3.6. Kli¢e prikladu k domacimu procviceni

3.5.1 O=1725 nagwn 3= 196kN -
Q=135,048k gxl F=41kN il;'zz 34,905kN
| | | F:=58kN
ﬁ?w il :'1448%5! 46,321kN
N, =46,321kN" fl© d -
| | | SRS
4000 B th;I]OOO 0001, 1500
_ 7500
V, =135,048k | ] m | | {{, =96,857kN
0 | | | |
o ||||||||||||||||||||||H||||||||||||||||||ll|||||||| w5 : N (kN)
135,048 | | | | |
|| | | |
|| | | |
G | | JJ
| sl (kN)
|| | 96, m 96,857
x=3463mm I I | |
ol | L s
| 1% |
| |
| |
| Ik .
| - 207,235 |
Néhradni bfemeno: D 228,192
Qi=fy .1, =39 .4 =156 kN
Reakce:
n + -
Zm =0 /Y ¥
i=1

Va.7,5-Q1.55-F1.25-F,,.1,5 =0
V..75-156.55-41.2,5-34,905.1,5=0

V, =135,048 kN /~ N

DMa=0 N N
i=1

Q1.2+F1.5+F21.6+Vb.7,5 =0
156.2+41.5+34905.6+V,.75 =0

n
ZFx:‘:o._ L

=1

Na— szz 0
N,—46,321=0
N, =46,321 kN —

Vi =-96,857 kN ™\
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Pribéehy:

N: N,-=-N, =-46,321 kN
NSF=N,"=-46,321 kN
N&=NL=-46321 kN
N =N =-46,321 kN
N =N +Fp =-46,321+46,321 =0
Ny =N =0

V: V' =V, =135.048 kN

V=V, '~ Q;=135,048 - 156 =-20.952 kN
Vi=V,}; =-20952 kN
V& =V E-F=-20952 -41 =--61.952.1N
VE=V& =-61.952 kN
VL=V, —F,,=-61,952-34,905=-96.857 kN
Vb=V, =-96.857 kN
Vil = Vi +V, =-96,857 + 96,857 =0
nebezpelny prifez: x, = vl / fy1 = 135,048/39 = 3,463 m
nahradni bfemeno z bodu a do bodu f: Q =1y .x. =39. 3,643 = 135,048 kKN
M:  M,=0
ME =V, .3,463 - Q. 1,7315 = 135,048 . 3,463 — 135,048 . 1,7315 =233.836 kNm
(nebezpeény priifez)
ML =V,.4- Q.2=135,048.4—156.2=228.192 kNm
MfE=V,.2,5—F,,.1=96857.2,5-34,905.1=207.2375 kNm
MS=V,.1,5=96,857 . 1,5 = 1452855 kNm

My =0
Lz F=18kN i§z=15,733kN
F=25kN !
fa =33kN/m m MRS |
LT e oz,
c £=19,429 N, =58,066kN
| A it
L 2 25 P4
V, =1E}2,7 '
a | Uk | E#10,353kNT 1 =5,678kN
| |
o |
, I 5 amn ;HIIIIIILISI,CZ]ZISI) ° N (kN>
98,702 '
: l l 58,066 58,066
| |
| il
469 l
. oV (kN)
l
l
l
l
I
I
opect
l
|
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Nahradni bfemena:

Qi=fi.,=33.2=66 kN
Q=fi.,=33.2,5=82,5kN
Q:=fi. ,=33.0,5=16,5 kN

RozloZeni Sikmych sil:
Fyx=F,.c0s39°=25.¢c0s39°=19,429 kN
F,,=F,.sin 39°=25 . sin39° = 15,733 kN
Fsx=Fs.cos 15°=40 . cos15°=38,637 kN
F;,=F;.sin 15°=40 . sin15°= 10,353 kN

Reakce:

n —+ -
Z:’V!M:D YN
i=1

—F1.8 -Q1.7 +Va.6—Q2.4,75—F22.3,5——Q3.3,25+F3Z.1=O
-18.8 -66.7 +V,.6-82,5.4,75-15,733 .3,5-16,5.3,25+10,353.1=0

_ V. =182,702 kN /"
z‘rx: =0 ;—li
=1

F2x+ F3x+1\]b =0
19,429+ 38,637+ N, =0
N, =-58,066 kKN «

n

Sueo A A

“F1.2-Q1.1 +Q,. 1,25+ F,,.2,5+Q5.2,75-Fs,. 5+ V,. 6=0
-18.2 -66.1 +825.1,25+15,733.2,5+16,5.2,75—10,353. 5+ V,. 6 =0

Vo=:-5678kN ¥ \

Prubéhy:
N  NS=Nf=Nt=0
Ng“ =Ng" - Fp =0-19,429 =-19.429 kN
NS =N& =NE=-19.429 kN
N& =N - Fa =- 19,429 — 38,637 = - 58.066 kN
N,F=N{& =-58.066 kN
Ny =Ny~ + N = - 58,066 + 58,066 =0

V: VL—-FI—-ISkN
VL=Vl -Q,=-18-66=-84kN
V. =V,r+V,=-84+ 182,702 = 98,702 kN
Vd =V, ~Q,=98,702 - 82,5 = 16,202 kN
Vi =V —F,, = 16,002 — 15,733 = 0,469 kN
VL—Vd -Q3;=0,469—16,5=-16,031 kKN

VL—-16031kN

vf —Vf +F3,=-16,031 + 10,353 = - 5,678 kN
Vb=Vf—-5678kN
vb =V,"+Vy,=-5,678+5,678=0

M:  MS=0

ML—-F1 2-Q;.1=-18.2-66.1=-102 kNm (nebezpeény prifez)

Md—Vb 3,5+Fs,.2,5-Q5.025=5,678.3,5+10,353.2,5-16,5.0,25 = 41,6305 kNm
ML =Vy.3+F,,.2=5678.3+10353.2=3774kNm
MfP=Vb.1=5,678.1=5678kNm

M, =0
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353 F=18,794kN =241 =56, 1k!
E=2?kN . E=28kN IF=40,958kN
I F=50kN

N = 214839kN

V, =174,8202kN. 1 | 3.3 .' 7l 1 51 i 9?852k %=60kN

L /I i P A 3 > 3

4 2m i 5m I ) 3m

| | [ | |

' z“ﬁwmwwwmmwmwwwmﬁ”m '

6,84 6,84

‘) l ! k N (kN>
| 1050262 | ” | l |

| 81,0262 - | |

| 53,0262 N1 | l

| | |

| L '

V (kN)

19,042

Néhradni bfemena:

Qi=fy. ;=24 .2=48 kN
Q=fy.L=24.1=24kN
Q=% .fpn.5b="%.34.3,3=56,1 kN

RozloZeni Sikmych sil:
Fix=F;.cos 70°=20. cos70° = 6,84 kN
Fi,=F;.sin 70°= 20 . sin70° = 18,794 kN

F3,=F3.cos 55°= 50 . cos55° = 28,679 kN
F3,=F;.sin 55°= 50 . sin55° = 40,958 kN

-Fi1,.7-Q1.6+V,.5-Q,.45-F,.4-Q;. 1,8+ F3,. 1,5-F,.3=0
-18,794.7 —48.6+V,.5-24.4,5-28 . 4-56,1.1,8+40,958.1,5-60.3=0
V, =171,8202kN /~ N

308



'F1x+ Na+ F3x = 0
-6,84 + N, + 28,679 =0
N,=-21,839 kN «

ilwm-:o ;\ f—\

i=1
“F1,.2 -Q1.1+Q,.05+F,.1+Q;.32+V,.5+Fy,.65-F,.8=0
-18,794.2 —48.1+24.0,5+28.1+56,1.3,2+ Vy.5+40,958.6,5-60.8=0
V, = 15,9682 kN /7~ O\

Pribéhy:
N: N =F, = 6,84 kKN
N= NCL - Na = 6,84 + 21,839 = 28,679 kN
NdL=N =N}, = =Ni= NL 28,679 kN
Nf =N f -F3,= 28,679 — 28,679 = 0 (Vracime se k zékladni ¢ate)
N =N{"=0
V: Ve&=-F;,=-18794 kN

W= vcL —Q; =-18,794 — 48 = - 66,794 kN

V. =V, +V,=-66,794 +171,8202 = 105.0262 kN
vd =V, L -Q,=105,0262 - 24 = 81.0262kN

Vd = Vd -F,= 81,0262 — 28 = 53,0262 kKN
V&=V - Qs=753,0262 - 56,1 =-3.0738 kN
va=VCL= -3.0738 kN

VbL'= Vi - Vy = -3,0738 — 15,9682 = - 19,042 kN
Vf V& = - 19.042kN

Vi = vf F3Z=- 19,042 — 40,958 = - 60 kN

V Vf =-60 kN

V V +F4=-60+ 60 =0 (Vracime se k zakladni care)

nebezpecny prifez od bodu d: xp =3,2m
velikost spojitého zatizeni v prifezu h: fix= (/L) . x.=(34/3,3) . 3,2=32, 96 kN/m
nahradni bfemeno z bodu d do bodu h: Qr=% . fg, . xp =% .32,96.3,2=52 7515 kN

M: McL:_O_

ME=-F,.2-Q;.1=-18,794.2—-48 .1=-85588 kKNm
Md=-F,.3-Q;.2+V,.1-Q,.0,5=-18,794.3-48 .2+171,8202.1-24.0,5 =
74382 kKNm
M=-F,.62-Q1.5,2+V,.42-Q,.37-F,.32-Q..1,06 =-18,794.6,2—48 .52+
171,8202 .42 24 .37-28 .3,2 52,7515 . 1,06 = 120,854 kNm (nebezpedny priifez)
MJS=F,s.3,7-Fs,.22-V,.0,7=60.3,7—40,958 .2,2— 15,9682 . 0,7 = 120,715 kNm
M =Fs.3-Fs,.1,5 =60.3-40,958.1,5=118.563 kNm
MF=F,.1,5=60.1,5=90 kNm
My =20
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w
~

£=26,50kN

S F=41kN '

I . 5kN
wots/m | || [FF2N F=20kN
; t | l‘:v ',-“V.?».fn' | l!, }_i._.‘: f-'-;{ ”' l e
1000 1800
V; =116,717kN 7 o 2700 1500
| : , Y% =14I5,373kN
PN s e L
et | 6% | l N ( kN )

50,717 | 54,5 l

' Ll
20
0 : 0

V (kN)

Néhradni bfemena:
Qi=fy.1;,=23.1=23kN

Q=% fp . L=%.15.1,8=13,5kN
Qi=1y.1,=23.1,8=41,4kN

Q4= fdl . 13: 23 . 2,7 = 62,1 kN
Qs=1fy.14,=23.1,5=345kN

RozlozZeni §ikmé sily:
Fox=F,. cos 80°=27 . cos80° = 4,689kN
F,,=F,. sin 80°=27 . sin80° = 26,59 kN

Reakce:

n + .
Zbe=° Y N
i=1
V..55-F1.55-Q:.5-Q,.39-Q3.3,6-F»,.27-Q4.1,35+Qs .0,75+F;.1,5 =0
V,.55-41.55-23.5-13,5.3,9-41,4.3,6-2659.2,7-62,1.135+34,5 .0,75+20.1,5 =0
V,=116,717kN /~ X
n
ZFx:’=o SR
=1

Na—F2x= 0
N.—4,689=0
N, = 4,689 kN—
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Y=o AN

Q.0,5+Q2. 1,6+ Q3. 1,9+ F,,.28+Q4. 4,15+ V,.55+Q;5 . 625+F;.7=0
23.0,5+13,5.1,6+41,4.1,9+26,59.2,8+62,1.4,15+ V,.55+345.6,25+20.7=0
Vi =:=145373 kN ¢~ O\

rib&hy:
: N.'=-N, =-4.689 kN
Nb=Ng"=N,"=-4,689 kN
Ng-'=Ng“ + Fay = - 4,689 + 4,689 = 0 (Vracime se k zakladni ¢aie)
No =N."=Ng"' =0
V,r=V,-F, =116,717 - 41= 75,717 kN
VE=V,-Q,=75,717-23=52717kN
Vi=VeE -Q,-Q;=52,717-13,5-41,4 =-2,183kN
V&=V -Fp,=-2,183-26,59 =-28,773 kN
Vb= V4 - Qs =-28,773 — 62,1 =-90,873 kN
V& = V& + Vy=- 90,873 + 145,373 = 54,5 kN
V=V -0, =945 -9 5=20 kN
Vo =V —F;=20-20 = 0 (Vracime se k zékladni &ate)
nebezpeény priifez je tak blizko prifezu d, Ze nema smysl ho pocitat. Moment v tomto prifezu
zaokrouhlime nahoru a tim eliminujeme pfipadnou nepfesnost.
M: MaL:_O
MLI=V,.1-F.1-Q,.0,5=116,717 . 1—-41.1-23.0,5=64.217 kNm
Mi=V,.28-F.2,8-0Q;.23-0Q,.1,2-Q;.0,9=116,717 .2,8-41.2,8-23 .23~
13,5.1,2-41,4.0,9=105,6476 = 106kNm (nebezpecny prifez)
MS=-F;.1,5-Qs.0,75 = -20.1,5-34,5.0,75 =- 55,875 kKNm

Z |

I<

(O8]
(9]
W

=62kN/m
10kN /m F=25kN

S ; E=54,178kN

= ,}l&ﬁ 5" Np=77,358kN
F=8BkN

M, =23,475kN

77,358 77,358

23,18 23,18

g uwww . N (kN)

|

| |
\, =93,095kN 3-}5 b 0-91|

| |

| |

|

|

|

|

23,475 I23,475

[T




Néhradni bfemena:
=% (fy - fp).,=%.(62-10).3,6 =93,6 kN
Q=1 .1,=10.3,6 =36 kN

Rozlozeni Sikmych sil:

Fix=F;.cos22°=25 . c0s22° = 23,18 kN
F,,=F;.sin22°=25 . sin22° = 9,365 kN
F,.=TF,. cos 52°= 88 . c0s52° = 54,178 kN
F,,=F,.sin 52°= 88 . sin52° = 69,345 kN

Reakce:

i”bﬁo ;\ f—\

V,.8-Q1.68-Q,.62+M-F,.3+F,,.1,5=0
V,.8-93,6.6,8—36.6,2+39-9365.3+69,345.1,5=0
V,=93,095kN /~ N

n ol
ZFA':’ =0 <—+—
i=1
—Fix—Fx+Np=0
— 23,18 -54,178 +N,=0
Np = 77,358 kKN—

;Maizo;\ A~

Q.12+Q,. 1,8+ M+F,,.5-F,,.65+V,.8 =0
93,6.1,2+36.1,8+39+9,365.5—69,345. 6,5+ V,.8 =0
Vy=23475kN [~ X

Pribéhy:
N: NS=N'=N"=Nl=0

N =N.E+F,=0+2318=23.18 kN

NF=N.=23.18 kN

N = N;E + Fp = 23,18 + 54,178 = 77,358 kN

N.F= NF = 77,358 kN

Nt =Np" = Np = 77,358 — 77,358 = 0 (Vracime se k zékladni &4fe)
V: Vi =V,= 93,095 kN

V= V.5 - Q- Q,=93,095-93,6 - 36 = - 36,505 kN

V=V =V, =-36.505 kN

V&=V —Fp, =-36,505 - 9,365 = - 45,87 kN

V=V =-4587 N

V&= V& +Fy,=-4587 + 69,345 = 23,475 kN

V=¥ =23475 KN

Vb = Vy- — V= 23,475 — 23,475 = 0 (Vracime se k zékladni &afe)
nebezpeény prifez od bodu ¢ doleva: xp=1,65m
velikost spojitého zatiZzeni v pritezu g: fg= ( (far- f )/ 1) . xp=((62-10)/ 3,6) . 1,65 = 23,83 kN/m
nahradni bfemena z bodu g do bodu c: Q=% . fox . xp =% .23,83.1,65=19,66 kN

Qun=fy .xp =10.1,65=16,5kN

M: MaL:_O
Mrf=V,.3,6- Q;.24-Q,.1,8=93,095.3,6—93,6.2,4—36.1,8 =45,702 kNm
Mg =-Vy. 6,05+ Fy,.4,55—F;,.3,05-M—Qy . 0,825 - Qp, . 0,55 = - 23,475 . 6,05 +
69,345 . 4,55 — 9,365 . 3,05 -39 - 16,5 . 0,825 — 19,66 . 0,55 = 81,507 kNm (nebezpe&ny priifez)
Mi=V,.4,1- Q;.29-Q,.2,3=93,095.4,1-93,6.2,9—36.2,3=27.4495 kKNm
M4 = Mg"+ M = 27,4495 + 39 = 66,4495 kKNm
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M. =-Vy.3+ Fy,. 1,5=-23,475.3+ 69,345 . 1,5 = 33,5925 kNm
Mf'=-Vy.1,5=-23,475.1,5=-35.2125 kNm
My'=0

3.5.6

. - o3a Qs,.’i‘ f),d 1, VUV ‘;.3 U,

A F;Z=26,163kN
VaKiN 20 | {a=25kN
E. 38,0;65k%=;'2h I 11 =50kN/m
=36kN/m L/ T
F=51kN < %ﬁ\% =49 -_—261 5
=65k kN'
1 }—1.5 Ibtjl
V; =99,906kN :5 I \, =131,741kN
| , Il
51 | 51 45,12] 45,12
i ||||||H||||||||||| [, N (kN)
99,906l
: V (kN)

Nahradni bfemena:
Qi=fy.11,=36.1,5=54kN
Q2:fd1 .12:36 .1=36kN
Q3=fd1 & 13236 . 1,2:43,2 kN
Qi=fyp .1,=50.1,8=90kN
Qs=fp .15=50.0,5=25kN

Rozlozeni Sikmych sil:

Fyx=F,. cos 65°=42 . cos65°=17,75 kN
F,,=F,. sin 65°=42 . sin65° = 38,065 kN
F3,=F;. cos 40°= 65 . cos40° = 49,793 kN
F;,=F;. sin 40°= 65 . sin40° = 41,781 kN
Fs.=Fs. cos 45°=37 . cos45° = 26,163 kN
Fs,=Fs. sin 45°= 37 . sin45° = 26,163 kN
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Reakce:

Va.7,5-Q1.575-F2,.5-Q45+F;,.4-Q3.34+F,.2,8-0Q4.1,9-Fs,.1-Q5.0,75=0
V..7,5 -54.5,75 -38,065.5-36.4,5+41,781.4 - 43,2 .3,4+39.2,8 —90.1,9 - 26,163 .1-25.0,75=0

V,=99.906 kN /~ N

in: = e

_FI“F2x+F3X_F5x+Nb:0
-51-17,75+ 49,793 - 26,163 + N,=0
Np =45,12 kKN—

_|_ —
ZM“ =0 /N ¢\
=1
Qi.1,75+F.2,5+Q;.3-Fs,.3,5+Qs.4,1-F,. 4,7 +Q4.5,6 + Fs,. 6,5+ Q5.6,75+ V. 7,5 =0
54.1,75 + 38,065.2,5 + 36 .3— 41,781.3,5+ 43,2 4,1-39. 4,7+90.5,6+26,163. 6,5+ 25.6,75+ Vy. 7,5 =0
V= 131741 kN

-
=R
o

IE:

N.-=F,=51kN

Nl=N"=N =51 kN

Ng= =Ng"+ Fp =51 + 17,75 = 68,75 kN
Ne-=Ng" = 68,75 kN

Ne& = N — Fs, = 68,75 — 49,793 = 18,957 kN
N = N,"=18.957 kN

N, = NgLF+ Fs.= 18,957 + 26,163 = 45,12 kN
N,“=N," = 45,12 kN
No& = Ny- — Ny = 45,12 — 45,12 = 0 (Vracime se k zékladni Zaie)
Vb=V, = 99.906 kN

V= V,"=99.906 kN

Vi& =V — Q= 99,906 — 54 = 45,906 kN

Vi =V —F,,=45,906 — 38,065 = 7,841 kN

V&=V -Q,=7,841 -36=-28.159 kN

V& =V.Sr+F,,=-28,159 + 41,781 = 13,622 kKN

V=V, - Qs=13,622-43,2=-29,578 kN

Vi = V¢ +F,=-29,578 + 39 = 9,422 kN

Vg = Vi~ Q4=9,422 - 90 = - 80,578 kN

V' = V" —Fs,=- 80,578 — 26,163 = - 106.741 kN

Vii= Vg — Qs=-106,741 - 25 = - 131,741 kN

V= Vi=- 131,741 kN

V& = V&' — Vp=- 131,741 + 131,741 = 0 (Vracime se k zakladni &ate)
Je zde n€kolik mozZnych mist nebezpecnych priufezi:

nebezpedny prifez: xp; =1 Vg~ 1/ =7,841/36=0,218 m

néhradni bfemeno z bodu d do bodu j: Qu;=fy . x; =36.0,218 =7,858 kN
nebezpedny prifez: x;, =1V, 1/ fy =13,622/36=0,378 m

nahradni bfemeno z bodu e do bodu k: Qo= fy; . x1, =36.0,378 = 13,608 kN
nebezpeény prifez: xp =1 VgLI / 5 = 80,578/50=1,612 m

nahradni bfemeno z bodu | do bodu g: Q,=fy . xp =50.1,612=80,6 kN

M: MaL:_Q

M. =V,.1=99,906 . 1=99,906 kNm

Iz

I<
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M =V,.2,5-0Q;.0,75=99,906 .2,5—54.0,75 = 209.265 kNm

MjL =V,.2,718—Q;. 0,968 —F,,. 0,218 = Q1. 0,109 = 99,906 . 2,718 — 54 . 0,968 —
38,065.0,218 — 7,848 . 0,109 =210,119 kNm (nebezpeny prifez)

ML =V,.3,5-Q;.1,75—-F»,.1-0Q,.0,5=99,906 .3,5—54.1,75-38,065.1-36.0,5 =
199,106 kNm

ML =V,.3,878-Q;.2,128 —F»,.1,378-Q, . 0,878 + F3,. 0,378 — Q, . 0,189 =
99,906.3,878 —54. 2,128 —38,065.1,378 —36. 0,878+41,781.0,378-13,608.0,189 =201.683 kNm
Mf=V,.2,8—Qs.2,05—Fs,.1,8—Q,.0,9 =131,741 .2,8 -25.2,05-26,163 . 1,8 —
90.0,9 =189.531 kNm

M =V,.2,612-Qs.1,862—Fs,.1,612-Qp. 0,806 =131,741.2,612-25.1,862 —
26,163 .1,612—-80,6.0,806 =190.419 kNm

MgP=Vb. 1-Qs5.0,25=131,741 .1-25.0,25=125.491 kNm

My =V,.0,5=131,741.0,5 = 65,871 kNm

Mbpz_o

(O8]
W
~

5522,527k|N EZ=6'7957kN

Q=41kN| gl ' F=20kN F=16kN

M=967,0031kN.m | IRBHN T 1 fadtionsim
F=63kNrrmrrd e e

Ny =108,19kN A.I%g !

\, =352,034k 5500mm
108,19 |108,1 9
49,374 49,374

sadl I
352,034 Bioss |

Nahradni bfemena:
Q1=fd1.11=41 .1=41kN
Q,=fy .L,=41.13=533kN
Q3=fd1 .13=41 . 1,7=69,7kN
Qi=fy . 4,=41.1,5=61,5kN
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RozloZeni Sikmych sil:

Fi,=F;.cos21°=63 . cos21°= 58,816 kN
F,,=F,.sin21°=63 . sin21°=22,577 kN
F,,=F,. cos 54°= 84 . c0s54° = 49,374 kN
F,,=F,. sin 54°= 84 . sin54° = 67,957 kN

Reakce:
eakc +

Y =0 |~

=
Va-Q1-Fi, -Qy -Fy, -Q3 -F3 -Q4 —F4 =0
V,-41-22,577 - 53,3 -67,957 -69,7 -20 -61,5-16 =0
V, =352,034 kKN 1

Z%:o CN Y

i=1

M,+Q;.0,5+F;,.1+Q,.1,65+F,5,.23+Q;3.3,15+F;.4+Q4.4,75+F;.55=0

M,+41.0,5+22,577.1+53,3.1,65+67,957.2,3+69,7.3,15+20.4+61,5.4,775+16.5,5=0
Ma=-9670031kNmm

YFa=0 L

=1
Na+le+F2x=O
N,+ 58,816 + 49,374 =0
N,=-108,19 kN «

Pribéhy:
N: NE=N."=NF =10

NP—N +F, =0+49,374 =49.374 kN

Nb—NP—49374kN

b —Nb +Fy, = 49,374 + 58,816 = 108,19 kN

NS=N —10819kN

NS 1.4 =N," =N, =108,19 — 108,19 = 0 (Vracime se k zékladni &afe)
V: VAl —F4—16kN

Vd—V +Q4 16 +61,5=775kN

Vd —Vd+F3 77,5 +20=97.5 kN

A Vd+Q3 97,5+ 69,7 =167.2 kN

VP—V +Fy,=1672+ 67,957 =235.157 kN

Vb—VP+Q2—235157+533 288.457 kKN

Vb =Vb +Fy, = 288,457 + 22,577 = 311,034 kKN

Vo =Vy +Q;=311,034 +41 =352,034 kN

VS =V, -V,=352,034 -352,034 = 0 (Vracime se k zékladni &4fe)
M:  M.S'=0

M =-F4.1,5-Q4.0,75=-16.1,5-61,5.0,75 =-70,125 kNm

MS = -F4.3,2-Q,.245-F5.1,7-Q;.0,85 =-16.3,2-61,5.2,45-20.1,7—
69,7 . 0,85 =-295,12 kNm

My = -M,+V,.1-Q;.0,5=-967,0031 +352,034.1-41.0,5=- 6354691 kNm
M,"= - M,=-967,0031 kNm (nebezpe&ny priifez)
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(O8]
(o]

Fr34,126kN,

éif:—42kN m
" M=187,9197kN.m

- N i
NN N
516,306 q§m- Ng\=54,206kN
0.9] 1.4 \gg . 2.1
A
| R=63k
| £=60,853kN Vy =74,373kN
| |
— e, N (kN)
I | I |
| 3|853 [3,853
15 IS HH' 30,273 m° \!/ (kN)
| | 57 | | “154,206 B
I | l I l y 187,9197
. I il
| ]
| eb
V] eaast
I

Néhradni bfemena:

Q1=fd1.11=30. 1,4=42kN
Q=% .fp.L=%.42.2,1=44,1 kN

RozloZeni Sikmych sil:

Fyy=F,.cos 75°=63 . cos 75° = 16,306 kN
F,,=F,.sin 75°= 63 . sin 75° = 60,853 kN
Fs=Fs.cos 42°=151.cos 42°=37,9 kN
F3,=F3.sin 42°=51 . sin 42° = 34,126 kN

-F1 -Qq +Fp,—F;5,-Qy +V,=0
-15-42+ 60,853 —34,126-44,1+V,=0
V, =74373 kN 1

s

)

i=1

+ —_—
Mg =0 /7N ¥

-F1.6,2-Q;.4,6+F,.33-F;3,.2,1-Q,.0,7+M,=0
-15.6,2—-42 .4,6 + 60,853 .3,3 -34,126 . 2,1 -44,1. 0,7+ M, =0

317

M, =

187.9197 KNm
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F2x+F3x+Na= 0
16,306 +37,9+ N,=0
N, = - 54,206 KN «

Pribéhy:
N: NbL :NCLszL: NeL:Q
N =N, - Fo =0 — 16,306 = - 16,306 kN
Ni=N." =-16.306 kN
N¢ =Ng" = F3 =- 16,306 — 37,9 = - 54,206 kN
No-=N¢" =-54.206 kN
N =N,Y+N, =- 54,206 + 54,206 = 0 (Vracime se k zékladni &afe)

V: Vg =-F=:15kN
V=Vt =-15kN
V&=Vl -Q =-15-42=-57kN
Vo=V =-57kN
V& =V, +F, =-57+60,853 = 3,853 kN
V=V =3,853 kN
V&=V -Fs, =3,853 -34,126 =-30,273 kKN
VrE=VE -Q,=-30,273 -44,1=-74373 kKN
M:  My=0
ME==F,.09=-15.0,9=-13.,5 kNm
Md=—F;.2,3- Q.0,7=-15.23-42.0,7=-63.9 kNm
M=—F;.2,9- Q. 1,3=-15.2,9-42.1,3=-98,1 kNm
ME=-M,+V,.2,1- Q,.1,4=-187,9197 + 74,373 . 2,1 — 44,1 . 1,4 =-93.3364 kNm
M, =- M, = - 187.9197 kKNm (nebezpeény priifez)
Ez=11|.§14kN o
3.59 F.=25kN
_f%2—=5125kkN m

No\=11,314kN

M=576,3936kN.m
\y =234,514kN

d

11,314 = ?1,314 N (kN>

0 | |
o T m°
R v
|

Rt - o

o

l

|

|
101®

| 19451 209,514

L \e
| 1
| 374,3796
I ,

o!

|
|
l
|
|
|
|
|
|
|
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N4ahradni bfemena:

Q= fy.1,=22.3,6=79,2kN
Q2:1/2.(fd2-fd1).11:1/2 . (52—22) . 3,6:54kN
Qs=fp.L=15.1,4=21 kN

Q4:.fd3. 13: 15.1=15kN

RozloZeni Sikmych sil:
Fy=F,.cos45°=16.cos 45°=11,314 kN
F,,=F,.sin45°= 16 .sin 45°=11,314 kN

Reakce:

_|_

if‘sic(} -
=1

Fi1-Q1 —Q; —Fp, —Q3—F3-Q4 —F4+V,=0
10-79,2 -54—-11,314-21-39-15-25+V,=0
V.=234514 kN 1

n + .
Sie AN A
i=1
F1.6-Q;.42-Q,.3,6-F,,.24-Q;3.1,7-F;.1-Q4.0,5+M,=0
10.6-79,2.42-54.3,6-11,314.24-21.1,7-39.1-15.0,5+M, =0

_ M, = 576,3936 kNm/~ ¥
Y Fu=0 —
E |

Fax + N;=10
11,314 +N,=0
No=-11314 kKN «

Prib&hy:
N:  Ny=N."=0
NLE=NF-F,,=0-11,314=-11314 kN
Ni&=Nl= NL=-11314kN
NS =N,"+N,=-11,314 + 11,314 = 0 (Vracime se k zékladn{ &fe)

V: Vi =F;=10kN

VE=Vy -Q—=Q,=10-79,2—-54=-1232 kN

Vi=vr -F,,=-1232-11,314=-134.514 kN

V=V -Qy=-134,514 ~21=- 155514 kN

V& =VeE -F3=-155,514-39=-194,514 kN

Vo=V -Qu=-194,514-15=-209.514 kN

VY =V}, -F,+V,=-209,514 — 25 + 234,514 = 0 (Vracime se k zakladni ¢4fe)
M:  My=0

ML=F;.3,6-Q;.18-Q,.1,2=10.3,6-79,2.1,8—54.1,2=-171,36 KkNm
Mf=-M,+V,.1-F;.1-Q,.0,5 =-576,3936 +234,514.1-25.1-15.0,5=-
374,3796 KNm

M, = - M, = - 576.3936 kNm (nebezpeény priifez)
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k= 32 62'7kN 'F-22 »411kN

36kf‘\ : Er23*N41kN m

174kN

Ms=460,
4, 3m
Va =151,388kNF:£ % 45"1F—2|kN |
31,413 0,388
016:!838 l N (kN)

151,388

22,411 \/ (kN)

1
I
|
|
I

Néahradni bfemena:

Qi=fy.1=52.0,5=26kN
Q2_fd] : 2:52. 0,9=46,8kN
Q3=fd2.13=41.1:41kN
Q4=fd2.l4=41.1:41kN

Rozlozeni Sikmych sil:

Fix=F;.cos 74°=40 . cos74° = 11,025 kN
Fi,=F;.sin 74°=40 . sin74° = 38,45 kN
F3x=F;.cos 65°=36. c0s65°=15,214 kN
F3,=F3.sin 65°=36 . sin65° = 32,627 kN
Fix=F4.cos 77°=23 . cos77° = 5,174 kN
Fi,=F,.sin 77°=23 . sin77°=22,411 kN

Va-Q1 +F;,—Qy +F,—Q3-F3, - Q4 -F4, =0
V.-26+38,45—-46,8+20-41-32,627—-41-22,411=0
V.=151,388 kKN 1
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n + _
M. =0
Z, N Y
M,+Q;.025- Fiy.0,5+Q,.095-F,.23+Qs.2,8+Fs,.33+Qy.3,8+F,.43=0
M, +26.0,25 — 38.,45.0,5 + 46,8.0,95 — 20.2,3 + 41.2,8 +32,627.33 +41.3,8 + 22,41 43 =0
M,=-4603714kNm ¥

Na+F1x+F3x+F4x: 0
N,+ 11,025 + 15,214 + 5,174 =0
Na=:31413 kKN «

béh

_U
EO

N, =NF=N,=31.413 kN

N =N, —Fy,=31,413 — 11,025 = 20,388 kN

NJS= N = NL=N,''=20,388 kN

N, =N,"—F;,=20,388— 15,214 =5,174 kN
NE=N."=5174 kN

N =N¢" = Fyp = 5,174 — 5,174 = 0 (Vracime se k zékladni &te)

12

V& =V,=151388 kN

Vo= V,"—Q; = 151,388 - 26 = 125,388 kN

Vi~ = V- + Fy, = 125,388 + 38,45 = 163.838 kKN

V&=V - Q,=163,838 — 46,8 = 117,038 kKN

V&=V, =117.038 kN

V&=V +F,=117,038 + 20 = 137,038 kN

V=V —Q;=137,038 - 41= 96,038 kN

V& =V, —F;,=96,038 —32,627 = 63.411 kN

V=V —Qs=63,411-41=22411 kN

Vi =V{&—F,=22,411-22,411 = 0 (Vracime se k zékladni &4fe)

I<

M,"= - M, = -460,3714 kKNm (nebezpeiny prifez)

My =-M,+V,.0,5- Q;.0,25=-460,3714 + 151,388 . 0,5 — 26 . 0,25 = - 391,1774 kKNm
Ml =-M+V,.1,4-Q;.1,15+F,.09-Q,.0,45=-460,3714 + 151,388 . 1,4 —
26.1,15+38,45.0,9-46,8.0,45=-264.7832 kNm

M =-Fy.2 -Q4.1,5-F;,.1-Q5.0,5 =-22,411.2-41.1,5-32,627.1-41.0,5=

=

-159.449 KNm
MeP= =-Fgp.1 -Q4.0,5=-22441.1-41.0,5=-42.911 kNm
MfP=Q
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F=16,689KkN|
F+18kN F=22kN

%
Ny =52,243kN Z
Mg324,126 7kN.m
=91kN
V, =8,619kN : F=78,808kN
. N (kN)
45,5

52,2]1.'5 l |
oL

I
TR R, v (kN)
|

Néahradni bfemena:

lel/z.fd].11=1/2.3O.2,1=31,5kN

RozloZeni Sikmych sil:

Fix=F.cos 68°=18 . cos68° = 6,743 kN
Fi,=F;.sin 68°=18 . sin68° = 16,689 kN
F3,=F;. cos 60°=91 . cos60° =45,5 kN
Fs3,=F;.sin 60°=91 . sin60° = 78,808 kN

Reakce:

-+

ze:':O -
=1

Va-Fi -F;—-Qy +F;,=0
V.-16,689-22-31,5+78,808=0
V,=-8.619kN |,

i;‘sfm =0 ;\\‘ {—\

i=1

M,+F;.05+F,.1,8+Q;.42-F;,.64=0
M,+ 16,689 .0,5+22.1,8+31,5.4,2-78,808.6,4=0

M,= 324.1267KNm/ N
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%

— 4+

Zf‘}: =0 «——

(=1

N:

Prabéhy:

Na'le - F3x= 0
N,— 6,743 —45,5=0
N, = 52,243 kN —

Nt =-N,=-52243 kKN

Nyt=N,"=-52243 kN

Np-=Np"+ Fio=- 52,243 + 6,743 = - 45,5 kN
NE=Ng"=N.'=N}t=-455kN

Ni =N + Fs, = - 45,5 + 45,5 = 0 (Vracime se k zakladni &afe)

V: Vai=-V,=-8619kN
Vo=V, =-8619kN
Vo =Vy- - F,=- 8,619 - 16,689 = - 25,308 kN
V=V, =-25308 kN
Ve =V, ~F,=-25308-22=-47.308 kN
V&=V, =-47308 kKN
V&=V{—Q,=-47,308—31,5=-78.808 kN
Vi= V¢ =-78,808 KN
Vi = V¢ +Fs, =- 78,808 + 78,808 = 0 (Vracime se k zakladni &afe)
M:  M,"=M,=324,1267 kNm (nebezpeény priifez)
My-=M,-V,.0,5=7324,1267 — 8,619 . 0,5=319,8172 kNm
My = Fs,.4,6-Q,.2,4=78,808 .4,6-31,5.2,4 =286,9168 kNm
Mg = Fs;,.3,6-Q;.1,4=78808.3,6—31,5.1,4= 239.6088 kNm
My = = F3,.1,5=78,808.1,5=118,212 kNm
M¢ =0
3.5.12
fp=31kN/m |
£y =25kN./m | HiH
Ny =41,758kN Il ‘
M5=897,312kN.m
\g; =292,499kN, ~
41,758 T
292,499 | |
7 »
I B, gk V' (kN)
L } ] 3 } 1111887585 756
0 I
897,312} | | |
| ,
| Vi
23,&048 !
0
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Néhradni bfemena:

Q1=1/2.fd2.11:1/2.31 3:46,5kN
Q=fy .[;=25.3=75kN

Qi=fy .L,=25.1,7=42,5kN
Q;=fy .13=25.0,8=20kN

RozloZeni Sikmych sil:

Fi.=F,.cos 54°=38 . cos54° =22,336 kN
F,=F;.sin 54°= 38 . sin54° = 30,743 kN
F5,=F5.cos 44°=27 . cos44° = 19,422 kN
F;,=F5.sin 44°=27 . sin44° = 18,756 kN

. 4=
F__:: —
Vo Q1 —Q-Fi;— Q3 -F; —Q4 -F3,=0

V.-46,5-75-30,743 —42,5-59-20- 18,756 =0
V,=292,499 kKN 1

n

Z‘M** =0 ;\ [_\

=1
M+ Q. 1+Q. 1,5+F;,.3+Qs.3,85+F,.4,7+Q;. 5,1 +F5,.5,5=0
M,+46,5.1+75.1,5+30,743 .3 +42,5.3,85+59.4,7+20.5,1 +18,756.5,5=0
_ M,=-897.312 kNm ¥ O\
ZEY:ZO - +

=1
Na - le - F3x: 0
N.—22,336—-19,422=0
N,=41,758 kN —

Prib&hy:
N:  NJ=-N,=-41,758kN
Ny =N,"=-41.758 kN
N F=NF+ F,=-41,758 + 22,336 =- 19.422 kKN
Ne=N,¥ =-19.422 kKN
Nt =Nl =-19.422 kN
Ng“=Ng“+ Fa, = - 19,422 + 19,422 = 0 (Vracime se k zékladni &4fe)

V., =V,=292.499 kN

ViF=V,F—Q; —Q, =292,499 — 46,5 — 75 = 170,999 kN

Vi = V& - Fy, = 170,999 — 30,743 = 140.256 kKN

V= ViF= Qs = 140,256 — 42,5 = 97,756 kN

V& =VS)—F,=97,756 - 59 = 38,756 kKN

Vi=V5—Q,=38,756 —20 = 18,756 kN

V&=V - Fy, = 18,756 — 18,756 = 0 (Vracime se k zékladni &4te)

I<

M,"= - M,= - 897.312 kNm (nebezpeény priifez)
Mp=-Ma+V,.3-Q,.2-Q,.1,5=-897,312+292,499 .3-46,5.2-75.1,5 =

=

-225.315 kKNm
McP =-F3,.08-Q,.0,4=-18,756.0,8—-20.0,4=-23.0048 kKNm
MS = 0
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3.5.13

F=17,443kN
F=34,194kN, o " N (kN)
_2971<N m —51kN i )
H fyy=48kN/m = -
- o] € £ —1' _ i ' h %
= — 2 |2 =
, 13|11 |
~ = QKN _‘T\;: d » E E
g( 27;69kN shaliComn 1 ! 1,5 AL 1,5 o Y:Ii H T107'755 I 107,755
== 0 155,6 = 155,69
©
: —(— S=N
N T o ?;g
: IS=E=10, 55kN N | c =
: SN N
F—24,854k =N
F=12kN 2 L 57 =t F=27kN G b
SN NN W, =166,784k 3 o
4 S =
N, =171,284kN \V Np =114,5kN
137,09 137,09
I W® 8066 o
% 8
N~
h_ S

107,766

166,784

"V (kN)

Nahradni bfemena:

Q1=fd1 .]1229. 3=87kN
Q2=fd1 .12=29. 1=29kN
Q3=fd2 .13:48 ’ 3,5: 168 kN
Q4=fd2 l4=482:96kN
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Rozlozeni Sikmych sil:

Fy=F,.sin 39°=44 . sin 39° = 27,69 kN
Fy,=F,.c0s39°=44 . cos 39° = 34,194 kN
Fu=F4. cos 20°=51 . cos 20° = 47,924 kN
F,,=F,.sin 20°= 51 . sin 20° = 17,443 kN
Fs,=Fs.sin 23°=27 . sin 23° = 10,55 kN
Fs,=Fs.cos 23°=27 . cos 23° = 24,854 kN

=1
Fi+ Q1 +Fuxt Qu—Fuy— Q3 -Fs - Qs+t V=0
12+ 87+27,69+29-47924—-168-10,55-96+V, =0

| B Vo= 166,784 KN —
Zs.f =0/ Y ¥\
=1
Q1.35+F%.5+Q,.55+F;. 1 +F4;.2,5-F4.6-Q3.3,75-Fsx.2—-Fs,.4-Q4. 1+ Np.4=0
87.3,5+27,69.54+29.5,5+30.1+17,443.2,5 — 47,924.6 — 168.3,75 — 10,55.2 — 24,854.4 — 96.1+ N, .4 =0

Ny, =114,5kN /7y

iM&iZO /_i—\l f_\
=1

Na.4+Q;.3,5+Fp.5-Fs.4+Q;.55-F;.3-F4. 1,5-Far. 6-Q3.3,75—F5,.2-Qq. 1 =0
N,. 4 + 87.3,5+27,69.5-34,194.4+29.5,5-30.3-17,443.1,5 — 47,924.6 — 168.3,75 — 10,55.2— 96.1= 0
N, = 171284 kN /)

Priib&hy:
N: LEVE SVISLE RAMENO: NS =-N,=-171284 kN
No'=Ng"=N,"=-171.284 kN
Ng“ =Ny~ +Fp, =- 171,284 + 34,194 =- 137,09 kN
N.“= Ng~ =- 137,09 kN
VODOROVNE RAMENO: N." = -F, —Q,-Fp,— Q, = -12-87-27,69-29= -155.69 kN
N¢-=N,'=N," =-155.69 kN
Ny = N{ +Fy, = - 155,69 + 47,924 = - 107,766 kKN
Ny" =N, =-107,766 kN
PRAVE SVISLE RAMENO: Ny =N, =114,5 kN
N =N =114.5 kN
N* =Ny’ - Fs, = 114,5 — 24,854 = 89,646 kN
N =N;" =N/ = 89,646kN
V: LEVE SVISLE RAMENO: VS=-F=-12kN
Vo=V, =-12kN
V=V -Q=-12-87=-99kN
Vi = V- Fy=-99-27,69=- 126,69 kN
V=V —Q,=-126,69 - 26 = - 155,69 kN
VODOROVNE RAMENO: V=N,—F,, = 171,284 — 34,194 = 137,09 kN

Vi=V.,"=137.09 kN
Vi'=VEFE—F=137,09 - 30 = 107,09 kN
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Vg =V{ =107.09 kN
V"= V"~ Fy,= 107,09 — 17,443 = 89,66 kN
Vit =V," = 89,66 kN

PRAVE SVISLE RAMENO: V¥ =- Vy=-166,784 kKN

V=V +Q,=- 166,784 + 96 = - 70,784 kN
V= V{f +Fs, = - 70,784 + 10,55 = - 60.234 kN
V=V +Q;=-60,234 + 168 = - 107.766 KN
Vi¥=V{ =-107.766 kN

MoZné misto nebezpetného priifezu je také na pravém svislém rameni mezi bodem j a i, které

oznalime k:

nebezpe&ny prifez: xp = IV 1/ fy, = 60,234/48 = 1,255 m

nahradni bfemeno z bodu k do bodu j: Qp=fy . xp =48 .1,255=60,234 kN

M: MaLZQ

M= -F;.2=-12.2=-24kNm
M&=-F.5-Q;.1,5=-12.5-87.1,5=-190,5 kNm
ML =-F.6-Q;.2,5-Fy.1-Q,.0,5=-12.6-87.2,5-27,69.1 —29.0,5 = - 331,69kNm
(nebezpecny pritez)
M =N,.1-F;.6-0Q;.2,5-Fy.1-Fp,.1 —Q,.0,5 =171,284.1-12.6-87.2,5—
27,69 .1-34,194.1-29.0,5=-194,6 KNm
M = -Np.1,5+V,.6-Q.5-Fs.4+Fs,.1,5-Q;.2,25 =-114,5.1,5+166,784 . 6 —
96.5-10,55.4+24,854 .1,5—-168.2,25="-33,965 kNm
My = Vy.6-Q;.5—-Fs.4-Q5.2,25 =166,784 .6-96.5-10,55.4—168.2,25 =
100,504 kKNm
Mf=V,.55-Qs.4,5-Fs.3,5-Qs.1,75 =166,784 .5,5-96.4,5-10,55.3,5—
168 . 1,75 = 154,387 kNm
M = Vy.3,255-Q,. 2,255 - Fs, . 1,255 - Qp . 0,6275 = 166,784 . 3,255 96 . 2,255 —
10,55 . 1,255 — 60,234 . 0,6275 = 275,365 kKNm
Mjl;= Vy.2-Q,.1=166,784.2-96.1=237,568 KkNm
My, =0

Fz15,265kN,
= R 5='|8'<N o™

]

E

h=3,18

L

Wet Vo7=25,944kN
s az ’
Rqz=30,593kN "L soeem |
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Vzdalenosti:

sin32°=h/6
h=6.sin32°=3,18 m

Nahradni bfemena:

lel/z.fdl 1121/224 1,5: 18 kN
Q2=f2 . 12: 19. 0,5:9,5kN
Q3=fd2 .13 =19. 2,5 :47,5kN

RozloZeni ndhradnich bfemen:

- Qix=Q; .sin 32°=18 . sin 32° = 9,539 kKN

Q

Q1,=Q7.c0s32°=18.cos 32°=15,265 kN

e Qx=Q;.5sin 32°=9,5 . sin 32° = 5,034 kN

Q

2
T~ Q,,=Q,.c0s32°=9,5 . cos 32° = 8,056 kN

- Q3= Q3 .sin32°=47,5 . sin 32°=25.171 kN

Q

Rozlozeni Sikmych sil:

Nr=F;.c0s32°=29 . cos 32°= 24,593 kN
Ve =F;.sin32°=29 . sin 32° = 15,368 kN
Ng=F,.sin32°=30 . sin 32° = 15,898 kN
Ve =F,.cos32°=30. cos 32°=25,441 kN
Fi,=TF3.sin 32°=18 . sin 32°=9,539 kN
F3,=F3.c0s32°=18 . cos 32°=15,265 kN

Reakce:
n

ZF“ =0
=1

Rax + Qix—F1 + Qu+ Q3+ F3,=0
Ra +9,539 -29 + 5,034 + 25,171 +9,539=0

—

3
™ Qu,= Qs . cos 32° = 47,5. cos 32° = 40,282 kKN

Rax=2-20,283 kN «
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= +
;}»fa;:t) 7N YN

Q1.0,5-Fp,. 1,5+Q;.2,75+F,. 2,544+ Q3. 4,25 + F5. 6+ Ry,. 5,088 =0
18.0,5—15,368.1,5+9,5.2,75+30.2,544 +47,5.4,25+ 18 . 6+ Ry,. 5,088 =0
Ry, =-78275kN ¥~ \
7 +

> My=0 /7 £

=4

Ro 3,18+ Ryy. 5,088 = Q. 5,5+ Fiy. 4,5-Q,.3,25—F,. 2,544 - Q. 1,75=0
20,283 .3,18 +R,,. 5,088 — 18.5,5+ 15,368 . 4,5-9,5.3,25-30 . 2,544 —47,5.1,75=0
R,,=30,593 kN /~ N

Rozlozeni reakei:
- Na= Rux . cos 32°=20,283 . cos 32°=17.201 kN
R

™~ Vax= Rax . sin 32° =20,283. sin 32° = 10,748 kN
_~ Ni=Ry; . sin 32°=30,593 . sin 32° = 16,212 kN

R, ~
V= Ra, . c0s 32°=30,593 . cos 32° = 25,944 kN
- Ny= Ry, . sin 32°=78,275. sin 32° =41.479 kN

sz
™~ Viz= Ry, . c0s 32°=78,275 . cos 32° = 66,381 kN

N: N." =N, - N,, = 17,201 — 16,212 = 0,989 kN
NS =N,"=0,989 kN
NS =NL+ Fi,= 0,989 + 24,593 = 25.582 kN
N& =N =25.582 kN
N =N4“=25.582 kN
N =NL+ F,=25,582 + 15,898 = 41,48 kN
NE =N, =N =41.48 kN
Np© =Ny" = Np,=41,48 —41,48=0

V.l =V, + V., = 10,748 + 25,944 = 36,692 kN
Vi=V,5"-Q,=36,692 - 18 =18.,692 kN

Vo =V, +Fp,=18,692 + 15,368 = 34,06 kN
Vi=V,) =34,06 kN

V=V —Q, =34,06—9,5=24.56 kN
VE'=VL-F,,=24,56-25441 =-0.881 kN
Vi=Ve -Q;=-0,881—47,5=-48,381 kKN
Vb=V =-48381 kN

Vo =Vu'-F; + V,,=- 48,381 — 18 + 66,381 =0

I<

M,"=0
MCL=Vax. 1,5+V,.1,5-Q;.1=10,748 .1,5+25944 . 1,5-18 .1 =37,038 kNm
MdL=Vax.2,5+Vaz.2,5 -Q;.2+F,.1=10,748.2,5+25944 .25-18.2+ 15,368 . 1=

=

71,098 kNm

MS =V, .3-F3.3-Q5.1,25=66,381.3-18.3—47,5. 1,25 = 85,768 kNm (nebezpe¢ny
prifez)

Mf};=VbZ .0,5-F;5.0,5=66,381.0,5-18.0,5=24,1905 kNm

M, =0
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E+38,637kN

3.5.15 F=40kN
fa =22kN

-
N, 15,556k =30, 408KN ”
5 “N=23,335kNy | 0 Vb= 9, 155kN
F=33kN— - h]\
Vy=109,455kN Nos=15, 558Ky
A V23,335, Roy=12,947kN
vb,=92,34krT/ :
= "LO'S’!' - J 1o L 1 ,.L Lo \MN,=9,155kN
5,5m 3m sz=§( »34kN
R,7=130,588kN
a c_d € f

10,353

N (kN)

109,455 109,455 %,

70,818




Néhradni bfemena:

Q=f; . 1,=22.2=66kN
Q,=f;.,=22.1,5=33kN
Q3=Q4:Q5=fd .13=22 .1=22kN

Rozlozeni nahradnich bifemen:
NQ3 = NQ4= NQ5 = VQ3 = VQ4 = VQS :Q3 .sin 45°=22 .sin 45° = 15,556 kN

RozloZeni Sikmych sil:

Fix=F;.cos 75°=40 . cos 75° =10,353 kN
F;,=F;.sin 75°=40 . sin 75° = 38,637 kN
Fi,=F3,=F;3.sin 45°=43 . sin 45° = 30,406 kN
N = Vps=F4. cos 45°=33 . cos 45°=23,335 kN

Fix -Fsx TF4 TR =0
10,353 — 30,406 + 33 + Ry, =0
Ripx =-12,947 kKN «—

ki + _
D Mu=0 SN
i=1
Va8,5+Fix3 -F1;.7,3 -Q1.5,5-F2.4,5 - Q23,75 = Q3.2,5 = F3,.2 = F3,.2 = Q4.1,5 + F4.1 - Q5.0,5= 0
V..8,5+10,353.3-38,637.7,3-44.55-28.4,5-33.3,75-22.2,5-30,406 .2 —30,406 . 2
~22,1,8+33.1-22 .0,5=0

V.=109455 kN /Y
+

ZF.’:: =0
=1

Va—Fi —Q1=F2-Q; = Q3—F3, - Q4 = Qs+ Ry, =0
109,455 38,637 —44 —28 —33 -22-30,406-22-22 + R, =0
Ry, =130.588 kKN 1

RozloZeni reakei:
P Ni= Rpx . c0s 45°=12,947 . cos 45°=9,155 kN
be
e V= Ryx . sin 45° = 12,947. sin 45°=9,155 kN
- N~ Ry . sin 45° = 130,588 . sin 45° = 92,34 kN

sz \ .

Viz= Ry . cos 45°=130,588 . cos 45° =92.34 kN
Pribéhy:
N.

VODOROVNE RAMENO: N,l'=0
NL=NL=NL=NF=NL-F,= -10.353 kN
SIKME RAMENO: Ny = - Nig - Npp = - 9,155 — 92,34 = - 101,495 kN
NP = Ny? +Ngs = - 101,495 + 15,556 = - 85,939 kN
N,® =N;?+Ng, = - 85,939 + 23,335 = - 62,604 kN
N = Ni? +Ngs = - 62,604 + 15,556 = - 47,048 kN
NP =N +Ngs =- 47,048 + 15,556 =- 31,492 kN
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V:

VODOROVNE RAMENO:  V,*=V,=109.455 kN
V=V, =109.455 kKN
VE'=VSL-F,=109,455—-38,637=70,818 kN
V=V, =70.818 kN
V&=V -Q,=70,818 - 44 =26.818 kKN
Vi =v.})-F,=26,818-28=-1,182kN
VE=Ve -Q,=-1,182-33=-34,182 kN

SIKME RAMENO: Vi = Vi - Vi, = 9,155 - 92,34 = - 83,185 kKN
Vi'=Vy + Vs =- 83,185+ 15,556 = - 67,629 kN
Vil = VF - Vg =- 67,629 — 23,335 =- 90,964 kN
Vg =V + Vg =-90,964 + 15,556 = - 75,408 kKN
V.S =V}, Fy=-75,408 + 43 =-32.408 kN

VE= Vg + Vs =- 32,408 + 15,556 = - 16,852 kN

M, =0

ME=V,.1,2= 109,455 .1,2 =131,346 kNm

M¢“=V,.2—-F;,.0,8= 109,455 .2 —38,637 .0,8 =188,0004 kNm

ME =V, 4-F,.2,8-Q;.1= 109,455.4—38,637.2,8 -44.1=285.6364 KkNm
(nebezpelny prifez)

M{=V,.55-F;,.43-Q;.2,5-F,.1,5-Q;.0,75=109,455 . 5,538,637 . 4,3 —
44 .2,5-28.1,5-33.0,75=259,1134 kKNm

My =Ry, .2-Ry.2-Qs.1,5+F,.1-Q,.0,5=130,588.2-12,947.2-22.1,5+33 .1
—22.0,5=224,282 kNm

Mhi =Rpz. 1 -Rpx. 1-Q5.0,5=130,588.1-12,947.1-22.0,5=106,641 kNm
My =0

1=
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