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General note

The present information and tables are intended for static pre-dimensioning of window and
facade elements and have been drawn up to the best of our knowledge. They are based on
the indicated dated standards. As standards are subject to constant revision, processors must
always verify their respective validity on their own responsibility.

The static proof must be drawn up by an authorised person and must be submitted to a
certified structural engineer or the responsible architect for verification.

Product standard window / facade

By now, curtain walls are regulated by a product standard from which requirements regarding
the maximum deflection in case of wind and/or dead loads result. In EN 18 380, para. 4.1, for
example, the permissible profile deformation under the underlying wind load is L/200 or a
maximum of 15 mm.

Furthermore, the maximum deformation of the profiles under the vertical load of the inserted
glass or other infillings is L/500 or 3 mm (para. 4.2).

The product standard for windows EN 14 351-1 contains no requirements regarding
maximum profile deflection caused by wind or dead loads. As windows are usually glazed
with insulating glass, however, the requirements result from the glazing guidelines of the
insulating glass manufacturer (cf. Chapter 4 on this topic).

In addition to the requirements in the product standards, national regulations and
guidelines must be observed. These might further restrict the deflection of profiles and
loads.

Treatment of metal profiles with thermal barrier

Since 1986, the “Guideline for the proof of stability of metal profiles with thermal barrier” 'has
been used in Germany to regulate the assessment by the building inspectorate of the
longterm stability of insulated, thermally separated aluminium profiles.

The scope of the guideline is restricted to the load-bearing main elements (supports, transoms
and similar) of fagades and window walls in accordance with DIN 18 056: 1966-06 with a
width and/or height 2 2 m and a total surface of 2 9 m2. It is not used for components in up to
two complete storeys and/or 8 m above ground and for storey-high window elements behind
patios or balconies.

In 2004, the European standard EN 14 024 “Metal profiles with thermal barrier — Mechanical
performance — Requirements, proof and test for assessment® was published. The contents of
this standard correspond to the German guideline and define a verification procedure that is

1

The complete wording of the guideline was published in the notification by the Deutsches Institut fir
Bautechnik no. 17 (1986), vol. 6, page 197 ff
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recognised throughout Europe. The standard makes a distinction between thermally
separated profiles for use in windows, doors and window walls (category W) as well as in
curtain walls (category CW). In this context, the profiles for curtain walls must meet higher
requirements.

The standard distinguishes between tests regarding the suitability of the material for thermal
separation on the one hand and the definition of the mechanical properties transverse tensile
strength Q, shear strength T and thrust spring rigidity c on the other hand, the latter being
required as input parameters for the determination of the profile’s effective geometrical
moment of inertia lef. The composite parameters are documented in the general test
certificates issued by the building inspectorate. Hueck-Hartmann’s profile systems have been
tested for use in curtain walls (category CW).

The effective geometrical moments of inertia |« are calculated from the moments of inertia of
the profile’s individual metallic half-shells as well as the mechanical properties of the
composite zone by means of approved computer programs. They depend on the length and
are documented in the catalogues.

Pre-dimensioning by the metal window manufacturer is carried out as usual by means of
standard calculation procedures. In case of thermally separated profiles, however, the
effective moment of inertia Ix,er is used instead of the moment of inertia Ix.

It must be pointed out, however, that the indicated effective moments of inertia | «f are based
on a limitation of deflection of 1/300 of the distance between supports. This means that this
limitation of deflection is decisive for thermally separated aluminium profiles, even if other
rules permit greater deflection (e.g. EN 18 380).

Limitations of deflection in case of insulating glass

Regardless of the maximum profile deflections permitted by the product standards or similar,
restrictions may result from the building components that are used.

This includes insulating glass where the glazing guidelines issued by the manufacturer
usually restrict deflection in the glass edge area to 1/300 of the glass edge length and/or a
maximum of 8 mm. Thus larger necessary moments of inertia result for the frame profiles, in
particular in case of storey-high glazing.

Necessary moments of inertia Ix

The tables do not apply to non-load bearing components for static pre-dimensioning of the
necessary moments of inertia for mullions and transoms. The diagrams are standardised to
an area load of 1 kN/m2. The necessary moments of inertia exclusively apply to profiles made
of aluminium with alloy EN-AW 6060 and age-hardening state T66 (formerly AIMgSi0,5, F22).
For this purpose, a modulus of elasticity of E = 7« 10 kN/cm? is used.

The area loads (usually wind loads) are determined in accordance with national rules.
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The tables are based on the theory for beams on two supports (single-span beams).
Depending on the load type and the permissible maximum deflection, different methods of
calculation and thus different table representations result.

Benennungen:

a, b Load width cm

E Modulus of elasticity of aluminium 7x 10® KN/cm?
fau Permissible deflection cm

L Distance between supports cm

Pw Line load kN/cm

=q *a
q Dynamic pressure kN/cm?

In deviation from the definition in DIN 1080-1, the following coordinate system will be used
below: X

Rectangular load

Rectangular loads are typically assumed for dimensioning a | b |
fagade mullions. They can also be used if exact load distribution
in accordance with DIN 1045 cannot be registered (cf. 2.5.2).

The necessary geometrical moment of inertia in load direction is
calculated according to L

_ 5*pw*|_4

1 x = ———
( ) I 384*E*fzul

If a profile is loaded from two sides, the respective necessary a2 | b/2 |
moments of inertia must be determined separately and then
added.

For entirely aluminium profiles with a maximum deflection of L/200, max. 15 mm, the table on
page 16 applies, while for thermally separated profiles with a maximum deflection of L/300,
max. 15 mm, the table on page 17 applies. For profiles with a maximum deflection of L/300
and/or a maximum of 8 mm the table on page 18 applies, which can also be used for
controlling the maximum deflection of the glass edge.
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5.2 Trapezoidal loads - triangular loads

If the load can be divided into trapezoidal and/or triangular loads on the basis of DIN 1045, the
necessary geometrical moment of inertia is calculated as follows:

b = wzpcw)::;fzw " (25 - 40 iz +16 ij) for trapezoidal loads
lx = 12&”;5“ for triangular loads
a [ b | a | b |
112 L L
. | N (13
- lazlbrl - lazlbrl

Mullion load with trapezoidal load of load width a/2
Mullion load with trapezoidal load of load width b/2
Transom load with trapezoidal load of load width ¢
Transom load with triangular load of load width ¢

AODN -

For entirely aluminium profiles with a maximum deflection of L/200, max. 15 mm, the table on
page 14 applies, for thermally separated profiles with a maximum deflection of L/300, max. 15
mm, the table on page 15 applies. The table on page 18 can be used for controlling the glass
edge deflection.
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Exemplary calculations: All dimensions in mm

a b
| 1400 | 1000 |
h
2500
L
1000
| 700 |500]

Dynamic pressure q = 0.8 kN/m?

Rectangular load
permissible deflection L/200, max. 15 mm

L =350 cm a/2=70cm lk=130.3cm*
L =350 cm b/2 = 50 cm k=93.0cm *
necessary Ix for g = 1.0 kN/m? 223.3 cm*
necessary Ix for g = 0.8 kN/m? 0.8 *223.3cm*
178.6 cm*

Now it must be verified whether deflection at the glass
edge does not exceed L/200 or a maximum of 8 mm:

Rectangular load
permissible deflection L/300 or a maximum of 8 mm

h =250 cm al2=70cm lk=63.6cm*

h =250 cm b/2 =50 cm k=454cm*

necessary Ix for g = 1.0 kN/m? 109.0 cm*

necessary Ix for g = 0.8 kKN/m? 0.8 *109.0 cm*
87.2 cm*

As the necessary |« value is smaller than the mullion’s,
pane deflection is less than the maximum permissible
value.

5.3 Deflection under dead load / infillings

The necessary moment of inertia |, of a profile under the load of the infillings can be calculated

in accordance with

Gxd

Iy, ef =———— - * (3'—2 - 4d2)

24* E*fzul

The transom’s dead weight is not taken into account in the calculation.
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The following definitions apply:

d Distance between centre of block and transom edge mm
E Modulus of elasticity of aluminium 7000 kN/cm?
fzul Permissible transom deflection 3 mm
in accordance with EN 13 830
G Weight of the filling N
L Transom length mm

It is advisable to transform the above equation to enable simple estimation

|y, erf _ d * (3L2 - 4d2)

G 48+Exfw
G/2 G/2
1 A
L d | - d |

In the following illustration, the ratio ly(;” above the transom’s distance from the support

(corresponds to the clear distance between the mullions) is shown for three variants of
distance d between the centre of the block and the transom edge:

d =150 mm corresponds to setting block 100 mm away from glass corner
(conforming to common glazing guidelines)

d =120 mm setting block 70 mm away from glass corner

d =100 mm setting block 50 mm away from glass corner

Blocking with the setting block starting less than 100 mm (block centre d = 150 mm) from the
glass corner will be approved by the insulating glass manufacturers in individual cases. It is
strongly advised to obtain object-related approval in these cases.
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Geometrical moment of inertia I, / Filling weight
depending on the axis distance

35
d =150 mm 7/
30 / /
d =120 mm ﬁj/
= 25 /]
x d =100 mm 74'%/
3 20 - <
; e
(I;. 15 L
g v
2 10— =
5 /
0 |
0.5 1.0 1.5 2.0 2.5 3.0
Axis distance [m]
Exemplary calculations:
1. given: Filling weight G and axis distance a
G=1.2kN (120kg)a=1.50m
searched: Necessary moment of inertia I,
Determine I,/ G via the axis distance, multiply G by the read value
Read I,/ G = 10 cm4 / kN read off, l,er = 10 * 1.2 cm = 12 cm
2. given: Moment of inertia |, and filling weight G
ly =15.7 cm* G =1 kN (100 kg)
searched: Permissible axis distance a
I/ G calculate and see directly
ly/ G =157 cm"/ kN, read offa=1.9m
3. given: Moment of inertia |y and axis distance a
ly =15.7 cm+ a=150m
searched: Permissible filling weight G
Determine |,/ G via the axis distance, divide |, by the read value
I/ G=10cm*/kNread, G=15/10 kN = 1.5 kN (150 kg)
Volato S 09/2010 SCT
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Blocking guidelines

The glass loads are transmitted to the supporting structure via the blocking. The number and
position of the glazing blocks depend on the type of glazing (sashes that can be opened, fixed
glazing). The distance between the glazing blocks and the glass corner usually is 100 mm. In
particular in case of fixed glazing and transoms with large spans, it can be advisable to move
the position of the glazing blocks towards the glass corners in order to reduce transom
deflection.

As this may increase the risk of breakage of glass depending on the type and thickness of the
glass, such a procedure must in any case be agreed with the glass manufacturer in advance.
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