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Projekt

Summary of results

1 General

Service class 1

2 Structural system

Single span girder

] gk

] g0,k

4.6m

2.1 Width of supports

Support X Width
A 0.0m 0.06 m
B 4.6 m 0.06 m
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Projekt

——=——=—C LT designe Summary of results

3 Cross section

CLT-Product with technical approval of the company binderholz: 160-5s
5 layers (width: 2,300 mm / thickness: 160 mm)

160

| 2,300 mm |

3.1 Layer composition

Layer Thickness Orientation Material
#1 40 mm 0 BBS XL _C24
#2 20 mm 90 BBS XL _C24
#3 40 mm 0 BBS_XL_C24
#4 20 mm 90 BBS_XL_C24
#5 40 mm 0 BBS_XL_C24

3.2 Material parameters

Partial safety factor y = 1.25

Material parameters for BBS_XL_C24
bending strength 24.0 N/mm?2
tensile strength parallel 14.0 N/mma2
tensile strength perpendicular 0.4 N/mmz2
compressive strength parallel 21.0 N/mm?2
compressive strength perpendicular 2.5 N/mmz2
shear strength 2.5 N/mm?
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——=——=—C LT designe Summary of results

Material parameters for BBS_XL_C24

rolling shear strength 0.7 N/mmg2
Youngs modulus parallel 11,000.0 N/mmg?
5%-quantile from Youngs modulus parallel 7,333.0 N/mmg2
Youngs modulus perpendicular 370.0 N/mm?2
shear modulus 690.0 N/mm?
rolling shear modulus 50.0 N/mmz?
density 350.0 kg/m3
density mean value 500.0 kg/m3
in plane shear strength 5.0 N/mmz2
torsional strength 2.5 N/mmz2

3.3 Cross-sectional values

| 1,150 mm |

EAgf 3.07E9 N I I
Elgs 7.723E12 N-mm?2 EE i ——— i g
GAgf 4.051E7 N ,
| 2,300 mm |
[ |
4 Loads
Field 9o k 91 k i Category Sk AItitudﬁlRegio W
1 2.024 kN/m | 0.46 kN/m2 | 0.75 kN/m?2 H

Partial safety factors:
Ve = 1.35

Yo = 1.5

Load position:
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Plate weight: Total
Permanent loads: Total
Imposed loads: Field-by-field
Snow: Field-by-field

Wwind: Total

Combinations:
Combination factors: according to EN

5 Specification concerning structural fire design

No specifications are available

6 Information concerning vibrations

normal requirements

Damping factor: 1.0 %

Support: 2-sided

Width perpendicular to the main load bearing direction: 2.3 m
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7 Results

Referenced standards: EN 1995-1-1:2009, ON B 1995-1-1/NA:2014-11-15
Underlying calculation method: Timoshenko

7.1 ULS
7.1.1 Bending
h [mm]
™ . . 160
Utilisation ratio 10.7 %
kmOd 09 120
at x 2.3m
Fundamental l.35*gO Kt 60
binati x|
combination 1.35 gl,k + o]
1.50*1.00*qk
t + T t +—> [N/mm?]
-2.5 -1.25 0 1.25 25
7.1.2 Shear
h [mm]

Utilisation ratio 10.6 %
kmod 0.9 120 T
at x 4.6m oo
Fundamental 1.35*gO Kt 0 T
combination ’

ihati 1-35*917k + 20 T

1.50*1.00*qk
+ t t T +—> [N/mm2]
-0.075 -0.05 -0.025 0 0.025
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7.1.3 Bearing pressure

¥ P

¥ ] g0k

Utilisation ratio 3.6 %
kmod 0.9 | *
at x 4.6m __$ *
Fundamental 1.35%g; | + oo s
combination 1'35*91,k +

1.50*1.00*q)

7.2 SLS

7.2.1 Deflection

Limit values according to EN 1995-1-1
Instantaneous deformation wins: t = 0: 1/300
Final deformation wgp, t = inf: [/150

Final deformation wpet fin t = inf: 1/250

Limit values according to ON B 1995-1-1/NA:2014-11-15
Instantaneous deformation winst t = 0: 1/300

Final deformation wj, t = inf: 1/150

Final deformation wpet fin t = inf: 1/250

Utilisation ratio 33.1%

Winax 6.1 mm

9,57 kN
15,52 kN

Final deformation w t = inf (1/250)

net,fin

7.2.2 Vibration
The verification is only valid for residential ceilings!
7.2.2.1 Verification corresponding to EN 1995-1-1

Eigenfrequency: f; = 11.17 Hz > 8.0 Hz
Stiffness: wikny =0.29 mm < 2.0 mm
Velocity/Unit impuls: v = 3.13 mm/s < 12.4 mm/s

kdef 0.85 A
at x 2.3m =
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---> Vibration verification fulfilled
7.2.2.2 Verification corresponding to ON B 1995-1-1/NA:2014-11-15

Eigenfrequency: f; = 11.17 Hz > 6.0 Hz
Stiffness: wikny = 0.29 mm < 0.5 mm
---> Vibration verification fulfilled

7.2.2.3 Verification corresponding to DIN 1052
Wperm = 2.5 mm <= 6,0 mm ---> Vibration verification fulfilled
7.2.2.4 Verification according to Hamm/Richter

Eigenfrequency: f; = 11.64 Hz > 6.0 Hz
Stiffness: woky = 0.53 mm < 1.0 mm
---> Vibration verification fulfilled

7.2.2.5 Verification according to modified Hamm/Richter

Eigenfrequency: f1 = 11.62 Hz > 6.0 Hz
Stiffness: wyyy = 0.53 mm < 1.0 mm
---> Vibration verification fulfilled
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Summary of results

1 General

Service class 1

2 Structural system

Single span girder

] gk

] g0,k

4.6m

2.1 Width of supports

Support X Width
A 0.0m 0.06 m
B 4.6 m 0.06 m
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3 Cross section

CLT-Product with technical approval of the company binderholz: 180-5s
5 layers (width: 2,300 mm / thickness: 180 mm)

180 m|

| 2,300 mm |

3.1 Layer composition

Layer Thickness Orientation Material
#1 40 mm 0 BBS XL _C24
#2 30 mm 90 BBS XL _C24
#3 40 mm 0 BBS_XL_C24
#4 30 mm 90 BBS_XL_C24
#5 40 mm 0 BBS_XL_C24

3.2 Material parameters

Partial safety factor y = 1.25

Material parameters for BBS_XL_C24
bending strength 24.0 N/mm?2
tensile strength parallel 14.0 N/mma2
tensile strength perpendicular 0.4 N/mmz2
compressive strength parallel 21.0 N/mm?2
compressive strength perpendicular 2.5 N/mmz2
shear strength 2.5 N/mm?
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Summary of results

Material parameters for BBS_XL_C24

rolling shear strength

0.7 N/mm2

Youngs modulus parallel

11,000.0 N/mm?

5%-quantile from Youngs modulus parallel

7,333.0 N/mm?2

Youngs modulus perpendicular

370.0 N/mm?

shear modulus

690.0 N/mm?

rolling shear modulus

50.0 N/mm?2

density

350.0 kg/m3

density mean value

500.0 kg/m3

in plane shear strength

5.0 N/mm2

torsional strength

2.5 N/mm2

3.3 Cross-sectional values

1,150 mm

EA 3.087E9 N I
ef £
13
EIef 1.039E13 N-mm?2 i T—=> %
GAg¢ 3.728E7 N |
| 2,300 mm |
[ |
4 Loads
Field 90 K 91 k i Category Sk Altitude/Regio W
] ] n
1 2.277 KN/m | 0.56 kN/m2 3 kN/m?2 C

Partial safety factors:

v = 1.35
Yo = 1.5

Load position:
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Plate weight: Total
Permanent loads: Total
Imposed loads: Field-by-field
Snow: Field-by-field

Wwind: Total

Combinations:
Combination factors: according to EN

5 Specification concerning structural fire design

No specifications are available

6 Information concerning vibrations

high requirements

Damping factor: 1.0 %

Support: 2-sided

Width perpendicular to the main load bearing direction: 2.3 m
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7 Results

Referenced standards: EN 1995-1-1:2009, ON B 1995-1-1/NA:2014-11-15
Underlying calculation method: Timoshenko

7.1 ULS
7.1.1 Bending
h [mm]
180

Utilisation ratio 20.1 %
kmod 0.9 140 \
at x 23m T\‘{
Fundamental 1.35"gq | + 70 1
combination x| r

1.35 91k * 40 1

1.50*1.00*qk

5 2.5 ? 0 2:5 é ? [N/mmZ]
7.1.2 Shear
h [mm]
. . . 180 7

Utilisation ratio 20.8 %
kmod 0.9 140 T
at x 0.0m 1o T
Fundamental 1.35*gO Kt 0+
combination ’

ll35*gl,k " 40 T

1.50*1.00*qk

0 + t t t +—> [N/mm2]
0 0.025 0.05 0.075 0.1 0.125
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7.1.3 Bearing pressure

¥ P

¥ ] g0k

Utilisation ratio 8.0 %
kmod 0.9 | *
at x 0.0m __$ ¥
Fundamental l.35*go Kt oo Lork
combination 1'35*91,k +

1.50*1.00*qk

7.2 SLS

7.2.1 Deflection

Limit values according to EN 1995-1-1
Instantaneous deformation wins: t = 0: 1/300
Final deformation wgp, t = inf: [/150

Final deformation wpet fin t = inf: 1/250

Limit values according to ON B 1995-1-1/NA:2014-11-15
Instantaneous deformation winst t = 0: 1/300

Final deformation wj, t = inf: 1/150

Final deformation wpet fin t = inf: 1/250

11,07 kN
34,87 kN

Utilisation ratio 58.5 %

Winax 10.8 mm

kdef 0.85

at x 2.3m =
Final deformation Whet fin t = inf (1/250)

7.2.2 Vibration
The verification is only valid for residential ceilings!
7.2.2.1 Verification corresponding to EN 1995-1-1

Eigenfrequency: f; = 11.82 Hz > 8.0 Hz
Stiffness: wigny =0.23 mm < 1.0 mm
Velocity/Unit impuls: v = 2.53 mm/s < 12.1 mm/s
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---> Vibration verification fulfilled
7.2.2.2 Verification corresponding to ON B 1995-1-1/NA:2014-11-15

Eigenfrequency: f; = 11.82 Hz > 8.0 Hz
Stiffness: wigny = 0.23 mm < 0.2 mm
---> Vibration verification fulfilled

7.2.2.3 Verification corresponding to DIN 1052
Wperm = 4.9 mm <= 6,0 mm ---> Vibration verification fulfilled
7.2.2.4 Verification according to Hamm/Richter

Eigenfrequency: f; = 12.55 Hz > 8.0 Hz
Stiffness: woky = 0.39 mm < 0.5 mm
---> Vibration verification fulfilled

7.2.2.5 Verification according to modified Hamm/Richter

Eigenfrequency: f; = 12.53 Hz > 8.0 Hz
Stiffness: woiy = 0.39 mm < 0.5 mm
---> Vibration verification fulfilled
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Posouzeni vaznice 1.4

Zatizeni:

Ok ost = 0,59 kN/m? ostatni stalé stfecha
Jok = 0,12 KN/m vlastni tiha

S = 0,56 KN/m*  gin

O stiecha — 0,75 kN/ m?’ uZitné zatiZeni stiechy
Wy g = -1,60 kN/m? vitr séni

Y6 = 1,35

Yo = 15

zat. §. = 0,625 m

Ok = 0,49 kN/m

qk,stfecha = 0,47 kN/m

Uzitné zatizeni se se zatizenim sné¢hem nekombinuje a uzitné zatizeni stfech pro kategorie

M W w7 W 4 r I r o r W 2 a4 r W
H je v nasem pfipad¢€ rozhodujici. Zatizeni pisobi max na ploSe 10 m”. Zatizeni vétrem

pusobi sanim, tedy v opaéném smeéru nez ostatni zatizeni, takze se ve vypoc¢tu s nim

neuvazuje.
Prufez
= 4,600 m
= 100 mm Eo mean =
= 200 mm fnk =
= 0,02 m? fox=
2= 666 667 mm® Y™ =
I, = 66 666 667 mm* Kmod =
fm,d -
fv,d -
Posouzeni ohybu:
fy = 1,37 KN/m
M, = 3,62 KNm
Omy,d = 5,43 MPa
33% | 0,327 < 1|
vyhovuje

Vypracoval: Bedfich Kucera

4) C24(SI)
11000 MPa
24 MPa
4,0 MPa
13
0,9
16,615 MPa
2,769 MPa




Posouzeni smyku:
bef,y =

Aef,y =

kcr =

Prithyb:
Ky def =
Ko def =
Yo1=

Wref,y =
Wl,inst =
W2,inst =

Wnet,fin:

Winst =

Vypracoval: Bedfich Kucera

67 mm

13 400 mm’

0,67

13% [ 0,352

0,6
0,6

8,0

3,9 mm

3,8 mm
10,0 mm

7,7 mm

vyhovuje

Q¢ = 3,15 kN
Tg = 0,352 MPa
< 2,769 |
Ttida provozu: 1
< L/250 = 18 mm
OK
< L/300 = 15 mm
OK




Posouzeni vazniku - vaznik 1.4

Zatizeni:

Prabéh vnitinich sil pfevzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ:
Vlastni tiha
Ostatni stalé - stiesni plast’ 1
Snih

Uzitné zatizeni stiech kategorie H se se zatizenim snéhem nekombinuje a v nasSem ptipade
je rozhodujici zatizeni snéhem. Zatizeni vétrem puasobi sanim, tedy v opa¢ném sméru nez

ostatni zatizeni, takze se ve vypoctu s nim neuvazuje.

Vnitini sily:

Meg= 224,00 kNm
Veg= 61,63 kN
Prifez
= 14,000 m
= 180 mm Eo mean =
= 800 mm fok =
= 0,144 m? fux=
2= 19 200 000 mm? Ym =
l,= 7 680 000 000 mm* Kimod =
fm,d =
fv,d =
Posouzeni ohybu:
Omyd = 11,667 MPa
68% [ 05675 2 T ]
vyhovuje
Posouzeni smyku:
Dery = 121 mm Q4=
Aty = 96 800 MM’ 14 =
Ker = 0,67
49% [ 0955 < 1,944 |

vyhovuje

Vypracoval: Bedfich Kucera

1) GL 24h
11500 MPa

24 MPa
2,7 MPa
1,25
0,9
17,28 MPa
1,944 MPa

61,63 kN
0,955 MPa

Z
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Prithyb:
Ky def =
Ko def =
Yo1=

Wl,inst =
W2,inst =

Wnet,fin:

Winst =

Vypracoval: Bedfich Kucera

0,6
0,6

24.6 mm
15,3 mm
54,7 mm

39,9 mm

Ttida provozu:

L/250 =

INA

L/300 =

INA

1
56 mm
OK
47 mm
OK
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Posouzeni vazniku - vaznik 2.4

Zatizeni:

Prabéh vnitinich sil pfevzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ:
Vlastni tiha
Ostatni stalé - stiesni plast’ 1
Snih

Uzitné zatizeni stiech kategorie H se se zatizenim snéhem nekombinuje a v nasSem ptipade
je rozhodujici zatizeni snéhem. Zatizeni vétrem puasobi sanim, tedy v opa¢ném sméru nez

ostatni zatizeni, takze se ve vypoctu s nim neuvazuje.

Vnitini sily:

Meq= 83,73 kNm
Veg= 27,517 kN
Prifez
= 12,125 m
= 140 mm Eo,mean =
= 600 mm fink =
= 0,084 m? fux=
,= 8 400 000 mm?® Tm =
l, = 2520 000 000 mm* Kmod =
fm,d =
fv,d =
Posouzeni ohybu:
Gmyd = 9,968 MPa
58% [ 0,577 < 1|
vyhovuje
Posouzeni smyku:
Dery = 94 mm Qu=
Acty = 56 400 mm’ Tq=
Ker = 0,67
41% [ 0,732 < 18

vyhovuje

Vypracoval: Bedfich Kucera

1) GL 24h

11500 MPa
24 MPa
2,5 MPa

1,25

0,9
17,28 MPa
1,8 MPa

27,52 kN
0,732 MPa

Z
@r



Prithyb:
Ky def =
Ko def =
Yo1=

Wl,inst,y =
W2,inst,y =

Wnet,fin:

Winst =

Vypracoval: Bedfich Kucera

0,6
0,6

21.0 mm
13,1 mm
46,7 mm

34,1 mm

Ttida provozu:

L/250 =

INA

L/300 =

INA

1
49 mm
OK
40 mm
OK
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Posouzeni vazniku - vaznik 3.4

Zatizeni:

Ok ost = 0,32 kN/m? ostatni stalé stfecha
Jok = 0,45 kN/m vlastni tiha

Sk = 0,56 KN/M*  gih

Ui stiecha — 0,75 kN/ m? uZitné zatiZeni stiechy
Wy e = -0,70 kN/mz vitr sani

Y6 = 1,35

Yo = 15

zat. §. = 4,000 m

Kombinace zatizeni KZ;

Vlastni tiha
Ostatni stalé - stieSni plast 2
Snih

Ok = 3,09 KN/m

Ok = 2,24 KN/m

feq= 7,53 KN/m

Uzitné zatizeni stiech kategorie H se se zatizenim snéhem nekombinuje a v nasSem ptipade
je rozhodujici zatizeni snéhem. Zatizeni vétrem puasobi sanim, tedy v opa¢ném sméru nez
ostatni zatiZeni, takze se ve vypoCtu s nim neuvazuje.

Vnitini sily:

Mgg= 79,66 KNm
Veg= 34,64 kN
Prifez
= 9,200 m 1) GL 24h
= 160 mm Eo.mean = 11500 MPa
= 560 mm fok = 24 MPa
= 0,0896 m? f= 2,5 MPa
;= 8 362 667 mm® M= 1,25
I, = 2 341 546 667 mm* Kmod = 0,9
fng = 17,28 MPa
fLq= 1,8 MPa

Vypracoval: Bedfich Kucera



Posouzeni ohybu:
Omy.d = 9,526 MPa

55% | 0,551 < 1|
vyhovuje

Posouzeni smyku:

bef,y = 107 mm Q4= 34,64 kN

Agty = 59 920 mm® 1= 0,867 MPa

Ko = 0,67

48% [ 0,867 < 1,8 |
vyhovuje

Prithyb:

K1 def = 0,6 Ttida provozu: 1

Ko def = 0,6

o1 = 0

Wref,y = 3,5

Wi insty = 10,8 mm

W2,inst,y = 718 mm

Whet fin™ 25,1 mm < L/250 = 37 mm
OK

Winst = 18,7 mm < L/300 = 31 mm
OK

Vypracoval: Bedfich Kucera



Posouzeni vazniku - vaznik 4.4

Zatizeni:

Prabéh vnitinich sil pfevzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ1:
Vlastni tiha - stfeSni plast 2
Ostatni stalé
Snih

Uzitné zatizeni stiech kategorie H se se zatizenim snéhem nekombinuje a v nasSem ptipade
je rozhodujici zatizeni snéhem. Zatizeni vétrem puasobi sanim, tedy v opa¢ném sméru nez

ostatni zatizeni, takze se ve vypoctu s nim neuvazuje.

Vnitini sily:

Mgg= 56,27 kNm
Ve = 31,37 kN
Prifez
= 6,900 m
= 140 mm Eomean =
= 560 mm fok =
= 0,0784 m? fox=
;= 7 317 333 mm?® ™=
l,= 2 048 853 333 mm* Kimod =
fm,d =
fv,d =
Posouzeni ohybu:
Smy,d = 7,689 MPa
44% | 0,445 < 1]
vyhovuje
Posouzeni smyku:
Dery = 94 mm Q4=
Aty = 52 640 mm” e
Ke = 0,67
50% [ 0,894 < 18

vyhovuje

Vypracoval: Bedfich Kucera

1) GL 24h
11500 MPa

24 MPa
2,5 MPa
1,25
0,9
17,28 MPa
1,8 MPa

31,37 kN
0,894 MPa

(2
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Prithyb:
Ky def =
Ko def =
Yo1=

Wl,inst,y =
W2,inst,y =

Wnet,fin:

Winst =

Vypracoval: Bedfich Kucera

0,6
0,6

6,6 mm
2,3 mm
12,9 mm

8,9 mm

Ttida provozu:

L/250 =

INA

L/300 =

INA

1
28 mm
OK
23 mm
OK

=

&



2.1.6. Posouzeni vazniku - vaznik 5.4

ZatiZeni:
Prabéh vnitinich sil pfevzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ1:

Vlastni tiha
Ostatni stalé - obvodovy plast 1) GL 24h
Vitr
Eo mean = 11500 MPa
fo = 24 MPa
f,. = 3,5 MPa
= 4,600 m Y™ = 1,25
= 120 mm Kmod = 0,9
= 400 mm fng = 17,28 MPa
= 0,048 m? foq= 2,52 MPa
W, = 3200 000 mm?® ;= 960 000 mm®
ly = 640 000 000 mm* l,= 57 600 000 mm*
M, = 7,21 kNm M, = 4,69 KNm
Omyd = 2,253 MPa Gmzd = 4,886 MPa
Ky, = 07
3% [ 0328 < 1 |imyd K, omid <
VYhOVUje m.y.d m.z.d
o o
s7% [ o034 < T ke sl
VyhOVUje m.y.d m.z.d
Posouzeni smyku:
Dery = 80 mm Quy = 4,59 kN
bet, = 268 mm Qq, = 32,10 kN
Aty = 32 000 mm’ Tgy = 0,214 MPa
A, = 32 160 mm’ Ty, = 1,505 MPa
Ker = 0,67
smery (Qq): 60% 1,505 < 2,52
vyhovuje
smér z (Qg,): 8% 0,214 < 2,52
vyhovuje

Vypracoval: Bedfich Kucera



Prithyb:

K1 def = 0,6
K, def = 0,6
Yo = 0
Wi insty = 0,0 mm W instz = 3,5 mm
W2 insty = 14,5 mm W instz = 0,0 mm
Wnet,fin,y: 14,5 mm < L/250 = 18 mm
OK
Winsty = 14,5 mm < L/300 = 15 mm
OK
Wnet,fin,z: 516 mm < L/250 = 18 mm
OK
Winst,z = 3,5 mm < L/300 = 15 mm
OK
Wie fin,celk= 16 mm w_(net,fin,celk= vV ([w_(net,fin,y)]"2+ |
OK w_(net,fin,z))"2))
Winst, celk= 15 mm w_(inst,celk= v ([(w_(inst,y)] 2+ [
OK w_(inst,z)]"2))

Vypracoval: Bedfich Kucera



2.1.7. Posouzeni vazniku - vaznik 6.4

Zatizeni:

Ok ost = 0,32 kN/m? ostatni stalé stfecha
Jok = 0,31 kN/m vlastni tiha

Sk = 0,56 kN/m*  qip

Ui stiecha — 0,75 kN/ m? uZitné zatiZeni stiechy
Wy g = -1,61 kN/m? vitr séni

Y6 = 1,35

Yo = 15

zat. §. = 4,600 m

Kombinace zatizeni KZ1:

Vlastni tiha

Ostatni stalé

Snih
Ok = 2,91 KN/m
Ok = 2,576 kKN/m
feq = 7,79 KN/m

Uzitné zatizeni stiech kategorie H se se zatizenim snéhem nekombinuje a v nasSem ptipade
je rozhodujici zatizeni snéhem. Zatizeni vétrem puasobi sanim, tedy v opa¢ném sméru nez
ostatni zatiZeni, takze se ve vypoCtu s nim neuvazuje.

Vnitini sily:

Megg= 46,36 kNm

Vgg= 26,87464047 kN

Profez
= 6,900 m 1) GL 24h
= 140 mm Eomean = 11500 MPa
= 440 mm fnk = 24 MPa
= 0,0616 m? f= 2,5 MPa
;= 4517 333 mm?® M= 1,25

l, = 993 813 333 mm* Kmod = 0,9

fog = 17,28 MPa

Vypracoval: Bedfich Kucera



Posouzeni ohybu:

Omy.d = 10,262 MPa

59% |__ 05% < 1]

vyhovuje
Posouzeni smyku:
Acty = 41360 mm’ =
Ker = 0,67
54% [ 0975 < 1,8
vyhovuje

Prahyb:
Ky def = 0,6 Ttida provozu:
K, et = 0,6
Y1 = 0
Wref,y = 2,6
Wl,inst,y = 7,6 mm
W2,inst,y = 6,7 mm
Whet fin— 18,8 mm < L/250 =
Winst = 14,3 mm < L/300 =

Vypracoval: Bedfich Kucera

1,8 MPa

26,87 kN
0,975 MPa

28 mm
OK

23 mm
OK




Posouzeni vazniku - vaznik 1.2
ZatiZeni:

Kombinace zatizeni KZ:
Vlastni tiha
Ostatni stalé - strop
Uzitné zatizeni kategorie C
Premistitelné pticky

Okost = 0,56 KN/ m2 ostatni stalé strop
Jok = 2,11 kN/m vlastni tiha
Ok = 3,00 kN/ m’ Uzitné zatizeni kategorie C
Ui piicky = 0,50 kN/ m?’ uzitné premistitelné pricky
Y6 = 1,35
Yo = 1,5
zat. §. = 4,600 m
Ok = 12,31 kN/m
Qk = 15,3 kN/m
fea= 39,57 kN/m
Vnitini sily:
Mgg= 969,56 kKNm
Veg= 277,02 kN
Priifez zdvojeny priifez
= 14,000 m 1) GL 24h
= 440 mm Eo mean = 11500 MPa
= 960 mm fok = 24 MPa
= 0,4224 m? fux= 2,7 MPa
2= 67 584 000 mm? ™= 1,25
I, = 32 440 320 000 mm* Kmod = 0,8
fna = 15,36 MPa
fua= 1,728 MPa
Posouzeni ohybu:
Omyd = 14,346 MPa
93% | 0,934 < 1|
vyhovuje

Vypracoval: Bedfich KuCera



Posouzeni smyku:
bef,y =

Aef,y =

kCI’ =

Prihyb:
k1,def =
K2 der =
Vo1 =

Wref,y =
Wl,inst =
W2 inst =

Wnet,fin:

Winst =

Vypracoval: Bedfich KuCera

295 mm

283 200 mm’

85%

0,67

Q4=

Tg =

| 1467

< 1,728 |

0,6
0,6
0,7

1,3
16,0 mm
19,9 mm
53,9 mm

35,9 mm

vyhovuje

Ttida provozu:

IA

L/250 =

L/300 =

IN

277,02 kKN
1,467 MPa

56 mm
OK

47 mm
OK




Posouzeni vazniku - vaznik 2.2

ZatiZeni:
Pribéh vnitinich sil pievzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ:
Vlastni tiha
Ostatni stalé - strop
Ostatni stalé - pricky
Uzitné zatizeni C

Vnitini sily:
Megg= 274,56 KNm
Vgg= 92,98 kN
Priifez
= 12,125 m 1) GL 24h
= 200 mm E()’mean = 11500 MP&
= 840 mm fok = 24 MPa
= 0,168 m? fux= 3,5 MPa
.= 23520 000 mm?® ™= 1,25
I, = 9878 400 000 mm?* Kmod = 0,8
fng = 15,36 MPa
foa= 2,24 MPa
Posouzeni ohybu:
Omy,d = 11,673 MPa
76% | 0,760 < 1|
vyhovuje
Posouzeni smyku:
Dty = 134 mm Qg = 92,98 kN
Aety = 112 560 mm’ 4= 1,239 MPa
Ker = 0,67
55% | 1,239 < 2,24 |
vyhovuje
Prihyb:
K1 gef = 0,6 Ttida provozu: 1
K2, def = 0,6
Vo1 = 0,7

Vypracoval: Bedfich KuCera




WLinst,y =
W2,inst,y =

Wnenfin:

Winst =

Vypracoval: Bedfich KuCera

16,0 mm
16,4 mm
48,9 mm

32,4 mm

IN

AN

L/250 =

L/300 =

OK

OK

49 mm

40 mm




Posouzeni vazniku - vaznik 3.2

ZatiZeni:
Pribéh vnitinich sil pievzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ:
Vlastni tiha
Ostatni stalé - strop
Ostatni stalé - pricky
Uzitné zatizeni C

Vnitini sily:
Megg= 134,32 kNm
Vey= 83,22 kN
Priifez

= 4,600 m 1) GL 24h

= 120 mm Eo mean = 11500 MPa

= 800 mm fok = 24 MPa

= 0,096 m? f, = 3,5 MPa

.= 12 800 000 mm? ™= 1,25
I, = 5120 000 000 mm* Kinog = 0,8

fnd = 15,36 MPa
f,q= 2,24 MPa
Posouzeni ohybu:
Omyd = 10,494 MPa
68% | 0,683 < 1|
vyhovuje
Posouzeni smyku:
Dety = 80 mm Q4= 83,22 kN
Acty = 64 000 mm’ 4= 1,95 MPa
Ky = 0,67
87% | 1,950 < 2,24 |
vyhovuje

Vypracoval: Bedfich KuCera



Prihyb:

K1 gef = 0,6 Ttida provozu: 1

Ko def = 0,6

Vo1 = 0,7

Wl,inst,y = 510 mm

W2|inst,y = 4,9 mm

Whet fin= 15,0 mm < L/250 = 18 mm
OK

Winst = 9,9 mm < L/300 = 15 mm
OK

Vypracoval: Bedfich KuCera



Posouzeni vazniku - vaznik 4.2

ZatiZeni:
Pribéh vnitinich sil pievzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ1:
Vlastni tiha
Ostatni stalé - strop
Ostatni stalé - pricky
Uzitné zatizeni C

Vnitini sily:
Meg= 183,588 kNm
Veg= 107,099 kN
Priifez

= 6,900 m 1) GL 24h

= 160 mm Eo mean = 11500 MPa

= 680 mm fok = 24 MPa

= 0,1088 m? f,= 3,5 MPa

.= 12 330 667 mm® Y™ = 1,25
l, = 4192 426 667 mm* Kmod = 0.8

frng = 15,36 MPa
f,q= 2,24 MPa
Posouzeni ohybu:
Omyd = 14,889 MPa
97% [ 0,960 < 1|
vyhovuje
Posouzeni smyku:
bery = 107 mm Q4= 107,10 kN
Acty = 72 760 mm’ 4= 2,208 MPa
Ker = 0,67
99% | 2,208 < 2,24 |
vyhovuje

Vypracoval: Bedfich KuCera



Prihyb:

K1 gef = 0,6 Ttida provozu: 1

Ko def = 0,6

V21 = 0,7

Wl,inst,y = 718 mm

W2|inst,y = 10,2 mm

Whet fin= 2710 mm < L/250 = 28 mm
OK

Winst = 18,0 mm < L/300 = 23 mm
OK

Vypracoval: Bedfich KuCera



Posouzeni vazniku - vaznik 5.2

ZatiZeni:
Pribéh vnitinich sil pievzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ1:
Vlastni tiha
Ostatni stalé - strop
Uzitné zatizeni C

Vnitini sily:
Meg= 65,84 kKNm
Vg = 30,15 KN
Priifez
= 4,600 m 1) GL 24h
= 140 mm Eo mean = 11500 MPa
= 440 mm fok = 24 MPa
= 0,0616 m? fux = 3,5 MPa
= 4517 333 mm® Ym = 1,25
I, = 993 813 333 mm* Kmod = 0,8
fng = 15,36 MPa
fug= 2,24 MPa
Posouzeni ohybu:
Omyd = 14,575 MPa
95% | 0,949 < 1|
vyhovuje
Posouzeni smyku:
Dty = 94 mm Qq= 30,15 kN
Aciy = 41 360 mm? Ty = 1,093 MPa
Ker = 0,67
49% | 1,093 < 2,24 |
vyhovuje

Prithyb:

Vypracoval: Bedfich KuCera



K1 def = 0,6 Ttida provozu: 1

Ko, def = 0,6

Vo1 = 0,7

WLinst,y = 5,2 mm

W2,inst,y = 617 mm

Whet,fin= 17,8 mm < L/250 = 18 mm
OK

Winst = 11,9 mm < L/300 = 15 mm
OK

Vypracoval: Bedfich KuCera



Posouzeni vazniku - vaznik 1.1 - venek atrium

ZatiZeni:
Pribéh vnitinich sil pievzaté ze statického programu Dlubal - RFEM

Kombinace zatizeni KZ:

Vlastni tiha
Ostatni stalé - stfesni plast’ 3
Snih
Vnitini sily:
Megg= 20,50 KNm
Vg = 19,80 kN
Priifez
= 4,600 m 1) GL 24h
= 120 mm Eo mean = 11500 MPa
= 280 mm fok = 24 MPa
= 0,0336 m? fux= 3,5 MPa
z= 1568 000 mm?® ™ = 1,25
I, = 219 520 000 mm* Kmod = 0,9
fng = 17,28 MPa
foa= 2,52 MPa
Posouzeni ohybu:
Omy,d = 13,074 MPa
76% | 0,757 < 1|
vyhovuje
Posouzeni smyku:
Dty = 80 mm Qg = 19,80 kN
Aety = 22 400 mm’ 4= 1,326 MPa
Ker = 0,67
53% | 1,326 < 252 |
vyhovuje

Vypracoval: Bedfich KuCera




Prihyb:

K1 gef = 0,6 Ttida provozu: 1

Ko def = 0,6

Vo1 = 0

Wl,inst,y = 715 mm

W2|inst,y = 5,0 mm

Wnet,fin= 1710 mm < L/250 = 18 mm
OK

Wiy = 12,5 mm < L/300 = 15 mm
OK

Vypracoval: Bedfich KuCera



Posouzeni sloupu 1.1

Sloup vzpér 1) GL 24h
= 200 mm Eo o5 = 9600 MPa
h= 480 mm Eo mean = 11500 MPa
= 96 000 mm® Gomean = 650 MPa
l, = 1 843 200 000 mm* ook = 24 MPa
l, = 320 000 000 mm’* fook = 24 MPa
W, = 7680 000 mm° Y = 1,25
W, = 3200 000 mm’ Konog = 0.8
i, = 138,6 mm B = 01
i, = 57,7 mm frog = 15,36 MPa
Vyboceni ve sméru osy "z" food= 15,36 MPa
lery = 3,7m
= 26,702 M, = 35,51 kNm
Moty = 0,425 M, = 0,03 kNm
,= 0,597 = 568,51 kN
Key = 0,984 Omyd = 4,624 MPa
Vyboceni ve sméru osy "y" Omzd = 0,010 MPa
ler. = 37m Ocod = 5,922 MPa
.= 64,086 K = 0,7
el = 1,020
.= 1,056
Ko = 0.752 Oco.d Op y.d Tk Oz, <1
m
69% [ 0,693 < 10k foos faye fss
vyhovuje
72% [ 0724 < ) GC'?d +hy im’y'd O]:m'z'd <1
vyhovuje ¢,z 'c,0.d m,y,d m,z,d

Vypracoval: Bedfich KuCera




Posouzeni sloupu 1.2

Sloup vzpér 1) GL 24h
= 200 mm Eo o5 = 9600 MPa
h= 200 mm Eo mean = 11500 MPa
= 40 000 mm® Gomean = 650 MPa
l, = 133 333 333 mm* fink = 24 MPa
l,= 133 333 333 mm* foox= 24 MPa
W, = 1333333 mm° Y = 1,25
W, = 1333333 mm° Konog = 08
Iy = 57,7 mm Be = 0,1
i, = 57,7 mm fnd = 15,36 MPa
Vyboceni ve sméru osy "z" food= 15,36 MPa
lery = 3,7 m
= 64,086 M, = 0 kNm
Mrely = 1,020 M, = 0,5 kNm
,= 1,056 N = 357,303 kN
Key = 0,752 Omyd = 0,000 MPa
Vyboceni ve sméru osy "y" Omzd = 0,375 MPa
ler. = 37m Ocod = 8,933 MPa
.= 64,086 Ky = 0,7
el = 1,020
,= 1,056
Ko = 0.752 Gc,O,d On y.d k. Gm,z d <1
79% [ 0,790 < 1 |k -f f "o
d ¢,y ¢04d m,y,d m,z,d
vyhovuje
80% [ 0798 < ) GC'?d tky - Gfm’y'd O]:m'z'd <1
vyhovuje ¢,z 'c0,d m,y,d m,z,d

Vypracoval: Bedfich KuCera




Posouzeni sloupu 1.3

Sloup vzpér 1) GL 24h
= 200 mm Eo o5 = 9600 MPa
h= 320 mm Eo mean = 11500 MPa
= 64 000 mm’ Go mean = 650 MPa
l,= 546 133 333 mm* fink = 24 MPa
l,= 213 333 333 mm* Lok = 24 MPa
W, = 3413333 mm° Y = 1,25
W, = 2133333 mm° Konog = 08
Iy = 92,4 mm B = 0,1
I, = 57,7 mm fog = 15,36 MPa
Vyboceni ve sméru osy "z" food= 15,36 MPa
lery = 3,7 m
= 40,054 M, = 0,41 kNm
Mely = 0,637 M, = 0,04 kNm
)= 0,720 = 291,09 kN
Key = 0,947 Omyd = 0,120 MPa
Vyboceni ve sméru osy "y" Omzd = 0,019 MPa
lyr = 37m Good = 4,548 MPa
;= 64,086 Ky = 0,7
Moty = 1,020
7= 1,056
Ko = 0.752 Gc,O,d On y.d k. Gm,z d <1
m
2% [ 0321 < Lk, fog foy fss
vyhovuje
40% [ 0,400 < ) GC'?d tky - Gfm’y'd O]:m'z'd <1
vyhovuje ¢z 'c,0,d m,y,d m,z,d

Vypracoval: Bedfich KuCera




Posouzeni sloupu 1.4

Sloup vzpér 1) GL 24h
= 200 mm Eo o5 = 9600 MPa
h= 320 mm Eo mean = 11500 MPa
= 64 000 mm’ Gomean = 650 MPa
l,= 546 133 333 mm* fink = 24 MPa
|, = 213 333 333 mm" fook = 24 MPa
W, = 3413333 mm° Y = 1,25
W, = 2133333 mm° Konog = 08
Iy = 92,4 mm B = 0,1
i = 57,7 mm frng = 15,36 MPa
Vyboceni ve sméru osy "z" food= 15,36 MPa
lery = 3,7 m
= 40,054 M, = 0,00 kNm
Doy = 0,637 M, = 0,00 kNm
)= 0,720 = 556,00 kN
Key = 0,947 Omyd = 0,000 MPa
Vyboceni ve sméru osy "y" Omzd = 0,000 MPa
lor = 3,7 m Geod = 8,688 MPa
= 64,086 Ko, = 0,7
Moty = 1,020
.= 1,056
Ko = 0.752 Gc,O,d On y.d k. Gm,z d <1
m
60% [ 0597 < Lk, fog foy fss
vyhovuje
5% [ 0752 < ) GC'?d tky - Gfm’y'd O]:m'z'd <1
vyhovuje ¢,z 'c0,d m,y,d m,z,d

Vypracoval: Bedfich KuCera




Posouzeni sloupu 1.5

Sloup vzpér

Vyboceni ve sméru osy "z"

lery =

Vyboceni ve sméru osy "y

Icr,z =

33%

1) GL 24h
160 mm Eo o5 = 9600 MPa
400 mm Eo mean = 11500 MPa
64 000 MM” Gomean = 650 MPa
853 333 333 mm’ ook = 24 MPa
136 533 333 mm* foox = 24 MPa
4 266 667 mm° Y = 1,25
1706 667 mm° Konog = 0,7
115,5 mm Be = 0,1
46,2 mm frog = 13,44 MPa
fooq= 13,44 MPa
3,7m
32,043 M, = 22,58 kNm
0,510 M, = 0,00 kNm
0,641 = 23,32 kN
0,972 Omyd = 5,292 MPa
g Omazd = 0,000 MPa
37m Geod = 0,364 MPa
80,107 K, = 0,7
1,275
1,362
0543 Gc,O,d Um y,d n km . Gm,z d < 1
0,422 < 1] kC,y f.04 fm’y’d fss
vyhovuje
0326 - k Gc,(;,d + km . Gfm,y,d Gfm,z,d Sl
vyhovuje ¢,z 'c0,d m,y,d m,z,d

Vypracoval: Bedfich KuCera




Prihyb:
K1 gef =
Ko, def =
V2,1 =

lenst =
W2,inst =

Wnenfin:

Winst =

Vypracoval: Bedfich KuCera

0,6
0,6
0,7

0,0 mm
19,9 mm
28,3 mm

19,9 mm

Ttida provozu: 1

IA

L/250 = 5,5E+08 mm
OK

< L/300= 4,6E+08 mm
OK

I (s
J W e



Posouzeni sloupu 1.6

Sloup vzpér 1) GL 24h
= 140 mm Eo05 = 9600 MPa
h= 140 mm Eo mean = 11500 MPa
= 19 600 mm? Gomean = 650 MPa
l,= 32013 333 mm’ frnc = 24 MPa
l,= 32 013 333 mm’ ook = 24 MPa
W, = 457 333 mm’ v = 1,25
W, = 457 333 mm’ Kimod = 07
Iy = 40,4 mm B = 0,1
i, = 40,4 mm fng = 13,44 MPa
Vyboceni ve sméru osy "z" food= 13,44 MPa
lery = 3,7m
dy = 91,551 M, = 0,00 kNm
Mrety = 1,457 M, = 0,00 KNm
k, = 1,619 = 31,83 kN
Key = 0,430 Omyd = 0,000 MPa
Vyboceni ve sméru osy "y" Omzd = 0,000 MPa
ler, = 3,7m Ceod = 1,624 MPa
A, = 91,551 Kin = 0,7
Motz = 1,457
k, = 1,619
kc,z 0,430 Gc,O,d Gm y,d n km . O-m,z,d < 1
28% [ 0281 < Lk, fog foy frss
vyhovuje
O - ’ O-c,(},d e Gfm,yd s Of'm,zd <1
vyhovuje ¢z lc0d m,y.d m,z,d

Vypracoval: Bedfich KuCera
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