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1.1

1.2

1.2.1

Static principles
General information

The present indications and tables are designed for the static pre-dimensioning of

facade elements and have been compiled to the best of our knowledge.

They are based on the indicated dated standards. As standards are subject to continuous
revision, the processor must always check their relevant validity. The processor himself is
responsible for drawing up the static proof for the facade design which must be submitted
to a recognised structural engineer or the responsible architect for testing and must

be accepted by the client.

DIN 1055-4 “Effects on load-bearing structures - part 4: Wind loads” was completely revised
and published in March 2005. It was integrated into the model list of acknowledged technical
rules for works, version of September 2006, and is to be used from 1st January 2007.

Due to formal reasons, however, it is unlikely that implementation will commence

before April 2007.

The algorithm for calculating the wind loads significantly differs from the standard used
so far (published in 1986-08) and will be explained in detail below.

Wind load
Wind load in accordance with DIN 1055-4:2005-03

The territory of the Federal Republic of Germany is subdivided into four wind zones
with different average wind velocities v,; and the pertaining velocity pressures q,.

Wind zone V ref q ref
¥ n;.mim,:g é’:;cglslu.xl;u‘;"g-‘. : \
Sl o WZ 1 22,5 m/s 0,32 kN/m?
:»Xicflomxﬂm'tn ; 2 . Bedin
: ijlnu:lcxx!;lxné S0
T f
' s WZ 2 25,0 m/s 0,39 kN/mz2
WZ 3 27,5 m/s 0,47 kKN/mz2
WZ 4 30,0 m/s 0,56 kN/m2
Table 1: Wind zone map of Germany
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The pressures q,; stated in Table 1 apply to building sites up to

a height of 800 m above sea level.

For building sites with a height H; between 800 and 1100 m above sea level,
the reference pressures q,; must be increased by the factor (0.2 + H;/1000).
Special assessments are required for buildings located on ridges or peaks of
low mountain ranges or at sites above 1100 m above sea level.

In addition, the velocity pressure depends on the roughness of the terrain and on its topology.
In this context, the standard distinguishes between four different terrain categories:

Terrain category | Terrain category Il Terrain category lli Terrain category IV

Open sea; lakes with | Terrain with hedges, | Suburbs, industrial Urban territories

an open area of at individual or commercial areas; | where at least 15 %
least 5 km in the homesteads, forests of the area is covered
wind direction; flat, houses or trees, with buildings with an
even land without e.g. agricultural are average height

any obstacles exceeding 15 m

In general, the wind pressure (gust velocity pressure) q depending on
building height z can be calculated by using g, from Table 1 as follows:

a. in the inland (mixed profile of terrain categories Il and Ill)
q(2) = 1,5 - Qrer forz<7m
7 0,37
q(Z):157.qref[ﬁj forim<z<50m
z 0,24
a(z) =21 q, (ﬁj for 50 m < z <300 m
b. in areas near the coast (up to 5 km inland) as well as on the

islands in the Baltic Sea (mixed profile of terrain categories | and Il)

q(z) = 1,8 Qg forz<4m
0,27
Q(Z)=2,3‘qref(%j foram<z<50m
7 0,19
q(z) =26 -9, (ﬁj for 50 m <z <300 m
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1.2.2

c. on the North Sea islands (terrain category 1)
q(z) = 1,1 kN/m2 forz<2m
0,19
q(z)=1,5- (%} kN/m? for2m<z<300m

If the building is located on a topographically exposed site or if the site
is located at extensive inland water surfaces, the wind load must be
calculated separately in accordance with Appendix B of DIN 1055-5.

For buildings up to a building height of 25 m above ground level, the velocity pressure
from Table 2 can be assumed for the wind zones in accordance with Table 1 in order
to simplify calculation. The pressures apply constantly over the total height of the building.

Velocity pressure q in kN/m?2 for a building
Wind zone height h within the following limits:
h<10m 10m<h<18m | 18 m<h <25 m
1 | Inland 0,50 0,65 0,75
2 | Inland 0,65 0,80 0,90
CoastVand islands in the Baltic Sea 0,85 1,00 1,10
3 | Inland 0,80 0,95 1,10
Coast Yand islands in the Baltic Sea 1,05 1,20 1,30
4 | Inland 0,95 1,15 1,30
Coast Vof North Sea and Baltic See
and islands in the Baltic Sea 1,25 1,40 1,55
North Sea islands 1,40 - -

) Coastal area up to 5 km inland

Table 2: Simplified velocity pressures for buildings up to a height of 25 m

Aerodynamic coefficients

The external pressures on walls of buildings with a rectangular ground plan are
staggered vertically as a function of the ratio of building height h to building width b:

a. Building structure withh< b
The velocity pressure is assumed for q(h) h
the total facade area in building height h.
b
b. Building structure with b <h <2b
The building is subdivided into two strips: h-b q(h)
the lower one, from O to b, is loaded with
the velocity pressure in height b over its total h
surface while the topmost strip, from b to h, b q(b)
is loaded with the velocity pressure in height h.
b
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C. Building structure with h > 2b
The building is subdivided into three
or more strips: the lower one, from 0 to b,
is loaded with the velocity pressure in
height b over its total surface while the
upper strip, from h-b to h, is loaded with
the velocity pressure in height h.
The intermediate area between b and h-b
is subdivided into a suitable number of
additional strips. The velocity pressure
always refers to the upper edge of the strip.

h-b q(h)
q(hy) h
b a(b)
b

Different coefficients c,, are applied to the individual surfaces D, A and E depending
on the direction of stream. The walls A which are parallel to the wind are subdivided
into a maximum of three partial areas. The decisive value e is the smaller of the

dimensions b or 2h.

> D Ground plan E
A
View Afore<d
A B (o h
e/5 4/5e d-e
d
View A ford <e < 5d
A B
h
e/5 d-e/5
d

If e > 5d for the elevation area A, the total fagade area is assigned to A.

6 SCT
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The external pressure coefficients for the windward side D, the lee side E as well as the
partial areas of side A which is parallel to the wind (A, B, C) can be taken from Table 3.

The values refer to facade areas > 10 m2.

Area A B C D E
h/d Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10
>5 -1,7 -1,4 -1,1 -0,8 -0,7 -0,5 1,0 -0,8 -0,7 -0,5
1 -1,4 -1,2 -1,1 -0,8 -0,5 -0,5 1,0 -0,8 -0,5 -0,5
<0,25 -1,4 -1,2 -1,1 -0,8 -0,5 -0,5 1,0 -0,7 -0,5 -0,3

Interim values may be interpolated linearly. For buildings with h/d > 5,

the coefficient must be determined exactly (see DIN 1055-4).

1.2.3 Dimensioning of mullion-transom facades

As a general rule, the loading areas A applied to a mullion and/or transom
are areas < 10 m2. For axial dimensions a and b, it is calculated as follows:

A=h*(a/2 +b/2)

+— a —»< b

The external pressure coefficients c,. for areas A between 1 m2 and 10 m2
may be interpolated in accordance with

Cpe = Cpe,1 + (Cpe,10 - Cpe,1) * Ig A

12/2006
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3.1

Directives
Directive governing profiles with athermal barrierissued by the DIBT (German Institute for BuildingTechnology)

The "Directive Governing the Verification of the Stability of Metal Profiles with Thermal Barriers"! governs the
assessment by the building supervisory authority of thermally insulated and thermally separated aluminium

profiles with regard to theirlong-term stability. Itis intended in particular for structural engineers and the building
supervisory authority.

Its validity is restricted to the main bearing members (supports, transoms etc.) of facades and window walls in
accordance with DIN 18 056: 1966 — 06 with a width and/or height>2 m and a total area>9 m2.1tdoes notapply to
componentsin up to two complete storeys and/or 8 m above height above ground or to floor-to-floor window elements
atthe back ofterraces orbalconies.

For profiles within the directive’s scope, the system manufacturer mustindicate the effective moments of inertia
depending onthe relevantdistance between supports. As these take into account the influence of the composite
parameters, this information always meets the directive’s requirements. In accordance with the Conformity to Building
and Construction Act2 compliance with the directive is to be confirmed by a declaration of conformity by the system
manufacturer onthe basis of a generaltest certificate issued by the building supervisory authority.

Attention:With regard to static requirements must be pointed out that the indicated effective moments of inertia

I« ia are based solely on a limitation of deflection of 1/300 of the distance between supports. This means thatthermally
separated aluminium profiles must conform to this limitation of deflection even if other regulations permit greater
deflection (e.g. TRLV, see Chap.3.2).

Pre-dimensioning by the metal window manufactureris carried out as usual by means of the standard calculation
method. Inthe directive’s scope, the effective moments of inertia I jqare used instead of the moments of inertia I
depending onthe distance between supports.

Verification by the structural engineer mustbe carried outin accordance with the "Draft directive for establishing and
testing electronic stability verification". On request, the characteristics of the elastic composite established by an
officially recognized authority will be made available by the system manufacturers to serve as dimensioning limits.

2)

8

The complete directive text has been published in the notifications of the German Institute for
Building Technology no. 17 (1986), vol.6, p. 197 ff.

The Conformity to Building and Construction Act applicable for the relevant case can

be obtained fromthe publishers Ernst & Sohn, BuhringstraBe 10, 13086 Berlin.

SCT 12/2006
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3.2 Technical regulations regarding the use of in-line bedded glazing (TRLV)3

Theregulations of the German Institute for Building Technologies apply to glazing which is bedded continuously
in-line on atleasttwo opposite sides. They apply to both vertical and overhead glazing.In accordance with the
Conformity to Building and Construction Law, metal constructors must confirm compliance with these technical
regulations by means of a certificate of conformity.

Along with requirements with regard to the dimensioning of individual panes limiting values for the deflection of the
supporting structure are indicated: the deflection of supporting profiles must not exceed 1/200 of the supported pane
length, with the maximum value being 15 mm.

However, the glazing guidelinesissued by the insulating glass manufacturer may restrict the maximum deflection
still further (e.g. 1/300 of pane length, max.8 mm).

3.3 Technical regulations regarding the use of crash-safe glazing (TRAV)4

Theregulations of the German Institute for Building Technology apply to mechanically retained crash-safe glazing
that secures a difference in altitude of more than 1 m.The static effects to be expected for the crash-safe glazing,
suchaswindload andbeamload, are defined by DIN 1055. In case of insulating glass, climatic influences mustbe
considered as well (see TRLV).In case of simultaneous wind load (w) and beam load (h), the least favourable of the
twoload combinations w + h/2 or h + w/2 may be taken as a reference load.

Mathematical proof of the bearing capacity is required for glazing and support construction.

34 Glazing guidelines - blocking

The glassloads are transmitted via setting blocks to the supporting construction. The number and position of the
setting blocks depend on the type of glazing (opening sashes, fixed glazing). As a standard, the distance between
the setting blocks and the glass corneris 100 mm. For fixed glazing and transoms with a wide span, itcan be
particularly advisable to shift the position of the setting blocks in the direction of the glass cornerin orderto limit
transom deflection.

Because the glass breakage risk can be increased depending onthe type of glass, itis absolutely necessary to
co-ordinate measures of this kind beforehand with the glass manufacturer.

4, Static pre-dimensioning
41 Coordiante system

In contrastto the definitionin DIN 1080 - 1, the following coordinate systemis usedin the presentdocuments:

A '

4.2 Determination of the required moment of inertia I,

As with any other structural component of a building, glass-bearing aluminium constructions must be sufficiently
dimensioned with regard to statics. For this purpose it must be ensured that the profiles used do notexceed the
maximum permissible deformationsin the case of wind load, or, where applicable, impact stress (beamload).

3 The "Technical regulations regarding the use of in-line bedded glazing" have been published in the notifications of the DIBt 6/1998
and can be obtained from the publishers Ernst & Sohn, BuhringstraBe 10, 13086.The complete text, with extensive explanations, can
alsobe foundin:i.f.t Rosenheim (ed.);i.f.tforum 1/00 Linienférmig gelagerte Verglasungen [In-line bedded glazing];

Rosenheim 1999.

4 The "Technical regulations regarding the use of crash-safe glazing—draft of March 2001" have been published in the notification of
the DIBt of 3/2001 which can be obtained from the publishers Ernst & Sohn, BiihringstraBe 10, 13086.
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Table 1: Maximum deflection fyerm. in dependence on the distance between supports |

Application Type of profile Max. deflection
Vertical Profiles made entirely of f <1/200, max 15 mm
aluminium
Thermally separated profiles f <1/300, max 15 mm
Overhead (inclination | Profiles made entirely of f <1/200, max 15 mm
> 10° with regard to aluminium
vertical line) Thermally separated profiles f <1/300, max 15 mm

*)only range of pane edge
With window elements (single cavity windows), only self-supporting transom profiles require static verification.
Dimensioning of profiles joined to the brickwork is not necessary.

Loads actingonlarge areas of an external element (e.g. wind load) are subdivided into trapezoid
and/ortriangularloads and assigned individually to horizontal or vertical bearing members (cf. Fig. 1).

Figure 1: Subdivisioninto trapezoid and/ortriangularloads (a=load width, referring to the vertical bearing member)

Y <orl b o o
i XF ET
v v v
-~ . <o

The resulting load widths a enable the required moment of inertia Ix to be derived from Table 2 or 3 respectively.
Ifthe bearing memberis subjected to load from two sides, Ix must be definedindividually for each load widthaand
both Ixvalues mustbe added.

The moments ofinertia lyin the tables on page 12 — 15 are standardized to a velocity pressure = 1.0 kN/m?2.

Depending on the wind zone and the building height (see Table 2), the calculated required moment of inertia
must be multiplied by the velocity pressure q.

10 SCT 12/2006
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4.3

Example of a calculation for thermally separated aluminium profile

Mullion pre-dimensioning

Wind zone 2,Inland
10-18 mabove ground

q=0,80kN/mz2

Pane width A
Pane width B
Pane height h

Load width a
(CaseC)

Load width b
(CaseA)

120cm
320cm
300cm

60cm

150cm

Required |l inaccordance with Table 2:

Ix,a

Ix,b

|x,total

84,7 cm4
144,6 cm4
229,3 cm4

Transom pre-dimensioning

Wind zone 2, Inland
10-18 m above ground

g = 0,80 kN/m2

Pane width B
Pane height H,4
Pane height Ho

Load width hy
(Case C)

Load width ho
(Case C)

200 cm
200 cm
100 cm

100 cm

50cm

Required I, in accordance with Table 2:

I><,1

Ix,2

Ix,totall

28,6 cm4
20,1 cm4
48,7 cm4

<—=-—

Ixerf =q° Ix totat = 0,8 « 229,3 cm4 = 183,5 cm4

N
VA

Ixerf = Fw * Ixtotas = 0,8 » 48,7 cm4 = 39,0 cm#4

12/2006
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HORTMANN

44 Determination of required moments of inertiabased on transom deflection

The maximum transom deflection s limited to 3 mm.
Deflectionis calculated using equation (1) which does not consider the transom's dead weight.

9~a~(312—4az)
[ =2 )
y.req 24-E-f

Force ofinsertelement

Distance between centre of setting block and transom edge
Transom length

Modulus of elasticity aluminium (7000 kN/cm?)

Transom deflection

(max.3mminaccordance with pr EN 13830)

The equation canbe resolved as follows

Iy g _a (31" —4a%)

@)
G 2-24-E-f

The llustration below shows the equation for three variants:

a=150mm corresponds to 100 mm distance between the setting block and the glass corner,
inaccordance with standard glazing guidelines
a=120mm 70 mmdistance between setting block and glass corner
a=100mm 50 mmdistance between setting block and glass corner
G G
2 2
\ 4 W

- a - - a -

Ifthe distance between the setting block and the glass cornerisless than 100 mm,
blocking requires individual authorization by the glazing industry.
However,the consent of the glass manufacturer must be obtained in any case.
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HORTMANN

Diagram1
Moment of inertia |, / Insert element weight
depending on centre-to-centre distance
Only with agreemant of
30 . Valid for aluminium (E = 7000 kN/cm?) and = 3 mm the glass "ﬁ"”f’c'”’e"
s ' /¢
25 MR-
= e
= 50 . s - -
-« a=150 120 100 mm
£ " - ~
|2. 15 . ” ’ '/ ~ : ~ -
@ 10 P a
> -~ ﬁ -
- 5 et =~
'g‘ "‘_‘ =
P =
0 r = I I I I 1
0,5 1,0 1,5 2,0 2,5 3,0

Centre-to-centre distance | [m]

Diagram 1 enable the following values to be determined:

1. Required:
Given:

permissible centre-to-centre distance
moment of inertia and insert element weight

Iy ex. [cm4]J

Adm. transom length |m] = Reading value
gt [m] g [ Gex [KN]

2. Required:  permissible insert element weight |y
Given: moment of inertia and centre-to-centre
distance lyreq,
| cm*
GDerm. [kN] = = [ ] | Gex-
Reading value [j
G perm.
3. Required:  permissible moment of inertia
Given: insert element weight and centre-to-centre distance

ly req. [cm“] = Reading value [éj - Gigy [KN]

12/2006

Existing moment of inertia of transom

Required moment of inertia of transom

Existing insert element weight

Permitted insert element weight
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Loadtablefor glassretainers and T-brackets VF50RR

Tables4.5.1t04.5.3arevalidforwind loads upto 1.1 kN/m?and a mullion centre-to-centre
distance upto3m. Theindicated unitarea up up to4 m2and up to 6 m2equals horizontal axis x vertical axis.
Transom deflectionis nottaken into consideration butis determinedindiagram 1 under 3.4

The required moments of inertia for the system profiles can be derived from Table 1 under 3.3

4.5.1 Loadtableforglassretainersandstandard T-brackets VF50RR

Transom 519351

Transom 519352

Transom 519353

Transom 519354/55/56

Max. insert element weight

Max. insert element weight

Max. insert element weight

Max. insert element

weight [kN]
Glass retainer Insert Unit area Unit area Unit area Unit area Unit area Unit area Unit area Unit area
element up to 4 m? up to 6 m? up to 4 m? up to 6 m? up to 4 m? upto6m® | upto4m? | upto6m?
[mm]

Standard | 911810 20 to 28 2.18 1.93 2.77 2.45 3.21 2.83 3.47 3.06

911811 30 to 38 1.96 1.74 2.55 2.25 2.60 2.60 2.60 2.60

911898 40 to 48 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30

912727 | 20to 28 Not required | Not required | Notrequired | Not required | Not required | Not required Not Not
Reinforced required required

912728 | 30to 38 Not required | Not required | Not required | Not required 3.00 2.66 3.00 2.90

912729 40 to 48 1.79 1.58 2.37 2.09 2.40 2.40 2.40 2.40

4.5.2 Loadtableforglassretainersand T-brackets with spring pin VF50RR

Transom 519351

Transom 519352

Transom 519353

Transom 519354/55/56

Max. insert element weight

Max. insert element weight

Max. insert element weight

Max. insert element

[kN] [kN] [kN] weight [kN]
Glass retainer Insert Unit area Unit area Unit area Unit area Unit area Unit area Unit area Unit area
element up to 4 m? up to 6 m? up to 4 m? up to 6 m? up to 4 m? upto6m® | upto4m? | upto6m?
[mm]

Standard | 911810 20 to 28 1.00 1.00 1.00 1.00 3.21 2.83 3.21 2.83

911811 30 to 38 1.00 1.00 1.00 1.00 2.60 2.60 2.60 2.60

911898 40 to 48 1.00 1.00 1.00 1.00 1.30 1.30 1.30 1.30

912727 | 20to 28 Not required | Not required | Notrequired | Not required | Not required | Not required Not Not
Reinforced required required

912728 | 30to 38 Not required | Not required | Not required | Not required 3.00 2.66 3.00 2.90

912729 40 to 48 Not required | Not required | Not required | Not required 2.40 2.40 2.40 2.40

4.5.3 Loadtableforglassretainers and polygonal T-bracket with atleast2 pins VF50RR
Theincreased windloadsinthe cornerarea mustbe noted! The indicated values referto the load acting
onastraightvertical facade. Diminution factors are to be included in accordance with DIN 1055.

Transom 519351

Transom 519352

Transom 519353

Transom 519354/55/56

Max. insert element weight

Max. insert element weight

Max. insert element weight

Max. insert element

[kN] [kN] [kN] weight [kN]
Glass retainer Insert Unit area Unit area Unit area Unit area Unit area Unit area Unit area Unit area
element up to 4 m? up to 6 m? up to 4 m? up to 6 m? up to 4 m? upto6m® | upto4m? | upto6m?
[mm]
Standard | 911810 20 to 28 2.18 1.93 2.18 1.93 3.21 2.83 3.21 2.83
911811 30 to 38 1.96 1.74 1.96 1.74 2.60 2.60 2.60 2.60
911898 40 to 48 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30
912727 | 20to 28 Not required | Not required | Notrequired | Not required | Not required | Not required Not Not
Reinforced required required
912728 30 to 38 Not required | Not required | Not required | Not required 3,00 2,66 3,00 2,66
912729 40 to 48 1,79 1,58 1,79 1,58 2,40 2,40 2,40 2,40

Notrequired meansthatthe T-bracketwill carry lessload than the reinforced glass retainer, thus a
reinforced glass retainer does not permithigherloads.

45.4

Loadtable for glass retainers and T-brackets on sloping roofs VF50RR

Thistableis validforaninstallation angle of between 7° and 80° with regard to the horizontal line and
asnowloads=0.75kN/m?
Theindicated unitareas equal horizontal axis x vertical axis.
Transom deflection is nottakeninto account!

Determine the required moments of inertia forthe system profiles e.g. by means of pre-dimensioning
athree-hingedframe!

Transom 519351

Transom 519352

Transom 519353

Transom 519354/55/56

Max. insert element weight

Max. insert element weight

Max. insert element weight

Max. insert element
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weight [kN]
Glass retainer Filling Unit area Unit area Unit area Unit area
[mm] up to 2.00 m? up to 2.25 m? up to 2.50 m? up to 2.75 m?
Standard | 912862 20to 28 2.18 2.77 2.77 3.47
912863 30 to 38 1.96 2.55 2.55 2.60
912864 40 to 48 1.30 1.30 1.30 1.30
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