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2 ZATEZOVACI STAVY A VNITRNI SiLY

2.1 Vypoctovy model
Vnitini sily byly vypocteny softwarem RFEM. V posudku se odkazuji na ¢isla prvk,
kterd byla vygenerovéna, schéma téchto prvkl je pfipojeno k vystupu statického

programu.

2.2 Vlastni tiha — ZS1

Zatizeni vlastni tihou je vygenerované programem, do tohoto zatézovaciho stavu jsem

piidal i tihu stfe$niho plasté o hmotnosti 0.1 kN/m?.



Staticky vypocet ZatiZzeni snéhem Miroslav Prokop

2.3 Zatizeni snéhem -ZS2, 3, 4

2.3.1 Vypocet zatizeni pro hlavni halu

Snéhova oblast I1 S = 1kN-m 2

Typ krajiny - Normalni Ce =1

Tvarovy soucCinitel zatizeni snéhem p; = 0.8

ZatiZzeni snéhem

5| = py-Cosp = 0.8-kN-m

2.3.2 Vypocet zatizeni pro sousedici strechu

I

soucinitel zohlediujici sesuv snéhu z

He — horni stfechy
[ ¥ ] '-.'.*._,\_'
K : g =0  proo<ls®
v | o
— J by = 20m h = 6m
1
o | _
by 20m4sm 083
W= o T T 26m
-3
b b _~h 2kNem C6m
e Hyp = —— = =12

Sk kKN-m 2

Wy = (“wl) if Py < Byp = 2.083

(uw2) if Py > By

Iy =2h=12m

b2 < 1S =5m<12m



Zatizeni vétrem
Staticky vypocet

2. 4. Zatizeni vétrem- 2S5, 6,7, 8,9, 10

2.4.1 Vypocet dynamického tlaku

Vychozi zékladni rychlost vétru pro oblast II Vo = 25mr s !
Soucinitel sméru vétru Cgir = 1
Soucinitel roéniho obdobi Cseason = |
Kategorie terénu III zp = 0.3m
vyska konstrukce z = 12m
Soucinitel ortogragie Cop =1
soucinitel turbulence ki =1

k
mérna hmotnost vzduchu p = 1.25—%

m

-1 m
Vb = Cdir Cseason' Vbo = 1:25-ms = 25?

soucinitel terénu

0.07
0.07
2 0.3-
k, = 0.19- = 019 —=| =0215

Drnost terénu

z= (2 if 2z, <2 =12

(Zmin) if 200> 2

12
C, = keIn| = | = 0.215.In| ——— | = 0.793

Stfedni rychlost vétru

-1 m

Vm = Cr'CO'Vb = 0.793-25-m's = 19.825?

Intenzita turbulence
kg

I = =

1
v z 12-m
CO-ln — In

Miroslav Prokop

Zmin = 5m

Zinax = 200m



Staticky vypocet ZatiZeni vétrem Miroslav Prokop

Maximalni dynamicky tlak

1 2 1 kg -1 2
ap = (1 + 7'IV)'E'p'Vm =(1+ 7.0,271).5.1.25.E~(19,825.m.s )
ap = 0.712kN-m 2

2.4.2 Uéinek tfeni vétru na svislé stény

Pldorys
I_' d +
b = 36.5m
d = 20m
vftr\
7" D E |o h = 12m
plocha delsi stény
2
Along: 2:b-h = 2:36.5-m-12-m = 876m
plocha pfi¢né stény
2
Airog = 2:dh = 2:200m-12-m = 480m
A 4A. . = 876:m> < 1920-m’ hovuj
long < +Acros = m < ‘m —vyhovuje

Uginek tieni na plochu Ize zanedbat



Staticky vypocet ZatiZzeni vétrem Miroslav Prokop

2.4.3 Zatizeni na svislé stény - pficny smér

vitr h
—_— F:) B
B
d |
els d-a5 -
e
.--"'"f e
] h\%\x“‘- i
witr
BRI A B

S A P S
e = min(b,2-h) = min(36.5-m,2-12-m) = 24m
pro e >2d = 24-m > 20-m

e 24-m
g = — =48m

24
d-2 —20m-22 2 150m
5 5

naveétma strana Zavetma
N Il _
\ 7 ¥
EMI F € 24-m
— =—— =6m
4 4
24
\\ s S
vitr 10 10

[ H:DD G H

hifeben nebo




Staticky vypocet

2.4.4 Zatizeni na svislé stény - pficny smér

h=1lm

e = min(d,2-h) = min(20-m,2-11-m) = 20m

witr
—_— & B C ]

B e o o e
= | d-= |
i EETD 45 ~i i

b) Smér vétru @ =0°

Zatizeni vétrem

el I F
] H I

) \\_ G .
vitr hieben
»

=90 nebo UZlabi

ofd -[ F

H 1

= als]
|t e/2 4

10

Miroslav Prokop

e<b =20m< 36.5m

20-
- =4m

e
5

4e 4.20-m
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Staticky vypocet

Zatizeni vétrem

2.4.5 Soucinitele zatizeni

Miroslav Prokop

Z59,10-svislé stény Z59-tlak Z510-sani
n Cpe,lo,n Ve,n n Cpe,lo,n Ve,n n Cpe,lo,n Ve,n
A -1,20 -0,86 F 0,000 0,00 F| -1,579 -1,13
B -0,80 -0,57 G 0,000 0,00 G| -1,300 -0,93
C| -0,50 -0,36 H| 0,000 0,00 H| -0,693 -0,50
D 0,75 0,45 | 0,000 0,00 | -0,593 -0,42
E -0,39 -0,24
ZS5,6,7,8-svislé stény 7S5-tlak Z57-kombinace
n Cpe,lo,n Ve,n n Cpe,lO,n Ve,n n Cpe,lo,n Ve,n
A -1,20 -0,86 F 0,014 0,01 F| -1,643 -1,17
B[ -0,80 -0,57 G| 0,014 0,01 G| -1,172 -0,84
C| -0,50 -0,36 H| 0,014 0,01 H| -0,579 -0,41
D 0,75 0,45 | 0,000 0,00 | 0,000 0,00
E[ -0,39 -0,24 J| 0,186 0,13 J| 0,186 0,13
Z56-sani ZS8-kombinace
n Cpe,l(),n Ve,n n Cpe,lo,n Ve,n
F| -1,643 -1,17 F 0,014 0,01
G| -1,172 -0,84 G| 0,014 0,01
H| -0,579 -0,41 H| 0,014 0,01
I| -0,586 -0,42 Il -0,586 -0,42
J| -0,628 -0,45 J| -0,628 -0,45

1"



Staticky vypocet

3. Posouzeni

3.1. Posudek vaznice

/ b /
Ny s
§ N\
Ny
Vi tw
s <
N
\
Stojina
Cw
fida = |(1) if = < 72.¢

Cw
(2) if 72-e < — < 83-¢
tW

C
if 836 < — < 124-¢
tW

C
if 1246 < —

3

4

Posudek vaznice

Miroslav Prokop

h = 140mm b = 73mm
ty = 4. 7mm Cw = 112.2mm
tr = 6.9mm cf = 27.2mm
A = 1.64-10°mm>
6 4 4 3
Iy = 541-100 mm Wpl.y = 8.83-10 mm
5 4 4 3
IZ = 4.49-10"mm Wpl.z = 1.92-10 mm
fy = 355MPa E = 210GPa

hW = h—2-tf = 126.2-mm

L = 6m
235MP 235-MP
_ 2 2 0814
f 355-MPa
y
r = 7mm
Pasnice
Ce
=1 tfida = |(1) if — < 9e€ =1
te
Cr
2) if 9e < — < 10-€
te
Cr
3 if 10-e < — < 14-¢
te
c
f
4 if 14-e < —
te

12




Staticky vypocet Posudek vaznice

Posouzeni na tah - 1993-1-1 6.2.3

Prut ¢islo
d = 2:-12mm = 24-mm

Ape = A—ditp = 1.64-10- mm” — 24-mm-6.9-mm = 1.474 x 10°-mm"’

net

Anet'fy 3 1474.4-mm2~355-MPa

= 523.412-kN

NjetRd =

N
Edt  24.105kN

M = = = 0.046 <1
NpetRd ~ 523412kN

vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4
- vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat

Prut ¢islo 176
Zjisene sily:  Npq = 24.733kN

AL 32
1.64-10°-mm>355-MP
N.pd = — = nlngo % = 582.2kN

MO

N
Ed  24.733-kN

M. = = = 0.042 <1
Nerq ~ 582.2:kN

vyhovuje

Posouzeni na ohyb kolem osy y - 1993-1-1 6.2.5

Miroslav Prokop

Ptedpoklady: - vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat
- diry v dolnim pdasu (pro pfipojeni vaznice na hlavni nosnik) jsou v oblasti

nulovych momentt

Prut ¢islo
My.Ed = 14.966kN-m

13



Staticky vypocet Posudek vaznice

Wolyly  8.83.10%mm’.355.MPa

McRdy = = 31.346-kN-m

. _ My Edq _ 14966kNm _
MeY ™ Mpgy  31347kNm

= vyhovuje
Posouzeni na ohyb kolem osy z - 1993-1-1 6.2.5

Prut ¢islo 384
Mz.Ed = 1.246kN-m

Woizfy  1.92.10* mm> 355-MPa
McRdz = -

= 6.816-kN-m

_ MzEd _1246kNm oo
Mez =3 T 68I6kNm

= vyhovuje

Posouzeni na smyk ve sméru y - 1993-1-1 6.2.6
Prut ¢islo 384
VEdy = 0.929%kN

Smykova plocha pro vélcovany profil |

2
Ay.y = 1062.4mm
f
355-MP
A, y(—y] 1062.4-mm” —2——2
Y3 3
VplRdy = 3 = 217.749-kN
\
Ed. 929k .
Nyy = dy _ 09BN eex 1073 <1
VolRrdy 217749kN

= vyhovuje

Posouzeni na smyk ve sméru z - 1993-1-1 6.2.6
Prut ¢islo 176
VEq., = 10.338kN

Smykova plocha pro vélcovany profil |

14

Miroslav Prokop



Staticky vypocet Posudek vaznice Miroslav Prokop

Ay = A=2btpt (t, +20)tp = 129.03-mm” + 1640.0-mm” +~1007.4-mm’
2
A, , =761.63-mm

£
355-MP
AV.Z-[—YJ 761.63-mm™> >~

3 3
VolRdz = V3) VEN 156.103-kN
PLEG. MO 1.00

v
Ed. 10.338
- A — 0.066

T]V Z -
VolRdz  156.103

= vyhovuje

Posouzeni unosnosti ve smyku pri bouleni - 1993-1-5, 5.1

Pro nevyztuzené stojiny

n=12
w726 1262 720814
tw M 4.7-mm 1.2
h
72
M - 26851 < == - 48.84
ty n

Bouleni ve smyku nenastane

Posouzeni unosnosti na ohyb a osovou silu - 1993-1-1 6.2.9

Tlakova sila

Npq = 24.733-kN
My gq = 14370kN-m

Ptedpoklady, zda ovlivni normalova sila ohybovou pevnost

15



Staticky vypocet Posudek vaznice Miroslav Prokop

NEgq < 0.5-hw-tw-fy = 24.733-kN < 0.5-126.2-mm-4.7-mm-355-MPa
Ngq = 24.733-kN < O.S-hw-tw-fy = 105.282-kN
= vyhovuje

\Y%
Ed. 10. .
= dz = 0.338 = 0.066 < 0.5 - neredukuje ohybovou tinosnost (6.2.10)

VplRdz  156.103

Nv.z

Ohybova tinosnost se neredukuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.

Npq = 24.733-kN vy = 1.00
LCr =L =6m
» By 5 210-GPa-5.41.10% mm?
Nepy =7 — =7 = 311.468-kN
cr.y 5 >
Lcr (6-m)

M . k “ 1. 1 tne 1 Vv I’

Ncr.y 311.468-kN
A, 1.64-10°-mm>355-MPa
>‘y = LA = 1.367 > 0,2 - je nutné posoudit vzpér
Ncr.y 311.468-kN

kiivkaa - o = 0.21

& = 0.5[1 (X, - 02) +>\y2] = 05| 140211367 - 0.2) + 13672] = 1.557

1 1
Xo = = = 0.434

y = _
o+ o7 -’ 1,557+ 1.557% = 1.367°

Xy Aty 0.434.1.64.10°- mm” 355 MPa
1 1.00

NpRdy = = 252.675-kN

N
Ed 24.733-kN
My = = =0.098 <1
Y Nppdy 252.675kN

vyhovuje

16



Staticky vypocet Posudek vaznice Miroslav Prokop

Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.

Ptedpoklad:
K vaznici je pfipojen stfeSni plast, ktery zabrani vyboceni kolmo na osu z

Vypocet stihlosti z davodu ovéfeni kombinace ohybu a osového tlaku

E-1 5 4
210-GPa-4.49-10°-
Ny, = T — = 1 2 T - 2585-kN
. 2 2
L, (6-m)
N .
EdTM1  24.733-kN-1.00
_ — 0.957
N, 25.85-kN
A-f 3 2
1.64-10°-mm>-355-MP
A = Y / mm 2 1367
Nery 311.468-kN

Xz = 1
Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4

Ptedpoklad:
Vaznici je umoznéno vyboceni pouze kolmo k ose y

Posouzeni klopeni - 1993-1-1 6.3.2
Nosniky s dostatecnym podepienim tlaCené pasnice nejsou citlivé na klopeni.
XLt =1

Posouzeni ohybu a osového tlaku - 1993-1-1 6.3.3

uréeni souciniteld interakce metodou 2
Prut ¢islo 284

Ngq = 19.775kN My gq = 14.966kN-m

My = 0 M, R = MRy = 31.347:kN-m
M, = M, gq = 14.966-KN-m
S N B

hY " Mgy 14966kN-m

17



Staticky vypocet Posudek vaznice Miroslav Prokop

Cry = 0.95+0.05-ay y = 0.95+0.05:0 = 0.95
M, = M, pq = 1.246-kN-m
. My o
by " M, T 1246kN-m
Cinz = 0.95+0.05-04, , = 0.95+0.05:0 = 0.95
NEq 19.775-kN
kyy = (>\y 0. 2) = 0.95] 1 +(1.367-0.2) ————
Np Rd.y 252.675-kN
kyy = 1.037
NEq 19.775-kN
Kyy max = Cmy| 1 +08———| = 095 1+0.8 ————— | = 1.009
Np Rd.y 252.675-kN
kyy = min(kyy . kyy may) = min(1.037,1.009) = 1.009

vyboceni v ose y(rovnice 6.61)

NEdq kyy My Ed _ 19775kN  1.009-14966-kN-m

= 0.56

N =

= MM

Posouzeni mezniho stavu pouzitelnosti - svislé priahyby

z§ = 2m
L=6m
L 6-m
9 0-mm
200 200
0 8kN
qQq = V. >
m

18



Staticky vypocet Posudek vaznice Miroslav Prokop

k kN
dg] = 928 = 0.8-—2~2‘m =1.6.—
m m
1.6-kN 4
5-qq l'L4 5 -(6-m)
Wy = : = = 23.766-mm
384-E-1

y  384-210-GPa-5.41-10%mm*

W2 23.766-mm

=— =———=0.792
w 3y 30-mm

= vyhovuje
Souhrn vyuziti
Posouzeni na tah My = 0.046
Posouzeni na prosty tlak Me = 0.042
Posouzeni na ohyb kolem osy y MMe.y = 0.477
Posouzeni na ohyb kolem osy z MMc.z = 0-183
Posouzeni na smyk ve sméru y Nyy = 0
Posouzeni na smyk ve sméru z Ny, = 0.066
Posouzeni na vzpér kolem osy y Mp.y = 0.098
Posouzeni ohybu a osového tlaku - 6.61 n, = 0.56
Posouzeni svislého prihybu Ny = 0.792

19



Staticky vypocet Posudek horniho pasu vazniku Miroslav Prokop

3. 2. Posudek horniho pasu vazniku

Zatridéni profilu
d = 101.6mm
t = 3.2mm
A = 989mm>
I = 1200000.0mm”
/\ / y = )
3
\"Y lv = 31000.0-mm
)’ d / plLy ) )
IZ = Iy =12x10"-mm
W =W =31x10"mm’
plz = Yply — - X -mm
fy = 355MPa
E = 210GPa
235MPa 235-MPa
d = = =
tiida = [(1) if — < 50-€ =1 ] f /355-MPa 0.814
t y
. d
(2) if 50-e < n < 70-€
. d
3 if 70-e < — < 90-¢
t
d
4 if 90-g < —
t
Posouzeni na tah - 1993-1-1 6.2.3
Prut ¢islo
329
Mo = 100 Npqq = 70.535kN
A-f. 2
989. -355-MP
Nipd = — = — % = 351.095kN

N
Edt  70.535kN

M = - = 0201 <1
Nirq 351.095-kN

20



Staticky vypocet Posudek horniho pasu vazniku

= vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4

Prut ¢islo 323
Zjisténé sily: Nc.Ed = 173.896kN

Af 2
989-mm’-355-MP
N.pg = —> = —— % = 351.095.kN

NeEd  173.896-kN

- = 0495 <l
Nerg  351.095kN

Ne =

vyhovuje

Posouzeni na ohyb kolem osy y - 1993-1-1 6.2.5

Prut ¢islo 227
My.Ed = 0.741kN-m

Wolyfy  31000.0-mm®355.-MPa

= 11.005-kN-m

Mc.Rd.y -

. _ MyEd _ 0741kN-m 0067 <1
MeY ™ M pgy  1100SKN-m

= vyhovuje

Posouzeni na ohyb kolem osy z - 1993-1-1 6.2.5

Prut ¢islo
Mz.Ed = 3.132kN-m

Wpl.z'fy 3 1000-mm3-355-MPa

= 11.005-kN-m

McRdz =

_ MzEd _ 3132kNm o
Mez =y o T TL00sKNm

= vyhovuje

21
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Staticky vypocet Posudek horniho pasu vazniku Miroslav Prokop

Posouzeni na smyk ve sméru z - 1993-1-1 6.2.6
Prut ¢islo 187
VEd., = 0.671kN

Smykové plocha pro valcovany profil |

2
2A  2:989.
A, , =2 = - 629.617-mm”
’ T Tt
f
355-MP
A, Z(%} 629.617-mm*- 2222
23 3
VolRd.z = = Vi 129.046-kN
MO 1.00
\4 :
_ VEdz _ 0eTLRN o3

Ny.z -
Vpl.Rd.z 129.046-kN
= vyhovuje

Posouzeni na smyk ve sméru y - 1993-1-1 6.2.6

Prut ¢islo 314
VEd.y = 2.192kN

Smykovéa plocha pro valcovany profil |

2
2.A 2989
A, , =2 = T 629.617-mm”
’ T T
£
.MP
A, Z(—yj 629.617-mm> 22> M2
"3
VplRdy = = = 129.046-kN
pLRCY MO 1.00
v
Ed. 2.192-kN
Nyy = g = 0017 <1

VplRdy  129.046-kN

vyhovuje

22



Staticky vypocet Posudek horniho pasu vazniku Miroslav Prokop

Posouzeni unosnosti na ohyb a osovou silu - 1993-1-1 6.2.9

v
Ed. 0.671-kN _

Nyz = e —52x10°

Vpl.Rd.y 129.046-kN

< 0.5 - neredukuje ohybovou unosnost (6.2.10)

- VEdy  2.192:kN 0017
vy — - -V
Y Vplrdy 129.046:kN

< 0.5 - neredukuje ohybovou unosnost (6.2.10)

Ohybova tnosnost se neredukuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.

Ng g = 173.896kN  ~yppp = 1.00

Lcr.y = 2.010m
» Bly 5 210.GPa-1200000.0-mm*
Ncr.y = 7" 5 = - 5 = 615.614-kN
Lcr.y (2.010-m)
N .
EdTM1  173.896-kN-1. : .
c.Ed = 73896 00 = 0.282 > 0,04 - je nutné posoudit vzpér
Ncr.y 615.614-kN
A-f, 2
. .355.MP
>‘y = Y 989-mm -355 2 0.755 > 0,2 - je nutné posoudit vzpér
Ncr.y 615.614-kN

kiivkaa - o = 0.21

& = 0.5[1 ror(xy - 02) + xyz] — 0.5] 140210755 0.2) + 07552 | = 0.843

= : = : = 0.821
Xy_ - Y

b+ [ - >\y2 0.843 + 0.843% — 0.755>
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Staticky vypocet Posudek horniho pasu vazniku Miroslav Prokop

Xy Ay 0.821.989.mm® 355-MPa

N = = 288.249-kN
b.Rd.y M1 1.00
N
Ed  173.896-kN
Mpy = ——— = = 0603 <1
Y Nppdy 288249kN
= vyhovuje
Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.
X, = Xy = 0.755
Xz = Xy = 0.821
Xz ATy 0.821.989.mm> 355-MP
Np Ry = —— = — == % = 288.249-kN
Ne.Ed 173.896-kN
Nhy = = =0.603 <1

Np Rdy  288248.995-N

vyhovuje

Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4

Ptedpoklad:
Pruty s uzavienym prufezem nejsou nachylné na prostorvy vzper a zkrouceni

Posouzeni klopeni - 1993-1-1 6.3.2

Kruhové duté priifezy nejsou citlivé na klopeni

XLt =1

Posouzeni ohybu a osového tlaku - 1993-1-1 6.3.3

Urceni souciniteld interakce metodou 2
Prut ¢islo 227

Npq = 167.469kN
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Staticky vypocet Posudek horniho pasu vazniku Miroslav Prokop

My Eg = 0284kN-m M, pq = OkN-m

My, = 0.73kN-m My, , = OkN-m
M, = 0.72kN-m M, = ~0kN-m
by = 035 P, = 0

Mhy  0.73-kN-m
hy = Ms_i ~o72aNm

Ms.z B —0-kN-m

WA

Q,

Ciy = 0.95+0.05-ay y = 0.95+0.05-1.014 = 1.001
Cpyy = 0581
N
Ed 167.469-kN
Koy = Cpoor 1+(>\y—0.2)-— = 1.001-| 1 +(0.755 - 0.2) ————
voomy Np Rd.y 288.249-kN
kyy = 1324
N
Ed 167.469-kN
Ky max = Cry'| | +0.8-———| = 1.001 1 + 0.8 ———— | = 1.466
vy Y Np Rd.y 288.249-kN
kyy = min(kyy . kyy may) = min(1.324,1.466) = 1.324
N
Ed 167.469-kN
kyz = Cg| 1+(X,—02) = 0.581 1 +(0.755-0.2) ——————
N Rd 2 288248.995-N
k,, = 0.768
NEg 167.469-kN
K, max = Cmgz| | + 0.8 = 0.581:[ 1+ 0.8 ———— | = 0.851
' Nb.Rd.z Nb.Rd.z

k =min(k k

7z - Zz‘max) = min(0.768,0.851) = 0.768

ky = 0.6-k,, explicit,k,, = 0.6:0.768 = 0.461

k,, = 0.6-1(yy exphclt,kyy = 0.6-1.324 = 0.794

y
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Staticky vypocet Posudek horniho pasu vazniku

Vyboceni v ose y(rovnice 6.61)

NEgq N kyy'My.Ed N kyz'MZ.Ed

a NbRdy XLTMcrdy McRdz
N, = 167.469-kN N 1.324-0.284-kN-m N 0.461-0-kN-m _ 0615

288.249-kN 11.005-kN-m 11.005-kN-m

= vyhovuje
e = NEgq N kzy'My.Ed N kzz Mz Ed
® Nyrdz XLTMcRdy MeRdz

M = 167.469-kN N 0.794-0.284-kN-m N 0.768-0-kN-m _ 0.601

288248.995-N 11.005-kN-m 11.005-kN-m

= vyhovuje

Souhrn vyuziti
Posouzeni na tah ne = 0.201
Posouzeni na prosty tlak Me = 0.495
Posouzeni na ohyb kolem osy y MMe.y = 0.067
Posouzeni na ohyb kolem osy z MMec.z = 0-285
Posouzeni na smyk ve sméru y Myy = 0.017
Posouzeni na smyk ve sméru z My, =52x% 10 3
Posouzeni na vzpér kolem osy Mp.y = 0.603
Posouzeni na vzpér kolem osy My, = 0.603
Posouzeni ohybu a osového tlaku - 6.61 M, = 0.615
Posouzeni ohybu a osového tlaku - 6.6 My = 0.601

-tloust’ka je volena s ohledem na dodrzeni zasad pfi navrhovani
sty¢nikového spoje
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

3. 3. Posudek dolniho pasu vazniku

Zatridéni profilu d = 139.7mm
t = 4mm
A = 1710mm>
4
.. = 3930000.0mm
y
/\ / 3
Wpl.y = 73700.0-mm
d
P 4 . . 6 4
IZ = Iy =3.93%x 10 -mm
W =W =737x10"mm’
plz = Wply = /-2/x 1V -mm
fy = 355MPa
E = 210GPa
235MPa 235-MPa
d = = =
tiida = |(1) if — < 50-e =1 € ] f /355-MPa 0.814
t y
. d
(2) if 50-e < n < 70-€
. d
3 if 70-e < — < 90-¢
t
d
4 if 90-g < —
t
Posouzeni na tah - 1993-1-1 6.2.3
Prut ¢islo 229
Ypo = 100 Npqq = 175.201kN
A-f 2
1710- -355-MP
Nipg = — = fm 2 607.05-kN

N
Edt 175201k

_NBdt _ 175200KN o0
Nirg  607.05kN

Mt
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Staticky vypocet Posudek dolniho pasu vazniku

= vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4
Prut ¢islo 368

Zjistné sily: N pq = 39.948kN

Af 2
1710-mm’-355-MP
N pg = —> = — % = 607.05-kN

NeEd  39.948kN

- = 0.066 <1
N.rq  607.05-kN

Ne =

vyhovuje

Posouzeni na ohyb kolem osy y - 1993-1-1 6.2.5

Prut ¢islo 229
My.Ed = 0.468kN-m

Wolyfy  73700.0-mm®355.MPa

= 26.163-kN-m

Mc.Rd.y -

. _ My Ed _ 0468kNm _ oo,
MeY ™ M pgy  26164kN-m

= vyhovuje

Posouzeni na ohyb kolem osy z - 1993-1-1 6.2.5

Prut &islo 254 252
M, pq = 0.212kN-m

Woizfy  73700-mm’-355-MPa

= 26.163-kN-m

McRdz =

e = MzEd | 0212kNm o0 o3
Mez ™ M pda, 26.164kN-m

<1

= vyhovuje
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

Posouzeni na smyk ve sméru z - 1993-1-1 6.2.6
Prut ¢islo 117
Vg4, = 041kN

Smykové plocha pro valcovany profil |

2
24 21710
Ay, === = T~ 1.089x 10°-mm’
’ T g
f
355-MP
A, Z(—yJ 1088.62-mm™ >~
23 3
VplRd.z = 2 VEREPSISPIIR
pLEC MO 1.00
v
Ed. 0.41-kN .
My g = z - = 1838x 107 ° <1

Vpl.Rd.z 223.123-kN
= vyhovuje

Posouzeni na smyk ve sméru y - 1993-1-1 6.2.6

Prut ¢islo 322
VEd.y = 0.08kN

Smykovéa plocha pro valcovany profil |

C2A 2:1710-mm° >

3
A = 1.089 x 10”-mm
V.Z T e
f
‘MP
A, Z(—yj 1088.62- mm?- 22> M2
/3
VolRdy = = = 223.123-kN
pLRCY MO 1.00
VEdy 0.08-kN
VplRdy  223.123-kN

vyhovuje
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

Posouzeni unosnosti na ohyb a osovou silu - 1993-1-1 6.2.9

%
Ed. 41k B
_ dz__ _O0A4LKN _ esg 1073
VoiRdy  223123KN

Nv.z

< 0.5 - neredukuje ohybovou tinosnost (6.2.10
VEdy  0.08kN

T"V. = =
Y Vplrdy 223.123kN

= 0 <0.5 - neredukuje ohybovou inosnost (6.2.10

Ohybova tinosnost se neredukuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.

N Eq = 39-948-kN v = 1.00
Lcr.y = 2.000m
, Bl » 210-GPa-3930000.0-mm” 3
Ncr.y =T - 5 = (I8 5 = 2.036 x 10™-kN
Lcr.y (2.000-m)
N .
Ed"TM1 948-kN-1. : .
c.Ed = 39.948 kN-1.00 = 0.02 > 0,04 - je nutné posoudit vzpér
Ncr.y 2036.346-kN

>‘y = = 0.546 > 0,2 - je nutné posoudit vzpér
N 2036.346-kN

Afy _/1710-mm2-355-MPa
cr.y

kiivkaa - o = 0.21

& = 0.5[1 ror(xy - 02) + xyz] _ 0.5 140.21-(0.546 - 0.2) + 0.5462| = 0.685

= 1 = : = 091
Xy_ - Y

o+ o7 =N 0685 40,6852 - 0.546>
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

Xy Aty 0.91.1710-mm® 355-MPa

NpRdy = = 552.415-kN

_ NeBd | 39948kN
"b.y NpRdy 552416kN

vyhovuje
Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.

Ng Ed = 39.948 kN g = 1.00

Lo, = 10m
, Bl » 210-GPa-3.93¢-06-m"
cr.z : > ™ -

2
Loz (10-m)

NeEdTMI  39.948-kN-1.00

N¢r 81.454-kN

= 81.454-kN

0.49 > 0,04 - je nutné posoudit vzpér

=2.73 > 0,2 - je nutné posoudit vzpét

Afy 11710-mm”355-MPa
81.454-kN

kiivkaa - o = 0.21

b, = 0.5[1 +ou(n,—02) + xﬂ = 0514021273 -02) +2.732] = 4492
1 1
X, = - = 0.112
o + 62N 4492+ 44922 05462
B L S . .
Xz ATy 0.112:1710-mm” 355-MP
Np Ry = —— = — - 2 = 67.99-kN

C. . 4

Tz T N Rdy | 6799KN

= vyhovuje

Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

Predpoklad:
Pruty s uzavienym prafezem nejsou nachylné na prostorvy vzper a zkrouceni

Posouzeni klopeni - 1993-1-1 6.3.2
Kruhové duté priifezy nejsou citlivé na klopeni

XLt = 1

Souhrn vyuzZiti

Posouzeni na tah ne = 0.289

Posouzeni na prosty tlak Me = 0.066

Posouzeni na ohyb kolem osy y MMey = 0.018
Posouzeni na ohyb kolem osy z MMz = 8-103x 10 3
Posouzeni na smyk ve sméru y Myy = 0

Posouzeni na smyk ve sméru z My, = 1.838x 10" 3
Posouzeni na vzpér kolem osy Mp.y = 0.072
Posouzeni na vzpér kolem osy M., = 0.588
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

W

pl.z 4
Wpl.z = round —3,3 =737%x10 Wpl.z =\
mm
€ = round(g,3) = 0.814
vyhovuje = 1
nevyhovuje = 2
N
t.Rd
Nth = round[Wﬁj = 607.05 NtR(
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Staticky vypocet Posudek dolniho pasu vazniku Miroslav Prokop

Mg = [(vyhovuje) if m <1

(noxnihAavnmiia) iFf om0 1

N
Edt 175201

_ Bt IP2OLN (59

Nipg  607.05kN

Mt

Nc.Rd
Ng Rg = round| —==.3] = 607.05 Ncpq = N

MNe = |(vyhovuje) if n, <1
(nevyhovuje) if n, > 1

NeEd  39.948:kN

Ne = = = 0.066
N.rd 607.05kN
M
c.Rd.y
MeRdy - d(m3j =26164 Moray = Meray KN

MMe.y = (vyhovuje) if MMe.y <1

(nevyhovuje) if MMe.y > 1

MyEd  0468kN-m

- - - 0.018
Me.y McRgy  26.164-kN-m

McRd.z
M. Rq.z = round TN ,3| =26.164 M. Rd.z = McRd.z KN

MMc.z = |(Vyhovuje) if My, <1

(nevyhovuje) if npyg., > 1
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Staticky vypocet Posudek svislice Miroslav Prokop

3. 4. Posudek svislice

Zatridéni profilu
d = 42.4mm
t = 3.2mm
A = 394.0mm’
L = 76200.0mm"
/\ / y = .
3
W, = 4930.0-mm
) d 5 ply
L =L =762x10"mm?
7z = y = /. X ‘mMm
W =W =493x10°-mm
plz = Wply = 72 x 1U -mm
f, = 355MPa
E = 210GPa

= 0.814
355-MPa

- —

] 235MPa /235-MPa
y

Il
—

d
tiida = | (1) if n < 50-e
. d
(2) if 50-e < n < 70-€

3 if 70-€ < E < 90-e
t

4 if 90-€<%
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Staticky vypocet Posudek svislice

Posouzeni na tah - 1993-1-1 6.2.3

Prut éislo 281

Af 2
394.0-mm>355-MP
N pg = —> = = S = 139.87:kN

N

Edt  20.961-kN

M = - =0.150 <1
Nirq 139.87-kN

vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4

- vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat

Prut ¢islo 137
Zjsene sily: N, gpq = 18.935kN

Af 2
394.0-mm”>355-MP
N.pg = — = - S = 139.87kN

NeEd  18935kN

e = = =
Nerq  139.87-kN

0.135 <1

vyhovuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.
Prut ¢islo 137

N g = 18.789kN Mg = 1.00
Lepy = 2600m
El 4
210-GPa-76200.0-
Nery = . yz = 2 : T 23363kN
Lery (2.600-m)
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Staticky vypocet Posudek svislice Miroslav Prokop

N .
EdTMI  18.789-kN-1. : .
c.Ed = 8.789-kN-1.00 = 0.804 > 0,04 - je nutné posoudit vzpér

Nery 23.363-kN

>‘y = = 2.447 > 0,2 - je nutné posoudit vzpér
N 23.363-kN

Aty /394.0-mm2-355-MPa
cr.y

kfivkaa - a = 0.21
¢y = 0.5[1 rar(xy - 02) + xyz] 05| 14+021:2447 - 0.2) + 24472 ] = 373

1 1
Xo = = = 0.153

Y [6.2_32 2 2
<I>y+ cby —>\y 3.73+J3.73 —2.447

Xy Aty 0.153.394.0-mm” 355-MPa

N = = 21.4-kN
N
.Ed 18.789-kN
Mpy = ——— = = 0878 <1
Y Nppgy — 214kN
= vyhovuje
Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.
Vzpérna délka je v obou oséach stejna
Xz = Xy = 0.153
Xy AT 153-394.0-mm=-355-MP
z7y 0.153:394.0-mm™-355 a _ 2 4-KN

N =
b-Rd-Z P\{Ml 1.00

N
cEd  18.789-kN
"b.z = = = 0878 <1

NpRdy 21400.11-N

Mb.z

Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4

Ptedpoklad:
Pruty s uzavienym prifezem nejsou nachylné na prostorvy vzper a zkrouceni
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Staticky vypocet Posudek svislice Miroslav Prokop

Souhrn vyuziti

Posouzeni na tah ne = 0.15
Posouzeni na prosty tlak Me = 0.134
Posouzeni na vzpér kolem osy y Mp.y = 0.878
Posouzeni na vzpér kolem osy z My, = 0.878
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Staticky vypocet Posudek tazené diagonaly Miroslav Prokop

3. 5. Posudek tazené diagonaly

Zatridéni profilu d = 76.1mm
t = 3.2mm
A = 733.0mm>
4
I = 488000.0mm
el ’
5 4
IZ = Iy =4.88%x 10"-mm
y’ d s/ f, =355MPa
E = 210GPa

= 0.814

f | 355.MPa

] 235MPa /235-MPa
y

d
tiida = | (1) if n < 50-e =1
. d
(2) if 50-e < n < 70-€

3 if 70-€ < E < 90-e
t

4 if 90-€<%
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Staticky vypocet Posudek tazené diagonaly

Posouzeni na tah - 1993-1-1 6.2.3

Prut éislo 116

Mo = 100 Npqy = 117.064kN

A-f, 2
733.0-mm>-355-MP
N pg = —> = = % = 260215-kN

N
Edt  117.064-kN

M = - = 0.450 <1
N(pd 260.215kN

vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4

- vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat

Prut ¢islo 479
Zjsene sily: N, gq = 32.077kN

A-f, 2
733.0-mm>-355-MP
N.pg = — = - % = 260215-kN

N .
cEd _ 32077kN _ oo

e = =
Nerg ~ 260.215kN

vyhovuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.

Prut ¢islo 479
N, pq = 32.077kN M1 = 1.00
Lery = 2:828m
, Bl » 210-GPa-488000.0-mm"
Ngpy = 70— = : _ 126.468 kN
Lery (2.828-m)
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Staticky vypocet Posudek tazené diagonaly Miroslav Prokop

N .
Ed M1 32.077-kN-1. : :
c.Ed = 32.077-kN-1.00 = 0.254  >0,04 - je nutné posoudit vzpér

Nery 126.468-kN

>‘y = = 1.434 > 0,2 - je nutné posoudit vzpér
N 126.468-kN

Aty _/733.0-mm2-355-MPa
cr.y

kfivkaa - a = 0.21
¢y = 0.5[1 +ar(x, - 02) +>\y2] = 05| 140211434 - 0.2) + 1.4342] = 1.658

1 1
Xo = = = 0.402

Yo [6.2_32 2 2
by + [y N 1.658+\/1.658 —1.434

Xy Aty 0.402-733.0-mm” 355-MPa

N = = 104.606-kN
N
.Ed 32.077-kN
Mpy = ——— = = 0307 <1
7 Nppdy 104.606kN
= vyhovuje
Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.
Vzpérna délka je v obou oséach stejna
Xz = Xy = 0.402
Xy AT 402 .mm>-355-MP
z7y 0.402-733.0-mm™-355 a _ 104.606. KN

N =
b-Rd-Z P\{Ml 1.00

N
Ed 32.077-kN

My = = = 0307 <1
NpRdz  104606.43-N

Mb.z

Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4

Ptedpoklad:
Pruty s uzavienym prifezem nejsou nachylné na prostorvy vzper a zkrouceni
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Staticky vypocet Posudek tazené diagonaly Miroslav Prokop

Souhrn vyuziti

Posouzeni na tah
Posouzeni na prosty tlak
Posouzeni na vzpér kolem osy y

Posouzeni na vzpér kolem osy z
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Staticky vypocet Posudek tlacené diagonaly Miroslav Prokop

3. 6. Posudek tlacené diagonaly

Zatridéni profilu d = 76.1mm
t = 3.2mm
A = 733.0mm>
4
I = 488000.0mm
el ’
5 4
IZ = Iy =4.88%x 10"-mm
y’ d s/ f, =355MPa
E = 210GPa

= 0.814

f | 355.MPa

] 235MPa /235-MPa
y

d
tiida = | (1) if n < 50-e =1
. d
(2) if 50-e < n < 70-€

3 if 70-€ < E < 90-e
t

4 if 90-€<%
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Staticky vypocet Posudek tlacené diagonaly

Posouzeni na tah - 1993-1-1 6.2.3

Prut ¢islo 315

A-f, 2
733.0-mm>-355-MP
N pg = —> = = % = 260215-kN

N
Edt  23.928'kN

M = = =0.092 <1
N(pd 260.215kN

vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4

- vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat

Prut ¢islo 154
Zjsene sily: N, gpq = 82.689kN

A-f, 2
733.0-mm>-355-MP
N.pg = — = - % = 260215-kN

N .
cEd _ 82680KN _ ..o _,

e = =
Nerg ~ 260.215kN

vyhovuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.
Prut ¢islo 154

N, g = 82.689kN M1 = 1.00
Lepy = 3.124m
, Bl » 210-GPa-488000.0-mm"
Ncr.y =T - 5 =T - 5 = 103.637-kN
Lery (3.124-m)
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Staticky vypocet Posudek tlacené diagonaly Miroslav Prokop

N .
Ed M1 82.689-kN-1. : :
c.Ed = 82.689-kN-1.00 =0.798 > 0,04 - je nutné posoudit vzpér

Nery 103.637-kN

>‘y = = 1.585 > 0,2 - je nutné posoudit vzpér
N 103.637-kN

Aty _/733.0-mm2-355-MPa
cr.y

kfivkaa - a = 0.21
¢y = 0.5[1 +ar(x, - 02) +>\y2] — 0.5 14+0.21(1.585 - 0.2) + 15852 | = 1.902

1 1
Xo = = = 0.339

v N > >
by + /cby N 1902 ++/ 1.902% - 1.585

Xy Aty 0339.733.0-mm355-MPa

N = = 88.213-kN
N
.Ed 82.689-kN
Mpy = ——— = = 0937 <l
Y Nppgy 88213kN
= vyhovuje
Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.
Vzpérna délka je v obou oséach stejna
Xz = Xy = 0.339
Xy AT . mm2- .MP
z7y 0.339-733.0-mm™-355-MPa _ 88213.KN

N =
b-Rd-Z P\{Ml 1.00

N
Ed 82.689-kN

My = = = 0937 <1
NpRdz 88212.885N

Mb.z

Posouzeni prostorového vzpéru a zkrouceni - 1993-1-1 6.3.1.4

Ptedpoklad:
Pruty s uzavienym prifezem nejsou nachylné na prostorvy vzper a zkrouceni
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Staticky vypocet Posudek tlacené diagonaly Miroslav Prokop

Souhrn vyuziti

Posouzeni na tah
Posouzeni na prosty tlak
Posouzeni na vzpér kolem osy y

Posouzeni na vzpér kolem osy z
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Staticky vypocet Posudek sloupu Miroslav Prokop

3.7. Posouzeni sloupu

Zatridéni profilu
b h = 390mm b = 300mm
of = llmm Cy = 112.2mm
|___— tW W
- - |—r tp = 19mm ¢r = 117.5mm
A = 8680.0mm’
L =4507-10°mm® W._, . = 2560000.0mm"
y " ply ~ '
3| = 4 3
I, = 85600000.0mm" Wy , = 872864.0mm
fy, = 355MPa E = 210GPa
) \7L h,, =h-2t = 352.-mm
|
L = 6m
235MP 235.MP
€ = M - M = 0.814
f 355-MPa
y
r = 24.0mm
Stojina Pésnice
Cw Cr
tiida = [(1) if — < 72¢€ =1 tfda = [(1) if — <9€ =1
te
Cw Cr
(2) if 72-e < — < 83-¢ 2) if 9e < — < 10-€
tw 't
Cw Cr
3 if 83-€ < — < 124-¢ 3 if 106 < — < 14-¢
tw ki
C C
f
4 if 124¢ < — 4 if 14-€ < —
te
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Staticky vypocet Posudek sloupu Miroslav Prokop

Posouzeni na tah - 1993-1-1 6.2.3

prut ¢islo 598
d = 4-18mm = 72-mm

Aper = A—ditp = 8680.0-mm” — 72-mm-19-mm = 7.312 x 10°-mm"’

net

Anet'fy 73 12‘mm2-355~MPa

— 2,596 x 10°-kN

NjetRd =

N
Ed.t 57.2-kN
0 = = = 0.022 <1
NpetRd ~ 2595.76-kN

vyhovuje

Posouzeni na prosty tlak - 1993-1-1 6.2.4

prut Cislo 82
Zjisene sily:  Npq = 189.088kN

A 2
8680.0-mm”-355-MP
N.pd = — = - % = 3.081x 10°kN

N
Ed  189.088-kN

N, = - - 0061 <l
Nerd ~ 3081.4-kN

vyhovuje

Posouzeni na ohyb kolem osy y - 1993-1-1 6.2.5
Ptedpoklady: - vyplnéné diry (pro pfipojeni stiesniho plaste) v tlacené ¢ati 1ze zanedbat
- diry v dolnim pdsu (pro pfipojeni vaznice na hlavni nosnik) jsou v oblast

nulovych momentt

prut ¢islo 534
My.Ed = 197.693kN-m
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Staticky vypocet Posudek sloupu Miroslav Prokop

Wolyfy  2560000.0-mm>-355.MPa

McRdy = = 908.8-kN-m

M
Ed  197.693-kN.
Moy = —— = B 0218<1
Y Mgpdgy ~ 908.8kNm

vyhovuje

Posouzeni na ohyb kolem osy z - 1993-1-1 6.2.5
prut ¢islo 104
M, gq = 12.064kN-m - zpusobeno umisténim ztuzidla

Wolzfy  872864.0-mm’-355-MPa

M. Rdz = — 309.867-kN-m

_ MzEd 12064 kNm
Mez =\ T 300867 kNm

= vyhovuje

Posouzeni na smyk ve sméru z - 1993-1-1 6.2.6

prut ¢islo 534
Vg4, = 37.248kN

Smykova plocha pro vélcovany profil |

2
AV‘Z = 5735.0mm

f
355-MP
AV.Z-(—YJ 5735.0-mm” >~

VER 1.175 x 10°-kN
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Staticky vypocet Posudek sloupu Miroslav Prokop

\%
Ed. 24
__Bdz 37248 o sa<d
VolRrdy 1175442

Nv.z

vyhovuje

Posouzeni na smyk ve sméru y - 1993-1-1 6.2.6

prut ¢islo 105
VEd.y = 12.989kN

Smykova plocha pro vélcovany profil |

2
Ayy = 6736.3mm

f
355-MP
Av'y-(—yj 6736.3-mm’- > ——2

IE IE

3
Vv = = = 1.381 x 107-kN

%
Ed. 12, _
__Bdy 12989 5 sx107d <1

Voirdy  1380.668

Ny.y

= vyhovuje

Posouzeni unosnosti ve smyku pri bouleni - 1993-1-5, 5.1

Pro nevyztuzené stojiny

n=12

hy 726 350 72.0.814

— < = <

tw M 11-mm 1.2
h

2

W3 < T2 _ 454
ty n

Bouleni ve smyku nenastane

Posouzeni unosnosti na ohyb a osovou silu - 1993-1-1 6.2.9

tlakova sila
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Staticky vypocet Posudek sloupu Miroslav Prokop

NEgq = 189.088-kN

My.Ed = 14.370kN-m

Ptedpoklady, zda ovlivni normélova sila ohybovou pevnost

NEgq < 0.5-hw-tw-fy = 189.088-kN < 0.5-352-mm-11-mm-355-MPa

NEgq = 189.088-kN < O.S-hw-tw-fy = 687.28-kN
= vyhovuje

v
Ed. 24
_ d.z _ 37.248 0,032

Vplrdz 1175442 -

M.z

< 0.5 - neredukuje ohybovou unosnost (6.2.10)
Ohybova tnosnost se neredukuje

Posouzeni vzpéru kolem osy y - 1993-1-1 6.3.

Npq = 189.088:kN  ~ypqq = 1.00
L., = 22m
E-1 8 4
210-GPa-4.507-10"
Nepy = m-—2 =m0 e = 193 x 107k
Lep (22-m)

N *
E M1 189.088-kN-1.00 ; it v
d 8 88 0.098 > 0,()4 -Jje nutné posoudlt Zpér

Ncr.y 1930.017-kN
A-f, 2
.0- -355-MP . .
>‘y = Y 8680.0-mm 335 2 1.264  >0,2 - je nutné posoudit vzper
N¢r 1930.017-kN
-y
kiivkab -

& = 0.5[1 (X, - 02) +>\y2] — 05 140341264 - 0.2) + 1.2642| = 148

_ ! - ! = 0.444
Xy - - Y

b+ [ - >\y2 1.48 + 1.48% — 1.2647
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Staticky vypocet Posudek sloupu Miroslav Prokop

Xy Ay 0.444.8680.0-mm> 355-MPa
— 1.00

3
NpRdy = = 1368 x 10°-kN

N
Ed 189.088-kN

My = = =0.138 <1
Y Nppqy 1368.142:kN

vyhovuje

Posouzeni vzpéru kolem osy z - 1993-1-1 6.3.

Npq = 189.088-kN My = 1.00
LCr = 1lm
» Bl 5 210-GPa-85600000.0-mm” 5
Nep g, = T S = - 5 = 1.774 x 107-kN
Lcr m

N .

EdTMI1  189.088-kN-1. _

d _ I89.088KN-100 o3

N 177416.009-kN

Cr.z

j Ay j 8680.0-mm>-355-MPa

= 0.132 > 0,2 - je nutné posoudit vzpér

B 177416.009-kN

kiivkab - o = 0.34

& = 0.5[1 +ou(n,—02) + xﬂ = 051403401322 0.2) + 0.1322] = 0497

1 1
Xy = = = 1.024

b+ 6 N2 0497 +40.497% - 0.1327

Xz ATy 1,024-8680.0-mm>-355-MP
Np Ry = —— = — = % = 3155 10°kN
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Staticky vypocet Posudek sloupu Miroslav Prokop

Ngg4 189.088-kN

b.z = = =006 <1
NpRdz 3155.354-kN

vyhovuje

Posouzeni klopeni- STN EN 1993 -1 -1/NA

I, = 85600000.0-mm" I, = 1900000.0mm"

h .
L = 294210 mm° , - b 390mm o
k=1 L = 1000mm

V4

My Eg = 197.693kN-m

G = 81GPa
E-1 2 6
210-GPa-2.942-10'%.
™ W _ 1 . 0-GPa-2.9 0 mn; _ 6295
L | Gl 1000-mm [ g1 5pa.1900000.0-mm

™7 [El  w0.195m [210.GPa-856000000mm!
kL[ Glp o 1000-mm | g1.Gpa.1900000.0-mm®

Zj =0
Hep = 0.443
T /E-IZ-G-It
Mo = Ber L
4 4

ﬂ-\/210-GPa-85600000.0-mm -81-GPa-1900000.0-mm

Mcr = 0.443.
1000-mm

3
M, = 2.315x 10°-kN-m
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Staticky vypocet Posudek sloupu Miroslav Prokop

= 0.627

Wolyly [ 2560000.0-mm>-355-MPa

M, 2314831.79299568-]

kiivkab - a = 0.34

b = 0.5[1 +ou(Mp-02)+ xLTzJ = 0.5] 1+034.0.627-02) +0.627%] = 076

1 1
XLT = = = 0.824

o+ 0N 0769410769 - 0.6277

1 . . 1
> explicit, Xy 7,2\ 7 = min| 0.824,1, S| = 0.824
0.627

XLT = min(XLT’ L,

ALT
MpRrd = Ry Py — 748.851-kN-m
M
y.Ed 197.693-kN-m
Mb = = - 0264 <1

= vyhovuje

Posouzeni ohybu a osového tlaku - 1993-1-1 6.3.3

uréeni soudinitelt interakce metodou 2
Prut ¢islo 302

Ngq = 79.83kN My gq = 197.693-kN-m
My Rk = M¢ Rd.y = 908.8-kN-m

osa y - linearni diagram

160
=— =03812
IIJY 197

Cmn

y = 0.6 + 0.4-1|)y = 0.6 +0.4-0.812 = 0.925

osa z - nevznikaji momenty
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Staticky vypocet Posudek sloupu Miroslav Prokop

Ngg4

kyy = Cmy-{l +(>\y—o.2)-m} = 0.925{1 +(1.264 - 0.2)-

N
Ed 79.83-kN
Kyy max = Cmye| 1 +0.8:———— | = 0.925: 1 + 0.8 ———— | = 0.968
Y Y Np Ry 1368.142-kN

79.83 kN |
1368.142-kN

kyy = min(kyy . kyy may) = min(0.982,0.968) = 0.968

vyboceni v ose y(rovnice 6.61)

. NEd  KyMyBd _ 7983KN 0968 197.693kKNm _
a - - - .
NpRdy XLT-MyRk 1368.142KN ~ 0.824-908.8-kN-m

vyhovuje

- nosnik neni nachylny na vyboceni okolo osy z

Souhrn vyuziti

Posouzeni na tah My = 0.022
Posouzeni na prosty tlak M. = 0.061
Posouzeni na ohyb kolem osy y MMe.y = 0.218
Posouzeni na ohyb kolem osy z MMc.z = 0-039
Posouzeni na smyk ve sméru y Nyy = 9.408 x 10 3
Posouzeni na smyk ve sméru z My , = 0.032
Posouzeni na vzpér kolem osy y Mh.y = 0.138
Posouzeni na vzpér kolem osy z M.z = 0.06
Posouzeni na klopeni Mvp = 0.264
Posouzeni ohybu a osového tlaku - 6.61 n, = 0.314
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

3. 8. Posouzeni sty¢niku dolniho pasu

Vnitrni sily
i
& 3
o
ty = 4mm t = 3.2mm ty = 3.2mm t = 3.2mm
dO = 139.7mm dl = 76.1lmm d2 = 42 .4mm d3 = 76.1lmm
01 = 50.19deg 0, = 90deg 03 = 45deg

Npqo = 130.762kN N4 | = 112.24kN Npq, = 17.287kN Npgq 3 = 80.154kN

£, = 490MPa
W = 1.25

Bw = 0.9  -pro nejnizsi tfidu pevnost (S355)
t = min(tl,tz,t3,t0) = min(3.2-mm,3.2-mm,3.2-mm,4-mm) = 3.2-mm

Amax = 1.1-t = 1.1-:3.2-mm = 3.52-mm

a = 3mm

Posouzeni svaru na diagonale 1
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

0 = 0; =50.19-deg

A = Ll‘a = L1-3-mm = 717.225~rnm2

Ng4-sin(0) .
Ed 112.24-kN-sin(50.19-d
Tlolm = - sin °2) _ §5.003-MPa

A2 717.225-mm>/2

Tkolm = Tkolm = 85-003-MPa

Ng4-cos(0)
Ed 112.24-kN-cos(50.19-d
T = - cos( °g) _ 100.193-MPa

A 717.225-mm>

2 3 2 3 2
Okolm *° Tkolm 12T

fu
Bw"\(M2
J (85.003-MPa)? + 3.(85.003-MPa)> + 3-(100.193-MPa)>
e = 490-MPa =08
0.9-1.25

(9 .
kolm _ 85.003-MPa _ 0241

"kolm = (0,9.fu] 0.9-490- MPa

1.25
M2

Posouzeni svaru na svislici 2
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

0 = 0, = 90-deg

L2 = 7T‘d2 = 1-42.4-mm = 133.204-mm

A = L2‘a = 133.204-mm-3-mm = 399.612~mm2

Ng4-sin(0) .
Ed 17.287-kN-sin(90-d
Tlolm = - Sn0-de8) _ 30,589 MPa

A2 399.612-mm>-/2

Tkolm = Tkolm = 30-589-MPa

NEqc0s(®)  17.287.kN-cos(90-deg)
TH = = = 0-MPa

A 399.612-mm>

2 3 2 3 2
_ { %olm T2 Tkolm T T

nc - fu
Bw"\(M2
2 2 2
B \/(30.589-MPa) +3-(30.589-MPa)” +3-(0-MPa)” _
e = 490-MPa e
0.9-1.25

Okol 30.589-MP
om 2 0.087

"kolm = (0,9.fu] 0.9-490- MPa

1.25
M2

Posouzeni svaru diagonale 3
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

0 = 03 = 45-deg

L3 = 7T‘d3 = 1-76.1-mm = 239.075-mm

A = Ly-a = 239.075-mm-3-mm = 717.225-mm"

NEqsin(®)  80.154.kN-sin(45-deg)

Tkolm = _ 55.878-MPa
A2 717.225-mm>+/2
Trolm = Tkolm = 55-878-MPa
Nr 4-cos(0)
Ed 80.154-kN-cos(45-d
T = = cos( . °®) _ 79.023-MPa
A 717.225-mm
2 3 2 3 2
Okolm *° Tkolm 12T
nc = r
u
Bw"\(M2
\/(55-878-MPa)2 +3-(55.878-MPa)” + 3-(79.023-MPa)”
e = = 0.406
490-MPa
0.9-1.25

Okol 55.878-MP
om 2 0158

"kolm = (0,9.fu] 0.9-490- MPa

1.25
M2

Rozsah platnosti
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

d
1 1 .
02< — = _76.1'mm = 0.545 <1 - vyhovuje
dy 139.7-mm
d  424.mm
02< — =———=10.304 <1 - vyhovuje
dy 139.7-mm
d  424.mm
02< — =———=10.304 <1 - vyhovuje
dy 139.7-mm
pas
do  139.7.mm
10< — = ——=134925 <50-vyhovuje
to 4-mm

mezipasoveé pruty

d
1 1 :
10< — = 76.1-mm = 23.781 <50 - vyhovuje
] 3.2-mm
b 424mm
10< — = —— =13.25 <50-vyhovuje
t 3.2-mm
ds 76.1-mm
10< — = — =23.781<50 - vyhovuje
t3 3.2-mm
qqo = —25mm

qr3 = —15.2mm

e] = 15mm < 0.25-d0 = 0.25-139.7-mm = 34.925-mm
ey = 10mm < 0.25-d0 = 0.25-139.7-mm = 34.925-mm

-excentricity jsou zanedbatelné
Piesah

0.25< XN 5 oy = 0.252 <0.8 - vyhovuje

0.25< XNy 3 5y = 0.358 <0.8 - vyhovuje

Poruseni povrchu pasu stycniku
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

tazena diagonala - 1
kp =1

dy  139.7.mm

Nz — = — 17.462
2-1 2-4-mm
kg =32 _ dle 1993-1-8 (obrizek 7.6)
f,0 = 355MPa
V5 =1
dl + d2 + d3
g 2| 18102
N _ g.kp. y.O.tO | -dg
1.Rd Sin(91> s
76.1-mm + 42.4-mm + 76.1
5 1.8+102 10 o o
N _ 3.2:355-MPa-(4-mm) 3-139.7-mm
I.Rd sin(50.19-deg) 1
Ny pq = 154.654-kN
sin( 6 :
1 50.19-d
NyRd = — ( )-Nl ng = 2 °8) 154.654-kN = 118.801-kN
: sm(92) : sin(90-deg)
sin( 6 :
1 50.19-d
N3Rd = — ( )-Nl ng = 2 °8) 154.654-kN = 168.01-kN
: sm(93) : sin(45-deg)

o
Il

112.24-kN-sin(50.19-deg) + 17.287-kN-sin(90-deg) = 103.507-kN

b = Nj pgsin(6)) = 154.654-kN-sin(50.19-deg) = 118.801-kN

a=103.507-kN < b = 118.801-kN - vyhovuje
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Staticky vypocet Posouzeni sty¢éniku dolniho pasu Miroslav Prokop

N
Ed.1 112.24-k .
n = d1l _ N = 0.726 <1 - vyhovuje
N1 Rrd 154.654-kN

N
Ed.2 17.287-kN .
d2 _ 17.287 = 0.146 <1 - vyhovuje

Nypg  118.801-kN

i)

NE43  80.154kN

= 0.477 <1 - vyhovuje
N3rq  168.01'kN

n3

4.1. Poruseni prolomenim smykem

dl = 76.1'-mm
d2 = 42.4-mm

d3 = 76.1-mm <dp -2ty = 139.7mm - 2-4-mm = 131.7-mm- vyhovuje

fy.O 1+ sin(el)
Nird =z tom™dr———
\/3 2-sin(91)
355.-MP | + sin(50.19-d
N|Rq = ——=—-4-mm--76.1-mm. + sin egz) — 293.657-kN
V3 2.5in(50.19-deg)
fy.O 1+ sin(ez)
Nord =z tom™dy———
\/3 2-sin(92)
355-MP 1 + sin(90-d
Ny Rd = ———-4-mm-Tr-42.4-mm. + sin eg; — 109.205-kN
V3 2-sin(90-deg)
fy.O 1+ sin(93)
N3pg = = tymdy———
\/3 2-sin(93)
355-MP 1 + sin(45-d
N3Rq = ———-4-mm--76.1-mm. + sin eg; — 334.598-kN
V3 2-sin(45-deg)
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Posouzeni styniku horniho pasu Miroslav Prokop
Staticky vypocet

3. 9. Posouzeni styéniku horniho pasu

Vnitrni sily

Vet 1 T -163.753
-163.788

44647

Max N: 44.834, Min N: -163.788 kN
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Staticky vypocet Posouzeni sty€éniku horniho pasu Miroslav Prokop

ty = 3.2mm t; = 3.2mm
dg = 101.6mm dy = 76.lmm

0) = 44deg
Ng40 = 167.788kN Ng4.1 = 80.405kN
ty = 3.2mm t3 = 3.2mm
dy = 42.4mm dy = 76.lmm
0, = 84deg 03 = S6deg
Ng4p = 0.457kN Ng43 = 44.647kN
f, = 490MPa
v = 125

Bw = 0.9 -pro nejnizsi tiidu pevnost (S355)

t = min(tl,tz,t3,t0> = min(3.2-mm,3.2-mm,3.2-mm,3.2-mm) = 3.2-mm
Amax = 1.1-t = 1.1-3.2-mm = 3.52-mm

a = 3mm

Posouzeni svaru na diagonale 1

0 = 61 = 44.deg

Ll = ﬂ'-dl = ﬂ'-dl = 239.075-mm

A = Ll-a = L1-3-mm = 717.225-mm2

NEqsin(®)  80.405.kN-sin(44-deg)

Tkolm = _ 55.066-MPa
A2 717.225-mm>+/2
Tkolm = “kolm = 23-066-MPa
Npq-cos(0)
Ed 80.405-kN-cos(44-d
= cos(44-deg) _ ¢4 642-MPa

T =
A 717.225-mm">
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Staticky vypocet Posouzeni sty€éniku horniho pasu Miroslav Prokop

2 3 2 3 2
Okolm T2 Tkolm 7|

=
&
Il

fu
BW"YM2
J (55.066-MPa)> + 3.(55.066-MPa)> + 3-(80.642-MPa)>
e = 490-MPa = 0408
0.9-1.25

~ %%olm  55.066-MPa 0156
kol = (og-fuJ - 09-4%0MPa

1.25
M2

Posouzeni svaru na svislici

0 = 0, = 84-deg

NEd = NEd.2 = 0.457-kN
L2 = 1T-d2 = m-42.4-mm = 133.204-mm

A = L2-a = 133.204-mm-3-mm = 399.612-mm2

NEgsin(®)  0.457.kN-sin(84-deg)

oo — — 0.804-MPa
A2 399.612-mm>+/2
] NEgcos(®)  0.457.kN-cos(84-deg) 0.12-MPa
| = } T
A 399.612-mm>
2.4 2 3.2
Okolm T2 Tkolm T 'T||
Ne = f
u
BW"YM2
2 2 2
1/ (0.804-MPa)” + 3.(0.804-MPa)” + 3-(0.12MPa)” 3.723% 1072
Ne = 490-MPa o
09-1.25
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Staticky vypocet Posouzeni sty€éniku horniho pasu
Okolm 0.804-MPa -3
"lkolm 0.9-f, 0.9-490- MPa *
— 1.25
M2

Posouzeni svaru na diagonale 2
0 = 03 = 56-deg
Ly = mdy = 776.1-mm = 239.075-mm

A = Lya = 239.075-mm-3-mm = 717.225-mm"

Np4-sin(0) _ 44.647-kN-sin(56-deg)

O'kolm = > = 36492MPa
A2 717.225-mm"/2
Tkolm = Ukolm = 36.492-MPa
Ng 4-cos(0)
Ed 44.647-kN-cos(56-d
T = - cos( : @) _ 34.81-MPa
A 717.225-mm
2 3 2 3 2
Okolm T2 Tkolm *°'T|
Ne = -
u
Bw M2
) J (36.492-MPa)? + 3.(36.492-MPa) + 3-(34.81.MPa)’
e = 490-MPa
0.9-125

_ %kolm _ 36.492-MPa _ 0.103
kolm = [0.9-fu} - 09-490MPa

1.25
M2
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Staticky vypocet Posouzeni sty€éniku horniho pasu Miroslav Prokop

Rozsah platnosti
d
1 1 .
02< — = _76.1'mm = 0.749 <1 - vyhovuje
dy 101.6-mm
b 424mm
02< — = —— =10417 <1 - vyhovuje
dy 101.6-mm
b 424mm
02< — = —— =10417 <1 - vyhovuje
dy 101.6-mm
pas
do  101.6mm
10< — = ——— =31.75 <50 - vyhovuje

to 3.2-mm

mezipasoveé pruty

d
1 1 :
10< — = 76.1-mm = 23.781 <50 - vyhovuje
] 3.2-mm
d  424mm
10< — = —— =13.25 <50-vyhovuje
t 3.2-mm
ds 76.1-mm
10< — = — =23.781<50 - vyhovuje
t3 3.2-mm
30 109 N 12 230mm oo
= —30mm = mm = = = 0.
_ q -28.
dp3 = —28mm p3 = 92mm N3y = o = I _ 304
=0V —p3 —92-mm

e] = Imm < 0.25-d0 = 0.25-101.6-mm = 25.4-mm
ey = Omm < 0.25-d0 = 0.25-101.6-mm = 25.4-mm

-excentricity jsou zanedbatelné
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Staticky vypocet Posouzeni sty€éniku horniho pasu Miroslav Prokop

Piesah
0.25< X\ 5 gy = 0.275 <0.8 - vyhovuje

0.25< XNy 3 5y = 0.304 <0.8 - vyhovuje

Poruseni povrchu pasu styéniku

tazend diagonala - 1

kp =1
dy  101.6-mm
N = — — 15.875
2-t0 2-3.2-mm
ky = 276 _ dle 1993-1-8 (obrazek 7.6)
fy.0 = 355MPa
Y5 =1

di+dy+d
17%
b (1.8+10.2-—3J

N _ kg'kp'fy.O'tO | 3-d
1.Rd sin(el) s
L 184102 76.1-mm + 42.4-mm + 76.1-mm
N _2.76-355-MPa-(3.2-mm) 3-101.6-mm
1.Rd sin(44-deg) 1
sin( 0 .
1 44.d
Ny Ry = — ( )-N1 ng = D(A%deB) 130 056.kN = 83.857 kN
' 3111(92) ' sin(84-deg)
sin( 0 .
1 44.d
N3Rd = — ( )-N1 R = n#44e8) 190,056-kN = 100.596-kN
' 3111(93) ' sin(56-deg)

a= NEd.l'Sin(el) +NEd_2-sin(92)

80.405-kN-sin(44-deg) + 0.457-kN-sin(84-deg) = 56.309-kN

o
Il
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Staticky vypocet Posouzeni sty€éniku horniho pasu Miroslav Prokop

b = Nj pgsin()) = 120.056-kN-sin(44-deg) = 83.398-kN

a=56309-kN < b =_83.398kN - vyhovuje
N
Ed.1 405-k .
M = d = 80.405-kN = 0.67 <1 - vyhovuje
NiRrdg  120.056-kN
NEd2  0457.kN -3
M = = = 545x10 ~<1 -vyhovuje
Norq  83.857:kN
NEQ3  44.647.kN
N3 = = = 0.444 <1 - vyhovuje

N3pg  100.596-kN

Poruseni prolomenim smykem
dy =76.1-mm

d2 = 42.4-mm

d3 = 76.1-mm < dO —2-t0 = 101.66mm —2-3.2-mm = 95.2-mm-

vyhovuje
fy.O 1+ sin(el)
NiRrd = 5z fomdp———
\/3 2-sin(91)
355-MP 1 + sin(44-d
N| pq = 22MP2 3 5 mmeme.76.1-mme A5 egz) = 275.335.kN
\/3 2-sin(44-deg)
fyo 1+ sm(92)
NoRrd = =5 fomdy———
\/3 2-sin(92)
355.MP I+ sin(84-d
Ny pg = 222 3 ) mmemr-42.4-mm. 255 egz) — 88.087-kN
YE 2.5in(84-deg)
fyo 1+ sm(93)
N3rd = -5 tomdy————
\/3 2-sin(93)
355-MP 1 + sin(56-d
N3 pg = 22 MP2 3 ) mmem.76.1-mme A5 egz) = 208.639-kN
\/3 2-sin(56-deg)
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N k v
Ed.1 405- 202 vy j
d 80.405-kN 0.29 <1 -vvho uje

Nipq 275335kN

li

N
Ed.2 457k - .
M = d = 0.457-kN = 5.188x 10 3 <1 - vyhovuje
Norq  88.087-kN

N
Ed. 44.647-k .
Nz = d.3 _ 64TkN _ 0214 <1 - vyhovuje

N3pq  208.639-kN
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Staticky vypocet
horni pas

Posouzeni montazniho spoje pro

3.10. Posouzeni montazniho spoje pro horni pas

Vnitrni sily

My Eg = 0.374kN-m
Nipq = 43.858kN
Vygg = 0-121kN

Sroub M12 4.8

d = 12mm dO = 13mm

oy = 0.5
2
A, = 84.3mm

2 2
) (12-
md _ m(2mm)” s 097 mm?

b = 16mm
a = 16mm
fub = 400MPa

fyp = 320MPa

W = 1.25

72
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Staticky vypocet Posouzeni montazniho spoje pro Miroslav Prokop
horni pas

minimalni hodnoty
e; = 1.2-dy = 1.2-13-mm = 15.6-mm

py = 2.2-dy = 2.2:13-mm = 28.6-mm
ey = ey = 15.6-mm

pp =0

zvolené hodnoty

e; = 16mm

ey = ey = 166mm

p; = 70mm

Unosnost ve stfihu

oy fu A 0.5.400-MPa- 113.097-mm”
FyRd = ——— = e MM 18.096-kN
v
Ed  0.121-kN
FyEd = —— = — 0.02-kN
. . 6 6
Fy1Ed  0.02:.kN _3 .
Ny = = = 1.105x 10 <1 - vyhovuje
Fypd  18.096-kN
Unosnost v otlaceni
e
kl = min| 2.8 — -1.7,2,5
d
16-
k; = min| 2.8 ——= —1.7,2,5| = 1.746
13-mm
fub 400-MPa
o4 = min| 1,— | = min| |, —— | = 0.784
£, 510-MPa
Ky-ougf-d-t
194 1.746-0.784-510-MPa- 12-mm.-6-
FyRd = - aLEMMOMm _ 46212.kN
Fy1Ed  0.02:.kN .
My = = = <1 - vyhovuje

Forg  40212kN
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Staticky vypocet Posouzeni montazniho spoje pro Miroslav Prokop
horni pas

Unosnost v tahu
ky = 0.63
ko fupAs  0.63-400-MPa-84.3-mm

Ptispévek od paceni

2
= 16.995-kN

Fird =

58mm

n

116mm

)
r
219"+ 21 2:(116-mm)~ + 2-(58-mm)

116-mm

Tloust’ka desky pii které nedojde k paceni

1 1
3 3
b-d 16-12°
t, =43 | ——| -mm = 4.3- -mm = 22.538-mm
© a 16

33
t, —t 3 3
22.538" -6

© =1+0.005——— = 1.39

& 122

Yp = 1+0.005-

FitotRd = Vp(F1.M* Frra) = 1.39:(1.29-kN + 16.995kN) = 25.416-kN

N
tEd _ 43.858kN
Fipd = —p == ¢ =73k

F
.1.E 31k .
Ny, = t d — 7.31-kN = 0.288 <I - vyhovuje

FitotRd  Fttot.Rd
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horni pas

Posouzeni svaru na desku

a = 3mm BW =09
f. = 490MPa
Ngq = Ntgd u
dl = 101.6mm
Ly = ﬂ'-dl = ﬂ'-dl = 319.186-mm
A = Ll-a = 319.186-mm-3-mm
N N
Ed t.Ed
O'kolm = = = 32387MP3.
A+/2  319.186-mm-3-mm-/2
Tkolm = Ukolm = 32.387-MPa
2 3 2
N = Okolm T ° Tkolm
C fu
Bw M2
J (32.387-MPa)? + 3.(32.387-MPa)
Ne = = 0.149
490-MPa
09-1.25
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dolni

Posouzeni montazniho spoje pro

3. 10. Posouzeni montazniho spoje pro dolni pas

Vnitrni sily

My Eg = 0381kN-m
Nipq = 131.476kN
VyEg = 0.01kN

Sroub M12 4.8

d = 12mm dO = 13mm

aV:O.S

84.3mm>

>
Il

'rr-d2 B 1'(-(12-mm)2 2

= 113.097-mm

b = 16mm
a = 16mm
fub = 400MPa

fyp = 320MPa

W = 1.25

76
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Staticky vypocet Posouzeni montazniho spoje pro Miroslav Prokop
dolni

minimalni hodnoty
e; = 1.2-dy = 1.2-13-mm = 15.6-mm

py = 2.2-dy = 2.2:13-mm = 28.6-mm
ey = ey = 15.6-mm

pp =0

zvolené hodnoty

e; = 16mm

ey = ey = 166mm

p; = 70mm

Unosnost ve stfihu

oy fu A 0.5.400-MPa- 113.097-mm”
FyRd = ——— = e MM 18.096-kN
v
Ed  0.01-kN _
FyEd = —— = = 1.667x 107 *-kN
. . 6 6
Fy1Ed  0.002-kN .
Ny = = = <1 - vyhovuje
Fypd  18.096-kN
Unosnost v otlaceni
e
kl = min| 2.8 — -1.7,2,5
d
16-
k; = min| 2.8 ——= —1.7,2,5| = 1.746
13-mm
fub 400-MPa
o4 = min| 1,— | = min| |, —— | = 0.784
£, 510-MPa
Ky-oug £ det
194 1.746-0.784-510-MPa- 12-mm.-6-
FyRd = - aLEMMOMm _ 46212.kN
Fy1Ed  0.002-kN .
My = = = <1 - vyhovuje

Forg  40212kN
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dolni

Unosnost v tahu
ky = 0.63
ko fupAs  0.63-400-MPa-84.3-mm

Ptispévek od paceni

2
= 16.995-kN

Fird =

58mm

n

116mm

)
r
219"+ 21 2:(116-mm)~ + 2-(58-mm)

116-mm

Fyp = 1.314kN

Tloust’ka desky pii které nedojde k paceni

1 1
3 3
b-d 16-12°
t, =43 | ——| -mm = 4.3- -mm = 22.538-mm
© a 16

33
t, —t 3 3
22.538" -6

© =1+0.005——— = 1.39

& 122

Yp = 1+0.005-

FitotRd = Vp(F1.M* Frra) = 1:39:(1.314-kN + 16.995-kN) = 25.45kN

N
tEd  131.476kN
Fiipd = —p == = 21913k

Fi1Ed  21913.kN

My, = = 0.861 <1 - vyhovuje

FitotRd  FttotRd
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Staticky vypocet Posouzeni montazniho spoje pro Miroslav Prokop
dolni

Posouzeni svaru na desku

a = 3mm BW =09
f. = 490MPa
Ngq = Ntgd u
dl = 101.6mm
Ly = ﬂ'-dl = ﬂ'-dl = 319.186-mm
A = Ll-a = 319.186-mm-3-mm
N N
Ed t.Ed
O'kolm = = = 97088MP3.
A+/2  319.186-mm-3-mm-/2
Tkolm = O'kolm = 97.088-MPa
2 3 2
N = Okolm T ° Tkolm
C fu
Bw M2
2 2
N, = \/(97.088-MPa) + 3-(97.088-MPa) _ 0446 <1 -vyhovuje
490-MPa
09-1.25
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Staticky vypocet Posouzeni ztuzidel

3. 12. Posouzeni ztuzidel

fy = 355MPa

Svislé ztuzidlo

d = 16mm
2 2
. (16
A = 7T4d - 64mm) — 201.062-mm>

prut ¢islo 116

Mo = 100 Npqy = 49.90kN

A-f, 2
201.062-mm”-355-MP
Nipg = — = - % = 71377.kN

N
Edt  49.90-kN
M = - =0.699 <I
Nirq 71377:kN

vyhovuje

Okapové ztuzidlo

d = 12mm
2 2
. (12-
A = 7T4d - 4mm) — 113.097-mm>

prut ¢islo 116

o = 100 Npqy = 7.7kN

A-f, 2
113.097-mm>-355-MP
Nipg = — = - % = 40.149-kN

- NEdt _ TTRN o o
t_ - - .
Nipq 40.149-kN

vyhovuje
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Staticky vypocet Posouzeni ztuzidel

Stresni ztuzidlo
d = 12mm
2 2

prut ¢islo 116

Af 2
113.097-mm>-355-MP
N pg = —> = o 2 40.149.kN

NEdt  26.297-kN

- = 0.655 <1
Nipqg 40.149-kN

T =

vyhovuje
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vyhovuje = 1

nevyhovuje = 2

A
A = round —2,3 = 201.062 A = A-mm
mm

NtRrd
Nth = round W,:S = 71.377 Nth = NthL

M¢ = [(vyhovuje) if m¢ <1

(nevyhovuje) if m > 1

A 2
A = round —2,3 = 113.097 A = A-mm
mm

N
t.Rd
N = round| ———,3 | = 40.149
t.Rd ( KN j

N¢Rrd = Nt rg kKN

n = | (vyhovuje) if m, <1

(nevyhovuje) if m > 1
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