
Non-combustible construction in relation to Tiny Houses 
In response to Kim’s tiny house fire, I decided to write the following article that it may save some grief to others 
by discussing an alternative to wood for construction methods of tiny houses. While this article primarily 
discusses steel framing compared to wood framing, framing certainly is a major component in our construction. 
After we change our framing we can begin swapping out components and lower our combustible construction 
materials significantly by using items such as metal furring, z-bar and non-combustible siding. Inside we can 
replace wood pine surfaces with plastic laminates, gypsum or metals again. This is not to say we cannot use 
wood, but by using less we greatly reduce our risk exposure to fire and other problems that arise in tiny houses. 

Many people are choosing to build with wood for their tiny houses due to the ease of use, availability and 
perceived thermal superiority over other materials. However, there is a better alternative that trumps wood in 
every category: steel studs. Now many people have concerns about steel studs which I will address on in order. 

1. Availability, Cost, Weight & Benefits of Steel 
2. Thermal Conductivity  
3. Ease of Use – How to Assemble Steel Framing 
4. Non-combustible Wall, Roof & Floor Assemblies 

 

THIS ENTIRE ARTICLE IS DETAILED BOTH IN METRIC AND IMPERIAL MEASUREMENT UNITS 
 

1. Availability, Cost, Weight & Benefits of Steel 
 
Steel studs are available at most hardware stores around the world as they are the preference of 
commercial and industrial construction industries. The cost difference is also fairly minimal. 
Here where I live (City of 250,000), we have six home improvement/hardware style store chains and 
steel studs are available at all but one. The cost of a wood 2x4x8 is $2.99, the cost of the steel stud 
equivalent is $3.19. Considering the small amount required to build tiny houses, the price difference is 
fairly minimal. 
 
The weight however is certainly the real selling point for me as a mobile tiny house owner/builder. Steel 
studs weigh 1/3 less than wood does. Now in terms of a trailer built tiny house where your framing may 
weigh for example 2000lbs, you can cut that down to 1333lbs – a savings of nearly 670lbs. That is a 
substantial chunk out of your towing weight, which in turn may save you on being able to use a smaller 
vehicle to tow, gas mileage & even lower weight rated trailer axles. 
 
Steel studs are reusable, recyclable, always straight (no warping), never rot, are termite-proof, safer to 
use, lightweight and non-combustible. Rust is a issue people bring up, however, if there is enough 
moisture reaching the steel studs to cause severe rust problems, then there is also enough to cause rot 
problems with wood studs. All steel studs are galvanized (coating of zinc) to prevent and resist rust , so 
as long as there is no water inside your tiny house’s walls (which there shouldn’t be), you can be sure 
that 50 years down the line your steel studs will still be as good as new. They are also incredibly easy to 
use for even the least experienced DIYer as I will discuss in the third portion of this article.  



2. Thermal Conductivity 
 
This is the main argument against steel as it seems intuitive that steel would be colder and less efficient 
in tiny house thermal retention. People are rightfully so concerned about insulation and efficiency of 
their tiny houses. We know wood is a better insulator than steel on its own, however is it really better 
when used in a wall, floor or roof assembly? We can look at the National Building & Energy Codes, 
calculate our RSI (metric) or R-Values(imperial) and quickly find out. 
 
RSI  units (Thermal Resistance Coefficient) are measured in K m² / W (square meter Kelvins per Watt). R-
value is measured in or °F ft² h / Btu (Fahrenheit square-foot hours per British thermal unit). To convert 
between the two divide the RSI value by 0.1761 to calculate the R-value.  
 
RSI/R-Value for typical construction components: 
Component  RSI/mm 

(metric) 
R-Value/inch 
(imperial) 

Wood (SPF) 0.0081 0.04599 
Steel Studs (18ga, Galvanized, 0.14% 
carbon content) 

0.0000161 0.0000914 

 
Source: Model National Energy Code – Appendix C – Method for Calculating the Thermal Properties of 
Building Assemblies 
 
Most tiny house builders are using low density polystyrene insulation (white Styrofoam), so I will be 
using low density polystyrene for the following calculations. I will not calculate for batt insulations (that 
cotton candy fluffy pink fibreglass) as it is an inferior product which in small spaces such as an RV or tiny 
house, is prone to a variety of problems. Please do not use batt or fibrous insulations for your tiny 
house, RV or other small space dwellings. 
It should be noted however, that while certainly acceptable, I would not recommend low density 
polystyrene as insulation either because there are better insulations out there, but it will certainly do in 
warmer climates. The advantages of other semi-rigid insulations such as high density polystyrene, 
polyurethane and polyisocyanurate should be investigated if you live in places that see a fair bit of snow 
and cold. 
 
You can skip past the calculations if you wish to see the conclusions on them. 

  



Calculating RSI/R-Value for an assembly: 
The typical wall construction many people are using for a tiny house is as follows in the tables below. 
Please note I will be using exact dimensions rather than nominal for components (ie: a 2x4 in reality 
actually measures 1.5”x3.5”).  
 
Typical wood stud construction: 
Component RSI R-Value 
Exterior Siding (assuming  ¾” Wood Siding) 0.18 1.022 
19mm (3/4”) Air Space for rain screen principle 0.18 1.022 
19mm (3/4”) Wood Furring 0.18 1.022 
Air Barrier (aka Tyvek) 0.011 0.06 
16mm (5/8”)Plywood Sheathing 0.14 0.80 
38x89mm (1.5”x3.5”) 2x4 Wood SPF Studs @ 400O.C. (16” O.C.) 0.72 4.089 
89mm (3.5”) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
Interior Finish Sheathing (assuming  ¾” T&G Pine) 0.18 1.022 
For those familiar with RSI/R-Value calculations, air-films are not included due to the sheer size of the small space making stagnant air nearly 
impossible and thus negligible. 

Value @ Framing     RSIF = 1.59 (R-Value: 9.0) 
Value @ Insulation  RSII = 3.19 (R-Value: 18.1) 

Overall Assembly RSI/R-Value Calculation:  
RSIT =       100     _                  
(%  Framing/ RSIF) + (% Insulation/RSII) 
 
RSIT =       100     _                  
(19/ 1.59) + (81/3.19) 
 
Wood Stud Construction Overall Assembly RSIT = 2.68 (R-Value = 15.2) 
 
Steel stud alternative within the same assembly: 
Component RSI R-Value 
Exterior Siding (assuming  ¾” Wood Siding) 0.18 1.022 
19mm (3/4”) Air Space for rain screen principle 0.18 1.022 
19mm (3/4”) Wood Furring 0.18 1.022 
Air Barrier (aka Tyvek) 0.011 0.06 
16mm (5/8”)Plywood Sheathing 0.14 0.80 
92mm (1.5”x3.5”) 2x4 Steel Studs @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
Interior Finish Sheathing (assuming  ¾” T&G Pine) 0.18 1.022 
For those familiar with RSI/R-Value calculations, air-films are not included due to the sheer size of the small space making stagnant air nearly 
impossible and thus negligible. Percentages for steel framing are based on 18gauge (1.2mm) steel; however, test results indicate that, for the 
range of thicknesses normally used on light steel framing (20-16ga), the actual thickness has very little effect on the overall thermal 
transmittance. 

Value @ Framing     RSIF = 0.87 (R-Value: 4.9) 
Value @ Insulation  RSII = 3.19 (R-Value: 18.1) 

 
Overall Assembly RSI/R-Value Calculation:  
This calculation is slightly more complicated than the wood stud, but is easy enough in 4 steps. 



Step 1 . Calculate RSIT1 as described for wood stud.  
Step 2. Calculate RSIT2 for those components of the assembly between the planes bounding the inner 
and outer faces of the metal framing members. 
Step 3. RSIT2 is added to the resistances of the components in the assembly (other than insulation) to 
derive  RSIT3 remaining faces of the metal framing members. 
Step 4. Combine RSIT1 & RSIT3 using the following formula: RSIT = (K1xRSIT1)+(K2xRSIT3) where K1 & K2 are 
as follows: 

Framing Spacing K1 K2 
400mm O.C. (16” O.C.) without insul sheathing 1/3 2/3 
400mm O.C. (16” O.C.) with insul sheathing 2/5 3/5 
600mm O.C. (24” O.C.) 1/2 1/2 

 
Step 1: 
RSIT1 =                    100                   _                  
(%  Framing/ RSIF) + (% Insulation/RSII) 
RSIT 1=                     100                   _                  
 (0.63/0.87) + (99.37/3.19) 
RSIT1 = 3.14 (R-Value = 17.8) 
 

 
Step 2:  
RSIT2 = 0.00002 + 0.00002 + 2.314 
RSIT2 = 2.31404 

Step 3:  
RSIT3 = 2.31404 + 0.87 
RSIT3 = 3.184 
 

Step 4:  
RSIT = (K1xRSIT1)+(K2xRSIT3)  
RSIT = (1/3 x 3.14) + (2/3 x 3.184) 
RSIT = 3.169 
 

  
Steel Stud Construction Overall Assembly RSIT = 3.17 (R-Value = 18.0) 
 

 
 
 
RSI/R-Value Calculation Conclusions 
 
OK. Hopefully I haven’t lost too many people yet, but what the math shows is that in fact, steel studs 
perform significantly better as a wall assembly component than wood studs. 
Wood Stud Construction Overall Assembly RSIT = 2.68 (R-Value = 15.2) 
Steel Stud Construction Overall Assembly RSIT = 3.17 (R-Value = 18.0) 
 
We can improve the ratings even more by placing 25mm (1”) of insulation between our exterior 
plywood and exterior siding. By doing so we would need us to use the other K2 values from the K-Values 
chart under steel studs calculations section.  
The final result in all cases is the same: Steel framing far outperforms wood framing in overall insulation 
value of the wall assembly. 
 

  



3. Ease of Use – How to Assemble Steel Framing 
 
Now that we’ve looked at all the benefits of steel studs, some people may be inclined to use them but 
are unsure how to. Steel is easy to use and can in fact be cheaper, safer and easier to work with than 
wood. Safety is a great advantage of steel studs, since you do not need power saws to cut them – so you 
do get to keep all your fingers. The tool to cut steel studs is a pair of tin snips (kind of like scissors). They 
are easy to handle and require no power either. The protective gear you should wear is garden or work 
gloves as cut edges (cut with tin snips) can be sharp – much like the top of a can after opening canned 
food. Also a pair of safety glasses in case any little bits fly off as you cut them with the snips. 
 
Steel framing is very similar to wood framing.  In wood frame construction walls are composed of a 
bottom plate, top plate and studs at intervals of typically 305mm, 400mm or 610mm (12", 16" & 24"). 
Steel frame construction is comprised of essentially the same with a bottom track, top track and studs at 
the same intervals. The steel studs fit snugly inside the track and are riveted or screwed to the track. 

 
 
 

  



How to use rivets: 
 
To fasten studs together you may use pop rivets in a rivet gun (similar to a 
staple gun) and these can be had for under $20. I purchased mine at the local 
hardware store for $7. Pop rivets will hold fast under the vibration of moving 
your tiny house better than nails or screws and are very easy to use. 
 
First you will need to drill a hole using a metal drill bit ($4 at hardware store). 
Then you insert the larger portion of the rivet with the mandrel (shaft) facing 
out toward you. Ensure the shank (tube part) passes through to the other side 
of the studs you want to connect. The gun fits over the long mandrel (shaft) of 
the rivet and pulls up on it, which in turn forces the shank (tube) on one end to 
expand and mushroom, pulling the two sides together. The mandrel (shaft) has 
a pre-stressed breaking point which will break “pop” after the mandrel is 
pulled so far.  Often you only need 2-3 pumps on the gun handle for the rivet to pop and secure the 2 
studs together. 
 
 
 
 
 
 
 
 
 
 
 
To remove a rivet, use your metal drill bit on the head of the rivet and it will come off allowing you to 
push the rest of the shank back and separate the two metal studs. 
 
A box of 100 aluminum pop rivets is cheaper than a box of screws as well, nearly half the price. 

The tools required to frame up a tiny house with steel include: 
- rivets & gun  
- tin snips 
- gloves & safety glasses 
- drill with metal drill bit 
- level (magnetic will help) 
- measureing tape & permanent marker 
 
 
 

  



4. Non-combustible Wall, Floor & Roof Assemblies 
 

Now that we know the basics of how steel can be use and the benefits of steel framing, we can look at 
some possible non-combustible assemblies of our walls, floor & roof. While  these are some 
constrcution assemblies, this list does not list absolutely all possibilities. Some exterior products used 
could be faux stone/wood polyurethane panels, high quality vinyl siding that looks like real wood siding 
or metal siding. Inside on the walls we can use T&G Pine, Gypsum Board or 3mm Plywood panels. We 
can paint, varnish, wall paper or use laminate materials such as vinyl to create an interior finish. Each 
example uses some of these materials, however you can mix & match to create your own assemblies.  

 
RSI/R-Values of each component and the overall RSI/R-Value of each assembly are listed. Calculations 
were completed as shown in Section 2. If you create your own assemblies, a quick estimate of the RSI/R-
Value can be performed by simply adding up the component values in your list. This will yeild a figure 
only slightly higher than the actual value, which is certainly adequate for tiny house DIY design purposes.  
 
For each assembly the values of two insulation types are listed: High & Low. If a higher RSI/R-Value is 
desired you can use Polyisocyanurate (aka polyiso), High density Polystyrene (Pink) or Polyurethane 
which have almost 2x higher insulating power over low density polystyrene with the same thickness. In a 
warmer climate, you could certainly use the alternative low density polystyrene (white styrofoam) 
instead. Polyisocyanurate is a foam board and often comes in a light blue colour. Polystyrene is a foam 
board often available in both white (low density) and pink (high density). Polyurethane boards (often 
light yellow) have the highest RSI/R-Value, however they off-gas and after a short period of time (few 
months after manufacture) have the same insulating power as polyisocyanurate/high density 
polystyrene. 
 

 
Wall Type 1: 

Component RSI R-Value 
Corrugated Metal Siding (similar to the XS-House) 0.11 0.625 
25mm (1”) Polyisocyanurate Insulation 1.05 5.96 
Alternative 25mm (1”) Polystyrene Insulation 0.65 3.69 
25mm (1”) Z-Bars 0.00148 0.008 
Air Barrier (aka Tyvek) 0.011 0.06 
16mm (5/8”)Plywood Sheathing 0.14 0.80 
92mm (1.5”x3.5”) Steel Studs @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
Faux Stone/Wood Polyurethane Boards (Interior) 1.05 5.96 

Overall Assembly (Polyiso) RSIT = 6.04 (R-Value = 34.3) 
Overall Assembly (Low Density Polystyrene) RSIT =4.24 (R-Value =24.1) 
 
  



Wall Type 2: 
Component RSI R-Value 
Faux Stone/Wood Polyurethane Boards (Exterior) 1.05 5.96 
Air Barrier (aka Tyvek) 0.011 0.06 
16mm (5/8”)Plywood Sheathing 0.14 0.80 
92mm (1.5”x3.5”) Steel Studs @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
13mm (1/2”) Gypsum Board with Paint Finish 0.0793 0.450 

Overall Assembly (Polyiso) RSIT =4.93  (R-Value = 28) 
Overall Assembly (Low Density Polystyrene) RSIT =3.55 (R-Value =20.2) 
 
 
 
Wall Type 3: 

Component RSI R-Value 
Vinyl  Siding (Faux Wood High Quality) 0.11 0.625 
Air Barrier (aka Tyvek) 0.011 0.06 
16mm (5/8”)Plywood Sheathing 0.14 0.80 
92mm (1.5”x3.5”) Steel Studs @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
3mm (1/8”) Plywood Panels 0.0261 0.148 
Vinyl Wall Finish 0.005 0.028 

Overall Assembly (Polyiso) RSIT =3.73  (R-Value = 21.2) 
Overall Assembly (Low Density Polystyrene) RSIT =2.48 (R-Value =14.1) 
 
 
 
 
 
Floor Type 1: 

Component RSI R-Value 
Trailer/Foundation varies varies 
Air Barrier (aka Tyvek) 0.011 0.06 
92mm (1.5”x3.5”) Steel Joists @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
19mm (3/4”)Plywood Subfloor 0.17 0.97 
Vinyl Floor Finish 0.005 0.028 

Overall Assembly (Polyiso) RSIT =3.49  (R-Value = 19.8)   
Overall Assembly (Low Density Polystyrene) RSIT =2.32 (R-Value =13.2) 
 



Floor Type 2:  
Component RSI R-Value 
Trailer/Foundation varies varies 
Air Barrier (aka Tyvek) 0.011 0.06 
92mm (1.5”x3.5”) Steel Joists @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
19mm (3/4”)Plywood Subfloor 0.17 0.97 
T&G Pine or Hardwood Floor Finish 0.014 0.080 

Overall Assembly (Polyiso) RSIT =3.51  (R-Value = 19.9) 
Overall Assembly (Low Density Polystyrene) RSIT =2.34 (R-Value =13.3) 
 
Roof Type 1: 

Component RSI R-Value 
Metal Roofing neg neg 
EPDM (Rubber) Roofing Membrane 0.03 0.17 
19mm (3/4”)Plywood Sheathing 0.17 0.97 
92mm (1.5”x3.5”) Steel Rafters @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
3mm (1/8”) Plywood Panels with Paint Finish 0.0261 0.148 

Overall Assembly (Polyiso) RSIT = 3.59 (R-Value = 20.4) 
Overall Assembly (Low Density Polystyrene) RSIT =2.39 (R-Value =13.6) 
 
Roof Type 2: 

Component RSI R-Value 
Roofing Asphalt Shingles 0.08 0.45 
Roofing Membrane (Roll On) 0.03 0.17 
19mm (3/4”)Plywood Sheathing 0.17 0.97 
92mm (1.5”x3.5”) Steel Rafters @ 400O.C. (16” O.C.) 0.00148 0.008 
89mm (3.5”) Polyisocyanurate Insulation 3.738 21.23 
Alternative (Low Density) Polystyrene Insulation 2.314 13.14 
Polyethylene AVB neg neg 
T&G Pine or Wood Ceiling Finish 0.014 0.080 

Overall Assembly (Polyiso) RSIT =3.73  (R-Value = 21.2) 
Overall Assembly (Low Density Polystyrene) RSIT =2.49 (R-Value =14.1) 
 
 
I hope some people found this article informative and helpful in their tiny house building ideas. I encourage 
people to consider using steel framing as it truly can be a superior product if done well. It is not to say wood 
does not have its place and wood certainly can be used in conjuction with steel (particularily around door and 
window frames) but I truly hope steel seems at least less daunting as an option. I wish everyone the best of luck 
in their projects. 
  




