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1 TECHNICAL REPORT FOR STATIC ANALYSIS

1.1 INTRODUCTION

The topic of this static assessment is global analysis of new steel structure near the
experimental cell. Calculation of the internal forces of the main components, check
connections and assessment anchoring to the 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.

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

1.2 DESCRIPTION OF STRUCTURE

This is two floor steel structure = Control hutch. Dimension of steel structure is 9,14
x 4,44 m and height 6,441 m dimensions are dimensioned on axis of profile. Level of
first floor is on level -3,000, level of axis beam for second floor is on level +0,411 and
axis of roof beam is on level +3,361.

Columns are designed from profile HEB 140. Longitudinal beams on second floor
and on the roof, are from profile IPE 160. Cross beams will be designed from IPE 140
and the outer beam will be from UPE 140.

1.3 MATERIALS USE IN BEARING STRUCTURE

e Steel beams 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 coefficient 1,50
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1.5 PROCEED CALCULATION AND MODELING

For design and modeling was prepared simple spatial structure of the whole steel
structure. Spatial model is composed from beams.

The connections are rigid as well as articulated. The laying of the hall is considered
articulated.

Load in each load condition was set in characteristic value, corresponding
coefficient was used during making of load combination.

1.6 USED NORM, SOFTWARE AND BASES

Norm:
- EN 1990 Basis of structural design
- EN1991-1-1 General actions - Densities, self-weight, imposed loads for
buildings
- EN1993-1-1 Design of steel structures - Part 1-1: General rules and rules
for buildings
Bases:
- Project documentation of building part
Software:
- RFEMS5 — Calculations of spatial structures using finite element method,
Dlubal Praha
- FIN EC - Steel
- FIN EC — Steel connection
UJV Rez, a. s. Archivni €islo: EGP 5043-F-180621 Strana 5/40

divize ENERGOPROJEKT PRAHA



SIJ.JVS' UJV Rez, a. s.
Divize @JENERGOPROJEKT PRAHA

2 STATIC ANALYSIS

2.1 LOAD
2.1.1 OWN LOAD

- Self-weight of steel structure is calculated in spatial model.

2.1.2 PERMANENT LOAD

TCS +0600

The composition of ceiling +0,600 L2

TCS +0.250 L 1000 L
Al Kl
600 600
1
Char. Load Thickness Char. Load Load width [ Char. Load
Structure
[kNm?3] m [kNm?] m [kNm™]
PVC- 12,00 0,003 0,036 1 0,036
2x OSB 3N 7,50 0,03 0,225 1 0,225
Step izolation 0,15 0,02 0,003 1 0,003
bottom plate 24,00 0,03 0,720 1 0,720
Trapezial sheetV 40 0,0063 0,064 1 0,064
IPE 140 Calculated by FEM model
lower ceiling 0,015 0,028 1 0,028
Celkem 1,076 1,076
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p

The composition of ceiling +3,500L3 T(5 +3500

| |
| | |
i i |
J J s
A A
600 600
1
Char. Load Thickness Char. Load Load width [ Char. Load
Structure
[kNm?] m [kNm?] m [kNm™]
bottom plate 24,00 0,03 0,720 0,9-0,93 0,720
Trapezial sheetV 40 0,0063 0,064 0,9-0,93 0,064
IPE 140 Calculated by FEM model
lower ceiling 0,015 0,024 0,9-0,93 0,024
Celkem 0,808 0,808
2.1.3 LIVE LOAD
- Active load on level +0,600m 2,5 kNm-2
- Active load on level +3,500m 1,0 kKNm=2
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2.2 SPATIAL MODEL OF STEEL STRUCTURE

Model

Isometric

6.200 2.780

3.420
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Model - General Data

General Model name Nuvia - Ocelovkal
Type of model 3D
Positive direction of global axis Z Upward
Classification of load cases and According to Standard: EN 1990
combinations National Annex: €SN - Ceska Republika
x Automatically create combinations x Load Combinations
Options - RF-FORM-FINDING - Find initial equilibrium shapes of membrane and cable structures
- RF-CUTTING-PATTERN
- Piping analysis
- Use CQC Rule
- Enable CAD/BIM model
Standard Gravity
g 10.00 m/s?
FE Mesh Settings
General Target length of finite elements | re 0.5m
Maximum distance between a node and a line € : 0.0m
to integrate it into the line
Maximum number of mesh nodes (in thousands) 500
Members Number of divisions of members with cable, 10
elastic foundation, taper, or plastic characteristic
x  Activate member divisions for large deformation
or post-critical analysis
x  Use division for members with node lying on them
Surfaces Maximum ratio of FE rectangle diagonals Ap 1.800
Maximum out-of-plane inclination of two finite a 0.50°
elements
Shape direction of finite elements Triangles and quadrangles
x Same squares where possible
1.3 Materials
Matl. Modulus Modulus Poisson's Ratio Spec. Weight | Coeff. of Th. Exp. Partial Factor Material
No. E [N/mm?] G [N/mm?] vI[] v [kN/m3] a [1/°C] ™[] Model
1 Concrete C30/37 | DIN 1045-1:2008-08
28300.00 | 11791.70 | 0.200| 25.00| 1.00E-05 | 1.00 | Isotropic Linear Elastic
2 Steel S 235 | DIN EN 1993-1-1:2010-12
210000.00 | 80769.20 | 0.300 | 78.50 | 1.20E-05 | 1.00 | Isotropic Linear Elastic
1.7 Nodal Supports
Support Column Support Conditions
No. Nodes No. Axis System inZ Ux | Uy | uz | Px | Qv | ¢z
1 |18 Global X,Y,Z - x | x| x| - 1 - 1 «x
1.13 Cross-Sections
Section Matl. J [em?] ly [cm?] I; [cm?] Principal Axes Rotation Overall Dimensions [mm]
No. No. A[cm?] Ay [cm?] A; [cm?] o] a'[] Width b Height h
1 HEB 140 | Ferona - DIN 1025-2:1995
2 20.10 1510.00 550.00 0.00 0.00 140.0 140.0
43.00 28.04 8.26
2 IPE 160 | Ferona - DIN 1025-5:1994
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1.13 Cross-Sections

Section Matl. J [em?] ly [em?] 1, [cm?#] Principal Axes Rotation Overall Dimensions [mm]
No. No. A [cm?] Ay [cm?] A; [cm?] o] a'[°] Width b Height h
2 3.62 869.00 68.30 0.00 0.00 82.0 160.0
20.10 10.17 7.33
3 UPE 140
2 4.05 599.50 78.70 0.00 0.00 65.0 140.0
18.40 6.25 5.87
4 IPE 140
2 2.45 541.20 44.92 0.00 0.00 73.0 140.0
16.43 8.45 5.99
5 2UK U 140 | Ferona - DIN 1026-1
2 1455.34 1210.00 862.35 0.00 0.00 120.0 140.0
40.80 17.61 16.50
6 UPE 140
2 4.05 599.50 78.70 0.00 0.00 65.0 140.0
18.40 6.25 5.87
7 QRO 40x3.2 (warmgefertigt)
2 16.50 10.20 10.20 0.00 0.00 40.0 40.0
4.60 2.00 2.00
8 IPE 100 | Ferona - DIN 1025-5:1994
2 1.21 171.00 15.90 0.00 0.00 55.0 100.0
10.30 5.27 3.69
9 RO 139.7x8.0 (warmgefertigt)
2 1441.00 720.00 720.00 0.00 0.00 139.7 139.7
33.10 16.45 16.45
10 1120
2 2.71 328.00 21.50 0.00 0.00 58.0 120.0
14.20 7.42 5.53
1.14 Member Hinges
Release Reference Axial/Shear Release or Spring[kN/m] Moment Release or Spring[kNm/rad]
No. System Ux | Uy u; Ox | @y | [0H Comment
1 Local x,y,z - | - | - - | X | X
1.15/1 Member Eccentricities - Absolute
Ecc. Reference Member Start - Eccentricity [mm] Member End - Eccentricity Member hinge location
No. System eix ey | ez ejx ejy ejz Member Start | Member End
1 Global 0.0 87.6 150.0 0.0 87.6 150.0 at member at member
2 Global 0.0 -87.6 150.0 0.0 -87.6 150.0 at member at member
3 Global 0.0 0.0 150.0 0.0 0.0 150.0 at member at member
4 Global 0.0 0.0 -80.0 0.0 0.0 -80.0 at member at member
1.15/2 Member Eccentricities - Relative
Ecc. Cross-Section Alignment Transverse offset from cross-section of another obj. Axial offset from adjacent
No. y-Axis z-Axis Object Type Object No. y-Axis z-Axis Member Sta Member End
1 Middle Middle None 0 [ Middle Middle - -
2 Middle Middle None 0 [ Middle Middle - -
3 Middle Middle None 0 [ Middle Middle - -
4 Middle Middle None 0 [ Middle Middle - -
1.17 Members
Mbr. Line Rotation Cross-Section Hinge No. Ecc. Div. Length
No. No. Member Type B I Start End Start End No. No. L [m]
1 1 Beam Angle 0.00 1 1 - - - - 3.420 z
2 2 Beam Angle 0.00 1 1 - - - - 3.420 z
3 3 Beam Angle 0.00 1 1 - - - - 3.420 z
4 4 Beam Angle 0.00 1 1 - - - - 3.420 z
5 5 Beam Angle 0.00 1 1 - - - - 3.420 z
6 6 Beam Angle 0.00 1 1 - - - - 0.150 z
UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 10/40

divize ENERGOPROJEKT PRAHA



SUJVS UJV Rez, a. s.

Divize &) ENERGOPROJEKT PRAHA

1.17 Members

Mbr. Line Rotation Cross-Section Hinge No. Ecc. Div. Length

No. No. Member Type B I Start End Start End No. No. L [m]
7 7 Beam Angle 0.00 1 1 - - - - 3.420 z

8 Beam Angle 0.00 1 1 - - - - 3.420 z
9 9 Beam Angle 0.00 2 2 1 - - - 0.870 Y
10 10 Beam Angle 0.00 1 1 - - - - 2.780 z
11 11 Beam Angle 0.00 1 1 - - - - 2.780 z
12 12 Beam Angle 0.00 2 2 1 - - - 0.100 Y
13 13 Beam Angle 0.00 1 1 - - - - 2.780 z
14 14 Beam Angle 0.00 2 2 1 - - - 0.500 Y
15 15 Beam Angle 0.00 1 1 - - - - 2.780 z
16 16 Beam Angle 0.00 2 2 1 - - - 1.270 Y
17 17 Beam Angle 0.00 1 1 - - - - 2.780 z
18 18 Beam Angle 0.00 1 1 - - - - 2.780 z
19 19 Beam Angle 0.00 2 2 1 - - - 0.500 Y
20 20 Beam Angle 0.00 1 1 - - - - 0.120 z
21 21 Beam Angle 0.00 1 1 - - - - 0.250 X
22 22 Beam Angle 0.00 1 1 - - - - 0.030 z
23 23 Beam Angle 0.00 2 2 1 - - - 0.870 Y
24 24 Beam Angle 0.00 1 1 - - - - 2.780 z
25 25 Beam Angle 0.00 1 1 - - - - 3.260 z
26 26 Beam Angle 0.00 1 1 - - - - 0.010 z
27 27 Coupling R-R Angle 0.00 0 0 - - - 0.150 z
28 28 Beam Angle 0.00 3 3 - - - - 3.620 X
29 29 Beam Angle 0.00 3 3 - - - - 4.190 X
30 30 Beam Angle 0.00 4 4 1 1 - - 4.190 X
31 31 Beam Angle 0.00 2 2 - - - - 1.000 Y
32 32 Beam Angle 0.00 2 2 - - - - 1.000 Y
33 33 Beam Angle 0.00 4 4 1 1 - - 4.190 X
34 34 Beam Angle 0.00 2 2 - 1 - - 0.900 Y
35 35 Beam Angle 0.00 2 2 - 1 - - 0.900 Y
36 48 Beam Angle 0.00 2 2 - - - - 0.910 Y
37 37 Beam Angle 0.00 2 2 - - - - 1.000 Y
38 38 Beam Angle 0.00 4 4 1 1 - - 4.440 X
39 39 Beam Angle 0.00 2 2 - - - - 1.000 Y
40 40 Beam Angle 0.00 4 4 1 1 - - 4.440 X
41 41 Beam Angle 0.00 2 2 - - - - 1.000 Y
42 42 Beam Angle 0.00 4 4 1 1 - - 4.440 X
43 43 Beam Angle 0.00 2 2 - 1 - - 0.500 Y
44 44 Beam Angle 0.00 2 2 - 1 - - 0.100 Y
45 45 Beam Angle 0.00 2 2 - - - - 1.000 Y
46 46 Beam Angle 0.00 2 2 - - - - 1.000 Y
47 47 Beam Angle 0.00 2 2 - - - - 1.000 Y
49 49 Beam Angle 0.00 2 2 - - - - 1.000 Y
50 50 Beam Angle 0.00 2 2 - 1 - - 0.500 Y
51 51 Beam Angle 180.00 6 6 1 - - - 3.620 X
52 52 Beam Angle 0.00 2 2 - - - - 1.000 Y
53 53 Beam Angle 0.00 2 2 - - - - 0.700 Y
54 54 Beam Angle 0.00 4 4 1 1 - - 0.820 X
55 55 Beam Angle 0.00 2 2 - 1 - - 0.570 Y
56 56 Beam Angle 0.00 6 6 1 - - - 0.570 Y
57 57 Beam Angle 0.00 3 3 - - - - 0.820 X
58 58 Beam Angle 180.00 6 6 - 1 - - 0.820 X
59 59 Beam Angle 0.00 6 6 - 1 - - 0.700 Y
60 60 Truss (Nonly) Angle 0.00 7 7 - - - - 4966 YZ
61 61 Truss (Nonly) Angle 0.00 7 7 - - - - 4966 YZ
62 62 Truss (Nonly) Angle 0.00 7 7 - - - - 4966 YZ
63 63 Truss (Nonly) Angle 0.00 7 7 - - - - 4966 YZ
64 64 Beam Angle 0.00 2 2 1 - - - 0.930 Y
66 66 Beam Angle 0.00 2 2 1 - - - 0.930 Y
67 67 Beam Angle 0.00 2 2 1 - - - 0.900 Y
68 68 Beam Angle 0.00 1 1 - - - - 0.250 X
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1.17 Members

Mbr. Line Rotation Cross-Section Hinge No. Ecc. Div. Length
No. No. Member Type B I Start End Start End No. No. L [m]
69 69 Beam Angle 0.00 2 2 1 - - - 0.930 Y
72 72 Beam Angle 0.00 4 1 1 - - 4.190 X
73 73 Beam Angle 0.00 2 2 - - - - 0.910 Y
74 74 Beam Angle 0.00 2 2 - - - - 0.910 Y
75 75 Beam Angle 0.00 4 4 1 1 - - 4.190 X
76 76 Beam Angle 0.00 2 2 - 1 - - 0.930 Y
77 77 Beam Angle 0.00 2 2 - 1 - - 0.930 Y
80 80 Beam Angle 0.00 4 4 1 1 - - 4.440 X
81 81 Beam Angle 0.00 2 2 - - - - 0.900 Y
82 82 Beam Angle 0.00 4 4 1 1 - - 4.440 X
83 83 Beam Angle 0.00 2 2 - - - - 0.900 Y
84 84 Beam Angle 0.00 4 4 1 1 - - 4.440 X
85 85 Beam Angle 0.00 2 2 - 1 - - 0.900 Y
86 86 Beam Angle 0.00 2 2 - 1 - - 0.930 Y
87 87 Beam Angle 0.00 2 2 - - - - 0.900 Y
88 88 Beam Angle 0.00 2 2 - - - - 0.900 Y
89 117 Beam Angle 0.00 4 4 1 1 - - 4.440 X
90 90 Beam Angle 0.00 2 2 1 - - - 0.930 Y
92 92 Beam Angle 0.00 2 2 - 1 - - 0.930 Y
95 95 Beam Angle 0.00 2 2 1 - - - 0.900 Y
96 96 Beam Angle 0.00 2 2 - - - - 0.910 Y
97 97 Beam Angle 0.00 2 2 - 1 - - 0.900 Y
98 99 Beam Angle 0.00 4 4 - - - - 4.440 X
99 100 Beam Angle 0.00 4 4 1 1 - - 4.440 X
100 108 Beam Angle 0.00 4 4 - - - - 4.190 X
101 101 Beam Angle 0.00 1 1 - - - - 2.630 z
102 118 Beam Angle 0.00 4 4 1 1 - - 4.440 X
103 103 Truss (Nonly) Angle 0.00 7 7 - - - - 4.548| YZ
104 104 Truss (Nonly) Angle 0.00 7 7 - - - - 4.548| YZ
105 105 Truss (Nonly) Angle 0.00 7 7 - - - - 4.548| YZ
106 106 Truss (Nonly) Angle 0.00 7 7 - - - - 4.548| YZ
107 98 Beam Angle 180.00 3 3 - - - - 4.190 X
108 102 Beam Angle 0.00 3 3 - - - - 4.440 X
109 36 Coupling R-R Angle 0.00 0 0 - - - 0.150 z
110 107 Beam Angle 0.00 4 4 1 1 - - 4.440 X
Model - Number of columns
UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 12/40

divize ENERGOPROJEKT PRAHA




SI.'I.JV UJV Rez, a. s.
Divize (& ENERGOPROJEKT PRAHA

Line Numbering
Member Numbering

[C]2: IPE 180 | Ferona - DIN 1025-5:1994; Ocel S 235

Line Numbering Isometric
Member Numbering
P15 I i
(1)
TTETEE L ©)
‘\I/ - r//
Sl -
X 4”
¥ .
ﬂﬂﬂﬂﬂﬂ N e
- =
S T e
e
Prafezy
.1: HEB 140 | Ferona - DIN 1025-2:1995; Ocel S 235
Model - Number of beams
Isometric

UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621
divize ENERGOPROJEKT PRAHA

Strana 13/40



SIJ.JV UJV Rez, a. s.
Divize \ ENERGOPROJEKT PRAHA

Model - Number of transverse beams
Line Numbering Isometric
Member Numbering
P108 P10
P99
P98
P34 pg2
P30
P100 P75
P72
P107
P28
P51
P102
P42 40
P57 PSSI_ psg P33
’ 2 P58 Pa9
f P33
P30
X
P29
Prirezy
.3: UPE 140; Ocel S 235
i4: IPE 140; Ocel 8 235
iS: UPE 140; Ocel S 235
Model - Number of bending
Line Numbering Isometric
Member Numbering
20
v \L b -
B L
- e s
IS L
PrT“JFezy ~ 'H"‘-'ﬁ-;‘_ljl
[l 7: QRO 40x3.2 (warmgefertigt); Ocel S 235
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Model - Number of supports

Line Numbering Isometric
Node Numbering
Member Numbering
B - -
. -
-
-
’f
R T 6
S L
. E——— T ==
_I'{
i 71',
———— 7‘, _______ -
e e R 5
- TR
3 T =
L
2.1 Load Cases
Load Load Case EN 1990 | €SN Self-Weight - Factor in Direction
Case Description Action Category Active X Y z
LC1 Vlastni tiha Permanent X 0.000 0.000 -1.000
LC2 Ostatni stalé zatizeni Permanent/Imposed -
LC3 Uzitné zatizeni Imposed - Category A: domestic, residential -
areas
2.5 Load Combinations
Load Load Combination
Combin. | DS Description No. Factor Load Case
co1 STR 1.35*7S1 1 1.35]|LC1 Vlastni tiha
CO2 STR 1.35*ZS1 + 1.35*ZS2 1 1.35]|LC1 Vlastni tiha
2 1.35(LC2 Ostatni stalé zatizeni
COo3 STR 1.35*ZS1 + 1.5*ZS3 1 1.35]|LC1 Vlastni tiha
2 1.50 | LC3 UzZitné zatizeni
co4 STR 1.35*ZS1 + 1.35*ZS2 + 1.5*ZS3 1 1.35|LC1 Vlastni tiha
2 1.35|LC2 Ostatni stélé zatizeni
3 1.50 [ LC3 UZitné zatizeni
CO5 Sch 251 1 1.00 | LC1 Vlastni tiha
CO6 Sch 251 +2S2 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stalé zatizeni
Cco7 Sch 251 +12S3 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC3 UZitné zatizeni
Cco8 Sch 251 +7S2+12S3 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stalé zatizeni
3 1.00 | LC3 UZitné zatiZeni
C0o9 SFr Z51 1 1.00 | LC1 Vlastni tiha
CO10 |[SFr 751 + 252 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stalé zatizeni
CO11 SFr 751+ 0.5*ZS3 1 1.00 | LC1 Vlastni tiha
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2.5 Load Combinations

Load Load Combination
Combin. | DS Description No. Factor Load Case
2 0.50 | LC3 UZitné zatiZeni
CO12 S Fr 251 + 252 + 0.5*ZS3 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stélé zatizeni
3 0.50 | LC3 UZitné zatiZeni
Cco13 SQp |2s1 1 1.00|LC1 Vlastni tiha
CO14 |[SQp |[ZS1+12S2 1 1.00|LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stalé zatizeni
CO15 SQp |ZS1+7S2+0.3*2S3 1 1.00 | LC1 Vlastni tiha
2 1.00 | LC2 Ostatni stalé zatizeni
3 0.30 | LC3 UZitné zatizeni
COl6 [SQp |2ZS1+0.3*ZS3 1 1.00|LC1 Vlastni tiha
2 0.30 | LC3 UZitné zatizeni
2.7 Result Combinations
Result
Combin Description Loading
RC1 MSU (STR/GEO) - trvald/docasna - CO1/s or CO2/s or CO3/s or CO4/s
rovn. 6.10
RC2 MSP - charakteristickd CO5/s or CO6/s or CO7/s or CO8/s
RC3 MSP - ¢asta C09/s or CO10/s or CO11/s or CO12/s
RC4 MSP - kvazistald CO13/s or CO14/s or CO15/s or CO16/s
UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 16/40
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LC2

Ostatni stalé zatizeni

3.2 Member Loads

LC2: Ostatni stalé zatizeni

Reference On Members Load Load Load Reference Load Parameters
No. to No. Type Distribution Direction Length Symbol Value Unit
1 Members 54,58 Force Uniform ZL True Length p -1.076 kN/m
2 Members 29,51,57 Force Uniform ZL True Length p -0.538 kN/m
3 Members 30,33,38,40,42,8 Force Uniform ZL True Length p -1.076 kN/m
9,102
5 Members 56,59 Force Uniform ZL True Length p -2.200 kN/m
6 Members 56,59 Force Uniform XL True Length p -0.220 kN/m
7 Members 72,75,80,82,84,9 Force Uniform ZL True Length p -0.808 kN/m
8-100,110
8 Members 107,108 Force Uniform ZL True Length p -0.404 kN/m
LC2: Ostatni stalé zatiZzeni
Isometric

LC 2: Ostatni stalé zatizeni
Zatizeni [kN/m]

LC3

UZitné zatizeni

3.2 Member Loads

LC3: Uzitné zatizeni

Reference On Members Load Load Load Reference Load Parameters
No. to No. Type Distribution Direction Length Symbol Value Unit
1 Members 30,33,38,40,42,5 Force Uniform ZL True Length p -2.500 kN/m
4,58,89,102
2 Members 29,51,57 Force Uniform ZL True Length p -1.250 kN/m
5 Members 56,59 Force Uniform XL True Length p -0.575 kN/m
6 Members 56,59 Force Uniform L True Length p -5.750 kN/m
7 Members 72,75,80,82,84,9 Force Uniform ZL True Length p -1.000 kN/m
8-100,110
8 Members 107,108 Force Uniform ZL True Length p -0.465 kN/m
LC3: UzZitné zatizeni
LC 3: Usitné zatizeni Isometric
Zatizeni [kN/m]
z
| - l/."
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4.1 Nodes - Support Forces

Result Combinations

Support reaction

Node Support Forces [kN] Support Moments [kNm]
No. RC Px: Py Pz My My Mz
1 RC1 Max Py >-0.02 0.00 -4.97 0.00 0.00 0.00(CO1
Min Py >-0.38 0.00 -29.47 0.00 0.00 0.00(CO4
Max P, -0.02 >0.00 -4.97 0.00 0.00 0.00(CO1
Min Py -0.38 >0.00 -29.47 0.00 0.00 0.00(CO4
Max P, -0.02 0.00 >-4.97 0.00 0.00 0.00(CO1
Min P, -0.38 0.00 >-29.47 0.00 0.00 0.00(CO4
2 RC1 Max Py >0.38 0.00 -29.46 0.00 0.00 0.00(CO4
Min Py >0.02 0.00 -4.97 0.00 0.00 0.00(CO1
Max Py 0.02 >0.00 -4.97 0.00 0.00 0.00(CO1
Min Py 0.38 >0.00 -29.46 0.00 0.00 0.00(CO4
Max P, 0.02 0.00 >-4.97 0.00 0.00 0.00(CO1
Min P, 0.38 0.00 >-29.46 0.00 0.00 0.00(CO4
3 RC1 Max Py >0.06 -2.17 -64.99 0.00 0.00 0.00(CO4
Min Py >0.00 -1.52 -45.84 0.00 0.00 0.00(CO3
Max P, 0.01 >-0.21 -7.28 0.00 0.00 0.00(CO1
Min Py 0.06 >-2.17 -64.99 0.00 0.00 0.00(CO4
Max P, 0.01 -0.21 >-7.28 0.00 0.00 0.00(CO1
Min P, 0.06 -2.17 >-64.99 0.00 0.00 0.00(CO4
4 RC1 Max Py >0.00 -1.43 -43.84 0.00 0.00 0.00(CO3
Min Py >-0.06 -2.02 -61.45 0.00 0.00 0.00(CO4
Max P, -0.01 >-0.21 -7.30 0.00 0.00 0.00(CO1
Min Py -0.06 >-2.02 -61.45 0.00 0.00 0.00(CO4
Max P, -0.01 -0.21 >-7.30 0.00 0.00 0.00|CO1
Min P, -0.06 -2.02 >-61.45 0.00 0.00 0.00|CO4
5 RC1 Max P, >0.00 0.21 -7.27 0.00 0.00 0.00(co1
Min Py >-0.10 2.16 -64.99 0.00 0.00 0.00(CO4
Max Py -0.10 >2.16 -64.99 0.00 0.00 0.00|CO4
Min Py 0.00 >0.21 -7.27 0.00 0.00 0.00|CO1
Max P, 0.00 0.21 >-7.27 0.00 0.00 0.00|CO1
Min P, -0.10 2.16 >-64.99 0.00 0.00 0.00(CO4
6 RC1 Max Py >0.00 0.21 -7.21 0.00 0.00 0.00(CO1
Min Py >-0.24 2.02 -60.28 0.00 0.00 0.00(CO4
Max P, -0.24 >2.02 -60.28 0.00 0.00 0.00(CO4
Min Py 0.00 >0.21 -7.21 0.00 0.00 0.00(CO1
Max P, 0.00 0.21 >-7.21 0.00 0.00 0.00(CO1
Min P, -0.24 2.02 >-60.28 0.00 0.00 0.00(CO4
7 RC1 Max Py >-0.03 0.00 -5.23 0.00 0.00 0.00(CO1
Min Py >-0.88 0.00 -35.17 0.00 0.00 0.00(CO4
Max Py -0.88 >0.00 -35.17 0.00 0.00 0.00(CO4
Min Py -0.03 >0.00 -5.23 0.00 0.00 0.00(CO1
Max P, -0.03 0.00 >-5.23 0.00 0.00 0.00(CO1
Min P, -0.88 0.00 >-35.17 0.00 0.00 0.00(CO4
8 RC1 Max Py >0.03 0.00 -5.02 0.00 0.00 0.00(CO1
Min Py >-0.26 0.00 -20.55 0.00 0.00 0.00(CO4
Max Py -0.26 >0.00 -20.55 0.00 0.00 0.00(CO4
Min Py 0.03 >0.00 -5.02 0.00 0.00 0.00(CO1
Max P, 0.03 0.00 >-5.02 0.00 0.00 0.00(CO1
Min P, -0.26 0.00 >-20.55 0.00 0.00 0.00(CO4

UJV Rez, a. s.

Archivni ¢islo: EGP 5043-F-180621
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Max P-X': 0.38, Min P-X': -0.88 kN
Max P-Y'. 2.16, Min P-Y". -2.17 kN
Max P-Z" -4.97, Min P-Z': -64.99 kN

RC 1: MsSU (STR/GEO) - trvala/dogasna - rown. 6.10
Podporové reakce[kN] e
‘Korbimace vysledk(; Max. a mir?'?ladpaﬁr
R T
. /-‘
L
—————l
AT e—
~ T

£8,, et
7 ? 729 DRE e T
' | 3647 %7

I

Isometric

4.12 Cross-Sections - Internal Forces

Result Combinations

Memb Node Location Forces [kN] Moments [kNm] Correspond
er ing
No. | RC No. | x[m] Ny 2 Mr My M. | Load Cases
Section No. 1: HEB 140 | Ferona - DIN 1025-2:1995
21 RC1 27 0.250| MAXN >0.07 0.00 11.44 0.00 -0.01 0.00(CO4
3 RC1 5 0.000| MINN >-62.82 0.00 -0.26 0.00 0.00 0.00(CO4
6 RC1 60 0.150 | MAXV, -9.39 >0.00 -0.03 0.00 0.00 0.00(CO4
22 RC1 30 0.030| MINYV, -46.37 >0.00 -0.26 0.00 4.05 0.00(CO4
21 RC1 30 0.000| MAXYV, 0.07 0.00 >11.55 0.00 -2.88 0.00(CO4
11 RC1 19 0.000| MINV, -24.29 0.00 >-2.37 0.00 -0.87 0.00(CO4
20 RC1 20 0.000 | MAX My -46.30 0.00 -0.25 >0.00 4.09 0.00|CO4
25 [RrC1 4 3.260| MIN My -59.41 0.00 -0.37 >0.00 0.00 0.00 (CO 4
20 RC1 20 0.000 | MAX M, -46.30 0.00 -0.25 0.00 >4.09 0.00|CO4
1 |Rrc1 11 2.780| MIN M, -23.03 0.00 -2.28 0.00 >-7.36 0.00 (CO 4
15 |RC1 23 0.000 | MAX M, -10.88 0.00 -1.62 0.00 2.35 >0.00|CO 4
20 RC1 20 0.000| MIN M, -46.30 0.00 -0.25 0.00 4.09 >0.00|CO4
Section No. 2: IPE 160 | Ferona - DIN 1025-5:1994
12 RC1 19 0.000| MAXN >3.06 2.16 26.88 0.00 0.00 0.00(CO 4
49 RC1 45 1.000( MINN >-0.01 -0.63 5.18 0.02 13.98 0.34(CO4
12 RC1 35 0.100 | MAXV, 3.06 >2.17 26.86 0.01 2.69 -0.22|CO4
44 RC1 20 0.100| MINV, 2.84 >-2.41 -26.86 0.00 0.00 0.00(CO4
12 RC1 19 0.000| MAXYV, 3.06 2.16 >26.88 0.00 0.00 0.00(CO4
44 RC1 20 0.100| MINV, 2.84 -2.41 >-26.86 0.00 0.00 0.00(CO4
39 RC1 39 1.000 [ MAX M+ 2.70 -0.06 2.60 >0.06 20.19 0.15(CO04
34 RC1 33 0.000| MIN M+ 0.03 0.02 -11.25 >-0.07 10.21 0.02|(CO4
46 RC1 40 0.000 | MAX M, 2.49 0.04 -2.60 0.05 >20.19 0.03|(CO4
34 [Rrc1 19 0.900 [ MIN M, 0.06 0.04 -11.44 -0.01 >0.00 0.00 | CO 4
53 |RC1 45 0.000 | MAX M, 0.01 0.25 -9.87 0.02 13.98 >0.34|C04
52 |RC1 44 1.000| MIN M, 0.00 0.29 -1.69 0.00 6.84 >-0.47|C04
Section No. 3: UPE 140
28 RC1 1.034( MAXN >1.74 0.00 1.13 0.00 -0.10 0.00(CO 4
108 RC1 2.467 MIN N >-1.62 0.00 -0.34 0.00 1.33 0.00(CO4
108 RC1 15 4.440 MAXV, -1.62 >0.00 -3.18 0.00 -2.15 0.00(CO4
108 RC1 16 0.000| MINYV, -1.62 >0.00 3.20 0.00 -2.20 0.00(CO4
29 RC1 17 0.000| MAXYV, 1.23 0.00 >5.86 0.00 -3.81 0.00(CO4
57 RC1 23 0.820| MINV, 1.02 0.00 >-10.39 0.00 -5.43 0.00(CO4
29 RC1 17 0.000 | MAX M+ 1.23 0.00 5.86 >0.00 -3.81 0.00(CO4
57 RC1 23 0.820| MIN M+ 1.02 0.00 -10.39 >0.00 -5.43 0.00(CO4
29 RC1 2.095| MAX M, 1.23 0.00 0.00 0.00 >2.33 0.00(CO4
57 RC1 23 0.820| MIN M, 1.02 0.00 -10.39 0.00 >-5.43 0.00(CO4
29 RC1 18 4.190 [ MAX M, 1.23 0.00 -5.86 0.00 -3.80 >0.00|CO4
29 RC1 17 0.000| MIN M, 1.23 0.00 5.86 0.00 -3.81 >0.00|CO4
Section No. 4: IPE 140
89 RC1 36 0.000| MAXN >2.76 0.15 11.89 0.00 0.00 0.00(CO4
100 RC1 11 4190 MINN >-2.26 0.00 -7.67 0.00 -7.36 0.00(CO4
89 RC1 36 0.000 | MAXV, 2.76 >0.15 11.89 0.00 0.00 0.00(CO4
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4.12 Cross-Sections - Internal Forces

Result Combinations

Memb Node Location Forces [kN] Moments [kNm] Correspond

er ing
No. RC No. x [m] N Vy V. Mz My M, Load Cases
89 RC1 35 4.440| MIN YV, 2.76 >-0.15 -11.89 0.00 0.00 0.00(CO4

40 RC1 40 0.000| MAXYV, -0.31 -0.04 >11.94 0.00 0.00 0.00(CO4

40 RC1 39 4440 MINYV, -0.31 0.04 >-11.94 0.00 0.00 0.00(CO4

54 RC1 48 0.820 | MAX M+ -0.04 -0.03 -2.20 >0.02 0.00 0.00(CO4

33 RC1 34 0.000| MIN M+ 0.20 -0.03 11.26 >0.00 0.00 0.00(CO4

40 RC1 1.973 | MAX M, -0.51 0.00 1.33 0.00 >13.10 0.00(CO4
100 RC1 11 4.190| MIN M, -2.26 0.00 -7.67 0.00 >-7.36 0.00(CO4
100 RC1 11 4.190 | MAX M, -2.26 0.00 -7.67 0.00 -7.36 >0.00|CO4

54 RC1 47 0.000| MIN M, -0.02 0.01 2.20 0.02 0.00 >0.00|CO4

Section No. 6: UPE 140

56 RC1 51 0.000| MAXN >0.12 0.71 8.72 -0.02 0.00 0.00(CO4

58 RC1 50 0.000| MINN >-0.76 -0.01 10.63 0.00 -10.53 -0.01|CO4

56 RC1 51 0.000 | MAXV, 0.12 >0.71 8.72 -0.02 0.00 0.00(CO4

59 RC1 50 0.700| MINYV, -0.10 >-0.63 -8.47 -0.02 0.00 0.00(CO4

58 RC1 45 0.820| MAXYV, -0.66 -0.01 >15.06 0.00 0.00 0.00(CO4

59 RC1 50 0.700| MINYV, -0.10 -0.63 >-8.47 -0.02 0.00 0.00(CO 4

51 RC1 2.069 | MAX My -0.03 0.00 -0.06 >0.00 -0.54 0.00|CO1

59 RC1 50 0.700 | MIN My -0.10 -0.63 -8.47 >-0.02 0.00 0.00 (CO 4

56 RC1 48 0.570 | MAX M, 0.02 0.05 2.00 -0.02 >3.05 -0.20(co 4

51 RC1 3.103 | MIN M, -0.15 0.00 0.71 0.00 >-11.25 -0.01(Cco4

56 RC1 51 0.000 | MAX M, 0.12 0.71 8.72 -0.02 0.00 >0.00|CO 4

59 RC1 48 0.000| MIN M, 0.00 0.09 -0.21 -0.02 3.04 >-0.20|CO4

Section No. 7: QRO 40x3.2 ( za tepla)

106 RC1 14 0.000| MAXN >-0.01 0.00 0.00 0.00 0.00 0.00(CO1

60 RC1 3 4966 MINN >-3.07 0.00 0.00 0.00 0.00 0.00(CO4

60 RC1 21 0.000 | MAXV, -0.21 >0.00 0.00 0.00 0.00 0.00(CO1

60 RC1 21 0.000| MINYV, -0.21 >0.00 0.00 0.00 0.00 0.00(CO1

60 RC1 21 0.000| MAXYV, -0.21 0.00 >0.00 0.00 0.00 0.00(CO1

60 RC1 21 0.000| MINV, -0.21 0.00 >0.00 0.00 0.00 0.00(CO1

60 RC1 21 0.000 | MAX M+ -0.21 0.00 0.00 >0.00 0.00 0.00(CO1

60 RC1 21 0.000| MIN M+ -0.21 0.00 0.00 >0.00 0.00 0.00(CO1

60 RC1 21 0.000 | MAX M, -0.21 0.00 0.00 0.00 >0.00 0.00(CO1

60 RC1 21 0.000 | MIN M, -0.21 0.00 0.00 0.00 >0.00 0.00(CO1

60 RC1 21 0.000 | MAX M, -0.21 0.00 0.00 0.00 0.00 >0.00|CO1

60 RC1 21 0.000| MIN M, -0.21 0.00 0.00 0.00 0.00 >0.00|CO1
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Global Deformations uz

RC 2: MSP - charakteristicka Isometric
Globalni deformace u-Z
Kombinace vysledki: Max. a

o
.

-
Mak u-Z: 0.0, Min u-Z: -26.8 [mm]
Factor of deformations: 44.00

IPE 160
Ujmz = L,/250 L,= 3600 mm
Ujima = 14,40 mm > Ufin= 10,40 mm PASS
IPE 140
Ujmz = Lo/250 L, = 4440 mm
Ujima = 17,76 mm > Ufin= 16,70 mm PASS
HEB 140
Ujimz = Lo/250 L,= 6200 mm
Uiima = 2480 mm > Ufin= 1530 mm PASS
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2.2.1 ASSESSMENT OF BEAMS

Sloup HEB 140

140,0
<
N

7,0

12,0

L 140,0 V

Internal forces in system of cross-section coordinates
Load with maximal utilization

Zat. pfipad 1

N = -62,820 kN

V, = 11,550 kN My = 7,360 kNm
Vy = 0,000 kN M; = 0,000 kNm
Ty = 0,000 kNm

T, = 0,000 kNm B = 0,000 kNm2
Buckling parameters

Length: 6,200 m

L, =3,400 m k; = 1,000 Lerz =3,400m
Ly=6,200m ky = 1,000 Lery =6,200m

Check of shear due to shear force V:
11,550 kN < 177,466 KN  Pass

Buckling Y: Resistances: Ng = -531,993 kN; Mva =57,669 KNm
| 0,118 + 0,128 + 0,000 | =| 0,246 | <1 Pass

Buckling Z: Resistances: Ng = -538,046 kN; Mva =57,669 KNm
| 0,117 + 0,128 + 0,000 | =| 0,244 | <1 Pass

Member slenderness: 104,6

Section ok

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1

Internal forces: N = -62,820 kN; My = 7,360 kNm; M, = 0,000 kNm
Critical combination check: buckling compression and bending moment:

Standard EN 1993-1-1/Czech Rep..

Section capacity
Section resistance when checking stability
Perforated section capacity

Section HE 140 B

Cross-sectional area: A = 4,296E03 mm?2
Centre of gravity position:

yr=70,0mm zy=70,0 mm

Second moments of area:

ly = 1,509E07 mm4 I, = 5,497E06 mm4
Cross-section moduli:
Wy 1 =-2,156E05 mm3
Wy » = 2,156E05 mm3
Torsion constant:

Iy = 2,006E05 mm#4
Warping constant:

I, = 2,248E10 mmé6
Plastic cross-section moduli:

Wiy = 2,454E05 mm3 Wy, , = 1,198E05 mm3

W, 1 = 7,852E04 mm3
W, 5 = -7,852E04 mm3

Material: EN 10210-1: S 235
Material characteristics:

Yield strength fy 235,0 MPa
Ultimate strength  f, 360,0 MPa
Elastic modulus E 210000 MPa
Shear modulus G 81000 MPa

LTB parameters

End condition factors:  ky = -
l,2= 3,400 m My: Shape no.3
lys = No input M;: Shape no.2

vy =

: ymo = 1,000
:yvr = 1,000
Coyme = 1,250

k,=0.7R ky=1.0

-1,000

24,6 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA
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Podelné IPE 160

Standard EN 1993-1-1/Czech Rep..

I I

~N

| Section capacity * YMo
Section resistance when checking stability DoYML
Perforated section capacity T YMm2

Section IPE 160

Cross-sectional area: A = 2,009E03 mm?2
Centre of gravity position:

yr=41,0mm zy =80,0 mm

Second moments of area:

ly = 8,693E06 mm4 I, = 6,831E05 mm4
Cross-section moduli:

W1 = 1,666E04 mm3

160,0

5,0

Wy,1 =-1,087E05 mm3
Wy > = 1,087E05 mm3
Torsion constant:

Iy = 3,600E04 mm#4
Warping constant:

I, = 3,960E09 mmé6
Plastic cross-section moduli:

Wiy = 1,239E05 mm3 Wy, , = 2,610E04 mm3

W, 5 = -1,666E04 mm3

Material: EN 10210-1: S 235
Material characteristics:

Results - Decisive load: Zat. pfipad 1
Check of shear due to torsion:
Stress:
Strength: trq = 135,677 MPa
14,389+0,000 < 135,677 Pass
Check of shear due to shear force V:
26,880 kN < 127,199 kN  Pass
Check of shear due to shear force Vy:
2,410 kN < 135,427 kN Pass

) M K Yield strength fy 235,0 MPa
L = | Ultimate strength  f, 360,0 MPa
T 82,0 . Elastic modulus E : 210000 MPa
’ ! Shear modulus G 81000 MPa
Internal forces in system of cross-section coordinates
Load with maximal utilization
Zat. pfipad 1
N = 3,060 kN
V, = 26,880 kN My = 20,190 kNm
Vy = 2,410 kN M, = -0,470 kNm
Ty = 0,070 kNm
T, = 0,000 kNm B = 0,000 kNm2
Buckling parameters LTB parameters
Length: 3,600 m End condition factors:  ky= - k;=1.0 ky=1.0
L,=100m  k;=1000  L¢z=1,000m l;2= 1,000 m M,: Shape no.4 zp= 0,500
Ly =3,600 m ky =0,500 Lcr,y =1,800m Iyl = No input M,: Shape no.4 yp =

; Cross-section class: 1

1 = 14,389 MPa; 1, = 0,000 MPa

Internal forces: N = 3,060 kN; My =20,190 kNm; M, =-0,470 kNm
Critical combination check: simple tension and bending moment:
Resistances: Ng = 472,115 kN; Mva = 27,318 kNm; M, g = -6,134 kNm
| 0,006 + 0,739 + 0,077 | =]0,822|<1 Pass

Member slenderness: 54,7

Section ok

1,000
1,000
1,250

82,2 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA
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Ram UPE140

Section capacity

9,0

a

yt=21,7 mm

140,0
N

Torsion constant:

15,0 Warping constant:

\_

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1

Check of shear due to shear force V;:

10,390 kN < 111,662 kN  Pass

Internal forces: N = -1,620 kN; My =5,430 kNm; M, = 0,000 kNm

Critical combination check: buckling compression and bending moment:
Buckling Y: Resistances: Ng = -384,798 kN; My g = 16,202 kNm

| 0,004 + 0,335+ 0,000 =]|0,339|<1 Pass

Buckling Z: Resistances: N =-199,711 kN; My g = 16,202 kNm

| 0,008 + 0,335+ 0,000 | =|0,343|<1 Pass

Member slenderness: 107,3

Section ok

Section UPE 140
Cross-sectional area: A = 1,840E03 mm?2
Centre of gravity position:

z7 =70,0 mm
Second moments of area:

ly = 6,000E06 mm4
Cross-section moduli:
Wy, 1 = -8,564E04 mm3
Wy > = 8,564E04 mm3

Ik = 4,050E04 mm#4

l, = 2,200E09 mm®6
Plastic cross-section moduli:
Wiy = 9,884E04 mm3

Standard EN 1993-1-1/Czech Rep..

Section resistance when checking stability
Perforated section capacity

I, = 7,870E05 mm#4

Material: EN 10210-1: S 235
Material characteristics:

5 Yield strength fy 235,0 MPa
L Ultimate strength  f, 360,0 MPa
¥ 65,0 ¥ Elastic modulus E 210000 MPa
Shear modulus G 81000 MPa
Internal forces in system of cross-section coordinates
Load with maximal utilization
Zat. pfipad 1
N = -1,620 kN
V, = 10,390 kN My = 5,430 kNm
Vy = 0,000 kN M, = 0,000 kNm
Ty = 0,000 kNm
T, = 0,000 kNm B = 0,000 kNm2
Buckling parameters LTB parameters
Length: 4,440 m End condition factors: ky = -
L,=4440m  k;=0500  L¢z=2220m l,1= 4,440 m My: Shape no.6
Ly =4,440 m ky =0,500 Lcr,y =2,220m |yl = No input M,: Shape no.4

W, 1 = 1,819E04 mm3
W, 5 = -3,622E04 mm3

W, = 3,258E04 mm3

k; =05 ky=0.5

© ymo = 1,000
 ym1 = 1,000
oy = 1,250

zp= 0,500

yp =

34,3 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA

Archivni ¢islo: EGP 5043-F-180621
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Pricle IPE 140

>

I I

140,0
<
N

6,9

Internal forces in system of cross-section coordinates
Load with maximal utilization

Zat. pfipad 1

N = -2,260 kN

V, = 11,940 kN My = 13,100 kNm
Vy = 0,150 kN M, = 0,000 kNm
Ty = 0,020 kNm

T, = 0,000 kNm B = 0,000 kNm2
Buckling parameters

Length: 4,440 m

L, =4,440m k, = 1,000 Lerz =4,440m
Ly=4,440m  k,=1000 Lgy=4440m

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1
Check of shear due to torsion:

Stress: 1 =5,633 MPa; 1, = 0,000 MPa

Strength: trgq = 135,677 MPa

5,633+0,000 < 135,677 Pass

Check of shear due to shear force V:

11,940 kN < 102,563 kN  Pass

Check of shear due to shear force Vy:

0,150 kN < 117,179 kN  Pass

Internal forces: N = -2,260 kN; My =13,100 kNm; M, = 0,000 kNm

Buckling Y: Resistances: Ng = -301,876 kN; Mva = 20,760 KNm
| 0,007 + 0,631 +0,000|=|0,639|<1 Pass

Buckling Z: Resistances: Ng = -42,014 kN; My'R = 20,760 KNm

| 0,054 +0,631+0,000|=|0,685|<1 Pass

Member slenderness: 268,5

Section ok

Standard EN 1993-1-1/Czech Rep..

Section capacity
Section resistance when checking stability
Perforated section capacity

Section IPE 140

Cross-sectional area: A = 1,643E03 mm?2
Centre of gravity position:

yr=36,5mm zr=70,0mm

Second moments of area:

ly=5,412E06 mm4 |, = 4,492E05 mm4
Cross-section moduli:
Wy, 1 = -7,732E04 mm3
Wy > = 7,732E04 mm3
Torsion constant:

lx = 2,450E04 mm#4
Warping constant:

I, = 1,980E09 mm6
Plastic cross-section moduli:

Wy = 8,834E04 mm3 W/, , = 1,925E04 mm3

W, 1 = 1,231E04 mm3
W, 5 = -1,231E04 mm3

Material: EN 10210-1: S 235
Material characteristics:

Yield strength fy 235,0 MPa
Ultimate strength  f, 360,0 MPa
Elastic modulus E 210000 MPa
Shear modulus G 81000 MPa

LTB parameters
Buckling neglected

Critical combination check: buckling compression and bending moment:

© ymo = 1,000
 ym1 = 1,000
oy = 1,250

68,5 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA

Archivni ¢islo: EGP 5043-F-180621
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Pricle UPE140

Standard EN 1993-1-1/Czech Rep..

9,0

Section capacity
Section resistance when checking stability

a

Perforated section capacity

Section UPE 140

Cross-sectional area: A = 1,840E03 mm?2
Centre of gravity position:

yr=21,7mm zy=70,0 mm

Second moments of area:

ly = 6,000E06 mm4 1, =7,870E05 mm4
Cross-section moduli:

Wy 1 = -8,564E04 mm3 W, ; = 1,819E04 mm3

140,0

5,0

\_

Wy > = 8,564E04 mm3
Torsion constant:

Iy = 4,050E04 mm#4
Warping constant:

I, = 2,200E09 mmé6
Plastic cross-section moduli:

Wiy = 9,884E04 mm3 Wy, , = 3,258E04 mm3

W, 5 = -3,622E04 mm3

Material: EN 10210-1: S 235
Material characteristics:

Load with maximal utilization

Zat. pfipad 1

N = -0,760 kN
V, = 15,060 kN
Vy = 0,710 kN
Ty = 0,020 kNm
T, = 0,000 kNm

Buckling parameters
Length: 4,440 m
L, =4,440m
Ly=4,440m

k, = 1,000
ky = 1,000

Yield strength fy 235,0 MPa

N Ultimate strength  f, 360,0 MPa
Elastic modulus E 210000 MPa

65.0 ¥ Shear modulus G 81000 MPa

Internal forces in system of cross-section coordinates

My = 11,250 kNm
M; = -0,200 kNm
B = 0,000 kNm2
LTB parameters
Buckling neglected
Lerz =4,440m
Lery =4,440m

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1

Check of shear due to torsion:

Stress: 1t = 4,444 MPa; 1, = 0,000 MPa

Strength: trgq = 135,677 MPa

4,444+0,000 < 135,677 Pass

Check of shear due to shear force V;:

15,060 kN < 110,847 kN Pass

Check of shear due to shear force Vy:

0,710 kN < 136,164 kN  Pass

Internal forces: N = -0,760 kN; My =11,250 kNm; M, =-0,200 kNm

Critical combination check: buckling compression and bending moment:
Buckling Y: Resistances: Ng = -278,739 kN; My'R = 23,228 kKNm; Mz gr =-7,656 kNm
| 0,003 + 0,484 + 0,026 | =] 0,513 | <1 Pass

Buckling Z: Resistances: Ng = -67,184 kN; My'R = 23,228 kKNm; Mz g = -7,656 kNm
| 0,011 + 0,484 + 0,026 | =] 0,522 | <1 Pass

Member slenderness: 214,7

Section ok

YMO =
CYM1L =
LYM2

1,000
1,000
1,250

52,2 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA

Archivni ¢islo: EGP 5043-F-180621
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Nosnik schodisté

9,0

a

140,0
N

5,0

\_

L 65,0 L
4

-

Internal forces in system of cross-section coordinates
Load with maximal utilization

Zat. pfipad 1

N = -0,080 kN

V, = 8,800 kN My = 3,090 kNm
Vy = 0,790 kN M, = -0,270 kNm
Ty = 0,010 kNm

T, = 0,000 kNm B = 0,000 kNm2
Buckling parameters

Length: 1,270 m

L,=1,270 m k, = 1,000 Lerz=1,270m
Ly=1270m ky = 1,000 Lery =1,270m

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1
Check of shear due to torsion:

Stress: 1 = 2,222 MPa; 1, = 0,000 MPa

Strength: trq = 135,677 MPa

2,222+0,000 < 135,677 Pass

Check of shear due to shear force V:

8,800 kN < 111,255 kN  Pass

Check of shear due to shear force Vy:

0,790 kN < 137,077 kN Pass

| 0,000 + 0,192 +0,035|=]0,228| <1 Pass

Buckling Z: Resistances: My,R = 16,087 kNm; M g = -7,656 kNm
| 0,000 + 0,192 +0,035|=]0,228| <1 Pass

Member slenderness: 61,4

Section ok

Internal forces: N = -0,080 kN; My =3,090 kNm; M, =-0,270 kNm
Critical combination check: buckling compression and bending moment:
Buckling Y: Resistances: Ng = -424,300 kN; Mva =16,087 kNm; M, g = -7,656 kNm

Standard EN 1993-1-1/Czech Rep..

Section capacity
Section resistance when checking stability
Perforated section capacity

Section UPE 140

Cross-sectional area: A = 1,840E03 mm?2
Centre of gravity position:

yr=21,7mm zy=70,0mm

Second moments of area:

ly = 6,000E06 mm4 I, = 7,870E05 mm4
Cross-section moduli:
Wy, 1 = -8,564E04 mm3
Wy > = 8,564E04 mm3
Torsion constant:

Ix = 4,050E04 mm#4
Warping constant:

l, = 2,200E09 mm®6
Plastic cross-section moduli:

Wy = 9,884E04 mm3 Wy, , = 3,258E04 mm3

W, 1 = 1,819E04 mm3
W, 5 = -3,622E04 mm3

Material: EN 10210-1: S 235
Material characteristics:

Yield strength fy 235,0 MPa

Ultimate strength  f, 360,0 MPa

Elastic modulus E 210000 MPa

Shear modulus G 81000 MPa

LTB parameters

End condition factors:  ky= - k;=1.0 ky=1.0

l2= 1,270 m
ly1 = No input

Zp =
yp =

My: Shape no.4
M;: Shape no.4

© ymo = 1,000
 ym1 = 1,000
oy = 1,250

1,000

22,8 % PASS

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA
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Zavétrovani 40x40x3,2

K.

32

40,0

Q
N

4

40,0

s

x

Load with maximal utilization

Zat. pfipad 1

N = -3,070 kN
V, = 0,000 kN
Vy = 0,000 kN
Ty = 0,000 kNm
T, = 0,000 kNm

Buckling parameters
Length: 5,000 m
L, =5,000 m
Ly =5,000m

k, = 1,000
ky = 1,000

Member slenderness: 335,8

Section ok

My =
M,

B

Internal forces in system of cross-section coordinates

0,000 kNm
0,000 kNm

0,000 kNm?2

Ler.z = 5,000 m
Lery =5,000m

Results - Decisive load: Zat. pfipad 1; Cross-section class: 1

Internal forces: N = -3,070 kN; My = 0,000 kNm; M, = 0,000 kNm

Critical combination check: buckling compression and bending moment:
Buckling Y: Resistances: Ng = -7,979 kN
| 0,385 + 0,000 + 0,000 |=]0,385|< 1
Buckling Z: Resistances: N = -7,979 kN
| 0,385 + 0,000 + 0,000 | =| 0,385 | < 1

Pass

Pass

Standard EN 1993-1-1/Czech Rep..

Section capacity
Section resistance when checking stability
Perforated section capacity

Section MSH 40 x 40 x 3.2
Cross-sectional area: A = 4,600E02 mm?2
Centre of gravity position:

yr=20,0mm zy=20,0mm

Second moments of area:

ly=1,020E05 mm4 I, = 1,020E05 mm4
Cross-section moduli:
Wy, 1 = -5,031E03 mm3
Wy, > = 5,031E03 mm3
Torsion constant:

Ik = 1,595E05 mm#4
Plastic cross-section moduli:

Wy = 6,179E03 mm3 Wy, , = 6,179E03 mm3

W, 1 = 5,031E03 mm3
W, 5 = -5,031E03 mm3

Material: EN 10210-1: S 235
Material characteristics:

Yield strength fy 235,0 MPa
Ultimate strength  f, 360,0 MPa
Elastic modulus E 210000 MPa
Shear modulus G 81000 MPa

© Y™Mo
©oTM1
©oTM2

= 1,000
1,000
1,250

38,5 % PASS

UJV Rez, a. s.

Archivni ¢islo: EGP 5043-F-180621
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2.2.2 ASSESSMENT OF CONECTION

1 HEB 140 + U140 + IPE 160 - column-beam
1.1 Connection scheme

column-beam Welded

IPE 140 - EN 10210-1 : S 235

HE 140 B - EN 10210-1: S 235

column-beam Bolts in fin plate

I-prafez 82x160 - EN 10210-1: S 235

HE 140 B - EN 10210-1 : S 235

UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 29/40
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1.2 Data recapitulation

1.2.1 Column
Profile
Section: HE 140 B

cross-section height :h =140,0 mm
section width : b =140,0 mm
Material: EN 10210-1: S 235

Yield strength : fy =235,0 MPa
Geometry

column length : L =10000,0 mm

1.2.2 Connection to right joint side - Welded

Joint position

vertical rotation :a=0,00°
spacing from reference :L;=0,0 mm
plane

Profile

Section: IPE 140

cross-section height : h=140,0 mm
section width :b=73,0mm
Material: EN 10210-1 : S 235

Yield strength : fy =235,0 MPa

Beam welding - fillet weld around
height of weld on web Sayw=3,0mm

web thickness
flange thickness

Ultimate tensile strength

reference plane

horizontal rotation

web thickness
flange thickness

Ultimate tensile strength

height of weld on flange

1.2.3 Connection to right web side - Bolts in fin plate

Joint position

vertical rotation :a=0,00°
spacing from reference :L,=0,0 mm
plane

Profile

Section: |-prifez 82x160

cross-section height :h=160,0 mm
top flange width b =82,0mm
bottom flange width . by = 82,0 mm
Material: EN 10210-1 : S 235

Yield strength : fy =235,0 MPa

Cantilever welding
weld height

Fin plate

Dimensions
height

width

thickness
beam offset

Material: EN 10210-1: S 235

elastic modulus
yield strength
ultimate strength

D Aw,%d = 4,0 mm

horizontal rotation

stem thickness
top flange thickness
bottom flange thickness

Ultimate tensile strength

weld length

:bp=151,0 mm
: hIO =120,0 mm
p= 10,0 mm
;a1 =76,0mm

: E = 210000,0 MPa
:f, = 235,0 MPa
: fy = 360,0 MPa

‘tyw =7,0mm
4 =12,0 mm

 f, = 360,0 MPa

: Lgr =200,0 mm

:B=0,00°

Ctyw = 4,7 mm
$t=6,9 mm

: f, = 360,0 MPa

Ay f=50mm

:B=0,00"°

“tw =10,0 mm
‘g = 7,4 mm
i =7,4mm

: f, = 360,0 MPa

: Lw,2%d = 120,0 mm

UJV Rez, a. s.
divize ENERGOPROJEKT PRAHA

Archivni ¢islo: EGP 5043-F-180621
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Bolts

Type: Hrubé Srouby ( M16)

shank length :L=75,0mm thread length ' Lp=38,0mm
Material: Bolt 8.8

Yield strength - fyp = 640,0 MPa Ultimate tensile strength : fup = 800,0 MPa

Distribution of bolts
e; =[30,0], e, =[30,0, 60,0]
Bolt head on beam side

1.3 Results

1.3.1 Connection to right joint side - Welded

Bending capacity

Decisive component : Beam flange in compression

Analysis * My Rrd = 20,76 KNm > My g4 = 7,36 KNm VYHOVUJE
Shear capacity

Decisive component : Column wall in shear

Analysis ' Vz.rd = 159,72 kN > V, g4 = 52,57 kN VYHOVUJE
Welds capacity

Critical point  : Top flange

Max utilization : (29,83%)

Bend stiffness

Initial stiffness  : S jnj = 6966,49 kNm/rad

Secant stiffness : Sjgq = 6966,49 kNm/rad

Secant stiffness : Sjrq = 2331,13 kNm/rad

Classification : fixed

1.3.2 Connection to right web side - Bolts in fin plate
Axial capacity

Decisive component : Shear resistance of bolts

Analysis : Ny rd = 120,32 kN > Ny gq = 3,06 kN VYHOVUJE
Shear capacity

Decisive component : Shear resistance of bolts

Analysis :VzRd = 28,20 kN > V; g4 = 26,88 kN VYHOVUJE
Welds capacity

Critical point  : Plate welding

Max utilization : (13,53%)

1.3.3 Warning
0 styenik: v zatéZovacim stavu "ZatéZovaci pFipad 1" nejsou spinény podminky rovnovahy: My =-7,36 kNm; X
Fx =-38,82kN; £ Fy =-3,06 kN; £ F, = 2,26 kN

UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 31/40
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2 Ipe 160 + IPE 140 - primary beam-beam
2.1 Connection scheme

primary beam-beam Bolts in fin plate

IPE 140 - EN 10210-1: S 235

10-1:

I_) ;l
IPE 160 - EN 10210-1 : S 235

2.2 Data recapitulation
Primary beam

Profile

Section: IPE 160

cross-section height : h=160,0 mm web thickness ttw=5,0mm
section width :b=82,0mm flange thickness t=7,4mm
Material: EN 10210-1 : S 235

Yield strength : fy =235,0 MPa Ultimate tensile strength : fy = 360,0 MPa
2.2.1 Connection at right flange - Bolts in fin plate

Joint position

vertical rotation a=0,00° horizontal rotation :B=0,00"°
spacing from reference :L,=0,0 mm

plane

Profile

Section: IPE 140

cross-section height :h=140,0 mm web thickness “tw=4,7mm
section width :b=73,0mm flange thickness 1 t=6,9 mm
Material: EN 10210-1 : S 235

Yield strength - fy = 235,0 MPa Ultimate tensile strength : f, = 360,0 MPa
Beam end

top cut width 2 b1 =20,0mm

top cut height :hy =25,0mm

Cantilever welding

weld height Ay oed = 4,0 mm weld length : Lw.%d = 105,0 mm
Fin plate

Dimensions

height : bp =100,0 mm

width - hp =105,0 mm

thickness 1t = 10,0 mm

beam offset ;a; =20,0mm

UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 32/40
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Material: EN 10210-1: S 235

elastic modulus : E =210000,0 MPa

yield strength - fy = 235,0 MPa

ultimate strength : fy = 360,0 MPa

Bolts

Type: Hrubé Srouby ( M12)

shank length :L=50,0 mm thread length : Lp = 30,0 mm
Material: Bolt 8.8

Yield strength - fyp = 640,0 MPa Ultimate tensile strength : fup = 800,0 MPa

Distribution of bolts
ey =[30,0], e, =[30,0, 45,0]
Bolt head on beam side

2.3 Results

2.3.1 Connection at right flange - Bolts in fin plate

Axial capacity

Decisive component : Shear resistance of bolts

Analysis :NyxRrd = 64,72 kKN > Ny gq = 2,76 KN VYHOVUJE
Shear capacity

Decisive component : Shear resistance of bolts

Analysis :VzRrd = 18,55 KN >V, gq = 11,94 kN VYHOVUJE
Welds capacity

Critical point  : Plate welding

Max utilization : (6,96%)

3 HEB 140 + HEA 140 - column-beam
3.1 Connection scheme

column-beam Welded

HE 140 B - EN 10210-1 : S 235

HE 140 B - EN 10210-1 : S 235

UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 33/40
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3.2 Data recapitulation

3.2.1 Column
Profile

Section: HE 140 B

cross-section height :h=140,0 mm web thickness (tw=7,0mm
section width : b =140,0 mm flange thickness (tr=12,0 mm
Material: EN 10210-1: S 235

Yield strength : fy =235,0 MPa Ultimate tensile strength : fy = 360,0 MPa
Geometry

column length : L =10000,0 mm reference plane . Lgr = 4000,0 mm
3.2.2 Connection to right joint side - Welded
Joint position

vertical rotation :a=0,00° horizontal rotation :p=0,00"°
spacing from reference :L;=0,0 mm

plane

Profile

Section: HE 140 B

cross-section height : h=140,0 mm web thickness tw=7,0mm
section width : b =140,0 mm flange thickness (t=12,0 mm
Material: EN 10210-1 : S 235

Yield strength : fy =235,0 MPa Ultimate tensile strength : fy = 360,0 MPa
Beam welding - fillet weld around

height of weld on web Sayw=3,0mm height of weld on flange sayf=50mm
3.3 Results

3.3.1 Connection to right joint side - Welded

Bending capacity

Decisive component : Column wall in shear

Analysis My rg = 20,44 KNm > My g4 = 2,88 KNm VYHOVUJE
Shear capacity

Decisive component : Column wall in shear

Analysis :VzRrd = 159,72 kN >V g4 = 20,53 kN VYHOVUJE
Welds capacity

Critical point  : Web

Max utilization : (9,98%)

Bend stiffness

Initial stiffness  : Sjjnj = 6687,70 kNm/rad

Secant stiffness : Sjgq = 6687,70 kNm/rad

Secant stiffness : Sjrq = 2237,85 kNm/rad

Classification : semirigid

3.3.2 Warning
B styenik: v zatéZovacim stavu "ZatéZovaci pFipad 1" nejsou spinény podminky rovnovahy: My =-5,80 kNm; X
Fx =-121,66 kN; X F, = 2,90 kN
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2.2.3 ASSESSMENT OF ANCHORING

www.hilti.com

=TT

Profis Anchor 2.7.7

Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 1

Project: Beer - Nuvia
Fastening Point: Anchoring K-1
Date: 26.6.2018

Specifier's comments:

1 Input data

Anchor type and size:

Effective embedment depth:

Material:

Approval No.:
Issued | Valid:

Proof:

Stand-off installation:

Baseplate:
Profile:

Base material:
Installation:
Reinforcement:

Geometry [mm] & Loading [kN, kNm]

HIT-RE 500 V3 + HZA M12

Netopt = 70 MM (Nggjimt = 220 mm)

B500B

ETA 16/0143

12.7.2017 | -

Design method ETAG BOND (EOTA TR 029)
without clamping (anchor); restraint level (baseplate): 2,00; e, = 10 mm; t = 10 mm
Hilti Grout: , multipurpose, f; g = 30,00 N/mm?

lex Iy x t=170 mm x 260 mm x 10 mm; (Recommended plate thickness: not calculated
IPB/HEB; (L x W x T x FT) = 140 mm x 140 mm x 7 mm x 12 mm

cracked concrete, C20/25, f; e = 25,00 N/mm? h = 500 mm, Temp. short/long: 40/24 °C
hammer drilled hole, Installation condition: Dry

No reinforcement or Reinforcement spacing >= 150 mm (any @) or >= 100 mm (@ <= 10 mm)
no longitudinal edge reinforcement

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan

UJV Rez, a. s.

Archivni ¢islo: EGP 5043-F-180621
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LT

www.hilti.com Profis Anchor 2.7.7
Company: Page: 3

Specifier: Project: Beer - Nuvia

Address: Fastening Point: Anchoring K-1

Phone | Fax: Date: 26.6.2018
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4 Shear load (EOTA TR 029, Section 5.2.3)

Load [kN] Capacity [kN] Utilisation py [%] Status
Steel failure (without lever arm)* N/A N/A N/A N/A
Steel failure (with lever arm)* 1,171 4,571 26 OK
Pryout failure** 2,342 52,208 5 OK
Concrete edge failure in direction ** N/A N/A N/A N/A

* most unfavourable anchor **anchor group (relevant anchors)

4.1 Steel failure (with lever arm)

| [mm] oM
21 2,00
Nsa/ Nras 1 - Nsg/ Nrys MZi.s [kNm] Mgis = MRs (1 - Nsg/Neys) [kNm]
0,000 1,000 0,072 0,072
VB = am * Mgics / 1 [kN] TMsby VEgs [kN] Vg [kN]
6,857 1,500 4571 1,171

4.2 Pryout failure (concrete cone relevant)

Ao [mm?] A2 [mm?] Cery [MM] Sen [Mm] k-factor ks
81900 44100 105 210 2,000 7,200
€1,y [Mm] Y ectN €y [mm] Y ec2N Y sN Y reN
0 1,000 0 1,000 1,000 1,000
N [kN] YMep Vra.cp [KN] Vsq [kN]
21,084 1,500 52,208 2342

5 Displacements (highest loaded anchor)
Short term loading:

Ngy = 0,000 [kN] 8N = 0,000 [mm]

Vg = 0,867 [kN] Sy = 0,043 [mm]
Snv = 0,043 [mm]

Long term loading:

Ngx = 0,000 [kN] SN = 0,000 [mm]

Vgx = 0,867 [kN] Sy = 0,069 [mm]
Snv = 0,069 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concretel Shear displacements
are valid without friction between the concrete and the baseplate! The gap due to the drilled hole and clearance hole tolerances are not
included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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6 Warnings

The anchor design methods in PROFIS Anchor require rigid anchor plates per current regulations (ETAG 001/Annex C, EOTA TR029, efc.).
This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the anchor plate is
assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Anchor calculates the minimum
required anchor plate thickness with FEM to limit the stress of the anchor plate based on the assumptions explained above. The proof if the
rigid base plate assumption is valid is not carried out by PROFIS Anchor. Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Checking the transfer of loads into the base material is required in accordance with EOTA TR 029, Section 7!

The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 4.1 of EOTA TR029! For larger
diameters of the clearance hole see Chapter 1.1. of EOTA TR029!

The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

Characteristic bond resistances depend on short- and long-term temperatures.

Edge reinforcement is not required to avoid splitting failure

Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7 Installation data

Baseplate, steel: - Anchor type and size: HIT-RE 500 V3 + HZA M12
Profile: IPB/HEB; 140 x 140 x 7 x 12 mm Installation torque: 0,040 kNm

Hole diameter in the fixture: d; = 14 mm Hole diameter in the base material: 16 mm

Plate thickness (input): 10 mm Hole depth in the base material: 90 mm
Recommended plate thickness: not calculated Minimum thickness of the base material: 122 mm

Drilling method: Hammer drilled
Cleaning: Compressed air cleaning of the drilled hole according to instructions for use is required

7.1 Recommended accessories

Drilling Cleaning Setting
« Suitable Rotary Hammer + Compressed air with required + Dispenser including cassette and mixer
+ Properly sized drill bit accessories to blow from the bottom of + For deep installations, a piston plug is
the hole necessary
* Proper diameter wire brush + Torque wrench
aY
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Coordinates Anchor [mm]
Anchor X y Cx Cix Cy Ciy
1 0 -90 - - - -
2 0 90 - - - -
Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor (¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the
data you put in. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or
suitability for a specific application.

You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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UJV Rez, a. s. Archivni &islo: EGP 5043-F-180621 Strana 39/40
divize ENERGOPROJEKT PRAHA



SUJVS UJV Rez, a. s.
Divize @ENERGOPROJEKT PRAHA

3 CONCLUSION

The steel structure is designed with respect all of allowed EN norm. From the
calculation. From the calculation above, it is clear that the hall is designed safely and
suitably.
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