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Design physical, affordable, and reusable 
mock-ups that the Costa Rican Bomberos 
can implement into their fire protection 

and emergency response  training 
curriculum. 

OUR GOAL:
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Objectives

● Design a mockup 
that can test the 
integrity of 
structural 
reinforcements 

Structural  
Reinforcement
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Objectives

● Design a mockup 
that can test the 
integrity of 
structural 
reinforcements 

Structural  
Reinforcement

● Design a mockup 
that can replicate 
different ventilation 
techniques and fire 
phenomena

Ventilation
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Objectives

● Design a mockup 
that can test the 
integrity of 
structural 
reinforcements 

Structural  
Reinforcement

● Design a mockup 
that can replicate 
different ventilation 
techniques and fire 
phenomena

Ventilation

● Draft a cost outline 
for each mockup 

● Keep mockups 
reusable and 
sustainable

Budget and 
Reusability
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Methodology

Mockups

Identify

Background

Research

Designs and 
Blueprints

Develop

Cost Outline and 
Reusability Guide

Propose

Mechanics

Analyze

Future Use

Recommend
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Gaining Insight

BOMBEROS INTERVIEW

ANB TOUR AND VISIT TO NORTH 
METROPOLITAN FIRE STATION 

BACKGROUND RESEARCH
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Key Principles

Types of Forces Acting on 
the Reinforcements

Smoke Flow, Ventilation 
Mechanisms, and Fire 

Phenomena
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Our Findings
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Added a challenge to our design process

Non-Uniform Distributed  Load

Uniform Distributed Load Non-Uniform Distributed 
Load



Backdraft Flashover Rollover

Our Findings

Ventilation Techniques:
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Horizontal Vertical Positive 
Pressure Hydraulic

Fire Phenomena:



TOUR OF ANB AND NORTH 
METROPOLITAN FIRE 
STATION
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DESIGNING 
MOCK-UPS
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Structural Reinforcement Design Iterations

20



Structural Reinforcements

● Lower cement 
block onto the 
shores and trusses

● Maximum load of 
40 tons

Top-Loading 
Simulator

● Hydraulic cylinders 
apply force 

● Shores and trusses 
are laid on their sides

Hydraulic Based 
Simulator

21



Ventilation Design Iterations
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Ventilation Design

Mimic house fires

Palmer’s 
Dollhouse

Demonstrate smoke 
ventilation 

Smokehouse

Replicates Flashover 

Horizontal Single 
Compartment

Fire Phenomena 
and Ventilation 

Tactics
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02
Final Mockup
Designs
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Top-Loaded Structural  Reinforcement
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Hydraulic Side Press
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Palmer’s Dollhouse
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Smokehouse
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Horizontal Single Compartment
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Instruction Manuals, 
Cost Outline & 
Reusability 
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● Supplies/Materials
● Assembly Guides
● Cut Sheets
● Classroom Instructions

Instruction  Manuals
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Cost Outline
Hydraulic Side Press

₡ 100.707

Dollhouse

₡ 1.738.681

Smokehouse
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₡ 48.887.189

Top-Loaded 

₡ 7.459.290

Horizontal
₡ 181.758
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Everything is reusable 
except smoke fluid

Must be built each 
time 

DollHouse    

Everything is reusable 
except for fuel source

Horizontal

Smokehouse

Both top-loaded and 
hydraulic side press 
designs are reusable

Structural 
Reinforcements

0% 90%

90% 100%

Reusability
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Recommendations
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Safety Considerations
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Design is extremely dangerous
Several single point failures due to 
size of simulator

Should NOT be constructed without 
additional safety features from a 
licensed engineering firm



Safer of the two structural 
reinforcement designs

There is a small chance of leaking hydraulic 
oil, do not touch it. Potential to crush 
anyone in its path, avoid standing in the 
crush zone
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Palmer’s Dollhouse

Burning OSB and glue, 
due to toxic fumes and 
fire, you should wear full 
firefighting gear and SCBA

Smoke House

Does not pose any threat, 
however it is 
recommended to do it in a 
well vented area/outdoors. 
Do not inhale the smoke

Horizontal Single Compartment

Due to high intensity flames, it is 
recommended to wear full 
firefighting gear and SCBA



Our Time In Costa Rica! 
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Map of everywhere we 

traveled to! 



Food
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Our “Office”
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Our friend Maurice! 



Things in San José
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Soccer Games Museums Roller-skating



Manuel 
Antonio
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La Fortuna
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Monteverde
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La Paz, Volcán 
Poás, & Doka 
Coffee Plantation
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Playa Jaco and Isla Tortuga
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Sam tuvo un parásito :(



Tortuguero
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Thank you! 
Any questions? 

                                                  


