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Calculation protocol
Project: 24CHL03 US Ladder System
Client: Christie Lites

Revisions
29.07.2024 Initial Version

Blumano asks for a separate copy of the inspection report, if this analysis has been checked.

Symbols
Marginal notes contain explanatory signs whose meaning - if not conclusive - is explained here:

◊ The value was read in from a database.

Page 1 of 11
BLUMANO Ireland Limited | Unit 33, Robinhood Industrial Estate, Robinhood Road, Dublin 22, D22 K4H2 | VAT IE 3587528CH | Registered Office: 49 Main Street, Rathfarnham, Dublin, Ireland D14 P6Y2 |
Registration number 637906 | Tel +353 1513 3310 | info@blumano.ie | www.blumano.com | All correspondence and dealings are subject to BLUMANO’s standard terms and conditions (amended from time to time),
which will prevail over any other terms issued. BLUMANO’s standard terms and conditions can be accessed at https://blumano.com/legal/BLUMANO_Ireland_202108_Standard_Terms_Conditions.pdf



Calculation protocol
Project: 24CHL03 US Ladder System
Client: Christie Lites

Table of contents
1 Object Description 3

2 Basics 4

2.1 System Assumptions 4

2.2 Load Combinations 4

3 Load Assumptions 5

4 Structural Checks (STR) 6

4.1 Ladder Rung 6

4.2 Vertical Rail 8

4.3 Load lifting equipment 9

4.4 Conclusion 9

5 References 11

5.1 Basis of Calculation 11

5.2 Used Software 11

Page 2 of 11
BLUMANO Ireland Limited | Unit 33, Robinhood Industrial Estate, Robinhood Road, Dublin 22, D22 K4H2 | VAT IE 3587528CH | Registered Office: 49 Main Street, Rathfarnham, Dublin, Ireland D14 P6Y2 |
Registration number 637906 | Tel +353 1513 3310 | info@blumano.ie | www.blumano.com | All correspondence and dealings are subject to BLUMANO’s standard terms and conditions (amended from time to time),
which will prevail over any other terms issued. BLUMANO’s standard terms and conditions can be accessed at https://blumano.com/legal/BLUMANO_Ireland_202108_Standard_Terms_Conditions.pdf



Calculation protocol
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1 Object Description
Subject of this analysis is a hanging fixture ladder.

Vertical tube Tube 50.8 x 4.8 mm EN AW 6061-T6 with holes 13.5 mm

Horizontal tube Tube 50.8 x 3.2 mm EN AW 6061-T6 with welded connection plug

Axis Width 381-965 mm

Height variable
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2 Basics

2.1 System Assumptions
The analysis is general based on first-order theory. Stability checks shall be done, where necessary, by

appropriate methods. The analysis according to Th.I.O. is sufficiently accurate for the given geometry.

2.2 Load Combinations
Load combinations are done according to DIN EN 1990.

Structural checks (STR) according to DIN EN 1990
Permanent loads γG = 1,35Permanent loads

Variable loads γQ = 1,5Variable loads

Accidental loads γA = 1Accidental loads
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3 Load Assumptions
In order to ensure safe operation of the construction, the loads assumed in this chapter must not be exceeded.

Note: 1 daN = 1 kg ; 1 kN = 100 kg

The maximum load capacity of the system is calculated by this report. The results can be found in the conclusion.

Is is assumed, that the ladder is hanging straight vertically indoors. This report does not consider any stacking of

the system or any inclination or tangential deviation.

No special loads are considered like wind, earthquake, swings, artistic live loads, cable camera systems, braced

fairy lights and so on.
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4 Structural Checks (STR)
All parts, which are not checked because of their safety-related little importance, must be dimensioned

adequately.

4.1 Ladder Rung

For verification the longest version is considered. The checks therefore also covers any shorter length.

System
Length l = 965 mmLength

Section Modulus W = 5,33 cm3Section Modulus

0.2% prooth strength fo = 240 N/mm20.2% prooth strength

Yield strength fy = 260 N/mm2Yield strength

Estimation of Design Load in Ultimate Limit State

Tube

Bending

Design resistance

MRd = 5,33 cm3 × min 240 N/mm2

1,1
; 260 N/mm2

1,25








 MRd = 110,91 kN·cm

Design resistance

Design load

FEd = 4 × 110,91 kN·cm
965 mm

FEd = 4,6 kN

Design load

Verification of shear stress negligible.
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Bolt 1/2" - Grade 8

Shear

Shear resistance

Vb,Rd = 0,6 × 84,3 mm2 × 85000 lb./in.2 × 10 m/s2 Vb,Rd = 30,23 kN
Shear resistance

Shear is not decisive.

Hole bearing

VRd = 1,5 × 240 N/mm2

1,1
× 3,2 mm × 12,72 mm VRd = 13,32 kN

Hole bearing is not decisive.

Weld part

The weld seam essentially ensures that the thread is held in position.

Shear

Shear force in weld comes from local bending:

VEd = 15,88 mm × 4,6 kN
0,5 × 44,2 mm

VEd = 3,3 kN

A = 3,141 × 19 mm 2

4
A = 283,48 mm2

VRd = 283,48 mm2 × 0,6 × 0,8 × 0,67 × 260 N/mm2

1,25
VRd = 18,96 kN

eta = 3,3 kN
18,96 kN

< 1,0 eta = 0,17 ✓

Further checks negligible.

Conclusion
The static load for one ladder rung is 300 kg. The position on the rung can be freely chosen. The centre of gravity

must be vertically under the rung (no cantilever).

Page 7 of 11
BLUMANO Ireland Limited | Unit 33, Robinhood Industrial Estate, Robinhood Road, Dublin 22, D22 K4H2 | VAT IE 3587528CH | Registered Office: 49 Main Street, Rathfarnham, Dublin, Ireland D14 P6Y2 |
Registration number 637906 | Tel +353 1513 3310 | info@blumano.ie | www.blumano.com | All correspondence and dealings are subject to BLUMANO’s standard terms and conditions (amended from time to time),
which will prevail over any other terms issued. BLUMANO’s standard terms and conditions can be accessed at https://blumano.com/legal/BLUMANO_Ireland_202108_Standard_Terms_Conditions.pdf



Calculation protocol
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4.2 Vertical Rail
The load-bearing capacity of the overall system corresponds to the load-bearing capacity of a rail, as the load

could in principle be attached on one side of a rung.

Estimation of Design Load in Ultimate Limit State

Tube

Tensile strength

Net Area

Anet =
3,141 × 50,8 mm 2 − 41,2 mm 2





4
− 2 × 13,5 mm × 4,8 mm Anet = 563,93 mm2

Net Area

NRd,1 = 563,93 mm2 × min 240 N/mm2

1,1
; 0,9 × 260 N/mm2

1,25








 NRd,1 = 105,57 kN

Bolt 1/2" Grade 8

Hole Bearing

NRd,2 = 1,5 × 4 × 4,8 mm × 12,7 mm × 240 N/mm2

1,1
NRd,2 = 79,8 kN

Shear

NRd,3 = 4 × 30,23 kN NRd,3 = 120,91 kN

Connector

Tensile strength net area shaft

Anet = 3,141 × 40,72 mm 2

4
+ 13,5 mm 2 − 2 × 13,5 mm × 40,72 mm Anet = 384,85 mm2

NRd,4 = 384,85 mm2 × min 240 N/mm2

1,1
; 0,9 × 260 N/mm2

1,25








 NRd,4 = 72,04 kN

Tensile strength net area male spigot

Anet = 50,3 mm − 15,9 mm × 17,45 mm( ) Anet = 600,28 mm2

NRd,5 = 600,28 mm2 × min 240 N/mm2

1,1
; 0,9 × 260 N/mm2

1,25








 NRd,5 = 112,37 kN

Page 8 of 11
BLUMANO Ireland Limited | Unit 33, Robinhood Industrial Estate, Robinhood Road, Dublin 22, D22 K4H2 | VAT IE 3587528CH | Registered Office: 49 Main Street, Rathfarnham, Dublin, Ireland D14 P6Y2 |
Registration number 637906 | Tel +353 1513 3310 | info@blumano.ie | www.blumano.com | All correspondence and dealings are subject to BLUMANO’s standard terms and conditions (amended from time to time),
which will prevail over any other terms issued. BLUMANO’s standard terms and conditions can be accessed at https://blumano.com/legal/BLUMANO_Ireland_202108_Standard_Terms_Conditions.pdf



Calculation protocol
Project: 24CHL03 US Ladder System
Client: Christie Lites

Hole bearing

NRd,6 = 1,5 × 15,9 mm × 17,45 mm × 240 N/mm2

1,1
NRd,6 = 90,8 kN

Pin Grade 8 15,8 mm

NRd,7 = 2 × 0,6 × 156 mm2 × 85000 lb./in.2 × 10 m/s2 NRd,7 = 111,87 kN

Design Resistance

NRd = min 105,57 kN ; 79,8 kN ; 120,91 kN ; 72,04 kN ; 112,37 kN ; 90,8 kN ; 111,87 kN( )
NRd = 72,04 kN

Conclusion

The static load for the rail system (without load accessory) is 4800 kg. This is also the maximum load capacity of

the system.

4.3 Load lifting equipment
Suspension links or similar are not part of this calculation. It is very likely that these will reduce the load-bearing

capacity.

For example, if the ladder is suspended from the top rung, the load-bearing capacity of one rung limits the load of

the entire system. Otherwise, the load-bearing capacity should always be assessed on the basis of the specific

load configuration.
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4.4 Conclusion
The analysis was made according to the current state of the art. There are no concerns about load bearing

capacity and stability as long as the notes in this chapter are observed and implemented.

The following points must be observed from structural point of view, unaffected by other safety requirements:

General notes
The assembly and operation of the construction occurs in a professional manner. In particular, the staff is

qualified for their activities and is trained in the special characteristics of the construction.

All joints have to be secured against self-loosening.

The bearing structure / underground / subsoil is not subject of this calculation. Sufficient load-bearing capacity

must be ensured by the customer.

It has to be ensured by the customer that the design of the used components correspond to the drawings and

assumptions of this structural analysis. Especially if manufacturers make changes to their components without

prior notice.

The installation and operating instructions of the manufacturer of the corresponding parts have to be considered.

Further notes within this document have to be considered.

Load Capacity
The static load capacity of the components are as follows:

- Rung: 300 kg

- Raill / Total system: 4800 kg

In hoist operation, the dynamic factors must be considered separately.

The loads only apply to purely vertically freely suspended systems without cantilevered loads.

The load capacity may also reduced by the used lifting accessories. This has to be checked separately.
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5 References

5.1 Basis of Calculation
In general the structural analysis was made according to the current state of the art. In particular, the following

literature and publications are used:

Eurocode 3

Eurocode 9

EN 17206

5.2 5.2 Used Software
The calculation is done by using specialized engineering software for structural analysis: Jameo AutoStatics for

structural analysis in general and Jameo Engineer for framework analysis and finite element Analysis. An electronic

report of the external analyses are annexed to this document if relevant.
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TITLE:

DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Ladder Rail 84"  General Assembly

RIGZZ-L1-1 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ-L1 - Ladder Rail 84"

27-Sep-23

84.00" [2133.60]

3.00" [76.20]

2.00" [50.80]

1

4,5,6

2

3

80.25" [2038.35]

86.00" [2184.40]

Item No: CL Part No: Name: Drawing No: Quantity:

1 84" Rail RIGZZ-L1-2 1

2 CLM-00010 Male Bolted Spigot RIGZZ-L1/2-3 1

3 CLM-00011 Female Bolted Spigot RIGZZ-L1/2-4 1

Standard Parts

4 CLP-00127 1
2"x 31

4" Grade 5 Hex Head Screw - 4

5 CLP-00112 1
2" Flat washer - 8

6 CLP-00151 1
2" Nylock Nut - 4



TITLE:

DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Ladder Rail 84"

RIGZZ-L1-2 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ-L1 - Ladder Rail 84"

27-Sep-23

80.25" [2038.35]

1.125" [28.58]

3.00" [76.20]

Ø2.00" [Ø50.80]

Ø1.62" [Ø41.25]

Ø0.53" [Ø13.49]

0.19" [4.78]

Materials:
2" (50.80mm) Aluminium 6061-T6 round tube, 0.188" (~4.8mm) Wall Thickness

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts. No sharp edges.

Mask tube ends before powder coating to ensure Overall Length and ID is not compromised
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DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Male Bolted Spigot

RIGZZ-L1/2-3 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ - Ladder Rails

27-Sep-23

Materials:
6061-T6 Aluminium rod

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts, Pin hole to clear standard CL truss pin. No sharp edges.

1.60" [40.72]

45°

0.06" [1.59]

8.00" [203.20]

5.125" [130.18]

1.875" [47.63] 3.00" [76.20]

1.125" [28.58]

0.6870" [17.45]

R0.75" [R19.05]

R0.75" [R19.05]

1.98" [50.29]

Ø0.625" [Ø15.88]

0.625" [15.88]

45°

0.0312" [0.79]

2.21" [56.01]

0.69" [17.45]

R0.25" [R6.35]

Mask indicated area before powder coating to
ensure fit with rail is not compromised.
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DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Female Bolted Spigot

RIGZZ-L1/2-4 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ - Ladder Rails

27-Sep-23

1.60" [40.72]

45°"

0.06" [1.59]

8.00" [203.20]

5.13" [130.18]

3.00" [76.20]1.13" [28.58]

Ø0.63" [Ø15.88]

2.20" [56.01]

0.81" [20.65]

1.98" [50.29] R0.41" [R10.32]

R0.75" [R19.05] 2.21" [56.01]

1.875" [47.63]

0.81" [20.65]

R0.75" [R19.05]

1.98" [50.29]

2.40" [60.96]

Mask indicated area before powder coating to
ensure fit with rail is not compromised.

Materials:
6061-T6 Aluminium rod

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts, Pin hole to clear standard CL truss pin. No sharp edges.
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DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Ladder Rail 42" General Assembly

RIGZZ-L2-1 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ-L2 - Ladder Rail 42"

27-Sep-23

Item No: CL Part No: Name: Drawing No: Quantity:

1 42" Rail RIGZZ-L2-2 1

2 CLM-00010 Male Bolted Spigot RIGZZ-L2-3 1

3 CLM-00011 Female Bolted Spigot RIGZZ-L2-4 1

Standard Parts

4 CLP-00127 1
2"x 31

4" Grade 5 Hex Head Screw - 4

5 CLP-00112 1
2" Flat washer - 8

6 CLP-00151 1
2" Nylock Nut - 4

42.00" [1066.80]

3.00" [76.20]
38.25" [971.55]

2.00" [50.80]

44.00" [1117.60]

1
4,5,6

2

3
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DRAWN BY: Sam Harding           ukcad@christielites.com

Ladder Rail 42"

RIGZZ-L2-2 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ-L2 - Ladder Rail 42"

27-Sep-23

38.25" [971.55]

1.13" [28.58]

3.00" [76.20]

Ø2.00" [Ø50.80]

Ø1.62" [Ø41.25]

Ø0.53" [Ø13.49]

0.19" [4.78]

Materials:
2" (50.80mm) Aluminium 6061-T6 round tube, 0.188" (~4.8mm) Wall Thickness

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts. No sharp edges.

Mask tube ends before powder coating to ensure Overall Length and ID is not compromised
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DATE:DRAWING No:

PROJECT:

DRAWN BY: Sam Harding           ukcad@christielites.com

Male Bolted Spigot

RIGZZ-L1/2-3 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ - Ladder Rails

27-Sep-23

Materials:
6061-T6 Aluminium rod

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts, Pin hole to clear standard CL truss pin. No sharp edges.

1.60" [40.72]

45°

0.06" [1.59]

8.00" [203.20]

5.125" [130.18]

1.875" [47.63] 3.00" [76.20]

1.125" [28.58]

0.6870" [17.45]

R0.75" [R19.05]

R0.75" [R19.05]

1.98" [50.29]

Ø0.625" [Ø15.88]

0.625" [15.88]

45°

0.0312" [0.79]

2.21" [56.01]

0.69" [17.45]

R0.25" [R6.35]

Mask indicated area before powder coating to
ensure fit with rail is not compromised.
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Female Bolted Spigot

RIGZZ-L1/2-4 REV: 3

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ - Ladder Rails

27-Sep-23

1.60" [40.72]

45°"

0.06" [1.59]

8.00" [203.20]

5.13" [130.18]

3.00" [76.20]1.13" [28.58]

Ø0.63" [Ø15.88]

2.20" [56.01]

0.81" [20.65]

1.98" [50.29] R0.41" [R10.32]

R0.75" [R19.05] 2.21" [56.01]

1.875" [47.63]

0.81" [20.65]

R0.75" [R19.05]

1.98" [50.29]

2.40" [60.96]

Mask indicated area before powder coating to
ensure fit with rail is not compromised.

Materials:
6061-T6 Aluminium rod

Finish:
Powder Coated Silver Vein - Protech product no: PV212NS2

Cross holes drilled for 12" bolts, Pin hole to clear standard CL truss pin. No sharp edges.
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28.0000" [711.20]

Ø2.0000" [Ø50.80]

26.0000" [660.40]

1

2,3,4

Item No: Name: Quantity:

1 13" Rung 1

2
1
2" x 3 12" Coarse Hex Head

Screw 2

3 1
2" Flat washer 2

4 1
2" Split washer 2

Ø2.0000" [Ø50.80]

Materials:
2" (50.80mm) Aluminium 6061-T6 tube, 0.125" (3.175mm) Wall Thickness
1.74" (44.20mm) Aluminium 6061-T6 round bar

Finish:
Silver Vein powder coat 

Blocks to be plug welded in place
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26" Rung

1 REV: --

A3SCALE: NTSMANUFACTURE DRAWING

RIGZZ-L7 - Ladder Rung 26" - 1
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Ø2.0000" [Ø50.80]

Ø2.0000" [Ø50.80]Ø2.0000" [Ø50.80]

26.0000" [660.40]

45°

Ø1.7500" [Ø44.45]

45°
1.7400" [44.20]

0.0313" [0.79]

0.0547" [1.39]

2.6250" [66.68]

Drill through and tap for 12"-13
Small 45° chamfer on thread start

Small 45° chamfer on inner edge
of block

Materials:
2" (50.80mm) Aluminium 6061-T6 tube, 0.125" (3.175mm) Wall Thickness
1.74" (44.20mm) Aluminium 6061-T6 round bar

Finish:

Ø0.7500" [Ø19.05] Through-holes for plug welding
blocks

0.6250" [15.88]

C

C
SECTION C-CD

DETAIL D

1.0000" [25.40]

0.1875" [4.76]

1.7400" [44.20]

0.1250" [3.18]

27.0318" [686.61]

28.0000" [711.20]

1.7500" [44.45]

SIlver Vein powder coat 

Blocks to be plug welded in place
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15.0000" [381.00]

Ø2.0000" [Ø50.80]

13.0000" [330.20]

1

2,3,4

Item No: Name: Quantity:

1 13" Rung 1

2
1
2" x 3 12" Coarse Hex Head

Screw 2

3 1
2" Flat washer 2

4 1
2" Split washer 2

Materials:
2" (50.80mm) Aluminium 6061-T6 tube, 0.125" (3.175mm) Wall Thickness
1.74" (44.20mm) Aluminium 6061-T6 round bar

Finish:
SIlver Vein powder coat 

Blocks to be plug welded in place
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13" Rung
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RIGZZ-L8 - Ladder Rung 13" - 1
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A

A
SECTION A-A

Ø2.0000" [Ø50.80]

B

DETAIL B
SCALE 1:1

Ø2.0000" [Ø50.80]Ø2.0000" [Ø50.80]

13.0000" [330.20]

45°"

Ø1.7500" [Ø44.45]

45°"

0.6250" [15.88] 0.6250" [15.88]

1.7400" [44.20]

0.0313" [0.79]

0.0547" [1.39]

1.0000" [25.40]

1.7400" [44.20]

0.1250" [3.18]

1.7500" [44.45]

Drill through and tap for 12"-13
Small 45° chamfer on thread start

Small 45° chamfer on inner edge
of blockMaterials:

2" (50.80mm) Aluminium 6061-T6 tube, 0.125" (3.175mm) Wall Thickness
1.74" (44.20mm) Aluminium 6061-T6 round bar

Finish:

0.1875" [4.76]

Ø0.7500" [Ø19.05] Through-holes for plug welding
blocks

1.7500" [44.45]

14.0318" [356.41]

15.0000" [381.00]

Silver Vein powder coat 

Blocks to be plug welded in place
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