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1

Introduction

The quality of a building component often depends
on the installation. This statement, of course, is
also true for internal doors.
The requirements of internal doors are comprehensive and diverse depending on their place
of use and the requirements of building owners.
Figure 1 illustrates some basic technical requirements which need to be supplemented with design requirements.
The door elements that are offered by specialist
retailers, craftsmen or in DIY shops are meant for
specific use. All building owners or purchasers
are advised to put together a comprehensive catalogue with requirements for their desired doors
and to demand objective verifications for the specified properties.
However, this only achieves the first milestone.
A good result can only be expected if even the
installation of the component fits with all details.
Items of special significance in this context are:
– Requirements for the wall opening,
– Important dimensions,
– Alignment and fixing,
– Measures for protection against humidity,
– Specific issues with the installation of doors
with special requirements such as sound insulation, smoke control doors, etc.

2

Every door needs a robust
partner – the wall opening

2.1

Forces need counteracting forces

The door leaf weights and the operation of the
doors cause compression forces and tensile
forces and also torques on the building components around it. At first, these forces develop in the
door leaf, which may be as heavy as 60 kg or more
for example, if the requirements include sound insulation or burglar resistance. If a door leaf gets
swung shut with force and more so in case of an
attempted burglary dynamic forces will be applied
as well apart from the static stress of dead load.
Hence, appropriately robust door frames with sufficiently dimensioned fittings and fixtures are other
important links in the chain.
Finally, the forces enter the surrounding wall. Not
every wall consists of heavy massive brickwork
which can easily come to terms with such loads
and stresses.
It may be necessary for openings in lightweight
walls to supply additional reinforcements consisting of metal profiles (e.g. angle profiles or U profiles). Figure 2 illustrates such an example. Other
notes are given in the documentation of door and
wall system manufacturers.
The requirements for burglary resistance of doors
primarily demand the stability of the surrounding wall. In accordance with DIN EN 1627 (Date:

burglar resistance
wall opening dimensions

thermal insulation

fire safety

sound insulation

smoke control

push-fit bracket for doorposts
coarse thread screw
UA profile 2 mm

Fig. 1
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Technical requirements on internal doors

Fig. 2

Example of a stud wall with reinforcement profile
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Table 1

Classification of the resistance class from burglar resistant components to massive walls (DIN EN 1627 Table NA.2)

surrounding walls
of brickwork according to DIN 1053-1

class
(resistance class)
according
to
DIN EN 1627

wall
thickness
(without
plaster)

made of reinforced concrete
according to DIN 1045

compressive
gross
mortar group
strength class density class
for concrete
for bricks

mm

a)

nominal
density

Strength
class

mm
min

min

RC 1 N,
RC 2 N and RC 2

≥ 115

≥ 12

-

min MG II/
DM

≥ 100

B 15

RC 3

≥ 115

≥ 12

-

min MG II/
DM

≥ 120

B 15

RC 4

≥ 240

≥ 12

-

min MG II/
DM

≥ 140

B 15

RC 5

≥ 240

≥ 20

≥ 1,8

DM

≥ 140

B 15

RC 6

≥ 240a)

≥ 20

≥ 1,8

DM

≥ 140

B 15

applicable for formats of …. 238 mm, 498 mm, 623 mm und 648 mm height

2011) “Windows, doors, shutters -Burglar resistance – requirement and classification” material and design of the surrounding walls should at
least conform to the specifications of Table 1. In
the standard mentioned above, walls made of aerated concrete and wood panel walls have been
included for the resistance classes RC 1 N, RC 2
(N) and RC 3, thus the minimum requirements for
the quality of the material and the designs or the
appropriate wall structure respectively, have been
specified.

Table 2

Compensation moisture table for wood

%
relative
air
humidity

values fort the
steady-state moisture in wood %

80 %

16,2 16,0 16,0 15,8 15,5 15,1 14,9

75 %

14,7 14,5 14,3 14,0 13,9 13,5 13,2

70 %

13,2 13,1 13,0 12,8 12,4 12,1 11,8

65 %

12,0 12,0 11,8 11,5 11,2 11,0 10,7

60 %

11,0 10,9 10,8 10,5 10,3 10,0 9,7

One must pay attention to proper installation and
the ambient conditions. We even speak of a socalled steady-state moisture, which is present in
wooden materials depending on the ambient conditions. The corresponding values for the steadystate moisture in wood are listed in Table 2.

55 %

10,1 10,0 9,9

9,7

9,4

9,1

8,8

50 %

9,4

9,2

9,0

8,9

8,6

8,4

8,0

45 %

8,6

8,4

8,3

8,1

7,9

7,5

7,1

40 %

7,8

7,7

7,5

7,3

7,0

6,6

6,3

The wood moisture indicates how much water is
present in the wood in terms of percentage by
weight. Changes in the moisture content, caused
by fluctuations in the atmospheric humidity of the
room, cause swelling and deformation.

35 %

7,0

6,9

6,7

6,4

6,2

5,8

5,5

15 °

20 °

25 °

30 °

35 °

40 °

2.2

The climate must also be right

Temp
10 °
(Celsius)
Quelle:
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Prof. R. Keylwert und Angaben des U.S. Forest Products Laboratory, Madison 1951)
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This is why door frames made of wooden materials should not be installed in wet walls and the
doors should not be mounted as long as the humidity in the rooms/buildings is very high. The compensating humidity uGl should be between 8 %
and 11 %.
If the values of air temperature are about +15 °C
to +20 °C, the limit of the relative atmospheric humidity, which can still be accepted for longer periods of time, is approx. 60 %. If these ambient
conditions prevail, the door can be installed.

Attention
Decorative strips do not belong to the normal
scope.
Their supply and installation must be agreed
to separately, whereby thus appealing and attractive design solutions are possible with this
(Figure 3).

wall connection edging

If these tabular values are undershot for a longer
period of time, it is recommended to use an air
humidifier. If the values exceed those in the table, you can achieve reduction in the atmospheric
humidity by regular ventilation and heating, if necessary.
Even common room air dehumidifiers offer a remedy.
An aid for assessing general faults is provided by
ift Guidelines HO-11/1 “Visual assessment of internal door elements made of wood and wooden
materials as well as other materials”.
2.3

Fig. 3

Door frame joint with decorative strip

How curved is still straight?

DIN 18202 “Tolerances in Building Construction –
Buildings” specifies the maximum deviations that
e.g. walls may have from the vertical and accurate
alignment. If you relate this to the height of a door
of 2 metres, this anyway yields permissible deviations of 6.5 mm. In the worst case, it may happen
that a door frame protrudes by 13 mm from the
wall.
Hence, greater accuracies must be specified near
door openings when bricking up a wall. As long as
the deviations are of the order of 2 mm to 3 mm
related to the door height, this must be tolerated.
Thus, the door frame claddings do not always lie
completely on the wall surface, since you need to
reckon with certain tolerances in the evenness of
the wall. Additional decorative strips improve the
aesthetic impression.
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maximum dimension
permissible for the
opening
10

coordinating
dimension e.g 875

15

5

10

nominal dimension
of the opening, e.g.
885
2005
5




 


5

minimum
dimension
permissible for the
opening =
coordinating
dimension



OFF
OFR

 minimum dimension permissible for the
opening = coordinating dimension

 coordinating dimension e.g. 2000
 nominal dimension of the opening, e.g. 2005
 meter tear 1000 mm
 maximum dimension

OFF surface of the finished floor OFR surface of the raw ceiling
Fig. 4

Dimensional tolerances for wall openings in width (width dimension) and in height (height dimension) according to
DIN 18100

3

Mounting the door frame – The
key to a well-functioning door

3.1

Everything does not get solved with
standard dimensions

From DIN 18101 “Pedestrian Doors; Doors for
buildings – Sizes of door leaves, position of hinges and lock; Interdependence of dimensions”,
you can see the joint widths that result between
the door frame and the structural wall reveal.
The so-called coordinating dimension, at the same
time, is also the smallest dimension of the wall
opening that is permissible. The outer dimension
of the door frame is designed in such a manner
that there is still a total joint width of 10 mm remaining for the purpose of insulation and sealing.
However, what needs to be considered is that the
hinge pockets project opposite the outer side of
the door frame and need additional space. In order to be able to align the door frame properly, fix
it and insulate and seal the joints according to the
requirement, the masonry must either be chiselled
out near the hinge pockets or the wall opening

© ifz Rosenheim 2016

must be made larger. If the maximum dimension
permissible for the wall opening according to DIN
18100 is chosen, the total opening must be 20 mm
larger than the coordinating dimension or the minimum permissible dimension (Figure 4). The hinge
pockets then have sufficient space.
The so-called “soil air”, i.e. the joint width between
the upper edge of the finished floor and the lower
edge of the door leaf, may be up to 12 mm for executions in accordance with the dimensions specified and permissible tolerances of the standards.
Such a joint width, however, is generally too large.
The maximum joint width acceptable is 7 mm.
However, larger joint widths may be absolutely
necessary in certain cases (e.g. humid rooms).
Attention
To ensure a floor gap (soil air) of 7 mm maximum, the door leaf must be hooked in before
fixing the door frame. You can adjust the desired floor gap (soil air) by lining or shortening
the door frame.
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3.2

Wooden door frames do not like any
moist base

Wooden door frames or those made of wooden
materials should not become moist from below.
This can be achieved by establishing an approx.
3 mm wide joint below by placing a spacer strip
and by elastic sealing of the installation gap to the
floor, especially with stone or parquet coverings
(Figure 5).

wall

door frame

Fig. 5

3.3

sealing gap,
gap height ca. 3 mm

Lower gap formation for a wooden door frame with
sealing

The sill position requires planning

For doors with sills, the position of the sill must be
taken into consideration according to the specifications of the door manufacturer.

To avoid conflicts, it is recommended to place the
edge of the sill with an offset of approx. 40 mm
opposite the finished wall surface and to adapt an
angular sill, if required, with a sealing profile, to the
door leaf after installing the door (Figure 6).
3.4

The proper door frame fit – an important
basic condition

The proper function of the door leaf depends on the
vertical and accurate alignment of the door frame.
Generally, for a standard door it is sufficient to insert the door frame with the help of a precision
spirit level. However, deviations up to 2 mm per
side of the door frame may occur, if you consider
a normal accuracy of 1 mm per metre and a door
frame height of 2 m.
Attention
For doors with special requirements such as,
for example, of sound insulation, smoke control or fire safety, it must be demanded that the
door leaf be hung into provisionally inserted
door frame and then to align the door frame as
best as possible according to the door leaf.
It is only with the help of this check that you can
ensure that the seals are fitted properly in the door
leaf.

reveal edge oft he wall

T door frame depth
adjustment
angular
sill
edge of sill

T
40 mm

Fig. 6
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Edge of the sill with approx. 40 mm recess opposite
the reveal edge of the wall
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3.5

Fixing the door frame – good foam
solves many cases

Good PUR foams can be used in many ways, but
not everywhere with door frame fixtures. The following rules must be observed for fixing the door
frame with the help of foam:

–

–

Rule 1
The suitability of the PUR in-situ foam for fixing the
door frame should be verified by a test certificate
(Figure 7).
product quality
Polyurethan in-situ foam
ift-Guideline
Nr.: 239 XXX
Fig. 7

Test certificate for a PUR in-situ foam

Rule 2
Tested PUR in-situ foams should be used.
Rule 3
PUR foams with a test certificate are generally
suitable for fixing door frames in conjunction with
door leaves up to a weight of approx. 40 kg. If
higher masses are foreseen, special test certificates must be available for this purpose or additional
fixtures must be put in place. The specifications
and installation instructions of the door manufacturers must be observed.

–

–

complete width of the door frame – Lining of the
door frame at the bottom to the floor
Observing the time period specified by the
foam manufacturer between filling with foam
and removing the spreader or loading the door
frames. In general, this time period is approx.
2 hours.
For wide door frames, you must pay special attention to the filling of foam up to the edge to
which the rebate cladding is connected.
For all heavy doors, the hollow space between
the door frame and wall must be lined behind
selectively near the hinges and the lock side
above so that it is compression-resistant.
Installing the door frame only with the door leaf.

Rule 5
For heavy door leaves (see Rule 3) as well as for
smoke control doors and burglar-resistant doors,
mechanical fixtures are necessary in addition to
the foam (Figure 8). The specifications and installation instructions of the door manufacturers must
be observed.
For these doors, foams are used only to fill up the
hollow space and not for fixing.

lining
board

Rule 4
When fixing door frames with foam, the following
aspects must be noted and limits taken into consideration:
– Maximum mass of the door leaf approx. 40 kg
(Refer to rule 3 for exceptions)
– Proportion of the foam surface area on the wetted back side of the door frame minimum 30 %
– Wall surfaces must be free of dust and dry
– Foam joint width between 8 mm and 25 mm
25 mm
– At least 6 foam fixing points (3 per side of the
door frame) near the locks and hinges over the

© ifz Rosenheim 2016

Fig. 8

Door frame with additional mechanical fixture
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Rule 6
According to DIN 18111-4, steel door frames in solid walls such as e.g. concrete, brick or sand-lime
bricks must be filled up behind completely with
mortar. Filling up foam behind is possible only with
tested systems. The installation instructions of the
manufacturer must be taken into consideration.
3.6

Sound-insulating doors needs
well-sealed door frames and effective
seals to the floor

When it comes to the sound insulation of a door,
the success primarily depends on the good quality
of sealing between the door frame and the wall.
The hollow spaces in the joint area of the door
frame must be filled up with mineral fibre or foam.
Generally, in doing so, it is sufficient to fill up to a
width of approx. 100 mm.

However, what is critical is that sealing is also
done between the door frame and the wall or even
near the rebate claddings. For requirements of
Rw,R = 27 dB, such as, e.g. entrance doors of residential premises, sealing on one side is adequate.
In general, double-sided sealing is necessary for
more stringent requirements. The measures are
illustrated in Figure 9.
If the doors do not have any sills or fittings with
seals in the bottom gap to the floor, floor seals
that can be lowered must be used. To ensure that
the seals are placed uniformly and tightly, flat and
round rails are fixed on the floor. Example: In this
case, carpet floorings must be interrupted to prevent sound bridges (Figure 10).

compressed
sealing tape

threshold seal

door bottom seal

Attention:
For thresholds a tight connection
to the floor (e.g sealing tape
base) has to be provided. Do not
fix it on carpet flooring!

back filling

drop seal
Fig. 10

Sealing options between the door and the floor

sealing
performed
tape
Fig. 9
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Sealing measures between the door frame and wall
for a sound-insulating door
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