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2 VYPOCTOVY MODEL
2.1 VAZNIK

12375

2.2 VAZNICE
oYy 7N
| 5000 |

2.3 STRESNIi PANEL
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A1) A2 3] i0 Fs 1
N 5 v )6I
7
g .
" I L4849 4855 4887 4915 4922
|
|
1 62875 l
3 ZATIZENI
3.1 STALE

3.1.1 VLASNI TiHA

- bitumenovy pas — asfaltovy modifikovany pas BSB
g’k = 0,06 kN-m™
- OSB deska —tl. 25 mm
g’k =0,025-7,5=0,188 kN-m™
- tepelna izolace — polystyrén EPS, tl. 120 mm
g’k=0,12 - 0,3=0,036 kN-m™
- rostlé dfevo — C22
g k=4,1kN-m3
- lepené lamelové dievo GL24h
g k=37 kN'-m3
- podhled
gk~ 0,2 kN-m™
- vybaveni haly
g’k = 0,1 kN-m?

3.2 PROMENNE
3.2.1 VITR

3.2.1.1 MAXIMALNIi DYNAMICKY TLAK
- lokalita — Brno

- Il. vétrna oblast

Vbo =25 m-s™

- lll. kategorie terénu

Zo = 0,3 m

Znin=5m

Ze=16m
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Vb= Vpo= 25 m-s‘1
0,07

k. =019 (Z" )0'07—019 (0’3) = 0,215
T 0,05 o 0,05 o

C.(16) = k. - In = 0,215 - In—2 = 0,855
rAD) =iy E e gy =

0 )

C,(16)=1,0
Vi, (16)=C,(16)-C,(16)-v,=0,855-1,0-25=21,38 m-s™'
1,(16)= —__= K - 10 =0,252
\ - - Z - Y,

Vi (16) Co(16)-ln% 1,0-In%
p=1,25 kg:m

1,256--21,38%=

I @ qb(16)=[1+7-lv(16)]-%-p-vm(16)2=[1+7-0,252]-

=790 N-m~2=0,790 kN-m2

N —

3.2.1.2 PRICNY VITR

8 e o e 3.2.1.2.1 STRESN| PLAST
= &:— h 6624 0131
e s s d 50,435
L2 o187
d 50435
B B
) h
a"ﬁm‘ﬂrﬂ%c —= Cpe,10
= { v d
A1 05 -1,2
0,131 |-0,13
m 0 0,249
1 : d J

B: Cpe,lO = _0,86
C Cpe,lo = _0,4

3.2.1.2.2 STITOVE STENY
h 16

d 50436
e = min{b,2 - h} = min{50,43;2 - 16} = 32m

= 0,319
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3.2.1.2.3 SVISLE PODELNE STENY

L
EZ\\NZ
: ,\J Autor: Ladislav Kopecky
EmﬁﬂQE Vedouci: Ing. Karel Sykora
e 32
Rl S S A: Cpeto = ~1,2
B: cpe10 = —0,8
C: cpero = —0,5
h
7 Cpe,10
D:11,0 |0,8
0,319 | 0,709
0,25 |0,7
h
a Cpe,lo
E 1’0 '0,5
0,319 | -0,318
025 |-03

alfa[0]

e=32m
e_32_8
44 °™
e_32_16

2 -2 - °m
e 32
—=—=32m

10 10

3.2.1.3 PODELNY VIiTR
3.2.1.3.1 STRESNIi PLAST

Str. 8
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F
Cpeto | G -1,21-13|-13]-14|-14
H -0,7-0,7|-0,6 |-0,8 |-0,9

3.2.1.3.2 STITOVE STENY

h = 16 = 0,319
d 50436
e=32m
E D E
d
1 0,8 -0,5
Cpe,lO

0,319 | 0,709 | -0,318

0,25 |0,7 -0,3

3.2.1.3.3 TRENI
d; = min{2 - b; 4 - h} = min{2-50,436;4 - 16,065} = 64,26 m
d =55m <d; = 64,26 m — tfeni nenastane

3.2.2 SNiH

-lokalita Brno — II. snéhova oblast

sk = 0,8 kPa — www.snehovamapa.cz
h 9,44 1

5= 50,436 = 0,187 >§= 0,125
stav l.- rovhomérny snih

U = 0'8
stav Il.- navaty snih
Uz = 2,0
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3.3 KOMBNINACE ZATIZENIi
rovnice 6.10

Z(Ya,j < Gyj) Vo1 Quat Z(VQ,i Yo+ Qi)

j=1 i>1

YG,jsup = 1,35

Y6,jinf = 1,0

Yo1 = 1,50

Yo.i = 1,50

Yo, = 0,6 — soucinitel kombninacni hodnoty — vitr

4 DIMENZOVANI
4.1 STRESNIi PANEL

4.1.1 ZATIZENI

vlastni tiha :
- fosny (120 x 50 ) — C22
gko = 0,05 0,14 - 4,1 = 0,029 kN-m""
ostatni stalé : (zatéZovaci $itka ZS = 0,625 m)
- bitumenovy pas — asfaltovy modifikovany pas BSB
gk = 0,06 - 0,625 = 0,04 kN'-m™’
-2 x OSB deska —tl. 25 mm
gk =2-0,025-7,5-0,625=0,23 kN-m™
- 2 x tepelna izolace — polystyrén EPS, tl. 120 mm
gk =2-0,12 - 0,3 - 0,625 = 0,045 kN-m""
ostatni stalé celkem : ¥ gk = 0,32 kN-m™
snih :
sk1 = 0,152 - 0,625 = 0,09 kN-m"™
ko = 1,448 - 0,625 = 0,90 kN-m"™
prevod zatizeni na prut
Sk1z = Sk1 - cosa? = 0,09 - cos 162 = 0,08 kN - m™!

Sk1x = Skg1 -cosa -sina = 0,09 -cos16-sin16 = 0,02 kN - m~

Sk2z = Skz * cosa? = 0,90 - cos 16%> = 0,83 kN - m™?

1

Skax = Skz - COsa - sina = 0,90 - cos16 -sin16 = 0,24 kN - m™!

9z = (Gro + gx1) - cosa = (0,029 + 0,32) - cos 16
=0,34 kN -m™?!

9x = (Gro + gx1) - sina = (0,029 + 0,32) - sin 16
=0,09kN -m™?!
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4.1.2 VYPOCTOVY MODEL

Nosnou &ast stfeSniho panelu tvofi dfevéné fosny. Vypoctovy
model je prosty nosnik. Spolupisobeni OSB desky a fosny se
neuvazuje.

4.1.3 MATERIAL

-rostlé dievo — C22

pevnost v ohybu :

- fmk =22 MPa

pevnost v tahu :

- ft,O,k =13 MPa

- ft,90,k = 0,4 MPa

pevnost v tlaku :

- fc,O,k =20 MPa

- fc,g(),k = 2,4 MPa

pevnost ve smyku :

- fuk = 3,8 MPa

modul pruznosti :

- Eo.mean = 10000 MPa

- Eo,05 = 6400 MPa

- E90,mean =320 MPa

hustota :

-pk=410kg - m™

-vypoctové hodnoty pevnosti

Kmod = 0,9

Ym=1,3

fmda = Kmod * fmk / Ym=0,9-22/1,3 =15,23 MPa
ft,O,d = kmod . ftO,k/Vm = 0,9 - 13/ 1,3 =9 MPa
ft,90,d = kmod . ft 90,k / Ym = 0,9 . 0,4 / 1,3 = 0,28 MPa
fc,O,d = kmod : fc 0k / Ym = 0,9 - 20/ 1,3 = 13,85 MPa
fud =Kmod - fux/Yym=0,9-3,8/1,3=2,63 MPa

4.1.4 PRUREZOVE CHARAKTERISTIKY

b=50mm
h =120 mm
A=h-b=50-120 = 6000 mm?

1 1
Wy=g~b-h2= 8-50-1202=120-1031mm3
1 1
= — . 3: —_— . 3: . 6 3
I 1 b -h 12 50 - 120 7,2 -10° mm
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4.1.5 VNITRNI SiLY
1 2 1 2 1 2
My,Ed:)/Q'E'sklz'l +YQ‘§‘Sk2z‘l +YG‘§‘gz‘l
1 1
=15-—-0,08-2,52+15---0,83-2,52 + 1,35
12 8
1
§ 0,34-2,5%2=1,39kN -m

1
NEd=l'()/Q'§'5k1x+VQ'Sk2x+)’G'gx)

—25. (1,5 -
— 124 kN

-0,02+1,5-0,24 +1,35- 0,09)

1
'SRZZ'I-I'VG'E'gz'l

N =

1
VEd=VQ'Z‘Sk1z'l+YQ'

1 1 1
= 1,5-1-0,08-2,5+ 1,5-5-0,8‘3-2,5+ 1,35-5
+0,34-2,5=221kN

4.1.6 POSOUZENi MSU

4.1.6.1 OHYB A OSOVY TAH
Mgq 1,39 -10°

Omy,d = W, =120.10% 11,58 MPa
Ngg 620

O-t,O,d = T = m = 0,1 MPa

Otod , Imya 0L 118 _ 4 00 10

ftoa  fma 9 15,23

4.1.6.2 SMYK
3 Vyy 3 221-10°

T =t = ——
T2 Ay 2 %-6000

= 0,83 MPa < f,, = 2,63 MPa

4.1.7 POSOUZENi MSP

4.1.7.1 PRUHYB OD STALEHO ZATIZENi

5 g, 5 0,34 - 2500*
"2 7384 Epean -1, 384 10000-7,2 - 10°
kqer = 0,6 — soucinitel dotvarovani od stalého zatizeni
Uy fin = Uy inst - (1 + kgep) = 2,4+ (14 0,6) = 3,84 mm

=24 mm
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4.1.7.2 PRUHYB OD PROMENNEHO ZATIZENI
5  (Skiz + Skzz) - I* 5 (0,08 +0,83)-2500*
384 Emean " I ~ 384 10000 - 7,2 -10°
= 6,42 mm
kaer = 0 — soucinitel dotvarovani pro kratkodobé zatizeni
Uy fin = Upinse - (1 + kaep) = 6,42+ (1 +0) = 6,42 mm

u2,z =

4.1.7.3 CELKOVY PRUHYB

l
Unet,fin = Unpin + U, pin = 384 + 642 = 10,26 mm < o

4.1.8 POSOUZENIi OSB DESKY

4.1.8.1 ZATIZENI

- vlastni tiha :

- OSB deska — tl. 25 mm
Oko=0,025-7,5-1,0=0,19kN-m”

- ostatni stalé : (zatéZovaci $itka ZS = 1,0 m)

- bitumenovy pas — asfaltovy modifikovany pas BSB
gk =0,06 - 1=0,06 kN-m™

- tepelna izolace — polystyrén EPS, tl. 120 mm
gx=0,12-0,3-1,0=0,036 kN-m”

- ostatni stalé celkem : £ gk1 = 0,29 kN-m™’

- snih:
sk=1,6-10=16kNm"

4.1.8.2 VYPOCTOVY MODEL
Deska je nahrazena prutem o Sifce 1 m. Statické schéma je

spojity nosnik o dvou polich. Délka jednoho pole | = 0,625 m.

4.1.8.3 MATERIAL

OSB deska TYP 3 od firmy KRONOSPAN, zatéZzovana je
vedlejSi osa desky

pevnost v ohybu :

- fmk = 7,4 MPa

pevnost ve smyku :
-fuxk=1,0 MPa

modul pruznosti :

- Eo,mean = 1980 MPa
-vypoctové hodnoty pevnosti
Kmod = 0,9

Ym=1,2
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1:m,d = Kmod fm,k / Ym=09-74 /1,2=5,55 MPa
fud =Kmod - fuk/Yym=0,9-1,0/1,2=0,75 MPa

4.1.8.4 PRUREZOVE CHARAKTERISTIKY
b =1000 mm
h =25 mm

A=h-b=25-1000 = 25000 mm?
1
W,==-b h?= < + 1000 252 = 104,17 - 103 mm3

L, =

_
NlHO\IP—*

1
b -h3= 1 1000 - 253 =1,30 - 10 mm3

4.1.8.5 VNITRNI SILY
1
Mgq = ~3 (VG (ko + gr1) t7¢ ‘Sk) 12

1
=5 (135-(019+0,29) + 1,5 1,6) - 0,6252
=—0,15kN -m

6
VEa :g'()’c : (gko+gk1)+VQ‘5k)'l
6
= § (1,35-(0,19+0,29) +1,5-1,6) - 0,625
=143 kN

4.1.8.6 POSOUZENI MSU
- ohyb

_ Mgq _ 0,15-10°
Tmyd =W T 104,17 - 10°

=1,44 MPa < f,,4 = 5,55 MPa

- smyk
3 Vg, 3 1,43-103
Tza =57 =§'2—=0,13<f,,,d=0,75MPa
ef 3" 25000

4.1.8.7 POSOUZENi MSP
- pruhyb od stalého zatizeni

2 (gro+gx)-1* 2 (0,19+0,29)-625*
"2 7384 Epegn-I, 384 1980 1,30 - 10°

= 0,15 mm
kaer = 0,6 — soucinitel dotvarovani od stalého zatizeni
Uy fin = U inst - (1 + Kgep) = 0,15 (1 + 0,6) = 0,24 mm
- prihyb od proménného zatizeni
R 2 1,6 - 625*

" 384 Epeqn -1, 384 1980130 - 106
kqer = 0 — soucinitel dotvarovani pro kratkodobé zatizeni

Uyz = 0,49 mm
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Uy fin = Upinse - (1 + kgep) = 0,49 - (1 +0) = 0,49 mm
- celkovy pruhyb

l
Unet,fin = Ut fin T Uz fin = 024+ 0,49 =0,73 mm < ﬁ
625

=m= 3,13 mm

4.2 VAZNICE

421 ZATIZENI

vlastni tiha :

- vaznice ( 500 x 140 ) — GL24h
gko =0,5-0,14 - 3,8 =0,27 kN'-m"”

- ostatni stalé : (zatéZovaci $itka ZS = 2,5 m)

- bitumenovy pas — asfaltovy modifikovany pas BSB
gk =0,06-2,5=0,15 kN-m”

- 2 x OSB deska —tl. 25 mm
gk=2-0,025-7,5-25=0,94 kN-m”

- 2 x tepelna izolace — polystyrén EPS, tl. 120 mm
gk=2-0,12-0,3-2,5=0,18 kN-m"

- ram stfesniho panelu — fosna ( 50 x 120 ) — C22
gk=2-4-005-0,12-2,5-4,1/50=0,1 kN-m”

- podhled
g=0,2-25=0,5kN-m"

- vybaveni haly
g=0,1-25=0,25kN'm"

ostatni stalé celkem : ¥ gy1 = 2,12 kN-m”’

snih :

- prafez 1 ( pro MSU )
sk = 3,68 kN-m”

- prifez 2 ( pro MSP)
sk=1,19 kN-m"

kombinace zatizeni - f; = v * (gko + gi1) + Vo - Sk
- prufez 1

fg1=1,35-(0,27 +2,12)+ 1,5 3,68 = 8,74 kN-m™
- prufez 2

fp=1,35-(0,27 +2,12)+1,5-1,19=5,01 kN-m™
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stabilizujici sily z vazniku
(M4 kepie) - Mgg  (1+0,09) 5337

= 323,2kN
d h 1,8
fmk 24

Arelm = k= =335

retm \/O-m,crit 2:14

078 b7 = QT8I0 00— 214 mp
Omerit =TT, . 709 T 1800 - 61624 - ¢4
1 1

Aretm = 3,35 > 0,75 — kepie = L7335 0,09
ks, = 80 — modifikaCni soucinitel pro LLD
Npg = Na _ 3232 _ 4 o4 kn

B¢ ke, B0

4.2.2 VYPOCTOVY MODEL

Vaznice je prosty nosnik o délce 5 m. Natoceni prifezu
vaznice se méni po délce vazniku. Dimenzovany jsou dva
nejnepfiznivéjSi prufezy - pod nejvétSim zatizenim a pfi
nejvétSim nato€eni prafezu vaznice.

4.2.3 MATERIAL

-lepené lamelové dievo - GL24h
pevnost v ohybu :

- fmk = 24 MPa

pevnost v tahu :

- ft,O,k = 16,5 MPa

- ft,gogk = 0,4 MPa

pevnost v tlaku :

- fc,O,k =24 MPa

- fc,g(),k = 2,7 MPa

pevnost ve smyku :

--fuk=2,7 MPa

modul pruznosti :

- Eo,mean = 11600 MPa

- E0,05 = 9400 MPa

- Egomean = 390 MPa

hustota :

-pk=380kg - m?

-vypoctové hodnoty pevnosti
kmod = 0,9

Ym = 1,25

fmd = Kmod * fmk / Ym=0,9 - 24 /1,25 =17,28 MPa
ft,O,d = kmod : ftO,k / Ym = 0,9 : 16,5/ 1,25 = 11,88 MPa
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ft,go,d = kmod . ft 90,k / Ym = 0,9 : 0,4 / 1,25 = 0,29 MPa
fe.0.d = Kmod * feokx/ Ym =0,9 - 24 /1,25 = 17,28 MPa
fv.d = Kmod * fux / Ym =0,9 - 2,7 /1,25 = 3,04 MPa

4.2.4 PRUREZOVE CHARAKTERISTIKY

h =500 mm

b =140 mm

A=h-b=2500-140 = 70000 mm?
1 1

Wy=g-b “h2 = 5-140 5002 = 5,83 - 106 mm3
1 1

szg-h-bzz 5-500-1402=1,63-106mm3
1 1

— . . 3= . . 3= . 9 3

Iy =1 b -h = 140 -500% = 1,46 - 10° mm

1=i-h-b3= i-soo-14o3=11433-1o6mm3

Z7 12 12 ’

4.2.5 VNITRNI SILY
- prufez 1

M

1 1
v,Ed =§'fd1-L2-Cosa=§-8,74-52-cosl¢6= 26,25kN - m

1 1
M, 4 =§-fd1 - L% - sina =§-8,74-52-sin16‘ = 753kN -m
1 1
VZ,Ed=§-fd1-L-cosa=§-8,74-5-c0516=21,0kN

1 1
y,Ed=§-fd1-L-sina=§-8,74-5-sin16= 6,02 kN
Ngpg = 4,04 kN

v,

- prufez 2
1 5 1 5
My, gq =§-de -L%-cosa = §-8,74- 54-.cos42 =11,63kN -m

1 1
M,gq = g'fdz -L%-sina = 5-8,74 52 .sin42 = 10,47kN - m

1 1
VZ,Ed=§-fd1-L-cosa=§-8,74-5-cos42=9,31k1v

1 1
Vy Ea =§-fd1 -L-sina =§-8,74-5-sin42 = 8,38 kN
NEd = 4‘,04‘ kN
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4.2.6 POSOUZENI MSU

4.2.6.1 KLOPENI

l 5000
lef=0,9+2-h= 0.9
0,78 - b? 0,78 - 1402

. =—-E -_——— —
Imerit =TT, 709 T 500 6556

+ 2500 = 6556 mm

- 9400 = 43,84 MPa

_ fmk 24 , ,
Aretm = \/am,m-t = \/43,34 = 0,74 < 0,75 — nosnik neklopi
kerie = 1,0
4.2.6.2 SIKMY OHYB A OSOVY TLAK
- prufez 1

M 26,25 - 10°
yEd )
= 4,50 MP
Imyd = Ty T = 583106 ¢
M,zq 7,53-10°

=——= = 4,62 MP

Omzd = Ty = 63108 | o2 MPa
NEd 4,04 - 103
Ocod = = 20103 = 0,06 MPa

L _ (146100
A~ 770-10° mm

L_ [11433 100
4 | 70-10 0 mm

_lery 5000
=—== = 34,7

A i, 144
_ lm _5000_ ..

A /f 34,7 /

Y. c0k

e/ =0,58
Arety = 7 Eops 9400

A, ’chk 125 | 24
Ao =12, |[Lebk _ 222 =2,01
T T m o |Eges ™ 49400

ky =05 (1+ B (Arery — 0,3) + Arery”)
=05-(1+0,1-(058-0,3) +0,58%) = 0,68
k,=05" (1 + B - (Arel,z - 0'3) + Arel,zz)
=05-(1+0,1-(2,01—-0,3) +2,01%) =261
B. = 0,1 — soucinitel imperfekce pro LLD

1 1
ke, = = = 0,97

4 [k2_; 2 068+0682—0582
y vy rel,y
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kez = 0,23

= 2 — : 2 =
K, + /kzz e, 261 +4/2,612 — 2,01

k,, = 0,7 — tvarovy soucinitel pro obdélnikovy prifez

2
< Oc0,d > Lk Um,y,d+0m,z,d
m

kc,y : fC,O,d fm,d fm,d
_( 0,06 )2 ‘o 4,50 N 4,62
~\0,97-17,28 17,28 17,28
=0,45<1,0
2
Ucod Umzd O-mzd
— RRLLLI R I
<kc,y ' fc,O,d> fm,d m fm,d
B ( 0,06 )2 4,50 o 4,62
~\0,23-17,28 17,28 ' 17,28
=0,45<1,0
- prufez 2
M 11,63 - 10°
y,Ed )
= = =20MP
Imyd = Ty = 5,83 106 ¢
M, 10,47 -10°
— 2k _ = 6,42 MP
Tmad = Ty, T 1,63 - 106 ¢
Ngy 4,04-103
Ocod = y = 70103 = 0,06 MPa

2
< ac,o,d > +k .O-m,y,d_l_o-m,z,d
m

kc,y ' fc,O,d fm,d fm,d
0,06 \? 2,0 6,42
- (0,97 - 17,28) 0.7 17,28 * 17,28
=0,45<1,0
2
Gc,o,d O-m,z,d Gm,z,d
<kc,y'fc,0,d> * fm,d +km fm,d
0,06 220 6,42
- (0,23 : 17,28) 1728797 1728
=0,38<1,0
4.2.6.3 SMYK
- prufez 1

3 Vypa 3 21,0-103

T = =" = 0,68 MPa
z,d 2 Aef 2 % 70 - 103
3V 3 6,02-103

Tya =5 vEd _ Z. = 0,19 MPa
T2 Ay 2 %-70-103
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Tg = ’Tz'dz + Ty'dz = 0,682 + 0,192

=0,71MPa < f,, = 3,04 MPa

- prufez 2
3V 3 9,31 -103
Tha =75 Z’Ed =55 ———=030MPa
ef 370103
3 Vyga 3 838-10°
Tya =5 =§-2—=0,27MPa
ef 3770103

Tg = ’Tz'dz + Ty'dz = 0,32 + 0,272

= 0,40 MPa < f,4 = 3,04 MPa
4.2.7 POSOUZENi MSP

4.2.7.1 PRUHYB OD STALEHO ZATIZENi

- prufez 1
5 (gko* gr1)-cosa-l*
Y1z =384 Enmean - Ly
5 (0,27 +2,12) - cos16 - 5000
= . =1,1mm
384 11600 - 1,46 - 10°
5 (gko+ gx1) -sina - 1*
Y1y =384 Evmoan - I,
_ 5 . (0,27 + 2,12) - sin16 - 5000* 104 mm
384 11600 - 114,33 - 10°¢ ’
Upinst = (U1, + Uy ? =+/1,1% +4,04% = 4,19 mm

kqer = 0,6 — soucinitel dotvarovani od stalého zatizeni
Uy fin = U inst - (1 + kgep) = 4,19 - (1 + 0,6) = 6,70 mm

- prufez 2
5 (gro* gr1) -cosa-l*
Y1z =384 Epmean - Ly
5 (0,27 + 2,12) - cos 42 - 5000*
~ 384 11600 - 1,46 - 10° = 0.85mm
5 (Gko*+ gk1) -sina- I*
Yy =384 Eroun 1,
5 (0,27 +2,12) - sin42 - 5000*
. =9,51 mm

~ 384 11600 - 114,33 - 106

Upinst = (U122 +Upy? =+/0,852+ 9,512 = 9,54 mm

kaer = 0,6 — soucinitel dotvarovani od stalého zatizeni
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Uy fin = Upinse - (1 + kgep) = 9,54+ (1 +0,6) = 1526 mm

4.2.7.2 PRUHYB OD PROMENNEHO ZATIZENI
- prurez 1
5 s,-cosa-l* 5 3,68:-cos16-5000%
Y22 =384 "Epean I, 384 11600 1,46 - 10°
=1,69mm
5 sg-sina-l* 5 3,68-sin16-5000%
Y2y =384 TR 1. 384 1160011433 - 106
= 6,22 mm

Upinst = [Uzz? +Upy? =+/1,69% + 6,222 = 6,44 mm

kqer = 0 — soucinitel dotvarovani pro kratkodobé zatizeni
Uy fin = Uginse - (1 + kgep) = 6,44+ (1 +0) = 6,44 mm

- prufez 2

5 sg-cosa-l* 5 1,19 :-cos42-5000%

Y22 =384 "Epean I, 384 11600 1,46 - 10°
= 0,42 mm
5 sg-sina-l* 5 1,19 -sin42-5000*
Uz

Y =384 E,. -1, 384 11600 114,33 - 106
= 4,58 mm

Uz,inst = /uz,z2 + Uy, ? =+/0,42% + 4,582 = 4,60 mm

kqer = 0 — soucinitel dotvarovani pro kratkodobe zatizeni
Uz fin = Uzinst * (1 + kdef) = 4,60 - (1 + 0) = 4,60 mm

4.2.7.3 CELKOVY PRUHYB

- prufez 1
l
unet’ﬁn = ulﬂn + uzlfin = 6,7 + 6,44' = 13, 14 mm < ﬁ
_5000
250 MM

- prufez 2

l
unetlﬁn = ulﬂn + uzﬂn = 15,26 + 4,89 = 19, 86 mm < —

250
_ 5000

—ﬁ=20mm
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4.3 VAZNIK

4.3.1 ZATIZENI

- vlastni tiha :
- vaznik ( 1800 x 180 ) — GL24h
gko=1,8-0,18-3,8=12kN'm"

- ostatni stalé : (zat&Zovaci $itka ZS = 5 m)

- bitumenovy pas — asfaltovy modifikovany pas BSB
gk =0,06-5=0,3kN-m”

-2 x OSB deska —tl. 25 mm
gk=2-0,025-7,5-5=1,88kN-m”

- 2 x tepelna izolace — polystyrén EPS, tl. 120 mm
g=2-0,12-0,3-5=0,36 kN-m”

- ram stfesniho panelu — foSna ( 50 x 120 ) — C22
gk=2-4-005-0,12-4,1=02kN-m™

- vaznice (500 x 120 ) — 23 ks - GL24h
gk=23-0,5-0,12" 3,8-5/53,4=0,5kN'm"

- podhled
g=0,2-5=1kN'm”

- vybaveni haly
g=0,1-5=0,5kN'm"

- ostatni stalé celkem : £ gy = 4,74 kN-m™

-snih :
$a=0,8-08-5=32kNm"
sai=2-08-5=8kN-m”
sai=1-0,8-5=4kNm’

4.3.2 VYPOCTOVY MODEL

Osa nosniku je slozeny oblouk. Na koci nosniku jsou kloubové
neposuvné podpory. Vypocet vnitfnich sil a deformace nosniku
jsou provedeny ve vypocétovém programu Scia Engineer.

4.3.3 MATERIAL

-lepené lamelové dievo - GL24h
pevnost v ohybu :

- fmk = 24 MPa

pevnost v tahu :

- ft,O,k = 16,5 MPa

- ft,90,k = 0,4 MPa
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pevnost v tlaku :

- fc,O,k =24 MPa

-Teook = 2,7 MPa

pevnost ve smyku :

--fuk=2,7 MPa

modul pruznosti :

- Eomean = 11600 MPa

- Eo,05 = 9400 MPa

- Egomean = 390 MPa

hustota :

-pk =380 kg - m?

-vypoctové hodnoty pevnosti

Kmod = 0,9

Ym = 1,25

fnd = Kmod " fmk / Ym=0,9-24/1,25=17,28 MPa
ft,O,d = kmod : ftO,k / Ym = 0,9 : 16,5/ 1,25 = 11,88 MPa
ft,go,d = kmod . ft 90,k / Ym = 0,9 : 0,4 / 1,25 = 0,29 MPa
fe.0d = Kmod * fooxk/ Yym =0,9 - 24 /1,25 = 17,28 MPa
180 fud =Kmod - fuxk / Ym=0,9 - 2,7 /1,25 = 3,04 MPa

N
JkN]

dx I
[m]__

|

Vie
Kombinace : CO2

Lineami vypot et, Extrém : Globalni, Sysém : Hlawni

Vybér

| 4.3.4 PRUREZOVE CHARAKTERISTIKY
I h =1800 mm
| b = 180 mm
| A=h-b=1800 -180 = 324000 mm?
| 1 1
Wy= b - h2 = ¢ 180 18002 = 97,2 - 10 mm3
M7 1 1
Y WZ:g-h-bzz5-1800-1802=9,72-106mm3
| L= p.nr= L 180 .1800% = 8748 - 10° mm?
| YT 12 12 ’
- 1=i-h-b3=i-1800-1803=8748-106mm3
V! Z7 12 12 ’
z
EEE-E-%E?; . .
Lk 4.3.5 VNITRNI SiLY
i;:;éﬁg Viz pfiloha Scia Engineer
-—-?mww kombinace CO2

R =

- ohyb a osova sila, tah kolmo k vlaknum, klopeni
4 MEd =- 533,7 kN-m
§ Neg = - 453,35 kN'm
§ VEqg = - 149,24 kN

*Shcherieleh verme
-49
-35.
45
-41
45
35

560
218
000
068
698
327

- N DT
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4.3.6 POSOUZENIi MSU

4.3.6.1 SIKMY OHYB A OSOVY TLAK
vyboceni v roviné oblouku

l.=05-L- |[1+6,15 f—os 53,34 124
e R A ’ 5334

— 416m
87 48 - 109 5196
324 -103 mm
_Cr_416
by =1 =052

y
vyboc€eni z roviny oblouku

ler =5 m — vyboCeni zabrariuje stfesni ztuzidlo spole¢né
S vaznicemi

8,748 - 109
324 -103

- = —— = 96 — rozhodujici stihlost
zz 0052

’chk 96 24
= = 1,54
TelZ EO - 940 5

=0,1
kz =05 (1 + .Bc ' (Arel,z - 03) + Arel,zz)
=0,5-(140,1-(1,54—0,3) + 1,54%) = 1,75

1 1
k., = = = 0,39
! 2 2
K + /kzz P 1,75 ++/1,752 — 1,54
t =50mm
Tin  24,189—-05-18 466 > 240 — k. = 1.0
t 0,05 B T

ki =1+ 1,4-tana,, +54 - tan® a,,
=14+14-tan0+5,4-tan’0 =1

k, =0,35—-8-tanag, =0,35—-8-tan0 =0,35

ks = 0,6 + 83 - tana,, +7,8 - tan® a,,
=0,6+83-tan0+78-tan’0 = 0,6

ky,=6-tan’ @y, = 6-tan’0 = 0
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h R\ h
kl=k1+k2-($)+k3-<ﬂ> +k4-(ﬂ)

T T
1,8 1,8 \?
=1+035 (24,189) +06- (24,189) +0
1,8 \3
'<24,189> =103
Ng; 453,35-103
Ocod = y = 324000 = 1,40 MPa
Mg 533,7 - 106
Oma = ki 'Wy =1, 972 108 - 5,66 MPa

0c,0,d ? Omd 1,40 2 5,66
<kc,z . fc,O,d) " Ky fma (0,39 : 17,28) 101728
=0,37<1,0
4.3.6.2 KLOPENI
lef = 10 m — dolni vlakna vazniku jsou stabilizovana podélnym
ztuzidlem

0,78 - b? 0,78 - 1802
Omerie = "7~ Fo0s = 1800 - 10000

fm k 24
A = — = = 1,35
rel,m \/O_m’crit 13,2

Kerie = 1,56 — 0,75 - Aporm = 1,56 — 0,75 - 1,35 = 0,547

Omd L Ocod _ ( 5,66 )2 N 1,40
K crit * fm.d Kez feoa  \0,547 - 17,28 0,39 - 17,28
=0,57<1,0

+9400 = 13,20 MPa

4.3.6.3 TAH KOLMO K VLAKNUM

ks =0,2-tanag, =0,2-tan0 =0

ke =0,25—1,5-tan Agp = 0,25—-15-tan0 = 0,25

k; =2,1-tanag, —4-tan*a,, = 2,1 -tan0 — 4 - tan*0 = 0

hap hap\’
kp —k5+k6(7>+k7<7>

=0+0,25 18 +0 L8 2—0019
N ’ (24,189) (24,189) -

V, = 20 m®
2 2
V=294m® < -V, =520=1333m’

V, = 0,01 m3
0,2 0,2

k :<E) :<%) — 0321
vol = \y 2,94 ’
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Ot.904 = Kp * Oma = 0,019 5,66 = 0,108 MPa
kdis ’ kvol ’ ft,90,d =14-0321-0,29=0,13 MPa
> 0,108 MPa

4.3.6.4 SMYK
fua = 3,04 MPa

3 Vga _3 14924-10°
Tya == ——— =1,036 MPa < 3,04 MPa

2 Ay 2 g 324103

4.3.7 POSOUZENi MSP

Deformace jsou spocitany pomoci vypoctového programu Scia
Engineer. Hodnoty prihyb( viz pfiloha Scia Engineer.

4.3.7.1 PRUHYB OD STALEHO ZATIZENI
Uy inse = 17,1 mm
kqer = 0,6 — soucinitel vlivu dotvarovani pro stale zatizeni
Uy rin = (14 kger) - Upinse = (1 +0,6) - 17,1 = 27,36 mm
L 53340

< %= W= 177,8 mm
4.3.7.2 PRUHYB OD PROMENNEHO ZATIZENi
Uy inst = 16 MM
kqer = 0 — soucinitel vlivu dotvarovani pro kratkodobe zatizeni

Uz fin = (1 + kdef) U1,inst = (1 + 0) 16 =16 mm < —

300
53340
= 300 =177,8 mm
4.3.7.3 CELKOVY PRUHYB
L 53340
Upet fin = 37,3 mm < m 300 = 177,8 mm

5 PRICNE ZTUZIDLO

5.1 ZATIZENI
zatizeni od podélného vétru plsobici na stitové stény

W = qp(2ze) - Cpero = 0,79 (0,709 4 0,318) = 0,811 kN - m~2
P pes0 = 0,709
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cfpe10 =—0,318
zatizeni na jedno ztuzidlo
w 0,811
Wk=T3T T3
sily pusobici na ztuzidlo — Fj = wy - A

= 0,27 kN - m™?2

A =4,48m? |F;=1,20 kN
A>=13,96 m? | F,=3,77 kN
A3 =21,02m? | F3=5,68 kN
As=26,33m? | F4=7,11 kN
As =29,67 m? | F5 = 8,01 kN
As =31,33m? | Fg = 8,46 kN

2F;=34,23 kN

5.2 VYPOCTOVY MODEL

Ztuzidlo je nahrazeno pfihradovou soustavou. Tlacena tahla
nepusobi

ly = 4,549 m

L=62,88 m

vzdalenost vazniki b =5 m

a, = 42,3°

5.3 VNITRNI SiLY

NejvétSi namahani diagonaly v pfihradové soustaveé jsou
v mistech podpor.

M:=Ra - |1 =34,23 - 4,549 = 155,71 KN - m

normalove sily v pasu

N, = M 15571 31,14 kN
P — b - 5 - )

normalova sila v diagonale

N, = Np _ 3114 _ 46,27 kN
D™ sina  sin423

54 PRUREZ

d=22 mm

A = 380.13 mm?

5.5 MATERIAL

material diagonaly — S355
mez pevnosti — f, = 355 MPa
mez kluzu - f, = 510 MPa
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5.6 POSOUZENI DIAGONALY
A-f, 380,13 -355
Ymo 1,0

Nga =7Vq - Ngx = 1,5 46,27 = 69,405 kN < Ny = 134,9 kN

Npg = = 134946 N

6 SPOJE
6.1 MONTAZNIi SPOJ

Spoj je navrzen tak, aby rozdélil vaznik na tfi pfiblizné stejné
dlouhé casti. Jedna se o kolikovy spoj s vsazenym ocelovym
plechem.

6.1.1 VNITRNI SILY VE SPOJI

Vnitfni sily vazniku jsou spocitany pomoci vypoctového
programu Scia Engineer. Hodnoty vnitfnich sil viz pfiloha Scia
Engineer. Tlak se pfenasi kontaktem.

Ngy = —373,74 kN

Vea = 33,92 kN

Mgy = 291,81 kN -m

6.1.2 PARAMETRY KOLIKU A SVORNIKU

material koliku — ocel S235
mez pevnosti — f, = 235 MPa
mez kluzu — f, = 360 MPa
primér —d =20 mm

6.1.3 PARAMETRY VSAZENEHO PLECHU

material plechu — ocel S235
mez pevnosti — f, = 235 MPa
mez kluzu - f, = 360 MPa
tlouStka —t = 20 mm
velikost otvord — dp = 20 mm

6.1.4 GEOMETRIE SPOJE

- minimalni vzdalenost spojovacich prostiedki
ai=(4+3-cosa)-d=(4+3-cos0)-20=140 mm
a=4-d=4-20=80mm
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- minimalni vzdalenost spojovacich prostifedkii od okraje
azt=7-d=7-20=140 mm
ast=(2+2-sina)-d=(2+2-sin90)-20 =80 mm

140 280 . 280 . 280 50
1 1 1 1 11
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6.1.5 POSOUZENIi MSU

6.1.5.1 SILA PUSOBICI NA JEDEN SPOJOVACI
PROSTREDEK
n =44 ks
a=0,585m
Mga = Mgg + Veq - @ = 291,81 + 33,92 - 0,585 = 311,65 kN - m
M= 0,85 m
¥r?=4-(0,759% + 0,611% + 0,464 + 0,321% + 0,848% + 0,7182
+0,189% + 0,67 + 0,452 + 0,423% ) +
2-(0,115% + 0,395% ) = 13,46 m?
_ Mg,-7;  311,65-0,85
Farm = Ir2 1346
Fra 33,92

Fd,l,V = T = 44 = 0,77 kN

= 19,68 kN

Figg = \/Fd,l,MZ +Fy 1y =+/19,682 + 0,772 = 19,7 kN
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Rx
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361,35
323,77
0,00

0,00

354,09
-354,09

Stav

CcOo2/1
co2/1
Cc02/1

Kombinace : CO2

Podpora

Sn1/N1
Sn2/N51

Sn3/N9
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6.1.5.2 UNOSNOST JEDNOHO SPOJOVACIHO

PROSTREDKU
vypocet pro jednu stfihovou rovinu
Fo ric.r 42,97
Fyri = min{ Fypr,g = min{23,56 = 23,56 kN
Fyricn 31,14
frnox =0,082-(1-10,01-d)-p,=0,082-(1-0,01-20)-380
= 24,93 MPa
kyo=09+0,015-d =09+0,015-20=1,2
fhok 24,93
Thax = Koo - Sina? + cosa? 1,2 - sin 282 + cos 282
= 23,87 MPa
08-f,-d* 08-360-203
M, gy = G = G =384 kN - mm
Fyrir = foak - t1-d =23,87-90-20 = 42,97 kN
Fv,Rk.g = fh,a,k "ty d- \/2 +%_ 1]+ Fa::Rk
4.384-103 0
= 23,87-90- 20 - 2+23,87-‘902-20_1 +Z
= 23,56 kN
Fyricn = 2,3 \/My,Rk “frak - d+ %

0
=23 -\/384 -103-2387-20 +—= 31,14 kN

4
Fv Rd — kmod - =09 ' = 16,52 kN
' Ym ' 1'3 '

6.1.5.3 POSOUZENI| KOLIKOVEHO SPOJE
Irlqlfti = ].!), 7kN <2- Iri&l?tl =2 ].(5, 52 = E;E;, 04 kN

6.2 KOTEVNi SPOJ OBLOUKU

6.2.1 REAKCE DO PODPOR
Viz pfiloha Scia Engineer

Rx = 354,09 kN
R, =361,35 Kn
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6.2.2 POSOUZENI CEPU

6.2.2.1 VYSLEDNICE SIL

Fypqa = |R* + R,? = /354,092 + 361,352 = 505,92 kN

6.2.2.2 PARAMETRY CEPU

material ¢epu — ocel ATMOFIX B — S355K2
mez pevnosti — f, = 345 MPa

mez kluzu — f, = 470 MPa

prameér ¢epu —d = 55 mm

plocha &epu — A = 2380 mm?

modul prifezu — Wy = 16,3 - 10° mm®

6.2.2.3 PARAMETRY PLECHU

material plechu — ocel ATMOFIX B — S355K2
mez pevnosti — f, = 345 MPa

mez kluzu — f, = 470 MPa

tloustka plechu =t =40 mm; t; = 20 mm
velikost otvoru — dp = 60 mm

6.2.2.4 GEOMETRICKE POZADAVKY NA CEPOVY SPOJ
F,pq = 505,92 kN

F, oo 505,92 - 103 - 1,45
£>07. |[-2ELYMD _ (o —=3911 mm
. 235

Foea Yuo 2-dy 50592-103-1,0 2-60
az=— + = +
2-t-f, 3 2-40-345 3
F, . d 505,92-10%-1,0 60
CZLYM0 2= + — =50,24 mm
2-t-f, 3

2-40 - 345 3
navrh: a=75 mm

= 73,58 mm

6.2.2.5 POSOUZENi CEPU NA STRIH

06-A-f, 06-2380-470

U,Rd = VMZ - 1'0

= 505,92 kN

= 671,2kN > F, 54

6.2.2.6 POSOUZENIi CEPU A PLECHU NA OTLACENI
1,5-t-d-f, 15-40-55-470

Ymo 1,0
= 1551kN = F, g4 = 505,92 kN

Fb,Rd =
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6.2.2.7 POSOUZENi CEPU NA OHYB

My =FvéEd-(b+4-c+2-a)
505,92
= - (0,040 4+ 4- 0,001 + 2 - 0,020)
=5312kN - m
_15-Wye-f, 15-27-1075-470 - 10°
7 10

=11,5kN -m > My; = 5,312kN-m

6.2.2.8 POSOUZENIi CEPU NA KOMBINACI STRIHU A
OHYBU

2 2 2
Mg\?  (F,zq 5,312 505,92>
— ' = —"") =0,78<1,0
(MRd> + (Fv_Rd ( 11,5 ) + ( 671,2

6.2.3 POSOUZENI VSAZENEHO PLECHU

6.2.3.1 PARAMETRY KOLIKU A SVORNIKU
material koliku — ocel ATMOFIX B — S355K2
mez pevnosti — f, = 345 MPa

mez kluzu — f, = 470 MPa

primér —d =20 mm

6.2.3.2 PARAMETRY VSAZENEHO PLECHU
material plechu — ocel ATMOFIX B — S355K2
mez pevnosti — f, = 345 MPa

mez kluzu — f, = 470 MPa

tloustka —t =15 mm

velikost otvortd — dp = 20 mm

6.2.3.3 GEOMETRIE SPOJE

- minimalni vzdalenost spojovacich prostiedki
air=(4+3-cosa)-d=(4+3-cos0)-20=140 mm
a=4-d=4-20=80mm

- minimalni vzdalenost spojovacich prostfedkl od okraje
azt=7-d=7-20=140 mm
as1=(2+2-sina)-d=(2+2-sin90)-20 =80 mm

6.2.3.4 VYSLEDNICE NA VSAZENY PLECH
Tlak prenesen kontaktem.
Fgq = Vgq = 149,24 kN
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6.2.3.5 UNOSNOST JEDNOHO SPOJOVACIHO

PROSTREDKU
vypocet pro jednu stfihovou rovinu
Fo ric.r 37,40
Fyrxe = mins Fypr,g = min{22,85 = 22,85 kN
Fyy rich 29,06
frox =0082-(1—-0,01-d)-p, =0,082-(1—0,01-20)-380
= 24,93 MPa
koy =09+0,015-d=09+0,015-20=1,2
_ frok _ 24,93
Thax = koo - sina? + cosa? 1,2 - sin 902 + cos 902
= 20,78 MPa
08-f,-d> 08-470-203
M, gy = G = G =501 kN - mm

Forir = frax " ti-d = 20,7890 - 20 = 37,40 kN

4 - My g Fox Rk
Fv.Rk.g:fh.a,k'tl'd‘\/2+]T:12.d—1 + afl—
&,

4-501-103 1|+ 0
20,78 -902 - 20 4

=20,78-90-20 - \/2+

= 22,85kN

Fox ric
Fyricn = 2,3 \/My,Rk “frak - d+ %

0
=23 -\/501 -103-20,78-20 +—= 33,19 kN

4
Fork . 22,85

Fv,Rd = kmoa W =09

= 15,82 kN

)

6.2.3.6 POSOUZENi KOLIKOVEHO SPOJE

navrh : 4 x kolik ¢ 20 mm a 2 x svornik ¢ 20 mm

Fpr = Fra _ 14928 _ 24,88 kN
1,Ed — n - 6 - ]
Fipq=24,88KkN <2-F,p,=2-1582 = 31,64 kN




