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Figure 1: Modern roofing underlays are an important element 
of high-quality pitched roof constructions. DuPont™ Tyvek® is 
the only single layer breather membrane on the market 

  
Figure 2: An example of a functional layer which has turned 
brittle in a three-layer product. Although invisible to the naked 
eye, the problem will certainly come to light when viewed 
under a microscope - or when the roof starts leaking. 
 
 

 

 

 

 

 

Figure 3: Although it can be seen from this close-up that the 
cracks in the functional layer are very small (in this case 
shorter than about 1mm between the red marks), the roofing 
membrane can no longer be regarded as waterproof 

  
Figure 4: Temperatures of the roof surface and the outside air 
on 3 days in February and July 1998. They show that the 
temperature of the roof surface reaches 80°C or more 
irrespective of the of the outside air temperature. 
Source: Feuchtesicherheit unbelüfteter Blechdächer; auf die 
Dampfbremse kommt es an! – Hartwig M. Künzel, Theo 
Großinsky. Sonderdruck aus wksb 43 Jahrgang (1998), heft 
42, Seite 22-27 – Grafik von Seite 25. 

 
 Cont'd/... 

 
 

�



 

                                                                             Technical article 
 

 The DuPont Oval, DuPont™, The miracles of science™ and Tyvek® are registered trademarks or trademarks of E. I. du Pont 
de Nemours and Company or its affiliates.  
 

 
 

www.construction.tyvek.com www.buildingonscience.dupont.com 
 

Roofing membranes: 
Critical issues concerning ageing, quality and durability. 
 
by Nick Williams, Technical Manager, DuPont Building Innovations 
 
 
The EU’s Directive on the Energy Performance of Buildings means that we are all striving 
toward making our buildings more energy efficient. This is helped to some extent by the 
guidance contained in Approved Document L which addresses the design of the building 
envelope. A key requirement of this document is the building’s ©design air permeability© 
otherwise known as ©air-tightness.© Complying with this obligation is not an easy task, but with 
the availability of airtight membranes such as DuPont™ Tyvek® there is some assistance 
from manufacturers. A continuous airtight membrane installed internally and externally can 
significantly reduce heat loss by convection from the building. 
 
Important functions 
Although these airtight and water resistant membranes make up an extremely small part of 
the wall and roof thickness, their functions in terms of building physics are absolutely vital 
and need to last the lifetime of the structure. Their effectiveness must not be impaired by 
climate-related effects during installation and in use. It is therefore important to look at both 
the quality of the material itself and the quality of its installation. 
 
Material quality and workmanship 
A reasonable standard of airtightness in an element of the building envelope is achieved by a 
combination of product quality and workmanship. Consider the internal VCL: no matter how 
good the membrane is by itself it will form an airtight layer only when it is correctly installed. 
Total continuity of the membrane must therefore be maintained and particular care must be 
taken to prevent it from being mechanically perforated not just during installation, but also 
from subsequent work. Any breaches made in a membrane from damage or additional 
fixings, pipework, etc. must be made good and effectively sealed to maintain its effectiveness 
at reducing convective heat and water vapour transfer. 
 
Clear and concise guidance on the installation of products should be provided by product 
manufacturers to ensure the materials are used correctly and effectively. Equally of 
importance however, is the assurance that the product itself is of suitable quality for it to 
retain its functional properties over the life of the installed system. 
 
Durability and ageing factors 
The subject of durability arises when a roof underlay is expected to provide long term 
performance regarding strength and air and moisture management. The underlay must have 
adequate resistance to whatever the external environment throws at it, both during and after 
installation. The material’s resistance to ageing is therefore of paramount importance if the 
roof system is to provide a lifetime of protection. 

The main factors governing ageing are high temperature (related to building orientation and 
the colour of the membrane) and UV radiation (before the roof is covered). A modern roof 
underlay (including the functional layer) will have short, medium or long term UV stability, 
depending on its chemical composition. UV stability can be built-in at the manufacturing 
stage by ensuring its formula contains the right additives. 
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Regardless of whether the membrane is made up of a single layer or is of composite 
structure, it is in fact just the functional layer which governs its wind and water resistance as 
well as the vapour permeability. This layer©s quality and thickness are critical to the 
membrane©s performance and long term durability. Heat and UV exposure causes both 
chemical and physical processes which can reduce the effectiveness and weaken or even 
eliminate wind- and water-proofing. Mechanical properties such as resistance to tearing and 
tensile strength can also be affected. 
 
Exposure during installation 
It is quite common during roofing work, for the underlay to be left exposed to the elements 
before tiling/slating is complete. However, the maximum exposure period stated by the 
manufacturer is sometimes exceeded. During this time, degradation can occur and whilst the 
membrane may appear unflawed to the eye, it can be assumed that the functional layer has 
been permanently impaired. 
 
Material degradation 
Within only a few days or weeks the effectiveness of many roofing membranes can be 
substantially reduced mainly from exposure to heat and UV. Three-layer membranes with 
microporous films are especially at risk due to their extremely thin functional layer. The 
combination of UV, high temperature, wind effect and mechanical fatigue are well known 
ageing factors. In composite products, the microporous film can become brittle through micro 
cracks which don©t just appear selectively in specific areas, but can occur extensively over a 
wide area. This is especially problematic because the damage would be hardly visible to the 
naked eye (see figs. 2 & 3). The first sign of degradation would therefore be when the roof 
starts to leak. 
 
Ageing will also occur after installation due to temperature fluctuations throughout the life of 
the roof. Again, this is dependant on the material colour, thickness and quality of the 
functional layer, as well as the roof©s orientation. Heat ageing can also cause the functional 
layer to become brittle, which could have the disastrous effects of causing the roofing 
membrane to disintegrate. 
  
Quality assured 
Across Europe, a greater awareness of the quality of construction membranes is taking place 
due to the new harmonised standards for underlays EN 13859 (Part 1: Discontinuous 
roofing, Part 2: Walls). To gain CE Marking in accordance with EN standards, the 
performance after artificial ageing in terms of water tightness, strength and elongation must 
be declared by the manufacturer. CE certification is therefore an effective method of 
checking the true quality of an underlay and construction professionals should confirm that 
products they wish to specify do indeed have appropriate CE marking. When it comes to 
potential repair costs - high quality pays for itself. 
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DuPont is a science-based company. Founded in 1802, DuPont puts science to work by 
creating sustainable solutions essential to a better, safer, healthier life for people 
everywhere.  Operating in more than 70 countries, DuPont offers a wide range of innovative 
products and services for markets including agriculture and food; building and construction; 
communications; and transportation. 
 
An introduction to the overall DuPont offer for architecture, interior design, building and 
construction markets is available at www.buildingonscience.dupont.com. The range of 
Tyvek® products is shown at www.construction.tyvek.com. 
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