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Design Soil and Waste Sistems

The design of Waste Water System is 
regulated by EN 12056-2.
This European standard applies to waste 
water drainage systems, which operate under 
gravity. It is applicable for drainage systems 
inside dwellings, commercial, institutional and 
industrial buildings.
This guideline provides for main indications 
and definitions of all elements necessary 
to a particular project. Definitions are those 
indicated in the standard EN12056-2.
The standard defines systems according to 
the number of discharge units and branch 
filling percentage. 
The first part of the guideline concentrates on 
definitions and the second part on dimension 
of the various parts of the system. The third 
part describes the dimensions calculations 
and necessary data for a particular design.

Systems configurations
The choice of the type of installation, as 
provided by law, should be made in accordance 
with municipal regulations or of the managing 
companies of the water and sewage system, 
with the distance of installations from the 
vertical columns, of the 90° curves required 
to reach the aforementioned columns and with 
the maximum difference in height between 
installations.

According to UNI EN 12056-2 systems are 
classified as follows.

SYSTEM I
Single discharge stack system with partly 
filled branch discharge pipes.
Sanitary appliances are connected to partly 
filled branch discharge pipes.
The par tly f i l led branch discharge are 
designed with a filling degree of 0.5 (50%) and 
are connected to a single discharge stack.

SYSTEM II
Single discharge stack system with small 
bore discharge branch pipes
Sanitary appliances are connected to small 
bore branch discharge pipes. The small bore 
branch discharge pipes are designed with a 
filling degree of 0.7 (70%) and are connected 
to a single discharge stack.

SYSTEM III 
Single discharge stack system with full 
bore branch discharge pipes
Sanitary appliances are connected to full 
bore branch discharge pipes. The full bore 
branch discharge pipes are designed with a 
filling degree of 1.0 (100%) and each branch 
discharge pipe is separately connected to a 
single discharge stack.

1.
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• Branch discharge :pipe connect ing, 
horizontally, sanitary appliances to a 
discharge stack or drain.

• Discharge stack: generally vertical pipe 
conveying discharge water from sanitary 
appliances.

• Drain: near horizontal pipe to which stacks 
are connected.

• Ventilating pipe: main ver tical pipe, 
provided to limit pressure fluctuations within 
the discharge pipe system.

• 

Components and sizes
In the following par t, components are 
described and dimensioning process is listed:
Design process must respect the following 
steps:

1. Posi t ioning of ver t ical stacks and 
appliances on layouts. It is necessary 
to put appliances on layout to calculate 
distances between appliances and vertical 
stacks (pipes, fittings…) and to verify the 
minimum width of the screed according 
to the minimum slope and the maximum 
number of bends to be applied in case the 
pipe is within the wall or floor.
It is recommended to pay attention to the 
overall dimensions, not only to the pipe 
size. Normally, the pipe is equipped with 
uncoupled fittings, insulations, the fixing 
brackets and other accessories that 
increase the actual overall dimension of 
the pipe.

2. Choose the correct discharge system. 
(After the check indicated in point 2, a 
system among those the norm indicates 
must be chosen. In Italy system I is the most 
used, but all the others can be adopted. 
If distances cannot be achieved in an 
unventilated system, a system with no limits 
in distances and bends is recommended. It 
is advisable to study national and/or local 
regulations, as the European norm defines 
general rules only.)

SYSTEM IV 
Separate discharge stack system
Drainage system type I, II and III may also be 
divided into black water stack serving WC’s and 
urinals and grey water stack serving all other 
appliances.
In most European countries, Italy included, the 
main adopted system is SYSTEM I.
Each of the aforementioned systems can 
be realised in different configurations, with 
primary and secondary ventilation, in order to 
control the pipes pressure and, therefore, odor 
emissions in the building. It is recommended to 
place the columns as near as possible to the 
discharge systems, specifically, to the WC.

Definitions
All definitions are listed in the UNI EN 12056-2. 
Here we report the main ones.

Waters

Wastewaters are all waters being contaminated 
by the use and all waters discharging into the 
sewage system, they are divided into domestic 
and industrial.
Furthermore:
• Black: containing faecal matter or urine
• Grey: not containing faecal matter or urine
• Rainwater: water resulting from natural 

precipitation that has not been deliberately 
contaminated.

The commonly used definitions of “white waters” 
are included into the rainwaters, while “oil and 
foam waters” are included into the grey ones. 
Even if they are not contained in the Standard, 
they are used in local regulations.

Pipes ventilat ion pipework and 
appliances

• Trap: device directly connected to the 
appliance or to the discharge pipe that 
prevents the passage of foul air by means 
of water seal.
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9. Vertical stack dimensioning. According 
to calculation at point 8 and tables 11 and 
12, diameters are choosen, considering 
flowrate and related branch type.

10. Materials for the vertical stack. The 
appropriate materials are chosen according 
to laying method, waste water quality and 
some other factors described in the specific 
chapter.

11. Discharge drains dimensioning. The 
dimensions of drains and discharge stacks 
have to be defined, considering the results 
at point 5 and 8.

12. Bill of quantities and materials. It is 
necessary to def ine quant i t ies and 
components to realise the system.

3. The value of the flowrate must respect 
the type of appliances, branch and use 
(hospital, domestic…), it is necessary to 
determine the correct diameter of the pipe.

4. Flow rate calculation.It is the flow rate value 
required by the project, and measured 
according both to the devices connected to 
a specific branch and their usage (domestic, 
hospital, etc.)The exact diameter of the pipe 
will have to be determined basing on this 
value.

5. D ischarge branches dimensioning 
(diameter, gradiant, etc..) minimum 
diameter, minimum slope, maximum 
number of bends and maximum difference 
in height respect to the vertical stack have to 
defined, considering the results of point 4, 
tables 4,5 and 6 (for unventilated systems) 
and tables 7,8 and 9 (for ventilated systems). 
Materials will be choosen due to technical 
and economic exigencies.

6. Ensure external diameters of branch 
components fit within walls and screeds. 
This check is necessary to verify all sanitary 
system components are in compliance with 
building dimensions, as per previous point 
calculation).

7. Branch mater ia ls  ( the appropr iate 
materials are to be choosen according to 
laying method, and  waste water quality, 
other factors also need to be considered 
described in the specific chapter.)
It is recommended to pay attention to the 
overall dimensions, not only to the pipe 
size. Normally, the pipe is equipped with 
uncoupled fittings, insulations, the fixing 
brackets and other accessories that 
increase the actual overall dimension of 
the pipe.

8. Calculate flowrate for every vertical stack 
after calculation at point 5 , it is necessary 
to calculate the total flowrate of the vertical 
stack.
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Flowchart: the stages of design

Free Download software . Complete 
planning of sanitary and sewage sys-
tems combines unique and specific tools 
for the calculation of:

• Sanitary systems
• UFH (under floor heating)
• Soil and waste networks and drainage systems
• Soil drainage

YES NO

Choose the appropriate branch 
materials

Vertical stack dimensioning according 
to calculation in tables 11 and 12 and 

related to the branch type

Discharge drains dimensioning 
accordingly to appendix B of the UNI 

12056-2 norm

NUMBER AND TYPE OF APPLIANCE ARCHITECTURAL CONSTRAINTS

Place the vertical stacks and appliances on layouts.

Following chart 5, UNI 12056-2
• Check the distance between appliances and vertical stacks
• Check the maximum number of 90° bends
• Check the maximum height diffrence between appliances

Is it possible to use one of the 
systems presented in chart 5 

without secondary ventilation of the 
branches?

Flowrate calculation for every discharge stack
following par.6.3 of the UNI 12056-2 norm Flowrate calculation for every discharge stack

Discharge branches dimensioning 
(for non-ventilated systems), considering the results 

of tables 4,5 and 6 of the UNI 12056-2 norm

Discharge branches dimensioning 
(for ventilated systems), considering the results of 

tables 7,8 and 9 of the UNI 12056-2 norm

Check of external diameters, branch components 
depending on thickness of walls and screeds

Check of external diameters, branch components 
depending on thickness of walls and screeds

1
2
3

www.algopipe.it
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The formula for the total flowrate is:
Qtot= Qww+Qc+Qp

The Qww is calculated by:

Where K is the frequency factor defined 
in table 3 page 11 and SDU is the sum of 
discharge units. Discharge Unit (DU) for 
systems, compliant with UNI EN 12056-2.

Q k DUww ∑=

Flowrate calculations
The flowrate of waste water in the drainage 
system is given by the sum of sanitary 
appliances flowrates (Qww), plus continuous 
flowrate appliances (Qc) and the pumped water 
flowrate (Qp).

Usage of the equipment Coefficient K
Intermittent, e.g. residences, hostels, offices 0,5

Frequent, e.g. hospitals, schools, restaurants, hotels 0,7

Very frequent e.g. public lavatories and showers 1,0

Special, e.g. laboratories 1,2

Defined in accordance with table 2 of page 10

Sanitary equipment
System I System II System III System IV

DU 
l/s

DU 
l/s

DU 
l/s

DU 
l/s

Lavatory, bidet 0,5 0,3 0,3 0,3
Shower without cover 0,6 0,4 0,4 0,4
Shower with cover 0,8 0,5 1,3 0,5
Urinal with flushing system 0,8 0,5 0,4 0,5
Urinal with ejection valve 0,5 0,3 - 0,3
Wall urinal 0,2* 0,2* 0,2* 0,2*
Bathtub 0,8 0,6 1,3 0,5
Kitchen sink 0,8 0,6 1,3 0,5
Domestic dishwasher 0,8 0,6 0,2 0,5
Washing mashine (loading max 6 kg) 0,8 0,6 0,6 0,5
Washing mashine (loading max 12 kg) 1,5 1,2 1,2 1,0
WC, cistern capacity 4,01 ** 1,8 ** **
WC, cistern capacity 6,01 2,0 1,8 da 1,2 a 1,7*** 2,0
WC, cistern capacity 7,51 2,0 1,8 da 1,4 a 1,8*** 2,0
WC, cistern capacity 9,01 2,5 2,0 da 1,6 a 2,0*** 2,5
Floor gulley DN 50 0,8 0,9 - 0,6
Floor gulley DN 70 1,5 0,9 - 1,0
Floor gulley DN 100 2,0 1,2 - 1,3

* per person 
** not specified 
*** according to the cistern type (valid only for WC with cistern and syphon)
-     not used or 
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The UNI EN 12056-2 sets out that the depth of 
water should be not less than 50mm.
(Attention should be given to the fact that 
smaller depth will lead to a lower pause in the 
use of the appliance and a back foul air as 
water evaporates sooner).

Therefore choose trap, especially when 
design is requested, having a correct 
hydraulic tightness to compensate pressure 
changings in systems and water and to grant 
seal in case of unusage for seweral days. 
50 mm water seal can grant the unused 
system for approx. 30 days, depending on 
temperature conditions and room humidity.

Components
In the following part the norms UNI EN 12056 
states the dimensions of components and 
advises some pratical usage.

Traps
Traps are used to prevent the passage of foul 
air by means of water seal. [Figures 1-4]

B
A

Figure 1 Trap Figure 4 Shower trap

Figure 2 Washing machine trap design

Figure 3 Bottle trap design
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S iphonage  or se l f -s iphonage  events 
occurring during discharge of appliances 
must be evaluated. [Figure 5] 
Siphonage occurs during the discharge of 
another appliance connected to the same 
discharge stack; it is due to a difference in 
pressure inside the pipe between either side 
of the plug of water. At the top the water plug 
creates a partial vacuum due to negative 
pressure, while at the base a higher pressure 
outside. Both events allow foul air in the 
environment.Self siphonage is caused by 
horizontal branches being too long or too 
narrow. These dimensions are defined in the 
UNI EN 12056-2 table 5 page 12 , according 
to the system. [Figure 6]

Figure 5 Siphonage

L max

Figure 6 Self-siphonage

Vacuum effect

Compression

Possible
gurgling

Possible
gurgling

Full flush

Width: It changes according to the system 
used (see Table 5, page 12 UNI EN 12056-2)
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Discharge branches

Dimensioning
The limit of application of the shortcuts are 
reported, depending on the selected system, 
in UNI EN 12056-2 standard, at tables 4, 5, 
6, 7, 8 and 9 from page 12 to page 17 [Figure 
7-10].

Figure 7 Discharge branches (planimetric scheme)

Figure 8 Discharge branches (without ventilation)

Figure 9 Discharge branches (layout)

WC

BIDET

SINK
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General rules
Correct dimensioning must:
• Verify the length and diameter of the branch 

to avoid siphonage and self-siphonage 
events

• Verify the maximum number of bends 
between the syphon and the vertical stack

• The dif ference in height betweeen the 
syphon and the vertical stack 

• The minimum slope

• Check branches are connected to the single 
discharge stack by the use of > 90° fittings, 
otherwise ventilation is required 

• If, with non-ventilated shortcuts, it is not 
possible to comply with the limits provided, 
the shortcut should be ventilated

Figure 10 Discharge branches (with ventilation)
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Discharge stack provided 
with

Dimensioning
Discharge stack may be used for primary, 
secondary or parallel ventilation 
[Figure 11-12]

Figure 12 Vertical stack configuration (secondary ventilation)

Figure 11 Vertical stack configuration (primary ventilation)

(main configurations described below may need 
changes and or combinations) 
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Primary ventilated systems guarantee 
ventilation through a long ventilation stack 
outside the building roof or the use of an air 
admittance valve preventing the entrance of 
foul air into the building [Figure 13-15]

Figure 14 Primary ventilation configuration for max 2 floor 
buildings and buried discharge system

Figure 15 Primary ventilation configuration for max 2 floor 
buildings and discharge system on the ceiling of the buried floor

Figure 13 Primary ventilation configuration

Roof vent

Column vent  Air admittance valve

Discharge 
soil stack

Collector in the floor 
of the basement

hmax= 4 m
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Pros :
• It is the most economic solution as the 

duplication of the ventilation pipe is not 
required.

• Vacuum siphonage is solved

Cons:
• Compression siphonage is not solved

General rules: (as indicated in table 11 page 
17) of the EN12056-2 norm.
• It is commonly used in low rise buildings
• The diameter of the stack depends on the 

water flowrate and on the branch used, 
90° or 45° degrees.

• The roof vent diameter should not be less 
than the soil pipe diameter.

• Check the flowrate according to the branch 
inlet.

• If WC’s are connected to the main soil 
stack,  the soil stack diameter need to be 
considered. 
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Parallel ventilation systems, may be direct 
or indirect. A ventilation pipe (ending at the top 
like a primary ventilation system) is installed 
parallel to the stack pipe.
If direct, ventilation is connected to the 
discharge stack. If indirect, the ventilation 
stack is connected to the branches. [Figure 16]

Pros :
• The problems related to vacuum and 

compression siphonage are solved. 
• Compared to a primary ventilation system, 

the parallel ventilation system allows a 
higher discharge flowrate, considering the 
pipe diameter to remain unchanged. 

• The parallel ventilation system also allows 
the installation of longer branches. 

Cons:
• The parallel ventilation systems are as more 

space is required for a supplementary 
ventilation pipe.

Figure 16 Parallel ventilation configuration 

General rules: (as indicated in table 12 page 
18 of the UNI EN 12056-2 norm)
• Pa ra l l e l  ve n t i l a t i o n  sy s te m s  a re 

recommended in high rise buildings
• The diameter of the stack depends on the 

required water flow rate, whether a 90° 
branch or a 45° branch is installed.

• The roof vent diameter must be as indicated 
in the table.

• The flow rate must be carefully calculated 
according to the branch inlet.

• It is important to check if WCs are connected 
to the pipe, as in this case a minimum 
diameter must be kept.

PARALLEL DIRECT VENTILATION PARALLEL INDIRECT VENTILATION 

Roof vent

Ventilation column
Ventilation column

Roof vent
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Secondary ventilated system are similar to 
the parallel ones but in this case appliances 
are connected to the ventilation stack by the 
use of traps [Figure 17]

Pros:
• The problems related to vacuum and 

compression siphonage are solved. 
• Compared to a primary ventilation system, 

the parallel ventilation system allows a 
higher discharge flowrate, considering the 
pipe diameter to remain unchanged. 

• Branch length can be longer

Cons:
• A bit more expensive system due to the 

duplication of the pipes and the complex 
labour involved

• General rules: ( as indicated in table 12 
page 18 UNI EN 12056-2 norm)

• It is recomanded to be used in high rise 
buildings 

• The diameter of the stack depends on the 
water flowrate and on the branch used, 90° 
or 45° degrees.

• The roof vent diameter must be as indicated 
in the table.

• Check the flowrate according to the branch 
inlet.

• Check if WC’s are connected to the pipe as 
they need to respect a minimum diameter. 

Figure 17 Secondary ventilation
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Capacity of discharge collectors with 50% filling rate (h/d= 0.5)

Slope DN 
100

DN 
125

DN 
150

ON 
200

DN 
225

DN 
250

DN 
300

i Qmax V Qmax V Qmax V Qmax V Qmax V Qmax v1 Qmax V
cm/m l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s

0,50 1,8 0,5 2,8 0,5 5,4 0,6 10,0 0,8 15,9 0,8 18,9 0,9 34,1 1,0

1,00 2,5 0,7 4,1 0,8 7,7 0,9 14,2 1,1 22,5 1,2 26,9 1,2 48,3 1,4

1,50 3,1 0,8 5,0 1,0 9,4 1,1 17,4 1,3 27,6 1,5 32,9 1,5 59,2 1,8

2,00 3,5 1,0 5,7 1,1 10,9 1,3 20,1 1,5 31,9 1,7 38,1 1,8 68,4 2,0

2,50 4,0 1,1 6,4 1,2 12,2 1,5 22,5 1,7 35,7 1,9 42,6 2,0 76,6 2,3

3,00 4,4 12 7,1 1,4 13,3 1,6 24,7 1,9 389,2 2,1 46,7 2,2 83,9 2,5

3,50 4,7 1,3 7,6 1,5 14,4 1,7 26,6 2,0 42,3 2,2 50,4 2,3 90,7 2,7

4,00 5,0 1,4 8,2 1,6 15,4 1,8 28,5 2,1 45,2 2,4 53,9 2,5 96,9 2,9

4,50 5,3 1,5 8,7 1,7 16,3 2,0 30,2 2,3 48,0 2,5 57,2 2,7 102,8 3,1

5,00 5,6 1,6 9,1 1,8 17,2 2,1 31,9 2,4 S0,6 2,7 60,3 2,8 108,4 3,2

Drains
The capacity of drains should be calculated 
using an established hydraulic formula 
according to charts in UNI EN 12056-2. 
The Colebrook-White equation, better known 
as the Prandtl-Colebrook formula, can also be 
used as a guideline. 

= is the Reynolds number

Darcy friction coefficient 

D
Re

1 2log /
3,71

2,51
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Capacity of discharge collectors with 70% filling rate (h/d= 0.7)

Slope DN 
100

DN 
125

DN 
150

ON 
200

DN 
225

DN 
250

DN 
300

i Qmax V Qmax V Qmax V Qmax V Qmax V Qmax V Qmax V
cm/m l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s l/s m/s

0,50  2,5  0,5  4,8  0,6  9,0  0,7  16,7  0,8  26,5  0,9  31,6  1,0  56,8  1,1 

1,00  4,2  0,8  6,8  0,9  12,8  1,0  23,7  1,2  37,6  1,3  44,9  1,4  80,6  1,6 

1,50  5,1  1,0  8,3  1,1  15,7  1,3  29,1  1,5  46,2  1,6  55,0  1,7  98,8  2,0 

2,00  5,9  1,1  9,6  1,2  18,2  1,5  33,6  1,7  53,3  1,9  63,6  2,0  114,2  2,3 

2,50  6,7  1,2  10,8  1,4  20,3  1,6  37,6  1,9  59,7  2,1  71,1  2,2  127,7  2,6 

3,00  7,3  1,3  11,8  1,5  22,3  1,8  41,2  2,1  65,4  2,3  77,9  2,4  140,0  2,8 

3,50  7,9  1,5  12,8  1,6  24,1  1,9  44,5  2,2  70,6  2,5  84,2  2,6  151,2  3,0 

4,00  8,4  1,6  13,7  1,8  25,8  2,1  47,6  2,4  75,5  2,7  90,0  2,8  161,7  3,2 

4,50  8,9  1,7  14,5  1,9  27,3  2,2  50,5  2,5  80,1  2,8  95,5  3,0  171,5  3,4 

5,00  9,4  1,7  15,3  2,0  28,8  2,3  53,3  2,7  84,5  3,0  100,7  3,1  180,8  3,6 
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ARIO is an AAV, which has specific features 
and a revolutionary operating principle. Thanks 
to a pre-loaded spring, which conveys the right 
pressure to the gasket seal, ARIO is able to 
operate regardless of its installation position. 
This feature makes it a unique product because 
it can be installed both inside and outside 
building. ARIO is particulary suitable for 
installation on concealed sanitation facilities, 

Operating position 
“CLOSED”
It prevents bad smells 
emission.

thanks to its design which makes it suitable to 
be applied in bathrooms, and others locations. 
The system design has a broader flexibility of 
positioning and increase installation safety, 
thereby avoiding unexpected errors linked 
to pipe layout. When a discharge system is 
designed using a vent valve such as ARIO, no 
additional costs are necessary. 

Ventilation AAV (Air-Admittance Valve)

Operating position “OPEN”
Upon drainage, depressurization 
intakes air, which in turn opens 
the cover.

: 
: 



1. Design Soil and Waste Systems

24

Paintable

Body (PVC)
Stopper (PP-PVC)

Screw (Inox)
Spring

O-Ring
Nylon

EVA universal 
seal gasket

The body can 
be fixed to 
the wall with 
screws

Cover (PVC)

Ø 84÷95 Ø 94÷104 Ø 104÷110

A

A A A

B C

Ø75

Cutter

S 
S1

Ød

EN 12380 CE1
• Description: A ll 
• Airflow rate: 14 l/s
• Air tightness tested at: 10 KPa
• Temperature range: da 0°C a 60°C
• Effectiveness at low temperature 

(below zero): NPD 

AAV - primary ventilation 

Code Note Dim. Ø d S S1 Pack.

169000W gasket included 146,6x146,6 75 20 12,8 1/306

1690007 gasket included 146,6x146,6 75 20 12,8 1/306

Exploded

Universal Universal, diameter range: Ø75 ÷ Ø114. 
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Il fenomeno sonoro degli scarichi idrici: 
alcuni cenni

1.

about flushing system, depression into pipes 
or horizontal branches. 
The water movement inside the pipe transmits 
pressure from water to the air, propagates 
vibrations to structures and causes noise 
audible to humans in adjacent areas. 
[Figure 18]

The sound wave is generated by a variance 
in air pressure and it is made of several 
components acting in different ways.

Each component is a wave and has its own 
frequency of oscillation f. 

A beautiful flat will loose its pleasantness of 
comfort when the noise from a neighbours 
toilet flush is realised. It will keep you  Company 
everytime.
This is the same as a relaxing stay in a luxury 
hotel when the toilet in a near by room is too 
noisy.

Such problems are often caused by a non-
conforming design, due to old habits and 
competence.

Waste water systems have a great impact in 
noise propagation inside buildings: just think 

About noise

Figure 18 Sound wave inside waste water system. 

2.
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Therefore in a logarithmic scale, 3 more dB 
doubles the base quantity, while 3 less dB 
halves it.
The noise of a discharge pipe is estimated by 
a sound pressure level measurement during a 
fixed timing during use. The total noise level 
will result from all frequency components.
Every component (flushing, piping, anchorage) 
produces vibrations and air-borne noise.

The human ear can perceive sound waves 
frequencies from 20 Hz minimum till 20000 Hz 
maximum. These frequencies can be divided 
into groups known as octave bands.

Structure-borne noise is created by mechanical 
contact passing on vibration to a structure via 
an acoustic bridge, while airborne noise comes 
from a source that causes air to vibrate.
Therefore, even if sound is invisible, it is 
made of real physical components, and it is 
measurable. 
2. The human ear is most sensitive to variation 
in sound pressure p between 2·10 -5 Pascal 
(audible threshold) and 100 Pascal (pain 
threshold). Pascal is the measurement unit of 
pressure. 

Experienced noise and caused noise are 
not directly connected, the human ear 
filters produced noise and alterates its final 
perception. 
A logar i thmic scale can expla in the 
mathematic relation: the sound pressure p is 
converted into level of sound pressure Lp , 
called deciBel (dB):

   

Where p0 is the known pressure. The deciBel 
is a number and NOT a measurement unit as it 
is calculated by a logarithm of two omogenous 
units. 
On a logarithmic scale calculations are 
different from those on a linear scale. For 
example, a decibel quantity X, if doubled is 
not 2X but X+3 (rule of 3 dB). 
[Figure 19]

This means that in case of two independent 
discharge pipes 1 and 2 into the same wall 
partition, having a noise level L1=30dB and 
L2=30dB in case of simultaneous use the total 
sound level perception LT will be the sum of L1 
and L2:

L p
p

deciBel dB10 log ( )p
0

= ⋅






 →

L L L
dB

10log(10 10 ) 10log(2 10 )
10log(2) 10log(10 ) 3 30 33

T 1 2
30/10 30/10 30/10

30/10

= + = + = ⋅ =

= + = + =

Figure 19 Rule of the 3 dB
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The sound power Lw too is defined, as well as 
sound pressure p and its level Lp:

Where: W is the sound power of a general 
instant and W0 is the conventional reference 
power equal to Watt.

L W
W

dB10 log ( )w
0

= ⋅







The octave is the distance between 2 near 
frequencies. The mid frequency band gives 
the name to the band itself. 
Each octave band may be separated into three 
ranges referred to as one-third octave band 
[Figure 20].

The human ear is able to hear sounds 
frequencies but in different ways. Its internal 
configuration allows it to filter high and low 
frequencies differently. 

Phonometer can measure sound pressure 
thanks to filters that can translate real measures 
to human perceived sound. 
This filter is named weighting filter type A. The 
measurement unit is called dB(A).

The sound power
All sound sources (a discharge system for 
example, an engine or an electrical appliance) 
have their own power, the energy they produce 
nearby in an instant. Therefore the sound 
power is an intrinsic unique characteristic of 
all sources independent from the environment.
[Figure 21]
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Figure 20 Frequency spectrum from narrowband to one-third octave

Figure 21 Sound power of a discharge system
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Therefore it is necessary to avoid the contact 
between pipes and near structures to reduce 
vibration transmission by using resilient 
materials. The characteristic of a resilient 
material is to be like a spring dispersing 
vibrations it receives. 

Resilience is the ability to cope with stress 
without changing mechanical characteristics 
(i.e. an elastic feature). Therefore the resilient 
material will reduce and then recover its 
shape (like a spring). This way, it will disperse 
vibrations it withstands, like the damping of a 
car on a rugged road.

The parameter to define this property is called 
dynamic stif fness [MN/m3].
It allows to calculate how resilient a material 
is when vibrations come from a discharge 
system. 

The lower the dynamic stiffness the better the 
impact sound insulation of a material. 
Resilient materials may be plastic or natural 
fibers, mineral fibers or rubber. 

Resiliant material act as a spring, while rigid 
or massive materials are not able to limit the 
propagation of vibrations. 

Interaction of sound with 
structures. 
Once generated, the sound wave travels 
through a solid medium (piping, walls) or fluid 
one (air). Well-designed pipe systems and 
partitions may reduce noise creation, while 
incorrectly designed ones may facilitate its 
propagation. 
The right design choice to reduce noise is an 
adequate silent system, therefore a system 
whose material is able to keep noise inside. 

This characteristic is given by high density or 
high thickness materials as they prevent the 
transmission of noise from inside the pipe to 
outside surroundings. 

Furthermore, a silent drainage system, must 
also consider the type of wall partitions 
crossed by pipes: to prevent the wave from 
propagating into the living area, walls must 
provide good sound insulating capacity and 
not a simple plaster or mortar to cover the 
ducts.
 
Pipes inside ceilings must be covered by 4÷5 
cm of concrete casting to insulate the area.
In case technical requirements can’t allow the 
above, the best solution is to insert pipes into 
sound insulated and sound absorbing cavities 
(whose intrinsic open-cell materials can stop 
the propagation of sound). These cavieties 
must be realised outside the section of walls 
or ceilings.
 [Figure 22]

Structure-borne noise 
reduction
Mechanical contacts create vibrations in 
structures.
This energy converts into air noise and is 
audible by human ear. For example, when 
flushing water passes through soil stacks, it 
transmits the energy to the vertical duct and 
makes it move.

Figure 22
Passage of piping inside walls and cavities
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Installation rules
In order to reduce the propagation of the 
vibrations due to the discharge systems, 
decoupling clamps (of resilient material 
along the tube-collar contact) or damping 
coating (PE or PP foam) are used; if properly 
positioned, these can greatly reduce the 
part of the sound energy that is transmitted 
from the pipe to the external environment 
through building partitions, as they uncouple 
mechanical contact.

Lateral transmissions
Walls acoust ic proper t ies depend on 
both laying and adjacent areas. Lateral 
transmissions occur when the sound wave 
transits through separating surfaces from the 
source room to another receiving room.

With the same stratigraphy, lateral transmission 
will have different influence for each partition 
installed as both the stratigraphy of the side 
structures and the ways they are jointed can 
be different. [Figure 23]

Star ting then from the estimate of the 
theoretical values, it is necessary to assess 
the contribution of such transmissions to 
get the most realistic values of the partition 
inserted in the construction context. 
For a correct forecast estimate it is also 
necessary to know the characteristics of the 
lateral structures interacting with the partition.
Losses or increases due to the lateral 
transmissions are identified with the letter K.
The lateral transmissions must be calculated 
both in function of the ratio between the 
surface mass of the dividing partition and the 
average surface mass of the lateral structures 
(simplified calculation method) and in function 
of the type of the joint which can be “cross” 
type or “T” type (analy tical calculation 
method).
[Figure 24]

Figure 23 Wave propagation to adjacent structures
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36332 / SIAR / 98 of 01.09.1998, made it 
clear that the Decree is to be applied both to 
new buildings and the renovation of existing 
buildings, which also includes  the partial 
makeover of technological systems, horizontal 
and vertical partitions, and exterior facades. 
Further more 880 / SIAR / 99 dated 03.09.1999, 
has clarif ied that in case technological 
systems noise exceeds limits, an intervention 
on systems must be undertaken, while it is not 
mandatory on existing partitions. 

The Decree 5/12/97 refers to performance at 
the end of the work and does not give legal 
regulations regarding the noise level of each 
system component. 
As of today the reference standards for 
the field measurements are UNI EN ISO 
16032 “Measurement of the sound pressure 
level from service equipment in buildings - 
Engineering method” and UNI EN ISO 10052 

Discharge pipes cannot be connected to the 
down pipe or to the drains in the over or under-
pressure areas, as water shocks and sound 
waves are higher there. In a 90° bend, pressure 
and noise are at the highest because of the 
rapid change of the flow direction. We can 
reduce pressure and noice phenomenon by 
35% using two bends 45° and a pipe between 
then (the pipe must be long more than twice 
the diameter of the bend.
The water flow slows down after the impact. 
[Figure 25]

National Regulations
The Italian Decree 5/12/97 on “Determination 
of passive sound requirements for buildings” 
defines noise limits also for the appliances 
installed inside buildings, in order to limit the 
disturbance to units other than those where 
they are installed. Discontinuous operating 
systems are fixed installations where sound 
level emissions are not constant over time 
(elevators, drainage systems, bathrooms, 
toilets, taps). For these systems the unit 
measure is the level LASmax, ie the A-weighted 
slow maximum sound level. 

This parameter is able to calculate, for example, 
a complete cycle of filling and flushing of the 
cistern evaluating the maximum operating 
noise level.

Whatever the use of the building, discontinuous 
operating appliances cannot exceed more 
than 35 dB(A) LASmax levels. Measurements 
should be taken where noise is higher, but not 
in the room where it originates. 

The perceived noise will depend therefore on 
its propagation through the discharge system 
into partitions of the analyzed room rather than 
on the appliance itself. In his document 36332/
SIAR/98 dated 1/9/1998, the Ministry of the 
Environment has specified that the Decree is 
valid both for new buildings and renovations.

The Ministry of the Environment, with opinion 

Figure 25 Pipe section with clamps, coating and bends
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“ Field measurements of airborne and impact 
sound insulation and of service equipment 
sound - Survey method”. 

The first standard describes a more accurate 
method to measure the sound level of 
technical equipments installed in building 
structures. The second standard describes 
the field measurement of all passive acoustic 
requirements.

Both standards describes operating conditions 
and cycles of the following equipments: sanitary 
installations, taps, shower, bathtub, filling and 
emptying of washbasin and bathtubs, toilets 
and cisterns, mechanical ventilation, heating 
and cooling service equipment, lifts, rubbish 
chutes, boilers, blowers, pumps and other 
auxiliary service equipment, and motor-driven 
car park doors. .
 
In case of hot & cold water and drainage 
systems the acoustic test shall be taken at the 
floor immediately below the unit served by the 
system. 
The area under test must include at least one 
technical element near system components 
serving an adjacent building unit or the entire 
building system.

The sound pressure level of the discontinuous 
operating system must be normalised in 
accordance with the reverberation time of 
areas.
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EN 14366 norm: “Laboratory measurement of 
noise from waste water installations”. 
The norm specifies methods of laboratory 
measurement of the airborne and structure-

Laboratory certifications
In aim to certificate the noise level of the 
drainage systems (piping, junction systems, 
bends, noise-insulating collars), laboratory 
tests are carried out, in conformity to the UNI 

Fraunhofer laboratory schema
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full data, neither to allow a comparison of the 
various products, nor to foresee the behavior 
of the system after installation. 
The last three levels contribute to final 
parameters form: La,A (normalised sound 
pressure level of the vibrational noise weighted 
A). The last two parameters are going to be 
used in the calculation, according to method 
included in UNIEN ISO 12354-5:2009 norm.

borne noise induced form piping systems 
and relevant accessories for wastewater and 
rainwater (therefore, it does not refer to the 
actual source of wastewater: toilets, bathrooms, 
showers). 
The same document specifies that the data 
provided through laboratory tests are used to 
confront different types of drainage systems 
but the results are not applicable for a direct 
calculation of the internal noise inside the 
building. This part is determined by UNI EN ISO 
12354-5 norm (see the subsequent paragraph).  

The UNI EN 14366 norm test is applicable for 
pipes of any material, with natural ventilation 
and commonly used diameter (up to 150 mm).

The test chamber’s volume has to be at least 
50 mm3 and the drop height range between 5,8 
and 7,5 m; the standard test wall is defined as 
a single wall of bricks, filled blocks or concrete, 
with the surface volume of 200 ±50 kg/m2 
(included plaster on both sides). The tested 
piping system is first installed under particular 
conditions and placed on the attachment points 
indicated by the constructor.

Then, various water fluxes (respectively 0,5, 1, 
2 and 4 l/s) are applied and maintained inside 
the system until the end of the test. Thus both, 
the airborne noise level irradiated directly from 
the sample and the vibration or structure borne 
noise level is tested.
For this reason, numerous parameters come 
attached to the certifications, such as:
• sound pressure level measured frontally in 

the receiving room
• sound pressure level measured in the 

adjacent room
• sound pressure level of the airborne noise
• sound pressure level characteristic for 

vibrations
• structural sensibility level of the sample wall

The first two are measures of the laboratory 
noise that can give an idea of the behaviour 
of the piping system itself, but do not deliver 
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3.
 Acoustic design of discharge system

The acoustic properties of discharge systems 
can be calculated using the method indicated 
in the standard UNI EN 12354-5:2009. It 
is fundamental to know all factors that can 
generate and propagate noise inside discharge 
systems. Perceived noise in the environment is 
originatedd by two sources:
1. airborne noise
2. vibrations
Both kinds of “structural noise” originate inside 
the pipes, but for convenience they are studied 
separately as they propagate in different ways. 
As for airborne noise inside the pipe, a part 
of it remains inside and falls down with fluids, 
another part propagates outside in the air 
through near structures to reach the receiver. 
As shown in Figure 26.
The structural noise due to vibrations of the 

discharge pipe is caused by the impacts of 
fluids falling down that move the pipe itself. 
This vibration propagates through solids inside 
structures near the pipe to reach the receiver 
by air. As shown in Figure 27.
The estimate of perceived sound level in a 
disturbed environment is calculated by this 
formula:

dB

where:
Ln is the sound pressure level in the disturbed 
environment
Ln,d is the airborne sound pressure level 
connected to the free fall of the fluid into the 
pipe

∑ ∑ ∑= ⋅ + +
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Figure 26 Airborne noise functioning inside 
discharge pipes

Figure 27 Vibration noise inside discharge pipes
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S is the surface of the wall partition [m2]
Sref is the reference surface equal 10 m2

Aref is the sound-absorbing reference surface 
equal 10 m2

Obviously, if sources are more than one, 
results will be added together.

As for the Lw, this data is certif ied by 
the manufacturer’s laboratory (for pipes, 
discharge stacks, etc ...) according to the 
above-described UNI EN 14366. 
It is necessary to find the date in the certificate. 
This is a sound pressure level that has to be 
converted into sound power level Lw using the 
following formula::

dB

The Ds contribution is related to the semi 
reverberant field inside the environment that 
contributes to the airborne noise propagation; 
it takes into account the present sound 
absorption and the directivity of the source. It 
is obtained by the following formula::

dB

where:
Q’ corresponds to the directivity of the source 
(Q=1 near sound source, Q’ = 2 source close 
to a flat surface, Q’ = 8 source at a corner)
r is the average distance between the source 
and the wall element [m]
St is the total area of the surfaces of the source 
room [m2]
As is the equivalent sound absorption area of 
the source room [m2] that is obtained by the 
following equation:

Where:
αi is the apparent sound absorption coefficient 
of the Si surface Si 
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Ln,a is the sound pressure level propagating 
out of the pipe into the environment
Ln,s is the sound pressure level caused by 
vibrations

Obviously, when many pipes are present and 
concurrently operating in the structure, the final 
result will be the sum of many contributions. It 
should be pointed out that this formula is valid 
both for the discharge stacks and for the air 
ducts. 
The formula provides for three different types 
of contributions, which in turn are caused by 
many variables.

Airborne sound pressure level connected 
to the free fall of the fluid inside the pipe
This relation is connected to the noise that 
flows through the pipe and exits directly in 
the measured environment. However, as 
no discharge pipes are installed into living 
spaces, this component of airborne noise is 
not considered.

Sound pressure level coming out from the 
pipe and propagating into the environment
This relation is connected to the portion of 
noise that manages to escape from the pipe, 
to propagate through the wall partitions and to 
spread in the measured environment; therefore 
it is connected to the sound insulation 
characteristics of the crossed partitions 
and to the shape and sound-absorbing 
characteristics of the environment that 
contributes to the airborne noise propagation. 
The mathematical formula can be as follows:

dB

where:
Ln,a is the level of sound pressure escaping 
from the soil stack and propagating in the 
environment. 
Lw is the sound power level of the source 
(discharge stack pipe) (dB)
Dsis the transmission of the sound from the 
source to the wall partition (dB)
Rij,ref is the contribution of lateral transmission (dB)
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by the UNI / TR 11175, which refers to the 
resonant frequency of composite elements 
and can be expressed as:

Where:
Rw,ml is the sound absorbing power of the wall 
without additional layers. (dB)
f0 is the resonance frequency [Hz] calculated 
as follows::

Where:
m’1 is the surface mass of the wall without 
additional layers
 [kg/m2]
m’2 is the surface mass of the additional 
layers [kg/m2]
d is the dimension of the interspace between 
the wall and the additional layer [m]
The reduction of vibrations can be calculated 
according to the UNI EN 12354-1, Appendix 
E. The method defines reductions and the 
mass relations of the near partitions, as 
follows:

dB

dB

M meaning mass relation such as: 

Where:
 is the surface mass of the element in the 

transmission path ij [kg/m2]
 is the mass of the perpendicular element  

the joint [kg/m2].
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the Rij,ref refers to lateral transmissions, i.e. 
all noise air propagation paths generated 
by pipes, transmitted to wall partitions they 
are inserted in and to near partitions. This 
contribution depends on the sound insulation 
and the surface mass of such partitions; 
the UNI EN 12354-1 suggests the following 
mathematical formulas to quantify each 
propagation path:

dB

dB

dB

Where:
RF,w is the sound reduction index of the 
flanking element F in the source room (dB)
Rf,w is the sound reduction index of the flanking 
element f in the source room (dB)
ΔR Ff,w is  the  sound reduct ion  index 
improvement by additional lining on the 
source side of the flanking element (dB)
ΔRFd,w is the sound reduction index improvement 
by additional lining on the source side of the 
separating element at the receiving side (dB)
ΔR D f,w is  the  sound reduct ion index 
improvement by additional lining on the 
receiving element at the flanking element (dB)
K Ff is the vibration reduction index for 
transmission path Ff (dB)
KFd is the vibration reduction index for 
transmission path Fd (dB)
KFDf is the vibration reduction index for 
transmission path Df (dB)
Ss is the separating element area [m2]
lf Ss the common coupling length of the 
junction between separating element and the 
flanking elements F and f [m]
l0 is the reference coupling length equal to 
1 meter
All terms relating to sound insulation are 
calculated using the same rule. The terms 
referring to the sound insulation improvements 
are calculated using the template provided 
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dB{ }= − −D Y10logRe 30c i

Where Yi is the system mobility conveyed by a 
complex number of which just the real part is 
taken into consideration.
Such figure, by definition, must be negative. 
However, for the common practical cases, 
this figure is essentially real and it depends 
on the element surface mass and on its own 
bending moment. The above-mentioned 
equation is as follows:

≈
⋅

Y
f

t150000i
c

Where:
fc is the critical frequency of the system [Hz]
t is the element thickness [m]
As far as calculation of fc is concerned, the 
standard UNI EN 12354-1 could be useful, 
as it supplies the following formula:

=
⋅ ⋅

f
c
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L
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Where:
c0 is the airborne sound speed in standard 
conditions [m/s] and equal to about 340 m/s
cL is the sound longitudinal speed inside the 
propagation element [m/s]
t is the element thickness [m]
The cL longitudinal sound speed -into an 
elastic means- depends on the correlation 
between the elastic modulus and the density 
of the material as for the following formula:

ρ
=
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Where:
E is the elastic modulus of the resilient 
element [Pa] ρ is the density of the resilient 
material [kg/m3]
The Dsa adjustment factor refers to the 
conversion of the noise from vibrational to 
airborne noise, that is from the propagation 

Sound pressure level caused by vibrations
This definition takes into consideration the 
effect of the movement and the consequent 
vibrations caused by the free fall of the 
discharge fluids on the supporting structures. 

It depends from :
- liquids
- fastening
- kind of material
- vibrational sound power
- lateral trasmission

 
So this result can be reported as follows:

dB

Obviously if many existing sources are 
present, all values can be summed up. 
As far as the definition Lwsc is concerned, 
this is supplied by the producer on the 
Lab certif ication in compliance with the 
standard UNI EN 14366. The rate to use is 
the one identified in the certification as Lsc. 
It’s a sound pressure level which has to be 
converted into Lwsc sound power level by 
using the following formula:

dB

Where:
f  is the center band frequency of the 
measured octave band [Hz].

The Dc def ini t ion refers to the in-buil t 
coupling between the source and the 
structures it is in contact with. This definition 
includes the resilient and/or muffling effect 
of all the materials or coatings, which allow 
the coupling of the source/stack with the 
structures it is fixed to. As a matter of fact, 
the less stiff (or less resilient) the contact is, 
the easier it can dissipate the given vibration 
- by moving. Therefore the Dc result can be 
reported as follows:
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inside the wall, to the propagation in the air. 
If we also use what is proposed by standard 
UNI EN 12354-1, B appendix, this result could 
be stated as follows:

σ
=

′
D

f
m f

10log
400

sa
c dB

Where:
fc is the critical frequency of the system [Hz]
σ is the diffusion factor of the sound wave 
m’ is the surface mass of the wall partition 
[kg/m2]
f is the band center frequency of the measured 
octave band [Hz]

The σ diffusion factor may be calculated by 
using standard UNI EN 12354-1 appendix B. 
This method is very complicated and requires 
the knowledge of other data. As a first estimate, 
to be sure, we can speculate the transmission 
of the sound wave is complete: in this case the 
diffusion factor becomes σ = 1.
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Practical exercises
Calculations should be operated in frequency 
(either by octave or third of octave); for 
the sake of brevity, let us consider in the 
examples, only the 500 Hz bandwidth, hence, 
we will also indicate the final total value of all 
of the frequency inputs.

Case 1
Let’s try to apply the introduced estimate 
method to real cases: a REDI Phonoline 
discharge stack that is located in a duct in the 
wall, separating two housing units, one above 
the other. The discharge stack is covered with 

Figure 28 Schematic 3D of this discharge stack

a 5-mm-thick PE resilient sleeve. The noise 
of the stack (unit A) will be evaluated inside 
room B.
Rooms have dimensions of 3x3x2,7 m and are 
partially furnished (TR=0.5 s). The dividing is 
made of bricks of 25 cm of thickness; the side 
brick walls are 8 cm thick, and the higher 
and lower slabs  are made of brick/concrete, 
24 cm of thick. The aim is to calculate the 
A weighted sound pressure level present in 
room B when wastewater is discharged into 
the stack (flowing speed 2 l/s).
 

insulation pipe

Plaster

Plaster

25cm-depth 
brick

malta

Housing unit B

Housing unit A
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a) Estimate of the sound pressure level originating from the stack and propagating into the 
environment

NECESSARY DATA:

Sound power typical 
of Lw source 

It can be found in the test certificate of the discharge stack, which has 
been realised in compliance with the standard UNI EN 14366 number P-BA 
219/2006e; dimensions have been measured by using the A-weighting 
curve, so the final result will be an A-weighted level of sound pressure. If we 
consider the measure of the sound level -which is typical of the discharge 
speed La equal to 2 m/s – and if we apply the above-mentioned conversion, 
we obtain the following:
Lw 500 Hz= 38,4 dB(A)

Ds direct noise 
transmission

The average distance of the source from the wall is zero therefore Ds 
becomes negligible

Rij,ref ref airborne 
propagation paths

• Wall inside to which the stack is fixed (d): m’= 285 kg/m2 

 Rw500 Hz =52 dB
  S =8,1 m2

• Concrete coating of the duct (D): m’= 110 kg/m2 

 Rw500 Hz =24,3 dB

• Lateral walls (1, 2): m’= 136 kg/m2

 Rw500 Hz =44 dB
 S =8,1 m2

• Higher slab (3): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

• Lower slab (4): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

From these measures the sound airborne propagation routes can be 
derived:
• RDd 500 Hz = 26,5 dB
• R1d 500 Hz = 59,2 dB
• R2d 500 Hz = 59,2 dB
• R3d 500 Hz = 63,8 dB
• R4d 500 Hz = 63,8 dB

RESULTS
Therefore the sound pressure level coming out from the stack and propagating into the 
environment can be calculated: 
Lna,A,500 Hz = 8,8 dB(A)
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b) Sound pressure level caused by vibrations necessary data

NECESSARY DATA:

Vibrations sound power 
Lwsc

it can be found in the test certificate of the discharge stack, which has 
been realised in compliance with the standard UNI EN 14366 number P-BA 
219/2006e; dimensions have been realized by using the A-weighting curve, so 
the final result will be an A-weighted level of sound pressure. If we consider 
the measure of the sound level -which is typical of the discharge speed La 
equal to 2 m/s – and if we apply the above-mentioned conversion , we obtain 
what follows:
Lwsc, 500 Hz= 51,7 dB(A)

Dc is the value for
in-built coupling

Test certificate number P-BA 219/2006e reports that the test has been 
performed by using the Standard noise-insulating support. For this reason, in 
this case the structural sound power is already considering the mobility of the 
resilient coupling.
In this specific example the stack is coated with a resilient sleeve, so that 
value Dc may be considered negligible. 

Rij,ref airborne propagation 
paths

• Wall to which the stack is fixed (Dd): m’= 287 kg/m2 

 Rw500 Hz =52 dB
 S =8,1 m2

• Lateral walls (1,2): m’= 136 kg/m2 , 
 Rw500 Hz =44 dB
 S =8,1 m2

• Higher slab (3): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

• Lower slab (4): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

From these measures the noise airborne propagation paths can be derived:
• RDd 500 Hz = 52 dB
• R1d 500 Hz = 40 dB
• R2d 500 Hz = 40 dB
• R3d 500 Hz = 61,5 dB
• R4d 500 Hz = 61,5 dB

Conversion of the 
structural noise into 
airborne noise Dsa

The stack transfers vibrations through the wall where it is placed in (cL,D=3500 
m/s, t = 25 cm) and from there it transmits vibrations through the lateral walls 
(cL1,= 2600 m/s, t= 12 cm) and the higher and lower slabs (cL 3, 4=3500 m/s, 
t=24 cm)

• Dsa D = -32,6 dB (A)
• Dsa 1,2 = -26,2 dB (A)
• Dsa 3,4 = -35,7 dB (A)

RESULTS
Therefore the sound pressure level caused by vibrations can be calculated:
Ln,s,500 Hz = 38,4 dB(A).
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c) Level of sound pressure inside the noise-disturbed environment 

If we sum up the contributions originating from the airborne noise and the vibrations, we obtain 
a final value of :
Ln,A,500 Hz = 38,4 dB(A).

If we make the same calculus for all frequencies the result is:

Hz 125 250 500 1000 2000 4000 LA dB(A)

Lna,A 8,6 5,6 8,8 10,9 9,6 8,2 16,7

Lns,A 33,0 39,4 38,4 38,4 35,6 39,1 45,6

Ln,A 33,1 39,4 38,4 38,4 35,6 39,1 45,6
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The stack is fixed to the separating brick wall 
by decoupling brackets; the shaft is realized 
with plastered bricks - 8 mm thick, having a 
mineral wool layer inside (α =0,9 a 500 Hz).

Case 2
Let’ s now try to take into consideration the 
case of a REDI Phonoline soil stack, which 
is placed in room B inside a dedicated shaft 
whose dimensions are 0,30x0,30x2,7 m. 

Figure 29 Cross-section of the shaft 

plaster 8-cm brick

mineral wool

pipe

bracket
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a) Calculation of the sound pressure level output by the column and propagating in the 
environment
NECESSARY DATA:

Sound power typical
of Lw source

It can be found in the test certificate of the discharge stack, which has 
been realised in compliance with the standard UNI EN 14366 number P-BA 
219/2006e; measures have been taken by using the A-weighting curve, so the 
final result will be an A-weighted level of sound pressure.
If we consider the measure of the sound level -which is typical of the discharge 
speed La equal to 2 m/s – and if we apply the above-mentioned conversion, we 
obtain:
Lw 500 Hz= 38,4 dB(A)

Direct Ds noise 
transmission

• directivity: Q’=1 (the stack can be compared to a cylindrical source)
• average distance of the source from the wall elements: r=15 cm 
• total area of the surfaces that enclose the source environment (shaft): 
 St = 2,43 m2

• corresponding area of acoustic absorption of the source environment (shaft): 
 As =2,19

Ds = 13,9 dB

Rij,ref airborne paths: • Shaft wall (Dd): m’= 136 kg/m2 , 
 Rw500 Hz = 44 dB
 S =2,43 m2

• Wall to which the stack is fixed (1, 2): m’= 285 kg/m2 

 Rw500 Hz =52 dB
 S =8,1 m2

• Higher slab (3, 4, 5): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

• Lower slab (6, 7, 8): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

From these values the sound airborne paths can be derived:
• RDd 500 Hz = 44 dB
• R1d 500 Hz = 49,1 dB
• R2d 500 Hz = 49,1 dB
• R3d 500 Hz = 60,7 dB
• R4d 500 Hz = 60,7 dB
• R5d 500 Hz = 60,7 dB
• R6d 500 Hz = 60,7 dB
• R7d 500 Hz = 60,7 dB
• R8d 500 Hz = 60,7 dB

RESULTS 
Therefore the sound level pressure originating from the stack and propagating into the 
environment can be derived: 
Lna,A,500 Hz = 11,3 dB(A)
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b) Sound pressure level caused by vibrations
NECESSARY DATA:

Lwsc vibrations sound 
power

It can be found in the test certificate of the discharge stack, which has 
been realised in compliance with the standard UNI EN 14366 number P-BA 
219/2006e; measures have been taken by using the A-weighting curve, so the 
final result will be an A-weighted level of sound pressure. 
If we consider the measure of the sound level -which is typical of the discharge 
speed La equal to 2 m/s – and if we apply the above-mentioned conversion, we 
obtain:
Lwsc 500 Hz= 51,7 dB(A)

Dc is the value 
for in-built coupling

The test certificate number P-BA 219/2006e reports that the test has been 
realized by using the Standard noise-insulating support. For this reason, in 
this case the structural sound power is already considering the mobility of the 
resilient coupling:
• Dc becomes negligible

Conversion of the 
structural noise into 
airborne noise Dsa 

The stack is detached from structures thanks to antivibration collars:
Dsa becomes negligible

Rij,ref airborne paths • Wall to which the stack is fixed(Dd): m’= 285 kg/m2 

 Rw500 Hz =52 dB
 S =8,1 m2

• Shaft walls (1,2): m’= 136 kg/m2 , 
 Rw500 Hz =44 dB
 S =2,43 m2

• Higher slab (3): m’= 458 kg/m2 , 
 Rw500 Hz =54,3 dB
 S =9 m2

• Lower slab (4): m’= 458 kg/m2 , 
  Rw500 Hz =54,3 dB
 S =9 m2

From these values the sound airborne paths can be derived:
• RDd 500 Hz = 52 dB
• R1d 500 Hz = 49,1 dB
• R2d 500 Hz = 49,1 dB
• R3d 500 Hz = 65,2 dB
• R4d 500 Hz = 65,2 dB

RESULTS 
Therefore the sound pressure level caused by vibrations can be derived:
Lns,A,500 Hz = 13,3 dB(A).
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c) Level of sound pressure inside the noise-disturbed environment

If we sum up the contributios originating from the airborne noise and the vibrations, we obtain 
a final value of : Ln,A,500 Hz = 15,4 dB(A).

If we make the same calculus for frequencies the result is:

125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz LA dB(A)

Lna,A 8.0 7.3 10.9 14.6 13.4 16.6 20.8

Lns,A 18.7 20.2 13.3 7.8 -0.9 -1.6 23.2

Ln,A 19.0 20.4 15.3 15.4 13.6 16.7 25.1
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Case 3
Let us now consider the case where the 
REDI Phonoline discharge column, with 
annexed decoupled vibration-damping collar 
is passing into the stratigraphy of a wooden 
prefabricated wall, diving two adjacent 
building units (A = source environment, B 
= measurement environment). The column 
is coated with a PE resilient shield, of 5 mm 
thickness, and is located on the wall side of 
the source environment between two layers 
of plaster fiberboard separated by wooden 
uprights. The remaining stratigraphy of the 

wall, total thickness of 60 cm. dividing wall 
is made up by alternating layers of mineral 
wall and plaster fiberboard, with an overall 
thickness of 60 cm. The measurement 
environment is a partially furnished bedroom, 
having dimensions of 3x3x2,7 m (TR=0.5 s). 
The side walls and the ceilings are made of 
wood, also coated with plaster fiberboard and 
mineral wood cavity. The aim is to calculate 
the weighted sound pressure level A which 
takes place in the B environment when waste 
water is discharged into the column (flooding 
speed of 2 l/s).

A

B

Figure 30 Cross-section of the wooden wall

Plasterboard

F
F

F
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F
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Mineral wool

Mineral wool
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 a) Calculation of the sound pressure level output by the column and propagating in the 
environment

DATA REQUIRED

Sound power level 
Characteristic of the
Source Lw

Is obtained by the testing certificate of the discharge column, performed in 
accordance with UNI EN 14366 Standard, number P-BA 219/2006e; the measures 
were made using the frequency weighting A, therefore the final result will be a 
weighted A sound pressure level. Considering the value of the featuring sound 
power level of the flooding speed La, corresponding to 2 m/s, and applying the 
conversion described above, we obtain:
Lw 500 Hz= 38,4 dB(A)

Direct transmission 
of noise Ds

The average distance of the source from the wall element is null, therefore Ds 
becomes negligible

Paths of propagation
area Rij,ref

• wall where the column is fixed (Dd):  m’= 160 kg/m2 

 Rw500 Hz =54.8 dB
 S =8,1 m2

• external wall  (1): m’= 140 kg/m2
 Rw500 Hz =56.3 dB
  S =8,1 m2

• side wall  (2): m’= 101 kg/m2

  Rw500 Hz =28 dB
  S =8,1 m2

•  upper ceiling  (3): m’= 180 kg/m2 , 
 Rw500 Hz =56,3 dB
 S =9 m2

• lower floor (4): m’= 1808 kg/m2 , 
  Rw500 Hz =56,3 dB
  S =9 m2

• From these values, it is possible to obtain the paths of aerial propagation of 
noise: RDd 500 Hz = 54,8 dB

• R1d 500 Hz = 65,72 dB
• R2d 500 Hz = 51,8 dB
• R3d 500 Hz = 63,7 dB
• R4d 500 Hz = 63,7 dB

RESULTS 
The sound pressure level output from the column and propagated in the measure environment 
Lna,A,500 Hz is negligible. 
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b) Sound pressure level caused by vibrations

DATA REQUIRED

Sound power 
Vibration  Lwsc

Is obtained from the testing certificate of the discharge column performed in 
accordance with UNI EN 14366 Standard, number P-BA 219/2006e; measures 
were made using the frequency weighting A, therefore the final result will be a 
weighted A sound pressure level. Considering the value of the featuring sound 
power level of the flooding speed La, corresponding to 2 m/s, and applying the 
conversion described above, we obtain:
Lwsc, 500 Hz= 51,7 dB(A)

Deadline
Coupling
Solidarity Dc

The testing certificate No. P-BA 219/2006e, states that the test was performed 
using an anti-vibration collar. For this reason, the structural sound power already 
takes into account the mobility of the resilient coupling. Therefore, in the example 
it is possible to consider the Dc as negligible.

Paths of propagation 
aerea Rij,ref:

•  See the calculations above

Conversion of structural 
noise into aerial  Dsa 

The walls featuring alternating stratigraphy, provide a high impedance to the 
structural transmission of sound. The damping element placed in the cavity wall, 
releases the structural parts, actually becoming the predominant element for the 
non-propagation of the vibration wave. Therefore, for the wall, it is considered 
cL,D=100 m/s, t=60 cm) 

• Dsa D = -18,6 dB (A)

RESULTS 
It is therefore possible to obtain the sound pressure level caused by vibrations:
Ln,s,500 Hz = 17,8 dB(A).

c) Internal sound pressure level in the disturbed environment

By summing the energies of the contributions due to the aerial noise and vibrations, we obtain a 
final value equal to: 
Ln,A,500 Hz = 17,8 dB(A).

Repeating the calculation to any frequency, the result is:

Hz 125 250 500 1000 2000 4000 LA dB(A)

Lna,A -- -- -- -- -- -- --

Lns,A 16,8 18,3 17,8 19,2 13,5 17,5 25,3

Ln,A 16,8 18,3 17,8 19,2 13,5 17,5 25,3
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The subject of the following paragraph is 
the assessment of system efficiency in the 
room placed in a housing environment where 
a discontinuous and recurrent noise occurs 
from the sanitary systems in the neighbouring 
housing unit. The sound level of one flush cycle 
can be subdivided on three phases: action of 
flushing, cleaning and filling of the cisterns. 
The generated noise is fluctuating, therefore, 
it is described, in compliance with the Italian 
law (DPCM 5/12/97), by the A-weighted slow 
maximum sound level: LASmax.

Testing methods are specified in norms: 
UNI EN ISO 10052 (control method) and 
UNI EN ISO 16032 (accuracy methods). For 
discontinuous systems the method is adjusted 
by the time of sound reflection in the testing 
environment and the repetition of receiving 
points in several placements.
The receiving environment has to be a housing 
unit of sufficient dimensions to take measures, 
chosen according to the position of the piping 
and the sanitary elements.

The laboratory test in compliance with the 
UNI EN 14366 norm is based on housing the 
drainage piping system inside the chamber 
of 3,05 m height and closely 70,4 m3 volume, 
against a partition of the surface volume about 
220 kg/m2 and 14,5 cm thick, with indicated 
soundproof capacity that equals R’w=44 dB 
(equivalent of the soundproof installations in a 
10 cm thick reinforced concrete septum). The 

piping system is usually affixed to a supporting 
wall with two attachment points, preferably 
distant and not connected between them. 
Thus, the sourcing type is reduced to only one 
attachment point. Noise measurement occurs 
in surroundings (the receiving room) of the 
heights 3.05 m and volume 52.6 m3. 
The test is held using the water drop point with 
the height of 5,8 – 7,5 m from the impact point 
(that corresponds in practice with the action of 
the flush on the second floor while the tests are 
held on the ground floor). 
In the tests described below, the piping 
systems are this time enclosed within the 
partitions or courtyard walls of light structure 
(fibre reinforced gypsum and wood), which 
implies: for test 1 more contact points piping-
wall, thus, larger vibration surface (able to 
transmit the noise trough vibrations), for test 2 
lower soundproof capacity appearing from 
the partition (courtyard wall of fibre reinforced 
gypsum or mineral wool). 

The real height of the testing rooms is 2,7 
m with the volumes respectively 32,4 and 
24,3 m3, thus, much lower than the one in 
laboratory. This already gives an idea of good 
performance of the results obtained when 
testing the actual functioning. 

These conclusions refer to the measures taken 
of the Phonoline piping system, attached to the 
wall structure with Standard noise insulation 
support. 

Drainage systems testing

4.
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Figure 31 Section of the passage to wooden wall 

• Source (A): WC on the second floor with draining system placed on the partition wall between 
distinct housing units.

• Recipient (B): ground floor bedroom, where one wall is the partition conducting the draining 
pipes.

• Stratigraphic details of the partition: wooden structure wall, consisting of alternating fibre rein-
forced gypsum and mineral wool layers. 

• Measurement results

Angle measurement average 
LASmax= 29,1 dB(A)

Central point measurement average
LASmax= 26,2 dB(A)

Adjustment by the sound reflection time: k=2.15

• Test result: LASmax= 25,2 dB(A)
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wall interspace filling

• Measurement results:

Angle measurement average
LASmax= 34,3 dB(A)

Central point measurement average
LASmax= 33,8 dB(A)

Adjustment by the sound reflection time: k=1.56

• Test result: LASmax= 32,3 dB(A)
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Test 2: 

• Source: WC on the first floor with the piping 
system passing through a external cavaedi-
um of the façade wall

• Recipient: ground floor kitchen of a distinct 
housing unit, where the façade wall con-
tains the cavaedium with the drainage pip-
ing structure

• Stratigraphic details of the partition: wood-
en structure wall, consisting of alternating 
fibre reinforced gypsum and mineral wool 
layers

• Stratigraphic details of the cavaedium : 
fibre reinforced gypsum wall with mineral 

Figure 32 Section of the passage 
to wooden wall with cavaedium
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Note
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Soundproof piping system

5.

Sound performance certified 12 dB at 2/ls flow rate
Fire resistance Class B s2 d0

12 dB



5. Soundproof piping system

56

Tender specifications
• Soundproof and fire resistance Class B 

s2 d0 pipes and fittings system for S & W 
sanitary systems inside buildings; it can 
be located in a specific technical space 
(shaft) fixed with noise-insulating supports 
or directly embedded in the wall.

• System made from thermoplastic mineral 
reinforced material. Sound performance 
certified by German Fraunhofer Institute 
according to EN14366 (12 dB at 2/ls flow 
rate, using special noise-insulating support 
Bismat® 1000) and by CSTB Institute 
of Grénoble, according to EN 14366 
requirements (max noise of 21,7 dB at 2l/s 
flow rate, using standard noise-insulating 
supports). 

• Push-fit system with elastomeric lip-rings 
certified EN681 and Din 4060.

• Pipes and fittings branded PHONOLINE By 
REDI

Product marking
Fitting
Phonoline REDI 
Diameter - Angle

Pipe
Phonoline by REDI
External diameter x thickness
REDI test number (Fraunhofer)   
Certified soundproofness 12 dB 2/ls
Fire resistance: class B s2 d0

Technical characteristics
Product Description
• Soundproof pipes and fittings for public and 

private drainage 
• Thermoplastic mineral-reinforced material 
• Ring jointed sockets fitted with certified 

elastomeric liprings
• Fittings packed in carton boxes
• 2/3-meters long pipes packed in wood 

frames and protected by film
• 1/0,5/0,25/0,15-meters pipes packed in 

carton boxes
• Pipe support: phonoline sound perfomances 

require noise-insulating supports

Technical data
• Density: 1,75 g/cm3
• Fire resistance: not f lammable i tem 

complying to Class Me NF P 92501 
• Coefficient of thermal linear expansion; 

0,04 mm/m x °C
• Colour: RAL 9002 pearl white
• Lip rings certified EN 681

Available diameters
• n 40 - 50 - 75 - 90 - 100 - 110 - 125 - 160

Installation
• Pipes and fit tings cutting, chamfering, 

cleaning, pipes and jointing must be 
executed in   full compliance with national 
building regulations.

General features of the system
• Algae and bacteria-proof
• Abrasion proof
• Electrically insulated
• Grants extremely high internal smoothness
• Shock resistant
• Corrosion resistant 
• Unflammable Class B1
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PVC - Chemical resistance  

For special applications it is recommended to contact the REDI Technical Department.

s = Without corrosion l = Limitaded corrosion
ns = Corrosion

Product Conc. Temp. Temp.
% 20°  60° 

HYDROFLUORIC ACID 60 L NS
HYDROGEN 100 S S
HYDROGEN DIOXIDE 30 S S
HYDROGEN SULPHIDE 100 S S
IRON CHLORIDE SOL. SAT. S S
LACTIC ACID 10 S L
LACTIC ACID 10~90 L NS
LEAD ACETATE SOL. SAT. S S
LEAD TETRAETHYL 100 S -
MAGNESIUM CHLORIDE SOL. SAT. S S
MAGNESIUM SULPHIDE SOL. SAT. S S
MALEIC ACID SOL. SAT. S L
METHYL ALCOHOL 100 S L
METHYL METHACRYLATE 100 NS NS
METHYLENE CHLORIDE 100 NS NS
MILK S S
NICKEL SULPHIDE SOL. SAT. S S
NICOTINIC ACID CONC. S S
NITRIC ACID <46 S L
NITRIC ACID 46~98 NS NS
OILS S S
OLEIC ACID 100 S S
OLEUM 10% Of SO³ NS NS
OXALIC ACID SOL. DIL. S L
OXALIC ACID SOL. SAT. S S
OXIGEN 100 S S
OZONE 100 NS NS
PERCHLORIC ACID 10 S L
PERCHLORIC ACID 70 L NS
PETROL 80/20 NS NS
PHENOL 90 NS NS
PHOSPHINE 100 S S
PHOSPHOR TRICHLORIDE 100 NS -
PHOSPHORIC ACID 30 S L
PICRIC ACID SOL. SAT. S S
POTASSIUM BICHROMATE 40 S S
POTASSIUM BROMIDE SOL. SAT. S S
POTASSIUM CHLORIDE SOL. SAT. S S
POTASSIUM CHROMATE 40 S S
POTASSIUM CYANIDE SOL. S S
POTASSIUM FERRICYANIDE SOL. SAT. S S
POTASSIUM FERROCYANIDE SOL. SAT. S S
POTASSIUM HYDROXIDE SOL. S S
POTASSIUM NITRATE SOL. SAT. S S
POTASSIUM PERMANGANATE 20 S S
POTASSIUM PERSULFATE SOL. SAT. S L
PROPANE (GAS LIQUID) 100 S -
PYRIDINE 100 NS -
SEA WATER S L
SILVER NITRATE SOL. SAT. S L
SOAP SOL. S L
SODIUM BENZOATE 35 S L
SODIUM BISULPHITE SOL. SAT. S S
SODIUM CHLORATE SOL. SAT. S S
SODIUM FERRICYANIDE SOL. SAT. S S
SODIUM HYDROXIDE SOL. S L
SODIUM HYPOCHLORITE 100 (13% CL.) S L
SODIUM SULPHITE SOL. SAT. S L
SUGAR SOL. SAT. S S
SULPHUR ACID SOL. S S
SULPHUR ANHYDRIDE 100 (LIquID) L NS
SULPHUR ANHYDRIDE 100 (Dry) L NS
SULPHURIC ACID 40~90 S L
SULPHURIC ACID 96 L NS
TANNIC ACID SOL. S S
TARTARIC ACID SOL. S S
TIN CHLORIDE SOL. SAT. S S
TOLUENE 100 NS NS
TRICHLOROETHYLENE 100 NS NS
TRIMETHYL PROPANE <10 S L
UREA 10 S L
URINE S L
VINAGRE S S
VINYL ACETATE 100 NS NS
WINE S S
XYLENE 100 NS NS
YEAST SOL. S L
ZINC CHLORIDE SOL. SAT. S S 

Product Conc. Temp. Temp.
% 20°  60° 

ACETIC ACID 60 S L
ACETIC ACID MONOCHLORIDE SOL. S L
ACETIC ALDEHYDE 100 NS -
ACETIC ANHYDRIDE 100 NS NS
ACETONE 100 NS NS
ADIPIC ACID SOL.SAT. S L
ALLYL ALCOHOL 90 L S
ALUMINUM CHLORIDE SOL. SAT. S S
ALUMINUM SULPHATE SOL. SAT. S S
AMMONIA (AQUEOUS) 100 L NS
AMMONIA (GAS) 100 S S
AMMONIA (SOLUTION) SOL. DIL. S L
AMMONIUM CHLORIDE SOL. SAT. S S
AMMONIUM FLUORIDE 20 S L
AMMONIUM NITRATE SOL. SAT. S S
AMMONIUM SULPHATE SOL. SAT. S S
AMYL ACETATE 100 NS NS
AMYL ALCOHOL 100 S L
ANILINE 100 NS NS
ANILINE SOL. SAT. NS NS
ANILINE HYDROCHLORIDE SOL. SAT. NS NS
ANTIMONY CHLORIDE 90 S S
ARSENIC ACID SOL. DIL. S -
BEER S S
BENZALDEHYDE 0,1 NS NS
BENZENE 100 NS NS
BENZOIC ACID SOL. SAT. L NS
BORAX SOL. SAT. S L
BORIC ACID SOL. DIL. S L
BROMINE (LIQUID) 100 NS NS
BROMINE ACID 10 S -
BUTADIENE 100 S S
BUTANE 100 S -
BUTYL ACETATE 100 NS NS
BUTYL PHENOL 100 NS NS
BUTYLENE 100 S L
BUTYRIC ACID 20 S L
BUTYRIC ACID 98 NS NS
CALCIUM CHLORIDE SOL. SAT. S S
CALCIUM NITRATE 50 S S
CARBON DIOXIDE 100 S S
CARBON SULPHIDE 100 NS NS
CARBON TETRACHLORIDE 100 NS NS
CETYL ACID 100 S S
CHLORINE (DRY GAS) 100 L NS
CHLORINE (LIQUID) SOL. SAT. L NS
CHLOROSULPHONIC ACID 100 L NS
CHROMIC ACID 1~50 S L
CITRIC ACID SOL. SAT. S S
COPPER CHLORIDE SOL. SAT. S S
COPPER FLUORIDE 2 S S
CREOSOL SOL. SAT. - NS
CRESOL ACID SOL. SAT. NS NS
CROTONIC ALDEHYDE 100 NS NS
CYCLOHEXANOL 100 NS NS
CYCLOHEXANONE 100 NS NS
DEVELOPING BATH S S
DEXTRINE SOL. SAT. S L
DICHLOROETHYLENE 100 NS NS
DIGLYCOLIC ACID 18 S L
DIMETHYLAMMINE 30 S -
ETHYL ACETATE 100 NS NS
ETHYL ACRYLATE 100 NS NS
ETHYL ALCOHOL 95 S L
ETHYL ETHER 100 NS L
ETHYLENE GLYCOL CONC. L L
FLUOSILICIC ACID 32 S S
FORMALDEHYDE SOL. S S
FORMALDEHYDE 40 S S
FORMIC ACID 1~50 S L
FURFURAL ALCOHOL 100 NS NS
GLUCOSE SOL. SAT. S L
GLYCERIN 100 S S
GLYCOLIC ACID 30 S S
GOLDEN SYRUP SOL. S L
HYDRAZINE BENZENE 100 NS NS
HYDRAZINE BENZENE CLORIC 97 NS NS
HYDROBROMIC ACID 50 S L 
HYDROCHLORIC ACID >30 S S
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Test Results - Fraunhofer - Insitut für Bauphysik

Test conditions carried out by Fraunhofer Institute - 
Stuttgart (EN 14366)
Performances of Phonoline system by using superior noise-insulating support Bismat® 1000 (by Walraven)
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Performances of Phonoline system by using superior 
noise-insulating support Bismat® 1000 (by Walraven)

Test results - Fraunhofer - Institut für Bauphysik

The method used to measure the noise level 
of a soil and waste system is regulated by a 
standard requiring the execution of cycle tests 
carried out with different flow rates, in order to 
simulate all the sanitary appliances you can 
find inside a building. 
Fraunhofer Institut für Bauphysik certified all 
the perfomances reported in the chart on 
the right side. In the tests are used superior 
noise-insulating support Bismat® 1000 (by 
Walraven).

Soundproof Phonoline performance:
Sound level of the waste and system,
according to all existing appliances

3 dB 

7 dB

12 dB WC

Bath
tube

Sink

AppliancePerformance
Phonoline Flow rate

0,5 l/s

1,0 l/s

2,0 l/s

16 dB WC 4,0 l/s



5. Soundproof piping system

60

Standard nr. K4195/06
Type rubbe SBR ss-p-60-00

Standard nr. KM 51718
BS EN 681-1

Standard nr. 
220000032 04-02-1b
DIN 4060

Standard n. 112.929.01-01E SS-EN 681-1
Type test report: 
SP report No. 98K12514 A-C, 
98K 12558, 99K12583, 99K12604, 
F020847C, F101033

Det Norske Veritas

CertifiCatioN LiCeNCe

Gaskets standard
The certificates are available upon request

Gasket section

Discharge column for 
black waste water made 
with Phonoline Ø110.
Discharge of grey water 
Phonoline Ø 90 e Ø 75.
Anti-vibration collars 
have been used and 
decoupling sheath, 
in order to ensure 
best soundproof 
performances.

Separated 
discharge 
columns for black 
and grey waste 
waters, made 
with Phonoline 
sound absorption 
system.

Photo references

Building designed 
for residential use 
Class AA 
(50 apartments) 
Location, Bologna

Systems installed:
Phonoline Ø 75 - Ø 
90 - Ø 110
Amax Polypropylene
PVC U soil, vent & 
waste system

Gasket
Phonoline is equipped with lip gaskets.

The gaskets quality ensures a long lasting life 
system.

REDI uses gaskets exclusively manufactured 
by specialised Companies complying with 
law requirements and certified by the main 
international certification bodies

All gaskets can be removed from the groove 
and consequently re-placed without affecting 
the hydraulic seal..

Technical features of the gaskets:
• Reference Standards: 

EN 681-1 and DIN 4060
• lip profile like BL type
• material: SBR (SS-P-60-00)
• hardness: 60 ± 5 IRHD
• tensile strencht at break 14,4 N/mm2
• elongamon at break 380%
• permanent distortion 9,7%
• tensile strencht at break (after accelerated 

ageing) -0,8%
•  elongamon at break (after accelerated 

ageing) -5,8%
As a warranty for the buyer, every seal bears 
the above mentioned data. 
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Double socket pipes

DN x L 
(mm) (mt)

S Reference Pack. Note
Max. Min. 

75 x 1,00 4,0 VF17555 84 21
75 x 2,00 4,0 VF27555 63 21
75 x 3,00 4,0 VF37555 63 21
90 x 1,00 4,5 VF10955 72 18
90 x 2,00 4,5 VF20955 54 18
90 x 3,00 4,5 VF30955 54 18
100 x 1,00 5,0 VF11055 60 15
100 x 2,00 5,0 VF21055 45 15
100 x 3,00 5,0 VF31055 45 15
110 x 1,00 5,0 VF11155 60 15
110 x 2,00 5,0 VF21155 45 15
110 x 3,00 5,0 VF31155 45 15

Single socket pipe
DN x L 
(mm) (mt)

S Reference Pack. Note
Max. Min. 

40x1,00 3,0 V010455 320 40
40x2,00 3,0 V020455 120 40
40x3,00 3,0 V030455 120 40
50x1,00 3,0 V010555 240 30
50x2,00 3,0 V020555 90 30
50x3,00 3,0 V030555 90 30
75x1,00 4,0 V017555 84 21
75x2,00 4,0 V027555 63 21
75x3,00 4,0 V037555 63 21
90x1,00 4,5 V010955 72 18
90x2,00 4,5 V020955 54 18
90x3,00 4,5 V030955 54 18

100x1,00 5,0 V011055 60 15
100x2,00 5,0 V021055 45 15
100x3,00 5,0 V031055 45 15
110x1,00 5,0 V011155 60 15
110x2,00 5,0 V021155 45 15
110x3,00 5,0 V031155 45 15
125x1,00 5,0 V011255 48 12 upon request
125x2,00 5,0 V021255 36 12 upon request
125x3,00 5,0 V031255 36 12 upon request
160x1,00 5,5 V011655 32 8 upon request
160x2,00 5,5 V021655 24 8 upon request
160x3,00 5,5 V031655 24 8 upon request
200x3,00 5,9 V032055 - - upon request

Available length from 5.75 m container with minimum lot.
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DN
(mm)

DN Tubo
(mm)

S
(mm)

Reference Pack. Note

80 75 - 80 - 90 5 CD08500 6 Rotolo da 15 metri
110 100 - 110 5 CD11500 5 Rotolo da 15 metri
110 100 - 110 10** CD11100 5 Rotolo da 15 metri

Pipe insulation

**    High thickness

● High thickness

Bend 30° M/F
DN
(mm)

Reference Pack. S Z1 Z2 L1 L2 Note

40 0110455 25 3 5 19.5 49 41
50 0110555 15 3 8 20 53 45
75 0110755 8 3 11 24 50 45

●90 0110955 5  5.1 17 18 59 55.7
100 0781055 6 3.2 12 20 68 56
110 0111155 5 3.2 17 29 61 57
125 0111255 6 3.2 19 29 68 62
160 0111655 3 4.0 25 40 82 72

● High thickness

DN
(mm)

Reference Pack. S Z1 Z2 L1 L2 Note

40 0100455 25 3 3 27 48 41
50 0100555 15 3 4 17 53 45
75 0100755 8 3 5 18 50 45
●90 0100955 5 5.1 11 14 59 55.7
110 0101155 5 3.2 9 22 62 57
125 0101255 4 3.2 10 22 68 63
160 0101655 4 4.0 14 28 82 72

   Bend 15° M/F
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Bend 45° M/F
DN
(mm)

Reference Pack. S Z1 Z2 L1 L2 Note

40 0700455 30 3 8 22 48 36
50 0700555 20 3 10 24 52 40
75 0730755 10 3.2 16 25 52 45
90 0120955 5 3 23 33 56 54

100 0701055 10 3 20 35 62 53
110 0121155 4 3.2 27 39 58 50

● 110 0701155 4 5.3 25 29 62.5 56.6
125 0701255 6 3.2 29 42 68 62
160 0701655 3 4.0 37 50 80 66
200 0702055 5 4.9 46 64 100 84 upon request

● High thickness

Long radius bend 87° M/F
DN
(mm)

Referen-
ce

Pack. Z1 Z2 L1 L2 r Note

110 0741155 4 106 115 58 65 142

Example of long radius bend 87°
on the bottom discharge column

● High thickness

DN
(mm)

Reference Pack. S Z1 Z2 L1 L2 Note

40 0710455 30 3 20 32 43 36
50 0710555 25 3 23 40 53 40
75 0740755 10 3.2 52 58 50 45
90 0710955 5 3 47 57 56 54
100 0711055 10 3 47 63 63 55
110 0711155 4 3.2 59 69 58 50

● 110 0711355 6 5.3 57 61 62.5 56.6
125 0711255 5 3.2 67 79 69 62 upon request
160 0711655 2 4.0 84 100 80 66 upon request
200 0712055 1 4.9 105 122 100 85 upon request

Bend 87° M/F



5. Soundproof piping system

64

● High thickness

Branch 45° M/F 
DN
(mm)

Reference Pack. S S1 Z1 Z2 Z3 L1 L2 L3 Note

40/40 0800455 20 3 3 9 52 52 49 45 45
50/50 0800555 12 3.2 3.2 14 70 70 48 40 40
75/40 0312655 3 3.2 3.2 3 85 90 53 45 40
75/50 0312755 6 3.2 3.2 - 85 - 42 45 -
75/75 0880755 5 3.2 3.2 15 93 93 51 45 45

●90/50 0312855 3 5,5 3 10 77 100 53 53 45
90/90 0880955 6 3 22 119 119 56 54 54 3

100/40 0831055 10 3 3 -20 84 95 84 60 44
100/50 0833055 4 3 3 -14 90 101 72 60 46
100/100 0881055 6 3.2 3.2 25 131 131 60 53 53
110/40* 1310455 7 3.2 3.2 - 102 - 42 55 -
110/50 0313155 6 3.2 3.2 -14 102 114 63 55 40

●110/50 0813155 6 5.3 2 -11 93 101 62.5 56.6 46.5
110/75 0315155 6 3.2 3.2 3 120 127 63 55 45
110/110 0301155 4 3.2 - 27 143 143 58 50 50

●110/110 0801155 4 5.3 2.5 25 134 134 62.5 56.6 56.6
125/110 0319255 2 3.2 3.2 19 147 152 69 62 56
125/125 0801255 2 3.2 - 30 161 161 71 62 62
160/110 0311655 2 4.0 3.2 2 168 176 82 74 56
160/160 0301655 4 4.0 - 38 205 205 83 71 71
200/200 0302055 1 4.9 - 45 256 256 100 81 81 upon request

* Fabricated

Z3

Branch 45° M/F (Long radius)
DN
(mm)

Reference Pack. S S1 Z2 L1 L2 L3 Z3

110 0891355 5 3.2 2.9 146 62 57.5 57.5 95.5
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* Fabricated
● High thickness

Branch 87° M/F
DN
(mm)

Reference Pack. S S1 Z1 Z2 Z3 L1 L2 L3 Note

40/40 0810455 15 3.2 3.2 25 33 33 44 36 36
50/50 0810555 15 3.2 3.2 29 38 38 48 40 40
75/40 0350755 4 3.2 3.2 25 35 50 48 45 36
75/50 0352755 6 3.2 3.2 30 40 52 53 45 40
75/75 0890755 6 3.2 3.2 37 39 58 66 50 50

●90/50 0352855 3 5,5 3 39 31 47 53 53 45
90/90 0340955 3 5.1 4.5 49 51 51 59 55.7 55.7

100/50 0843055 10 3.2 2.8 23 44 63 65 53 40
100/100 0811055 5 3.2 3.2 55 64 64 55 53 53
110/50 0353155 6 3.2 3.2 30 40 70 63 55 40

●110/50 0853155 6 5.3 2.0 37 32 56 62.5 56.6 46.5
110/75 0357155 6 3.2 3.2 43 54 70 63 55 45
110/110 see page 64  for “Long radius branch”        - - - - -

●110/110 0811155 5 5.3 2.5 57 62 62 62.5 56.6 56.6
125/110 0357255 4 3.2 3.0 84 58 92 78 77 67 upon request

125/125 0811255 3 3.2 3.2 66 70 78 62 62 62 upon request

Double Branch 87°
DN
(mm)

Reference Pack. α S Z1 Z2 L1 L2

110/110 0381155 2 87°30’ 3.2 62 70 70 80
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Double Branch 45°
DN
(mm)

Reference Pack. S Z1 Z2 Z3 L L1 L2

110/110/110 0361155 2 3.2 30 141 141 57 60 57

Access pipe
DN
(mm)

Reference Pack. S Z1 Z2 Z3 L1 L2 L3  Note

75 1820755 6 3,2 37 39 58 66 50 28
100 1821055 6 3.2 55 64 64 55 53 35
110 1821155 6 3.0 59 69 69 60 55 36
125 1821255 2 3.2 66 70 78 62 62 22 upon request
160 1821655 2 4.0 83 99 99 85 72 24 upon request

Manicotto senza battente
DN
(mm)

Referen-
ce

Pack. S L1 Note

40 0614455 30 2.2 57
50 0614555 20 2.2 67
75 0610755 10 2.5 92
90 0610955 6 2.5 104
100 0611055 6 2.5 116
110 0611155 5 2.9 122
125 0611255 4 2.9 141 upon request
160 0611655 4 3.6 154 upon request
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C  oupler with central stop
DN
(mm)

Reference Pack. S L1  Note

110 0631155 5 2.9 122

200 0632055 8 4.4 217 upon request

Invert Reducer
DN
(mm)

Reference Pack. S Z L1 L2 Note

40/50 0900555 25 3.2 22 42 48
40/100 0904855 30 3 48 42 58
50/75 0510755 15 3 30 45 48
50/100 0901055 8 3.2 45 45 61
50/110 0511155 6 3 51 45 70
75/100 0503355 6 3 31 50 61
75/110 0513155 6 3.2 35 45 63
90/100 0531055 5 3.2 5 58 57
90/110 0531155 5 3.2 5 58 61
100/110 0533155 6 3 5 60 61
100/125 0901255 5 3 16 57 61
110/125 0513255 4 3.2 22 56 63
110/160 0511655 6 4.0 43 56 82
125/160 0513655 6 4.0 36 62 82
160/200 0514055 1 4.9 39 74 100

Socket Plug
DN
(mm)

Reference Pack. D1 S L1 Note

40 0660405 10 45 2.5 18
50 0660505 10 55 2.5 20
75 0650705 10 80 2.5 39 screwing version
90 0650905 8 125 3 52 screwing version
100 0669905 15 125 3 56
110 0661105 10 126 3.2 38
125 0661205 8 142 3.2 42 upon request
160 0661605 4 180 4.0 49 upon request
200 0662005 - 223 4.9 59 upon request
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Standard noise-insulating support 

Fire collars REI 180  

Fire collars REI 120  

DN
(mm)

Reference Pack. Note

50 AV00500 2/50
75 AV00700 2/20
90 AV00900 2/20

100 AV01000 2/20
110 AV01100 2/20
125 AV01200 2/20
160 AV01600 1/10

DN
(mm)

Reference Pack.  S Note

 50* K0078PE 1/28 60 * also suitable for Ø40 

63 K0087PE 10/200 60
75 K0079PE 1/28 60
90 K0080PE 1/28 60

   110** K0081PE 1/28 60 ** also suitable for Ø100
125 K0082PE 1/28 60   
160 K0085PE 1/28 60

DN
(mm)

Reference Pack.  S Note

40 K0096PE 1/48 30  

50 K0088PE 1/48 30
63 K0097PE 1/48 30
75 K0089PE 1/48 30
90 K0090PE 1/48 30
100 K0098PE 1/48 30   
110 K0091PE 1/48 30
125 K0092PE 1/48 30
160 K0095PE 1/32 30

S

S



Chamfering pipe cutter - Tool box
DN
(mm)

Reference Pack. Note

50-75-110 TT00100 1
110-125-160 TT00200 1

For cutting and 15° chamfering of PVC-PP-PE and soundproof pipes  

Chamferer for plastic pipes 
DN
(mm)

Reference Pack. Note

25÷160 A080506 1
For 15° chamfering of PVC-PP-PE
and soundproof pipes.
Adjustable for DN 25÷160
Adjustable for thickness up to 10 mm

Equipment

69
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REDI has been producing plastic fittings for 
over 50 years, becoming a highly advanced 
and successful company. The reason  for this 
success is our constant effort in offering the 
most comprehensive service to our Clients 
aiming at establishing long-lasting and 
profitable business relationships.

REDI is certified in accordance with quality 
standards UNI EN ISO 9001:2008.

REDI manufactures and offers the following 
product ranges:
- PVC-U rubber ring-sealed fit t ings for 
underground drainage (EN 1401)
- PVC-U and PP inspection chambers 
(AFNOR-ANF)
- PVC-U anti-flooding valves (DN 100 ÷ 630)
- PVC-U  solvent welding fittings for above 
ground drainage (EN 1329 - AFNOR-ENF)
- Phonoline: soundproof piping system 15 dB 
(EN 14366)
- PP pipes and fittings for non-pressure above 
ground drainage (EN 1451)
- Surface drainage systems
- Ventilation systems

REDI is a member of Aliaxis Group, world 
leader in the manufacture of building materials. 
The Company operates a policy of progressive 
improvements and reserves the right to alter 
the specification of any product without  prior 
notice. Information given by way of illustrations 

and dimensions is intended to assist the Buyer 
but where such information is of paramount 
importance it should be confirmed with the 
Company in writing before any order is placed.

The Company
Eco-friendly Company Certified 14001

UNI EN 9001

UNI EN ISO 14001

OHSAS 18001
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Completed project and 
Reference



REDI S.p.A. 
Via Madonna dei Prati, 5/A
40069 Zola Predosa (Bologna – Italy)
Tel. +39 051 6175111

info.redi@aliaxis.com
www.redi.it

Sales
Tel. +39 051 6175240 - Fax +39 051 757173
export.redi@aliaxis.com




