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Tiny Home Innovations: Alternative Uses and Designs 
with the San José Bridge Housing Community 

Jackson Bordelon & John O’Hagan 

Department of Civil, Environmental, & Sustainable Engineering 
Santa Clara University, Spring 2019 

Abstract 

Homelessness is without question one of the most severe humanitarian crises in the Bay Area. 

Regardless of whether people think ending homelessness is feasible, the bottom line is that every human 

deserves the right to have a place they call home. Despite the simplicity of this right, achieving it in today’s 

society is difficult because of the economic, social and political complexities which make homelessness 

appear to be a problem with no solution. Unfortunately, belief in the hopelessness of efforts to end 

homelessness dissuades many from taking action. 

This project is not guided by the belief that ending homelessness is hopeless. The goal of this 

project was to provide organizations that counteract homelessness with more housing options because the 

project team valued their mission to provide the marginalized and forgotten with the rights they deserve. 

This project investigated, analyzed, and developed alternative tiny home uses for the City of San José’s 

Bridge Housing Community (BHC) program. To accomplish this, a fully engineered, modular version of 

the existing BHC cabin was designed for if the BHC program is expanded, and appropriate retrofit 

modifications to the current cabin design were determined for if the program is discontinued. 
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Extra Geometry Plans 
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Figure A.1 -  Prototype overall dimensions.  

 

Figure A.2 -  Prototype wall, floor, roof, and height extension section breakdown. Wall section options shown for 
reference.  
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Figure A.3 -  Prototype assembled model with sections labeled for reference.  

 

Figure A.4 -  Possible combined cabin units to have 1, 2, or 4 rooms.  
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Figure A.5 -  Locations of the wall-to-wall corner connections.  

 

Figure A.6 -  Locations of the wall-to-floor connections.  

A3 



6/11/2019 A - Geometry Plans - Google Docs

https://docs.google.com/document/d/1ShwbKdrHc9IgxDOQMqdqdh2qdgFRZs-8WuMBcaJQubk/edit 4/4

 

 

Figure A.7 -  Locations of the wall-to-height extension connections.  

 

Figure A.8 -  Locations of the wall-to-roof connections.  
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Connection Design Calcs 

  



F1



F2



F3



F4



F5



F6



F7



Single Shear Calcs
Calc 1 (HL 33) Calc 2 (HL 35) Calc 2 (HL 37)

L bracket, one 
hole each side

L bracket, two 
holes each 
side

L bracket, 3 
holes each side

ts (in) 0.1875 0.1875 0.1875
tm (in) 1.5 1.5 1.5
D (in) 0.375 0.75 1.125
Fes (psi) 36000 36000 36000
Fe(parallel, 0) 5600 5600 5600
Fe(perpindic, 90) 3650 3650 3650

(from direction Grain Angle (deg.) 90 90 90
   of force) Fem (psi) 7436.6 7436.6 7436.6

K(angle) 1.25 1.25 1.25
Rt 8 8 8
Re 0.207 0.207 0.207
Fyb (psi) 45000 45000 45000

k1 0.652 0.652 0.652
k2 0.772 1.306 1.991
k3 8.178 16.374 24.780

Yield Modes

Im
Rd 5.0 5.0 5.0
Z (lb) 410.6 821.3 1231.9

Is
Rd 5.0 5.0 5.0
Z (lb) 506.3 1012.5 1518.8

II
Rd 4.5 4.5 4.5
Z (lb) 366.8 733.6 1100.4

IIIm
Rd 4.0 4.0 4.0
Z (lb) 280.3 948.6 2169.6

IIIs
Rd 4.0 4.0 4.0
Z (lb) 1269.9 5085.7 11544.6

IV
Rd 4.0 4.0 4.0
Z (lb) 334.9 1339.7 3014.2

Adjust. Factors

Cd 1.6 1.6 1.6
Cm 0.7 0.7 0.7
CΔ 0.5 0.5 0.5

Z DESIGN 157.0 410.8 616.2
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Figure G.1 -  Cabin transport plan (to conference site).  

 

Figure G.2 -  Conference site plan. 
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Figure H.1 -  Materials (brackets, left and lumber, right) provided by generous partners Simpson Strong Tie and 
Pine Cone Lumber. 

 

Figure H.2 - .Wall end studs, top plates, and sole plates had to be prepared for connections (T-nut installation and 
hole drilling).  
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Figure H.3 -  The floor beams were prepared for the wall-to-floor connections (left) and then the floor was framed 
(right).  

 

Figure H.4 -  The walls were framed (left) and then erected to test the wall-to-wall corner connections (right). 
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Figure H.5 -  The wall-to-height extension connections were built (left) and then installed in the height extensions 
(right). 

 

Figure H.6 -  The height extensions were installed to ensure that they worked and then moved to the ground for roof 
construction. 
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Figure H.7 -  The roof joists were cut (left) and the roof was framed on the height extensions (right).  

 

Figure H.8 -  The roof was finished with roofing paper, flashing, and shingles on the ground. 
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Figure H.9 -  The wall sections were transported to the conference site and erected (left) and house wrap and 
windows were installed (right).  

 

Figure H.10 -  The roof was transported to the site and placed on top of the cabin. 
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Figure H.11 -  The exterior sheathing was installed (left) and primed for paint (right).  

 

Figure H.12 -  The exterior paint was completed (left) and the door hung (right). 
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Figure H.13 -  The interior plywood was hung (left) and painted (right).  

 

Figure H.14 -  The vinyl flooring was installed on the plywood subfloor (left) and interior trim was installed (right). 
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Figure H.15 -  The conference was very successful (left) , and the SCU Team was able to show off its connection 
designs (right). 

 

Figure H.16 -  After the conference, the house was dismantled, starting with the roof.  
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Figure H.17 -  The height extensions were removed by connecting straps to the A24 brackets on top of the 
extensions. 

 

Figure H.18 -  The walls were removed and carried using straps wrapped around bolts connected into the T-nuts 
used for the wall-to-wall corner connections..  
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Figure H.19 -  The floor was removed and stacked on the truck, concluding the dismantling procedure.  

 

Figure H.20 -  The conference site was cleared and cleaned.  
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Figure H.21 -  The SCU Team with their beloved cabin prototype on conference day. 
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Appendix I  

Alternative Uses Full Table  

 

 

 

 



Group/Idea 
Number Idea Title Idea Notes Move Forward? Falls in Larger Group? Rank Category Category Feasability Required Design Design Notes

5 Unit that was only for 
bathrooms/shower Yes No Second Community Use (Non-

Sleeping) Medium High

8 Animal Shelter Yes Yes Third Community Use (Non-
Sleeping) Low Medium

4 Art Centers Pop up art studio Yes Yes First Community Use (Non-
Sleeping) High Low

7 Kitchen/Food Distrution (for Food 
Deserts) Yes No Second Community Use (Non-

Sleeping) Medium High Intense re-design, but beneficial

4 Community Garden Office/Shed Some gardens need a building Yes Yes First Community Use (Non-
Sleeping) High Medium

4 Miniature Libraries Some areas do not have libraries, 
according to SJC Yes Yes First Community Use (Non-

Sleeping) High Low

3 Retreat Center/Camp Ground A village of “cabins” at a campsite Yes Yes First Community Use 
(Sleeping) High Medium

3 People in Residencies (Montalvo 
Art Center-esqu) Yes Yes First Community Use 

(Sleeping) High Low

3 Place in Hospital Parking Lots Overnight use for people staying with 
family/friends in hospital Yes Yes First Community Use 

(Sleeping) High Medium

N/A Used for chronically homeless? No Yes Third Community Use 
(Sleeping) Medium Low

Not moving forward becasue it wouldn't require 
any current redesign and doesn't rovide anything 

new)

N/A Senior Isolation Remedy From SJC - create community to reduce 
senior isolation No No Third Community Use 

(Sleeping) High Low Have to find takers

N/A Refugee Shelter
You would need a lot of them - could be 

for people staying near those who are 
detained/waiting for trial

No Yes Third Community Use 
(Sleeping) Low Low would need too many units

3
Short term shelter for someone who 

has land (building, remodeling, 
flood damage)

Yes Yes First Community Use 
(Sleeping) Medium Low Cheap single home unit - it just a tiny hosue

3 Church/Community Center Like Guadalupanos? Yes Yes First Community Use 
(Sleeping) High Low

2 Disaster Relief Emergency Responder Housing Yes No First Disaster Relief High High
Diasters could be varying (earthquake in Bay, 

Forest Fire), likely for emergency responders not 
for those displaced

6 Medical Quarentine Area/Medical 
Treatment Center

In case someone has contagious 
disease/used to treat those affected by 

natural disaster
Yes No Second Disaster Relief Medium High

4 Space for Studying (After-School 
Program) Make a full development Yes Yes First Education High Low

3 University Housing - homeless 
students Yes Yes First Education High Medium

4 Tutor space Similar to others... maybe just education 
space Yes Yes First Education High Low

1 Joining Units Modularization Yes No First Full Re-Design High High
1 Look into Complete Redesign Could include using different materials, No No Third Full Re-Design High High

2 Evaluate Mobility/Placement Issues

Possible if they want to move the units 
around much more, site to site --> one 

issue is foundation when ground is sloped 
(use jacks?)

Yes Yes First Full Re-Design High Medium Supplements other design initiatives

3/4 Sell After BHC Improve the Units. Likely include adding 
plumbing, utilities Yes Yes First Sell to Consumer Medium Medium

4 Use as offices (work "from home" 
perse) Yes Yes First Sell to Consumer High Low

4 Use as Rental - like a trailer Yes Yes First Sell to Consumer Low Medium
4 Storage Shed Yes Yes First Sell to Consumer High Low
8 Recording Studio Some acoustical changes required Yes Yes Second Sell to Consumer Low Low Can simply be advertised as having this use.
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