3.4.2 Sikm¥ nosnik zatizeny kombinovanym zatiZzenim
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POSTUP K RESENI:

A/ VYRESIME REAKCE
1) Vypocitame potiebné vzdalenosti a uhly
tga=>5/7=0,7143 tgp=5/3=16 vy=180°-a—f
a=35,538° B =59.,036° v =180°-35,538° - 59,036° = 85,426°

d=P+60°-90°=159,036°+ 60° - 90° = 29,036°

COSQZZ/dl d1=gz_=2,458m d:d1+d2+d3
d;= 2/cos 35,538° d;= 3/cos 35,538° d=2,458 +2,458 + 3,687
d;=2.458m d;=3.687m d=8.,603m
cosB=1/1; cosPp=2/1, I=1,+1
1= 1/cos 59,036° l,=2/cos 59,036° 1=1,944 + 3,887
1,=1944m L=3887m 1=5.831m

siny=r,/1

sin 85,426° =1,/ 5,831
r,= 5,831 .sin 85,426° = 5,812 m

th:hI/l h2:5-h1 h3:h4:2.tg(l
h;=1.tg 59,036° h,=5-1,667 hy=h;=2 .tg35,538°=1,429 m
h;=1.,667m h,=3.333m

hs=5-h;-hs=5-1,429-1,429=2.142m

2) Vypoditame nahradni bfemena
Q=Qy=1y.d;=42.2,458=103,236 kN
Qs=fy .d3= 42.3,687 = 154,854 kN

3) RozloZeni ndhradnich bfemen a sil na jednotlivé slozky

- Qix= Q= Q; . sina = 103,236 . sin 35,538° = 60,005 kN

Qi ~
Q1.=Q2,=Q; . cosa =103,236 . cos 35,538° = 84,006 kN
- Q3x=Q; .sin o = 154,854 . sin 35,538° = 90,008 kN
Qs .
Q3,=Qs3.cosa =154,854 . cos 35,538° = 126,009 kN
- Fix,=F;.sina=31.sin 35,538°= 18,019 kN

F
1 Fi,=F;.cosa=31.cos 35,538°=25,226 kN
N - Np,=F, .sina =18 . sin 35,538°= 10,462 kN
™~ Vgp=F,.cosa=18.cos 35,538°= 14,647 kN
. - F3x=F;.cos 0=31.cos 35,538°=21,157 kN

™~ Fi,=F;.sina=31.sin 35,538° = 15,112 kN
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4)

_~ Fu=F4.sin 8 =164 .sin 29,036° = 31,063 kN

N Fu,=Fa . cos 8= 64 . cos 29,036° = 55,956 kN
- Nis=F4 . cos 60° =64 . cos 60°=32 kN

SN Vp=F, . sin 60° = 64 . sin 60° = 55,426 kKN

Fy

Vypolet reakci
a) Oznacime podpory a,b a dalsi zajimavé misto ¢, d, e, I,

b) Podle typu podpory naznac¢ime predpokladané reakce. /
Na

c¢) Pomoci momentové podminky rovnovahy k bodu a si vypoéitame reakci Ry,.

ZH:MM =D ;\ [_\

i=1
Q;.1,229+ F,.2,458+Q, . 3,687+ Vg, .4916+F,.4+ Q36,7595+ F,, .8 - F4y . 3,333
+ Ry, . 10 =0
103,236 . 1,229 + 31 . 2,458 + 103,236 . 3,687 + 14,647 . 4,916 + 18 . 4 + 154,854 . 6,7595 +
55,956 .8 —31,063.3,333+Ry,. 10 =0

Ry, . 10 =-2046,561

Ry, =-204.656 kKN £\

d) Pomoci momentové podminky rovnovahy k bodu b si vypocitame reakci N,.

ZM},,; —1f /-,:\ m
=1
N..5812+Qix . 0,7145-Q1, . 9+ Fix . 1,429 -F;, 8+ Qq  2,1435-Qp, . 7-F, .6+
Q3x.3,929-Qs3, . 4,5- F3x 5—F3, 3- Fge 3,333-F4,, 2=0
N, . 5,812+ 60,005 . 0,7145 — 84,006 . 9+ 18,019 . 1,429 — 25,226 . 8 + 60,005 . 2,1435 —
84,006 . 7—-18 .6+ 90,008 . 3,929 — 126,009 . 4,5 - 21,157 . 515,112 .3 - 31,063 . 3,333 —
55,956 .2=0
N, . 5,812 =2036,6256

N,=350417kN /" "\

Reakci N, si rozloZime na vodorovnou a svislou sloZku:
/ R.=N,.cosa =350,417 . cos 35,538° = 285,145 kN

™~ R.,=N,.sina =350,417 . sin 35,538° = 203,677 kN
e) Pomoci silové podminky rovnovahy do osy x vypocitame reakci Ryy.

Na

=t Rax +le+le+Q2x+Q3x_F3x_ F4X+RbX: 0
285,145 + 60,005 + 18,019 + 60,005 + 90,008 — 21,157 — 31,063 + Ry, =0
Rypx =-460,962 kN «
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f) Pomoci silové podminky rovnovahy do osy z si ovéfime spravnost naseho vypoctu pii uréovani
reakce R,,a Ry,.

=1 RaZ_QIZ_FIZ_Q2Z_F2_Q3Z_F3Z_F4Z+RbZ:O

203,677 — 84,006 — 25,226 — 84,006 — 18 — 126,009 — 15,112 — 55,956 + 204,656 = 0
0,018=0

B/ VYRESIME PRUBEHY VNITRNICH SIL
Také dalsi reakce si rozloZime na normalové a posouvajici sily.

- Nix= Ryx . cos B =460,962 . cos 59,036° = 237,165 kN

™~ Vix= Rux. sin B =460,962 . sin 59,036° = 395,271 kN

be

- Np,= Ry, . sin p = 204,656 . sin 59,036° = 175,491 kN
sz \
Viz= Ry, . cos B =204,656 . cos 59,036° = 105,295 kN

1) Pribéh normdlovych sil na nosniku (znaménkova konvence )
Mezi dvémi osamélymi bfemeny je vZdy konstantni pribeh. V pisobisti osamelého biemena
se vzdy tento priibéh méni skokem pravé o hodnotu této normalové sily.

LEVE SIKME RAMENO

vbodé a: N,b = - N, =-350,417 kKN
v bodé ¢: N.F=N,'= - 350,417 kKN
v bodé d: Ng*=N,"=-350,417 kN
v bodé e: No& = Ng&= - 350,417 kN

PRAVE SIKME RAMENO
v bodé b: NP = - Nie- Nip, = - 237,165 — 175,491 = - 412,656 kN
v bodé f: Nf =N, = - 412,656 kN
Nf =N¢F+ Nps = - 412,656 + 32 = - 380,656 kN
v bodé e: NF = Nf = - 380,656 kN E
.
)

2) Pribéh posouvajicich sil na nosniku ( znaménkova konvence
Mezi dvéma osamélymi biemeny je vzdy konstantn{ prib&h. Mezi zacatkem a koncem
spojitého rovnomérného zatiZzeni je pribéh linearni (kiivka 1.stupng). Misto, kde plisobi

osamélé bremeno, se projevi v pribéhu sil skokem.

LEVE SIKME RAMENO
vbodé a: V,F=0
vbodé c: V.E=V,"—Q;=0-103,236 =-103.236 kN
V& =V —F =-103,236 - 31 = - 134.236 kN
v bode d: V&=V .,F-Q,=-134,236 - 103,236 = - 237.472 kN
Vi =V — Vg =-237,472 - 14,647 = - 252,119 kN
v bodé e: V&= V4" — Qs =-252,119 — 154,854 = - 406,973 kN
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3)

PRAVE SIKME RAMENO
v bodé b: Vif = Vi - Vi, = 395,271 — 105,295 = 289,976 kN
v bodé f: V¥ = V,F = 289,976 kN

Vi = V¢ + Vi = 289,976 + 55,426 = 345.402 kN
v bodé e: V&= V& = 345,402 kN

Pribéh ohybovych momentd na nosniku ( znaménkova konvence (@3 )

Mezi dvéma osamélymi biemeny je priubéh lineari (kiivka 1.stupné). Mezi zacdtkem a
koncem spojitého rovnomémého zatiZeni je pribéh kiivka 2.stupné. Misto, kde méni
rovnomeérné spojité zatizeni svou velikost, se projevi v prib&hu momentt zlomem.

vbodé a: M,k =0

v bodé c: MF=-Qy . 1,229 =-103,236 . 1,229 = 126,567 kNm

vbodé d: Mg"=-Q; . 3,687 —F,.2,458 —Q,. 1,229 =-103,236.3,687 — 21 . 2,458 —
103,236 . 1,229 = - 583,706 kNm

v bodé e: Mf =Ry, . 3 — Ryy . 5 — Viy. 1,944 = 204,656 . 3 — 460,962 . 5 — 55,426 . 1,944 =-
1798.6 kNm (nebezpetny prifez)

v bodé f: M{ =Ry, . 3 — Ry . 3,333 = 204,656 . 3 — 460,962 . 3,333 = - 922,418 kNm

v bodé b: My’ =0

Poznimka: NEBEZPECNY PRUREZ je v bodé e, kde je maximalni ohybovy moment
o velikosti — 1798,6 kNm.
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