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- Waterproofing and thermal insulation of metal decking

The corrugated sheel, becalss of is light-
weight and relalive cheapnass, I8 baing in-
creasingly considersed by plannars and bulls
dars. Couplad with a steef freme structune, il is
possible to miy expand bullding sizo wil-
hout the need for larmge foundations. The com-
bination ol 5 h, light welghit and reduced
cosi has Incresasad construction, not
anly of Industrial property but sports facilliiss,
maating halls and many other facilittes, Many
ol the new bulldings have tean bulll with flat
mools and these must in &l cases be protecied
by additional watarprooiing.

Unfartunately, the sama cheratlenstcs which
make the corrugated shest so inleresling and
In some cases imaptacestla can contribute 1o
problems in rslafion 1o waterproating and ther-
ma| insulation. Metal sheoting s subject o
considerable  themmal movement, vibration
and fexing and all the stress generatad by this
maovamant falls upon (he waterproofing msm-
brane. The results of using materals which
cannol cope with the movement of metal dec-

king are avidenl. Many failures have lurmed the
designer away fram the flat rool. The develop-
ment of Torch-on High Pedomance modified
bltumen polvestes reinforced membranes will
Fuarantau ihe long lerm impemeability of
i-g;:wmghlt flat roof decks. It is also necessary
when dasigning the rool deck to ensure that
details ara carafully thought oul, avolding the
pessibility ol bullding unnecessary siress Inio
Ihe structure,
INDEX S.p.A. Intends with this apedification
leafisl to Hustrate to planners and buildars,
compiels syslems covering some of the moe
common types of walerprooling problems
Through the main siruciure, vibralkons caused
by the manhq;‘wraung insida [he buliding
are sasily fled o Lhe rool. On light
weight decks the loadings creatad by snow
and wind, etc; causs the ool deck lo Max
which, In tum, causes tension In the walor-
raofing membrans al & point along the over-
aps ol the metal shests, and similarty the mao-
vemenis causad sven by light winds will maks

the rool swing and If the material is not properly
fixed around the perimater, wind cin cocss tha
watarproofing membrana and tha nsulation to
bacome detached.

Energy consarvation does mean an increase
in tha thickness ol insulation snd this 5 a
turthar reason wihy traditional roofing lells ha-
ve broken down, As hesi i unable o @scaps
hrough the rool, exiremaly high temparmiures
build up an the mof surface which will dry the
tedt and make It more Inclined to crack under
siress. In ordar 1o Increase the ife of a ool it ia
namssﬁmumbum bitumen &nd mambra-
nas which copa with stress, parform in high
Iemparature and are resistant 1o agelng. The
watarproofing mambranes FLEXTER TESTU-
DDand HELASTA are endowed with (hess
charaglensiics. They hava high mechanical
resisiance coupled with excelleni elasticity
and they am resistant fo faligue, sheor sirpe-

ses and ageing. Therefons they can be applied
and loft heavy protection such as thick
paving or gravel.
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SUSPENDED STRUOCTURES

panels, glass fibra panels, foamed palyuretha-
ne of 35 kg/m? and expanded polystyrena of

vious layer and fully bonded to it allowing for a
100 mm overlap and, then being turned and

MONCLITIC INSULATING PA-
NEL WITH A MEMBRAMNE, INDU-
STRIALLY PRE-APPLIED
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ol a cold extruded adhesive of the VEDATEX
I a
Al surtaces o which the waterproofing mem-  /EZ 588 FET0ICal Sala) ueing 300 grime. The b
brane will ba bonded, including elevations, metal decking using the same procedure. For
gullies, joints, etc. should be reated with a unfaced insulation, prior o the application of
coat of bituminous primer. Eﬁ walterproofing membrane, a bitumninised
of 1,200 gr/m*® should be bonded to the
VAPOUR BARRIER panels, again?nllmwng the sama procedura.
Where there is the possibiiity that the area to
be covered will have a relative humidity in ex- WATERPROOF COVERING MATERIALS
cess of 80% at 20 °C a DEFEND ALU vapour The walerproofing shall consist of a 4 mm thick
barrier should be used. This is a membrane | EXTER TESTUDO SPUNBOND POLYES-
manufactured from bitumen, modified with TER 4 (LC.LT.E, Agrement Certificate No
atactic polypropylene and reinforced with 6/ 400/95 membrane based on elastomers and bi- LEGEND:
_}Eﬂ ;11":“ ngt_l ;rlrunrlr:;llzn ﬁnﬂlsﬁgn hm gl;g Ium?: mndl!':shl:l with atactic polypropylens
=] regul - rainforced with & continuous single strand e — i
23 Is totally impervious to water vapour. The extruded polyester non-woven isotropic fa- WATERPROCFING MEMBRANE [\ o)
sheet will be spot-bonded to the roof surface bric. The sheets will have an ultimate longi-
using a recommended propane gas torch, al- ludinal and transversa tenslle stress of B0
Iuwdlsng for a 100 mm overdap at the sides and kg/s cm Lfl..-"nlg 70 ka/5 cm respectively, and
ends. ultimate alengation of 50%, a hydraulic
pressure resistance to burst on free discs — oS LAVER BT T
THERMAL INSULATION including a 177 ¢m? |.e. 3 kg/em? surface LUSTRATION PURPOSES
In order lo ensure that condensation does not and a high resistance to 1,000 fatigue cycles
oc:mhr within the m.-llahun the thickness of %rla aﬁmﬂ;&mnm 3ﬂ';m in bath directions,
each instaliation panel must be chosen to en- uid be fully bonded to the Insu-
sure that the dewpoint is located above the lation using a recommended propane gas e VAPOUR BARRIER
vapour barrier, To avold thermal bridging, the torch and allowing for a 100 mm overlaps at
panels should ba placed side by side and ta- the sides and ends, For slopes exceeding
pad, If the total thickness exceads B0 mm two 20% the sheets should be mechanically faste-
offset layers each 30 mm thick shall be put ned at the top using expansion nails with 50
down. The Insulafion should be mechanically mm washers with a lotal of 4 fixings per linear WW}W& THERMAL INSULATION
fastened to the roof using expansion nafls or matre applied at the fransversal overlaps,
screws with a 70 mm diameler washer, The Whara the material is applied to vertical surfa-
density of nalling will vary in refation to the ces, it should be fully adhered, again using a
climatic conditions of the area. 5 to 10 nails per gas torch up to a height of at least 200 mm
m? should be used, with 8 minimum of 4 faste- above the expected maximum water level, A
ners per panel applied at the comers, 50 mm cap shestof apa -bllumen membrane of L750TT] MONOLITIC INSULATING PA-
from the edge. the type MINERAL DEFEND 3.5 mm thick, MNEL WITH BITUMINIZED FELT,
For curved rofs the central part of the panals sell-protected with a mineral surface. Defend, INDUSTRIALLY PRE-APPLIED
should also be nailed. When two layers are manufactured using bitumen modified by the
used, the first should be fastened by using one addition of atactic , elastomers =
nall only, pasitioned in the middie of each pa- and reinforced with fibre glass, should be laid
nel. Mineral cellular aggregates, mineral libre astride and parallel with the laps of the pre- -

25 kg/m? covered by a bitumninized feilt can be
usad. On slopes do not exceed 5% and
when the area is not particulary windy, foa-

flame-welded on the vartical section 1o a mini-
mum height of 200 mm above the maximum
water level.
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technical specification

All elevations and surfaces o which watar-
proofing will be adhered such as gullles, joints,
atc. should be treated with an adhesive bitumi-
nous primer,

VAPOUR BARRIER

Where thera is the possibility that the area to
be coverad will have a relative humidity in ex-
cess of 80% at 20 °C a DEFEND ALU vapour
barriar should be used, This is a membrane
manufactured Irom bitumen modified with
atactic. polypropylene and reinfarced with 6/
100 mm thick aluminium foil and fibre glass.
The sheet confirming 1o requiation UNI 8202-
23 is totally. impenvious o steam using a re-
commendead propane gas lorch, the membra-
ne shall be spot bonded to the surface allowing
for a 100 mm overlap. Where the matsnal is
applied to vertical surfeces it should be fully
adhered o a helght of al least 100 mm above
the expected lavel of insulation

THERMAL INSULATION

In order 1o ensure that condensation does nol
occur within the insulation, the thickness of
each installation panel must be chosen to en-
sure that the dewpoint |s located above the
vapour barrier, In order 1o avoid thermal brid-
ging, the panels should be placed side by sida
and taped, If the lotal thickness exceeds 80
mm two affset layers each 30 mm thick shall be
put down, The Insulafion should be mechani-
cally fastaned to the roof using expansion nails
or scraws with a 70 mm diameter washer. The
density of nailing will vary in relation to the
climatic conditions of the area, 5 to 10 nails per
m? should be used, with a minimum of 4 faste-
ners par panal applied at the comers, 50 mm
from the edge.

For curved roofs the central part of the panets
should also be nailed, When two layers ane
usad, the firsl shall be fastened using one nail
anly, positioned |n the middle of each panel.
The insulation consists of mineral cellular ag-
gregatas, mineral fibre panels, glass fibre pa-
netls, foamed polyurethane of 35 kg/m? and

axpanded polystyrena of 25 kg/m? coverad by
a bituminized felt. On slopes which do not ex-
cead 5% and for areas which are nat particu-
larty windy, foamed polyursthane and exparn-
ded polystyrene can be fixed to the metal co-
ver or to the vapour barrier using a minimum of
three strips par m® of a cold extruded adhesive
of the VEDATEX type, using 300 gr/m®. The
vapour barmier should also be bonded to the
metal dackir%ming the same procedure. For
unfaced insulation, prior o the application of
the waterproofing membrane, a bituminised
felt of 1,200 gr/m? should be bonded to the
panels, again following the same procadure.

WATERPROOF COVERING MATERIAL

The walerproofing layer should be a 4 mm thick
HELASTA P 4 Agrement LCILT.E. N. 400/83
mambrane based on thermoplastic elastomers
which show ultimate elongstion properties
agual to 2,000% and reinforce with a continu-
ous single strand extruded polyester non-
woven isotropic fabric. The sheeal shall have
a longitudinal and transverse breaking point
equal o 90 kg!5 em and o B0 kg/5 cm respec-
tively. It shall show flexibllity at a temperature
below -25 °C in accordance with DIN 52133
and resistance to 10,000 fatique cycles at a
tamperature of 0 °C on an active siit opening
3 mm in both directions. When fixing, the mem-
brane should be fully bonded to the insulation
using a recommended propane gas tarch and
allowing for & 100 mm overiap at the sides and
ends. For slopes exceeding 200 the sheet
should be mechanically fastenanad at the top
using expansion nalls with 50 mm diameter
washears, with a total of 4 fixings per linear
imetre applied at the trasversal overlaps. Al the
vertical sections the shest should be lurned
and fully flame-welded up to a height of al least
200 mm above the maximum watar level.

A cap sheet of MINERAL HELASTA V 3.5 kg
should be placed parallel with and astride the
laps of the previous layer. Fixing must be by
fully flame bonding to the lower surface allo-
wing for 100 mm overaps and then turned and
flame welded on the verlical sections to a
helght of at least 200 mm above the maximim
water level. MINERAL HELASTA V is a mem-
brane based on thermoplasfic slasiomers
which show an ultimate L/T elongation in ex-

cess of 1,500% and it Is reinforced with fibre
glass. The sheet shall be flexible 5t a tempera-
ture below -25°C In accordance with DIN
52133 and resistant o 5,000 fatigue cycles at
a temperature of 0 “C on an active slit opening
3 mim in both directions with a maximum loss in
thickness squal to 50%.



1/ WATERPROOFING AND THERMAL INSULATION

CORRUGATED SHEETS WITH THE CORRUGATIONS FILLED WITH FOAMED

Monolitic insulating panels

Polyurethane with the upper surface covered by bituminized feit

SLOPE 1 - 5%

MIMERAL HELASTA

technical specification

A

A}I glevations and surfeces to which water-
proofing will be adhered such as guliles, joints,
ete. should be treated with an adhesive bitumi-
NoUs primer,

B) VAPOUR BARRIER

Where it is possible that the area to be covered
will have a high vapour content, a butyimastic
should be applied along the joints betwesn the
panels, and the distance between the fixings ol
the panels on the main struciure shall be of a
maximum of 1 matra for the longitudinai joints
and 1 fixing per corrugation transversally,

C) BRIDGING

Prior 1o the application of the waterproofing
membrane strips of HELASTA should be ap-
plied to bridge tha gaps in the panels. Strips of
HELASTA P 4 al least 140 mm wide should
be fully flame welded.

WATERPROOF COVERING MATERIAL

The waterproofing layer should be a 4 mm
thick HELASTA P 4 membrane based on ther-
moplastic elastomears which show ultimate
elongation properiies equal to 2,000% and
reinforcad with a continuous single strand ax-
truded polyestar non-woven fabric, The sheet
shall have a longitudinal and transverse brea-
king point equal 1o 90 ko/'s om and o B0 ka/s
cm respectively. It shall show flexibliity at a
temperature below —25°C in accardance with
DIN 52133 and resistance to 10,000 fatigue
cycles at a temperature of 0 °C on an agtive slit
opening 3 mm in both directions. Whan fixing,
“the membrana should be fully bonded to the

Insulation using a recommended propane
torch and allowing for a 100 mm overlap ﬂ?;:
gides and ends. At the vertical sections the
sheael shall be tumed and fully flame bonded
up to-a height of at least 200 mm abaove the
maximum water level, A cap sheel of MINE-
RAL HELASTA V 3.5 kg shoulkd be placed
parallel with and astride the overlaps of the
previous layer. Fixing must be by fully flame-
welding to the lower surface allowing for 100
mm overlaps and then tumed and flame-
bonded on the vertical sections to a height of at
least 200 mm above the maximum water lavel,
MINERAL HELASTA V is a membrane based
an thermoplastic elastomers which show an
ultimata LIT elongation In excess of 2,000
and Is reinforced with fibre glass, The mem-
brane shall remain fiexble at a temperatuns
below —25°C in accordance with DIN 52133
and resistan! to 5,000 fatigua cycles at a lem-
parature of 0 °C on an active slit opening 3 mm
in both directicns with a maximum loss in
fhickness equal to 50%.

SLOPE > 5%

MINERAL HELASTA [P

technical specification

A) B) C) See previous specification
WATERPROOF COVERING MATERIAL

The waterproofing shall consist of a biluminous
membrang of the type MINERAL HELASTA P 4
I.C.LT.E, Agrement Certificate M. 400v23, self-
profected by a mineral slate surtace and based
on thermoplastic elastomers which show an ul-
fimate elongation of 2,000% reinforced with a
continuos single strand extruded polyester
nor-woven isotropic fabric. The sheat shall
have a longitudinal and transverse breaking
point equal o 90 kg/s5 em and to B0 kg5 om
respectivaly. It shall show flexibility at a tem-
peratura below -25 °C in accordance with DI
52133 and resistance 1o 10,000 fatique cycles
ala temperature of 0 *C on an active slit opan-
ing 3 mm In both directions. The membrans
shall ba fully adhered to the insulation layer
using & propane gas torch and allowing for a
100 mm overlap &t the sides and ends and then
being tumed and fully-welded at the vertical
sacfions to a height of at laast 200 mm above
the maximum watar lavel.
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Upper face of the polyurethane covered by a
bituminous membrane

VALID FOR ALL SLOPES
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BITUMINGUS

technical specification

A) B) C) Sea previous spacification

WATERPROOF COVERING MATERIAL

The waterproofing shall conaist of a bituminous
membrane of the type MINERAL HELASTA P
& 41C.LTE. Agrement Certificate N. 400/93,
self-protected by a mineral siate surface and
based on thermoplastic elastomers which
show an ultimate slongation of 2,000% rein-
forced with & continuos single strand extrud-
ed polyester non-woven isotropic fabric. The
sheet shall have a longitudinal and transverse
breaking point equal to 80 kg/5 cm and to 80
kafs em respectively, It shall show flexibility at
a ternperature balow -25 °C In accordance with
DIM 52133 and resistance to 10,000 fatique cy-
cles at a temperature of 0 °C on an activa slit
opening 3 mm in both directions. The mem-
brane shall be fully banded to the insulation
layer using a recommended prapane gas lorch
and allowing for a 100 mm overlap al the sides
and ends and then being turmned and fully-
welded at the vartical sections to a helght of
at least 200 mm above the maximum water lev-
el. For slopes exceaeding 20 % the shesis
should be mechanically fastened at the top us-
ing expansion nails with a 50 mm diameater
washer with a total of 4 fixings per linear meatre
applied betwean the transversal overlaps.




DETAILS AND PARTICULARS

When dealing with the thermal insulation and
waterproofing of metal sheeting it must be re-
membered thal there are problems, These are
generally attack by moisture, the lightness of
the sheet when exposad to the wind forces and
the loadings caused by wind, rain and snow
accumulation.

Past experience has proved that the use of
adhesives only i not always enough to gua-
rantee a good adhesion of the panels to the
metal sheating. Thersfura a mechanical faste-
ning may be necessary and all walerproofing
membranes should be fulty adhered. Applica-
tion with the cold applied VEDATEX type ad-
hesive should be considered only for thosa
paneis wilh sufficient resistance and consi-
stency remambering the wind force limits re-
commended by the manufacturers. For areas
which are particularly windy it will be necessa-
ry o increase the number of fasteners for the
panels and also for the metal sheets, In order
10 eliminate permanent inflections all alements
such as chimneys, drains, skylights, etc, will
have lo be sustained using speciﬁc supporting
elements in addition to the normal supporting
structure for the metal deck. To avod pro-
blems caused by the independent movement
along the intersecting lines between the diffe-
rent sloped surfaces, specially shaped con-
necting shests will be used and the water
proafing will be appropriately reinforced in the-
se areas. Furthermore, it is useful to remem-
ber that on roofs with a slope under 2% it is
frequently possible to have the formation of a
countar-glope or subsidence with consequent
ponding and the accumulation of stagnani wa-
ter

When using perforated sheets to improve the
acoustic charactaristic af the area 1o be cove-
red it will be necessary to employ a vopour-
barrier such as polythene. Bitumen basad
membranes should not be used. Whan the
area to be covered has a high relative humidity
value only plain sheets can be usad. The ther-
mal insulation should be of a non-llammable
type and the waterproofing membrane should
at least be protected by a mineral surface or
batter still by a gravel layer (in this case the
Insulation can be reduced and a loose laid
waterproofing membrane without mineral sur-
tace can be used). In addition to the problems
conceming the planning and application of the
waterproofing, proper consideration must be
given to the main structure and the decking
system. Where appropriate this will be dealt
with in the following chapters

METAL SHEETS

In order to avoid loading problems when wal-
king on the roof and also in the application of
the vapour barrier, the Insulation panels and
the waterproofing membrane, the maximum
distance between the cormigations should be
70 mm at the top and a minimum of 15 mm at
the baottomn, At the overlap there should be a
refturm leg of at least 15 mm (see diagram). The
overlaps al the fop will be of 50 mm circa.
When prefabricated panels are used the pa-
neis will be butt jointed if the supporting girder
iz B0 mm wide or with a8 50 mm overlap il the
width of the girder is betwean 50 and 80 mm
For the last case il is necessary fo cut away a
slice of insulating foam from the lower panal.
The fastening of the metal sheets to the struc-
ture should be calculated in relation to the wind
force and the building height and for those
areas which are parficularly exposed the metal

sirips applied astride the and laps of the matal
sheats and for the side laps a flame-welded
DEFEND ALU membrane should be applied.
When applying the DEFEND ALU make sura
that there is support for the membrane or that
the profile has been filled up with & strip of
Insulation material. When this system is usad,

sheels should be fixed at every corrugation
Whan the vapour barrier |s fabricated using
saalants or self-adhesive aluminium strips, the
fixing of the side overlaps, which are ganerally
positionad al 1 metre centres should be in-
creased o one every 50 cm and at the end
laps, fixing should be al every corrugation,
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in order to avold circulation of humid air along
the corrugation of the sheets, it will be neces-
sary to seal the sheet al all overlaps, intersec-
tions, edges, chimnays, ete. Il the area to be
coverad shows a high relative humidity and
prefabricated panels are used, bulile mastic
sedls should be constructed at all overlaps and
side stitching at 500 mm cantras. This system
should provide an adequate vapour barrier,

VAPOUR BARRIER

Perforated corrugated sheets should not be
used when the area to be coverad |s liable to
produce a high level of vapour. For all other
siluations, when using perforated sheet, it will
be necessary (o apply a fire-resistant vapour-
barrier {dry-appled aluminium sheets reinfor-
ced with glass or asbestos fell).

Whan plain corrugated sheets are used it is not
always necessary to employ a vapour barier,
Itis Dn{ﬁ necessary when the relative humidity
within the building during the cold season is 5
gr/m? higher than the extemal relative humidi-
ty. Areas such as animal breeding housas,
swimming pools, very busy mesting halls, In-
dustry where a high level of water vapour is
prasent, industrial kitchens, etc, will require a
vapour barnier. The vapour barrier can also be
fabricated by using self-adhesive aluminium

SIDE. LAP
CETAIL




OF APPLICATION

THERMAL INSULATION

Prior to and during installation, all insulation
panels should be stored away Irom dampness
and humidity. At the end of each working pe-
riod, all insulated areas should have a water-
E:;ouﬁ'tg membrane applied and care should

takan 1o ensure that there is no danger ol
moisture entering the panels already laid. Pa-
nels will be laid side by side and if the fotal
thickness exceeds 8 cm, two off-set layers
should be applied. The density of the fasteners
will vary in redation to the climatic conditions of
the area, Use 5 to 10 nalls per m* buton a 4
metre wide strip around the roof perimeter the
number of fasteners should be increased to &
to 10 nalls par m2. The minlmum number of
lasteners for each panel should be of 4 fixings.
ane for each comar, with a minkmum distance
of 50 mm from the edge of the panel. Comman
nailing of several adjacent panals is not accep-
table. For curved roofs it will be necessary o
nail at the centre part of the panels also, When
two or more layers of panels are used, the
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FIXING on PARELS

lower panel should be fixed only with a central
fastening whilst the last layer should be fixed to
the metal cover following the procedure pre-
viously described. On rellefs the panals can be
fixed using hot oxidized biturmen with a nailed
fixing at 300 mm centres along the top; alter-
natively, a mechanical fastening only can be
used and in this case the number of nails
should be increased. When the panels are to
be protected by a layer of gravel (heavy pro-
tection) the insulation can be fixed using hot
mellad oxidized bitumen, by nailing at the cen-
tre of each panel, or with a strip of VEDATEX
adhesive. When an adhesive is used, and

is should only be applied to plain galvanised
uncoated decking sheet, it would be quicker to
employ a3-way extruder to apply the adhesive
5trips to the ribs of the metal sheats applying a
minimum of 3 strips per m®. When bonding to
the 4 metre wide stnp at the perimeter of tha
rool, 4 sirips of adhesive should be used and
depanding on the possible wind loading this
may need lo be reinforced with mechanical
tasteners. The mechanical fastening can be
achieved by using scraws, aluminium expan-

sion nails, welded screws, ele. havinga 70mm
diameter washer of galvanised steel or, in the
case of fixing with screws a recess which can
accept the screw head. Thera are now several

brane, Consult the insulation manufacturer for
recommendations regarding the correct pri-
mer, In areas of high wind, bituminous adhesi-
ves can be supplemented by the use of me-
chanical fastenars fixed through the first wa-
terproofing membrane. The second layer, in
this instance the cap sheet, should be fixed by
complete flame-bonding. Some European
countries favour the usa of a special fixing
along the side laps which is used prior o sea-
ling. Where this procedure is carried out, a
single layer waterproofing system may be
adopted, For slopes exceeding 20% the mem-
brane should be mechanically fastened at the
top using 4 nails perlinear metre applied under
the overlap at the top of the sheeat.

types of plastic fastenear on the market. Whilst
these are produced by specialised companies,
it should be remembered that the minimum
resistance of the complete screw/washer
should be above 90 kg.

WATERPROOF COVERING MATERIAL

The first membrane must always be caretully
bonded in order to withstand wind forces, the-
refore on those Insulations which cannol be
directly flame-bonded it will be necessary to
apply a layer of felt with a minimum weight of
1,200 gr/m?. Application may be made by cold
adhesive or hot bitumen, The membrane may
then be flame-bonded to this surface.

If the insulation to ba used has a surface which
is dusty Itis recommended thal a coat of primer
ba applied prior to laying the waterproof mem-

The fixing should have a 50 mm diameter zing
plated or galvanised washer. Screws or ax-
pansion nails may be used but the face of the
washer should be recessed so that when in
position the screw head does nol protrude
above the plate.

& Somm

M JERAL
TESTLDD o

m HELASTA
=) H

Eiwlnic

UPSTANDS, KEABS & CLOSURES

Whare the reof butts against a vertical section,
a prefabricated matal upstand should ba fixed
1o the decking sheet. The vapour barrier and
thie wat membrana should be exten-
dad up the vertical face and flly flame-
bonded; insulation, if included, should also be




‘2 DETAILS AND PARTICULARS OF APPLICATION

€

fixed to the upstand.
Where a prefabricated closure or kerb is to ba
used, this can be fixed through the steel work

| ]

+ INSULATION
THICKHESS

2 |0

A) 200V250 mm wide strip of FLEXTER TES-
TUDO SPUNBOND or HELASTA P 4 should
be flame-welded at the corner whare hori-
zontal and vertical sections meet. Finally a
layar of MINERAL FLEXTER TESTUDO or
HELASTA will be flame-bonded from the top
internal part of the upstand then turned and
welded to the horizontal area lor a distance of
atl least 200 mm.

B) In the instance whera the upstand |s al the
bottom of & slope the reinforcamant at the
basa should be considerably enlarged and
overlaps should not be made against the run
of water. H thermal insulation has to be turned

O =ioE et

supporting the deck. The watarprooling mem-
brane should be lumed and flame-bondad to
the intermal vertical face of the closure plece.
Should a much larger fascia trim be used, it will
be necessary fo fix an additional upstand be-
hind thha trim as described in the previous para-
grap

the helght, where overlaps ccour these should
be 30 mm,

The top of the upstand can also be straight and
in thesa cases the membrane will be protected
by a cover flashing or by a praformed recess in
the concrete or brickwork. When the height
exceeds 300 mm the upstand should be secu-
red with a mechanical fixing at the lop at one
metre centres.

==

DIMENSION OF UPSTANDS, KERBS &
SKIRTINGS

Al the top ol a slope or along the lateral rool
edges which run paralief to the slope, the mini-
mum height of upstands should be 100 mm
above the waterproofing level, whilst if it is
positioned transversally at the bottom of &nd at
right angles to the siope, tha minimum height
should be 150 mm on slopes of up o 20% and
250 mm where slopes axceed 20% ., The maxi-

00

R «F TERTUDO
o HIELASTA,

into the upstand 1o a heighl exceeding 300
mm, the bonding of the membrane should be
reinforced al the Iop with a mechanical faste-
ning using four nails per linear metre or by
using a fabricated cover llashing.

Covering of upstands on prefabricated pa-
nels using a single layer of water-proofing
membrane,

P 204

X o5 <hs 060

PN 207
Q25 he 060

WATERPROOFING COVERING OF THE
UPSTANDS, KERBS & SKIATINGS

The upstand should be given a coal of bitumi-
nous primer:

mum height of the upstand should be 800 mm.
Generally the upstand ar kerb s shaped as a
right angle (L) with the top bent down o protect
the top of the waterproofing membrane. The
thickness of the upstand will be determined by
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DETAILS AT YALLEY AND RIDGE
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Where a ridge or valley is formed and the pitch
iz in excess of 8° from horizontal each element
of the roof must have an independent suppor-
b il liembiaal o

n the case of a v y 10
allow the insertion of rainwater outlets. Where
the roof pitch is less than 87 it may be possibla
1o position one support to hold both elemants.
If the roof slopes do not meet at the valiay the
gap should be bridaed using a once bent metal
cover piece 200 mm girth and ideally this
should be fixed on one side only, The insula-
tion should then be brought down each slope
to meeat in the vallay. When tha roof slope is
less than 20% the ridge should be shaped in
such a way that no gaps are present. If il s not
possible for the sheets o meet at the ridge

one side only. For roofs with a slope of over
20% a galvanized metal ridge piece should
always be used. When prefabricated insulated
panels are used and the skope is less than 7%,
a 80 mm wide supporting rail positioned in tha
cantne will ba sufficient whilst for slopes of over
7% twio supports and an intemal ashing fixed
undemeath the panel is required. The water-
proofing mantle should be reinforced at ridge
and valley by using two bituminous membra-
Pa?n relnforced with the ‘non-woven' polyester
I

Astride the valley a 1 metre wide piece of FLEX-
TER SPUNBOND TESTUDO or HELASTA
P 4 should be laid and then the first layer of the
membrane should be applied allowing for al
least 200/250 mm overlaps. A 3 metre wida
strip of MINERAL FLEXTER TESTUDO or MI-
NERAL HELASTA P 4 should be laid and then
the first layer of the membrane should be ap-
plied allowing for at least 200/250 mm over-
IaEa.. A 3 matre wide sirip of MINERAL FLEX-
TER TESTUDO or MINERAL HELASTA P
4 should be applied running through the val-
ley. Finally, the second layer will be bonded
1o it allowing for 100/200 mm overlaps. At the
ridge sach membrane should be taken over the
top and fully bonded at least 200 mm down the
other side. When the slope is over 20% the
menbranes should be mechanically fastened
at the top and this should be protected by &
500 mm cover strip of MINERAL FLEXTER
TESTUDO or MINERAL HELASTA P 4.

fion and bonded to the top surface. The fla-
shing should then be fiked, as previously de-
scribed, and a 200 mm wide reinforcing piece
of TESTUDO polyesier should be bonded over

BEIR PO by STRIP
of HELASE o FLEXTER

MECHARCAL
FASLTE Rk

tha top of the flashing. Finally, the cap shest
should be applied, fully bonded. if the drip is
not feeding into & guiter, the bollom edge
should be 1o enable fixing to the vert-
cal wall of the structure.

Gl ikl 1T B
| SHERT
1

continuity should be secured by the use of a
galvanized metal ridge piece 200 mm girth
which should be once bent and then fixed on
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VERGES AND EAVES

Where waterproofing meets the edge of a roof
there is a need to take water either into & guiter
or away from the side of the bullding. Thera are
many ways of achieving this detail. One of the
easies! is to use a metal flashing to provide a
drip. The galvanized metal flashing should be
laid on the insulation and inserted under the
waterproofing layer for at least 100 mm. Both
surfaces of the flashing should be coated with
a bituminous primer. The flashing should be
mechanically fastened o the cormugated sheet
through the insulation using expansion nails or
gcrews applied every 500 mm and on every
averlap of the corrugated sheat.

Where insulation is present a base sheet
should be laid and then the vapour barriar
should be tumed over the edge of the insula-

The instances where gutters are not an inte-
gral part of the structure, the rool edge detail
should be constructed as described above.
For valley gufters the maln roof waterproofing
should be continued through the gutter and a
separate cap sheet inserted which will be
overlaid at the edges by the main waterproo-
fing cap shest, Concrete or metal gufters can
g.b lined wsing FLEXER TESTUDO SPUN-

METAL
RELIEFS
\




‘2 DETAILS AND PARTICULARS OF APPLICATION

EXPANSION JOINT

The expansion joint should be buill in refief,
therefore when the joint crosses a slope line,
the top area should be provided with drainage
outiets. The metal decking undemeath the ed-
of the joint must be supported on both
sides of the joint. The joint should be protected
by using a two piece prefabricated matal brid-
ging piece based on the dimensions given in
the chapter 'Upstands, Kerbs, Skirting's The
base should be 100 mm wide and be nailed 1o
the corrugated sheet. When prefabricated in-
sulated panels are used, the bridging pleces
should be lixed 1o supporting rails on each side
of the expansion gap. The bridging pieces
should be treated with a coat of primer and
these will then be covered by the waterproo-
firg membrane. The gap within the joint should
be filled hL::Ing a compressible insulating
material {g fibre) which is supported by &
matal plate which is fixed on onae side only. The
appiication of the waterproofing mantle should
be caried oul according o the chapler ‘Up-
stands, Kerbs, Skirting', type (A dr type (B) if
one of the sides of the joint directs water fiow.

and enabling the metal decking to be fixad lo
the sub structure thereby giving additional
support o the decking. When pipes and ele-
mants do not excead the above described di-
:I'IEHEH:!I'IE it will not be necessany to bulld a sub
rame,
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PIPES, CHIMNEYS, GIRDERS, ETC.

In order to obtain a comect and secure applica-
tion of the waterproofing, all protrusions
through the roof should be positioned at least
500 mm from joints, roof edges, skylights, etc.
Waterproafing round a cold pipe can be easily
effected by using a pipe sleeve. Propristary
pipe sleeves with | weathering collars
are readily avallable. pipe sleeve shouid
be installed using a piece of Tesiuda or Hala-
sta which is 100 mm larger than the flat base of
the sleave. The strip of watarproofing mem-
brane will be flame-bonded to the msulation,

o
Mo |

TESTLIDD sk
HELASTA /P

ROOFLIGHTS, PIPES, CHIMNEYS,
GIADERS, ELEMENTS WHICH PASS
THROUGH THE ROOF

Elements passing through the roof with dimen-
sions which exceed 150 mm or downspouts
exceeding 150 mm diameter should be sup-
ported where they pass through the roof, The
supports should be fixed to the main structure

thaen tha upper face wlil be heated and the pipe
sleave will be sel in position. Finally, further
layers of waterproofing will be applied and
dressed up the face of the sleeve. The head of
the pipe sleeve will be protected by a watar-
tight weathering coflar. In the case of hot pipes,
the pipe sieeve should ba 50 mm wider than
the piping and it will be taken down below the
lavel of the internal face of the decking sheet,

Where the lemperature of the pipe is in excess -

of 200°C the sleave should be 150 mm larger
to allow 50 mm of mineral wool insulation to ba
installed.

. .J_ 7 mm

LTI T

TESTLUDE wr
HELASTA /P

SMALL VENT PIPES

Small metal vent pipes ol up to 150 mm which
do not protrude more than 1507250 mm above
the root may have a plate welded fo the plpe.
This should be provided in its lower part, with a
truncated pipe which will go down for 150 mim
undern the rool. In order to re-establish
the vapour barrer, a strip of TESTUDO should
bi applied to the uncoverad part of the insula-

(b

| F—— WELDED FLAKIGE

fion. Care should be taken to ensure that a
good bond s achieved with the vapour barrier
and that there s sufficlent matenal to wald to
the outer waterproafing membrana.

TIE-RODS, SUPPORTING CABLES OF A
SUSPENDED ROOF STRUCTURE

The problem of waterproofing round tie-rods
and cables which pass through the roof can be
solved by using an Inverted gully or sleave.
These should be placed in position during the
mounting of the tie-rods. The collar will be
sealed Using a rubbar cap clamped to the lie-
rod with-a matal clip.

. TIE - R»RaD

RUBBER

METAL CLIP
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ROOFLIGHTS, VENTS, ETC.,

As already mentioned, additional suppor must
ba used to reinforce the area around roofiights.
The roofiight kerb may be prefabricated and
assembled on site or a unit complete with kerb
may be used, If sife assembied, refer to chap-
ter on ‘Upstands, Kerbs, Skirtings'. Rooflights
should be positioned al least 1 metra from the
roof edges, and expansion joints 500 mm from
pipes and other pratrusions. To ensure ade-
guate drainage of water, rooflights should not
be more than 10 metres long and not less than
1 metre apart. The application of waterproo-
fing material should be carried oul in accor-
dance with the datails given under the chapter
{ B} dealing with Upstands, Kerbs &
kirfings.

ROOE LIGHT
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MAINTEMANCE WALKWAYS

Specified walkways for maintenance stafl may
be indicated by positioning 1 metre wida strips
ol mineral finished TESTUDO or HELASTA to
mark the route. The strips should be fully
flame-welded on o the waterproofing mem-
brane after the application of a coat of bitumnl-
NOUS primear.

DRAINAGE

Each outlet should be so positioned as to en-
sure that the area o be drained should not
excead 1,000 m# and that the furthest point
from each outlel does not exceed 30 metres.
Whera outlets ara liable o excesd 250 mm in
diameter, additional support for the decking
balow the outlet should be aranged.

Thena are a number of proprietary oullets aval-
lable manufactured in cast iron, aluminium or
plastics although fabricated lead outlets are
still used. To provide a waterproof seal a piece

of membrane 100 mm larger than the outlet
flange should be loose laid on the area where
the outlet will pass through the roof, If insula-
tion is used, a recess lo accepl the piece of
material should be made. The spout of the
outlet will pass through the piece of walermproo-
fing material to which the flange of the outlat
will then be flame-bonded, The main roofing
membranes will then be fully bonded over the
top having been star cut tumed and moul-
ded into the mouth of the outlet, All surfaces of
the outlat should be primed before bonding.
When i Is not possible to incorporate an
overlfow pipa through a parapet it is advisable
lo reduce the surface area which each outlet
will drain. The table below has been compiled
on the basis of 3 litres/min, per m?,

AGREMENT (ERTIFICATES
AWARDED

FLEXTER TEST. 5P, POL. &

LC.LTE. N.400/95

UBAtc M. ATG 1616
BBA M. 90/2497/C - 80/2519
CSTB  N.5/92-924
BAM M. 2B0/86
HELASTA P 4

LCIT.E. N. 400/83

Drain with cylindrical opening Dirain with conical opening
Drainage Minimum Drainage =
area diameter area
m? of outiet m# )
@ 2 @ @ ;s
nomal nomal | increased | D (cm)|d (em)|h (cm)
sae chapter see chapter
“overflow “overilow
pipe" pipe"
50 33 8 T 47 8
64 43 9 a1 61 a9
78 53 10 113 75 10
as 63 1 136 a1 11
113 75 12 161 107 12
133 88 13 190 127 13
154 103 14 220 147 14
177 118 15 253 168 15
201 134 16 287 181 16
227 15 17 324 216 17
254 169 18 363 242 E 18
284 189 19 406 270 19 =
314 209 20 449 300 ° 20 =
346 230 21 494 329 ~ |21 |
380 253 22 543 362 I 2 | e
415 277 23 593 394 (=] 23
452 302 24 G468 430 24
490 a7 25 700 466 25
530 400 26 758 570 26
570 472 27 815 680 27
615 550 28 BEOD 785 28
BED 625 20 a45 890 29
700 700 30 1000 1000 30
755 755 3
805 BOS a2
855 B55 33
808 a08 34
960 960 a5
1000 1000 a6




‘2| DETAILS AND PARTICULARS OF APPLICATION

_ = e — S——
OVERFLOW
In regions which exparience high raintall, over % L 4
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flows should be | into the Initial é = . )
design. These should be positioned where i 4 4 ] o
they are below tha level of any kerbs around 7 1 + -
roofiights or on pipes or flues. Over- “d = bnf o sl -
flows should be of & dimension which would .
drain water away and prevent it from o ol &
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