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The information in this manual is based
upon prevailing instructions and direc-
tions. Protan A/S reserves the right to
make changes, and denies responsibility
for conditions which might occur such as
changes in trade regulations.
Contingent liability claims cannot be
charged against Protan A/S.
No part of this document must be repro-
duced without the express permission of
Protan A/S.
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Foreword

The Protan Installation Manual is a
very important source of information
on how good roofing practices can be
achieved.

The Protan Roofing School gives a
professional insight into our roofing
systems, and how these are in-
stalled. This Protan Installation
Manual is provided to reinforce the
installation methods taught in the
Roofing School, and produced in
such a format that is practical for site
use. The Installation Manual shows
the latest solutions that are relevant
today.

Protan stands for continued develop-
ment in this area, and new products
and solutions are constantly being
introduced. Therefore, as a supple-
ment this Manual, AVT- Information
is published to present the latest
news.  It is the responsibility of the
Contracts Manager to ensure that
his/her staff is kept up to date of this
latest information.

The illustrations in this Manual are
there to cover most situations. Any
questions not covered in this Manual
should be directed to the Protan AVT
department.
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1. Protan Membranes

1.1 The Product
There are two main types of Protan
membrane: -

Protan SE
Polyester reinforced PVC membrane
for mechanically fastened roofs.

Protan SE Identification consists
of: -

– A top component of pliable
PVC, produced in a range of
colours with a textured anti-
slip surface.

– A core of knitted polyester
fabric.

– A bottom PVC component
with a dark grey finish.

Protan SE must not be installed in
the following situations:

– without mechanical
attachment

– in protected roof construc-
tions

– in detail work situations.

Protan SE is supplied in the fol-
lowing types: -

1. Protan SE - 1,2 mm
2. Protan SE - 1,6 mm

Protan G

PVC membrane reinforced with a
glass fibre carrier for protected, fully
adhered and detail works.

Protan G Identification consists
of: -

– A top component of pliable
PVC, produced in a range of
colours with a textured anti-
slip surface

–  A core of knitted glass fibre
fabric

– A bottom PVC component
with a dark grey finish

Protan G is supplied in the follow-
ing types: -

1. Protan G 1,4 mm for
protected, fully adhered,
and detail works.

2. Protan GT 2,4 mm for
terrace membrane, fully
adhered or mechanically
fastened and for walkways

3. Protan GM 1.5 mm for
terrace and pedestrian
traffic.

4. Protan GG 2,0 mm for
heavily traffic decks.

Protan GM and GG should only be
used in installations where it is pro-
tected. Protan G should never be
mechanically fixed, due to the fact
that it is an unreinforced product.
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Standard Colours
Protan SE and G membrane:

Darks grey, light grey, red, blue
and green.

Protan GT membrane:
Light grey, dark grey and green.

Protan GM and GG membrane:
Yellow topside and dark grey
 underside.
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Chemical Resistance
The chemical resistance of Protan
SE and G membranes depends upon
concentration, contact time and tem-
perature of the affecting substance.
The table below shows the general
resistance of Protan SE and G

Acetic acid Well-suited

Nitric acid Conditional

Aluminium Well-suited

Asphalt Not well-suited

Bitumen Not well-suited

Caustic potash Well-suited

Carbon monoxide Well-suited

Carbon tetrachloride Conditional

Common salt Well-suited

Copper and ferrous materials Well-suited

Detergents Well-suited

Diesel oil and fuel oil Not well-suited

Ethyl ether Not well-suited

Fats (animal vegetable) Not well-suited

Formaldehyde Conditional

Hydrochloric acid 5% Well-suited

Iron residues Conditional

Mineral oil Not well-suited

Motor oils Not well-suited

Non- aromatic mineral oil Not well-suited

Material Resistance

membranes at normal temperature
to various common substances.
Please contact Protan´s Technical
Department concerning conditional,
particular concentrations etc.
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Material Resistance

Oils (animal vegetable) Not well-suited

Paraffin Not well-suited

Paraffin oil Not well-suited

Petrol Not well-suited

Salt of:
Aluminium Well-suited
Ammonium Well-suited
Calcium Well-suited
Magnesium Well-suited
Potassium Well-suited
Sodium Well-suited

Sea water Well-suited

Silicon oil Not well-suited

Silver Nitrate Well-suited

Soaps Well-suited
Soda Ash Well-suited

Solvent Not well-suited

Steam Well-suited
Sulphuric acid 5% Well-suited

Turpentine oil Not well-suited

Urea Well-suited

Weed killer (aqueous) Well-suited

Wood preservatives:
Water based Not well-suited
Solvent based Not well-suited
(dry 24 hours)

Wood pulp Conditional

Zinc sulphate Well-suited
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1.2 Tools and equipment

Hand tools for welding
Hand weld unit
20 and 40-mm wide nozzles
Gloves
Large and small pressure rollers
Scissors
Tape measure
Felt pen and pencil
Extension lead

Equipment for Machine Welding
Automatic Welder Machine
Extension leads
Wire brush
Chalk line

Equipment for Mechanical
Attachment
Hammer drill
Drill extender
Relevant drill bits
Bit extender
Drive bits
Tape measure
Hammer
Crow bar

Protective equipment
Fire extinguisher
Helmet
Safety glasses
Safety shoes

Various required hand tools
Hand Saw
Hacksaw
Screwdrivers
Sealant gun
Knife and blades
Sheet metal shears
Clamp
Drill bits
Chisel

Other Equipment
Electrical distribution centre
Wet and dry Vacuum
Mops and brooms
Spade
Various ropes for lashing
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1.2.1 Leister – Automatic
Welding Machine

Leister Variant-Plus 4 is custom de-
signed for hot air welding of PVC-
membrane. The automatic drive sys-
tem is built upon a solid, stable
frame of aluminium, with fasteners
for quick mounting of an additional
5-kg weight if required. Leister Vari-
ant-Plus has electronic temperature
and speed control.
The recommended maximum weld-
ing speed is 3 m/min and width of the
weld 40 mm. A new type of lifting
system eases the free coupling of
the automatic drive.
For further welding instructions, see
Automatic Welding page 35.

1.2.2 Leister – Hand Welding
Machine

The Leister hand-weld unit is used for
both detail and seam work. The ma-
chine should be used with two welding
nozzle sizes. These are a 40 mm noz-
zle for seam work, and a 20 mm for
detail work. There is also a speed noz-
zle for welding PVC cord.
The welder requires 15 amps.
Remember to unroll the extension
leads completely to avoid overheating.
Refer to Hand Welding page for weld-
ing instructions.
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1.2.3. Operation and Storage
Instructions

The Leister welding machines are
one of the most important tools for
installing the Protan Membrane. It is
therefore important that you follow
the guidelines set out below, to
optimise the performance of your
welding machines

– The machine is fitted with sensi-
tive electronic circuit boards and
should therefore be stored dry
and out of freezing conditions.

– If the machine is to be stored on
the roof, it is important that it is
well covered and protected from
rain and frost.

– Remember to always clean the
nozzle with a wire brush after
each weld and before commen-
cing welding. This will remove
any loose particles that otherwise
can cause a failed weld.

– An RCCB (Residual Current
Circuit Breaker) should be used
with all double insulated tools.

– Using too long extension leads to
the power source will cause
power drops and the unit will not
be working at its optimum
settings.

– Always turn the heat settings to
zero and allow the welder to cool,
before switching the machine off.

– Never ever leave unattended
welders with the heat on.

If the welding machine does not
reach high temperatures, check:

– The power supply.
– The temperature settings.
– The cold air intake is open and

free from dust.
– The nozzle is correctly fitted.
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2.1 Roof constructions

The most important functional re-
quirements for roof constructions
are:
– Rain and melting snow must be

channelled away in a proper
manner

– Heat transfer should be kept to a
minimum

– Water vapour and humid indoor
air must be prevented from pen-
etrating the roof construction

– The selected material must be
tolerant of the stress from sun-
light, wind and other mechanical
and chemical stresses

Slope inclination
We differentiate between two types of
roof slope inclinations:

– Flat roof:
Roof slope 0º to 6º

– Pitched roof:
Roof slope >6º

Multi Pitched roof Flat roof Barrel Vault roof

Duo Pitched roof Mono Pitched roof Hipped roof

2. Installing Protan Roofing Systems
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Installation of Vapour Barriers:

– Install a vapour barrier as speci-
fied by the architect or specifier.

– The quality of the joints and
where it meets penetrations and
connections will determine the
effectiveness of the installed
vapour barrier.

– Make certain that the substrate is
free of sharp objects so that the
vapour barrier cannot be punc-
tured.

– When using a polyethylene
vapour barrier, adjoining sheets
must be joined with use of a
double sided adhesive tape in
accordance with the manufac-
turer’s instructions.

– It is important not to seal any
moisture between the vapour
barrier and insulation.

– As soon as the vapour barrier is
installed it should be completely
covered by the insulation and
membrane to avoid any damage
occurring.

2.2 Preparatory work

2.2.1 Vapour Barrier

Moisture problems in flat roof con-
structions are very often caused by
condensation. Condensation occurs
when warm humid air can rise freely
to the roof construction and meet the
cold underside of the roof surface.
Then the air is no longer able to re-
tain moisture and condensation is
created. This can cause saturation of
the insulation and in some cases al-
lows water to run back into the build-
ing. To prevent these condensation
problems, nearly every new construc-
tion should have a vapour barrier in-
stalled. If in doubt, please obtain a
condensation risk analysis from the
insulation manufacturer.

Protan suggests the following materi-
als for use with Protan Membrane
Systems:
– Reinforced Polyethylene
– Standard unreinforced

polyethylene
– Reinforced polyethylene with an

aluminium core
– High-performance Bituminous

Membrane
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2.2.2 Insulation Material

Generally
The most important requirements of
insulation materials in warm roof
constructions are:
– Heat insulation properties
– Fire resistance
– Compressive strength

The purpose of insulation is to pre-
vent air circulation and thereby re-
duce heat transfer, i.e. to make the
air stationary.
So when installing the insulation, en-
sure that no openings are introduced
between the insulation slabs and that
the insulation is kept dry, since hu-
midity in the insulation will increase
the heat transfer considerably.

The most common types of insula-
tion used with Protan membranes
are:
– EPS - Expanded polystyrene
– XPS - Extruded polystyrene
– Mineral wool
– Polyurethane
– Polyisocyanurate
– Glass wool
– Phenolic foam
– Cork

Installation of Insulation
When fully bonding the insulation in
bitumen, ensure that all joints are
taped with a foil tape to prevent any
bleed of bitumen to the surface to
be in contact with the Protan
Membrane.

When using unfaced EPS or XPS
insulation a layer of e.g. geo-textile
fleece, must be applied on top of
the insulation, before covering with
Protan Membrane.

No separation layer is required
when using a foil faced insulated
board.
Generally, insulation boards are at-
tached using 75 mm x 75 mm
washers and the appropriate fasten-
ers.
Refer to the insulation manufacturer
for further details of fixing layouts.
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2.2.3 Protection  layers

A protection layer is applied to isolate
the membrane from the substrate
and to prevent migration in the mem-
brane. Migration means drift of the
softeners, which occurs when the
membrane comes into direct contact
with products such as bitumen and
styrene (the major ingredient in poly-
styrene). This is a long process, but
it will make the membrane stiff and
almost brittle.
A protection layer can also be re-
quired to prevent other forms of dam-
age to the Protan Membrane. This
can occur when the membrane is in-
stalled over substrates such as
rough timber panelling, concrete or
light weight concrete.
A fleece is also suggested when in-
stalling roofs requiring high aesthetic
qualities e.g. mansards where it as-
sists in preventing shadowing of un-
derlying boards.

2.3 Wind uplift calculations

The Protan Membrane has been de-
veloped to provide long life applica-
tions in severe climatic conditions,
and the wind load is one of the af-
fecting factors. Wind can be a very
varying factor and therefore very
treacherous.

Fig 2.3.1
The three different wind uplift zones.

A typical flat roof is divided into three
zones:
1. Corner
2. Perimeter
3. Central

The Contract Manager is responsible
for providing the relevant information,
needed to perform a wind uplift cal-
culation. This information is inter-
preted into a roof plan indicating the
three critical zones, with the appro-
priate fixing pattern.

Do not start the project until you
have got the wind uplift calcula-
tion showing the wind zones and
the fixing patterns!

Corner

Central

Perimeter

w

0,2 w

0,1 w
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2.4 Installation Methods

2.4.1 Mechanical attachment

Protan offers two types of systems
for mechanical attachment:
– The Standard Overlap System
– The Secret Fix Strip System

2.4.1.1Standard Overlap
System

The Standard Overlap System is
based on mechanical attachment of
the Protan SE to the supporting con-
struction. This is achieved by using
fastening materials such as washers
combined with screws, plugs or con-
crete spike’s. The membrane is fixed
near its edge and overlapped by the
adjacent sheet.

Two lines are pre-marked along the
edge of the membrane to assist
alignment – one for aligning the
overlap and one showing where to
install the fasteners.
Only use fasteners approved by
Protan.

When installing Protan SE with the
Overlap System, there should be a
40 mm wide machine weld, within
the overlap. The overlap must be
130 mm with 1 m wide SE and
140 mm with 2 m wide SE. The
fastener should be installed such
that there remains a 30 mm width
of membrane to the edge.

Fig. 2.4.1
Figure above illustrates the Overlap  System of Protan SE Membrane

. . 
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1. Roll out the entire unit of Protan
membrane from A to B, as illus-
trated in the picture below.

2. Offer the membrane with a
130-mm longitudinal overlap
when installing the 1 m wide
membrane and 140 mm for the
2 m wide  - follow the drawn
lines.

3. Install 2 - 3 fasteners at one of
the ends.

4. Stretch the membrane carefully
in the lengthways direction.

5. Fix 2 -3 fasteners in the opposite
end, while keeping the tension of
the membrane.

6. To get the surface looking
smooth and without wrinkles,
stretch the membrane carefully
out sideways, when installing the
fasteners along the lengthways
edge. Follow the calculation form
and the marked lines.

7. Run the welding machine from
A - B. To weld the seams
together, refer to “Hot air
welding” chapter.

8. After carrying out the first weld,
stretch and fix the second sheet
and repeat the procedure as you
progress.

Installing Protan SE with the Overlap System

Fig. 2.4.2
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Comments:

After installing the first roll of mem-
brane it is advisable to work to the
principle; first weld and then fix, to
obtain good membrane tension.
Exceptions can be made when cov-
ering a flat roof, where a few of the
membrane sheets can be fixed be-
fore being welded.
But this method will not result in the
same membrane tension and if using
this method remember never to in-
stall more membrane than can be
welded during a day’s work.
When using 2.0 m wide Protan
minstall them in the central zone of
the roof, and on roofs with normal
wind conditions, as shown in your
fixing design

Always follow the advised amount of
fixings according to the Wind Uplift
Calculation.
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2.4.1.2Secret Fix Strip System

Generally
The Secret Fix Strip System is de-
signed to minimise wind uplift, and
maximise the fastener loadings. Its
design also aids in the installation
process e.g. there is never more
than 1200 mm of membrane rolled
out at any one time. This makes it an
ideal system for installation in windy
conditions.
The System uses 2 m wide Protan
SE membrane with 130 mm wide

factory welded strips, at regular inter-
vals to the rear of the sheet.
The first strips welded to the mem-
brane run in the opposite direction to
the rest of the strips. This to enable
the sheet to be correctly aligned prior
to fixing.
The spacing of the strips are deter-
mined by the local wind loadings,
and range from 400 – 1200 mm
centres.
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Installation of the Secret
Fix System:

– Start the installation by rolling
out the membrane until you
reach the first strip, in the oppo-
site direction to the aligning
strips. Align the sheet and fix the
first strip.

– Continue rolling out the mem-
brane, and fixing the strips as
you progress.

– The type of fasteners used will
depend on the substrate to fix
the strips to. Each strip should
have a minimum of 3 and a
maximum of 7 fasteners de-
pending on the result of the
Wind Uplift Calculation.

– The fasteners must never be in-
stalled closer than 30 mm to the
outer edge of the strip.

– Whenever possible the fasten-
ers should be symmetrically
placed on the strip, depending
on the roof construction.

– Ensure that each length is suffi-
ciently stretched out during in
stallation, with a side overlap of
100 mm.

Fig. 2.4.3
Illustration of a roof installed with Secret
Fix System.
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Comments:
It may be advisable to fix several
parallel lengths before welding the
40 mm wide seam. Ensure all seams
are welded before the end of the
day’s work.

Fig. 2.4.4
Secret Fix Membrane can also be supplied with longitudinal strips, e.g. for gutter lining
installations.

Protan Factory Welded Secret Fix
Strips at Pre-designed centres

40mm Side Weld

100mm Side Weld

Fastner Plates and Fasteners
at Pre-designed Centres
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2.4.1.3Fasteners

Generally
The position of fasteners and
washers on the membrane and their
distance from the edge determine
the capacity of the membrane.
Incorrectly installed fasteners will
result in an inferior capacity of the
membrane and wind uplift calcula-
tions will no longer be valid.
Rectangular washers should be
installed with the long side parallel to
the membrane or strip’s edge. In the
event the fasteners are incorrectly
fixed, parts of the washers could be
in the welded seam area and cause
heavy stressing at points in the weld.

Errors might
appear in the
welded seam
in this area

Incorrectly
installed

Machine
weld

Correctly
installed

Edge

A
re
a 
fo
r 
th
e 
lo
ck
 c
ha
in

Fig. 2.4.5
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Fastener installed too loose

Reason:
– Screw/ spike or tube is too long
– Hole is not deep enough

Fastener installed too deep

Reason:
– Screw/spike or tube is too short
– Hole is too deep

Fastener installed at an angle to
the substrate.

 After a long time this can cause the
edge of the tube to wear through the
overlapping membrane.

Correctly installed fastener

This installation gives the proper
telescopic principle

Fig. 2.4.6

Fig. 2.4.7

Fig. 2.4.8

Fig. 2.4.9

Telescopic
principle
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Fasteners in supporting deck:

Metal deck
Galvanised steel decking requires a
minimum thickness of 0.7 mm for
mechanical attachment. Aluminium
requires minimum 0.9 mm and stain-
less steel fasteners. Metal deck
should provide proper support for
overlaying materials at both perim-
eter and openings. The fasteners
must always be attached to the
crowns of the deck. Use a marked
measuring stick to ensure alignment.
For spanning and loading require-
ments, refer to the relevant Code of
Practice.
Protan recommends the use of self-
drilling screws with a minimum pen-
etration of 15 mm.

Timber deck
Plywood with the minimum thickness
of 18 mm, or close boarded timber
with a minimum thickness of 25 mm
should be used.
The fasteners should be long enough
to allow for 35 mm embedment, and
be of a full thread construction.
To install the fastener, a tech screw
driver with fitted clutch should be
used. This to prevent over driving.
If over driving occurs and the thread
is stripped, the fastener must be

replace by a new one. When refur-
bishing a bitumen roof, it is important
to allow screws long enough to com-
pensate for the thickness of the ex-
isting bitumen products.

Concrete:
Make the surface of the deck as
smooth as possible, by filling joints
between any pre cast concrete deck
units with sand and cement mortar.
Remember to use a layer of poly-
propylene geotextile if directly over-
laying membrane.
Make sure that the drill has the cor-
rect diameter according to the spike
dimension and that the hole is deep
enough.



25

INSTALLATION MANUAL

. . 

Concrete (Hollow Pot):
When mechanical attaching to con-
crete constructions, where pre fabri-
cated sections have been used, it is
important to take into account the fol-
lowing points:
– Check drilling lengths to avoid

drilling completely through the
section.

– Always run the membrane at
right angles to the prefabricated
section.

– Never fix less than 50mm from
the edge of each abutment.
Cracks can otherwise occurring
in the concrete and result in poor
fastener performance.

Light weight concrete:
Use the installation process
described to fix to the concrete, with
the exception that the fasteners must
not be fixed closer than 100 mm
from the edge of the light weight
concrete.

Comments:
Flat washers must be used on hard
substrates, and installed without any
sharp edges sticking up underneath
the membrane.
With bases of compressible insula-
tion, the washer should have a well

or be applied with a tube, so the
washer and screw have a telescopic
effect.
Test if the fastener is installed prop-
erly, by placing the claw of a hammer
under the washer and pulling hard.
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Rules for mechanical attachment

– Always follow the wind uplift cal-
culations. If you have not got a
calculation form, make sure you
get one before you start the work.

– When using 1 m widths, never
space fasteners more than
1 m c/c along the edges.
Reference should be made to the
Wind Uplift Calculation Form,
provided by Protan.

– The 2.0 m widths should only be
used in the centre of the roof and
on roofs where there is limited
wind and the fastener distance
should never exceed 0.6 m.

– The fastener shall never be
placed closer than 30 mm from
the edge of the membrane.

– The lengths of membrane should
be installed perpendicular to con-
crete plank or concrete hollow
pot, and perpendicular to the pro-
file of steel decks.

– Rectangular washers should
always be installed in such a way
that the longest edge is parallel
to the membrane edge.

– Low parapets (< 0.3 m) and all
parapets in areas with very
strong winds, should be
mechanically restrained with
PVC pockets and bars at the
base of the upstand.
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2.4.2 Protected Roofs

Generally
Protan G Membranes are the only
types of materials to be used on
protected roof constructions.
To prevent the membrane from being
blown away, the construction is
ballasted with gravel or paving slabs.
A 50 mm thick layer of round natural
gravel on the membrane surface is
sufficient to secure the membrane
against wind uplift.
With heavy wind forces concrete
slabs (500 x 500 x 50 mm) should
replace the gravel. In both cases a
protection layer should be applied to
the membrane.
Remember never to mechanically
attach the Protan G, due to the fact
that it is an unreinforced product.

Inverted Roof
When installing an inverted roof, the
membrane should be applied as
close to the supporting base as pos-
sible, and separated by a protection
layer. Protan G or Protan GM must
be used in this construction.

Fig. 2.4.10
1 Gravel or concrete slabs
2 Protection layer
3 Protan G
4 Protection layer
5 Insulation
6 Vapour Barrier
7 Deck e.g. of concrete
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Membrane constructions with: -

Protan GM 1.5 mm
– For shower rooms, terraces and

areas of heavy pedestrian traffic.

Protan GG 2.0 mm
– For protected high load

membrane installation such as
car parks.

The Protan GG and GM membranes
should be installed in the usual man-
ner, but the following facts should be
adopted:
– GG and GM membranes are not

supposed to be used as wear-
ing layers, but as water proof
liners. The membranes should
therefore always be protected
with e.g. a wearing course of
concrete slabs.

– Never use geotextile material as
a protection layer between the
ballast and the Protan mem-
brane, instead use PVC material
or 2 layers of PE as a protection
layer.

– Reinforce all the T-joints with a
patch of G membrane, refer to
T-joints chapter.

– Always ensure that the ballast
can be moved independently
from the membrane.

– Be particularly strict to inspect
the finished membrane surface,
before positioning the ballast.
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Protan membrane for lining wet
(shower) rooms, not insulated

1. Tiles
2. Reinforced poured concrete with
heating cables min. 50mm thickness

3. Protection layer
4. Protan GM 1.5mm
5. Geotextile material, min. 300 g/m2

6. Deck. e.g. float-finished concrete

Protan membrane for roof for
pedestrian traffic, insulated

1. Wearing course of concrete slabs
on compressed polystyrene slabs
covered with tile or wooden plates

2. Protection layer
3 Protan GM 1.5 mm
4. Protection layer
5. Compressed insulation, e.g. EPS
6. Vapour barrier
7. Deck e.g. concrete

Protan membrane for road
construction

1. Wearing course of asphalt
2. Reinforced concrete
3. Protection layer
4. Protan GG 2.0 mm
5. Geotextile min.300 g/m2

6. Deck. e.g. float-finished concrete.

Protan membrane for car park
construction, insulated

1. Wearing course of reinforced
concrete

2. Protection layer 0.2 mm
polyethylene membrane

3. XPS
4. Protan GG 2.0 mm
5. Protection layer
6. EPS (option XPS)
7. Vapour barrier
8. Deck. e.g. concrete

Fig. 2.4.11 Fig. 2.4.13

Fig. 2.4.12

Fig. 2.4.14
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Protan membrane for Roof
Gardens, insulated

1. Soil
2. Sand filter of fibre material
100-200 g/m2

3. XPS or root bar
4. Protan GG 2.0 mm
5. Protection layer
6. Insulation e.g. EPS
7. Vapour barrier
8. Deck. e.g. concrete

Terminating to wall of terrace

1. Chase in concrete
2. Flashing
3. Wearing course of concrete slabs
on compressed polystyrene slabs,
covered with tile or wooden plates.

4. Protection layer of geotextile
300 g/m2

5. Insulation e.g. XPS
6. Protan GM 1.5 mm
7. Protection layer of geotextile
300 g/m2

8. Deck. e.g. concrete

Fig. 2.4.15
Fig. 2.4.16



31

INSTALLATION MANUAL

. . 

1. Railing
2. Flashing
3. Protan GG 2.0 mm
4. Reinforced concrete with joints
5. Protection layer
6. Insulation e.g. XPS
7. Protection layer of geotextile
300 g/m2

8. Deck e.g. concrete

Terminating to parapet of car park construction

Fig. 2.4.17
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2.4.3 Fully adhered

Protan G should always be used in
fully adhered situations and it should
only be carried out with adhesives
approved by Protan.  Adhering of
Protan SE is not permitted.

Procedure:
1. Position the membrane over the

roof substrate.
2. Roll out the membrane to the

desired length and cut, leaving
100 mm salvage at each end.
This is to allow for either adjoin-
ing the next sheet or for mechani-
cal restraint in the change of an-
gle e.g. where the membrane
meets a vertical upstand.

3. After ensuring that the sheet is
properly aligned, fold the sheet in
half along its longest length.
Make sure that the membrane is
lying flat with no wrinkles.

4. Brush any dust or dirt away from
the membrane and substrate.

5. Stir the adhesives well before
use. Apply bonding adhesive
to both the membrane and the
substrate with a roller, to allow for
an even drying time. Avoid
applying too much adhesive but
try to obtain an even coat on both
mating surfaces.

6. Avoid applying adhesives to
areas where the membrane is
to be welded.

7. Touch the surface of the adhe-
sive with your finger. If the adhe-
sive does not stick or string it will
be dry enough. Before mating
both surfaces you should test
various areas to make certain
that all the solvent has flashed
off.

8. Bond the membrane by starting
at the fold. Gently push the two
bonded surfaces together, slowly
ensuring an even speed to avoid
wrinkles. When both surfaces
are fully covered use a stiff brush
to ensure both mated surfaces
are fully compressed.

9. Repeat this procedure to
complete the other half of the
membrane.
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Precautions.

– Always store the adhesive away
from naked flames, and when-
ever possible inside until ready
for use.

– Never use adhesive when the
outside temperature is below
+ 5oC.

– Never use adhesives in high
humidity or when condensation
becomes apparent. If condensa-
tion occurs do not mate the two
bonded surfaces, but dry off the
membrane and reapply the
adhesive.

– Always tape board joints where
bitumen bonding of insulation is
used or when using foam insula-
tion such as polyurethane.

– Wherever possible, use a SE
mechanically attached upstand
detail since this method has less
weather dependency.
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3. Welding

3.1 Hot air welding

Generally
Protan membranes can be hot air
welded with either handheld equip-
ment or with an automatic welding
machine.

The two mating surfaces are heated
and pressed together. When the
mated surfaces have cooled, the
welded area has the same tensile
strength as the membrane itself.
The advantage of using hot air weld-
ing is that the method is very adapt-
able to any temperature that may
occur. For welding damp surfaces –
refer to Welding damp membrane.
Additional welding can be carried out
at any time during the membrane’s
life span. See chapter Membrane
repairs.

Fig 3.1.1
The End Overlap is carried out as illustrated.

How to obtain a correctly welded
seam:

– Store the Protan membrane off
the substrate on timber bearers
and cover with tarpaulin sheets.

– Indications of damp or wet mem-
brane can cause blisters to
appear in the seam area.

– Use only welding equipment in
good working order.

– Select the correct temperature
setting depending on ambient
conditions and the membrane
being used.

– Too much heat will cause the
membrane to scorch. An indica-
tion of this is a brownish colour
that will appear on the outer
edge of the membrane. The
edge will also easily peel apart
when probed.

– A correctly welded seam is
characterised by an even melting
of both the coloured top site and
the dark grey PVC-material.

– Always carry out a peel test to
ensure the correct settings and
speed for the membrane being
used.

130 mm Wide Overlap for 1M Wide Membrane
or 140 mm Lap for 2M Wide Membrane

Protan SE Membrane
40 mm

Weld
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3.1.1 Automatic welding

Procedure:
1. To avoid wrinkles in the mem-

brane, roll out the membrane to
its full length. Put a fastener and
washer in each corner at one
endof the membrane. Stretch
the membrane to the opposite
endand install another two fas-
tener. This will hold the sheet
tight whilst fixing and welding
procedure are carried out.

2. When the first sheet has been
mechanically attached, position
another sheet aligning the over-
lap (130 mm for 1 m wide and
140 mm for 2 m wide).

3. Align the automatic welding ma-
chine with the edge pressure at
the wheel along the outer edge
of the membrane seam. The rear
guide wheel should also track
this leading edge.

Hot air nozzle
Pressure wheel

Lock chain

4. Lift and fold the membrane edge
that is closest to the pressure
wheel. Engage the 40 mm noz-
zle and start the motor.

5. Make certain that the rear align-
ment wheel stays on line. Never
leave the machine unattended
whilst welding is taken place.

6. There should be a certain
amount of smoke emitting from
the welded seam during the
welding procedure.

7. Disengage the welding nozzle
when the machine reaches the
end of the finished lap, before it
gets too close to any obstruction
in the weld area.

8. Any areas not properly welded
when the machine has finished,
must be completed with the hand
weld unit. See the Hand Welding
chapter.

Fig. 3.2.1
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9. Remember always to carry out a
peel test before welding com-
mences and at intervals of 200
lm.

10. Repeat the fixing procedure to
get the welded sheet stretched
and fixed, before repeating the
welding procedure to install the
next sheet.

Fig. 3.1.3
The transition between machine weld and
hand weld, should be carried out as shown
in the illustration above.

3.1.1 Hand welding

When hand welding Protan mem-
branes the following should be
adopted:
– Seam welding should be carried

out with a 40 mm nozzle and a
40 mm silicon pressure roller.

– Welding of details should be
carried out with the 20 mm
nozzle and utilising both 40 and
20 mm pressure rollers

Process:
1. Set the temperature by reading

the temperature scale on the
cover of the welder.

2. Before starting the welding,
remember to carry out a peel
test on some scrap material.

3. When there is enough overlap,
always start with welding a pre-
weld. This is carried out by plac-
ing the whole flat part of the
nozzle in between the mem
brane layers. Work with the
pressure roller parallel with the
seam under light pressure.

4. When welding the main weld,
hold the nozzle and the pressure
roller at an angle to the edge of
the sheet. If using a large roller,
only use the edge of it.

Comments:
Keep the nozzle up from the under-
neath layer, to avoid burnt and
melted marks next to the weld of the
membrane.
Remember to look for even melts of
both layers, and always use a probe
to test the quality of the finished
welds.

Hand weld

Start hand weld here
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T-joints
When crossing T- joints it is impor-
tant that extra pressure is put on the
front roller of the automatic machine.
It is also advisable to roll the T joint
intersection with the small detail
roller to avoid any risk of a capillary
action being present and allowing
water to be sucked into the joint.
Thicker membranes such as GG and
GM membranes should always be
reinforced with a patch of Protan G
membrane welded on top of the
T-joint.

Tack welding is forbidden
Tack welding is when you use a hand
welder and weld tacks, on the inside
of the overlap.

This is strictly forbidden on all
Protan Membranes since wind
forces can and will act upon the tack
welded point and will cause small
holes appearing.

Comments:
The best solution when installing
membrane in windy conditions is to
apply weights on top of the mem-
brane prior to welding the seam
area.

Fig. 3.1.4

Reinforcement
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3.1.2 Membrane Repairs

By following the instructions below,
repairs can easily be carried out on
the Protan Membrane:
1. Sweep away any dust or dirt.
2. Apply warm soapy water to the
area to be repaired. Scrub with
either a small brush or a scouring
pad.

3. Heavily soiled areas may need
scrubbing a couple of times to
remove all dirt and grime.

4. Completely dry the cleaned area
with clear cotton cloth and gentle
warmth from the hand welder.

5. Cut a circular patch and weld by
pre welding and final welding.

6. If for any reason, small amounts
of bitumen are present, these
must be cleaned firstly with white
sprit and then use the above
mentioned method.

7. Any major spillage of bitumen or
other products that may interact
with the Protan membrane, must
be reported to the Protan Techni-
cal Department.

3.2 Welding damp
membrane

When welding Protan membrane,
where small amounts of moisture

are present the following must be
adopted:

Process:

1. Reduce the speed of the machine
considerably.

2. Reduce the temperature slightly.
3. Put additional weight on the front
of the machine.

4. Always carry out a peel test.

Welding membrane with large
amounts of moisture, cannot be car-
ried out with automatic welders, but
must be manually welded. The hand
welding should be carried out in the
usual manner, but the following items
need to be implemented:
1. Dry the area to be welded as
much as possible. Use absorbent
cloths and the hand welder.

2. Pre weld the seam in the usual
manner. Use the large pressure
roller.

3. Do not weld the final weld directly
after the pre weld. Instead warm
the membrane a couple of times
to make sure that the seam area is
completely dry.

4. Turn the heat control of the hand
unit to level 6 and complete the
main weld.
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Generally
Transition membrane is used as a
temporary tie in detail for Protan
membrane to bitumen. The transition
membrane consists of bitumen toler-
ant PVC membrane with a bitumi-
nous underside.

Fig 3.3.1
Temporary bitumen tie-in carried out with a strip of  transition membrane

Old bitumen layer

The transition membrane is hot bonded
to the old bitumen layer

To avoid exposing the transition
membrane to mechanically stress,
it is important that the Protan mem-
brane is restrained before the tie-in
detail is carried out.

Strips of Protan membrane welded onto the PVC side of the transition membrane

Installation of the transition mem-
brane:

– Clean and prime the bitumen
surface to be terminated.

– Use an approx. 150 – 250 mm
wide strip of transition mem-
brane, depending on how critical
and for how long the termination
will be needed.

– Position the strip as illustrated in
Fig. 3.3. Fold back the transition
membrane, remove the protec-
tive plastic coat and apply heat
to melt the two bitumen surfaces
together. Push the membrane
into the bitumen and leave to
cool.

3.3 Temporary bitumen tie-in

Polyester/polypropylenfelt

Mechanical attachment of
Protan membrane
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3.4 Refurbishment of
bitumen roof

There are a number of issues that
should be considered when refur-
bishing roofs where the building is
occupied:
– Whenever possible start the

installation at the highest point
and work down towards outlets
and valleys.

– All blisters on the bitumen roof
must be cut and repaired

– Roof areas should be swept and
any loose grit removed.

– A separation layer must be
applied i.e. insulation or a
geotextile fleece layer.
See Protection Layer

– When the weld has cooled down,
position a strip of SE membrane
to overlap the joint, and weld to
both PVC surfaces in the usual
manner. Allow the strip to overlap
the joint approximately 200 mm
on each side.

Comments
Please note that this is only a tempo-
rary water proofing solution and is
not meant to perform any long-term
solution. This construction is there-
fore not covered by Protan’s war-
ranty.

– Always complete upstand tie-in
details, vent boxes; pipe penetra-
tion, etc. as the installation
progresses.

– Never install more membrane
than can be welded in a day’s
work.

– Temporary tie-ins where bitumen
interacts with the membrane
must be removed before work
commences.

3.5 Profile Roofing

The profiles are welded on top of the
finished roof surface and do not re-
quire any additional fixings.
Whenever possible the profiles
should be welded over the finished
seam area, but leaving the edge of
the welded seem free for inspection.
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Fig. 3.5.2
The prefabricated end-detail.

3.5.1 Triangular profile

The triangular profile is manufac-
tured using Protan SE, stretched and
clamped around a triangular profile
of aluzink. The profile is supplied in 2
m standard lengths and welded to
the finished membrane surface with
the use of a filler cord and a speed
welding nozzle.

To install the profiles in a straight
line, use a chalk line. Normally there
is an end lap of approximately
20 mm, to enable the two sections of
profiles to be properly welded to-
gether. The triangular profile is fin-
ished with a prefabricated cap, which
is welded to the ends.
See fig. 3.5.2.

3.5.2 Batten Profile

The batten profile is manufactured
from PVC laminated metal fabricated
to shape. The installation is carried
out in the same manner as the Trian-
gular Profile with the PVC cord. To
join two lengths of the batten profile
together, a cover strip of Protan G
membrane must be heat welded over
the metal joints.

Fig. 3.5.1.
The Triangular Profile

Fig. 3.5.3
The Batten profile

PVC Cord
Protan SE Membrane

Protan G
Coated
Meta
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3.5.3 Omega profile

The Omega profile, is an extruded
PVC-profile with the same welding
properties as Protan membrane.
The Omega profile can be installed
with the use of a hand welding unit
and a small pressure roller. To install
the profile in a straight line, use an
aluminium section.
Omega profile can also be installed
with the use of the automatic welding
machine specially adapted for use
with the profile.
Contact Protan’s Technical Depart-
ment for information on assembly of
the welding machine and for further
installation information.

3.6 Testing the finished
welds and checking for
leaks

The following methods can be used
to test seams and detect leaks in
finished roof areas, if required:
1. Manual test with the Seam Probe
2. Peel test
3. Water test.
4. Spark test.

1. Manual test with the Seam Probe
– Place the point of the seam probe

against the edge of the welded
area. Pull the probe along the
seam applying a little pressure.

– This will detect any areas that
have not been welded correctly,
when the probe penetrates the
unwelded area.

– When a “fish mouth” is discov-
ered, pull the membrane apart
until it meets an area where the
weld can no longer be separated.
Then use the hand welder to re
weld the open area.

Fig. 3.5.4
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2. Peel test
Peel tests should be carried out at
200 lm intervals or at the start of
work or anytime the machine is re-
started.

Procedure:
– Cut an approx. 20 mm wide

piece of membrane from the
finished weld.

– Wait for it to cool down.
– Pull the membrane at right

angles to each other, to test the
strength of the weld.

– The result of a good welded
seam, is when the material
separates not in the seam but in
the weave.

– Weld a round patch marked
“Quality Control” where peel
tests have been performed.

Comments:
For esthetical reasons the peel test
can be carried out on scrap pieces
of membrane.
All peel tests should be kept and
dated until the project is completed.

3. Water test
Water testing of roofing membranes
is an effective test method in order to
test the finished membrane surface.
The roof is filled with water in a con-
trolled procedure.
Care must be taken to ensure no
overloading of the roof and the
design has adequate drainage.

4. Spark – Electronic test method.
Specialist companies can carry out
leak detection tests on single ply
membranes, by introducing an elec-
trical pulse over a wet roof mem-
brane. By measuring the conductivity
on the roof surface, any holes in the
membrane can be detected. The
method is effective but expensive
and is normally only necessary if the
membrane has been subject to
heavy traffic or mechanical damage.
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4. Details

When forming details it is very
important to allow the necessary
time and establish the best
method of application. This is a
critical area where most mistakes
are made and leakages can occur.

4.1. Perimeter Upstands

4.1.1 Protan Pocket Restraint
The safest solution for restraining the
membrane at parapet and kerb junc-
tions is to use a pre fabricated
Protan PVC pocket, welded to the
rear of the membrane.
Protan can supply prefabricated
membrane flashings with the PVC

pocket already welded to the rear of
the sheets or alternatively rolls of
19.8 lm pocket to be measured and
welded on site.
The profiled Protan metal bar is
sleeved inside the pocket and me-
chanically fixed to the base of the
parapet. This method creates a very
solid detail, suitable where the wind
loadings are strong.
This detail prevents the possible
passage of air from tracking up in-
side and through the parapet, and
accumulating.

Fig. 4.1.1
Perimeter Pocket – Vertically Restrained
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Procedure for making a pocket
detail on the building site:
– Roll out the membrane, meas-

ure the correct width and turn
upside down. Stretch out and
fasten the sheet temporarily
under tension at both ends.

– Cut out the Protan PVC
Pocket to the desired length
and  stretch it into the correct
position with the front side
against the rear of the
membranes.

– Make sure that the Protan
pocket is stretched to avoid
wrinkles. Slide the Protan bars
into the pocket and weld the
pocket into position with the
automatic welder.

– On new roof constructions,
make sure that the vapour
barrier extends up above the
finished height of insulation.

– Install the pocket so that the
welded section is on the roof
surface. Remember to install
the bars with a 10 mm gap to
allow for expansion.

– Always follow the wind uplift
calculations, when fixing the
bar.
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Secret Fix Strips can also be used
as a parapet restraint.
This detail is used: –
1. At roll end widths
2. Where a separate flashing is

required e.g. high parapets.
Generally secret fix strip restraints
should not be used in areas where it
can be exposed to severe wind
loadings.

Fig. 4.1.2.
Parapet restraint by using Secret Fix
Strips and bars.

Procedure:
The Protan Membrane is turned up
through the change in angle, by a
minimum of 50 mm. Use a 130 mm
wide strip welded to the reverse side
of the parapet flashing with a mini-
mum 40 mm weld. This welding pro-
cedure should be carried out on the
flat area before being offered up to
the wall. It is advisable to use the
automatic welding machine.
The flashing is then positioned into
the change of angle, with the bar
mechanically fixed through the two
layers of membrane, as illustrated in
Fig. 4.1.2. PVC cord is then welded
between the layers to achieve an
aligned installation, as illustrated in
picture 4.1.2.

4.1.2 Secret Fix Strip Restraint
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High Parapet (>0.3 m)
When installing Protan membrane
on high parapets, Secret Fix Strip or
PVC Pockets should be installed at
intervals of 400 mm on the vertical
surface, to restraint the flashing. But
with exception for the first restraint,
which should be installed 300 mm
from the change in angle.
The Secret Fix Strips can then be
fixed in the usual manner with bars,
or by using washers and fasteners.
Note that the installation with wash-
ers and fasteners should only be
used in areas where the wind forces
are not so strong.
Fixing at the change of angle is
carried out in the usual manner with
either strip or pocket restraint.

Low Parapet (< 0.3 m)
A low Parapet is installed in the same
manner as the high with either PVC
pockets or with Secret Fix Strips in
the change of angle, but without the
restraints in the upstand.
If you are using Secret Fix Strips for
this installation remember to fix them
with metal bars and not with washers
and screws.
Remember to follow the wind uplift
calculations.

An Eave section is installed as illus-
trated in the diagram above.

PVC metal
The flashing ahould be fixed at a
maximum of 200 mm c/s or as indi-
cated in the wind uplift calculations.
See Protan Metal Flashings for fur-
ther information.

Drip Edge/Eaves

Fig. 4.1.8
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Roof Light Kerb
Upstands to rooflights should be
formed with separate flashing strips
of SE membrane. When allowed to
penetrate the roof light, use the
same method as the parapet flashing
restraint, fig. 4.1.4. To avoid penetra-
tion of the roof light, fix the restraint
horizontally.  Weld the Protan secret
fix strip/pocket to the rear of the
flashing with the weld above the

strip/ pocket. This to enable fixing
the strip/ pocket to the roof surface
instead of in the vertical side of the
kerb. Finally weld the flashing to the
field membrane. Check the relevant
manufacturer’s instructions concern-
ing the vertical termination.
Roof Light Kerbs are advisable in-
stalled as one of the last details on a
finish membrane surface.

Fig. 4.1.4

Fig. 4.1.5
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4.2 Termination to walls

Generally
The height of the upstand membrane
should be a minimum of 150 mm
above the roof surface. As usual
Protan G, is fully adhered, while
Protan SE is mechanically attached
with the use of Protan pocket and
bar.

Termination to cladded wall.
The flashing is installed in the usual
manner in the change of angle with
either strip or pocket. The upstanding
membrane is then guided up the wall
and trapped behind the Cladding.
Drip Rail with fasteners, as illustrated
in fig 4.2.1. Use Sealant approved by
Protan round each penetration to en-
sure the construction is waterproof.

Fig. 4.2.1
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Termination to wall with timber
panelling

Vertical panelling:
The same procedure as with a
cladded wall.

Horizontal panelling:
The same procedure as with a
cladded wall, but 2 or 3 of the lower
boards are removed and the mem-
brane guided up behind the panel-
ling. The membrane is then clamped
in place with a furring strip, and the
boards put back in position.

Termination to a concrete wall
Cut an approximately 20 mm deep
chase in the concrete wall angled up-
wards - see fig. 4.2.2. The membrane
is guided up to the chase and me-
chanically fixed to the wall. Apply
self-locking chase fasteners to the
cover flashing and seal the chase
and the upper edge of the membrane
with Protan Sealant.

Springs/locks
fastener pressed
into chase

4.3 Gutter & Valley Linings

Generally
Gutter Linings and Valleys will
always be areas where water will
accumulate; therefore the installation
of these areas must be very carefully
carried out.
The best method to cover these
areas is to use long lengths of the
prefabricated PVC pockets, welded
to the rear of the membrane. This
will allow a quick and safe installa-
tion. Generally, try to minimize cross-
wise joints in the gutters.

Fig. 4.2.2

Fig. 4.3.1
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Method 1. Secret Fix Strip -Gutter
Lining
The gutter is covered with a  2 m
wide Secret Fix Membrane, which
can be cut to allow for any width of
gutter. The strips can be installed af-
ter the roof surface has been cov-
ered, which eliminates any risk of
water penetrating the building. This
method is a good solution in refur-
bishment situations.

Method 2, Secret Fix Strip - Valley
Lining
The Valley is first covered in the
usual manner, but with the sheets
terminated short of change of angle.
Then use a sheet of membrane with
a Secret Fix Strips welded longitudi-
nally on the rear of the membrane.

Position the strip underneath the
sheets and with the strip running
along the valley.
The strips should be fixed at the cen-
tre point of the gutter, to ensure good
fixing at this point and to avoid any
shrinking of the membrane.
This method, is also advisable for re-
furbishing projects.

Comments:
The substrate condition and the con-
struction such as fall of the gutter/
valley and material of the substrate,
will determine the best solution to
use. If in any doubt contact Protan’s
Technical Department.

Fig. 4.3.2

Fig. 4.3.3
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4.4 Rainwater Outlets

General
The rainwater outlets should have
dimensions of minimum Ø 75 mm,
and should be properly insulated.
The number and location of the out-
lets should be in accordance with the
relevant code of practice.

Jual Outlets

Procedure:
– Cut a circular hole in the mem-

brane slightly bigger than the
coupling of the outlet. Remem-
ber to put the sealing ring onto
the coupling of the outlet before
positioning the outlet.

– The outlet should be mechani-
cally fastened by folding back
the membrane flange and fixing
through the metal flange. Rebate
the insulation to allow the flange
to sit level to the top of the
insulation.

– Pre weld and final weld the
membrane flange of the outlet to
the membrane surface.

Fig. 4.4.1
Rainwater Outlet installed through  the roof
construction.

Syphonic Outlets
Mechanically fix the flange through
the field sheet. Cut a circular piece
of membrane allowing minimum 100
mm overlap over the fasteners. Cut
a circular hole approximately 20 mm
larger than the mouth of the outlet
and weld the membrane to the
membrane flange of the outlet and
to the field membrane.

Fig. 4.4.2
The Syphonic Outlet

PROTAN SE
MEMBRANE

HEAT WELDED SEAM

PVC COMPATIBLE BODY

COUNTERSUNK
FASTENER
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When refurbishing a bitumen roof a
Clamp Ring Outlet ring is advisable
to use to replace the existing outlets.
When installing these outlets, the fol-
lowing items must be considered:
1. Clean around the clamp ring

casing, and remove as much of
the old bitumen as possible.

2. Place a piece of polyethylene
below and above the membrane
where it meets the clamp ring.
This to avoid contact between
bitumen and the membrane.
The polyethylene must be bed-
ded in sealant approved by
Protan.

3. The insulation should be cut and
tapered to provide a smooth
transition from roof surface to
drain level.

4. Fix the membrane around the
drain and cut a round piece of
Protan G membrane allowing it
to cover the fasteners and weld
the outer edge into position.

5. Gently heat the Protan G
membrane and work with the
roller to form the membrane into
the sump fold. Cut a circular
hole in the membrane, slightly
smaller than the mouth of the
outlet.

6. Apply a bead of sealant to the
underside of the membrane and
reinstall the clamp ring.

7. Check that the locking bolts have
entered the locking groove in the
wall of the drain and that the
downward pressure has not
caused any damage to the
membrane.

8 Install the leaf grates.

Refurbishment with Clamp Ring Outlets

Fig. 4.4.3
Drainage – Clamp Ring

CLAMP  RING

PROTAN  COMPRESSION  SEALANT

PROTAN  SE MEMBRANE
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2. Spliced joint –
The flashings are butt joined with
an underlying splice. Use a metal
joiner that slides inside the profile.
Leave a gap 3 – 5 mm wide and
weld a butt strap of Protan G
membrane over the joint.

4.5. Protan Metal Flashings

Flashings for use with Protan Mem-
brane should be made of 0.6 mm
steel sheets factory laminated with
PVC or Protan G membrane. This
enables hot air welding directly to the
flashing. To prevent corrosion, the
steel sheets must be zinc coated
with a layer of 200 g/m˝ on both
sides.
The PVC membrane should be at
least 0.9 mm thick, with a layer of
protective lacquer onto the rear of
the flashing, to prevent corrosion
during storage.
The lamination process shall be
quality controlled to ISO 9001.

Generally about Metal Flashings
The flashings must be shaped in a
manner that will not damage the
membrane i.e. sharp edges etc.
Always use the correct fastening pat-
tern for metal flashings i.e. the calcu-
lation for the corner zones.

Joining of the Flashings:
1. Normal Overlap joint  –
Allow the flashings to overlap each
other by approximately 20 - 30 mm
in the lap. See Installation of Metal
Flashings to progress the Installation.

Fig 4.5.1 - Normal overlap

Fig. 4.5.2 - Spliced joint

3. Folded joint –
The flashings are folded together
as illustrated in Fig. 4.5.3.

evt. festeklips

Fig. 4.5.2 - Folded joint
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Installation of Metal Flashings:

The flashing will in almost every case
be installed to the outer edge of the
building. It is therefore very important
to make certain that it is fixed to with-
stand the heavy wind uplift pressure
that will occur.
– Always fix the flashing to the

same desisgn as used for the
corner zone, and only use
fasteners specified by Protan.

– Ensure that the membrane is
securely fastened and cannot
pull from underneath the flash-
ing.

– Never fix flashings with clout
nails. These will work their way
out during high winds and expan-
sion and contraction.

– Always install internal joiners in
the flashing to avoid separation.

– Ensure that the head of the fas-
tener is of a smooth, flat appear-
ance to avoid puncturing the
membrane.

– Face fixing of flashings must be
carried out when the depth of the
flashing is in excess of 120 mm.

– Weld a section of Protan G over
the flashing joints, before Protan
SE is welded to the top of the
flashings. This to prevent gaps
in the seams to the SE, if the
flashing slightly moves.
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4.6.1 External Corners

Detailing roof – Method 1 –
Refurbishment and new roofing.

Penetrations can be formed:
a) Mechanically with Protan SE.
b) Fully adhered with Protan G.

Procedure:
1. Start by measuring the two long

sides of the penetration. Make
certain to allow for the size of
penetration plus 130 mm extra
on each side.

2. Cut from the corner and straight
out at a 45 o angle, but save 20
mm for the overlap.
Allow an extra 50 mm on each
vertical end and trim to size.
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3. Turn each cut side around the
corner and weld into position.

4. Cut a downward arc of approx.
30 mm with a rounded corner
and  weld into position 3. Turn
each cut side around the corner
and weld into position.

5. Finish the long sides first and
make sure the membrane is
welded properly into each angle.
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6. Then finish the short sides
making sure the material is
wide enough i.e. width of detail
+ 2 x 130 mm.

7. Position the membrane
flashing and mark approximately
5 mm short of the corner on the
vertical sides. Draw a small arc
at the lower inner section of the
corner and mark a mitre to meet
both corners on the flashing.
Use a ruler to get straight lines.

8. Cut an arc the size of the top of
your thumb in the lower part of
the corner and continue cutting
the mitre.
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9. Cut the flange at a 45° angle on
the top and weld.

10. Weld the two vertical sides in
position, using a pre weld and
final weld.

11. Apply heat to the arc in the
corner and to the membrane.
Weld the two surfaces together
applying pressure with your
thumb.
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12 Cut a piece of G membrane
approximately 60 mm diameter.
Warm, stretch and weld into
place using the small detail
roller. This piece of membrane is
to reinforce the corner. Repeat to
all four corners.

13. The finished detail.
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Detailing roof penetrations -
method 2 - new roofing

Covering of roof penetrations with
Protan SE and prefabricated cor-
ners:
1. Start by measuring around all

four sides of the penetration.
Allow approx. 50 mm extra on
each side. Working from one
corner, start to cover the
penetration. Tack weld as you
progress.

2. Before final welding the flashing,
offer a prefabricated corner into
position and mark the flashing
for correct alignment. Cut the
flashing to correct length and
weld all four sides. Then carry
out the final welding of the
flanges around the penetration.
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3. Prefabricated corners should be
installed in the sequence as il-
lustrated. The welding is done in
the usual manner by pre welding
before the final weld.

4. The finished detail.
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4.6.2 Internal corner

There are 2 methods of detailing in-
ternal corners:
1. Folded corner - when the

upstand is lower than 300 mm.
2. Cut corner - when the upstand is

higher than 300 mm.

Folded Corner
1. Complete the first parapet flash-

ing so it finishes tight into the
corner.
Pre weld and final weld the
flashing onto the roof surface.

2. Measure the second flashing
allowing enough material to go
up and over the parapet.
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3. Position the flashing into the
corner. Make certain that the
flashing lies flat and there is a
smooth transition through the
change in angle. Form a “pigs
ear” fold in the corner and tack
weld into position. Then weld the
flashing to the roof surface.

4. Push the welder nozzle down to
the bottom of the “pigs ear” fold,
and weld together to create a
sharp edge. Weld the fold to the
opposite side of the vertical
weld.

5. Cut from the upper edge corner
straight up.
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6. Weld the cut section to the parapet
flashing.

7. Cut out a piece of Protan G
allowing 30 mm of membrane on
each side, to be welded back
onto the flashing. Allow the cor-
ner to overlap the flashing by
approx. 10 mm and weld into
position.

8. The finished corner with all the
tools you will need to complete
the work.
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Corner with pre fabricated internal
corner.

1. Complete the first parapet flash-
ing so it finishes tight into the
corner. Pre weld and final weld
the flashing to the roof surface.

2. Measure and cut the second
flashing, allowing 100 mm extra
on the length. Position the flash-
ing into the corner and mark at
45 o to form a mitre. Cut back
into the vertical corner and cut
the top layer to the pre marked
line. Finally cut the lower layer
20 mm longer than the top layer.

3. Mark a vertical line 60 mm wide
and cut away excess material.
Make a 45o cut at the bottom of
the vertical cut to allow for weld-
ing.
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4. Pre weld and final weld all
connections. Ensure that the
membrane is pushed fully into
the corner.

5. Position the pre fabricated
corner making sure it fits well
into every angle. It is advisable
to gently warm the pre fabricated
corner and stretch as required.
Weld into position.

6. Cut out a piece of Protan G,
allowing 30 mm of membrane on
each side, to be welded back
onto the flashing. Allow the
corner to overlap the flashing by
approx. 10 mm and weld into
position.

7. The finished corner with all the
tools you will need to complete
the work.
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Finished cut corner with self
made internal corner detail.

1. Cut out a circle of Protan G
approx. → 180 mm. Make a cut
to the centre, and fold the circle
to form a small cone then posi-
tion. Weld the piece of mem-
brane, when you are sure it fits
into every angle.

2. Cut off the excess membrane
leaving 30 mm overlap.

3. Weld the seam both front and
back.
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4. Cut a small piece of G mem-
brane approx. → 20 mm, to be
welded to the rear of the corner,
where the two welded seams
meet at the point. Apply heat
and weld the circle to the corner.
Do not weld directly on the
finished membrane surface.
Find a piece of timber to weld
the detail on.

5. Position the corner making sure
it fits well into every angle. It is
advisable to gently warm the
corner and pre stretch as re -
quired. Weld into position.

6. Finished corner with self made
corner detail.
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4.6.3 Pipe Penetration

1. Protan G membrane should be
used to form pipe penetrations.
Cut a circle of membrane
200 mm larger than the diameter
of the pipe. Cut a hole in the cen-
tre, 30 mm less in diameter than
the pipe.

2. Stretch the membrane slightly to
allow it to slide down the pipe.

3. Pre weld and final weld the
flange down onto the roof sur-
face.
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4. Measure the circumference of
the pipe and allow an approx.
50 mm longer piece of G mem-
brane than required. Wrap the
membrane around the pipe and
slide two small scraps of material
between the pipe and the mem-
brane, to allow the flashing to
slide easily back up the pipe.
Tack weld the flashing and re
move it from the pipe. Pre weld
and final weld the detail.

5. Cut the lap at 45 o from the inner
layer of membrane at one end.
This is the end which will be
welded to the roof surface.

6. Slide the flashing back onto the
pipe with the end that is to be
welded on the roof surface at the
top. Heat approx. 20 mm all
around the top of the flashing.
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7. Stretch the heated area to obtain
a flange to weld onto the roof
surface.

8. Turn the flashing vertically and
pull it back down the pipe. Weld
the 20 mm flange to the roof
surface, using the small pressure
roller.

9. Cut a circle of G membrane
approximately 50 mm diameter
and weld into position where
there is a double thickness of
material. This to reinforce the
weld and stop any risk of
capillary action.
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10. Cut a 150 mm wide piece of
G membrane, long enough to
wrap around the inside of the
pipe with 30 mm overlap. Push
the membrane inside the pipe
with the rear facing out. Make
sure that the membrane is touch-
ing all surfaces and tack weld
the piece together.
Please note this a very rare
exception of allowing tack
welding.

11. Pull out the tack welded piece of
membrane back out of the pipe
and weld the internal seam from
both ends.
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12. Push the welded piece back in-
side the pipe leaving approx.
30 mm sticking up. Make sure
that the weld on the membrane
inside the pipe lines up with the
vertical weld on the flashing.
Apply heat all around the internal
flashing and stretch it back over
the external flashing to form a
top hat. To prevent the top hat
from being blown off, tack weld
at four points around the
flashing.

13. Finished covered pipe.
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1. The first sheet in the perimeter
zone should be allowed to return
through the change of angle by a
minimum of 100 mm.
Advantages:
– saves use of  extra numbers of

fasteners in the edge of the
sheet

– the upstand material will be
fastened together with the pocket

– prevents water from  running into
the construction

2. Slide the metal bars into the
pocket with the flat side towards the
upstand before welding the pocket to
the membrane. Due to expansion
remember to install the bars with a
10 mm gap.

3. The pocket with the metal bar in-
side should be welded onto the
membrane set in 100 mm from the
edge. This option must be carried out
by the automatic welding machine.

4.6.4 Installation of perimeter upstandrestraint with PVC
pockets

Protan can supply prefabricated membrane flashing with the PVC pocket fac-
tory welded to the rear of the sheets.  Alternatively the PVC  pocket can be
measured and welded on site. The pocket is delivered in lengths of 19.80 m

Note !
When welding the PVC pocket to the
membrane the speed on the welding
machine should be increased to avoid
unnecessary wrinkles in the material.
The quality of the welding shall be tested
by peeling the end of the pocket.
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4. On upstands above 300 mm an
extra strip must be welded on the
back of the sheet. On high parapets
the strips shall be installed at an
internal distance of 400 mm. The
strips must be prewelded onto the
sheet. This work can easily be done
on a flat surface.

5. The pocket with the bar inside is
mechanically fastened into the verti-
cal face of the angle. Ensure that the
bar is pushed fully into the change of
angle. The pocket must be stretched
sideways while fastened. When in-
stalling the pocket detail it is advis-
able to use a metal plate to avoid
damages to the membrane. Remem-
ber to fix the metal bar according to
the fixing centres given in the wind
uplift calculation.

6. Where additional strips are re-
quired, use spot fixing with relevant
plates and fasteners. The fasteners
shall be fixed according to the wind
uplift calculation.
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7. On roofs  which have steps in
the construction, the flashing shall
have a seam restraint at every
change of angle.

8. The overlap between the flashing
and the membrane from the
perimeter zone should be welded
with the automatic welder.



78

INSTALLATION MANUAL

. . 

1. The first sheet in the perimeter
zone should be allowed to return
through the change of angle of
approx. 100 mm.
Advantages:
– saves use of  extra no. of fasten-

ers in the edge of the sheet
– used where a separate flashing

is required
– prevents water from  running into

the construction

2. The first strip should be welded
onto the upstand flashing 100 mm
from the edge. For this purpose an
automatic welding machine should
be used.

3. On upstands above 300 mm is re-
quired an extra strip. The amount of
strips installed on the rear of the
sheet will depend on the height of
the upstand area to be covered. Re-
member that maximum spacing of
strips is 400 mm when welding strips
to the rear of the sheet. The strips
should be welded onto the sheets
before installing. This work can eas-
ily be done on site.

4.6.5 Installation of perimeter restraint with secret fix strip

Note !
While welding the PVC pocket to the
membrane the speed on the welding
machine should be increased to avoid
unnecessary wrinkles in the material. The
quality of the welding should be tested by
tearing in the end of the strip
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4. The strip is fixed to the change of
angle with metal bars.  Ensure that
the bar is pushed fully into the
change of angle.  The strip must be
stretched sideways while fastened.
When installing the bar it is advisable
to use a metal plate to avoid dam-
ages to the membrane. Remember
to fix the metal bar according to the
fixing centres given in the wind uplift
calculation.

5. To achieve a properly aligned
installation, weld a PVC welding cord
to the membrane along the top edge
of the bar.

6. Additional strips in the flashing
should be fixed with relevant plates
and fasteners. The fasteners should
be fixed according to the wind uplift
calculation.

7.On roofs, which have steps in the
construction, the flashing should
have a seam restraint at every
change of angle.
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8. The overlap between the flashing
and the membrane from the perim-
eter zone is welded with the auto-
matic welder.
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1. Protan Secret Fix Rolls are prefab-
ricated 2m wide Protan SE rolls with
strips welded across the rear of the
membrane. Standard length of the
rolls is 20m. The strips appear as the
roll is unrolled on site. The first strips,
between 2 and 5 pieces, run in the
opposite direction compared to the
other strips. This is to enable correct
alignment of the sheets.  Protan SFS
can be delivered with strip centres
from 40 – 120 cm.  Each strip should
have a minimum of 3 fasteners, and
a maximum of 7 fasteners. Follow
the wind uplift calculation form.

2. Unroll the 2m wide rolls by unroll-
ing the strips that are welded in the
opposite direction. Turn this part of
the roll backwards and align the
sheet.

4.6.6 Installations of Protan membrane with secret fix strip
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3. Start fastening the strips mechani-
cally when the membrane is placed
in the correct position.

Note!
To gain “stretch” in the material it is best to
fix the fasteners from the middle and
stretch towards the sides of the strip while
continuing fastening. The fasteners should
be fixed as far in from the side of the strip
as possible (minimum 90mm) and not
closer than 30 mm from the edge of the
strip.

4. When the opposite strips are in-
stalled, unroll the remaining strips
one by one and install.

Note!
When its windy it might be wise to stand
behind the roll while installing the strips.
On soft insulation you should, to gain good
stretch (the heavy roll compresses the soft
insulation), leave the remainder of the roll
behind the previous strip.  All stretching of
the material should be done through the
strip.
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5. Position the next sheet and align
with the previous, overlapping with
80-100 mm.

6. Although there is no reason that
finished seams can run against the
fall of the roof, it is good roofing
practice to try to keep them running
with the fall of the roof.

7. The overlap is then welded in the
usual manner with the automatic
welding machine. Ensure that the
membrane is sufficiently stretched
during welding.



YOUR PLACE OF WORK -
ENSURE YOUR SAFETY PRECAUTIONS

MEET THE MINIMUM STANDARS LAID DOWN
BY THE RELEVANT AUTHORITY.

THINK PERSONAL SECURITY
- It is your health

THE 12 RULES OF SAFETY

1. Always use safety equipment in
perimeter areas on flat roof.

2. Pay particular attention when
working in perimeter areas and on
pitched roofs.

3. Keep the building site orderly!
4. Be aware of any overhead

cranege!
5. Ladders should be long enough,

to be secured against slipping,
and in good condition.

6. Provide fire-fighting equipment
when working with naked flames
on roofs.

7. Remember: helmet, safety
shoes, and respiratory equip
ment.

8. Follow instructions for working
with hoists and other lifting
equipment.

9. Ensure that all safety equipment
is secure before leaving for the
day.

10. Secure openings, skylights and
corners.

11. Follow instructions for electrical
tools and equipment.

12. Keep emergency exits and
escape routes open.
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