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Priloha €. 1 — Vypocet kritického momentu
v softwaru LT Beam



LTBeamN

v 1.0.3

CALCULATION SHEET

21/05/2017 This software has been developed by CTICM




LTBeamN

v1.03

| - PARAMETERS

1.1 - General parameters

Projected total length :

Initial discretization of the beam :

1.2 - Material

Name :

Young modulus :

L=20m

Ny = 100 elements

Steel

E =210000 MPa

Shear modulus : G = 80769 MPa
Poisson factor : v=0,3
Density : p = 7850 kg/m3
1.3 - Sections
Alignment of sections : Bottom
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Figure 1 : Profile in long with section numbers.

21/05/2017
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LTBeamN

v10.3
- Section No. 1 : DIM 430x300
Abscissa from the left end of the beam : x=0m
Type: By dimensions
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Figure 2 : Section No. 1 (DIM 430x300).
Main geometrical properties :
Zg =0cm
Zg =21,5¢cm
Iy = 39148 crf
l, =6300,4 ot
l = 55,74 om? (Villette)
ly =2 726E+6 cmP
Other geometrical properties :
A = 104,31 o
A\,y =84 cm? A, = 22,41 cm?
Weiysup = 1820,8 cm?
Wel’y’inf =1820,8 cm® W, 2 = 420,03 cm?3
WpI y =1953,5 cm? WpI 5 = 632,59 cm3

Stiffness relaxations :

o : Continuous
v' : Continuous
o' : Continuous
w : Continuous
21/05/2017 Software use conditions apply 2/23




LTBeamN

v1.03

- Section No. 2 : DIM 830x300

Abscissa from the left end of the beam :

Type:

Xx=10m

By dimensions

415

Figure 3 : Section No. 2 (DIM 830x300).

Main geometrical properties :

Zg =0cm

Zg =41,5¢cm

Iy = 161680 cm?*

L, = 6300,9 om?t

l = 57,4 cnf* (Villette)
Ly =1,049E+7 cnP

Other geometrical properties :

A = 124,31 cn?
A,  =8icmP

Wy, sup = 38959 om?
W, e = 3895,9 o
W,  =4239,80m

Stiffness relaxations :

o : Continuous
V' : Continuous
o' : Continuous
w' : Continuous

A,  =4241cmR
W,,  =420,06 omd
W,,  =63509cmd

21/05/2017

Software use conditions apply

3123




LTBeamN -
v1.0.3 Ct I

- Section No. 3 : DIM 430x300

Abscissa from the left end of the beam : x=20m
Type: By dimensions
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Figure 4 : Section No. 3 (DIM 430x300).

Main geometrical properties :

Zg =0cm

Zg =21,5¢cm

Iy = 39148 ot

L, = 6300,4 om?t

l = 55,74 om? (Villette)
Ly =2, 726E+6 cnP

Other geometrical properties :

A = 104,31 orr?

Ay = 84 cm? A,  =2241cm
Wy, sup = 18208 om?

Wy e = 1820,8 omd W,,  =420,03am?
Wy = 1953,5 cmP Wi = 632,59 cm?3

Stiffness relaxations :

o : Continuous
v' : Continuous
o' : Continuous
w : Continuous
21/05/2017 Software use conditions apply 4/23




LTBeamN u
cti

1.4 - Lateral restraints
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Figure 5 : Profile in long with restraint numbers.

- Restraint No. 1 :

Type: Ponctual
Abscissa from the left end of the beam : x=0m
Vertical position from the shear centre : z=0cm

Restraint conditions :

v . Fixed
o . Fixed
V' - Free
o' - Free

- Restraint No. 2 :

Type : Continuous
Coordinates of the left end :
Abscissa from the left end of the beam : X;=0m
Vertical position from the shear centre : z,=21,5¢cm
Coordinates of the right end :
Abscissa from the left end of the beam : Xy =9,99m
Vertical position from the shear centre : z,=41,48cm

Restraint conditions :
v . Fixed

21/05/2017 Software use conditions apply 5123




LTBeamN

v1.03

0 - Free
v' - Free

- Restraint No. 3 :

Type:
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v . Fixed
) . Free
v . Free
o' . Free

- Restraint No. 4 :

Type:

Coordinates of the left end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Coordinates of the right end :

Abscissa from the left end of the beam :

Vertical position from the shear centre :

Restraint conditions :

v . Fixed
&) - Free
v' - Free

- Restraint No. 5§ :

Type :
Abscissa from the left end of the beam :
Vertical position from the shear centre :

Restraint conditions :

v . Fixed
5 - Fixed
V' - Free
o' - Free

Ponctual
Xx=10m

z=0cm

Continuous

X, =10,01 m

z, = 41,48 cm

x2=20m

Z, =21,5¢cm

Ponctual
Xx=20m

z=0cm

21/05/2017 Software use conditions apply
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LTBeamN '
v1.0.3 Ct I

1.5 - Supports
= | —
1
i 2 i

Figure 6 : Profile in long with support numbers.

- Support No. 1 :
Abscissa from the left end of the beam : x=0m
Support conditions :
u . Fixed
w . Fixed
w' . Free
- Support No. 2 -
Abscissa from the left end of the beam : Xx=20m

Support conditions :

u - Free
W . Fixed
w' - Free

21/05/2017 Software use conditions apply 7123




LTBeamN

v1.03

Il -LTB CALCULATION

fil.1 - LTB modes

Requested number of modes :

Blocked moment diagram :

Blocked axial force diagram :

The TAPER effect is taken into account

Table 3 : LTB modes.

No

No

Mode T Mmax)Cr [kN.m] XM, 00) [M] Nmax)Cr [kN] X(Nyax) [M]
1 28,45 -1422,9 10 0 10
.2 - Mode shapes
- Mode 1
Table 4 : Mode 1.
Mode Her I\/Imx)cr [kN.m] XM, ) [M] Nmax)cr [kN] X(Npax) [M]
1 28,45 -1422,9 10 0 10

Figure 13 : Mode shape in 3D (Mode 1).

21/05/2017

Software use conditions apply
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Pfiloha €. 2 — Vypocet stfeSniho nosniku PN-1
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ACB+

v3.11 Beam 1
Parameters
General Parameters

Non composite Beam

Configuration :
Cutting :

End supports :

Horizontal span length :

Total number of openings :
Diameter of the openings :
Spacing between openings center :
Web post width :

Web post slenderness :

End web posts widths :

Height of the cellular beam :

Mass :
Total paint surface :
Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Ratio of flanges area :
Ratio H,/ g :
Opening slenderness :
Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam - to the adjacent left beam :
- to the adjacent rigth beam :

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

Lateral restraint

Concentrated lateral restraints :

Straight beam with constant height
Process ArcelorMittal Cellular Beam

Simply supported beam

L=20,00m

n=34

ag =527,3 mm

e =580,0 mm
w=e-g;=527mm
a=elay;=1100

Wongy = 166,4 mm  wg,q . = 166,4 mm

H, = 694,3 mm
m = 2584 kg
S =236,83 m2
S'=30,83 ¥
M=111,89 nr'
M' = 33,67 mr!

(O t)max ! (bf thmin = 1,00 < 4,50

H,/ 89 = 1,32 1,25 < H,/ 8y < 4,00
B =ay /1, = 45,85 < 90,00

h, /t, = 52,02 < 124,0;, = 102,3

Ly =2,500 m
L, =2,500 m

e

dy = 1,250 m
dp =1,250 m
d, +d,=2500m

X (m) Lateral restraints
1 0,0 Both flanges Origin section
2 20,00 Both flanges End section

26/03/2017

Software use conditions apply

2129
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ACB+

v3.11 Beam 1

Cross-section

Upper chord Lower chord
Base profile HE 450 A HE 450 A
Grade S355 S355
h; (mm) 440,0 440,0
b; (mm) 300,0 300,0
t; (mm) 21,0 21,0
t,, (mm) 11,5 11,5
re (mm) 27,0 27,0
| 300,0
I
T __ __
Ve _ N/ &
w
<
[=2)] » [«] [$)] )]
€ 18 - |8 H X
w w W w w
w
X
- &
ANG A\ o
— | — ¥
| 300,0
I
Cross-section at web-post Cross-section at opening no 1
Cross-section properties Gross section Net section
Area (cm?2) 207,3 146,6
Position of the centroid (mm) 3471 3471
Inertia /yy (cm4) 175842 161795
Inertia /zz (cm#) 9466 9460

26/03/2017

Software use conditions apply
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ACB+

v3.11 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,27 KN/m
Arising from : Mass of the steel beam : 2584 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g4 (kN/m) X, (M) g, (kN/m)
2 0,0 2,175 20,00 2,175 Vertical
Reactions at supports : Left end : Ray = 34,42 kN
Rightend: Rg, =34,42kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (M) g4 (KN/m) X5 (M) 0, (kN/m)
1 0,0 -4,220 20,00 -4,220 Vertical
Reactions at supports : Left end : Ray = -42,20 kN
Rightend: Rg, =-42,20kN
Partial factors
Factors on the loads : Yo.sup = 1,350
vGint = 1,000
1Q =1,500
Factors on the resistance : ymo = 1,000
YM'] = 1,000
\{MZ = 1,250
YM,ﬁ = 1,000
Steel properties
Both chords
Steel S$355 M/ML
Reduction curve from EN 10025-4
Standard EN 10025-4 : 2004
Flange f, | f, (MPa) 345470
Web 1, | f, (MPa) 355470
Cross-section f, | f, (MPa) 3451470
Cross-section 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 4/29
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ACB+

v3.11

Beam 1

Load combinations

Ultimate Limit States

Serviceability Limit States

Fire Ultimate Limite States

U3 = 1,00G + 1,501
S1= 1,00G + 1,001

No combination

26/03/2017

Software use conditions apply
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ACB+

v3.11 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 1 - Comb. U3) : 1'M max = 0,058 <1 S
Resistance to normal force (Open. no 18 - Comb. U3) : 1N max = 0,086 <1 8
Resistance to shear force (Open. no 15 - Comb. U3) : LV max = 0,069 <1 S
Resistance to M+N interaction (Open. no 12 - Comb. U3) : IMNmax = 0,095 <1 §
Resistance to N+V interaction (Open. no 18 - Comb. U3) : INnvmax = 0,086 <1 8
Resistance to M+V interaction (Open. no 1 - Comb. U3) : I'Mvmax = 0,058 <1 S
Resistance to M+N+V interaction (Open. no 12- Comb. U3) . {\yy.max = 0.095 <1 S
Web checkings
Shear buckling check required (Post no 33 - Comb. U3) : Pvowmax = 0,017 <1 8
Posts checkings
Resistance to shear (Post no 1 - Comb. U3) : Ivhmax = 0,194 <1 §
Resistance to buckling (Post no 1 - Comb. U3) : b max = 0,257 <1 S
Minimum throat thickness (Post no 1 - Comb. U3) : Ain = 0,92 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 1,84 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 17 - Comb. U3) : UMgmax = 0,074 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U3) : lvgmax = 0,015 <1 S
Other checkings
Resistance to lateral torsional buckling Vitmax = 0914 <1 8
26/03/2017 Software use conditions apply 20/29
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ACB+

v3.11 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,27 KN/m
Arising from : Mass of the steel beam : 2584 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g4 (kN/m) X, (M) g, (kN/m)
2 0,0 2,175 20,00 2,175 Vertical
Reactions at supports : Left end : Ray = 34,42 kN
Rightend: Rg, =34,42kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (M) g4 (KN/m) X5 (M) 0, (kN/m)
1 0,0 0,560 20,00 0,560 Vertical
2 0,0 0,470 20,00 0,470 Vertical
Reactions at supports : Left end : Ray = 10,30 kN
Rightend: Rg, =10,30kN
Partial factors
Factors on the loads : Ye.sup = 1,350
Ginf = 1,000
1Q =1,500
Factors on the resistance : wo = 1,000
YM'] = 1,000
YM2 = 1,250
YM,ﬁ = 1,000
Steel properties
Both chords
Steel S355 M/ML
Reduction curve from EN 100254
Standard EN 10025-4 : 2004
Flange f, | f, (MPa) 3451470
Web f, | f,, (MPa) 355470
Cross-section fy | f, (MPa) 3451470
Cross-section s 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 4/29
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ACB+

v3.11 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 1 - Comb. U3) : UM max = 0,099 <1 S
Resistance to normal force (Open. no 17 - Comb. U3) : N max = 0,148 <1 8
Resistance to shear force (Open. no 15 - Comb. U3) : 1V max = 0,119 <1 S
Resistance to M+N interaction (Open. no 12 - Comb. U3) : I'MNmax = 0,164 <1 §
Resistance to N+V interaction (Open. no 17 - Comb. U3) : I'nvmax = 0,148 <1 8
Resistance to M+V interaction (Open. no 1 - Comb. U3) : I'Mvmax = 0,099 <1 S
Resistance to M+N+V interaction (Open. no 12- Comb. U3) . iyny.max = 0.164 <1 S
Web checkings
Shear buckling check required (Post no 1 - Comb. U3) : Ivbwmax = 0,030 <1 8
Posts checkings
Resistance to shear (Post no 1 - Comb. U3) : vhmax = 0335 <1 §
Resistance to buckling (Post no 1 - Comb. U3) : U'b max = 0,445 <1 S
Minimum throat thickness (Post no 1 - Comb. U3) : Ain = 1,59 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 3,18 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 17 - Comb. U3) : IMgmex = 0,128 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U3) : lvgmax = 0,026 <1 S
26/03/2017 Software use conditions apply 20/29
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ACB+

v311 Beam 1
Parameters
General Parameters

Non composite Beam

Configuration :
Cutting :

End supports :

Horizontal span length :

Total number of openings :
Diameter of the openings :
Spacing between openings center :
Web post width :

Web post slenderness :

End web posts widths :

Height of the cellular beam :

Mass :
Total paint surface :
Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Ratio of flanges area :

Ratio H, /gy :
Opening slenderness :
Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

Lateral restraint

Concentrated lateral restraints :

- to the adjacent left beam :
- to the adjacent rigth beam :

Straight beam with constant height
Process ArcelorMittal Cellular Beam

Simply supported beam

L=20,00m

n=24

gy = 768,5 mm

e =830,0 mm
w=e-g=615mm
o=¢e/la=1080

Weng = 70,7 mm  Wgq = 70,7 mm

H; = 1128 mm
m = 2567 kg

S =4447 m2
S'=39,17 m?
M = 135,99 m!
M'= 119,78 nt'

(0 t)max / (O thmin = 1,00 < 4,50

Hy/ ag = 1,47 1,25 < H, / ag < 4,00
p=1ag/t,=5822< 90,00

h, /t, = 80,30 < 124,05, = 102,3

L, =2,500 m
L, =2,500 m
Ly Lo
d;=1,250m
d,=1,250m

d; +dy=2,500 m

X (m) Lateral restraints
1 0,0 Both flanges Origin section
2 20,00 Both flanges End section

26/03/2017

Software use conditions apply
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ACB+

v3.11

Beam 1

Cross-section

Upper chord Lower chord
Base profile IPE 750 x 147 IPE 750 x 147
Grade 8355 8355
h; (mm) 753,0 753,0
b (mm) 265,0 265,0
t: (mm) 17,0 17,0
t,, (mm) 13,2 132
I, (mm) 17,0 17,0
265,0
e
] ——— ] ———
— —
3
~l
2
gl =3 ~
58 H—— 58 {2
o o o o o
n
X
(=]
3
~
/——>— —— ~——
N v N
265,0
D E—
Cross-section at web-post Cross-section at opening no 1
Cross-section properties Gross section Net section
Area (cm2) 237,0 135,5
Position of the centroid (mm) 564,0 564,0
Inertia /yy (cm4) 429399 379470
Inertia /zz (cm4) 5296 5281

26/03/2017

Software use conditions apply
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ACB+

v311 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,26 kN/m
Arising from : Mass of the steel beam : 2567 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) gy (KN/m) X5 (M) g, (KN/m)
2 0,0 2,175 | 20,00 2,175 Vertical
Reactions at supports Leftend: Ray = 34,34 kN
Rightend: Ry, =34,34kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g, (kN/m) X5 (M) g, (kN/m)
1 0,0 -4,220 | 20,00 -4,220 Vertical
Reactions at supports : Leftend: Ra, =-42,20 kN
Rightend: Ry, =-42,20kN
Partial factors
Factors on the loads : Yo.sup = 1,350
Yeinf = 1,000
Ta = 1,500
Factors on the resistance : wo = 1,000
’\{M1 = 1,000
w2 =1250
™ fi = 1,000
Steel properties
Both chords
Steel 5355 M/ML
Reduction curve from EN 100254
Standard EN 10025-4 . 2004
Flange f, | f, (MPa) 345|470
Web f, | f, (MPa) 355|470
Cross-section f, | f, (MPa) 345|470
Cross-sectiong 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 4726
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ACB+

v3.11

Beam 1

Load combinations

Ultimate Limit States

Serviceability Limit States

Fire Ultimate Limite States

U3 = 1,006 + 1,501
81= 1,00G + 1,00Q1

No combination

26/03/2017

Software use conditions apply
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ACB+

v311 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 1 - Comb. U3) : M, max = 0,049 <1 S
Resistance to normal force (Open. no 13 - Comb. U3) : I'N max = 0,059 <1 8
Resistance to shear force (Open. no 11 - Comb. U3): T max = 0,043 <1 &
Resistance to M+N interaction (Open. no 8 - Comb. U3) Tunmax = 0,074 <1 8
Resistance to N+V interaction (Open. no 13 - Comb. U3) : Tnvmax = 0,059 <1 8§
Resistance to M+V interaction (Open. no 1 - Comb. U3) : Twvmax = 0,049 <1 S
Resistance to M+N+V interaction (Open. no 8 - Comb. U3) : Iunymax = 0,074 <1 8
Web checkings
Shear buckling check required (Post no 23 - Comb. U3) : Typwmax = 0,013 <1 8
Posts checkings
Resistance to shear (Post no 1 - Comb. U3): Tvhmax = 9,129 <1 8
Resistance to buckling (Post no 1 - Comb. U3) : Tb, max = 0,170 <1 &
Minimum throat thickness (Post no 23 - Comb. U3) : Anin = 0,70 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 1,40 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 12 - Comb. U3) : Tugmax = 0,055 (Classe 3) <1 ]
Resistance to shear (Left end - Comb. U3): T'vgmax = 0,009 <1 5
Other checkings
Resistance to lateral torsional buckling IiTmax = 0,998 <1 S
26/03/2017 Software use conditions apply 171726
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ACB+

v311 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,26 kN/m
Arising from : Mass of the steel beam : 2567 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) gy (KN/m) X5 (M) g, (KN/m)
2 0,0 2,175 | 20,00 2,175 Vertical
Reactions at supports Leftend: Ray = 34,34 kN
Rightend: Ry, =34,34kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g, (kN/m) X5 (M) g, (kN/m)
1 0,0 0,560 20,00 0,560 Vertical
2 0,0 0,470 20,00 0,470 Vertical
Reactions at supports : Leftend: Ray = 10,30 kN
Rightend: Ry, =10,30kN
Partial factors
Factors on the loads : Yo.sup = 1,350
veinf = 1,000
Ta = 1,500
Factors on the resistance : o = 1,000
'\{M1 = 1,000
we = 1250
g = 1,000
Steel properties
Both chords
Steel 8355 M/ML
Reduction curve from EN 10025-4
Standard EN 10025-4 : 2004
Flange f, | f, (MPa) 345|470
Web f, | f, (MPa) 355|470
Cross-section f, | f, (MPa) 3451470
Cross-sectiong 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 47125
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ACB+

v311 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 24 - Comb. U3) : M, max = 0,085 <1 S
Resistance to normal force (Open. no 12 - Comb. U3) : I'N max = 0,101 <1 8
Resistance to shear force (Open. no 14 - Comb. U3) : T max = 0,075 <1 &
Resistance to M+N interaction (Open. no 15 - Comb. U3) Tunmax = 0,106 <1 8
Resistance to N+V interaction (Open. no 12 - Comb. U3) : Tnvmax = 0,101 <1 8§
Resistance to M+V interaction (Open. no 24 - Comb. U3) : Twvmax = 0,085 <1 S
Resistance to M+N+V interaction (Open. no 15 - Comb. U3): Iunymax = 0,106 <1 8
Web checkings
Shear buckling check required (Post no 23 - Comb. U3) : Typwmax = 0,022 <1 8
Posts checkings
Resistance to shear (Post no 1 - Comb. U3): Tvhmax = 0,222 <1 8
Resistance to buckling (Post no 1 - Comb. U3) : Tb, max = 0,292 <1 &
Minimum throat thickness (Post no 1 - Comb. U3) : Anin = 121 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 2,42 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 12 - Comb. U3) : Tugmax = 0,095 (Classe 3) <1 ]
Resistance to shear (Left end - Comb. U3): T'vgmax = 0,016 <1 5
26/03/2017 Software use conditions apply 17125
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ACB+

v311 Beam 1
Parameters
General Parameters

Non composite Beam

Configuration :
Cutting :

End supports :

Horizontal span length :

Total number of openings :
Diameter of the openings :
Spacing between openings center :
Web post width :

Web post slenderness :

End web posts widths :

Height of the cellular beam :

Mass :
Total paint surface :
Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Ratio of flanges area :

Ratio H, /gy :
Opening slenderness :
Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

Lateral restraint

Concentrated lateral restraints :

- to the adjacent left beam :
- to the adjacent rigth beam :

Straight beam with constant height
Process ArcelorMittal Cellular Beam

Simply supported beam

L=20,00m

n=23

8y =787,0 mm

e =850,0 mm
w=¢€-g =630mm
o=¢e/la=1080

Weng,| = 256,5 mm w4, = 256,56 mm
H; = 1034 mm

m = 4055 kg

S=4324m2

$'=37,24m?

M = 83,71 nr!

M' = 72,09 m!t

(0 t)max / (O tH)min = 1,00 < 4,50

He/ ag = 1,31 1,25 < H,/ ay < 4,00
p=1ag/t,=49,19 < 90,00

h, /t, = 57,39 < 124,05, = 102,3

L, =2,500 m
L, =2,500 m
Ly Lo
d;=1,250m
d,=1,250m

d; +dy=2,500 m

X (m) Lateral restraints
1 0,0 Both flanges Origin section
2 20,00 Both flanges End section

26/03/2017

Software use conditions apply
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ACB+

v311 Beam 1

Cross-section Upper chord Lower chord
Base profile HE 650 B HE 650 B
Grade 8355 8355
hy (mm) 650,0 650,0
by (mm) 300,0 300,0
t (mm) 31,0 31,0
t,, (mm) 16,0 16,0
re (mm) 27,0 27,0
L 300,0 K
I i
w~ - -
N _ N g
o
a
~
315 L X 312 |3
SR 5 R S
o1
N
A 3
AN O\ o
N N N
| 300,0 |
N i
Cross-section at web-post Cross-section at opening no 1

Cross-section properties

Gross section Net section
Area (cm2) 347,8 221,9
Position of the centroid (mm) 517,1 517,1
Inertia /yy (cm4) 605107 540113
Inertia /zz (cm4) 13994 13967

26/03/2017

Software use conditions apply
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v311 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,99 kN/m
Arising from : Mass of the steel beam : 4055 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) gy (KN/m) X5 (M) g, (KN/m)
2 0,0 3,865 | 20,00 3,865 Vertical
Reactions at supports Leftend: Ray = 98,564 kN
Rightend: Ry, =5854kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g, (kN/m) X5 (M) g, (kN/m)
1 0,0 -8,440 | 20,00 -8,440 Vertical
Reactions at supports : Leftend: Ra, =-84,40 kN
Rightend: Ry, =-84,40kN
Partial factors
Factors on the loads : Yo.sup = 1,350
Yeinf = 1,000
Ta = 1,500
Factors on the resistance : wo = 1,000
’\{M1 = 1,000
w2 =1250
™ fi = 1,000
Steel properties
Both chords
Steel 5355 M/ML
Reduction curve from EN 100254
Standard EN 10025-4 . 2004
Flange f, | f, (MPa) 345|470
Web f, | f, (MPa) 355|470
Cross-section f, | f, (MPa) 345|470
Cross-sectiong 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 47125
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v3.11

Beam 1

Load combinations

Ultimate Limit States

Serviceability Limit States

Fire Ultimate Limite States

U3 = 1,006 + 1,501
81= 1,00G + 1,00Q1

No combination

26/03/2017

Software use conditions apply
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ACB+

v311 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 23 - Comb. U3) : M, max = 0,074 <1 S
Resistance to normal force (Open. no 12 - Comb. U3) : I'N max = 0,090 <1 8
Resistance to shear force (Open. no 10 - Comb. U3): T max = 0,070 <1 &
Resistance to M+N interaction (Open. no 7 - Comb. U3) Tunmax = 0,106 <1 8
Resistance to N+V interaction (Open. no 12 - Comb. U3) : Tnvmax = 0,090 <1 8§
Resistance to M+V interaction (Open. no 23 - Comb. U3) : Twvmax = 0,074 <1 S
Resistance to M+N+V interaction (Open. no 7 - Comb. U3) : Iunymax = 0,106 <1 8
Web checkings
Shear buckling check required (Post no 1 - Comb. U3): Typwmax = 0,020 <1 8
Posts checkings
Resistance to shear (Post no 1 - Comb. U3): Tvhmax = 0,261 <1 8
Resistance to buckling (Post no 22 - Comb. U3) : Tb, max = 0,330 <1 &
Minimum throat thickness (Post no 1 - Comb. U3) : Anin = 1,72mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 3,45 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 11 - Comb. U3) : Tugmax = 0,073 (Classe 1) <1 ]
Resistance to shear (Left end - Comb. U3): T'vgmax = 0,019 <1 5
Other checkings
Resistance to lateral torsional buckling Iitmax = 0,982 <1 S
26/03/2017 Software use conditions apply 17125
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v311 Beam 1

Load cases

Permanent loads (G)

Dead load : 1,99 kN/m
Arising from : Mass of the steel beam : 4055 kg
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) gy (KN/m) X5 (M) g, (KN/m)
2 0,0 3,865 | 20,00 3,865 Vertical
Reactions at supports Leftend: Ray = 98,564 kN
Rightend: Ry, =5854kN
Live loads 1 (Q1)
Psi factor yo = 1,00
Distributed loads : Location Intensity Location Intensity Orientation
X4 (m) g, (kN/m) X5 (M) g, (kN/m)
1 0,0 0,560 20,00 0,560 Vertical
2 0,0 0,940 20,00 0,940 Normal
Reactions at supports : Leftend: Ray = 15,00 kN
Rightend: Ry, =15,00kN
Partial factors
Factors on the loads : Yo.sup = 1,350
veinf = 1,000
Ta = 1,500
Factors on the resistance : o = 1,000
'\{M1 = 1,000
we = 1250
g = 1,000
Steel properties
Both chords
Steel 8355 M/ML
Reduction curve from EN 10025-4
Standard EN 10025-4 : 2004
Flange f, | f, (MPa) 345|470
Web f, | f, (MPa) 355|470
Cross-section f, | f, (MPa) 3451470
Cross-sectiong 0,825
Databases 2016-02
26/03/2017 Software use conditions apply 47125
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v311 Beam 1

ULTIMATE LIMIT STATES (ULS)

Note: the calculation method applies to steel rolled profiles only.

Summary of the criteria

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to bending moment (Open. no 23 - Comb. U3) : M, max = 0,089 <1 S
Resistance to normal force (Open. no 12 - Comb. U3) : I'N max = 0,107 <1 8
Resistance to shear force (Open. no 10 - Comb. U3): T max = 0,084 <1 &
Resistance to M+N interaction (Open. no 7 - Comb. U3) Tunmax = 0,126 <1 8
Resistance to N+V interaction (Open. no 12 - Comb. U3) : Tnvmax = 0,107 <1 8§
Resistance to M+V interaction (Open. no 23 - Comb. U3) : Twvmax = 0,089 <1 S
Resistance to M+N+V interaction (Open. no 7 - Comb. U3) : Tunymax = 0,126 <1 8
Web checkings
Shear buckling check required (Post no 22 - Comb. U3) : Typwmax = 0,024 <1 8
Posts checkings
Resistance to shear (Post no 22 - Comb. U3): Tvhmax = 0,311 <1 8
Resistance to buckling (Post no 22 - Comb. U3) : Tb, max = 0,393 <1 &
Minimum throat thickness (Post no 22 - Comb. U3) : Anin = 2,05 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 4,11 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 11 - Comb. U3) : Tugmax = 0,087 (Classe 1) <1 ]
Resistance to shear (Right end - Comb. U3) : Tvgmax = 0,022 <1 5
26/03/2017 Software use conditions apply 17125
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Pfiloha ¢. 4 — Navrh kotev sloupu ztuzidla
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Projektant:
Adresa:
Telefon | fax:
E-mail:

Strana:
Projekt:
Dil&i projekt / pozice ¢.:
Datum:

1
BAP_sloup.ztuz_kom1

20.05.2017

Komentar uzivatele:

1 Vstupni data
Typ a velikost kotvy:

Seismicky/Plnici set nebo jiné vhodné fesni pro vyplnéné prstencovych mezer

Efektivni kotveni hloubka:
Material:

Certifikat ¢€.:

Vydany | Platny:
Posouzeni:

Distanéni montaz:

Kotevni deska:
Profil:

Zakladni material:

Montaz:

Vyztuz:

Geometrie [mm] & ZatiZeni [kN, kNm]

ST ST Y

HIT-RE 500 V3 + HIT-V (8.8) M24

Pef act = 400 MM (het jimit = - mm)

8.8

ETA 16/0143

30.11.2016 | -

SOFA + fib (07/2011) - po ETAG BOND zkou$ce

bez upnuti (kotva); stuperi zadrzeni (kotevni deska): 2,00; e, =30 mm; t =15 mm

Hilti malta: , vicetiéelova, f; grout = 30,00 N/mm?

l, x Iy x t = 450 mm x 450 mm x 15 mm; (Doporucena tloustka kotevni desky: nepoc¢itana

IPBi/HEA profil; (V x 8 x T x T) = 190 mm x 200 mm x 7 mm x 10 mm

s trhlinami beton, C30/37, f. o = 30,00 N/mm? h = 1200 mm,
teplota kratkodoba/dlouhodoba: 40/24 °C

kotevni otvor vrtany priklepem, montazni podminky: suché
Rozte¢ vyztuze < 150 mm (jakykoliv &) nebo < 100 mm (& <= 10 mm)

s podélnou vyztuzi okraje d >= 12 + uzaviena sit' (tfminky, haky) s <=

Je pfitomna vyztuz branici roz&tépeni betonu podle fib (07/2011), odstavec 16.1.5.

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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1.1 Kombinace zatiZeni
Stav Popis Sily [kN] / Momenty [kNm] Seismicky Pozar Max. vyuZ. [%]
1 Kombinace 1 V, =0,000; V, = 80,350; N = -357,460; Ne ne 70
M, =0,000; M, = 0,000; M, = 0,000
2 Kombinace 2 V,=0,000; V, =-25,750; N = 54,490; Ne ne 24

M, =0,000; M, = 0,000; M, = 0,000

2 ZatéZovaci stav/Vysledné sily v kotvach

Zatézovaci stav: Navrhové zatizeni

Reakce v kotvach [kN]
Tahova sila: (+ Tah, - Tlak)

Os Oy

Tlak

Kotva Tahova sila Smykovéa sila  Smykova sila x Smykova silay
1 0,000 20,088 0,000 20,088
2 0,000 20,088 0,000 20,088
3 0,000 20,088 0,000 20,088
4 0,000 20,088 0,000 20,088
max. tlakové pfetvoreni betonu: 0,06 [%o]

max. tlakové napéti v betonu:
vysledna tahova sila v (x/y)=(0/0): 0,000 [kN]

1,77 [N/mm?]

O

Oo

vysledna tlakova sila v (x/y)=(0/0): 357,460 [kN]

3 Tahové zatizeni SOFA (fib (07/2011), odstavec 16.2.1)

ZatizZeni [kN]

Unosnost [kN]

Vyuziti gy [%]

Stav

Porugeni oceli*

Kombinované poru$eni vytazenim -
vytrzenim betonového kuzelu**

Poruseni vytrzenim betonového kuzelu**

Porugeni rozstépenim**

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

* nejnepfiznivéjsi kotva ** skupina kotev (kotvy v tahu)

Neni k dispozici

Neni k dispozici

Neni k dispozici Neni k dispozici

Neni k dispozici Neni k dispozici

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan

36



=TT

www.hilti.com Profis Anchor 2.7.3
Spoleénost: Strana: 3

Projektant: Projekt: BAP_sloup.ztuz_kom1
Adresa: Dil&i projekt / pozice ¢.:

Telefon | fax: Datum: 20.05.2017

E-mail:

4 Smykové zatizeni SOFA (fib (07/2011), odstavec 16.2.2)

ZatizZeni [kN] Unosnost [kN] Vyuziti y [%] Stav
Poruseni oceli (bez distanéni montaze)* 20,088 112,960 18 OK
Poruseni oceli (s distanéni montazi)* 20,088 29,028 70 OK
Poruseni vylomenim betonu** 80,350 614,799 14 OK
Poruseni okraje betonu ve sméru y+** 40,175 74,327 55 OK

* nejnepfiznivéjsi kotva ** skupina kotev (rovnocenné kotvy)

4.1 Poruseni oceli (bez distan¢ni montaze)

Vris [KN] TMs Vras [KN] Vsq [kN]
141,200 1,250 112,960 20,088

4.2 Poruseni oceli (s distanéni montazi)

I [mm] oM
50 2,00
Nsg / Nra,s 1-Nsqg/ Nras MRys [kNm] Mgis = MBks (1 - Nsa/Nrgs) [kNm]
0,000 1,000 0,898 0,898
Vs = om * Mrics /1 [kN] YMsbV ViRas kN] Vsq [kN]
36,285 1,250 29,028 20,088

4.3 Poruseni vylomenim betonu (relevantni k vytaZeni)

Acn [mmZ] Ag,N [mmzl Y AN Cern [MmM] Ser,n [Mm] Ky
1849600 1123600 1,646 600 1200 2,000
her [mm] Corn [Mm] Sern [Mm]

353 530 1060
€c1,v [mm] Y ec1N €c2,v [mMm] Y ec2N Y sN Y reN
0 1,000 0 1,000 1,000 1,000
NRxo [kN] YMcp VRa.ep [KN] Vsq [kN]
280,110 1,500 614,799 80,350

4.4 Poruseni okraje betonu ve sméru y+

If [mm] dnom [mm] kV o B
288 24,0 1,700 0,060 0,050
¢ [mm] CI1 [mm] Acv [mmzl Ag,v [mmZ] Y AV
830 800 1632000 2880000 0,567
VsV Yhv \AAY ecv [mm] Y ecv YreVv Y 900V
0,833 1,000 1,000 0 1,000 1,400 2,000
Vi [kN] N e VR [kN] Vsa [kN]
337,619 2 1,500 74,327 40,175

Poznéamka: limit inosnosti podle fib (07/2011) Eq. (10.2-6) je rozhodujici

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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5 Posuny (nejvice zatizena kotva)

Kratkodobé teplotni zatizeni:

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

Vs = 29,759 [kN] Sy = 0,893 [mm]
Sny = 0,893 [mm]

Dlouhodobé teplotni zatizeni:

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

Vs = 29,759 [kN] Sy = 1,488 [mm]
Sny = 1,488 [mm]

Poznéamka: Posuny vlivem tahové sily jsou platné pfi poloviéni hodnoté pfedepsaného utahovaciho momentu pro bez trhlin beton! Smykové
posuny jsou platné za pfedpokladu Zadného tfeni mezi betonem a kotevni deskou! Mezery mezi kotvou a vrtanym kotevnim otvorem a
mezery mezi kotvou a otvorem v kotevni desce nejsou v tomto vypoétu zahrnuty!

Pripustné posuny kotev zavisi na pfipeviiované konstrukci a museji byt definovany projektantem!

6 Upozornéni

Navrhové metody v PROFIS Anchor vyZaduji dle sou¢asnych predpistl (ETAG 001 / pfiloha C, EOTA TR029, atd.) tuhé kotevni desky. To
znamena, Ze pferozdéleni zatiZzeni na jednotlivé kotvy, v disledku pruzné deformace kotevni desky, se neuvaZuje - kotevni deska se
povaZuje za dostate¢né tuhou, aby nedos$lo k jeji deformoci, kdyz je podrobena navrhovému zatizenim. PROFIS Anchor vypo¢&ita pomoci
MKP minimalni potfebnou tloustku kotevni desky tak, aby bylo omezeno napéti stres v kotevni deskce na zakladé predpokladud viz vyse.
Dulkaz, Ze je kotevni deska tuha, PROFIS Anchor neprovadi. Vstupni idaje a vysledky se musi byt kontrolovany v souladu se stavajici
urovni podminek a znalosti!

Seznam pfisludenstvi v tomto protokolu slouZi pouze jako informace uZivateli. V kazdém pfipadé je tfeba dodrZzovat navod k pouziti
dodavany s vyrobkem, aby byla zajisténa spravna instalace.

Charakteristicka pevnost lepici hmoty (soudrZnost) zavisi na kratkodobych a dlouhodobych teplotach.

Prosim kontaktujte Hilti pro ovéfeni dostupnosti dodavky kotevnich Sroubl HIT-V.

Navrhova metoda fib (07/2011) pfedpoklada, Ze mezi kotvami a kotevni deskou neni Zadna viile. To mizZe byt dosaZzeno vyplnénim
prstencovych mezer lepici hmotou dostate¢né pevnosti v tlaku (napfiklad pomoci HILTI seismickych / pInicich setd), nebo jingm vhodnym
zplUsobem

V souladu se sou¢asnymi normami (napf. EC3) je zodpovédnost na stran& uZivatele.

Posouzeni pfenosu zatizeni do zakladniho materialu je poZadovano provést podle fib (07/2011)!

-

Upevnéni je bezpeéné!

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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7 Montazni pokyny

Kotevni deska, ocel: -

Profil: IPBI/HEA profil; 190 x 200 x 7 x 10 mm

Pramér otvoru v kotevni desce: d; = 26 mm
Tloustka kotevni desky (vstup): 15 mm

Doporu¢ena tloustka kotevni desky: nepoéitana

Metoda vrtani: Vyvrtano pfiklepem

Typ a velikost kotvy: HIT-RE 500 V3 + HIT-V (8.8) M24
Utahovaci moment: 0,200 kNm

Primér otvoru v zakladnim materialu: 28 mm

Hloubka kotevniho otvoru v zakladnim materialu: 400 mm
Minimalni tloustka zakladniho materialu: 456 mm

Cisténi: Je pozadovano kvalitni vy&isténi kotevniho otvoru

7.1 Doporucené prislusenstvi

Vrtani Cisteni Osazeni
« Vhodna pro vrtaci kladivo « Stlaéeny vzduch s poZadovanym « VytlaCovaci pristroj véetné vodici kazety a
« Vrtak spravného priiméru pfislusenstvim pro vyfoukani kotevniho smésovace

otvoru ode dna
* Odpovidajici primér dratkového kartace

« Seismicky/Plnici set
¢ Momentovy kli¢

Ay
225 225
w
N~
(s e
w
N
o o N
= »
I3 X
o o w
N
N
(O Cr
w
N~
75 300 75
Souradnice kotev [mm]
Kotva X y Cx Cuix [ Ciy
1 -150 -150 530 830 - 830
2 150 -150 830 530 - 830
3 -150 150 530 830 - 530
4 150 150 830 530 - 530

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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8 Poznamky, pozadavky na va$i kooperaci

« Veskeré informace a data obsaZena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpistl a bezpe&nostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi striktné
fidit. Veskera Cisla obsaZzena v Softwaru predstavuji primérné hodnoty, a proto je pfed pouZitim pfislu§ného vyrobku Hilti nutno provést
testy pro jeho konkrétni pouziti. Vysledky vypocti provedenych pomoci Softwaru vychazeji pfedevsim z vami zadanych dat. Nesete proto
vyhradni odpovédnost za bezchybnost, Gplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu vysledk
vzeslych z vypoctu a za to, Ze si tyto vysledky pred jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika, zejména co
se tyce souladu s pfislusnymi normami a povolenimi. Software slouZi pouze jako pomlicka pro interpretaci norem a povoleni bez jakékoli
zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledkl nebo vhodnosti pro konkrétni pouziti.

Abyste predesli 8kodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfiméfena opatfeni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. NepouzZivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ru¢nimi aktualizacemi prostfednictvim internetovych stranek spoleénosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za disledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych &i poskozenych dat nebo programii.

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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Komentar uzivatele:

1 Vstupni data
Typ a velikost kotvy:

Seismicky/Plnici set nebo jiné vhodné fesni pro vyplnéné prstencovych mezer

Efektivni kotveni hloubka:
Material:

Certifikat ¢€.:

Vydany | Platny:
Posouzeni:

Distan¢ni montaz:

Kotevni deska:
Profil:
Zakladni material:

Montaz:

Vyztuz:

Geometrie [mm] & ZatiZeni [kN, kNm]

HIT-RE 500 V3 + HIT-V (8.8) M16

Pef opti = 80 MM (et jimt = 320 mm)

8.8

ETA 16/0143

30.11.2016 | -

SOFA + fib (07/2011) - po ETAG BOND zkou$ce

bez upnuti (kotva); stuperi zadrzeni (kotevni deska): 2,00; e, =30 mm; t =15 mm

Hilti malta: , viceugelova, f, g, = 30,00 N/mm?

I, x I, x t =600 mm x 700 mm x 15 mm; (Doporugena tloustka kotevni desky: nepoé&itana
ObdélInikovy duty profil; (V x § x T) = 300 mm x 200 mm x 8 mm

s trhlinami beton, C30/37, f, ., = 30,00 N/mm? h = 1200 mm,
teplota kratkodoba/dlouhodoba: 40/24 °C

kotevni otvor vrtany priklepem, montazni podminky: suché

Rozte¢ vyztuZze < 150 mm (jakykoliv &) nebo < 100 mm (& <= 10 mm)

s podélnou vyztuzi okraje d >= 12 + uzaviena sit (tfminky, haky) s <=

Je pfitomna vyztuz branici roz&tépeni betonu podle fib (07/2011), odstavec 16.1.5.

Je potfebné zkontrolovat shodu vstupnich tdajti se skute€nymi podminkami a pfijatelnost vysledkii.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrované obchodni zna¢ka spole¢nosti Hilti AG, Schaan
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2 ZatéZovaci stav/Vysledné sily v kotvach y
Zatézovaci stav: Navrhové zatizeni
Reakce v kotvach [kN] °3 4
Tahova sila: (+ Tah, - Tlak)
Kotva Tahova sila Smykovéa sila  Smykova sila x Smykova silay

1 0,000 4,745 4,745 0,000

2 0,000 4,745 4,745 0,000 Tiak X

3 0,000 4,745 4,745 0,000

4 0,000 4,745 4,745 0,000
max. tlakové pfetvoreni betonu: 0,02 [%o]
max. tlakové napéti v betonu: 0,62 [N/mm?] 04 Oy
vysledna tahova sila v (x/y)=(0/0): 0,000 [kN]
vysledna tlakova sila v (x/y)=(0/0): 260,400 [kN]
3 Tahové zatizeni SOFA (fib (07/2011), odstavec 16.2.1)

ZatizZeni [kN] Unosnost [kN] Vyuziti gy [%] Stav

Porugeni oceli*

Kombinované poru$eni vytazenim -
vytrzenim betonového kuzelu**

Poruseni vytrzenim betonového kuzelu**

Porugeni rozstépenim**

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

* nejnepfiznivéjsi kotva ** skupina kotev (kotvy v tahu)

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Neni k dispozici

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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4 Smykové zatizeni SOFA (fib (07/2011), odstavec 16.2.2)
ZatizZeni [kN] Unosnost [kN] Vyuziti y [%] Stav
Poruseni oceli (bez distanéni montaze)* 4,745 50,240 10 OK
Poruseni oceli (s distanéni montazi)* 4,745 9,367 51 OK
Poruseni vylomenim betonu** 18,980 144,853 14 OK
Poruseni okraje betonu ve sméru x+** 9,490 61,052 16 OK
* nejnepfiznivéjsi kotva ** skupina kotev (rovnocenné kotvy)
4.1 Poruseni oceli (bez distan¢ni montaze)
VRris [KN] YMs Vras [kN] Vsa [kN]
62,800 1,250 50,240 4,745
4.2 Poruseni oceli (s distanéni montazi)
| [mm] om
46 2,00
Nsg / Nra,s 1-Nsg/ Nrds MB.s [kNm] Mgys = MBis (1 - Nsa/Nrg,s) [kNm]
0,000 1,000 0,266 0,266
Vs = om * Mries /1 [kN] YMsby Vs [kN] Vsa [kN]
11,709 1,250 9,367 4,745
4.3 Poruseni vylomenim betonu (relevantni k vytaZeni)
Acn [mmZ] Ag,N [mmzl Y AN Cern [MmM] Ser,n [Mm] Ky
230400 57600 4,000 120 240 2,000
€c1v [mm] VY ect,N €2 v [mm] Y ec2,N Y sN Y re,N
1,000 1,000 1,000 0,900
NR.c [kN] YMcp VRacp [KN] Vsq [kN]
30,178 1,500 144,853 18,980
4.4 Poruseni okraje betonu ve sméru x+
If [mm] dnom [mm] kV o B
80 16,0 1,700 0,063 0,060
¢ [mm] Acy [mmZ] Ag,v [mmzl Y AV
200 288000 180000 1,600
VsV Y hVv A% ecyv [mm] Y ec,V Y rev Y 90°,v
1,000 1,000 1,000 0 1,000 1,400 2,000
VR [KN] YMc Vrae [kN] Vsq [kN]
40,883 1,500 61,052 9,490
5 Posuny (nejvice zatizena kotva)
Kratkodobé teplotni zatizeni:
Nsk = 0,000 [kN] SN = 0,000 [mm]
Vs = 7,030 [kN] Sy = 0,281 [mm]
Sny = 0,281 [mm]
Dlouhodobé teplotni zatizeni:
Nsk = 0,000 [kN] SN = 0,000 [mm]
Vs = 7,030 [kN] Sv = 0,422 [mm]
Sny = 0,422 [mm]

Poznéamka: Posuny vlivem tahové sily jsou platné pfi poloviéni hodnoté pfedepsaného utahovaciho momentu pro bez trhlin beton! Smykové
posuny jsou platné za pfedpokladu Zadného tfeni mezi betonem a kotevni deskou! Mezery mezi kotvou a vrtanym kotevnim otvorem a

mezery mezi kotvou a otvorem v kotevni desce nejsou v tomto vypoétu zahrnuty!

Pripustné posuny kotev zavisi na pfipeviiované konstrukci a museji byt definovany projektantem!

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.

PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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6 Upozornéni

Navrhové metody v PROFIS Anchor vyZaduji dle sou¢asnych predpistl (ETAG 001 / pfiloha C, EOTA TR029, atd.) tuhé kotevni desky. To
znamena, Ze pferozdéleni zatiZzeni na jednotlivé kotvy, v disledku pruzné deformace kotevni desky, se neuvaZuje - kotevni deska se
povaZuje za dostate¢né tuhou, aby nedos$lo k jeji deformoci, kdyz je podrobena navrhovému zatizenim. PROFIS Anchor vypo&ita pomoci
MKP minimalni potfebnou tloustku kotevni desky tak, aby bylo omezeno napéti stres v kotevni deskce na zakladé predpokladu viz vyse.
Dulkaz, Ze je kotevni deska tuha, PROFIS Anchor neprovadi. Vstupni udaje a vysledky se musi byt kontrolovany v souladu se stavajici
urovni podminek a znalosti!

Seznam pfisludenstvi v tomto protokolu slouZi pouze jako informace uZivateli. V kazdém pfipadé je tfeba dodrZzovat navod k pouziti
dodavany s vyrobkem, aby byla zajisténa spravna instalace.

Charakteristicka pevnost lepici hmoty (soudrZnost) zavisi na kratkodobych a dlouhodobych teplotach.
Prosim kontaktujte Hilti pro ovéfeni dostupnosti dodavky kotevnich Sroubl HIT-V.

Navrhova metoda fib (07/2011) pfedpoklada, Ze mezi kotvami a kotevni deskou neni Zadna viile. To mizZe byt dosaZeno vyplnénim
prstencovych mezer lepici hmotou dostate¢né pevnosti v tlaku (napfiklad pomoci HILTI seismickych / pInicich setd), nebo jingm vhodnym
zplUsobem

V souladu se sou¢asnymi normami (napf. EC3) je zodpovédnost na stran& uZivatele.

Posouzeni pfenosu zatizeni do zakladniho materialu je poZadovano provést podle fib (07/2011)!

-

Upevnéni je bezpeéné!

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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7 Montazni pokyny

Kotevni deska, ocel: -

Typ a velikost kotvy: HIT-RE 500 V3 + HIT-V (8.8) M16

Profil: ObdéInikovy duty profil; 300 x 200 x 8 mm Utahovaci moment: 0,080 kNm

Pramér otvoru v kotevni desce: d; = 18 mm
Tloustka kotevni desky (vstup): 15 mm
Doporu¢ena tloustka kotevni desky: nepoéitana

Metoda vrtani: Vyvrtano pfiklepem
Cisténi: Je pozadovano kvalitni vy&isténi kotevniho otvoru

7.1 Doporucené prislusenstvi

Primér otvoru v zakladnim materialu: 18 mm
Hloubka kotevniho otvoru v zakladnim materialu: 80 mm
Minimalni tloustka zakladniho materialu: 116 mm

Vrtani Cisteni Osazeni
« Vhodna pro vrtaci kladivo « Stlaéeny vzduch s poZadovanym « VytlaCovaci pristroj véetné vodici kazety a
« Vrtak spravného priiméru pfislusenstvim pro vyfoukani kotevniho smésovace
otvoru ode dna « Seismicky/Plnici set
* Odpovidajici primér dratkového kartace » Momentovy kli¢
Ay
300 300
o
~
o
O3 O 2
Q »
& X
B
O 1 O 2 «
o
~
50 500 50
Souradnice kotev [mm]
Kotva X y Cx Cuix [ Ciy
1 -250 -180 200 700 - -
2 250 -180 700 200 - -
3 -250 180 200 700 - -
4 250 180 700 200 - -

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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8 Poznamky, pozadavky na va$i kooperaci

« Veskeré informace a data obsaZena v Softwaru se tykaji vyhradné pouZiti vyrobk( Hilti a vychazeji ze zasad, predpistl a bezpe&nostnich
nafizeni v souladu s technickymi smérnicemi a provoznimi, montaznimi a instalaénimi pokyny spole¢nosti Hilti, jimiz se uzivatel musi striktné
fidit. Veskera Cisla obsaZzena v Softwaru predstavuji primérné hodnoty, a proto je pfed pouZitim pfislu§ného vyrobku Hilti nutno provést
testy pro jeho konkrétni pouziti. Vysledky vypocti provedenych pomoci Softwaru vychazeji pfedevsim z vami zadanych dat. Nesete proto
vyhradni odpovédnost za bezchybnost, Gplnost a relevantnost zadavanych dat. Mimoto nesete vyhradni odpovédnost za kontrolu vysledk
vzeslych z vypoctu a za to, Ze si tyto vysledky pred jejich pouzitim pro konkrétni zafizeni nechate ovéfit a schvalit od odbornika, zejména co
se tyce souladu s pfislusnymi normami a povolenimi. Software slouZi pouze jako pomlicka pro interpretaci norem a povoleni bez jakékoli
zaruky ohledné bezchybnosti, pfesnosti a relevantnosti vysledkl nebo vhodnosti pro konkrétni pouziti.

Abyste predesli 8kodam, které by Software mohl zpUsobit, nebo omezili jejich rozsah, musite pfijmout veskera nutna a pfiméfena opatfeni.
Obzvlasté je tfeba pravidelné zalohovat programy a data a v pfipadé potfeby provadét aktualizace Softwaru, které spole¢nost Hilti
pravidelné nabizi. NepouzZivate-li funkci AutoUpdate, ktera je soucasti Softwaru, je nutné zajistit aktualnost vami pouzivané verze Softwaru
ru¢nimi aktualizacemi prostfednictvim internetovych stranek spoleénosti Hilti. Spole¢nost Hilti nenese Zadnou zodpovédnost za disledky
vzeslé z vami zavinéného poruseni povinnosti, jako je napfiklad nutnost obnovy ztracenych &i poskozenych dat nebo programii.

Je potfebné zkontrolovat shodu vstupnich Udajli se skuteénymi podminkami a pfijatelnost vysledki.
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti je registrovana obchodni znaéka spole¢nosti Hilti AG, Schaan
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