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ASTRON

Projekt: PARKOVACI OBJEKT TRINEC-SOS!

Cislo projektu: 184793
Vypracoval: Luka$ Hrazdira

_ [mm]

stav | prifez | N

— i

B380 0.000 MSU10/1 | Ztuzidlo 2 - -211.22 0.00 0.00
RO139.7X6.3 .

B478 4101.219 | MSU10/1 |Ztuzido2- | 136.67| 0.00 -0.40 -0.02 0.00 0.00
RO139.7X6.3 |

B379 0.000 MSU9/2  Ztuzidlo2- | -39.11| 0.00 0.39| -0.07 0.00 0.00
RO139.7X6.3 N _

B478 | 0.000 MSU8/3 |Ztuzido2- | -38.51| 0.00 0.40 0.07 0.00 0.00
RO139.7X6.3

B379 2041.822 |MSU11/4 |Ztuzido2- | -208.60| 0.00 0.00 -0.03 0.40 0.00

+ 1.50*STAB Y + 1.05*VL

MSuU9/2

1.35*EGS + 1.35*EGD + 1.35*ZL + 0.75*SL - 1,50*%STAB X
+ 1.50*WL-X + 1.05*VL

MSus/3

MSU11/4

1.35*EGS + 1.35%EGD + 1.35%ZL + 0.75*SL + 1.50*WL +X |
+ 1.50*STAB X + 1.05*VL

1.35*EGS + 1.35*EGD + 1.35*ZL + 0.75*SL + 1.50*WL-Y -
1.50*STAB Y + 1.05*VL
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

8.
Typické pripoje

Q00171



Projekt:

Cislo projektu:

Autor:

Jméno projektu
Cislo projektu
Autor

Popis

Datum

Narodni norma

Ocel
Beton

PH Trinec Sosna

Lukas Hrazdira

PH Trinec Sosna
184793
Lukas Hrazdira

02/07/2018
EN

§ 235, S 355
C20/25, C25/30

[

StatiCa’

Cricylate yesterday’s estunates

080172



Projekt: PH Trinec Sosna
I~ ] H ®
Cislo projektu: 184793 [/=]=]-] StatiCa

Catcutate yestarday's estmates

Autor: Lukas Hrazdira

Polozka projektu ANK-2

Navrh
Jméno ANK-2
Popis
Vypocet Napéti, pretvofeni/ zatizeni v rovhovaze
Nosniky a sloupy
< o —Smér vy-Sklon a-Pootoéeni Odsazeniex Odsazeniey Odsazeniez .
Jméno Prirez B o o o I
“ [] ] § fmm] fmm] mm) WY
CcoL 40 - HEB220 0.0 -90.0 90.0 0 0 0 Pozice
D 21 -B139.7/7.1 0.0 -46.0 0.0 0 0 0 Pozice
Prafezy
Jméno Material
40 - HEB220 S 355
21-B139.7/7.1 S 355
50 - HEB140 S 355
Kotvy/Srouby
. < . Pramér fu Plocha
Jméno Sestava Sroubu [mm] [MPa] (mm?]
M30 10.9 M30 10.9 30 1000.0 707
M20 8.8 M20 8.8 20 800.0 314

3
o
-
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Projekt: PH Trinec Sosna
Cislo projektu: 184793
Autor: Lukas Hrazdira

Ucinky zatizeni (sily v rovnovaze)

Jméno Prvek
nonseis- COL
D
nonseis+ COoL
D

Betonova patka

Polozka
CB1
Rozméry
Vyska
Kotva
Kotevnl délka
Prenos smykové sily
Priafez smykové zarazky
Délka smykové zarazky

Podliti

Souhrn

Jméno

Vypodet 100.0%
Plechy 0.0 <5%
Srouby 82.7 < 100%
Kotvy 2.2 < 100%
Svary 98.4 < 100%
Betonovy blok 64.4 < 100%
Smyk 40.3 < 100%
Bouleni Nespocteno

[kN]
-850.0
-130.0
-450.0

130.0

Vy Vz
[kN] [kN]
0.0 0.0
0.0 00
0.0 00
0.0 0.0
Hodnota
700 x 560
1000
M30 10.9
800
Smykova zarazka
HEB140
150
20
Hodnota

Mx
[kNm]

0.0
0.0
0.0
0.0

OK
OK
OK
OK
OK
OK
OK

/[/=/=/-] StatiCa’
Caleutate yesterday s estunates
My Mz
[kNm] [kNm]
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Jednotka
mm
mm
mm
mm
mm
Status
DY VY A
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Projekt: PH Trinec Sosna

Cislo projektu: 184793 */=/-/ StatiCa*
Autor: Lukas Hrazdira e e s
Plechy
Jméno Tl?r:.:ltika Zatizeni [I\(I,IIE’:] ;/:; Status

COL-bfl 1 16.0 nonseis- 189.5 0.0 OK

COL-fi 1 16.0 nonseis- 182.2 0.0 OK

COL-w 1 9.5 nonseis- 210.2 0.0 OK

D 7.1 nonseis- 137.8 0.0 OK

Prvek 3-bfl 1 12.0 nonseis+ 157.9 0.0 OK

Prvek 3-ifl 1 12.0 nonseis- 219.0 0.0 OK

Prvek 3-w 1 7.0 nonseis- 203.4 0.0 OK

BP1 20.0 nonseis- 161.4 0.0 OK
Zungenblech2a 20.0 nonseis+ 164.1 0.0 OK
Zungenblech2b 200 nonseis- 67.0 0.0 OK
Zungenblech2c 20.0 nonseist 174.7 0.0 OK

Navrhova data

f €
- y lim
Material (MPa] %]
$ 355 355.0 5.0
-850.0
[%]
V- S 150%
0
\,\ I./'”‘
™
100%
{5.00}
‘ . e -130.0
s J /_/’ .
( ~ iy === (%

Posudek pretvorfeni, nonseis-
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Projekt: PH Trinec Sosna
Cislo projektu: 184793
Autor: Lukas Hrazdira

~850.0
]

)

Srovnavaci napéti, nonseis-

Kotvy
Jméno ZatiZzeni FtEd
[kN]
A1 nonseis- 7.3
1
"g + A2 nonseis- 7.7
—# '1é A3 nonseis- 71
Ad nonseis- 3.8
Navrhova data
. FtRd
Jméno (KN]
M3010.9-2 343.3
Srouby
Jméno Zatizeni
-ﬁ B5 nonseis-
—P B6 nonseis+

//#]=]-] StatiCa*®

Caloulate yestarday s estumates

[MPa]
3550
325
300
275
250
225
200
‘1-13&0 175
150
125
100
75
50
25
0.0
\ Nrgp Uty Fprd Uts Ut Veyacep
[kN] [kN] [%] [kN] [%] [%] [kN]
00 7744 21 588.0 0.0 0.0 0.0
0.0 7744 22 588.0 0.0 0.0 0.0
0.0 7744 21 588.0 0.0 0.0 0.0
0.0 7744 141 588.0 0.0 0.0 0.0
By rd Fv,Rd Vids
[kN] [kN] [kN]
778.6 224.4 0.0
FiEd A Ut, Fb,Rd Uts
[kN] [kN]  [%] [kN] [%]
10.2 72.9 7.2 392.0 77.5
4.4 66.2 3.1 3920 70.3

VRd,c
[kN]

0.0
0.0
0.0
0.0

Status

OK
OK
OK
OK

S¢r
[MN/m]

Uty
[%]

619

Status

82,7 OK

726 OK

0017
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Projekt: PH Trinec Sosna
. T=T=r= 8
Gislo projektu: 184793 JEa St:at:lCa
Autor: Lukas Hrazdira Calculate yesserday’s astimates
Navrhova data
; FtRd Bp,Rd FyRd
Jméno [KN] kN] [KN]
M208.8-1 141.1 465.5 94,1
Svary (Plasticka redistribuce)
Uginna .
- Délka o~ . OwEd Ep| o] I T ut Ut
Polozka Hrana [ nt||r.n] [mm] Zatizeni [MPa] [%] [MPa] [MPa] [MPa] I[%] [%] Status
BP1 COL-bfl 1 A4.5n 220 nonseis- 4279 06 -181.0 -1261 -181.5 982 615 OK
44,50 220 nonseis- 4284 09 -1906 1002 1976 984 704 OK
BP1 COL-tfl 1 A4 5\ 220 nonseis- 4284 09 -184.8 -1147 -1914 984 67.3 OK
A4.5n 220 nonseis- 4281 0.7 -1854 1352 177.0 983 588 OK
BP1 COL-w 1 4456 204 nonseis- 2322 0.0 -165.8 -76 -936 533 308 OK
A4.5M 204 nonseis- 2438 0.0 -63.6 58 1358 56.0 289 OK
BP1 Prvek 3-bfl 1 A5.5M 140 nonseis- 1398 0.0 -225 -66.7 -43.6 321 11.7 OK
A5.5n 140 nonseis- 183.3 0.0 -82.5 71.8 614 421 153 OK
BP1 Prvek 3-tfl 1 455\ 140 nonseis+ 2380 0.0 -106.6 -886 -85.1 546 222 OK
4556 140 nonseis+ 1746 0.0 -37.9 785 59.3 401 151 OK
BP1 Prvek 3-w 1 4556 128 nonseis- 1627 0.0 -69.5 482 -70.0 374 185 OK
A5.5n 128 nonseis- 1629 0.0 -71.1 -46.6 706 374 183 OK
COL-w 1 Zungenblech2a 44 5A 290 nonseis- 3691 0.0 -111.9 1849 -839 848 194 OK
A4.5M 290 nonseis- 325.2 0.0 -10.3 -183.7 382 747 188 OK
BP1 Zungenblech2a 44.5n 245 nonseis+ 188.6 0.0 59.6 824 623 433 219 OK
A4.5M 245 nonseis+ 185.0 0.0 616 -81.8 58.8 425 222 OK
Zungenblech2b Zungenblech2c 43.0M 200 nonseis- 1384 0.0 -62.1 433 -56.8 318 181 OK
A3.0h 200 nonseis- 419.0 0.0 -2041 -27.6 2094 962 713 OK
Zungenblech2b D A7 1 417 nonseis- 1801 0.0 -824 377 845 414 154 OK
Navrhova data
Bw Cw,Rd 090
[ [MPa] [MPa]
S 355 0.90 435.6 352.8
Betonovy blok
. I c Act o Kj Fia Ut
Polozka Zatizeni [mm] [mm2] [MPal [ [MPa] [%] Status
cB1 nonseis- 57 103247 9.4 1.64 14.6 644 OK
Smyk ve styéné plose
. Y . V, V. V V, V, Ut
y z Rd,y Rd,z c,Rd
Jméno Zatizeni [kN] [kN] [KN] [KN] KN] [%] Status
BP1 nonseis+ 0.0 90.0 688.7 268.1 223.3 40.3 OK
Bouleni

Analyza bouleni nebyla provedena.
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Projekt: PH Trinec Sosna
TaT=} H ®
Cislo projektu: 184793 //#/=/-] StatiCa

Calculate yestarday 5 estmates

Autor: Lukas Hrazdira
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Projekt: PH Trinec Sosna
" BT=F i 8
Cislo projektu: 184793 //#]/=/-) StatiCa

Caleu'ste yesterdsy 5 esumates

Autor: Lukas Hrazdira

Polozka projektu ANK-4

Navrh
Jméno ANK-4
Popis
Vypocet Napéti, pretvofeni/ zatiZeni v rovnovaze

Nosniky a sloupy

B—-Smér vy-Sklon a-Pootoeni Odsazeniex Odsazeniey Odsazeniez

Jméno Prifez ] [l [l [mm] [mm] [mm] Sily v
COoL 41 - HEA180 0.0 -90.0 90.0 0 0 0 Pozice
D 21-B139.7/7.1 0.0 -46.0 0.0 0 0 0 Pozice

K

Prarezy
Jméno Material
41 - HEA180 S 355
21-B139.7/7.1 S 355
50 - HEB140 S 355
Kotvy/Srouby
. . : Pramér fu Plocha
Jméno Sestava Sroubil [mm] [MPa] [mm2]
M30 10.9 M30 10.9 30 1000.0 707
M24 10.9 M24 10.9 24 1000.0 452

300179



Projekt:
Cislo projektu:
Autor:

PH Trinec Sosna
184793
Lukas Hrazdira

Jéinky zatiZeni (sily v rovhovaze)

Jméno Prvek
nonseis- CoL
D
nonseis+ coL
D
Betonova patka
Polozka
CcB1
Rozméry
Vyska
Kotva

Kotevni délka

Pienos smykové sily
Prafez smykové zarazky
Délka smykové zarazky
Podliti

Souhrn

Jméno
Vypocet
Plechy
Srouby
Kotvy
Svary
Betonovy blok
Smyk

Bouleni

100.0%
0.1<5%
99.7 < 100%
34.7 < 100%
98.6 < 100%
65.6 < 100%
80.6 < 100%

Nespoéteno

N
[kN]

-320.0
-260.0
80.0
260.0

Vy

[kN]
0.0
0.0
0.0
0.0

700 x 501
1000
M30 10.9
800

Vz
[kN]

0.0
0.0
0.0
0.0

Hodnota

Smykova zarazka

HEB140
150
20

Hodnota

Mx
[KNm]

0.0
0.0
0.0
0.0

OK
OK
OK
OK
OK
OK
OK

'StatiCa®
Cricasinte pestarday’s petimates
My Mz
[kNm] [kNm]
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
Jednotka

mm

mm

mm

mm

mm

Status
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PH Trinec Sosna
184793
Lukas Hrazdira

Projekt:
Cislo projektu:
Autor:

Plechy

Jméno

COL-bfl 1
COL-tfl 1
COL-w 1

D

Prvek 3-bfl 1
Prvek 3-tfl 1
Prvek 3-w 1
BP1
Zungenblech2a
Zungenblech2b
Zungenblech2c

Navrhova data

Material

S 355
800

< ~

Posudek pietvoreni, nonseis+

Tloustka

[mm] Zatizeni

9.5 nonseis+
9.5 nonseis+
6.0 nonseis+
7.1 nonseis+
12.0
12.0
7.0 nonseis+
30.0
20.0
20.0
20.0

nonseis-

nonseis+

nonseis+
nonseis+
nonseis-

nonseis+

fy
[MPa]
355.0

260.0

OEd
[MPa)

288.0
282.8
321.3
2243
288.2
355.2
355.3
336.2
288.5
143.8
324.5

[%]
150%

100%
{5.00)

0%

/=/=]-] StatiCa®

Catculate yesterday's estimates

Epj
(%] Status

0.0 OK
0.0 OK
0.0 OK
0.0 OK
0.0 OK
0.1 OK
0.1 OK
0.0 OK
0.0 OK
0.0 OK
0.0 OK

€lim
[%]

5.0
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Projekt:
Cislo projektu:

PH Trinec Sosna
184793

Autor: Lukas Hrazdira

80.0
)

’

Srovnavaci napéti, nonseis+

//=/=]-] StatiCa®

i

Kotvy
Jméno  ZatiZeni Ft'Ed
[kN]
A1 nonseis+ 114.4
-ﬁ -|1 A2 nonseis+ 36.8
-# _ﬁ A3 nonseis+ 119.2
Ad nonseis+ 50.6
Navrhova data
. Ft.,rd
Jméno [KN]
M3010.9-2 343.3
Srouby
Jméno Zatizeni
-ﬁ B5 nonseis+
*P B6 nonseis-

[MPa])
2550
325
300
275
250
225
260.0 200
. 175
150
125
100
75
50
25
0.0
v Nrdp Ut; Fb,Rd Ut; Uty VRd.cp
[kNI [kN] [%] [kN] [%] [%] [kN]
00 7744 333 8820 0.0 0.0 0.0
00 7744 107 8820 00 0.0 0.0
00 7744 347 8820 0.0 0.0 0.0
0.0 7744 147 882.0 0.0 0.0 0.0
Bp,Rd FyRd Vids
[kN] [kN] [kN]
1167.9 224 .4 0.0
FiEd v Ut; Fb,Rd Ut
[kN] [kN] [%] [kN] [%]
9.9 136.8 3.9 470.4 96.9
236 128.9 9.3 470.4 91.3

yesierday &

VRd,c
[kN]

0.0

Status

OK
0.0 OK
00 OK

0.0 OK

S
[MN/m]
619

Utes

[%] Status

997 OK

97.9 OK

060182



Projekt: PH Trinec Sosna
1 H ®
Cislo projektu: 184793 ' StatiCa
Caloaiate cesterdiy's estimates
Autor: Lukas Hrazdira ey
Navrhova data
; FtRd Bp,Rd FvRrd
Jméno [KN] [kN] [kN]
M24 109 -1 254.2 636.9 141.2
Svary (Plasticka redistribuce)
Uginna ..
- Délka s . OwEd fp| OL T T ut Ut
PoloZka Hrana [ “:Im] [mmj Zatizeni [MPa] [%] [MPa] [MPa] [MPa] [%] [%] Status
BP1 COL-bfl 1 44 56 180 nonseis+ 4292 14 1741 1430 1756 985 585 OK
44,56 180 nonseis+ 4297 16 1845 -128.9 -183.2 986 543 OK
BP1 COL-fl 1 44 .56 180 nonseis+ 4291 13 1801 1364 1788 985 635 OK
4456 180 nonseis+ 4288 1.1 1725 -1456 -173.7 985 570 OK
BP1 COL-w 1 44.5n 162 nonseis+ 2258 0.0 175.3 04 822 518 29.0 OK
A4.5n 162 nonseis+ 233.7 0.0 39.8 58 -1328 537 251 OK
BP1 Prvek 3-bfi 1 45,56 140 nonseis+ 1906 0.0 344 81.4 71.3 438 204 OK
45.5Mn 140 nonseis+ 2719 0.0 139.7 -87.2 -102.7 624 280 OK
BP1 Prvek 3-l 1 A5.5M 140 nonseis+ 4269 0.0 -3157 -75.6 -147.7 98.0 76.7 OK
A5.5M 140 nonseis+ 2201 0.0 115.9 57.7 91.3 505 266 OK
BP1 Prvek 3-w 1 A5.56 128 nonseis+ 376.3 0.0 220 -215.8 223 864 427 OK
A5.5n 128 nonseis+ 365.3 0.0 216 2095 -213 839 421 OK
COL-w 1 Zungenblech2a 44.5M 290 nonseis+ 4272 02 1075 2135 1068 98.1 383 OK
44 .56 290 nonseis+ 4272 02 106.7 -2134 -107.2 981 274 OK
BP1 Zungenblech2a 44.5a 270 nonseis+ 3314 0.0 78.5 -168.2 792 76.1 386 OK
A4 56 270 nonseis+ 324.3 0.0 81.7 1621 -809 745 288 OK
Zungenblech2b Zungenblech2c  44.5M 200 nonseis- 1562 0.0 -579 578 -60.6 359 239 OK
4456 200 nonseis- 4274 03 -215.1 18.1 2125 98.1 94.0 OK
Zungenblech2b D 445 417 nonseis+ 427.3 03 1993 -63.1 -208.9 98.1 48.0 OK
Navrhova data
Bw Ow,Rd 090
[-] [MPa] [MPa}
S 355 0.90 435.6 352.8
Betonovy blok
- . c Aogr o kj Fid Ut
PoloZka Zatizeni [mm] [mm2] [MPa] H [MPa] (%] Status
cB1 nonseis+ 63 3517 17.6 3.00 26.8 65.6 OK
Smyk ve styéné plose
. P V, V. V V V, Ut
y z Rd,y Rd,z c,Rd
Jméno Zatizeni [KN] [KN] [kN] [KN] [KN] [%] Status
BP1 nonseis- 0.0 -180.0 688.7 268.1 2233 806 OK
Bouleni

Analyza bouleni nebyla provedena.
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Projekt: PH Trinec Sosna

Gislo projektu: 184793 v/ =/~ StatiCa®

Autor: Lukas Hrazdira Fra s s
Polozka Hodnota Jednotka Odkaz

Ymo 1.00 - EN 1993-1-1: 6.1

YM1 1.10 - EN 1993-1-1: 6.1

Ym2 1.25 - EN 1993-1-1: 6.1

Ym3 1.25 - EN 1993-1-8: 2.2

Yo 1.50 - EN 1992-1-1:24.24

Yinst 1.20 - ETAG 001-C: 3.2.1

Soucnitel stycniku Bj 0.67 - EN 1993-1-8: 6.2.5

Uginna plocha - vliv velikosti sité 0.10 -

Sougcinitel tfeni - beton 0.25 - EN 1993-1-8

Sougcinitel tfeni pro tfeci spoje 0.30 - EN 1993-1-8 tab 3.7

Mezni plastické pretvoreni 0.05 - EN 1993-1-5

Vyhodnoceni napéti svarQ Plasticka redistribuce

Konstrukéni zasady Ne

Vzdalenost mezi Srouby [d] 220 - EN 1993-1-8: tab 3.3

Vzdalenost mezi Srouby a hranou [d] 120 - EN 1993-1-8: tab 3.3

Unosnost vytrZzeni betonu Ne ETAG 001-C

Pouzit vypoctené ab v posudku otlaceni. Ne EN 1993-1-8: tab 3.4

Potrhany beton Ano

Kontrola lokalni deformace Ne

Limita lokaini deformace 0.00 - CIDECTDG 1,3-1.1
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Projekt: PH Trinec Sosna

Tasebjadee zadahsgdy /[/#]=])-] StatiCa®

Calculate yestarday s astimates

Autor: Lukas Hrazdira
CBFEM versus komponentni metoda

Slabé misto standardni komponentni metody je vypocet vnitfnich sil a napéti ve styéniku. CBFEM nahrazuje specifické vypotty
vnitfnich sil ve styéniku ohecnou FEM metodou.

i + ’ ‘!'

Komponentni model $roubovany styénik CBFEM model

N

Urcité prvky jako Srouby a svary se posuzuji podle standardni komponentni metody (Eurocode).

Pro spojovaci prostfedky — Srouby a svary — musely byt vyvinuty specialni FEM prvky, aby bylo moZné modelovat chovani $roubu a
svarl ve sty€niku. VSechny &asti 1D prvkd a v8echny dodateéné plechy jsou modelovéany jako desky/stény. Tyto prvky jsou ocelové
(obecné kovove) a chovani tohoto materilu je vyznamné nelinearni.

Ve stavebni praxi se skutetny pracovni diagram oceli nahrazuje pro potfeby navrhu idedlné& plastickym materialem. Vyhodou
idedlné plastického materidlu je, Ze pro popis materialové kfivky staci znat pouze mez kluzu a modul pruznosti. Stavebni oceli maji
zaruCenou taznost 15 %. Pro b&2né navrhovan( Ize pouZit meznf hodnotu plastického pretvoieni 5% (1993-1-5 pfiloha C &lanek
C.8 poznamka 1).

PFi pouziti idedinfho pruzné-plastického pracovniho diagramu nemohou napéti v oceli pfekrocit mez kluzu.

Redlna tahova
KHvka

lr Napdtt
e Rbvthovi kHvke

e IdeliZovany
Mez kluzu diagram

Selivini

>

Mezni piast. pfetvoreni Ptetvotent

-

Reélna tahova kiivka a idealizovany pruzné-plasticky diagram materidlu

CBFEM metoda se snaZi maximalné kopirovat skuteény stav. Stény / desky nejsou propojeny, nefei se Zadné jejich proniky, tak
jak se to béZné déla pfi modelovani budov a konstrukci. Sit koneénych prvk( se vytvari samostatné na kazdé desce nezavisle na
sitich ostatnich desek.

Mezi hrany plechil jsou vloZeny specialni nehmotné silové interpolaéni vazby, které zajituji propojeni hrany jedné desky s plochou
nebo hranou desky druhé.

Toto unikétni feSeni vypoctového modelu dava velmi dobré vysledky — jak zhlediska pfesnosti, tak z hlediska rychlosti vypoétu.
Metoda je natolik originalni, Ze bylo vhodné ji ochranit patentem.

Ocelova patni deska je na betonovy zéklad voiné poloZena. Zhlediska vypoCetniho modelu se jedna o kontaktni prvek — spoj
prenasi pné tlak, ale nepfenasi tah.
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Projekt: PH Trinec Sosna
> { 2 } = ®
Cislo projektu: 184793 [/#/=/-] StatiCa

Calvulate yestarday & esumaLes

Autor: Lukas Hrazdira

A sila v kontaktu
|
|

Kortakt nepisobi

[

Deformace

Kontakt péisobi

Pracovni diagram kontaktu mezi betonovou patkou a patni deskou

Svary jsou modelovany pomoci vloZeni specidlnich elasticko-plastickych prvkd, které respektuji velikost svaru, jeho pozici a
orientaci, mezi interpolaéni vazby. Je pouZit idedlni plasticky model a plasticky stav je kontrolovan pomoci vyhodnoceni velikosti
napéti s ohledem na ug&innou tloustku svaru. Spicky napéti jsou redistribuovany po délce svaru.

Sroubovy spoj se sklada za dvou nebo vice sevienych desek a jednoho nebo vice Sroubtl. Desky jsou na sebe voln& pfiloZené. Ve
vypoctovém modelu je mezi né vlioZen kontakini prvek, ktery plsobi pouze v tlaku. V tahu Zadné sily nepienasi,

Smykova sila je pfenesena otlacenim, které je zohlednéno pouze ve sméru pusobeni sily. IDEA StatiCa Connection umozriuje
posouzeni Sroubll na interakci smyku s tahem na zakladé tohoto pracovniho diagramu:

!
F itahova sila ve Sroubu}

-

u u {defermace Sroubu}

Sroub — tah
Vysvétlivky symboli:

¢ K-linearni tuhost Sroubu,

. Kp — tuhost Sroubu v plastické vétvi,

« Fj— mezni sila pro linearni chovani Sroubu,
e FyRrg — Mezni tinosnost Sroubu,

s U —limitni deformace Sroubu.
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Sroub - interakce smyku a tahu

V CBFEM se betonova patka modeluje pomoci Winkler-Pasternakova modelu podloZi. Tuhost podloZi se stanovi podie modulu
pruznosti betonu a odpovidajici G&inné vysky podlozi. Viastni betonova patka se metodou CBFEM nenavrhuje,

Koncové sily prutu z ramového modelu se pfenaseji na konce prutovych segment(. Pfi tom se zohledni i excentricity prutd, které
vzniknou v disledku konstruovani sty¢niku.

CBFEM metoda vytvéri vypotetni model co nejvérnéji podle skuteéného stavu. Naopak vypocet vnitfnich sil se provadi na velmi
zidealizovaném 3D MKP prutovém modelu, ve kterém jsou jednotlivé prutové prvky modelovany stfednicemi a styéniky nehmotnymi
uzly.

Skutecny tvar a teoreticky 3D MKP model styéniku svislého sloupu a vodorovného nosniku

Vnitini sily se podéitaji na 3D prutovém modelu. Na nasledujicim obrazku je pfiklad mozného pribéhu vnitinich sil na vodorovném
nosniku.
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Prabéh ohybového momentu a posouvajici sily na vodorovném nosniku. M a V jsou koncové sily u stycniku

Pro potieby navrzeni styéniku (pFipoje) jsou duleZité G&inky prutu na styénik. Ty jsou zndzomény na dal§im obrazku.

|
|
v
I

-ﬂ;ﬂ _________

R T
I

* — e —

-y

Akce prutu na stycnik v prutovém a CBFEM modelu. CBFEM model je znézornén tmavsi barvou.

V teoretickém sty&niku ptsobl moment M a sila V. V CBFEM modelu bod styéniku neexistuje a proto v ném nemuZe byt aplikovano
zatizeni. Model je potreba zatiZit prisluSnymi Gcinky M a V, které je nutné prenést na konec segmentu do vzdalenosti r,
M,=M-V-r

V=V

Koncovy Fez segmentu je v CBFEM modelu zatizen momentem M, a smykovou silou V.

Navrhova inosnost

Napéti v Ginném priifezu koutového svaru se stanovuje podle EN 1993-1-8 — &l. 4.5.3:
Owgd =[0,2 +3 (1,2 + 1% 0%

OwRd = fu/ (Bw Ym2)

0.9-0wRrd = fu/ Ym2

Vyuziti svaru

Ut = min (Ow,Ed/Ow,Rdi 01/0,9-Ow,Rd)
Bw — korelaéni soucinitel z tab. 4.1
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Néavrhové unosnost Sroubu v tahu: Fy gg = 0.9 fyp Ag/ Ym2-
Navrhova smykova unosnost pfi protlaceni hlavy nebo matice Sroubu EN 1993-1-8: By rg = 0,6 T dp, t fu/ Yma-

Navrhové Gnosnost $roubu ve stfihu pro jednu stithovou plochu: Fyrq = ay fup A/ yi2.
Navrhova Unosnost desky v otlateni EN 1993-1-8: F, gy = kq ap, f, d t/ ypa.

Vyuziti v tahu [%]: Utt = Fy g4 / min (Fy rg, Bpra)-

Vyuziti ve smyku [%]: Uts =V / min (Fy rq, Fp Rra)-

Kombinace stfihu a tahu [%]: Utts = (V / Fyrg ) + (Fygq/ 1.4 F Rq)-

kde

A — celkovy prarez Sroubu nebo plocha Sroubu v tahu, pokud smykova rovina prochazi zavitem,
e Ag — plocha Sroubu Gginna v tahu,

o fup — mez pevnosti Sroubu,

e d, — pramér hlavy 3roubu,

o d - priimeér Sroubu,
o th— tloustka desky pod hlavou/matici,
o f, —mez pevnosti oceli,
« a,=0,6 pro tfidy (4.6, 5.6, 8.8)
a, = 0,5 pro ffidy (4.8, 5.8, 6.8, 10.9),
o k¢ <25 —faktorz tab. 3.4,
e ap < 1,0 faktor z tab. 3.4,
o Figq —skutecna sila ve Sroubu,
¢ V —vyslednice smykovych sil ve $roubu.

PouZit Ize pouze Srouby ffidy 8.8 a 10.9. Navrhova unosnost v prokluzu se uvazuje s vlivem tahové sily F; g4.
Predpinaci sila je uvaZovana podle EN 1993-1-8 — kap.3.9 (3.7)

Fp.C =0,7 fub As
Névrhova unosnost v prokluzu je podle EN 1993-1-8 — kap.3.9 (3.8)

Fs,rd =ksn 1 (Fpc— 0.8 Fyeq) /Y M3
VyuZiti ve smyku [%]:
Uts =V/ Fs,Rd kde

e A; - plocha Sroubu G&inna v tahu,

s f,, — mez pevnosti Sroubu,

kg — vliv velikosti otvoru. Zde kg =1,
{ - souéinitel treni,

Y ma — souéinitel bezpeénosti,
V — smykova sila,

StatiCa®

Galcutate yestardoy s agtimates

n — poget tfecich ploch. Zde je vZdy uvaZovana jedna tfeci plocha. Posudek je poéitan pro kaZdou tfeci plochu zviast,
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o Fygq —tahova sila ve Sroubu.

Unosnost kotvy nebo skupiny kotev v pHipadé vytrZenl betonového kuZele ETAG 001 Annex C —5.2.2.4:
NRic = N%Rke AN/ A%N PN Wren:

Podateéni hodnota pevnosti:

Noch =72 fcko'5 hef1'5-

kde

. AocN — idedlnf plocha betonu naleZejicl samostatné kotvé. Kruh s polomé&rem 1,5 * hgy,
o hgs— zabetonovana délka kotvy,

e f. — charakteristickd pevnost betonu v tiaku,

o AN — skutecna plocha betonu naleZejici kotvé s vlivem okraji a vétSiho poctu kotev,

L] LIJSN = 1,

. q”reN =1.

Smykova Unosnost kotev, v pfipadé pfenosu smykovych sil. Tieni se neuvazuje. Plati v pfipadé, Ze k porueni kotvy dojde dfive
neZ porudeni betonu ETAG-001 5.2.3.2:
VRks = 0,5 fy AS'

Poruseni betonu pfi pageni ETAG-001 5.2.3.3:
VRkep / YMc £V,

VRkep = K * NRke:

kde

e V -smykova sila,
e k=1prohg <60
k =2 pro hgs 2 60.

Poru$eni betonu pfi odtrzeni ETAG-001 5.2.3.4:
VRke / YMc =V,

Viric = VPRic Av! Ay Wev Wrev,

Ve = 1.7 d% 1ff £, 0% ¢4 1%,

a=0,1(k/cq)">,

B=0,1(d/cq)%2

kde

o lp=he,

e ¢4 —vzdalenost k okraiji patky,

e d - primér kotvy,

o Yoy=1,

o Wv=1,

« A%, —ideslni plocha pro odtrzeni ve smyku (4,5 ¢42),
s A,y — skutecna plocha pro odtrzeni ve smyku.

Pevnost betonu pii koncentrované tlaku:
Fia = Bj & fex / ve.

Primérné napéti pod patni deskou:

0 =N/ Ag.

Vyuziti v tlaku [%]:
Ut =g/ Fjd’
kde

e fo — charakteristickd pevnost betonu v tlaku,

* B;= 0,67 — soutinitel materialu styCniku,

. kj - soudinitel koncentrace,

¢ Y¢ — soudinitel bezpeénosti,

» Agg— efektivni plocha, na kterou se rozndsi sily sloupu N.

S
C

—~)
0
)



Propzat: PH Trinec Sosna

Cis“l’. beena’é&# B%aze trenim:
AutorVRqy = N-Cy, Lukas Hrazdira
VRd,z = N'Cf.
2. Smyk je pfenasen smykovou zarazkou:
VRd,y = Avy . fy/ ( ‘]3 YMO)!
VRd,z =Avz " fy/ ( V3 ymo)-

Je posouzena smykova zarazka, svar smykové zaraZzky k patnimu plechu a otlateni betonu.

3. Smyk je pfenasen kotvami:
Kotvy namahané smykem jsou posouzeny dle ETAG 001 — Annex C.

VyuZiti ve smyku [%]:
Uy = min (VyNRd,y, Vo VRrd, z)
kde

° A\,y — smykova plocha Ay profilu smykové zarazky,

¢ A, —smykova plocha Az profilu smykové zarézky,

s fy —mez kluzu materialu,

¢ Ynmo — soucinitel bezpeénosti,

» Vy —sloZka smykové sily v roviné patni desky ve sméru y,
e V. —slozka smykové sily v roviné patni desky ve sméru z,

¢ N —tlakova sila kolma na patni desku,
o C;— soucinitel tfeni.

Aplikace IDEA StatiCa Connection
Verze 10.0.31.52783
Vyvinuto Idea StatiCa

#/=/-] StatiCa’

Calnytate pesterdays estimotes
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Ocel
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Polozka projektu CM-1

Navrh

Jméno
Popis
Vypocet

Nosniky a sloupy

Jméno Prifez

39 -
HEA220

M4 11 - IPE60O

coL

&

Praiezy

Jméno
39 - HEA220
11 - IPE600
37 - RSUA150/90/12

Srouby

Jméno

M27 10.9

CcM-1
koeln

PO Trinec Sosna
184793
Lukas Hrazdira

[/=]=]-] StatiCa®

Calgulaty yesiardiy's asumates

Napéti, pfetvoieni/ zatizeni v rovnovaze

B-
Smér

Il
0.0

90.0

M27 10.9

y - Sklon « - Pootoceni

[l
-90.0

0.0

Sestava Sroubt

[l

90.0

0.0

Odsazeni ex Odsazeniey Odsazeniez

[mm] [mm] [mm]

Material
S 355
S 355
S 355

Pramér fu
[mm] [MPa]

27 1000.0

X

Sily v fmm]

0 Pozice 0

300 Pozice 100

Plocha
[mm

573

100193
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Uginky zatizeni (sily v rovnovaze)

Jméno

LE1

LE2

Souhrn

Jméno
Vypodet
Plechy
Srouby
Svary
Bouleni

Plechy

Prvek

N
[kN]

COL
M4
COL

-730.0

10.0

-730.0

M4

100.0%

0.7<5%

-10.0

64.7 < 100%
8.5 < 100%

Nespodéteno

Jméno

COL-bfl 1

COL-tfi 1

COL-w 1

M4-bfl 1

M4-ifl 1

Mé-w 1
UHELNIK1 a-bfl 1
UHELNIK1 a-w 1
UHELNIK1 b-bfl 1
UHELNIK1 b-w 1
STIFF1a
STIFF1b

Navrhova data

Material

S 3565

Tloustka
[mm]

Vy

[kN]
0.0
0.0
0.0
0.0

Hodnota

11.0
11.0

7.0
19.0
19.0
12.0
12.0
12.0
12.0
12.0
10.0
10.0

y
[MPa]

LE1
LE1
LE1
LE2
LE1
LE2
LE2
LE1
LE2
LE1
LE2
LE2

Vz
[kN]

0.0
-380.0
0.0
380.0

Zatizeni

Mx
[kNm]

0.0
0.0
0.0
0.0

OK
OK
OK
OK

OEd
[MPa]

315.7

11.2
123.2
136.7
134.1
356.5
314.6
319.7
314.1
319.7

26.1

26.1

355.0

StatiCa°®

Caiculate yestectay’s estimates

My
[kNm]

Mz
[kNm]

0.0
0.0
0.0

0.0
0.0
0.0

0.0 0.0

Status

pi
[%]

0.0
0.0
0.0
0.0
0.0
0.7
0.0
0.0
0.0
0.0
0.0
0.0

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

&lim

[%]

5.0
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“_‘,.-#"A '\_}
e -10.0
i 7380.0
-730.0 - : / ]W .

Posudek pfetvoreni, LE2

-10.0

<

Srovnéavaci napéti, LE2

[%]

355.0
325

150%

100%
{5.00)

— 0%

[MPa]

300 _
275

250
225
200
175
150
125
160

75

50

25

0.0

//#]=]-] StatiCa*®

Calculate yestardsy’s asbmates
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Srouby
Jméno Trida
B1 M27 10.9 -1
: .
‘-i- £ £ B2 M27 10.9 - 1
B3 M27 10.9 -1
B4 M27 10.9-2
B5 M27 10.9-2
B6 M27 10.9-2
B7 M27 10.9-2
N4vrhova data
Jméno

M27 10.9 -1
M27 10.9-2

Svary (Plasticka redistribuce)

Polozka

COL-bfl 1

COL-w 1

COL-l 1

COL-bfl 1

COL-w1

COL-fl 1

Hrana

STIFF1a

STIFF1a

STIFF1a

STIFF1b

STIFF1b

STIFF1Db

U¢innatl. Délka

[mm]
4450
4450
44.50
4456
4450
A4.5h
4456
44,5
44,5
44.5n
44.5n
4456

[mm]
88
88

152
152
88
88
89
89
152
152
89
89

. FiEd
ZatiZeni IkN]
LE1 14.1
LE2 14.0
LE2 154
LE2 10.1
LE1 20.0
LE2 10.1
LE1 20.0
FtRd
[kN]
330.5
330.5
ez Owgd  Epl
Zatizeni MPa]  [%]
LE2 36.2 0.0
LE2 325 0.0
LE1 318 0.0
LE2 371 0.0
LE2 24 0.0
LE1 46 0.0
LE2 326 0.0
LE2 365 0.0
LE2 37.2 0.0
LE1 31.8 0.0
LE1 46 0.0
LE2 24 0.0

[kN]

99.6

67.3

102.7

89.7

94.9

99.7

94.9

o1
[MPa]

-2.6
-9.7
-13.1
18.5
0.1
2.5
-9.8
2.7
18.5
-13.1
-2.5
0.1

Uty
%]

4.3
4.2

4.7

341

6.1

3.0

6.0

Bp,Rd
[kN]

")
[MPa]

203
16.2
8.7
76
14
0.9
-16.3
20.4
76
8.7
0.9
1.4

StatiCa®

Calvulate yestarday's aslimates

Fu,Rd
[kN]

3175
3175

317.5

291.1

2911

291.1

291.1

429.4
393.6

Tl
[MPa)

-4.8
7.5
-14.3
-17.0
0.3
2.0
-7.8
4.9
17.0
14.3
-2.0
-0.3

Ut
[%]

62.8
42.4

64.7

54.3

51.7

54.3

51.7

Ut
[%]

8.3
7.5
7.3
8.5
0.6
1.0
7.5
8.4
8.5
7.3
1.0
0.6

Utss
%] Status

0.0 OK
00 OK

0.0 OK

0.0 OK

00 OK

00 OK

0.0 OK

Fv, Rd
[kN]

183.6
183.6

Ut.
%] Status

65 OK
49 0OK
25 OK
26 OK
05 OK
05 OK
49 OK
6.5 OK
26 OK
25 OK
05 OK
05 OK
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Navrhova data

8 355

Bouleni

Analyza bouleni nebyla provedena.

Polozka
Ymo
Ym1
Ym2
Ym3
Yc
Yinst
Soucnitel styéniku Bj
Uginna plocha - viiv velikosti sité
Soudéinitel tfeni - beton
Souginitel tfeni pro tfeci spoje
Mezni plastické pretvoreni
Viyhodnoceni napéti svart
Konstrukéni zasady
Vzdalenost mezi Srouby [d]
Vzdalenost mezi Srouby a hranou [d]
Unosnost vytrzeni betonu

Pouzit vypoctené ab v posudku otlaceni,

Potrhany beton
Kontrola lokalni deformace
Limita lokalni deformace

Y

Ow,Rd
[MPa]

0.90

Hodnota

1.00
1.00
1.25
1.25
1.50
1.20
0.67
0.10
0.25
0.30
0.05
Plasticka redistribuce
Ne
2.20
1.20
Ne
Ne
Ano
Ne
0.00

435.6

Jednotka

v/~/-] StatiCa®
Calculate yesterdsy's sstimates
09¢c
[MPa]
352.8
Odkaz

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:24.24
ETAG 001-C: 3.2.1
EN 1993-1-8:6.2.5

EN 1993-1-8
EN 1993-1-8 tab 3.7
EN 1993-1-5

EN 1993-1-8: tab 3.3
EN 1993-1-8: tab 3.3
ETAG 001-C

EN 1993-1-8: tab 3.4

CIDECTDG 1,3-1.1
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Stresni konstrukce
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Posouzeni sekundarnich prvkt za studena

valcovanych
Verze
CFDM 6.3.0.28
TGMD 5.2.0.3
MDB 1.0.51.884
CDB 1.0.39.1063
Zakladni informace o projektu
Cislo projektu: 41625
Cislo jobu: 184793
Nazev projektu: PH Trinec

Nazev vypoctu:
Zemé projektu:
Statik projektu:
Norma pro vypodet:
Vstupy pro vypocet:

Trida nasledku
Norma:

Trida nasledk:
Soudinitel Kg:

Norma zatiZeni

Vlastni tiha:
Zatizeni snéhem:
Zatizeni vétrem:

Typicka vaznice
Czech Republic
Lukas$ Hrazdira

EC3

28.11.2019 10:03:43

CSN EN 1990
CC2
1.00

CSN EN 1991-1-1
CSN EN 1991-1-3
CSN EN 1991-1-4

[1.0.0] Popis a vypoétové charakteristiky stfesSniho

plasté
[1.1.0] Popis stresniho plasté

Profilace

Typ stfeSniho plasté
Sklon stfechy

Vnéjsi plast

Izolace

Dolni plast

Vnitfni plast

Vyska distan&nich profilli

Z-Vaznice

RT2 — Jednoplastova
6%

LMR

0 mm

[1.2.0] Materialové charakteristiky

Modul pruznosti

Soucinitel pfiéné deformace (Poissonovo &islo)

Meze kluzu
Pevnost v tahu
Soudintele spolehlivosti

E = 210000 N/mm?

v = 0.3
fyx = 390 N/mm?
fuk = 470 N/mm?
o = 1.00

o

)
—
O
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™M1 = 1.00

[1.3.0] Geometrické imperfekce
Imperfekce jsou uvaZovany v souladu s EC3-1-3, Tabulka 6.3 a EC3-1-1, § 5.3.4, Vo= L / 500.
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[1.4.0] Popis geometrie
[1.4.1] Geometricky model

Model tvofi bud spojity nosnik uloZzeny na vice podpérach, nebo prosty nosnik na dvou
podpérach (s resp. bez previslého konce). V pfipadé spojitého nosniku je spojitost zajisténa
pieplatovanim profil nad vnitini podpérou nosniku.

[1.4.2] Pocet poli véetné presahu

Rozpéti Delka X1 X2 OLevy Orravy Profil Vzdalenos
t

[mm] [mm] [mm] [mm] [mm] [mm]

Ext 324 0 324 0 0 Z203x1.70x63.50x19.20 1500
1 3950 324 4274 0 324 Z203x1.70x63.50x19.20 1500
2 3950 4274 8224 629 324 Z2203x1.50x63.50x17.40 1500
3 5000 8224 13224 324 324 Z203x1.50x63.50x17.40 1500
4 5000 13224 18224 324 324 Z203x1.50x63.50x17.40 1500
5 5000 18224 23224 324 324 Z2203x1.50x63.50x17.40 1500
6 5000 23224 28224 324 324 Z203x1.50x63.50x17.40 1500
7 5000 28224 33224 324 324 Z203x1.50x63.50x17.40 1500
8 3950 33224 37174 324 629 Z203x1.50x63.50x17.40 1500
9 3950 37174 41124 324 0 Z203x1.70x63.50%x19.20 1500
Ext 324 41124 41448 0 0 Z203x1.70x63.50%x19.20 1500

[1.4.3] Geometrie priéného fezu

Rozpéti H t F1 F2 L1 L2 a

[mm] [mm] [mm] [mm] [mm] [mm] [°]

Ext 203 1.7 63.5 63.5 19.2 19.2 50
1 203 1.7 63.5 63.5 19.2 19.2 50
2 203 1.5 63.5 63.5 17.4 17.4 50
3 203 1.5 63.5 63.5 17.4 17.4 50
4 203 1.5 63.5 63.5 17.4 17.4 50
5 203 1.5 63.5 63.5 17.4 17.4 50
6 203 1.5 63.5 63.5 174 17.4 50
7 203 15 63.5 63.5 17.4 17.4 50
8 203 1.5 63.5 63.5 17.4 17.4 50
9 203 1.7 63.5 63.5 19.2 19.2 50
Ext 203 1.7 63.5 63.5 19.2 19.2 50
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[1.4.4] Prurezové charakteristiky (vztazené k hlavni ose u, v)

Rozpéti A ly Iv lw It ly Iz
[mm2] [mm?] [mm?] [mm€] [mm*4] [mm4] [mm?]
Ext 617.8 4.18E+6 2.55E+5 4 15E+9 5.86E+2 3.86E+6 5.73E+5
1 617.8 4 18E+6 2.55E+5 4 15E+9 5.86E+2 3.86E+6 5.73E+5
2 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4.79E+5
3 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4.79E+5
4 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4. 79E+5
5 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4.79E+5
6 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4. 79E+5
7 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4. 79E+5
8 540.6 3.64E+6 2.15E+5 3.47E+9 4.00E+2 3.38E+6 4. 79E+5
9 617.8 4 18E+6 2.55E+5 4 15E+9 5.86E+2 3.86E+6 5.73E+5
Ext 617.8 4.18E+6 2.55E+5 4.15E+9 5.86E+2 3.86E+6 5.73E+5
[1.5.0] Ulozeni
[1.5.1] Hlavni podpéry
Podpéra Ox dy d: x ry rz I Sitka podpéry
[mm]
1 1 1 1 1 0 0 0 150
2 0 1 1 1 0 0 0 150
3 0 1 1 1 0 0 0 150
4 0 1 1 1 0 0 0 150
5 0 1 1 1 0 0 0 150
6 0 1 1 1 0 0 0 150
7 0 1 1 1 0 0 0 150
8 0 1 1 1 0 0 0 150
9 0 1 1 1 0 0 0 150
10 0 1 1 1 0 0 0 150
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[1.5.2] Pridavné podpéry - stabilizace (tahla, rozpérky apod.)

Rozpéti |Souradnic dx dy dz rx ry rz Iy dy
e
[mm] Podpéra
3 2500 0 1 0 1 0 0 0 Stied
4 2500 0 1 0 1 0 0 0 Stied
5 2500 0 1 0 1 0 0 0 Stied
6 2500 0 1 0 1 0 0 0 Stied
7 2500 0 1 0 1 0 0 0 Stred

[1.5.3] Charakteristiky plasté

Smykova tuhost 0| N/mm/rad
Rotaéni tuhost 549 | Nmm/mm/rad
Priéna rota¢ni tuhost 0 | N/mm?2
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[1.6.0] Zatizeni (charakteristické hodnoty)
[1.6.1] Zakladni zatiZeni

Vlastni tiha 0.10 kN/m?
Viastni tiha profilu 0.05 kN/m
Vlastni tiha izolace 0.00 kN/m?
Pritizeni 0.01 kN/m?
ZatiZeni snéhem 1.50 kN/m?2
Tvarovy soucinitel 0.80

ZatiZzeni vétrem 0.75 kN/m?

[1.6.2] Bodové zatizeni (svislé)

[1.6.3] Rovhomérné a linearni zatizeni

[1.6.4] Snéhova akumulace

LC Cislo X1 X2 M1 M2
zatizeni [mm] [mm]
Snéhova 1 0 5000 0.34 0.00
akumulace 2 36448 41448 0.00 0.34

[1.6.5] Zatizeni vétrem

LC Cpe Cpe Cpe Cpi

Délka Délka Délka
[mm] [mm] [mm]

SwWi1 -1.80 -1.20 -1.80 0.20
4955 31538 4955

Sw2 0.20 0.20 0.20 -0.30
4955 31538 4955

EWA1 -1.80 -0.70 -0.20 0.20
1650 6600 33198

EW2 -1.80 -0.70 0.20 -0.30

1650 6600 33198

[1.6.6] Osova sila

[1.7.0] Kombinace zatizeni
[1.7.1] Mezni stav unostosti (ULS)

LCC

ULS1 1.00 [ 1.35 Vlastni tiha + 1.35 Vl.tiha izolace + 1.35 P¥itizeni + 0.75 Zatizeni snéhem +
0.75 Snéhova akumulace ]

uLs2 1.00 [ 1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 Pfitizeni + 1.5 Zatizeni
snéhem + 1.5 Snéhova akumulace ]
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LCC

ULS3 1.00 [ 1.35 Vlastni tiha + 1.35 Vl.tiha izolace + 1.35 PFitizeni + 0.75 Zatizeni snéhem +
0.75 Snéhova akumulace + 0.9 SW2 ]

ULS4 1.00 [ 1.35 Vlastni tiha + 1.35 Vl.tiha izolace + 1.35 PfitiZzeni + 0.75 Zatizeni snéhem +
0.75 Snéhova akumulace + 0.9 EW2 ]

ULS5 1.00 [ 1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 P¥itizeni + 1.5 ZatiZeni
snéhem + 1.5 Snéhova akumulace + 0.9 SW2 |

ULS6 1.00 [ 1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 Pfitizeni + 1.5 Zatizenf
snéhem + 1.5 Snéhova akumulace + 0.9 EW2 |

ULS7 1.00 [ 1.1475 Viastni tiha + 1.1475 Vl.tiha izolace + 1.1475 Pfitizeni + 0.75 Zatizeni
snéhem + 0.75 Snéhova akumulace + 1.5 SW2 |

ULS8 1.00 [ 1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 Pritizeni + 0.75 Zatizeni
shéhem + 0.75 Snéhova akumulace + 1.5 EW2 |

ULS9 1.00 [ 1 Vlastni tiha + 1 Vl.tiha izolace + 1.5 SW1 ]

ULS10 1.00 [ 1 Vlastni tiha + 1 Vl.tiha izolace + 1.5 EW1 ]

[1.7.2] Mezni stav pouzitelnosti (SLS)

LCC
SLS1 1 Vlastni tiha + 1 Vl.tiha izolace + 1 Pfitizeni + 1 Zatizeni snéhem + 1 Snéhova
lakumulace
SLS2 1 Vlastni tiha + 1 Vl.tiha izolace + 1 Pfitizeni + 1 Zatizeni snéhem + 1 Snéhova
fakumulace + 0.6 SW2
SLS3 1 Vlastni tiha + 1 Vl.tiha izolace + 1 Pfitizeni + 1 Zatizeni snéhem + 1 Snéhova
kumulace + 0.6 EW2
SLS4 1 Vlastni tiha + 1 Vl.tiha izolace + 1 Pfitizeni + 0.5 Zatizeni snéhem + 0.5 Snéhova
akumulace + 1 SW2
SLS5 1 Vlastni tiha + 1 Vl.tiha izolace + 1 Pfitizeni + 0.5 Zatizeni snéhem + 0.5 Snéhova
kumulace + 1 EW2
SLS6 1 Vlastni tiha + 1 Vl.tiha izolace + 1 SW1
SLS7 1 Vlastni tiha + 1 Vl.tiha izolace + 1 EW1

[2.0.0] Vysledky

[2.1.0] Podporové reakce pro kombinace ULS (lokalni soufadnice)

Podpéra RzEd

[kN]
ULS1 uLs2 ULS3 ULS4 ULS5S ULS6 ULS7 uLss
1 4.06 7.45 5.04 1.79 8.43 5.19 5.60 0.19
2 7.66 13.87 9.83 5.16 16.04 11.37 11.08 3.30
3 715 12.79 9.39 7.83 15.03 13.47 10.68 8.08
4 8.45 15.16 11.06 11.19 17.76 17.89 12.56 12.78
5 8.17 14.64 10.69 10.66 1717 17.13 12.15 12.09
6 8.17 14.64 10.69 10.70 17.17 17.17 12.15 1217
7 8.45 15.16 11.06 11.05 17.76 17.76 12.56 12.56
8 7.15 12.79 9.39 9.39 15.03 15.03 10.68 10.68
9 7.66 13.87 9.83 9.83 16.04 16.04 11.08 11.08
10 4.06 7.45 5.04 5.04 8.43 8.43 5.60 5.60
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Podpéra RzEq
[kN]
ULS9 ULsS10
1 -6.26 -5.07
2 -12.45 -6.60
3 -9.23 -3.47
4 -11.16 -2.31
5 -10.74 -2.38
6 -10.74 -2.34
7 -11.16 -2.42
8 -9.23 -2.08
9 -12.45 -2.01
10 -6.26 -0.91

[2.2.0] Prabéh vnitfnich sil (lokalni souf. systém)

ULS1 (1.35 Vlastni tiha + 1.35 Vl.tiha izolace + 1.35 Pfitizeni + 0.75 Zatizeni snéhem
+ 0.75 Snéhova akumulace)

Rozpéti Soufadnic| My,ed VzEd Mzeq Muw,ed Nxgd
e
[mm] [kNm] [kN] [kNm] [kNmZ2] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.12 -0.71 0.01 0.01 0.00
1 0 -0.12 3.34 0.01 0.01 0.00
1 1656 2.52 -0.11 -0.18 -0.01 0.00
1 3626 -1.41 -3.81 0.03 -0.01 0.00
1 3950 -2.74 -4.37 0.10 -0.01 0.00
2 0 -2.74 3.20 0.10 -0.01 0.00
2 629 -1.00 2.23 0.04 0.00 0.00
2 1962 0.51 0.04 0.06 0.01 0.00
2 3626 -1.71 -2.70 0.36 0.00 0.00
2 3950 -2.67 -3.23 0.46 -0.01 0.00
3 0 -2.67 3.92 0.46 -0.01 0.00
3 324 -1.49 3.38 0.27 -0.01 0.00
3 2356 2.00 0.05 -0.66 0.00 0.00
3 4676 -2.31 -3.77 0.58 0.00 0.00
3 5000 -3.62 -4.30 0.82 0.00 0.00
4 0 -3.62 416 0.82 0.00 0.00
4 324 -2.36 3.62 0.59 0.00 0.00
4 2500 1.63 0.05 -0.63 -0.01 0.00
4 4676 -2.15 -3.53 0.54 0.00 0.00
4 5000 -3.38 -4.06 0.76 0.00 0.00
5 0 -3.38 4.11 0.76 0.00 0.00
5 324 -2.14 3.58 0.54 0.00 0.00
5 2500 1.75 0.00 -0.67 -0.01 0.00
5 4676 -2.14 -3.58 0.54 0.00 0.00
5 5000 -3.38 -4.11 0.76 0.00 0.00
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Rozpéti Souradnic| My,ed VzEd Mz,Ed Mw.Ed Nxed
e
[mm] [kNm] [kN] [kNm] [kNm2] [kN]
6 0 -3.38 4.06 0.76 0.00 0.00
6 324 -2.15 3.53 0.54 0.00 0.00
6 2500 1.63 -0.05 -0.63 -0.01 0.00
6 4676 -2.36 -3.62 0.59 0.00 0.00
6 5000 -3.62 -4.16 0.82 0.00 0.00
7 0 -3.62 4.30 0.82 0.00 0.00
7 324 -2.31 3.77 0.58 0.00 0.00
7 2648 2.00 -0.05 -0.66 0.00 0.00
7 4676 -1.49 -3.38 0.27 -0.01 0.00
7 5000 -2.67 -3.92 0.46 -0.01 0.00
8 0 -2.67 3.23 0.46 -0.01 0.00
8 324 -1.71 2.70 0.36 0.00 0.00
8 1988 0.51 -0.04 0.06 0.01 0.00
8 3321 -1.00 -2.23 0.04 0.00 0.00
8 3950 -2.74 -3.29 0.10 -0.01 0.00
9 0 -2.74 4.37 0.10 -0.01 0.00
9 324 -1.41 3.81 0.03 -0.01 0.00
9 2342 2.52 0.01 -0.18 -0.01 0.00
9 3950 -0.12 -3.34 0.01 0.01 0.00
Ext 0 -0.12 0.71 0.01 0.01 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS2 (1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 P¥itizeni + 1.5 Zatizeni
snéhem + 1.5 Snéhova akumulace)

Rozpéti Souradnic| Myed VzEd MzEd MwEd Nx Ed
e
[mm] [kNm] [kN] [kNm] [kNm?] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.21 -1.31 0.01 0.06 0.00
1 0 -0.21 6.14 0.01 0.06 0.00
1 1656 4.63 -0.20 -0.24 -0.04 0.00
1 3626 -2.56 -6.93 -0.04 0.01 0.00
1 3950 -4.97 -7.95 0.16 0.01 0.00
2 0 -4.97 5.92 0.16 0.01 0.00
2 629 -1.85 4.01 0.07 0.01 0.00
2 1962 0.89 0.08 0.09 0.01 0.00
2 3626 -3.06 -4.82 0.67 -0.01 0.00
2 3950 -4.77 -5.77 0.83 -0.02 0.00
3 0 -4.77 7.02 0.83 -0.02 0.00
3 324 -2.65 6.07 0.49 -0.01 0.00
3 2356 3.59 0.08 -1.18 -0.01 0.00
3 4676 -4.15 -6.75 1.05 -0.01 0.00
3 5000 -6.50 -7.71 1.47 -0.01 0.00
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Rozpéti Souradnic| MyEd VzEd Mzeq Muw,Ed NxEd
e
[mm] [KNm] [kN] [kNm] [kNm?2] [kN]
4 0 -6.50 7.45 1.47 -0.01 0.00
4 324 -4.24 6.50 1.07 -0.01 0.00
4 2500 2.92 0.09 -1.13 -0.01 0.00
4 4676 -3.86 -6.32 0.97 -0.01 0.00
4 5000 -6.07 -7.28 1.36 -0.01 0.00
5 0 -6.07 7.37 1.36 -0.01 0.00
B 324 -3.83 6.41 0.96 -0.01 0.00
L) 2500 3.14 0.00 -1.19 -0.01 0.00
B 4676 -3.83 -6.41 0.96 -0.01 0.00
5 5000 -6.07 -7.37 1.36 -0.01 0.00
6 0 -6.07 7.28 1.36 -0.01 0.00
6 324 -3.86 6.32 0.97 -0.01 0.00
6 2500 292 -0.09 -1.13 -0.01 0.00
6 4676 -4.24 -6.50 1.07 -0.01 0.00
6 5000 -6.50 -7.45 1.47 -0.01 0.00
7 0 -6.50 7.71 1.47 -0.01 0.00
7 324 -4.15 6.75 1.05 -0.01 0.00
7 2648 3.59 -0.09 -1.18 -0.01 0.00
7 4676 -2.65 -6.07 0.49 -0.01 0.00
7 5000 -4.77 -7.02 0.83 -0.02 0.00
8 0 -4.77 5.77 0.83 -0.02 0.00
8 324 -3.06 4.82 0.67 -0.01 0.00
8 1088 0.89 -0.08 0.09 0.01 0.00
8 3321 -1.85 -4.01 0.07 0.01 0.00
8 3950 -4.97 -5.92 0.16 0.01 0.00
9 0 -4.97 7.95 0.16 0.01 0.00
9 324 -2.56 6.93 -0.04 0.01 0.00
9 2342 4.63 0.03 -0.24 -0.04 0.00
9 3950 -0.21 -6.14 0.01 0.06 0.00
Ext 0 -0.21 1.31 0.01 0.06 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS3 (1.35 Vlastni tiha + 1.35 Vl.tiha izolace + 1.35 Pfitizeni + 0.75 ZatiZzeni snéhem
+ 0.75 Snéhova akumulace + 0.9 SW2)

Rozpéti Souradnic| Myked VzEd MzEd Mw,eEd Nx.Ed
e

[mm] [kNm] [kN] [kNm] [kNm?2] [kN]

Ext 0 0.00 0.00 0.00 0.00 0.00

Ext 324 -0.14 -0.88 0.01 0.03 0.00

1 0 -0.14 4.16 0.01 0.03 0.00

1 1656 3.15 -0.13 -0.18 -0.02 0.00

1 3626 -1.81 -4.83 -0.02 0.00 0.00

1 3950 -3.49 -5.56 0.07 0.01 0.00
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Rozpéti Souradnic| Mygd VzEd MzEd Mw Ed Nx.gd
e
[mm] [KNm] [kN] [kNm] [kNm?2] [kN]
2 0 -3.49 4.27 0.07 0.01 0.00
2 629 -1.25 2.89 0.04 0.00 0.00
2 1962 0.69 0.02 0.09 0.01 0.00
2 3626 -2.25 -3.56 0.47 0.00 0.00
2 3950 -3.51 -4.25 0.57 -0.01 0.00
3 0 -3.51 5.13 0.57 -0.01 0.00
3 324 -1.97 4.43 0.34 -0.01 0.00
3 2356 2.61 0.07 -0.86 0.00 0.00
3 4676 -3.03 -4.92 0.76 0.00 0.00
3 5000 -4.73 -5.62 1.05 0.00 0.00
4 0 -4.73 5.44 1.05 0.00 0.00
4 324 -3.09 4.74 0.77 0.00 0.00
4 2500 2.14 0.06 -0.84 -0.01 0.00
4 4676 -2.82 -4.62 0.70 0.00 0.00
4 5000 -4.43 -6.32 0.98 0.00 0.00
5 0 -4.43 5.38 0.98 0.00 0.00
5 324 -2.80 4.68 0.70 0.00 0.00
5 2500 2.29 0.00 -0.89 -0.01 0.00
5 4676 -2.80 -4.68 0.70 0.00 0.00
5 5000 -4.43 -5.38 0.98 0.00 0.00
6 0 -4.43 5.32 0.98 0.00 0.00
6 324 -2.82 4.62 0.70 0.00 0.00
6 2500 214 -0.06 -0.84 -0.01 0.00
6 4676 -3.09 -4.74 0.77 0.00 0.00
6 5000 -4.73 -5.44 1.05 0.00 0.00
7 0 -4.73 5.62 1.05 0.00 0.00
7 324 -3.03 4.92 0.76 0.00 0.00
7 2648 2.61 -0.07 -0.86 0.00 0.00
7 4676 -1.97 -4.43 0.34 -0.01 0.00
7 5000 -3.51 -5.13 0.57 -0.01 0.00
8 0 -3.51 4.25 0.57 -0.01 0.00
8 324 -2.25 3.56 0.47 0.00 0.00
8 1988 0.69 -0.02 0.09 0.01 0.00
8 3321 -1.25 -2.89 0.04 0.00 0.00
8 3950 -3.49 -4.27 0.07 0.01 0.00
9 0 -3.49 5.56 0.07 0.01 0.00
9 324 -1.81 4.83 -0.02 0.00 0.00
9 2342 3.16 0.01 -0.17 -0.02 0.00
9 3950 -0.14 -4.16 0.01 0.03 0.00
Ext 0 -0.14 0.88 0.01 0.03 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS4 (1.35 Viastni tiha + 1.35 VLl.tiha izolace + 1.35 P¥itiZzeni + 0.75 Zatizeni snéhem



Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

+ 0.75 Snéhova akumulace + 0.9 EW2)

Rozpéti Souradnic| Mygd Vzgd Mzed Muw Ed Nxgd
e
mm] | [kNm] [kN] [kNm] | [kNm2 | [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.04 -0.22 0.01 -0.01 0.00
1 0 -0.04 1.57 0.01 -0.01 0.00
1 1876 1.71 -0.08 -0.21 0.01 0.00
1 3626 -0.71 -2.63 -0.01 -0.01 0.00
1 3950 -1.63 -3.06 0.06 -0.01 0.00
2 0 -1.63 2.10 0.06 -0.01 0.00
2 629 -0.57 1.29 0.03 0.00 0.00
2 3626 -2.26 -2.42 0.50 0.00 0.00
2 3950 -3.11 -2.82 0.60 -0.01 0.00
3 0 -3.11 5.01 0.60 -0.01 0.00
3 324 -1.69 433 0.35 -0.01 0.00
3 2356 2.77 -0.04 -0.94 0.00 0.00
3 4676 -3.10 -5.03 0.78 0.00 0.00
3 5000 -4.84 -5.72 1.09 0.00 0.00
4 0 -4.84 5.46 1.09 0.00 0.00
4 324 -3.19 4.77 0.81 0.00 0.00
4 2574 210 -0.07 -0.79 -0.01 0.00
4 4676 -2.80 -4.59 0.70 0.00 0.00
4 5000 -4.40 -5.29 0.97 0.00 0.00
5 0 -4.40 5.37 0.97 0.00 0.00
5 324 -2.77 4.67 0.69 0.00 0.00
5 2500 2.30 -0.01 -0.89 -0.01 0.00
5 4676 -2.81 -4.69 0.70 0.00 0.00
5 5000 -4.44 -5.38 0.98 0.00 0.00
6 0 -4.44 5.32 0.98 0.00 0.00
6 324 -2.83 4.62 0.70 0.00 0.00
6 2500 214 -0.06 -0.84 -0.01 0.00
6 4676 -3.08 -4.74 0.77 0.00 0.00
6 5000 -4.73 -5.43 1.05 0.00 0.00
7 0 -4.73 5.62 1.05 0.00 0.00
7 324 -3.02 492 0.76 0.00 0.00
7 2648 2.61 -0.07 -0.86 0.00 0.00
7 4676 -1.97 -4.44 0.34 -0.01 0.00
7 5000 -3.52 -5.13 0.57 -0.01 0.00
8 0 -3.52 4.25 0.57 -0.01 0.00
8 324 -2.25 3.56 0.47 0.00 0.00
8 1988 0.69 -0.02 0.09 0.01 0.00
8 3321 -1.25 -2.89 0.04 0.00 0.00
8 3950 -3.49 -4.27 0.07 0.01 0.00
9 0 -3.49 5.56 0.07 0.01 0.00
9 324 -1.81 4.83 -0.02 0.00 0.00
9 2342 3.16 0.01 -0.17 -0.02 0.00
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Luka$ Hrazdira

Rozpéti Souradnic| Mykd VzEd Mz Ed Mw,ed NxEd
e

[mm] [kNm] [kN] [kNm] [kNm?] [kN]

9 3950 -0.14 -4.16 0.01 0.03 0.00

Ext 0 -0.14 0.88 0.01 0.03 0.00

Ext 324 0.00 0.00 0.00 0.00 0.00

ULS5 (1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 PfitiZzeni + 1.5 Zatizeni
snéhem + 1.5 Snéhova akumulace + 0.9 SW2)

Rozpéti Souradnic| Mygd VzEd M:.Ed Mw,ed Nx Ed
e
[mm] [kNm] [kN] [kNm] [kNmZ] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.24 -1.48 0.01 0.10 0.00
1 0 -0.24 6.95 0.01 0.10 0.00
1 1656 5.27 -0.23 -0.16 -0.06 0.00
1 3626 -2.96 -7.95 -0.12 0.01 0.00
1 3950 -5.73 -9.14 0.10 0.03 0.00
2 0 -5.73 6.90 0.10 0.03 0.00
2 629 -2.09 4.67 0.05 0.02 0.00
2 1962 1.07 0.07 0.10 0.01 0.00
2 3626 -3.59 -5.68 0.79 -0.01 0.00
2 3950 -5.62 -6.80 0.96 -0.02 0.00
3 0 -5.62 8.23 0.96 -0.02 0.00
3 324 -3.13 7.12 0.56 -0.01 0.00
3 2356 4.20 0.10 -1.39 -0.01 0.00
3 4676 -4.86 -7.91 1.23 -0.01 0.00
3 5000 -7.61 -9.03 1.71 -0.01 0.00
4 0 -7.61 8.73 1.71 -0.01 0.00
4 324 -4.96 7.61 1.24 -0.01 0.00
4 2500 3.43 0.10 -1.34 -0.01 0.00
4 4676 -4.53 -7.41 1.13 -0.01 0.00
4 5000 -7.11 -8.53 1.58 -0.01 0.00
5 0 -7.11 8.63 1.58 -0.01 0.00
5 324 -4.50 7.51 1.12 -0.01 0.00
5 2500 3.68 0.00 -1.42 -0.01 0.00
5 4676 -4.50 -7.51 1.12 -0.01 0.00
5 5000 -7.11 -8.63 1.58 -0.01 0.00
6 0 -7.11 8.53 1.58 -0.01 0.00
6 324 -4.53 7.41 1.13 -0.01 0.00
6 2500 3.43 -0.10 -1.34 -0.01 0.00
6 4676 -4.96 -7.61 1.24 -0.01 0.00
6 5000 -7.61 -8.73 1.71 -0.01 0.00
7 0 -7.61 9.03 1.71 -0.01 0.00
7 324 -4.86 7.91 1.23 -0.01 0.00
7 2648 4.20 -0.11 -1.39 -0.01 0.00
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Projekt. PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Souradnic| MyEkd VzEd Mz,Ed Muw,ed Nx.Ed
e
[mm] [kNm] [kN] [kNm] [kNm?] [kN]
7 4676 -3.13 -7.12 0.56 -0.01 0.00
7 5000 -5.62 -8.23 0.96 -0.02 0.00
8 0 -5.62 6.80 0.96 -0.02 0.00
8 324 -3.59 5.68 0.79 -0.01 0.00
8 1988 1.07 -0.07 0.10 0.01 0.00
8 3321 -2.09 -4.67 0.05 0.02 0.00
8 3950 -5.73 -6.90 0.10 0.03 0.00
9 0 -5.73 9.14 0.10 0.03 0.00
9 324 -2.96 7.95 -0.12 0.01 0.00
9 2342 5.27 0.03 -0.16 -0.06 0.00
9 3950 -0.24 -6.95 0.01 0.10 0.00
Ext 0 -0.24 1.48 0.01 0.10 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS6 (1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 P¥itizeni + 1.5 ZatiZzeni
snéhem + 1.5 Snéhova akumulace + 0.9 EW2)

Rozpéti Soufadnic| Mygq VzEd MzEq Muw,Ed Nx.ed
e
[mm] [kNm] [kN] [kNm] [(kNm?2] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.13 -0.82 0.01 0.03 0.00
1 0 -0.13 4.37 0.01 0.03 0.00
1 1766 3.79 -0.18 -0.34 -0.02 0.00
1 3626 -1.85 -5.75 -0.03 -0.01 0.00
1 3950 -3.86 -6.64 0.14 -0.01 0.00
2 0 -3.86 4.73 0.14 -0.01 0.00
2 629 -1.41 3.07 0.07 0.00 0.00
2 1850 0.45 -0.03 0.14 0.01 0.00
2 3626 -3.61 -4.54 0.80 -0.01 0.00
2 3950 -5.21 -5.36 0.97 -0.02 0.00
3 0 -5.21 8.11 0.97 -0.02 0.00
3 324 -2.76 7.01 0.56 -0.01 0.00
3 2356 4.36 0.00 -1.46 -0.01 0.00
3 4676 -4.94 -8.01 1.25 -0.01 0.00
3 5000 -7.72 -9.13 1.74 -0.01 0.00
4 0 -7.72 8.76 1.74 -0.01 0.00
4 324 -5.06 7.64 1.28 -0.01 0.00
4 2500 3.39 0.13 -1.33 -0.01 0.00
4 4676 -4.51 -7.39 1.13 -0.01 0.00
4 5000 -7.08 -8.51 1.57 -0.01 0.00
5 0 -7.08 8.63 1.57 -0.01 0.00
5 324 -4.47 7.51 112 -0.01 0.00
5 2500 3.69 -0.01 -1.42 -0.01 0.00
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Souradnic| My,ed VzEd MzEed Muw.Ed NxEgd
e
[mm] [kNm] [kN] [kNm] [kNm?Z] [kN]
5 4676 -4.50 -7.52 1.13 -0.01 0.00
5 5000 -7.12 -8.64 1.58 -0.01 0.00
6 0 712 8.54 1.58 -0.01 0.00
6 324 -4.54 7.42 1.14 -0.01 0.00
6 2500 3.43 -0.10 -1.34 -0.01 0.00
6 4676 -4,.96 -7.61 1.24 -0.01 0.00
6 5000 -7.61 -8.73 1.70 -0.01 0.00
7 0 -7.61 9.03 1.70 -0.01 0.00
7 324 -4.86 7.91 1.23 -0.01 0.00
7 2648 4.20 -0.11 -1.39 -0.01 0.00
7 4676 -3.13 -7.12 0.56 -0.01 0.00
7 5000 -5.62 -8.23 0.96 -0.02 0.00
8 0 -5.62 6.80 0.96 -0.02 0.00
8 324 -3.59 5.68 0.79 -0.01 0.00
8 1088 1.07 -0.07 0.10 0.01 0.00
8 3321 -2.09 -4.67 0.05 0.02 0.00
8 3950 -5.73 -6.90 0.10 0.03 0.00
9 0 -5.73 9.14 0.10 0.03 0.00
9 324 -2.96 7.95 -0.12 0.01 0.00
9 2342 5.27 0.03 -0.16 -0.06 0.00
9 3950 -0.24 -6.95 0.01 0.10 0.00
Ext 0 -0.24 1.48 0.01 0.10 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS7 (1.1475 Vlastni tiha + 1.1475 VLl.tiha izolace + 1.1475 P¥fitizeni + 0.75 Zatizeni
snéhem + 0.75 Snéhova akumulace + 1.5 SW2)

Rozpéti Soufadnic| Myed VzEd Mzed Muw.ed NxEed
e
[mm] [kNm] [kN] [kNm] [kNm32] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 -0.16 -0.97 0.01 0.04 0.00
1 0 -0.16 4.63 0.01 0.04 0.00
1 1656 3.562 -0.15 -0.16 -0.02 0.00
1 3626 -2.04 -5.42 -0.05 0.01 0.00
1 3950 -3.93 -6.25 0.04 0.01 0.00
2 0 -3.93 4.84 0.04 0.01 0.00
2 629 -1.39 3.27 0.03 0.01 0.00
2 1962 0.80 0.01 0.11 0.01 0.00
2 3626 -2.56 -4.05 0.53 0.00 0.00
2 3950 -4.00 -4.85 0.64 -0.01 0.00
3 0 -4,00 5.83 0.64 -0.01 0.00
3 324 -2.24 5.04 0.38 -0.01 0.00
3 2356 2.96 0.08 -0.99 0.00 0.00
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Souradnic| My,ed VzEd MzEed Mw,Ed Nx Ed
e
[mm] [kNm] [kN] [kNm] [kNm?] [kN]
3 4676 -3.44 -5.59 0.86 0.00 0.00
3 5000 -5.38 -6.38 1.19 0.00 0.00
4 0 -5.38 6.18 1.19 0.00 0.00
4 324 -3.50 5.39 0.87 0.00 0.00
4 2500 243 0.07 -0.97 -0.01 0.00
4 4676 -3.21 -5.25 0.80 0.00 0.00
4 5000 -5.04 -6.04 1.10 0.00 0.00
5 0 -5.04 6.11 1.10 0.00 0.00
5 324 -3.18 5.32 0.79 0.00 0.00
5 2500 2.60 0.00 -1.02 -0.01 0.00
5 4676 -3.18 -5.32 0.79 0.00 0.00
5 5000 -5.04 -6.11 1.10 0.00 0.00
6 0 -5.04 6.04 1.10 0.00 0.00
6 324 -3.21 5.25 0.80 0.00 0.00
6 2500 2.43 -0.07 -0.97 -0.01 0.00
6 4676 -3.50 -5.39 0.87 0.00 0.00
6 5000 -5.38 -6.18 1.19 0.00 0.00
7 0 -5.38 6.38 1.19 0.00 0.00
7 324 -3.44 5.59 0.86 0.00 0.00
7 2648 2.96 -0.09 -0.98 0.00 0.00
7 4676 -2.24 -5.04 0.38 -0.01 0.00
7 5000 -4.00 -5.83 0.64 -0.01 0.00
8 0 -4.00 4.85 0.64 -0.01 0.00
8 324 -2.56 4.05 0.53 0.00 0.00
8 1988 0.80 -0.01 0.11 0.01 0.00
8 3321 -1.39 -3.27 0.03 0.01 0.00
8 3950 -3.93 -4.84 0.04 0.01 0.00
9 0 -3.93 6.25 0.04 0.01 0.00
9 324 -2.04 5.42 -0.05 0.01 0.00
9 2342 3.52 0.01 -0.16 -0.02 0.00
9 3950 -0.16 -4.63 0.01 0.04 0.00
Ext 0 -0.16 0.97 0.01 0.04 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

ULS8 (1.1475 Vlastni tiha + 1.1475 Vl.tiha izolace + 1.1475 P¥itizeni + 0.75 Zatizeni
snéhem + 0.75 Snéhova akumulace + 1.5 EW2)

Rozpéti Soufadnic| My,ed VzEd Mz Ed Mw,ed Nx.gd
e

fmm] [kNm] [kN] [kNm] [kNm2] [kN]

Ext 0 0.00 0.00 0.00 0.00 0.00

Ext 324 0.02 0.12 0.01 -0.02 0.00

1 0 0.02 0.32 0.01 -0.02 0.00

1 2095 1.19 -0.02 -0.22 0.01 0.00
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Projekt. PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Soufadnic| My,eq VzEd MzEeq Mw Ed Nx Ed
e
[mm] [kNm] [kN] [kNm] [kNm32] [kN]
1 3626 -0.20 -1.75 -0.04 -0.01 0.00
1 3950 -0.83 -2.09 0.03 -0.01 0.00
2 0 -0.83 1.22 0.03 -0.01 0.00
2 629 -0.26 0.61 0.03 0.00 0.00
2 3626 -2.58 -2.16 0.58 0.00 0.00
2 3950 -3.33 -2.46 0.69 -0.01 0.00
3 0 -3.33 5.62 0.69 -0.01 0.00
3 324 -1.62 4.87 0.40 -0.01 0.00
3 2284 3.23 0.08 -1.06 0.00 0.00
3 4676 -3.56 -5.76 0.90 -0.01 0.00
3 5000 -5.56 -6.56 1.25 0.00 0.00
4 0 -5.56 6.22 1.25 0.00 0.00
4 324 -3.67 5.43 0.93 0.00 0.00
4 2574 237 -0.07 -0.90 0.00 0.00
4 4676 -3.17 -5.20 0.79 0.00 0.00
4 5000 -4.99 -6.00 1.09 0.00 0.00
5 0 -4.99 6.10 1.09 0.00 0.00
5 324 -3.14 5.31 0.78 0.00 0.00
5 2500 2,62 -0.01 -1.02 -0.01 0.00
5 4676 -3.19 -5.33 0.79 0.00 0.00
5 5000 -5.05 -6.12 1.11 0.00 0.00
6 0 -5.05 6.04 1.1 0.00 0.00
6 324 -3.22 5.25 0.80 0.00 0.00
6 2500 243 -0.07 -0.96 -0.01 0.00
6 4676 -3.50 -5.38 0.87 0.00 0.00
6 5000 -5.38 -6.18 1.19 0.00 0.00
7 0 -5.38 6.38 1.19 0.00 0.00
7 324 -3.44 5.59 0.86 0.00 0.00
7 2648 2.96 -0.09 -0.98 0.00 0.00
7 4676 -2.24 -5.04 0.38 -0.01 0.00
7 5000 -4.00 -5.84 0.64 -0.01 0.00
8 0 -4.00 4.85 0.64 -0.01 0.00
8 324 -2.56 4.05 0.53 0.00 0.00
8 1988 0.80 -0.01 0.11 0.01 0.00
8 3321 -1.39 -3.27 0.03 0.01 0.00
8 3950 -3.93 -4.84 0.04 0.01 0.00
9 0 -3.93 6.25 0.04 0.01 0.00
9 324 -2.04 5.42 -0.05 0.01 0.00
9 2342 3.52 0.01 -0.16 -0.02 0.00
9 3950 -0.16 -4.63 0.01 0.04 0.00
Ext 0 -0.16 0.97 0.01 0.04 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793

Vypracoval: Luka$ Hrazdira

ULS9 (1 Vlastni tiha + 1 Vl.tiha izolace + 1.5 SW1)

Rozpéti Souradnic| Mykd VzEd Mz,Eq Mw,Ed NxEq
e
[mm] [kNm] [kN] [kNm] [kNm2] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 0.17 1.03 0.00 -0.05 0.00
1 0 0.17 -5.23 0.00 -0.05 0.00
1 1656 -4.13 0.03 0.15 0.02 0.00
1 3626 2.09 6.29 0.09 -0.03 0.00
1 3950 4.30 7.32 0.11 -0.07 0.00
2 0 4.30 -5.13 0.11 -0.07 0.00
2 629 1.70 -3.13 -0.01 -0.01 0.00
2 2074 -0.50 0.05 -0.18 0.03 0.00
2 3626 2.18 3.40 -0.44 -0.02 0.00
2 3950 3.40 410 -0.48 -0.05 0.00
3 0 3.40 -5.13 -0.48 -0.05 0.00
3 324 1.86 -4.43 -0.28 -0.02 0.00
3 2356 -2.68 -0.03 0.92 -0.02 0.00
3 4676 3.06 4.98 -0.75 -0.01 0.00
3 5000 4.79 5.68 -1.00 -0.03 0.00
4 0 4.79 -5.47 -1.00 -0.03 0.00
4 324 3.13 -4.78 -0.76 -0.01 0.00
4 2500 -2.14 -0.07 0.89 -0.04 0.00
4 4676 2.83 4.63 -0.69 -0.01 0.00
4 5000 4.45 5.34 -0.92 -0.03 0.00
5 0 4.45 -5.41 -0.92 -0.03 0.00
5 324 2.81 -4.71 -0.68 -0.01 0.00
5 2500 -2.31 0.00 0.94 -0.04 0.00
5 4676 2.81 4,71 -0.68 -0.01 0.00
5 5000 4.45 5.41 -0.92 -0.03 0.00
6 0 4.45 -5.34 -0.92 -0.03 0.00
6 324 2.83 -4.63 -0.69 -0.01 0.00
6 2500 -2.14 0.07 0.89 -0.04 0.00
6 4676 3.13 4.78 -0.76 -0.01 0.00
6 5000 479 5.47 -1.00 -0.03 0.00
7 0 4.79 -5.68 -1.00 -0.03 0.00
7 324 3.06 -4.98 -0.75 -0.01 0.00
7 2648 -2.68 0.04 0.91 -0.02 0.00
7 4676 1.86 4.43 -0.28 -0.02 0.00
7 5000 3.40 5.13 -0.48 -0.05 0.00
8 0 3.40 -4.10 -0.48 -0.05 0.00
8 324 2.18 -3.40 -0.44 -0.02 0.00
8 1876 -0.50 -0.05 -0.18 0.03 0.00
8 3321 1.70 3.13 -0.01 -0.01 0.00
8 3950 4.30 5.13 0.11 -0.07 0.00
9 0 4.30 -7.32 0.11 -0.07 0.00
9 324 2.09 -6.29 0.09 -0.03 0.00
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Projekt. PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Souradnic| My.kd Vz,Ed MzEd Muw Ed Nx,Ed
€

[mm] [kNm] [kN] [kNm] [kNm2] [kN]

9 2342 -4.13 0.12 0.15 0.02 0.00

9 3950 0.17 5.23 0.00 -0.05 0.00

Ext 0 0.17 -1.03 0.00 -0.05 0.00

Ext 324 0.00 0.00 0.00 0.00 0.00

ULS10 (1 Vlastni tiha + 1 Vl.tiha izolace + 1.5 EW1)

Rozpéti Soufadnic| Mykd VzEd Mzeq Mw,ed Nx.Ed
e
[mm] [kNm] [kN] [kNm] [kNm2] [kN]
Ext 0 0.00 0.00 0.00 0.00 0.00
Ext 324 0.17 1.03 0.00 -0.05 0.00
1 0 0.17 -4,04 0.00 -0.05 0.00
1 1326 -2.40 0.17 0.04 0.02 0.00
1 3626 1.48 3.20 0.01 -0.02 0.00
1 3950 2.59 3.63 0.02 -0.04 0.00
2 0 2.59 -2.97 0.02 -0.04 0.00
2 629 0.98 -2.14 -0.01 -0.01 0.00
2 2297 -0.77 0.05 -0.02 0.02 0.00
2 3626 0.47 1.80 -0.06 -0.01 0.00
2 3950 1.12 2.23 -0.07 -0.03 0.00
3 0 1.12 -1.24 -0.07 -0.03 0.00
3 324 0.75 -1.06 -0.04 -0.01 0.00
3 2574 -0.44 0.00 0.14 0.00 0.00
3 4676 0.60 0.99 -0.14 0.00 0.00
3 5000 0.94 1.14 -0.18 -0.01 0.00
4 0 0.94 -1.17 -0.18 -0.01 0.00
4 324 0.59 -1.02 -0.13 0.00 0.00
4 2500 -0.50 0.01 0.21 -0.01 0.00
4 4676 0.64 1.04 -0.15 0.00 0.00
4 5000 1.00 1.19 -0.20 -0.01 0.00
5 0 1.00 -1.19 -0.20 -0.01 0.00
5 324 0.64 -1.03 -0.15 0.00 0.00
5 2500 -0.49 -0.01 0.21 -0.01 0.00
5 4676 0.61 1.02 -0.15 0.00 0.00
5 5000 0.97 1.17 -0.20 -0.01 0.00
6 0 0.97 -1.17 -0.20 -0.01 0.00
6 324 0.61 -1.01 -0.15 0.00 0.00
6 2500 -0.47 0.01 0.20 -0.01 0.00
6 4676 0.67 1.04 -0.16 0.00 0.00
6 5000 1.04 1.19 -0.21 -0.01 0.00
7 0 1.04 -1.23 -0.21 -0.01 0.00
7 324 0.66 -1.08 -0.16 0.00 0.00
7 2574 -0.57 -0.01 0.20 -0.01 0.00
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti Souradnic| Myged VzEd MzEeq Mw Ed Nyx.ed
e
[mm] [kNm] [kN] [kNm] [kNm?2] [kN]
7 4676 0.44 0.98 -0.06 -0.01 0.00
7 5000 0.79 1.13 -0.09 -0.01 0.00
8 0 0.79 -0.95 -0.09 -0.01 0.00
8 324 0.50 -0.80 -0.09 -0.01 0.00
8 1988 -0.18 -0.01 -0.04 0.01 0.00
8 3321 0.23 0.61 0.01 0.00 0.00
8 3950 0.70 0.91 0.04 -0.02 0.00
9 0 0.70 -1.10 0.04 -0.02 0.00
9 324 0.37 -0.95 0.03 -0.01 0.00
9 2342 -0.59 0.00 0.00 0.01 0.00
9 3950 0.03 0.76 0.00 -0.01 0.00
Ext 0 0.03 -0.15 0.00 -0.01 0.00
Ext 324 0.00 0.00 0.00 0.00 0.00

[2.3.0] Deformace (lok. souf. systém)

[3.0.0] Posouzeni

Posouzeni je uvadéno pouze v mistech, kde vyuziti prarfezu presahlo hodnotu 0.00

[3.1.0] Posouzeni napéti pro kombinace ULS (véetné posouzeni
stability)

[3.1.1] Posouzeni normalového napéti

Rozpéti LCC Souradnic od fya fya VyuZiti
e [N/mm?] | [N/mm?] | [N/mm?2] | prlfezu
[mm]

Ext ULS1 324 -22 398 398 0.06

ULS2 324 -103 398 398 0.26

ULS3 324 -45 398 398 0.11

ULS4 324 18 398 398 0.05

ULS5S 324 -160 398 398 0.40

ULS6 324 -45 398 398 0.11

ULSs7 324 -63 398 398 0.16

ULS8 324 33 398 398 0.08

ULS9 324 90 398 398 0.23

ULS10 324 85 398 398 0.21

1 ULSH1 1656 -142 398 398 0.36

ULS2 1656 -289 398 398 0.73

ULS3 1656 -188 398 398 0.47

ULS4 1876 85 398 398 0.21

ULS5 1656 -354 398 398 0.89

ULS6 1766 =213 398 398 0.54

ULS7 1656 =217 398 398 0.54

ULS8 2095 53 398 398 0.13




Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Rozpéti LCC Souradnic ad fya fya Vyuziti
e [N/mm?2] | [N/mm2] | [N/mm?] | prFezu
[mm]

ULS9 1656 250 398 398 0.63

ULS10 1326 153 398 398 0.38

2 ULS1 0 -91 397 397 0.23
ULS2 0 170 397 397 0.43

ULS3 0 120 397 397 0.30

ULS4 3626 -106 397 397 0.27

ULS5 0 205 397 397 0.52

ULS6 3626 -170 397 397 0.43

ULS7 0 139 397 397 0.35

ULS8 3626 -119 397 397 0.30

ULS9 0 -172 397 397 0.43

ULS10 0 -101 397 397 0.25

3 ULS1 2500 117 307 397 0.29
ULS2 2500 208 397 397 0.52

ULS3 2500 152 397 397 0.38

ULS4 2500 168 397 397 0.42

ULS5 2500 243 397 397 0.61

ULS6 2500 257 397 397 0.65

ULS7 2500 173 397 397 0.44

ULS8 2500 199 397 397 0.50

ULS9 2500 216 397 397 0.54

ULS10 324 -60 397 397 0.15

4 ULS1 2500 111 397 397 0.28
ULS2 2500 197 397 397 0.50

ULS3 2500 146 397 397 0.37

ULS4 2500 145 397 397 0.37

ULS5 2500 232 397 397 0.59

ULS6 2500 231 397 397 0.58

ULS7 2500 166 397 397 0.42

ULS8 2500 165 397 397 0.42

ULS9 2500 212 397 397 0.53

ULS10 2500 50 397 397 0.13

5 ULS1 2500 116 397 397 0.29
ULS2 2500 207 397 397 0.52

ULS3 2500 153 397 397 0.38

ULS4 2500 153 397 397 0.39

ULS5 2500 243 397 397 0.61

ULS6 2500 244 397 397 0.61

ULS7 2500 174 397 397 0.44

ULS8 2500 175 397 397 0.44

ULS9 2500 220 397 397 0.55

ULS10 2500 50 397 397 0.13

6 ULS1 2500 111 397 397 0.28
ULS2 2500 197 397 397 0.50
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti LCC Sourfadnic Gd fya fya Vyuziti
e [N/mm?2] | [N/mm?] | [N/mm?] | priiezu
[mm]

ULS3 2500 146 397 397 0.37

ULS4 2500 146 397 397 0.37

ULSS 2500 232 397 397 0.59

ULS6 2500 232 397 397 0.58

ULS7 2500 166 397 397 0.42

ULS8 2500 166 397 397 0.42

ULS9 2500 212 397 397 0.53

ULS10 2500 49 397 397 0.12

7 ULS1 2500 117 397 397 0.29

ULS2 2500 208 397 397 0.52

ULS3 2500 152 397 397 0.38

ULS4 2500 152 397 397 0.38

ULSS 2500 243 397 397 0.61

ULS6 2500 243 397 397 0.61

ULS7 2500 173 397 397 0.44

ULS8 2500 173 397 397 0.44

ULS9 2500 216 397 397 0.54

ULS10 2500 48 397 397 012

8 ULS1 3950 -91 397 397 0.23

ULS2 3950 170 397 397 0.43

ULS3 3950 120 397 397 0.30

ULS4 3950 120 397 397 0.30

ULS5 3950 205 397 397 0.52

ULS6 3950 205 397 397 0.52

ULS7 3950 139 397 397 0.35

ULS8 3950 139 397 397 0.35

ULSs9 3950 -172 397 397 0.43

ULS10 1765 -32 397 397 0.08

9 ULS1 2342 -143 308 398 0.36

ULS2 2342 -289 398 398 0.73

ULS3 2342 -188 398 398 0.47

ULS4 2342 -188 398 398 0.47

ULS5 2228 -353 398 398 0.89

ULS6 2228 -353 398 398 0.89

ULS7 2342 -217 398 398 0.54

ULS8 2342 =217 398 398 0.54

ULS9 2342 250 398 398 0.63

ULS10 2342 40 398 398 0.10

Ext ULS1 0 =22 398 398 0.06

ULS2 0 -103 398 398 0.26

ULS3 0 -45 398 398 0.11

ULS4 0 -45 398 398 0.11

ULS5 0 -160 398 398 0.40

ULS6 0 -160 398 398 0.40
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Rozpéti LCC Souradnic od fya fyd Vyuziti
e [N/mm?] | [N/mm?] | [N/'mm?] | prifezu
[mm]

ULS7 0 -63 398 398 0.16

ULS8 0 -63 398 398 0.16

ULS9 0 90 398 398 0.23

ULS10 0 24 398 398 0.06

[3.1.2] Posouzeni smykovych napéti
Rozpéti LCC Souradnic Td fya Tyd VyuZiti
e [N/mm2] | [N/mm?] | [N/mm2] | prlfezu
[mm]

Ext ULS1 324 -6 398 230 0.02

uLS2 324 -1 398 230 0.05

ULS3 324 -7 398 230 0.03

ULS4 324 -2 398 230 0.01

ULSS 324 -12 398 230 0.05

ULS6 324 -7 398 230 0.03

ULS7 324 -8 398 230 0.03

ULS8 324 1 398 230 0.00

ULS9 324 8 398 230 0.04

ULS10 324 8 398 230 0.04

1 ULS1 3626 -31 398 230 0.13

ULS2 3626 -56 398 230 0.24

ULS3 3626 -39 308 230 0.17

ULS4 3626 -21 398 230 0.09

ULS5 3626 -64 398 230 0.28

ULS6 3626 -46 398 230 0.20

ULS7 3626 -43 398 230 0.19

ULSS 3626 -14 308 230 0.06

ULS9 3626 50 398 230 0.22

ULS10 0 -32 398 230 0.14

2 ULS1 3626 -31 397 229 0.14

ULS2 3626 -56 397 229 0.25

ULS3 3626 -41 397 229 0.18

ULS4 3626 -28 397 229 0.12

ULS5 3626 -66 397 229 0.29

ULS6 3626 -53 397 229 0.23

ULS7 3626 -47 397 229 0.21

ULS8 3626 -25 397 229 0.11

ULS9 3626 40 397 229 0.17

ULS10 629 -25 397 229 0.11

3 ULS1 4676 -44 397 229 0.19

ULS2 4676 -79 397 229 0.34

ULS3 4676 -57 397 229 0.25

ULS4 4676 -59 397 229 0.26

ULS5 4676 -92 397 229 0.40
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Rozpéti LCC Souradnic Td fya Tyd Vyuziti
e [N/mm?] | [N/mm?] | [N/mm?2] | prafezu
[mm]

ULS6 4676 -93 397 229 0.41

ULS7 4676 -65 397 229 0.28

ULS8 4676 -67 397 229 0.29

ULS9 4676 58 397 229 0.25

ULS10 324 -12 397 229 0.05

4 ULS1 324 42 397 229 0.18
uLS2 324 76 397 229 0.33

ULS3 324 55 397 229 0.24

ULS4 324 56 397 229 0.24

ULS5 324 89 397 229 0.39

ULS6 324 89 397 229 0.39

uLs7 324 63 397 229 0.27

ULS8 324 63 397 229 0.28

ULS9 324 -56 397 229 0.24

uLs10 4676 12 397 229 0.05

5 ULS1 324 42 397 229 0.18
ULS2 324 75 397 229 0.33

ULS3 324 55 397 229 0.24

uLs4 4676 -55 397 229 0.24

ULS5 324 88 397 229 0.38

ULS6 4676 -88 397 229 0.38

uLs7 324 62 397 229 0.27

ULS8 4676 -62 397 229 0.27

ULS9 324 -55 397 229 0.24

uLs10 324 -12 397 229 0.05

6 ULS1 4676 -42 397 229 0.18
uLs2 4676 -76 397 229 0.33

ULS3 4676 -55 397 229 0.24

ULS4 4676 -55 397 229 0.24

ULSS 4676 -89 397 229 0.39

ULS6 4676 -89 397 229 0.39

ULSs7 4676 -63 397 229 0.27

uLss 4676 -63 397 229 0.27

ULS9 4676 56 397 229 0.24

ULS10 4676 12 397 229 0.05

7 uLs1 324 44 397 229 0.19
uLs2 324 79 397 229 0.34

ULS3 324 57 397 229 0.25

uLs4 324 57 397 229 0.25

ULS5 324 92 397 229 0.40

ULS6 324 92 397 229 0.40

ULS7 324 65 397 229 0.28

ULS8 324 65 397 229 0.28

ULS9 324 -58 397 229 0.25
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Rozpéti LCC Soufadnic Td fya Tyd Vyuziti
e [N/mm?] | [N/mm?] | [N/mm?2] | prafezu
[mm]

ULS10 324 -13 397 229 0.05

8 ULS1 324 31 397 229 0.14

ULS2 324 56 397 229 0.25

ULS3 324 41 397 229 0.18

ULS4 324 41 397 229 0.18

ULS5 324 66 397 229 0.29

ULS6 324 66 397 229 0.29

ULS7 324 a7 397 229 0.21

ULS8 324 47 397 229 0.21

ULS9 324 -40 397 229 0.17

ULS10 324 -9 397 229 0.04

9 ULS1 324 31 398 230 0.13

ULS2 324 56 398 230 0.24

ULS3 324 39 398 230 0.17

ULS4 324 39 398 230 0.17

ULS5 324 64 398 230 0.28

ULS6 324 64 398 230 0.28

ULS7 324 43 398 230 0.19

ULS8 324 43 398 230 0.19

ULS9 324 -50 398 230 0.22

ULS10 324 -8 398 230 0.03

Ext ULS1 0 6 398 230 0.02

ULS2 0 11 398 230 0.05

ULS3 0 7 398 230 0.03

ULS4 0 7 398 230 0.03

ULS5 0 12 398 230 0.05

ULS6 0 12 398 230 0.05

uLs7 0 8 398 230 0.03

ULS8 0 8 398 230 0.03

ULS9 0 -8 398 230 0.04

ULS10 0 -1 398 230 0.01

[3.1.3] Posouzeni interakce napéti (von Mises)
Rozpéti LCC Soufadnic Cwd fya fyd Vyuziti
e [Nf/mm2] | [N/mm?] | [N/mm?] | prliezu
[mm]

Ext ULS1 324 22 398 398 0.05

ULS2 324 103 398 398 0.23

ULS3 324 45 398 398 0.10

ULS4 324 18 398 398 0.04

ULS5 324 160 398 398 0.37

ULS6 324 45 398 398 0.10

ULS7 324 63 398 398 0.14

ULS8 324 33 398 398 0.08
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Projekt: PARKOVAC| OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Rozpéti LCC Soufradnic owd fya fya Vyuziti
e [N/mm2] | [N/mm?] | [N/mm?] | prliezu
[mm]

ULS9 324 a0 398 398 0.20

ULS10 324 85 398 398 0.19

1 ULS1 1656 142 398 398 0.33
ULS2 1656 289 398 398 0.66

ULS3 1656 188 398 398 0.43

ULS4 1876 85 398 398 0.19

ULS5 1656 354 398 398 0.81

ULS6 1766 213 308 398 0.49

ULS7 1656 217 398 398 0.49

ULS8 2095 53 398 398 0.12

ULS9 1656 250 398 308 0.57

ULS10 1326 153 398 398 0.35

2 ULS1 0 91 397 397 0.21
ULS2 0 170 397 397 0.39

ULS3 0 120 397 397 0.28

ULS4 3626 106 397 397 0.24

ULS5 0 205 397 397 0.47

ULS6 3626 171 397 397 0.39

ULS7 0 139 397 397 0.32

ULS8 3626 120 397 397 0.27

ULS9 0 172 397 397 0.39

ULS10 0 101 397 397 0.23

3 ULS1 2500 117 397 397 0.27
uLs2 2500 208 397 397 0.48

ULS3 2500 152 397 397 0.35

ULS4 2500 168 397 397 0.38

ULS5 2500 243 397 397 0.56

ULS6 2500 257 397 397 0.59

ULS7 2500 173 397 397 0.40

ULS8 2500 199 397 397 0.45

ULS9 2500 216 397 397 0.50

ULS10 324 60 397 397 0.14

4 ULS1 2500 111 397 397 0.25
ULS2 2500 197 397 397 0.45

ULS3 2500 146 397 397 0.33

ULS4 2500 145 397 397 0.33

ULS5 2500 232 397 397 0.53

ULS6 2500 231 397 397 0.53

ULS7 2500 166 397 397 0.38

ULS8 2500 165 397 397 0.38

ULS9 2500 212 397 397 0.49

ULS10 2500 50 397 397 0.11

5 ULS1 2500 116 397 397 0.27
ULS2 2500 207 397 397 0.47
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti LCC Souradnic ovd fya fyd Vyuziti
e [N/mm?2] | [N/mm?] | [N/mm?] | priifezu
[mm]

ULS3 2500 153 397 397 0.35

ULS4 2500 163 397 397 0.35

ULSS 2500 243 397 397 0.56

ULS6 2500 244 397 397 0.56

ULS7 2500 174 397 397 0.40

ULS8 2500 175 397 397 0.40

ULS9 2500 220 397 397 0.50

ULS10 2500 50 397 397 0.12

6 ULS1 2500 111 397 397 0.25
ULS2 2500 197 397 397 0.45

ULS3 2500 146 397 397 0.33

ULS4 2500 146 397 397 0.33

ULS5 2500 232 397 397 0.53

ULS6 2500 232 397 397 0.53

uLs7 2500 166 397 397 0.38

ULS8 2500 166 397 397 0.38

ULS9 2500 212 397 397 0.49

ULS10 2500 49 397 397 0.1

7 ULS1 2500 117 397 397 0.27
ULS2 2500 208 397 397 0.48

ULS3 2500 152 397 397 0.35

ULS4 2500 152 397 397 0.35

ULS5S 2500 243 397 397 0.56

ULS6E 2500 243 397 397 0.56

ULS7 2500 173 397 397 0.40

ULS8 2500 173 397 397 0.40

ULS9 2500 216 397 397 0.50

ULS10 2500 48 397 397 0.1

8 ULS1 3950 91 397 397 0.21
ULS2 3950 170 397 397 0.39

ULS3 3950 120 397 397 0.28

ULS4 3950 120 397 397 0.28

ULS5 3950 205 397 397 0.47

ULS6 3950 205 397 397 0.47

ULS7 3950 139 397 397 0.32

ULS8 3950 139 397 397 0.32

ULS9 3950 172 397 397 0.39

ULS10 1765 32 397 397 0.07

9 ULS1 2342 143 398 398 0.33
uLSs2 2342 289 398 398 0.66

ULS3 2342 188 398 398 0.43

uLS4 2342 188 398 398 0.43

ULS5 2228 354 398 398 0.81

ULS6 2228 354 398 398 0.81
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti LCC Souradnic owd fya fyd Vyuziti
e [N/mm?2] | [N/mm?] | [N/mm?] | prifezu
[mm]

ULS7 2342 217 398 398 0.50

ULS8 2342 217 398 398 0.50

ULS9 2342 250 398 398 0.57

ULS10 2342 40 398 398 0.09

Ext ULS1 0 22 398 398 0.05

ULS2 0 103 398 398 0.23

ULS3 0 45 398 398 0.10

ULS4 0 45 398 398 0.10

ULS5 0 160 398 398 0.37

ULS6 0 160 398 398 0.37

uLs7 0 63 398 398 0.14

ULS8 0 63 398 398 0.14

uLs9 0 90 398 398 0.20

ULS10 0 24 398 398 0.06

[3.2.0] Posouzeni lokalni inosnosti pro kombinace ULS
[3.2.1] Konec piresahti (interakce smyku a ohybu)

Rozpéti LCC Profil Soufadnic| Vzed My.ed Vyuziti
e [kN] [kNm] priifezu
[mm]

1 ULS1 Z203x1.70x63.50x19.20 3950 -3.81 -1.41 0.20
uLSs2 Z203x1.70x63.50x19.20 3950 -6.93 -2.56 0.35

ULS3 Z203x1.70x63.50x19.20 3950 -4.83 -1.81 0.25

uLs4 Z203x1.70x63.50x19.20 3950 -2.63 -0.71 0.11

ULS5 Z203x1.70x63.50x19.20 3950 -7.95 -2.96 0.41

ULS6 Z203x1.70x63.50x19.20 3950 -5.75 -1.85 0.27

ULS7 Z203x1.70x63.50x19.20 3950 -5.42 -2.04 0.28

ULS8 Z203x1.70x63.50x19.20 3950 -1.75 -0.20 0.07

ULS9 Z203x1.70x63.50x19.20 3950 6.29 2,09 0.30

ULS10 Z203x1.70x63.50x19.20 3950 3.20 1.48 0.19

2 ULSA Z203x1.50x63.50x17.40 4903 2.23 -1.00 0.17
ULS1 Z203x1.50x63.50x17.40 7900 -2.70 -1.71 0.26

ULSs2 Z203x1.50x63.50x17.40 4903 4.01 -1.85 0.31

ULS2 Z203x1.50x63.50x17.40 7900 -4.82 -3.05 0.47

ULS3 Z203x1.50x63.50x17.40 4903 2.89 -1.25 0.21

ULS3 Z203x1.50x63.50x17.40 7900 -3.56 -2.25 0.35

ULs4 Z203x1.50x63.50x17.40 4903 1.29 -0.57 0.10

uLs4 Z203x1.50x63.50x17.40 7900 -2.42 -2.26 0.33

ULS5 Z203x1.50x63.50x17.40 4903 4.67 -2.09 0.35

ULS5 Z203x1.50x63.50x17.40 7900 -5.68 -3.59 0.56

ULS6 Z203x1.50x63.50x17.40 4903 3.07 -1.41 0.23

ULS6 Z203x1.50x63.50x17.40 7900 -4.54 -3.61 0.53

ULS7 Z203x1.50x63.50x17.40 4903 3.27 -1.39 0.24

ULS7 Z203x1.50x63.50x17.40 7900 -4.05 -2.56 0.40

000226



Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Luka$ Hrazdira

Rozpéti LCC Profil Soufadnic| Vzed My,ed Vyuziti
e [kN] [KNm] prifezu
[mm]

uLSss Z203x1.50x63.50x17.40 4903 0.61 -0.26 0.04
uLss Z203x1.50x63.50x17.40 7900 -2.16 -2.58 0.36
uLs9 Z203x1.50x63.50x17.40 4903 -3.13 1.70 0.27
ULS9 Z203x1.50x63.50x17.40 7900 3.40 2.18 0.34
ULS10 Z203x1.50x63.50x17.40 4903 -2.14 0.98 0.16
uLs10 Z203x1.50x63.50x17.40 7900 1.80 0.47 0.10
3 ULS1 Z7203x1.50x63.50x17.40 8548 3.39 -1.49 0.25
ULS1 Z203x1.50x63.50x17.40 12900 -3.77 -2.31 0.36
uLSs2 Z203x1.50x63.50x17.40 8548 6.07 -2.65 0.45
uLs2 Z203x1.50x63.50x17.40 12900 -6.75 -4.15 0.65
ULS3 Z203x1.50x63.50x17.40 8548 4.44 -1.96 0.33
ULS3 Z203x1.50x63.50x17.40 12900 -4.92 -3.03 0.47
uLs4 Z203x1.50x63.50x17.40 8548 4.33 -1.59 0.28
ULS4 Z203x1.50x63.50x17.40 12900 -5.03 -3.10 0.48
ULS5 Z203x1.50x63.50x17.40 8548 7.12 -3.13 0.53
ULS5 Z203x1.50x63.50x17.40 12900 -7.91 -4.86 0.76
ULS6 Z203x1.50x63.50x17.40 8548 7.01 -2.76 0.48
ULS6 Z203x1.50x63.50x17.40 12900 -8.01 -4.94 0.77
uLs7 Z203x1.50x63.50x17.40 8548 5.04 -2.24 0.38
uLs7 Z203x1.50x63.50x17.40 12900 -5.59 -3.44 0.54
uULS8 Z203x1.50x63.50x17.40 8548 4.87 -1.62 0.30
uLss Z203x1.50x63.50x17.40 12900 -5.76 -3.56 0.55
ULS9 Z203x1.50x63.50x17.40 8548 -4.43 1.86 0.32
uLSs9 Z7203x1.50x63.50x17.40 12900 4.98 3.07 0.48
uLS10 Z203x1.50x63.50x17.40 8548 -1.06 0.75 0.11
uLs10 Z203x1.50x63.50x17.40 12900 0.99 0.60 0.09
4 ULS1 Z203x1.50x63.50x17.40 13548 3.62 -2.36 0.36
ULS1 Z203x1.50x63.50x17.40 17900 -3.53 -2.15 0.34
uLSs2 Z203x1.50x63.50x17.40 13548 6.50 -4.24 0.65
ULS2 Z203x1.50x63.50x17.40 17900 -6.32 -3.86 0.60
ULS3 Z203x1.50x63.50x17.40 13548 4.74 -3.09 047
uLS3 Z203x1.50x63.50x17.40 17900 -4.62 -2.82 0.44
ULS4 Z203x1.50x63.50x17.40 13548 4.77 -3.19 0.49
uLs4 Z203x1.50x63.50x17.40 17900 -4.59 -2.80 0.44
ULS5 Z203x1.50x63.50x17.40 13548 7.61 -4.96 0.76
ULS5 Z203x1.50x63.50x17.40 17900 -7.41 -4.53 0.70
ULS6 Z203x1.50x63.50x17.40 13548 7.64 -5.06 0.77
uLS6 Z203x1.50x63.50x17.40 17900 -7.39 -4.51 0.70
uLs7 Z203x1.50x63.50x17.40 13548 5.39 -3.51 0.54
ULS7 Z203x1.50x63.50x17.40 17900 -5.25 -3.21 0.50
ULS8 Z203x1.50x63.50x17.40 13548 5.43 -3.67 0.56
ULSS8 Z203x1.50x63.50x17.40 17900 -5.20 -3.17 0.49
ULS9 Z203x1.50x63.50x17.40 13548 -4.77 3.13 0.48
ULS9 Z203x1.50x63.50x17.40 17900 4.64 2.83 044
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Luka$ Hrazdira

Rozpéti LCC Profil Souradnic| VzEed My,ed Vyuziti
e [kN] [kNm] prifezu
[mm]

ULS10 Z203x1.50x63.50x17.40 13548 -1.02 0.59 0.09
uLS10 Z203x1.50x63.50x17.40 17900 1.04 0.64 0.10
5 ULS1 Z203x1.50x63.50x17.40 18548 3.58 -2.14 0.34
ULS1 Z203x1.50x63.50x17.40 22900 -3.58 -2.14 0.34
uLs2 Z203x1.50x63.50x17.40 18548 6.41 -3.83 0.60
uLs2 Z203x1.50x63.50x17.40 22900 -6.41 -3.83 0.60
ULS3 Z203x1.50x63.50x17.40 18548 4.68 -2.80 0.44
uLS3 Z203x1.50x63.50x17.40 22900 -4.68 -2.80 0.44
ULs4 Z203x1.50x63.50x17.40 18548 4.67 -2.77 043
uLs4 Z203x1.50x63.50x17.40 22900 -4.69 -2.81 0.44
ULS5 Z203x1.50x63.50x17.40 18548 7.51 -4.49 0.70
uLS5 Z203x1.50x63.50x17.40 22900 -7.51 -4.49 0.70
ULS6 Z203x1.50x63.50x17.40 18548 7.51 -4.47 0.70
uLS6 Z203x1.50x63.50x17.40 22900 -7.52 -4.50 0.70
uLSsS7 Z203x1.50x63.50x17.40 18548 5.32 -3.18 0.50
uLs7 Z203x1.50x63.50x17.40 22900 -5.32 -3.18 0.50
ULSS8 Z203x1.50x63.50x17.40 18548 5.31 -3.14 0.49
ULS8 Z203x1.50x63.50x17.40 22900 -5.33 -3.19 0.50
ULS9 Z203x1.50x63.50x17.40 18548 -4.70 2.81 0.44
ULSs9 Z203x1.50x63.50x17.40 22900 4.70 2.81 0.44
ULS10 Z203x1.50x63.50x17.40 18548 -1.03 0.64 0.10
ULS10 Z203x1.50x63.50x17.40 22900 1.02 0.61 0.10
6 ULS1 Z203x1.50x63.50x17.40 23548 3.53 -2.15 0.34
uLs1 Z203x1.50x63.50x17.40 27900 -3.62 -2.36 0.36
uLs2 Z203x1.50x63.50x17.40 23548 6.32 -3.86 0.60
uLs2 Z203x1.50x63.50x17.40 27900 -6.50 -4.24 0.65
ULS3 Z203x1.50x63.50x17.40 23548 4.62 -2.82 0.44
ULS3 Z203x1.50x63.50x17 .40 27900 -4.74 -3.09 0.47
uLs4 Z203x1.50x63.50x17.40 23548 4.62 -2.83 0.44
ULS4 Z203x1.50x63.50x17.40 27900 -4.74 -3.08 0.47
ULS5 Z203x1.50x63.50x17.40 23548 7.41 -4.53 0.70
ULS5 Z203x1.50x63.50x17.40 27900 -7.61 -4.96 0.76
ULS6 Z203x1.50x63.50x17.40 23548 7.42 -4.53 0.71
uLse Z203x1.50x63.50x17.40 27900 -7.61 -4.96 0.76
ULSs? Z203x1.50x63.50x17.40 23548 5.25 -3.21 0.50
uLs7 Z203x1.50x63.50x17.40 27900 -5.39 -3.51 0.54
ULS8 Z203x1.50x63.50x17.40 23548 5.25 -3.22 0.50
ULS8 2203x1.50x63.50x17.40 27900 -5.38 -3.50 0.54
uLs9 Z203x1.50x63.50x17.40 23548 -4.64 2.83 0.44
ULS9 Z203x1.50x63.50x17.40 27900 477 3.13 0.48
ULS10 Z203x1.50x63.50x17.40 23548 -1.01 0.61 0.10
ULS10 Z203x1.50x63.50x17.40 27900 1.04 0.67 0.10
7 ULS1 Z203x1.50x63.50x17.40 28548 3.77 -2.31 0.36
ULS1 Z203x1.50x63.50x17.40 32900 -3.39 -1.49 0.25

0228
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Cislo projektu: 184793
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Rozpéti LCC Profil Soufadnic| VzEed My.eq Vyuziti
e [kN] [kNm] prifezu
[mm]

ULS2 Z203x1.50x63.50x17.40 28548 6.75 -4.15 0.65
ULS2 Z203x1.50x63.50x17.40 32900 -6.07 -2.65 0.45
ULS3 Z203x1.50x63.50x17.40 28548 4.92 -3.03 0.47
ULS3 Z203x1.50x63.50x17.40 32900 -4.44 -1.96 0.33
ULS4 Z2203x1.50x63.50x17.40 28548 4,92 -3.02 0.47
ULS4 Z203x1.50x63.50x17.40 32900 -4.44 -1.96 0.33
ULS5 Z203x1.50x63.50x17.40 28548 7.91 -4.86 0.76
ULS5 Z203x1.50x63.50x17.40 32900 -7.12 -3.13 0.53
ULS6E Z203x1.50x63.50x17.40 28548 7.91 -4.86 0.76
ULS6 Z203x1.50x63.50x17.40 32900 -7.12 -3.13 0.53
ULS7 Z203x1.50x63.50x17.40 28548 5.59 -3.44 0.54
uLs7 Z203x1.50x63.50x17.40 32900 -5.04 -2.24 0.38
ULS8 Z203x1.50x63.50x17.40 28548 5.59 -3.43 0.53
ULS8 Z203x1.50x63.50x17.40 32900 -5.04 -2.24 0.38
ULS9 Z203x1.50x63.50x17.40 28548 -4.98 3.07 0.48
ULS9 Z203x1.50x63.50x17.40 32900 443 1.86 0.32
uLs10 Z203x1.50x63.50x17.40 28548 -1.08 0.66 0.10
ULS10 Z203x1.50x63.50x17.40 32900 0.98 0.44 0.07
8 ULS1 Z203x1.50x63.50x17.40 33548 2.70 -1.71 0.26
ULS1 Z203x1.50x63.50x17.40 36545 -2.23 -1.00 017
uLs2 Z203x1.50x63.50x17.40 33548 4.82 -3.05 0.47
uLs2 Z203x1.50x63.50x17.40 36545 -4.01 -1.85 0.31
ULS3 Z203x1.50x63.50x17.40 33548 3.56 -2.25 0.35
ULS3 Z203x1.50x63.50x17.40 36545 -2.89 -1.26 0.21
uLS4 Z203x1.50x63.50x17.40 33548 3.56 -2.25 0.35
ULS4 Z203x1.50x63.50x17.40 36545 -2.89 -1.25 0.21
ULS5 Z203x1.50x63.50x17.40 33548 5.68 -3.59 0.56
ULS5 Z203x1.50x63.50x17.40 36545 -4.67 -2.09 0.35
ULS6 Z203x1.50x63.50x17.40 33548 5.68 -3.59 0.56
ULS6 Z203x1.50x63.50x17.40 36545 -4.67 -2.09 0.35
ULS7 Z203x1.50x63.50x17.40 33548 4.05 -2.56 0.40
ULS7 Z203x1.50x63.50x17.40 36545 -3.27 -1.39 0.24
ULS8 Z203x1.50x63.50x17.40 33548 4.05 -2.56 0.40
uLS8 Z203x1.50x63.50x17.40 36545 -3.27 -1.39 0.24
ULS9 Z203x1.50x63.50x17.40 33548 -3.40 218 0.34
ULS9 Z203x1.50x63.50x17.40 36545 3.13 1.70 0.27
ULS10 Z203x1.50x63.50x17.40 33548 -0.80 0.50 0.08
ULS10 Z203x1.50x63.50x17.40 36545 0.61 0.22 0.04
9 ULS1 Z203x1.70x63.50x19.20 37498 3.81 -1.41 0.20
ULS2 Z2203x1.70x63.50x19.20 37498 6.93 -2.56 0.35
ULS3 Z203x1.70x63.50x19.20 37498 4.83 -1.81 0.25
ULSs4 Z203x1.70x63.50x19.20 37498 4.83 -1.81 0.25
ULSS Z203x1.70x63.50x19.20 37498 7.95 -2.96 0.41
ULS6 Z203x1.70x63.50x19.20 37498 7.95 -2.96 0.41
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Rozpéti LCC Profil Soufadnic| Vzeq My.Ed Vyuziti
e [kN] [kNm] prifezu
[mm]
ULS7 Z203x1.70x63.50x19.20 37498 5.42 -2.04 0.28
ULs8 Z203x1.70x63.50x19.20 37498 5.42 -2.04 0.28
ULS9 Z203x1.70x63.50x19.20 37498 -6.29 2.09 0.30
ULS10 Z203x1.70x63.50x19.20 37498 -0.95 0.37 0.05

[3.2.2] Hlavni podpéry (interakce reakce a ohybového momentu)

Podpéra LCC Soufadnic| Podpéra RzEed My,ed Vyuziti
e prafezu
[mm] [mm] [kN] [kNm]

1 ULS1 324 150 4.06 -0.12 0.16
ULS2 324 150 7.45 -0.21 0.30

ULS3 324 150 5.04 -0.14 0.20

ULs4 324 150 1.79 -0.04 0.07

ULS5 324 150 8.43 -0.24 0.34

ULS6 324 150 5.19 -0.13 0.21

uLs7 324 150 5.60 -0.16 0.22

ULS8 324 150 0.19 0.02 0.00

ULS9 324 150 -6.26 0.17 0.07

ULS10 324 150 -5.07 0.17 0.04

2 ULS1 4274 150 7.66 -2.74 0.30
ULS2 4274 150 13.87 -4.97 0.54

ULS3 4274 150 9.83 -3.49 0.38

ULS4 4274 150 5.16 -1.63 0.19

ULS5 4274 150 16.04 -5.73 0.62

ULS6 4274 150 11.37 -3.86 0.44

uLs7 4274 150 11.08 -3.93 043

ULS8 4274 150 3.30 -0.83 0.12

ULS9 4274 150 -12.45 4.30 0.58

ULS10 4274 150 -6.60 2.59 0.31

3 ULS1 8224 150 715 -2.67 0.32
ULSs2 8224 150 12.79 -4.77 0.58

ULS3 8224 150 9.39 -3.51 0.42

ULS4 8224 150 7.83 -3.11 0.36

ULS5 8224 150 15.03 -5.62 0.68

ULS6 8224 150 13.47 -5.21 0.61

ULs7 8224 150 10.68 -4.00 0.48

ULS8 8224 150 8.08 -3.33 0.38

ULS9 8224 150 -9.23 3.40 0.48

ULS10 8224 150 -3.47 1.12 0.18

4 ULS1 13224 150 8.45 -3.62 0.40
ULS2 13224 150 15.16 -6.50 0.72

ULS3 13224 150 11.06 -4.73 0.53

uLS4 13224 150 11.19 -4.84 0.53

ULSS 13224 150 17.76 -7.61 0.84
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA

Cislo projektu: 184793

Vypracoval: Lukas Hrazdira

Podpéra LCC Souradnic| Podpéra RzEd My.ed Vyuziti
e prafezu
[mm] [mm] [kN] [kNm]

ULS6 13224 150 17.89 -7.72 0.85

ULS7 13224 150 12.56 -5.38 0.60

uULS8 13224 150 12.78 -5.56 0.61

ULS9 13224 150 -11.16 4.79 0.58

ULS10 13224 150 -2.31 0.94 0.12

5 ULS1 18224 150 8.17 -3.38 0.38
uLs2 18224 150 14.64 -6.07 0.69

ULS3 18224 150 10.69 -4.43 0.50

uLS4 18224 150 10.66 -4.40 0.50

ULS5 18224 150 1717 -7.11 0.81

ULS6 18224 150 17.13 -7.08 0.80

ULS7 18224 150 12.15 -5.03 0.57

ULS8 18224 150 12.09 -4.99 0.57

ULS9 18224 150 -10.74 4.45 0.56

uLs10 18224 150 -2.38 1.00 0.12

6 ULS1 23224 150 8.17 -3.38 0.38
ULS2 23224 150 14.64 -6.07 0.69

ULS3 23224 150 10.69 -4.43 0.50

ULS4 23224 150 10.70 -4.44 0.50

ULS5 23224 150 1717 -7.11 0.81

ULS6 23224 150 1717 -7.12 0.81

ULS7? 23224 150 12.15 -5.03 0.57

ULS8 23224 150 12.17 -5.05 0.57

uLs9 23224 150 -10.74 4.45 0.56

ULS10 23224 150 -2.34 0.97 0.12

7 ULS1 28224 150 8.45 -3.62 0.40
ULS2 28224 150 15.16 -6.50 0.72

ULS3 28224 150 11.06 -4.73 0.53

ULS4 28224 150 11.05 -4.73 0.53

ULS5 28224 150 17.76 -7.61 0.84

ULS6 28224 150 17.76 -7.61 0.84

ULS7 28224 150 12.56 -5.38 0.60

ULS8 28224 150 12.56 -5.37 0.60

ULS9 28224 150 -11.16 4,79 0.58

ULS10 28224 150 -2.42 1.04 0.13

8 ULS1 33224 150 7.15 -2.67 0.32
ULS2 33224 150 12.79 -4.77 0.58

ULS3 33224 150 9.39 -3.51 0.42

ULs4 33224 150 9.39 -3.51 0.42

ULS5 33224 150 15.03 -5.62 0.68

ULS6 33224 150 15.03 -5.62 0.68

uLs7 33224 150 10.68 -4.00 0.48

ULS8 33224 150 10.68 -4.00 0.48

ULS9 33224 150 -9.23 3.40 0.48
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Podpéra LCC Souradnic| Podpéra RzEd My.Ed Vyuziti
e prifezu
[mm] [mm] [kN] [kNm]
ULS10 33224 150 -2.08 0.78 0.11
9 uLS1 37174 150 7.66 -2.74 0.30
uLs2 37174 150 13.87 -4.97 0.54
ULS3 37174 150 9.83 -3.49 0.38
ULS4 37174 150 9.83 -3.49 0.38
ULS5 37174 150 16.04 -5.73 0.62
ULS6 37174 150 16.04 -5.73 0.62
ULS7 37174 150 11.08 -3.93 0.43
ULS8 37174 150 11.08 -3.93 043
ULS9 37174 150 -12.45 4.30 0.58
ULs10 37174 150 -2.01 0.70 0.10
10 ULS1 41124 150 4.06 -0.12 0.16
ULS2 41124 150 7.45 -0.21 0.30
ULS3 41124 150 5.04 -0.14 0.20
uLs4 41124 150 5.04 -0.14 0.20
ULS5 41124 150 8.43 -0.24 0.34
ULS6 41124 150 8.43 -0.24 0.34
ULS7 41124 150 5.60 -0.16 0.22
uLS8 41124 150 5.60 -0.16 0.22
ULS9 41124 150 -6.26 0.17 0.07
ULS10 41124 150 -0.91 0.02 0.00
[3.3.0] Mezni stav pouzitelnosti pro kombinace SLS
Rozpéti LCC Rozpéti Profil |Soufadnic [Deformace| Vyuziti
[mm] e [mm] prifezu
[mm]
1 SLS1 3950 (Z203x1.70| 1766 8.65 0.44
x63.50x19.
20
SLS2 3950 |Z203x1.70| 1766 10.00 0.51
x63.50x19.
20
SLS3 3950 |[Z203x1.70| 1766 6.85 0.35
x63.50x19.
20
SLS4 3950 |Z203x1.70| 1766 6.75 0.34
x63.50x19.
20
SLS5 3950 (Z203x1.70| 1986 1.81 0.09
x63.50x19.
20
SLS6 3950 (Z203x1.70| 1766 8.06 0.41
x63.50x19.
20
SLS7 3950 (Z203x1.70| 1656 4.34 0.22
x63.50x19.
20
2 SLS1 3950 [Z203x1.50| 2186 0.78 0.04
X63.50x17.




Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
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Rozpéti

LCC

Rozpéti
[mm]

Profil

Souradnic
e
[mm]

Deformace
[mm]

Vyuziti
priifezu

40

SLS2

3950

Z203x1.50
x63.50x17.
40

2186

1.04

0.05

SLS3

3950

Z203x1.50
x63.50x17.
40

629

0.63

0.03

SLs4

3950

Z203x1.50
x63.50x17.
40

2074

0.95

0.05

SLS6

3950

Z203x1.50
x63.50x17.
40

2853

1.09

0.06

SLS6

3950

Z203x1.50
x63.50x17.
40

629

0.78

0.04

SLS7

3950

Z203x1.50
x63.50x17.
40

2297

1.12

0.06

SLS1

5000

Z203x1.50
x63.50x17.
40

2428

6.16

0.25

SLS2

5000

Z2203x1.50
x63.50x17.
40

2428

7.16

0.29

SLS3

5000

Z203x1.50
x63.50x17.
40

2356

7.62

0.30

SLS4

5000

Z203x1.50
x63.50x17.
40

2428

5.09

0.20

SLSS

5000

Z203x1.50
x63.50x17.
40

2284

5.85

0.23

SLS6

5000

Z203x1.50
x63.50x17.
40

2428

4.3

0.17

SLS7

5000

Z203x1.50
X63.50x17.
40

2944

0.40

0.02

SLS1

5000

Z203x1.50
X63.50x17.
40

2574

4.20

0.17

SLS2

5000

Z2203x1.50
x63.50x17.
40

2574

4.91

0.20

SLS3

5000

Z203x1.50
x63.50x17.
40

2574

4.80

0.19

SLS4

5000

Z203x1.50
X63.50x17.
40

2574

3.52

0.14

SLS5

5000

Z203x1.50
x63.50x17.
40

2574

3.33

0.13
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Rozpéti

LCC

Rozpéti
[mm]

Profil

Souradnic
e
[mm]

Deformace
[mm]

Vyuziti
prlfezu

SLS6

5000

Z203x1.50
40

x63.50x17.

2574

2.83

0.1

SLS7

5000

Z203x1.50
[x63.50x17.
40

2500

0.62

0.02

SLS1

5000

Z203x1.50
x63.50x17.
40

2500

4.85

0.19

SLS2

5000

Z203x1.50
x63.50x17.
40

2500

5.66

0.23

SLS3

5000

Z203x1.50
x63.50x17.
40

2500

5.69

0.23

SLS4

5000

Z203x1.50
x63.50x17.
40

2500

4.04

0.16

SLS5

5000

Z203x1.50
x63.50x17.
40

2500

4.09

0.16

SLS6

5000

Z203x1.50
x63.50x17.
40

2500

3.32

0.13

SLS7

5000

Z203x1.50
x63.50x17.
40

2500

0.56

0.02

SLS1

5000

Z203x1.50
x63.50x17.
40

2428

4.20

0.17

SLS2

5000

Z203x1.50
x63.50x17.
40

2428

4.9

0.20

SLS3

5000

Z203x1.50
x63.50x17.
40

2428

4.90

0.20

SLS4

5000

Z203x1.50
X63.50x17.
40

2428

3.52

0.14

SLS5

5000

Z203x1.50
x63.50x17.
40

2428

3.50

0.14

SLS6

5000

Z203x1.50
x63.50x17.
40

2428

2.83

0.1

SLS7

5000

Z203x1.50
x63.50x17.
40

2428

0.563

0.02

SLS1

5000

Z203x1.50
x63.50x17.
40

2574

6.16

0.25

SLS2

5000

Z203x1.50
x63.50x17.
40

2574

7.16

0.20

SLS3

5000

Z203x1.50
%63.50x17.

2574

747

0.29
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Cislo projektu: 184793
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Rozpéti LCC Rozpéti Profil | Soufadnic Deformace| Vyuzit
[mm] e [mm] prifezu
[mm]

40

SLS4 5000 |Z203x1.50] 2574 5.09 0.20
x63.50x17.
40
SLS5 5000 |Z203x1.50| 2574 5.09 0.20
x63.50x17.
40
SLS6 5000 |Z203x1.50| 2574 4.31 0.17
x63.50x17.
40
SLS7 5000 |Z203x1.50) 2574 0.73 0.03
x63.50x17.
40
8 SLS1 3950 |Z203x1.50| 1765 0.78 0.04
%63.50x17.
40
SLS2 3950 |Z203x1.50f 1765 1.04 0.05
x63.50x17.
40
SLS3 3950 [Z203x1.50| 1765 1.04 0.05
x63.50x17.
40
SLS4 3950 |Z203x1.50| 1876 0.95 0.05
x63.50x17.
40
SLS5 3950 [Z203x1.50| 1876 0.95 0.05
x63.50x17.
40
SLS6 3950 |Z203x1.50| 3321 0.78 0.04
x63.50x17.
40
SLS7 3950 (Z203x1.50| 1876 0.25 0.01
x63.50x17.
40
9 SLS1 3950 (Z203x1.70| 2228 8.65 0.44
x63.50x19.
20
SLS2 3950 |[Z203x1.70| 2228 9.99 0.51
X63.50x19.
20
SLS3 3950 |Z203x1.70| 2228 9.99 0.51
X63.50x19.
20
SLS4 3950 [Z203x1.70| 2228 6.74 0.34
x63.50%x19.
20
SLS5 3950 (Z203x1.70| 2228 6.74 0.34
x63.50x19.
20
SLS6 3950 [(Z203x1.70| 2115 8.06 0.41
x63.50x19.
20
SLS7 3950 |Z203x1.70| 2228 0.96 0.05
X63.50x19.
20
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Projekt: PARKOVACI OBJEKT TRINEC-SOSNA
Cislo projektu: 184793
Vypracoval: Lukas Hrazdira

Posouzeni LMR-panell

PROJECT NAME: ... PH TRINEC.. JOBNUMBER:  .184793...
1. Input Production site (2 for YA, 1 for others) Site := 1
1.1 Roof description
Slope span [mm)] L = 16500-mm
Slope angle [%] oy = 6.00
Puriin spacing [1.0 <=dp <=1.8 m] dp := 1500-mm
Panel Static System: 2: 2 bays conditions 3: continuous (3b cond) PSS := 3
Rooftype: 2 LMR600 or 3 DSR with sliding clips RT:=2
Gutter condition: 1 = Exterior or 2 = Interior: GC:=2
Puriin thickness: 1 = 1.5 mm or 2 = for thicker profie: TZ:=1
1.2 Loading Load factors:
- i . . B
Panel dead load BL=00GKNM © L= 135 NDLmin = 1.00
Snow load SL:= 1.2-kN-m 2 gL = 1.50
Additional dead load —2 .
(acting on the panel) AD := 0-kN-m ~AD = 135
Wind load WL := 0.75-kN-m ™ 2 AL = 150 Uy = 0.60
Wind coefiicients Pressure: Suction:
Cq:=0.5 Cpe.1 = -14  for ULS verification (resistance)

Cpe.10= ~0.9 for SLS verification (deflection)

1.3 Material safety fators
M1 = 1.00 Forthe panel Germany: 1.1 (see LMR Zulassung)
iy A i
#’Mcl'mﬂ For the LMR panel clip (suction)
M2 = 1.25 For all screws (HC162/HC2022) Germany: 1.33 (see LMR Zulassung)
1.4 Allowable deflections
For down load: LIXXX XXX := 100 For upload: L/YYY YYY := 60

N
—

<y
NG
d
CJ““
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2. Characteristic resistances of the various elements

f, = if| Site=1,1 350 = 1.000
Steel = > 390 e

Corrective factor due to the tolerance

k = 1.000

Panel resistances from the LMR Zulassung (Anlage 11.1)

2260 1330 2260 1330
13800 10 13800 10

Repo=| 904 1230 | Repi= k-Rpg  Gi= (114 99) Rep=| 904 1230
6800 20 6800 20

1150 5000 1150 5000

Clip tensile resistances (no screwbol)

Rknclip = fsteel4500.N = 4.500-kN
Rirclip = fsteel8300.N = 8.300-kN

Fix clip shear resistance Rv

Ryfixedolip = | fsteel-3000N if RT=4 " Ryfixedclip = 4000-N
fsteel HV00.N otherwise

Screws resistance: HC 02022 (screwbolt) and HC 162 (to connect panel to eave rail)

Rk.zHC02022:= |fsteel3140.N if TZ=1 Rk.z.HC02022 = 3.140-kN

fsteel -3544.N otherwise

RkQHC162 = Stee|-2750.N =2.750-kN
Rk.Q.HC02022 = fsteel 5650.N = 5.650-kN

Downwards/uplt resistances in case of Eave slidding clip in case ofinside qutter (estimation)
Rpeave.clip = fsteel0-7-6800.N = 4.760-kN

RUeave.cIip = stee|-0.9-4500.N =4.050-kN

-
<
]
[N
3
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3. Internal forces and deflection for the panel
(based on chosen static system)

3.1. for the gravity loads
Linear design loads

kN
dpy = ("‘{DLmax-DL +~gL-SL + yAp-AD + '“NL-VVL-ICdl -mpw)-l-m = 2.223-;—

kN
dps = (DL + SL + AD + WL-|cg| aby)-1:m = 1488-— lyp = 264000. mm’

o factors for the intemal forces determinations

dp dp dp \?
= iff PSS = 2,0.24 - 0.075-— ,0.462 — 0.43-— + 0.126-| — | | =0.100
“Dbm 1.m 1.m L.m

apsm = if(PSS =2,0.125,0.10) = 0.100
apis = If(PSS =2,125,1.10) = 1100
Opes = if(PSS =2,0.375, 0.40) = 0.400
Intemal forces
MFDEG = “Dbm-9pu-dp_ = 0.503-kN-m
MBDEd = “Dsm-Ipy-dp_ = 0.500-kN-m
RBDEd = “pis-9py-dp = 3.667-kN

RADEd = ®Desdpy-dp = 1.334-kN

o_factors for the deflection determinations

dp dp dp )’

apg|s := if| PSS =2,0.086 - 0.039-——,0.284 - 0.2967-—— + 0.082| — | | =0.0234
1.m 1.m 1.m

Deflection determination

4
dp

fp = opgis'ADs I—E- = 3.186-mm
yD
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3.2. for the uplift loads
Linear design loads

KN
asy = (1wL:|Cpe.1| WL - YpLmin-DL)-1-m = 1512 —

Qsgls = (Icpe_1ol WL - DL)-l-m = 0.612-% IyU = 174000.mm4

a factors for the intemal forces determinations

2
dp dP dp
= iff PS8 =2,0.25 - 0.038-—,0.90 - 0.785.— + 0.21-| — =0.195
“Ubm Lm 1.m 1Lm

( dp dp
= if| PSS =2,0.23 - 0.074-—,0.363 — 0.173-— | = 0.104
Usm = Tl 1.m 1Lm

ojg = if| PSS =2,0.50 + 0.287-——,0.77 + 0.158-—— | = 1,007
1m 1.m

oyes = If(PSS = 2,0.375, 0.40) = 0.400

Intemal forces
2

MFUEd = “Ubm'dsy-dp = 0.663-kN-m
2

MBUEd = “Usm-dsy-dp” = 0.352-kN-m

RBUEd = ayis gy dp = 2.284-kN
RelipEd == RBUEQ = 2-284-kN

o factors for the deflection determinations

dp dp dp \?
oysls = if PSS =2,0.126 — 0.042-——, 0.548 — 0.43.—— + 0.0936-| — | | =0.114
1.m 1.m 1.m
Deflection determination
dp

fU = aUS'S.qSSB'_E.l =9,632-mm
yu

4

o
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O
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4. Panel verifications

4.1. Verification for the gravity loads
4.1.1 Field bending moment

MEDEG

RatioD := g —————— = 0.222
1= Tt Rep, N

4.1.2 Interior support reaction
RatioD» := ReDEd = 0.266
25 MR TN

4.1.3 Support bending moment

) MBpEd
RatioDj := yppq-—————— = 0.553
Rkp2 O-N-m
4.1.4 End support reaction
RADEd

RatioDy := Yy -————
4= M1 Rep, N

=0.196

4.1.5 Interaction bending-reaction on intemal support

R -N-m
k4 o RepEg*1M

M = - =0.828-kNm

BRd M1 Co,0

_ MBDEd
RatioD; := = 0.604
MBRd
4.1.6 Deflection verification
dp

d = —— = 15.000-mm

D.Lmax XXX

b
RatioDg := —— =0.212
dD.Lmax

4.1.6 Maximum ratio for the snow load

RmaxD = Max(RatioD) RmaxpD = 0.604

-
L
-
NO
o
)
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4.2. Verification for the uplift loads

4.2.1 Field bending moment
MEyEd

RatioU; := —_— =0499
1= 1M1 Repy N

4.2.2 Support bending moment
MBUEd

RatioU; = yppq -—————— = 0.286
2:= M1 Rep, (N

4.2.3 Interaction bending-reaction on intemal support

R ‘N-m
kP4, 1 RBUEG-1-m

Mﬁﬂd = - =2.693-kNm
M1 Co,1
_ MBUEd
RatioUs := =0.131
MBRd
4.2 .4 Deflection verification
dp
d = = =25.000-mm
U.Lmax YYY
fu
RatioUy := — =0.385
dU.Lmax

4.2.5 Maximum ratio for the wind uplift load

Rmaxy == max(RatiolJ) Rmaxu = 0499

5.Panelclip + Screw bolt verifications (tensile)

Interior supports reaction (Uplift)
RclipEd =2.284-kN

5.1 standard clip ( HY 02024- Hy 02026 ) verification

RatioCl = PYMC'IP RatiOC] = 1.015

5.2 reinforced clip (HY 02034 - HY 020386) verification

RelipEd

RatioCs := YMclip® RatioC, = 0.550

erclip
5.3 screwbolt (HC 02022) verification

°-6RclipEd

RatioC3 := ~ppp————————
k. Rk z HC02022

RatioC3 = 0.546

100241
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6. Panel clip/Eave elements verifications with the roof in plane
forces

In plane force acting on the sbope

o kN
ap:= (’YDLmax'DL‘m + ‘YAD-AD~SinL + "fSL-SL‘SinL) = 0.113-—2
m

Quantity of puriin rows for the roof slope

Ly
ng:= ceil|—+1|=12
dp
Quantity of purfins row taking the in-plane forces:

- for the RT2 and RT3, 2 puriins rows are considered for any kind of gutter;

- for the RT4, all purfins on the roof slope are considered (AB: RT4 was eliminated from this Mathcad)

T [ 73 T3 0 i

II’1 = | ng if RT=4 s
|2 otherwise

The reduction factor Bred assumes that for the RT2 and RT3 the sliding clips from the concemed slope are

taking part of the roof in plane force.

For the RT4, the fix clips (HC02044) are used everywhere (AB: RT4 was eliminated from this Mathcad)
B

Breg:= |1 if RT=4 Breg = 0.8 d:= 600.mm
jus otherwise
In plane force acting on the concemed clip:
L

Peave = Bred-qD-T-d =0.447-kN

Shear verification of the panel focation on the eave rai (HC2171/2179) made by 4 HC 162 per panel

Peave

nq=4 V1 Ed*= =0.112-kN

ViEd
M2
k.Q.HC162

Shear verification of the eave rail fixation on the purfin made by 1 HC 02022 per panel

Peave
= 0.447-kN

Ratiogayeq := =0.051

nz:=1 VaEd=

Panel fix clip: Interaction between the shear resistance and the compression ratio

ve
=0.447-KN

n3:=1 V3Ed =

R’tclip.Rd = vaixedclip‘\j 1- minl(RatioDz)z, lj = 3.856-kN

v

| 3.Ed
Raliaswea= M1 5 =0.116
’ Riclip.Rd
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Eave panel clip in case of interior gutter and rooftypes 2 and 3

End support vertical reactions from the chapter 3

RADEd = 1.334.kN RAUEd = oes dSU 'dP =0.907-kN

(AB. RT4 was eiminated fromthis Mathcad)

Rati°eave4 =

0 otherwise

Raﬁ°eave4 =0.280

(AB: RT4 was eliminated from this Mathcad)

Ratiogqe5 =

0 otherwise

Ratiog,,e5 = 0.448
maximum rafio

Ratioggye = max(Ratioeave1 | Ratioeavez , Ratioggye3, Ratioggyeq, Raﬁoeaves) =0.448
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7. SUMMARY

Please verify your data here below
Production site (2 for YA, 1 for others) Site = 1
Slope span [mm] L = 16500-mm
Slope angle [%] o =6.000 %
Puriin spacing dp = 1500-mm
Panel Static System: 2: 2 bays conditions 3: 3 confinuous (3b cond.) PSS =3
Rooftype: 2 (LMR) or 3 (DSR with sliding clips) RT=2
Gutter condition: 1 = Exterior or 2 = Interior: GC=2
Purtin thickness: 1 = 1.5 mmor 2 = for thicker profie: TZ=1

T
Paneldead load |DL =0.063-kN-m = Load factor YDLmax = 1350 Yppmin = 1000

Snow load SL = 1.200-kN-m~ 2 Load factor gL = 1.500

Additonal dead load [KNAT2] ~ AD =0.00-kN-m™ > ~p = 1.350

Wind bad WL =075-kN-m™ % Loadfactor  ypq =1500 = 0.600

Wind coefficients: pressure Cq = 0.500

suction Cpe.1 = —1.400 for resistances verifications
Cpe.10 = —0.900 for defiection verification

M1 = 1.000 For the panel
M&p@‘f_ For the LMR panel cfip (suction)
Mz = 1.250 For all screws (HC162/HC2022)

For down load: LAOXX XXX = 100.000 For upload: L/YYY YYY = 60.000

Ratios
Panel under download Rmaxp = 0.604
under upload Rmaxy = 0.499
Panel Clip under suction for the standard ciip RatioCy = 1.015
for the reinforced clip RatioC5 = 0.550
for the screw bolt RatioCs3 = 0.546
Eave elements verification Ratioggye = 0.448
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Posouzeni sekundarnich prvka pro system LMR

PROJECT NAME: PH TRINEC. JOBNUMBER:  .184793....
1. Input Production site (2 for YA, 1 for others) Site := 1
1.1 Roof description
Bay spacing [mm] BS := 5000-mm
Number of sag channeks line(s):[0-1-2-3] Ngag = 1
Purlin spacing at pos. of diagonals in hor. dir.: P8y := 1500-mm
Purin height:1 for Z203, 2 for 2254 ZH:=1
Slope span [mm] L := 16500-mm
Slope angle [%] oy =600 %
Purlin spacing dp := 1500-mm
Puriins Orientations: 1: all purlins towands the peak; 2: altemated by pairs PO :=2
As per the sag channel and fiying sag layout.
Quantity of Sag channelin the concemed slope: n_total := 12
Alying sag orientation: W363
Quantity of Sag channelin tension: n_3t=9
Quantity of Sag channelin compression: n_3c:=3
Alying sag orientation: W364
Quantity of Sag channel in tension: n_4t:= 8
Quantity of Sag channel in compression:; n_dc:=4
1.2 Loading
Paneldead load ﬁ'blh;:: 0!(;6’*% Load factor YDLmax = 135 YDLmin = 1.00
. m
Snow load SL:= 1.50 k—": Load factor gL = 1.50
m
Additonal dead load kN/m2] AD = 000N YA = 135
(acting on the panel) m2
Wind load WL = 0_75.k—': Load factor =15 Yy = 0.60
m
Wind coefficients: pressure Cq:= 0.5 suction Cup= -0.9
1.3 Material safety fators

Mo = 1.00 For the flying sag
M = 1.00 For the cleat (CL 140, CL 141)/Ubar (CL393, CL394)

Mz = 1.25 For the screwbolt/ fiying Sag connections/sag channel
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2. Characteristic resistances of the various elements

f. = if| Site=1,1 350 = 1,000
S(eel - L 390 -5
Sag channelin tension/ in compression: (LMR Zulassung Anlage 22)
NSag.tension.Rk = stee|~12.73-kN =12.730-kN
Ngag.compression.Rk = fsteg|*4-14-kN = 4.140-kN
Characteristic resistances of the Flying sag elements: (Budapest University)
Bolf (HC 069): M12 steel quality 8.8: shear resistance according fo EN 1993-1-8:

2 N
o= 0.6 AS.b = 84.30mm Fu = 800.'—2 QBO"..RI( = aV'AS.b.FU = 40.464-kN
mm

Tierods: (RSG) M12, steel quality S355: tensie resistances according fo EN 1993-1-8:

N N
AS.t =3 84.3mm2 Ashaﬂ.t = 90.7mm2 fy.tierod 1= 355, —— fu.tierod = 510. —2
ﬂ"lrl'l2 mm
Nierod1.Rk = Ashatt.t Ty tierod NTierod1.Rk = 32.20-kN
NTierod2.Rk = 0-9-Ag tfy, tierod NTierod2.Rk = 38.69-kN

Bearing resistance of the connection between the CL 238 wih the purin with 1 bot HCOG9 (8 .8):
d:= 12mm dg:= 14.mm €4 := 90.mm

t1 = 3.2mm fU_G|238 = 430.MPa

Fb.Rd_cL238 = fsteel2-1.5-fy_cip3g-d-11 = 49.536-kN
Resistance of the connedfion on purlin: realstic resistance because no values were obtained by

fosts

RRy = 20.kN

Rease1.Rk = fsteel Rrk = 20.000-kN IEFTMINEST
Rease2.Rk = fsteel"RRK = 20.000-kN ref TMW357
Rease3.Rk = fsteel R = 20.000 kN BT IMINSSS and ¥iES0

Bearing resistarice of the connection between the CL 230 with the tierod with 1 bof HC069 (8.8):
ez
82 = 21.mm Oldz = =0.500 t2 = 6.0mm fu cl230= 510.MPa
( -dg) =

Fb.Rd_CLZSO = 1'5fu_C|230'd -12 = 55.080-kN
Fix clip shear resistance Rv (estimation

Rvﬁxedclip = steel'40°0-N = 4.000-kN
Screws resistance: HC 02022 (screwbolf) and HC 162 (fo connect panelto eave rai)

Rk_Zchozozz = fstee|‘3l40.N = 3.140-kN

Rk.Q.HC162 = fsteel2750.N = 2.750-kN
Rk.Q.HCOZOZZ = fstee|-4000.N = 4.000-kN

Cleats on frame (Zulassung Z-14-1-594 Anlagen 8.1 & 8.2)

4.125
RecleatRk = | 534 KN

=
MO
L
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3.Internal forces for the sag channels and for the diagonals

Distributed design load (gravity loads)

kN
up = (qDLmax-DL +~gL-SL+ 'YAD-AD) =2335—
m

In plane force factors when all purlins towards the ridge: based on the Zulassung (Anlage 17)
0.59 061
RIF_U:= =5 oL 0.05 = 0.008 RIF_L:= =5 °LL- 0.19 =-0.130

|RIF_U] i |RIF_U| > |RIF_L| RIF_Ptp_max=0.130
|RIF_L| otherwise

|[RIF_L] if |RIF_U] > |RIF_L]  RIF_Ptp_min = 0.008
|RIF_U| otherwise

In plane force factors in case of akernated purlins: based on the component of the slope

RIF_Ptp_max:=

RIF_Ptp_min :=

o o
RIF_ap_U:= — + 0.05 =0.110 RIF_ap_L := — - 0.05 = 0.010
100 100
RIF_ap_max:= | |RIF_ap_U| if |RIF_ap_U| > |RIF_ap_L| RIF_ap_max=0.110
|RIF_ap_L| otherwise
RIF_ap_min:= | |RIF_ap_L| i |RIF_ap_U| > |RIF_ap_L| RIF_ap_min = 0.010

|RIF_ap_U] otherwise
In plane farce factors (absolute values) to be considered

RIF_max:= |RIF Ptp max if PO=1 RIF_max= 0.110
RIF_ap_max otherwise
RIF_min:= |RIF Ptp_ min if PO=1 RIF_min = 0.010

RIF_ap_min otherwise

Design forces acting on the sag line (tributary area)

BS.L
Fsag_max.sd = 9p-RIF_max- e 10.60-kN
sag
BS-L
Fsag min.8d = qD-RIF_min- =0.96-kN
- Ngag +
delta:= |276.mm if PO=1 delta = 0.135m
135.mm otherwise
Angles for the diagonais
i PS; - 182.mm
= |9deg if n =0 L ) )
ofiL sag ogp L = |atan ——— it Nag =3
PSL — delta == _214.mm
atan| ————— | if ngag =1 4
— — 145-mm 0 otherwise
2

oL = 30.097-deg

PSL - delta
atan| —— if n =2
0.35-BS - 145-mm sag

PS| - delta
atan| —— | if "sag =3

— — 145-mm
4

o2 | = 0.000-deg

00(

D
e
~3
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4. Sagfflying sag elements aligned resistances

4.1 Individual design resistances
Sag channelunder tension - compression

NSag.tension.Rk

NSag.tension.Rd = T NSag.tension.Rd =10.184-kN
NSag.compression.Rk
Nsag.compression.Rd = - Nsag.compression.Rd = 4.140-kN
Flying sag elements
Rease1.Rk
Rease1.Rd = Rease1.Rd = 16.000-kN
M2
R
case2.Rk
Rease2.Rd™= —— Rease2.Rd = 16.000-kN
M2
R
case3.Rk
ReaseaRd™=—— Roase3 Rq = 16.000-kN
M2
Qpott.Rk
QBolt.Rd = Tz Qpgit Rg = 32:371-kN
. { NTierod1.Rk NTierod2.Rk Fb.Rd_cL230 Fb.Rd_cL238
NTierod.Rd = min ; ; ; =30.955-kN
Mo M2 M2 M2

4.2 Determination of the two matrix with the aligned resistances
for the different Saq + Flying sag elements

0 NSag.tension.Rd 2NSag.tension.Rd 3NSag.tension.Rd

0 Reaset.Rd 2Rcase2.Rd 2Rcased.Rd

0 2'NTierod.Rd'5i"(°ﬂ.L) 2‘NT|erod.Rd'5i"(°’ﬂ.L) 2'NTierod.Rd'Si“(°ﬂ.L)
- 0 Z'QBoh.Rd'Si"("ﬂ.L) 2‘QBoIt.Rd'5i“(°‘ﬂ.L) 2'QBoIt.Rd'5i"(°‘ﬂ.L)

0 0 0 NSag.tensicln.Rd

0 0 0 Rease1.Rd

0 0 0 2-Nrigrod.Rd"Sin (2.1 )

0 0 0 2-QgoitRa-Sin(on21) )

Determination of the alianed resistances depending ofthe choosen sag channel lines
80 := Ngaq = 1

RsagiineL.Rd = Mn(RLy, s, RL1,sg. RLa, g, RLa,sg) RsaglineL.Rd = 10-184-kN

RsaglineL3Rd = | Min(RL4,sg,RLs,sq,RLs,sg,RL7,sg) if Nsag =3  RsaglineL3.Rg = 0-000-kN

0 otherwise

—

100248
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5. Sag/Flying saqg verifications, requested quantity
of flying saq determination and flying sag orientation

ing saq orientations

sign, := RIF_L-RIF_U =-0.001 signy = RIF_ap_L-RIF_ap_U =0.001
rifmaxy := | RIF_Ptp_max if o > 12278 rifmaxy ;= |RIF_ap_max if o >0
(-RIF_Ptp_max} otherwise (-RIF_ap_max) otherwise
rifmaxy = -0.130 rifimaxp = 0.110
rif_o:= |rfmaxq if PO=1 fif_0 = 0.110
rifmax, otherwise
rifw36:= |sign, if PO=1 rifw36 = 0.001

signy otherwise
FlyingSagOrientation := | "TM Detail W363" if rif_0>0 A rifw36>0
"TM Detail W364" if nf_0<0 A rifw36>0
"TM Details W363 and W364" if rifw36<0
Rying Sag guantities FlyingSagOrientation = "TM Detail W363"
ratio_max:= [0 if Ngag =90

Fsag_max.Sd ,
——=——— if Ngg=1
RsaglineL.Rd
2Fsag_max.Sd X
——=—— ¥ ngyy=2
RsaglineL.Rd

3Fsag_max.Sd Fsag_max.Sd |
max > if Ngaq =3
RsaglineL.Rd  RsaglineL3.Rd
nflying_max := ceil (ratio_max) nflying_max = 2
ratio_min:= [0 if Nsag = 0

Fsag_min.Sd

RsaglineL.Rd

2|=saag_min.Sd

RsaglineL.Rd

3Fsag_min.Sd Fsag_min.Sd )
max| , if nsag =3
RsaglineL.Rd  RsaglineL3.Rd

if Ngag =2

nflying_min:= |} ceil(ratio_min) if rifw36<0 nflying_min =0
0 otherwise
e differe ing $aq elemen
RFinalratio_max.sd = [0 i nflying_max =0 RFinalratio_max.Sd = 0-520
ratio_max .
————— otherwise
nflying_max
RFinalratio_min.gd:= {0 if nflying_min =0 RFinalratio_min.8d = 0.000
ratio_min i
—————— otherwise
nflying_min

000249
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6. Sag channel verifications due to the Sag channel and the

Flying saq layout

n_t:= | n_3t if rif o>0 A nflying_max=0 n_t = 9.000
n_4t if rif_o <0 A nflying_max= 0
0 otherwise

n_c:= |n_3c if rf_o>0 A nflying_max=0 n_c = 3.000

n_4c if rf o <0 A nflying_max =0
0 otherwise
related = "to detail W363"

Sag in tension
Sagiension.sd= |0 if nflying_max=0 Sagtension.&d = 3-973-kN
Fsag_max.sdn-t )
———  otherwise
nflying_max-n_total
. Sagiension.sd .
Ratio_sagygngion = N .= 0.3%0 Ratio_sagyegign = 0.390
Sag.tension.Rd
Sag in compression
Sagcompression.sd = |0 if nflying_max =0 Sagcompression.sa = 1.324-kN

Fsag_max.sd-"-¢

~—————————— otherwise
nflying_max-n_total

Sagcompression.Sd
Ratio_sagcompression = T ——— =0.320 Ratio_sagcompression = 0-320

for the ather W detail
nt2:= |n_3t if rif_ o <0 A nflying_min =0 n_{2 = 0.000
n_4t if rif_o >0 A nflying_min = 0
0 otherwise
n_c2:= |n_3c if rf_o<0 A nflying_min=0 n_c2 = 0,000
n_4c if rif_0> 0 A nflying_min=0
0 otherwise
Sag in tensi
Sagiensionz.sd == |0 if nflying_min =0 Sagtensian2.5d = 0.000-kN
Fsag_min.sa"-t2 .
nflying_min.n_total otherwise
Ratio_sagiension2 = m = 0.000 Ratio_sagiension2 = 0-000

NSag.tension.Rd
Sag in compression
Sa9compression2.6a+= |0 if nflying_min =0 Sagcompression2.5q = 0.000-kN
Fsag_min.sd'N-C2

otherwise

Sagcompression2.Sd
Ratio_sagcompression2 = Ng e = 0.000 Ratio_sagcompression2 = 0.000
aa.comporession.
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7.Cleats (CL140/CL141) on main frame and Ubars (CL 393/CL 394)
on Z Bearing frame verification

The in plane forces are based on the maximum (absolute value) RIF factor determined in the
paragraph 6 here above

7.1 Design force acting on the cleat (by frbutary area) installed on every purin support from

the main frame
BS-d
ReleatL.sd = 9p-RIF_max- =0.963-kN hi=2ZH-1
: Ngag + 1]
Cleats resistance
1
Recleat.Rd = - ‘Recleat Rk, Recleat.Rd = 4-125-kN
, ReleatL.sd :
Ratloc|eaﬂ_ = —— Ratlodeaﬂ_ =0.234
Recleat.Rd
7.2 Design force acting on the Ubars (by tributary area) installed on every puriin support from the
bearing frame
Ubar resistance This resistance is obtained by the pragram cokdform 2000
N
Rubar.Rd = 2500.—— = 2.500-kN
Rl
(BS + 330.mm).dp
RUbarSd = qD-RIF_max 2 1 =0.513-kN
( sag )
_ Rubar.sd _
Ratioypgr= —— RatloUbar =(0.205
Rubar.Rd
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8. SUMMARY Please verify your data here below

Bay spacing [mm] BS = 5000-mm
Number of sag channek line(s): Nsag = 1

Puriin spacing at pos. of diagonals in hor. dir.: PS|_ = 1500-mm
Puriin height:1 for 2203, 2 for 2254 ZH = 1.000
Slope span [mm] Ly =16500-mm
Slope angle [%] g =6.000

Puriin spacing dp = 1500-mm
Purins Orientations: 1: all purkns towards the peak; 2: altemated by pairs PO =2

. . 1 -K.N:
Panel dead load ﬁ]!._'—_,—j0.0GS_-—_[n-;; Loadfactlor  ~yp max = 1.350  NpLmin = 1.000

Snow load 8L = 1.500--k§2— Load factor  ~gp =1.500
m

Additionaldead load [kN/mz2] AD = 0.000 yaD = 1.350

Wind load WL = 0.750-k—N2 Load factor Ay = 1.500 Yy = 0.600
m

Wind coefficients: pressure cq = 0.500 suction °up = —0.900

~mo = 1.000 For the flying sag
w1 = 1.000 For the cleat (CL 140, CL 141)/Ubar (CL393, CL394)
Mz = 1250 For the screwbolt/ flying Sag connections/sag channel

As per the sag channel and flying saq layout (positions)
Rying sag orientation: W363

Quarntiy of Sag channelin tension; n_3t=9
Quantity of Sag channel in compression: n_3c=3
Flying sag orientation: W364

Quantity of Sag channel in tension: n_4t=8
Quantiy of Sag channel in compression: n_4c=4

Working ratios for the various verifications
Flving Saq verifications

Structural verifications RFinalratio_max.sd = 9-520
RFinaIratio_min.Sd =0.000
Orientation FlyingSagOrientation = "TM Detail W363"

Quantity for the concerned slope span;
nflying_max=2 related = "to detail W363"

nflying_min=0  forthe other detai

Ratio on the Cleat (CL140/CL141) Ratiogeay = 0.234

Ratio on the Ubar (CL 393/ CL384) Ratioyjpqr = 0.205

Sag channel verifications due to the Saa channel + Fiving sag lavout
related = "to detail W363" for the other W detai
Ratio_sagyengion = 0-390 Ratio_sagyension2 = 0-000
Raﬁ"-sagcompression =0.320 RatiO-sagcompressionz = 0.000

QUOZR2
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10. Zaveér

Vy8e analyzovana konstrukce byla navrzena a posouzena v souladu se zakony stavebni
mechaniky, pruznosti a pevnosti stavebnich materiald. Zatizeni a posouzeni konstrukei je
provedeno podle norem CSN EN. Véechny posuzované prvky v tomto dokumentu jsou bezpeéné
navrzené a vyhovuji aktuainé platnym normam.

Vypracoval: Ing. Lukas Hrazdira
Email: 1. hrazdira@astron.biz
Telefon: +420 581 250 301

Kontroloval: Ing. Martin Kopeény
Email: m.kopecny@astron.
Telefon: +420 581 250 339

Datum: 2019-11-25
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