Mappa&idta. You should see the
list of the data that you added to the ScenarighRelick onMahalle Boundary
and choos€hange layer style.
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In the Style Editor (Figure 9), the Simple Styld tshould be active. Set the
Opacity level near the grey box namé&dll, to 30 to see the datasets under this
dataset. To apply the style change, click &gply Stylebutton in the Style

Editor’s tab bar. ‘-’ )

&) style Editor £1
Simple Style . Ranged Style | Raster Style

Fill

Line

Color: E] Width: 1 |5 Opadty: 100 3

Label
[ Field to be labeled:

Figure 9
To zoom/pan/etc, use the controls at the top oMiBaalization View. Use these
to adjust your view.
To view a 3d rendered view of the same informatraght click the entry for your
Scenario, and choosRender in 3d (VTK) This will bring up a second
Visualization View that shows the same map, bunfeo3d rendered perspective.
After adjusting your view, if you want to restorethe original default view in the

Visualization, click thezoom to full extenbutton in the toolbat ﬁa)

2.3 Running an Analysis

Now that we have a basic map to look at, we waktehow to run an analysis. Analyses
in MAEviz consist of any sort of calculation thargerates data. For example, generating
a deterministic earthquake map based on a magratadiepicenter would be considered
one type of analysis. The other type that we waé un this exercise is to load pre-
generated hazard maps. Using that earthquake mapliaas building inventory data to
generate information about building damage wouldmather type of analysis.

In this example, we want to find building damagesutess based on a deterministic
earthquake hazard that was pre-generated.

First, we will launch theRun Analysis Wizard. To do so, you can click the

Execute Analysis toolbar buttorf%% ), or right click your scenario and select
Execute Analysiser click on Analysis from the top level menu amtestExecute
Analysis

This causes the Run Analysis Wizard to be showr.FSgure 10. Here you can
select which analysis you want to run. (this is Hane as the page that was
displayed in the last step of the New Scenario VdizaFrom this page, expand
Buildings, and select the Building Damage analySlgk next

11



Execute Analysis

Please select an analysis...

Analysis
Building Economic Loss
Building Mon-Structural Content Damage
Building Repair Cost Analysis
Building Retrofit
Building Retrofit Cost Estimation Analysis
Building Retrofit Cost-Benefit Ratio (¥

>

Description

Computes buiding damage.

[ Next > H Finish H Cancel

Figure 10

The next page (Figure 11) prompts you to selectddwa you want to use in
running your Building Damage analysis. If it tejisu that no datasets containing
Fragilities, Expected Value or Fragility Mappingvieayet been loaded in your
scenario, then to run this analysis, you must bade datasets that contain these
data.

To help you locate or generate the necessary idptd, the Analysis Wizard
provides two types of buttons, tiénd Datasetbutton ¢), and theGenerate

Dataset from Analysisutton ‘\5‘13} )

Building Damage

Set the parameters. ..
Input
Result Mame: | Zevtinburnu Building Damage Pre-R. it
Buildings: | 1stanbul Building Data T
Fragilities: | Defaulk Building Fragilities vj*
Expected Valls: | Buidling Dsmags Ratios =
Fragility Mapping: | 1stanbul Building Fragiity Mapping =+ [*
LiqueFaction: ~|

Hazard
Apply Retrofits

Figure 11
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To find a Fragilities dataset to run your buildidgmage with, click thdé=ind
Datasetbutton (). The window that appears contains a list boalbFragilities
Datasets that could be found in any of the datasiégries that you are connected
to. SelectDefault Building Fragilitiesfrom the list like in Figure 12, and click
Finish. To find an Expected Value dataset follow #ame steps for the related
field and selecBuilding Damage Ratiofrom the list, and click Finish. Follow
the same steps for the Fragility Mapping dataset dalectIstanbul Building
Fragility Mappingfrom the list.

Search for Dataset

Flease select a dataset of type: buldingFragiities. ..

Datasets i |

[#] add da

Default Blilding Fragilities 2 Local Dataj
SEETTH SCETaD?

Figure 12
For our hazard, we want to use a pregenerated cheaathquake. So this time,
use theAdd button, to add pregenerated hazard earthquake aledt ghe
Istanbul 7.5M0.2 sec SAlataset like in Figure 13, and then clikish to run
the building damage analysis.

Search for Dataset

Please select a dataset of bype: hazardRaster or deterministicHazardRaster. .,

Datasets | v

USGS 2500 Year 0.2 Sec 54  {MAEviz Local Data)
Add da\ 1565 2500 Year 1.0 Sec 54 (MAEviz Local Data)
USGS 2500 Year PGA  (MAEviz Local Data)

UISGS 500 Year 0.2 Sec 54 (MAEviz Local Data)
USG5 500 Year 1,0 Sec SA  (MAEviz Local Data)
USG5 500 Year PaA  (MAEwviz Local Data)
Charleston 7.3 Hazard {MAEviz Local Data
Iskanbul 7.5 54 (MAEVz Lacal Data)
Memphis 6.2M 0.2 Sec 54  (MAEviz Local Data)
Memphis 6.2M 1.0 Sec 54 (MAEviz Local Data)
Memphis 6.2M PGA  (MAEviz Local Daka)
Memphis 7.7M 0.2 Sec 54  (MAEviz Local Data)
Memphis 7.7M 1.0 Sec 54  (MAEviz Local Data)
Memphis 7.7M PGA  (MAEviz Local Data)

Figure 13
Once the progress bar has finished, you shouldheeedatasets added to your
Scenario View and map: The Building Inventory v4adat that you selected to
use, a Building Damages dataset which will conthm damage information,

13



and the earthquake hazard dataset. Your Visuaizatihould now look similar

to Figure 14.
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Figure 14

To create a Building Economic Loss dataset, cliek Execute Analysis toolbar

button \5?} ), or right click your scenario and sel&ctecute Analysier click on
Analysis from the top level menu and sel&ttecute AnalysisSelect the
Building Economic Losanalysis from the Buildings category. You shosée
a window similar to the one in Figure 15. Use Hied Datasetbuttons for the
fields where No datasets are found, and click Riaigain to create the Building
Economic Loss. This will generate a Building Ecomorboss dataset which
will contain the economic losses for the buildings.

Building Economic Loss

Set the parameters. ..

Input

Result Mame: :

Structural Damage:

| Zevtinburnu Bulding Economic Loss Pro-f

| zeytinburnu Building Damage Pre-r w [*

Mon-Structural Conkent Damags: | .
Occupancy Damage Mulbipliers: | Building Occupancy Multipliers e
o cupaic Mapaina] | Building '3 Oreupancy Mapping |

14



To execute theBuilding Retrofit Cost Estimation Analysislick the Execute

Analysis toolbar button % ), or right click your scenario and seld€kecute

Analysisor click on Analysis from the top level menu amdtestExecute Analysis
This analysis is required to execute Buwelding Damage by Fieldnalysis. Make
sure the values for each field match the selectiofsgure 16. You will want to
enter a descriptive name for the resulting datéiket “Zeytinburnu Building

Retrofit Cost Estimation Analysis”, and then cliiish.

Building Retrofit Cost Estimation

Set the parameters...

Result name '-Zeytinburnu Building Retrafit Cost Estimation Analysis v.I

Building Dataset {v4) :IstaHEuI .Eu.ilai.ﬁ_g_ Data V‘
Building Retrofit Cost Table | Istanbul Building Retrafit Cast Table v
Discount Rate Mapping (optional) | ﬁ%\iuna ge‘l‘acted‘) *{'
Fragiicy [Defiut Buiding Fragitizs [ |
Fragility Mapping I:-I:_.arubul Building Fragility Mapping: | v

Figure 16

At this point, we have the estimation for the coktetrofitting. Now, we will
retrofit the buildings using thBuilding Retrofit by FieldAnalysis. To execute
this analysis follow the same steps described abodeselecBuilding Damage
by Field under the Buildings. Enter a descriptive name li@@ytinburnu
Building Damage by Field”. The rest of the fieldoald match Figure 17, click
next. The next window allows us to select fragghtifor each structure type in the
inventory. This can be changed, but we leave tbatraexercise for the user.
Make some selections and then click Finish. SgarEil8.

The resulting dataset of this analysis gives theofided building damage after
the earthquake. You can select the field as EsdeR#cility and choose the
essential facility to retrofit or to see what thestto retrofit to certain code levels
IS.

You can select thBuilding Retrofit Analysigo retrofit the buildings one by one.
But, this analysis will not be used in this tutaria

15



Building Damage

Set the parameters...

Input
Result Mame; i Zeytinburnu Building Damage by Field i
Buildings: %Istanbu\ Building Data
Fragilities: iDeFauIt EBuilding Fragilities
Expected Value: %Euid\ing Damage Ratios
T
Fragility Mapping: | Istanbul Building Fragility Mapping
Liquefaction: \ v ‘

Retrofit Cost Estimation: | Zeytinburnu Bulding Retrofit Cost Estir v

Hazard
Istanbul 7.5M 0.2 Sec 56

Help ” < Back ][ [lext > “ Einish ][ Cancel

Figure 17

16



Input
Field 1 Field 2 Field 3 Key Cost
|
c2 | Non-Reh'oﬁt_. | 0.00
i
c1 | Non-Retrofit = 0,00
|
URM | MNon-Retrofit v_ 0.00
RM Moderate v §7,998,525.16
PC2 Modetats il $15,294,021.95
5 y
w o @& 4,047,650.69
;! |
53 [ High | §7,335,261.54
PC1 High | $15,002,847.74
UNKNOWIN High g 57,742,446.49
i
51 rm | $318,860.71
Moderate
Non-Retrofit
$57,739,714,28
Field | struct_Typ v|
ext [ Finish ] [ Cancel ]
Figure 18

Now we can execute thguilding Repair Cost Analysigoth for non-retrofitted
and retrofitted buildings individually. To run thesalysis follow the same steps
mentioned above and seldttilding Repair Cost Analysias a replacement for
the previous ones. For the first analysis of regaist, we will use the pre-
retrofitted building damage data for Zeytinburnatdct for the Building Damage
field. Like in Figure 19-a. This will give us thepair cost for the buildings which
are not retrofitted. For the second analysis wé fellow the exact same steps
with the first one but select thBuilding Damage by Fielddataset as the
retrofitted building damage. From the drop downnmeselectZeytinburnu
Building Damage by Field See Figure 19-b.

Building Repair Cost Building Repair Cost
Select the parameters. ., Select the parameters. ..
Result Name: | Zevtinburny Buiding Repai Cost Pre-R v Result Mame: . Zeytinburnu Bullding Repair Cost Post-R. v
Building Damags Ee‘;.-'tintnumu Building Dariage Pre-R Building Damage !Eytinhumu Building Damage by Field ¥
) R T |
Repair Cost: Istanbul Building Repair Cost Data v I Repair Cost: [stanbul Building Repa ] |
Figure 19-a Figure 19-b

17




The last analysis for the Zeytinburnu Buildingsthe Building Retrofit Cost-
Benefit Ratio Analysis. This analysis requires both Pre- and t-Resrofit

Building Economic Losses. That is why we will exectheBuilding Economic
Loss Analysis again for the retrofitted building damageated by th&uilding

Damage by FieldAnalysis. This will be executed just like the pows one but
we will select the result of tiBamage by FieldAnalysis in the drop down menu.
After creating the Building Economic Loss for thetrofitted buildings of
Zeytinburnu District, we can execute tBailding Retrofit Cost-Benefit Ratio
Analysis for the region by right clicking your segim and selectindgexecute

Analysis Then, choosing thBuilding Retrofit Cost-Benefit Ratidnalysis under
the Buildings. Enter a descriptive name for theultessuch as Zeytinburnu
Building Retrofit Cost-Benefit Ratio and select thest retrofit economic loss
dataset for the Building Post-Retrofit Economic $/6epair Cost field like in
Figure 20 by selecting the Post-R dataset fronmdtbp down menu. Click next.

Building Retrofit Cost-Benefit Ratio
Computes the ratio of cost to benefit for building retrofits.
Result name Zeytinburnu Building Retrofit Cost-Benefit Ratio v
Building Pre-Retrofit Economic Loss/Repair Cost | Zeytinburnu Building Economic Loss Pre-R e
Building Post-Retrofit Economic Loss/Repair Cost | Zeytinburnu Building Economic Loss Post-R =~
Building Retrofit Cost Table [Zeytinburnu Building Retrofit by Field Retrofit Cost Y3

[ Finish ] [ Cancel ]

Figure 20

In this window, you will see an option to select &t None, press the “None”
button. Now, scroll down and find the TotLossdi@nd select it. Your window
should look like Figure 21. Click finish.
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Cost Benefit Field Selection

Select the fields to include in the cost benefit analysis

[ [ no_Stories [appr_Bldg Al

[l cont_val [CJowell_Lmit
|:| 5q_Fook |:| 50_Meter
|:| BirirFiyat D Room_ho
[ tmmGiee [JLifeskty
[ colprey [ insignific

[(Imaderate [Heawy

|:| Complete |:| MeanDarmage

[Crpamagepey [Cost

|:| Strloss D StrLossDey

[Efeiless  [TotlossDey vl

Select:

Figure 21

2.4 Analyzing Results

Now that the analysis that we were interested sbdeen completed, it's time to analyze
and try to make sense of the results. There alieusaways of viewing and visualizing
the results, which we will learn now.

2.4.1. Table View Results

» First, we will view the results in a tabular grglmilar to excel. In the Scenario
View, right click on thePre-Retrofit Building Damagelayer, and selecBhow
Attribute Table The Table View should appear in the bottom rigiitthe
application window. Like other windows, you can reoer resize it to make it
easier to view.

* Now we will use the Table View to locate the builgs that suffered the most
damage. Scroll to the right edge of the table viamd click the column header
labeledMeanDamaggewhich is the column for the mean damage valuether
building. This will sort ascending the table by thean damage value.

* Now that we can see which buildings in the tableehthe highest mean value of
damage, let's locate those buildings in our mapthef area. Make sure the
Building Damage layer is still selected in the SaémView, and make sure you
are viewing the 2D Visualization View.

 Then, in the Table View, click on the last row withean damage Value of
highest. You will see one of the dots represendirigyilding in the Visualization
View change color to show that this is the seletiaittling.

19



* Hold shift and click the last row with desired metamage value. This will select
all the buildings in between. You will see thesdédings all change color in the
Visualization View. This way, you can see whichl@imgs will suffer the most
damage. See figure 22.

Figure 22

2.4.2. Aggregating Data

 MAEviz also provides the ability to aggregate dadaa geographic boundary,
such as the census-tract level.

*  Now, we want to do an aggregation analysis. UseAtiaysis button ‘Eﬁ} ) again
to start the analysis wizard. This time, cho@$8->Aggregate To Polygon

» For thePolygonfield, chooseMahalle Boundary This indicates that you want to
aggregate your damages to that dataset.

» For theDatasetfield, choose your Pre-Retrofit Building Damagéasat. This is
where you select which layer contains the dataytbatwant to aggregate over the
census tracts.

* Also, give the result a descriptive name, such agd®g Damages in Sub-
Districts like in Figure 23
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Aggregate to Polygon
Select the parameters. ..

Input
Zeytinburnu Building Damages in Sub-Districts|

Result Name:

Palygon: Mahalle Boundary v [t

Dataset: Zeytinburnu Building Repair Cost Pre-R v "

[ < Back ][ Mext > H Einish H Cancel ]

Figure 23
Click next You will arrive at a dialog page prompting youctmoose which fields
to aggregate by, and how to aggregate them (sumx, angerage, etc). The
defaults are fine, so clidinish.
When the analysis finishes, we need to changetyte@n the aggregation so that
we can easily visualize the results. Right clickury new dataset from the
Scenario View, and choosthange Layer Style
In the style view, select tHieanged Styléab.
Under the Value field, selebleanDamageThis indicates that we want to color
the census tracts by the mean damage value fanuittings in that census tract.
Under the color scheme box, select a color schéatewtill be easy to see, such
as light blue to dark purple.
Change number of classes to 5, which will give usfferent colors to shade by.
Also change Classification Method to Quantile. Likd-igure 24.
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T) Style Editor X ARG =

Simple Style ihanged Style " Raster Style |
Select Ranges
Field Classified Classification
Value |MeanDamage w Number of Clagses 5 ==
Classification Method v
Color Schame Color Scheme
[ S dark orange to light to dark purple ~ [m] 0.344to0 0,361
[ N A=k red to light to dark gray =R [m] 0.361to 0.369
[ S WM dark red, orange, light yellow, gree... = = 0.369 to 0.376
I |ioht to dark aray = 0,376 to 0.414
I Jight purple to blue to dark green -] 0,414 to 0,454
NN |ight red to dark purple
DU |ight blue to dark purple
PN (ight vellow to orange to dark brown v
Fil
Opacity: 30 =
Line
Colar: | [ Width: 2 % Opacity: 100 =
Label
[ Field to be labeled:
© Running simple task
Figure 24
i

» Next, press the Apply Style buttor”. ) to apply these style changes. The
Visualization view will update to show the censtects colored by the average
damage value of the buildings within them.

* It will be easier to see the color difference if alenge the order of the dataset to
the highest at our visualization. Click yateytinburnu Building Damages in Sub-

Districts dataset from the Scenario View, and click tIF@I button until the
selected dataset rise up to the highest or delgvedl This will show théBuilding
Damages in Sub-Districdataset clearly in our visualization like in Figu5.

@& Zeytinburnu IST (20) X HE&E & € A pd@—0

Figure 25
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2.4.3. 3D Damage Bars

* Now let's add 3D damage bars to the buildings tkemié easier to visualize
damage across the entire map. Right click the Bigldamage layer in the
Scenario View, and chooganged 3D Visualization...

* Now we can choose which fields we want to displBydamage bars for. For this
example, we will want to see the chance of eachag@nstate, so seldaisicnific,
Moderate, HeavyandComplete See Figure 26

Select Fields for Damage Bars

€3 ou must select at least 1 field to display 3D bars.
If you want to turn off 3D bars, you need to unselect all fields

[ Parid

[] ear_Built
[] Mo_Stories
[] appr_Eldg
[ cont_val

[] owell_unit
|:| 5g_Foot

|:| 5g_Meter
[ sirimFivat
[] Room_Mo
|:| ImmOecc

[ Lifesfty

[] collPrev
Insignific
Moderate
Heavy
Complets

|:| MeanDamage
|:| MDamageDev

[ Mext = H Finish H Cancel

Figure 26

* Click next At the next screen, you can choose colors forvheous fields.
Choose a reasonable set of colors, or use the ltdeféhen presdinish. Then,
right click the datasets other then Building Damageour scenario and select
toggle visibility to make them invisible like in gtire 27. If there are too many
things on the view it could be difficult to separahe items. Then, seleRender
in 3D (VTK)
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Ce g oex"n
Q Charleston S5C
@ Istanbul14
Q Memphis Shelby
Q Zeytinburnu 02
Q Zeytinburnu 03
=@ zeytinburnu 15T
= E Mappable Data
€8 Feytinburnu Building Damages in Sub-Districts
[=}€® Zeytinburnu Building Damage Pre-R
30 bars
W complete
|_| Heavy
7] Moderate
B Insianific
” Zeytinburnu Building Retrofit Cost-Benefit Ra; % Change Layer Style
;ﬁ Zeytinburnu Building Economic Loss Pre-R
N Zeytinburnu Building Economic Loss Post-R (5] Show Attribute Table
;Q Zeytinburnu Buiding Retrofit by Field
N Zeytinburnu Building Repair Cost Pre-R
ﬁ Zeytinburnu Building Repair Cost Post-R.
;Q Zeytinburnu Building Retrofit Cost Estimation g Export Dataset...
€8> [stanbul Building Data
;ﬁ Mahalle Boundary

£ Toggle Visibility
¥ Delete

a Publish Dataset...

285 [stanbul 7.5M 0.2 Sec 5A 2 Fiter
@ [stanbul 7.5M 0.2 Sec SA
(= Scenario Data Ranged 30 Visualization...
Figure 27

This will bring the 3D Visualization View to thednt, and you will see that

damage bars have been added for each building. Zmamd you can quickly see

the probable damage states for each building basdte bars. The size of each
color in the bar represents the likelihood that libhéding will be in that damage

state. (Figure 28)

Zeytinburnu IST (20) r.ZEytinbumu IST (30) X HE & £ davwpd ﬁ =08

Figure 28

24



2.4.4. Filtering Data

Now let’s look at just those buildings that have emsential facility of Fire

Station. Right click the Building Damage layer, asdect-ilter.

This brings up the filters dialog. Cliclewto create a new filter.

This bring up the filters dialog. In the Creatédtd¥i dialog, you must pick a
field and value to filter by. ChoodgFacility by double clicking on it in the

Fields list. This adds the filed to the querylet bottom of the page. Next,
click on the “=" sign button. Finally, to find atif the unique values for the
field we selected (EFacility), click th&et Unique Valuedutton. Double

click on the value EFFS. The dialog should lodd IFigure 29.

Create Filter

Create a new filtker

[ Get Uniqus Yalues

Figure 29
PressFinish. When it finished, you should see that all of tti@mage
buildings except the Fire Station have been remoWéds is because it is
only displaying the damage bars for buildings afessial facility EFFS. See
Figure 30.
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2.4.5. Reporting

* Now we have finished generating and looking atdat, we will generate a
printable report of the information that we havarfeed. Right click the name
of your Scenario in the Scenario View, and sekReports...This will open
the Report Selection View. This gives us a listreports that MAEviz can

generate. (Figure 31)

Y =il B Report Selection View X

MName

Bridge Damage Summary
Bridge Damage

Bridge Functionality

Bridge Repair Costs

Building Damage Detail

Building Damage Detail v4
Building Damage Summary (v4)

Mon-Structural Damage
Bridge Cost-Benefit Ratio Report

Figure 31

Building Economic Damage Summary Report (v4)

* In this case, we only want a summary of the bugdiamage, so we’ll use the

Building Damage Summary (v4).

* To run the Building Damage report, double clicktteatry in the list. The
Report View will appear, with a preview of your llihg damage summary

report. (Figure 32)
Style Editor | Report Selection View

=0

= 1 [lesiey T & wo% =&

Building Damage Summary (v4)

C Mid-America Earthquake Center

Himmet Kar aman

Scenario: Zeytinbumu IST

Location:  (umspecfied)
Using data: istanbul Building Fragilty Mapping
Istanbul Building Fragility Mapping
Mahalle Boundary
Zeytinburnu Building Damages in Sub-Districts
Istanbul Building D ata
Istanbul Building Repair Cost Data
Istanbul Refrofit Cost Table
Zeytinburnu Building Retrofit Cost Estimation
Analysis
Zeytinburnu Building Repair Cost Pre-R
Feytinbur ildi i -R

Annual Meeting Building Fragilities
Annual Me eting Building Fragilities

Zeytinburnu Building Retrofit Cost-Benefit Ratio
Building R etroft D iscount Rates

Bullding 3 Oecupancy Mapping

Istanbul 7.5M 0.2 Sec 54

Istanbul 7.5M 0.2 Sec 54

Zeytnburnu Building Damage PreR
Zeytnburnu Building R etrfit by Field
Zeytinburnu Building Economic Loss PreR
Zeytinburnu Building Econamic Loss Post.R
Bullding Deeupancy Muftipliers

Buidling D amage Ratios

Buidling D amage Ratios

Zeytnburnu Building Retrofit by Field Retrofit Cost

Figure 32

 You can print this report by using the print but{ =) or save it using

the save buttor'al). Use the small arrow next to the save buttomif y
want to select a different format for saving thear (such as PDF,

HTML, etc)
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3. Conclusion

Based on this simple building damage analysis, areconclude that the MAEviz
tool helps to identify areas of high risk. MAEvipuwd also have been used to look at
some mitigation options that may be beneficialdaosider. The Emergency Manager in
our example is able to take the information andiltesrom this analysis and evaluate
detailed options for specific buildings base on ppietary information in the
department’'s databases and files. Furthermore, apilidtic scenarios can also be
evaluated in addition to a deterministic earthquakeh as the one we used in this
example. The analysis could also be expandedotodb other components in the region
such as the utility networks, schools (since thgpecally serve as temporary shelters),
hospitals, police stations, etc. Some of these data available with the default
installation of MAEviz and is left as an exercisdlie user.

The MAEviz tool provides an environment for viswdploration, analysis and
evaluation of engineering options pertinent to stigating building and bridge retrofit
options. In future version of MAEviz, these resultdl feed into the traffic models and
the decision support to aid in selecting retrofitions, emergency routing, and pre/post
mitigation planning. Furthermore, the use of cybemnments will enable MAEviz
users to more effectively collaborate and sharalt®snd the use of web services will
allow MAEviz to move computationally intensive aysds to bigger machines when
available.

Please contact the Mid-America Earthquake Centdufther information on MAEviz.

Mid-America Earthquake Center

205 N. Mathews Avenue

1240 Newmark Lab

Urbana, IL 61801

Tel: (217) 244-6302 Fax: (217) 333-3821
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APPENDIX

I mportant I nformation for first time users

Running MAEviz

First, ensure that you have Java version 5.0 faisan as 1.5.0) installed. (available
from http://java.sun.cony/

The MAEviz Portal

The primary means of running MAEviz is via the MAEweb portal. To login to the
portal and run MAEviz:

Point your browser tottp://maeviz.ncsa.uiuc.edu

If this is your first time logging in, click the “&v Account” link from the left
hand navigation menu, and create a new account.

Now, MAEviz should appear as a choice in the tap bext to “My Workspace.”
Click this choice to enter the MAEviz area of thetpl.

Links should be available for downloading and usv@Eviz.
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Tips

MAEviz includes a variety of capabilities which céelp the user more effectively
analyze and visualize seismic risk. The followisga list of capabilities that may be
useful when performing an assessment.

The following commands are accessed by right-aliglon a layer in the scenario view
(located to the upper left by default).

Show Attribute Table opens up a table tab with all of the attributesoamted with the
selected dataset. For buildings, the data inclustascture type, occupancy, square
footage, appraised value, and various other atgfu Also note that when a column
header is selected, the data is sorted by thahugland when a row is selected, the
corresponding data point is highlighted in the “disation pane. Data can also be
copied and pasted from the Attribute table to Msoft Excel. Note that performance
will be improved if an existing attribute tabledl®sed before opening a new table

Toggle Visibility switches a layer from visible to invisible andeAegersa. Use this when
there are multiple layers of data in the Visualmatthat you don't need to see. For
instance, after running a damage analysis, thelleb@ia new data layer with points
corresponding to the buildings in the inventory,tkere will be two points shown for
each building: one for the original inventory da&tasnd one for the damage dataset. In
that case, it would be useful to toggle the vigipifor the original inventory dataset to
hide it, leaving only the damage dataset visibhel avoiding clutter in the Visualization.
Hiding datasets can also improve performance of MAEince there is less data to
render in the Visualizatian

Delete removes the dataset from the scenario, althougmecessarily from the Local
Cache.

Export Dataset exports data for manipulation outside of MAEviZhe type of output
depends on the data being exported. For exampilejrg inventory would be exported
as a shapefile, while building fragilities would ®eomma-delimited text file.

Filter allows the user to parse the data viewed in ditaseng logical statements (e.g.,
Structure Type equals W1 to hide rows of data fatding types other than W1). The
data is not removed from the dataset, only hiddéo.return to the full data, remove the
filters that were specified and click on Show Attrie Table.

Publish_Datasetexports data to a repository selected by the u3he data remains in
xml format and maintains usability in MAEviz. This as opposed to an “exported”
dataset, which would have to be re-ingested intoBEM& to convert the data to xml
format and set up the appropriate directory stmectn MAEviz. Datasets that are
published with filters applied retain only the ddkeat passes the filterFor example, if a
filter is applied so that only W1 structures arewh and the dataset is then published,
the published dataset will contain only W1 struetdata.
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