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1. Basic documents 

Command/Order 
- Orders by the company UMAKOW s.r.o. with the domicile in Zabrzu prze, Alojzego Pawliczka 27A str. 

Norms 
[1] PN-EN 1991-1-1 Actions on structures. General actions. 
[2] PN-EN 1999-1-1 Design of aluminium constructions. General conditions. 

Other 

- Systems for attaching glass hand-rail into an aluminium profile together with inserts and 
seals submitted by the company UMAKOW s.r.o. 

2. Assumptions admitted into the calculations 

Profile material data: 

EN-AW alloy: 6063 

Product type: Embossed profile EP; 
Version: T6; 
Minimal required characteristic stress: f0 = 160 MPa (6063); 
Partial coefficient of material safety: YM = 1,10 
Elasticity model: E = 70 GPa 

Assumptions of the calculation model: 
- Height of the hand-rail/balustrade equal to the height of glass table exiting the profile 

amounts to 1.10 m;  
- Load from the glass balustrade is transferred to the profile walls through plastic inserts 

placed in accordance with the norms of the producer – draft of the norms for insert 
placement is stated in the point 5.2; 

- Anchor placement in the base at 20 cm; 
- Static calculations have been made on a model body by the method of finished elements in 

the elastic area;  
- Density of the profile is checked by comparing the maximal stress with the allowed one – 

general case.  
 
These static calculations do not check the attachment of the glass table in the profile nor the 
effectiveness of the table itself. The only thing checked is the carrying capacity of the aluminium 
profile, which is affected by the load caused by pressure on the handle.  
The wind pressure has not been considered into the calculations – balustrades will be situated inside 
the building.  

3. Specification of powers loading the profile walls 

Load compilation 

 Load description  Load 
charact. 
kN/m 

f 

1.  Glass table pressure [25,0 kN/m3∙0,02 m∙1,20 m] 0,60 1,35 
  Load on insert [0,60 kN/m∙1,0  m/4/0,1 m] 1,50 1,35 
  Load on 1 edge of insert 1,50 kN/m / 2 0,75 1,35 

2.  Horizontal load (Usage category C3) [1,000 kN/m] 1,00 1,50 
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SCHEME 

 

Specification of powers acting on the inserts transferring the load on the profile walls 
(characteristic loads): 

 
- white insert (width 100 mm): 
P2 =H2 x 2,5 / (0,1 x n) = 19,5 x 2,5 / (0,1 x 10) = 48,75 kN/m – load by a pressure on balustrade, 
where: 
n – number of inserts at length 2,5 m – 10pcs accepted 

- green insert (width 65 mm): 
P1 =H1 x 2,5 / (0,1 x n) = 18,5 x 2,5 / (0,065 x 10) = 71,15 kN/m – load by pressure on balustrade, 
where: 
n – number of inserts at 2,5 mb – 10pcs accepted 
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4. Static – capacity calculations 

4.1. Calculation model 
 
Profile has been designed in a calculation program as a volume construction comprised of 

finished unit elements. The construction is anchored into the ceiling with the help of anchor bolts 
situated in the base of the profile. Coarsenings of the profile are fitted in with the construction into 
which is attached the profile – line supports have been considered for this, transferring only pressure.  

 

J 
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4.2. Loads 

- Permanent loads (inherent profile load + glass balustrade/hand-rail load) 
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TOP VIEW 

CROSS SECTION 

 



 

- Useful pressure load on the balustrade (transferred through white and green inserts) 
 
TOP VIEW 

 

CROSS SECTION 

 

Combination of loads: 
Calculation combination: 
Characteristic combination: 

KOMB1: 1,35xSTA1 + 1,50xEKSP1 
KOMB2: 1,00xSTA1 + 1,00xEKSP1 
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4.3. Stress in the profile 

4.3.1. Normal stress 

STRESSES xx 
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STRESSES yy 



 
 

STRESSES zz 
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4.3.2. Junction/tangent stresses 

STRESSES xy 

 

STRESSES XZ 
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STRESSES yz 

 

4.3.3. Additional stresses 
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- maximal stress values in the profile 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

10762 KOMB1 -39,42 9,82 -7,39 2,13 -1,12 2,82 43,75 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

3046 KOMB1 22,20
0 

135,35 -29,70 -1,34 0,26 4,53 146,41 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

10708 KOMB1 18,91 -16,34 136,44 0,04 -1,53 -22,09 143,77 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

3797 KOMB1 -1,34 -7,20 0,32 16,54 -7,32 -8,50 35,49 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

434 KOMB1 -2,99 -2,17 17,68 4,44 33,55 1,61 62,08 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

10704 KOMB1 34,52 131,70 29,97 1,21 -0,82 -82,29 173,86 

Knot Case 
xx  

(MPa) 
yy  

(MPa) 
zz 

(MPa) 
xy  

(MPa) 
xz  

(MPa) 
yz  

(MPa) 
addit. 

(MPa) 

10704 KOMB1 34,52 131,70 29,97 1,21 -0,82 -82,29 173,86 

- cross-section carrying capacity check 

Normal stresses: 
 

Tangent stresses: 

 

/o 

V3 x/M1 
 

/o 

V3 x/M1 
 

/o 

V3 x/M1 

Additional stresses: 

 

Accepted stress values: 

f0 / M1 = 160 MPa / 1,1 = 145,5MPa 

f0 / ( √3 M1) = 160 MPa / (1,73 x 1,10) = 84,0 MPa 

1,2xf0/M1 = 174,5 MPa 

Profile fulfills carrying capacity conditions. 

14 

 



 

4.4. Deformations under load 

Deformations introduced according to characteristic loads (KOMB2). 

 

 

 

Maximal deflection of the vertical profile wall equals 2,3mm. 
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4.5. Reactions and selection of anchor 

Reactions in anchors as well as diagrams of pressure powers in the ceiling are represented below. 

 

Anchor selection: 
Anchors must be chosen according to the calculated power: 
Fx = 0,68 kN;        Fy = 0,55 kN;        Fz = 12,9 kN 

Warning: 
Usage of an anchor must be approved by the producer of the anchor and detailed conditions must be 
considered for attaching the profile into concrete – anchor situated in detail from the edge of 
concrete. 
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5. Norms for profile usage 

5.1. Profile drawing 
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PLACEMENT OF INSERTS IN THE PROFILE 

5.2. Initial data for placement of anchors or inserts (white and green), through which the 
load transfers to the profile walls 



 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

Anchor placement:  
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