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Introduction

Wavin PE Product & Technical Guide

This technical manual on PE above-ground drainage systems
deals with the removal of domestic waste water and rainwater
from houses and residential and commercial properties using
plastic piping systems.

It covers all aspects from design to installation. The manual is
intendedforclients, architects, constructionspecialists, building
co-operatives, building inspectors and of course for instal-
lers. If you have any questions, wishes or practical problems
not covered by this manual then we would ask you to submit
them to us together with any suggestions for amendments
and additions.

Since our systems are often utilised in circumstances beyond
our control, we cannot accept liability for the consequences of
applying the information provided in this manual. This edition
of the manual supersedes all previously published technical
data.
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1. Wavin PE Soil,

Waste and Vent sysiem

1.1 System description

Wavin PE is a universal system approved for pipe installation
in buildings to DIN 19535 and DIN EN 1519 and for under-
ground pipes to DIN EN 12666. The product range includes
pipes and fittings with dimensions between 40 and 315 mm.

Wavin PE is a complete soil, waste and vent system of pipes
and fittings, manufactured from high-density polyethylene
(PE HD). This tough and durable PE system offers an extra-
ordinary chemical resistance in combination with a high flexi-
bility level and great impact resistance. Wavin PE pipes and
fittings are jointed by welding, making the joints resistant to
tension. There are two methods of welding: butt welding and
electro-fusion welding. Most Wavin PE products can also be
used as part of under-pressure installations like the siphonic
roof drainage system Wavin QuickStream.

1.2 Material characteristics

>

>) High-temperature resistance
Wavin PE guarantees resistance to
temperatures of up to 100°C and is suitable
for washing-machine and dishwasher
drainpipes.

v

Flexibility

Wavin PE is well suited to assemblies
subjected to vibration. It is therefore ideal
for use in seismic zones and across
expansion joints.

») UV resistance
With the addition of a percentage of carbon
black, PE is UV-stabilised and can therefore
be installed outdoors without degradation
problems.

>) Ease of welding
An advantage of Wavin PE is that it can
be welded (both by butt welding and with
electrofusion joints), thereby providing a
perfectly sealed system.

!
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Low weight
Wavin PE’s lightness makes transportation
and handling easy.

Use of adhesives

Because of its high resistance to chemical
agents, Wavin PE cannot be jointed with
adhesives.

Low-temperature resistance
The elasticity of Wavin PE allows pipes to
withstand freezing of internal water.

Impact resistance

Wavin PE’s elasticity gives pipes a high
impact strength at temperatures as low as
-40°C. This ruggedness makes handling of
pipes easy during installation.

Blockage-free

The smooth surface of Wavin PE allows for
both an optimum flow of any type of waste
material and self-cleaning of pipes.

Fire Hazards
Wavin PE does not issue any toxic gases
during combustion.

Wavin PE connection seals

Quick-fit coupling and expansion joint seals
remain resistant to all chemical agents
even if only slightly wetted by waste water.
The seals are produced from an elastomer
which guarantees sealing and durability
even in extreme conditions.
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1.3 Applications

Domestic waste-water system

Tensile resistant joint technology guarantees the highest
levels of leakage security. The Wavin PE waste-water piping
system complies with DIN 19535 and DIN EN 1519 and is
resistant to the effects of hot water. It meets the requirements
of DIN EN 12056 and DIN 1986 -100 (95° short-term loading).

Rainwater piping

Wavin PE waste-water piping is suitable for use on rainwater
drainage systems. PE piping can be used in low-pressure
systems to drain free surface waters and rainwater (see the
Wavin QuickStream technical handbook).

Underground piping

The options for using PE piping systems for underground drai-
nage are outlined in DIN 12666 -1:2005. This standard defines
parameters such as pipe diameter, wall thickness and rigidity.
Minimum ring stiffness standards of SN 4 (4 KN/m? are
required for all “U“-category applications (external, under-
ground piping). The Wavin PE (110 — 315 mm) waste-water
system complies with the SN 4 (4 KN/m?) ring stiffness spe-
cifications. Pipe range < SDR 26 (e.g. SDR 33/SN2) is not
suitable for underground applications. Data on SDR and ring
stiffness specifications can be found in the pipe data table.

Industrial waste-water
The Wavin PE system is resistant to aggressive chemicals.
Further details about the chemical resistance of PE-HD can
be found in chapter 7 on page 31 and in the Wavin “Chemical
Resistance” data sheet.
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Pumping systems

PE waste-water systems are primarily used on non-pressu-
rised applications. However, they can also be used without
hesitation on systems subject to short-term pressure loading
(i.e. pumping systems). They are capable of handling maxi-
mum internal pressures of 1.5 bar. Installation and fixing must
be carried out in accordance with the given specifications.

Manufacture and testing
Wavin PE piping complies with the technical specifications in
DIN EN 1519 and DIN 19535 Part 2 as tested by the National
Materials Testing Facility.

1.4 Product specifications

Basic material
Wavin PE waste-water pipes and fittings are manufactured
from PE - HD material.

Colour
Black

Identification and labelling
Wavin PE, nominal diameters, year of manufacture, material,
supervision marks, fire category: B2

Example: Wavin PE EN 1519 IIP 152 UNI Ue DIN 19535 DN
100 110 x 4.3 PE BD S 12.5 weldable, tempered A-M-G-T

Properties

Melt flow index: 0.3 -0.89 g/10 min
Coefficient of expansion: 0.2 mm/m °C

given by carbon content
of2-25%

DIN 4102, B2

UV resistance:

Fire behaviour:

Phone. +31(0)38 42 94 951



Pipe data

Calculating SDR category

SDR = %
DN d" diz s  SDR* SN
mm mm mm
40 40 34,0 3,0 13,6 -
50 50 44,0 3.0 17 -
56 56 50,0 3.0 17 -
60 63 57,0 3,0 21 -
70 75 69,0 3,0 26 -
90 90 83,0 35 26 4
100 110 101,4 43 26 4
125 125 115,2 49 26 4
150 160 1476 6,2 26 4
200 200 187,6 6,2 33 2
200 200 184,6 7.7 26 4
250 250 2344 7.8 33 2
250 250 230,8 96 26 4
300 315 295,4 9.8 33 2
300 315 290,8 12,1 26 4

1

external diameter in mm

2) internal diameter in mm

4) SDR category

5) Max pressure in mbar

Table 1.

)
)
3) wall thickness in mm
)
)
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Quality assurance

All piping and fittings are subject to continuous internal quality
control procedures. The system is also subject to external
monitoring by the Materials Testing Facility. The system
conforms to the established technical specifications set out
in Building Regulations A, Part 1 Issue 2003/1 No.12.1.8 and
comply with

DIN EN 1519 - 1:2001-01 and
DIN 19535 - 10:200-01.

Information on the transportation and

storage of PE pipes and fittings

PE pipes must be protected against damage during trans-
portation and especially during loading and unloading. Prior
to any unloading, pipes should be carefully inspected for
damage incurred during transportation. Where lifting gear is
to be employed, the use of wide belts and slings is recom-
mended. Unpaletted pipes should, wherever possible, be
supported along their entire length and prevented from rolling
against each other. Pipe storage areas and supporting surfa-
ces should be free from sharp edges.

Caution:
Short-term pipe deformation can occur where pipes are
unevenly exposed to the effects of the sun (or other forms
of heat). Pipes should therefore not be stored in direct
sunlight.
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Assembly

As well as the design of the installation there is also the actual
assembly. The design is complete, but many decisions remain
to be taken by the fitter which will impact on the quality of the
work and the problem-free operation of the waste removal
system.

2.1 General
2.1.1 Pipework in the waste removal system

The pipework must be installed with a particular fall as indi-
cated on the drawings using brackets, bands and supports.
They must not be fitted horizontally, but there must not be
too great a fall. Excessive fall leads to the complete closure
of the pipe and to poor ventilation. Where reducing pieces are
used the top of the pipework should be at the same level. The
desired installation method must be known.

2.1.2. Brackets

All types can be used with support brackets; from light nylon
band brackets, light or heavy PVC brackets to galvanised
sewer brackets, and suspension bands. Ensure that any
sliding brackets do actually slide (avoid over-tightening).
Brackets used for clamping must be strong. For fixed point
brackets (only with PE) galvanised steel brackets must be
used.

2.1.3. Storage

Rubber O-rings must be kept in a cool and dark place and not
exposed to sunlight (not even behind glass). Pipes must be
stored as flat as possible to prevent sagging. It is difficult to
produce neat, straight work with bent pipes. Keep pipes as
clean as possible; this saves time when preparing and making
connections. Covering is recommended during extended
storage outdoors. Ensure that PE pipes, and particularly the
ends, do not take on an oval shape. Oval pipes create extra
work when welding joints. Bear in mind that pipes can get
very hot in the sun. Once out of the sun they will shrink again.
If the pipe is at 70°C and the temperature inside is 20°C, a 5
metre long PE pipe will be 0.2 x 50 x 5 = 50 mm shorter. Leave
accessories in the packaging as long as possible. PE electro-
weld sleeves should be stored indoors and left as long as
possible in the packaging to prevent oxidation from sunlight.
Oxidation on the interior can badly affect welds.
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2.1.4 Oval pipe ends

Excessively oval shape PE pipe ends should first be made
rounder. This can be done by clamping the pipe with one or
two brackets with one or two pieces of padding between,
placed a little back from the eventual coupling insertion depth
at the end of the pipe. The brackets are only removed after
the weld has cooled.

2.1.5 Shortening of pipes

The best and simplest method is to use a proper pipe cutter.
The cut is then straight and no burrs are generally created. If
a saw is used, care needs to be taken to ensure that the cut
is straight: mark the cut, use a stiff saw blade and use a saw
horse with @ above 50 mm. Remove internal and external
burrs with steel wool or a knife. For sawing PE use a fairly
coarse-toothed blade with a wide set.

2.2 Jointing

Joints fall in principle into two categories, those resistant
to tension and those not resistant to tension. Welded and
flanged joints are resistant to tension. Expansion sockets and
connections using rubber seals are not resistant to tension.
PE pipes can not be joined using solvent cement as PVC can.
However welding of PE gives excellent results. This creates
a tension-resistant connection. There are two methods of
welding: butt welding and electro-welding using fittings with
integral heating elements.

2.2.1 Principles of heat fusing polyethylene pipes and
fittings

The Wavin PE range contains pipes, spigot fittings and elec-
trofusion sockets. Pipes and fittings (both electro fusion cou-
plers and spigot fittings) are provided with external marking
ribs or marking stripes enabling easy alignment particularly in
pre-fabrication. Note: polyethylene pipes and fittings cannot
be joined using solvent cement!

For correct heat fusion of polyethylene, following basic equi-
rements must be met in order to obtain good quality joints.
1. Sufficient heat

2. Sufficient pressure

3. Sufficient welding & cooling time

4. “Clean to clean” material

Phone. +31(0)38 42 94 951



In the two most common applied welding techniques, elec-
trofusion and butt-welding, these parameters are dependent
on the design of the electrofusion socket and/or in the wel-
ding procedure.

2.2.2 Butt-welding

Butt-welding is a very economical jointing technique.
Correctly made butt-welds reach the strength of the pipe.
Well-trained personnel are recommended for making butt-
welds.

In butt welding, two pipe ends, two fitting ends or a pipe
end and a fitting end are bonded by melting the circu-
lar pipe faces simultaneous and pressing these together.
Butt-welding can only be performed using a butt-welding
machine.

The butt-welding procedure
incorporates the following 15 steps:

1. Check environmental conditions.
When the outside temperature is below 5 °C and/or
during rainy and windy conditions, special precautionary
measure have to be taken to ensure dry and sufficiently
warm welding conditions.

2. Check welding machine is in good functional order.
At least the following issues should be checked:
temperature, alignment, play of the moving parts, smooth
movement of the moving parts, electrical connections,
cutting machining plane (sharpness).

Figure 1.

wavin,
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3. Clean heater plate with PE cleaner and a soft cloth
Prevent any damage of the Teflon coating.

Figure 2.

4. Check temperature heater plate on 210 °C.

Figure 3.

5. Cut pipe to required length.
Note: take into account that in the welding process a few

millimetres pipe will be consumed. Best practice is to use
a rotary pipe cutter. The pipe ends are then square and
free from burrs. If a saw is used, it is advised to use a
spare clamp as a sawing guide. Such cut pipe ends must
be de-burred before placing in the welding machine.
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Figure 4. » = 8. Check that pipe ends are matching.

| If not correct either re-clamp pipes (alignment) and/or
repeat trimming. After re-clamping it is necessary to trim
the pipe-end again with a planer.

6. Clamp both pipe-ends in the welding machine
and ensure correct alignment.
Eliminate any bending forces if present. Figure 7.

Figure 5.

7. Trim both pipe-ends using the planer. 9. Insert heater plate and press both pipe ends during
Keep planer running while slowly reducing pressure. a few seconds with a higher force on the plate for
Do not stop planer when still in contact with pipe ends ensuring full contact.

in order to prevent uneven surfaces.

o N WA
T PR DM B03-R1 =

-

Figure 6. Figure 8.
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10. Reduce force until nearly zero, assuring contact with

11.

heater plate so that heat is soaked into both pipe ends.

Maintain heat soaking till a bead is formed of
approximate 1 mm for diameters 40 up to 200

and 1.5 mm for diameters 250 and 315 mm.

Use the figures mentioned in table 2 as guidance for the
heat soaking duration.

wavin,
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13. Slowly apply welding force and maintain for required

cooling time according to table 2a.

14. Inspect weld bead for evenness.

Uneven weld beads indicate incorrect alignment or out
of roundness. Large weld beads could be caused by
either too high a heater temperature and/or too high a
welding force. A small weld bead could be caused by a

too low a heater temperature and/or too low a welding
force. In both cases the weld should be rejected due to
reduced strength.

12. After heating time is elapsed, quickly open the
welding machine, remove the heater plate and close
immediately.

This part of the welding operation must be kept as short
as possible in order not to loose too much heat!

Figure 9. Figure 10.

T PE DIN L102-R2

15. Remove welded joint from the welding machine after
cooling time is elapsed.
The joint need to be kept free from any loads within
5 minutes after the cooling time is elepsed.

Table 2. Guidance of the heat soaking duration (in seconds) for
butt-welding.

Diameter 40 50-110 125 160 200 250 315

If the above steps are followed correctly, the above
Time [s] 30 40 60 80 100 140 | 170 ) ) )

mentioned four basic requirements should be fully met.
Diameter 40-75 90 110 125 160 200 250 315
Time [s] 60 70 80 100 120 200 280 340

Table 2a. Guidance of the minimum cooling time (in seconds)
for butt-welding at 20° C.
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2.2.3. Electro fusion

Electro fusion couplers are fitted with a resistance wire. Heat
should be applied to the welding zones using appropriate
welding equipment (see Pages 58 and 59). The polyethylene
expands during the fusion process. This expansion ensures
that the necessary welding pressure is generated. Wavin
welding equipment automatically supplies the precise amount
of heat required for a perfect weld. One type of electro weld
equipment is available (see product range).

Overview electro fusion machines and couplers

Equipment type weld zone Electro fusion couplers

for use in jointing
WaviDuo 40 - 315 WaviDuo couplers
Machine

Type No. 4700.200

*plus compatible couplers up to 160 mm.

Electro fusion couplers, weld time (approx.)

Note: the data given in the following table is approximated,
since weld times are dependent on ambient tempera-
ture and are a function of the welding equipment used.
The data given in the table is relevant to ambient tem-
peratures of 23 °C and 230 V supply.

WaviDuo electro fusion coupler

Dimension Weldingtime (ca.)
mm s

40 -160 82

200 - 315 370

Using electroweld equipment

Always read the manufacturer’s operating instructions and the
contents of DVS 2207 before using pipe collar welding equi-
pment. Where no operating instructions are available please
contact Wavin Overseas.
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Installation: Required tools:

>) Pipe cutter

») Circumferential measuring tape

») Rotary peeler or hand scraper

») PE cleaner

») Lint-free, colorless and clean cloth

>) Measuring stick

>) Permanent marker

») 230VAC power supply

») Welding machine, suitable for WAVIDUO
couplers (DUO 315)

>) Pipe clamp if appropriate

NOTICE - Faulty pipe connection

Insufficient preparation and non-observance of the installation
instructions may lead to a faulty pipe connection. The functio-
ning and life-time of the system and the connection may be
affected. Please adhere to the instructions in this installation
manual and the operating instructions provided with the wel-
ding machine.

The pipe ends must be cut precisely. The pipe ends should
be fully inserted until the marked position on the pipes. Failing
to adhere to the welding instructions can lead to overheating
of the pipe connection during the welding process and in
extreme cases lead to a fire hazard.

NB: Never weld a WAVIDUO electro fusion coupler twice.
A faulty connection must be cut out and be replaced by a
new coupler.

General

With wet and cold conditions on site, take special precautions
in order to create a working environment that is sufficiently

dry and warm.

When installing the system, the maximum acceptable
temperature range is -10°C to +40°C.
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Electro fusion jointing procedure

1) Clean pipe roughly in the circumferential direction, cut
precisely square with pipe cutter and deburr edges.
Cut off obvious reversed pipe ends.

2) Check fusion ends with a circumferential measuring tape
before and after peeling operation. Adhere to standards
and specifications (EN 12666-1). (See Table 3).

3) Measure the length of the coupler with a measuring stick
to calculate the peeling length. Formula for peeling
length: (coupler length / 2) + 10mm. In case of use as
a sliding coupler or repair coupler the peeling length is
equal to the length of the coupler. Remove center stop
with a knife.

4) Measure area which must be peeled with a measuring
stick on the pipe and mark with a permanent marker.

§ R

;'”"4"!9'!?“2'2%

il

Step 3. Step 4.

5) Peel pipe with a rotary peeler or hand scraper past the
marking. Do not use sand paper. Ensure that the com-
plete surface of the peeling area is peeled sufficiently.
Minimum peeling thickness of 0.2 mm. (See Table 3).

6) Clean the peeled area of the pipe with PE cleaner using
a clean, lint-free, colorless cloth in circumferential
direction and let the cleaner evaporate.

7) Always mark the insertion depth with a permanent
marker on the pipe. Formula for insertion depth: (coupler
length / 2). See NOTICE Faulty pipe connection (page
12)!

8) Clean the inside of the electro fusion coupler with PE
cleaner using a clean, lint-free, colorless cloth in circum-
ferential direction and let the cleaner evaporate until
coupler is free of residues.

(wavin)
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Step 6. Step 6.

Step 7. Step 8.

9) Proper marking allows complete control over fully
inserting the pipe and movements of pipe and fittings
during the welding process. See NOTICE Faulty pipe
connection (page 12)!

10) Ensure a low stress installation. Secure pipe and electro
fusion coupler against movements. If appropriate, use
pipe clamps to hold the system in place.

11) Follow the instructions on the display of the welding
machine. Control and supervise fusion process.

Do not touch the electro fusion coupler during the fusion
process and the cooling time. Risk to be burned!

Step 9. Step 11.

PE Soil, Waste and Vent applications Product & Technical Manual |
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12) During and after fusion, check message on display of Pressure testing pipe systems
the fusion unit. When fusion is successful, remove fusion

cables. Check fusion indicators on the coupler. Both There are no standard requirements relating to rainwater
indicators have to be visible. If not, coupler must be cut piping in buildings. Where a pressure test is to be carried
out and a new coupler should be installed. Defective out, close off the piping system at the cleaning trap using a
connections must not be welded twice! See NOTICE sealing bladder. The system can then be filled with water
Faulty pipe connection (page 12)! and the pressure value above hydrostatic determined.

Step 12. Before.

Step 12. After.

13) Make sure you have a low stress installation. Secure the
pipe and electro fusion coupler against movements (i.e.
using pipe clamps) and keep fixed and still until cooling
time has elapsed.

Diameter @ d40 d50 d56 d63 d75 doo d110 | d125 | d160 | d200 | d250 |, d315
Min. pipe @ [mm] 39.6 49.6 55.6 62.6 74.6 89.6 109.6 | 124.6 | 159.6 | 199.6 | 249.6 | 314.6
Cooling Time [min] | 10 10 10 10 15 15 15 15 15 20 20 20

Minimum wall reduction by peeling 0.2 mm

Table 3.
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Installation

3.1 Installation using flexion legs / expansion bends

Due to the elastic modulus of polyethylene, any temperature-
related changes in length can be absorbed using flexion legs.

DS
< BD |
BS
< g~
AL
<J—AD~{>
I ——1
4 T T ///’/ —-I——7 j[_
FP FS Fs‘\\\| / o 7
FP PF CG CcG N 47 BS
PF \
|7 E&C
N $
Flexion leg length in mm CG

Temperature difference in °C
L = change in length in mm
R = pipe length in mm

DS = expansion leg \Y4

BS = flexion leg E,P:
DL = expansion length

FP = fixing point

FS = guide clamp

Figure 11. Installation using flexion legs.

Flexion leg length (BS) is given by
») the change in length (DL) of the expansion leg (DS)
>) PE piping external diameter

Temperature-related changes in PE pipe length (DL) are
transferred to the flexion legs by the guide clamp fixing
points (FP).

The following parameters are used to determine flexion leg
length in the diagram below (Fig. 73):

>) Average coefficient of linear expansion
of PE - HD = 0.2 mm/m °C

») flexion leg: Vde x AL
de = external diameter
L = change in length
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Flexion leg length (mm) Temperature difference (deg.C)
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external diameter (mm)

Figure 12. Calculation of flexion leg length.

3.2 Operation, treatment and installation
of expansion sockets

Expansion sockets are used for taking up expansion on appli-
cations where flexion legs cannot be installed.

Long collars should be fixed rigidly to the supporting struc-
ture. The fixtures (clamps) must be capable of withstanding
the forces applied during pipe installation and subsequent
sliding movements. The forces applied during pipe installation
are those generated when pushing home the tapered pipe
ends. The sliding resistance is the ability of the long pipe col-
lar to withstand the effects of temperature-related changes in
the length of the pipe.

Dimensions Installation sliding resistance
forces under operating conditions

De N N

50 - 63 200 100

75 250 120

90 300 200

110 400 300

125 550 400

160 800 700

200 1200 1000

250 1800 1500

315 2600 2200

Table 4. Installation force and sliding resistance.
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Installation Fixation

/ The ceiling plates and pipe clamps to be used will dependent

ca. 15°-30° :
Fixing point
. , ~) Guide length

on the size of the wall or ceiling gap, L, and the pipe diameter.

b W9557995309034/50
x

\

Choose the appropriate ceiling plate or disc to match the

gap, L.
<I max = E;m Dl .
<+— 10 x de 4(>i The section modulus, W, should be calculated where the
value of L is large. The following formula can be used:
Figure 13. Figure 14. = LeK/s
Chamfering in Fixing a long pipe collar. section modulus in cm?

pipe ends.

Wall or ceiling gap (cm)

= Sliding resistance (kp) in Newtons (N) — see table below
= allowable bending stress of the fixture in kg/cm?

Pipe ends should be evenly chamfered to an angle of approxi- (2000 kg/cm?)

mately 15°. Use lubricant on the spigot end as this allows the

e xArm ==
I

pipe end to be inserted with minimum resistance.

Wall or

Expansion socket is designed to support a maximum pipe ceiling gap d d d d d d d
length of 6 m. The appropriate number of long pipe collars L (mm) 50-90 110 125 160 200 250 315
must therefore be calculated when supporting longer pipe 100 %" %" %" - - - -
runs. Mark off the required insertion depths, champfer the 150 %" 2 %" %" - - -
male pipe ends and use lubricant. 200 i %" i %" %" 17 -
250 12 128 12 %" 1” 17 5/4”
The insertion lengths required are dependent on the tem- 300 %" %" %" %" 1” 5/4” 5/4”
perature of the surroundings during installation. Installation 350 " Iz " 1” 17 5/4"1 iz
temperatures of 20 °C require insertion lengths of 10.5 cm; 400 %" %" %" 17 17 5/4"1 %"
installation temperatures of 0 °C require only 8 cm insertion 450 %" " %" 17 5/4”  5/4” 1 %"
lengths. 500 12 %" %" 17 5/47 1% 2”
-7 550 12 %” %" 17 5/47 1% 2”

v ) 600 v " L N S B

bei 20 °C [**10.5 cm—»
|

Table 5. Threaded pipe (fittings) as a function of
wall and ceiling gap.

Figure 15. Insertion length as a function of
installation temperature.
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3.3 Rigid installation of open-mounted
PE piping

Wall- or ceiling-mounted piping should be installed under the
following rigid fixing point (FP) conditions.

The fixtures (fixing points) must be capable of withstanding
the often substantial forces generated by pipe expansion and
contraction.

Dimension ring surface assumed temperature difference
ca. +20° C - +90°C ca. +20° C - -20° C
Sliding resistance Sliding resistance

d cm? N N

56 5,0 1250 3150

63 5,6 1288 2528

75 6,8 1700 4280

90 9,5 2375 5985

110 14,0 3500 8820

125 18,5 4600 11650

160 29,6 7400 18650

200 37,7 9400 23750

250 59,5 14900 37500

315 93,9 23500 59150

wavin,
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Wall or

ceiling gap d d d d d
L (mm) 50-56 63-75 110 125 160
100 V2" %" 1”7 17 1%
150 %" 17 1”7 1% 1%
200 %" 17 1% 1% 1%
250 17 17 1% 1 %" 27
300 17 1% 1w 2" 2”
350 1" 1% 1% 27 27
400 1% 1% 1% 2" -
450 1% 1% 2" 2" -
500 1" 1% 27 - -
550 1% 1 %" 27 - -
600 1% 1% 2” - -

Table 7. Threaded pipe (fittings) as a function of wall

and ceiling gap.

de kg/ weight
mm m N/m
50 1,940 16
56 2,440 20
63 3,080 26
75 3,380 38
90 6,388 55
110 9,500 100
125 12,290 120
160 20,150 200
200 31,240 310
250 48,820 490
315 77,500 780

Table 6. Sliding resistance in N.

3.4 Securing using fixed points

The fixed points are used for rigid installation must be
capable of withstanding much greater expansion forces than
those occurring in the case of installations where expansion
sockets or expansion legs and elbows are used. Pipes with
diameters of up to 160 mm can be secured using clamps with
G 1/2” threaded collars with fittings and mating pipes to G 2”
(see Table 6). Reduction collars can be used to achieve the
required diameters.

Table 8. Actual weight of the loaded piping.

Example: Given value: de =110 mm
RA = 1.5 m (pipe clamp interval)
Required value: actual weight over section RA
Formula: G = N/m x RA

100 N/m (table left) x 1.5 m = 150/N

er

- -

L = ceiling gap ® X = hole distance ® P = expansion force (see Table 1)
G = actual weight of loaded piping ® Z = tensile force on screws
de = dimension ¢ RA = pipe clamp interval

Figure 16. Examples of anchor point attachment.

The rawlplugs used must be capable of withstanding the
actual weight of the loaded piping and the resulting tensile
forces generated by expansion.
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3.5 Installation of expansion joints For a good functioning of the expansion joints, follow these
instructions:
Expansion joints are push-fit sockets with a rubber seal.

Expansion and contraction in the pipe system is absorbed 1. Prepare positions of fix- and sliding brackets

by axial displacements in the sockets. Normally expansion Expansion sockets must always be configured as a fixed-
joints are mostly located in the vertical downpipes. In special point. That means that all other fixing points must be
circumstances, if no other options remain to absorb ther- sliding brackets (see figure 87).

mally induced displacements, expansion joints can be posi-
tioned in horizontal collector pipes.

2. Chamfer pipe end
Chamfer angle should be approximately 15° and
chamfering length should be minimum 4 mm.

pe length

ax 6 meter 15/30°
E
L I min 4 mn
Figure 18.
3. Mark insertion depth
Use the insertion depth for the ambient temperature during
Figure 17. Installation of an expansion joint. installation according to the values mentioned in table 9.
Pipe diameter
<50 | 63 | 75 | 90 | 110 | 125 | 160 | 200 | 250 | 315
Ambient temperature Insertion depth in [mm] for pipe length of 6 meter
-10°C 65 70 70 80 85 90 100 140 140 140
0°C 75 80 80 90 95 100 110 150 150 150
+10°C 85 90 90 100 105 110 120 160 160 160
+20°C 95 100 100 110 115 120 130 170 170 170
+30°C 105 110 110 120 125 130 140 180 180 180

Table 9. Insertion depth of pipes into an expansion socket, max. pipe length 6 meter.
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Figure 19.

4. Install pipe and fix with a fixed-point bracket on the
socket side and sliding brackets over the rest of the
pipe length.

Figure 20.

5. Check depth of insertion.

WAVII
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3.6. Installation of Wavin fire
protection sleeves

3.6.1 Wavin BM-R90 fire protection sleeve

Wavin BM-R90 is a new fire-protection sleeve designed for
use with Wavin domestic waste water removal piping
systems according to DIN 4102-11. It is suitable for use on
piping with external diameters of up to 160 mm and is able
to provide a secure seal for use in all conceivable installation
situations:

v

Right-angled wall and ceiling penetration

») Lightly-constructed partition walls

») Angled wall and ceiling penetration to 45°

>) For sealing over pipe collars (to 45°)

For installation under ceilings and in front of walls
Installation flush with ceiling surface

v

v

3.6.1.1 BM-R90 Installation instructions

The BM-R90 fire collar provides fire resistant sealing for wall
and ceiling installation of the Wavin PE Soil & Waste system.
The BM-R90 fire collar is approved by the German Institute
Building (DIBt), approval no. Z-19.17-1924.

General recommendations

1) Positioning of the collars: on both sides of a wall; on one
side under / in a ceiling (see Fig. 25).

2) Wall & ceiling types: at least 10 cm thick solid concrete,
aerated concrete and sand-lime brick walls as well as
light dividing walls (stud walls: both sides clad with 12.5
mm plasterboard) and solid concrete and aerated
concrete ceilings at least 15 cm thick

3) Structural acoustic insulation: the acoustic insulation mat
provided must be wrapped around the pipe where it
passes through the wall or ceiling

4) Joint sealing between pipe and wall / ceiling: to be
packed to the full thickness of the wall or ceiling using
mineral materials such as concrete, cement or plaster .
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Figure 21. BM-R90 fire collar.

3.6.1.2 Components

The fire collars are made from powder coated sheet steel
with a push-in fastening and tab fixings with an integrated
intumescent material for reliable closure in the event of fire.
Also included:

») insulation mat,

») fixing kit,

») identification label,

») declaration of conformity (Enclosure 1)

Selection table

Wavin PE pipes d s Straight Straight Angled

mm mm Ir llation ir llation ir llation "
mm with sleeve  With sleeve or
socket < 45°

40 40 3.0 40 63 75

50 50 3.0 50 63 75

56 56 3.0 63 75 90

70 75 3.0 75 90 110

90 90 3.5 90 110 125

100 110 4.3 110 125 140

125 115 4.9 125 140 160

150 160 6.2 160 180 200

200 200 6.2/7.7 200 - -

Table 10. BM-R90 selection table for
various types of Wavin PE pipe

installation.

) The shape of the sleeve must be
turned oval by pushing on both
sides. In that way the shape of

the sleeve can be adapted when
leading-through the pipes
(see also Figure left).
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3.6.1.3 Types of installation

1) Ceiling installation

Minimum requirements of the ceiling:
min. 150 mm thick concrete ceiling.

Flush ceiling installation

Wrap insulating mat around the pipe.

Open the collar and position it around the pipe, whilst
hooking in the push-in fastening. Bend or angle the collar
mounting tabs. Then install the collar flush with the ceiling.
Fill the remaining ceiling gap with cement or concrete (see
general recommendations (4).

=)

Gap around the edge

Acoustic
insulation mat

BM-R90 collar y —

Figure 22. Straight installation without
sleeve / socket up to 160 mm.

11) Installation under the ceiling
Straight ceiling installation

Wrap insulating mat around the pipe. Open the collar and
position it around the pipe, whilst hooking in the push-in
fastening. Fill the remaining gap with cement or concrete
(see general recommendations (4)). Hold the collar firmly
against the ceiling and mark the positions of the mounting
holes.

Rotate the collar and drill the holes.
Insert plugs and fix the collar using screws and washers.

(Mounting the collar using the washers, plugs and screws
provided).
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Acoustic
insulation mat

BM-R90 collar

Figure 23. Straight installation with / without sleeve / socket.

Angled ceiling installation

Wrap insulating mat around the pipe.

Open the collar and position it around the pipe, whilst
hooking in the push-in fastening. Fill the remaining gap with
cement or concrete (see general recommendations (4).

Hold the collar firmly against the ceiling and mark the
positions of the mounting holes.

Rotate the collar and drill the holes.

Insert plugs and fix the collar using screws and washers.
(Mounting the collar using the washers, plugs and screws
provided).

Installation distances between BM-R90
fire protection collars eg to external systems

The distance to external, tested systems (inspected and
approved) must be at least 50 mm between partitioned
sections.

If two Wavin R90 feedthroughs are installed next to each
other, the distance between the pipes must be at least 100
mm in the case of special partitioned sections (sloping
pipes, partition via sleeve/socket or for ceiling installations).
In the case of straight pipes without sleeve/socket in the
partition area, the collar casings can adjoin each other
(distance 0 mm).

wavin,
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Gap around the edge

Acoustic
insulation mat

I‘4‘|5Omm‘ |

BM-R90 collar

Figure 24. Angled ceiling installation < 45°
with / without sleeve / socket.

11l) Wall installation

Minimum wall specifications: wall must be at least 100 mm
thick, made from concrete, aerated concrete, lime
sandstone or lightweight partition walls (two-layer panelling
on both sides with 12.5 mm plasterboard panels and mineral
wool infill). The pipe must be clamped on both sides at a
distance of < 50 cm. For wall feedthroughs, a collar should
always be fitted on both sides of the wall.

Wrap insulating mat around the pipe. Open the collar and
position it around the pipe, whilst hooking in the push-in
fastening. Fill the remaining gap with cement or concrete
(see general recommendations (4). Hold the collar firmly
against the ceiling and mark the positions of the mounting
holes.

Rotate the collar and drill holes.
Insert plugs and fix the collar using screws and washers.
(Mounting the collar using the washers, plugs and screws

provided).

Repeat the steps described for the second collar required
on the opposite side.
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2 x 12,5 mm plasterboard
Acoustic insulation mat

BM-R90
collar

Gap around the edge

Massivwand

100 mm

Figure 25. Straight installation with sleeve / socket.

2 x 12,5 mm plasterboard
Acoustic insulation mat

BM-R90
collar

Gap around the edge

Solid wall

100 mm

Figure 26. Straight installation without sleeve / socket.

2x12,5mm
plasterboard

Gap
around
the edge
<156 mm

Acoustic
insulation mat

BM-R90
collar

Figure 27. 45° angled installation with / without sleeve / socket.
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Installation distances between BM-R90
fire protection collars eg to external systems

The distance to external, tested systems (inspected and
approved) must be at least 50 mm between partitioned
sections.

If two Wavin R90 feedthroughs are installed next to each
other, the distance between the pipes must be at least 100
mm in the case of special partitioned sections (sloping
pipes, partition via sleeve/socket or for ceiling installations).
In the case of straight pipes without sleeve/socket in the
partition area, the collar casings can adjoin each other
(distance 0 mm).

Note

The presented data, especially recommendations for the
processing and use of our products are based on our
knowledge and experience. Due to differences in material
and working conditions that are outside the scope of our
influence, we recommend that sufficient internal trials be
conducted in each case to ensure the suitability of our
product to the intended method and processing purposes.
No liability will be accepted either on the basis of these
instructions or from an oral advice, unless we are accused
of gross negligence or deliberate malice.
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Enclosure 1
Declaration of conformity
for the Wavin BM-90 fire collar

Name and address of the installing company:

Site / building:

Date of manufacture:

Required fire safety class for pipe seal: R90

Declaration:

We hereby state that:

all details of the manufacture and installation of R90 fire resistant pipe seals for installation in walls and ceilings of fire class F90 have
been carried out properly and according to the requirements of the Deutsche Institut fir Bautechnik (DIBt / German Institute of
Building Technology) National Technical Approval No.: Z-19.17-1924 dated 21.10.2008.

The signatories confirm that the products used in the manufacture of the object being certified (e.g. the pipe collar or the fitting kit,

fire protection insert etc.) have been accredited according to the National Technical Approval standards.

Place / Date Company / Signature

This declaration is to be given to the builder to be forwarded to the relevant building authorities if required.
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3.6.2 Wavin BB-R90 fire protection tape

The fire protection tape BB-R90 is for the fire-resistant parti-
tion of the following pipe systems according to the approval
numbers EN 13501 (European approval) esp. Z-19.17 1219/Z-
19.17-1884.

Wavin o wall thickness
waste water pipe system in mm in mm
PE-Pipes 90/100 3.5-43

Table 11.

Overview of possible installation situations:

Installation example ceiling:
Minimum requirement: 150 mm thick ceiling of concrete or
aerated concrete.

Scope of Delivery:

») fire protection tape (length/width: 2080/50 mm)
») sound insulation strip (length: 300 mm)

») 2 adhesive tapes

fire protection sign

certificate of compliance

installation instruction

Figure 28.

1)  Concrete ceiling, aerated concrete, thickness > 150 mm
) Wavin waste water pipe

3) Sound insulation strip
) Wavin multilayer pipe (isolated)

5)  Fire Protection Tape BB-R90 (flush with the ceiling)

6) Annular gap closed throughout with concrete, mortar

| PE Soil, Waste and Vent applications Product & Technical Manual

Possible fields of application: waste water pipe system:
Fire-resistant partitions in walls and ceilings (see figure 10 and
11). Only in connection with smooth pipes (no moulds) and
straight pipe fairlead.

This fire protection tape is not suitable/permitted for the parti-
tion of sloped ducts and/or for sockets or moulds.

For these requirements/situations you can use the Wavin fire
protection collar BM-R90 (with German DIBt certification) in
connection with the Wavin waste water systems.

Possible fields of application: Installation pipe systems:
Fire-resistant partitions in walls and ceilings (see figure 10 and
11). Only in connection with smooth pipes (no moulds) and
straight pipe fairlead.

With this fire protection tape BB-R90 you can also realize par-
tititions with isolated multilayer pipes. The required wrappings
are different according to the diameter and the insulation.

Installation example wall:

Minimum 100 mm thick wall of concrete, aerated concrete,
sandlime brick or lightweight construction wall (both-sided
double layer lining of 12,5 mm gypsum boards and filled with
mineral wool).

>) For wall ducts always place a tape at both sides of the wall.
>) In a distance of <50 cm to the wall the pipe has to be fixed

on both sides with pipe clamps.

Figure 29.

1a) Concrete wall, aerated concrete or sand-lime brick thickness > 100 mm.
1b) lightweight construction wall, both-sided 2 x double layer lining of 12,5 mm
gypsum boards and filled with mineral wool
) Wavin waste water pipe
)  Sound insulation strip
4)  Wavin multilayer pipe (isolated)
)  Fire Protection Tape BB-R90 (each flush with the wall)
6a) Annular gap both-sided closed (25 mm each)
(6b) Annular gap closed throughout with concrete, mortar.
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Installation example ceiling

Step 1 Step 2 Step 3

Step 4

Step 6

Fill in the fire

Close the gap (wall/ceiling) with
concrete or mortar. For lightweight
construction walls the gap (gypsum
board to Fire Protection tape) has to
be closed completely (25 mm) with
gypsum.

protection sign
and place it next
to the partition.
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3.7 Wavin PE Airmix “Sovent” fitting

The Airmix “Sovent” fitting from Wavin is an ideal solution
to reduce pressure fluctuations and to prevent installing an
additional ventilation stack.

3.7.1 Introduction

In our daily life a lot of soil & waste water is being produced
by toilets, bath, showers, dishwashers and washing machi-
nes. All this waste water has to be drained from the buildings
and transported to the sewage facilities. A single drainage
pipe would just be capable of draining the maximum amount
of waste water. However, large pressure peaks do appear,
blowing out all water traps and giving access for bad odors
to enter the home.

To keep the pressure fluctuations low, the system has to be
ventilated and an additional ventilation stack can do the work.
But this additional ventilation stack is more complicated in
construction, costs considerably more and takes up more
valuable space in the building shafts.

Figure 30. Airmix “"Sovent” fitting.
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The Wavin PE “Airmix” Sovent fitting prevents all this. The
principle of this system is based on keeping a free path air to
leave or to enter the system and thereby keeping the pressure
level within acceptable limit.

It interrupts the fall of the waste water on every floor resulting
in a reduction of speed. The vent pipe is obsolete and the
unique design increases the capacity of the riser.

This fitting will be delivered with closed caps. After removing
the caps the required branches can be butt welded on the
fitting.

3.7.2 Benefits

The Wavin PE Airmix “Sovent” offers the following benefits in
comparison with conventional systems:

>) One special fitting offers 6 connections
- Gives multiple connections per floor

») Single stack system
- No separate ventilation pipes required.

>) Space savings
- Reduced stack sizes with the same loading capacities
as a secondary ventilated system gives extra space for
other installations

») Cost savings
- Installation time and material saved

>) Lower speed
- Reduces the hydraulic pressure

3.7.3 Applications

The Wavin Airmix “Sovent” is an ideal drainage system fitting
that can be used for:

») Hotels

») Universities, schools

>) High-rise buildings

>) Hospitals

>) Laboratories

ndustrial plants

v
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3.8. Casting in heat cured concrete and extrusion
shrinkage

PE pipework gives excellent results when cast into con-
crete floors and walls (see Chapter 7, Installation). Concrete is
sometimes brought to very high temperatures in order to allow
shuttering to be struck the following day, particularly in tunnel-
ling work. The temperature gauge controlling the burners may
sometimes be defective. It is also sometimes the case that
the control of the burners is carried out using the outermost
tunnel sections, because these cool most rapidly. The tempe-
rature in the enclosed tunnel may then be appreciably higher.
Extrusion shrinkage becomes significant for plastic pipework
in these circumstances. Extrusion shrinkage is the single-
occurrence shrinkage measurable when the pipe is heated
and then cooled. The limits are set down in the standards
against set temperatures, and are for PE: at 110°C max. 3%.
The pipe will expand during heating of the liquid concrete. The
degree of expansion is limited as the pipework is fixed at vari-
ous points and (the mass of) the concrete restricts expansion.
Once the concrete has hardened the pipe will shrink due to
thermal shrinkage and extrusion shrinkage. This is resisted by
the hardened concrete as the pipework is held fast by bends,
sleeves, T-pieces and similar, so that tensile forces arise in
the pipe. The tensile forces give rise to concentrations of
stress which may lead to breakage. T-pieces are particularly
susceptible to stress concentrations. The degree of extrusion
shrinkage depends on the maximum temperature achieved.

It is clear that the temperature of the pipes may be no higher
than 80 to 90°C to cut out all risk. Since the variation in tem-
perature in the concrete can be fairly great, it is stipulated that
the measured temperature shall be no higher than 50 to 60°C.
Higher temperatures are in any case not good for the quality
of the concrete.

PE pipes for above-ground drainage are sometimes “tempe-
red” for safety reasons. That means that they are heat treated
during or following manufacture (extrusion), largely removing
extrusion shrinkage.

3.9 Cast-in pipework

Pipework cast into concrete can be regarded as rigidly instal-
led. Any welded joints in PE must be allowed to cool first. It is
recommended that the pipework is pressure tested and chec-
ked for leaks before the concrete is poured. The pipework

WAVII
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must be well fixed to prevent flotation during pouring. Special
brackets are available for this purpose (illustration 7.13). With
HPE the bracket separation is around 8 x D (min. 0.75 metre,
max. 1.5 metre). If pipework is cast vertically in concrete (e.g.
columns, walls) the liquid concrete will produce an external
overpressure. lllustration 7.14 shows the resistance of various
classes of PE pipes to external overpressure in kPa at 30°C.

(SDR = external diameter/wall thickness)

Note: The calculated class does not always accord with
the nominal class.

In order to calculate the external overpressure in kPa the
height in metres of liquid concrete must be multiplied by 24.
If the pipe is filled with water to counteract flotation the mul-
tiplication factor is 14.

Example: 6 metres of liquid concrete, pipe @ 110 mm wit-
hout water filling, pressure 6 x 24 = 144 kPa.
Minimum required for PE: 110 x 34.

With water filling the external overpressure is
6 x 14 = 84 kPa. In PE SDR 26

PE
calculated

SDR | HPE resistance

Du/e | pipe size (kPa)

13,3 | 40x3 635
50x3; 63x3,6; 75x4,3

17 90x5,1; 110x6,3; 125x7,1 348
160x9,1; 200x11,4

21 63x3 178
75x3; 90x3,5; 110x4,3

26 125x4,9; 160x6,2; 92
200x7,7

30 90x3 58

32 110x3,5; 125x%3,9; 50
160x5,0; 200x6,2

Table 12.
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4. Situations during construction

Fouling, damage and movement of the installed waste remo-
val system must be avoided during construction.

Possible measures include:

») Closing off pipework with protective caps. Use caps that
fit over the pipe wherever possible so that they are not
accidentally left in place. When using caps that fit within
pipes, this should be clearly indicated.

») Seal off spigot ends that are still to be connected (by
insertion, welding or cement).

») Expansion socket sleeves in vertical pipework should be
protected from materials such as mortar that might get
into the sleeve.

5. Pressure testing

Pressure testing is carried out most quickly and simply using
air under a limited overpressure. This is also possible with
internal rainwater systems. The simplest procedure is to close
off all openings, apply air pressure of 2 to 3 kPa (0.2 to 0.3
metre water column) and apply soapy water to the joints.
Specialised companies sometimes use smoke-testing.

It is recommended that sections to be cast in concrete be
pressure tested before pouring. This is not only because
repairs are so difficult afterwards, but also to establish whom
is to bear the cost of any subsequent repairs. If it is decided
to carry out pressure testing (to NEN 3215) then the procedure
is as follows:

») The system is pressure tested with an air pressure of 400
Pa (40 mm water column). Where the total capacity of the
system to be tested is greater than 0.3 m?, then it must be
tested in sections of 0.3 mé.

») All open joints are to be sealed with ball-type valves and all
traps are to be filled.

») After 15 minutes the drop in pressure must not exceed
50 Pa (= 5 mm water column). If the drop in pressure
exceeds that, the test must be continued up to 60 minu-
tes. After that period the drop in pressure may not exceed
200 Pa (= 20 mm water column).
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Protect around 20 mm of pipe ends emerging vertically
from concrete floors by sealing with plastic foam or similar
prior to pouring concrete. This often prevents damage
when the floor is worked on later.

Ensure adequate anchoring to prevent flotation or bending
of pipes during concrete pouring.

Check direction and height of pipework before ceilings or
ducts are installed.

Pressure test pipework before pouring concrete.

Prevent grit from roofs entering waste pipework. This can
be extremely difficult to flush out and can give rise to
problems especially with rubber seals.

The drop in pressure may be caused by moving connec-
tions, such as toilet sealing sleeves and sealing sleeves
between horizontal pipes and connecting pipes, as well as
by temperature differences during the test.

The temperature difference may be up to 0.3°C, measured
in the spaces occupied by the waste pipework.

The pipework must not be exposed to radiant heat,
including the heat of the sun.

Where this nevertheless occurs (usually prior to pouring of
concrete) then pressurisation with air and soap testing of
the joints is a good alternative.

A test is carried out immediately prior to the pressure test in
order to demonstrate that the equipment is in good order.
For this purpose the internal pressure in an enclosed pipe-
line or hose of say 810 mm and 2 metres in length, with the
pressure meter attached, is brought up to 400 kPa. The
pressure drop may not exceed 10 Pa (1 mm water column)
in a period of 15 minutes. When that is the case the waste
removal system may be placed under pressure and the
actual test carried out.
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6. Maintenance

A well-designed, properly installed and correctly used
waste removal system will require little or no maintenance.
Inadequacies in design and installation, and above all incor-
rect discharge activities may cause poor or slow removal
of water or a blockage. Usually no action is taken until the
water begins to drain slowly or there is a complete blockage.
Checks on drainage and periodic maintenance are there-
fore recommended. In the event of blockages or threatened
blockages which are not located in the traps, a clearing spring
may be used. Care must be taken to prevent damage, espe-
cially in bends. High pressure cleaning with a jet head is a bet-
ter approach. The use of explosive charges to cause pressure
shocks in the pipes is not recommended.

The usual drain-clearing agents may be used provided the
instructions on flushing are followed. Roof channels, roofs,
roof gullies and the like should be periodically cleared of dirt,
leaves etc.

Specialist firms may carry out major maintenance or the clea-
ring of serious blockages. It is useful to build in a number of
cleansing facilities to aid cleaning or removal of blockages:

>) removable traps

>) connections to underground pipes with rubber sleeves

>) access fittings at strategic points such as at the transition
from underground pipework to the domestic pipework,
around hydraulic problem areas such as after a series of
bends and with longer pipe runs, and in cast-in pipework.
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Access fittings must be accessible and 