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1 TECHNICAL REPORT FOR STATIC ASSESSMENT 

1.1 INTRODUCTION 

 
 
The topic of this static assessment is global analysis of new concrete structure 

experimental cell with place for preparation and check sample and design steel beam 
for cane crane runway. Calculation of the internal forces of the main components, check 
concrete cross section and determination reaction on foundation concrete slab. 
Foundation of concrete cell is not subject of this static assessment. Static calculation is 
prepared in scope of project for detail design with respect all of allowed norm EN. Due 
to all of concrete parts are designed like a pre-cast concrete part the calculation of 
these part will be in pre-production documentation. 

In static calculation are documented only necessarily output for design structures 
and completed static calculation. Completed detailed outputs are compiled and will be 
printed and added on demand. 

 

1.2 DESCRIPTION OF STRUCTURE 

 
This is one floor concrete cell with concrete platform. Cell is placed on concrete 

foundation slab and there is not rigid connection.  Horizontal connection is considered 
due to friction between wall of cells and foundation concrete slab. This connection is 
satisfied due to heavy mass of cell. 

Internal dimension of cell is 11,74 x 9,89 m and height is 5,40 m. Upper level 
platform of cell is -1,50 m. Foundation concrete slab is on level -3The cave will be built 
from pre-cast parts of concrete. The panels are mechanical switched to each other by 
internal steel rods and anchoring plates and then filled with grout. This connection 
creates a co-operating closed unit that will behave as a monolithic structure.  
System of connection of the pre-cast parts is described in technical report of civil part – 
document No. 5043-f-180584 (ESS-0461627), chapter 5.1.4 – connections of pre-cast 
parts. 
The requirement to ensure the rigid connection of the individual pre-cast parts of the 
experimental cave structure must also be taken into account by contratctor/supplier of 
the pre-cast structure in its pre-production documentation and its working drawings.  
 

The concrete cave is only laid on the foundation concrete slab without any 
connection use in horizontal direction. In this case, horizontal forces are captured by 
friction between the walls and the foundation concrete slab. Due to heavy weight of 
cave this connection is satisfied and the structure is safety based. 

The ceiling structure is made of pre-cast parts that are supported on the ceiling 
beams. It will be possible to lift the individual ceiling tiles to create a free space. Ceiling 
panels will not be connected by coupling pins and the joint between them will not be 
filled with grout. 

Mass peripheral concrete wall of thickness 550 and 600 mm supported concrete 
ceiling with thickness 700mm. Parts of walls under the platform level -1,800 have a 
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different thickness due to load distribution to the foundation slab. For manipulation with 
samples in the cell is located at the level +3,10 m crane with capacity 4t. The span of 
crane track is 8,70m and its crane constitutes steel beam with cross section I 400. 

Each type of pre-cast parts will be specify in more detail in pre-production 
documentation by contractor/supplier of the pre-cast structure.  

1.3 MATERIALS USE IN BEARING STRUCTURE 

 

• Concrete monoliths structure: 
▪ C30/37 – XC1 – Ceiling, platform, foundations  
▪ Heavy concrete γ=3850 kg/m3 C40/45 – XC1 - Walls 

 

• Steel beam of crane runway S235 
 

All products on site must have valid certificates. 

1.4 LOAD USE IN CALCULATION 

 
- Self-load bearing structures    coefficient  1,35 

- Dead load      coefficient 1,35 

- Active load from crane    coefficient 1,35 

- Active load – according to category of area coefficient 1,50  

1.5 PROCEED CALCULATION AND MODELING 

 
For design and modeling was prepared simple spatial structure of the whole 

building of experimental cell. Spatial model is composed from plate elements include 
internal, external walls and ceiling of cell and platform on level -1,500 m. Elements of 
the crane runway girder and heavy doors are laid in the concrete frame only to 
determine the total load acting on the foundation. 

Connection of concrete pre-cast structure is modeled with joints between each part 
of pre-cast. In the joints is possible only rotation in the direction of the joint.  Whole 
model is mounting only on vertical support in “Z-axis”. Horizontal supports are only in 
two corners of model for stabile calculation. In real situation the cell do not supported in 
horizontal direction (friction from self-weight is enough and there is no risk to horizontal 
shift). 

For ceiling beam was created a separate simple model due to shape of beam.  
For design the crane track and heavy doors will prepare separate spatial model. 

Loads from these models applied to assessment of the anchoring to the concrete walls. 
Load in each load condition was set in characteristic value, corresponding 

coefficient was used during making of load combination.  
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1.6 USED NORM, SOFTWARE AND BASES 

 
Norm: 
 

- EN 1990  Basis of structural design 
- EN 1991-1-1  General actions - Densities, self-weight, imposed loads for 

buildings 
- EN 1992-1-1  Design of concrete structures - Part 1-1: General rules and 

rules for buildings 
- EN 1993-1-1  Design of steel structures - Part 1-1: General rules and rules 

for buildings 
 
Bases: 

- Project documentation of building part 
 
Software: 

- RFEM5 – Calculations of spatial structures using finite element method, 
Dlubal Praha 

- FIN EC – Concrete 
- FIN EC – Steel 
- Hilti PROFIS anchor 
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2 STATIC ASSESMENT 

2.1 LOAD 

2.1.1 LEVEL -1,500 
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D1

D3

D4

D2

D4'

D3'

 

 
 

2.1.2 LEVEL +4,500 (CEILING) 

 
No additional load is permitted on the roof. 
  

  - Self-weight of structure is calculated in model

  - Active load on level -1,500 see surface in upper picture

4 t = 40 kN/m2
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2.1.3 LEVEL +3,100 (CRANE) 

 
Calculation number / work number Nivia I /  
Rated capacity of crane, [kg] 4 000 
Span, [m] 8,500 
Rail type 40*30 
 

 
 
 
Dynamic factors according to EN 13001-2 
 

Phi1 1,10 For hoisting and gravity effects acting on the mass of 
the crane 

Phi2 1,17 For inertial and gravity effects acting on the hoist load 
Phi3 1,00 For sudden release of a part of the hoist load 
Phi4 1,00 Loads caused by travelling on uneven surface 
Phi5 Hoist 1,00 For loads caused by acceleration of hoisting machinery 
Phi5 Trolley 1,20 For loads caused by acceleration of traversing 

machinery 
Phi5 Bridge 1,20 For loads caused by acceleration of the travelling 

machinery 
Phi6 1,09 For dynamic test loads 
Phi7 1,25 For buffer forces 
eta 0,00934 Remaining hoist load 

 
(Note! Given wheel loads don’t include any dynamic factors) 
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 Basic load action: Self weight of the crane 

Includes weight of bridge and trolley(s) 
 
Trolley(s) at Rail 1 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -4,80 0 0 -3,35 

 Wheel i,2 0 0 -4,68 0 0 -3,34 

 
Trolley(s) at Rail 2 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -3,34 0 0 -4,82 

 Wheel i,2 0 0 -3,33 0 0 -4,69 

 
 Basic load action: Weight of the hoist load 

 
Trolley(s) at Rail 1 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -18,0 0 0 -1,63 

 Wheel i,2 0 0 -18,3 0 0 -1,68 

 
Trolley(s) at Rail 2 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -1,36 0 0 -18,3 

 Wheel i,2 0 0 -1,44 0 0 -18,5 

 
Basic load action: Acceleration of the crane bridge 

 
Trolley(s) at Rail 1, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 -0,263 -0,589 -22,8 -0,263 -0,129 -4,99 

 Wheel i,2 0 0,589 -22,9 0 0,129 -5,02 
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Trolley(s) at Rail 2, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 -0,263 0,125 -4,70 -0,263 0,614 -23,1 

 Wheel i,2 0 -0,125 -4,77 0 -0,614 -23,2 

 
Trolley(s) at Rail 1, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0,263 0,589 -22,8 0,263 0,129 -4,99 

 Wheel i,2 0 -0,589 -22,9 0 -0,129 -5,02 

 
Trolley(s) at Rail 2, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0,263 -0,125 -4,70 0,263 -0,614 -23,1 

 Wheel i,2 0 0,125 -4,77 0 0,614 -23,2 
Basic load action: Skewing of the bridge crane 

 
Trolley(s) at Rail 1, Rail 1 is guiding, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transverse Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 -3,95+4,81 -22,8 0 -0,863 -4,99 

 Wheel i,2 0 0 -22,9 0 0 -5,02 

 
Trolley(s) at Rail 2, Rail 1 is guiding, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transverse Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 -0,812+4,81 -4,70 0 -4,00 -23,1 

 Wheel i,2 0 0 -4,77 0 0 -23,2 
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Trolley(s) at Rail 1, Rail 2 is guiding, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transverse Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 -3,95 -22,8 0 -0,863+4,81 -4,99 

 Wheel i,2 0 0 -22,9 0 0 -5,02 

 
Trolley(s) at Rail 2, Rail 2 is guiding, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transverse Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 -0,812 -4,70 0 -4,00+4,81 -23,1 

 Wheel i,2 0 0 -4,77 0 0 -23,2 

 
Trolley(s) at Rail 1, Rail 1 is guiding, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transverse Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -22,8 0 0 -4,99 

 Wheel i,2 0 -3,97+4,84 -22,9 0 -0,868 -5,02 

 
Trolley(s) at Rail 2, Rail 1 is guiding, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -4,70 0 0 -23,1 

 Wheel i,2 0 -
0,824+4,8

4 

-4,77 0 -4,01 -23,2 

 
Trolley(s) at Rail 1, Rail 2 is guiding, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transverse Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -22,8 0 0 -4,99 

 Wheel i,2 0 -3,97 -22,9 0 -0,868+4,84 -5,02 

 
Trolley(s) at Rail 2, Rail 2 is guiding, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transverse Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 
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 Wheel i,1 0 0 -4,70 0 0 -23,1 

 Wheel i,2 0 -0,824 -4,77 0 -4,01+4,84 -23,2 

 
Basic load action: Acceleration of the trolley(s)  
 
Trolley(s) at middle, accelerating to positive direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 -0,101 -13,8 0 -0,102 -14,0 

 Wheel i,2 0 -0,101 -13,9 0 -0,102 -14,0 

 
Trolley(s) at middle, accelerating to negative direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0,101 -13,8 0 0,102 -14,0 

 Wheel i,2 0 0,101 -13,9 0 0,102 -14,0 

 
Basic load action: Weight of the test load 
 
Trolley(s) at Rail 1 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvere Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -19,8 0 0 -1,80 

 Wheel i,2 0 0 -20,1 0 0 -1,84 

 
Trolley(s) at Rail 2 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -1,49 0 0 -20,1 

 Wheel i,2 0 0 -1,58 0 0 -20,3 

 
Basic load action: Crane collision to the buffers 

 
Trolley(s) at Rail 1, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Buffer i,1 3,01 0 0 2,13 0 0 
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 Wheel i,1 0 0 -22,8 0 0 -4,99 

 Wheel i,2 0 0 -22,9 0 0 -5,02 

 
Trolley(s) at Rail 2, positive driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Buffer i,1 2,12 0 0 3,02 0 0 

 Wheel i,1 0 0 -4,70 0 0 -23,1 

 Wheel i,2 0 0 -4,77 0 0 -23,2 

 
Trolley(s) at Rail 1, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -22,8 0 0 -4,99 

 Wheel i,2 0 0 -22,9 0 0 -5,02 

 Buffer i,2 -3,01 0 0 -2,13 0 0 

 
Trolley(s) at Rail 2, negative driving direction 

Component 

Crane rail 1 (i=1) Crane rail 2 (i=2) 

Longit
udinal 

Transvers
e 

Vertical Longitudin
al 

Transvers
e 

Vertical 

[kN] [kN] [kN] [kN] [kN] [kN] 

 Wheel i,1 0 0 -4,70 0 0 -23,1 

 Wheel i,2 0 0 -4,77 0 0 -23,2 

 Buffer i,2 -2,12 0 0 -3,02 0 0 
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2.1.4 HEAVY DOOR 

 
 
 
Weight of heavy door ….    10,921 kg -> 107,135 kN 
 
In this static calculation is assessment only anchoring to the wall of concrete walls. 
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2.2 SPATIAL MODEL OF EXPERIMENTAL CAVE 
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2.2.1 ASSESSMENT OF FOUNDATION UNDER THE CAVE 
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The overload on the floor is acceptable under the value 1,15 % according to 
communication with Antonio Bianchi and Gabor Laszlo. The max overload on the floor 
is 1,088 % and the load applied to the floor is satisfactory. 
  

Th. of wall Bearing capacity Load on wall Results Comparison

[m]  [t/m2] [kN/m] [t/m2] [%]

1,60 20 282,68 18,01 0,900

1,25 20 247,92 20,22 1,011

0,60 36 223,55 37,98 1,055

0,30 40 129,34 43,50 1,088
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2.2.2 ASSESSMENT MAIN TYPES OF PRE-CAST PANELS 
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2.2.3 SPATIAL MODEL AND ASSESSMENT OF CEILING BEAM 
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Ceiling beam

Ulim1 = L1/250 L1 = 10180 mm

Ulim1 = 40,72 mm > Ufin= 38,4 mm PASS



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 49/87 
divize ENERGOPROJEKT PRAHA  
 

2.3 CRANE BEAM 

2.3.1 SPATIAL MODEL OF CRANE BEAM 
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2.3.2 ASSESSMENT OF ANCHORING THE CRANE BEAM 
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2.3.2.1 ASSESSMENT OF CENTRAL ANCHORING 
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2.3.2.2 ASSESSMENT OF EDGE ANCHORING 
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2.3.3 ASSESSMENT OF CRANE BEAM FOR MSÚ (STR) 
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2.3.4 ASSESSMENT OF CRANE BEAM FOR MSP- CHARACTERISTIC 

 

 
 
 

 
 
 
  

Beam for crane IPE 400

Ulim1 = L1/500 L1 = 5850 mm

Ulim1 = 11,70 mm > Ufin= 3,5 mm PASS
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2.4 HEAVY DOOR 

2.4.1 RECALCULATION OF DOOR WEIGHT INTO SUPPORTS 
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2.4.2 ASSESSMENTS OF CENTER ANCHORING OF THE DOOR 

 



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 78/87 
divize ENERGOPROJEKT PRAHA  
 

 



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 79/87 
divize ENERGOPROJEKT PRAHA  
 

 



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 80/87 
divize ENERGOPROJEKT PRAHA  
 

 



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 81/87 
divize ENERGOPROJEKT PRAHA  
 

 



   

ÚJV Řež, a. s. Archive number: EGP 5043-F-180622 Page: 82/87 
divize ENERGOPROJEKT PRAHA  
 

2.4.3 ASSESSMENTS OF EDGE ANCHORING OF THE DOOR 
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