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The following cable-specific support systems can be
considered for an economical electrical installation
that maintains electrical functionality: Cable trays with
and without threaded rod lock, mesh cable trays, ca-

ble ladders, individual clips, grouped supports and
pressure clips. Even electrical installation pipes in
proven variants can be mounted. 

 

When selecting the products approved for the mainte-
nance of electrical functionality, observe the specifica-
tions of the planner and the details of the test certifi-
cates. All the parameters on mounting and the usable
components must be taken from the test certificates.
The approved combination with tested cables must be
observed rigidly. 

Data for cable cross-sections, distances and maxi-
mum loads may vary depending on the cable type
and cable manufacturer. The maximum approved ca-
ble load may not be exceeded during installation.
Even in the case of retroinstallation in cable-specific
routing types, observe the approved cable types. The
systems were tested at German testing institutes in
cooperation with renowned manufacturers of safety
cables (Dätwyler Cables, Kabelwerk Eupen, Leoni
Studer, Nexans and Prysmian). In addition, certain
routing types were tested and approved appropriately
at local testing offices along with cable manufacturers
from other countries according to DIN 4102 Part 12. 

The following cable-specific support structures and
routing types are available:
• RKSM cable trays
• GRM and G-GRM mesh cable trays
• LKM cable routing ducts
• SL cable ladders
• VA support structure, e.g. for tunnels

Many combinations with cable spacing clips and
clamp clips with larger fastening spacing distances
were tested and proven by the various cable manufac-
turers. Even the routing of cables that maintain the
electrical functionality in pipes was covered. To obtain
a clear overview, OBO compiles a so-called cable list
with the tested and approved routing systems and ca-
ble combinations available at regular intervals. 
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LKM cable routing trunking
Cable routing with metal cable routing trunking, type
LKM, is approved as a cable-specific routing type for
the maintenance of electrical functionality classes E
30, E 60 and E 90 according to DIN 4102 Part 12.
The trunking may be routed horizontally on the wall or
under the ceiling and offer additional mechanical pro-
tection of the installed cables. This installation variant
is also used if, for reasons of appearance, open rout-

ing of the cables with maintenance of electrical func-
tionality  is not wanted. A retaining clamp is available
as an installation aid for the trunking type LKM60100.
This prevents cables from falling out in the case of
wall and ceiling mounting. When cable installation has
been completed, the trunking cover is locked onto the
trunking base. 

 

Steel pipe
Cable routing in the steel pipe, in combination with
clamp clips or with screw-in spacer clips, fulfils the re-
quirements of DIN 4102 Part 12 as a cable-specific
routing type for the maintenance of electrical function-
ality classes E 30, E 60 and E 90. The steel pipes
may be routed horizontally on the wall or under the
ceiling and offer additional mechanical protection of
the installed cables. Sheet steel clamp clips are used

together with a riveted metal pressure sleeve and the
appropriate profile rails, or closed screw-in spacer
clips made of galvanised sheet steel. Refer to the
available test certificates of the cable manufacturer for
the maximum possible dimensions of the pipes, the
maximum fastening spacing of the clips and the num-
ber of cables to be run in the pipe. 
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4.5.4 FireBox connection technology
Junction boxes of the FireBox series are available for
connecting and branching safety cables. These are
equipped with a high temperature-resistant connec-
tion unit with ceramic terminals and offer terminal ar-
eas of 0.5 mm² to 16 mm² of copper cross-section.
The T series FireBoxes possess all the benefits of
thermoplastic cable junction boxes. These include the
high IP protection rating of up to IP66 and the maxi-
mum impact resistance of up to IK10 and a high re-
sistance to breakage. Boxes with soft plug-in seals or
closed variants are available. Here, the cable glands

can be located freely. Fastening either takes place on
the outer straps or through the box base with fire pro-
tection screw ties. The high temperature-resistant ter-
minals are pre-mounted on the connection unit. The
protective conductor terminal is connected to the sup-
port clamp, meaning that covers of the metal parts
are not required. The FireBox is tested and approved
as a connection socket for maintenance of electrical
functionality to DIN 4102 Part 12 with the classes
E30, E60 and E90. A separate fuse holder allows pro-
tection of a branch. 

Clamping capacity of the ceramic terminals

0.5 mm² 1.5 mm² 2.5 mm² 4 mm² 6 mm² 10 mm² 16 mm²

4 mm² - - -

6 mm² - -

10 mm² - -

16 mm² -

Table 14: Clamping capacity of the ceramic terminals
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4.5.5 Difficult installation situations
Local factors on the construction site sometimes re-
quire special measures, in order to prevent or com-
pensate impairments of the cable system through sur-
rounding components. 

Space with plenty of girders
If there are height jumps, the installed cables must be
supported. This may be required when cables with
large cross-sections are no longer on the support sys-
tem. For this, additional profile rails or brackets could
be mounted, in order to accept the cable load. 

Combination with other systems
Ventilation systems, pipes, etc. may not be installed
above the electrical installation with maintenance of
the electrical functionality, as parts may fall down if
there is a fire, damaging the cables that maintain the
electrical supply. For this,  these  cables must be
placed directly under the ceiling or on the wall. 

Limited space
If there is limited space, then multiple solutions are
possible: The cables are either mounted directly under
the ceiling using clips or pressure clips, or multiple
narrow cable sections are installed on top of each
other, instead of on a wide section. 

Problematic substrate
There are problematic substrates, such as old ceiling
structures, where the load capacity cannot be deter-
mined definitely. Therefore, wall mounting is recom-
mended (e.g. for restoration projects) in this case. 

4.5.6 Cable load per cable tray layer
The support systems are designed for exactly defined
loads. This also results in a differing quantity of super-
imposed layers of cable trays and ladders. 

The proven possible mechanical loads for cable sup-
port systems that maintain electrical functionality  are
very low, in comparison to cable systems for the
"cold" state. For this reason, they may only be as-

signed to a low level. This poses the risk that cable
trays, which are visually still free, are used for retroin-
stallations. This could mean that  the approved cable
weight is exceeded. The following diagrams show
how the maximum weight per tray can be reached
with just a few safety cables. It is therefore very impor-
tant to plan the cable volume exactly. 
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Standard support structure with cable tray SKS E 90

 

Quantity: 10
Weight: 5.06 kg/m

Quantity: 15
Weight: 4.725 kg/m

Cable tray
300 mm wide
max. 10 kg/m

Total weight 9.8 kg/m

For comparison

Cable-specific support structure with cable tray RKSM E 90

 

Quantity: 22
Weight: 11.132 kg/m

Quantity: 28
Weight: 8.82 kg/m

Cable tray
400 mm wide
max. 20 kg/m

Total weight 20.0 kg/m

For comparison
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4.6 Special features of vertical routing
Cables that maintain the electrical functionality cables
on rising sections must be effectively supported in the
transition area between vertical and horizontal routing,
to prevent bending or sliding. Continuous vertical ca-
ble systems only receive the appropriate maintenance
of electrical function classification when there is effec-
tive support or strain relief at a spacing of max. 3.5 m.
Strain relief measures can be provided in the variants
described below. 

Strain relief through loops
To ensure that cables do not break through their own
weight during a fire, DIN 4102 Part 12 requires that
they be routed in loops. The maximum spacing be-
tween the individual loops is 3.5  m. The minimum
length of the horizontally routed cables is 0.3 m. The
horizontal fastening clips must, as with vertical mount-
ing, also be mounted every 0.3 m. In addition, during
the installation the permissible bending radii of the ca-
bles mist be observed. If there is a fire, the cables de-
posit themselves on the sides of the clip elements on
their forming ash layer. This prevents tearing through
the weight of the copper. However, in practice, this
variant can often not be implemented due to the large
amount of space required at the side. 

Strain relief through cable insulation
An additional strain relief option is the installation of
approved cable insulations in the ceiling openings. In
so doing, the fire resistance length of the insulation
system must correspond to the maintenance of electri-
cal functionality class of the installed cable system. In
such cases, the storey height may not exceed 3.5 m.
If there is a fire, the copper weight is caught by the se-
ries of clips located directly above the floor, as this re-
mains cold due to the insulation function. The cables
are clamped according to the regulations and, at a
storey height of maximum 3.5 m, "only" have a permit-
ted weight of 3.5 m of copper. 
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Effective support measure
The boxes, made of a non-combustible material with
integrated mineral fibre insulation and which are
mounted directly over a series of clips, have proven
their worth as a practical solution. This allows avoid-
ance of the difficult loops according to DIN 4102 Part
12. The action principle is similar to that of the cable
insulation in the storey ceiling: If there is a fire, the se-
ries of clips in the box remains relatively cold and the
cables remain clamped, effectively preventing break-
ing. This universally applicable solution is approved

for all types of vertical ladders and also for individual
clips, which carry vertical cables. Ladder rungs can
be penetrated, so that mounting is also possible in
existing, continuous rising sections. There is no de-
pendence on specific cable types or manufacturers.
This means that DIN-conformant and effective support
of the vertically installed cables that maintain the elec-
trical supply can be achieved in a way which is ex-
tremely economic and space-saving. 

 

Support through side jump or loopsB
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4.6.1 Rising sections
Light-duty vertical ladder
Vertical ladders of type LG fulfil all the requirements
of DIN 4102 Part 12 as a standard support structure
for the maintenance of electrical functionality classes
E 30, E 60 and E 90. The vertical ladders are fas-
tened directly to the wall through the lower flange of
the ladder rails at a spacing of maximum 1.2 m. Alter-
natively, the vertical ladders can also be mounted with
additional fastening brackets, attached to the rail from
the outside. Mounting of screwed-on connectors is

approved and they can be positioned freely. The rung
distance is 30 cm and the cables are fastened using
clamp clips, type 2056 M  (clamp clips with metal
pressure trough). Light-duty vertical ladders are avail-
able in widths of 200 to 400  mm. Mounting of the
strain relief ZSE90 is approved for storey heights of
more than 3.5 m. The vertical ladder need not be in-
terrupted as the strain relief is mounted via the contin-
uous vertical ladder. 

 

Heavy-duty vertical ladder
Vertical ladders of type SLM fulfil all the requirements
of DIN 4102 Part 12 as a standard support structure
for the maintenance of electrical functionality classes
E 30, E 60 and E 90. They are made of U profiles
with screwed-on rungs. The vertical ladders are fas-
tened directly to the wall through the ladder rails at a
spacing of maximum 1.2 m. Individual lengths can be
screwed on with connectors. They can be positioned
freely. The cables must be fastened on each rung
with clamp clips of type 2056 UM with a riveted metal

pressure sleeve with a spacing of 30 cm. There is no
limit to the diameter of installed individual cables with
clamp clips. Bundling of up to three cables is possi-
ble with this standard support structure. Heavy-duty
vertical ladders are available in widths of 400 to
600  mm. Mounting of the strain relief ZSE90 is ap-
proved for storey heights of more than 3.5 m. The ver-
tical ladder need not be interrupted as the strain relief
is mounted via the continuous vertical ladder. 
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Industrial vertical ladders
Industrial vertical ladders of type SLS fulfil all the re-
quirements of DIN 4102 Part 12 as a standard sup-
port structure for the maintenance of  electrical func-
tionality classes E 30, E 60 and E 90. They are made
of I profiles with screwed-on rungs. The vertical lad-
ders are fastened at a spacing of maximum 1.2 m us-
ing fastening brackets, which are screwed to the lad-
der rails. When mounting rungs, maintain a spacing of
maximum 30  cm. The cables must be fastened on

each rung with clamp clips of type 2056 UM with a
riveted metal pressure sleeve. There is no limit on the
external diameter of individual cables. Up to three ca-
bles can be bundled together under a clamp clip. The
industrial vertical ladders are available in widths of
400 to 600 mm. For storey heights of more than 3.5
m, the strain relief ZSE90 may be mounted over the
vertical ladder. The vertical ladder need not be inter-
rupted for it. 

 

4.6.2 Effective support
Strain relief ZSE90
In the case of continuous, vertical routing of cables
that maintain electrical functionality cables according
to DIN 4102 Part 12, the standard requires effective
cable support at a maximum spacing of 3.5 m. This
requirement can be fulfilled with the OBO ZSE90
strain relief. The ZSE90 is approved for all mainte-
nance of electrical functionality classes E 30 to E 90
in combination with standard support structures. It
can be used for all rising section widths and also for
vertical single-clip installations. The ZSE90 strain relief

covers the fastening point of the cables on profile
rails, rungs or with single clips. In case of fire, it pre-
vents direct fire loads on the clips, meaning that they
stay "relatively" cold. The weight of the cable is dissi-
pated safely. There is no risk of the cables tearing
through their intrinsic weight if there is a fire. This
guarantees secure maintenance of electrical function-
ality. The strain relief can be fastened using slide nuts
on profile rails, on the rungs of vertical ladders or on
the wall next to installed cables. 
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Fire alarm control panel

 

Smoke detector

 

Pushbutton alarm

 

No safety cables

 

E30 safety cables

4.7 Exceptions to the maintenance of electrical func-
tionality
If fire alarm systems are installed in the building, it is
possible to waive cabling with maintenance of electri-
cal functionality class E 30 in certain areas. These in-
clude, for example, branch cables to fire alarms locat-
ed in a fire section. Here, routing of E 30 cables to the
first fire alarm is sufficient. If the fire alarm system was
created with loop technology, then no E 30 safety ca-
bles at all are required. The system detects interrup-
tions if cables fail during a fire and automatically
switches the signal paths. 

If cables of the fire alarm system are run through mon-
itored areas into a final fire section, then there is no
need for E 30 cabling. If the bridged fire sections are
not monitored, then safety cables with maintenance of
electrical functionality class E 30 must be installed. 

The exceptions described above have no influence on
the supply of safety-relevant electrical systems with
the maintenance of electrical functionality classes E
60 and E 90. The higher-level classes must be given
the appropriate safety cables. 
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Fire alarm control panel

 

Smoke detector

 

Firewall

 

No safety cables

 

E30 safety cables

Branch cablesB
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Heat build-up under the ceiling in the event of a fire

4.8 Limits of maintaining electrical functionality
Not only surrounding installations can have a negative
impact on the maintenance of electrical  functionality,
but also insufficient knowledge of local factors or even
incorrect planning can quickly limit implementation in
accordance with the approval. All too often, there is
poor matching of the networks, which are managed
by different planners and installation engineers. It is
rare to find a technical building manager for fire pro-
tection on construction sites. The responsibility for this
primarily lies with the architects and construction engi-
neers. If they do not employ a technical building man-
ager, then they automatically fill this position. But plan-
ners of technical building equipment will, in future,
have to expand their knowledge of construction and
system fire protection. 

4.8.1 Unsuitable components
In many cases, the building structure often does not
permit the routing of an electrical functionality mainte-
nance system which is conformant with the approval.
Separating components, such as walls and ceilings,
which do not have a supporting function in the event
of fire, are unsuitable for fastening cable systems with
integrated maintenance of electrical functionality  ac-
cording to DIN 4102 Part 12. Dry-construction walls
with metal stand constructions with a fire protection-
classified version are the best example of this. The
structure of these walls means that a spread load,
such as a cable tray, cannot be mounted. If there is a
fire, then the structure of the normally plasterboard
plates becomes brittle and breaks away from the sub-
construction. So-called sandwich elements behave in
a similar way; these are sheet steel walls with a
polyurethane foam insulation. They have no fire resis-
tance and are thus unsuitable as a fastening substrate
for the maintenance of electrical functionality. 

However, the greatest problems are caused by build-
ings or halls with a steel support construction, pan-
elling with sandwich elements (as described above)
and a roof of trapezoidal plates. Unprotected steel has
no fire resistance duration. At a temperature of 500
°C, which can be reached very quickly during a full
fire, it only retains half its strength. As such, fastening
to steel is not possible. Steel fire protection is imple-
mented, for example, in the form of plate panelling or
coatings. However, these measures should primarily
protect the building structure against early failure dur-
ing a fire. If something is to be fastened to these pro-
tected steel girders, then the panelling or coatings
must ultimately be destroyed. Reworking is thus nec-
essary and is usually very complex. 

Even worse than steel girders are roofs made of
trapezoidal plates. In the event of a  fire, the hot fire
gases rise. The upward movement draws a lot of oxy-
gen from the environment into the fire. A so-called
"ceiling jet" is created, which distributes the fire smoke
throughout the whole building at great speed. Ther-
mals cause the fire to be fanned further through the
draught and the smoke fills the entire building. This
causes the temperatures under the ceiling to rise very
quickly. This quickly causes a loss of strength in the
thin trapezoid plates. Installations attached to the ceil-
ing would then fall down at an early stage of the fire. 
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Routing in the earth

 

Routing under the screed

4.8.2 Solution options
The simplest solution for approved mounting of sys-
tems that maintain electrical functionality is the ar-
rangement of the systems above the other building
technology. Fastening on the raw ceiling or the high-
est point on the wall means that, if there is a fire, noth-
ing can fall on this safety-relevant equipment. This
means that there can be no influence from surround-
ing components. 

If other fire protection problems of a building are
known, then system safety for people and the environ-
ment can still be achieved using compensation mea-
sures. Firstly, the protection aims to be achieved must
be considered. The higher the aim, the more compre-
hensive the necessary fire protection measures will
be. Simple measures with regard to the implementa-
tion of fire maintenance are, for example, cable rout-
ing through non-dangerous areas: If no cable tray that
maintains electrical functionality can be fastened to a
steel girder, then a different route to the installation
must be found. This could be, for example, routing in
the earth outside the building or routing under the
screed. 

Under certain circumstances, in agreement with all the
offices involved in construction, fastening on steel
girders or other components may be the only option.
This deviation from the approved mounting substrate
can be compensated through technical measures. Th-
ese include smoke/heat extractors (RWA), sprinkler
systems or full monitoring through a fire alarm system.
If technical measures are implemented, then it is also
necessary to document them in the fire protection
concept of the construction system. In the case of
larger buildings, the fire protection concept is a com-
ponent part of the construction approval and thus
obligatory. It is important that the achievement of the
protection aims for the building is guaranteed, even if
there are deviations from construction and system re-
quirements. 

As with all fire protection installations, it is dependent
on suitable and approved fastening agents. The fol-
lowing chapter is dedicated to this. 
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5 Anchorings
Of equal importance to the selection of the cable sup-
port system is the decision for the most suitable fas-
tening system. Here, too, the individual factors on the
construction site must be taken into account. Depend-
ing on the substrate, many different anchoring sys-
tems are available with fire protection suitability. 

For system fastening, the approvals of the cable sys-
tems with integrated maintenance of electrical func-
tionality according to DIN 4102 Part 12 require metal
anchors with a general construction approval or a
European Technical Approval/Evaluation. In contrast
to normal "cold" fastening, these anchors must be set
at least twice as deeply for a fire protection applica-
tion. Alternatively, anchors are used which have
proven their load capacity and fire resistance length in
a fire test. With these solutions, the necessary setting
depths according to the load are listed in the approval
documents or in the appropriate fire protection re-
ports. It must also be noted for which substrates and
resistance classes the anchors are approved. 

The most important solutions for anchoring small to
very large loads in most substrates are:
• Metal spreading anchors for use in concrete:

Heavy-duty anchors, nail ties, interior thread an-
chors, cavity ceiling ties

• Injection ties for use in concrete, hollow brick and -
porous concrete: Anchor rods inserted in plastic
or metal sieve sleeves with special mortar

• Bolt ties for use in concrete and various types of
masonry: Self-tapping concrete screws with various
head shapes

• Wood screws with a large setting depth
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5.1 Fastening principles
There are three types of force transmission from the
anchor to the substrate:
• Form fit
• Adhesive bond
• Friction bond

Anchors with form-fitting tap the substrate and support
themselves on it. The anchor fits "tightly" into the com-
ponent. Examples are back cut internal thread an-
chors or cavity ceiling ties. The threads of the bolt ties
also work according to this principle. 

Firmly bonded anchors join chemically to the sub-
strate, e.g. through sticking with special mortar. Adhe-
sive cartridges or injection systems, in which a thread-
ed rod is mounted, are included in these fastenings.
Cleaning the drill holes is very important for these sys-
tems, in order to prevent slipping out due to dust in
the drill hole. 

When a frictional connection is made, a spreading ele-
ment set on the anchor body ensures locking in the
drill hole. When mounted with the planned torque, the
friction ensures the high load values. 
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5.2 Fastening substrates
The main differences are in the fastening substrates
and load classes. While most anchors are suitable
and approved for use in concrete, there are also spe-
cial solutions for various masonry types, even for hol-
low brick or porous concrete. With metal spreading
anchors, certain spacing distances must be guaran-
teed, e.g. to the edge of a component. As the metal
spreading anchors develop lateral forces when sub-
jected to loads, break-outs may occur when the pre-
scribed spacing distances are not complied with. By
contrast, bolt ties and injection systems can be placed
very close to the edge, as they do not create any lat-
eral forces. 

Dry construction walls are, as already described, par-
ticularly problematic. Due to their structure, it is not
physically possible to fasten installations to them se-
curely for fire protection. Walls and ceilings in old ex-
isting buildings are an additional obstacle. Due to their
construction, these can often not be allocated to fire
resistance classes. All too frequently, so-called extrac-
tion experiments are often required, in order to deter-
mine the resistance and load capacity of the construc-
tion. 

 

 

Materials

Concrete Light construction materials

Normal concrete,
e.g. C 20/25

Lightweight concrete,
e.g. LC 20/22

Plates and panels,
e.g. plasterboard

Wall materials

Full brick with dense struc-
ture, e.g. brick

Hollow blocks with dense
structure, e.g. hollow brick

Full bricks with a porous
structure, e.g. lightweight
concrete, expanded clay,

pumice 

Plates with a porous struc-
ture, e.g. hollow blocks

made of lightweight con-
crete
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Pressure

Strain

 

Uncracked concrete
(pressure zone)

 

Cracked concrete
(tension zone)

5.2.1 Concrete
One of the most frequently used construction materi-
als is concrete. The load capacities are very high and
thus ideally suited for the fastening of the technical
building equipment. However, it is important to re-
member that ceilings experience so-called tension
and pressure zones. Cracks can occur in the tension
zone, which reduce the load capacity. With an unsuit-
able anchor, the fastened component can fall out of
the drill hole. It must also be ensured that the anchors
are suitable for cracked concrete and are approved. 

 

 

Uncracked concrete
(pressure zone)

 

Cracked concrete
(tension zone)

 

Cracks
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5.2.2 Masonry
Besides concrete, various masonry types of different
stones play a special role in buildings. In order to fas-
ten support systems or other loads on these walls, the
stone types must have a minimum raw density and a
minimum pressure resistance. If this data is not avail-
able, then withdrawal experiments may need to be
performed, in order to determine the load capacity of
the wall. 

Stone types:

  Lime sandstone   Wall bricks   Lime sandstone plate

  Lime sandstone plate   Hollow brick   Hollow brick
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Component edge

 

Permitted edge spacings

 

Permitted axis spacings

5.2.3 Distances and setting depth
Edge and axis distances play a major role when set-
ting anchors. This means the distances to component
edges and distances from anchor to anchor. If these
are not maintained, then the load values are reduced
and failure of the fastening is more likely. Of course,
the setting depth is the main criterion for the maxi-
mum load values. The deeper an anchor can be an-
chored in the substrate, the greater the load to be fas-
tened to it can be. 

Deeper anchoring
=

Greater concrete load capac-
ity
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5.2.5 Selection aid
To determine suitable anchors, basic parameters must
first be queried:
• Fastening substrate
• Application area
• Load
• Mounting type

All the data relevant to the mounting of anchors and
bolt ties for the fastening of fireproof installations must
be contained in the approval documents. 

5.3 Types of anchors
Besides all the already described parameters, the
means of fastening must also be suitable for the ambi-
ent atmosphere in which they are used. Many materi-
als and surfaces are available, from electrogalvanised
anchors and bolt ties up to highly corrosion-resistant
steels. 

 

Anchor selection

Tie base Application area Load Mounting type

Material
• Concrete (tension or

pressure zone)
• Masonry
• Light-duty substances

Geometry of the compo-
nent

Construction
• Supporting
• Unsupporting

City/town
• Interiors (dry, moist,

aggressive)

Temperature

Size

Type
• Resting
• Non-resting

Direction
• Central tension
• Transverse and slop-

ing tension

Pre-mounting

Push-through mounting

Stand-off mounting
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5.3.1 Metal spreading anchors
OBO Bettermann's metal spreading anchors for
mounting on concrete were tested for fire protection.
Appropriate proofs are available for the tests carried
out. Depending on the fire resistance length (up to
120 minutes), a maximum load capacity was deter-
mined when anchored in concrete. This load data is
contained in the appropriate European technical ap-

provals and appropriate test documentation. Although
the load capacity of the anchors during a fire is below
the load capacity when cold, this load capacity is
completely sufficient for fireproof fastening of the dif-
ferent routing types. Special metal spreading anchors
are offered for false ceilings. 

 

5.3.2 Injection mortar
The VMS Plus injection mortar system is particularly
suitable for fire protection fastening in hollow brick,
concrete and porous concrete, calcareous limestone,
sand-lime brick and masonry. The connection is free
from spreading pressure and it is created through the
form-fitting of the injection mortar with the substrate
and a tie rod; the components are tested and ap-
proved for a fire resistance period of 90 minutes. The

maximum load capacity depending on the fire resis-
tance period and the fastening substrate is document-
ed accordingly in the available fire protection certifi-
cate. Although the load capacity of the injection mor-
tar system is below the load capacity when cold, this
load capacity is completely sufficient for fireproof fas-
tening of the different routing types. 
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5.3.3 Bolt tie
OBO Bettermann's fire protection bolt ties were fire-
tested according to ETAG 001 Part 3 [34]. The maxi-
mum load capacity, depending on fire resistance peri-
ods of up to 120 minutes, was determined for differ-
ent types of solid masonry. These values are docu-
mented in the appropriate test certificates. Taking the
occurring loads for the maintenance of electrical func-
tionality applications and for false ceiling mounting in-

to account, the determined load capacities for the dif-
ferent masonry types are absolutely sufficient. The fire
protection bolt ties are screwed directly into the drill
hole. There is no need for an additional anchor. No
spreading forces develop and mounting near mason-
ry edges is not required. The bolt tie is equally suit-
able for cracked concrete in ceilings. 
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5.4 Fastening on steel structures
In industrial construction, steel constructions are fre-
quently used for the building structures. Steel girders
and supports can also be found in power stations.
However, at approx. 500 °C, steel loses half of its re-
sistance, so that, if there is a fire, the building struc-
tures are exposed to a high risk. Thus, unprotected
steel does not possess fire resistance, meaning that
special measures are necessary, such as treatment
with fire protection coatings or lining with non-com-
bustible plates. 

At first, fastening of support systems to steel girders
seems barely possible. However, if the supporting
steel elements of the building are unprotected, other
technical equipment, e.g. smoke extraction or auto-
matic extinguishing systems, can compensate for the
bad properties of the steel in case of fire by limiting
the critical temperatures. 

As steel girders may usually not be drilled through,
the only other option is fastening with clamping com-
ponents. Thus, profiles can be used to mount a
clamping unit, which neither destroys a fire protection
coating nor plate panelling. 

A further fastening type is the mounting of light-duty
suspension systems with steel girder clamps. The
fixed points on the steel girder may need to be re-
worked with fire protection paints. It is not wise to use
steel girder clamps on supports lined with plates. 
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5.5 Fastening on wooden components
In future, ever more buildings will be erected with
wooden support structures. With suitable fire protec-
tion measures, these buildings do not present a
greater risk during a fire than buildings erected con-
ventionally. In addition, hall structures with large span
widths using glue binders are possible. And wood is
also becoming ever more popular as a sustainable re-
source and, for environmental reasons, is increasingly
used in construction (structural engineering). 

Wood is a combustible material and, as with steel
constructions, wooden components are firstly only
suitable under certain conditions for the fastening of

fire-tested electrical installations. Coatings and pan-
elling are also used in the constructions, in order to
achieve a fire resistance class at all. However, if there
is a fire, wood has a very good property: When burn-
ing, an insulated layer is created which delays further
combustion. The wooden component must be dimen-
sioned in such a way that failure of the carrying ca-
pacity cannot occur at an early stage. The combus-
tion rates are a standard means for calculating the re-
quired wooden cross-section, depending on the de-
sired fire resistance class. The combustion rates de-
pend on the type of wood and the moisture content of
the wood. 

B
S

S
 B

ra
nd

sc
hu

tz
le

itf
ad

en
 fü

r d
ie

 E
le

kt
ro

in
st

al
la

tio
n 

/ e
n 

/ 2
01

9/
03

/2
2 

08
:2

8:
10

 0
8:

28
:1

0 
(L

LE
xp

or
t_

04
69

2)
 / 

20
19

/0
3/

22
 0

8:
28

:1
3

151

Chapter 5 | Anchorings



 

Taking the combustion rates into account, various ca-
ble support systems for electrical safety systems with
the maintenance of electrical functionality  classes E
30 and E 60 can be fastened to wooden components.
Wood screws with a suitable steel cross-section and
sufficient embedment depth are used for fastening.
The long screws drill deep into the cross-section of
the wooden beam, ensuring a secure hold of the
mounted support systems, despite burning. Various
mounting variants are documented in a fire protection
survey. 

Wood type Structure Characteristic density
[kg/m3]

Burn rate
[mm/min]

Pine and beech Laminated timber ≥ 290 0.70

  Solid wood ≥ 290 0.80

Hardwood Solid wood or laminated timber ≥ 290 0.70

    ≥ 450 0.55

Veneer timber   ≥ 480 0.70

Plates (min. 20 mm) Wood panelling ≥ 450 0.90

  Plywood ≥ 450 1.00

  Wooden panels made of plywood ≥ 450 0.90
Table 15: Burn rates of various wooden components according to EN 1995-1-2 [35]
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6 Fire protection from OBO Bettermann
6.1 A short trip through the history of "BSS"
OBO Bettermann has been working on the develop-
ment of fire protection systems for more than 40
years. In the 1970s, with its first proprietary insulation
system "NEUWA/BAK", it entered new territory for safe
electrical installations. The tests at the materials test-
ing office in Dortmund and the approval by the then
Institut für Bautechnik, now Deutsches Institut für
Bautechnik DIBt in Berlin, led to the market launch in
the early 1980s and represent a first step for OBO's
"safety systems". This period also saw the first basic
fire tests on cable support systems for the supply of
safety-relevant electrical systems. The experiments
and experience gained were considered pioneering
work and led to the involvement in the creation of a
testing standard on the part of the OBO Bettermann
experts. The testing standard DIN 4102 Part 12, pub-
lished in 1998, retains validity even today. 

OBO Bettermann continuously expanded the product
range of the fire protection systems. Insulation sys-
tems were added and lightweight concrete fire protec-
tion ducts for installation in escape and rescue routes
and for the maintenance of electrical functionality in
the event of a  fire supplemented the portfolio. After
the catastrophic fire at Düsseldorf Airport in 1996,
with 17 dead and 88 seriously injured, the construc-
tion regulations for cable systems in false ceilings
were increased. OBO Bettermann took this opportuni-
ty to check and document the cable support systems
for their mechanical stability and the deformation be-
haviour in a fire when used above suspended false
fire protection ceilings. These proven safe routing sys-
tems again set a new standard in the field of electrical
installations. 

For years, OBO Bettermann has focused on interna-
tionally proven fire protection solutions. Some of the
systems currently in the portfolio not only possess the
proof of suitability for national use on the German
market but are also  suitable for global use, on ac-
count of European and other international documents.

 

Test structure of the first OBO cable in-
sulation

 

Start of the topic of fire protection at OBO
First industrial projects in the field of insu-
lation
First fire experiments

Participation in the first German
standard for maintaining the supply
of electricity
Execution of the first test for elec-
tricity supply maintenance

First approval for mortar insula-
tion Inclusion of further insu-

lation in the delivery pro-
gramme
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Fire protection cushions in the area of the fire
load post-activation

Simulation of the reaction behaviour of insulation material

 

First surveyor's report for stan-
dard support structures for
maintaining the electrical sup-
ply 

First testing of routing systems for
false ceiling mounting in Germany First approval for cable

bandages

Fire insulation with UL ap-
proval
Introduction of the
PYROLINE® Fibre Optics
fire protection duct for fi-
bre optic cables
OBO celebrates 40 years
of fire protection!

Introduction of the
PYROLINE® Con fire pro-
tection duct 

Participation in the first Euro-
pean standard for maintaining
the supply of electricity in a
fire 

Introduction of the PYROLINE® Rapid
fire protection duct 

OBO fire protection history by numbersB
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Customer Service
Tel.: +49 23 73 89 - 17 00
Monday to Thursday
Friday

7.30 a.m.–5.00 p.m.
7.30 a.m.–3.00 p.m.

6.2 Engineering and support
The fire protection experts at OBO Bettermann can al-
so help if there are problems and deviations in the
conception of fire protection measures. Competent
OBO field service employees are available for individ-
ual consultation and construction site support. They
will support you in working out the problem and offer
the first solution options. If the requirements become
more difficult, fire protection product management at
the head office in Menden comes into play. Great ex-
perience and direct contact to surveyors and the ma-
terials testing institutes can often deal with deviations
from approvals and test certifications through the use
of compensation measures. OBO has already imple-
mented many special solutions in this field, in particu-
lar in existing buildings and the renovation of build-
ings. 
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6.3 Seminars
Through a comprehensive range of seminars and
workshops on the subject of fire protection in electri-
cal engineering, OBO Bettermann supports users from
all branches of electrical installations, e.g. installation
engineers, planners, workers in electrical wholesalers,
architects and construction engineers. Current trends
and developments are explained along with informa-
tion on the most important standards and regulations.
As well as the theoretical principles, this concerns im-
plementation in everyday situations. Specific customer
or project seminar content is also possible. 
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"We fire protection experts are al-
so responsible for safe electrical
installations." 

Dipl.-Ing. (FH) Stefan Ring
Head of the Fire Protection Systems Business Unit
BSS at OBO Bettermann

7.1 About the author
After his studies as an electronics engineer for energy
devices, Stefan Ring, who was born in 1968, studied
electrical engineering at Fachhochschule Dortmund,
with special emphasis on electrical energy technology,
and was awarded the title of Diplom-Ingenieur (FH) in
October 1994. He has worked as the fire protection
expert at OBO Bettermann GmbH & Co. KG in Men-
den, Sauerland, since 2005. He was first active in the
field of product management, but changed to the
strategic marketing division in 2014, in order to pro-
vide help and assistance to OBO's sales companies.
On 1 January 2016, Stefan Ring also took over the
leadership of the Fire Protection Systems Business
Unit (BU BSS) at OBO Bettermann. 

As an expert in structural fire protection in electrical in-
stallation technology, Mr Ring receives invitations to
training courses, seminars and trade fairs in Germany
and abroad. He thus supports the marketing activities
of the company. 

During his activities, Stefan Ring successfully complet-
ed training as a specialist planner and surveyor for
construction fire protection at the European Institute
for Postgraduate Education EIPOS e.V. in Dresden. 

Besides his work activities, Stefan Ring has been ac-
tive with the voluntary fire brigade in his home town of
Bergkamen for over 30 years, as the Chief Fire Officer
with the Weddinghofen fire engine. In addition, he has
run the BSB surveyor's office since 2013, also in
Bergkamen-Weddinghofen. 
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7.2 Sources

[1] CTIF – World Fire Statistics 2014
[2] MBO - Model Building Regulations (Germany)
[3] Master Cable Systems Directive (MLAR) (Germany)
[4] ÖVE ÖNORM E 8002 – Power installation and safety power supply in communal facilities (Austria)
[5] CPR Construction Products Regulation (EU) No. 305/2011
[6] EN 1363-1 Fire resistance tests – Part 1: General requirements
[7] EN 1366-3 Fire resistance tests for service installations – Part 3: Penetration seals
[8] EN 13501 Fire classification of construction products and building elements
[9] ISO 834-1 Fire resistance tests – Elements of building construction – Part 1: General requirements
[10] DIN 4102-2 Fire behaviour of building materials and building components; Building components; defini-
tions, requirements and tests
[11] Fire course curves:
ISO 834-1 see [9]
ZTV-ING – Additional technical terms of contract and guidelines for civil engineering works (Germany)
HC – Hydrocarbon Curve
HCM – Modified Hydrocarbon Curve
RWS – Rijks-Waterstaat (The Netherlands)
EBA – Temperature curve of the Federal Railway Authority (Germany)
[12] EN 13501-2 Fire classification of construction products and building elements - Part 2: Classification using
data from fire resistance tests, excluding ventilation services
[13] EN 13501-1 Fire classification of construction products and building elements – Part 1: Classification us-
ing data from reaction to fire tests
[14] ANSI/UL 1479 – Fire Test of Through-Penetration Firestops
[15] DIN 4102-9 Fire behaviour of building materials and elements; seals for cable penetrations
[16] IEC 60332-3-22 Cat. A - Tests on electric and optical fibre cables under fire conditions – Part 3-22: Test
for vertical flame spread of vertically mounted bunched wires or cables – Category A
[17] EN 50266-2-2 see [16]
[18] DIN 4102-12 Fire behaviour of building materials and building components: Circuit integrity maintenance
of electric cable
[19] DIN 4102-4 Fire behaviour of building materials and building components; synopsis and application of
classified building materials, components and special components
[20] System Floors Directive M-SysBöR (Germany)
[21] DIN 4102-11 Fire behaviour of building materials and building components; pipe encasements, pipe bush-
ings, service shafts and ducts
[22] DIN VDE 0472-814 Testing of cables, wires and flexible cords; continuance of isolation effect under fire
conditions
[23] IEC 60331-11, -12, -13 See [22]
[24] EN 50267-2, -3 Common test methods for cables under fire conditions – Tests on gases evolved during
combustion of material from cables – Part 2-1: Procedures; determination of the amount of halogen acid gas;
Part 3-1: Determination of degree of acidity of gases for cables by determination of the weighted average of pH
and conductivity
[25] IEC 60574-2 See [24]
[26] IEC 61034-1, -2 Measurement of smoke density of cables burning under defined conditions – Part 1: Test
apparatus; Part 2: Test procedure and requirements
[27] EN 61034-1, -2 See [26]
[28] EN 50266-2-4 Common test methods for cables under fire conditions – Test for vertical flame spread of
vertically mounted bunched wires or cables – Part 2-4: Procedures; Category C
[29] IEC 60332-3-24 Cat. C - Tests on electric and optical fibre cables under fire conditions – Part 3-24: Test
for vertical flame spread of vertically mounted bunched wires or cables – Category C
[30] EN 13501-6 Fire classification of construction products and building elements - Part 6: Classification using
data from reaction to fire tests on electric cables
[31] DIN VDE 0100-520 Low-voltage electrical installations  - Part  5-52: Selection and erection of electrical
equipment - Wiring systems (HD 60364-5-52:2011)
[32] NBN 713.020 Fire Fighting – Fire Performance of Building Materials and Products – Fire Resistance of
Building Materials (Belgium)
[33] NEN 2535 Fire safety of buildings - Fire alarm installations
[34] ETAG 001 Guideline for European Technical Approval of metal anchors for use in concrete - Part 3: Under-
cut anchors
[35] EN 1995-1-2: Eurocode 5: Design of timber structures - Part 1-2: General - Structural fire design 
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Exclusion of liability
§ 10 Liability exclusion and limitation, exclusion of a
contractual penalty

(10.1) An explicit exception shall be made for the lia-
bility exclusions and limitations below, the injury to life
and health which is the result of an intentional (§ 276
III of the German Civil Code) or negligent (§ 276 II of
the German Civil Code) infringement of obligations by
a legal representative or assistants (§ 278 of the Ger-
man Civil Code) of the Seller and other damage
caused by a grossly negligent infringement of obliga-
tions by the Seller or an intentional or grossly negli-
gent infringement of obligations by a legal representa-
tive or assistants of the Seller in the sense of §§ 309
Nos. 7 a) and b) of the German Civil Code. In addi-
tion, the liability exclusions and limitations below shall
not apply to the acceptance of a guarantee for the
structure or lifespan of the item in the sense of § 444
of the German Civil Code and in the case of fraudu-
lent suppression of a fault, in the case of forced liabili-
ty according to the product liability act and in the in-
fringement of an obligation, whose fulfilment enables
the correct execution of the contract and compliance
with which the contractual partner has expected and
expects (key obligation / cardinal obligation). Thus,
only the liability restrictions according to § 10.3 and
10.4 shall apply. 

(10.2) If non-essential contractual obligations are in-
fringed, the Seller, their leading employees and simple
assistants shall only be liable in cases of intent and
gross negligence. 

(10.3) In the case of damage caused by negligence,
the Seller, their legal representatives and assistants
shall only be liable in cases of the infringement of an
obligation, the fulfilment of which permits the correct
execution of the contract and compliance with which
the contractual partner has expected and expects (key
contractual obligation / cardinal obligation), although
the level shall be limited to the damage which was
foreseeable at the time of contract completion and
which is typical for the contract. 

The publisher hereby expressly declares that, at the
time of placing of links in this offering, no illegal con-
tent was identifiable on the linked pages. The publish-
er has no influence over the current or future design,
content or authorship of linked pages. It therefore
hereby expressly distances itself from all content of all
linked pages modified subsequent to the placing of
the links. This statement applies to all links and refer-
ences within the publisher’s own Internet pages and
to third-party contributions to guest books, forums and
mailing lists set up by the publisher. Liability for any il-
legal, incorrect or incomplete content, and particularly
for any loss resulting from the use or non-use of infor-
mation presented in this way, shall be borne solely by
the provider of the site to which the references are
made, and not by the party who merely published a
link to such content. 

All brands named in the publisher’s Internet pages,
which may or may not be protected by third parties,
are subject without limitation to the provisions of the
relevant trademark legislation and the rights of owner-
ship of the respective registered owner. The mere
naming of a brand shall not be construed as an indi-
cation that the trademark is not protected by third-par-
ty rights.

The copyright for content and objects published and
produced by the publisher itself shall remain solely
with the publisher. The reproduction or use of such
images and text in other electronic or printed publica-
tions is not permitted without the express consent of
the publisher. 

In situations where the publisher’s Internet pages offer
the opportunity to enter personal or business data (e-
mail addresses, names, addresses), the divulgement
of this data by the user shall be expressly on a purely
voluntary basis. The availment of and payment for all
services offered shall be permitted – insofar as techni-
cally possible and reasonable – even if the customer
does not provide this data, or if they instead supply
anonymised data or a pseudonym. The use by third
parties of the contact details published in the legal
data, or comparable information such as postal ad-
dresses, telephone and fax numbers and e-mail ad-
dresses, for the sending of information that has not
been expressly requested, is forbidden. Where this
ban is breached, the right is expressly reserved to
take legal action against the sender of such “spam”
communications. 
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OBO Bettermann GmbH & Co. KG
Hüingser Ring 52
58710 Menden, Germany
Telephone: +49 (0)2373 89-0
Fax: +49 (0)2373 89-238
E-mail: info@obo.de
Internet: www.obo.de 

Directors with Representation Authorisation:
Ulrich Bettermann, Andreas Bettermann,
Dr Jens Uwe Drowatzky, Prof Dr Robert Gröning

Registration court: Arnsberg district court
Registration number: HRA 4854
VAT ID number according to § 27 a
VAT act:
DE 811 792 270

Exclusion of liability

Data protection
All the personal data collected on the website of OBO
Bettermann GmbH & Co. KG will be stored and pro-
cessed solely for your individual support, the transfer
of product information or the provision of service of-
fers. OBO Bettermann GmbH & Co. KG promises that
your data will be treated confidentially, in accordance
with the valid data protection regulations. 

Copyright
All the texts, images and other works published on the
website are subject to ‒ unless otherwise indicated ‒
the copyright of OBO Bettermann GmbH & Co. KG,
Menden, Germany. Any copying, propagation, saving,
transfer, sending and reproduction or forwarding of
the contents is expressly forbidden without our written
approval. 
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