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1 Applicable standards 
The calculation is based on the following standards: 

NEN/NBN/DIN-EN 1990  
NEN/NBN/DIN -EN 1991-1-1  
NEN/NBN/DIN -EN 1991-1-4  
NEN/NBN/DIN -EN 1992-4  
NEN/NBN/DIN -EN 1999-1-1  

2 Referenced documents 
[1] DoP:0152 for Fischer Rahmendübel SXR/SXRL (Kunststoffdübel für die Verwendung in 

Beton und Mauerwerk - DE      (source: www.fischer.de) 

3 Scope 
This report contains the structural (static) calculations of the clamping profiles and their fasteners. 
These calculations are based on the Dutch and German standards. 
The most unfavourable forces are calculated. 
 
The structural calculation of the glass wall panels themselves are included in supplementary reports and 
based on the national codes for glass structures. 
 
The ceiling heigh glass system will be used inside and outside buildings, with fall protection (barrier function). 
For instance as: 

• "Inside" use = room dividers (also in case of different floor levels) 

 
• "Outside" use = windscreen in front of for example balconies, where inside is closed area which can 

be considered as inside building, so glass wall part of building envelope: 

 
 
 
NOT to be used as windscreen or privacy screen perpendicular to the façade on balconies!  

  
  

In case of privacy screen perpendicular to the façade a project-specific 
verification calculation should be made. 
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4 Basic principles of the clamping profiles 

 
  

TOP 

BOTTOM 
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5 Basic design assumptions 

5.1 Max. ceiling height 
Maximum ceiling height 3.0 m'. 
 

5.2 Consequence class and load factors 
Consequence class  CC2: 

Load factors:    G = 0.9 | 1.35     Q = 1.5 

5.3 Loads 
The loads are based on the most unfavourable loads and load combinations resulting from the  
NEN/NBN/DIN -EN standards. 

5.3.1 Loads due to persons (barrier function) 
Maximum load 1.0 kN/m (all classes exclusive C5). 

 → resulting forces in profiles:  qhk = 0.5  3.0  1.54 = 2.31 kN/m 

Top profile:   qhk = 1.00  (1.00/3.00)   = 0.33 kN/m 

Bottom profile:  qhk = 1.00  ((3.00-1.00)/3.00) = 0.67 kN/m 
 

5.3.2 Maximum allowable wind load 

• "Inside" use:   max. extreme wind pressure qp(z)  1.50 kN/m2  
 
Load on room dividers due to overpressure on one side: 

 → resulting overpressure on one side of room divider:  

wk = cpi  qp(z)  = 0.3  1.50 = 0.45 kN/m2  

 → resulting forces in profiles:    qhk = 0.5  3.0  0.45   = 0.68 kN/m 
 

• "Outside" use:   max. extreme wind pressure qp(z)  1.10 kN/m2 
 
Load on building envelope: 

→ resulting wind pressure: wk = cpe + cpi)  qp(z)  = (1.2+0.2)  1.10 = 1.54 kN/m2  

 → resulting forces in profiles:    qhk = 0.5  3.0  1.54   = 2.31 kN/m 
 

5.3.3 Relevant Material properties 
Extruded  aluminium profiles: EN AW 6063-T6 
         fo = 160 N/mm2  
         fu = 195 N/mm2    

M1 = 1.10  M2 = 1.25 
Bolts:        A4-70 
         fyb = 450 N/mm2  
         fub = 700 N/mm2  
 
Anchors in concrete or masonry: see the relevant chapters in this report 
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6 Static calculation 

6.1 Resulting factored design load on profiles  
(calculated acc. to unfavourable DIN-EN) 

• "Inside" use:  

Top profile: qhEd =  1.50  (0.68 + 0.7  0.33)  = 1.37 kN/m 

      1.50  (0.6  0.68 + 0.33)  = 1.11 kN/m  → qhEd = 1.37 kN/m 

Bottom profile: qhEd =  1.50  (0.68 + 0.7  0.67)  = 1.72 kN/m 

      1.50  (0.6  0.68 + 0.67)  = 1.62 kN/m  → qhEd = 1.72 kN/m 

    due to glass weight (max 12 mm) qvEd = 1.35  (3.00*0.30) = 1.21 kN/m    
  

• "Outside" use:  

Top profile: qhEd =  1.50  (2.31 + 0.7  0.33)  = 3.81 kN/m 

      1.50  (0.6  2.31 + 0.33)  = 2.57 kN/m  → qhEd = 3.81 kN/m 

Bottom profile: qhEd =  1.50  (2.31 + 0.7  0.67)  = 4.16 kN/m 

      1.50  (0.6  2.31 + 0.67)  = 3.08 kN/m  → qhEd = 4.16 kN/m 

      due to glass weight (max 20 mm) qvEd = 1.35  (3.00*0.50) = 2.02 kN/m  
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6.2 Anchors 
Based on anchors ctc 300 mm 
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6.2.1 "Inside" use 
 

qhEd qvEd anchors ctc 300 mm

[kN/m2] [kN/m2]

top 1.37 0.00

bottom 1.73 1.21

POS FtEd FvEd

[kN/m] [kN] [kN/m] [kN]

A =qhEdtop*44/12 5.02 1.51 1.37 0.41

B =qhEdtop*74/20 5.07 1.52 0.00 0.00

C =qhEdbottom*47/19 4.28 1.28 1.73 0.52

D =qhEdbottom*46/13+qvEdbottom*20/13 7.98 2.39 1.21 0.36  
 
In case of Fischer SXRL 10*60 fixing screws: 
According to "DoP:0152 for Fischer Rahmendübel SXR/SXRL" [1] (source: www.fischer.de) the design values 
of the SXRL 10*60 anchor sleeves (plastic plugs) are: 

• In concrete  C16/20: 
o NRk,p = 5.5 kN (table C1.3 of [1] (embedment depth hnom = 50 mm) 

o min.  edge distance 50 mm  (table B3.1 of [1]) with spacing  100 mm 
o char. edge distance 100 mm 
o min. thickness 100 mm 
o scr = 3*hef = 3*50 = 150 mm 

ψs,N = (150+50)/(150+150) = 0.667 

→  (M = 1.70 for anchors in solid concrete) 
  FtRd = (5.5/1.7) * 0.667 = 2.2 kN 

 

• In solid masonry - clay, concrete and calcium silicate bricks (categorie "b"): 
o FRk = 2.5 to 5.5 kN depending on masonry strength (table C3.1 of  [1]) 
o min. edge distance 100 mm  (table B4.1 of [1]) 
o min. spacing 100 mm 
o min. thickness 110 mm 

→  (M = 2.50 for anchors in solid masonry) 
FtRd = FRk/2.5 = 1.00 kN to 2.20 kN depending on masonry strength 

 
 
Positions A, B and C: 
Based on the values given in [1], the use of Fischer SXRL 10*60 would be applicable for fixing in solid 
concrete and in solid masonry for positions A, B and C. 
The required centre-to-centre distance of the anchors in solid masonry has to be based on the specific 
strength of masonry, see [1]. 
The minimum required edge clearances must be respected! 
 
 
Position D (bottom connection): 
In solid concrete applicable:  
- Fischer FH II 10/10 S R ctc 300 mm in a least C20/25 (see Annex A) 
- Fischer SXRL 10*60 fixing screws ctc 200 mm 
The required centre-to-centre distance of the anchors in solid masonry has to be based on the specific 
strength of masonry, see [1]. 
The minimum required edge clearances must be respected! 
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6.2.2 "Outside" use 
 

qhEd qvEd anchors ctc 300 mm

[kN/m2] [kN/m2]

top 3.81 0.00

bottom 4.16 2.02

POS FtEd FvEd

[kN/m] [kN] [kN/m] [kN]

A =qhEdtop*44/12 13.97 4.19 3.81 1.14

B =qhEdtop*74/20 14.10 4.23 0.00 0.00

C =qhEdbottom*47/19 10.29 3.09 4.16 1.25

D =qhEdbottom*46/13+qvEdbottom*20/13 17.83 5.35 2.02 0.61  
 
Fischer SXRL 10*60 fixing screws: for design values see 6.2.1. 

→ only applicable in case of ctc 100 mm (!) and concrete substructure! 

→ in case of anchoring in masonry, the allowable wind load will decrease significantly! 
The minimum required edge clearances must be maintained! 
 
Fischer FH II 10/10 S R concrete screw ctc 300 mm in a least C20/25 
For calculation see Annex A. 
The minimum required edge clearances must be respected: 65 mm.  



   
 

  [4018-20024-001 rev. B]      blad  10 
 

6.3 Profiles 
The profiles are calculated in Simscale (online FEM design), taking physical non-linear behaviour into 
consideration: 

bi-linear stress-strain behaviour: 

  fo/M1 = 160/1.1 = 145 MPa = 145E6 Pa   at    ε = 145/0.7E5  = 2.07E-3 
  εmax = 0.5*8% = 4% ;     calculate   εmax = 2%   = 20.0E-3 
 
The load is automatically applied in 5 steps to the maximum design value in ULS, after which the load is 
scaled down in 5 steps to 0.  
At step 5 the load meets the design value in ULS. 
 
Only the parts relevant to the strength are included in the calculation. 
 
A part of 300 mm long with one anchor is calculated, taking symmetry into account. 
 
The most unfavourable loads ("outside" use)  are calculated (ULS): 
- Top profiles:   qhEd = 3.81 kN/m * 0.300   = 1143 N/300 mm 
- Bottom profiles:  qhEd = 4.61 kN/m * 0.300   = 1383 N/300 mm 
       qvEd = 2.02 kN/m * 0.300   =   606 N/300 mm 
 
Applied material properties 
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6.3.1 Top profiles 
 
Boundary conditions 
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Contacts 
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Loads in ULS 
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Resulting stresses at maximum load (ULS) - load step 5 = 0.5s: 

 
 
Corresponding strain: 
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Resulting deflections at maximum load (ULS): 

 

 
 
Deflections in SLS: w = 0.617/1.5 = 0.4 mm ✓ 
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6.3.2 Bottom profiles 
 
Boundary conditions 
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Loads in ULS 
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Resulting stresses at maximum load (ULS) - load step 5 = 0.5s:: 
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Corresponding strain: 
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Resulting deflections at maximum load (ULS): 

 
 

→ Deflections in SLS: w = 0.294/1.5 = 0.2 mm ✓ 
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Annex A - Fischer FH II 10/10 S R 
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