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1. Uvod

1.1. Materialy
Jméno Typ Jednotkova hmotnost E Poisson - nu G Tep.roztaz.
[kg/m? [MPa] [MPa] [m/mK]
S 235 Ocel 7850,00 2,1000e+005|0,3 8,0769e+004 0,00
Jmeéno Typ Jednotkova hmotnost E Poisson - nu G Tep.roztaz. | Typ dfeva
[kg/m?3] [MPa] [MPa] [m/mK]
c22 Drevo 340,00 1,0000e+004 | 0 6,3000e+002 0,00 | Télesa
GL24h Drevo 380,00 1,1600e+004 |0 7,2000e+002 0,00 | Lepené,
laminované
Jméno Typ Jednotkova E Poisson - nu G Tep.roztaz. | Charakteristicka valcova
hmotnost [MPa] [MPa] [m/mK] pevnost v tlaku fck(28)
[kg/m3] [MPa]
C12/15 |Beton 2500,00|  2,7000e+004 | 0,2 | 1,1250e+004 | 0,00 12,00
Jméno Typ Jednotkova hmotnost E ‘ Poisson - nu G Tep.roztaZ. | Typ dfeva
[kg/m?] [MPa] [MPa] [m/mK]
GL24hPOD | Dfevo 380,00‘ 1,1600e+003 \ 0 7,2000e+002 0,00 | Lepené,
laminované

1.2. Prifezy

Jméno Pas
Typ RECT
Detailni 220; 1300
Material GL24h
Vyroba Dievo
Vzpér y-y, z-z b b
Vypocet FEM x
Obrazek %

il

3

o

%

B220
A [m?] 2,8600e-001
Ay, z [m?] 2,8600e-001 2,8600e-001
ly, z [m9 4,0278e-002 1,1535e-003
Iw [m¥], t [m4] 0,0000e+000 4,1510e-003
Wel y, z [m9)] 6,1967e-002 1,0487e-002
Wply, z [m?) 9,2950e-002 1,5730e-002
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm)] 110 650
alfa [deg] 0,00
AL [m2/m] 3,0400e+000
Jméno Sloup
Typ RECT
Detailni 140; 100




Materiél Cc22
Vyroba Dfevo
Vzpér y-y, z-z b b
Vypocet FEM x
Obrazek 5
|
| §.
B ‘40 A
A[m?] 1,4000e-002
Ay, z[m?] 1,4000e-002 1,4000e-002
ly, z[m% 1,1667e-005 2,2867e-005
Iw [m®], t [m4] 0,0000e+000 3,7412e-005
Wel y, z [m?] 2,3333e-004 3,2667e-004
Wply, z [m3] 3,5000e-004 4,9000e-004
dy, z[mm] 0 0
c YLSS, ZLSS [mm] 70 50
alfa [deg] 0,00
AL [m2/m] 4,8000e-001
Jméno Diag
Typ RECT
Detailni 140; 140
Material c22
Vyroba Dfevo
Vzpér y-y, z-z b b
Vypocet FEM x
Obrazek =
A [m?] 1,9600e-002
Ay, z[m? 1,9600e-002 1,9600e-002
ly, z [m4] 3,2013e-005 3,2013e-005
Iw [m8], t [m4] 0,0000e+000 8,1493e-005
Wel y, z [m?] 4,5733e-004 4,5733e-004
Wpl y, z[m?] 6,8600e-004 6,8600e-004
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 70 70
alfa [deg] 0,00
AL [m2/m] 5,6000e-001
Jméno Pric
Typ RECT
Detailni 200; 300
Material GL24h
Vyroba Drevo
Vzpér y-y, z-z b b
Vypoéet FEM x




Obréazek

H 300
e

B 100

A [m?] 6,0000e-002
Ay, z[m?] 8,0000e-002 6,0000e-002
ly, z[m?] 4,5000e-004 2,0000e-004
Iw [mf], t [m*4] 0,0000e+000 6,5794e-004
Wel y, z [m?] 3,0000e-003 2,0000e-003
Wply, z[m?] 4,5000e-003 3,0000e-003
dy, z[mm] 0 0
c YLSS, ZLSS [mm] 100 150
alfa [deg] 0,00
AL [m%m] 1,0000e+000
Jmeéno Podel
Typ RECT
Detailni 100; 150
Material GL24hPOD
Vyroba Drevo
Vzpér y-y, z-z b b
Vypoéet FEM x
Obrazek z
ki

B 100
A[m? 1,5000e-002
Ay, z[m?] 1,5000e-002 1,5000e-002
ly, z [m9] 2,8125e-005 1,2500e-005
I w [mF], t [m4] 0,0000e+000 4,1122e-005
Wel vy, z [m?] 3,7500e-004 2,5000e-004
Wpl y, z [m?] 5,6250e-004 3,7500e-004
dy, z[mm] 0 0
c YLSS, ZLSS [mm)] 50 75
alfa [deg] 0,00
AL [m2Z/m] 5,0000e-001
Jmeéno Ztuz Zabr
Typ 2 Rect.
Detailni 30; 100; 200
Material GL24h
Vyroba Dfevo
Vzpér y-y, z-z b b
Vypoéet FEM %
Obrazek

g
2w

A [m?]

6,0000e-003 |



Ay, z[m? 6,0000e-003 6,0000e-003
ly, z[m?9] 5,0000e-006 7,9800e-005
[ w [m®], t [m4] 0,0000e+000 4,0522e-007
Wel y, z [m?] 1,0000e-004 6,1385e-004
Wply, z[m? 1,5000e-004 6,9000e-004
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 130 50
alfa [deg] 0,00
AL [m?Z/m] 5,2000e-001
Jmeéno Pylon
Typ CHS508.0/16.0
Zdroj hodnot | British Standard / BS 5950 part 1 : 1990 & EN 10210-2
Material S 235
Vyroba véalcovany
Vzpér y-y, z-z al a
Obréazek z

¥
A [m?] 2,4700e-002
Ay, z[m?] 1,5725e-002 1,56725e-002
ly, z[m?] 7,4910e-004 7,4910e-004
Iw [m8], t [m4] 0,0000e+000 1,4966e-003
Wel y, z [m3] 2,9490e-003 2,9490e-003
Wpl y, z[m?3] 3,8133e-003 3,8133e-003
dy, z[mm] 0 0
c YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00
AL [m?/m] 1,6118e+000
Jméno Lano
Typ RD60
Zdroj hodnot Stahl im Hochbau / 14.Auflage Band 1/ Teil 1
Material S 235
Vyroba valcovany
Vzpér y-y, z-z ¢l ¢
Vypoéet FEM x
Obrazek

v
A [m?] 2,8260e-003
Ay, z[m? 2,4021e-003 2,4021e-003
ly, z[m4 6,2284e-007 6,2284e-007
| w [m®], t [m*)] 0,0000e+000 1,2457e-006
Wel y, z [m?] 2,0761e-005 2,0761e-005
Wply, z [m? 3,5432e-005 3,5432e-005
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00




AL [m?/m] 1,8849e-001 |
Jméno Zaves
Typ RD20
Zdroj hodnot Stahl im Hochbau / 14.Auflage Band | / Teil 1
Material S 235
Vyroba valcovany
Vzpér y-y, z-z gl €
Vypoéet FEM x
Obrézek .
¥

A[m?] 3,1400e-004
Ay, z[m? 2,6690e-004 2,6690e-004
ly, z[m4 7,6894e-009 7,6894e-009
I'w [m8], t [m4] 0,0000e+000 1,56379e-008
Wel y, z [m3] 7,6894e-007 7,6894e-007
Wpl y, z [m?3] 1,3123e-006 1,3123e-006
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00
AL [m3/m] 6,2829e-002
Jméno Pilir
Typ RECT
Detailni 3500; 1600
Material C12/15
Vyroba beton
Vzpér y-y, z-z b b
Vypocet FEM x
Obrazek 2

1600
A[m?) 5,6000e+000
Ay, z[m? 4,6667e+000 4,6667e+000
ly, z [m9] 5,7167e+000 1,1947e+000
Iw [m®], t [m9] 0,0000e+000 3,3716e+000
Wel y, z [m?] 3,2667e+000 1,4933e+000
Wpl y, z [m?] 4,9000e+000 2,2400e+000
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 800 1750
alfa [deg] 0,00
AL [m2/m] 1,0200e+001
Jméno Pilon_vz
Typ CHS244.5/16.0
Zdroj hodnot | British Standard / BS 5950 part 1 : 1990 & EN 10210-2
Material S 235
Vyroba valcovany
Vzpér y-y, z-z al a




Obrazek

A[m?] 1,1500e-002
Ay, z[m?] 7,3211e-003 7,3211e-003
ly, z[m4] 7,5330e-005 7,5330e-005
Iw [m®], t [m4] 0,0000e+000 1,4992e-004
Wel y, z [m?] 6,1600e-004 6,1600e-004
Wply, z [m?] 8,2357e-004 8,2357e-004
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00
AL [m2/m] 7,8408e-001
Jméno Vodor Ztuz
Typ L30X5
Zdroj hodnot Stahl im Hochbau / 14 Auflage Band | / Teil 1
Material S 235
Vyroba valcovany
Vzpér y-y, z-z c| ¢
Obrazek z1ss
&\
N YLSS
Sy ¢
A [m?] 2,7800e-004
Ay, z[m?] 1,1655e-004 1,1601e-004
Iy, z[m4 9,1651e-009 3,4101e-008
| YLSS, ZLSS [m¥] 2,1600e-008 2,1600e-008
I'w [m®], t [m?] 0,0000e+000 2,5000e-009
Wel y, z [m?] 7,0592e-007 1,6075e-006
Wpl y, z [m?) 1,3697e-006 2,6406e-006
dy, z[mm] 10 0
¢ YLSS, ZLSS [mm] 21 9
alfa [deg] 45,00
IYZLSS [m4] 1,2468e-008
AL [m2/m] 1,1569e-001
Jméno Vodor Ztuz1
Typ RD35
Zdroj hodnot Stahl im Hochbau / 14.Auflage Band 1/ Teil 1
Material S 235
Vyroba valcovany
Vzpér y-y, z-z cl ¢
Vypocet FEM %




Obrazek

A [m?] 9,6162e-004
Ay, z[m2] 8,1738e-004 8,1738e-004
ly, z[m¥ 7,2118e-008 7,2118e-008
I w [m¥], t [m4] 0,0000e+000 1,4424e-007
Wel y, z [m?] 4,1210e-006 4,1210e-008
Wply, z [m?] 7,0331e-006 7,0331e-006
dy, z[mm] 0 0
c YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00
AL [m2/m] 1,0995e-001
Jméno Vodor Ztuz2
Typ RO70X5
Zdroj hodnot Stahl im Hochbau / 14.Auflage Band | / Teil 1
Material S 235
Vyroba valcovany
Vzpér y-y, z-z a| a
Obrazek )

N
A[m? 1,0200e-003
Ay, z[m?] B6,4935e-004 6,4935e-004
ly, z [m4] 5,4200e-007 5,4200e-007
Iw [m¥], t [m4] 0,0000e+000 1,0784e-006
Wel y, z [m?] 1,5500e-005 1,5500e-005
Wply, z [m?] 2,1000e-005 2,1000e-005
dy, z[mm] 0 0
¢ YLSS, ZLSS [mm] 0 0
alfa [deg] 0,00
AL [m2/m] 2,2490e-001
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2.15.Vitry 2
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2.18. Nelinearni kombinace

Typ jméno | Jméno Typ ZatéZovaci stavy Soué. Imperfekce prutu Celkova Nelinearni vypoéet po
[-] imperfekce vypoétu

Nelinearni SWP PouZitelnost || 1 1,00 | £Zadna Zadna x
kombinace

Ost st 1,00
Nelinearni ChallP | Pouzitelnost || c1 1,00 Zadna Zadna x
kombinace

Ost st 1,00

ChS1 1,00

ChS2 1,00

ChS3 1,00

ChsS4 1,00
Nelinearni  |Ch1P Pouzitelnost | Lc1 1,00 Zadna Zadna x
kombinace

Ost st 1,00

Chs1 1,00
Nelinearni Ch23P | Pouzitelnost || c1 1,00 Zadna Zadna x
kombinace

Ost st 1,00

Chs§2 1,00

ChS3 1,00
Nelinearni  [Ch14P | Pouzitelnost || c1 1,00 | Zadna Zadna x
kombinace

Ost st 1,00

ChS1 1,00

ChsS4 1,00
Nelineamni |Challu | Unosnost || 1 1,35 | Zadna Zadna x
kombinace

Ost st 1,35

Chs1 1,50

Chs2 1,50

ChS3 1,50

ChsS4 1,50

ChV1 1,50

Chv2 1,50

ChVv3 1,50

Chv4 1,50

Vitr Z1 0,90

Vitr 22 0,90

Vitr Z3 0,90

Vitr Z4 0,90

Vitr Y1 0,90

Vitr Y2 0,90

Vitr Y3 0,90

Vitr Y4 0,90
Nelinearni | Ch1U Unosnost LC1 1,35 | Zadna Zadna x
kombinace

Ost st 1,35

ChS1 1,50

ChV1 1,50

Vitr Z1 0,90




Typ jméno | Jméno Typ Zatézovaci stavy Soué. Imperfekce prutu Celkova | Nelinearni vypoéet po
[-] imperfekce vypoctu

Nelinearni Ch1iuU Unosnost Vitr Z3 -0,90 Zadna Zadna x
kombinace )

Vitr Z4 -0,90

Vitr Y1 0,90
Nelinearni Ch23U |Unosnost LC1 1,35 Zadna Zadna x
kombinace

Ost st 1,35

ChsS2 1,50

ChsS3 1,50

Chv2 1,50

Cchv3 1,50

Vitr Z1 -0,90

Vitr Z2 0,90

Vitr 23 0,90

Vitr Z4 -0,20

Vitr Y2 0,90

Vitr Y3 0,90
Nelinearnf |Ch14U | Unosnost LCA 1,35 | Zadna Zadna x
kombinace

Ost st 1,35

Ch S 1 1,50

ChS4 1,50

ChV1 1,60

ChVv4 1,50

Vitr Z1 0,90

Vitr Z2 -0,90

Vitr Z3 -0,90

Vitr Z4 0,90

Vitr Y1 0,90

Vitr Y4 0,90
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Nosniky

Dievo
I drevo: GL32h fox = 29 MPa Yo = 1,25
knes = 0,70 foe = 32 MPa B. = 0,10
ka = 3,8 MPa EGOS = 11100 MPa
Geometrie
profil b = 220 mm km = 0,7
h = 1300 mm A = 2,86E+05 mm?
krit. délky Leiy = 5000 mm Lz = 5000 mm
| -klopeni L = 5000 mm Prosté podepfeny - spojité zatizeni
W, = 6,20E+07 mm® W, = 1056+07 mm?
l, = 4,0E+10 l, = 1,2E+09
iy = 375,28 i, = 63,51
Ay = 13,32 mm A, = 78,73 mm
ZatiZeni
N =  160kN M, = 870kNm M, = 30kNm v, = 100 kNm
zatiZenf O Tiateny okraj O Tezize ® Tazeny okraj
Pevnosti
. 20,00 Ry = ko T
foa = 0,70 —— = 16,2 MPa e
1,25
. 32,00 . 3,80
fooa = 0,70 ——— = 17,9MPa f.a = 0,70 ———— = 2,1MPa
1,25 1,25
Napéti
N 160,00 My 870,00
Ocod = = = 0,6MPa Ocmyd = = = 14 MPa
A 3E+05 Wy 6E+07
3.V 300,00 Mz 30,00
Ty = = = 0,5MPa Ocmzd = = = 3 MPa
2.A 6E+05 Wz 1E+07
M + N s vlivem stability - sloup
Ze Py 13,32 29
By STg=ts = = o2
008 3,14 N 11100
- S 78,73 29
tex =~ e ™ = 128
=¥ Soas 3,14 11100
; -0
Ky =05 [T+ {day - OB)e i) o1+ 010 | 0';_22 LA 0,519
K, o 008 (1o 8 g, = 0.31_}722} - 1 + 0,10 ( 1,28 - 03 )+ 164 - 1369
2 ’
k = ] 1
&% P - 5 = 1,009
AR Ui 0519 + V027 - 0,05
1 1
k., = — - = 0,539
L L 1,369 + V1,88 - 164
Tead myd o Tmzd 0,56 14,04 2,86 =
k F m = + + 0’7 e ——
ey edd  Tmyd mzd 1,000 . 16,24 17,92 17,92
= 003 + 078 + 0112 =| 0,929 < [1 ] vyhovi
T oo o Tmyd  mazd 0,56 14,04 2,86
kK f m s f = 0,7 =
:Fena myd  Tmza 0,539 . 16,24 17,92 17,92
= 0,064 + 0548 + 0,160 =| 0,772 < II] vyhovi



M + N s vlivem klopeni - nosnik

i/l = 08 lef = leg/L.I+ (+2h/-0,5h) = 08 . 500 + -065 = 3350 m
0.78h% 0,78 . 10,0484
Omoet =———Eopos = 11100 = 96,2 Mpa
hie 1,3 . 3,350
r
Jreime J—=— =( 32,00 / 96,22 o= 0577
{Tm.a'l 1
kcrit = 1 pro “;:!( m 2 0.75 156 '0~?‘5"7-er-~,mp'"J 75 - ')‘ﬂ’-: m™ 14 .2 Fro 14 - )-:r?'_
reim
I<crit = i
Pouze M, :
Oumyd = 1l4MPa < kgefng = 200 . 179 = 17,92 Mpa vyhovi
Kombinace M, a N_:
( Oma V. e ( 14,040 2 0,559
It : 3 = + =
R T, 1. 17,92 0,539 . 16,240

= 0,61383 + 0,06386 = < [ ] vyhovi

M + N bez vlivu stability

2
¥ i g 2
[ Te0a i Tmyd ez [ 0,56 } 14,04 0 2,86
Fo.l f m g = 4 § . B
tleea [ Ty m.2d 16,24 17,92 17,92
= 0,00119 + 0,78347 + 0,11175 =| 0,896 < vyhovi
| Cena { sk Tmyd | Tmezd 056 | 14,04 2,86
T T b T f @ s -
=04 my,d mzd 16,24 17,92 17,92
= 0,00119 + 0,54843 + 0,15964 =| 0,709 < 1] vyhovi
Smyk
Ty = 052MPa < fa = 213MPa vyhovi



Podélniky

Dievo
dfevo: GL24h fox = 24 MPa Ym = 1,25
Kmod 0,70 foc = 24 MPa B. = 0,20
ka = 2,7 lVIPa EODS = 9400 MPa
Geometrie
profil b = 100 mm Ky = 07
h = 150 mm A = 1,50E+04 mm?
délky Ly = 2500 mm Lz = 2500 mm
W, = 3,75E4+05 mm? W, = 2,50E+05 mm°’
iy = 43,30 i, = 28,87
Ay = 58 mm A; = 87 mm
Zatizeni
N = 20,0kN M, 2 kNm M, = OkNm V, = 5kNm
Pevnosti
. 24,00 R
fog = 0,70 —— 13,4 MPa Ry = k..
% 1,25 ™
24,00 . 70
fog = 070 =~ ————— 13,4 MPa fa = 0,70 ——— = 15MP
mod 125 " 1,25 @
Napéti
N 20,00 My 2,00
o = = 1,3 MPa o = = = 5MPa
<od A 2E+04 o Wy 4E+05
3.V 15,00 Mz 0,00
T = = L 0,5 MPa o = = — 0 MPa
d 2.A 3E+04 e Wz 3E+05
M + N s vlivem stability
. iy [feex  _ _57.74 24 _ 0,93
ety Epos 3,14 9400
_ _ 4 [Feoa 86,60 24 _ i
foz T T W Epns 3,14 9400 !
; 2 1 + 0,20 093 - 03 )+ 0
k-, =05 l‘]'/jc (‘;fe,y -0 3:'_/':;..54 ) { 2 ) £6 = 0;994
1 + 0,20 1,39 - 03 )+ 1,9
kz_ =05 {1'1'(’15[".1{- s 0'3]_ ;129.2) ( p) ) . 11579
1 1
key = = = 0,741
y k= Jk;‘ z " 0,994 + V0,99 - 0,86
1
k= 1 = 0,430
2 K, J"i > 1,579 + V2,49 - 194
{'_t.,D.:l O-m‘y.d ('_m,z,:j 1,33 5,33 0‘00 &=
% . + + 07 e
koyfena Frya fmzd 0,741 . 13,44 13,44 13,44
= 0134 + 0,397 0,000 = < [1 ] vyhovi
Ccod ., “mys  “mza 1,33 - 5,33 0,00
Boodotid ™ Fongd P 0,430 . 13,44 ’ 13,44 13,44
= 0231 + 0278 0,000 =[ 0508 < vyhovi
Smyk
Ty = 0,50MPa < fie = 1,51 MPa vyhovi



Dievo
[ drevo:  6L32n for = 29 MPa Vo = 1,25
kmod = 0:70 ftOk = 221'5 MPa Bc = 0,20
fmk = 32 Mpa EODS = 11100 |V|Pa
ka = 3,8 MPa
Geometrie
profil b = 200 mm kn = 0,7
h = 300 mm A = 6,00E+04 mm>
délky Leiy = 550 mm Lerz = 550 mm
W, = 3,00E+06 mm’ W, = 2,00e+06 mm?
iy = 86,60 i, = 57,74
Ay = 6mm A; = 10mm
Zatizeni
N = 145,0 kN M, = 2500kNm M, = 10,00kNm V, = 80,0 kNm
Pevnosti
. 29,00 22,50
foa = 0,70 ——— = 16,2 MPa foga = 070 =~ ——=L—_ = 13MP
e 1,25 tod 1,25 2
. 32,00 . 3,80
fd = 0,70 —=—— = 17,9MP fa = 0,70 — = 2,
mod 125 a d 125 2,1 MPa
Napéti
N 145,00 My 25,00
o = = = 2,4MPa o = = = BMP
ond A 6E+04 RafYd Wy 3E406 .
3.V 240,00 Mz 10,00
T = = : = 2,0 MPa Cemed = = - = 5§
: 2.A 1E+05 L Wz 2E+06 MFa
M + N s vlivem stability
: Ay {f:M __63 . 29 _ 0,10
ey T 7 \Eps 3,14 11100
) 4 [feon __ 953 29 _ 015
Trelz I Eg_g{, 3,14 11100
” & 1 + 0,20 010 - 03 )+ 0,01
k‘, -0535 [1_1‘@: {"‘!p.y = 0'3]_/1;;.\(] = ( ) } = 0,486
Ky =05 (125, (s - 03)=22,) = 1 + 020 | 0,;5 - 03 )+ 002 _ 0,498
1 1
Moy ™ : - = 1,041
kv fi2-22, 0,486 + V024 - 001
1 1
kK . = = = 1,031
R RN R 0498 + V0,25 - 0,02
C.0d _ Tmyd C iz 2,42 8,33 500 =
- K. = + + 0,7 _—
keyfenag Tmya fmza 1,041 . 16,24 17,92 17,92
= 0143 + 0465 + 0,195 =[ 0,803 < vyhovi
Tod Toyd Tmzd 2,42 8,33 5,00
-k -— = + 07 =
By " lui Fad 1,031 . 16,24 17,92 17,92
= 0,144 + 0326 + 0,279 = < vyhovi
Smyk
Ty = 2,00MPa < fu = 2,13 MPa vyhovi



Prkno mostovky

Drevo
[ drevo: D30 for = 23 MPa Ym = 1,30
Kmoda =1 6,70 fae = 30 MPa B. = 0,10
ka = 3,0 MPa EU[}S = 8000 MPa
Geometrie
profil b = 50 mm kn = 0,7
h = 50 mm A = 2,50E+03  mm?
délky Leiy = 550 mm Lz = 550 mm
W, = 2,086+04 mm?® W, = 2,086404 mm?
i, = 14,43 i, = 14,43
Ay = 38 mm A; = 38mm
N = 0,0kN M, = 0275kNm M, = OkNm V, = 1kNm
Pevnosti
. 23,00 R
fc = 0,70 — = 12,4 MPa Ry = k[n'
o 1,30 A S
. 30,00 3,00
fooa = 0,70 ———/—— = 16,2 MPa fa = 070 ~ ——— = 16MP
mod 1,30 d 1.30 1,6 a
Napéti
N 0,00 My 0,28
o = = = 0,0 MPa g = = = 13 MP
s A 3E+03 s Wy 2E+04 @
3.V 3,00 Mz 0,00
T = = = 0,6 MPa o = = = OMP
d 2.A SE+03 o Wz 2E+04 °
M + N bez vlivu stability
fregs ] . Tagm Ly Fmas 0,00 F 13,20 07 000
L F o P oned kg 12,38 16,15 ' 16,15
= 0 +081714+ 0 =[0817 < [ 1 ] vyhovi
P cng Omyd . Tmzd 0,00 13,20 0,00
= r‘(m ~ 0,7 =
| F f 12,38 16,15 16,15
\ .4 my.d m.zd
= 0 + 05722 + o0 =[o0572 < vyhovi
Smyk
W = 060MPa < fw = 1,62MPa vyhovi



POSOUZENI MIKROPILOTY - OPERA

Ocel
fe = 235 MPa E = 210 GPa Vo = il
Geometrie
D = 889 mm t = 6,3 mm KFivka vzp. pevnosti:
tf. prafezu 1 A = 1635 mm? a (valc.zatepla)
l, = 1,40E406 mm* l, = 1,40E+06 mm* sout. imperfekce:
iy = 29,29 mm i, = 29,29 mm a = 0,21
W, = 4316408 mm? W, = 4,31E+04 mm?
Vzpérné délky: L, = 3000 mm L, = 3000 mm
Zatizeni
NEd = 215 kN Mdy = 0 kN MEdz - 0 kN
Plasticka Unosnost prifezu v tlaku
Af, 1634,82 . 235 :
Ropgrait o =  384kN > 215kN  vyhovi
¥ no 1
Plastickd tinosnost prifezu v ohybu
W, f 43066,7 . 235 3
Megg = Myga = :' yo= i = 10kNm > 0 kN vyhovi
MO
W, f 43066,7 5
Mc.Rd = Mled = By : 1 235 = 10 kNm > 0 kN Vyhovl
/Mo
Ndavrhova Unosnost prifezu M+N
4 E
A =x\/f:= 93,9 235 = 93,90 —-E— = 93,90
y \l f, 235
= (AR, LA 3000 ’
A= Y=o __ - = 1,091 smérY
Nee 104 29,2883 93,90
- JAf 1, 1 3000
A et & = 1,091 ér 7
Nee 104 29,2883 93,90 4 smer
¢=o,s[1+aa-o,z]+;2'i = 021 1,001 = 1,189 smér Y
¢=08/1+ali-02k3"| = 021 1,091 = 1,189 smér Z
P T— 5,000 0,602 smér Y
e _2 - = r
$+g? -7 1,189 + 1,413 - 1,190
r=—r— 1,000 0,602 smérzZ
—3 = = . r
g+ o2 -7 1,189 + 1,413 - 1,190
Posouzeni, zanedbany soudinitele interakce a vliv klopeni
Neg M, gq + AM, g Mygg+ AM, gy 215 0 0
- + Ky + Ky = + =
Zy Ney 2t My gy M, ri 0,602 384 10 10
M1 M1 Y
= 0929 + 0,000 + 0000 =| 0,929 < vyhovi
Nea Myga + AMygq K Miga= \Whey 215 0 . 0 _
X Na 7 puMye = M, & 0,602 384 10 10
paTs Fm Fun
= 0929 + 0,000 + 0,000 = < vyhovi






Patni deska

fy = 355 MPa E, = 210 GPa

Geometrie pilonu
D= 508 mm t = 16 mm

Geometrie patni desky

t = 40 mm fa = 17,0 MPa t: = 280 mm
NEd = 360 kN Mdv = 15 kN MEdZ = 300 kN
Uvaiovany priiez {dle ENV)
t. = 2 5 C + t = 2 . 129,90 + 16 = 275,80 mm
£ 0,s 355
L3S B [FOWRNS. —— ;s = 3o | %= 129,90 mm
[ 3 t; Two ] 3 .oo11,22 1 )
£,= 8 kK f = 066 . 1 . 170 = 1L22 MPa
Unosnost
X = 252,3 mm £, = 1,5 promile fub = 800 MPa
A, = 353 mm? 2.A = 7060 mm? fuda = 422 MPa
M24
Nc = A, fJ = 98348 . 11,2 = 1103,5 kN
Rp Ep O, linear Op Nae Rp-X Mg
5 435 1,09 228 228 161,04 1897 29,42
2 575 1,92 103 403 284,44 322,7 91,79
3 655 2,39 503 422 297,98 402,7 120,00
4 0 0,00 S 0 0,00 0,0 0
743,47 |kN 241,21 |kNm
Ng = 2Ng - N = 743,47 - 1103,5 = -360,0 kN
Mg = Nc . 0,6x + Z(Mgg) = 1103,5 . 151,38 + 241,21 = 4083 kNm
Ne 360,0 kN = 360,0 kN shoda

Mg 300,0 kNm < 408,3 kNm vyhovi



Obsah usece mezikruzi

80% x

r = 392 mm r = 116,098 mm X = 201,84 mm
cosinls = r-x _ 391,902 - 201,84 0,5
r 391,9023812
2 2 ) ) 2 %
sin o/ sqr(r -(r-x)) _( 153587 -( 391,9 201,84 ) ) - 087
r - 391,9023812
S = . (a/2 .1/ 180 - cos a2 . sin 0/2) =

153587 ( 60,99 . 3,14159 / 180,0 0,5 . 0,875 )= 98348 mm?

X = X - (ry-ry) = 201,84 - 3919 - 116,098 )= -740 mm
cosaj - X 116098 - -740 16
r 116,0976188
2_ . 2 _ _ J 2 %
sin o/2 sqrt(r-(r-x)%) -( 13478,7 -( 116,1 74,0 ) ) = BN
r = 116,0976188
8§y = r* . (a/2 .17/ 180 - cos /2 . sin a/2) =
= 13478,7 ( #NUM! . 3,14159 / 1800 - 16 . #NUM! )= #NUM! mm?

A, = S, = 5, = 98348 - 0 98348 mm?



POSOUZENI PRICNIKU U PYLONU NA TLAK S OHYBEM

Ocel
fy = 355 MPa E = 210 GPa gamaM = il
Geometrie
D = 2445 mm t = 16 mm Kfivka vzp. pevnosti:
tf. prafezu 1 A = 11486 mm2 a (valc. za tepla)
ly = 7,53E+07 mm4 lz = 7,53E+07 mm sout. imperfekce:
iy = 80,98 mm iz = 80,98 mm alfa = 0,21
Wply = 837E+05 mm3 Wpl,z = 8,37E+05 mm3
Vzpérné délky: Ly = 3200 mm Lz = 3200 mm
ZatiZeni
NEd = 50 kN MEdV = 30 kN MEdZ = 60 kN
Plasticka unosnost prirezu v tlaku
Af, 1 . ,
Il : Y T 50kN  vyhovi
£ MO
Plastickd dnosnost prifezu v ochybu
w, f. 61 . -
Mopg = Mygg = ——L = ol 1 Ee s 297 kNm > 30 kN vyhovi
7m0
w, f 61 . 3 ’
Mcrg = Myrg = —2— L i 2> = 297 kNm > 60 kN vyhovi
7Mo
Ndvrhova Unosnost prifezu M+N
E
=T {;: 939 (235 = 9390 . _235_ = 76,40
Vi \’ f, 355
= AR 1 3200 .
A= l——="— = = 0,517 smerY
Nee 14 80,9848 . 76,40
- |Af 1 3200 .
A= }\T!=£°'f*r = = 0,517 csmeérZ
¢ 24 80,9848 . 76,40
¢=o,s[1+a(::-o.z}+7-_2” = 021 0,517 = 0,667 smér Y
o=ogfteali-023 = o021 0,517 = 0,667 smérz
S 1 1,000
= = = . = 0,919 smér Y
byt -7 0667 + 0,445 - 0,267 '
= 1T 1,000 g
&= s -2 = = 0,919 smér Z
g+rg -4 0,667 + 0,445 - 0,267
Posouzeni, zanedbany souiinitele interakce a vliv klopeni
NEU +kw My.Ed + dMy‘Ed i kyz MZ.Ed +AMZ,Ed - 50 3 30 i 60 -
Zy Nre e My re M, ri 0,919 . 4077 297 297
7M1 ’mt Imi

= 0013 + 0,101 + 0,202

N, My g + AM, g M, eq+ AM, 2 50 30 60
" - k2'>' F kZ = + + =
iz M Sy, M, 0,919 . 4077 297 297

Fa P hEYE

= 0013 + 0101 + 0202 =| 0,316 < [Il vyhovi




POSOUZENI PYLONU NA TLAK S OHYBEM

Ocel
f, = 355 MPa E = 210  GPa Vm = 1
Geometrie
D = 508 mm t = 16 mm KFivka vzp. pevnosti:
t¥. priifezu 1 A = 24731 mm?> a (valc. za tepla)
l, = 7,49E+08 mm* l, = 7,49E+08 mm* sout. imperfekce:
i, = 174,04 mm i, = 174,04 mm a 3
W, = 3,87E+06 mm? W,, = 3,87E+06 mm’
Vzpérné délky: L, = 18600 mm L, = 8300 mm
ZatiZzeni
Ngg = 360kN Mg, =  15kN Mg, = 300 kN
Plasticka unosnost prifezu v tlaku
AT,
Nerg =—F = ikl Z 32 . 8779kN > 360kN  vyhovi
/Mo
Plasticka unosnost prifezu v ochybu
W, f 355 ,
Meps = Myng =221 = 2518505 - = 1375kNm > 15kN  vyhovi
710
W, f 3 55 ;
Mcpg = Mpga = 0 L) 1 2 = 1375 kNm > 300 kN vyhovi
Ym0
Navrhova Unosnost prufezu M+N
. E
h=n /f:=93,9 28 = 83980 235 76,40
Vi £y 355
e 18600
o, Lo . N = 1,399 smer Y
Nee 0 7 174,04 76,40
- [ar 830
e Tl Bt 0 = 0,624 “mérz
Ny 1 4 174,04 76,40
¢=D,5[1+a(;. —027, = 021 1,399 = 1,604 “mér Y
¢=0,5[1+a{7: 023" = 021 0,624 = 0,739 smér Z
: 1 1,000
rT—r—— = : = 0,418 smeér Y
p+i -7 1,604 + 2574 - 1,957 &l
- 1 1,000
r=e —= = ‘ = 0,881 smér 7
b+8? -7 0,739 + 0547 - 0,390 &l
Posouzeni, zanedbany souéinitele interakce a vliv klopeni
Neg Mygs + aMyes | Mygo+ dMygy 360 15 300
Iy Nee 7 s My ¥ M, R 0,418 8779 1375 1375
M1 7M1 i
= 0,098 + 0011 + 0218 =| 0327 < IID vyhovi
Nea o Myea+ Wyea | Mygg= AM, 360 15 300
JeNae % tirMye = M, q 0,881 8779 1375 1375
P Fa T P
- 0047 + 0011 + 0218 =| 0276 < E:l vyhovi



VODOROVNE ZTUZEN|

Ocel
ki = 355 MPa 3 = 210
Geometrie
D = 70 mm t = 5
tf. prirezu 1 A = 1021
l, = 5428405 mm" l, = 5,42E+05
i, = 23,05 mm i, = 23,05
Vzpérné délky: L, = 2828 mm
Zatizeni
Negg = 100kN
Plasticka tinosnost prifezu v tlaku/tahu
AT
Nomg = 20 _ 1021,02 355 _ Sea
¥ vo 1
Unosnost ve VZDéI’U
. E
/4=2Jf:=93,9 ’,?Eé = 93,90 _._235_ = 76,40
Y fy 355
- [ar
2= ot e 1| 2822 = 1,606
Ne 1 A4 23,0489 76,40
- |Af, ;1 2828
= fr=ml = 1,606
Ny 104 23,0489 76,40
¢=0.5l’1+a{:3~0,2}+22} = 021 1,606 = 1,938
s=08l1+ali-021+| = 021 1,606 = 1,938
" T 1,000
b+ \g?-7" 1,938 + 3,755 - 2,580
. N 1,000
Y — .
¢+\/¢2—/‘. 1,938 + 3,755 - 2,580
x Ak, 0,331 1021 355
Noga = =
mn 1
=  120kN > 100 kN
1 Af,  _ 0331 1021 355
Nopg = - 1
(Y
= 120kN > 100 kN

GPa

mm

mm
mm

mm

>

smerY
smer Z
0,331

0,331

vyhovi

vyhovi

Ym = 1

KFivka vzp. pevnosti:

a (valc. za tepla)
souc. imperfekce:

a = 0,21
L, = 2828 mm
100kN  vyhovi
smérY
smer Z
smer Y
smer 7



Sroubovy pfipoj - pas pFihradoviny

Srouby
Tfida: 8,8 fux = 800 Mpa celkem Sroubl: 4
Oznaleni: M 16 d = 16 mm A = 201 mm?
Vispoe = 1,3 do = 18 mm As = 157 mm?
Mya=03f, 0% = 03 800 1351,2 = 324 Nm
Plech
| ocel: 5235 | f, = 235 Mpa f, = 360 MPa
t = 10 mm
Dievo
| drevo: GL32h | Pk = 430 kg/m’ fox = 33 MPa
b = 145 mm b = 220 mm Knoda = 0,7
h = 1300 mm h. = 175 mm
fnox =0.082 (1-0.01d) p, 0082 ( 1 - 016 ) 430 = 29,62 MPa
29,62
f.-m.k=k%5m?(‘;;°jmsﬁa- T el R
ZatiZeni
Fuea = 60kN Fied 0O kN o = 90  Uhel mezisilou a vldkny (0-90)
Rozmisténi
T nd Pt
s o e w | i i % i 93
D [ [ ;
8, a - * T
a o M <l n
a,/p; a,/p, as./e; as./e; ay./e;
min. drevo 64,00 64,00 112,00 112,00 64,00
min. ocel 39,6 43,2 21,6 21,60 21,6
navriené 150 80 150 100 70
max. ocel 140 140 80 80 a0 80 pfi vlivu povétrnosti
Redukce
Nego = 3,21 Ny = 4,00 Netoo = 4,00
[]1 fada jednostfiznych Fird neomezen Fopamax = 1.6f.dUme = 59,59 kN



Unosnost na vytaZeni:

svornik v tahu: Farkp = Ag fux = 157 800 = 1256 kN
pramér podlozky: dy = min{12t,, 4d) = 64 mm
G&inna plocha: A, = Ay-Ap = 3217 - 254 = 2963 mm?
podlozka: o = Py 3fgox = 2963 99 = 293 kN
tinosnost: Faxkk = Min(Fariw Faxrkw = 29,33 kN
Fax,R,d - Fa)(,R,k 'Kmod /Vm,spoje N = 29,33 0,54 4 = 63,17 kN .
vyhovi
Ft,Ed = O,DO kN
Unosnost na smyk - dfevo:
pocet stfihi - jednostfizny spoj:
pocet stfihi - dvojstfiZny spoj, ocel uvnitf: ocel vné: 0
tenka deska torutecne tlustd deska
YRY 17,29 kN atw \E_,W” ) B 28,32 kN
Fomin) Eum | g 4
111JEMvﬁkf‘|kd‘ i 23,32 kN 20,045 kN Fom=minisa 7T F.:“ 29,94 kN
Vb d 43,22 kN
'tota 43,22 kN
fonminityiol b Ty Fan g 35 kN 28,318 kN nerozlifuje se
23T L 29,94 kN
05h2, 60 21,61 kN 1608 k [0.8f 20820 21,61 kN
£, min Foge - ming »
o s T T 23,32 kN ARkl S AN s Tnph 29,94 kN
Fu,R,d= FV,R,k 'Kmod/Vm,spo]e-nef n= 226,55 0,54 1,00 = 121,99 kN 3
vyhovi
Fuea = 60,00 kN
Unosnost v otlateni plechu
Sroubd: vrohu: 4 u rov. kraje: 0 u kol. kraje: O uvnitt: 0
ap 1,000 1,000 1,000 1,000
Kk 2,500 2,500 2,500 2,500
Zkia, = 10,000 + 0,000 + 0,000 + 0,000
kqa,f,dt 10,00 360 . 16 10
Forg= —24— - : =  460,8 kN
VM2 1,25
Fordmax = 4 596 = 2383 kN Fora = 460,8 kN i
vyhovi
Fies = 60,0 kN
Unosnost na roztrieni
Foori = 140w |- 17 ’
g = 140w = 14 220 2 Y= 43,8 kN
1 - 175 / 1300
Foopa = Kimod-Fao, Ra/VYm = 07 438 / 1,3 = 23,58 kN §
, vyhovi
Fv,Ed,BD = F\.’,Ed Sln(a) = 60 1 = 15 kN




Sroubovy pfipoj - pFicnik

Srouby
Trida: 8,8 fuk 800 Mpa celkem Sroubll: 3
Oznaceni: M 16 d = 16 mm A = 201 mm?
Vmspoe = 1,3 do = 18 mm Ag = 157 mm?
Myrk=0.3fuxd?® = 800 1351,2 324 Nm
Plech
| ocel: 5235 | f, = 235 MPa f, = 360 MPa
t = 10
Dievo
| drevo: GL32h | Pk = 430 keg/m® fosox = 33 MPa
£ = 90 b = 200 mm Knod = 0,7
h = 300 he 150 mm
frox=0.082(1-0.01d)p, = 0,082 1 016 ) 430 = 2962 MPa
29,62
e sin‘;;o: cos’ 1 + 3,8E-33 15i63 VO
ZatiZzeni
Foea = 20kN O kN a = 90  dhel mezi silou a vldkny (0-90)
Rozmisténi
—— & / i S
IR I *_< ' e { : —*—*—*ﬁ
T . I M e
ra - ady >
a,/p; as./e; as./e; ay/e; a,. /e,
min. dfevo 64,00 112,00 112,00 64,00 48,00
min. ocel 39,6 21,6 21,60 21,6 21,60
navriené 150 150 100 70 70
max. ocel 140 80 80 50 80 pfi vlivu povétrnosti
Redukce
Neto = 2,48 Nt g 3,00 Netgo = 3,00
[]1tada jednostiiznych neomezen  Fupgmax 1,57, d t/ 3 = 59,59 kN



Unosnost na vytaZeni:

svornik v tahu: Faxrkb = A Fiisk = 157 800 = 1256 kN
primér podlozky: dy = min(12t,, 4d) = 64 mm
Gcinna plocha: A, = Ay -An = 3217 - 254 = 2963 mm?
podlozka: S 3o = 2963 99 = 293 kN
Unosnost: Faxpk = Min{Foriw Farkwy = 29,33 kN
Fard = Faxrk -Kmod Vimspoie-n = 29,33 0,54 3 = 47,38 kN 5
Feea = 0,00 kN vyhovl
Unosnost na smyk - dfevo:
pocet stfihl - jednostfiZny spoj: 0
pocet stfih{ - dvojstfiZny spoj, ocel uvnitf: 6 ocel vné: 0
tenkd deska tskutecne tlusta deska
Fm.--minf::,;r:ﬁ . 10,73 kN ‘ 2o Dn, 1F_ 23,24 kN
1182 M0 - S 23,32 kN 13,856 kN Fom i3 [ P 29,94 kN
Vot 26,82 kN
g, to 26,82 kN
fomomift ol o e B 9304 kN[ 23,236 kN nerozliuje se
(2o Pt 29,94 kN
1056, t,d 13,41 kN [0.50 2420 13,41 kN
T e B 533 PR S CEX e e B L
Furd=  Furk Kmod / Vmspoje Net/N = 139,42 0,54 1,00 = 7507 kN :
Fuea = 20,00 kN vyhov;
Unosnost v otlageni plechu
Sroubl: vrohu: 3 u rov. kraje: 0 u kol. kraje: 0 uvnitf: 0
ap 1,000 1,000 1,000 1,000
ky 2,500 2,500 2,500 2,500
Ikpa, = 7,500 + 0,000 + 0,000 + 0,000
Forg = kqa,f,dt __750 360 16 10 _ N
o 1,25
Foramax = 3 . 596 = 1788 kN Fora = 3456 kN 3
Foea = 20,0 kN Moy
Unosnost na roztrieni
Feop = 145“’& = 14 200 128 Y= 485 kN
Y 1 - 150 /300
Feo,ra = Kmod:Fao, Rt/ Ym = 07 485 / 1,3 = 2611 kN :
Fuedoo =  Fygd sinfa) = 20 . 1 = 20 kN vyhow




