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1. Static principles 

1.1 General information

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

 

 
   

 
 

 

 

1.2 Wind load  

1.2.1 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 vref and the pertaining velocity pressures qref.

Wind zone ref qv ref

WZ 1 22,5 m/s 0,32 kN/m² 

WZ 2 25,0 m/s 0,39 kN/m² 

WZ 3 27,5 m/s 0,47 kN/m² 

WZ 4 30,0 m/s 0,56 kN/m² 

Table 1:  Wind zone map of Germany 
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The pressures qref stated in Table 1 apply to building sites up to

a height of 800 m above sea level.

For building sites with a height Hs between 800 and 1100 m above sea level,

the reference pressures qref must be increased by the factor (0.2 + Hs /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 I Terrain category II Terrain category III Terrain category IV

Open sea; lakes with

an open area of at
least 5 km in the
wind direction; flat,
even land without
any obstacles 

Terrain with hedges,

individual
homesteads,
houses or trees,
e.g. agricultural are 

Suburbs, industrial
or commercial areas;

forests 

Urban territories
where at least 15 %

of the area is covered
with buildings with an

average height
exceeding 15 m 

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

a. in the inland (mixed profile of terrain categories II and III)

 q(z) = 1,5 • q ref   for z ≤ 7 m 
0,37

ref
10

z
q•1,7q(z) ⎟

⎠
⎞

⎜
⎝
⎛=   for 7 m < z ≤ 50 m 

0,24

ref
10

z
q•1,2q(z) ⎟

⎠
⎞

⎜
⎝
⎛=   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 I and II)

 q(z) = 1,8 • q ref   for z ≤ 4 m 
0,27

ref
10

z
q•3,2q(z) ⎟

⎠
⎞

⎜
⎝
⎛=   for 4 m < z ≤ 50 m 

0,19

ref
10

z
q•6,2q(z) ⎟

⎠
⎞

⎜
⎝
⎛=   for 50 m < z ≤ 300 m 
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c. on the North Sea islands (terrain category I) 

 q(z) = 1,1 kN/m²   for z ≤ 2 m 
0,19

10

z
 •1,5q(z) ⎟

⎠
⎞

⎜
⎝
⎛= kN/m²  for 2 m < z ≤ 300 m   

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.

Wind zone 

h ≤≤≤≤ 10 m 10 m < h ≤≤≤≤ 18 m 18 m < h ≤≤≤≤ 25 m 
 57,0 56,0 05,0Inland 1
 09,0 08,0 56,0Inland2

Coast   and islands in the Baltic Sea1)

Coast   and islands in the Baltic Sea1)

Coast   of North Sea and Baltic See
and islands in the Baltic Sea

1)

 01,1 59,0 08,0
 03,1 02,1 50,1

 01,1 00,1 58,0
Inland3

 03,1 51,1 59,0Inland

1,25 1,40 1,55 

4

 - - 04,1North Sea islands
1) Coastal area up to 5 km inland

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

1.2.2 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 with h  b 
 The velocity pressure is assumed for

  the total façade area in building height h. 

b. Building structure with b < h ≤≤≤≤

≤≤≤≤

 2b
The building is subdivided into two strips:

the lower one, from 0 to b, is loaded with

the velocity pressure in height b over its total

surface while the topmost strip, from b to h,

is loaded with the velocity pressure in height h. 

h-b

b

h

b

q(h)

h

b

q(b)

q(h)

Velocity pressure q in kN/m² for a building
height h within the following limits: 
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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. 

Different coefficients cpe 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.

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

h-b

b

h

b

q(b)

q(h)

q(hj)

Ground plan

h
A B C

e/5 4/5 e d-e

d

View A for e < d

h
A B

e/5 d - e/5

d

View A for d ≤≤≤≤ e < 5d 

A

D E
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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 façade 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 façades 

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) 

The external pressure coefficients cpe for areas A between 1 m² and 10 m²

may be interpolated in accordance with

cpe = cpe,1 + (cpe,10 – cpe,1) * lg A 

h

a b
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3. Directives

3.1 Directive governing profi les with a thermal barrier issued by the DIBT (German Institute for Building Technology)

 The "Directive Governing the Verifi cation of the Stability of Metal Profi les with Thermal Barriers"1  governs the
 assessment  by the building supervisory authority of thermally insulated and thermally separated aluminium
 profi les with regard to their long-term stability. It is 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. It does not apply to  
 components in up to two complete storeys and/or 8 m above height above ground or to fl oor-to-fl oor window elements  
 at the back of terraces or balconies.

 For profi les within the directive’s scope, the system manufacturer must indicate the effective moments of inertia  
 depending on the relevant distance between supports. As these take into account the infl uence of the composite  
 parameters, this information always meets the directive’s requirements. In accordance with the Conformity to Building  
 and Construction Act 2  compliance with the directive is to be confi rmed by a declaration of conformity by the system  
 manufacturer on the basis of a general test certifi cate issued by the building supervisory authority.
 Attention: With regard to static requirements must be pointed out that the indicated effective moments of inertia
 Ix, id are based solely on a limitation of defl ection of 1/300 of the distance between supports. This means that thermally  
 separated aluminium profi les must conform to this limitation of defl ection even if other regulations permit greater  
 defl ection (e.g. TRLV, see Chap. 3.2).

 Pre-dimensioning by the metal window manufacturer is carried out as usual by means of the standard calculation  
 method. In the directive’s scope, the effective moments of inertia Ix, id are used instead of the moments of inertia Ix   
 depending on the distance between supports.

  Verifi cation by the structural engineer must be carried out in accordance with the "Draft directive for establishing and  
 testing electronic stability verifi cation". On request, the characteristics of the elastic composite established by an  
 offi cially recognized authority will be made available by the system manufacturers to serve as dimensioning limits.

1)  The complete directive text has been published in the notifi cations of the German Institute for

  Building Technology no. 17 (1986), vol. 6, p. 197 ff.
2 ) The Conformity to Building and Construction Act applicable for the relevant case can

  be obtained from the publishers Ernst & Sohn, Bühringstraße 10, 13086 Berlin.
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3.2 Technical regulations regarding the use of in-line bedded glazing (TRLV) 3

  The regulations of the German Institute for Building Technologies apply to glazing which is bedded continuously
  in-line on at least two opposite sides. They apply to both vertical and overhead glazing. In accordance with the   
  Conformity to Building and Construction Law, metal constructors must confi rm compliance with these technical  
  regulations by means of a certifi cate of conformity.
  Along with requirements with regard to the dimensioning of individual panes limiting values for the defl ection of the  
  supporting structure are indicated: the defl ection of supporting profi les must not exceed 1/200 of the supported pane  
  length, with the maximum value being 15 mm.
  However, the glazing guidelines issued by the insulating glass manufacturer may restrict the maximum defl ection  
  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 

  The regulations 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,  
  such as wind load and beam load, are defi ned by DIN 1055. In case of insulating glass, climatic infl uences must be  
  considered as well (see TRLV). In case of simultaneous wind load (w) and beam load (h), the least favourable of the  
  two load 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.

3.4 Glazing guidelines - blocking

  The glass loads 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, fi xed glazing). As a standard, the distance between  
  the setting blocks and the glass corner is 100 mm. For fi xed glazing and transoms with a wide span, it can be   
  particularly advisable to shift the position of the setting blocks in the direction of the glass corner in order to limit   
  transom defl ection.
  Because the glass breakage risk can be increased depending on the type of glass, it is absolutely necessary to
  co-ordinate measures of this kind beforehand with the glass manufacturer.

4. Static pre-dimensioning

4.1 Coordiante system

  In contrast to the defi nition in DIN 1080 - 1, the following coordinate system is used in the present documents:

4.2 Determination of the required moment of inertia Ix

  As with any other structural component of a building, glass-bearing aluminium constructions must be suffi ciently  
  dimensioned with regard to statics. For this purpose it must be ensured that the profi les used do not exceed the   
  maximum permissible deformations in the case of wind load, or, where applicable, impact stress  (beam load). 

3  The "Technical regulations regarding the use of in-line bedded glazing" have been published in the notifi cations of the DIBt 6/1998  
 and can be obtained from the publishers Ernst & Sohn, Bühringstraße 10, 13086. The complete text, with extensive explanations, can  
 also be found in: i.f.t Rosenheim (ed.); i.f.t forum 1/00 Linienförmig 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 notifi cation of  

 the DIBt of 3/2001 which can be obtained from the publishers Ernst & Sohn, Bühringstraße 10, 13086.

z

y

x
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a

h

b

a

h

b b

   a

h

Case CCase BCase A

h < bh = bh > b

2 / b = a2 / h = a2 / h = a

Table 1: Maximum defl ection fperm. in dependence on the distance between supports I

*) only range of pane edge
 

With window elements (single cavity windows), only self-supporting transom profi les require static verifi cation.   
Dimensioning of profi les joined to the brickwork is not necessary.
 
Loads acting on large areas of an external element (e.g. wind load) are subdivided into trapezoid
and/or triangular loads and assigned individually to horizontal or vertical bearing members (cf. Fig. 1).

Figure 1: Subdivision into trapezoid and/or triangular loads  (a = load width, referring to the vertical bearing member)

The resulting load widths a enable the required moment of inertia Ix to be derived from Table 2 or 3 respectively.
If the bearing member is subjected to load from two sides, Ix must  be defi ned individually for each load width a and
both Ix values must be added. 

The moments of inertia Ix in the tables on page 12 – 15 are standardized to a velocity pressure q = 1.0 kN/m² .
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.

Application Type of profile Max. deflection

Profiles made entirely of
aluminium

f ≤ l/200, max 15 mmVertical

Thermally separated profiles f ≤ l/300, max 15 mm

Profiles made entirely of
aluminium

f ≤ l/200, max 15 mmOverhead (inclination
> 10° with regard to
vertical line) Thermally separated profiles f ≤ l/300, max 15 mm
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4.3 Example of a calculation for thermally separated aluminium profi le

  Mullion pre-dimensioning

  Wind zone 2, Inland
  10-18 m above ground
  
  q = 0,80 kN/m2

  
  Pane width  A  120 cm
  Pane width  B  320 cm
  Pane height  h  300 cm

  Load width  a      60 cm
 (Case C)
  Load width  b  150 cm
  (Case A)

  Required Ix in accordance with Table 2:

   Ix,a  =   84,7 cm4

   Ix,b  = 144,6 cm4 

   Ix,total  = 229,3 cm4  Ix,erf = q • Ix, total = 0,8 • 229,3 cm4 = 183,5 cm4

   Transom pre-dimensioning

   Wind zone 2, Inland
 10-18 m above ground

   q = 0,80 kN/m2

   Pane width  B  200 cm
 Pane height  H1  200 cm
 Pane height  H2  100 cm

     

   Load width  h1  100 cm

  (Case C)

   Load width  h2     50cm

  (Case C)

   Required Ix in accordance with Table 2:

   Ix,1  = 28,6 cm4

   Ix,2  = 20,1 cm4

   Ix,total  = 48,7 cm4  Ix,erf = Fw • Ix,total = 0,8 • 48,7 cm4 = 39,0 cm4

A B

a b

h

B

H1

H2

h1

h2
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