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Warranty agreement:

SAINT-GOBAIN HES supplies pipes, manufacturers will invalidate the

their associated fittings and pipe warranty for the entire pipe system
connectors as well as accessories, as and limit the warranty for the products
an integrated and cohesive system. supplied by SAINT-GOBAIN HES and
The use of pipes, fittings, pipe marked with PAM-GLOBAL®, EPAMS

connectors or accessories from other HDE or PAM-GLOBAL® TYRODUR.
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The BENEFITS of the EPAMS HDE system:

® Pipes can be laid without m Easier installation shortens = Structural suspended ceiling
gradients construction time height can be reduced

m High flow rate enables m Bearing plate can be cast m Skirting protection savings
self-purification immediately thanks to fewer downpipes

m Pipe dimensions ® Lower insulation costs m Price advantage gained by
significantly reduced through smaller pipe lower material and labour

= No need for pipe trenches, e costs

shafts or underground pipes
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s EPAMS HDE Coordinated
system components:

cast iron, the PAM-GLOBAL® S couplings
from chromium steel or chromium

= THE RIGHT PIPE SYSTEM, EVERY TIME PAM-GLOBAL® $ pipes and fittings from

nickel steel with temperature and age-
resistant EPDM sealing sleeves, as well
as PAM-GLOBAL® coupling collars,
which have to be longitudinally force-
locked, provide the EPAMS HDE roof
drainage system with a range of outlet
pipes that is able to meet the high
requirements and the pressure
conditions associated with this
method of installation.

Pipes that have to be installed in
a thermally-insulated, condensate
and/or frost-proof environment
benefit from the use of the PAM-
GLOBAL® V bonded pipe system.

PAM-GLOBAL®V PAM-GLOBAL®S PAM-GLOBAL® C PAM-GLOBAL® S cast pipes and fittings
Thermally-insulated  Socketless outlet For underground are insulated with non-flammable,
bonded pipe system, pipes and fittings installation CFC-free, HD Duromer hard foam and

condensate proof and from cast iron

fitted with galvanised, smooth steel
with trace heating

jackets on the outside.

® PAM-GLOBAL® V bonded pipes and
= PAM-GLOBAL™ TYRODUR fittings have pre-mounted and

Mounting system components: foamed-in connectors with inserted

Pipe clamps, brackets NR-SBR seals. For frost-proof pipes,

and special attach-
ments for trapezoidal
sheet metal roofs

also available with foamed-in trace
heating.

= PAM-GLOBAL® S Connectors

from chromium steel,
longitudinally force-locked PAM-GLOBAL® collars

s Jrkey




EPAMS"® HDE High-Capacity Roof Drainage System

s The EPAMS HDE High-Capacity Roof Drainage System Description

Conventional rainwater drainage

EPAMS HDE System

A pressure-flow roof drainage system
was developed some 35 years ago in
Scandinavia. Its primary application is
for draining roofs with large surfaces
areas, such as factories, storage
facilities, shopping centres as well as
buildings used for sport, leisure,
transportation and administration.

The EPAMS HDE system is a technically
ingenious development in roof
drainage. Pressure-flow roof drainage
systems laid with the PAM-GLOBAL® S
pipe system are now being used by
thousands in Germany. The EPAMS HDE
roof drainage system was included in
DIN 1986, Part 1, Edition 1988, para.
6.1.1, which stated that:

"All pipes must be drainable and hence
laid at a gradient, except for rainwater
pipes that are designed to operate at
maximum capacity.”

DIN EN 12056 T. 3 and DIN 1986,

Part 100 sets out the requirements
for pressure-flow roof drainage.

The EPAMS HDE system satisfies each
of these requirements. In traditional
rainwater systems, rain that has fallen
onto the roof flows to the roof outlet
or gutter via partially-filled rainwater

pipes.

Inside buildings, the fill factor in
rainwater pipes, in acc. with

DIN 1986 T. 100, is a maximum of
0.7 (h/d=0.7). This fill factor means
that traditional rain drainage systems
must have adequate pipe ventilation.

In future, the aforementioned
statement from DIN 1986 will be
covered by DIN EN 12056 and also
the residual standard DIN 1986,

Part 100. Pressure-flow roof drainage
is also governed by VDI 3806.

The rainwater pipes in the EPAMS HDE
system are designed to operate at
maximum capacity by means of a
calculated pressure flow. The
maximum capacity calculation allows
the geodetic height difference between
the roof surface and the back pressure
level (transition to partial fill) to be
used as a pressure height for pipe
dimensioning. This is why EPAMS HDE
system pipes can be dimensioned
much smaller than those in
conventional systems.

A further benefit is that the pipes
can be laid without gradients.

Traditional flat roof outlets form water
eddies and cones of air. However,
rainwater pipes can only reach
maximum capacity using specially
designed roof or channel outlets, which
prevent air infeed into the pipe when
the calculated volume of rainwater has
been reached.

The undesired air infeed is affected

by the Coriolis force (eddy forming)
and also depends on the atmospheric
pressure, gravity and the Earth's
rotation. The air in the middle of the
outlet is sucked in through the eddies.
This lowers the outlet's capacity level.



How the EPAMS HDE INO outlet functions

EPAMS HDE flat roof outlets
conform to the applicable
DIN EN 1253 “Gullies for buildings”.

The standard designs and components
of the EPAMS HDE roof drainage system
are listed individually in this brochure
and are also contained in the specifi-
cation. The technical data for the
PAM-GLOBAL® S pipes, fittings and
connectors are contained in the
brochures entitled “PAM-GLOBAL® S
Delivery Programme” and/or the
“PAM-GLOBAL® V Bonded Pipes”,
(thermally-insulated and condensate
proof with CFC-free hard foam).

These brochures also contain all data
on the pipe clamps available in the
various nominal widths.

The complete fixing system for all pipe
types can be found in the brochure
entitled “PAM-GLOBAL® TYRODUR Pipe
Fixing System”.
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The EPAMS HDE system comprises the
following roof drainage system:

1. EPAMS HDE INO GGG DN 80 from
ductile cast iron in one and two
component design with accessories
2. EPAMS HDE Flat roof outlet UNO
24/DN 80, one component, from
stainless steel 1.4301 material, with
clamp flange:
= EPAMS HDE UNO Connector
flange from galvanised steel
600 x 800 mm for fixing high-
polymer vapour seals

= EPAMS HDE UNO Connector
flange from stainless steel
® 325 mm as a loose and fixed
flange combination

= Heating and insulation sleeve
from PUR

= two component outlet/inspection
chamber

3. EPAMS HDE Flat roof outlets DN 50
and DN 80 from PUR
Polyurethane hard foam, thermally-
insulated, one and two component
with foamed-in connection foil,
stainless steel outlet connection
and leaf trap.

Accessories: Heating

4. EPAMS HDE Gutter outlets
DN 50/DN 80
Rounded design, aluminium, copper
and stainless steel
material 1.4301, stainless steel
outlets also with connector flange.
All outlets with leaf traps and
reinforced outlet sleeves,
outside diameter 58/84 mm.

Ready for connection to
PAM-GLOBAL® S.

EPAMS HDE INO GGG DN 80

UNO 24

EPAMS HDE Flat roof outlet from
polyurethane DN 50/DN 80

EPAMS HDE Gutter outlet DN 50/DN 80



EPAMS"® HDE High-Capacity Roof Drainage System

Important planning instructions for gutter drainage

Calculated rain yield factor

in accordance with

DIN EN 12056, DIN 1986 T. 100
and DIN 18460

Distance between outlets:

The shortest possible flow paths (L)
to the outlets improve the basic
project conditions and reduce the
risk of failure in the event of heavy
rain.

The principle that the required
gutter depth can only be marginally
made up by gutter width applies.
As a minimum requirement, the
gutters must be designed in
accordance with the relevant
regulations and standards. *)

Gradients:

For gutters installed without a

gradient, respect the adequate

gutter height.

If gutters are installed at a gradient,

the EPAMS HDE gutter outlets must

be arranged at the low points.

Any deflection (sagging) of the

gutters must be considered when

the EPAMS HDE gutter outlets are

placed in position.

= Sound system operation requires
the gutter, including outlets, to be
maintained and cleaned on a
regular basis.

= If there is a risk of condensate
formation, the EPAMS HDE gutter
outlets must be heat-insulated by
the customer.

Note: EPAMS HDE Gutter
outlets at deep points only.

If necessary, consult the Technical Help
Service at SAINT-GOBAIN HES GmbH,
Cologne (Tel. 022 03/97 84-310).

If a gutter heater is used for frost-
protection, it must accommodate
the EPAMS HDE gutter outlets.

If EPAMS HDE pipes are not laid
frost-proof, they must be fitted with
a trace heating (e.g. PAM-GLOBAL®
V pipe with trace heater).

External, suspended roof gutters
must be arranged so that water
spilling over the front edge of the
gutter is discharged from the
building.

*) DIN EN 12056, T. 3 "Roof drainage, planning and calculation”, as well as the specialist information of
the ZVSHK "Dimensioning of suspended and internal gutters", including practical examples for

practical application of the new rules and regulations is available as the technical rules and

regulations for the detailed dimensioning of suspended and internal gutters and the associated

hydraulically-designed gutter outlets.

= Internal gutters carry the risk
of overflowing backup water
penetrating the building. Suitable
safety devices (e.g. safety overflows)
must therefore be provided.
See also the guidelines for the
designing of metal roofs, external
wall cladding and plumbing work.

(Rules for the plumbing trade)
Association for sanitary, heating
and air-conditioning (ZVSHK)
53757 Sankt Augustin, Germany
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Roof outlets from PUR, DN 50 and DN 80
Installation examples

I |nstallation example 1:
1-component EPAMS HDE PUR Outlet
in the trapezoidal sheet metal roof
1 EPAMS HDE PUR Flat roof outlet, 1-component,
with gravel and leaf trap
PAM-GLOBAL® S Pipe (alternative PAM-GLOBAL® V)
PAM-GLOBAL® TYRODUR Trapezoidal sheet metal fastening
Trapezoidal sheet metal
Insulating ring for load distribution (possibly additional
insulating compensation ring(s) according to the
insulation thickness)
Vapour barrier
Heat insulation
8 Existing reinforcement plate or "Covecta EPAMS HDE
PUR" installation system (available from Covecta-Vertrieb,
Werner Maier, Burgsteige 35, 73326 Deggingen,

abwbdN

~N O

Germany, Phone: 49 7334/8012, Fax: 49 7334/4323)

mmmmmm Installation example 2:

2-component EPAMS HDE PUR Outlet

in the trapezoidal sheet metal roof

1 EPAMS HDE PUR Flat roof outlet, 2-component,

with gravel and leaf trap
PAM-GLOBAL® S Pipe (alternative PAM-GLOBAL® V)
PAM-GLOBAL® TYRODUR Trapezoidal sheet metal fastening
Trapezoidal sheet metal
Insulating ring for load distribution (possibly additional
insulating compensation ring(s) according to the
insulation thickness)
Vapour barrier
Heat insulation
Vapour seal
Existing reinforcement plate or “Covecta EPAMS HDE
PUR” installation system (available from Covecta-Vertrieb,
Werner Maier, Burgsteige 35, 73326 Deggingen,

a b wN

© 0o~NO®

Germany, Phone: 49 7334/8012, Fax: 49 7334/4323)

I nstallation example 3:
2-component EPAMS HDE PUR Outlet
in the concrete flat roof
1 EPAMS HDE PUR Flat roof outlet, 2-component,
with gravel and leaf trap
2 PAM-GLOBAL® V Pipe (alternative PAM-GLOBAL® S)
3 Insulating ring for load distribution (possibly additional
insulating compensation ring(s) according to the
insulation thickness)
Vapour barrier
Heat insulation
Vapour seal
Concrete construction

(o207 IF

~

NOTE!

Foils should be connected only in consultation with the foil manufacturer or
SAINT-GOBAIN HES! Observe the assembly and processing instruction for the
insulating parts! (See installation instruction for EPAMS HDE Roof outlets
from PUR).




EPAMS"® HDE High-Capacity Roof Drainage System

Installation examples 1-component EPAMS HDE Outlet

INO GGG DN 80

B |nstallation example 1:

Concrete roof

1 INO Outlet, one component
400 mm Item No.
2 Functional part Item No.
3 Leaf trap from polyamide
Item No.
Flat grid, Class L Item No. 179882
Connector flange Item No. 179870
6 Insulating ring from cellular glass
60 mm (where necessary with
insulating compensation rings)
Item No. 179875
7 Insulating bodies from cellular glass
(150 mm thick) Item No. 179897
8 Cellular glass retaining plate
Item No.1 79879
9 Roof membrane
10 Roof insulation
11 Vapour seal
12 Concrete roof
13 Heating Item No. 179880
14 Insulation for heating
Item No. 198350

179904
179867

179881

g b

s Installation example 2:

Trapezoidal sheet metal roof

1 INO Outlet, one component
400 mm Item No. 179904
2 Functional part Item No. 179867
3 Leaf trap from polyamide
Item No. 179881
4 Flat grid, Class L Item No. 179882
5 Connector flange Item No. 179870
6 Insulating ring from cellular glass
60 mm (where necessary with
insulating compensation rings)
Item No. 179875
7 Insulating bodies from cellular glass
(150 mm thick) Item No. 179897
8 Cellular glass retaining plate
Item No. 179879
9 Roof membrane
10 Roof insulation
11 Vapour seal
12 Trapezoidal sheet metal roof
13 Heating Item No. 179880
14 Reinforcement plate 800 x 600
Item No. 179899
(shown here with tray for insulating
body)
15 Insulation for heating
Item No. 198350

10
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NOTE!

As an alternative to 7, reinforcement plate
Item No. 179898 in combination with
existing insulation can be used.

Sealing inserts from EPDM and/or
NBR are available for the various
roof membranes, see catalogue:
“EPAMS HDE - Delivery programme”
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Installation examples 2-component EPAMS-HDE
Outlet INO GGG DN 80

BN [nstallation example 3:
Concrete roof

1 INO Extension piece (ASE)

230 mm item No. 179872 ° v 3
2 Functional part Item No. 179867 4
3 Leaf trap from polyamide 10 1 > /é//
Item No. 179881
4 Flat grid, Class L Item No. 179882 7
5 INO Outlet, two component 280 mm | 777 121
Item No. 179873
5

6 Insulating ring from cellular glass
60 mm (where necessary with
insulating compensation rings) 13 14

Item No. 179875

7 Insulating bodies from cellular glass
(210 mm thick) Item No. 179876

9 Roof membrane

10 Roof insulation
11 Vapour seal
12 Concrete roof
13 Heating Item No. 179880
14 Insulation for heating
Item No. 198350

mmmmmmm Installation example 4:
Trapezoidal sheet metal roof

1 INO Extension piece (ASE)
230 mm Iltem No. 179872
2 Functional part Item No. 179867
3 Leaf trap from polyamide
Item No. 179881
4 Flat grid, Class L
Item No. 179882
5 INO Outlet, two component 280 mm
Item No. 179873
6 Insulating ring from cellular glass
60 mm (where necessary with
insulating compensation rings)
Item No. 179875 ¢
7 Insulating bodies from cellular glass

-
w

N

(210 mm thick) Item No. 179876
8 Reinforcement plate 800 x 600

N
()]

]
10
(shown here with tray for insulating v
body) ltem No. 179900 | } | >

9 Roof membrane 11 12
10 Roof insulation
11 Vapour seal 8> 5
12 Trape:zoidal sheet metal roof 13 14
13 Heating Item No. 179880
14 Insulation for heating NOTE!

e Lo As an alternative to 7, reinforcement plate

Item No. 179898 in combination with
existing insulation can be used.

Sealing inserts from EPDM and/or
NBR are available for the various roof
membranes, see catalogue:

“EPAMS HDE - Delivery programme”

11



h-Capacity Roof Drainage System

1-component UNO 24 Outlet s
e most important components s

B |nstallation example 1:
Concrete roof

1 UNO Outlet 1-component
400 mm
Item No. 179941

2 Connector flange ¢ 325 mm
Item No. 179910

3 Insulating bodies from cellular glass
Item No. 183454

4 Heat insulation from PUR
Item No. 179915

5 Sealing insert
EPDM Item No. 179858

NBR Item No. 179857

s Installation example 2:
Trapezoidal sheet metal roof 5 5 1

1 UNO Outlet 1-component A
400 mm
Item No. 179941

s

2 Joining plate 600x800 mm
Item No. 179909

3 Insulating bodies from cellular glass 4
Item No. 183454

4 Heat insulation from PUR
Item No. 179915

5 Sealing insert
EPDM Item No. 179858

NBR Item No. 179857

12
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Installation examples for 2-component UNO 24 Outlet
Detailed description of the most important components

I |nstallation example 3: 5 1 5
Concrete roof 3
1 UNO Outlet 2-component N
Extension piece (ASE) 230 mm 33
Item No. 179944 TUUY

2 Outlet base ¢ 325 mm
Item No. 179911

Item No. 183454

1Insu|ating bodies from

4 Heat insulation
with heatin

l ' l_  Item No. 179914
-

B 5 Sealing insert
EPDM Item No. 179858

NBR Item No. 179857

I Installation example 4:
Trapezoidal sheet metal roof

1 UNO Outlet 2-component
Extension piece (ASE) 230 mm
Item No. 179944

140

2 Outlet base g 325 mm
Existing reinforcement plate
Item No. 179911

Existing
3 Insulating bodies from cellular glass 4 reinforcement plate

Item No. 183454

4 Heat insulation from PUR

with heating
Item No. 179914

5 Sealing insert
EPDM Item No. 179858

NBR Item No. 179857

13



EPAMS"® HDE High-Capacity Roof Drainage System

Roof landscaping

General 4. The roof area per roof outlet must

be selected so that, taking into

for roof landscaping must be
satisfied. To avoid substrate-related

Landscapes roofs have become

increasingly popular in recent years

due to their ecological and physical
construction advantages. There are
two types of landscaped roofs:

a) extensive landscaping:
Two-dimensional planting with
relatively thin statigraphic
sequence is described as extensive
landscaping.

b) intensive landscaping:

Plants that require a thicker
ground structure and constant
maintenance are used for
intensive landscaping.

Both extensive and intensive landscap-

ing structures generally consist of the

following layers (the sequence of
protective layers can differ from system
to system):

= Protective layer over the water-
proofing (against mechanical
damage)

= Protective layer against secondary
growth

= Drainage layer

= Filter layer

= Vegetation layer

EPAMS HDE system and
roof landscaping

Sound operation of the EPAMS HDE
system can be guaranteed by observing
the following points:

1. Flat roof guidelines state that roof
outlets are to be arranged at the
low points of the flat roof.
Gradients and low points must
be defined by the architect in
consultation with the roof
landscaping system manufacturer

account the calculated rain for the
calculated rain yield factor and the
corresponding outflow coefficient,
a minimum capacity per outlet

of 1.0 I/s* is not underrun and a
maximum capacity of 6 |/s* is not
overrun.

(* relate to HDE outlets DN 50)

. Any seepage and surface water

must not cause the pipes that
are installed without gradient
to become clogged.

. In accordance with the flat roof

guidelines and the FLL guidelines
for roof landscaping, roof outlets
must in principle be kept free from
vegetation and gravel packing.
They must be designed to be
accessible at all times. Plants must
not be allowed to grow over the
roof gutters and impair their
function. To protect against
impurities and ingrowing plants,
as well as for inspection purposes,
a 30to 50 cm wide gravel packing
must be formed as a safety
clearance between roof outlet and
vegetation area or an inspection
chamber installed.

. The landscaping system used must,

in terms of its structure and use
of materials, comply with the
applicable FLL guidelines for roof
landscapes.

. To prevent lime hydrate formation

and sintering in roof outlets and
pipes, the requirements for the
carbonate content in drainage
layer and vegetation layer in
accordance with the FLL guidelines

calcium deposits, the FLL strictly
limits the total carbon content of
the vegetation layer in all types
and designs of landscaping to

25 g/I. The risk of calcium working
loose and the outlets and pipes
becoming sintered is especially
high with concrete and screed
protective layers, components
displaced in mortar and gravel
packing containing large amounts
of highly soluble calcium. Deposits
be avoided here by taking the
appropriate measures (separate
sealing, concrete quality).

9. To reliably prevent corrosion
damage to the roof outlets, pipes
etc., the substance's compatibility
with the roof landscaping
materials, including slow release
fertiliser, and its adhesion as an
erosion protector etc. must be
verified.

Whether a roof landscaping system
satisfies the requirements described
here must be confirmed by the roof
landscaping system manufacturer
concerned.

Additional planning
instructions

The number and dimensions of the
individual cover panels, as well as
the maximum inlet lengths must be
specified by the roof landscaping
system manufacturer concerned.

Rain water (overflow water) is
discharged more slowly from

concerned.

2. Inaccordance with DIN EN
12056 and DIN 1986, Part 100,
roof outlet calculations must
always be based on a mini-
mum rain yield factor and
take into account the outflow
coefficient.

3. The outflow coefficient must
be specified by the roof land-
scaping system manufacturer.

)

1 1h1:
3 T T

Example: EPAMS HDE Flat roof HDE GG, 2-component
e.g. with the ZinCo "Roof landscaping system"

landscaped roofs than from
non-landscaped roofs. Hence,
non-landscaped roofs cannot
be attached to a EPAMS HDE
system that drains landscaped
roofs. The gravel edges of
landscaped roofs are the
exception.

14
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Functional description/calculation formulae

In traditional rainwater systems, rain
that has fallen onto the roof flows to
the roof outlet or gutter via partially-
filled rainwater pipes.

Inside buildings, the fill factor in
rainwater pipes in acc. with DIN 1986
T 100 is a maximum of 0.7 (h/d; = 0.7).
This fill factor means that traditional
rain drainage systems must have
adequate pipe ventilation.

The rainwater pipes in the EPAMS HDE
system are designed to operate at
maximum capacity by means of a
calculated pressure flow. The maximum
capacity calculation allows the
geodetic height difference between
the roof surface and the back pressure
level (transition to partial fill) to be
used as a pressure height for pipe
dimensioning. This is why EPAMS HDE
system pipes can be dimensioned
much smaller than those in
conventional systems. A further
benefit is that the pipes can be laid
without gradients.

However, rainwater pipes can only
reach maximum capacity using
specially designed roof or channel
outlets, which prevent air infeed into
the pipe when the calculated volume
of rainwater has been reached.

The undesired air infeed is affected by
the Coriolis force (eddy forming) and
also depends on the atmospheric
pressure, gravity and the Earth's
rotation. The air in the middle of the
outlet is sucked in through the eddies.
This lowers the outlet's capacity level.

With the EPAMS HDE system, an air
filter that is closed to the top is
inserted into the outlet element. This
functional part prevents air from
penetrating the lines when the rain
yield factor is being reached.

Since the geodetic height difference
between the roof surface and the back
pressure level (transition to partial fill)
can be used as a pressure height for
dimensioning pipes designed to
operate at maximum capacity, the
following basic formula can be used

(1).

)

(@)

Formula symbols:
A P avail = available pressure loss in mbar

Hgeo = geodatic heightin m

p = water density in kg/m3

g = gravitational acceleration = 9.81 m/s?
0.01 = conversion factor N/m? in mbar

Since the available pressure is to be used up by
the pipe's frictional and individual resistances,
the following formula is derived (2).

APavail=Y (1 R+2Z) \
Formula symbols:
A P avail = available pressure loss in mbar

Y (I R+Z) =sum of the pipe's frictional and
individual resistances on the roof
outlet to be calculated in mbar

Bernoulli's equation (3) allows statistical
pressure to be determined at any point in the
system.

Bernoulli's formula:

Pa=p g h-5 vi-R 1+2)
| | I | |

| | T

A B C

Part A = available pressure from geodatic height

Part B = dynamic pressure

Part C = pressure loss from pipe friction and

individual resistances

Formula symbols:

= static pressure in mbar at point x

= water density in kg/m3

= gravitational acceleration = 9.81 m/s?

= height in m

= flow speed in m/s

= pressure loss (mbar) per m of pipe

= pipe length in m

= pressure loss, individual resistances in
mbar

x

N — o < -0 T _ ©

Example: Negative pressure calculation at the critical point

using Bernoulli's equation (3)

Where:
Rainwater volume Qr:
Pipe diameter:

Flow speed (v):

Pipe length:

Type:

4.01/s Height (h): 0.5

DN 50 Rvalue: 12 mbar/m
2m/s Z: 52 mbar
10.0 m

P =[1000 kg-9.81m- 0.5 m] ) [1000 kg - 2.02m2]
X md- s2.100
_ [10.0 m - 12 mbar
m

2 m3s2.100

+ 52 mbor]

Function of an INO outlet

PX
P

= 49.05 mbar - 20.0 mbar - 172 mbar
= 142.95 mbar (negative pressure) [| unproblematic (see Page 16)

15

(1)] APavail=Hgeo p g 0.01|[mbar]

[mbar]

[mbar]



EPAMS"® HDE High-Capacity Roof Drainage System

Explanation

Critical point

The critical point (maximum negative
pressure) is usually around the bend in
the fall pipe. The maximum negative
pressure permitted in the EPAMS HDE
system is 1000 mbar less the current
vaporisation and velocity pressure of
approx. 100 mbar. The maximum
negative pressure is thus — 900 mbar.
In the case of EPAMS HDE systems with
a fall height of >10 m, the negative
pressure at the critical point must be
arithmetically proven using Bernoulli's
equation. If the negative pressure

> -900 mbar, dimensional modifications
must be made.

O-point

Transition from negative to positive
pressure. The position of the 0-point
is arithmetically determined using
Bernoulli's equation.

Transition to partial fill
(expansion point)

The transition to partial fill (expansion
point) is usually at backpressure level
height, never below.

In the case of very high buildings with
relatively small roof areas (e.g. multi-
storey buildings), the expansion point
can be set higher for hydraulic reasons.
The speed of the rainwater as it
outflows into the pipe designed for
partiall fill must not exceed 2.5 m/s.
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To keep the speed energy as low as
possible, the last partial section of an
EPAMS HDE system is dimensioned for
a speed of < 2.5 m/s.

The continuitive pipes (collecting and
ground pipes) must, after the transition
to partial fill, be dimensioned to

DIN 1986, Part 100. The collecting and
ground pipes are dimensioned to DIN
EN 12056 , as well as residual standard
DIN 1986, Part 100. Collecting and/or
ground pipes already insite must be
checked accordingly.

Negative
pressure

Critical point
(Deflection in
the fall pipe)

0-point

Transition
to partial fill
(expansion point)
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Planning criteria, application boundaries

Rainwater volume per outlet:

Flat roof outlet PUR 1.0 - 6.0l/s - outlet DN 50
Flat roof outlet PUR 1.0* -15.01/s - outlet DN 80
UNO 24 1.0* -18.01/s - outlet DN 80
EPAMS HDE INO GGG 1.0* -18.01/s - outlet DN 80
Gutter outlet 1.0 - 6.01l/s - outlet DN 50
Gutter outlet 4.0 -12.0l/s-outlet DN 80

* DN 40 connection pipe

Minimum pipe dimension for EPAMS HDE systems:
PAM-GLOBAL® S DN 50/DN 40.

DN 40 (PAM-GLOBAL® S) may be used exclusively as an
individual connection pipe if this is necessary to achieve
hydraulic equalisation.

Min. litre at min. flow speed DN I/s
to DIN 1986 T. 100 from 40 1.0
0.7m/s 50 L5
70 3.0
80 3.3

Minimum fall height of the EPAMS HDE system: 3.0 m

Minimum flow speed: 1 m/s

Clearance between the EPAMS HDE outlets:
EPAMS HDE Flat roof outlets max. 20 m
EPAMS HDE Gutter outlets max. 10 m

Calculated rain yield factors:

— Calculated rain yield factor in accordance with
DIN EN 12056 T. 3 and DIN 1986, Part 100

— Gutter drainage > 300 I/s (s x ha) in accordance
with DIN 18460

— Roof landscaping in accordance with DIN EN 12056 T. 3
and DIN 1986, Part 100

Maximum strand length

for EPAMS HDE systems: The maximum strand length to be
calculated = 10 x fall height, max. length of top collecting
pipe: for fall heights over 10 m (=<) 100 m.

Example: Fall height =5 m, max. strand length = 50 m

Note!

For longer strand lengths, contact the Technical Help Service

at SAINT-GOBAIN HES GmbH (Tel.: 02203/97 84-310).

Backpressure level:

EPAMS HDE pipes only above backpressure level. Pipes below
backpressure level must be conventionally dimensioned in
accordance with DIN EN 12056/ DIN 1986, Part 100.

Roof levels with differing heights:

Roof areas with varying pitch or at varying heights should
not be drained via a fall pipe (VDI 3806 pressure flow roof
drainage).

Transition to other pipe types after the expansion point:
After transition to partial fill (expansion pressure), at least
6 m of partially filled ground or collecting pipes should be
laid longitudinally force-locked in the PAM-GLOBAL® S
and/or PAM-GLOBAL® C pipe system to enable a transition
to other pipe types. This depends on the discharge pressure.

Unsealed concrete:
May not be used (see DIN 1986, Part 100, Para. 9.1.1),
see Page 24.

Inverted roofs:

Following consultation with the Technical Help Service at
SAINT-GOBAIN HES GmbH (Tel.: +49 22 03 9784-310)
EPAMS HDE Systems via gutters: see Page 8.

Emergency overflows:

In accordance with VDI 3806, DIN 1986 Part 100, Section
9.3.10 and DIN EN 12056, Part 3.7.4 adequate emergency
outlets must be provided for large-scale internal roof
drainage.

In accordance with DINEN 12056 T. 3, Section 7.6.6 and
DIN 1986, Part 100, Section 9.2, rainwater pipes laid inside
the building should be protected against condensate.

We recommend:

PAM-GLOBAL® V bonded pipes system from PAM-GLOBAL® S
pipes and fittings with insulating layer from non-flammable
CFC-free HD Duromer hard foam and galvanised sheet steel
jacket, heat-insulated and condensate proof.

Ly
¥y

=1

B h |
—

The SAINT-GOBAIN HES warranty is valid only if
genuine PAM-GLOBAL® system parts are used

Guidelines for the planning and construction of roofs with sealing systems - Flat Roof Guidelines - issued and published by the Zentralverband des
Deutschen Dachdeckerhandwerks — Fachverband Dach-, Wand- und Abdichtungstechnik e.V. [Association of German Roofers]

- Fachverband Dach-, Wand- und Abdichtungstechnik e.V. [Trade Association of Roof, Wall and Sealing Technology]

- and Hauptverband der Deutschen Bauindustrie e. V. [Main Association of the German Construction Industry] - Building Sealing Systems.

17



EPAMS"® HDE High-Capacity Roof Drainage System

Planning criteria, pressure equalisation

To enable the EPAMS HDE system to
deliver highly consistent performance,
there must be a relatively precise
pressure equalisation between the
individual roof outlets and/or branch
points, the maximum permissible
pressure differential being 100 mbar.
This can partially be achieved with
suitable pipe diameters.

Large-scale systems, however,

often require extremely small pipe
dimensions to achieve the required
pressure equalisation and the practi-
calities of wastewater technology,
cleaning up contamination, make such
dimensions unacceptable.

Minimum pipe dimension for
EPAMS HDE systems DN 50!

This means that the only way to
achieve pressure equalisation is with
suitable pipe routing. Following
consultation with the Technical Help
Service at SAINT-GOBAIN HES GmbH,
DN 40 may, in exceptional circum-
stances, be used to achieve a more
favourable hydraulic equalisation.
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Figl

Adverse!

1

Fig 2

Beneficial!

&

Fig 3

Adverse!

&

Fig4

The following rules must
be observed:

a) Arrange the fall pipe as close to

the centre of the collecting pipe as
possible!

This divides the strand into two equal
flow paths, which facilitates pressure
equalisation.

Additional benefit:

Since the overall pressure of the strand
is present for each of the two flow
values (see Fig 1), the result is narrower
pipe dimensions in the collecting pipe
than if the pipes were routed as shown
in Fig 2.

b) Merge several roof outlets!

Merge two or several roof outlet
connection pipes where possible.

This achieves approximately identical
pressure losses for the connection
pipes.

The relatively high pressure loss in the
collecting connection pipe, brought
about by merging several roof outlets,
also facilitates pressure equalisation
(Fig 3 + 4).
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Graphic dimensioning procedure

1. The horizontal projection of the roof area to be drained
is calculated.

2. The rainwater discharged (Vr) from the roof area is
determined and the number of roof outlets defined.

The calculated rain yield factor (rT(n)) is multiplied by the

roof area and the discharge coefficient.

8.

The pressure loss from the individual partial sections
through fittings is calculated using individual resistance
coefficients according to the formulae below.

Z=2§&-v2-5[mbar]

A ) - C m2-1|-ha I
(Vr) = = —
10 000 s-ha-m2 s

- Calculated rain yield factor (rr(n) = 5 min.
Rain over 2 years rg,
(see DIN 1986, Part 100, Item 9.3.4)

Capacity of the EPAMS HDE outlets:

Formula symbols:

10.

Z = Pressure loss through individual resistances in mbar
2. & =sum of resistance coefficients
v =speedinm/s

The pressure loss from the individual partial sections is
derived by adding the pipe's frictional loss (R x I) to the
pressure loss through individual resistances (Z).

The overall pressure loss is the sum of all partial
sections, from the adverse discharge through to the
transition to partial fill.

The following condition applies:

2 R-1+Z <A Pavail. [mbar]

Flat roof outlet PUR 1.0*- 6.01/s - outlet DN 50
Flat roof outlet PUR 1.0* - 15.0 I/s - outlet DN 80
UNO 24 1.0* - 18,0 /s - outlet DN 80
EPAMS HDE INO GGG 1.0* - 18.0 I/s - outlet DN 80
Gutter outlet 1.0*- 6.01/s - outlet DN 50
Gutter outlet 4.0 -12.01/s - outlet DN 80

* Connection pipe DN 40

3. The fall height (H) from the roof outlet to the back-
pressure level must be calculated. (Fall height in cm
gives mbar — Example: 1650 cm are equivalent to
1650 mbar). The fall height must be equal to or greater
than the pipe's overall resistance.

4. The partial sections are defined and/or numbered:

To make optimum use of the available pressure, we
recommend a maximum partial section length of 10 m,
i.e. pipe sections with an overall length exceeding 10 m
must be split into two or more partial sections (see also
calculation examples on Page 21-23).

5. The pipe length from the most remote, most adverse
roof outlet through to the transition to partial filling
is calculated.

6. The provisional pipe friction resistance (Rm value) is
calculated according to the formula below.

Fall height in mbar _ mbar

Rm = =
Pipe length max. x 1.2* m

*) factor 1.2 approximately considers the proportion of fittings

7. The diagram shows the provisional pipe diameter using
the Rm value and the rainwater discharge (Vr). The
pressure loss from the individual partial sections
caused by pipe friction is derived by multiplying the
pipe's frictional resistance (R) by the pipe length (I).

1.

12.

Hydraulic equalisation:

The pressure surplus (residual pressure) on equalising
the individual branch points should not exceed

100 mbar (see also Page 16).

The maximum negative pressure (see Page 16, crit.
point) is calculated.

N~ A
H=16.5m
_B

C/l
The maximum negative greater than 10 m, e.g.
pressure permitted in the 16,5 m, the negative pressure
EPAMS HDE system is of 900 mbar can be used in
1000 mbar less the current  accordance with the Fig for
vaporisation and velocity dimensioning the collecting

pressure of approx. 100 mbar. pipe between A - B.The

The maximum negative
pressure is then 900 mbar.

900 mbar = 750 mbar) is used

If the fall height A - Cis for fall pipe B - C.

19

residual pressure (1650 mbar -



EPAMS"® HDE High-Capacity Roof Drainage System

Graphic dimensioning procedure:

In the case of
severe fall heights, Pipe dimension DN 40 50 70 80 100 125 150 200 250 300
the fall pipe may
Ilh I 1 HH . ' f an
well have smaller 1 u S N - 1~ s AN
dimensions than 1091 S N vy AN L
. T N 7 N Ny 7S
the collecting 0T Ny Y NS
. . 60 1+ N qs 3 4 N h
connection pipe wl & / NS /N N
. N N
attached to it. il N 7 /ﬂ 7> %
40 > ) 7 - [ N V4 RN
304 N / / NN 3
N NAb / 4 \,K ;L N A N0 N
. N N N JARSVAIIDaSN N1 NN 93
y A
N Y, ] N
YN0 N AR N
g_ ™ /' N N ‘7 ~ — 4 \ l - \.
& N / / /1N N
o107 2 11/ y i / S
g T . 7 7 7 ~
Py 1 /7
5 ! / Q f FARERY NV N N
2 67 7 N - N N
g 5.1 7 74 7 i AP 4
vy N y A \‘ s
s 41 e/ y NHD N 7
g N AUVPY / N / N
? o eSS AUy QEEIImRS g
[ -
N W47 i NRV S , N LN
1 2 3 45678910 2 3 4 5 67809100 2 3 a4 567 1000 2000
Rainwater volume Qrin I/s —_—
(Water temperature t=10° C, roughness k=0.24 mm, according to Prandt|-Colebrook)

Individual resistances

Discharge coefficient Cin accordance with

(Resistance coefficient table) IN 1986, Part 100
Objects No. Area type e
EPAMS HDE Outlet DN 80 (PUR+gutter) 1.4 1| Waterproof areas , e.g. C
= Roof areas > 3° pitch 1.0
EPAMS HDE Outlet DN 80/ UNO 24 0.6 a Concreted areas 1.0
EPAMS HDE Outlet DN 80 INO GGG 0.6 = Ramps. L . 1.0
= Consolidated areas with joint packing 1.0
EPAMS HDE Outlet DN 50 (PUR+gutter) 1.8 = Blacktops 1.0
° = Plaster with cast joint 1.0
Elbow 88 0.8 = Roof areas < 3° pitch 1.0
Elbow 70° 0.6 = Gravel roofs 0.5
o = Landscaped roof areast):
Elbow 45 04 - for intensive landscaping 0.3
Elbow 30° 0.3 - for extensive landscaping, from 10 cm structural thickness| 0.3
. - for extensive landscaping, below 10 cm structural thickness | 0.5
Elbow 15 0.1 2 | Partially permeable and slightly conductive areas, e.g.
Double elbow 88° 0.8 = Concrete paving laid in sand or cinder,
o areas with plates 0.7
Branch 45° flow 0.6 = Plastered areas with > 15 % joints,
Branch 45° inlet 0.6 e.g.10 cm x 10 cm or less 0.6
. . = Macadam areas 0.5
Loss on transition for partial fill 1.8 = Partially-consolidated play areas 0.3
= Sports areas with draining
- Synthetic areas, artificial lawns 0.6
- Parting planes 0.4
- Lawned areas 0.3
3 | Water permeable areas with or without
ineffectual water discharge, e.g.
= Parks and planted areas, gravelled and 0.0
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cindered ground, cobbles, including with partially
consolidated areas such as:
- garden parths with Macadam surface or
- entrances and individual parking spaces
with lawn paving

1) In accordance with the guidelines for the planning, design and maintenance of

roof

landscaping - Guidelines for roof landscaping —
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Graphic dimensioning example:
(this is intended as a calculation formula,
not an installation drawing!)

T~ Outlet 1

Outlet 2
7508

6m

TS 7c¢
5m

i )

TS7d‘
Tm

Isometrics — dimensioning example

Calculated rain yield factor r(5.2) = 300 I/ (sx ha) = 0.03 | (sx m2)
Discharge coefficient C = 1.0 (concreted area)
Roofarea A =1000 m2

Vr=r(5.2) xCxA
Vr =0.03 I/(sx m2) x 1.0 x 1000 m?
Vr=301/s

Selected: 4 HDE INO Outlets at 7.5 I/s

Available pressure: Hgeo = 12.6 m x 98.1 mbar/m = 1236 mbar
Length of the least unfavourable strand Ls = 43.6 m

Provisional frictional resistance:
Rm = Hgeo / (Ls x 1.2)

Rm = 1236/ (43.6 x 2)

Rm = 14.17 mbar/m

TS 7a
2m

Outlet 4
TS7b | 75Vs

TS5
9m

Outlet 3
7.5/

0.6m
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h-Capacity Roof Drainage System

Calculation sheet

Name:
Component: [3§ A Location:
Date Sheet-No. Administrator ratt?:r;)f::lha Rair;i;arllnr‘aztell Fall height C roof area/m2 Leg
270107 7 Guy Freres 300 ‘ 0053 126 7 71000 A
Area TS L Ahx:  Vr  Pipe V  RMm  R-L 3z R-l+Z gf:;‘:ﬂf; Px
No. m2 m m I/s DN m/s mbar/m mbar mbar mbar = mbar mbar
Roof outlet (1) INO 80 Available pressure= Fall height (mbar) 12367 NOTE!
— 1. The pressure
7 1 96 06 75 80 165 36 346 28 | 381 727 11634 -275)| Sirplusfor equalising
3 32 20| 06 | 15 80 337 | 144 288 00 00| 288|717346 -974|| outlets and/or branch
3 | 20 06 | 15 80 337 | 144 1296 08  438|7734| 96712|-2708 P°i“t5d'ggg‘ “"’)t
3 90 06 15 80 337 144 1296 08 438 1734 7878 4442 el omoan
7 7a | 20| 06 30 100 | 36 | 147 | 294| 32 2074 2368 5510 -6910
b 60 66 30 |100 36 | 147 882 18 1166 2048 3462 -3072
e 50 116 30 100 36 | 147 735 32 20742809 653 -976
A | 10| 126 30 125 237 54 54 18 @ 506 560 93 -188
. 2.The fl d of
Area TS L Ahx:  Vr  Ppe V  R/Mm  R-L %z R-lsZ Ef:;‘:l‘:;' Px DS e b EPAMS
No. m2 m m I/s DN m/s mbar/m mbar mbar  mbar | mbar = mbar :DE pipe shou.ld not
e exceeded directly
Roof outlet (2) INO 80 Available pressure= Leg 1 (mbar) 727 before the transition
to partial fill.
2 2 | 96| 06 75| 80 165 36 346 24 | 327 &673| 54 @ 446
A P (mbar): 5.4 <100 mbar
Calculating the
individual resistances 7S 1 TS2 TS3a TS3b TS3c TS7a Ts7b TS7c TS7d
Objects: ¢ Qty % Qty = Qty = Qty = Qty = Qty = Qty = Qty = Qty x
HDE Outlet DN 50 8 00 00 0o 0o 00 00 0o 0o 00
HDE Outlet PURDN 80 | 74 06 00 0o 0o 0o 00 00 0o 00
HDE Outlet UNO 24/80| 06 06 00 00 00 00 00 00 00 00
HDE Outlet INO 80 o6 1 06 1 06 0o 0o 00 00 00 00 00
Elbow 88° o8 7 08 7 08 0o 0o 00 00 0o 0o 00
Elbow 70° 06 00 00 00 00 00 00 00 0o 00
Elbow 45° 04 o0 71 04 00 00 00| 1|32 71|32 8|32 00
Elbow 30° 03 08 00 0o 0o 00 00 00 0o 00
Elbow 15° o7 00 00 0o 0o 00 00 0o 0o 00
Doub|e elbow 88° 08 7 08 00 00 7 08 7 08 00 00 00 00
Branch 45° flow o6 1 06 00 0o 0o 00 00 00 00 00
Branch 45° inlet o6 0o 1 06 00 00 00 00 00 00 00
Transition
to partial fill 18 00 00 00 00 00 00 00 oo 1 18
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DN 80

80

80 80

80 100

100

100 125
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Graphic dimensioning example:

R-L+Z Residual

Area TS L Ahx: Vr Pipe Vv R/m R-L ¢ z pressure Px
No. m?2 m m I/s DN m/s mbar/m mbar mbar = mbar  mbar mbar
Roof outlet @ INO 80 Available pressure= Leg 1+3 (mbar) 44853
4 4 926 06 75 80 | 165 36| 346 28 387 727 3756 -275
6 6a | 20 06 15 80 337 | 744 288 00 00 288 3468 | -974
b 920 06 | 15 80 337 | 144 | 1296 08 | 4381734 17534 -2708
e 20 06 | 15 80 337 | 144 | 1296 04 | 219 1515 219 -4223
A P (mbar): 21.9 <100 mbar
Area TS L Ahx:  Vr  Ppe V| RMm Rl 3 oz R-LZ sfe‘;‘:;'fe' Px
No. m2 m m I1/s DN m/s mbar/m| mbar mbar mbar | mbar = mbar
Roof outlet @ INO 80 Available pressure= Leg 4 (mbar) 727
) 5 26| 06 75 80 | 165 | 36 | 346 24 | 327 673 54 | 446
A P (mbar): 5.4 <100 mbar
Calculating the
individual resistances 54 TS5 Ts6a Ts6b TS 6¢
Objects: ¢ Qy = Qty x Qty x Qty x OQty x
HDE Outlet DN 50 18 00 00 00 00 00
HDE Outlet PUR DN 80 14 06 0o 0o 0o 0.0
HDE Outlet UNO 24/80 06 06 0o 0o 00 00
HDE Outlet INO 80 06 7 06 7 06 00 00 00
Elbow 88° o8 7 08 7 o8 00 00 00
Elbow 70° 06 00 00 00 00 00
Elbow 45° 04 0o 7 04 0o 00 7 04
Elbow 30° 03 o8 00 00 00 00
Elbow 15° oY/ 00 00 00 00 00
Double elbow 88° o8 7 o8 oo 0o 708 00
Branch 45° flow 06 7 06 00 00 00 00
Branch 45° inlet 06 00 7 06 00 00 00
Transition
to partial fill 8 00 00 00 00 00
Total = 2. C 28 24 00 08 04
DN 80 80 80 80 80

SAINT-GOBAIN HES
GmbH offers com-
puter-generated
hydraulic verifica-
tion as a service in
accordance with
DIN EN 12056, T. 3,
Para. 6.2 and

VDI 3806.

Our qualified area
sales manager is,
of course, available
to provide on-site
support.
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EPAMS"® HDE High-Capacity Roof Drainage System

Installation and fastening guidelines

1.The pipe dimensions stated in the
calculation sheets must be observed
when installing pipes for the EPAMS
HDE system.

2.If the pipe route is changed, care
must be taken to ensure that no
major changes are made to the pipe
lengths.

3.The planned material type must be
used. Alternative pipe materials may
give rise to different nominal widths
and pressure ratios.

4.Pipes can be laid without gradients.

5. EPAMS HDE pipe branches must be
connected at approach angles of
below 45°.
88° elbows may only be used in
the connection to a roof outlet.
The following must be observed:
Collecting and fall pipe deflections
should be created using two 45°
elbows (88° PAM GLOBAL® double
elbow from 2 x 44°).

6.The roof area must be cleaned

following installation. Particular care
must be taken to ensure that no
insulating material or packaging
residues remain on the roof area
(see Page 30).

.Once the roof areas and roof outlet

have been cleaned, the air filter and
gravel trap must be installed. The
functional part may not be removed.

.Electrically-heated roof outlets and

trace heaters must be tested for
correct functioning in accordance
with the switching circuits. The
monitoring equipment must be
operating. The thermostat (pipe
remote sensor) should be positioned
in the shade on the north-facing side
of the building.

.DIN EN 12056 T. 1, Para.5.4.2,T. 3,

Para.7.6.2 and DIN 1986, Part 100,
Section 9.2 must, in particular, be
observed for installation of the
EPAMS HDE pipe system. In the
negative pressure area of the pipes
and at the roof outlet connection,
PAM-GLOBAL® connectors must be
prevented from sliding away from
each other at direction changes with

PAM-GLOBAL® collars. In the positive
pressure area, all PAM-GLOBAL®
connectors must be prevented from
sliding away from each other with
PAM-GLOBAL® collars. Cleaning
openings in accordance with

DIN 1986, Part 100, Para. 7.5.1

must be provided.

10. PAM-GLOBAL® RAPID S and/or
HES CV or CE connectors including
PAM-GLOBAL® collars must be used.

11. PAM-GLOBAL® S cast pipes to
DIN EN 877/ DIN 19522 and/or
PAM-GLOBAL® V pipes must be used.

12. The PAM-GLOBAL® TYRODUR system
must be used for the fastening
mechanism:

For further information on the
PAM-GLOBAL® TYRODUR fastening
system, see Pages 25-29.

NOTE!

To prevent encrustations, areas from
cement-bound materials onto which
rain falls should not be connected to an
internal rain pipe without prior surface
treatment.

(See DIN 1986, Part 100, Para. 9.1).

The SAINT-GOBAIN HES warranty is valid only if
genuine PAM-GLOBAL® system parts are used.
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Note:
Heatable roof outlets may be installed only by qualified electricians. The regulations in VDE 0100, § 49,
Section "C", Para. 2 and the local EVU regulations must be observed.
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TYRODUR pipe fastening, basic rules

PAM-GLOBAL® S pipes must be
fastened using TYRODUR pipe clamps
with 8 mm rubber insert.

Depending on the nominal widths, the
following pipe clamps and threaded
rods must be used:

Collar + RAPID, CV or CE

Collar installation on fall pipes over 30 m:
If the fall height is over 30 m, elbows
must be fitted with PAM-GLOBAL® S
RAPID connectors and record collars.

DN 250/300 Fall pipe and offset

Nominal width|DN 40-150 DN 200 "
Pipe clamp Series 5 Series 6 Series 7  fastenings:
Threaded rod | 1 x M 12 1xM16 2xM 16 Fall pipes and offsets must

Fastening the horizontal collecting
pipes:

The clearances between the fastenings
should be as consistent as possible and
not exceed 2 m. 1 to 3 m pipe length
must be fastened twice, shorter pipes
once. The fastenings must be positioned
equidistant between the connections,
the maximum clearance before and
after each connection being 0.75 m.

Collar installation in the negative
pressure area:

All PAM-GLOBAL® connectors must be
prevented from sliding away from each
other at direction changes, roof outlets
and branches with PAM-GLOBAL®
collars.

Collar installation in the positive
pressure area:

All PAM-GLOBAL® connectors must be
prevented from sliding away from each
other with PAM-GLOBAL® collars. This
also applies at the fall pipe to collecting
pipe transitions.

Concrete

max. 2,00 m

—Fixing point

be fastened with the same
clearances as horizontal pipes.

Transitions from collecting pipes to fall
pipes and from fall pipes to horizontal
pipes should have 45° elbows

(88° PAM-GLOBAL® S double elbows
from 2 x 44°).

Fixing points:
Depending on the distance from the
surface, fixing points must be provided
at the following clearances in order to
fasten the pipe in its route:

Distance from

0.5m-1.0m ‘

the surface <0.5m
Distance from ‘ ‘ ‘
the fixing point | 12m 6m

Fixing points as lateral reinforcements
should be fastened by the following
methods:

1. with threaded rod below a minimum
of 30° to the verticals on the roof, or

2. as a console structure on the main
truss.

Use metal dowel

0,75 m

Trapezoidal sheet metal roof

NOTE!

The precise position
of the O-point must
be arithmetically
determined

(see Page 16).

0-point

Fall pipe supports:

Fall strands must
be equipped with
fall pipe supports
with the

Concrete

Collar +

max. 2,00 m.

Negative
pressure area

Positive
pressure area

Cleaning pipe
appropriate
fabricated
consoles. )
Fall pipe support
Concrete

I
| h max
i

12,00 m

Collar + RAPID, CV or CE

RAPID, CV or CE




h-Capacity Roof Drainage System

rfaces, concreted walls and brick walls

Fastening to concreted surfaces using the
PAM-GLOBAL® TYRODUR fastening system:
The fastenings can be to anchor rails

and/or using approved metal dowels.

%
©
S
S
o
n
o

%

(o]

1S

g PAM-GLOBAL®

ot PAM-GLOBAL® TYRODUR
TYRODUR pipe clamps
pipe clamps DN 250 + 300BR 7
DN 40 - 150 BR 5

- DN 200 BR 6

Fig1

PAM-GLOBAL® TYRODUR
console

K 40/40/350 Z or

K 40/40/550 Z

PAM-GLOBAL® TYRODUR
console
K 40/40/350 Z or

K 40/40/550 Z PAM-GLOBAL®

TYRODUR
pipe clamps

- PAM-GLOBAL®
GLOB DN 250 + 300BR 7

TYRODUR Fig 4
pipe clamps
DN 40 - 150 BR 5

Fig 3 DN 200 BR 6
PAM-GLOBAL®
TYRODUR
PAM-GLOBAL® pipe clamps
TYRODUR DN 250+ 300BR 7
pipe clamps
DN 40 - 150 BR 5
DN 200 BR 6
Fig 6
Fig5
Pipe clamp Fastening with
BR 5 1 threaded rod M 12
/ BR6 1 threaded rod M 16
and 1 GRP base plate 16
Pipe clamp BR 5 can also be fastened in the concrete BR7 2 threaded rods M 16
und 2 GRP base plates 16

itself using approved anchors (no base plate).
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Fastening to trapezoidal sheet metal roof

DN 40 - DN 100: Threaded rod M 12

Pipe fastening

500 ||
| F (point load)=F
(threaded rod)

DN 40: 70N
DN 50: 80N
DN 80: 160 N

| DN100: 250 N

Fixing point

500

DN 125 + DN 150: Threaded rod M 12

Pipe fastening

F (point load)
per trapezoidal
suspension

DN 125: 190 N
DN 150: 240 N
F (threaded rod) : i
4 F pipe
DN 125: 380 N 7
DN 125: 760 N
DN 150: 480 N DN 153- 928 N

DN 200: Threaded rod M 16

Pipe fastening

\ ANYANA /

Vavavava

Fixing point

Flexible
clamp VB1
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N
|

. i, 30°
500 i|i
I
|
\
\\ /
e
Fixing poin
V)

— Fﬁ%—;

Y 500 |
F (point load)
per trapezoidal
suspension

DN 200: 200 N

F (threaded rod) y
DN 200: 800 N %

F pipe
DN 200:1600 N

Ay

L7

NOTE!

The maximum permitted loads on
trapezoidal steel profiles must always
be specified with the statistician
and/or trapezoidal sheet steel
fabricator.

Extra precautions must be taken when
fastening pipes to trapezoidal sheet
steel. This is due to its statistically low
load-bearing capacity. This applies in
particular to fixing points and lateral
reinforcement.

We recommend that the fixing points
are arranged on the truss itself.

Flexible
clamp VB2

Please request our separate
information on “Fastening”!
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EPAMS"® HDE High-Capacity Roof Drainage System

PAM-GLOBAL® TYRODUR pipe clamps

PAM- Series 5 with insert Series 6 with insert Series 7 with insert Note:
GLOgﬁ"@ 5 gaell\?z:rtlﬁgéd O | g:Il\fglrigéd O wa galvha?ltised b We recommend the use
Item No. Item No. FN\_JF | “ltem No. of TYRODUR pipe clamps
40 5-E-63/12 180007 with rubber insert to
50 5-E-77/12 180011 cover exacting noise
80 5-E-101/12 179988 insulation requirements
100 5-E-128/12 179992
125 5-E-152/12 155065
150 5-E-180/12 155069 6-E-232 (155075
200 7-E-283 155082
250 7-E-335 155085
300
PAM- Series 5 without insert Series 6 without insert Series 7 without insert
o - .
50 5-0-101/12 179961
80 5-0-128/12 179966
100 5-0-152/12 179970
125 5-0-180/12 179973
150 6-0-203 180051
200 6-0-254 180056 7-0-254 180114

Deliver programme - fastenings

electrogalvanised, hot galvanised, hot galvanised split strip

Symbol Designation Symbol Dimensions Item No.
Length
Slotted rail, SP 30/30/1.5 2 30 x 30 x 1.5 for BR5 M12 3m 180400
serrated SP 40/40/2 Z 40.5 x 40.5 x 2 for BR6, BR7 M16 3m 180401
hot galvanised split strip,| SP 40/40/2 Z 40.5 x 40.5 x 2 for BR6, BR7 M16 6m 180730
Material 37-2
Threaded plate GWP 30/12 Z M12 26 x 18 x 8 for SP 30/30/1.5 Z 180416
serrated GWP 40/12 Z M12 35.5 x 21.6 x 9 for SP 40/40/2 Z 180418
electrogalv., Mat. 37-2 | GWP 40/16 Z M16 35.5 x 21.6 x 9 for SP 40/40/2 Z 180419
Hole
Retaining plate HP 30/08 for SP 30/30/1.5Z 36 x 30 x 3 9 mm 180406
electrogalvanised HP 30/12 for SP 30/30/1.5Z 36 x 30 x 3 13 mm 180408
Material 37-2 HP 40/08 for SP 40/40/2Z 49x40x 4 9 mm 180409
HP 40/12 for SP 40/40/2Z 49 x40x 4 13 mm 180410
HP 40/16 for SP 40/40/2Z 49 x40 x 4 17 mm 180411
Fabricated console K 40/40/350 Z 350 mm long from SP 40/40/2 Z 179809
electrogalv., Mat. 37-2 | K 40/40/550 Z 550 mm long from SP 40/40/2 Z 179810
Trapezoidal suspension | TH 12 for M12; 180358
electrogalvanised Opening width: 105 mm, height: 90 mm
Mat. W 23, Mat. D 9-1 | THK 08 M 8 x 95 mm 180357
Punch LZ for TH 12 and TH 08 180304
for installation with GWN 08/120
Flexible clamp VB 1 2 U-steel 79/69 x 65 x 40 x 4 180376
hot galvanised VB 2 1 U-steel 69 x 65 x 40 x 6 180377
Material 37-2 1 U-steel 83 x 65 x 40 x 6
2 hex-head screws M 12 x 25 - A4
2 hex-head screws M 12 - A4, self-locking
Base plate GRP 12 M 12 150 x 50 Slot 14 x 26 180258
electrogalvan., Mat. 37-2| GRP 16 M 16,150 x 50 Slot 14 x 26 180259
Fall pipe fabricated console| FRK 50 Z 250 mm long from SP 30/30/2 Z for DN 50 179811
hot galvanised FRK 702 250 mm long from SP 30/30/2 Z for DN 70/80 179812
Material 37-2 FRK 100 Z 250 mm long from SP 30/30/2 Z for DN 100 179813
FRK 125 Z 250 mm long from SP 30/30/2 Z for DN 125 179814




AT
SAINT-GOBAIN

HES

Fastening the PAM-GLOBAL® fall pipe supports using TYRODUR fastenings

Fall pipes must be secured for the supports. The grey cast iron bearing installation, the fall pipe support ring
EPAMS High-Capacity Roof Drainage arrangement with vulcanised rubber is  is positioned on the bearing
System from DN 50 with fall pipe installed with the fastenings. For pipe  arrangement.

For pipe size DN 50-125, bearing arrangements with all the essential fastenings
are available as a complete set under Item No.:

DN | Symbol Set content Item No.
1 x fall pipe fabricated console DN 50 hot galvanised 250 long
1 x PAM-GLOBAL® S bearing arrangement with vulcanised rubber
50 FRK 50 Set | 1 x hex-head screws M 12x35; SS 12/35 180424
2 x threaded plates GWP 30/12 Z

2 x anchor rods M 12 (concrete dowel) DSA 12/20

1 x fall pipe fabricated console DN 80 hot galvanised 250 long
1 x SML bearing arrangement with vulcanised rubber DN 80
80 FRK 80 Set | 2 x hex-head screws M 12x35; SS 12/35 180431
2 x threaded plates GWP 30/12 Z

2 x anchor rods M 12 (concrete dowel) DSA 12/20

1 x fall pipe fabricated console DN 100 hot galvanised

1 x PAM-GLOBAL® S bearing arrangement with vulcanised rubber
100 FRK 100 Set | 2 x hex-head screws M 12x50; SS 12/50 180426
2 x threaded plates GWP 30/12 Z

2 x anchor rods M 12 (concrete dowel) DSA 12/20

1 x fall pipe fabricated console DN 125 hot galvanised

1 x PAM-GLOBAL® S bearing arrangement with vulcanised rubber
125 FRK 125 Set | 2 x hex-head screws M 12x50; SS 12/50 180427
2 x threaded plates GWP 30/12 Z

2 x anchor rods M 12 (concrete dowel) DSA 12/20

For pipe size DN 150-300, bearing arrangements with all the essential fastenings are available as individual parts.

DN Bearing arrangement Fabricated consoles Threaded plates Hex-head screws M 12x50
Pc. Item No. Pc. Symbol Lengthltem No. | Pc. Symbol  Item No. Pc. Symbol Item No.
150 1 179221 2 K 50/40/350 350 155007 2 GWP50/12 155011 2 SS 12/50 180347
200 1 179222 2 K 50/40/350 350 155007 2 GWP50/12 155011 2 SS 12/50 180347
250 1 179223 2 KUH 50/40/550 550 155009 2 GWP50/12 155011 2 SS 12/50 180347
300 1 179224 2 KUH 50/40/550 550 155009 2 GWP50/12 155011 2 SS 12/50 180347

Fabricated console fastenings for DN 150 and 200, each with 2 dowels M 12
Fabricated console fastenings with support for DN 250 and 300 each with 3 dowels M 12.

PAM-GLOBAL® pipe fastening with the TYRODUR fastening system
Ceiling fastening Wall fastening

}

Threaded rod M 12

Approved
anchors

~&— Threaded rod
M 12

Approved anchors

Y
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EPAMS"® HDE High-Capacity Roof Drainage System

Commissioning, maintenance and cleaning

1. Commissioning following installation

a) Roof outlets:
The roof area must be cleaned
following installation. Particular
care must be taken to ensure that
no insulating material or packaging
residues remain on the roof area.

Once the roof areas and roof outlets
have been cleaned, the functional
parts and the gravel traps and/or
grids must be installed.

The functional parts must not be
removed once cleaning is complete.

On roofs without gravel packing
where special conditions could well

Design example:
Cast iron outlet with
gravel boundary

cause severe contamination, we
recommend, where statistically
permitted, a course gravel boundary
of approx. 0.5 m as a filter layer in
the area surrounding the roof
outlets.

b) PAM-GLOBAL® S pipes:
The pipes require no special
commissioning procedures.

2. Maintenance and cleaning
during ongoing system
operation

Electrically-heated roof outlets and
trace heaters must be tested for
correct functioning in accordance
with the switching circuits by a
qualified electrician. The monitoring
equipment must be operating.

The thermostat should be
positioned on the north-facing

side of the building.

a) Roof outlets:
In accordance with ltem 11.1 of
the Flat Roof Guidelines, we recom-
mended taking out an appropriate
maintenance agreement for main-
tenance of the roof.
The guideline also states that:
“The maintenance agreement usually
includes removing contamination
and growth. Leaves must be removed

immediately in order to prevent the
formation of humus or clogging of
the drainage system”.

The roof outlets must also be inspected
and cleaned during each of these
routines. Care must be taken to ensure
the functional parts are correctly
located.

b) PAM-GLOBAL® S pipes:
The pipes are considered to be
maintenance-free.
However, should incorrect handling
cause contamination and/or
clogging, the pipes must be cleaned
immediately to prevent more
serious consequential damage.

The SAINT-GOBAIN HES warranty is valid only if
genuine PAM GLOBAL® system parts are used.

30



