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Running MAEviz

First, ensure that you have Java version 5.0 faisavn 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 tbttp://maeviz.ncsa.uiuc.edu

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

You will now need to add yourself to the MAEviz utsgroup. To do this, once
you are logged in, click the “Membership” link fraitme navigation, then click
“Joinable Sites” from the choices at the top. Ywll see MAEviz in the list
below. Click “Join” to join the MAEviz worksite gup.

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

Click “MAEviz Viewer” from the right hand navigatioto open the MAEviz
scenario screen.

From here, you can expand the MAEviz Repositorgidoto open an existing
scenario, or click the “New Scenario” choice toateea new scenario. For this
tutorial, we will choose “New Scenario”

If you follow the link for your choice, java should@unch, and MAEviz should
begin downloading the appropriate files to run.ishaill take a few minutes the
first time you run MAEviz, as all the code and resaey files will be downloaded.
Each time after this, it should be faster.

If, when you click the link for the scenario, itefs to save the .jnlp file, you most
likely do not have java set up correctly. Makeestire Java 1.5.0 runtime is
installed, including Webstart.




MAEviz Overview

Welcome to MAEviz

Q’V( 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 informadtoout 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 Werkbench

Workbench Layout

The MAEviz workbench consists of a numbeMiéwswhich each contain information
about a specific part of MAEviz. Each view is lizesub-window within the MAEviz
workbench window, and can be minimized, maximizadyed, or even torn away from
the main window into its own window. These intdi@cs 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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Figure 3
Scenario View

The Scenario View is where you find a list of &k tdata 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 expahty 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 @f thait appear in your rendered map, as
well as a list of Scenario Data, which includeshalh-renderable data for the scenario
(e.g. tables).

The Scenario View is also where you would go tdaldomajor 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 renderad@®8d map, so you can see the
visualization of your scenario. It is here thatiygan get a quick visual overview of the
results of your analyses. You can control the garpesition 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 aa# for you to use in your scenarios. It is

organized first byepositories 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 intther the Visualization View for your
scenario, or onto the scenario’s name in the SceNaew.

Style Editor View

The Style Editor is used to adjust the way in whadhyer of data is displayed in the
Visualization View. If the Style Editor is not Wide, you can show it by right clicking a
Mappable Data layer in the Scenario View, and selg€hange Layer StyleOnce this
view is showing, you can adjust the color, shapacday, etc of the map layer. To apply
your style changes, you must click thpply button ¢l ) in the view’s toolbar.

Other Views

Although these are some of the main views you wg#, 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 dataegally the attributes of a set of
inventory data or analysis results. The most commay 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 Scevakiew, and selectinBeports you
can access the Reports View. From the Reports \iew can select a report to run,
right-click and run it. Then the selected repailt e generated and displayed. From
that point, you can choose to print or save thentep

Fragility View

If you right-click a fragility dataset from the MSC_cConcrete

Catalog View, you can sele¢tew Fragility i i

to access the Fragility View. The Fragility, £,

View shows a list of fragility types, that yot

can drill down into to select and view a

particular fragility curve. When you have

found the fragility curve that you want to

view, right-click it and selectiew Fragility 014

Setto view a graph of the fragility curve. So oz om o 1.6'0() 125 w1 2m
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Example Situation

In this demonstration, we will use MAEviz as a spectakeholder would use
the tool. Consider the stakeholder to be an EnmesgManager who wishes to determine
possible impacts of earthquake hazard on ShelbyTGbpuildings. The Emergency
Manager wishes to investigate the impact of a $pespeculated earthquake on the
existing building stock in Memphis and Shelby Cquitennessee. Consider this
analysis to be preliminary, and therefore limit Hu@pe of the study by neglecting single
family residences. Consider hazard from a 7/éMent located at Marked Tree, AR.

In the process, we will see how the Emergency Managjl launch the MAEviz
application, load the GIS data for Shelby Countyd ¢hen generate earthquake hazard
information based on the scenario he wants to tigas. After he has loaded this base
information, he can interactively choose and digjdormation for the specific items he
wants to evaluate — the buildings, as well as l&agjility information about these
particular structures. From there, we will with@ssanalysis of the impact of the hazard.
These factors have important social and econompaats.

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 ¢éhrightmost iconﬁ)
which will take you directly to the MAEviz workbehc

* From the application’s menu bar, click File->Nehen expand MAEviz and
chooseMAEviz Scenari¢See figure 4). Alternatively, you can click tNew

Scenariobutton D) from the Scenario View’s tool bar.

S|
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Figure 4



The New Scenario Wizard will now be showing. Tisisvhere you define the
scenario that you would like to work with. Entemame for your scenario, such
as “Shelby County”, and then optionally enter aegdtiptive information about
the scenario in the large text box. Clioixt
At this point, you will be selecting the regioninferest that you would like to
work with. We will be analyzing Shelby County, T8 select United States of
America from the Country menu. Then select Tereessid Shelby County from
the sub-region dropdown menus that appear. (Sped-b below) Note: after
pressing the arrow to show a drop down menu, sgikhe first letter of the entry
you wish to select will jump to the first entrytime drop down menu with that
letter. For instance, when selecting “Shelby Ceyirdick the arrow for the drop
down and strike the “S” key to zoom to Scott CounBhelby County will then be
only a few entries away in the drop down list. cKinextwhen finished.

( I x|

Select a Region of Interest

Please select a region of interest For this scenario...

Country IUnited States of America j

—Sub-Regions
State ITennessee j

County IShery County, Tennesses j

CCBad ) wexts [ Emsh | canel |

Figure 5
The next screen of the wizard allows you to sed@canalysis to run immediately.
If we wanted to run an analysis first, we couldtomne 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, justddiaish to complete the wizard
and have MAEviz initialize your new scenario.




Viewing the Scenario and Adding Data

At this point, your scenario has been created. Witiusee your scenario listed in the
Scenario View and a blank outline of Shelby Courag appeared in the Visualization

View. See Figure 6.
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Figure 6

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

» First, we will add elevation data to the scenatiothe Catalog view (the lower-
left view of your workbench is arranged in the déffgetting, as shown in Figure
6), expand thé1AEviz Demo Dataem, thenTopography, Digital Elevation
Model. Click and drag the Shelby County Topography itato the Visualization
View.
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At this point, an elevation map should have beateddo the Visualization View.
We will also add building information to the SceobarUnder the Catalog View,
still under the MAEviz Demo Data item, expaBdildings thenBuilding
Inventory v4, then MTB Inventory v4 no. &Fag the dataset for Shelby County
buildings excluding single family residences irtte ¥isualization View as well.
Alternatively, you can right-click the item and eelLoad Dataset

At this point, your Visualization View should losomething like Figure 8.
{7 Memphis Shelby (20) 52 HAAK L Pav i dJ@” E‘

Figure 8



* To make the buildings easier to see, we will adjusir map style. From the
Scenario View, expand Shelby County, then MappBlal&. You should see the
list of the data that you added to the Scenaright=lick onMTB Inventory v4
no SE and choos€hange layer style.

* Inthe Style Editor (Figure 9), the Simple Stylb &hould be active. Click the
black box labelecolor, and select a color that is easier to see, sughlkmsv.
Click okin the color selection box, then to apply theesgthange, click thApply
Stylebutton in the Style Editor’s tab bar=()

&) style Editor 12
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Figure 9

* To zoom/pan/etc, use the controls at the top oWVikaalization View. Use these
to adjust your view.

* To view a 3d rendered view of the same informatraht click the entry for your
Scenario, and choogtender 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 extertbutton in the toolbart)

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 magréndiepicenter would be considered
one type of analysis. Using that earthquake mawelkas 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 we will specify.

* First, we will launch th&un Analysis Wizard. To do so, you can click the

Execute Analysis toolbar buttofg:‘:-'%), right click your scenario and seldttecute
Analysisor click on theAnalysisfrom the top level menu and sel&otecute
Analysis

* This causes the Run Analysis Wizard to be showae FBgure 10. Here you can
select which analysis you want to run. (this s $lme as the page that was



displayed in the last step of the New Scenario WdizaFrom this page, expand
Buildings, and select the Building Damage analys§iick next

Execute Analysis
Please select an analysis...
Analysis
#- Bridges ~
=I- Buildings
Building Damage
Building Economic Loss
Building Mon-Structural Content Damage
MLGW MNon Structural Component Damage
+-GIS A
Description
Computes building damage.
[ MNext > l [ Finish ] [ Cancel
Figure 10

The next page (Figure 11) prompts you to selectiita you want to use in
running your Building Damage analysis. It tellsiytbat no datasets containing
Fragilities, Expected Value or Fragility Mappingvikeayet been loaded into your
scenario. To run this analysis, you must loadstathat contain this data.
To help you locate or generate the necessary ohggat the Analysis Wizard
provides two types of buttons, tRénd Datasetbutton ¢~), and theGenerate

Dataset from Analysisutton (fé} )



Building Damage
Set the parameters, .,
Input
Resulk Name: | Building Damage
Bidings: | MTE Inwentory w4 no S vl
Fragilities: L1 v*
Expected Yalus: i:q| vi*
Fragility Mapping: E‘1 |
Liquefaction: |
Hazard
i

Figure 11

To find a Fragilities dataset to run your buildehgmage with, click th&ind
Datasetbutton ). The window that appears contains a list boalbf
Fragilities Datasets that could be found in anthefdata repositories that you
are connected to. Seldaefault Building Fragilitiesfrom the list, and click
Finish. To find an Expected Value dataset folloe same steps for the related
field and selecBuilding Damage Ratiogom the list, and click Finish. Follow
the same steps for the Fragility Mapping datasesélectDefault Building

Fragility Mappingfrom the list.

Search for Dataset

Please select a dataset of type: buildingFragilities. ..

Datasets |

Default Building Fragilities
[V] add d3 Building Fragilities w All PFs
Default Building Fragilities

Figure 12



» For our hazard, we want to use a pregenerateddaaathquake. So this time,
use theAddbutton, to add pregenerated hazard earthquakeedext oth the
Memphis 7.7M PGAnd theMemphis 7.7M 0.2 sec Slataset, and then click
Finishto run the building damage analysis. Alternagiygle could have
clicked theApply Retrofitdutton to select fragilites for each building. By
default, MAEviz will use the as-built fragility fazach building.

* Once the progress bar has finished, you should®ealatasets added to your
Scenario View and map: The Building Inventory \ataet that you selected to
use, a Building Damages dataset which will contaendamage information,
and the earthquake hazard dataset. Your Visuaizatiould now look similar
to Figure 13 with the buildings colored by mean dgm

* To change the visualization for this dataset, riditk on theBuilding Damage
layer, and selec€hange Layer Styl@he Style Editor should appear in the
bottom right of the application window. Like otheimdows, you can move or
resize it to make it easier to view. SelkldanDamager another field from the
drop down menu as théaluefor Field Classified and select thBlumber of
Classedo classify the mean damage on buildings. Toyap style change,
click theApply Stylebutton in the Style Editor’s tab ba#()

%]

Shelby’Cuunty(ZD) 5:3 EHR&&addawpd”

Figure 13
» Before looking at the economic impact of this scenave should first compute
the non-structural and content damage. To dodoifack to the Execute




Analysis button &G':E) and select the Building Non-Structural Contentriage
and click Next. The new window shows parametergifeating the Building
Non-Structural Content Damage like in Figure 1#ased on the analysis you
are executing, you should select the fragility mag@rom the related field, and
click Finish. Then, to see the economic impactbgok to the Execute Analysis

button (@’) and select Building Economic Loss and click NeXbu should
see a page similar to the one in Figure 14-b. Tmestructural content damage
we created in 14-a is not a required dataset oettonomic loss, so you will
need to select it from the drop down. For the patoicy mapping, you should
use the find dataset button, and click Finish agmicreate the Building
Economic Loss.
This will generate a Building Economic Loss datagkeich will contain the
economic losses for the buildings. _

@ a
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Figure 14

To determine the fiscal impact of the economic,latisk the Execute Analysis

button (@’) again and select the Fiscal Impact Analysis utiiebuildings
category and click next. The new window showspghemeters for computing
the fiscal impact (see Figure 15). Tia ratefield is the default property tax rate
to use for the region if no property tax map isvted. If a tax map is available,
it will first need to be added to MAEviz by ingesiiit. For this tutorial, we will
ignore this field. For the last fiel&elect Minimum DEPenter the minimum
economic loss criteria used to select the buildiogsnclusion in the property tax
loss calculation. For example, entering 10.0 wally calculate the property tax
loss for buildings that lost more than 10% of theilue from direct economic
damage. Those with less will be given the valdier@roperty tax loss. Entering
0 for the field will include all buildings in theatculation, regardless of the



amount of building value loss. For this analysis,will include all buildings.
Click finish to generate the fiscal impact.

Fiscal Impact Parameters Page

Set the parameters ko compute fiscal impact based on direct economic
damage.

Input

Eouiane: LFiscal Impact analyss
Direct Economic Damage;: EEui\ding Economic Loss v *

Tax Rate (%): [80 i

Tax Rate Map: | v:

Select Minimum DED (%) | 0.0

Finish Cancel
Figure 15

Decision Support

Now that we have looked at some of the basic aralysMAEVviz, it's time to look at
some more advanced analyses that will provide dduasight into which buildings we
might want to retrofit. The two advanced analyseswill look at are the Equivalent

Cost Analysis (ECA) and the Multi Attribute Utilignalysis (MAUT). For the utility
analysis, the basic utility functions are derivedd specific use case so it is
recommended that you filter the building resultemdy the buildings of interest or derive
new utility functions that represent the utilitylwa for losses based on the larger dataset.

Equivalent Cost Analysis

* This analysis will allow us to compute some addisibattributes such as
monetary loss, injury, death and function loss ftbedamage results we

generated previously. To get started, click thedtxe Analysis button*;'%})
again and sele®&uilding Retrofit Cost Estimatioander theBuildingscategory
and click next. Make sure the fields selected m#te ones in Figure 16 and
click Finish.
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Building Retrofit Cost Estimation

Set the parameters. ..

Result name LEui\ding Retrofit Cost Estimation Analysis v:
Building Dataset {v4) [pms Inventory v4 no SF v
Building Retrofit Cost Table jELu\dlng Retrofit Cost Table v
Discount Rate Mapping (optional) | _(‘!‘\i‘ane gé‘\‘ec‘t‘ad_‘)_: v_
Fragey petsuksutngrragives v][£)]
Fragiity Mapping ['EFa_iJ|t EBulding Fragility Mapping v

Figure 16

After the retrofit cost estimation results are ctéetg click the Execute Analysis

button (ﬂa}) again and seleé&quivalent Cost Analysisnder theDecision Support
category and click next. You should see a pagédasito Figure 17. This
analysis will compute the attributes we selectrldeeach damage dataset listed
as input. For example, the building damage weiptsly computed is for the
buildings as-built; however, we could go back arehte a new building damage
dataset where we select some retrofits and se®othighe results are effected.
For this tutorial, we will use the damage datasetveated previously. Click
Next.
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Equivalent Cost Analysis Inputs

Set the input parameters for the Equivalent Cost Analysis

Input
Building Damage
Building Damage

Remove

g

Building Mon-Structural Damage: iEulIdlng Mon-Structural Content Damage % \*

Reetrofit Cost Eskimation: iEuiIding Retrofit Cosk Estimation Analysis % \*

[ Help H < Back, H Mext = | [ Finish H Cancel

Figure 17

You should see a page similar to the one in Fig8reFor the sake of time, we
will leave all of the values at the defaults; hoeevhe number of simulations is
recommended to be at least 500 or 1000 simulapensuilding to yield better
results. More simulations will lead to more acten@sults. Click Next.

9

Decision Parameters

Set Decision Parameters

Input

Resul Mame: | Equivalent Cost analysis |*
Tire Horizan {yrs): 15 i*
Discount Rate (%) 'L6 |*
Time: Multiplier: |1.79 i
Region Multiplier: 9888 I*
Murnber of Simulations: : 500 |
Time of Earthquake: !‘Average _E]*

Risk Attitude: Risk Averse *
Qutput Simulation Table: END vl*

[ Help J[ < Back, ][ Mext = H Finish H Cancel

Figure 18

You should see a page similar to the one in FigdreThe only change to make
is to uncheck the box next boitial Structural Cost Thelnitial Project Cost
includes the initial structural cost which taketiaccount the cost of



construction plus the engineers and architectslwedoin the project. Click Next

to continue.
a

Select Decision Attributes
Select the decision attributes to use in the decision analysis,

iAcceleration Sensitive Non-Structural Repair Cast
Conkent Loss

Disruption Cost

Drift Sensitive Mon-Structural Repair Cosk
Function Loss

Indoor Deaths

Indoor Injuries

Initial Project Cost

Initial Struckural Cost

Rental Cost

Structural Repair Cost

HEOEREEEEEE

Help ][ < Back ][ Mext = ][

Finish 1 [ Cancel

Figure 19

The final page should be similar to the one in Feg20. On this page, we set the
conversion value for non-monetary variables suchaslays of function loss.

By default, we set the value at $100,000 dollarsdag of function loss. You can
leave the default values and click Finish. Thialgsis may take a several
minutes to several hours depending on the spegdusfcomputer, the number of
simulations and the size of the dataset. Foreltengs used above, it will
probably take about 10 minutes. When the anabgispletes, you should have a
new dataset called Equivalent Cost Analysis thataios the decision support
attributes Monetary Loss, deaths, injuries anddtnes of function loss all in

terms of monetary values.



Decision Yariable Conversions

Set the value of each non-monetary variable

Deaths | 5000000
Function Loss 100000

Injries | 1500000

Figure 20

Multi Attribute Utility Analysis

This analysis is similar to the Equivalent Cost hme except that the attributes
will not be converted to monetary losses and MAEwilk assign a utility value to
each decision attribute and an overall utility wahased on the Utility Functions
selected. For this analysis to produce accuratdtss users would need to
provide utility functions appropriate to the siZetlwe building dataset we are
using. Thus, these utility values will be off stnihey are derived for a small set
of buildings (about 3 buildings). However, thisaial will illustrate how one
could use the analysis if appropriate utilities evavailable. To get started, first

click the Execute Analysis buttorﬁ'-r::'% ) again and seledflulti Attribute Utility
Analysisunder theDecision Supportategory and click Next. You should see a
page similar to Figure 21. To find a Utility Fuions dataset, click thieind
Datasetbutton ¢). Select thé®S Thesis Utility Functiongor an example set of
utility functions and click Next.



Multi Attribute Utility Analysis
Set the parameters For the Multi Attribute Uklity Analysis

Input
Building Damage
Building Damage

Remaove

/e

EBuilding Mon-Structural Damage: IBuiIding Mon-Structural Conkent Damage vi*

Retrofit Cost Estimation: IBulIdlng Retrofit Cost Estimation Analysis *
Uikility Functions: Lﬁ b *

Kexk Firish
Figure 21

* You should see a page similar to Figure 22. Yauleave the default values for
all fields and click Next.

@

Decision Parameters

Set Decision Parameters

Input

Result Mame: ;|;f|I_I|t-I»\\ttrlElutEUtl|lty -An:a-l.y;i-s _‘*
Time Harizon {yrs): ’15 \*
Discount Rate (%): rG _\*
Time Multiplier: -(17?97 7‘*
Region Multiplier: DBBB _\*
Mumber of Sirnulations: ';D ‘*
Tirnz of Earthouake: ' Average ¥ *

Fisk Attitude: ' Risk Averse Tk
QukpUE Simulation Table: ' Mo S

Help H < Back || Mexk = H Finish H Cancel

Figure 22

* You should now see a page similar to the one inr€ig for the ECA analysis.
As before, you should uncheck the box nexnttial Structural Costand click
Next. The final page you see should be similah&last page for the ECA
analysis. You can leave the default values. Thahkees are required for MAUT



to determine the weighting of each utility value éach decision attribute. Click
Finish. This analysis also may take from severaltes to several hours
depending on the size of the dataset, the numbanuaflations and speed of your
computer. For the settings used above, it wilbplay take about 10 minutes.
When the analysis completes, you should have ada¢aset under Mappable
data called Multi Attribute Utility Analysis thabatains the decision support
attributes Monetary Loss, the number of deathsnthmeber of injuries and the
days of function loss. You should also have &tdataset under Scenario data
in the category MAUT Utility Summary which contaitiee utility values for this
scheme. The values will be very low since thatytilinctions were not derived
for this dataset.

Analyzing Results

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

Table View Results

» First, we will view the results in a tabular grgimilar to excel. In the Scenario
View, right click on theBuilding Damagdayer, and sele@how Attribute Table
The Table View should appear in the bottom righthef application window.
Like other windows, you can move or resize it tked easier to view.

*  Now we will use the Table View to locate the builgls that suffered the most
damage. Scroll to the right edge of the table yignwd click the column header
labeledMeanDamagewhich is the column for the mean damage valudhfer
building. This will sort the table by the mean dgmaaalue.

* Now that we can see which buildings in the tablel@mean value of damage,
let’s locate those buildings in our map of the arbtake sure the Building
Damage layer is still selected in the Scenario Viemd make sure you are
viewing the 2D Visualization View.

* Then, in the Table View, click on the first row tvinean damage Value of
highest. You will see one of the dots represerditgilding in the Visualization
View change color to show that this is the seletaittling.

* Hold shift and click the last row with desired matmage value. This will select
all the buildings in between. You will see thesddings all change color in the
Visualization View. This way, you can see whichlbmigs will suffer the most
damage. See Figure 23.
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3d Damage Bars

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

* Now we can choose which fields we want to displdyl@mage bars for. For this
example, we will want to see the chance of eachag@nstate, so seldaisignific,
Moderate, HeavyandComplete See Figure 14

Select Fields for Damage Bars

@ ‘You must select at least 1 field to display 30 bars.
If you want to turn off 30 bars, you need to unselect all fields

[] vear_Built
|:| Mo_Stories
[ appr_Eldg
[ cont_val

[ owel_unit
|:| 5q_Foot

O LAt

[ Long

[ ToT_aPer
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|:| ImmOcc

[] Lifesfty

[ colPrey
Insignific
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Heavy
Complete

|:| MeanDamage
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[ Mext = H Finish H Cancel

Figure 24

* Click next At the next screen, you can choose colors wdrious fields.
Choose a reasonable set of colors, or use thelteftnen preséinish.

» Bring the 3d Visualization View back to the froahd you will see that damage
bars have been added for each building. Zoom inyanctan quickly see the
probable damage states for each building baseldeobars. The size of each color
in the bar represents the likelihood that the gdvill be in that damage state.
(Figure 25)
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Aggregating Data

* MAEviz also provides the ability to aggregate data geographic boundary,
such as the census-tract level. To do this, folst@nsus tract boundary data to
your scenario by going to the Catalog view and edpegMAEviz Demo Data-
>Boundaries->Census Tractthen dragginghelby County Census Traat$o
your Visualization View.

* Now, we want to do an aggregation analysis. Use\talysis button‘@’) again
to start the analysis wizard. This time, choG$8->Aggregate To Polygon

* For thePolygonfield, chooseshelby County Census Tractdhis indicates that
you want to aggregate your damages to that dataset.

» For theDatasetfield, choose your Building Damage dataset. Thiwlere you
select which layer contains the data that you waaggregate over the census
tracts.

» Also, give the result a descriptive name, suchukilBig Damages in Census
Tract



Aggregate to Polygen

Select the parameters...

Input
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Figure 26

Click next You will arrive at a dialog page prompting yauchoose which fields
to aggregate by, and how to aggregate them (sum, amarage, etc). The
defaults are fine, so clidknish.

When the analysis finishes, we need to changetytee@n the aggregation so that
we can easily visualize the results. Right clickiynew dataset from the
Scenario View, and choosthange Layer Style

In the style view, select tHieanged Styléab.

Under the Value field, seleMeanDamage This indicates that we want to color
the census tracts by the mean damage value fauuittings in that census tract.
Under the color scheme box, select a color schbatentill be easy to see, such
as light purple to blue.

Change number of classes to 5, which will give akfferent colors to shade by.
Also change Classification Method to Quantile.



« Next, press the Apply Style butto#() to apply these style changes. The
Visualization view will update to show the censt#ts colored by the average
damage value of the buildings within them.

» It will be easier to see the color difference if sedect the layer we created
(Building Damages in Census Tract) under Mappald@@nd press the green up
arrow to move the layer up to the top. See Fi@ire
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Filtering Data

* Now let’s just look at those buildings that aregfied as being Low-rise
Hospitals. Right click the Building Damage layandaselecFilter.

» This brings up the filters dialog. In the Creatéiléer dialog, you must pick a
field and value to filter by. Choog&gacility to filter by building essential
facility by double clicking on it. This adds thield to the query at the
bottom of the page. Next, click the “=" sign buttoFinally, to find all of the
unique values for the field we selected (EFacilithick theGet Unique
Valuesbutton. Double click on the value EFHL. The dakhould look like

Figure 28.
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Figure 28
* Presgrinish. When MAEviz is finished, you should see that gnahthe
damage bars have been removed. This is becaissenity displaying the

damage bars for buildings of essential facility EFH
BARA<L Pavpd@—0O

Figure 29



Reporting

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

* Inthis case, we only want a summary of the bugdiamage, so we’ll use the
Building Damage.

* To run the Building Damage report, double clickttdatry in the list. The
Report View will appear, with a preview of your lling damage summary
report. (Figure 30)
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Figure 30
« You can print this report by using the print but{ =) or save it using

the save buttor,ii:%iI ). Use the small arrow next to the save buttomoif
want to select a different format for saving thear (such as PDF,
HTML, etc)

Conclusion

Based on this simple building damage analysis, areconclude that the MAEviz
tool helps to identify areas of high risk. MAEwpuld also have been used to look at
some mitigation options that may be beneficialdosider. 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. Furthermorehapibstic 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 dat 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 bridge and building retrofit
options. In future version of MAEviz, these resuliill 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 cgloeironments 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 Centeufther information on MAEVviz.

Mid-America Earthquake Center

205 N. Mathews Avenue

1240 Newmark Lab

Urbana, IL 61801

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



