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Summary:

This summer and in past years, natural disasters have caused billions of dollars of
damage to people’s homes, neighborhoods, and towns. Hurricane Harvey alone caused up to
$180 billion of damage to residential areas, more than both Hurricanes Katrina and Sandy, which
devastated New Orleans in 2005 and New York City in 2012, respectively. If there had been
better planning in relation to the structural design of the buildings that were devastated, would
less damage have occurred? The purpose of this project is to build a computer simulation that
can accurately model different building types and show which aspects could be improved. The
goal is to create a disaster simulator that can be used to help contractors and engineers design
buildings to hold up better against natural disasters by using the parameters of disaster scales and
building off of former knowledge from past disasters. The experimenters will use an integrated
development environment and simulation coding to create this model. In addition, the
experimenters will conduct research to determine which aspects of a building holds up the best
against each respective natural disaster; hurricanes, earthquakes, and tornados.

Problem:

Can a computer model effectively demonstrate the effects of natural disasters on
structures?
Method:

When first writing the code we had to decide what the model would look like and what it
would do. Once we had come up with the design we started by writing the pseudo code to map
out what code was necessary. The next step was creating the main page of the simulation. We
started by adding buttons and labels. We then had to organize them on the screen. Finally we

added code to the buttons so that they would switch pages. The next page we worked on was the



disaster selection page. On this page we added three buttons to the screen which would allow the
user to choose which disaster they wanted to test their building on. We later removed this page
and added it as a drop down option. The reason we decided to switch from having a separate
page for the disaster choice came as we were making the pre built model page.

Once we had placed the models on the screen and prepared them for testing we realized
that it was inefficient to have a separate page for choosing the disasters. The separate page added
unnecessary cons to the project. We decided that on the pre built building page we would have
the building the user chooses to come with a pre chosen disaster. Once the prebuilt building page
was finished we started the code to test the building against the different disasters. In order to do
this we decided on a base damage for the disasters. We then subtracted the base damage from the
total strength of the building and had the final value display the screen. Once we had finished the
coding of the different pre built building and the display screen we ran into another problem
involving how best to get the model to come up with a total for the building when the user builds
their own building. There are over two million possibilities for buildings in our model and we
had to come up with an efficient way of making all of the different possibilities possible. The
way we accomplished this is not the most efficient but we plan to improve the efficiency.

Once it was possible to test all the different possibilities all that was left to code was the
end page that displays the status of the building. On the end page the code displays the total of
the building before the disaster and the total after. There is also a scale on the page that gives the
user an idea of how their building held up. Once we had finished the code we ran tests to make
sure the data we were outputting was correct. We did this by comparing the research to the

output of the model.



In addition to writing the code, we conducted research to determine which combination
of aspects would hold up best against each respective natural disaster. First, we created a list of
aspects that are impacted the most by tornadoes, hurricanes, and earthquakes. We decided on
twelve separate aspects: foundation, windows, exterior walls, roofing, doors, garage doors, roof
shape, flooring, ceiling and wall support, framing, height, and soil around the building. In
addition, some of the aspects do not impact the strength of a building against certain disasters.
For example, type of flooring does not impact tornadoes, and soils type does not impact
hurricanes.

After choosing the aspects, we did extensive research to create a list of materials for each
aspect. For example, our code allows you to choose between five different foundation types:
crawl space, basement, slab, pile and girder, and crawl space, basement, or slab with retrofitting.
The next step in our research was to determine which material from each list allegedly holds up
the best against each respective natural disaster. To find out this information, we searched
through architecture websites, watched videos of natural disasters online, and read through
reviews and suggestions for building homes. We primarily conducted the research online, but
talked to some local sources to get more information. After conducting this research, we were
able to put together a comprehensive list and assign a number scale to rate each material aspect
for each disaster that was later applied into the computer program.

Discussion:

To verify our model, we ran multiple trials and graphed the results to see if the code

matched our research and produced the results that we expected. For the most part, the model

produced the results that we expected. Here is an example:



Hurricane Roof Shape

Gable Roof Hip Roof
ROOF SHAPE

We ran the code with a set of constants and changed only the roof shape variable, recording the
durability of that house according to the parameters that we set in the code. From the graph you
can see that a hip roof holds up the best against a hurricane, with gable coming in second and a
flat roof being the worst. This matches our research and is what we expected the results to be. A
hip roof holds up better than a flat roof because flat roofs have higher forces on the corners and
eves that act like sails in strong winds, allowing a flat roof to be lifted off the house in the strong
winds that hurricanes produce. On the other hand, hip roofs slope in four directions, withstanding
winds better. In addition, hip roofs have more surface area, allowing wind pressure to equalize
better than it does on flat or gable roofs (1). Overall, the results of our test runs mostly matched
the information we gathered in our research, which verifies our model.
Results:

The results of our study are shown in the results of running the code, as shown above.
Our program allows users to choose their own material aspects used to build a home, and test it
against one of the three natural disasters. The program then generates a number based off of each
individual aspect’s strength and the damage inflicted by the natural disaster. A number is then

generated, and a scale is provided to compare your resultling number to and better understand



how well your house would hold up against the disaster you chose. The users can also choose
from any of our nine building models. These models show which combination of material
aspects would hold up best, medium, and worst against each natural disaster. These models are
both a good reference point for the user, and represent the best combination of aspects for a
home (as determined by our research) for each disaster. The hope is that homeowners,
contractors, and engineers will use our model to help them build safer homes in areas that suffer
heavy damage from natural disasters.

Conclusion:

Based on the results of our study we determined that a model can effectively demonstrate
the effect of hurricanes, tornadoes, and earthquakes on structures. The model provides a wide
range of options, allowing the user to create the strongest structure. In the future we would like
to have a visual representation to go along with our model to show how the disaster affected the
house designed. As well as expand the options for the different types of building materials to
allow for more options when designing the houses. We would also like to make it possible for
the user to test the premade houses against other types of disasters. We will continue to optimize
the code to make it as efficient as possible. We would also like to provide suggestions to the user
after they test their building as to how they could improve the strength of their building. We
eventually would like to patent our software and offer it for commercial use.

Data:



Building Models

Hurricane Earthquake Tornado
Best | Foundation - Pile and Girder Best Foundation - Crawlspace, Basement, or Slab with Retrofitting Best  Foundation- Basement
Windows - Impact Resistant Glass Windows - Tempered Glass Windows - Impact Resistant Glass
Walls - Solid Concrete Walls - Reinforced Wood Walls - Solid Concrete
Roofing - Metal (steel, aluminum, ile, or coppen) Roofing - Metal (steel, aluminum, tile, or coppen) Roofing - Metal (steel, aluminum, tile, or copper)
Doors - Timber/ Wood Door (Solid or Battened and Ledged) Doors - Steel or Fiberglass Doors - Timber/ Wood Door (olid or Battened and Ledged)
Garage Doors - Aluminum Garage Doors - No Garage Door (AKA No Garage) Garage Doors - Aluminum
Roof Shape - Hip Roof Ceiling and Wall - Wood Structural Panel Sheathed Walls with Hold-Down Roof Shape - Hip Roof
Flooring - Ceramic Tile, Porcelain Tile, or Marble Connections Ceiling and Wall - Cable-Tite Home Tie-Down Systems
Ceiling and Wall - Cable-Tite Home Tie-Down Systems Framing - Timber Framing - Timber
Framing - Timber Height - One Story Height - One Story
Height - One Story Soils - Soil Type A (Unweathered intrusive igneous rock) or Soil Type 8
(volcanics, most Mesozoic bedrock, and some Franciscan bedrock)
Good | Foundation - Basement Good Foundation - Crawlspace, Basement, or Slab Good | Foundation - Slab
Windows - Regular with Hurricane Shudders Windows - Impact Resistant Glass Windows - Regular with Storm Shudders
Walls - Traditional Solid Masonry Walls - Reinforced Masonry (Traditional or Modern) Walls - Modern Solid Masonry
Roofing - Asphalt Shingles Roofing - Asphalt Shingles or Wood Shingles and Shakes Roofing - Asphalt Shingles
Doors - Steel or Fiberglass Door Doors - Solid Timber/ Wood or Battened and Ledged Doors - Steel or Fiberglass Door
Garage Doors - Steel Garage Doors - Garage Door Braced with Plywood Panels and Steel Straps Garage Doors - Steel
Roof Shape - Gable Roof Ceiling and Wall - Braced Wall Panels or Continuous (wood) Structural Panel Roof Shape - Gable Roof
Flooring - Vinyl or Stone Sheathing Ceiling and Wall - Threaded Rods
Ceiling and Wall - Threaded Rods Framing - Balloon Framing - Platform
Framing - Platform Height - Two Stories Height - Two Stories
Height - Three-or- More Stories Soils - Soil Type C (Quaternary (less than 1.8 million years old) sands,
sandstones and mudstones, some Upper Tertiary (L8 to 24 million years old)
sandstones, mudstones and limestone, some Lower Tertiary (24 to 64 million
years old) mudstones and sandstones, and Franciscan melange and serpentinite.) |
Okay | Foundation - Slab or Crawlspace Okay Foundation - Pile and Girder Okay | Foundation - Pile and Girder
Windows - Regular with Storm Shudders or Double-Pane Glass Windows - Double-Pane Glass Y \Windows - Double. Pane Glass
Walls - Wood Walls - Unreinforced Masonry (Traditional or Modern) Walls - Wood
Roofing - Wood Shingles or Clay and Concrete Tiles (Neither are water resistan) Roofing - Slate or Clay and Concrete Tiles Roofing - Wood Shingles and Shakes
Doors - Glass or Aluminum Door Doors - Glass Doors - Glass or Aluminum Door
Garage Doors - Wood Garage Doors - Any Material of Door with No Bracing Garage Doors - Wood
Roof Shape - Flat Roof Roof Shape - Doesn't Matter Roof Shape - Flat Roof
Flooring - Hardwood, Laminate, Bamboo, or Carpet Flooring - Doesn't Matter Ceiling and Wall - No Reinforcements
Ceiling and Wall - Hurricane Clips and Straps Ceiling and Wall - No reinforcements Framing - Ealloon
Framing - Balloon Framing - Platform Helght » Thres-or- More Stories
Height - Two Stories Height - Three-or- More Stories
Soils - Soil Type E (water-saturated mud and artificial fill) or Soil Type D
(Quaternary muds, sands, gravels, silts and mud)
Back

Fig. 1 and Fig 2. This is the building models page of our code, which displays the best, middle,

and worst building combinations for each natural disaster. This page gives you the option to

choose one of these pre-designed buildings and see how it holds up against each natural disaster.

These buildings are also a reference point from which

the user can design their own building.

®
Design Your Building
Type of Disaster:
Foundation Type:
Window Type:
Type of Walls:
Type of Roofing:
Ceilings and Walls Conection:

Type of Doors:

Restart
Roof Shape Sable Roof T
Type of Flooring: Ceramic Tile
Framing: Timber
Height: One Story
Type of Soil: Soil Type A or Soil Type B

Garage Door:

Back

Hurricane

Crawlspace

Impact Resistant Glass

Solid Concrete Walls

Metal (steel, aluminum, tile and copper)
Hurricane Clips and Straps

Timber/Wood Door

Wood

Next

oo ofoNoNoRoRoRoRoRoN ol o

Disaster Simulator

Building Overview

Total Before

26
Scale

Above 0: Good

Below 0: Okay

Total After
1

Below -10: Bad

Fig. 3 and Fig. 4. These images show the design your own building page. On this page, you can
choose which natural disaster to test your building against, what foundation type you want, what

window type you want, etc. After you are done choosing your desired aspects, click the “Next”



button, which takes you to the building overview page, as shown in Fig. 4, which gives you a

total before the disaster, a total after damage is inflicted, and a scale to compare your results to.

[ ]
Design Your Building

Framing:
Height:

Type of Soil

Timber
One Story
Soil Type A or Soil Type B

Wood

Disaster Simulator

Restart

Type of Disaster: Earthquake B
Foundation Type: Crawlspace ™
Window Type: Impact Resistant Glass B L
Type of Walls: Solid Concrete Walls B Bui|ding Overview
Type of Roofing: Metal (steel, aluminum, tile and copper) u TOtal Befol’e TOta' Aftel’
Ceilings and Walls Conection: Hurricane Clips and Straps ] 30 5
Scale
Type of Doors Timber/Wood Door <]
= Above 0: Good
Roof Shape Gable Roof |T] Below 0: Okay
Type of Flooring: Ceramic Tile 2] Below -10: Bad
1°)
1<)

Garage Door:

Back

Next

Fig. 5 and Fig. 6. This is another example of a possible combination of building aspects, tested

against an earthquake (the building in Fig. 4 and Fig. 5 were tested against a hurricane). As

shown in Fig. 6, this building gets a score of five after damage from the earthquake is inflicted,

which is above zero and good according to the scale.

[ J
Building Overview Building Overview
Total Before Total After Total Before Total After
10 -15 30 5
Scale Scale
Above 0: Good Above 0: Good
Below 0: Okay Below 0: Okay
Below -10: Bad Below -10: Bad
Restart Restart

Fig. 7 and Fig. 8. These are two more examples of the building overview page and possible

scores for buildings that users created. As shown in the images, both disasters inflicted twenty-
five points of damage. The building in Fig. 8 is better, because it started with a total of thirty, and
ended with a total of five. The building in Fig. 7 was not as good, because it only started with a

total of ten, so it ended with negative fifteen.



Hurricane Foundations

Crawispace Basement Pile and Girder  Crawispace,
Basement, or
Slab With
Retrofitting
FOUNDATION TYPE

Foundation Type Overall Strength
Crawlspace 3
Basement 4
Slab 3
S
S

Pile and Girder
Crawlspace, Basement,
or Slab With Retrofitting
Fig. 9 and Table 1. This is another example of the results of running multiple trials to verify our

model. In this set of trials, we tested to see which foundation type would hold up the best against
a hurricane. We chose a set of constants for the rest of the aspects, and ran the simulation with a
different foundation type every time. As shown in Fig. 9, pile and girder and crawl space,

basement, or slab with retrofitting both hold up the best against a hurricane. This conclusion also

matches our research.

Hurricane Walls
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Wall Type Overall Strength
Solid Concrete Walls |5
Traditional Solid 7
Masonry
Wood 6
Modern Solid Masonry 8

8

5

Reinforced Wood
Unreinforced Masonry
(Traditional or Modern)
Reinforced Masonry S
(Traditional or Modern)
Fig. 10 and Table 2. This is another example of the results of running multiple trials to verify our

model. In this set of trials, we tested to see which wall type would hold up the best against a
hurricane. We chose a set of constants for the rest of the aspects, and ran the simulation with a
different wall type every time. As shown in Fig. 10, modern solid masonry and reinforced wood
walls both hold up the best against a hurricane. This conclusion also matches our research.
Achievements:

We were able to successfully model the effects of natural disasters on structures. We
accomplished this by working together as a team and relying on each other to help solve and
improve the code for our simulation. Another accomplishment we have is that this model is one
of the only computer models to show the effects of natural disasters effects on buildings. When
we were first starting this project we looked into what models already existed based around this
idea. From our research we found a limited number of computer models existed to show the
effects of natural disasters on buildings.
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Code
BuildingModels.java
package Disaster.Simulator;

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class BuildingModels extends javax.swing.JFrame {
public static int stotal;
public static int type;
public static int endTot;

public BuildingModels() {
createMenu();

private void createMenu() {

setVisible(true);
setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);

JLabel Title = new JLabel("Building Models");
JButton Back = new JButton("Back");

JLabel hurricain = new JLabel("Hurricane");
// Declares "Hurricane," "Best," "Good," and "Okay,"

JButton hBest = new JButton();

// buttons and their respective text panes

JTextPane bestH = new JTextPane();

JButton hGood = new JButton();

JTextPane goodH = new JTextPane();

JButton hOkay = new JButton();

JTextPane okayH = new JTextPane();

JLabel earthquake = new JLabel("Earthquake");
/I Declares "Earthquake," "Best," "Good," and "Okay,"

JButton eBest = new JButton();

// buttons and their respective text panes



JTextPane bestE = new JTextPane();
JButton eGood = new JButton();
JTextPane goodE = new JTextPane();
JButton eOkay = new JButton();
JTextPane okayE = new JTextPane();

JLabel tornado = new JLabel("Tornado");

/I Declares "Tornado," "Best," "Good," and "Okay,"

JButton tBest = new JButton();

// buttons and their respective text panes
JTextPane bestT = new JTextPane();
JButton tGood = new JButton();
JTextPane goodT = new JTextPane();
JButton tOkay = new JButton();
JTextPane okayT = new JTextPane();

Title.setFont(new Font("Tahoma", 0, 24));
Back.setFont(new Font("Tahoma", 0, 18));
Back.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
BackActionPreformed(evt);

1s

hBest.setText("Best");
hBest.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
Besther(evt);

1s

bestH.setText("Foundation - Pile and Girder\r\n" +
// Adds the variables descriptions for the
"Windows - Impact Resistant Glass\r\n" +
// house that holds up best against hurricanes
"Walls - Solid Concrete\r\n" +
// into the BuildingModels page
"Roofing - Metal (steel, aluminum, tile, or copper)\r\n" +
"Doors - Timber/ Wood Door (Solid or Battened and Ledged)\r\n"



the

Glass\r\n" +
against

"Garage Doors - Aluminum\r\n" +
"Roof Shape - Hip Roof\r\n" +

"Flooring - Ceramic Tile, Porcelain Tile, or Marble\r\n" +
"Ceiling and Wall - Cable-Tite Home Tie-Down Systems\r\n" +

"Framing - Timber\r\n" +
"Height - One Story");
hGood.setText("Good");
hGood.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
Goodher(evt);

}
1s

goodH.setText("Foundation - Basement\r\n" +
// Adds the variable descriptions for the
"Windows - Regular with Hurricane Shudders\r\n" +
// house that holds up okay against hurricanes
"Walls - Traditional Solid Masonry\r\n" +
// into the BuldingModels page
"Roofing - Asphalt Shingles\r\n" +
"Doors - Steel or Fiberglass Door\r\n" +
"Garage Doors - Steel\r\n" +
"Roof Shape - Gable Roof\r\n" +
"Flooring - Vinyl or Stone\r\n" +
"Ceiling and Wall - Threaded Rods\r\n" +
"Framing - Platform\r\n" +
"Height - Three-or- More Stories");
hOkay.setText("Okay");
hOkay.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
Okayher(evt);

}
s

okayH.setText("Foundation - Slab or Crawlspace\r\n" +

// Adds the variable descriptions for

"Windows - Regular with Storm Shudders or Double-Pane
// house that holds up the worst



into the BuildingModels page

water resistant)\r\n" +

"Walls - Wood\r\n" +
// hurricanes

"Roofing - Wood Shingles or Clay and Concrete Tiles (Neither are

"Doors - Glass or Aluminum Door\r\n" +

"Garage Doors - Wood\r\n" +

"Roof Shape - Flat Roof\r\n" +

"Flooring - Hardwood, Laminate, Bamboo, or Carpet\r\n" +
"Ceiling and Wall - Hurricane Clips and Straps\r\n" +
"Framing - Balloon\r\n" +

"Height - Two Stories");

hurricain.setFont(new Font("Tahoma", 0, 18));

eBest.setText("Best");
eBest.addActionListener(new ActionListener() {

1s

public void actionPerformed(ActionEvent evt) {

Bestert(evt);

bestE.setText("Foundation - Crawlspace, Basement, or Slab with Retrofitting\r\n"

the best against

BuildingModels page

Hold-Down\r\n" +

Type B\r\n" +

bedrock)");

// Adds the variable descriptions for the
"Windows - Tempered Glass\r\n" +
// house that holds up

"Walls - Reinforced Wood\r\n" +
/I earthquakes into the

"Roofing - Metal (steel, aluminum, tile, or copper)\r\n" +
"Doors - Steel or Fiberglass\r\n" +

"Garage Doors - No Garage Door (AKA No Garage)\r\n" +
"Ceiling and Wall - Wood Structural Panel Sheathed Walls with

"Connections\r\n" +

"Framing - Timber\r\n" +

"Height - One Story\r\n" +

"Soils - Soil Type A (Unweathered intrusive igneous rock) or Soil

"(volcanics, most Mesozoic bedrock, and some Franciscan



eGood.setText("Good");
eGood.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
Goodert(evt);

}
1s

goodE.setText("Foundation - Crawlspace, Basement, or Slab\r\n" +
// Adds the variable descriptions for the
"Windows - Impact Resistant Glass\r\n" +
// house that holds up okay
against
"Walls - Reinforced Masonry (Traditional or Modern)\r\n" +
/I earthquakes into the
BuildingMOdels page
"Roofing - Asphalt Shingles or Wood Shingles and Shakes\r\n" +
"Doors - Solid Timber/ Wood or Battened and Ledged\r\n" +
"Garage Doors - Garage Door Braced with Plywood Panels and
Steel Straps\r\n" +
"Ceiling and Wall - Braced Wall Panels or Continuous (wood)
Structural Panel\r\n" +
"Sheathing\r\n" +
"Framing - Balloon\r\n" +
"Height - Two Stories\r\n" +
"Soils - Soil Type C (Quaternary (less than 1.8 million years old)
sands,\r\n" +
"sandstones and mudstones, some Upper Tertiary (1.8 to 24
million years old)\r\n" +
"sandstones, mudstones and limestone, some Lower Tertiary (24 to
64 million\r\n" +
"years old) mudstones and sandstones, and Franciscan melange
and serpentinite.)");
eOkay.setText("Okay");
eOkay.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
Okayert(evt);

}
s

okayE.setText("Foundation - Pile and Girder\r\n" +
// Adds the variable descriptions for
the



"Windows - Double-Pane Glass\r\n" +
// house that holds up
the worst against
"Walls - Unreinforced Masonry (Traditional or Modern)\r\n" +
// earthquakes into the BuildingModels page
"Roofing - Slate or Clay and Concrete Tiles\r\n" +
"Doors - Glass\r\n" +
"Garage Doors - Any Material of Door with No Bracing\r\n" +
"Roof Shape - Doesn't Matter\r\n" +
"Flooring - Doesn't Matter\r\n" +
"Ceiling and Wall - No reinforcements\r\n" +
"Framing - Platform\r\n" +
"Height - Three-or- More Stories\r\n" +
"Soils - Soil Type E (water-saturated mud and artificial fill) or Soil
Type D\r\n" +
"(Quaternary muds, sands, gravels, silts and mud)");
earthquake.setFont(new Font("Tahoma", 0, 18));

tBest.setText("Best");
tBest.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
BestTorn(evt);

1s

bestT.setText("Foundation- Basement\r\n" +
// Adds the variable

descriptions for the

"Windows - Impact Resistant Glass\r\n" +

// house that holds up the best

against

"Walls - Solid Concrete\r\n" +

// tornados

into the BuildingModels page

"Roofing - Metal (steel, aluminum, tile, or copper)\r\n" +

"Doors - Timber/ Wood Door (Solid or Battened and Ledged)\r\n"

"Garage Doors - Aluminum\r\n" +

"Roof Shape - Hip Roof\r\n" +

"Ceiling and Wall - Cable-Tite Home Tie-Down Systems\r\n" +
"Framing - Timber\r\n" +



"Height - One Story");
tGood.setText("Good");
tGood.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(ActionEvent evt) {
GoodTorn(evt);

}
1s

goodT.setText("Foundation - Slab\r\n" +
// Adds the variable
descriptions for the
"Windows - Regular with Storm Shudders\r\n" +
//'house that holds up okay
against
"Walls - Modern Solid Masonry\r\n" +
// tornados into the
BuildingModels page
"Roofing - Asphalt Shingles\r\n" +
"Doors - Steel or Fiberglass Door\r\n" +
"Garage Doors - Steel\r\n" +
"Roof Shape - Gable Roof\r\n" +
"Ceiling and Wall - Threaded Rods\r\n" +
"Framing - Platform\r\n" +
"Height - Two Stories");
tOkay.setText("Okay");

tOkay.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
okayTorn(evt);

}
s

okayT.setText("Foundation - Pile and Girder\r\n" +
// Adds the variable descriptions for
the
"Windows - Double-Pane Glass\r\n" +
// house that holds up
the worst against



"Walls - Wood\r\n" +
// tornados
into the BuildingModels page

"Roofing - Wood Shingles and Shakes\r\n" +

"Doors - Glass or Aluminum Door\r\n" +

"Garage Doors - Wood\r\n" +

"Roof Shape - Flat Roof\r\n" +

"Ceiling and Wall - No Reinforcements\r\n" +

"Framing - Balloon\r\n" +

"Height - Three-or- More Stories");
tornado.setFont(new Font("Tahoma", 0, 18));

// Sets the layout for the BuildingModels page
GroupLayout layout = new GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setAutoCreateGaps(true);
layout.setAutoCreateContainerGaps(true);
layout.setHorizontal Group(

layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(hurricain)
.addComponent(hBest)
.addComponent(hGood)
.addComponent(hOkay))

.addGroup(layout.createParallelGroup(GroupLayout. Alignment. TRAILING)
.addComponent(bestH)
.addComponent(goodH)
.addComponent(okayH))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(Title)
.addComponent(earthquake)
.addComponent(eBest)
.addComponent(eGood)
.addComponent(eOkay)
.addComponent(Back))

.addGroup(layout.createParallelGroup(GroupLayout. Alignment. TRAILING)



.addComponent(bestE)
.addComponent(goodE)
.addComponent(okayE))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(tornado)
.addComponent(tBest)
.addComponent(tGood)
.addComponent(tOkay)

)

.addGroup(layout.createParallelGroup(GroupLayout. Alignment. TRAILING)
.addComponent(bestT)
.addComponent(goodT)
.addComponent(okayT))
);
layout.setVertical Group(
layout.createSequential Group()
.addComponent(Title)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(hurricain)
.addComponent(earthquake)
.addComponent(tornado))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(hBest)
.addComponent(bestH)
.addComponent(eBest)
.addComponent(bestE)
.addComponent(tBest)
.addComponent(bestT))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(hGood)
.addComponent(goodH)
.addComponent(eGood)
.addComponent(goodE)
.addComponent(tGood)
.addComponent(goodT))



.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(hOkay)
.addComponent(okayH)
.addComponent(eOkay)
.addComponent(okayE)
.addComponent(tOkay)
.addComponent(okayT))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(Back))
);
pack();
setLocationRelativeTo(null);
setResizable(false);

/I Sets total strength of building
H
public void total(int total, int type) {
endTot = total - 25;
stotal = total;
Damage h = new Damage();
h.setVisible(true);
this.dispose();
return;
H
private void BackActionPreformed(ActionEvent evt) {
StartUI g = new StartUI();
g.setVisible(true);
this.dispose();
H
public void BestTorn(ActionEvent evt) {
total(30, 0);

}
public void okayTorn(ActionEvent evt) {

total(10, 0);

}

public void GoodTorn(ActionEvent evt) {
total(20, 0);



}

public void Okayert(ActionEvent evt) {
total(10, 1);

b

public void Goodert(ActionEvent evt) {
total(20, 1);

b

public void Bestert(ActionEvent evt) {
total(30, 1);

b

public void Okayher(ActionEvent evt) {
total(10, 2);

b

public void Goodher(ActionEvent evt) {
total(20, 2);

b

public void Besther(ActionEvent evt) {
total(30, 2);

}

Damage.java
package Disaster.Simulator;

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class Damage extends JFrame{
public Damage() {
createmenu();

}

public void createmenu() {

int totBe = BuildingModels.stotal;

// Calculates the final score for each building
int totAf = BuildingModels.endTot;

// based on the original value each building is



JLabel Title = new JLabel("Building Overview");
// given and the damage inflicted by each natural
JLabel before = new JLabel("Total Before");
// disaster
JLabel totB = new JLabel(""+totBe);
JLabel totA = new JLabel(""+totAf);
JLabel after = new JLabel("Total After");
JLabel scale = new JLabel("Scale");
JLabel good = new JLabel("Above 0: Good");
JLabel okay = new JLabel("Below 0: Okay");
JLabel ummm = new JLabel("Below -10: Bad");
JButton restart = new JButton("Restart");

Title.setFont(new Font("Tahoma", 68, 24));
before.setFont(new Font("Tahoma", 78, 18));
after.setFont(new Font("Tahoma", 78, 18));

restart.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
rest(evt);

}
1s

// Sets the layout for the damage page
GroupLayout layout = new GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setAutoCreateGaps(true);
layout.setAutoCreateContainerGaps(true);
layout.setHorizontal Group(

layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(Title)

.addComponent(before)
.addComponent(totB))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. LEADING)
.addComponent(scale)
.addComponent(good)



.addComponent(okay)
.addComponent(ummm))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(after)
.addComponent(totA))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(restart))
);
layout.setVertical Group(
layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(Title))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(before)
.addComponent(after))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(totB)
.addComponent(totA))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(scale))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(good))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(okay))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(ummm))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(restart))



pack();
setLocationRelativeTo(null);

setResizable(false);
b
public void rest(ActionEvent evt) {
StartUI s = new StartUI();
s.setVisible(true);
this.dispose();

}

DamagePage.java
package Disaster.Simulator;

import javax.swing.*;
import java.awt.*;
import java.awt.event.*;

public class DamagePage extends JFrame{
public DamagePage() {
createmenu();

}

public void createmenu() {

int totBe = NewBuilding.sTotal;
// Calculates the final score for each building
int totAf = NewBuilding.endTot;
// based on the original value each building is
JLabel Title = new JLabel("Building Overview");
// given and the damage inflicted by each natural
JLabel before = new JLabel("Total Before");
// disaster
JLabel totB = new JLabel(""+totBe);
JLabel totA = new JLabel(""+totAf);
JLabel after = new JLabel("Total After");
JLabel scale = new JLabel("Scale");
JLabel good = new JLabel("Above 0: Good");
JLabel okay = new JLabel("Below 0: Okay");
JLabel ummm = new JLabel("Below -10: Bad");
JButton restart = new JButton("Restart");



Title.setFont(new Font("Tahoma", 68, 24));
before.setFont(new Font("Tahoma", 78, 18));
after.setFont(new Font("Tahoma", 78, 18));

restart.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
rest(evt);

}
1s

// Sets the layout for the damage page
GroupLayout layout = new GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setAutoCreateGaps(true);
layout.setAutoCreateContainerGaps(true);
layout.setHorizontal Group(

layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)

.addComponent(Title)

.addComponent(before)
.addComponent(totB))

.addGroup(layout.createParallelGroup(GroupLayout. Alignment. LEADING)

.addComponent(scale)
.addComponent(good)
.addComponent(okay)
.addComponent(ummm))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)

.addComponent(after)
.addComponent(totA))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)

.addComponent(restart))
);
layout.setVertical Group(
layout.createSequential Group()



.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(Title))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(before)
.addComponent(after))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(totB)
.addComponent(totA))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(scale))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(good))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(okay))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(ummm))

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(restart))

);
pack();
setLocationRelativeTo(null);
setResizable(false);
}
public void rest(ActionEvent evt) {
StartUI s = new StartUI();
s.setVisible(true);
this.dispose();

NewBuilding.java



package Disaster.Simulator;

import java.awt.*;
import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

import javax.swing.*;
public class NewBuilding extends JFrame {

// Defines

static int Type;
static int sTotal;
static int endTot;
int FTT;

int WTT;

int TWT;

int TRT;

int WCT;

int TDT;

int RST;

int TFT;

int FTot;

int HTot;

int TST;

int GDT;

int size;

// Populating arrays for different building aspects
private String[] FoundationTypeL = { "",
"Crawlspace",
"Basement",
"Slab",
"Pile and Girder",
"Crawlspace, Basement, or Slab with Retrofitting"
s
private String[] WindowTypeL = { "",
"Impact Resistant Glass",
"Double-Pane Glass",

"Regular with Hurricane Film",



"Regular with Storm Shudders",
"Tempered Glass"
15
private String[] TypeWallL = { "",
"Solid Concrete Walls",
"Traditional Solid Masonry",
"Wood",
"Modern Solid Masonry",
"Reinforced Wood",
"Unreinforced Masonry (Traditional or Modern)",
"Reinforced Masonry (Traditional or Modern)"
15
private String[] TypeRoofingL = { "",
"Metal (steel, aluminum, tile and copper)",
"Slate",
"Clay & Concrete Tiles",
"Wood shingles and shakes",
"Asphalt shingles"
15
private String[] WallConectionL = { "",
"Hurricane Clips and Straps",
"Threaded Rods",
"Cable-Tite Home Tie-Down Systems",
"No Reinforcements",
"Braced Wall Panels",
"Continuous (Wood) Structural Panel Sheathing",
"Wood Structural Panel Sheathed Walls with Hold-Down Connections"
15
private String[] TypeDoorL = { "",
"Timber/Wood Door",
"Battened and Ledged Door",
"Glass Door",
"Steel Door",
"Fiberglass Door",
"Aluminum Door"
15
private String[] RoofShapeL = { "",
"Gable Roof",
"Hip Roof",
"Flat Roof™



}s
private String[] TypeFlooringl = { "",

"Ceramic Tile",
"Porcelain Tile",
"Hardwood",
"Laminate",
"Vinyl",
"Marble",
"Bamboo",
"Carpet",
"Stone"
15
private String[] FramingL = { "",
"Timber",
"Balloon",
"Platform"
15
private String[] HeightL = { "",
"One Story",
"Two Stories",
"Three-or-More Stories"
15
private String[] TypeSoilL = { "",
"Soil Type A or Soil Type B",
"Soil Type C",
"Soil Type D",
"Soil Type E"
15
private String[] GarageDoorL = { "","Wood",
"Steel",
"Aluminum",
"No Garage Door",
"Garage Door Braced with Plywood Panels and Steel Straps",
"Any Material of Door with No Bracing"
15
private String[] DisasterL = { "",
"Hurricane",
"Tornado",
"Earthquake"



int tSize = DisasterL.length;

public NewBuilding() {
createMenu();

private void createMenu() {

JLabel FT = new JLabel("Foundation Type:");

/!

JLabel WT = new JLabel("Window Type:");

JLabel TW = new JLabel("Type of Walls:");

JLabel TR = new JLabel("Type of Roofing:");

JLabel WC = new JLabel("Ceilings and Walls Conection:");
JLabel TD = new JLabel("Type of Doors:");

JLabel RS = new JLabel("Roof Shape");

JLabel TF = new JLabel("Type of Flooring:");

JLabel F = new JLabel("Framing:");

JLabel H = new JLabel("Height:");

JLabel TS = new JLabel("Type of Soil:");

JLabel GD = new JLabel("Garage Door:");

JLabel type = new JLabel("Type of Disaster:");

JLabel Title = new JLabel("Design Your Building");
JComboBox FoundationType = new JComboBox(FoundationTypeL);
JComboBox WindowType = new JComboBox(WindowTypeL);
JComboBox TypeWall = new JComboBox(TypeWallL);
JComboBox TypeRoofing = new JComboBox(TypeRoofingL);
JComboBox WallConection = new JComboBox(WallConectionL);
JComboBox TypeDoor = new JComboBox(TypeDoorL);
JComboBox RoofShape = new JComboBox(RoofShapeL);
JComboBox TypeFlooring = new JComboBox(TypeFlooringL);
JComboBox Framing = new JComboBox(FramingL);
JComboBox Height = new JComboBox(HeightL);

JComboBox TypeSoil = new JComboBox(TypeSoilL);
JComboBox GarageDoor = new JComboBox(GarageDoorL);
JComboBox Disaster = new JComboBox(DisasterL);

Button Next = new Button("Next");

Button Back = new Button("Back");



FoundationType.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
FTActionPreformed(evt);

1s

WindowType.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
WTActionPreformed(evt);

1)s
TypeWall.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent evt) {
TWActionPreformed(evt);

1)s
TypeRoofing.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent evt) {
TRActionPreformed(evt);

1s

WallConection.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
WCActionPreformed(evt);

1s

TypeDoor.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
TDActionPreformed(evt);

s

RoofShape.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
RSActionPreformed(evt);



1s

TypeFlooring.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
TFActionPreformed(evt);

1s

Framing.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
FActionPreformed(evt);

s

Height.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
HActionPreformed(evt);

1s

TypeSoil.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
TSActionPreformed(evt);

s

GarageDoor.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
GDActionPreformed(evt);

s

Disaster.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
DActionPreformed(evt);

s



setDefaultCloseOperation(javax.swing. WindowConstants. EXIT ON_CLOSE);

Title.setFont(new java.awt.Font("Tahoma", 0, 24));
Title.setHorizontal Alignment(javax.swing.SwingConstants. CENTER);
Title.setVertical Alignment(javax.swing.SwingConstants. BOTTOM);

Next.setFont(new java.awt.Font("Tahoma", 0, 18));
Next.setSize(new Dimension(30,20));
Next.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
DisastersActionPreformed(evt);

s

Back.setFont(new Font("Tahoma", 0, 18));
Back.setSize(new Dimension(30,20));
Back.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent evt) {
BackActionPreformed(evt);

1s

// Sets layout for NewBuilding page
javax.swing.GroupLayout layout = new
javax.swing.GroupLayout(getContentPane());

getContentPane().setLayout(layout);
layout.setAutoCreateGaps(true);
layout.setAutoCreateContainerGaps(true);
layout.linkSize(SwingConstants. HORIZONTAL, Back, Next);
layout.setHorizontal Group(

layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. LEADING)
.addComponent(Title)
.addGap(100, 100, 100)
.addComponent(type)
.addComponent(FT)



.addComponent(WT)
.addComponent(TW)
.addComponent(TR)
.addComponent(WC)
.addComponent(TD)
.addComponent(RS)
.addComponent(TF)
.addComponent(F)
.addComponent(H)
.addComponent(TS)
.addComponent(GD)
.addGroup(layout.createSequential Group()

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. TRAILING)
.addComponent(Back)

)
)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. CENTER)
.addComponent(Disaster)
.addComponent(FoundationType)
.addComponent(WindowType)
.addComponent(TypeWall)
.addComponent(TypeRoofing)
.addComponent(WallConection)
.addComponent(TypeDoor)
.addComponent(RoofShape)
.addComponent(TypeFlooring)
.addComponent(Framing)
.addComponent(Height)
.addComponent(TypeSoil)
.addComponent(GarageDoor)
.addComponent(Next)

)
)

// Sets the layout for the NewBuilding page
layout.setVertical Group(



layout.createSequential Group()

.addComponent(Title)
.addGap(20, 20, 20)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(type)
.addComponent(Disaster)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(FT)
.addComponent(FoundationType)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(WT)
.addComponent(WindowType)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(TW)
.addComponent(TypeWall)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(TR)
.addComponent(TypeRoofing)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(WC)
.addComponent(WallConection)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(TD)
.addComponent(TypeDoor)

)



.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(RS)
.addComponent(RoofShape)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(TF)
.addComponent(TypeFlooring)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(F)
.addComponent(Framing)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(H)
.addComponent(Height)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(TS)
.addComponent(TypeSoil)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(GD)
.addComponent(GarageDoor)

)

.addGroup(layout.createParallelGroup(GroupLayout.Alignment. BASELINE)
.addComponent(Back)
.addComponent(Next)

)

pack();
setLocationRelativeTo(null);



setResizable(false);

}

/I Assigns strength to foundation types
public void FTActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String FTn = (String)cb.getSelectedItem();

if(Type == 0) {
if(FTn.equals("Crawlspace")) {

FTT=1;

}

else if(FTn.equals("Basement")) {
FTT=2;

}

else if(FTn.equals("Slab")) {
FTT=1;

}

else if(FTn.equals("Pile and Girder")) {
FTT = 3;

}

else if(FTn.equals("Crawlspace, Basement, or Slab with Retrofitting")) {
FTT = 3;

}

}
else if (Type == 1) {
if(FTn.equals("Crawlspace")) {

FTT = 3;

}

else if(FTn.equals("Basement")) {
FTT = 3;

}

else if(FTn.equals("Slab")) {
FTT=2;

}

else if(FTn.equals("Pile and Girder")) {
FTT=1;

}

else if(FTn.equals("Crawlspace, Basement, or Slab with Retrofitting")) {
FTT = 3;



}

}
else if (Type == 2) {
if(FTn.equals("Crawlspace")) {

FTT=2;

}

else if(FTn.equals("Basement")) {
FTT=2;

}

else if(FTn.equals("Slab")) {
FTT=2;

}

else if(FTn.equals("Pile and Girder")) {
FTT=1;

}

else if(FTn.equals("Crawlspace, Basement, or Slab with Retrofitting")) {
FTT = 3;

}

}
}

/I Adds strength to window type
public void WTActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String WTn = (String)cb.getSelectedItem();

if(Type ==0) {
if(WTn.equals("Impact Resistant Glass")) {

WTT = 3;

}

else if(WTn.equals("Double-Pane Glass")) {
WTIT =1,

}

else if(WTn.equals("Regular with Hurricane Film")) {
WTT =2;

}

else if(WTn.equals("Regular with Storm Shudders")) {
WTT =1;

}



else if(WTn.equals("Tempered Glass")) {
WTT =3;
b
b
else if (Type == 1) {
if(WTn.equals("Impact Resistant Glass")) {

WTT = 3;

}

else if(WTn.equals("Double-Pane Glass")) {
WTIT =1,

}

else if(WTn.equals("Regular with Hurricane Film")) {
WTT =2;

}

else if(WTn.equals("Regular with Storm Shudders")) {
WTT =2;

}

else if(WTn.equals("Tempered Glass")) {
WTT = 3;

}

}
else if (Type == 2) {
if(WTn.equals("Impact Resistant Glass")) {

WTT =2;

b

else if(WTn.equals("Double-Pane Glass")) {
WTIT =1,

b

else if(WTn.equals("Regular with Hurricane Film")) {
WTT = 3;

b

else if(WTn.equals("Regular with Storm Shudders")) {
WTT = 3;

b

else if(WTn.equals("Tempered Glass")) {
WTT = 3;

b



/I Adds strength to types of walls
public void TWActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String TWn = (String)cb.getSelectedItem();

if(Type ==0) {
if(TWn.equals("Solid Concrete Walls ")) {
TWT = 3;
}
else if(TWn.equals("Traditional Solid Masonry")) {
TWT =2;
}
else if(TWn.equals("Wood")) {
TWT = 1;
}
else if(TWn.equals("Modern Solid Masonry")) {
TWT = 3;
}
else if(TWn.equals("Reinforced Wood")) {
TWT = 3;
}
else if(TWn.equals("Unreinforced Masonry (Traditional or Modern")) {
TWT = 3;
}
else if(TWn.equals("Reinforced Masonry (Traditional or Modern")) {
TWT = 3;
}
}
else if (Type ==1) {
if(TWn.equals("Solid Concrete Walls ")) {
TWT = 3;
}
else if(TWn.equals("Traditional Solid Masonry")) {
TWT = 3;
}
else if(TWn.equals("Wood")) {
TWT = 1;
}
else if(TWn.equals("Modern Solid Masonry")) {



TWT =2;

}

else if(TWn.equals("Reinforced Wood")) {
TWT = 3;

}

else if(TWn.equals("Unreinforced Masonry (Traditional or Modern")) {
TWT = 3;

}

else if(TWn.equals("Reinforced Masonry (Traditional or Modern")) {
TWT = 3;

}

}
else if (Type ==2) {
if(TWn.equals("Solid Concrete Walls ")) {

TWT = 3;

}

else if(TWn.equals("Traditional Solid Masonry")) {
TWT = 3;

}

else if(TWn.equals("Wood")) {
TWT = 3;

}

else if(TWn.equals("Modern Solid Masonry")) {
TWT = 3;

}

else if(TWn.equals("Reinforced Wood")) {
TWT = 3;

}

else if(TWn.equals("Unreinforced Masonry (Traditional or Modern")) {
TWT = 1;

}

else if(TWn.equals("Reinforced Masonry (Traditional or Modern")) {
TWT =2;

}

}
}

// Adds strength to type of roofing



public void TRActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String TRn = (String)cb.getSelectedItem();

if(Type == 0) {
if(TRn.equals("Metal (steel, aluminum, tile and copper)")) {
TRT =3;
}
else if(TRn.equals("Slate")) {
TRT =3;
}
else if(TRn.equals("Wood")) {
TRT =3;
}
else if(TRn.equals("Clay & Concrete Tiles")) {
TRT =3;
}
else if(TRn.equals("Wood shingles and shakes")) {
TRT =1;
}
else if(TRn.equals("Asphalt shingles")) {
TRT =2;
}
}
else if (Type ==1) {
if(TRn.equals("Metal (steel, aluminum, tile and copper)")) {

TRT = 3;

H

else if(TRn.equals("Slate")) {
TRT =3;

H

else if(TRn.equals("Wood")) {
TRT = 3;

H

else if(TRn.equals("Clay & Concrete Tiles")) {
TRT = 3;

H

else if(TRn.equals("Wood shingles and shakes")) {
TRT = I;

}



else if(TRn.equals("Asphalt shingles")) {
TRT =2;
H
H
else if (Type == 2) {
if(TRn.equals("Metal (steel, aluminum, tile and copper)")) {

TRT = 3;

}

else if(TRn.equals("Slate")) {
TRT = I;

}

else if(TRn.equals("Wood")) {
TRT = 3;

}

else if(TRn.equals("Clay & Concrete Tiles")) {
TRT = I;

}

else if(TRn.equals("Wood shingles and shakes")) {
TRT =2;

}

else if(TRn.equals("Asphalt shingles")) {
TRT =2;

}

}
}

/I Adds strength to ceiling and wall connections
public void WCActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String WCn = (String)cb.getSelectedItem();
if (Type == 0) {
if(WCn.equals("Hurricane Clips and Straps")) {

WCT =1;

H

else if(WCn.equals("Threaded Rods")) {
WCT =2;

H

else if(WCn.equals("Cable-Tite Home Tie-Down Systems")) {



WCT =3;

H

else if(WCn.equals("No Reinforcements")) {
WCT =1;

H

else if(WCn.equals("Braced Wall Panels")) {
WCT =3;

H

else if(WCn.equals("Continuous (Wood) Structural Panel Sheathing")) {
WCT =3;

H

else if(WCn.equals("Wood Structural Panel Sheathed Walls with Hold-Down
Connections")) {
WCT =3;
}
}
else if (Type ==1) {
if(WCn.equals("Hurricane Clips and Straps")) {
WCT =3;
}
else if(WCn.equals("Threaded Rods")) {
WCT =2;
}
else if(WCn.equals("Cable-Tite Home Tie-Down Systems")) {
WCT =3;
}
else if(WCn.equals("No Reinforcements")) {
WCT =1;
}
else if(WCn.equals("Braced Wall Panels")) {
WCT =3;
}
else if(WCn.equals("Continuous (Wood) Structural Panel Sheathing")) {
WCT =3;
}
else if(WCn.equals("Wood Structural Panel Sheathed Walls with Hold-Down
Connections")) {
WCT =3;
}
}



else if (Type ==2) {

if(WCn.equals("Hurricane Clips and Straps")) {
WCT =3;

}

else if(WCn.equals("Threaded Rods")) {
WCT =3;

}

else if(WCn.equals("Cable-Tite Home Tie-Down Systems")) {
WCT =3;

}

else if(WCn.equals("No Reinforcements")) {
WCT =1;

}

else if(WCn.equals("Braced Wall Panels")) {
WCT =2;

}

else if(WCn.equals("Continuous (Wood) Structural Panel Sheathing")) {
WCT =2;

}

else if(WCn.equals("Wood Structural Panel Sheathed Walls with Hold-Down

Connections")) {

WCT =3;

}

}

}

// Adds strength to types of doors
public void TDActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String TDn = (String)cb.getSelectedItem();
if (Type == 0) {
if(TDn.equals("Timber/Wood Door")) {

TDT = 3;

}

else if(TDn.equals("Battened and Ledged Door")) {
TDT = 3;

}

else if(TDn.equals("Glass Door")) {



TDT = 1;

}

else if(TDn.equals("Steel Door")) {
TDT =2;

}

else if(TDn.equals("Fiberglass Door")) {
TDT =2;

}

else if(TDn.equals(" Aluminum Door")) {
TDT =1,

}

}
else if (Type == 1) {

if(TDn.equals("Timber/Wood Door")) {
TDT = 3;

}

else if(TDn.equals("Battened and Ledged Door")) {
TDT = 3;

}

else if(TDn.equals("Glass Door")) {
TDT =1;

}

else if(TDn.equals("Steel Door")) {
TDT =2;

}

else if(TDn.equals("Fiberglass Door")) {
TDT =2;

}

else if(TDn.equals(" Aluminum Door")) {
TDT =1;

}

}
else if (Type ==2) {
if(TDn.equals("Timber/Wood Door")) {
TDT = 2;
}
else if(TDn.equals("Battened and Ledged Door")) {
TDT = 3;



}
else if(TDn.equals("Glass Door")) {

TDT =1,

}

else if(TDn.equals("Steel Door")) {
TDT =3;

}

else if(TDn.equals("Fiberglass Door")) {
TDT =3;

}

else if(TDn.equals(" Aluminum Door")) {
TDT =2;

}

}
}

/I Adds strength to roof shapes
public void RSActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String RSn = (String)cb.getSelectedItem();
if (Type == 0) {
if(RSn.equals("Gable Roof™)) {
RST =2;
b
else if(RSn.equals("Hip Roof™)) {
RST = 3;
b
else if(RSn.equals("Flat Roof™)) {
RST =1;
b

H
else if (Type ==1) {
if(RSn.equals("Gable Roof™)) {
RST =2;
H
else if(RSn.equals("Hip Roof™)) {
RST =3;



}
else if(RSn.equals("Flat Roof™)) {

RST =1;
H

}
else if (Type == 2) {
if(RSn.equals("Gable Roof™)) {

RST =3;

}

else if(RSn.equals("Hip Roof™)) {
RST = 3;

}

else if(RSn.equals("Flat Roof™)) {
RST =3;

}

}
}

// Adds strength to type of flooring
public void TFActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String TFn = (String)cb.getSelectedItem();
if (Type == 0) {
if(TFn.equals("Ceramic Tile")) {

TFT = 3;

}

else if(TFn.equals("Porcelain Tile")) {
TFT = 3;

}

else if(TFn.equals("Hardwood")) {
TFT=1;

}

else if(TFn.equals("Laminate")) {
TFT=1;

}

else if(TFn.equals("Vinyl")) {
TFT =2;



b
else if(TFn.equals("Marble")) {

TFT = 3;

}

else if(TFn.equals("Bamboo")) {
TFT=1;

}

else if(TFn.equals("Carpet")) {
TFT=1;

}

else if(TFn.equals("Stone")) {
TFT =2;

}

}
else if (Type == 1) {

if(TFn.equals("Ceramic Tile")) {
TFT = 3;

}

else if(TFn.equals("Porcelain Tile")) {
TFT = 3;

}

else if(TFn.equals("Hardwood")) {
TFT = 3;

}

else if(TFn.equals("Laminate")) {
TFT = 3;

}

else if(TFn.equals("Vinyl")) {
TFT = 3;

}

else if(TFn.equals("Marble")) {
TFT = 3;

}

else if(TFn.equals("Bamboo")) {
TFT = 3;

}

else if(TFn.equals("Carpet")) {
TFT = 3;

}

else if(TFn.equals("Stone")) {



TFT = 3;
}
}
else if (Type == 2) {
if(TFn.equals("Ceramic Tile")) {

TFT = 3;

}

else if(TFn.equals("Porcelain Tile")) {
TFT = 3;

}

else if(TFn.equals("Hardwood")) {
TFT = 3;

}

else if(TFn.equals("Laminate")) {
TFT = 3;

}

else if(TFn.equals("Vinyl")) {
TFT = 3;

}

else if(TFn.equals("Marble")) {
TFT = 3;

}

else if(TFn.equals("Bamboo")) {
TFT = 3;

}

else if(TFn.equals("Carpet")) {
TFT = 3;

}

else if(TFn.equals("Stone")) {
TFT = 3;

}

}
}

// Adds strength to framing
public void FActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String Fn = (String)cb.getSelectedItem();

if (Type == 0) {



if(Fn.equals("Timber")) {
FTot =3;

}

else if(Fn.equals("Balloon")) {
FTot = 3;

}

else if(Fn.equals("Platform")) {
FTot = 3;

}

}
else if (Type == 1) {
if(Fn.equals("Timber")) {
FTot =3;
}
else if(Fn.equals("Balloon")) {
FTot=1;
}
else if(Fn.equals("Platform")) {
FTot=2;
}

}
else if (Type ==2) {
if(Fn.equals("Timber")) {

FTot =3;

}

else if(Fn.equals("Balloon")) {
FTot=2;

}

else if(Fn.equals("Platform")) {
FTot=1;

}

}
}

// Adds strength to house height
public void HActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();



String HAn = (String)cb.getSelectedItem();
if (Type == 0) {
if(HAn.equals("One Story")) {
HTot = 3;
H
else if(HAn.equals("Two Story")) {
HTot = 3;
H
else if(HAn.equals("Three-or-More Stories")) {
HTot = 3;
H

}
else if (Type == 1) {
if(HAn.equals("One Story")) {
HTot = 3;
}
else if(HAn.equals("Two Story")) {
HTot = 2;
}
else if(HAn.equals("Three-or-More Stories")) {
HTot=1;
}

b
else if (Type ==2) {
if(HAn.equals("One Story")) {

HTot = 3;

}

else if(HAn.equals("Two Story")) {
HTot = 2;

}

else if(HAn.equals("Three-or-More Stories")) {
HTot=1;

}

}
}

/I Adds strength to soils type



public void TSActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String TSn = (String)cb.getSelectedItem();
if (Type == 0) {
if(TSn.equals("Soil Type A or Soil Type B")) {

TST = 3;

}

else if(TSn.equals("Soil Type C")) {
TST = 3;

}

else if(TSn.equals("Soil Type D")) {
TST = 3;

}

else if(TSn.equals("Soil Type E")) {
TST = 3;

}

}
else if (Type == 1) {
if(TSn.equals("Soil Type A or Soil Type B")) {

TST = 3;

}

else if(TSn.equals("Soil Type C")) {
TST = 3;

}

else if(TSn.equals("Soil Type D")) {
TST = 3;

}

else if(TSn.equals("Soil Type E")) {
TST = 3;

}

}
else if (Type ==2) {
if(TSn.equals("Soil Type A or Soil Type B")) {

TST = 3;

b

else if(TSn.equals("Soil Type C")) {
TST = 2;

}



else if(TSn.equals("Soil Type D")) {

TST =1,
b
else if(TSn.equals("Soil Type E")) {
TST =1,
b
b
b

// Adds strength to garage door

public void GDActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();

String GDn = (String)cb.getSelectedItem();
if (Type == 0) {

if(GDn.equals("Wood")) {
GDT =1,

H

else if(GDn.equals("Steel")) {
GDT =2;

H

else if(GDn.equals(" Aluminum")) {
GDT =3;

H

else if(GDn.equals("No Garage Door")) {
GDT =3;

H

else if(GDn.equals("Garage Door Braced with Plywood Panels and Steel Straps")) {
GDT =3;

H

else if(GDn.equals("Any Material of Door with No Bracing")) {
GDT =3;

H

H
else if (Type == 1) {
if(GDn.equals("Wood")) {
GDT =1,
H
else if(GDn.equals("Steel")) {



GDT =2;

}

else if(GDn.equals("Aluminum")) {
GDT = 3;

}

else if(GDn.equals("No Garage Door")) {
GDT = 3;

}

else if(GDn.equals("Garage Door Braced with Plywood Panels and Steel Straps")) {
GDT = 3;

}

else if(GDn.equals("Any Material of Door with No Bracing")) {
GDT = 3;

}

}
else if (Type == 2) {

if(GDn.equals("Wood")) {
GDT = 3;

}

else if(GDn.equals("Steel")) {
GDT =3;

}

else if(GDn.equals(" Aluminum")) {
GDT = 3;

}

else if(GDn.equals("No Garage Door")) {
GDT = 3;

}

else if(GDn.equals("Garage Door Braced with Plywood Panels and Steel Straps")) {
GDT =2;

}

else if(GDn.equals("Any Material of Door with No Bracing")) {
GDT =1,

}



/I Adds damage to each natural disaster. This
/I damage is applied after each house score
// is calculated to give you a final score.
public void DActionPreformed(ActionEvent evt) {
JComboBox cb = (JComboBox)evt.getSource();
String Dn = (String)cb.getSelectedItem();

if(Dn.equals ("Hurricane") ){

Type = 0;

}

else if(Dn.equals("Tornado")) {
Type =1;

}

else if(Dn.equals("Earthquake")) {
Type =2;

}
}

// Adds up the total score for each house
// and assigns a final score determining
// how well your house would hold up against
// the natural disaster that you chose.
private void DisastersActionPreformed(java.awt.event. ActionEvent evt) {
sTotal =FTT + WTIT + TWT + TRT + WCT + TDT + RST + TFT + FTot + HTot + TST +
GDT;
endTot = sTotal - 25;
DamagePage h = new DamagePage();
h.setVisible(true);
this.dispose();

}

// Creates a back button that allows you

// to return to the last page.

private void BackActionPreformed(ActionEvent evt) {
StartUI g = new StartUI();
g.setVisible(true);
this.dispose();



StartUlLjava
package Disaster.Simulator;

import java.awt.*;
import javax.swing.*;

public class StartUI extends javax.swing.JFrame {

public StartUI() {
createMenu();

/I Creates the menu page.
private void createMenu() {
JLabel Title = new JLabel();

Button NewBuilding = new Button();
Button BuildingModels = new Button();
Button Credits = new Button();

setDefaultCloseOperation(javax.swing. WindowConstants. EXIT ON_CLOSE);
setPreferredSize(new java.awt.Dimension(554, 458));
// Sets dimensions of menu, close
setLocationRelativeTo(null);
//loperations, and centers in screen

Title.setFont(new java.awt.Font("Tahoma", 1, 20));
Title.setText("Disaster Simulator");

NewBuilding.setFont(new java.awt.Font("Tahoma", 1, 16));
// Sets the font and creates a
NewBuilding.setLabel("NewBuilding");
// button on the home screen
NewBuilding.addActionListener(new java.awt.event.ActionListener() {



public void actionPerformed(java.awt.event.ActionEvent evt) {
NewBuildingActionPreformed(evt);

1s

BuildingModels.setFont(new java.awt.Font("Tahoma", 1, 16));
/I Sets the font and creates a
BuildingModels.setLabel("BuildingModels");
// button on the home screen
BuildingModels.addActionListener(new java.awt.event. ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
BuildingModelsActionPreformed(evt);

1s

Credits.setFont(new java.awt.Font("Tahoma", 1, 16));
/I Set the font and creates a
Credits.setLabel("Credits");
// button on the home screen
Credits.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event. ActionEvent evt) {
//BuildingModelsActionPreformed(evt);

1s

// Sets the layout of buttons and labels to the jframe
javax.swing.GroupLayout layout = new
javax.swing.GroupLayout(getContentPane());
getContentPane().setLayout(layout);
layout.setHorizontal Group(
layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING)
.addGroup(layout.createSequential Group()
.addGap(173, 173, 173)

.addGroup(layout.createParallelGroup(javax.swing.GroupLayout. Alignment. CENTER)
.addComponent(NewBuilding, javax.swing.GroupLayout. PREFERRED SIZE,
javax.swing.GroupLayout. DEFAULT _ SIZE, javax.swing.GroupLayout. PREFERRED SIZE)
// Adds NewBuilding to the layout



.addComponent(BuildingModels, javax.swing.GroupLayout. PREFERRED_SIZE,
javax.swing.GroupLayout. DEFAULT SIZE, javax.swing.GroupLayout. PREFERRED SIZE) //
Adds BuildingModels to the layout

.addComponent(Credits, javax.swing.GroupLayout. PREFERRED SIZE,
javax.swing.GroupLayout. DEFAULT _ SIZE, javax.swing.GroupLayout. PREFERRED SIZE)

// Adds Credits to the
layout

.addComponent(Title))

.addContainerGap(195, Short. MAX VALUE))

layout.setVertical Group(
layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING)
.addGroup(layout.createSequential Group()
.addGap(13, 13, 13)
.addComponent(Title, javax.swing.GroupLayout. PREFERRED SIZE, 78,
javax.swing.GroupLayout. PREFERRED SIZE)
// Adds Title to the layout
.addGap(9, 9, 9)
.addComponent(NewBuilding, javax.swing.GroupLayout. PREFERRED SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE, javax.swing.GroupLayout. PREFERRED SIZE)
// Adds NewBuilding to the layout
.addGap(32, 32, 32)
.addComponent(BuildingModels,
javax.swing.GroupLayout. PREFERRED SIZE, javax.swing.GroupLayout. DEFAULT SIZE,
javax.swing.GroupLayout. PREFERRED SIZE) // Adds BuildingModels to the layout
.addGap(38, 38, 38)
.addComponent(Credits, javax.swing.GroupLayout. PREFERRED SIZE,
javax.swing.GroupLayout. DEFAULT _SIZE, javax.swing.GroupLayout. PREFERRED SIZE)
/I Adds Credits to the layout
.addContainerGap(107, Short. MAX VALUE))

pack();
setLocationRelativeTo(null);

setResizable(false);

private void NewBuildingActionPreformed(java.awt.event. ActionEvent evt) {



NewBuilding s = new NewBuilding();
/I Changes page when the NewBuilding
s.setVisible(true);
// button is clicked
this.dispose();

private void BuildingModelsActionPreformed(java.awt.event. ActionEvent evt) {

BuildingModels a = new BuildingModels();
/I Changes page when the BuildingModels
a.setVisible(true);
// button is clicked
this.dispose();

}

public static void main(String[] args) {
// Runs the entire program
java.awt.EventQueue.invokeLater(new Runnable() {
public void run() {
new StartUI().setVisible(true);
}
1)s



