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1. Projekt

Projekt | BakalaFska préce
Autcr Jakub Vana
Datum 05/2018
Kenstrukee Ram XZ

Nérodni norma | ECEN
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3. Priirezy

vaznik A
Typ OBDEL
Detailni 270; 975
Material GL 28h (EN 14080)
Vyroba drevo
A [m?] 2,6325e-01
Ay [m2], Az [m2] 2,1938¢-01 | 2,1938e-01
I, [m#], I [m%] 2,0854e-02 | 1,5992e-03
Wiy [m3], Werz [m3] 4,2778e-02 | 1,1846e-02
Woly [M3], Wpi.z [m3] 5,6896e-02 1,5756e-02
Iw [MS], It [m*] 9,1103e-05| 5,2688¢-03
dy [mm], d; [mm] 0 0
cv.ucs [mm], czues [mm] 135 458
a [deg] 0,60 \
Moty.+ [Nm], Mpiy.. [NM] 1,502+06 1,59¢+06
Molz.+ [Nm], Mpiz- [Nm] 4,4ie+05 4,41e+05
A [m2/m], Ao [m2/m] 2,4900e+00'| | 2,4900e:+00
Obrazek
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Typ OBDEL

Detailni 270; 1850

Material GL 28h (EN 14080)

Vyroba drevo

A [m2] 4,9950e-01

Ay [m2, A. [m2] 4,1625¢-01 | 4,1625e-01
Iy [m*], I [m?] 1,42460-01 | 3,0345e-03 |
Weiy [M3], Welz [m3] 1,5401e-01 2,2477e-02
Weiy [M3], Wiz Im3] 2,0484e-011|  2,9896e-02
Iw [mf], Ik [m¥] 7,6664e-04 | 1,0671e-02




dy [mm], d; [mm] 0 0
cy.ues fmm], czucs [mm] 135 925
a [deg] 0,00
Maiy.s INM, Mpiy. [NM] 5,74¢+06 | 574e+06 |
Mplz.+ [Nrn], Mpl.z- [Nm] §,37e+05 8,37e+05
AL [m/m], Ao [m2/m] 4,2400e+00)|  4,2400+00 |
Obrazek
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Typ OBDEL
Detailni 270; 1438 \
Material GL 24h (EN 14080)
Vyrobz dfevo
A [m2] 3,8826e-01
Ay [m2], A; [m2] 3,2355e-01 | 3,2355e-01
Iy [m*], I [m%] 6,6905e-02 | 2,3587e-03
Wely [M3], Welz [m3] 9,3053e-02 1,7472e-02
Woly [M3], Wpiz [m3] 1,2407e-01 2,3296e-02
I [ME], It [m4] 3,4238e-04 | 8,2883e-03
dy [mm], dz [mm] 0 0
cv.ucs [mm], czucs [mm] 135 719
a [deg] 0,00
Mpty.+ [Nm], Mply.- [Nm] 2,98e+06 2,98e+06
Mplz.+ [Nm], Mpiz- [Nm] 5,59e+05 5,59e+05
AL [m2/m], Ap [m?/m] 3,4160e+00 | 3,4160e+00

Obrazek



Kriticky priifez 2

Typ OBDEL

Detailni 270; 1150

Material C30 (EN 338)

Vyroba drevo

A [m2] 3,1050e-01

Ay [m2], A; [m2] 2,5875e-01| 2,5875e-01
I, [m#], I [m%] 3,4220e-02 | 1,8863e-03
Wely [M3], Welz [m3] 5,9513e-02 1,3972e-02
Woly [M3], Wpi.z [m3] 7,8889%e-02 1,8522e-02
Iw [mM€], It [m*] 1,6235¢-04 |  6,4104e-03
dy [mm], d: [mm] 0 0
cv.ucs [mmi, czucs [mm] 35 575
a [deg] 0,00

Maty.+ [Nrn], Mply.- [Nm] 1,89¢+06 1,8%e+06
Matz.+ INM], Maz- [Nmj 4456405 4,45e+05
AL [m¥m], Ao [m%/m] 2,8400e+00 | 2,8400e+00
Obrazek




4. Vypoctovy model




5. Zatézovaci stavy
5.1. Zatézovaci stavy - ZS1
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5.3. Zatézovaci stavy - ZS3
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5.7. Zatézovaci stavy - 2S7
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5.8, ZatéZovaci stavy - 2S38
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5.11. ZatéZovaci stavy - ZS11
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6. Vnitrni sily na koncich, v kritickych priirezech a ve stredu
Linearni vypoclet

Kombinace: CO1 - MSU

Soufadny sygtém: Hlavni

Extrém 1D: Rez

Vybér: 897
Vybrané fezy: Konce, Blizko stfedu, Zadané rezy
Jméno dx Stav N V; My
[m] [kN] [kN] [kNm]
B97 0,000 CO1 - MsU/1 4,33 10,35 0,00
B97 0,000 CO1 - MSU/2 -18,08 1,78 0,00
B97 0,000 CO1 - MSU/3 -10,22 265,60 0,00
B97 0,000 CO1 - MSU/4 -19,57 115,93 0,00
B97 9,000- CO1 - MSU/5 -16,64 40,80 844,52
B97 9,000- |CO1 - MSU/1 6,88 4,36 70,52
B97 9,000- |CO1 - MSU/6 12,11 1,87 13,14
B97 9,000- CO1 - MSU/7 -12,99 74,60 1580,86
B97 9,000- |CO1 - MSU/2 -14,88 1,87 12,29
B97 9,000- CO1 - MSU/3 -10,22 74,60 | 1581,70
B97 9,000+ CO1 - MSU/5 -16,64 40,80 844,52
B97 9,000+ |CO1 - MSU/1 6,88 4,36 70,52
B97 9,000+ |CO1 - MSU/2 -14,88 1,87 12,29
B97 9,000+ CO1 - MSU/3 -10,22 74,60 | 1581,70
B97 12,500- CO1 - MSU/8 -16,00 -1,21 928,94
B97 12,500- |CO1 - Msu/1 7,83 0,00 79,42
B97 12,500- CO1 - MSU/9 -12,29 -2,02 80,01
B97 12,500~ CO1 - MSU/10 -7,47 1,54 781,88
B97 12,500- CO1 - MSU/2 -13,69 -0,21 13,80
B97 12,500- CO1 - MSU/3 -10,22 0,00 1713,74
B97 12,500+ |CO1 - MSU/8 -16,00 -1,21 928,94
B97 12,500+ |CO1 - MSU/1 7,83 0,00 79,42
B97 12,500+ |CO1 - MSU/11 -12,53 -2,02 771,82
B97 12,500+ |CO1 - MSU/12 7,22 1,54 90,07
B97 12,500+ |CO1 - MSU/2 -13,69 -0,21 13,80
B97 12,500+ |CO1 - MSU/3 -10,22 0,00| 1713,74
B97 18,387~ CO1 - MSU/13 -17,42 -59,68 591,43
|B97__ |18,387- | CO1 - MSU/1 6,15 6,45 57,12
B97 18,387- CO1 - MSU/3 -10,22 | -329,61 | 1335,35
B97 18,387- CO1 - MS/14 -0,62 -2,45 13,77
B97 18,387- | CO1 - MSU/2 215,80 2,65 5,42
Bo7 18,387+ | CO1 - MSU/i3 -17,42 -59,6 551,43
B97 18,387+ |CO1 - Msu/1 6,15 6,45 57,12
B97 18,387+ |CO1 - MSU/7 -12,99| -129,61 1334,75
B97 18,387+ |CO1 - MSU/15 2,16 -2,45 14,37
B97 18,387+ |CO1 - MSU/2 -15,80 2,65 6,42
B97 18,387+ |CO1 - MSU/3 -10,22 -129,61 | 1335,35
B97 23,760- CO1 - MSU/13 -19,24 -106,94 137,40
B97 23,760- | CO1 - MSU/1 4,69 9,98 12,21
B97 23,760- CO1 - MSU/7 -12,99| -238,87 323,06
B97 23,760- |CO1 - MSU/15 0,33 -2,51 1,83
B97 23,760- |CO1 - MSU/2 -17,62 2,70 -4,05
B97 23,760- CO1 - MSU/3 -10,22 -238,87 323,18
B97 23,760+ |CO1 - MSU/13 -19,96 -109,76 137,79
B97 23,760+ |CO1 - MSU/1 4,42 -8,99 12,10
B97 23,760+ |CO1 - MSU/7 -12,99| -256,36 323,35
B97 23,760+ |CO1 - MSU/6 -15,57 2,52 3,63
B97 23,760+ |CO1 - MSU/2 -18,34 2,52 -3,69
B97 23,760+ |CO1 - MSU/3 -10,22 -256,36 323,41
B97 25,000 |CO1 - MSU/1 4,33 -10,35 0,00
B97 25,000 CO1 - MSsuU/7 -12,99| -265,60 0,00
B97 25,000 |CO1 - MSU/6 -15,83 2,81 0,00
B97 25,000 CO1 - MSU/13 -20,22 -113,15 0,00
Jméno Klic kombinace
CO1 - MSU/1 7S1 + 7S2 + 1.50*%7S12 + 754 + 7S3
CO1 - MSU/2 7ZS1 + 7S2 + 1.50*%7S9 + 754 + 1.05*ZS5 + 7S3
CO1 - MSU/3 1.15*%7S1 + 1.15*7S2 + 1.50*7S6 + 1.15*7S4 + 1.15*7S3
CO1 - MSU/4 1.15%ZS1 + 1.15*%ZS2 + 0.75%ZS6 + 1.50*ZS9 + 1.15*754
+ 1.05*7S5 + 1.15*%753
CO1 - MSU/5 1.35%7S1 + 1.35*7ZS2 + 0.75*7S6 + 0.90*ZS9 + 1.35*%7S54
+ 1.05*7S5 + 1.35*7S3
CO1 - MSU/6 ZS1 + ZS2 + 1.50*ZS9 + 754 + ZS3
CO1 - MSU,7 1.15%ZS1 + 1.15*Z$2 + 1.50%ZS6 + 1.15*Z54 + 1.05*ZS5
| ¥ 1115783 /]
CO1 - MSU/8 1.35%7S1 -+ 1.35*7%2 +'0.75%756 + 1.35*754 + 0.90*7510
I | 4 1.05%785 + 1.35%753 il
£01 - MsU/a 1.15%7S1 + 1.15%Z82 4- 1.15%7254 + 1.50*2510 ~ 1.15%7S3




Jméno Kli¢ kombinace

CO1 - MSU/10 | ZS1 + ZS2 + 0.75*ZS6 + Z54 + 1.50*%7S8 + 1.05*%ZS5 +
7583

CO1 - MSU/11 | 1.15%7S1 + 1.15*Z$2/+ 0.75%Z256 + 1.15*7S4 + 1.50%Z510
+ 1,15¥7%3

|CO1 - MSU/12 || 7S1 + 7S2 + 754 + 1.50*Z58 + 1.057ZS5 + 753

CO1 - MSU/13 | 1.15*%ZS1 + 1.15%ZS2 + 0.75*%7S6 + 1.15*ZS4 + 1.50*ZS10
+ 1.05%ZS5 + 1.15%ZS3

CO1 - MSU/14 | 751 + 752 + 1.50*ZS11 + 754 + 1.05*ZS5 + 7ZS3

CO1 - MSU/15 | 7S1 + 7S2 + 1.50*7ZS11 + 754 + ZS3

7. Vnitini sily v kritickém priifezu (bézny vaznik)
Linearni vypolet

Kombinace: CO1 - MSU

Soufadny systém: Hlavni

Extrém 1D: Rez

Vybér: B187

Vybrané fezy: Zadané fezy

Jméno dx Stav N V: My
[m] [kN] [kN] [kNm]
B187 22,500- CO1 - MSU/1 -18,85 -75,74 212,17
B187 22,500~ CO1 - MSU/2 511 -6,28 14,34
B187 22,500~ CO1 - MSU/3 -12,88| =-171,03 505,64
B187 22,500- |CO1 - MSU/4 0,86 0,21 -5,47
B187 22,500- CO1 - MSU/5 -17,12 -0,01 -11,85
B187 22,500- CO1 - MSU/6 -10,11 -171,03| 505,88
B187 22,500+ [CO1 - MSU/1 -18,85 -75,74 212,38
B187 22,500+ |CO1 - MSU/2 5,11 -6,28 14,29
B187 22,500+ |CO1 - MSU/3 -12,88| =-171,03 505,78
B187 22,500+ |CO1 - MSU/4 0,86 0,21 -5,48
B187 22,500+ |CO1 - MSU/5 SlefA 2 -0,01 -11,66
B187 22,500+ |CO1 - MSU/6 -10,11 -171,03| 505,99
CO1 - MSU/1 1.15*%7S1 + 1.15*%7S2 + 0.75*756 + 1.15*%754 + 1.50*ZS10
| + 1.05%ZS5 + 1.15%7S3
|CO1 - MSU/2 | ZS1 + Z52 + 1.50*Z$12 + 7S4 + ZS3
Co1 - MSU/3 1.15%Z%1 + 1.15%ZS2 +1.50*ZS6 +1.15*754 + 1.05*ZS5
+ 1.15*%/7S3
CO1 - MSU/4 Z51 + 752 + 1.50*7511 4+ 754+ 753
CO1 - MSU/5 | 751 +-7S2 +1.50%7289 +7S84 + L.05*/S5 + 7283
CO1 - MSU/6 1.15%7S1 + 1.15*7S2 + 1.50*7S6 + 1.15*7S4 + 1.15*7S3

8. Deformace od staleho zatizeni
Linedrni vypocet

Kombinace: CO1 - MSP g

Soufadny systém: Globalni

Extrém 1D: Globalni

Vybér: B97
Jméno dx Stav Uyx u; Py Utotal

[m] [mm] [mm] [mrad] [mm]

B97 0,620- |CO1 - MSP g/1 66,8 2,1 27| 66,8

B97 24,380+ |CO1 - MSP g/1 67,9 2,0 2,7 67,9

B97 12,500- |CO1 - MSP g/1 67,3| -19,2 00| 70,0

B97 25,000 |CO1- MSP g/1 67,9 -0,2 2,7 679

B97 0,000 €01 - MSP g/1 66,8 -0,2 27| 668

Jméno Klic kombinace

CO1 - MSP g/1 | ZS1 + ZS2 + 7S4 + ZS3

9. Deformace od proménného zatizeni

Linearni vypodet
Kombinace: CO1 - MSP q,s
Soufadny systém: Globalni
Extrém 1D: Globalni

Vybér: B97
uz Py Utotal

[mm] [mrad] [mm]
B97 24,380+ |CO1 - MSP g;s/1 22,5 -3,2 -4,4 22,7
B97 12,500- [CO1 - MSP g,s/2 08| -61,7 0,0 61,7
| B97 15,907 CO1 - MSPg;s/3 21,2 9,0 0,0 21,2
| B97 25,000 CO1 - MSP q,s/2 2,6 -0,4 -8,8 2,7
| B97 0,000 CO1 - MSP g,s/2 =il -0,3 8,8 1,2
B97 12,500- |CO1 - MSP q,s/4 15,6 -61,6 0,0 63,6




CO1 - MSP g,s/1

Kli¢ kombinace
0.50*7S6 + 7S5

CO1 - MSP q,5/?

756

Z55

CO1 - MSF q,5/3
CO1 - MSP q,5/4

256 + 0,70*ZS5

10. Nejvétsi napéti - kriticky prirez

Linearni vypocet

Kombinace: CO1 - MSU
Soufadny systém: Hlavni

Extrém 1D: Dilec
Vybér: B97, B187
Vlakna: Spodni

Jméno dx Vlakno Ox Txy [ Txs  Txz [ Txs
[m] [MPa] [MPa] [MPa]

B97 23,760- 1/CO1 - MSU/1 -0,1 0,0 0,0
B97 18,387+ 1/CO1 - MSU/2 14,3 0,0 0,0
B187 22,500- 1/CO1 - MSU/1 -0,3 0,0 0,0
B187 18,800+ 1]co1 - MSU/2 11,7 0,0 0,0
CO1 - MSU/1 751 + 752 + 1.50%7S9 + 754 + 1.05*7ZS5 + 7S3

CO1 - MSU/2 | 1.15%7S1 + 1.15%7S2 + 1.50*7S6 + 1.15*754 + 1.15*7S3




