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Dokument Prehled

A.1.1 Materialy

Jméno | Typ | Narodni navrhova norma Norma materialu | Model | E, [NNmm?] | E, [N/mm?
1|S 355 |Ocel |Eurocode-CZ 10025-2 Linearni 210000 210000
2|S 235 |Ocel |Eurocode-CZ 10025-2 Linearni 210000 210000
Jméno | v | ar [1/°C] | p [kg/m?] | Material Obrys | Textura P P,
barva barva
1|S 355 0,30 1,2E-5 7850 Steel f,[N/mm?] = 355,00 f,[N/mm?] = 510,00
2|S 235 0,30 1,2E-5 7850 Steel f,[N/mm?] = 235,00 fu[N/mm?] = 360,00
Jméno Ps P4 Ps [P | P7[Pg|Po| Pio| P11 | P12 | P13 | Pis
1/S355 [f,IN/mm?] = 335,00 f,IN/mm?] = 470,00
2|S 235 |f,IN/mm?] = 215,00 f,TN/mm?] = 360,00

A.1.2 Priifezy

Jméno Kresba Proces Tvar h b tw tf r ry r3
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]

1|HE 100 A Valcovany | 96,0| 100,0 5,0 8,0l 120 0 0
2| 40X 40X 3,0 Valcovany Truhlikovy | 40,0{ 40,0 3,0 3,0 3,0 0 0
3|METSEC Za studena valc. Y4 150,0| 86,5 15 15 0 0 0
4|IPE 180 Valcovany | 180,0f 91,0 53 8,0 9,0 0 0
5| 50X 50X 3,0 Valcovany Truhlikovy | 50,0] 50,0 3,0 3,0 3,0 0 0

Jméno Ax Ay Az Ix ly V4 lyz

[mMmm? | [mm? | [mm?] | [mm4 [mm?] [mm?] [mm*4]

1|HE 100 A 2124,18| 1492,24| 479,29| 52642,2| 3492989,0| 1338145,0 0
2| 40X 40X 3,0 436,24 190,77| 190,77| 157495,1 99070,0 99070,0 0
3|METSEC 391,40 98,71| 208,38 292,3| 1278153,0/ 160570,6| 328021,9
4|IPE 180 2395,05| 1328,01| 923,11 48001,0 1,3E+07| 1008518,0 0
5| 50X 50X 3,0 556,24| 240,52| 240,52| 320333,8| 203895,9| 203895,9 0
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Jméno Iy I o lo Wit Waelp Wa et Waelp
[mm*] [mm?] 1 [mm®] [mm?] [mm?] | [mm? | [mm?]
1|HE 100 A 3492989,0| 1338145,0 0| 2,5E+09| 72770,6] 72770,6| 26762,9| 26762,9
2| 40X 40X 3,0 99070,0 99070,0 0| 42785 49535 49535 49535 49535
3|METSEC 1367317,0 71406,5| -15,21| 6,5E+08| 16296,0] 16779,7| 2897,3| 2482,4
4[IPE 180 1,3E+07| 1008518,0 0| 7,3E+09| 146351,1| 146351,1| 22165,2| 22165,2
5| 50X 50X 3,0 203895,9] 203895,9 0| 94285 8155,8/ 81558 8155,8] 8155,8
Jméno Wipi Wapi i% iz Hy Hz Yo Zc Vs zs | S.p.
[mm? | [mm? | [mm] |[mm] |[mm] | [mm] | [mm] | [mm] | [mm] | [mm]
1/HE 100 A 83033,6/ 41144,3| 40,6] 25,1| 100,0] 96,0/ 50,0/ 48,0 0 0 9
2| 40X 40X 3,0 6024,0] 6024,0] 151 15,1| 40,0 40,0 20,0 20,0 0 0 9
3|METSEC 20857,2| 4495,9] 57,1] 20,3] 86,5 150,0] 449] 73,3 -0,7] -131 7
4[IPE 180 166440,4| 34601,6] 74,2 205/ 91,0 180,0] 455/ 90,0 0 0 9
5| 50X 50X 3,0 9765,2| 97652 19,1 19,1] 50,0 50,0 250 25,0 0 0 9
A.1.3 Zatézovaci stavy
Jméno Skupina | Typ skupiny
1/Snih UD SNIH Snih
2|Snih DY+ SNiH Snih
3[Snih DY- SNiH Snih
4|Vitr X+.S.0 |[VITR Vitr
5|Vitr X+.S.P _[VITR Vitr
6|Vitr X+.8.S |VITR Vitr
7|vitr X-5.0 |VITR Vitr
8|Vitr X-.S.P  |VITR Vitr
9lvitr X-.S.S |VITR Vitr
10|Vitr Y+.Ps.O |VITR Vitr
11|Vitr Y+.Ps.P |VITR Vitr
12|Vitr Y+.Ps.S |VITR Vitr
13|Vitr Y+.8s.0 |VITR Vitr
14|Vitr Y+.Ss.P |VITR Vitr
15|Vitr Y+.8s.S |VITR Vitr
16|Vitr Y-.Ps.0 |VITR Vitr
17|Vitr Y-Ps.P VTR Vitr
18|Vitr Y-.Ps.S |VITR Vitr
19|Vitr Y-.Ss.0 |VITR Vitr
20|Vitr Y-Ss.P_ |VITR Vitr
21|Vitr Y-.Ss.S  |VITR Vitr
22|ST1 GVl PERM1 [Stalé
23|ST2 Gost PERM1 [Stalé
A.1.4 Skupiny zatizeni (Eurocode-CZ)
Skupina | TYP | yesup | Yoint £ Y ¥, ¥, |¥,| Soucasné zat.
1/SNIH Snih 1,500{ 0,500{ 0,200] 0
2|VITR Vitr 1,500] 0,600] 0,200] 0
3|PERM1  [stalé | 1,350] 1,000 0,850 1

A.1.5 Kritické kombinace zatézovacich skupin

SNiH | VITR

PERM1

1] 1 1

1

A.1.6 Hmotnosti podle materiali

Jméno materidlu | p [kg/m®] | 2V [m? | T G [kg]
1|S 355 7850 0,207| 1626,145
2|S 235 7850 0,056 437,288

Celkem 0,263| 2063,433
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A.1.7 Hmotnosti podle prarezu

STATICKY POSUDEK

Prufez Jméno materidlu | XL [m] [ZV[m¥ | M[kg/m] | 2G[kg] | ZA,[m? | Z A [m?
1|HE 100 A S 235 2,400 0,005 16,675 40,020 1,347 0
2| 40X 40X 3,0 |[S 235 58,793 0,026 3,424| 201,334 9,104 7,996
3|METSEC S 355 167,250 0,065 3,072| 513,871 87,793 0
4|IPE 180 S 355 59,160 0,142 18,801| 1112,274 41,291 0
5| 50X 50X 3,0 |S 235 44,873 0,025 4,366| 195,935 8,743 7,898
Celkem 0,263 2063,433 148,279 15,893
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B.1.1 HE 100 A

Norma Eurocode-CZ
Stav__:STIGW

Cast_+ Nosniky/HE 100 A

B. STATICKY POSUDEK

Logické Casti
INosniky

Dokument Nosnik, HE 100 A

Stranka 5 z 37

NV N-M-~Vzp N-V-Klop.
(EN6.2.1,6.2.8,6.2.9.3) (EN6.3.3) (EN 6.3.3)
0406  0.428 0.439 i
0.229 0.241 0,317
X X
Vy Vz Viw-M-N .
. . Material 5235
ENB6.2.6 EN6.2.6, EN 1993-1-5: 5.1-5.3 EN6.2.9, EN 1993-1-5: 7.1 o
( ) ( ) ( ) Prifez HE 100A
Ax [mm?] 212418
Ix [mm?] 526422
ly fmm?] 34920890
0,406 0,428 Iz [mm*] 13381450
: lw [mm®] 2,5E+09
0,001 Wy,pl [mm3] 830336
X X Wz,pl [mm?] 411443
; Tkida prufezu 1
Jednotkovy posudek Linearni - Kritické Min, Max.
f,, = 1,000
: x[m] = 0,100
0.406 0428 0447 Vzpérné koeficienty
N-M-V = 0,428
N-M-Vzp = 0241 | K, 1,000
| N-M-Klop. = 0,184 Ei 1'888
Ocelovy prvek 27 Vy = 0,001 z. 0,500
= 0.100 vz = 0428 | 5im i
x{m] = Am Vv-M-N = 0218
. Vysledek netipiného vypoétu
3] Jednotkovy posudek c
ho 1w 18 0,428 C; _
. Cs -
Celkova délka: 0,200 m Mer [kNm] 955,131

ElfaYatal

[Stl], Linearni,(Auto) Kriticka, Jednotkovy posudek, Navrhovy prvek 27, [Poz..

0,100m;] Sloupek
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POSUDEK OCELI

Navrhovy prvek 27

Uzly: 19-18

Norma: Eurocode-CZ

CSN EN 1993-1-1:2006, CSN EN 1993-1-1/NA ed.A, CSN EN 1993-1-5:2006, CSN EN 1993-1-5/NA ed.A
Materidl: S 235

Prafez: HE 100 A

ZatéZovaci stav: Linearni,(Auto) Kriticka

Koeficienty pro seizmické sily: 1,0

T#da prifezu: 1 (Plasticky navrh)

1. Osova sila-Ohyb-Smyk

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm

Neg = ~2868078N V,oy = 11508 N V¢ = 4390295 N M, g, = 8557127,00 Nmm =

1 11 11

=8557kKNm M, ., = —2412445 Nmm = —0,024kNm M ., = —3383,60 Nmm = —0,003kNm

11 11

= . . . . = 0, 1
Ty = TOX (I, w0, ) =439% - whowje

2. Tlak-Ohyb-Rovinny vzpér

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x = 1,00-L =1,00-200,00 = 200,00 mm

Cpy = max (0,2 +08-ay,,04) = max (0,2 +0,8-0,487,04) =0,59>04 Tabulka B.3
C,,=max(02+08-a,,,04) = max (0,2+0,8-0477,04) =0,581>0,4 Tabulka B.3

fyy = min (/ly* -0,2;0,8) = min (0,05-0,2;0,8) =0

f,,=min (2-2,*-0,6; 1,4) = min (2-0,08—-0,6;1,4) =0

my?’

N
k. =C_-|1+f ‘ Ed”l — 059|140 LZ28BOB | o
W Noree | 149918344 |

EE— 1

VM1
kzy:O,G-kyy:O,6-0,59:0,354 Tabulka AnnexB.1
k,, =06k, =060581=0349

‘N Edul | (—28680,78) |
K =C_ |1+ =t | = (0,581 |1 + O mmmmmmmmmmm—me | = 0,581 Tabulka AnnexB.1
2z mz “ N r 1-499183,44

EE— 1

My
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Xy = min ;1 =1 (6.49)

X, = min ;1 =1 (6.49)

NEdll ‘K My’Edll ‘K Mz’Edll
n = + . + . =
NMBUCkIl Xy.NpI'Rd Mplde’y v Mplde’z
My My My
_ (-28680.78) 8557127,00 (—24124,45) 317% (661)
T 149918344 © ' 1951288560 ' 966890873 ' .
1 1 1
NEd11 ik Mvadll ik Mz'Edll
n = + . + . =
NMBUCKIZ z .NpI'Rd i Iv'plde'y “ Mpldevz
_ (-2868078) 855712700 0561 (—24124,45) 24% (662)
© 149018344 19512885,60 ~ 9668908,73 ° '
1 1 1

NamBuck = 3L7%  whowije

3. Osova sila-Ohyb-Klopeni

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GM] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)
Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm

C,y=max(02+08a, 04) = max(0,2+08-0487,04) =059>04 TabulkaB.3

C,,= max(02+08a,,04) = max (0,2+0,8-0477,04) =0,581>0,4 Tabulka B.3
C.,.r=max(02+08a,04) = max (0,2 +0,8-0,487,04) =059>0,4 TabulkaB.3
f,, = min (2,*-02;0,8) = min (0,05-02;0,8) =0

my?*

yy
N
k. =C_-[1+f ‘ Edl’l =050 |1+ 0. 280D _ g
yy T my Y xyNogra| 1-49918344 |
EE— 1
yMl

k, =06k, =06:059=0354 Tabulka AnnexB.1, B.2
k,, =06-k,, =0,6-0,581=0,349
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N
k,=C_-[L+f ‘ Edl’l _ 0581 [1+0- K280 | _ o1 Tabulka AnnexB.1, B2
2z~ ~m “ oy Nora| 1-49918344 | o
1
My
. 1
X, = min ;1 =1 (6.49)
Pyt Q¢§ _’Iy*2
. 1
X, = min ;1 =1 (6.49)
¢z + ;;¢3 _’12*2
. 1
XL = min - - ;1 =1 (6.56)
¢LT+'\/¢LT By
N Ed ) ) M yEd | ) M ZEd )
n = + . + .
NMLTBUCkll Xy.Nplde » XLT.Mplde'y v IVIpIdeyz
My My My
_ | (—28680,78) | N |8557127,00| N | (—24124,45) | =317% (661)
1-499183,44 7 1-19512885,60 ' 9668908,73 ° '
1 1 1
‘N Edn‘ ) ’Mvadll ) ‘szEd11
n =—_— +
NMLTBuckI2 Xz.Nplde y XLT.Mplde'y “ I\/Ipldevz
M1 M1 My
_ | (—28680,78) | +0.354 |8557127,00| . | (—24124,45) | =214% (662)
T 1-499183,44 ' 1-19512885,60 ’ 966890873 ° '
1 1 1

NnmLteuck = 357 % whowje

4. Unosnost priifezu na smyk (y):
EN 1993-1-1: 6.2.6
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Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih DY+} (1,5*0,6*Vitr

X+.S.S)
Kriticky prafez: x =0,50-L = 0,50-200,00 = 100,00 mm

v Dl eo000-23500 o 615)
plRdy '\/:;J'VMO -\/5.1 y .

\Y;
_‘ yEd 143,35

v Vpipay 21708370

Ny =0,1% (6.17) whowje
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5. Smykova unosnost stojiny v bouleni:

EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,50-L =0,50-200,00 = 100,00 mm

7y = 12 52(2)NOTE2

h,=h—-2-t,=96,00—2-8,00 = 80,00 mm

Bezvyztuh —k_ =534 (A5)

h, 3leqk,

< ———— Vg = Vi g, = 102597,13= 10250713 N (5.1 (2))

w 7/W

=

—

\Y
z'Ed1

_ 143902,95|
=V, | 10259713

=428% (5.10) whowje

6. Smyk ve stojiné-Ohyb-Osova sila

EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GM] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm

Mfde =b-t;-f,- (h—t;) =100,00-8,00-235,00- (96,00 — 8,00) = 16544000,00 Nmm = 16,544kNm

Pni = 77
2=447% (7.1) whowje
Vysledek neupiného vypoctu

7. Unosnost prafezu na osovou silu:

EN 1993-1-1: 6.2.4

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GM] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prufez: x =0,00-L =0,00-200,00 =0 mm

A, 2124,18-235,00

N = e—
plRd yMo 1

=499183,44 N (6.10)

N
. ‘ Edll _ | (—28760,29) | =58% (6.9) whowije
NTNore | 4018344

8. Unosnost prafezu na ohyb (yy):

EN 1993-1-1: 6.2.5

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm

Woiyfy 830335623500
Mo 1

M

plRdy = =19512885,60 Nmm = 19,513kNm (6.13)
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M
~ ‘ VEdy  |8557127,00]
"Myo T Mo na, 1951288560

=439% (6.12)  whowije

9. Unosnost praifezu na ohyb (zz):

EN 1993-1-1: 6.2.5

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GV] {1,5*Snih DY+} (1,5*0,6*Vitr
Y+.Ss.5)

Kriticky prufez: x =0,85-L =0,85-200,00 = 170,00 mm

Woiz'fy  41144,29-235,00
- 1

M =9668908,73 Nmm = 9,669kNm (6.13)

plRdz =
Mo

M
i ‘ Z,EdB‘ _ | (—24274,21) | =03% (6.12) whowje
™0~ M ol Rdz 9668908,73 ' .

10. Unosnost prafezu na smyk (z):

EN 1993-1-1: 6.2.6

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GM] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prafrez: x =0,50-L = 0,50-200,00 = 100,00 mm

Av. T, 756,18-235,00

VA = =102507,13 N (6.18)
plRdz
‘/é'yMO ‘/él
v
M G . howsje
NIV domseri | oe% (B4 whow

11. Ohyb-Smyk interakce

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)
Kriticky prafez: x = 1,00-L =1,00-200,00 = 200,00 mm
Vszdu = 43902,95 N < Vplde‘Z/Z = 51298,56 N — Utinek smykové sily na unosnost v ohybu je zanedbatelna.

6.28(2)

\Y, = 115,08 N < Vpl Rd y/2 = 108541,85 N — Utinek smykové sily na inosnost v ohybu je zanedbatelna.

yEd 1

6.2.8 (2)

12. Ohyb-osova sila interakce

EN1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm
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N Ed
11 28680,78 5705 < 250
n= = =
Nopo 49918344 70 =7
hwtyfy,  80,00-5,00-235,00
Ngy | = 2868078 N <Ny, /2= = = 47000,00 N
. : 27310 2-1

My g =M,y rg = 19512885,60 = 19512885,60 Nmm = 19,513kNm
My, g = M, g = 9668908,73 = 9668908,73 Nmm = 9,669kNm

Myes, gs57127,00 1390
TN T M e 1951288560
Maga, (- 2412445)
s = - =02%
2" Myng 966890873
ayn = 2
Pun = Max (5-n/100; 1) = max (5-5,7/100; 1) =1
“MN By
_[Myea,, . Miga,|  (es5712700)° L [Comzss)) 641
s = v Myeg|  \1951288560) | 966890873 | -

Ny = Max (’7MN1 SN, TN ny) = max(43,9,02;195,57) =43,9% whowje

13. Vzpérna unosnost:
EN 1993-1-1: 6.3.1
Generovana normova kombinace pro N-M-Rovinny vzpér interakei: [1,35%0,85*ST2 Gost+1,35*0,85*ST1 GW]
{1,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x = 1,00-L = 1,00-200,00 = 200,00 mm
k, =1
k,=1
L =k, L =1-200,00=200,00 mm
y
L, =k,-L=1-200,00=200,00 mm
z
Vzpérostnikiivka v ose y: b Tabulka 6.2
—a, = 034 Tabulka 6.1

Vzpérnostnikiivka v ose z ¢ Tabulka 6.2
—a, = 049 Tabulka6.1

L

pre et 22200 1405 (650)
Y i, A, 4055 939 '
LCF
)K= — L:M._:oos (6.50)
* 70, 4, 2510 989 T
l+a, (2,*=02) +A,** 14034 (0,05-0,2) + 0,052
b, = > = > =0,4763
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CLlta, (0,702 +4,*° 14049 (0,08-0,2) +0,08°

=0,4754
& 2 2
) 1 _ 1
Xy = min ;1) = min ;1 =1 (6.49)
+q/p2 — ) *? 0,4763 + 14/0,47632 — 0,052
y y y
) 1 _ 1
X, = min ;1 = min ;1 =1 (6.49)
¢, + ;/,,52 —),*? 0,4754 + \/0,47542 — 0,082

¥ = min (Xy v X,)=min(1;1)=1<10
1A, 1.2124,18-23500
My 1

Ny g = = 49918344 N (6.47)

N
Neo,

_L8e0ss)| .
Mo Ny rd T 49918344 6 (6.46) whowuje

14. Unosnost pfi klopeni:

EN 1993-1-1: 6.3.2
Generovana normova kombinace pro N-M-Klopeni interakci: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu]
{1,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =1,00-L = 1,00-200,00 = 200,00 mm

M, Vypocletni metoda: AutoMcr

M, = 955131099,00 Nmm = 955,131kNm

W,-f, [83033,56-235,00
A= = =0,14
LT M, 955131099,00

Vzpémostnikiivka: b Tabulka 6.3
— a7 = 0,34 Tabulka 6.3

12
Loy iy =Aigg) ¥A2r 14034 (0,14-0,4) +0,75:0,142

¢LT = > > = 0,46
: 1 : 1

XL1 = min ;1 = min ;1 =1 (6.56)

b+ ‘/¢ﬁT ~BAiy 0,46 +1/0.46% — 0,75-0,14?

xurWyfy —1-83083,56-235,00

Mygs = — = - = 19512885,60 Nmm = 19,513kNm (6.55)

: vt

M
’ YEdy) 18557127,00]

) = =439% (654  whowj
™, My rd 19512885,60 6 (654)  whowije

a) Linearni staticka analyza

Posuny
Deformace na nosnicich
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Kritické Min, Max.
B.1.2 Deformace na nosnicich [Linearni,(MSP Kvazi-stala) Kriticka, Nosniky / HE 100 A]

Skof. | Jméno | C | min. | Poz. | Uzel ex ey ez eR fx fy fz fR

prafezu max. | [m] [mm] | [mm] | [mm] | [mm] [rad] [rad] [rad] [rad]
7 1| HE 100 A| ex|min 0,200{ (14)| -0,002| 0,042| -0,027| 0,050| 0,00005| 0,00004| 0,00021| 0,00022
2 1| HE 100A max 0 4) 0 0 0 0| -0,00001| 0,00016| -0,00011| 0,00019
3 1| HE 100 A| ey|min 0,200/ (5)| -0,001| -0,031| 0,022| 0,037/ 0,00003| -0,00003| -0,00015| 0,00016
35 1| HE 100A max | 0,200{ (66)| -0,002] 0,058| -0,021| 0,062| 0,00007| 0,00002| 0,00029| 0,00030
28 1| HE 100 A| ez|min 0,200| (53)| -0,002| -0,011| -0,029| 0,031| -0,00001| 0,00005| -0,00006| 0,00008
8 1| HE 100A max | 0,200{ (18)| -0,002] 0,035/ 0,030/ 0,046| -0,00004| -0,00006| 0,00017| 0,00019
36 1| HE 100A max | 0,200{ (70)| -0,001] 0,042 0,030{ 0,052| -0,00005| -0,00007| 0,00021| 0,00022
2 1| HE 100 A|eR|min 0 4 0 0 0 0| -0,00001| 0,00016| -0,00011| 0,00019
35 1| HE 100A max | 0,200{ (66)| -0,002] 0,058| -0,021| 0,062| 0,00007| 0,00002| 0,00029| 0,00030
36 1| HE 100 A| fx|min 0,200| (70)| -0,001| 0,042| 0,030/ 0,052| -0,00005| -0,00007| 0,00021| 0,00022
35 1| HE 100A max | 0,200{ (66)| -0,002] 0,058| -0,021| 0,062| 0,00007| 0,00002| 0,00029| 0,00030
8 1| HE 100 A| fy|min 0| (19) 0 0 0 0| -0,00003| -0,00020| 0,00018| 0,00027
28 1| HE 100 A max 0| (55) 0 0 0 0 0| 0,00019| -0,00006| 0,00020
3 1| HE 100 A| fz|min 0| (8 0 0 0 0| 0,00001| -0,00014| -0,00015| 0,00021
35 1| HE 100 A max 0| (68) 0 0 0 0| 0,00005| 0,00015| 0,00029| 0,00033
15 1| HE 100 A| fR|min 0,200/ (31)| -0,001| 0,005| 0,023| 0,023| -0,00001| -0,00003| 0,00003| 0,00004
35 1| HE 100 A max 0| (68) 0 0 0 0| 0,00005| 0,00015] 0,00029| 0,00033

Skof. | Jméno | C | min. | Poz. | Uzel | Kriticka kombinace

prufezu max. | [m]
7 1| HE 100 A| ex|min 0,200 (14)|[ST2 Gost+ST1 GvI]
2 1] HE 100A[ [max 0]  (@|[ST2 Gost+ST1 Gv|
3 1| HE 100 A| ey|min 0,200] (5)|[ST2 Gost+ST1 GvI]
35 1| HE 100 A max_ | 0,200] (66)|[ST2 Gost+ST1 Gvl]
28 1| HE 100 A[ ez|min [ 0,200] (53)|[ST2 Gost+ST1 GvI|
8 1| HE 100 A max_ | 0,200] (18)|[ST2 Gost+ST1 Gvl]
36 1| HE 100 A max_ | 0,200] (70)|[ST2 Gost+ST1 Gvl]
2 1| HE 100 A[eR|min 0 @|[ST2 Gost+ST1 Gv]
35 1| HE 100 A max_ | 0,200] (66)|[ST2 Gost+ST1 Gvl]
36 1| HE 100 A| fx|min 0,200 (70)|[ST2 Gost+ST1 GvI]
35 1| HE 100 A max_ | 0,200] (66)|[ST2 Gost+ST1 GvI]
8 1] HE 100 A[ fy[min 0] (19)|[ST2 Gost+ST1 GvI|
28 1| HE 100A[ [max 0| (55)|[ST2 Gost+ST1 GvI]
3 1] HE 100 A| fz|min 0] (6)[[ST2 Gost+ST1 GvI|
35 1| HE 100A[ [max 0| (68)|[[ST2 Gost+ST1 GvI]
15 1] HE 100 A[ fR[min [ 0,200] (31)|[ST2 Gost+ST1 GvI|
35 1| HE 100 A max 0| (68)|[ST2 Gost+ST1 Gvl]

Vnitini sily
Vnitini sily v uzlové podpore
Kritické Min, Max.

B.1.3 Vnitini sily v uzlové podpore [Linearni,(Vse MSU (a, b)) Kriticka, Nosniky / HE 100 A]

Uzel | Typ | C | min. Rx Ry Rz Rr
max. | [kN] [kN] [kN] [kN]

2 6|Glob. | Rx|min -0,391| 26,140| -18,003| 31,742
2 6|Glob. max 0,320/ -5,988| 4,910/ 7,750
3| 16|Glob. |Ry|min 0,207| -40,798| -29,244| 50,197
4|  19|Glob. max 0,115| 41,668| -28,760| 50,630
3| 16|Glob. |Rz|min 0,207| -40,798| -29,244| 50,197
4|  19|Glob. max_ | -0,102| -23,545| 18,601 30,006

Uzel | Typ | C Kriticka kombinace
2 6|Glob. | Rx|[1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gvl] 1,5*Snih UD (1,5*0,6*Vitr Y+.Ps.S)
2 6/Glob. [ST2 Gost+ST1 Gvl] 1,5*Vitr X-.S.P
3| 16|Glob. |Ry|[1,35*0,85*ST2 Gost+1,35%0,85*ST1 Gvl] 1,5*Snih UD (1,5*0,6*Vitr Y+.Ps.S)
4|  19|Glob. [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gvl] 1,5*Snih UD (1,5*0,6*Vitr Y+.Ps.S)
3| 16|Glob. |Rz|[1,35*0,85*ST2 Gost+1,35%0,85*ST1 Gvl] 1,5*Snih UD (1,5*0,6*Vitr Y+.Ps.S)
4]  19|Glob. [ST2 Gost+ST1 Gvl] 1,5*Vitr X-.S.P
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Posudek oceli
Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ)
Kritické Min, Max.

B.1.4 Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ) [Linearni,(V$e MSU (a, b)) Kriticka,
Nosniky / HE 100 A]

Konstr. Typ Material Prarez Max. Poz. | Vypocet Max.
prv. [m]

1|19 (71-70) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,355
2|20 (68-66) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,347
3|21 (58-57) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,399
4/22 (55-53) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,391
5|23 (45-44) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,396
6|24 (42-40) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,389
25|25 (32-31) E: | (Nosnik) [S 235 HE 100 A —|— —
8|26 (29-27) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,375
9|27 (19-18) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,447
10|28 (16-14) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N 0,438
11]29 (6-5) (Nosnik) |S 235 HE 100 A 0,200|N-M-V 0,276
12|30 (4-1) (Nosnik) |S 235 HE 100 A 0,200|N-M-V 0,270
27 (19-18) (Nosnik) |S 235 HE 100 A 0,200|Vw-M-N (*) | 0,447 (*)
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B.1.540X 40X 3,0

Stav

STiGW
[C&t " Nosniky/ 40X 40X 3,0

Dokument Nosnik, 40X 40X 3,0

N-M-V N-M-Vzp N-M-Klop.
(EN6.2.1,6.2.8,6.2.9.3) (EN6.3.3) (EN6.3.3)
0,169 0,169 0,169
0076 oora -] 0078 goa -y |00t oo L
X X X
Vy vz Vw-M-N ..
A4 4. Material 5235
(EN6.2.6) (EN6.2.6, EN 1993-1-5: 5.1-5.3) (EN 6.2.9, EN 1993-1-5: 7.1) Priifez 40X 40X 3.0
Ax [mm?] 436,24
Ix [mm] 1574951
ly fmm] 99070.0
Iz fmm] 99070,0
§ : 3 lw [mm] 42785
0,014 | 0,001 | Wy,pl [mm?] 6024,0
X X x| Wz,pl [mm?] 6024,0
; Tfida prufezu 1
Jednotkovy posudek Lineami - Kritické Min, Max.
f., =1,000
x[m] = 0,414
‘ Vzpérné koeficienty
; otee | NMV = 0046
0,076 o014 i 7| NMVzp = 0046 | K, 1,000
x| N-M-Klop. = 0,046 ﬁw 1 ggg
Ocelovy prvek 10 Vy = 0.014 Z, 0.500
x[m) = 0414m Ve - O lam -
' Viw-M-N = 0
: Vysledek nedpiného vypoétu
[10] Jednotkovy posudek c
: 1 -
P1 | 22 0,046 C, )
H 03 -
Celkova délka: 0,827 m XN 1,000

ElfaYalal

[Stl], Linearni,(Auto) Kriticka, Jednotkovy posudek, Navrhovy prvek 10, [Poz.: 0,414m;] Tahlo svislé




B. STATICKY POSUDEK Stranka 16 z 37
N-M-V N-M-Vzp N-M-Klop.
(EN6.2.1,6.2.8,6.2.9.3) (EN6.3.3) (EN6.3.3)
0402 0415 g4g5 0416 0404 0402 0415 g 355 0,416 0,404
0,024 0.073 0.081 g 025 ‘ ‘ | ‘ ‘ | ‘ ‘
: ] X X X
Vy Vz Vw-M-N 2
(EN6.2.5) (EN 6.2.6, EN 1993-1-5: 5.1-5.3) (EN 6.2.9, EN 1993-1-5: 7.1) L"'radt?e":' 20X 4&2333
Ax [mm?] 436,24
Ix [mm*] 1574951
ly [mm?] 99070,0
Iz [mm?] 99070,0
| | lw [mmS] 42785
0,002  0,0040.402 0.004 0,002 0,018 0073g 015 0081 o1 Wy,pl [mm?] 6024,0
X ‘ X x| Wz,pl [mm?] 6024,0
; Tkida prifezu 1
Jednotkovy posudek Line&mi - Kritické Min, Max.
f,, = 1,000
| x{m] 4,072
0387 0402 0390 0415 0,365 0416 0392 0404 0,389 Vzpérné koeficienty

: N-M-V = 0,023
N-M-Vzp = 0365 | K, 1,000
x| N-M-Klop. = 0,365 Ez 1 -ggg
Ocelovy prvek 40 Vy = 0 z 0,500
= 4,072 vz = 0002 gy o

x[m = 072 m Viw-M-N = 0,018
; Vysledek nedpiného vypoctu

19] Jednotkovy posudek

: Cy -
17 20 152 21 15 0,365 s .
i C3 -
Celkova délka: 8,144 m XN 0,029
4 000

[Stl], Lineéarni,(Auto) Kriticka, Jednotkovy posudek, Navrhovy prvek 40, [Poz.: 4,072m;] Tahlo vodorovné

a) Linearni staticka analyza

Posuny
Deformace na nosnicich
Kritické Min, Max.

B.1.6 Deformace na nosnicich [Linearni,(MSP Kvazi-stald) Kriticka, Nosniky / 40X 40X 3,0]

Skofr. Jméno C | min. | Poz. | Uzel | ex ey ez eR
prurezu max. | [m] [mm] | [mm] | [mm] | [mm]

10 2| 40X 40X 3,0] ex|min 0| (21)| -0,370| 0,005| -0,012| 0,370
30 2| 40X 40X 3,0 max | 8,144| (54)| 0,018| -0,006| -0,004| 0,019

1 2| 40X 40x3,0] ey[min [ 4,072] (151)] 0,001] -0,140] -0,492| 0,511
32 2| 40X 40X 3,0 max | 0,745 -0,355| 0,037| 0,005| 0,357

9 2| 40X 40X 3,0 ez|min 6,787 0,011] -0,013| -0,709| 0,709
38 2| 40X 40X 3,0 max | 0,827| (74)| -0,347| -0,042| 0,015| 0,350
16 2| 40X 40X 3,0/ eR|min 0] (30)| -0,015] 0,003| -0,004| 0,015

9 2| 40X 40X 3,0 max__ | 6,787 0,011] -0,013| -0,709| 0,709
37 2| 40X 40X 3,0] fx|min 8,144| (67)| 0,014 0,029| -0,004| 0,032

4 2| 40X 40X 3,0 max | 0,827| (10)| -0,266| -0,021| 0,005| 0,267

9 2| 40X 40X 3,0/ fymin 8,144| (15)| 0,017| 0,021| -0,004| 0,027
30 2| 40X 40X 3,0 max 0| (56)| -0,016] -0,011| -0,004| 0,020
38 2| 40X 40X 3,0 fz|min 0,414 -0,348| -0,022| -0,006| 0,349
32 2| 40X 40X 3,0 max | 0,414 -0,355| 0,018 0,006| 0,356
32 2| 40X 40X 3,0] fR|min 0| (59)| -0,356] -0,005| 0,006/ 0,356
37 2| 40X 40X 3,0 max | 8,144| (67)| 0,014| 0,029| -0,004| 0,032

Skofr. Jméno C | min. | Poz. | Uzel fx fy fz fR Kriticka kombinace
prurezu max. | [m] [rad] [rad] [rad] [rad]

10 2| 40X 40X 3,0] ex|min 0] (21)| -0,00002| -0,00003| -0,00001| 0,00004|[ST2 Gost+ST1 Gvl]
30 2| 40X 40X3,0 max_ | 8,144| (54)| 0,00006| -0,00086 0| 0,00086|[ST2 Gost+ST1 GVl]

1 2| 40X 40X 3,0] ey|min 4,072| (151)] 0,00013| -0,00001 0| 0,00013|[ST2 Gost+ST1 Gvl]
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Skor. Jméno C | min. | Poz. | Uzel fx fy fz fR Kriticka kombinace
prurezu max. | [m] [rad] [rad] [rad] [rad]
32 2| 40X 40X3,0 max__| 0,745 -0,00002 0| 0,00002| 0,00002|[ST2 Gost+ST1 Gvl]
9 2| 40X 40X 3,0] ez|min 6,787 -0,00020| 0,00002| 0,00001| 0,00021|[ST2 Gost+ST1 Gvl]
38 2| 40X 40X3,0 max_ | 0,827 (74)| 0,00001| -0,00005| 0,00002| 0,00006|[ST2 Gost+ST1 Gvl]
16 2| 40X 40X 3,0/ eR|min 0| (30)| -0,00003| 0,00085| -0,00001| 0,00085|[ST2 Gost+ST1 Gvl]
9 2| 40X 40X 3,0 max | 6,787 -0,00020| 0,00002| 0,00001| 0,00021|[ST2 Gost+ST1 Gvl]
37 2| 40X 40X 3,0] fx|min 8,144| (67)| -0,00029| -0,00086| 0,00005| 0,00091|[ST2 Gost+ST1 Gvl]
4 2| 40X 40X 3,0 max | 0,827| (10)| 0,00021| -0,00012 0| 0,00024|[ST2 Gost+ST1 Gvl]
9 2| 40X 40X 3,0] fy|min 8,144| (15)| -0,00021| -0,00087| 0,00004| 0,00090|[ST2 Gost+ST1 Gvl]
30 2| 40X 40X 3,0 max 0| (56)] 0,00011| 0,00087| 0,00002| 0,00087|[ST2 Gost+ST1 Gvl]
38 2| 40X 40X 3,0] fz|min 0,414 0,00001| -0,00005| -0,00009| 0,00010|[ST2 Gost+ST1 Gvl]
32 2| 40X 40X3,0 max | 0,414 -0,00001 0| 0,00008| 0,00008|[ST2 Gost+ST1 Gvl]
32 2| 40X 40X 3,0] fR|min 0| (59) 0 0 0| 0,00001|[ST2 Gost+ST1 Gvl]
37 2| 40X 40X 3,0 max_ | 8,144| (67)| -0,00029| -0,00086| 0,00005| 0,00091|[ST2 Gost+ST1 Gvl]

Posudek oceli
Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ)
Kritické Min, Max.

B.1.7 Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ) [Linearni,(Vse MSU (a, b)) Kriticka,
Nosniky / 40X 40X 3,0]

Konstr. Typ Material Prarez Max. Poz. | Vypocet | Max.

prv. [m]
1|1 (72-75) | (Nosnik) [S 235 40X 40X 3,0 0,827|N-M-V 0,085
2(2 (73-74) (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,164
3|3 (59-62) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,106
4|4 (60-61) | (Nosnik) [S 235 40X 40X 3,0 0,827|N-M-V 0,140
5|5 (46—49) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,103
6|6 (47-48) (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,155
7|7 (33-36) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,101
8|8 (34-35) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,147
9|9 (20-23) [ (Nosnik) [S 235 40X 40X 3,0 0,827|N-M-V 0,112
10|10 (21-22) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,169
11]11 (8-11) (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,072
12|12 (9-10) | (Nosnik) |S 235 40X 40X 3,0 0,827|N-M-V 0,102
13|37 (56-54) | (Nosnik) |S 235 40X 40X 3,0 2,715|N-M-Vzp | 0,365
14|38 (43-41) | (Nosnik) |S 235 40X 40X 3,0 5,429|N-M-Vzp | 0,386
15|39 (30-28) | (Nosnik) |S 235 40X 40X 3,0 5,429|N-M-Vzp | 0,364
1640 (17-15) | (Nosnik) [S 235 40X 40X 3,0 5,429|N-M-Vzp | 0,416
17]41 (2-3) (Nosnik) [S 235 40X 40X 3,0 5,429|N-M-Vzp [ 0,171
18|42 (69-67) | (Nosnik) |S 235 40X 40X 3,0 5,429|N-M-Vzp | 0,361
40 (17-15) | (Nosnik) [S 235 40X 40X 3,0 5,429|N-M-Vzp | 0,416
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Stav.

STiGW
[C&st " Nosniky/TPE 180
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Dokument Nosnik, IPE 180

M-V N-M-Vzp N-M-Klop.
(EN6.2.1,6.2.8, 6.2.9.3) (EN 6.3.3) (EN 6.3.3)
0,785
0.707 0,632 0,638 0,603 0,690
‘ X ‘ X X
Vy z Viw-M-N .
(EN6.2.6) (EN6.2.6, EN 1993-1-5; 5.1-5.3) (EN6.2.9, EN 1993-1-5: 7.1) ';":’gg':' |P§ ?gg
Ax [mm?] 2395,05
Ix [mm?] 48001,0
ly [mm?] 1,3E+07
. Iz [mm*] 1008518,0
i lw [mm®] 7,3E+09
0,179 : :
0.001 0004 || 0058 0058 0,033 0,057 054 0129 0100 | wypi[mm?] 1664404
X X % | Wzpl [mm?] 346016
. Trida prurezu 1
Jednotkovy posudek Linearni - Kritické Min, Max.
f,, = 1,000
0,786
0.647 0690 0,643 Xim] = 5465
Vzpérné koeficienty
N-M-V = 0,097
0.019_0. N-M-Vizp = 0623 | K, 1,000
| N-M-Klop. = 0,658 K, 1,000
- _ Ky 1,000
Ocelovy prvek 35 Vy = 0 z 0’500
_ 2 465 Vz = 0013 | 37m] R
X[m] = Aaeem Vi-M-N = 0,097
: Vysledek netpiného vypoétu
[1:2] Jednotkovy posudek c
pas 14 85 : 84 22 25 0,658 C; i
! Cq -
Celkova délka: 4,930 m Mer [kNm] 271,776
N N0A

[Stl], Linearni,(Auto) Kriticka, Jednotkovy posudek, Navrhovy prvek 35, [Poz.: 2,465m;] Ram
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POSUDEK OCELI

Navrhovy prvek 35

Uzly: 24-25

Norma: Eurocode-CZ

CSN EN 1993-1-1:2006, CSN EN 1993-1-1/NA ed.A, CSN EN 1993-1-5:2006, CSN EN 1993-1-5/NA ed.A
Materiél: S 355

Prarez: IPE180

ZatéZovaci stav: Lineérni,(Auto) Kriticka

Koeficienty pro seizmické sily: 1,0

Ttida prufezu: 1 (Plasticky névrh)

1. Osova sila-Ohyb-Smyk

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prufez: x =0,14-L =0,14-4929,99 = 714,34 mm

N Ed, = —47305,56 N Vy’Edl = 363,71 N VZ’Edl = —13470,67 N My’Edl = 10595470,40 Nmm =

=10,595kNm M, g, = 250650,91 Nmm =0,251kNm M, ., = —19849,87 Nmm = —0,020kNm
o1 1

= . . . . = 0 H
77NMVp| maX@N1’7My’pl1’7szplr’7vZ"7vy) 17,9% whowje

2. Tlak-Ohyb-Rovinny vzpér

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,14-L =0,14-4929,99 = 714,34 mm

Cpy = max(01-08-ay,,~08ay,,04) = max (0,108 (-0,762), - 08 (- 0,762),0,4) =0,709>0,4 Tabulka
B.3

C.,,=max(©01-08a,,,—08a,,04) = max(01-08-(—-0372),-08-(—-0,372),04) =04>0,4 Tabulka B.3
f,, = min (2,*-02;0,8) = min (0,87 -0.2;08) =0,67

f,=min (2-1,*-0,6; 1,4) = min (2:3,14-06;14) =14

my?

mz?

N
K. =C_-|1+f ‘Ed“ = 0.700- [1 + 0,67 235O || _ 20y
yy = “my W N o " 0,7533-850244,22 |
_— 1

yMl

k,y =06k, =06:0,744=0447 Tabulka AnnexB.1
k,, =0,6-k,, =0,6:0,742= 0445

N
k =C_-|1+f ‘ Ed]l 0411 +1.4 2ABBSO | o obulka AnnexB.
=C_- — | =04 4 ————| =0, abulka AnnexB.
= e N 0,091-850244,22
E— 1

My
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1
Xy = min ;1] =0,7533 (6.49)
by *+ Yoy 4%
. 1
X, = min ;1 =0,091 (6.49)
¢z + ¢§ _’12*2
NEd1 ik Mnydl ik zEd1
n = + . + . =
NMBUCkIl y.NpI‘Rd » I\/IpI]Rd'y v plRdz
My My My
_ (—47305,56) . 10595470,40 40445 25065091 216% (661)
T 0,7533-85024422 ' 5908633580 - 1228388170 0
1 1 1
N Ed, My,Edl Mz,Edl
n = +k_ - +k_ - =
NMBUCKIZ Xz.NpI'Rd Y I\/Iplde'y “ I\/Ipldeyz
M My My
_ (—47305,56) N 10595470,40 £0.742 25065091 207% (662)
©0,091-850244,22 ~ 59086335,80 ~ ' 12283581,70 v
1 1 1

Mmeucd = 707 % whowje

3. Osova sila-Ohyb-Klopeni

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*%0,85*ST1 G] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,14-L =0,14-4929,99 = 714,34 mm

Cpy = max(01-08-a,,~08ay,,04) = max (0,108 (-0,762), - 08 (-0,762),0,4) =0,709>0,4 Tabulka
B.3

C.,,=max(©01-08a,,,—08a,,04) = max(0,1-08-(—-0,372),-08-(—-0,372),04) =0,4>0,4 Tabulka B.3
Cr=max(01-08-a, 1, —08a,+,04) = max(01-08-(—0,762),—-08- (—0,762),0,4) =0,709>0,4
Tabulka B.3

f,, = min (2,* —02; 0,8) = min (0,87—0.2;08) =0,67

my?’

f.. = min =0,218

7y C..-025'C_-—025

01 014,* , 01 01314
M 15709025 ' 0.709 0,25

f_=min (2:4,*—0,6; 1,4) = min (2:3,14-06; 1,4) = 1,4

N
_ ‘ Edl‘ = 0.700- |1 + 0,67 2B || _ 2,
yy = ~my Y 2y N ra - " 0,7533-850244,22 |

1
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N
k =1-f ’ Ed“ = 1-0218 LABBSOL oo ke Annex B B2
BTy N 009185024422 1 B.
E— 1
M1

y2 =06k, =0,6-0,742=0,445

z

=041+ 14 LEEBOSOL |60 obuike Annex B B.2
! & 0.001-850244.22 | ! XELE

Xz* pI Rd

1
. 1
Xy = min ;1) =0,7533 (6.49)
2 2
¢yt Q‘ﬁy —A*
. 1
X, = min ;1 =0,091 (6.49)
¢z + ;;¢§ 7’1z.k2
L7 = min ;1 =097 (6.56)
$irt '\/¢ET _ﬁ"lfT
‘N Edl‘ ‘Mvadl }Mz,Edl‘
— k .

+k, - =

n
NMLTBUCKI Xy Nplde » XLT'MpI‘Rdyy v IvlpI’Rdyz
M1 M1 My
| (—47305,56) | |10595470,40| |250650,91|
= ———— 4 0,744 ——————— + 0,445 ————— =22,0% (6.61)
0,7533-850244,22 0,97-59086335,80 12283581,70
1 1 1
‘N Edl‘ ‘Mvadl ’Mz,Edl‘
n = +k +k_ - =
NMLTBUCKIZ Xz'Nplde y XLT'MpI‘Rdyy “ MpI’Rdyz
M1 My My
| (—47305,56) | . |10595470,40| v 072 |250650,91] 186% (662)
©0,091-850244,22 0,97-59086335,80 1228358170 -0 W
1 1 1

NumLteuck = 18,6% whowje

4. Unosnost prafezu na smyk (y):

EN 1993-1-1: 6.2.6

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prifez: x =0,99-L = 0,99-4929,99 = 4879,99 mm
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v oDl e300 615)
plRdy '\/é'VMO ‘/5.1 y .

\
‘ yEd |

S LCIBLOD] 4y, (6.17) howje
v Vo, | 29842081 whowy

N

5. Smykova unosnost stojiny v bouleni:

EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*%0,85*ST1 G] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prafez: X =0,14-L = 0,14-4929,99 = 714,34 mm

ny = 12 52(2) NOTE2

h,=h-2-t,=180,00—2-8,00 = 164,00 mm

Bezvyztuh —k_ =534 (A5)

h 31-g~‘ﬂ<_,

=

TS = Vi =Vipipg, = 2067234 = 2306234 N (51(2)
w w
v
i W G0 | S howsje
TN T zaverzas o0 (A0 whow)

6. Smyk ve stojiné-Ohyb-Osova sila

EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

Mfde =b-t;-f,- (h—t;) =91,00-8,00-355,00- (180,00 - 8,00) =44451680,00 Nmm = 44,452k Nm

M
V. ., <05V ‘ y’Ed’j 110595470401 _ 17 9% (7.0) howuje
5 = = =17, . VU
zEd 1 bwRd - ’7VWMN M ol Rdy 59086335,80 0 W I]

Vysledek neuplného vypocétu

7. Unosnost prifezu na osovou silu:
EN 1993-1-1: 6.2.4

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: X =0,14-L = 0,14-4929,99 = 714,34 mm

A, 2395,05-355,00

N = e—
plRd yMo 1

=850244,22 N (6.10)

Nes

§  |(—4730556)| .
=56% (6.9) whowje

TN Nppy 85020422
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8. Unosnost prafezu na ohyb (yy):

EN 1993-1-1: 6.2.5

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

Woryfy  166440,38-355,00

Moiray = M 1 =59086335,80 Nmm =59,086kNm  (6.13)
0
M
i ‘ y,Ed,l _ laosesarodol oo howsje
Ty = W 5o0Beazg0 e (042 whow

plRdy

9. Unosnost prafezu na ohyb (zz):

EN 1993-1-1: 6.2.5

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

Woi2 Ty 34601,64-355,00

Moiga, = 1 = 12283581,70 Nmm =12,284kNm  (6.13)
) yMo
M
) ’ Z'Ed‘l _ |25065O,91| =20% (6.12 howije
™0~ M “ oo o0 O o

plRdz

10. Unosnost prifezu na smyk (z):

EN 1993-1-1: 6.2.6

Generovand normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kiriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

Avz'fy  112545-355,00

Vo= = =230672,34 N (6.18)
pl Rd z ‘\/é'}’MO ‘/5.1
v
i 11 T 58% (6.17) howuje
v,= v 230672,34 ’ ' o

plRdz

11. Ohyb-Smyk interakce

EN1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

VZ‘Edl = —13470,67 N < Vpl,Rd,z/Z = 115336,17 N — Uginek smykové sily na inosnost v ohybu je

zanedbatelnd. 6.2.8 (2)
Vvad1 = 363,71 N <V;gq,/2 = 14921040 N — Uginek smykové sily na inosnost v ohybu je zanedbatelna.
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6.2.8 (2)

12. Ohyb-osova sila interakce

EN1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 Gu] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez x =0,14-L = 0,14-4929,99 = 714,34 mm

N Ed
Sl AT0586 o e
" Nogpe 85024422 00 =77
hw'tw'fy 164,00-5,30- 355,00
‘N £d ‘ = 4730556 N <Np,,,/2= = =154283,00 N
1 . Z-yMo 2-1

My rg =M,y rg = 59086335,80 = 59086335,80 Nmm = 59,086k Nm
My, rg =M, y g = 12283581,70 = 12283581,70 Nmm = 12,284kNm
M

_ TVEd;10595470,40
TMNLT My rg | 5908633580

=179%

MZvEdl 250650,91 » 0%
0

TNz = v T 1228358170

ayn = 2
Py = Max (5-n/100; 1) = max (5-5,6/100; 1) =1

“MN AN

M yEd, M 2Ed) [10595470,40] ? N ( 250650,91
1

+ -
2283581,7

1
Mang = o = =53% (6.41)
NG | My ra My, fo 59086335,80 o]

I max(;yMNl SN TN ny) = max(17,9; 20, 53;5,6) =17,9% whowje

13. Vzpérna unosnost:

EN 1993-1-1:6.3.1
Generovana normova kombinace pro N-M-Rovinny vzpér interakei: [1,35*0,85*ST2 Gost+1,35*%0,85*ST1 GW]
{1,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm

k,=1

k, =1

Lo =k, L =1-4929,99 =4929,99 mm

y
L, =k,-L=1-4929,99 = 4929,99 mm

Vzpémostni kiivka v ose y:a Tabulka 6.2
—a, = 0,21 Tabulka 6.1
Vzpérnostnikiivka v ose zzb Tabulka 6.2
—a, = 0,34 Tabulka 6.1
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AjF=— == =087 (650
Ui, A, TA6 764 (6.50)
Sali 142909 1 _314 (650)
© 7T, 4, 2052 764
la, (2,*=02) +A** 14021 (0,87-0,2) + 0,872
$, = = =0,9488
y 2 2
La, (2,*=02) +4,** 14034 (314-02) +3142
.= = = 15,9437
2 2
_ 1 _ 1
Xy = min ;1] = min ;11 =0,7533 (6.49)
2 _ g %2 2 2
6, + 492 2, 0,9488 + '\/0,9488 0,87
_ 1 _ 1
X, = min ;1] = min ;1 =0,091 (6.49)
$, + b —2,*° 5,9437 + \/5,94372 -3,14%

% = min (7, ; z,) = min (0,7533; 0,001) =0,001<10

x A, 0,091-2395,05-355,00
Ny gy = = =77382,61 N (6.47)
, 1
My

N
_ ‘ Ed:l _ |(—47305,56) |
> Nypg 7738261

=61,1% (6.46) whowje

14. Unosnost pfii klopeni:
EN 1993-1-1: 6.3.2
Generované normova kombinace pro N-M-Klopeni interakci: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW]
{1,5*Snih UD} (1,5%0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,14-L = 0,14-4929,99 = 714,34 mm
M, Vypocetni metoda: AutoMcr
= 271776176,00 Nmm =271,776kNm

Wy fy _ [166440,38-355,00
271776176,00

Vzpérostnikiivka: b Tabulka 6.3
— a7 = 0,34 Tabulka 6.3

2
Ltagr Gy —2Airg) 84 14034 (047 —0,4) +0,75-0,472

$7= > = > =0,59

1 1
XLt = min ; 1l = min ;1 =097 (6.56)

S+ \/¢ﬁT ~BAiy 0,59 + /0,592 — 0,75-0,472
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xur Wy, 0,97-166440,38-355,00
My g = > = T = 57544962,80 Nmm =57,545kNm  (6.55)
, o

M
_ ’ Y,E‘H‘ _ |10595470,40| =184% (6.54) whowje
wm, M, kg 57544962,80 ’ -

a) Linearni staticka analyza

Posuny
Deformace na nosnicich
Kritické Min, Max.

B.1.9 Deformace na nosnicich [Linearni,(MSP Kvazi-stald) Kriticka, Nosniky / IPE 180]

Skof. | Jméno | C | min. | Poz. | Uzel ex ey ez eR fx fy fz fR
prafezu max. | [m] [mm] | [mm] | [mm] | [mm] [rad] [rad] [rad] [rad]
13 4| IPE 180| ex|min 4,930 (25)| -0,077| 0,018| -0,282| 0,293| 0,00004| 0,00001| -0,00001| 0,00004
40 4| IPE 180 max | 0,714| (66)| -0,021| -0,058| 0,004 0,062| 0,00030| -0,00002| -0,00001| 0,00030
40 4| IPE 180| ey|min 0,809 -0,022| -0,058| 0,004| 0,062 0,00031| 0,00002| 0,00001| 0,00031
41 4| IPE 180 max_ | 0,809 -0,031| 0,042| 0,011| 0,054/ -0,00015| -0,00003| -0,00001| 0,00015
12 4| IPE 180| ez|min 3,423 -0,058| -0,013| -0,367| 0,372| -0,00019 0| -0,00001| 0,00019
41 4| IPE 180 max | 0,903 -0,032| 0,041| 0,012| 0,053| -0,00008 0| -0,00002| 0,00008
20 4| IPE 180|eR|min 0,714| (31)| -0,022| 0,005/ 0,004| 0,023| -0,00003| -0,00003 0| 0,00004
12 4| IPE 180 max | 3,423 -0,058| -0,013| -0,367| 0,372| -0,00019 0| -0,00001| 0,00019
6 4| IPE 180| fx|min 3,270| (89)| -0,044| 0,004| -0,278| 0,281| -0,00050| 0,00003| -0,00002| 0,00050
42 4| IPE 180 max | 3,270| (82)| -0,047| -0,011| -0,259| 0,263| 0,00082| 0,00003| 0,00002| 0,00082
13 4| IPE 180| fy|min 0| (26)| -0,030/ 0,004| -0,053| 0,061 0,00009| -0,00010| 0,00006| 0,00014
12 4| IPE 180 max | 1,821 -0,040| -0,009| -0,147| 0,152| -0,00019| 0,00021| 0,00002| 0,00029
40 4| IPE 180| fz|min 0| (76)| -0,021| -0,016| -0,032| 0,042| 0,00033| -0,00006| -0,00008| 0,00035
42 4| IPE 180 max | 0,116 -0,024| -0,008| -0,033| 0,042| 0,00040| -0,00007| 0,00007| 0,00041
26 4| IPE 180| fR|min 3,397 -0,051| -0,012| -0,330| 0,335 0 0 0 0
42 4| IPE 180 max | 3,270| (82)| -0,047| -0,011| -0,259| 0,263| 0,00082| 0,00003| 0,00002| 0,00082

Skor. | Jméno | C | min. | Poz. | Uzel | Kriticka kombinace

prafezu max. | [m]

13 4] 1PE 180 ex|min | 4,930] (25)|[ST2 Gost+ST1 Gvi]
40 4] 1PE180] |max |0,714] (66)[[ST2 Gost+ST1 Gvl]
40 4| IPE 180| ey/min | 0,809 [ST2 Gost+ST1 Gvl]
41 4] 1PE180] [max [0,809 [ST2 Gost+ST1 GVI|
12 4| IPE 180| ez|min 3,423 [ST2 Gost+ST1 Gvl]
41 4| IPE 180 max | 0,903 [ST2 Gost+ST1 Gvl]
20 4] IPE 180[eR|min | 0,714] (31)[[ST2 Gost+ST1 Gvl]
12 4| IPE 180 max | 3,423 [ST2 Gost+ST1 Gvl]

6 4| IPE 180| fx|min | 3,270| (89)|[ST2 Gost+ST1 Gvl]
42 4] 1PE180] [max |[3,270] (82)|[ST2 Gost+ST1 Gvi]
13 4] 1PE 180] fy|min 0] (26)|[ST2 Gost+ST1 Gvl]
12 4] 1PE180] [max [1,821 [ST2 Gost+ST1 GVI|
40 4] 1PE 180] fz|min 0] (76)|[ST2 Gost+ST1 Gvl]
42 4| IPE 180 max | 0,116 [ST2 Gost+ST1 GvI]
26 4| IPE 180| fR|min 3,397 [ST2 Gost+ST1 GvI]
42 4| IPE 180 max | 3,270 (82)[[ST2 Gost+ST1 Gvl]

Posudek oceli
Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ)
Kritické Min, Max.

B.1.10 Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ) [Linearni,(Vse MSU (a, b))
Kriticka, Nosniky / IPE 180]

Konstr. Typ Material | Prafez | Max. Poz. | Vypocet | Max.
prv. [m]

1|13 (78-77) | (Nosnik) [S 355 IPE 180 0,714[N-M-Klop. | 0,554

2|14 (76-77) | (Nosnik) [S 355 IPE 180 0,714[N-M-Klop. [ 0,672
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Konstr. Typ Material | Prafez | Max. Poz. | Vypocet | Max.

prv. [m]
3|15 (65-64) | (Nosnik) |S 355 IPE 180 0,714|N-M-Vzp | 0,637
416 (63-64) | (Nosnik) [S 355 IPE 180 0,714|N-M-Klop. [ 0,719
5|17 (52-51) | (Nosnik) |S 355 IPE 180 0,714|N-M-Vzp | 0,610
6[18 (50-51) | (Nosnik) [S 355 IPE 180 0,714|N-M-Klop. [ 0,707
7[31 (39-38) | (Nosnik) [S 355 IPE 180 0,714|N-M-vzp [ 0,591
8|32 (37-38) | (Nosnik) |S 355 IPE 180 0,714|N-M-Klop. | 0,682
9[33 (26-25) | (Nosnik) [S 355 IPE 180 0,714|N-M-vzp [ 0,682
10|34 (13-7) | (Nosnik) |S 355 IPE 180 0,714|N-M-Vzp | 0,424
11[35 (24-25) | (Nosnik) [S 355 IPE 180 0,714|N-M-Klop. [ 0,786
1236 (12-7) | (Nosnik) [S 355 IPE 180 0,714|N-M-Klop. [ 0,491
35 (24-25) | (Nosnik) |S 355 IPE 180 0,714|N-M-Klop. [ 0,786
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Stav

STiGW
[C&st_ Nosniky/ 50X 50X 3,0
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Dokument Nosnik, 50X 50X 3,0

N-M-Vzp
(EN63.3)

N-M-Klop.
(EN 6.3.3)

Vy z Vw-M-N
(ENB.2.6) (EN6.2.6, EN 1993-1-5: 5.1-5.3) (EN6.2.9, EN 1993-1-5: 7.1)
0,001 0,001 ||0.004 0.004 0.034
X X
Jednatkovy posudek Lineami - Kritické Min, Max.
: £, = 1,000
x[m] = 2,805
015 0.254 148 N-M-V = 0,094
N-M-Vizp = 0,254
% N-M-Klop. = 0,254
Ocelovy prvek 48 Vy = 0
= 2,805 vz = 0
X = Soem VW-M-N = 0,094
[4:51 Jednotkovy posudek
5 ; 25 0,254

Celkova délka: 5,609 m

Material S235
Prifez 50X 50X 3,0
Ax [mm?] 556,24
Ix [mm] 3203338
ly [mm] 203895.9
Iz [mm?] 2038959
lw [mm®] 94285
Wy,pl [mm?] 9765,2
Wz,pl [mm?] 9765,2
Trida prurezu 1

Vzpérné koeficienty

K, 1,000
K, 1,000
K, 1,000
Z, 0,500
a[m] -

Cq -
C, -

Xu 0,096

ElfaYatal

[Stl], Linearni,(Auto) Kriticka, Jednotkovy posudek, Navrhovy prvek 48, [Poz.: 2,805m;] tahlo
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POSUDEK OCELI

Navrhovy prvek 48

Uzly: 5-25

Norma: Eurocode-CZ

CSN EN 1993-1-1:2006, CSN EN 1993-1-1/NA ed.A, CSN EN 1993-1-5:2006, CSN EN 1993-1-5/NA ed.A
Materiél: S 235

Pratez: 50X 50X 3,0

ZatéZovaci stav: Linearni,(Auto) Kriticka

Koeficienty pro seizmické sily: 1,0

Ttida prufezu: 1 (Plasticky névrh)

1. Osova sila-Ohyb-Smyk

EN1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 Gv] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

N Ed, = —1404,13 N Vy‘Ed6 =0N VZ’EdB =0N My’Ede = —215472,98 Nmm = —0,215kNm MZ‘Ede =

= —5773581 Nmm = —0,058kNm M, = 1787,02 Nmm =0,002kNm
6

= . . . . = 0 H
TNmv maX@N’”My,p.’”Mz,m'”VZ'”VY) 94 % whowije

2. Tlak-Ohyb-Rovinny vzpér

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

Cny = 1204 TabulkaB.3

C,, =1>04 TabulkaB.3

fyy = min (iy* -0,2;0,8) = min (3,12-0,2;0,8) =0,8

f,, = max(min (4,*-0,2;0,8) ; 0) = max (min (3,12-0,2;0,8) ; 0) =0,8

N
k. =C_-|[1+f ‘E%‘ PP L) P
e Novea | "~ 0,0961-130716,06 |
—_— 1
My

k, =06k, =06-112=0672 Tabulka AnnexB.1
k,, =06k, =06112=0672

N
k,=C,,|L+f ‘E%‘ 11408 =00 15 Tapylka AnnexB.l
z- T “ Nora | " 0,0961-130716,06 | ‘
I 1
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1
Xy = min ;1 =0,0961 (6.49)
¢yt ¢>2/ _’Iy*2
. 1
X, = min ;1] =0,0961 (6.49)
¢z + ¢§ _’12*2
N Ed6 M nyd6 M z,Ed6
n = +k, - +k, - =
NMBuckd, Xy'NpI'Rd » Mpl,Rd,y v Mpl,Rd,z
_ (—1889,59) N (—183152,03) N (—49075,44) 2EA% (661
- 0,0961-130716,06 ~ 2294816,67 2294816,67 =254% (661)
1 1 1
N Ed6 M nyd6 M zyEd6
n = k. +k - =
NMBLek, X2 'Npira i Mol dy “ Mot a2z
yMl yMl yMl
_ (—1889,59) £ 0672 (—183152,03) 11 (—49075,44) 28% (662)
~ 0,0961-130716,06 ~ 220481667  ° 200481667 T
1 1 1

NnmBuckl = 29:4% whowje

3. Osova sila-Ohyb-Klopeni

EN 1993-1-1: 6.3.3, Annex B: Method 2

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

Cmy =1>04 TabulkaB.3

C.,, =1>04 TabulkaB.3

Cor = 1204 TabulkaB.3

fyy = min (iy* -0,2;0,8) = min (3,12-0,2;0,8) =0,8

NEd _
k,=C,[1+f 11408 0| gy
W S Noea | "~ 0,0961-130716,06 | ~
—_— 1
M1

kZy = O,6-kyy =0,6-1,12=0,672 Tabulka AnnexB.1, B.2
kyZ =06-k,,=06-1,12=0,672
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N
k,=C,,-[1+f ‘ EdJ 1108 BN 5 Tabulka AnnexB.L, B2
w = om N | ©"0,0961-130716,06 | " . XELE
— 1
yMl
, 1
¥, = Min | ——— e ; 1| = 0,0961 (6.49)

1
x, = min ;1] =0,0961 (6.49)
¢z + ¢§ _/12*2
X =1 (656)
‘N EdG‘ ‘My,EdG ’Mz’EdG‘
0 S L " +Ky, =
NMLTBuckl Xy'Npl,Rd vy XLT'MpI,Rd,Y v MpI’Rd,z
yMl yMl yMl
__1(-188959)| | (~18315208)| [(Z490754) | _ o 1o (661
0096113071606 T 1-2294816,67 osteer o4 (66D
1 1 1
|N EdJ ‘My‘Ede }Mz‘EdE‘
n = — k- +k,,- =
NMLTBuckl, Xz'Nplde zy XLT'MPI,Rd,y 2 Mplde,z
yMl yMl yMl
(18059 o) [(£18315208)| L, 1400754 | o (6:62)
~ 0,0061-130716,06 1229481667 229481667 <
1 1 1

MmLTBuck = 29,4 % whowje

4. Unosnost prafezu na smyk (y):

EN 1993-1-1: 6.2.6

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 GM] {1,5*0,5*Snih DY+} (1,5*0,6*Vitr Y-.Ps.S)
Kriticky pratrez: x =0,00-L = 0,00-5609,07 =0 mm

v oDy 21812-23500 3N 610
plRdy '\/é'VMO -\/é'l 8 .

\Y
‘ y'Edl

|41,17] .
= =01% (6.17) whowje

]7\/ = = =
v Vpipay 3773448

5. Smykova unosnost stojiny v bouleni:
EN 1993-1-5: 5.1, 5.2, 5.3, 5.5, Annex A: A.3
Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 Gv] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
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Kiriticky prafez: x =0,00-L = 0,00-5609,07 =0 mm
7, = 1,2 5.2(2) NOTE2

h,, =h—2-t,=50,00 - 2-3,00 = 44,00 mm
Bezvyztuh —k =534 (A5)

h, 3leqk,

S ———— Vg = Vpp, = 3773448 = 3773448 N (5.1(2))

w nW

=

—

VzEd _
LA JCISO e 510 howuje
N T “amamaas o4 (10 whow

6. Smyk ve stojiné-Ohyb-Osova sila

EN 1993-1-1: 6.2.9; EN 1993-1-5: 7.1

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 GM] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

Mfde = (b+2:b,) tif,- (h—t;) = (50,00 +2-0) -3,00-235,00- (50,00 — 3,00) = 1656750,00 Nmm = 1,657k Nm

M
y 05y o _ ‘ y,Edﬁi _ | (—215472,98) | —94% (1) whowje
2Edg bwRE T IVWMNTIM ey 2294816,67 '

Vysledek neuplného vypocétu

7. Unosnost prafezu na osovou silu:
EN1993-1-1: 6.2.4

Generovana normova kombinace: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW] {1,5*Snih UD} (1,5*0,6*Vitr
Y+.Ps.S)

Kriticky prafez: x =0,00-L =0,00-5609,07 =0 mm

ATy 556,24-235,00

=130716,06 N (6.10)
Mo 1

Npira =

N
Moo

) _(~1916,41) |
"™ Nppa 13071606

=15% (6.9) whowje

8. Unosnost prafezu na ohyb (yy):
EN 1993-1-1: 6.2.5

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 GM] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)

Kiriticky prafrez: X =0,50-L = 0,50-5609,07 = 2804,53 mm

Woiyfy  9765,18-235,00
Mo 1

M

olRdy = =2294816,67 Nmm =2,205kNm (6.13)

M Ed
LT _JCAARE)| gy 610 howuje
Ty~ Moy 220asteer e (012 whowd

9. Unosnost prafezu na ohyb (zz):
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EN 1993-1-1: 6.2.5

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 Gv] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)

Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

Woiz Ty 9765,18:235,00
yMo 1

Moiraz = =2294816,67 Nmm = 2,295kNm (6.13)

M
} Z’E“e‘ _ (- 5773581) | _ _
= =25% (6.12) whowje

Moo ™ Mg, | 229481667

10. Unosnost prafezu na smyk (z):
EN 1993-1-1: 6.2.6
Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 Gv] {1,5*0,5*Snih DY+} (1,5*0,6*Vitr Y-.Ps.S)
Kiriticky prafez: x =0,00-L = 0,00-5609,07 =0 mm
Vg ey TERTEO L (6.18)
IRdz = = = ; .
PR '\/élyMQ '\/él

\%
zEd |

_ |(~15366)|
T Vg, | 3773448

=04% (6.17) whowje

11. Ohyb-Smyk interakce

EN 1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovand normova kombinace: [1,35*ST2 Gost+1,35*ST1 GM] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

VZ,EdG = ON =V gg,/2 = 18867,24 N — Utinek smykové sily na inosnost v ohybu je zanedbatelnd. 6.2.8 (2)

Vvade =0N SVplde’y/Z = 18867,24 N — Utinek smykové sily na unosnost v ohybu je zanedbatelna. 6.2.8 (2)

12. Ohyb-osova sila interakce

EN1993-1-1: 6.2.1, 6.2.8, 6.2.9.3

Generovana normova kombinace: [1,35*ST2 Gost+1,35*ST1 Gv] {1,5*0,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

N Ed
8 1404,13 1106 < 255
n= = =1, b < 0
Npigs  130716,06
hwty Ty, 44,00-3,00-235,00
‘NEd ‘ = 140413 N <N, /2= = =15510,00 N
6| y

27, 21
M NyRd = Myyvle = 2294816,67 = 2294816,67 Nmm = 2,295k Nm
My, rg =M, y rg = 2294816,67 = 2294816,67 Nmm = 2,295KNm

M yEd

| (a2 o
TNLT Myre | 220481667
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MZ,E% _ (—=57735.81)

Tunz =V T T2204816,67

, 1,66 : 1,66
Gy = Max|min |—————————— | ; 1| = max|min > 36,1 =17
1-1,13- (n/100) 1-1,13-(1,1/100)

=25%

Bun =ty = L7=1,7

“MN Bun
Myeq, ) M. gq, (—215472,98)]1’7+ (—57735,81)]1’7 22% (641
7’, = | — = | — e —— =4, () .
N3 = M M o 2294816,67 2294816,67

Ny = Max (nMN,l ) VI ) MmN g ) 7/N) =max(94;25,;22;11) =94% whowje

13. Vzpérna unosnost:

EN 1993-1-1: 6.3.1
Generovana normova kombinace pro N-M-Rovinny vzpér interakci: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 GW]
{1,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky prafez: x =0,50-L = 0,50-5609,07 = 2804,53 mm

ky =1

k,=1

L =k, L=1-5609,07 =5609,07 mm

y
L. =k,-L=1-5609,07 =5609,07 mm

Vzpémostnikiivka v ose y:a Tabulka 6.2
—a, =021 Tabulka6.1

Vzpémostnikiivka v ose zza Tabulka 6.2
—a, = 021 Tabulka6.1

e Lo, 1 560007 1 Ca1 650
Yoi, 4, 1915 939 T '
I_CI’
4 * = _Zi = 5609’07.L =312 (6.50)
L0, 4, 1915 939 7 '
CLltag (=02 47 14021-(312-02) +312° 670
¢y_ 2 - 2 =9
_Lra 070944 14001 (31209 43020
$ = 2 - 2 o
. 1 . 1
Xy = min ; 1) = min ;1) =0,0961 (6.49)
B, + ;2¢§ —,*? 5,6723 + -\/5,67232 -3,12?
. 1 . 1
X, = min ;1) = min ;1] =0,0961 (6.49)
¢, + o2 —1,*° 56723 + -\/5,67232 -3,12?
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¥ = min (Xy » X,) = min (0,0961 ; 0,0961) =0,0961<1,0
X'A'fy _ 0,0961-556,24-235,00
M1 1

N

bRd = =1255698 N (6.47)

N
o] i)
> Nypg 1255698

N =153% (6.46) whowje

14. Unosnost pfi klopeni:
EN 1993-1-1: 6.3.2
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Generovand normova kombinace pro N-M-Klopeni interakci: [1,35*0,85*ST2 Gost+1,35*0,85*ST1 G ]

{1,5*Snih UD} (1,5*0,6*Vitr Y+.Ps.S)
Kriticky priifez: X = 0,50-L = 0,50-5609,07 = 2804,53 mm
Pritfez: Obdelnik, h=b — 5 = 1

e Wyfy1.9765,18-235,00

Mb’Rd = - 1 =2294816,67 Nmm = 2,295kNm  (6.55)
1

M
- ’ y,Edﬁl _ | (—183152,03) | =80% (654)  whowije
Mo T Mypg | 229481667

a) Linearni staticka analyza

Posuny
Deformace na nosnicich
Kritické Min, Max.

B.1.12 Deformace na nosnicich [Linearni,(MSP Kvazi-stald) Kriticka, Nosniky / 50X 50X 3,0]

Skofr. Jméno C | min. | Poz. | Uzel | ex ey ez eR
prufezu max. | [m] [mm] | [mm] | [mm] | [mm]
48 5| 50X 50X 3,0| ex|min 5,609| (64)| -0,064| 0,063| -0,265| 0,280
47 5| 50X 50X 3,0 max 0| (53)| -0,029| -0,010| 0,007 0,031
44 5| 50X 50X 3,0| ey|min 2,805 -0,039| -3,316| -12,352| 12,790
47 5| 50X 50X 3,0 min 2,805 -0,033| -3,316| -12,335| 12,773
45 5| 50X 50X 3,0 max_ | 2,805 -0,042| 3,313| -12,353| 12,789
49 5| 50X 50X 3,0 max__| 2,805 -0,038| 3,313| -12,335| 12,772
44 5| 50X 50X 3,0| ez|min 2,805 -0,039| -3,316| -12,352| 12,790
45 5| 50X 50X 3,0 min 2,805 -0,042| 3,313| -12,353| 12,789
48 5| 50X 50X 3,0 min 2,805 -0,059| 3,290| -12,348| 12,779
50 5/ 50X50X3,0 min 2,805 -0,056| -3,297| -12,347| 12,779
47 5| 50X 50X 3,0 max 0| (53)| -0,029| -0,010| 0,007 0,031
47 5| 50X 50X 3,0/ eR|min 0| (53)| -0,029| -0,010| 0,007 0,031
44 5| 50X 50X 3,0 max_ | 2,805 -0,039| -3,316| -12,352| 12,790
45 5| 50X 50X 3,0 max_ | 2,805 -0,042| 3,313| -12,353| 12,789
48 5| 50X 50X 3,0 max_ | 2,805 -0,059| 3,290| -12,348| 12,779
50 5| 50X 50X 3,0 max_ | 2,805 -0,056| -3,297| -12,347| 12,779
46 5| 50X 50X 3,0| fx|min 5,609 (7)| -0,054| -0,044| -0,217| 0,228
48 5| 50X 50X 3,0 max 0| (66)| -0,054| -0,030| 0,001| 0,062
43 5| 50X 50X 3,0| fy|min 5,609| (7)| -0,056| 0,046] -0,216| 0,228
46 5| 50X 50X 3,0 min 5,609| (7)| -0,054| -0,044| -0,217| 0,228
47 5| 50X 50X 3,0 min 5,609 (77)| -0,036| -0,076] -0,245| 0,259
49 5| 50X 50X 3,0 min 5,609 (77)| -0,042] 0,081 -0,242| 0,259
44 5| 50X 50X 3,0 max 0| (1)] -0,033] 0,002] 0,005/ 0,033
45 5| 50X 50X 3,0 max 0| (5)] -0,036| -0,009| 0,004 0,037
47 5| 50X 50X 3,0 max 0| (53)| -0,029| -0,010| 0,007| 0,031
48 5| 50X 50X 3,0 max 0| (66)| -0,054| -0,030| 0,001 0,062
49 5| 50X 50X 3,0 max 0| (57)| -0,034| -0,001| 0,005/ 0,034
50 5| 50X 50X 3,0 max 0| (70)| -0,050| 0,013| 0,005/ 0,052
44 5| 50X 50X 3,0] fz|min 0| (1)] -0,033] 0,002 0,005/ 0,033
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Skor. Jméno C | min. | Poz. | Uzel ex ey ez eR
prurezu max. | [m] [mm] | [mm] | [mm] | [mm]

45 5| 50X50X3,0 max 0] (5)] -0,036| -0,009| 0,004| 0,037

48 5| 50X50X3,0 max 0| (66)| -0,054| -0,030/ 0,001| 0,062

47 5| 50X 50X 3,0 fR|min 2,805 -0,033| -3,316| -12,335| 12,773

44 5| 50X50X3,0 max 0] (1) -0,033| 0,002] 0,005/ 0,033

45 5| 50X50X3,0 max 0| (5)] -0,036| -0,009| 0,004| 0,037

47 5| 50X50X3,0 max 0| (53)| -0,029| -0,010/ 0,007| 0,031

48 5| 50X50X3,0 max 0| (66)| -0,054| -0,030/ 0,001| 0,062

49 5| 50X50X3,0 max 0| (57)| -0,034| -0,001| 0,005| 0,034

50 5| 50X50X3,0 max 0] (70)| -0,050/ 0,013] 0,005/ 0,052

Skor. Jméno C | min. | Poz. | Uzel fx fy fz fR Kriticka kombinace
prurezu max. | [m] [rad] [rad] [rad] [rad]

48 5| 50X 50X 3,0] ex|min 5,609| (64)| 0,00001| -0,00692| -0,00185| 0,00717|[ST2 Gost+ST1 Gvl]
47 5| 50X50X3,0 max 0| (53)| -0,00001| 0,00701| -0,00188| 0,00726|[ST2 Gost+ST1 Gvl]
44 5| 50X 50X 3,0] ey|min 2,805 -0,00004| 0,00005| -0,00002| 0,00006|[ST2 Gost+ST1 Gvl]
47 5/ 50X 50X3,0 min 2,805 0| 0,00004| -0,00001| 0,00005|[ST2 Gost+ST1 Gvl]
45 5| 50X50X3,0 max_ | 2,805 0,00006| 0,00005| 0,00002| 0,00008|[ST2 Gost+ST1 Gvl]
49 5/ 50X 50X3,0 max__ | 2,805 0,00005| 0,00004| 0,00001| 0,00007|[ST2 Gost+ST1 Gvl]
44 5| 50X 50X 3,0| ezmin 2,805 -0,00004| 0,00005| -0,00002| 0,00006|[ST2 Gost+ST1 Gvl]
45 5/ 50X 50X3,0 min 2,805 0,00006| 0,00005| 0,00002| 0,00008|[ST2 Gost+ST1 Gvl]
48 5| 50X50X3,0 min 2,805 0,00011| 0,00005| 0,00002| 0,00012|[ST2 Gost+ST1 Gvl]
50 5| 50X50X3,0 min 2,805 -0,00006| 0,00005| -0,00001| 0,00008|[ST2 Gost+ST1 Gvl]
47 5/ 50X50X3,0 max 0| (53)| -0,00001| 0,00701] -0,00188| 0,00726|[ST2 Gost+ST1 GvI]
47 5| 50X 50X 3,0/eR|min 0| (53)| -0,00001| 0,00701| -0,00188| 0,00726|[ST2 Gost+ST1 Gvl]
44 5/ 50X50X3,0 max__ | 2,805 -0,00004| 0,00005| -0,00002| 0,00006|[ST2 Gost+ST1 Gvl]
45 5| 50X50X3,0 max__ | 2,805 0,00006| 0,00005| 0,00002| 0,00008|[ST2 Gost+ST1 Gvl]
48 5/ 50X50X3,0 max__ | 2,805 0,00011| 0,00005| 0,00002| 0,00012|[ST2 Gost+ST1 Gvl]
50 5/ 50X50X3,0 max__ | 2,805 -0,00006| 0,00005| -0,00001| 0,00008|[ST2 Gost+ST1 Gvl]
46 5| 50X 50X 3,0| fx|min 5,609| (7)| -0,00018| -0,00693| 0,00186| 0,00718|[ST2 Gost+ST1 Gvl]
48 5/ 50X50X3,0 max 0| (66)| 0,00021| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 GvI]
43 5| 50X50X3,0| fy|min 5,609 (7)| 0,00019| -0,00693| -0,00186| 0,00718|[ST2 Gost+ST1 Gvl]
46 5/ 50X50X3,0 min 5,609| (7)| -0,00018]| -0,00693| 0,00186| 0,00718|[ST2 Gost+ST1 Gvl]
47 5/ 50X 50X3,0 min 5,609 (77) 0| -0,00692| 0,00186| 0,00717|[ST2 Gost+ST1 Gvl]
49 5| 50X50X3,0 min 5,609| (77)| 0,00005| -0,00693| -0,00185| 0,00717|[ST2 Gost+ST1 Gvl]
44 5| 50X 50X 3,0 max 0/ (1) -0,00005| 0,00702| -0,00188| 0,00727|[ST2 Gost+ST1 GvI]
45 5| 50X50X3,0 max 0| (5)| 0,00009| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
47 5| 50X 50X 3,0 max 0| (53)| -0,00001| 0,00701]| -0,00188| 0,00726|[ST2 Gost+ST1 GvI]
48 5| 50X50X3,0 max 0| (66)| 0,00021| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
49 5| 50X50X3,0 max 0| (57)| 0,00006/ 0,00701| 0,00188| 0,00726|[ST2 Gost+ST1 Gvl]
50 5| 50X 50X 3,0 max 0| (70)| -0,00012| 0,00702]| -0,00188| 0,00727|[ST2 Gost+ST1 GvI]
44 5| 50X50X3,0| fz|min 0| (1)| -0,00005| 0,00702| -0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
45 5| 50X 50X 3,0 max 0/ (5| 0,00009| 0,00702] 0,00188| 0,00727|[ST2 Gost+ST1 GvI]
48 5| 50X50X3,0 max 0| (66)| 0,00021| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
47 5| 50X 50X 3,0] fRimin 2,805 0| 0,00004| -0,00001| 0,00005|[ST2 Gost+ST1 Gvl]
44 5| 50X 50X 3,0 max 0/ (1) -0,00005| 0,00702| -0,00188| 0,00727|[ST2 Gost+ST1 GvI]
45 5| 50X50X3,0 max 0| (5)| 0,00009| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
47 5| 50X 50X 3,0 max 0| (53)| -0,00001| 0,00701]| -0,00188| 0,00726|[ST2 Gost+ST1 Gvl]
48 5| 50X50X3,0 max 0| (66)| 0,00021| 0,00702| 0,00188| 0,00727|[ST2 Gost+ST1 Gvl]
49 5| 50X 50X 3,0 max 0| (57)| 0,00006/ 0,00701| 0,00188| 0,00726|[ST2 Gost+ST1 GvI]
50 5| 50X50X3,0 max 0] (70)| -0,00012| 0,00702| -0,00188| 0,00727|[ST2 Gost+ST1 Gvl]

Posudek oceli
Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ)
Kritické Min, Max.

B.1.13 Jednotkovy posudek konstrukéniho prvku (Eurocode-CZ) [Linearni,(Vse MSU (a, b))
Kriticka, Nosniky / 50X 50X 3,0]

Konstr. Typ Material Prarez Max. Poz. | Vypocet | Max.
prv. [m]

1/43 (64-70) | (Nosnik) |S 235 50X 50X 3,0 2,805[N-M-Vzp | 0,247
2|44 (57-77) | (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,203
3|45 (64-66) | (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,223
4146 (53-77) [ (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,177
5|47 (7-18) | (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,204
6|48 (5-25) | (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,254
7149 (7-14) | (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,215
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Konstr. Typ Material Prarez Max. Poz. | Vypocet | Max.
prv. [m]

8|50 (1-25) (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,271

50 (1-25) (Nosnik) |S 235 50X 50X 3,0 2,805|N-M-Vzp | 0,271

VSechny navrzené konstrukce vyhovuji na zadané zatiZzeni pfi splnéni okrajovych podminek.
Navrh detaill spoji bude proveden v ramci vyrobni projektové dokumentace.
Navrh vaznic systému METSEC je pfiloZen k této dokumentaci

Ve Vamberku dne 8.2017 Vypracoval ing. Jan Bacina

Zodp. Projektant Ing. Stanislav Lejsek



