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Relief Frame proposes a deployable construction system designed to provide immediate, adaptive
architectural responses to natural disasters across diverse climatic zones. This thesis explores a framework
composed of standardized, reconfigurable elements that can be rapidly deployed and tailored to site-
specific environmental conditions and community needs. By leveraging a single system that morphs
based on regional climate demands—arid, continental, and tropical—the project foregrounds flexibility
and resilience as core design principles in emergency architecture.

Three geographically and climatically distinct sites serve as test sites for this system: San Bernardino,
Cdlifornia (wildfire-prone), Oklahoma City, Oklahoma (tornado-prone), and Little Havana in Miami, Florida
(hurricane-prone). Each deployment scenario demonstrates how the same structural elements can be
rearranged to support essential recovery function shelter, aid distribution, hygiene facilities, workspace,
and administration—while responding to specific environmental, and social contexts.

Relief Frame addresses critical gaps in current disaster response protocols, which often prioritize temporary
shelter without adequately considering long-term spatial needs, or local climate conditions. By offering a
scalable and climate-responsive construction system, this project allows for solutions that are immediate
yet adaptable, empowering communities to engage in their own recovery processes. This thesis critiques
and builds upon existing modular and prefabricated disaster relief proposals, which frequently rely on
rigid, one-size-fits-all solutions. While many prefabricated systems focus on speed and mass production,
Relief Frame emphasizes flexibility, reusability, and contextual adaptation, demonstrating how a single
system of parts can evolve into climate-specific configurations and foster not just survival, but dignity and
functionality in post-disaster environments.
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Over the last year, I've studied various types of natural disasters- their locations, frequencies, and

5 displacement rates. Before selecting test sites, | wanted to understand which cities experience the high
vulnerability.
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¢~ * Early Recovery (Response-Transition to Recovery) : I I
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* Recovery operations begin alongside
response efforts (

* FEMA activates Recovery Support Functions
(RSFs) based on the needs of the
disaster-affected area.

b+ Intermediate Recovery (Stabilization & Planning)
Weeks to Months

e FEMA assists in delbris removal, infrastructure

stabilization, and rebuilding efforts. K%)

« FEMA reviews and distributes funds for =
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@
2. Immediate
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P~ ° Long-Term Recovery (Rebuilding & Resilience)
Months to Years
e Permanent housing solutions and
infrastructure reconstruction contfinue.
* FEMA assists in economic recovery
programs for businesses and employment.

This timeline outlines FEMA'’s typical response process. A key takeaway is that under the current system,
b individuals can be left without adequate shelter and aid for weeks or even months.
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A day by day breakdown of three disasters: 2018 California Wildfires, 2005 Hurricane Katrina, and 2020
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Scenaro 1:Three Stage Recovery
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Key Characteristics:

« Durability

- safety

+ Comfort & Living

« Modularity & Flexibility

* Ease of Assembly
Transitional Shelter: A rapid, post- * Access to Services
disaster household shelter made from
materials that can be upgraded or re-used
in more permanent structures.

Key Characteristics:
« Durability
« Structural Integrity
« Safety & Security
| Key Characteristics: Permanent Housing: It may be + Comofrt & Livability
Surobity m a fransifional or i « Access fo Utilities

Koy Chenactortes: P —— Serey & Socomy, shelter. Critical for the ability of individuals « Private & Public Space

* oty e ‘Comot & Uvabilty and households to carry out every activities.

* saey © swuctual TR Resistant & resilient to future hazards &

g ] ~Pivate & Fublc Space

L e ohtny Kot er disasters.
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These precedents have quick assembly times but fall short in thinking about
growth and expansion as the family is readapting to normal life again.
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Key:

Emergency Shelter Materials
- Rarely Used
- Occasionally Used

- Frequently Used
[ Most Commonly Used . Highly Applicable

o Minimally Applicable
o Somewhat Applicable

This chart focuses specifically on the materials used in those precedent projects.
It helped me develop a material palette that would work well across different
climates and be easy to deploy and assemble.

@ Moderately Applicable
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#——* Order for Elements from Storage-
1 day after Landfall
Response Teams Deployed- -—¢
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5. Construction Method

The system adapts to different climate demands - arid, continential, and tropical -
making flexibility and resilience core principles of this emergency architecture.




Kit of Elements
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IRON CONNECTIONS EXTERIOR PANELS (PIR) PANELS
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: AVAILABLE | & CAN BE PRE-DRILLED POINTS ; LIGHTWEIGHT; | COLD CLIMATE ; CAN BE CLIMATES- CAN ACT AS
MAINTENANCE DURABLE PRE-DRILLED ; HIGH POROUS LAYER TO LET AIR
THERMAL & LIGHTWEIGHT IN ; LIGHTWEIGHT
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T A2 by By e — |
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Angled 6 Polnnecnon Angled ecnon Angled Bottom Cormer Joint 2 Jomt 4o " §
By @ 5 S
oy &g Y |
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12. Door Connec tion

Here is the kit of parts: steel for the structure, iron joint connectors, polycarbonate panels, PIR insulation,
prefabricated exterior cladding, and optional wooden screens, depending on climate. The structural system is

14 based on scaffolding but has flat faces to allow for panels and this allows for fast assembly with standardized U-joint
connections for the panels.



Climate Zone Chart

ZONE ZONE NATURAL AMOUNT OF POROUS
Disaster | PASSIVE DESIGN TECHNIQUES
NUMBER NAME INSULATION PANEL
EXPOSURES
1
VERY HOT-HUMID 3o Qx\\
1A & 1B (1A) ‘A~V T No Insulation Panel Required
DRY (1B) : |
uricane: Bosd Cross Ventilation Light Colored Roof Water Catchment
5 B0 ! o
HOT-HUMID (2A) @ |Al ~~J\\ No Insulation Panel Required
2A & 2B DRY (2B) 7 | o
Hurrlcanes Flood Cross Ventilation e Water Catchment H H
i h 2 & b [7% o]
WARM-HUMID VN g > TN . . q q i
3A & 3B (3A) 9 _:,%‘:- ﬁm mﬁ" Mo ﬁ - j\/ Requires R-value of 5| No Porous Panel Required d d f d
DRY (3B) Cross Ventilation Sloped Roof Light Colored Roof . i i il
0 0 0
=
WARM-MARINE R 2 > 1 1 % 1
3C (3C) @ S - 1y # @ @ Requires R-value of 5 1 1 1
nnnnnnnnnnn R S L ‘ [ [ % [
0 0 0
=
MIXED-HUMID 2 o 3 ) i i i
4A 2 4B (4A) * % /ﬁ\\/ Requires Ruvalue of 10 | NO Porous Panel Required E E % E
DRY (4B) R Sloped Roof Water Catchment |
ater Catchment 1 1 1
MIXED-MARINE | & ' /&| ~ f f f
F | 4 a— 0 0 0
4C (4C) * ﬁ‘ "é-:‘ 'ﬂ‘ /ﬁ/\ @ ﬁ i Requires R-value of 10 \ T T T
""""""""""""""""" e sloped Roof Raised Building  Double Skin  Water Catchment| 4 i i f i
COOL-HUMID h o % y y y
(5A) Y | ~ q q q
5,58,85C | oevem (W RN o7 o [ requres e 10 — — —
MARINE ( 5c) e lood forhauakes fone oo Sloped Roof Raised Building Double Skin J 3.—E 3 : M :
COLD-HUMID A f f f
6A & 6B (6A) A2 @ Requires R-value of 10 | NO Porous Panel Required E .
DRY (6B) I G Raised Building )|
0 0 0
VERY COLD a2 o Py g g g
7 e * /_/\ zm L No Porous Panel Required [ﬁ f Fé f B
Flood  Tormadoes Raised Building Sloped Roof | >~ q | L ! L ! [
N n n n |
SUBARCTIC A R . ) )
8 'é- e No Porous Panel Required
’’’’’ Raised Building Water Catchment 4 h -« N |
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5. Climate Zone 3A-5C
Wall Section

6. Climate Zone 6A-8
Wall Section

7. Climate Zone 1A-2B
Wall Section

This diagram shows how insulation and a porous layer requirements change based on climate. For example,

climate zone 7 requires more insulation than climate zone 1. This allows for site-specific customization

without redesigning the whole system depending on the climate.
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ii. Test Sites

Each deployment scenario demonstrates how the same structural elements can be rearranged
to support essential recovery function shelter, aid distribution, hygiene facilities, workspace, and
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San Bernardino, California

Oklahoma Clty, Oklahoma

Little Havana, Miami, Florida

Each deployment scenario shows how the same structural elements can be configured to serve essential
18 recovery functions—shelter, hygiene, workspace, aid distribution, and administration—while responding to
regional climate and community needs.



Site Adaptations

TEST SITE
LOCATION SURROUNDING CONTEXT ADAPTATIONS
BERNnNmNo PITCHED ROOF
CALIFORNIA
LOW SLOPE ROOF /
OKLAHOMA ANGLED FOR WINDS
i, ONE STORY
OKLAHOMA
HAL:;LL;EA SCREEN,/ POROUS
MIAMI, PANEL
FLORIDA OPEN AIR

19




Extension

Phase 1

Elements

Construction

Phase 2

Extension

Phase 3

Construction

This diagram illustrates how parts can be disassembled and extended over time. It shows the evolving

nature of the system as the community’s needs grow.
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Each deployment scenario demonstrates how the same structural elements can be rearranged to support
21 essential recovery function shelter, aid distribution, hygiene facilities, workspace, and administration—
while responding to regional climate and community needs.
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These same components can be rearranged to create other essential spaces—administration, aid distribution,
22 hygiene facilities, and communal zones. The diagrams to the right highlight how in-between spaces—
gardens, seating areas, and green zones—emerge from the cluster layout.



San Bernardino, California

Reponse Organizations

Federal Emergency Management
Agency
(FEMA)

American Red Cross
National Guard
Salvation Army

Miami Fire Rescue Emergency
Management Division

Volunteer Organizations Active in
Disaster- Nation Wide

Miami Dade County Emergency MGT

Miami Foundation’s Disaster
Resilience Fund

Community Emergency Response

Miami Dade Communities Organized
to Respond in Emergencies

Proposed Recovery Center Locations

San Bernardino

223,728

SN 2L

Earthquakes| | Wildfires Landslides Drought

NN

Libraries

Fire Stations

Churches

Baseball Fields/ Sports Fie

Parks

60 Earthquakes |
(Magnitude 4+) in 2023 |

J
7,000 Wildfire Incidents
in 2023

Median Household Income

i . M
X i
Population in San Bernardino

300 Landslides in 2023

I

! .
Temperatures have
risen by 2 degrees
Fahrenheit

76,725 34%

San Bernardino Poverty Rate

1. Climate Zone Designation
ZLone: 3

Subzone: B (Dry)
2. Temperature and Seasonal Characteristics
High Summer Temperatures: Frequently

exceeds 90°F (32°C); can reach 100°F+ (38°C+)

Mild Winters: Average lows rarely fall below 40°F
(4°C)

Annual Temperature Range: ~35°F to 105°F (2°C
to 40°C)

5. Design Implications
Priority on Cooling and Shading

Water Conservation is Important (due to
drought-prone area)

G Requires R-value o

<

Porous Material Lay

Y I S e A s A O o o Y Y Y O |

S

HI

23 This site uses an open field at Miami Senior High School—a Red Cross-certified open shelter. Meaning, When
homes are destroyed or inaccessible, this is where people seek refuge.
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Phase 1—the immediate response. Once the kits arrive, community members begin building their shelters using the
initial shipment of parts.
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Phase 2 represents an expansion, typically after six months, when families need more space or amenities.
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Phase 3 reflects long-term adaptation. After a year, the shelter tfransforms further to accommodate permanent or
semi-permanent use.
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702,676

Oklahoma City, Oklahoma

[, Oklahoma City /—\T

*»»))))

N .‘d
Wildfires Drought Storms Tornadoes

[ * [ ] ]
|
|

Population in Oklahoma City

150 Tornq.does in 2023

20 Severe Storms in 2023 15%

536 Wildfires in 2023 @

Oklahoma Poverty Rate

I

I

: L[]

| 15 Droughts in 2023
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Reponse Organizations
Federal Emergency Management

€ Requires R-value of 5

Oklahoma Poverty Rate

Agency
(FEMA)
American Red Cross Libraries
National Guard

Fire Stations
Salvation Army
Miami Fire Rescue Emergency Churches

Management Division

Volunteer Organizations Active in
Disaster- Nation Wide

I S e e e Y e N s A |

Miami Dade County Emergency MGT

Miami Foundation’s Disaster
Resilience Fund

Community Emergency Response Baseball Fields/ Sports Fields

Parks

Proposed Recovery Center Locations

Miami Dade Communities Organized
to Respond in Emergencies
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Phase 1—the immediate response. Once the kits arrive, community members begin building their shelters using the
initial shipment of parts.
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Phase 2 represents an expansion, typically after six months, when families need more space or amenities.
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Phase 3 reflects long-term adaptation. After a year, the shelter transforms further to accommodate permanent or
semi-permanent use.




550,424 230,424

1. Climate Zone Designation

Zone: 1

2. Temperature and Seasonal Characteristics
Minimal Seasonal Variation: Warm to hot

o0

Population in Miami Dade County Population in Miami Sopuiationn Ll Hovana year-round
39% 36K oyeo
40% 3. Humidity and Precipitation

High Humidity Year-Round: Often exceeds
70-80% relative humidity

Annual Rainfall: ~61 inches (1,550 mm)

Miami Dade County Poverty Rate Little Havana Poverly Rate Median Household Income
Miami Rainy Season: May to October (frequent

Y thunderst
l @ @ 9 3:3‘ understorms)

Flooding | | Hurricanes

lsea Level Rise| [Tropical Storms | | Extreme Heat

¢ 4 * . .
| | \ | i

! | Projected to Rise : Tlemperulures have
| ; . | risen by 2 degrees
N ! 1-3ft by 2100 ! Fahrenheit

.
in 2023 120 Storms in 2023

25 Hurricanes
(Named storms) in 2023

- =

Reponse Organizations

Federal Emergency Management
Agency
(FEMA)

American Red Cross

Requires R-value of 5

Libraries

National Guard
Fire Stations

Salvation Army Porous Material Layer
Miami Fire Rescue Emergency Churches

Management Division

Volunteer Organizations Active in
Disaster- Nation Wide

Miami Dade County Emergency MGT

Miami Foundation’s Disaster
Resilience Fund

Community Emergency Response Baseball Fields/ Sports Fields

Parks
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to Respond in Emergencies
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Phase 1—the immediate response. Once the kits arrive, community members begin building their shelters using the
initial shipment of parts.
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Phase 2 represents an expansion, typically after six months, when families need more space or amenities.
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Phase 3 reflects long-term adaptation. After a year, the shelter transforms further to accommodate permanent or
semi-permanent use.
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4. Narrative Walk Through

Let's imagine a scenario....




IN A WORLD WITH NATURAL
DISASTERS INCREASING
YEARLY, THE NEED FOR A
DEPLOYABLE CONSTRUCTION
SYSTEM 15 IN HIGH DEMAND

SYSTEM IS INCREASING....

HERE IS HOW IT WOULD WORK.......

A HURRICANE |5 FORMING
OUTSIDE FLORIPA

Breaking
News

Nows 67 with Bradies

Weather Forecast: A week in advance or 10 days before storm comes to land

ion Checklist

e

Z

Community Members start to prep their homes for the storm : 5 days before

Stay Informed:

« Monitor weather updates via NOAA, local
news, or weather apps

« Know your evacuation zone and local
emergency routes

« Create an Emergency Plan:

« Set a family communication plan and
evacuation route.

« Designate a meeting location if separated.

« Plan for pets (shelters may not accept them)
Assemble an Emergency Supply Kit:

« Water (1 gallon per person per day for ot least 3 days)

o supply

\d medicationsPortable phone chargers

K

+ Cash (ATMs may not work after storms)

« Important documents in waterproof
container

Secure the Home:

« Install humicane shutters or board up windows
with plywood.

« Bring in outdoor fumiture, grils, trash cans,
and decorations.

« Reinforce garage doors if necessary.

« Tim trees and clear gutters.

Fuel Up:

« Fil gas fanks in vehicles.

« Fil propane tanks if you rely on gas for
cooking

« Back Up Power:

« Charge all electronics and power banks.

« Prepare a generator if available; test it
beforehand.

PREPARATION

Community Members start to prep for the storm: 4 days before storm

Now let’s imagine a scenario: A Category 4 hurricane is approaching Florida. It's all over the news. People pre-
53 pare—clearing yards, buying supplies, and evacuating.



A City|
Official/ Red|.
Cross Member|
comes to the
neighborhood|' -
with piles of
fiyers to pass|
out to the
community’
members

DISASTER STRIKES

1 Day after Storm: Flyer Passed out

1 DAY AFTER DISASTER

Storm makes Landfall Aftermath
7
Sioruge 2)::: ::;kkxi; t‘:’r’:fﬁ:l;h:n'giverify all components using :‘e::,: _heCk one fefeloving:
E’Z'::t‘;’;y the included checklist. =R
How Many days/ weeks? __
elements Report any missing or damaged parts to the aid station
in the fruck or local coordinator immediately. T

How Many days/ weeks?

& provides Keep packaging materials for reuse or disposal after
guidelines for P

the members 2. choose a safe Assembly Location

to follow:

| staying at a Hotel

How Many days/ weeks?

3. Organize and Prepare
Group parts by type (e.g., structural frame, fabric panels,
anchors).

C Need of Relief Frame Shelter

How Many days/ weeks?

/ zg/ A

Form to fill out - o figure out community needs: 1 day after storm

Work in teams or pairs for efficiency and safety.

4. Follow the Assembly Instructions Carefully

Calling ReliefFRAME for parts : 1 day after landfall Construction parts are being loaded into fruck : 2 days after landtall gme e

Seven days later, the storm hits. The damage is catastrophic. People are disoriented and unsure where to go. They
54 gather together, to find red cross volunteers passing out a flyer. The flyer reads: *“How many are in your household?
Do you have anywhere to stay?2 Are you staying with family or friends2 Will you be requesting a Relief Frame?
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Debris Removal: 2 days after Landfall (fime varies)

)
= )‘% W
2 / Sy A:%P) N In the wake of disaster, community members have begun the vital work of clearing
~ Nflj debris from affected areas—including their home plots, shared open shelters, and
-~ “~7| available open land. With shovels, gloves, and determination, they are transforming
/ Pl RO f;z s damaged, cluttered spaces into safe, usable ground for shelter, recovery, and
a ﬁ%} s rebuilding. This collective effort not only restores physical order but also reignites a sense

of ownership, resilience, and hope in the aftermath of crisis.

3 DAYS AFER DISASTER
DELIVERY OF PARTS

Trucks Driving to Community : 2 days
after landfall (time varies)
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Consiruction parts anive : 3 days after landfall e eier Construction parts arrive : 3 days after landfall R =

Instruction Manuals

The numbers are totaled and a red cross volunteer calls the number on the flyer. Within 12 hours, the Relief Frame
§5  kits are on their way .Children, neighbors, and elders unpack and build the shelters together.



4 DAYS AFTER DISASTER
CONSTRUCTION

56

17
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Construction Begins: 3 days after Landfall sme varies)

18

Columns & Floor Structure are built

19

i

Roof Assembly & door added

Cross Bracing, Lifted Roof Structure added

20

Walls, Glass Panels, and Roof Structure added

Roof Panels & Exterior Screen

added

24

RelefFRAME
CALL THIS
NUMBER :

882-793-8789

L

sw
ey

Incremental Growth or Disassembly

25

What does this mean?

These aren’t just stopgap shelters—they're designed to last at least six months, and often remain in place for over

two years.
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Community Members are able to disassemble the shelters or continue to grow their shelters as their needs continue to grow as they are recovering from the disaster

They can be disassembled, reused, and upgraded with new systems like plumbing, solar panels, and composting

57 toilets.



Relief Frame imagines a future where architecture doesn’t just respond—it enables communities to rebuild stronger.
This thesis reimagines disaster relief not as a temporary fix, but as an opportunity for dignified, adaptive, and
community-centered design. It offers a deployable construction system that responds to both climate and evolving
human needs—challenging traditional emergency architecture and emphasizing that resilience isn't only about
survival. It's about restoring agency, rebuilding futures, and reshaping the way we care for one another during

Crisis.
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