
PANTECH SEMI TRAILER TINY HOUSE CONVERSION – RESEARCH SUMMARY 

 

The following preliminary research provides an initial overview of the key considerations surrounding the 
conversion of a Pantech semi-trailer into a tiny house and is intended for comparison against typical tiny 
homes on wheels which are often mounted to caravan wheelbases. A cursory analysis on insulation and fire 
properties has also been summarised. 

 

PROS 

- Pantech’s offer a large floor area when compared to a typical tiny house on wheels. As they were 
originally manufactured to offer the greatest possible amount of freight space, the floor area is 
maximised within the envelope. Typically ranging in length from 30ft to 48ft long, this roughly 
translates to a total internal floor area ranging from 21m2 to 35m2, with an internal clearance of 
around 2.75m. 

- The NHVR standards allow a maximum GVM (gross vehicle mass) of 42.5 ton for a standard 6 axle 
Pantech semi-trailer. Though the mass of trucks and trailers can vary, for a tiny home conversion 
the weight limit is essentially a non-constraint. 

- Compared to a typical 7.2m tiny house on wheels with an equivalent fit out, the materials cost per 
m2 for a 45ft Pantech conversion is approximately 30% less due to the primary structure and 
insulation being already comprised within the Pantech shell. With that in mind, a 45ft Pantech has 
approximately 30% more floor area, so in terms of total budget for materials they are roughly 
equivalent. 

- A Pantech shell is essentially constructed out of SIPS (structurally insulated panels) which have a 
high-density polyurethane core providing a high level of insulation and structural integrity. 

- Due to the high efficiency of the core insulation, the thickness of the walls, floor and roof are 
minimal compared to other conventional envelope systems. This provides a maximum internal width 
of 2.4m prior to installation of internal wall linings. 

- The undercarriage of a Pantech semi-trailer base provides a structurally sound platform for the 
attachment of additional elements including storage and rainwater tanks. 

 

CONS 

- As Pantech semi-trailers are a heavy vehicle designed to carry a heavy load, the wheelbase and 
running gear are designed and built accordingly. The size of these elements are understandably 
large which ultimately reduces the internal height of the Pantech shell when compared to a typical 
tiny house mounted on a caravan trailer base. 

- Similarly, as Pantech semi-trailers are designed to maximise internal freight volume, the shell is built 
out to the maximum allowable dimensions for heavy vehicles, e.g. 2.5m wide x 4.3m high. This 
imposes various constraints for a tiny house conversion, in terms of the installation of wall & roof 
cladding, guttering, windowsills, etc that would necessarily protrude beyond these maximum 
allowable dimensions. Doing so removes the ability to register and insure a Pantech conversion as 
a caravan, triggering a raft of compliance challenges in terms of insurance, transportation, building 
consent, council approvals, and BCA compliance. 

- The polyurethane core of the Pantech shell is considered a combustible material and may not be 
safe in areas effected by bushfires. 

- The most economical Pantech trailers used in conversion are typically 20-30 years old and may 
require inspection and the rectification of outstanding mechanical issues. 



REGISTRATION 

- Pantech tiny homes can be registered as caravans if they meet the necessary requirements which 
include: 

o Maximum dimensions of 2.5m wide x 4.3m high x 12.5m long (~40ft). 
o Maximum rear overhang of 3.7 metres or 60% of the wheelbase, whichever is lesser. 
o Outward opening door on the left-hand side or rear. 
o Safety glass for all internal and external windows. 
o Installation of fire extinguishers and fire blankets. 
o Electrical installations in accordance with AS 3000 
o Additional requirements as outlined in NHVR VSG 5 & 6, the ADR/Vehicle Standards 

Bulletin VSB1, and MR806 6.18 (South Australia). 
- Pantech tiny homes that fall outside of these requirements are classified as a Class 3 heavy vehicle 

by the NHVR and are unable to be registered as a caravan, therefore requiring building consent, 
council approval and compliance with the BCA prior to occupancy. 

 

TRANSPORTATION 

- The NHVR are responsible for the laws surrounding heavy vehicles at state and national levels. 
- Pantech conversions that meet the caravan requirements and are registered as such are able to be 

freely transported on Australian roads. 
- Pantech conversions that are unregistered and oversized but still fall within the prescribed limits 

outlined within ‘Multi-State Class 1 Load Carrying Vehicles Dimensions Exemption Notice 2016’ 
can be transported by a licenced driver with special temporary 3-day permit which will include 
timing & route restrictions. 

- Whether registered or unregistered, a Pantech tiny home must be towed by a registered vehicle and 
driver in accordance with all relevant laws. 

 

INSURANCE 

- In terms of insurance, for a Pantech conversion to be insured as a caravan under a standard policy 
it must meet all legal requirements for a caravan and be registered as such.  

- For example, CIL insurance offer a policy for tiny homes/caravans though the requirements include 
providing photo documentation of the tiny house on completion, and a maximum size of 2.5m wide 
x 4.3m high x 12.5m long. 

- For Pantech conversions that are not classified as caravans, alternative policies may be negotiated 
through specialist brokers. 

 

 

 

 

 

 

 

 



SUMMARY OF REGISTRATION, TRANSPORT & INSURANCE 

 

 Dimensions Registration  Transport Transport 
costs 

Insurance 
Cover 

Planning 
Requirements 

40ft Pantech 
on wheels 

12.2m x 2.5m x 
4.3m 

Registerable 
(caravan) 

Truck & 
Driver 

~$100 p/h Tiny Home 
/Caravan 
Insurance 

Council 
Approval 
(caravan) 

40ft+ 
Pantech on 
wheels 
(oversize) 

>12.5m x 2.5m 
x 4.3m+ 

Not 
registerable 

Truck & 
Driver  
+ permits 

~$100 p/h Unknown 
/specialised 
coverage 

Council 
approval, 
Building 
consent, BCA 
compliance 

40ft+ 
Pantech 
container 
(removed 
from base) 

12.2m x 2.5m x 
4.3m+  

N/A Low loader 
+ crane 

~$1000 per 
day 

Relocatable 
Home 

Council 
approval, 
Building 
consent, BCA 
compliance 

 

SUMMARY OF STANDARDS AND REGULATIONS 

 

A list of all relevant standards and regulations and their hierarchy as they would apply to a Pantech tiny 
house conversion are provided below. 

 

 

Standards catalogue: 

- NHVR VSG5 & 6 
- ADR & VSB1 Vehicle Standards Bulletin 
- MR806 6.18 (South Australia) 
- AS2080-2019 Safety Glazing for Land Vehicles 
- AS2444-1995 Portable Fire Extinguishers and Fire Blankets 
- AS3001-2008 Electrical Installations – Transportable Structures and Vehicles including their site 

supplies 
- AS5033-2014 Installation and Safety Requirements for Photovoltaic Arrays 
- AS/NZS5601-2004 Gas Installations 
- NCC 2019 Volume 2 (Building Code of Australia) 



INSULATION 

 

Research has shown that polyurethane insulation has a low K value (highly insulative) which remains stable 
over long periods of time. Polyurethane at 40mm thickness starts its life with a K value of 0.022W/mK, 
rapidly increasing to around 0.026W/mK after ~3 years remaining relatively stable out to 15 years making 
it an ideal insulative material for construction. 

In terms of a Pantech being used for a conversion, it is important to be aware of any factors that may 
negatively impact the performance of the insulation. These might include: 

- Existing damage or repairs to the shell 
o Holes or tears may have been patched with fibreglass slightly reducing the K value in that 

area 
o Holes or tears that are not repaired would create a significant reduction in that area. 

- Bowing or ballooning 
o May cause thinning of the insulative layer reducing the overall R value 
o May also cause cracks or stress fractures reducing the overall R value 

 

To analyse the performance of the Pantech shell in terms of its R value some cursory calculations have been 
provided: 

 

- Scenario 1 - Basic construction 
 10mm Plywood / 15mm Airgap / 5mm Fibreglass / 40mm Polyurethane / 5mm 

Fibreglass 
o Wall K Values 

 10mm Plywood @ 0.13W/mK 
 10mm Airgap   
 10mm Fibreglass @ 0.04W/mK   
 40mm Polyurethane @ 0.026W/mK   

o Wall R Values 
 Plywood = 0.01 / 0.13 = R 0.08 
 Airgap = R 0.15 
 Fibreglass = 0.01 / 0.04 = R 0.25 
 Polyurethane = 0.04 / 0.026 = R 1.54 
 Total = R 2.02 (BCA target 2.4 with wall shading) 

o Roof K Values 
 10mm Airgap   
 10mm Plywood @ 0.13W/mK 
 10mm Fibreglass @ 0.04W/mK  
 90mm Polyurethane @ 0.026W/mK   

o Roof R Values 
 Plywood = 0.01 / 0.13 = R 0.08 
 Airgap = R 0.15 
 Fibreglass = 0.01 / 0.04 = R 0.25 
 Polyurethane = 0.09 / 0.026 = R 3.46 
 Total = R 3.94 (BCA target 4.1 with solar reflectance <40%) 



- Scenario 2 - Basic construction + external foil & corrugated sheeting 
 10mm Plywood / 15mm Airgap / 5mm Fibreglass / 40mm Polyurethane / 5mm 

Fibreglass / Reflective Foil / 30mm Airgap / corrugated sheeting 
o Wall K Values 

 10mm Plywood @ 0.13W/mK 
 10mm Airgap  
 10mm Fibreglass @ 0.04W/mK   
 40mm Polyurethane @ 0.026W/mK  
 Reflective Foil 
 30mm Airgap   
 0.42 Single-sided corrugated sheeting 

o Wall R Values 
 Plywood = 0.01 / 0.13 = R 0.08 
 Airgap = R 0.15 
 Fibreglass = 0.01 / 0.04 = R 0.25 
 Polyurethane = 0.04 / 0.026 = R 1.54 
 Reflective Foil + Airgap = R0.61 
 Single sided corrugated sheeting 
 Total = R 2.63 (BCA target 2.4 with wall shading) 

- Roof K Values 
 10mm Plywood / 15mm Airgap / 5mm Fibreglass / 90mm Polyurethane / 5mm 

Fibreglass / Reflective Foil / 30mm Airgap / corrugated sheeting 
o Wall K Values 

 10mm Plywood @ 0.13W/mK 
 10mm Airgap  
 10mm Fibreglass @ 0.04W/mK   
 90mm Polyurethane @ 0.026W/mK  
 Reflective Foil 
 30mm Airgap   
 0.42 Single-sided corrugated sheeting 

o Wall R Values 
 Plywood = 0.01 / 0.13 = R 0.08 
 Airgap = R 0.15 
 Fibreglass = 0.01 / 0.04 = R 0.25 
 Polyurethane = 0.09 / 0.026 = R 3.46 
 Reflective Foil + Airgap = R0.61 
 Single sided corrugated sheeting 
 Total = R 4.55 (BCA target 4.1 with solar reflectance <40%) 

 

 

 

 

 

 

 



FIRE SAFETY 

 

The shell of a Pantech trailer is a composite panel comprised of a polyurethane core sandwiched between 
two layers of fibreglass. Evaluating against the NCC Volume 2, Part 2.4 Fire Safety, in order to receive a 
general concession, it needs to be tested against the criteria for bonded laminated materials.  

While fibreglass is generally considered to be non-combustible, some initial research shows that the core of 
the panel made from polyurethane which is considered combustible. 

According to Albani et al (2017), polyurethane holds a B-s2,d0 classification under the Eurocode defining it 
as being a “combustible material” with a “very limited contribution to fire”. The value d0 relates to ‘flaming 
droplets and particles’ during the first 10 minutes of exposure with the index of zero meaning ‘none’. The 
value s2 relates to total smoke propagation during the first 10 minutes of exposure with the index of 2 
meaning ‘quite a lot of smoke’. 

Further to this the research shows the potential for polyurethane to experience pyrolysis (thermal 
decomposition) at around 200°C and flash ignition between 330 & 430°C. For comparison, 
polyisocyanurate insulation experiences pyrolysis and flash ignition at around 300°C and 370°C 
respectively. 

On this basis, polyurethane would not be eligible for general concession under the NCC and would likely 
be limited in its level of suitability in BAL zones though no research on this was found.  
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