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DORMA RODAN

Constructional elegance
with glass

Glass as a building material
There is almost no other
material that enjoys such
popularity among architects
and engineers than glass.
Within just a few decades,
glass has developed from
a simple window glazing
element to a construction
material which, with its
enormous potential, has
decisively influenced the
further development of the
building art. This fact is
amply demonstrated by
numerous spectacular
structures in steel and glass
that have either already been
built in the last few years or
are currently at the planning
or construction stage.
The reasons for this rapid
evolution essentially lie in
developments in glass
technology which have led
to improved mechanical
strength values and better
physical properties for
building applications. Aside
from glass being used in
its primary guise as a
containment and dividing
material with the allure of
high transparency, it is also
being applied with increasing
degree as a load-bearing
element. Consequently, glass
enjoys a very high standing
among the building materials
utilised in architecture.

Stadttor Düsseldorf
[City Gate]
Architects:
Petzinka, Pink & Partners
Düsseldorf
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Glass as a load-bearing element
The definition of load-bearing
glass is still today far from
unequivocal.
Transparent constructions
in glass can be found in
virtually every area of
architecture. Still the
material is predominantly
used as an ancillary in its
decorative single-element
form for façades, interior
divisions or roof cladding.
Owing to certain inherent
disadvantages of the material
perpendicular to the plate
plane, there is of necessity
only a limited range of
formats suitable, with
correspondingly sophisticated
substructure configurations
being required. The required
increase in transparency,
invariably the main objective,
is achieved by implementing
suitable bearing elements
(e.g. articulated glass
fittings) as the connections
to the substructure or by
appropriately designing the
substructure itself
(e.g. as a flexible network
arrangement).

In the case of drop hazard
barrier constructions
(parapets, for example) and
step-on or traffic-accessible
glass elements (e.g. stairway
steps), on the other hand,
the safety imperative takes
priority.
Here, the glass component
performs the primary safety
function in the event of load
changes resulting from direct
traffic usage (impact with a
parapet or walking on a
glass step). The mechanical
disadvantages of the material
are, however, similar to those
of a “simple” facade cladding
as the critical load vectors are
the same.
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Here, too, in order to achieve
the primary goal of the design
concept (max. transparency),
suitable substructures have
to be employed (e.g. impactabsorbing or damping glass
fittings).
As a modern term, “loadbearing glass” relates to
effective support structures
manufactured from glass
such as beams, supports,
struts, reinforcing elements
etc.
Load-bearing transparency
means that glass as a
building material with all its
inherent advantages is
structurally integrated not
only within the primary

support system of the
glass application itself but
also in that of the building.
Naturally, these constructions
with glass are subject to
exactly the same safety
requirements as if they were
built with the more
conventional, proven
materials such as steel,
timber or concrete.
But there is an added
problem in that, with loadbearing glass constructions,
not only the standard load
types such as wind, snow
or impact have to be taken
into account but also the
invidious scourge of
vandalism.

Stuttgart Casino
Architects:
Fiedler Aichele BDA, Stuttgart
Design:
Dipl.-Ing. R. Danz, Schönaich
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Constructional elegance
with glass

Vertical
glazing systems
Glazing systems which
are secured by single-point
fixings are often not covered
by current building
regulations and therefore
have to be individually
approved by the appropriate
planning authorities.
Vertical glazing systems tend
to be defined as applications
in which the top edge is
located more than 4 m
above a pedestrian or
wheeled traffic zone.

Glass façade of the Kirchberg
shopping mall in Luxembourg.
Façade architects:
Stefan Jeromin, Düsseldorf
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Overhead
glazing systems
Consequently, shop windows
and glass dividing walls are
not generally subject to the
same approval conditions as
vertical glazing systems. The
danger of injury with such
glass formats is significantly
lower in the event of failure
than in the case of largeheight glazing systems or
overhead glazing systems.

Overhead glazing systems are
all those glass constructions
which are inclined by more
than 10° to the vertical,
including those with a smaller
angle of inclination if they are
required to absorb bending
stresses and are secured by
single-point fixings.
With overhead glazing
systems, residual loadbearing capacity analyses
have to be carried out in
addition to the usual static
analyses.

In experiments, it has been
discovered that glass panels
secured with single-point
fixings essentially exhibit a
better level of residual loadbearing capacity than
glazing systems with linear
supports. The resistance of
the single-point fixings to
detachment is a decisive
factor for residual loadbearing capacity. This
resistance increases when
disk-shaped mountings
are used. Glass roof
constructions with downwardly directed countersinking should be avoided.

Bus terminal in Endersbach
Architect: Dipl.-Ing. W. Maier,
Grossheppach
Design of the glass-and-steel
construction: Dipl.-Ing. R. Danz,
Schönaich
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Drop hazard
barrier glazing
Glass panels in stairwells, on
parapets and in balustrades
are often required to perform
protective and safety
functions.
This is the case if such
glass applications between
traffic zones protect a height
differential of more than 1 m.
Because there is the danger
of people impacting the
glazing and falling through,
the load-bearing capacity
of the glass elements must
be appropriately verified for
impulsive and impact
loading.
In order to obtain approval,
mechanical tests have to be

Traffic-accessible /
step-on glazing systems
carried out in individual
cases in order to investigate
the system behaviour on
impact and fracture.
The general rule reads: The
greater the rigidity of the
impact surface, the higher
the likelihood of fracture.
Consequently, where glass
panels are used for drop
hazard protection, a resilient
bearing system has to be
generally applied such as
that available with the
RODAN range.

With glass elements, there is
a distinction between step-on
load-bearing capacity and the
higher requirement of trafficaccessibility. The need for
step-on load-bearing capacity
applies to glazing systems
which are only intended to
be accessible for erection,
maintenance or cleaning
work. If a continual or
recurring live load has to
be supported – such as in
the case of public usage –
then we speak of traffic
accessibility.

Traffic-accessible glass
components must offer
sufficient protection against
falling objects (impact
loading).
This means that the glass
component, on impact, must
not completely fracture and
must also not be penetrated
by the falling object.

Glass roof erection at Juval Castle
Client/owner:
R. Messner, Meran
Design and construction:
Dipl.-Ing. R. Danz, Schönaich
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RODAN Glass clamp
mountings as used in practice

Safety through stress relief
accuracy of the structure,
that of the glass and also
the care with which the
elements have been
fabricated and installed.
All the tolerances (glass,
substructure, thermal
expansion) must be
coordinated in advance. If
the single-point mountings
are rigidly fixed to the
substructure, large stresses
can develop in the glass,
leading to panel fracture.

Fixed bearing

Consequently, ease of
movement of the mountings
on the substructure must be
ensured.
A wide-area, horizontal wind
load likewise gives rise to
stresses in the glass. These
are reduced by “give” in the
glass. The articulated singlepoint bearings accommodate
these stress-reducing
deformations.
The flexible connection of
the glass to the substructure

Floating bearing

Pressure/Suction

Expansion/
Deadweight

The deadweight of the glass
panel in the illustrated case
is supported by the two topmost single-point fixings.
The other mountings merely
serve to absorb the frontal
loads arising, for example,
from suction or pressure.
For reasons of thermal
expansion, each individual
glass panel must be
allowed a certain degree of
movement. Basically, the
glass should be able to
expand from a defined
point (fixed bearing) in all
directions in its plane.
The system is then statically
defined, and stress and
deflection can be calculated
accordingly.
The functional integrity of
the integrated system
depends on the dimensional

8

+
_ 20°

Fixed bearing

Horizontal bearing

Floating bearing

Floating bearing

Floating bearing

Floating bearing

provided by the RODAN
clamp mountings facilitates
movement of the head in all
directions and thus avoids
over-load at the fixing points.
The articulated joint of the
glass clamp mounting can
be assumed within the
framework of static analyses
to be freely pivoting, even
under load. Experience to
date indicates that the
mountings can be regarded
as maintenance-free under
normal environmental
conditions (resistance classes
I and II, and temperatures
of –30°C < T < 110°C).
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Standards, building regulations and dimensioning rules
Perhaps more than in any
other sector of the building
industry, current building
regulations and standards
governing the safety of glass
constructions have failed to
keep pace with the rapid
rate of development in the
associated technologies.

In Germany, for example, the
only recognised design and
dimensioning guidelines
relate exclusively to simple
vertical and horizontal
glazing systems with linear
mountings, as published
by the German Institute for
Building Technology (DIBt),
and certain standards for
ventilated façade panels
of toughened glass
(DIN 18514, Part 4).
Corresponding European
standards are currently in
preparation.

The usual approach for oneoff construction projects is
to apply for an individual
approval. The complexity of
the process (static analysis,
component tests, expert
opinions) invariably depends
on the specific requirements
or the job. It is, therefore,
advisable to get into early
and direct contact with a
specialist planning engineer
or specialist firm.

Such companies will often
include the approval
procedure within their
overall service package.
The specifier or entity
preparing the tender should
incorporate a separate item
in the specification for the
individual approval
procedure as this can involve
considerable additional costs.

Connecting with know-how
The development of solutions
for a glass application which
satisfy all requirements
including those relating to
load-bearing capacity and
transparency requires close
cooperation between
architect and engineer.
As with no other building
material, load-bearing glass
assemblies have to be
considered from a truly
holistic standpoint with due
regard for all facets relating
to design, construction,
static and experimental
analysis - and, ultimately,
feasibility. Experience
shows that modern glass
architecture can only
become a reality through
dialogue between architects,
07/02

engineers and the associated
industry.
Owing to the sophisticated
development requirement,
complex constructions can
only be reliably supplied by
manufacturers able to
demonstrate the necessary
R&D capability.
DORMA is an established
company with a longstanding tradition in this
field. As such, it is able
to offer you not only the
necessary equipment and
materials but also the
support necessary to ensure
the successful planning of
visually and functionally
successful glass
constructions.

Your first address: DORMA

Fachverband
Konstruktiver
Glasbau e. V.

Working in cooperation with:
FKG
UNIVERSITIES
(Science)
SPECIALIST PLANNING
CONSULTANTS
SPECIALIST CONSTRUCTION
FIRMS
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RODAN Glass clamp
mounting system

Glass clamp mountings

GLASS

Hardcuring
filler
compound

And from integrally welded
sleeves to conventional
bolting systems with nuts
and washers for connection
to the substructure.
It is vital to calculate in
advance, to co-ordinate
the glass and substructure
tolerances and to determine
the expected thermal
expansion values.
Such an approach is
imperative if project
solutions are to be viable.

GLASS

The construction, the glass,
the design and the
installation method together
contrive to determine the
functional reliability of the
complete system.
This is why RODAN glass
clamp mountings have
been designed with a full
complement of features.
From clamping disk
variants to articulated
countersink mountings
for all the visual advantages
of a flush-mounted system.

GLASS

to allow free deformability
of the glazing panel in
the area of its locating
holes. The result: Reliable
relief of stress peaks
and effective load
limitation at the fixing
points.
In architecture technology
and aesthetic elegance
are decisive.

GLASS

Glass panels place particular
requirements on stress relief
and thus the support and
fixing system. Each RODAN
glass clamp mounting is
tailored to its specific task,
not only in relation to its
assembly accoutrements
but also its ability to
compensate for building
and fabrication tolerances.
RODAN glass clamp
mountings with their ball
joint offer lateral flexibility

Great succes for
excellent design:
The iF Design Award
2001 for RODAN glass
clamp mountings.

Nuremberg airport.
Architects: E. Grabow, H. Hofmannn, Nuremberg
Design of the glass-and-steel construction:
Dipl.-Ing. R. Danz, Schönaich

10

07/02

System elements
Individual components

1

2

3

4

5

6

7

1 Countersunk screw

8

2 Clamping disk
3 Contact ring
4 Rubber washer
5 Spacer sleeve
6 Counter-bearing disk
assembly
7 Ball-headed threaded
pin (Ball pin)
Material: Stainless steel,
Mat. No. 14057 to
DIN EN 10088

8 Weld-on sleeve
9 Countersunk screw-fixed
disk with clamping ring
10 Clamping disk with
welded eyelet
11 Counter-bearing disk
with welded eyelet
12 Washers
13 Lock nut
9

10

11

12

ISO 8675 - M 10 x 1 A4
M 12 x 1.5

13

Load-bearing capacities of the glass clamp mountings
According to service qualification assesment
Series KH

Glass clamp
type

Transverse
force

Normal
force

KH 50 / 60
KH 70 / 80

5.53 kN
5.95 kN

13.33 kN
12.90 kN

Verified interaction diagrams are available for
dimensioning purposes in cases of simultaneous
application of normal and transverse forces.

Series KU

07/02

Arithmetic verification required
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RODAN Glass clamp
mounting system

Series K

Series KH

Dimensions in mm

Dimensions in mm

39

ø 17

10
12
17.5
21.5

GLAS

70 mm = Type KH 70
80 mm = Type KH 80

47

ø 22

M12 x 1.5

53

24.5

GLAS

24.5

M 12 x 1.5

GLAS

10
12
17.5
21.5

GLAS

70 mm = Type K 70
80 mm = Type K 80

M10 x1
63

63

47
16

16
79
10/12
17.5
21.5

79

Order data for the complete Series K fitting

Order data for the complete Series KH fitting

Article No.
thickness
Type Glassmm
glass-bead-blasted
electro-polished
8.23.100.703.99
8.23.100.702.99
10

Article No.
thickness
Type Glassmm
glass-bead-blasted
electro-polished
8.23.110.703.99
8.23.110.702.99
10

K 50

K 60

K 70

K 80

12

24
39

13

13

10/12
17.5
21.5

43

GLAS

50 mm = Type KH50
60 mm = Type KH60

GLAS

M 10 x 1

50 mm = Type K 50
60 mm = Type K 60

24

GLAS

Articulated clamp mountings
with a sleeve carry the KH designation.
The sleeve (unfinished material) can
be separately supplied in advance for
welding to the substructure. The surface is coated
together with girder support. As the glazing panels are
installed, the clamp mountings are secured in the sleeve.

GLAS

Clamp fittings of the Series K
type are articulated fixings with a ball
joint and come in disk sizes of 50, 60,
70 and 80 mm.
Type K mountings have an M10x1/ M12x1.5 thread
for fixing them to the substructure.
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8.23.101.702.99

8.23.101.703.99

17.5

8.23.102.702.99

8.23.102.703.99

21.5

8.23.103.702.99

10

12

8.23.111.702.99

8.23.111.703.99

17.5

8.23.112.702.99

8.23.112.703.99

8.23.103.703.99

21.5

8.23.113.702.99

8.23.113.703.99

8.23.200.702.99

8.23.200.703.99

10

8.23.210.702.99

8.23.210.703.99

12

8.23.201.702.99

8.23.201.703.99

12

8.23.211.702.99

8.23.211.703.99

17.5

8.23.202.702.99

8.23.202.703.99

17.5

8.23.212.702.99

8.23.212.703.99

21.5

8.23.203.702.99

8.23.203.703.99

21.5

8.23.213.702.99

8.23.213.703.99

10/12

8.23.300.702.99

8.23.300.703.99

10/12

8.23.310.702.99

8.23.310.703.99

17.5

8.23.301.702.99

8.23.301.703.99

17.5

8.23.311.702.99

8.23.311.703.99

21.5

8.23.302.702.99

8.23.302.703.99

21.5

8.23.312.702.99

8.23.312.703.99

10/12

8.23.400.702.99

8.23.400.703.99

10/12

8.23.410.702.99

8.23.410.703.99

17.5

8.23.401.702.99

8.23.401.703.99

17.5

8.23.411.702.99

8.23.411.703.99

21.5

8.23.402.702.99

8.23.402.703.99

21.5

8.23.412.702.99

8.23.412.703.99

KH 50

KH 60

KH 70

KH 80
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Series KU

Series SKU

In contrast to
the Series KH glass clamp
mountings, here the ball joint mountings
are secured to the substructure by means
of washers and lock nuts. These mountings also come in
disk sizes ranging from 50 to 80 mm.

SKU flush-head
articulated mountings with washers are predominantly used for vertical
glazing systems. This type comes with
a standard countersunk head diameter of 45 mm and
a counter-bearing disk diameter of 50mm.

GLAS

GLAS

M10 x1
ø 35

5

GLAS

45

50 mm = Type SKU50
M12 x 1.5

6

45
51.4

13
75.5

ø 50

GLAS

10
12
17.5
21.5

45
51.4
75.5

GLAS

M10 x1
ø 35
13

70 mm = Type KU 70
80 mm = Type KU 80

Dimensions in mm
5

GLAS

50 mm = Type KU50
60 mm = Type KU60

Dimensions in mm

10
12
17.5
21.5

50
58

16
90
10/12
17.5
21.5

Order data for the complete Series KU fitting
Article No.
thickness
Type Glassmm
glass-bead-blasted
electro-polished
8.23.120.703.99
8.23.120.702.99
10

KU 50

KU 60

KU 70

KU 80
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12

8.23.121.702.99

8.23.121.703.99

17.5

8.23.122.702.99

8.23.122.703.99

21.5

8.23.123.702.99

8.23.123.703.99

10

8.23.220.702.99

8.23.220.703.99

12

8.23.221.702.99

8.23.221.703.99

17.5

8.23.222.702.99

8.23.222.703.99

21.5

8.23.223.702.99

8.23.223.703.99

10/12

8.23.320.702.99

8.23.320.703.99

17.5

8.23.321.702.99

8.23.321.703.99

21.5

8.23.322.702.99

8.23.322.703.99

10/12

8.23.420.702.99

8.23.420.703.99

17.5

8.23.421.702.99

8.23.421.703.99

21.5

8.23.422.702.99

8.23.422.703.99

Order data for the complete Series SKU fitting
Type

SKU50

Article No.
Glass thickness
mm
glass-bead-blasted
electro-polished
8.23.130.703.99
8.23.130.702.99
10

12

8.23.131.702.99

8.23.131.703.99

17.5

8.23.132.702.99

8.23.132.703.99

21.5

8.23.133.702.99

8.23.133.703.99

Other sizes of SKU fitting available on request!
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RODAN Glass clamp
mounting system

Series KLU/H

Series KLU/U

Ball joint glass clamp mountings with
eyelet on the rear counter-bearing disk and a sleeve
carry the designation KLU/H.
The laser-welded eyelet fits a tie rod of the size
RDA 6. Glass clamp mountings of this type are used,
for example, for bottom-trussed glass panels.

Unlike mountings of the type KLU/H, this series
is secured with washers and lock nuts to the
substructure and carries the designation KLU/U.

Dimensions in mm

Dimensions in mm

17

16

M 12 x1.5

GLAS
70

32.5

24
47

Order data for the complete Series KLU/H fitting
Article No.
thickness
Type Glassmm
glass-bead-blasted
electro-polished
8.23.340.703.99
10/12 8.23.340.702.99
KLU/H
8.23.341.703.99
17.5
8.23.341.702.99
70
8.23.342.703.99
21.5
8.23.342.702.99

14

50
58

16
90

79
10/12
17.5
21.5

6

GLAS

GLAS

ø 22

M 12 x1.5

53

70

32.5

GLAS

17

ø 50

DORMA RODAN

10/12
17.5
21.5

Order data for the complete Series KLU/U fitting
Article
thickness
Type Glassmm
glass-bead-blasted
10/12 8.23.345.702.99
KLU/U
17.5
8.23.346.702.99
70
21.5
8.23.347.702.99

No.
electro-polished
8.23.345.703.99

8.23.346.703.99
8.23.347.703.99
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Series KLO/H

Series KLO/U

Glass clamp mountings of the type KLO/H are used
for applications where the RODAN tie rod serves to
dissipate forces away from the upper glass surface.

Glass clamp mountings with eyelets and tie rods at
the upper glass surface also come with washers and
lock nuts as the attachment means.

Dimensions in mm

Dimensions in mm

16.7

GLAS

M 12 x1.5
ø 50

32.5

47

70

GLAS

GLAS

24.5
16

Order data for the complete Series KLO/H fitting
Article No.
thickness
Type Glassmm
glass-bead-blasted
electro-polished
8.23.360.703.99
10/12 8.23.360.702.99
KLO/H
8.23.361.703.99
17.5
8.23.361.702.99
70
8.23.362.703.99
21.5
8.23.362.702.99

50
58

16

79
10/12
17.5
21.5

07/02

6

ø 22

M 12 x1.5

53

70

32.5

GLAS

16.7

90
10/12
17.5
21.5

Order data for the complete Series KLO/U fitting
Article
thickness
Type Glassmm
glass-bead-blasted
10/12 8.23.365.702.99
KLO/U
17.5
8.23.366.702.99
70
21.5
8.23.367.702.99

No.
electro-polished
8.23.365.703.99

8.23.366.703.99
8.23.367.703.99
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RODAN Glass clamp
mounting system

Series KLL/H

Series KLL/U

Glass clamp mountings with welded eyelets on both
the counter-bearing disk and clamping disk carry
the designation KLL. This mounting type is used for
glazing systems in which the application requires
upper and lower trussing.

As in the case of all the other K mountings,
the Series KLL is also available with washers
and lock nuts.

Dimensions in mm

GLAS

M 12 x1.5

32.5

GLAS

70

GLAS

70

24.5
47

16
79

90
10/12
17.5
21.5

Order data for the complete Series KLL/H fitting
Article No.
thickness
Type Glass mm
glass-bead-blasted
electro-polished
8.23.350.703.99
10/12 8.23.350.702.99
KLL/H
8.23.351.703.99
17.5
8.23.351.702.99
70
8.23.352.703.99
21.5
8.23.352.702.99

50
58

16

10/12
17.5
21.5

16

6

ø 22

53
M 12 x1.5

32.5

17

16.7

17

GLAS

16.7

Dimensions in mm

ø 50

DORMA RODAN

Order data for the complete Series KLL/H fitting
Type

KLL/U
70

Article No.
Glass thickness
mm
glass-bead-blasted
electro-polished
8.23.355.703.99
10/12 8.23.355.702.99

17.5

8.23.356.702.99

8.23.356.703.99

21.5

8.23.357.702.99

8.23.357.703.99
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Series F and FL

Series FU

For small-sized glass panels or in combination with
ball-joint mountings, glass clamp mountings without
a ball joint are used. These Series F fixed mountings
are available with an eyelet for securing canopy
constructions.

Application as described on the left, but with washers
and lock nuts.

Order data for the complete Series F and FL fittings
Article No.
thickness
Type Glass mm
glass-bead-blasted
electro-polished
8.23.170.703.99
10
8.23.170.702.99

07/02

ø 35

M10 x1
M12 x 1.5

10/12
17.5
21.5

10/12
17.5
21.5

FL 70

50
78

62.5

F 70

6

ø 50

GLAS

26.5

F 50

70

10
12
17.5
21.5

GLAS

ø 20
28

70 mm = Type FU 70

GLAS

50

GLAS

70 mm = Type F 70
or FL 70 (with eyelet)

50
10
12
17.5
21.5

5

GLAS

GLAS

ø 15

40

GLAS

Dimensions in mm

50 mm = Type FU 50

GLAS

50 mm = Type F 50

Dimensions in mm

12

8.23.171.702.99

8.23.171.703.99

17.5

8.23.172.702.99

8.23.172.703.99

21.5

8.23.173.702.99

10/12

Order data for the complete Series FU fitting

10

Article No.
glass-bead-blasted
electro-polished
8.23.190.703.99
8.23.190.702.99

thickness
Type Glass mm

12

8.23.191.702.99

8.23.191.703.99

17,5

8.23.192.702.99

8.23.192.703.99

8.23.173.702.99

21,5

8.23.193.702.99

8.23.193.702.99

8.23.370.702.99

8.23.370.702.99

10/12

8.23.390.702.99

8.23.390.702.99

17.5

8.23.371.702.99

8.23.371.702.99

17.5

8.23.391.702.99

8.23.391.702.99

21.5

8.23.372.702.99

8.23.372.702.99

21.5

8.23.392.702.99

8.23.392.702.99

10/12

8.23.380.702.99

8.23.380.703.99

17.5

8.23.381.702.99

8.23.381.703.99

21.5

8.23.382.702.99

8.23.382.703.99

FU 50

FU 70
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RODAN Glass clamp
mounting system

Installing the glass clamp mountings
Series KH
7 Fitting insert

6 Countersunk screw
5 Clamping disk
Substructure
The sleeve (1) should be welded with the structurally
required weld thicknesses to the substructure such that
it is free from distortion.
Ensure compliance with the relevant building regulations
relating to the welding of stainless steels (e.g. German
approval certificate Z-30.3-6).

Contact ring
Rubber washer
3 Glass panel
4 Filler
compound

Contact
disk

Mountings
Remove the clamping disk (5) of the mounting by undoing
the countersunk screw (6). Then screw the mounting into
the welded sleeve (1).

Spacer
sleeve

2 Counter-bearing
disk assembly
Wrench flat

Glass
Once all the mountings have been connected and adjusted,
the glass panel (3) can be installed. Tolerances are
compensated for in the larger drilled holes of the glass
panels. The filling of the remaining cavity (4) in the glass
panel is effected using a special filler compound (hardcuring
filler) in accordance with the instructions of the planning
engineer or architect. The cavity is only filled once the glass
panels have been finally adjusted on the mountings.
After filling and curing, fix the clamping disk (5) with the
countersunk screw (6) using the fitting insert (7) and tighten
to the mounting using tightening torque TT [Nm] 15.

Marking for
penetration
depth

Ball pin

8 Plug screw

9 Cap seal
1 Welding sleeve
(1.4401)

The depth of the glass panels can then be adjusted using an
open jaw wrench (M10, 10mm A/F, or M12, 13mm A/F).

Lock nut
Washer

Series KU
Substructure

Substructure
Drill holes in accordance with the corresponding structural
and tolerance requirements.
Mountings
Insert the KU mountings and adjust their depth using the
nuts and washers – only possible with supported glass
panels.
Glass
Proceed as described above for the Series KH mountings.
18

Consumption volumes for filler compound in the drilled glass holes
The table shows the values calculated for a glass thickness of 10 mm.
With, for example, a glass thickness of 21.5 mm, the values should
be multiplied by a factor of 2.15 (Example KH 50 = 3.68 x 2.15 = 7.91 cm3)
80

Mounting

ø

50

60

70

Glass bore, max.

ø

25

30

35

40

Sleeve OD

ø

12.5

12.5

15.5

15.5

Area of filler compound

mm2

Volume for 10 mm glass thickness cm3

368

584

962

1068

3.68

5.84

9.62

10.68

Width of contact ring

mm

10

10

10

10

Bearing contact area

mm2

1193

1508

1822

2136

±6

± 8.5

± 9.5

± 12

Tolerance compensation X/Y direction mm

07/02

Drilling the glass
Through-bores for glass
clamp mountings

Mounting type 50
Glass thickn.

Arrangement of the RODAN single-point glass clamp mountings for glass panels
The arrangement of the RODAN single point mountings is of decisive importance for
minimising stresses in the glass for a given loading pattern.
The influence on supporting widths and the positioning of glass clamps towards the maximum
main tensile stress on point fixed supported glass panels has been examined in conjunction
with a thesis at the University of Karlsruhe.
Corresponding figures for a optimum supporting efficiency on glass panels follow:
However these are only suggestions or proposals, because in general practice the
edgedistance is dependable on other factors e.g. support-constructions.

max.ø 25 mm
min. ø 13 mm

br

b

Glass thickn.

br

Mounting type 60

max.ø 30 mm
min. ø 13 mm

ar

ar
a

ar

a

Glass thickn.

Mounting type 70
ar

max.ø 35 mm
min. ø 16 mm

Glass panel type II
a/b > 1400 mm

Glass panel type I
a/b = max. 1400 mm

Glass panel type

Number of
mountings per
panel

Glass type

4
4

Toughened safety glass
Laminated safety glass

I

Edge clearance
ar

Edge clearance
br

0.170 · a
0.200 · a

0.170 · b
0.200 · b

Glass thickn.

Mounting type 80

max.ø 40 mm
min. ø 16 mm

Countersunk hole
for flush mounting
II

6
6

Toughened safety glass
Laminated safety glass

0.145 · a
0.145 · a

0.170 · b
0.170 · b
ø 45 +0.2

4.5+0.2

The maximum values for toughened safety glass panels generally lie between 2000 x 4600
mm (width x height) and 1500 x 7000 mm. With laminated safety glass, dimensions of
2000 x 4000 mm or 1800 x 7000 mm are possible (guide values only).

Glass thickn.

90°

ø 36 mm

The requisite glass thickness is derived from the static analysis.

Compensation of tolerances
Glass clamp mounting

Glass bore
Tight fit created through
the use of hard-curing
filler compound
Caution!
Ensure that all the bores are
filled for a tight fit as otherwise
the glass panel may slip under
load!

07/02

Initial installation and adjustment
condition

Final condition

Glass bore
Pin
Filler compound
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RODAN Tie system

Tie system
With the RODAN tie system,
it is possible to create
lightweight constructions of
an elegance previously
unknown. Despite their small
cross sections, they are
capable of bridging very large
spans. The structural systems
produced offer a unique
intricacy of appearance that
is bound to fascinate.

The RODAN tie system is
often used for lightweight
constructions and to create
aesthetically elegant support
structures.
The high standard of quality
achieved through the use of
the very latest cast materials,
shaping processes and
optimised volume utilisation
has resulted in a component
offering outstanding design
and functional capabilities.

The RODAN tie system is a
mass-produced product which
received building approval
from the DIBt in Berlin. It is
certified and subjected to
third-party quality verification
by the Research Institute for
Steel, Timber, Brick and
Non-metallic Materials of the
University of Karlsruhe.

Design Center
Stuttgart
Design Award
1992

20

Hall 4 of Hannover Fair
Architects: Von Gerkan, Marg + Partner

The lattice girder offers
the ideal configuration for a
visually pleasing arrangement
of tension and compression
members. RODAN ties
are also the ideal tension
element owing to their
optimum design and ease
of installation.

07/02

System elements
The RODAN tie system
consists of just a few
individual components
which can be combined
to produce simple yet
effective assemblies.
The main component
comprises a tie rod and two
fork ends with left-hand or
right-hand thread, a pin and
two circlips.
Couplers and hubs ideally
complement the system in
terms of both function and
design.
The materials of the cast
components are spheroidal
graphite or stainless steel.
The hub can be used for wind
bracing or pyramid-shaped
roofs with horizontal bracing.
The coupler serves to connect
two tie rods. With an eyelet, it
can be attached to a further,
lateral tie rod.
The tolerance compensation
capability of the tie rod
system doubles when
combined with a coupler.

The hub can be used
for wind bracing or
pyramid-shaped
canopies/roofs with
horizontal bracing.

Pin
Circlip

Hub
Fork end piece
Tie rod

Fork end piece
Tie rod with
RH + LH
thread

Eyelet connection
plate
Coupler
Stamped
wrench flat

A hub can serve to connect
up to eight fork end pieces
where required.

The coupler serves
to connect two tie
rods. With an eyelet,
it can be attached to
a further, lateral tie rod.
L1

L2

The tolerance compensation
capability of the tie rod
system doubles when
combined with a coupler.
07/02

21

DORMA RODAN

RODAN Tie system

Dimensions and technical data
Connection examples (Dimensions in mm)
RDA 5 RDA 6 RDA 8 RDA10 RDA12 RDA16 RDA 20 RDA 24 RDA 27 RDA 30 RDA 36 RDA 42 RDA 48 RDA 52 RDA 56 RDA 60
8

9

4.5

5

14

16.7

q 235

14

18

øj

5.5

6.5

12

15

18

24

29

35

7

8

10

15

18

20

22

25

30

35

40

21.3

25.5

30

40

49

58

64.5

71.5

84.5

100

116

124 134.5 146

21

28

33

42

54

66

76

82

97

108

127

141

152

158

7.5

9.5

11.5

14.5

18.5

21.5

24.5

26.5

30.5

35.5

42.5

45.5

50.5

52.5

q235

b +0.5
-0
q 355

39

43

51

60

69

75

81

88

45

50

55

q355

r

r

b

øj

r

r

r

r

r

22
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Fork end piece and tie rods (Dimensions in mm)

On application

Available

RDA 5 RDA 6 RDA 8 RDA10 RDA12 RDA16 RDA 20 RDA 24 RDA 27 RDA 30 RDA 36 RDA 42 RDA 48 RDA 52 RDA 56 RDA 60
IRDA

36.5

44

52

64

78

ødA

8

9.6

12.6

15.7

r

8

10

11.8

14.8

p

10

12

16

q

14

w

5

5.6

o

7

9

n

7

9

MLH/RH

ep

150

18.7

25

30.7

17.8

23.8

29.3

19.6

23.6

33

25.5

30

7.7

8.7

11

13.5

9

10

16.7 21.3

5.21 7.04

tr

ødB

122

167

185

220

255

290

315

37.2

42

46.6

53.4

34.8

39.3

43.3

51.3

40

46.2

50.9

57.1

40

49

58

64.5

10.7

16

19

21

16.5

22

27

33.5

13

15

16

22

341

374

62.8

74

59.8

69.3

80.2

86

91

74.8

81.3

88

68

79.1

90

98.2

107

116

71.5

84.5

100

116

23

26

31

36

41

46

51

56

37

40.5

49

56.5

65

70

75

80

25

25

28

30

35

40

45

50

124 134.5 146

5x0.5 6x0.5 8x1.25 10x1.5 12x1.75 16x2 20x2.5 24x3 27x3 30x3.5 36x4 42x4.5 48x5 52x5 56x5.5 60x5.5

ødr

lB

100

8.86 10.86 14.5 18.16 21.8

24.8 27.46 33.12 38.78 44.43 48.43 52.09 56.09

4

5

7

8

12

13

17

19

22

27

32

36

41

46

50

14

18

22

27

32

42

50

58

63

70

82

95

109

117

128

137

5

6

7

9

11

14

18

21

24

26

30

35

42

45

50

52

95

88.5

82.5

157

100.5 98.5

144 137.5 125

121

215 202.5 190 177.5 175

Standard
Stainless steel

IRDA

q

ødA

r

p

tr

ep

ødr

r

MLH/RH

n n
2 2

w

lB

ødB

o
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RODAN Tie system

Hub (Dimensions in mm)

Available

On application

RDA 6 RDA 8 RDA10 RDA12 RDA16 RDA 20 RDA 24 RDA 27 RDA 30 RDA 36 RDA 42 RDA 48 RDA 52 RDA 56 RDA 60
b

5

7

8

10

15

18

20

22

25

30

35

40

45

50

55

ød

27

37

46

56

70

94

106

120

132

156

182

212

228

248

262

øf

55

75

90

110

140

180

210

240

260

310

360

420

460

490

520

øg

73

99

120

146

186

238

280

318

346

412

480

558

600

652

692

øj

6.5

7.5

9.5

11.5

14.5

18.5

21.5

24.5

26.5

30.5

35.5

42.5

45.5

50.5

52.5

Cast hub S
Turned hub S
Turned hub E

Cast hub

Turned hub

Min.
connection
angle 40°

Min.
connection
angle 40°

øj
b

b

øj

ød
øf

ød

øg

øg

øf

System design loads (KN)
RDA 6 RDA 8 RDA10 RDA12 RDA16 RDA 20 RDA 24 RDA 27 RDA 30 RDA 36 RDA 42 RDA 48 RDA 52 RDA 56
Zd,S355 roll-bent
VI,R,d cast hub

24

6.98 12.74 20.18 29.31 54.04 84.76 122.2 157.9 193.8 281 359.7 472.2 561
18.56 26.98 50.24 78.4

649

113 146.9 179.5 264.4
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Coupler (Dimensions in mm)

Available

On application

RDA 6 RDA 8 RDA10 RDA12 RDA16 RDA 20 RDA 24 RDA 27 RDA 30 RDA 36 RDA 42 RDA 48 RDA 52 RDA 56 RDA 60
IM
ødA

46

52

60

75

92

110

138

154

170

196

218

250

275

300

315

9

12

15

18

24

30

36

41

45

54

63

73

79

85

90

Cast coupler ødM

11

14

17

20

26

32

38

43

48

56

65

75

81

87

92

Turned coupler ødM

12

15

20

22

28

35

42

47

53

63.5

75

87

93

99

104

9

11

13.5

16.5

22

27

33.5

37

40.5

49

56.5

65

70

75

80

9

9

10

13

15

16

22

25

25

28

30

35

40

45

50

o
n
MLH/RH

6x0.5 8x1.25 10x1.5 12x1.75 16x2 20x2.5 24x3 27x3 30x3.5 36x4 42x4.5 48x5 52x5 56x5.5 60x5.5

øjl

6.5

6.5

6.5

6.5

6.5

7.5

7.5

9.5

9.5

9.5

9.5

11.5

11.5

11.5

11,5

bl

5

5

5

5

5

7

7

8

8

8

8

10

10

10

10

rl

9.3

9.3

9.3

9.3

9.3

11.8

11.8

14.8

14.8

14.8

14.8

17.8

17.8

17.8

17.8

kM

19

21

23

27.5

33

37

44

50.5

57.5

72

86.5

98.5 111.5 124.5 137

rM

10

13

17

19

24

30

36

41

46

55

65

Connection

RDA 6 RDA 6 RDA 6

75

80

85

90

RDA 6 RDA 6 RDA 8 RDA 8 RDA 10 RDA 10 RDA 10 RDA 10 RDA 12 RDA 12 RDA 12 RDA 12

Cast coupler S
Turned coupler S
Turned coupler E

Cast coupler

Turned coupler

Connection
RDA size

rl

kM

kM

lM

lM

tM

ødM

ødM
ødA

MLH/RH

n n
2 2

o
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bl

øjl

bl
rl

øjl

Connection
RDA size

n
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RODAN Tie system

Compression members
Complex structures require compression members as well as tie rods.
RODAN steel adapters provide the perfect connection between the RODAN fork end pieces and the required compression
elements. The adapters, which like the tie rods feature a tapered transition, can be inserted via guide pieces in round tube
sections defined and dimensioned for the load in question, such that their outside diameters coincide precisely. Following
welding and grinding, the resultant appearance harmonises perfectly with the RODAN ties - so giving an elegant yet stable
element able to withstand the specified loads.
Attachment to the substructure is usually effected by fork end pieces and connecting bolts.

øR
S

Tube

Adapter
L

Elegant, tapered
transition from
the tube to the
adapter giving
the appearance
of a singlepiece element.

MLH/RH

Fork end piece

n
2
n
2

In order to ensure a perfect fit of the
adapters, we need the following information from you:
-RDA system size
-Tube diameter øR
-Wall thickness S

26
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Guidelines
The tie rods should only be
tightened using the integral
flats provided on the tie rod
and an appropriate open-jaw
wrench as per the technical
description. The tie rods
must be screwed down to
their minimum fitting depth
in the anchor components.
This is achieved once the
thread at both ends is no
longer visible.

When installing the RODAN
ties, ensure compliance
with the following safety
requirements.
When installing the pins, the
supplied circlips should only
be mounted onto the pins
using circlip pliers of the
appropriate size.
When fitting the ties to the
system components, ensure
that no deformation occurs,
e.g. due to an offset between
opposing connection plates.
Ensure also that there are no
inadmissible deflections in
the system axes.

If, for installation reasons,
plus or minus tolerance
compensation is necessary,
then the zero position should
be marked on the tie rod and
the tie rod then wound in up
to this mark. The resultant
rod elongation must be
indicated on ordering.

wrong
max. 0,5°

correct

When fitting and installing,
ensure that the system ends
are able to absorb a bending
load in the same direction.
Any degree of twist between
the two ends can lead to
inadmissible loads.

07/02
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RODAN
Trussed glass panels

Point-supported roof glazing systems
Indeed, utilising the loadbearing capacity of the
glass panel is actually
indispensable in the case
of structures that are
subjected to tensile and
compressive loading.
The RODAN glass clamp
mountings used are the
types featuring welded
eyelets for connection to the
RODAN tie rods.
The eyelet constitutes a
stable and visually
unobtrusive mounting for
the tie elements.
Glass clamp mountings
with welded eyelets on both
sides are also available for
certain applications.

RODAN
Glass clamp mounting
KLL/H70

RDA
6

With this patented system of
bottom- and rear-trussed
glass panels, transparent and
cost-efficient solutions can
be implemented for glass
façades. The deadweight and
wind loads are transmitted via
the glass clamp mountings to
the substructure.
For float-effect glazing
constructions, glass panels
provided with bottom or rear
trussing with RODAN ties
can be used for the loadbearing structure itself.

20

20

Compressive
member
ø 16

21
0
17
0

Glass clamp
mounting
ø 70

20

160

360

160

20

RODAN
Glass clamp mounting
KLL/H70

Sketch of a glass panel trussed on both faces

28

A pair of compressive members in the middle of a glass panel
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Glass façades in the City Centre of Kirchberg in Luxembourg
The 250 m long and 16.8 m
wide shopping mall in
Luxembourg’s banking
district on the Kirchberg
plateau lies between two
five-storey blocks under a
glass canopy roof.
The side buildings are
composite structures in steel
and concrete with a widespanning panel grid of 8.40 x
16.80 m. The design is thus
significantly more yielding
than encountered in
conventional concrete
structures with stiffening
walls. This "ductile” building
complex, which can give rise
to deformations in the
magnitude of 4 cm at
parapet level under the
influence of wind and
temperature fluctuations, had
a decisive influence on the
design of the two gable end
façades. The original plan
provided for toughened
safety glass panels
measuring 2.10 x 1.80 m
and 15 mm thick.

Kirchberg shopping mall in
Luxembourg.
Façade of glass and steel
Coordination and site
management:
Stefan Jeromin
Design and consultancy:
Robert Danz
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However, even at the
preliminary dimensioning
stage, it became apparent
that trussed glass panels
would constitute a more
cost-effective solution. The
panel size could be doubled
to 2.10 x 3.60 m, using a
toughened safety glass
thickness of 10 mm up to a
height of 20 m, and a
thickness of 12 mm at
heights above 20 m. For
reasons of the construction
sequence, the wind suction
loads had to be assumed to
be of the same magnitude as
the wind pressure forces.
This meant that the glass
panels had to be trussed on
both faces. The horizontal
lattice-beam girders which
were originally required at
intervals of 1.80 m could
instead now be installed at
double spacing value.
RODAN ties were used as
they both facilitated erection
and provided a more
aesthetically stylish solution.
With these ties it was
possible to compensate for
tolerances and deformations
at every stage of installation
by simply modifying the rod
tensions via their screwed
fittings.

7

6
4

5

3
8

2

1

The deadweight and wind
loads are transmitted to the
substructure via four RODAN
glass clamp mountings per
panel. The compression
members used are
manufactured from A4
stainless steel tubes,
diameter 14/2, with laserwelded lugs for fitting tie rods
of A4 stainless steel,
diameter 5 mm, featuring a
precision-rolled thread.

1 Pivot bearing for
collapsible leaf
2 Compressive member for
straddling
3 Chain drive
4 Compressive member
5 Collapsible leaf
6 V2A-fork
7 Main hanger with
RODAN-anchor 22
8 RODAN glass clamp
mounting with anchor for
trussed glass panel
29
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RODAN
Trussed glass panels

Glass roof for Juval Castle in southern Tyrol
The shape of the roof
extensively matches that of
the original structure. With
an overhang of 25-40 cm
beyond the ruins of the

masonry walls and just a few
bearing points on the gable
wall, the glass roof appears
to float above the castle
structure.

The dimensioning and
design of the steel and glass
construction were based on
a static analysis prepared in
accordance with the relevant
building regulations.
A network of ties in the roof
plane was deemed
unnecessary as the plate
effect of the glass panels
ensures sufficient stiffness.
The glass panels are laid in
the direction of the roof
slope and arranged with
tile-like overlap joints in the
axis of the steel girders.
As the plan of the roof area
is trapezoidal, the glass
panels were divided between
the lines of a radial grid.
This means that there are no
identical glass panels
anywhere in the roof system.
In order to avoid errors
during the planning and
production phases, all the
data were determined by
CAD.
The dimensioning of the

glass panels and the steel
girders is based on a design
load of 185 kg/m2 to allow for
snow plus deadweight.
Laminated safety glass was
used comprising 2 x 8 mm
toughened safety glass sheets
with a 1.56 mm PVB film
interlayer.
With RODAN glass clamp
mountings, the glass panels
are provided with a statically
defined bearing system and
can be installed as stress-free
elements. The glass clamp
mountings allow tolerance
equalisation during
installation in the x, y and z
directions. Corner rotation is
also accommodated by balland-socket articulated joints.
The larger drilled hole in the
glass panel is sealed after
installation with a defined
two-pack epoxy resin in order
to produce a combined
positive and frictional lock
between the glass panel and
mounting.

Juval Castle in southern Tyrol · Owner: Reinhold Messner, Meran
Design and construction: Robert Danz Dipl.-Ing., architect and structural engineer, Schönaich
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Enquiry

Order

Sender’s address/Stamp

Delivery address

Contact name/Phone extension

Purchase order number

L

Article number system
The system length L is measured from the pin centres and indicated
in mm.

Maximum system length
Zinc electroplated
Non-galvanised
Hot-dip galvanised
Stainless steel

1.
Material
Ordering
example

S

Item

ø 6 - 12 mm ø 16 - 56 mm ø 5 - 24 mm
up to 3 m
—
up to 3 m
—
up to 12 m
up to 6 m
up to 12 m
—
up to 6 m
—
up to 3 m
—

2.

3.

RODAN size

System parts

1

6

—

0

4.

0

Surface

—

Article No.

3

1. S = Standard, E = Stainless steel
2. RODAN sizes
RDA = 06, 08, 10, 12, 16, 20, 24, 27, 30, 36, 42, 48, 52, 56
3. 00 = RODAN tie rod system complete (rod, fork end pieces, pin, circlips)
10 = RODAN fork end piece with left hand thread including pin and circlips
20 = RODAN fork end piece with right hand thread including pin and circlips
30 = RODAN pin
40 = RODAN circlip
50 = RODAN tie rod with left hand and right hand threads
60 = RODAN cast hub
65 = RODAN turned hub
70 = RODAN coupler with cast-integral lug
75 = RODAN coupler with turned lug
4. Standard: 1 = non-galvanised, 2 = zinc electroplated, 3 = hot-dip galvanised
Stainless steel: 2 = electro-polished

Qty

1

—

—

2

—

—

3

—

—

4

—

—

5

—

—

6

—

—

7

—

—

8

—

—

9

—

—

10

—

—

11

—

—

12

—

—

13

—

—

14

—

—

15

—

—

System length

Price

Delivery time

Date/Signature

07/02

31

WN 800.51.010.6.32 · GB · 1. · Dom/CtP · 11/02

