
Statics manual balcony posts

Innovative wood connection systems for highest requirements.



2 Balcony posts

The statics manual
With the Pitzl statics manual and the corresponding dimensioning details, the efficient 
and, above all, safe handling of the individual product groups is ensured.

The statics manual can be downloaded free of charge from:  
www.pitzl-connectors.com/statikhandbuch
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Welcome to the 
world of Pitzl

The design manual was created with the greatest possible care. Even so, occasi-
onal errors cannot be excluded. The use of this statics book and the information 
contained therein is expressly at your own risk. Before execution, all calculations 
must be checked and approved by the responsible planner or structural engineer.
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1. Dimensioning concept
The horizontal loads from EN 1991-1-1 Table 6.12 are referred to for the dimensioning of the balcony posts. A distincti-
on is made here between the different usage categories, which are described in greater detail in Table 6.1.

Table 6.12 – Horizontal loads on partition walls and fall protection devices 

Usage category qk kN/m

Category A qk

Categories B and C1 qk

Categories C2 - C4 and D qk

Category C5 qk

Category E qk

Category F See Appendix B

Category G See Appendix B

Note 1:  
The numerical value of qk may be selected for the usage categories A, B and C1 in the range from 0.2 kN/m to 
1.0 kN/m (0.5 kN/m).

Note 2:  
The numerical value of qk may be selected for the usage categories C2 to C4 and D in the range from 0.8 kN/m to 
1.0 kN/m.

Note 3:  
The numerical value of qk may be selected for the usage category C5 in the range from 3.0 kN/m to 5.0 kN/m.

Note 4:  
The numerical value of qk may be selected for the usage category E in the range from 0.8 kN/m to 2.0 kN/m. For 
areas of the usage category E, the horizontal loads depend on the usage. Therefore, the value of qk is defined as a 
minimum value and should be checked in relation to the specific usage.

Note 5:  
The national annex may define the numerical values for the spans specified in notes 1, 2, 3 and 4. The recommended 
numerical values are underlined.

Note 6:  
The national annex may specify additional individual loads Qk and/or definitions for the handling of a hard or soft joint, 
which are required for calculated or test-supported verifications.

In the case of areas where crowds of people can gather in connection with public 
events, e.g. sports stadia, grandstands, stages or meeting and conference rooms, 
the horizontal line load should be defined according to category C5.

A/ Balcony posts



4 Balcony posts

Table 6.1 Usage categories

Category Usage feature Example

A Living areas Rooms in residential buildings and houses, wards and rooms in hospitals, rooms in hotels 
and hostels, kitchens, toilets.

B Office areas

C Areas where people congregate 
(except categories A, B and D) a

C1:	 �Areas with tables, etc., e.g. in schools, cafes, restaurants, canteens, reading 
rooms, reception rooms.

C2:	 �Areas with fixed seating, e.g. churches, theatres, cinemas, conference rooms, 
lecture theatres, meeting halls, waiting rooms, railways station waiting rooms.

C3:	 �Areas without hindrances for the mobility of people, e.g. in museums, exhibition 
rooms, etc., as well as entrance areas in public buildings and administration buil-
dings, hotels, hospitals, railway station halls.

C4:	 �Areas with possible physical activities of people, e.g. dance halls, gymnasiums, 
stages.

C5:	 �Areas with possible crowds of people, e.g. in buildings with public events such as 
concert halls, sports halls with grandstands, terraces and entrance areas as well 
as railway station platforms.

D Sales areas D1:	 �Areas in retail shops.

D2:	 �Areas in department stores.

a �Attention is to be paid to 6.3.1.1 (2) in particular with C4 and C5. See EN 1990 if dynamic verifications are necessary. 
See Table 6.3 for category E.

Note 1:  
Depending on their usage, the areas that could be classified as C2, C3 or C4 may also be assigned to category C5 in 
the national annex and/or by the building owner‘s definition.

Note 2:  
Further sub-categories can be defined in the national annex for categories A, B, C1 to C5 and D1 to D2.

Note 3:  
See section 6.3.2 for areas with industrial usage or usage for warehousing.

6.3.1.2	 Magnitude of the action 
(1) Characteristic values qk (evenly distributed load) and Qk (concentrated single load) are to be used for the dimensio-
ning for the usage categories specified in Table 6.1.



5A/ Balcony posts

Force-displacement curves of the balcony posts
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1.1 Technical data
Technical data for the balcony posts: 

Balcony 
posts

Dimensions Screws [mm] Timber element

Art-No. Base plate C-profile Length Distance to 
plate

CLT 
[min. h]

Beam 
[min b/h]

31510.0000 100 x 160 x 10 40 x 50 1000 0 2 x 10 / ≥ 120 120 120/120

31510.1060 100 x 160 x 10 40 x 50 1000 60 2 x 10 / ≥ 120 120 120/120

31510.0110 100 x 160 x 10 40 x 50 1000 0-100 2 x 10 / ≥ 120 120 120/120

31512.0000 100 x 160 x 10 40 x 50 1200 0 2 x 10 / ≥ 120 120 120/120

31512.1060 100 x 160 x 10 40 x 50 1200 60 2 x 10 / ≥ 120 120 120/120

31512.0110 100 x 160 x 10 40 x 50 1200 0 - 100 2 x 10 / ≥ 120 120 120/120

31610.0000 100 x 160 x 10 40 x 50 1000 - 2 x 10 / ≥ 120 + 
2 x 10 / ≥ 120

120 120/120
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2. Characteristic values
Characteristic horizontal force

L = 1,00 m, Steel S235 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Typ Art-No.

31510

.0000 - - 0,59 0,68 0,80 0,92 1,00 1,18 1,25 1,45 1,37 1,57

.1060 - - 0,59 0,68 0,80 0,92 1,00 1,18 1,25 1,45 1,37 1,57

.0110 - - 0,59 0,68 0,75

31512

.0000 - - 0,59 0,68 0,80 0,92 1,00 1,18 1,25 1,45 1,37 1,57

.1060 - - 0,59 0,68 0,80 0,92 1,00 1,18 1,25 1,45 1,37 1,57

.0110 - - 0,59 0,68 0,75

31610 .0000 1,00 1,20 -

Safety factor γMi: γM0

Characteristic horizontal force

L = 1,10 m, Steel S235 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Type Art-No.

31510

.0000 - - 0,53 0,61 0,72 0,83 0,92 1,06 1,13 1,30 1,23 1,41

.1060 - - 0,53 0,61 0,72 0,83 0,92 1,06 1,13 1,30 1,23 1,41

.0110 - - 0,53 0,61 0,63

31512

.0000 - - 0,53 0,61 0,72 0,83 0,92 1,06 1,13 1,30 1,23 1,41

.1060 - - 0,53 0,61 0,72 0,83 0,92 1,06 1,13 1,30 1,23 1,41

.0110 - - 0,53 0,61 0,63

31610 .0000 0,95 1,00 -

Safety factor γMi: γM0

Characteristic horizontal force

L = 1,20 m, Steel S235 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Type Art-No.

31510

.0000 - - 0,48 0,56 0,66 0,76 0,84 0,97 1,02 1,18 1,11 1,28

.1060 - - 0,48 0,56 0,66 0,76 0,84 0,97 1,02 1,18 1,11 1,28

.0110 - - 0,48 0,56 0,50

31512

.0000 - - 0,48 0,56 0,66 0,76 0,84 0,97 1,02 1,18 1,11 1,28

.1060 - - 0,48 0,56 0,66 0,76 0,84 0,97 1,02 1,18 1,11 1,28

.0110 - - 0,48 0,56 0,50

31610 .0000 0,85 0,95 -

Safety factor γMi: γM0



72. Characteristic values

Characteristic horizontal force

L = 1,00 m, Steel S355 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Type Art-No.

31510

.0000 - - 0,75 0,88 1,04 1,20 1,33 1,54 1,63 1,88 1,83 2,12

.1060 - - 0,75 0,88 1,04 1,20 1,33 1,54 1,63 1,88 1,83 2,12

.0110 - - 0,75 0,88 0,75

31512

.0000 - - 0,75 0,88 1,04 1,20 1,33 1,54 1,63 1,88 1,83 2,12

.1060 - - 0,75 0,88 1,04 1,20 1,33 1,54 1,63 1,88 1,83 2,12

.0110 - - 0,75 0,88 0,75

31610 .0000 1,50 1,65 -

Safety factor γMi: γM0

Characteristic horizontal force

L = 1,10 m, Steel S355 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Type Art-No.

31510

.0000 - - 0,69 0,80 0,94 1,09 1,20 1,39 1,47 1,70 1,67 1,92

.1060 - - 0,69 0,80 0,94 1,09 1,20 1,39 1,47 1,70 1,67 1,92

.0110 - - 0,69 0,80 0,63

31512

.0000 - - 0,69 0,80 0,94 1,09 1,20 1,39 1,47 1,70 1,67 1,92

.1060 - - 0,69 0,80 0,94 1,09 1,20 1,39 1,47 1,70 1,67 1,92

.0110 - - 0,69 0,80 0,63

31610 .0000 1,40 1,50 -

Safety factor γMi: γM0

Characteristic horizontal force

L = 1,20 m, Steel S355 in [kN]

Length 0 60 80 100 120 140

Load case 1 2 1 2 1 2 1 2 1 2 1 2

Type Art-No.

31510

.0000 - - 0,63 0,73 0,86 0,99 1,09 1,26 1,33 1,54 1,53 1,76

.1060 - - 0,63 0,73 0,86 0,99 1,09 1,26 1,33 1,54 1,53 1,76

.0110 - - 0,63 0,73 0,50

31512

.0000 - - 0,63 0,73 0,86 0,99 1,09 1,26 1,33 1,54 1,53 1,76

.1060 - - 0,63 0,73 0,86 0,99 1,09 1,26 1,33 1,54 1,53 1,76

.0110 - - 0,63 0,73 0,50

31610 .0000 1,20 1,30 -

Safety factor γMi: γM0
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Characteristic tensile force

Type Art-No. Steel [kN]

S235 S355

31510 .9000 9,2 12,0

Safety factor γMi: γM0

End / edge length

CLT Solid timber

Side area Edge area according to EN 1995-1-1

a3,t a4,t a3,t a4,t

6d 6d 12d 5d

Load case 1 
The characteristic values of horizontal loads on partition walls and fall protection devices shall be applied up to a 
height of 1.20 m. 

Load case 2: 
In addition to the prescribed wind load and other horizontally acting loads, any directional horizontal loads must be 
taken into account to achieve sufficient longitudinal and transverse stability.
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B.3 Characteristic load-carrying capacities of the Balcony Pillars, referenced to C24 

 

Definitions of forces and load cases on the balcony pillars 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Forces on the balcony pillars 

 
Acting forces 
Hk Horizontal force (on the handrail) 
Gk Vertical load (death load) 
Fk Acting forces on the tension plate (see table B.3-7) 
 

Typical installation of the Balcony-pillars 

 
 
 
 
 
 
 
 
 

Figure 7: Typical installation of the balcony pillars 
  



93. Assembly instructions

3. Assembly instructions
Maximum distances between the balcony posts 
The maximum distances between the balcony posts depend on the distances a and L.

Definition of the distances 
Distance L : Distance between screwed connection and top edge of handrail 
Distance a : �Distance between screwed connection and tension plate 

(see „Typical installations of the balcony posts“)

Maximum distances between the balcony posts emax in [m] 

Distance L in [m] 1,00 1,10 1,20

Distance a in [mm] 0 60 80 100 120 140 0 60 80 100 120 140 0 60 80 100 120 140

31510.0000 S235 - 0,79 1,07 1,33 1,67 1,83 - 0,71 0,96 1,23 1,51 1,64 - 0,64 0,88 1,12 1,36 1,48

S355 - 1,00 1,39 1,77 2,17 2,44 - 0,92 1,25 1,60 1,96 2,23 - 0,84 1,15 1,45 1,77 2,04

31510.1060 S235 - 0,79 1,07 1,33 1,67 1,83 - 0,71 0,96 1,23 1,51 1,64 - 0,64 0,88 1,12 1,36 1,48

S355 - 1,00 1,39 1,77 2,17 2,44 - 0,92 1,25 1,60 1,96 2,23 - 0,84 1,15 1,45 1,77 2,04

31510.0110 S235 - 0,79 1,00 1,00 1,00 1,00 - 0,71 0,84 0,84 0,84 0,84 - 0,64 0,67 0,67 0,67 0,67

S355 - 1,00 1,00 1,00 1,00 1,00 - 0,92 0,84 0,84 0,84 0,84 - 0,84 0,67 0,67 0,67 0,67

31512.0000 S235 - 0,79 1,07 1,33 1,67 1,83 - 0,71 0,96 1,23 1,51 1,64 - 0,64 0,88 1,12 1,36 1,48

S355 - 1,00 1,39 1,77 2,147 2,44 - 0,92 1,25 1,60 1,96 2,23 - 0,84 1,15 1,45 1,77 2,04

31512.1060 S235 - 0,79 1,07 1,33 1,67 1,83 - 0,71 0,96 1,23 1,51 1,64 - 0,64 0,88 1,12 1,36 1,48

S355 - 1,00 1,39 1,77 2,17 2,44 - 0,92 1,25 1,60 1,96 2,23 - 0,84 1,15 1,45 1,77 2,04

31512.0110 S235 - 0,79 1,00 1,00 1,00 1,00 - 0,71 0,84 0,84 0,84 0,84 - 0,64 0,67 0,67 0,67 0,67

S355 - 1,00 1,00 1,00 1,00 1,00 - 0,92 0,84 0,84 0,84 0,84 - 0,84 0,67 0,67 0,67 0,67

31610.0000 S235 1,33 - - - - - 1,27 - - - - - 1,13 - - - - -

S355 2,00 - - - - - 1,87 - - - - - 1,60 - - - - -

Note 
The table does not take into account the screwed connection / fastening of the balcony posts to the ceiling or wall. 
The screwed connection and distances to the edges must be verified separately.

Recommended screws 
- at least 10/120 
- in case of 31610.0000 at least 10/160 
- for lateral compression reinforcement also at least 10/120
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Typical installation of the balcony posts

Information for calculating the values in the table 
Design loads for the calculation of the maximum distances between balcony posts:  
Horizontal load on the handrail according to EN1991-1-1/NA:2010-12:  
- Horizontal characteristic line load: hEk = 0,5 kN/m 
- Design load: hEd = 0,75 kN/m

Calculation:

emax = (HRk / γm0) / hEd

HRk : �Characteristic load-bearing capacity of the balcony posts with horizontal load at the height of the handrail. 
(see chapter 2: characteristic load-bearing capacities, decisive is load case 1)

hEd : �Design load of the horizontal action

γm0 : �Material safety factor for steel, γm0 = 1,00

Minimum edge distances of the screws

Minimum distances

CLT Solid timber

Side area Narrow surface according to EN 1995-1-1

a3,t a4,t a3,t a4,t

6d 6d 12d 5d
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Figure 6: Forces on the balcony pillars 

 
Acting forces 
Hk Horizontal force (on the handrail) 
Gk Vertical load (death load) 
Fk Acting forces on the tension plate (see table B.3-7) 
 

Typical installation of the Balcony-pillars 

 
 
 
 
 
 
 
 
 

Figure 7: Typical installation of the balcony pillars 
  



11B/ Calculation example

B/ Calculation example
Calculation example for a balcony post

Data 
Balcony post:	 31510.0000

Building material: 	 Steel S355	 γm = 1,30

Balcony support:	� L = 1,20 m 
a = 0,08 m

Influence width:	 e = 1,00m

Actions:	� according to EN 1991-1-1 (Table 6.12) 
Usage category A (living area) 
Hk = 0,50 kN/m

Verification of the balcony post

𝐻𝐻𝑘𝑘 = 0,50 𝑘𝑘𝑘𝑘 𝑚𝑚 ∙ 1,00 𝑚𝑚 = 0,50 𝑘𝑘𝑘𝑘⁄  

0,50 𝑘𝑘𝑘𝑘
0,86 𝑘𝑘𝑘𝑘 = 0,58 ≤ 1,00 𝐻𝐻𝑘𝑘 = 0,50 𝑘𝑘𝑘𝑘 𝑚𝑚 ∙ 1,00 𝑚𝑚 = 0,50 𝑘𝑘𝑘𝑘⁄  

0,50 𝑘𝑘𝑘𝑘
0,86 𝑘𝑘𝑘𝑘 = 0,58 ≤ 1,00 

Table B.3-3 (ETA-10/0413)  ->  load case 1  ->  0,86 kN
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