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First a few words about our association:

The purpose of the organization is the promotion
of consumer counseling and consumer protec-
tion at home and abroad about all aspects of a
permanently tight roof. The association pursues
exclusively and directly non-profit purposes and
is (industry-) independent.

The purpose of the statutes is especially achie-
ved through:

- preparation, promotion and publication of user-   
friendly and consumer-friendly images, specifi-
cations, inspection and test results of all mate-
rials and performances required for a perma-
nently tight roof/part of a building.

- manufacturer-independent user-friendly and 
consumer-friendly consulting.

- Cooperation with other organisations and indi-
viduals at home and abroad which are close to
these objectives of the association.

Quality label for
good an excellent
products.

Research Report:
More than 100 roof
membranes in com-
parativ quality test
with valuations.

Recommended
requirements 
for all roofing an
sealing sheets

Information-pool
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organisation faults,  
current jurisdiction etc..

Information-journal 
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Avoiding cold weather roofing failures, 
DREGGER/KNATTERUD, Professional Roofing, November 1989
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2. A review of the 80s

Damage is known from America since the beginning of the 80s to loosely laid, unreinforced
PVC roof sheeting. Numerous damages to buildings of the US Army resulted in a 10-year
field study by the USA-CERL (US Army - Construction Engineering Research Laboratory),
as well as the publication of researches by scientists, associations, engineers and institutes
between 1985 and 1995. The evaluation of the studies led to the assumption that sheeting
with insert is less vulnerable. Furthermore, the technical reports dealt with the loss in plasti-
cizer, among others, as cause of damage.

The cases of damage in the USA created a lively discussion about the material standardiza-
tion. It was demanded that the ASTM D4434 - Standard Specification for Polyvinyl chloride
(PVC) Sheet Roofing shall be construed stricter in order that it is possible to distinguish bet-
ween sheeting with long and limited life span.

Only sheeting with insert/reinforcement was listed in the new ASTM D4434 at the beginning
of the 90s which had positive effects on the market situation. An increase of the sheeting
thickness could also be noted (PAROLI, 1993).

According to documents of our Association (ddDach e.V.), most damage did occur to shee-
ting made of EVA/PVC in spring 2012. Therefore, the following statements refer to the
sheeting with the designation:

Product - DE/E1 EVA-BV-KPV-1,5

Samples of materials taken of damaged roof areas as well as available retention samples
were tested in the laboratory.

Germany 2012 
EVA/PVC, 1,5 mm

USA 1988
PVC, 1,2 mm

material group
characteristic

single laying lamination
polyester fleece

thickness in mm

compatible with bitumengermán
standard 

specification

Foto: L.van Ryckeghem
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Crack in a unreinforced EVA/PVC-membrane
with polyester fleece backing.

4. Test results

4.1. Changes in property after laboratory stress

- Storage in hot water acc. DIN EN 1847, 500C, Duration 112 d
Changing: 27 %

- Storage in limewash acc. DIN EN 1847, 500C, Duration 112 d
Changing: 41 %

- Storage in acid solution acc. DIN EN 1847, 500C, Duration 112 d
Changing: 66 %

- Hydrolytic resistance, Test acc. ERNST (1999), 900C, 95 % RF, Duration 7 d,   
Changing: 43 %

4.2. Changes in property after lay time of 2 years

When comparing the retention sample with the damaged sheeting after lay time of 2 years,
the following changes in property could be detected:

- Change of the temperature at which damage can occur during resistance to shock-type 
loads (DIN EN 12 691), drop weight 500 g, drop height 500 mm:

from -30 ºC to -10 ºC

- Increase of the cool contractile force compared to new material (kp/m) approx. 22 %

- Significant increase of the modulus (E) MPa (embrittlement)
compared to new material by approx. 50 %
(Test result ERNST,2008: > 200 kg/m)

1,47 mm
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Value reference
sample

2010
(new 

material)

damaged
roof sheet
after 2 years

changing
in %

EVA weight% 31 24,5 - 21

PVC weight% 47,5 47,3 - 

additives weight% 21,5 28,2 + 24

Total 100 100

Table 2: Comparison between refernce sample and damaged
sheet after 2 years.

IR-Spectre measurement on surface of the reference sample
and on surface of the damaged sheet.

4.4. Material changes after lay time of 2 years until damage occurred

The (enormous) decrease of EVA and increase of additives can be presented and con-
strued as follows:

The material change can be attributed to the hydrolysis susceptibility of the material EVA
and the material changes under load to water, lime milk and acid solution of the sheeting
respectively - there are clear indications from the test results presented above - Changes in
property by standard load in the laboratory.
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6. Forecasts

If one considers all test results of the previous
years which are available in the laboratory of the
signatory regarding the roof sheeting with the
designation "DE/E1 EVA-BV-KPV-1.5" from diffe-
rent years of production and comparable
objects, forecasts of the expected life span of
the sheeting with natural aging behaviour can be
presented in a simplified form (linear). The diffe-
rence of the forecast of sheeting with an older
(14 - 18 years) and younger (6 - 8 years) date of
production becomes clearly noticeable in this
Illustration.

The available test results are directly put in rela-
tion to 37 % of the reference value of new mate-
rial. This reference value is defined as physical
limit relevant literature at which the product
benefit becomes questionable, e.g. the life span
of the product is reached and renovation is
necessary.

In addition, occurrences of damage are present-
ed according to lay time and test results on the
actual changes in property resulting in the
occurrence of damage. The presentation is com-
pleted by the material guarantee period and the
clearly reduced durability.

N
at

ur
al

l a
gi

ng

2 Years 6 Years

37 % of nominal value (physic. critical value )

Shatter damaging by 
comparable objects 
45 % - 55 % of nominal value

10 Years

Value
new

material

15 Years 20 Years

Shatter damaging in spring 2012
77 % of nominal value 

material guarantee 

Clearly reduced durability 

Illustation 1:
Simple diagram for lifetime with abstract forecast.
Clearly reduced durability between sheets from production-year 1998 to 2010.

all objects with the
same appearance 

case of damage
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Users who appreciate reliable roofs should wel-
come tests more positively which contribute to
the improvement of the information situation and
provide a greater market transparency. Tests by
ERNST (2009) supplement our picture of the
behaviour of roof sealing under side/installation
conditions and of the long-term behaviour by
practical tests. They also reflect the partly extre-
me variations in properties within a product cate-
gory ant thus demonstrate that a reasoned deci-
sion for a certain product can only be made on
the basis of reasonable requirement profiles"
(PROF. OSWALD, 2009).

Result of the comparativ 
quality test of more than 
100 membranes

Copie from the reference book page 108

5 %
excellent

31 %
recommendable

for flat roofs20 %
improper for
flat roofs

26 %
good

4 %
fail

16 %
insufficient

26 %
sufficient

22 %
satisfying
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8. Future damage prevention

Considering the present test results, a controversial discussion is no longer needed. The
facts are known. The weather conditions of the winter 2011/2012 can occur again at any
time. Thus, there are the following references, recommendations and demands respectively
by our association - ddDach e.V.:

- Unreinforced PVC sheeting and homogenous sheeting with PVC content 
respectively do no longer belong on the freely exposed roof.

- All persons involved in the construction: principal, client, planner and worker take 
an incalculable risk with the decision for unreinforced PVC sheeting and sheeting 
with PVC content respectively.

- Planners who still tender this sheeting and workers who still lay this sheeting 
respectively are acting (grossly) negligent.

- The effective thickness of reinforced plastic sheeting should not be below 1.8 mm.

- The selection of sheeting should be made according to practical test criteria. 
They have already been published in 2006 (recommended requirements) by our 
association. 

Europäischen Vereinigung dauerhaft dichtes Dach e.V.
for Building Better Flat Roofs

Examples of two improper unreinforced membranes 
from the past


