1.6. Klide piikladi k domdcimu procviceni

1.5.1

Fotn| P3N F=B2KN

NSO o VA \% \
\{,=68,625k§N§1

]

—H

=73,375kN

|
o }
|

Reakce:
n + a—
ZM[“:O /—\ {\
i=1
V,.8-F,.7-F, .5-F; .25-F, .2=0
V,.8-21.7-43.5-62.2,5-16.2=0

V. =68625 kN /N
i +
F::':o —
1

N, -F -F, —F5 —F4 + V, =0
68,625 — 21 —43-62-16+V, =0
V, = 73375 kN 1
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rubéh

lglzl;o

nevyskytuji se
Vi =V, = 68,625 kN

V=V, —F, = 68,625 - 21 = 47,625 kN

vi=v/r
vi=vi

—F,=47,625 -43 =4,625 kN
—F3=4,625-62=-57375 kN

V=V —F==-571375-16=="T3375 KN

v,l=vE

M,"=0

iz

Ml =V,

Mi=V,
M=V,
MfP = Vb
My =0

+ Vy=-73,375 + 73,375 = 0 Névrat k zékladni ¢are.

.1=168,625.1=68,625 kNm

.3-F;.2=68,625.3-21.2=163.875kNm
.2,5-F4.0,5=73,375.2,5-16.0,5=175.4375 kNm (nebezpeény prifez)
.2=173,375.2=146,75 kNm

Ng=4,508kN

k B et el 07 778KN

o symmizzzmo N (KN)
|
I

22,362 22|362
28,571 ! | | |
11,72 11,72 |
[T
0 I @ 0 \/ ( k N )
| 21,28 ’
| ' 27,778
I
I
0 0




Foyx=F, .cos37°=28.cos 37°=22.362 kN
F,,=F, .sin37°=28 .sin 37°=16,851 kN
Fix=F,4.cos20°=19.cos20°=17,854 kN

Fs,=F4 . sin 20° =19 . sin 20° = 6,498 kN

ZMM*‘*Q ;\ [—\

V..6-F .6-Fy, . 45-F; .2,7—F4.1=0
V,.6-10.6-16,851.4,5-33.2,7-6,498.1=0

V,=38571kN / N
‘e +
ZFM‘ = §
i=1
Va-Fl —FZZ —F3 _F4z o+ Vb =0
38,571 -10-16,851-33-6,498 +V, =0
V, = 27,778 kN 1

ad
. . — +
ngiﬁﬁ <~
=1
Fox —Fax tNp =0
22,362 — 17,854 + Ny, =0
Ny, =-4,508 kKN «

Pribéhy:

N: N."=0
NSt =-F,,=-22362 kN

N =Nl =-22362kN

No&“=Ng"+ Fu = - 22,362 + 17,854 = - 4,508 kN

Np© =N+ Ny = - 4,508 + 4,508 = 0 Vracime se k zakladni &éfe.
V.i=V,—F,; =38,571-10=28.,571 kN

V&=V, '~ F,,=28,571-16,851 = 11,72 kN
Vi=VS-F,=11,72-33=-2128 kN
V&=V&—F,=-21,28-6,498 =-27.778 kN

VbLL= Vo +Vy=-27,778 + 27,778 = 0 Vracime se k zékladni &afe.
M,"=0
Mt=V,.1,5-F,.1,5=38,571.1,5-10. 1,5 = 42,8565 kNm
M =Vy.2,7—-Fs,.1,7=27,778 . 2,7 6,498 . 1,7 = 63,954 kNm
M=V, .1=27,778 .1 =27,778 kNm

MbP =0

I<

=
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—_—
(9]
(8]

F=61,058kN F=6kN F=9kN | kN
F=62kN F—30kN
Ns=26,559kN777: | 7. |' |
'VE=75. | \6:= 28,8 75kN
25
V=5,06kN T Zoomn T T 280
| | |

26,559, 26,559

506

I
&J}) 15,793 : : : :
o ” T ° N (kN)
14, 284 : o 119,284
! l I 131,981 I
’ | | | 22,981
.10 9,108 +
ol I I3, 106 .| i o V (kN)
I

Fix=F;.cos 80°=62 . cos 80°= 10,766 kN
Fi,=F;.sin 80° =62 . sin 80° = 61,058 kN
Fox=F, . cos 65°=83 . cos 65°=35.077 kN
Fy,=F, . sin 65° =83 . sin 65° = 75,224 kN
Fsy=Fs.cos 50°=30. cos 50° = 19,284 kN

Fs;=Fs.sin 50° =30 . sin 50° = 22,981 kN
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Vi..5-F; . 4+F, . 3-F;.14+F;.0,7+Fs,.2=0
V..5-61,058.4+75224.3-6.1,4+9.0,7+22,981.2=0

Vo =:506 KN N\
n +
ZFN? =0 .
! V,-Fi, +Fyy —F; + Vy— Fy—Fs,= 0
-5,06-61,058+75,224-6+Vy;—9-22,981=0
V, =28.875 kN 1

ifxizﬁ —

i=%
Na + le+ F2x" FSX =)
N, + 10,766 + 35,077 — 19,284 =0
N.=:26,559 kKN «

Priib&hy:
N: N." =N, =26.559 kN
N =N," - Fi,= 26,559 — 10,766 = 15,739kN
Ng“=N" = Fyp, = 15,739 — 35,077 = - 19.284 kN
N =N =N'=N/=-19.284 kN
NgL =N+ Fsy=-19,284 + 19,284 = 0 Vracime se k zakladni &are.
Vi=-V,=-5,06 kN
V&=V,'—F,=-506-61,058 =- 66,118 kN
V=Vl +F,,=-66,118 + 75,224 =9.106 kN
Vo=V —F;=9,106— 6 = 3,106 kN
V=V, + V, =3,106 + 28,875 = 31,981 kN
Vi=Vy"—F,=31,981-9=22.981 kN
V;L= V¢ —Fs, = 22,981 — 22,981 = 0 Vracime se k zékladni &afe.
M, =0
ME=-V,.1=-5,06.1=-5.06 kNm
My = - Va.2-F,.1=-506.2-61,058.1=-71,178 kNm (nebezpelny prifez)
M =-V,.3,6-F1,.2,6 +Fy.1,6=-506.3,6—61,058.2,6 +75224 . 1,6=
=-56,6084kNm
M, =-Fs,.2-F,.0,7=-22,981.2-9.0,7=- 52262 kNm
M{ =-Fs,.1,3=-22,981.1,3 =-29.8753 kNm
M =0

I<

=
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L

F=18kN F=24kN| 30kN
>4 M=20kNm oo
R | BTSN
1,7 \,0,8 2,8 1,4 I 2.3
2 Bam \i=21,834kN
[=146,147kN | | %=21,
| | | 15| 115
L S L1111
I || | 0
) | 1 | i N (kN)
: : 28I147 I I8,‘|47l |
| | % | |
: A T &5 0 \V (kN)
: 21,834 - 21,834
|
|

i

Reakee: Pfi vypoctu nezapominejte na osamélé bfemeno ohybového momentu M;

F3x=F;.cos 60°=30.cos 60°=15 kN

F3,=F3.5in 60° =30 . sin 60° = 25,981 kN

=

%

;

i=y

s 4

44,4

-M;-F, .73+V,.6,5-F,.3,7-F3,.23=0
-20-18.73+V,.6,5-24.3,7-25981.23=0

_|_
Fp=0 | _

V.=

-F1 +Va —Fz—Fg}Z'f‘Vb:O
—18+46,147—-24-25981 +V,=0

Vb=
— = -
-F3X+Nb=0
—15+Ny=0
Nb=15kN —

21,834 kN 1
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Prib¢hy:

N:

=

NP =NLE=Nr=NF=0

NfL=F3x=M_

Np=N¢" =N, = 15 — 15 = 0 Vracime se k zakladni &afe.
V=0
Vi=VI-F=0-18=: 18KY

VSE=VE+V,=-18+46,147 =28.147 kN

Vi =V,"—F,=128,147 - 24 = 4,147 kN
Vi=VS—F;,=4,147-25,981 =- 21,834 kN

Vo= V{ + Vy =- 21,834 + 21,834 = 0 Vracime se k zakladni &ate.
M.'=-M; =-20 kNm

Na konci nosniku piisobi osamély moment a to je nutné zohlednit!

M =-M,; =-20 kNm

M. =-M;-F,.08=-20-18.0,8=-344kNm

MS =V,.3,7-Fs,.1,4=21,834.3,7-25,981 . 1,4 = 44,4124 kKNm
M{=V,.2,3=21,834.23=50,2182 kNm

MbP=_O
F=66kN kN
F=25kN F=13kN
Ng= ZFQOQkN% /
| 4.1
,! 2m 5,5m 2m
V=101,218kN — V  F=22kN
Ul Nersen
|
lL8’0356IIIIIIIIHIIIIIIIIHHIIIIHHI(+)HIHIIIHH:HIHIIHI 3’0356 N (kN)
: l, 60,56 60,56 |
[
- .
l
| 12,56 12,56 |||/ 1H1111| o 954 9,959
[T ISl
0
° v (kN)




Reakce:
Fy=F,.cos 65°=25.cos 65°=10.565 kN

Fy,=F, . sin 65°=25 . sin 65° =22,658 kN
Fsx=Fs.cos 50°=13 . cos 50° = 8,356 kN

Fs,=F5.sin 50°=13 . sin 50° = 9,959 kKN

+ s
Y Mu=0 /N E
=i
~F, .7,5-Fs .55+V,.55+F; . 14—F,.1,1+F,,.2=0
—66.7,5-22,658.5,5+V,.55+48.1,4—-22.1,1+9,959 . 2 0
N . =101218kN /7 N

Zf_s _

i=%
-F1—=F;, +V, +F3+ Vy+F;—F5, =0
-66—-22,658+101,218 +48 + Vy+22-9,959=0
Vi =-72,601 kN |

Zﬁv“i} HL

=g

Na_F2x+F5x= 0
N,—-10,565+ 8,356 =0
N,=2209kN —

Priib&hy:
N: NS=0

NL—N N+F2x 0-2,209 + 10,565 = 8,356 kN

Nd—NL Ny’ =N =8.356 kN

Nf—NL—F5x=8,356—8,356=0_Vra01'me se k zakladni Gafe.

VL—-FI—-66kN

Vor VL+V —~Fy,=-66+101,218 - 22,658 = 12,56 kN

Vd—V +F3=12,56 + 48 = 60,56 kN

Vb —Vd —Vy=60,56 — 72,601 = - 12,041 kKN

V&=V, +F,=-12,041 +22 =9.959 kKN

VfLL= V" —Fs,=9,959 — 9,959 = 0 Vracime se k zékladni &are.

M. =0

ML—-F1 2=-66.2=-132 kNm (nebezpeény priifez)

Md =-F1.61-Fy,.41+V,.41=-66.6,1 -22,658.4,1+ 101,218 .4,1=-80.504 kKNm
My =-Fs,.2+F,.1,1=-9,959.2+22.1,1 =4,282 kNm

MS=-F;,. O9——9,959.0,9=-89631kNm

MfP=_0

I<

I=
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(@)

F=11kN
M= 38, 7318kNm

/

Nz 7487kN /

\=22,179kN

1000',1200 l,1200 ;

4000mm

7, 487'

118 383

i

22,179

%% 1}1,

1
i

(]

f

Reakce:

Fyx=F,;.cos 55°=19 . cos 55°=10,898 kN
F,,=F,.sin 55° =19 . sin 55° = 15.564 kN
F3x=F;.cos45°=26.cos 45°=18,385 kN
F3,=F5.sin 45°=26.sin 45°=18.385 kN
ZF@@Q —+—>

=1

Na_F2x + F3x= 0
N,— 10,898 +18,385=0
N.=-7487 kKN <«

o

Yol

=y
Va_Fl_F22+F3z _'F4= 0
V,—11-15,564 +18,385-14=0
V, =22,179 kN 1
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o

"

S Ma=0 /N

=1

M,+F; .1 +F5,.22-F;,.34+F,.4=0

M, +11.1+15,564 22— 18385 .34+14.4=0
M, =-387318 kNm ¥

N:

1<

=

Prabéhy:

N,'=N, = 7.487 kN
NS =N, =7.487 kN
Ng"=N" + F,, = 7,487 + 10,898 = 18.385 kN

N.'=N,"— F;, = 18,385 — 18,385 = 0 Vracime se k zakladni &afe.

Nf=N,"=0
V.l=V,=22.179 kN
VE=V,\—F,=22,179-11=11,179 kN

Vi=V&—Fy,=11,179 - 15,564 = - 4385 kN

VS =V+ Ty, =-4385+18,385=14kN

Vi&=V."—F,= 14 — 14 = 0 Vracime se k zakladni afe.

M¢P=0
MP=-F;.0,6=-14.0,6=- 8.4 kNm

Mf=-F,.1,8+F;,.12=-14.1,8+18,385.1,2=-3,138 kNm

MF=-M,+V,.1=-38,7313+22,179.1=

-16.5523 kNm

M,"=-M,=-38.7318 kNm (nebezpecny prifez)

I
V=140,338kN| | |
|

I |
7,436, 17,436 |

olkal

|
140,338} 11| 114 499

5;LLLLLLLLLLLLLLLL|.LILTJ.IJ.LLL[!FII]]IEEEE|g 73 N (kN)
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Reakce:

Frp=E

Fi.=F

.€0s 63°=29 .cos 63°=13,166 kN
. sin 63° =29 . sin 63° = 25,839 kN
.cos 80°=33 . cos 80°=5,73 kN

. sin 80° =33 . sin 80° = 32,499 kN

Ni # By —Fir =0
N, + 13,166 —5,73=0

H

No=-7436 kKN «

D Ee=0 |+

=1

Vo—F,—F,—F;-F;, =0

V,—25,839-42-40-32,499=0

V, = 140,338 kN 1

if’%ﬁ" /+\ f—\

=1

M, +Fy,.0,6 +F,.2,5+F;.3,8+F,,.5=0

M, +25,839.0,6 +42.2,5+40.3,8+32,499.5=0

N:

I<

=

Priibéhy:

M, =-434.9984 kNm ¥ \

N,'=N, =7.436 kN

N =N, —F,=7,436 — 13,166 = - 5,73 kN

Ni=NSl=Nl=-573 kN

N = NeL +Fy=-5,73 +5,73 = 0 Vracime se k zakladni &ate.
Vb=V, =140,338 kN

V= V,"—F,,=140,338 — 25,839 = 114,499 kN

Vi&E=VE—F, =114,499 — 42 =72.499 kN

Vo= V4 —Fy =72,499 — 40 = 32.499 kN

Vi =V.S—F,,=32,499 — 32,499 = 0 Vracime se k zakladni &ate.
M{=0

M. =-F,,.12=-32,499 . 1,2 =-38.9988 kNm

M{ =-F4,.2,5-F;3.13=-32,499 .25 _40 . 1,3 =- 1332475 kNm
M," =-M,+V,. 0,6 =-434,9984 + 140,338 . 0,6 = - 350.7956 kNm
M,"= - M, = - 434,9984 kNm ( nebezpedny priifez )
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1.5.8
NNz 18Y 99kN
N 1‘4\,‘5\§\ = /M~=39,0897kNm
26 Jos b4, T4kN
s=10.a070] \V F=24kN
9,897kN =
4m_ | |
| |
2,778 | 126,1;32 @?16,199
T NN
| 4,14 ;
TV (kN)
15,757 ' | I15,7:57
| I |
l 40,9682 | ' I
| 9,0898
oil*’ o
! . I
Reakce:

Fix=F;.cos 80°=16.cos 80°=2,778 kN
Fi,=F,;.sin 80°=16 . sin 80° = 15,757 kN
Foy=F,;.cos 56°=24 . cos 56°=13.421 kN

Fy,=F,.sin 56° =24 . sin 56° = 19,897 kN

"," - +
Zﬁﬁ =0 <5
=1

- le_F2x+Na=O
-2,778 — 13,421 + N, =0
N,=16,199 kN —

n.
Y Ei=0 4"
=1 -

'_Flz+ FZZ +Va=0
- 15,757+ 19,897 + V,=0

. Vo=-414KkN |
zﬁfﬂ_-a T -
TS A

-Fi,.4 +M; +Fp,.0,6 +M,=0
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- 15,757 4 + 12+ 19,897 . 0,6 + M, =0
M, = 39,0898 kNm /N

Pribéhy:
N: Nb —le—2778kN
NS =NL=2,778 kN
NdL= No& + Fap = 2,778 + 13,421 = 16,199 kKN
NaL= NS =N, =16,199 — 16,199 = 0 Vracime se k zakladni Care.
Vo= -F, =-15.757 kN
¥ o= Vl=- 15757 KN
Vi&=VLS+F,=-15,757+ 19,897 = 4,14 KN
Lk A V.=4,14 - 4,14 = 0 Vracime se k zakladni ¢afe.

I<

1=
25
f

ML= —Flz 2,6 =-15,757 .2,6 =- 40,9682 kNm

! Pozor v plsobisti ¢ piisobi osamély moment M;, proto se zde bude ménit priibéh ohybovych
momenti skokem a to pravé o hodnotu zde plisobiciho momentu M; !

M. =M," + M, = - 40,9682 + 12 = - 28,9682 kNm

Md =-F;.3,4+M;=-15,757 .3,4+ 12 =-41,5738 kNm (nebezpecny pritez)

M,” =M, =- 39,0898 kNm

—_
o
\O

F=37kN F—50kN

9kN
/%' > M=213,758kNm

*1V=99,229kN

F=10kN

2,1

l l 1&09 @ 809
e —?o N (kN)
°: 37|M%M@IH * vV (kN)

| l

l I

I I

| |

| l

| I

I I

| |
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Reakce:
F3x=F;3.cos46°=17.cos 46°=11.809 kN

F5,=F5.sin 46° =17 . sin 46° = 12,229 kN

3 +
Srus
=1

Fi—F3%+N,=0
10-11,809+N,=0
N,= 1809 kN —

Y Fu=0 +
=1 -

—F2—F3Z—F4+ Va= 0
-37-12,229-50+V,=0
V, = 99,220 kN 1

i:‘«f_mzi} /4_\ [_\

=1

-F,.3,9-F;,.2—F,.09+M,=0
-37.3,9-12,229.2-50.0,9+M,=0
M, =213,758 kNm /~ N

Pribéhy:
N: Nyt=-F; =-10kN

Ng=NF +F3, =-10+ 11,809 = 1,809 kN
N =Ng" = 1,809 kN
N,"=N. =N, = 1,809 — 1,809 = 0 Vracime se k zakladni &afe.

Vv: Vi =0
V=V -F=0-37=-37KN
Vi=VSr—F;,=-37-12,229 = - 49.229 kN
V=V —F,=-49,229 - 50 =-99.229 kN
Vi=VS+Vv,=-99229 + 99,229 = 0 Vracime se k zdkladni &afe.
M: My"=0
MJl=10

M{"=-F,.1,9=-37.1,9=-70.3 kNm
M, =-F,.3-Fs,.1,1=-37.3-12,229. 1,1 =-124.4519 kKNm
M," = - M, = -213,758 kKNm (nebezpedny pritez)
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F=TKN E=37kN
o Ne=22,446kN | 1/ 1
M=99,882kNm 7 SRV AV ZH

|9 fon 2

1200 },1200 |, 1200 |, 1200

Vd= 45,808kN 4800mm

N (kN)

V (kN)

| | | F=95kN
o|||||IIIIIIII|9|H| — :”
11,032
22,466
| ] 2246 |
| | ]
45,808l | | |
’ éé 38,808| l
1 _ 3,619
0 | oD

Reakce: 0
Fox=F;.cos 72°=37 . cos 72° = 11,434 kN
Fy,=F, . sin 72°=37 . sin 72° = 35,189 kN

F3x=F3.cos38°=14.cos 38°=11,032 kN

F3,=F; .sin38° =14 . sin 38° = §,619kN
4
) Fu=0

i=1

+

Na_FZX_FZ'Sx:O
N.—11,434-11,032=0
N,=22,466 kN —

&
Y Ee=0 Lt
=1 —

Va—Fi—Fp—F3,+F,=0
V.-7-35,189-8,619+5=0
V, = 45,808 kN 1

i:‘&fﬁ ={ /—‘l_\ [—\

i=1

M,+F;.12+F,,.2,4+Fs,.3,6-F,.48=0
M, +7.12+35,189.2,4+8,619.3,6-5.48=0
M,=-99.882 kNm ¥ ™\

riib&hy:
N.'=-N, =-22.466 kN
Nyt =N,L=-22466 kN

F
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1<

=

NE=Ny + Fo = - 22,466 + 11,434 =- 11,032 kN
N&=NL+Fy,=-11,032+11,032=0

Nl=Nl= - 0_Vracime se k zakladni ¢are.
V.l=V,=145.808 kN

Vii=V,'—F, =45,808 — 7 =38,808 kN

V&=Vl —F,,=38,808 —35,189=3.619 kN
Vi=VS-F,=3,619-8,619=-5kN
VE=V4+F,=-5+5=0 Vracime se k zakladni &4te.
M,"= - M, = -99.882 kNm ( nebezpeény priifez)

My =-M,+V,.1,2=-99,882 + 45,808 .1,2 = - 44,9124 kNm

MF=F;.2,4-Fs,.1,2=5.2,4-8,619.1,2=1,6572 kNm
ML =F;.1,2=5.12=6KkNm

o0
8
0 P Bty 3 Of
l 4,599 4,
o 3 = =
¢ 38,632 I he 9
< 48, 48,372 '
[ & 8 R |
kN 2 i
[22)
N
o
| s 5
O,BJ 1,6 l 2.8 0.8 N=16,729kN N (kN)
6m

54,59 54,59
30,483 30,483

& 2

0

0a =hd
37,568§
ys =
!$
Al &
iy &
4 h4 ~

V (kN) 5




Reakce:

Fix=F;.cos 68°=26.cos 68°=9.74 kN
Fi,=F, .sin 68°=26. sin 68° =24,107 kN
Fy,=F,.cos41°=58 . cos 41°=43,773 kN
F,,=F,.sin41°=58 .sin 41° = 38,051 kN
Fe=Fg . cos 70° =69 . cos 70° = 23,599 kN
Fe,= Fs . sin 70° =69 . sin 70° = 64,839 kN

Suco A A

Fi,.0,8+F,.2,4+F;.52+F, .45-Fs.1,8+Fg.25—-Fs.6+N,.6=0
24,107 .0,8 +38,051.2,4+30.52+44.45-19.1,8+23,599.2,5-64,839.6+N,.6=0
N, =-16,729kN ¢~ \

Yr=o T

=g
Na +F1x _F2x +F5 _F6x=0
N, +9,74-43,773 + 19 -23,599 =0
N, =38,632 kKN —
n +

Va-FIZ_FZZ_F3_F4+F62+Nb =0
V,—24,107 - 38,051 =30 — 44 + 64,839 + 16,729 =0
V.=54,59 kN 1

Prib&hy:
N: VODOROVNE RAMENO
N, =-N, =-38,632 kN
N.“=N," - Fj,=-38,632-9,74 = - 48372 kN
Ng“= N + Fy, = - 48,372 + 43,773 = - 4,599 kKN
NS =NS=NS=-4,599 kN

SVISLE RAMENO

Ny’ =-N, =-16,729 kN

N’ =Ny’ —Fs, =- 16,729 — 64,839 = - 81,568 kN
N =N"=NS=N{=-81.568 kN

KONZOLA

I<

ODOROVNE RAMENO
L=V,=54,59 kN

V"= V,F—F, = 54,59 — 24,107 = 30,483 kN
V4=V, —F,,=30,483 — 38,051 =- 7,568 kN
V"= V4" —F;=-7,568 —30 =-37,568 kN
Vi =V.5'=-37568 kN

SVISLE RAMENO
Vi =0
V= Fe, = 23.599 kN
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Vif= VP—F5—23599 19 = 4,599 kN
V¢ =V{=VF=4,599 kN

KONZOLA
Vi'=-F,=-44 kN
Vg =Vy"=-44 kN

M, =0

M. =V,.0,8=54,59.0,8 =43.672 kNm

Md =V,.2,4-F,.1,6=54,59.2,4-24,107 . 1,6 = 92,4448 kNm ( nebezpelny priifez)
M =V..52-F,.44-F,,.2,8=54,59.5,2—-24,107 .4,4-38,051.2,8 =71.2544 kNm

Iz

My =-Fe.2,5+Fs. 1,8 +F,. 1,5=-23,599.2,5+19.1,8 +44 . 1,5=41.2025 kNm
M, =-F,.1,5=-44.1,5=-66 kNm
L
=0
M, = - Fe, . 0,7 =-23,599 kNm
Mj"=_o

B -
2,84 p =
3 h 3 ,84 2 g < h
S =i -
3 —10,091 10,0!
K S d
ol “ N = $
% E =
: AT W E i § g I
Fr=38kN\ < F= 3 |
Eg E; T
o = -3
M LEe) i '19) 52
3 J
N
b

N=24,415kN

N=35,314kN
600, | 2200 AL 2000

= 24415
~
3
.Z,35314

4800mm
49,484 49,484
31,686 1,686
o =
V (kN) s 3
L n o
H- f g A =
o : 16,314 e a—
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- [N ——
) oL ==
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Reakee:

Fyi=F,.cos 40°=39 . cos 40° = 29,876 kN
F,,=F, .sin 40°=39 . sin 40° = 25,069 kN
F3=F;.cos 54°=22 .cos 54°=12,931 kN
F3,=F;.sin 54° =22 .sin 54° = 17,798 kN
Fex=Fs . cos 30°=38 . cos 30°=32,909 kN
Fs,= Fg . sin 30° =38 . sin 30° = 19 kN

"

+ —
DMa=0,N 0
=
-F; .3+Fy.39+F.55+Fs;, .0,6+F,.28—TF5.23+F.12+F,.48+N,.48=0
-65.3+29,876.3,9 + 12,931.5,5 + 17,798.0,6 + 48.2,8 —43 . 2,3 +32,909.1,2+ 19 . 4,8 + N, . 4,8 =0
N, =-35314kN ¥

2 — +
Z‘FV“‘* =0 <«—+—>
=1
Va-F; +Fy +F3 —Fs+Fg,=0
V,-65+29,876+12,931—-43+32,909=0
n V.=32.284 kKN —

-
D=0 ]_

izt
N, +Fo,—F3,—F4—Fe, + N, =0
N,+ 25,069 — 17,798 —48 - 19 +35314=0
N, = 24,415 kKN 1

Pribéhy:
N: LEVE SVISLE RAMENO

NS =-N, =-24415kN
NS=N,F=-24415kN
Ng“=N - F,, =- 24,415 — 25,069 = - 49,484 kKN
Nt =N =-49.484 kKN

VODOROVNE RAMENO

N =-V,+F—Fp,=-32,284 + 65 — 29,876 = 2,84 kN
NE=N" - Fp =2,84 - 12,931 =-10,091 kN

N =Ni" = N{=-10,091 kN

PRAVE SVISLE RAMENO

NS =-N, =-35314 kN

N =N, +Fs,=-35,314+19=-16314 kN
NP =N =N =-16314kN

LEVE SVISLE RAMENO
V.l=-V,=-32.284 kN

V&=V, +F, =-32284 +65=32716 kN
Vi =V —Fy =32,76 — 29,876 = 2.84 kN
VS&=Vi&=2.84 kN

1<

VODOROVNE RAMENO

Vo'=N, + F,, = 24,415 + 25,069 = 49.484 kKN
V&=V, "~ F;,=49,484 — 17,798 = 31,686 kN
V=V —F,=31,686 - 48 =- 16,314 kN

99



Vb=V, =-16314 kN

PRAVE SVISLE RAMENO
VbP= 0
V"= Fe=-32.909 kN

Vi¥=V{ +Fs=- 32,909 +43 = 10,091 kN
V' =V{ =10,091 kN

M, =0

MLl =-V,.3=-32,284 .3 =-96,852 kNm ( nebezpeény pritez)

M¢"=-V,.3,9+F;.09=-32284.39+65.0,9=-67,4076 kNm

Ml=-V,.55+F;.2,5-Fy.1,6=-32,284.55+65.2,5-29,876. 1,6 =-62,836 kNm

Mf =N,.0,6-V,.55+F.2,5-Fy.1,6+F,,.0,6=24,415.0,6-32,284.5,5+65.2,5

—29,876 . 1,6 + 25,069 . 0,6 =-33,1732 kKNm

M, =N,.2~Fs,.2+F¢, .43 -F5.3,2=35314.2-19.2+32,909 .43 -43 .32 =
=36.5364 kNm

=

M, = Fe, . 4,3 — Fs.3,2=32,909 . 4,3 — 43 . 3,2 =3.9087 kNm
MP=Feg . 1,1 =32,909 . 1,1 =36,1999 kNm
MjPZ_O
MbP=_0

~
N=7,85kN S b
T s #E‘M,ss 7,85
19,382 9,382
==K ¢}
ol E o I
N st o ©__C .
V=24,486kN | - 5
< @ o
85 =0
o
N=18,102kN, N (kN)
o los] 17
4,5m
24, 4,486
| =
© o ~
Ne f 9 % 5
N 3
44804481 b 1
~
E 3’37,@;@“17,44& §
S e
il = 5y
G ~ o~
3
=V (kN) .
alg o
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Reakce:

F,=F; .sin 40° =49 . sin 40° = 31,497 kN
Fi,=F;.cos 40°=49 . cos 40°=37.536 kN
Fp=F, . sin 75° =36 . sin 75° = 34,773 kKN
F,,=F,.cos 75°=36.cos 75°=9,317 kN
F=F;.cos 25°=25.cos 25°=22.658 kN
F;,=F; . sin 25°=25 . sin 25°= 10,565 kN
Fs,=Fs.cos 57°=50.cos 57°=27.232 kN
Fs,=Fs.sin 57°=50.sin 57° = 41,934 kN

B + —
ZM@@ =0 /N ¢ \
i=1
N,.4,5+F;,.45-F,.1,9-Fy, .45+Fy,.1-Fs,.45-F,.2,6+Fs5,.1,7=0
N, 4,5 +37,536.4,5 31,497 .1,9-9,317 . 4,5+ 34,773 . 1 - 10,565.4,5 - 17.2,6 + 41,934.1,7 = 0

N, =-18,102kN ¥~ \
¥ —
ZF:::{ =0

iy
Fig - Fix + Fsg— B+ Np=0
31,497 — 34,773 + 22,658 — 27,232 + N, =0

N, =785 kKN —

=g

+

'Na+Flz_F2z—F3z_F4+F5Z+Vb= 0
- 18,102 +37,536 — 9,317 - 10,565 - 17 + 41,934+ V,=0
Vy==-24,486 kN |

Pribéhy:
N: SVISLE RAMENO

N,"=N, = 18,102 kN
N'=N,"—Fy, = 18,102 - 37,536 = - 19,434 kKN
Ng"=NS+F,,=-19,434+9317=-10,117 kN
NSE=NS=-10,117 kN

VODOROVNE RAMENO

N = - Fiy+ Fou— F3 =- 31,497 + 34,773 — 22,658 = - 19,382 kN
NE=NL=-19382 kN

Ng=N{" + Fs,=- 19,382 + 27,232 = 7.85 kN

Ny =Ng"-N,=7,85-7,85=0

SVISLE RAMENO
Va'=0
Voi=V,r —Fi,=0-31,497 =- 31,497 kKN
V=V + Fy =-31,497 + 34,773 =3.276 kKN
VS&=Ve=3.276 kKN

I<

VODOROVNE RAMENO

Vif = V= 24.486 kKN

ngf’= Vi —Fs, = 24,486 — 41,934 = - 17,448 kKN
Vi =V, +F,=- 17,448 + 17 = - 0,448 kN

Vo =V{F=-0,448 kKN
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1=

M,"=0

M, =0

M. =-Fi,.0,9=-31,497.0,9 = - 28,3473 kNm

M"=-Fix. 1,9+ Fy, . 1=-31,497 . 1,9+ 34,773 . 1 = - 25,0713 kNm
M{=-Vy.2,6 +Fs,.0,9=-24,486.2,6 +41,934.0,9=-25.923 kNm
MgP= -Vu. 1,7=-24,486 . 1,7 =-41,6262 kNm (nebezpecny priifez)

1,5m

~
o
© 1
S b 39.158 39,158
- 30,01 ;
| 15,393 15,39 %
. L
3 g° € f g
S
V=79,153kN ( )
51,3869
o 8 *
= 2|
— N
o= m "ﬁc
(2] N
0 q 4,8892!
I e gk 8
10,607 10,607 5 2
29,607 1
36,115

79,153 79,153

Reakee: V (kN)

Fix=F;,=F;.cos45°=15.cos 45°=10,607 kN
Fsx=F4.c0s24°=16.cos24°=14,617 kN
Fy,=F,.sin 24°=16. sin 24° = 6.508 kN
Fsx=Fs.cos 78°=44 . cos 78°= 9,148 kN
Fs,=Fs . sin 78° =44 . sin 78° = 43,038 kN

n
pri =0 ;f—_l;
T Pu—Fy—Fu-Fy+N,=0

10,607 —26 — 14,617 — 9,148 + N, =0
N, =39,158 KN —
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‘Flz "FB'—F4Z—FSZ+Va=O
- 10,607 -19—-6,508 —43,038+V, =0
V, =79,153 kN 1

23 + f—
DMa=0 N
=1

Fip. LS-Fi, 42-F;. 08— F;. 28— F,, .22+ Fs,. 0,8+ M, = 0

10,607 . 1,5 — 10,607 . 42— 26 . 0,8 — 19 . 2,8 — 6,508 . 2,2 — 43,038 . 0,8 + M, =0
M, = 1513869 kNm /N

Pribéhy:

N: SVISLE RAMENO
Ny'=-Fy, =-10,607 kN
NS =Ny =N =-10.607 kN

VODOROVNE RAMENO
Ng“=-F+F,=-10,607 + 26 = 15,393 kN
NeL=NdL=15393kN

Nf N." + Fy=15,393 + 14,617 = 30,01 kKN
N~ Nf+F5x—3001+9148 39,158 kN
N =Ng" —N,=39,158 39,158 =0

V: SVISLE RAMENO
Vb =F1x= 10,607 kKN
V&=V, —F,=10,607 - 26 =- 15,393 kKN
ViE=V,S=-15393 kN
VODOROVNERAMENO
Vi —-FIZ - 10,607 kKN
Vo= vd —F3=-10,607 - 19 =-29.607 kN
vf =V —Fy4=-29,607 — 6,508 = - 36,115 kKN
" Vf—Fsz— 36,115 —43,038 =- 79,153 kN
v =V, +V,=-79,153+ 79,153 =0

M:  M,=0

MCL=F1X.O,7=10,6O7 0,7=7.4249 kKNm
Md =F,.1,5-F,.0,8=10,607.1,5-26.0,8 =-4,8895 kNm
M, =Fi.1,5-F,.1,4-F,.0,8=10,607 . 1,5-10,607.1,4-26.0,8=-19,7393 kNm
f=-M,+V,.22-Fs,. 1,4 =-151,3869 + 79,153 . 2,2 - 43,038 . 1,4 =-37,5035 kNm
MP—-M +V,.0,8=-151,3869 + 79,153 . 0,8 = - 88,0645 kNm
MP=—M—-1513869kN(nebezpecnyprurez)
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Ng=39,938kN

" 4,2m

Vypodlet potfebnych tdaji _
tga=2,8/42=0,6
o =33,69°=33°4124¢

coso=1,5/ cosa=1,2/1,
li=1,5/cos33°41°24“ =1.803 m L=1,2/cos33°41¢24“=1,442 m
tga=h;/1,5 tga= hy/1,2
h;=1,5.1g33°41°24“ =1m h,=1,2.tg33°41°24“=0.8m

Np; =F,. cos 33° 41° 24 =48 . cos 33° 41° 24 =39.938 KN
Vi =F,.5in 33° 41¢ 24¢“ =48 . sin 33° 41° 24 = 26,626 kN
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Reakce

E + —
Zﬁfbg =0 /\ m
=1 V,.5048+F;.3,245-F,.0,8=0
V,.5,048+20.3,245-48.0,8=0
V,=-525kN ¢ \
ZV =0
i=1 -V, +Fi =Vp+Vy=0

-5,25+20-26,626 + V, =0
Vy,=11876 kKN 1

—
Ny =0 «<—4—
=1 NF2+Nb = 0
39,938 +N, =0
Np=-39,938 kN «
Pribéhy
N:  N=0

N =0
N =—Np,=-39.938 kN
No' =N+ N, =-39,938 + 39,938 =0 Vracime se k zakladni &afe.

V: V.= -V,=-525kN
V&=V, +F =-525+20=14,75kN
V=V —Vp=14,75-26,626 = - 11,876 kKN
Vo =V&+V,=-11,876 + 11,876 =0 Vracime se k zékladni &afe.

M: Ml=0
M =-V,.1,803=-525.1,803 =-9.466 kNm
My =V, . 1,442 =11,876 . 1,442 = 17,125 kNm (nebezpeény prifez)
My =0
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Np2=F, . sin 20° =10 . sin 20° = 3,42 kN

F,
Vi=F,.c0s20°=10. cos 20°=9.397 kN
Nps=F; . cos 55° =153, cos 55°=30.4 kN
C

V3 =F3 . sin 55° =153 . sin 55° =43,415 kN

—_— e
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Reakce:

i=1
Ng—Np+N, =0
3,42-30,4+N,=0

N,=26.98 kN —
f3
Suno ]t
=3

-F1 = Vg -V +V,=0
-36-9,397-43,415+V,=0
V, = 88,812 kKN 1

$ueme By A

=1

-Fl .6—VF2.3,7—VF3. 1,3 +Ma=0
-36.6-9,397.3,7-43,415.13+M,=0
M, =307,208 kNm /~ "\

Priibéhy:
N:  Ng=0
N =-Np, =-3.42 kN
Np-=N¢=+ Nps = - 3,42 + 30,4 = 26,98 kN

N, =Ny" =N, =26,98 - 26,98 =0 Vracime se k zdkladn{ &ate.

V: Vi=—F; =-36 kN

V&=V = Vg =-36-9,397 =-45397 kN

V'=V."— Vg3 =-45397 - 43,415 =- 88.812 kN

V. =Vy"+V,=-88812+88,812 =0 Vracime se k zakladni &4fe.
M: MS=0

M) =-F .23=-36.23=-828 kNm
My =-V,.13=-88812.13=-115.456 kNm
M," = - M, = - 307,208 kNm (nebezpeény priez)
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F=15,407kN-— % 2c

O,
rl

1€,743% |

23,928

16,743

23,92

F=15kN

&

W
/\\901¥

N NE
ATC ey f=7,185kN

—4.512kN

i g b
e 19,919 qp¢ 9,919
'l’\!
©
rL‘\. ol =
Be ol
¥ '\’5"1' o
SI=="r;
o
=0=
N (kN) i |
o) -
%{ @
Q
o

Z Al=2175 \, 1=2,175

9AE=11,5kN

=88,812kN

kN2 20

L o -

h

1,01411,014

|
3,5m

1,8

\ 1=4,35

4,512

N
N
L9
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cos 25°=1/4,8
1=4,8.c0s25°=4,35m

11=1/2=435/2=2175m

sin25°=h/4,8
h=4,8.sin25°=2,029 m

hi=h/2=2,09/2=1,0145m

Fix=F;.sin 65° =17 .sin 65° = 15,407 kN

Fi,=F;.cos 65°=17.cos 65°=7,185 kN
Fsx=F;.cos30°=23 .cos30°=19,919 kN

Fs \
F3,=F;.sin30°=23 .sin 30°=11,5 kN
Np=F; . sin 25°=15 . sin 25° = 6.339 kN
/
F, \
Ve=F,.cos25°=15.cos 25° = 13,595 kN
Nez=F;.cos5°=23.cos5°=22.912 kN
yd
F; \
Vg =F;.sin 5°=23 . sin 5° = 2,005 kN
Reakce:
0 + —_
YMy=0 /N v
i=1 Fix.1,8+F,.2,175+F;,.5,95-F3,. 5,529+ V,.7,25=0
15,407 . 1,8 +15.2,175+11,5.5,95-19,919 . 5,529 + V;,. 7,25=0
Vo=-2572kN ¢ \
3 - +
Fo=0 «—4+—
= Va+F1x-F3x:0
V. +15,407-19,919=0
V.=4512 kN —
3 +
gz& =
=1 Na+Flz_F2—F32+Vb=O

N,+7,185-15-11,5+2,572=0
N,=16.743 KN 1
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Nna= N, . sin 25° = 16,743 . sin 25° = 7,076 kN

Via=N,.cos 25°=16,743 . cos 25° = 15,174 kN
Nya=V,.cos25°=4512.cos 25°=4,089 kN

Vya=V,.sin 25°=4,512 . sin 25° = 1,907 kN
vb= Vp . sin 25°=2,572 . sin 25° = 1,087 kN

Vyp=Vyp . cos25°=2,572 . cos 25°=2.331 kN

Priibéhy:

N: SVISLE RAMENO:
N,b=-N,=-16,743 kN
N =N,"—Fp,=-16,743 — 7,185 = - 23.928 kN
Ni&=N.=-23.928 kN

SIKME RAMENO:

Ng" = - Ny — Nya— F; =- 7,076 — 4,089 - 17 = - 28,165 kN
N“=Ng"+ Np, = - 28,165 + 6,339 = - 21,826 kN
NF=NL=-21,826 kKN

VODOROVNE RAMENO:
Ny'=0
NP =-F3,=-19.919 kN

NfP—NP—-19919kN

SVISLE RAMENO:

Vi=-V,=-4512 kN

V=V, —F,=-4,512-15,407 =- 19,919 kN
Vid=V.Ll=-19.919 kN

I<

SIKME RAMENO:

V= Vya— Vva = 15,174 — 1,907 = 13,267 kN
Vo =V = Vg, = 13,267 — 13,595 = - 0,328 kN
Vi=V.l=.0328 KN

VODOROVNE RAMENO:
VbP=-Vb=-2572kN

VgP V¥ +Fs, =-2,572+ 11,5 = 8,928 kN
Vi=V, =8928 kN

=

M F=0
b =.V,.1,8=-4,512.1,8=-8.122 KkNm

Md—-V 3,5-Fi. 1,7 =-4,512.3,5-15,407 . 1,7 = - 41,984 KNm _(nebezpe&ny priiez)

M."= V. 5,075 - F3,. 3,775 + Fs, . 1,014 =2,572 . 5,075 — 11,5 . 3,775 + 19,919 . 1,014 =

-10.162 kNm

Mf—vb 2,9-F;,. 1,6 =2,579.2,9—11,5. 1,6 =- 10,941 KNm

M =Vy.1,3=2572. 1,3 = 3.344 kNm

Mb =0
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tga=2/7

@ = 15.95°

B=15,95°+114,05° - 90° = 40°

v =90° - 15,95° =74,05°

o =75°-74,05°=0,95°

¢ =180° - 114,05° = 65.95°

tg 15,95°=h; / 5
hy=5.tg15,95°= 1429 m

- Fu=Fy.sin75° =77 . sin 75° = 74376 KN
F
AN Fi,=F; . cos 75° = 77 . cos 75° = 19.929 kN
F Fu=Fs . sin40° =30 sin 40° = 19.284 kN
3
\ - 0 ! o P
Fs,= F . cos 40° =30 . cos 40° = 22,981 kN
o Nri=F; . cos 0,95° = 77 . cos 0,95° = 76.989 kN
F;
N Vg =F, . sin 0,95° =77 . sin 0,95° = 1.277 kN
Np2=F, . cos 15,95° =51 . cos 15,95° = 49.037 kKN
/ _—
F,
Vi =F, . sin 15,95° = 51 . sin 15,95° = 14,015 kN
Nrs=Fs . cos 65,95° =30 . cos 65,95° = 12.226 kKN
/
F3 \
" Vis=F; . sin 65,95° = 30 . sin 65,95° = 27.396 kN
Nes=TF, . sin 15,95° = 40 . sin 15,95° = 10,992 kN
/ —a==
Rl
Ves=Fy4 . cos 15,95°=40 . cos 15,95° = 38,46 kN
Reakce:

k23

=

Thazo AN N

No.7+Fi.1,2=Fp,.7-F,.3,7Fs,.5,429—F,,.5=0
N,.7+74376.1,2-19,929.7-51.3,7— 19,284 . 5,429 22,981 .5=0
N, =65,507kN /~ \

fid

-+
E‘S«’x@ﬁ(} S

=1 Fix—F; =F3, + Vp =0
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74,376 — 51 -19,284 + Vy=0

23

Srumo

=1

Vp =-4,092 kN «

+

Na“Flz_FSZ_F4+Nb= 0
65,507 -19,929 —22,981 —40 + N, =0

Ny = 17,403 kN 1
Nrxa=N, . sin 15,95° = 65,507 . sin 15,95° = 18,001 kN
N v
N oo _ o
Via=Nj . cos 15,95° = 65,507 . cos 15,95° = 62,985 kN
Niw= N . sin 15,95° = 17,403 . sin 15,95° = 4,782 kN
v
Ny
N Vo= Ny . cos 15,95° = 17,403 . cos 15,95° = 16,733 kN
_ Nyp= V. cos 15,95° = 4,092 . cos 15,95° = 3,934 kN
Vi N
Vyp=Vy . sin 15,95° =4,092 . sin 15,95° = 1,124 kN
Pribshy: ,
N: LEVE SVISLE RAMENO:
N,"=-N,=-65,507 kN
N."=N,"+ Fy, =- 65,507 + 19,929 = - 44,578 kKN
Ni&=NL=Nr=-44,578 kN
SIKME RAMENO:
N." = Ny, — Ng; + Ng, = 18,001 — 76,989 + 49,037 = - 9.951 kKN
NE =N+ Nps =- 9,951 + 12,226 = 2,275 kN
N;"=N&=2275 kN
PRAVE SVISLE RAMENO:
Ny =-N,=-17.403 kN
N =N, =- 17,403 kN
V: LEVE SVISLE RAMENO:
L__
Va - .Q
Vi=-F,=-74376 kN
Vi&=VS+F,=-74376 + 51 =-23.376 kN
V=V =-23376 kKN
SIKME RAMENO:
V= Vi + Vi1 — Vi = 62,985 + 1,277 — 14,015 = 50,247 kN
Vi=V.F = Vi = 50,247 — 27,396 = 22.851 kN
V"=V =22.851 kN

PRAVE SVISLE RAMENO:
Vi =V, = 4.092 kN

Ve =V

4,092 kN
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=

olo

M, =
ML= :
Mg"=—Fy,.2,5=—74,376 .2,5=-185.94 kNm

MS=-F.48+F,.2,3 =-74376.4,8+51.2,3=-239.705 kNm

M{=N,.5-Vy.5429~F,.5=17,403 .5-4,092.5,429 40 . 5
My =-Vy.4=-4,092.4=-16368 kNm
M, =0
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=-135.2 kNm




