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expansion joint by designer
Spe 8

Figure 37 — Metal expansion joint Figure 38 — Flush expansion joint

cap, single-sloped, fixed one side
Note - The figures are not to scale, and “membrane system” may mean a single layer or multiple layer system depending on its
application.

Figure 39 — Proprietary expansion cap with underflashing
Note - The figure is not to scale, and “membrane system” may mean a single layer or multiple layer system depending on its

application.

20. Complete all upstands, downturns, pipes etc with an over-flashing.

21. In general, install additional layered flashings to all other junctions (not covered specifically
above) such as plinths, air-conditioning unit runners, water-tank feet, balustrade feet or posts,
for example by heat forming and welding.

22. After all the detail work has been completed, lay the full membrane sheets. Chalk a line
where necessary to position and align the sheets prior to installation to ensure a good layout
and correct and even over-lap welds. All adjacent end laps must be staggered.

23. All laps must be parallel or perpendicular to the slope of the roof so that the flow of water is
over the lap and never against or into the exposed lap edge.

24, Overlap all membrane sheets by 100mm minimum at sides, and 150mm at the ends of rolls.
All overlaps must be heat-welded including flashings to achieve a waterproof joint.

25. Always start at the lowest point of the area to be laid and work up the slope to the highest
point.

26. At completion, check all welds for total bond and if practical carry out a water test.

27. Clear off all excess materials and plant, leaving the site clean and tidy.

28. If the modified bitumen membrane is a plain finish, apply the recommended film-build/number
of coats of protective coating.

29. Complete the appropriate quality control sheet as the job progresses. Sign off at completion

with the Main Contractor and file accordingly.
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7.4 Muliple-layered Systems
To provide additional protection and long-term waterproofing, a multiple layered membrane system
may be specified.

In a two-layered system, each sheet must be fully waterproof in it's own right, thus the following
sheets cannot be considered to form part of the two-layered system:
* A thixatropic bedding compound

* A perforated vent sheet

* A mechanically-fixed sheet

7.5 Coating and Protection
Mineral-finish membranes provide inherent UV protection provided that the mineral granules
themselves remain firmly embedded in the membrane and do not normally require coating.

Plain-finish bituminous membranes as supplied from the Supplier must be coated to provide various
properties or combinations thereof as required, including to:
* Provide UV protection

* Reduce heat absorption
* Provide wider colour selection

* Enable a specific design appearance or colour, with a light reflectance value of greater than
40

* Enable the collection of potable water

After installation, the membrane must be left for a suitable period as recommended by the Supplier to
allow for the release of any installation tension and for any oxidisation of the outermost face to occur.
Following this, the modified bitumen membrane system must be checked and any maintenance or
repair work carried out. Then the membrane should be cleaned ready for any final coating.

Membranes are to be coated in accordance with the Supplier's recommendations.
Low slope structures must be coated with suitable immersion-resistant type paint.
Mineral-finish membranes may also be coated.

Coatings must be kept clean and free of algae infestation. Coatings may require re-coating every 5 to
7 years, depending on the local conditions and the Supplier's recommendation.

7.6 Over-Surfacing

There are times when the modified bitumen membrane system is over-surfaced for various purposes
that can involve a wide range of other systems or materials. This section covers the majority of these
situations, and addresses the general membrane installation and protection requirements. Refer to
the building consent documentation and/or the Supplier’s recommendations.

7.6.1 Roof Gardens
Roof garden systems themselves (e.g. drainage procedures, filtration cloth, composition of
scorias/soil/etc) require specialist design, and are outside the scope of this Code of Practice.
However, for the membrane system itself, and in general:
* For all roof gardens, the minimum modified bitumen membrane system must be a double-
layered system to ensure watertightness. The top layer should be a membrane specifically
designed for roof gardens that incorporates a root-resistant additive to resist root attack

* Ensure all drainage outlets are mechanically fixed, and that leaf guards are installed and
wrapped in geo-textile

* Roof garden membranes to both the floors and walls must be protected from mechanical
damage e.g. from spade/shovel strike

* A free-draining/protective layer should be installed between the membrane and the body of
the garden
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7.6.2 Insulated Roof

Insulated roofs themselves require specialist design, and are outside the scope of this Code of
Practice. Detailed instructions must be obtained from the Designer and/or Supplier. However, for the
membrane system itself, and in general:

* Foam panels can be tapered to provide falls of uniform thickness if the substrate has been
designed to provide a fall

* The panels should be installed in an interlocking brick-like pattern

* The panels can be directly fixed to the substrate by a mechanical fixing method or if over a
vapour base sheet by a cold adhesive bed or with bituminous membranes designed for the
purpose

¢ Any modified bitumen membrane system over foam panels must be a double layer, the first
being a self-adhesive or cold-fix type to avoid the use of flame and the cap sheet torched-on.
All laps must be heat-welded

e Some proprietary systems are available where a bituminous membrane is pre-attached to the
foam insulation. These would be laid as per the Supplier’s instructions with overlaps heat-
welded, and then a cap sheet applied

* Roofs that involve foam insulation immediately under the membrane should be non-
trafficable, other than for maintenance purposes

7.6.3 Inverted Roof

An inverted roof is where insulation is placed above the modified bitumen membrane system and
then protected by another material. This work is carried out by other trades and it is the responsibility
of the Main Contractor to ensure that adequate protection of the membrane system is in place before
the application of the other material.

Concrete screeds must only be placed over a bituminous modified bitumen membrane system that
has been protected with polythene sheet, foam panels, XPS, HDEPS or other suitable protection
materials that act as a slip membrane to reduce tension on the modified bitumen membrane.

7.6.4 Ballast

Cap sheets are supplied with mineral granules bedded into the bitumen or sand-faced. If further
ballast is required, for instance where a specific colour is required, it should be laid over a protection
drainage sheet/pad or geo-textile.

7.6.5 Direct Tiling
Do not direct tile in a thin-bed adhesive over a torch-on membrane system. See section 7.5.6.

7.6.6 Tiling Over Screed

If a tile decking over a screed is specified, the membrane must be protected with a suitable release
layer such as heavy gauge polyethylene. Then a minimum 30mm concrete reinforced screed is
installed and left to cure before the tiles are laid. The screed and the tiles must incorporate
expansion joints at maximum 3m x 3m grid centres and at the perimeter of the deck.

7.6.7 Pavers

Pavers are usually installed by a following trade, usually on proprietary paving support pads, which
protect the membrane and allow drainage. Ensure that the support pads themselves and their
spacing are such that they can sufficiently spread the load of the pavers and the expected traffic load.
See section 7.5.8.

7.6.8 Raised/Removable Surfaces
Proprietary systems or supports (sometimes called a “chair”) exist which can provide raised or
removable surfaces over a torch-on membrane system, or they can be custom-designed.
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Such systems are or should be designed to allow water to pass through and are not part of the
waterproofing system. Instead, they provide a protection layer by eliminating any direct traffic to the
membrane. Thus, the raised surface could be designed to finish level with the internal finished floor
level as any water that does fall through will be dealt with by the torch-on membrane system itself,
which must be 100mm below the internal finished floor level as required by E2/AS1.

There is a range of proprietary systems, but the key principles offered should be:

e That the finished surface of the pavers will allow water to pass through, usually a 5mm gap
between pavers

e That the finished surface is well-supported, such that it will not deflect under the expected
normal traffic loads

* That the support mechanisms will not damage the torch-on membrane system, either by
having a great enough number of individual supports or by the use of a support system that
sufficiently spreads the load so that there are no unacceptable point loads

e That any support component will not penetrate the torch-on membrane, unless specifically
designed and detailed to do so

* That there is a 12mm minimum gap between the pavers at the edge and any adjoining wall or
balustrade

7.7 Resurfacing

When an existing roof membrane system has deteriorated beyond repair or the substrate is suspect
and it is not advisable to overlay it, then the existing membrane must be removed and a new torch-on
membrane system installed.

Removing an existing roof membrane exposes the building to potential inclement weather and
therefore must only commence and/or proceed with sufficient long term fine weather forecast for the
completion of the project. If this is not possible, install a temporary weatherproof protection system
over the working area as required.

Depending on the size of the project, it is recommended that the removal of the existing membrane

and installation of the new membrane be completed in stages, sealing all leading or exposed edges
at the end of each day. Avoid removing large sections that cannot be protected from the weather or
resurfaced that day.

The work should be planned to cause the least possible damage from water or other building material
ingress or disruption to the building occupiers, operations or activities.

The work procedure to be followed is:
1. All existing membranes including flashings are to be removed back to the substrate

2. The substrate is to be checked, repaired and prepared for resurfacing. Any ponding areas
are to be made flush before laying any new membrane

3. If the substrate is plywood, check and remove any faulty plywood and/or supporting timber.
Replace with treated timber and CCA treated plywood (H3.2 grade), see section 5.2.4.1

4. All existing metal flashings that are faulty are to be removed and replaced

Check the falls and recreate where required to ensure that surface water will drain to the
outlets

6. In general, thoroughly prepare the surface, then prime with an approved bitumen primer
before installing the new membrane

7. Use Figure 2 and Table 6 to select the correct torch-on membrane system for the project,
giving consideration to venting the substrate

8. Install as per section 7.3
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7.8 Accessories

Accessories (often called ancillary products) should be sourced from the membrane Supplier with the
membrane to create a complete system. Other than box sumps in gutters that can be preformed in
the substrate, all other accessories are purpose-designed and constructed from non-ferrous metal or
a composite material e.g. thermoplastic, rubber or similar.

Such accessories or ancillary products should be a single component.

Where practical, the flanges of all accessories (other than air vents) should be fitted, mechanically
fixed and recessed into the substrate to create a level surface for the membrane to cover over, unless
under-flashed to sandwich the flange between.

Typical roof accessories should be rebated into substrates where possible, and include:-
e Box sumps — placed in gutter and roofs at low points. Preformed in square or rectangular
shapes, with one large drain. Some models also incorporate overflows.

e Scuppers — often referred to as parapet box outlets. Preformed with flanges and a pipe
tongue to go through the parapet into an external rainwater head or a downpipe.

e Overflows — a variety of preformed models and shapes are available. They should be
installed at a height to allow excess water to be drained away safely rather than flow into the
building structure. They are very often standpipes with the top level set well below the
highest flashing or upstand level.

* Drains — a range of purpose-designed drains installed in the roof substrate allow surface
water to drain away. The most common are often referred to as a “dropper”, preformed with
a flange, a clamp ring and a non-return tongue that fits into the downpipe.

e Drain grilles — often referred to as leaf guards, purpose-designed and manufactured from
non-ferrous metal or a composite material, either loose fitted or held in place by a flange

* Air-vents — cone type (mushroom shaped) or low profile, both with caps to allow moisture
vapour to dissipate whilst preventing rainwater entry

Other accessories supplied for use over torch-on membranes include:
e Paver supports, duckboards, support pads — purpose-designed, preformed out of
thermoplastic rubber to provide support for concrete pavers or timber framing for catwalks or
duck boarding. These pads provide protection to the membrane and permit water drainage.

* Walkway matting - often produced out of recycled rubber granules, the matting provides
protection to the membranes from maintenance traffic and incorporates other features, such
as sound deadening acoustic and anti-slip properties

* Protection/Drainage mats — a range of products available from profiled HDPE protection
sheets to purposely designed drainage cores incorporating geo-textile

7.9 Post-Installation Work
The Applicator must clear from the worksite all installation debris, cut-offs, scraps, and protective
wrappings on a daily basis.

During the course of regular in-service maintenance, the whole roof or deck should be systematically
checked and a note made of any items requiring attention. The following checklist (as a minimum)
should be used:
e Surface protection — check that the surface protection layer is in place and complete. Note
any wind scour, displacement of ballast, cracked or damaged pavers

* Flashings — check that flashings are intact and fully secured with pointing or sealing complete

e Upstands — check that upstands are intact, fully adhered, and adequately protected. Note
any areas of distortion or stress and any blistering

* Penetrations — inspect the torch-on membrane around each penetration. Ensure that
flashings and upstands are intact

e Edge trims — check for signs of movement, displacement, or stress, particularly at the joint
between torch-on membrane roofing and metal trims
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* General area — examine the whole of the general roof area and note any areas of stress, any
signs of blistering, or any indications that the roofing is detached from the substrate. Record
the extent and type of any defects

* Check lap joints for integrity

* Drainage - inspect all gutters and rainwater outlets and discharge points. Ensure they are
clean and that water discharge from the roof is uninterrupted. Carefully examine the junction
between the torch-on membrane roofing and rainwater outlets. Note any apparent defects or
signs of silting or ponding

* Inside the building — check inside the building for any staining or indication of damp
penetration or condensation, which could be related to the roofing

Completed torch-on membrane roofs must not be used for storage of materials unless fully protected
by rigid durable sheet material, and no work by other trades may be carried on or over an unprotected
torch-on membrane.

710 Testing

The roof should have the drainage outlets temporarily blocked and the roof flooded to check the
integrity of the torch-on membrane system. On large roofs, sand bagging may be required to prevent
the spread of water or to contain it to allow 50mm depth to be achieved across the area being tested.
The flood test must be for a duration of not less than 48 hours.

Once the membrane system has been checked and tested, the roof can be handed over to the Main
Contractor and written acceptance of the torch-on membrane system obtained as installed.

711 Post-Installation Penetrations
A major reason for future leaks in a torch-on membrane system is penetration of the membrane by
other following trades during the construction project or at a later date.

Although the size of the penetration is important e.g. a skylight compared to a TV cable, the most
critical aspects are the skills of the tradesperson, how the penetration is detailed and how the work is
carried out.

Unless the work is of a major nature, such post-installation penetrations will usually be minor and
often not consented. However, this does not reduce the requirement that such work be carried out to
the same standard as the original installation. It will usually require more attention to detail for a
successful integration of the new work with the existing. It is highly recommended that the original
Applicator, Designer and/or Supplier are consulted to ensure that total waterproofing integrity is
maintained.
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8. Maintenance

8.0 General
A torch-on membrane system, which has been designed and installed in accordance with this Code
of Practice, should give trouble free service for many years, provided it is properly maintained.

Similarly, Building Owners would expect their roofing system to remain durable. In New Zealand, the
Building Code requires that roof claddings, with normal maintenance, are waterproof for at least 15
years.

The serviceable life of torch-on membrane roofing systems depends on:
* The underlying building design and construction

* The stability of the substrate

* The type, grade and formulation of the torch-on membrane system installed
* The thickness of the finished application

* The standard of installation by the Applicator

e The level of UV exposure and/or protection

* Activities that occur on and over the torch-on membrane

* Attention to maintenance requirements

Preventive maintenance by regular inspection checks is highly recommended, rather than waiting for
either catastrophic failure to occur or systematic failure to become evident.

The frequency of inspections will depend upon local conditions, use of or activities on the membrane,
close proximity of trees, degree of atmospheric pollution, etc.

It is recommended that the Designer, Supplier and/or Applicator notify the Building Owner in the
writing of the contract liability conditions and maintenance requirements of the torch-on membrane
system.

All references to Building Owner or Property Owner and their responsibilities, also apply to the
property management company, the lessee or the tenant.

Prudent risk management of the building as a whole suggests that regular inspection and
maintenance of the torch-on membrane is an important part of avoiding future problems.

Further, to ensure the best and regular care, such work should form part of any maintenance
contract. Ideally the regular inspection should be carried out by the Supplier and an approved
Applicator.

8.1 Defects Liability

Post practical completion maintenance defects liability requirements are covered either in the original
contract documents for the construction of the building, the resurfacing tender documents or any
other written commercial obligations. The obligations extend to the end of the Defects Liability
Period, the length of which will have been stated in the contract.

The Property Owner should read these documents and be aware of the maintenance defects
liabilities.

8.2 Preventive Maintenance
The long-term performance of the torch-on membrane system installed on any building is reliant on
the property owner implementing a good housekeeping or preventive maintenance programme.

The roof should be inspected periodically to determine its condition and any areas of concern
identified, including moisture ingress to the interior noted. Any problems must be reported to the
membrane Applicator or the Supplier, so that prompt remedial work can be carried out.

The following are some of the requirements. Others are covered under various headings throughout
this Code of Practice, or in an inspection checklist provided by the Main Contractor.
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8.2.1 Checking

During and after other trades’ work is carried out on the building (for example the installation ofa TV
aerial or air conditioning unit), a check should take place to ensure there is no damage to the
membrane or any potential water entry created. Call on the service of the membrane installer if
required.

8.2.2 Clearing
Check gutters, sumps, drains, overflows and corners for accumulated rubbish, leaves, branches, silt
and plant-growth and remove anything that can cause blockage.

8.2.3 Cleaning
It is recommended that the membrane surface be washed down yearly at low pressure, to not only
clean the surface but also enable thorough inspection of the roof membrane.

8.2.4 Treating
Should any moss, mould or lichen infestation appear, treat with a recommended (by membrane
Supplier) solution and wash down at low pressure.

8.2.5 Inspecting

The complete membrane surface, including gutters, sumps, drains, flashings, penetrations and
upstands must be thoroughly inspected at least yearly, any areas of concern noted and rectification
work carried out.

8.2.6 Recoating

To ensure a coated torch-on reinforced bituminous membrane performs as required, it may be
necessary to clean, prepare and recoat every 5 to 7 years or at signs that the existing coating is
deteriorating. To extend the performance of the membrane beyond 15 years, the Applicator should be
engaged to check, carry out any repairs that may be required and recoat.

8.3 Notification of Remedial Work
The Property Owner is advised to notify the membrane Applicator or Supplier if they become aware
of:

* Faults found in the membrane

* Mechanical damage caused to the membrane.
e Subsequent installation work, such as TV aerial, vents, air conditioning unit, etc

¢ Building alterations or extensions

Prompt notification is vital to not only rectify a problem, but to reduce any subsequent water ingress
problems.

8.4 Maintenance Servicing
During the course of regular maintenance inspections the complete roof surface should be
systematically checked and any areas requiring attention should be noted. The following checklist
could be used:
1. General surface — Examine the whole of the general roof area and note any areas of stress,
bubbling or blistering, de-lamination from the substrate or within the torch-on membrane
system and note the extent and type of defects.

2. Surface condition — Check for accumulated rubbish, silt, leaves, branches and plant growth,
including moss, mould or lichen infestation and the overall condition of the membrane.

3. Overlap welds — Check all overlap welds in the membrane and flashing to ensure they are
fully bonded to the membrane, watertight and functioning as required.
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4. Surface protection — Check that the surface protection layer is in satisfactory condition. i.e. no
bare patches of mineral chip or peeling and badly oxidising paint film.

5. Flashings — Check all flashing are intact, fully adhered, not ruptured and functioning as
required. Note any bad rippling, distortion or stress areas.

6. Upstands — Check all upstands are intact, fully adhered, adequately protected and
functioning as required. Note any areas of distortion or stress.

7. Penetrations — Inspect the membrane around each penetration to ensure that the flashings
are intact, not ruptured, adhering and performing as required.

8. Edge trim — Check for suspect movement or stress areas, ruptures, de-lamination or
displacement at junction places or adjacent surfaces.

9. Abutting construction — Check parapet wall and other adjacent structures flashing and/or
linings for damage, rippling, distortion or areas of distress and cracking.

10. Expansion joints — Check movement or expansion joint upstands, flashing or capping to
ensure they are functioning as required.

11. Roof fixtures — Check all roof fixtures and fittings, flashings, collars etc are sound, not loose
or suspect.

12. Substrate — Check for depressions and ponding created by deflection in substrate and
investigate the cause.

13. Drainage — Check all gutters, sumps, outlets and rainwater discharge points to ensure they
are clear of rubbish and clean. Inspect all welds and flashings, note any rippling, distortion or
stress areas.

14. Sealants — Inspect all sealants to ensure they are not faulty and are performing as required.
Note any areas of concern.

15. Inside building — Check the interior of the building for any staining or dampness signs that
would indicate moisture ingress or condensation.

The inspection must be thorough, any areas of concern recorded and the installation Applicator or
membrane Supplier advised promptly. It is recommended that an experienced membrane Applicator
be used as they will know how to carry out a thorough inspection and the potential problem areas to
look for.

The original Applicator should be engaged to carry out the required repair work.

8.5 Repair procedures

Repairs should only be carried out after the type and extent of any defects have been noted and their
underlying cause identified. The intention of repair work should be to restore the roofing to its original
condition and ensure its continuing performance. All repairs should therefore be carried out using
materials, accessories and standards of workmanship etc, compatible with the original installation.

The Applicator carrying out any repair, recoating or resurfacing of the modified bitumen reinforced
bituminous membrane must do so in a manner that causes the least inconvenience to the occupiers
or normal operations within the building.

8.6 Recoating
Recoating of any torch-on membrane system must only be carried out with compatible materials, thus
the original Designer, Supplier and Applicator should be consulted before any work is carried out.

The recoating work will require the following:
* Remove all accumulated rubbish or plant growth

e Apply a recommended moss, mould and lichen treatment solution, leave for the required
duration

* Scrub, wash or water blast clean at low pressure to a sound surface.
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* Repair the membrane installation as required.
* Prime/touch up any areas of damaged coating.

*  Apply required number of coats of protective coating.

8.7 Re-Surfacing

Once the original torch-on reinforced bituminous membrane has reached its economic lifespan and
repairs and recoating are no longer an option, then consideration is required to either remove and
replace the membrane, or overlay with a compatible material.

Removal of the existing membrane and its replacement is covered in section 7.6.

Overlaying or resurfacing the existing membrane with a compatible bituminous torch-on membrane
system requires suitable preparation. Consult the membrane Supplier or an approved Applicator.
Suspect trapped moisture in the original membrane or substrate will require venting, either by the
installation of air-vents, a vent sheet in a double layer system, or both. A sound, well-adhered existing
membrane may be resurfaced with a suitable single layer reinforced bituminous membrane.

Irrespective of which torch-on membrane system is proposed, thorough surface cleaning and
preparation is vital to ensure good adhesion and long-term performance of the new membrane. The
following is required:
e Apply a suitable moss, mould and lichen solution to the complete membrane surface and
leave for the prescribed period

* Water-blast clean and leave to dry
* Repair the existing membrane to render it weathertight
* Heat and remove any degraded material to restore a sound surface.

* Heat and remove the existing mineral finish, or heat to bring-up the bitumen and press
mineral down into the membrane. Alternately overlay with a bitumen compound. Either
system must provide a suitable surface for good adhesion of the new membrane.

* Install a vent sheet, air-vents or both if required
* Install cap-sheet of the selected finish

e Coat with a protective coating if required

All installation work should be carried out as covered in sections 6 and 7 of this Code and the
membrane Supplier’s written installation instructions.
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