








Profile type: SQ

This profile pipe has a smooth inside and outside
including internal profiles with one or more layers. This
profile has a very high long-term stiffness, therefore
it is very suitable for extremely high loads and big
diameters.

Profile type: SP

Should a standard profile not be sufficient due to
the effects of all different kinds of loads, the Krah
pipe system makes it possible to combine different
kinds of profiles in order to achieve the required
effects. For example a PR profile can be added to a
SQ profile or a solid wall pipe without any problems.

With this technique, the following two effects
are achieved: Both profiles can be statically added
whereby a stronger pipe is produced and a profile will
be added to the otherwise smooth surface, which
has advantages regarding the anchoring of the pipes
in the soil preventing the axial deformation.

Profile no.
SQ1
SQ2
SQ3

Ix [mm*/mm]
9.400 - 27.000
46.000 - 133.000
164.000 - 300.000

e, se
information on request
information on request

information on request

List of typical profiles, type SQ
Ix = moment of inertia, e = distance of inertia,
se = equivalent solid wall thickness

DN/ID 2200 mm pipe installation
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Installation of pipes DN/ID 1800 mm in a mining project
for slurry

Installation of stormwater system DN/ID 1800 mm



Solid wall pipes

This pipe type has a smooth inner surface and a
slightly uneven outer surface. The pipes are produced
homogenously. Moreover these solid wall pipes are
tempered, which means that there are no frozen
stresses.
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Profile type: VW =,

The type VW is a homogeneous solid pipe with smooth
inside and outside surface. These pipes can be used
for internal working pressure. The min. wall thickness
measures 5mm, the maximum thickness is 80mm.

Weight of pipes, type VW

s = solid wall thickness in [mm]. Other dimensions and materials on request. Weights without socket and spigot.




PrOfi Ie type: ST stepped pipes minimum maximum

nominal diameter (DN/ID) 300 [mm] 5000 [mm]
Pipes with the profile type ST are especially made for
vertical tanks, where different wall thicknesses are number of steps (n) “
required in one pipe to save material.

length of step (L ) 200 [mm] pipe length

The calculation method is according to DVS 2205. 300 [mm] for PE

wall thickness of step (S ) 150 [mm) for PP
m-

DMN/ID
- - Technical data of stepped pipes
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Sketch of a stepped vertical storage tank
S1 = wall thickness of the step
L1 = length of the step

Solid wall polyethylen pipe, s = 180mm

Industrial storage system ,silos* Different types of pipes



The Krah pipe can be provided in the complete range
of diameters and stiffness classes but also fittings,
manholes and other components are deliverable
to accomplish the mission of a homogenous and
reliable pipe system.

All fittings are fabricated from pipes of the type VW or
SQ. Generally the fittings are designed corresponding
to the required stiffnesses and in consideration of the
welding factors.

Every fitting can have any kind of pipe end and can
be assembled with the existing pipe system with any
jointing technique.

Branches

Branches can be manufactured and delivered in
every type and form. The angle can be adapted
individually from 15° to 90° as well as the ends and
the respective segment lengths.

Bends

Bends can be manufactured and segmented in
different angles and the related radius of the bend
to the pipe diameter can be selected independently.

In the table the standard bend angles are mentioned,
according to DIN 16961 - other diameters on request.
Basically every angle can be produced.
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All pipe end dimensions fulfill the requirements of the
standard EN 14376, like the minimum lengths and
stiffnesses. The standard spigot length (L ) is 140mm
and the standard socket length (L ) is 140mm.

All fittings are fabricated out of pipes (mainly solid
wall pipes) with an equivalent stiffness.

s X

bend branch

o Number of segments




Reductions House connections

Reductions can be made both centrically and House connections can be installed at any time

eccentrically sothatthey willmeetallthe requirements. using our transition sleeves. The house connection
For standard reductions the maximum difference in can be built onto the profile pipe at any place and
diameter is 200mm, other differences on request. in any weather. All usual dimensions for house

connection lines are available. The assembly can
be carried out by experts on site.

i The standard diameters are DN/OD160mm and
3 DN/ OD 400mm, but other dimensions are possible.
/ Following any other kind of pipe system as, for
2 example, corrugated, clay and PVC pipes can be
\L jointed.
T

Puddle flanges

Division and new arrangement of the pipe segments to
create a 90° angle

In order to connect Krah pipes to walls, e.g. to water
treatment plants or concrete shafts/manholes,
Krah puddle flanges are the solution. The puddle
flange can be installed into the concrete wall with
an integrated jointing technology e.G. electrofusion.

House connection
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To have the possibility to control and maintain pipe systems regularly, manholes are integrated in the system.
These are mainly installed at the positions of bends, reduction or branches. The manholes are made of the
same material as the pipes and are also connected to the system with similar jointing techniques. The special
advantage is that a homogenous system of the same material is produced. With preference, profile types like
SQ and VW are used for the production of the manholes, as the soil can densify better at the smooth outside

of the pipe and can settle without problems.




Special manhole

If required, a manhole made of concrete can be
produced with an inlet and outlet designed to be
connected to the Krah pipe system. For the cover
of the manholes all different kinds of possibilities
are available. Especially the application case and
the loads are a major criteria for the correct choice
of the cover. Regularly the manholes are installed
in such a way that the top edge is justified to the
earth’s surface or the street. In this case the cover
has to be designed in a way that the direct load

1\

Butt-welding of pipes DN/ID 1800 mm

conditions, e.g. crossing vehicles, can be carried and
forwarded. The most frequently used system is the
concrete plate above the manhole which lies on a ring
anchor. The advantage is that the rising loads are not
forwarded to the manhole but through the ring anchor
to the surrounding earth. These covers are especially
suitable for the installation in roads, as the cover is
integrated into the asphalt and flexibly connected
with the manhole (telescopic). Thus the cover moves
with the asphalt in case that the road settles and the
manhole is always even.

N Sy

“ " Ty ¥ .
- il

Storm drainage line with integrated manhole

DN/ID 1000 mm segmented 90° bend
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All Krah pipes are produced automatically with a socket and spigot, which are adaptable to the following kinds

of jointing techniques:

Electro fusion joint

This is the most preferred joint system, as the whole
pipe system becomes a homogenous unit. A welding
wire which is included in the socket or spigot is heated
with the help of a special welding device whereby
the two pipe ends (socket and spigot) are jointed
together. The electro-fusion jointing technique is a
very favourable, simple and secure method to install
pipes in even very narrow trenches in a short time. For
further information please refer to our special brochure
"E-fusion".

V seam extrusion welding

The pipes and fittings are jointed with the help of an
extrusion welding extruder. The outside of the ends
are milled off. Due to this a welding seam is produced
which looks like a "V". Normally no socket-spigot
connection is used. The welding has to be done
according to DVS 2207 part 4.

Extrusion welding

The pipes and/or fittings which are to be connected are
jointed by a socket and spigot joint. Like so, the two
pipe ends are connected with the help of an extrusion
welding device. The jointing method can be carried out
inside and/or outside of the pipe. This jointing is most
suitable for low-pressure gravity pipes and manholes.
The welding has to be done according to DVS 2207
part 4.
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Heat element butt welding

The pipes and fittings are jointed with the help of a
heating element butt welding machine. The ends of
the pipes and fittings are butt-welded. This kind of
jointing method is only recommended for pipes and
fittings with a maximum wall thickness of 150 mm and
with diameters from DN/ID 300 mm to DN/ID 2500
mm. The welding has to be done according to DVS
2207 part 1.

Flange connection

The ends of the pipes and fittings are jointed with the
help of a steel flange and a rubber gasket. Depending
on the type of pipe, the flange adapters are completely
manufactured with the pipe, or the flanges are available
as separate fitting. This kind of jointing method is
mostly used for open sea discharge applications and
for tank connections. The greatest advantage of this
connection is the facility of disjointing.

Gasket connection

Our system has a solid plain socket and spigot, with
an integrated EPDM sealing. The minimum wall
thicknesses of the spigot is according to EN13476-3
table 7 and in addition the ring stiffness of the socket
plus the ring stiffness of the spigot is higher than the
ring stiffness of the pipe.
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Due to the versatility of Krah pipes, with all their
different kinds of profiles, they are applicable in
all kinds of application fields:

Sewer systems

Sewer systems made of profiled Krah pipes have
been used for more than 35 years in all areas of local
and industrial drainage. The Krah Pipes GmbH &
Co. KG offers a modern sewer pipe program with
manholes, fittings, and safe jointing systems for the
planning of sewer treatment plants.

Outfall pipelines

Water outlets are used for the discharge of liquid
and gaseous substances at the base of rivers and
the sea. For the construction and operation of such
pipelines Krah pipes offer considerable advantages,
such as the elasticity of the pipeline and therefore
optimum adaptation to the area, low weight, secure
and strong jointing technology, seawater resistance
and pipe stiffness exactly adapted to the respective
requirements because the appropriate profiles are
selected for every individual project.

Tanks and containers

Profiled or solid wall pipes made of polyethylene or
polypropylene are well suited for the manufacture
of horizontal and vertical tanks. For other special
constructions like chimneys, compost plants, and
wash towers Krah pipes offer alladvantages regarding
variety, precision, quality, and expandability.
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Reservoirs, storm water tanks

Within a sewage system, especially mixed water
systems, reservoirs can store rainwater for delayed
release to the sewage plant. This will avoid overload.
As reservoir systems are usually built-in subsequently,
they must be assembled in a very short time. Since
Krah reservoirs are prefabricated, this condition
is fulfilled perfectly. Krah pipes offer considerable
advantages:

» the compact construction allows
short building times

+  100% tight joints between the various
elements due to the electro fusion process

» smooth inner surfaces which prevent
incrustations

» the pipe’s self cleaning ability

Relining

The reconstruction of damaged sewer pipes by means
of relining, ,pipe in pipe method”, becomes more
and more important. Krah pipes are very suitable for
the relining process. Specific pipe stiffnesses can
be calculated for all loads. Also in the area of short
pipe relining, Krah pipes offer competent solutions.
The welding can be carried out inside the shaft. Pipe
lengths are available from 1m to 6m.

Krah pipes are able to reestablish the static carrying
capacity of the sewer without the need of digging. In
order to insert longer stretches, pipe lengths of up
to 18m can be pre-fabricated. With pipes DN/ID 800
mm and larger, it is also possible to insert the pipe
one by one into the existing sewer network and weld
from the inside of the pipe.
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Preparing an outfall pipeline st

Bl

Heavy wall billets
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DN/ID 3000 mm

Installation of two pipe strings DN/ID 1200mm-+
DN/ID 1400 mm

Landfill shafts
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Open storage of pipes DN/ID 1600 mm

Transportation of a drinking water tank DN/ID 2000 mm Shafts for landfill

Easy handling of a watertank DN/ID 1800 mm DN/ID 1200 mm relining of a concrete pipe
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Landfill

Krah is a competent partner for system components for
drainage and de-gassing of landfill sites. Many landfill
sites have been successfully equipped with profiled
drain pipes and manholes. Krah’s developments have
set new standards for soil and ground water protection.
Drain shafts with control systems are available in
diameters of up to DN/ID 5000 mm.

Special applications

In addition to the common areas of application Krah
pipes are also suitable for special projects like tunnels
etc. Krah pipes are also used as ventilating pipes. The
advantage over the traditional ventilating pipes which
are made of sheet steel is, that they are corrosion-
resistant which is especially important for the chemical
and biological industry.

Industrial applications

Pipeline systems which are installed for industry
applications have superior high expectations.
Problems in this field are the chemical constituents
and the high temperatures of the transported medium.
In this case we can produce special applications.
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Total quality management

The quality of the pipes and the pipe products are
the criterion for all developments of the Krah pipe
producing companies using the Krah technology.
As the international requirements vary because of
the different norms and standards, there exists a
multiplicity of test procedures for the quality assurance.

The whole production process is included in an
extensive "Total Quality Management System". There
are two main fields, the one is the internal quality
control and the other is the external (third-party) quality
control. Generally the internal quality control is divided
into three different steps:

» Before production control

The raw materials and any other input are tested
regarding the melting flow ratio, moisture and colour.
Usually any new delivery of material is tested before it
is stored. Every test is documented, analysed and filed.

* During production control

During the production the individual working steps are
continously supervised and documented. Moreover
the most important dimensions are measured and if
necessary, corrected.

* After production control

After the production, the final product is tested and
compared with the requirements of the customer.
The final minute is written and the documentation is
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finished. In order to guarantee that the static theoretic
values are conform to the reality pipes are continuously
taken out of the production and they are tested with
the help of a ringstiffness test according to DIN 16961
or 1ISO 9969.

The quality assurance demands a great know-how
and therefore the Krah group has created a Quality
handbook in which all the important tests including the
necessary machines are described. In order to give
the customer an impression of the quality control it is
possible to have a look into the handbook.

Marking

Depending on the used pipe standard, the marking can
be different. A minimum marking is: The pipes shall
be marked at intervals of maximum 2m, at least once
per pipe. Number of the standard, diameter series DN/
ID, manufacturer name, stiffness class (or Profile no.),
ring flexibility (RF30), material code.

Quality certificates

Ingeneralthe whole productionis constantly supervised
by a third party inspection. The quality control exceeds
by far the ISO 9000 certifications because in our case
the quality of the final product is tested.

As result we are in the position to issue quality
certificates for every delivery of pipes from the most
simple quality certificate 2.2 to the first class certificate
3.1b according to EN 10204.

27



www.krah-pipes.com

Get more information from your local Krah Pipe producer:

KRAH

IZIETIE P PE S

Krah Pipes GmbH & Co. KG
Betzdorfer Str. 8 - 57520 Schutzbach / Germany

www.krah-pipes.de
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