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Scope

This paper concentrates on the particular

requirements and minimum standards necessary for

roll-formed, self-supporting secret fix roofing
systems.

The basic principles and requirements for secret fix

systems which have been learned by the industry

with years of experience are described. However, in

all cases a designer should refer to the published
information of a manufacturer for the particular
. requirements of his product.

The performance demands on a secret fix roofing
system particularly at low pitches are many and
cannot be assumed. The items and principles of

this design guide should be considered at an early

| stage in the design of the overall roof by the
building design team. To leave the design and
specification of the roof to a late stage will

inevitably result in compromises in the performance

of the roof.

Composite secret fix systems are not covered
within the scope of this guide.
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Termin0|ogy (in the context of this paper)

Clip - aluminium or steel bracket attaching one, two or
three ribs to a separate spacer system or to the

Secret fix roofing system - self supporting metal
profile with virtually no through fixings. Variously
expressed as concealed fixing, standing seam, clip fix, structure.

Fixed point - anchorage to prevent slippage or creep of
the sheet. Also referred to as a positive fixing or
anchorage point.

e

FIXED POINT

Cinch strap - or panel strap is used on some profiles to

Hailter - extruded aluminium bracket providing function
reinforce the end lap with a backing plate.

of spacer between liner and weathering sheet and of

anchorage against uplift.
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Introduction

2.1 History

The principle of fully supported
secret fix roofing is centuries old and is
seen on cathedral and church roofs.

The materials used were mainly malleable such as lead

and copper. Roll-formed self-supporting secret fix

roofing originated in Australasia/USA approximately 40-

45 years ago. They were introduced into Europe
approximately 30-35 years ago and into the UK
approximately 20-25 years ago.

Self-supporting secret fix roofing systems were
introduced to reduce the risk of leakage at fasteners
and side and end laps. Their success can be seen in
the increasing market share they are taking. Their
design features allow metal roofing into new markets
such as very low pitch roofing as a competitor to fully
sealed membrane roofing.

The materials for roll-formed secret fix roofing are

primarily steel and aluminium, although other materials

are used but to a smaller degree. Most of today's
profiles are based on original Australasian/American
concepts.

2.2 Systems

Secret fix roofing systems have a variety of forms of
connection to the structure and methods of lapping.
Typically these are:-

ATTACHMENT
By clip or halter
By direct fixing through concealed flange of roofing
panel

LAPS
Spring snap lap
Mechanically seamed lap
Batten cap over butt joint
Panel engaged and rotated through 90°

The method of weather proofing the interlocking lap
varies from system to system. Some rely on depth and
the formation of an anti-capillary groove within the
upstand whereas others employ a secondary sealant
strip either factory or site applied.

MECHANICALLY SEAMED LAP

Most systems without secondary sealing strips are
permeable to the passage of internal moisture vapour
allowing the roof construction to breathe through the
ribs whereas systems incorporating sealant strips
release internal moisture vapour to the atmosphere by
passive ventilation longitudinally at the rib extremities.

A common factor in all systems is that the attachment
does not result in an exposed pierce fixing. This
reduces the risk of leakage at fasteners, one of the
primary reasons for the success of concealed fixing
systems.

The cover widths of standing seam profiles are usually
less than those of trapezoidal profiles and there is less
profiling resulting in wider pans, excellent for drainage
of rainwater.



2.3 Applications

Secret fix systems can be used in either a single skin
application or as part of a double skin construction
incorporating insulation, vapour control layer, liner sheet, etc.

Secret fix systems are used for new build construction,
re-cladding and the over-roofing of flat roofs.

2.3.1 Refurbishment
Single skin sheeting is primarily used in re-cladding or
over-roofing.

Re-cladding is where a new sheet is positioned over an
existing asbestos cement, or metal sheeted roof. Itis
supported on a sub-purlin fixed to spacer brackets
positioned in the troughs of the existing sheets and fixed
to the existing purlin system. Insulation is normally
added to upgrade the roofing.

TYPICAL REFURBISHMENT CONSTRUCTION ONTO
EXISTING DECK

Over-roofing is where a new sheet is positioned over
an existing flat roof (ie felt, asphalt). A substructure has
to be installed to create a pitch to drain water away,
preferably to an external gutter. The substructure
usually consists of a purlin system supported on
brackets or stub columns fixed back to the existing
support structure, for example concrete slab, steel
frame or timber joists.

The substructure must be designed to evenly distribute
all roof loads back to the existing structure. Insulation is
usually added to upgrade the roofing.

The existing roof should be sealed to provide a vapour
control layer, particularly where new supports penetrate
the existing weatherproof layers.

Single skin over-roofing (ie cold roof, umbrella
roof), where the insulation is on the existing
weatherproofing and where there is a substantial
void under the new metal sheeting, can be subject
to condensation. Designers should consider the
risk of condensation and take the relevant steps to
alleviate the problem. The void must be cross- t
ventilated with an eaves/ridge gap of, nominally, 1
25mm recommended and air leakage from within the |
building prevented.

Condensation controlling coatings to the underside of
the secret fix sheet are available. These are factory
applied and hold moisture until evaporation can take
place. They do in fact speed evaporation.

Fixings and brackets/halters should be resistant to the
effects of the occasional condensation.

In both the above cases, the new sheeting and
substructure is lightweight adding a minimal additional
dead load of approximately 6-15kg/m? to the existing
structure.

2.3.2 New build
Double skin constructions are usually used for new
build, although they can be used for refurbishment.

The roof construction consists of the secret fix outer
sheet, insulation, liner sheet or structural decking, and
where required, vapour control layer and breather
membrane. The method of creating the insulation depth
is dependent upon the type of system:

Variable height clips/halters:- some systems offer a
range of clips of varying heights to accommodate
various depths of insulation. The clips are fixed direct to
the purlin system through the liner sheet (and vapour
control layer). Clips can also be fixed direct to a
structural decking with rivets or specially designed
decking fasteners.




Spacer purlin and support brackets:- systems which
only have one height of clip or do not use a separate
clip, use a spacer purlin system (zed, top-hat, or
proprietary rail system) supported on brackets fixed
direct to the purlin system through the liner (and vapour
control layer). Spacer purlins without brackets can be
fixed to structural decking.

NEW BUILD INCORPORATING LINER SHEET

in most cases the outer sheet acts independentiy of the
liner sheet. The outer sheet takes all external loads and
transfers them direct to the purlin/support system. The
liner sheet supports the insulation (and vapour control
layer), takes internal wind loadings and provides lateral
restraint where required.

0.4mm steel liner sheets are not walkable. 0.7mm steel
liner sheets of profile depth 30mm plus are walkable
and can assist in general safety during construction,
remove the need for boards and allow fast initial
weathertightness of the roof. Screws should be 5.5mm
diameter with 15mm diameter washers and be fixed at
2 per sheet at either side of the side lap with 3 per
sheet through the spacer purlin and support e
bracket lap.

The use of a long spanning structural deck alleviates
the need for secondary purlins with the decking
spanning from rafter to rafter, usually transverse to the
run of the outer sheet.

A vapour control layer should always be used because
the structural deck will be across the falis and not self-
draining in the event of construction water etc.

In this case, clips/spacer purlins are set out diagonally
across the sheeting to evenly distribute all loads to the
decking. At the eaves and ridge position, where
clips/spacer purlins have to run continuously in the
direction of the decking profile, the decking has to be
strengthened at these positions, usually by steel plates
at the ridge and a steel channel at the eaves position.

Alternatively a counterbatten and batten arrangement
consisting of top hat plus zed or proprietary rail system
can be used to distribute loads evenly over the
structural decking.

The engineer responsible for the roof design should
bear in mind that the method of attachment of the secret
fix profile to the structural deck will result in point loads
or line loads rather than a distributed load. Also, the
method of fixing the spacer purlin to the deck may have
to resist shear forces as well as tensile forces. Screws
are not normally appropriate for structural fixing to light
gauge decking and structural rivets, suitable designed,
offer a more reliable solution.

NEW BUILD ONTO STRUCTURAL DECK






