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Navrh schodisté

Umisténi schodisté:

Jedna se o dvouramenné Zelezobetonové schodisté s monolitickou podestou a
prefabrikovanymi rameny. Schodisté spojuje vSechna podlazi objektu. Navrh uchytl je

zjednodusené proveden v programu TPA 3.13 firmy HALFEN s.r.o.



Navrh schodisté

Navrh geometrie schodisté

Zakladni udaje a rozméry:
-rozmér pole: 3200 mm x 3600 mm
-konstrukéni vyska podlazi hy = 3200 mm
-tloustka stropni desky: hy=270 mm
-skladba podlahy: h, = 100 mm
-skladba podlahy stuprid: hps = 30 mm
-pocet stupnli: 2 x 9

-vyska stupné: h =178 mm

-Sitka stupné: b =275 mm

-§itka ramene: 1300 mm

-Sitka zrcadla: 600 mm

-Sitka podesty: 1400 mm

vy h 178
-sklon schodisté: o« = arc tan; =arc tanﬁ =32,91°
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ELASTICKE ULOZENI
NA DESKU

» Schodistova ramena budou uloZena na ozub na stropni desku a podestu. Pfi
tomto uloZeni budou pouzity prvky izolace krocejového hluku Halfen. Jelikoz se
v okoli schodisté nachazeji pouze chodby a hygienicka zazemi objektu, podesta
bude pfipevnéna pomoci vylamovacich list ke sténam ztuzujiciho jadra a pro
izolaci bude stacit skladba podlahy na podesté.



Navrh schodisté

Kontrola tloustky desek

Podesta:
- navrzena tloustka: hpog = 270mm

T v 3200
- minimalni tloustka: hpi,= 5 = 128 mm

Podesta bude mit stejnou tloustku jako stropni deska (270mm).

Schodistova ramena:
- navrzena tloustka: hpog = 200mm

T v 2200
- minimalni tloustka: hpi,= 5 = 88 mm

Schodistova ramena budou mit tloustku 200mm.
Kontrola podchodni a priichodné vysky
Podchodna vyska hy4

hy; = hy —hg —h, —h = 3200 — 270 — 100 — 178 = 2652 mm

750
hy; > 1500 + cosa 1500 + = 2393,4 - vyhovuje

cos(32,91)
hyq1 > 2100 mm - vyhovuje

Prichodna vyska hy.
hy, = hyq -cosa = 2652 -cos(32,91) = 2226,4 mm

hy, > 750 + 1500 - cosa = 750 + 1500 - cos(32,91) =2009,3 mm — vyhovuje

hy, > 1900 mm — vyhovuje



Navrh schodisté

Detail schodisté po provedeni podlah:
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Navrh schodisté

Vypocet zatiZeni schodistového ramene
- uZitné zatizeni: qi= 3 kN/m?

- zatiZeni od podlahy: gy= 0,84 kN/m?>
- zatiZeni od schodi$tovych stupfiti: gx= 2,136 kN/m?
- vlastni tiha ZB desky:

e /B deska kolmé tloustky 200 mm ve sklonu 32,91°

— 299 _ 9382 mm
cos(32,91)

> gsx = 0,2382-25 = 5,955 kKN/m?

e Svisla tloustka:

Celkové zatizeni:

fi0 =Y giq +qq = 1,35 (0,84 + 2,136 + 5,955) + 1,5 - 3 = 18,924 kN/m?

fq =f40 - cosa = 18,924 - cos(32,91) = 17,903 KN/m? - 1,3 m = 23,273 kN/m




Navrh schodisté

Vypocet zatiZeni podesty
- uZitné zatizeni: qi= 3 kN/m?

- zati?eni od podlahy: gu= 1,261 kN/m?

-vlastni tiha desky: gx= 0,27-25 = 6,75 kN/m?
£y = Zgid +qq =135 (6,75 +1,261) + 1,5 - 3 = 15,991 kN/m?

» 15,991-1,4 = 22,387 kKN/m + lokalni zatiZeni od schodistovych ramen

Priubéh momentu - schodistova ramena

M)

Mus=15,31 kNm

L 2200

Priibéh momenti - podesta

@ Muac= 19,10 kNm

M= 9,55 kNm



Navrh schodisté

Navrh vyztuZe schodisté

Schodistova ramena
d=h—c—%=200—20—§= 175 mm

mgq = 15,31 kNm

fq 40
beton C40/50 - f.q =— = = 26,667 MPa
Ye 1,5
__mga 15310000 _ oo
W= b d2 £y  1000-175%2-26,667
- £=0,991
m 15310000
Ed = 203,04 mm?

“sred =T d Ty 0,991 175 434,38

— navrh 6 a 120 mm (a, oy = 236 mm?)

Konstruk¢ni zasady

d:h—c—%=200—20—§=177mm

fotm = 3,5 MPa

Minimalni plocha vyztuZe:

f
8gproy = Agmin = Max {0,26- fCT -b-d;0,0013 b d}
y

3,5
ag prov = 236 mm? = ag in = max{0,26 “Zog" 177 1000;0,0013 - 1000 177}

asproy = 236mm?* > ag iy = max {322,14; 230,10} = 322,14 mm?

— navrh nevyhovuje pozadavku minimalniho vyztuzeni

— novy navrh $8 a 150 mm (ag 5,y = 335 mm?)

Maximalni plocha vyztuze:
asprov = 335 mm? < agmax = 0,04-b-h = 0,04-1000 - 200 = 8000 mm?

- vyhovuje

Maximalni osova roztec
s = 150 mm < min{2h; 250 mm} = min{400 mm; 250 mm} = 250 mm

— vyhovuje




Navrh schodisté

Minimalni svétla vzdalenost
s; = 142 mm = max{20 mm; 1,2 @g; Dppgy + 5 mm} = {20;9,6; 21} = 21 mm

- vyhovuje

Minimalni plocha vyztuze pro omezeni sirky trhlin
kc k- fct,eff *dct

> .=

as,prov = dgmin,3 Oy
) 0,4-1-3,5-0,5-1000-270 )
asprov = 457mMm* = ag nin3 = 200 = 378 mm
- vyhovuje
Posouzeni navrzené vyztuze
d=h—c—2=200-20-2=176mm
a - f, 335-434,8

X sprov_yd _ = 6,83 mm

“08b-fy 08-1000-26,667
z=d—-04-x=176—-0,4-6,83 = 173,27 mm

MRa = A prov * fyd * 2 = 335-434,8 - 173,27 = 25,238 kNm
Mmgg = 25,238 KNm > 15,310 KNm = mggq

- vyhovuje

Pomérna vyska tlacené oblasti

E= =98 _ 0,039 < 0,45 = L

— navrh @8 a 150 mm vyhovuje

*Pozn.: Pro prefabrikované schodistové rameno byly ve vSsech montazZnich stadiich
stanoveny pribéhy momentl. V Zadném pripadé nevysla maximalni hodnota momentu
vétsi, nez M., = 15,31 kNm. Montazni stddia tedy nevlivni navrh vyztuze (za
predpokladu, Ze navrZend vyztuz bude pti dolnim i hornim povrchu konstrukce).

Podesta - dolni vyztuz
d=h—c—2=270-20-2"=245mm

mgq = 9,55 kNm

foe 40
beton C40/50 - f.q =— = = 26,667 MPa
Ye L5




Navrh schodisté

_ mpg 9550000 00597
W= b d2 £, 1000-245%-26,667
~ £ =0,969
m 9550000
Ed = 92,52 mm?

“ored T T d Ty 0,969 245 - 434,38

— navrh ¢8 a 200 mm (ag oy = 251 mm?)

Konstruk¢ni zasady
d=h—c—2=270-20-%=246mm

fotm = 3,5 MPa

Minimalni plocha vyztuze:

f
8 proy = Agmin = Max {0,26- fCT -b-d;0,0013 b d}
y

3,5
ag prov = 251 mm? > agnin = max{0,26 “Zog 246 1000;0,0013 - 1000 246}

asprov = 251 mm? > ag iy = max {447,72;319,80} = 447,72 mm?

— navrh nevyhovuje pozadavku minimalniho vyztuzeni

- novy navrh $8 a 110 mm (ag 5,0y = 457 mm?)

Maximalni plocha vyztuze:
asprov = 457 mm? < agmax = 0,04-b-h = 0,04-1000- 270 = 10800 mm?

- vyhovuje

Maximalni osova roztec
s = 110 mm < min{2h; 250 mm} = min{540 mm; 250 mm} = 250 mm

— vyhovuje

Minimalni svétla vzdalenost
s; =102 mm = max{20 mm; 1,2 @g; Doy + 5 mm} = {20;9,6; 21} = 21 mm

— vyhovuje

Minimalni plocha vyztuZe pro omezeni $ifky trhlin
kc k- fct,eff *dct

ds prov = ds min,3 —

Os

) 04-1-3,5-05-1000-270
a5 prov = 457mMm* = ag nin3 = 500 = 378 mm

10




Navrh schodisté

- vyhovuje

Posouzeni navrZené vyztuze
_Asprovfya 457 -434,8
X 08 b f.y 08100026667

= 9,31 mm

z=d—04-x=246—-0,4-9,31 = 242,28 mm

Mpq = agprov * fya "z = 457 - 434,8 - 242,28 = 48,142 KNm
mgq = 48,142 KNm > 9,550 KNm = mgy

— vyhovuje

Pomérna vyska tlacené oblasti

e=X =22 0,038 <045 =CEny,

— navrh @8 a 110 mm vyhovuje

Podesta - horni vyztuz
1

d=h—c—%=270—20— 20=245mm

mgq = 19,10 kNm

fox 40
beton C40/50 - f.q = y_ =1{c = 26,667 MPa

c )

mgq 19100000

= = = 0,012
h b d2 £y 1000- 2452 - 26,667
~ £ =0,994
m 19100000
Ed = 180,38 mm?

Asreq = {-d-fq = 0,994 - 245 - 434,8

— navrh ¢8 a 200 mm (ag oy = 251 mm?)

Konstruk¢ni zasady
d=h—c—2=270-20-2=246mm

fctm - 3,5 MPa

Minimalni plocha vyztuze:

f
agprov = Asmin = Max {0,26- ;t;“ -b-d;0,0013 - b- d}
y

11




Navrh schodisté

3,5
ag prov = 251 mm? = agnin = max{0,26 “Zog. 246 1000;0,0013 - 1000 246}

asprov = 251 mm? > ag iy = max {447,72;319,80} = 447,72 mm?

— navrh nevyhovuje pozadavku minimalniho vyztuZeni

— novy navrh $8 a 110 mm (ag oy = 457 mm?)

Maximalni plocha vyztuze:
agprov = 457 mm? < agmax = 0,04+ b h = 0,04-1000- 270 = 10800 mm?

— vyhovuje

Maximalni osova roztec
s = 110 mm < min{2h; 250 mm} = min{540 mm; 250 mm} = 250 mm

— vyhovuje

Minimalni svétla vzdalenost
s; = 102 mm = max{20 mm; 1,2 @g; Dppq + 5 mm} = {20;9,6; 21} = 21 mm

- vyhovuje

Minimalni plocha vyztuze pro omezeni sirky trhlin
kc k- fct,eff *dct

dsprov = ds min,3 — .
s

0,4-1-3,5-0,5-1000-270

asprov = 457mm? = agmins = 200 = 378 mm?
- vyhovuje

Posouzeni navrzené vyztuze

. asprovfya 457 -434,8 — 931 mm

“08b-fy 08-1000-26,667
z=d—-04-x=246—-0,4-9,31 = 242,28 mm

Mpq = agprov * fya "z = 457 - 434,8 - 242,28 = 48,142 KNm
Mgy = 48,142 KNm > 19,100 KNm = mgq

- vyhovuje

Pomérna vyska tlacené oblasti

a: % e % = 0,038 S 0;45 = amax

— navrh 08 a 110 mm vyhovuje

12




Navrh schodisté

Zahusténi vyztuze u okraje podesty
- zahusténi vyztuze ve vzdalenosti 2h = 540mm od kraje podesty z divodu plsobeni sily
od schodistového ramene

N

/)

2h =540 mm X
- f

1400 H
Zjednodusené schéma pusobeni sil:
AN
30,499 kN
T 30,499 kN
J/ 30,499 kN

[ 8 ol ] wde o sl § |

podesta

Zatizeni podesty ve vzdalenosti 2h:
fia = 22,387 - 0,54 = 12,089 kN/m

30,499
2d — 1’3

= 23,462 kN/m

23,462 kN/m

b & & & 2 & 4+ % 12,089 kN/m

13



Navrh schodisté

1
Mga =75 (23,462 + 12,089) - 3,22 = 30,34 kNm

1
Mgq = 4 (23,462 + 12,089) - 3,22 = 15,17 kNm

Navrh vyztuZe okraje podesty
d:h—c—%=270—20—§=246mm

mgq = 30,34 kNm

fq 40
beton C40/50 - f.q = — =-— = 26,667 MPa
Ye 1,5

__meq __ 30340000 .
b dz £y  1000- 2462 26,667
~ £ =0,991

m 30340000
Ed = 326,79 mm?

“sred T T d Ty 0,868+ 246 - 434,38

— navrh $8 2 110 mm (a0, = 457 mm?)

Konstruk¢ni zasady
fctm - 3,5 MPa

Minimalni plocha vyztuze:

f
8gproy = Agmin = Max {0,26- fCT -b-d;0,0013 b d}
y

3,5
ag prov = 457 mm? > agin = max{0,26 “Zog. 246 1000;0,0013 - 1000 246}

asprov = 457 mm? > ag iy = max {447,72;319,80} = 447,72 mm?
— vyhovuje

Maximalni plocha vyztuze:
g prov = 457 mm? < agmax = 0,04-b-h =0,04-1000-270 = 10800 mm?

— vyhovuje

Maximalni osova roztec
s = 100 mm < min{2h; 250 mm} = min{540 mm; 250 mm} = 250 mm

- vyhovuje

Minimalni svétla vzdalenost
s; =92 mm = max{20 mm; 1,2 @g; Dppax + 5 mm} = {20;9,6; 21} = 21 mm

14




Navrh schodisté

- vyhovuje

Minimalni plocha vyztuze pro omezeni sirky trhlin
kc k- fct,eff “dct

asprov = Asmin3 = o
0,4-1-3,5-0,5-1000-270
agproy = 457mm?* = agmin3 = 00 = 378 mm?
- vyhovuje
Posouzeni navrzené vyztuze
_Asprovfya 457 -434,8 — 952 mm

X 08 b f.y 08100026667
z=d—0,4-x=246—0,4-9,52 = 242,2 mm

Mpq = agprov * fya "z = 457 - 434,8 - 242,2 = 48,126 kNm
mpy = 48,126 kKNm > 30,340 kNm = mgq

— vyhovuje

Pomérna vyska tlacené oblasti
X 9,52

a: - e 0,039 < 0,45 = amax

d 246

— navrh ¢8 a 110 mm vyhovuje

— na celé podesté bude stejna vyztuz ¢8 a 100 mm

15




Navrh schodisté

Posouzeni ozubu podesty

R = 23,462 kN/m’
Mgq = R-s = 23,462 - (0,232 + 0,055) = 6,734 KNm/m’

-> na tento moment navrzena vyztuz vyhovuje

Vgq < Vra,e = Crp,c " K- Y/ (100p; - 1)

Vpae = Croc - k* 3/ (100p; - fy) = 0,121,313 - 3/(100 - 0,005 - 40) = 0,428 MPa

c _0,18_0,18_012
RD,c — Yo - 1’5 - Y
k=1+ 200—1+ 200—1313 <2
- d 116 ' =
p = 0,005

1,4 - 23462

Vga = m = 0, 128 MPa < VRd,C

-> nemusi byt navrZena smykova vyztuz
Ngqg = R=23,462kN/m’

Ngp —0,8-A, 'fcd

Os

Npgp =08 A" feq +Ag 05 > Ay =

4= 23462 — 0,8+ 110000 - 26,667
s 400

= —5808,75

->navrzena vyztuz vyhovuje

16



Navrh schodisté

Kotevni délka vyztuze

lpg =0 " Qp - 03" 04" Qs lprgd = lpmin
0 =0, =03 =04 =05 =1

lprqa = 9_@ = w = 231,28 mm - 240 mm
’ 4 fpq 4-3,76
fpa = 2,25, 'n, - f4q=225-1-1-1,67 = 3,76 MPa
m=1
=1
fetkoos _ 25

foo= 22 167 MP
cd =95 T 15 a

Ipmin = max{0,3 - Iy qq; 100, 100mm} = max{0,3 - 290; 80,100} = 100mm
lpg=1-1-1-1-1-240 =240 mm > 100 mm = b, .,

Délka presahu

log =04 0z 03" 04" 05 - Ag 'lb,rqd = lomin

o0 =0, =03 =04 =05 =1

ag =15

lo,min = max{0,3 Qg * lprqas 159, ZOOmm}

lo,min = max{0,3-1,5-290; 15-8;200} = 200mm

lpg=1-1-1-1-1-1,5-240 = 360 mm > 200 mm = lg yin

17
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H schodistové rameno 1

HALFEN Posiion

YOUR BEST CONNECTIONS
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TPA - Transport Anchor Systems
Transport | Slab | Standard slab

GRAPHICS
Top view
P
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b
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z X
Front view
H min = 126.6
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66 66
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Company: CVUT, Fsv, Date
Author: Lenka Baborova, Tel.: 26/05/2017, 07:29:57
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Development Project No. Page
H schodistové rameno 2
HALFEN Posi
Position 1
TPA - Transport Anchor Systems
Transport | Slab | Standard slab
GRAPHICS
H min = 126.6 Right view
. A2 4 A1 Ad | A3
T T
wn
N
130 £
33 ¥ 65 * 33 "
CALCULATIONS
Calculation values: Loads:
Weight: 21.3 kN Total weight:
Volume: 0.9 m? Plant - Lift out of the mould: 24.7 kN
Center of gravity: Plant - Transport: 27.7 kN

Sx: 131.0 cm Site - Transport / Installation: 27.7 kN

Sy: 65.0 cm Forces at anchors (Plant / Site):

Sz: -12.5cm Anchor 1: 16.0 kN / 16.0 kN
Adhesion area: 3.4 m? Anchor 2: 16.0 kN / 16.0 kN
Adhesion to the mould: 3.4 kN Anchor 3: 16.0 kN / 16.0 kN
Cable inclin. angle: 30.0° Anchor 4: 16.0 kN / 16.0 kN
Spread angle factor: 1.15
Impact factor at the plant: 1.30 General:

Impact factor on the site: 1.30

Concrete strength at the plant: 15 N/mm? Minimum hook height: 126.6 cm
Concrete strength on the site: 15 N/mm?

Number of loadbearing anchors: 2

Company: CVUT, Fsv,
Author: Lenka Baborova, Tel.:

Date

26/05/2017, 07:29:57
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Pos.

Position 1

© HALFEN GmbH, Langenfeld, Germany

HALFEN Ltd., Unit 2, Humphrys Road, Woodside Estate, Dunstable LU5 4TP, Phone: +44 - 1582 - 470 341, Telefax: +44 - 1582 - 470 304

TPA - Transport Anchor Systems
Transport | Slab | Standard slab

ANCHOR DETAILS
Anchor type: DEHA Spherical-Head Anchor 6000
Selected anchor: 6000- 2,5-0170

Reinforcement / Permissible load:

Anchor length [ 170 mm
Thickness of plate B2: 205 mm
Permissible load - fw = 15N/mm? 25 kN
Anchor axial spacing ez: 520 mm

Anchor details:

Designation (Mill): 6000- 2,5-0170
Order No.: 735.010-00020
Load group: 25t
Dimensions
I: 170 mm /
d: 14 mm /
d1: 26 mm )
d2: 35 mm el
k: 11 mm
Da: 74 mm
INPUT DATA
Calc.-Norm: Germany Positioning type: Standard
Number of anchors: 4
Anchor application: Transport Positioning mode: auto
Element to be lifted: Slab Symmetry type: Full symmetrical
Element type: Standard slab
Anchor 1:
Length L [cm]: 262 X [cm]: 66
Width B [cm]: 130 Y [em]: 33
Thickness D [cm]: 25 Anchor 2:
X [em]: 197
Specific weight [kN/m?]: 25 Y [em]: 33
Anchor 3:
Load case group: Precast. plant:  Yes X [em]: 66
Load case: Lift out of the mould: Y [cm]: 98
Concrete strength when lifting out of ... [N/mm?: 15  Anchor 4:
Adhesion force / factor: 1 kN/m? X [em]: 197
Load case: Transport: Y [cm]: 98
Concrete strength when lifting out of ... [N/mm?]: 15
Impact factor: 1.3 Lifting slings: Cable, Chain
Balance compensator: No
Load case group: Constr. site:  Yes Cable inclin. angle [°]: 30
Load case: Transport / Installation:
Concrete strength [N/mm?]: 15 Transport Anchor System:  All

Impact factor: 1.3 Anchor type: DEHA Spherical-Head Anchor 6000
Finish: Mill
Company: CVUT, Fsv, Date

Author: Lenka Baborova, Tel.:

26/05/2017, 07:29:57




CESKE VYSOKE UCENi TECHNICKE V PRAZE

Fakulta stavebni
Katedra betonovych a zdénych konstrukci

Navrh desky

Bakalarska prace

Lenka Baborova

Praha 2017



Navrh lokdIné podeptené desky

Vypocet vnitinich sil

Vypocet vnitfnich sil lokdlné podeprené desky je proveden v programu SCIA
Engineer ve 2D. Pro zobrazeni pribéhli momentl a potfebné vyztuZe jsou do nékolika
sloupovych a stfednich pruhl desky
vloZeny integracni a primérovaci pasy.

Navrh vyztuZze je proveden na
vyznacenou cast stropni desky typického

podlazi.

Ovéreni protladeni sloupl je

provedeno v predbéiném  statickém

vypoctu.

Ovéreni spravnosti vypoctu pii zobrazeni prvnich vysledkii
l, =5m

6300 5450
b= — + — = 3150 + 2725 = 5,875m

fg=25-15+1,66-135+ 250,27 1,35 = 15,1035 kN/m?
1 1
Mior = 3 fb-12= 3 15,1035 5,875 5% = 277,29 kN

M, = 0,65 - M,,, = 0,65 - 277,29 = 180,24 kNm
M, = 0,35 - M,,, = 0,35- 277,29 = 97,05 kNm

Ms = 0,65 - My, = 0,65 - 277,29 = 180,24 kNm

Empiricky vypodet: Vypocet SCIA Engineer:

M, Ms 143,55 kNm 177,82 kNm

N AN /]

\_/ \/

M, 117,58 kNm




Navrh lokdIné podeptené desky

Deformovana konstrukce
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Navrh lokdIné podeptené desky

Zobrazeni momentu na desce

Smeér x:

Sméry:




Navrh lokdIné podeptené desky

Priibéh momenti ve sloupovych pruzich

Smeér x:
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Priibéh momentii ve stirednich pruzich

Smeér x:

Navrh lokdIné podeptené desky
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Navrh lokdIné podeptené desky

Navrh vyztuze

Vypocet je proveden formou tabulky na str. 6. Vypocet byl proveden dle téchto zasad:

)
di=hg=c—0—==270-20-8~4=238mm

dy =hy;—c——==270—20—4 = 246mm
z1=09-x
g =b hy- 0,5
MEgq
s prov = (1:2) "Asreq = T 7
Zq" fyd

ctm
Qs prov = ds min,1 — 0,26 - f ‘b-d
yk

As,prov 2 Asmin2 = 0,0013-b-d

ke -k 'fct,eff T Qct
Os

s prov = Asmin3 —

Asprov < @smax = 0,04-b-h

<= ds,prov fyd
0,8 b " de
z=d—-04-x

MRyq = Asprov fyd TZ



Navrh a posouzeni vyztuze:

| podp.
Il pole
Il podp.
=< IV pole
>
£
2 V podp.
VI pole
VIl podp.
VIl pole
IX podp.
X pole
>
% Xl podp.
w
Xl pole
Xl podp.

Med [KNm/m'] . : . o
d Z1 As,req As,minl As,min2 As,min3 Asmax profil vyztuze As,prov X/d <0,45 z Mrd
sloupovy stfedni MiG= ed
[m] [m] [mMm2/m'] [mm2/m'] [mm2/m'] [mm2/m'] [mm2/m'] [mm2/m'] [-] [mm] [KNm/m']
29,21 0,242 0,218 308,45| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
0,47 0,242 | 0,218 4,96 440,44 314,6 378 9600 8a110 mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
32,81 0,242 0,218 346,46| 440,44 314,6 378 9600 823110 mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
451| 0,242 | 0,218 47,62 440,44 314,6 378 9600 8a110 mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
82,22 0,242 0,218 868,22 440,44 314,6 378 9600 12 290 mm 1257 0,236 25,62 0,11 225,75 123,38 vyhovuje
5,59| 0,242 | 0,218 59,03| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
23,04 0,242 0,218 243,30| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
16,24| 0,242 | 0,218 171,49| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
73,91 0,242 0,218 780,47 440,44 314,6 378 9600 12 290 mm 1257 0,236 25,62 0,11 225,75 123,38 vyhovuje
4,36| 0,242 | 0,218 46,04 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
24,22 0,242 0,218 255,76| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
17,28( 0,242 0,218 182,47 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
76,99 0,242 | 0,218 812,99 440,44 314,6 378 9600 12 2 90 mm 1257 0,236 25,62 0,11 225,75 123,38 vyhovuje
3,91| 0,242 0,218 41,29 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
26,45 0,242 0,218 279,30| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
21,5| 0,242 0,218 227,03| 440,44 314,6 378 9600 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
15,2 0,238 0,214 160,51 433,16 309,4 378 9200 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
0,6| 0,238 0,214 6,34| 433,16 309,4 378 9200 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
26,33 0,238 0,214 278,04| 433,16 309,4 378 9200 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
21,91| 0,238 0,214 231,36| 433,16 309,4 378 9200 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
99,52 0,238 | 0,214 1050,90| 433,16 309,4 378 9200 12 2 90 mm 1257 0,244 25,62 0,10 233,75 127,76 vyhovuje
39,3| 0,238 0,214 415,00 433,16 309,4 378 9200 8a110mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje
55,93 0,238 | 0,214 590,61| 433,16 309,4 378 9200 10 a 110mm 714 0,245 14,55 0,06 239,18 74,25 vyhovuje
52,73 | 0,238 0,214 556,81 433,16 309,4 378 9200 10a 110mm 714 0,245 14,55 0,06 239,18 74,25 vyhovuje
53,39 0,238 | 0,214 563,78 433,16 309,4 378 9200 10 a 110 mm 714 0,245 14,55 0,06 239,18 74,25 vyhovuje
3,37| 0,238 0,214 35,59| 433,16 309,4 378 9200 8all0 mm 457 0,238 9,31 0,04 234,27 46,55 vyhovuje




Navrh lokdIné podeptené desky

Kotevni délka vyztuze - P10

lpg =0 " Qp - 03" 04" Qs lprgd = lpmin
0 =0, =03 =04 =05 =1

® 05q 10-4348

Iy raq = =22 = — "= _ 289,10 290
brad = 2% T 71376 mm = £70 mm

fpqa = 2,25 N, N, feqa =225-1-1-1,67 = 3,76 MPa
n=1

n, =1

f 2,5
fog = % =7z = 1,67 MPa

Ipmin = max{0,3 - Iy qq; 100, 100mm} = max{0,3 - 290; 100,100} = 100mm
lpg=1-1-1-1-1-290 =290 mm > 100 mm = b, .,

Délka presahu - 10

log =04 0z 03" 04" 05 - Ag 'lb,rqd = lomin

o0 =0, =03 =04 =05 =1

ag =15

lo,min = max{0,3 Qg * lprqas 159, ZOOmm}

lo,min = max{0,3-1,5-290; 15-10; 200} = 200mm
lpg=1-1-1-1-1-1,5-290 = 435 mm > 200 mm = lg i

Kotevni délka vyztuZze - §8
lpa =04 @z 0304 Qs lprgd = lpmin
o0 =0, =03 =04 =05 =1

1 D 0sa_8-4348 5 .8 240
=" = N
brad =7 f T 4376 26 M mm

fpqa = 2,25-711 " fig=225-1-1-1,67 = 3,76 MPa
N =1
n, =1

o= ferr0,05 . 2,5
cd= 15 T 15

= 1,67 MPa



Navrh lokdIné podeptené desky

Ipmin = max{0,3 - Iy qq; 100, 100mm} = max{0,3 - 290; 80,100} = 100mm
lpg=1-1-1-1-1-250 =250 mm > 100 mm = b, 1,

Délka presahu - §8

log =04 0z 03" 04" As - Ag 'lb,rqd = lomin

o0 =0, =03 =04 =05 =1

ag =15

lo,min = max{0,3 Qg * lprqas 159, ZOOmm}

lo,min = max{0,3-1,5-290; 15-8;200} = 200mm
lpg=1-1-1-1-1-1,5-240 =360 mm > 200 mm = lg i

Kotevni délka vyztuze - $12
lpa =04 @z 0304 Qs lprgd = lpmin
o0 =0, =03 =04 =05 =1

l @ oyq 12-4348 34691 350
=" = mm — mm
brad =4 g4 4-3,76 ’

fpqa = 2,25-711 " fig=225-1-1-1,67 = 3,76 MPa
N =1
n, =1

o= ferr0,05 . 2,5
cd= 15 T 15

= 1,67 MPa

Ipmin = max{0,3 - Iy qq; 106,100mm} = max{0,3 - 290; 120,100} = 120mm
lpg=1-1-1-1-1-350 =350 mm > 120 mm = b, 1,

Délka piresahu - 12

log =04 ay 03" 04 Qs g " lprqd = lo,min

o0 =0, =03 =04 =05 =1

ag =15

lo,min = max{0,3 " g Iy rqa; 159, 200mm}

lomin = max{0,3-1,5-290; 15-12;200} = 200mm

lgg=1-1-1-1-1-1,5-350 = 525 mm > 200 mm = ly in
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- SCIAENGINEER
Vnitrni sily 2D
Linearni vypocet
Kombinace: CC1-MSU
Extrém: Prvek
Vybér: Vse
Poloha: V uzlech s prmérovanim. Systém: Lokalni

Dilec S1 Typ Deska [h=270mm]

¢SM EM 1992-1-1 Umisténi  Uzel 110/109 [X=21.5m, ¥=7.5m,Z=0m]

Zadani vnitrnich sil

Posunuti momentove kiivig: ANO (59.2.1.3{2))
& = h-Cosff, = 270 -00 = 243 mm [E6.2.2(5))
m, m, m,, n, n, n,, v, v,
[kNm/m] [kNm/m] [kMm/m] [kN/m] [kMN/m] [kM/m]  [kN/m] [kM/m]
CO1-MSU/ 1469 829 121 0o 0o oo 1433 83
Stav Kli¢ kombinace |
CO1-MSU/ 1.35%Z51+1.35%ostatnistale« 15@@1}’)&'

Sméry pro prepocet sil
UZivatelem zadane smery {Uhly od osy x LSS 2D dilce)
oz, 7= 0 F
Gz =90
Do 14 =0 °
Oljog zs = 20 °

Odhad ramene vnitinich sil

Hlzwninapsti 2 sméry u ohou povrchd
o= -T43 MPa oo = 1230 MPa ~r o =
ol, = 1230 MPa g, =743 WMPa -7 o =181 =121°

-> smiér pro Vypocet ramens wnitrnich sil

5= 121

Prepoctené sily do sméru ramene vnitfnich il
ny=00 m,=-1484707

Rarmens wnitfnich il 2 jeho Szt

oy = ——— = —————= 3667 MPa
: e 15
d = 238 mm
£z 00018
=1-05-——=1-05 =075
! Eog 0.D035
Eaz  Ea 00035~ 0onis
z 6 z & .
B=1- =1- - =388
2 fazfa __z 00035 -00018
i nop3g o o2 ST
&-d 2 j 2
- i}
fu= c_;f . :1.30:.5530 051
s+ —5— 0003/ +———
fe2 ¥ e E 4 * 315 - 200000

Megar = = Eagr-d- b1 -Fos = - QUET7 - 235 - 1000 -0.75 - 2667 = -2800 kMN/m
ny =0kM/m = Mgy =-2889 kN/m => prevladajici tah

LG 1_1"1_4_5_abs(mg-n;_-[d._:..g.h]'
b-d

2"3 -"n'f:

=3 mm

1

0235 | L osge 2 (-140471 ) 0- { 0.235 -0.5-270 )

b e—— - — & illod - I
£-0ze 1000 -0.235 ~- .75 - 2667

z=d-F-¥=235 0380 -3 =222 mm
z =122 mim



Viypodet hlavnich sil

Zaldadni normdlova sila u obou povrchi

Spodni pavrch
ne My D0 -147 .
- == = 6618 kN
=7tz ST Iz o
n, m, 0O -2z@ _
Mp = s s e o= A1RT KN/
Mg My a -121
_ My _a
M=tz Tz T oz o o KN/m
Horni povrch
n, m, 0 -147 .
M = - = - o= G618 kN/m
n, = 8020 et ensm
* T2 oz 2 qQzem o T T
My My 0 2121 )
M- =3 "7z Tz Tgzzz - o ENmM

Hlavni sily u obou povrchii
Spodni pavrch

Hlavni sily u spednihe povrchu:

. .|

6618 + -4187 2!

1 I z ,
= TJr?--J {-6618 - 4187 J +4--847" = -4070 kN/jm

-661.8 +-4187 1

Smiéry hlzvnich sit

2Ny .
o.=05-ArcTg (n = ]— 80 = 0.5 - ArcTg Izi}— o) =-75°

= =Ny

-661.8 - -4187
Srav napjstosti Elipticky tlak

Harni povrch
Hizvni sily 'w-harniho povrchu:

My, + N, 1 ‘J— 2 7!
n, =—2;+?- {nk_ - Ny I+:t-n.4__
6616 +4187 1 z 2!
=++ ?-NJ (6618 -4187 ] +4-547° = 6736 kN/m
Moo £ My 1 3 2!
n_=—2L—?--J{nH_—n}._ ]‘+4-n;5._
- 1
=M—%-—J [e618 - 4187 J +4-547° = 2070 kN/m

Srriéry hlzvnich sit

2 - Ny, 2-B47 :
&, = 0.5 - ArcTg ("x- e }: 0.5 -ArcTg ( T RTTE; ]: 12

!

Staw napjatosti  Elipticky tah

Uhel ndhradni diagondly
gge- = 457
Oeges = 135 °

Piepodet do dimenzacnich sil

Dimenzaéni sily u obou povrchu
Spodni pavrch
Uhly Baumannovy transformasni revnice
Do = Dy - — B =0 = -FB = F&7
O3 = Do 3- = O = B0 = -TE = 168 ¢
O = Gop. = @ = 45 — -7 = 123 °

: > ~J {6618 — 0187 J +4--547" - 6736 kN/m

SCIAENGINEER



SCIAENGINEER

Prepoctens dimienzacni sity u sp[}dnihn povrchu (podle Baumanna)
P N - Sin [1; J <in Lx ,l"' M- -“5|:._: 1. ..:}5[:11;.:]
|n|::( -t ]‘:II‘I[E{ - o)
40701 in (188 )-gin (123 )+ -673.6 -»:-41@ esiz3) oo
sin [168 - 78} =i [123 - 78 T kR
Mz |::£] zin [u _]+n .--':hl::t ]--’:} (_:t :|
- zi

n: nlos- —oz--sin | oo. — oz-
_-870 sin[123) sin (78] + -6726 cos{123) cos{T) _ 500 k0
- sin [ 123 - 168)-in (75 - 168 = "
_ M= =IN |:E(:J sin I;E(_;.:I+ I'I. M s Y E(:I oS E(‘-.II
zin I::-c jo = Sz |30 [ G = @.
_-4070 -sin (78] 5in [ 168+ -6736 -cos(78) cos(188) ‘0t ks
- sin [ 78 - 123 ) 5in [ 168 - 123 TR
Harnl povrch
Uhly Baumannovy transformaéni rovnice
:(-_=:I:.,=.-_—:(_=3—12=-12:
O = Oiegz — @, =20 - 12 =78°
O, = Oy — 0, =135 — 12 =123
Prepodteng dimenzadni sily u hernihe povrchu {podle Baumanna)
e n.-=in [:(;__:I- zin |::c;_J+ n. '::}5{:(_;_}' :n;(u;_]
) :IH[E[——EE sin o, — oy
_ 6736 —sin (78} sin (123 }+ 4070 cos [?E'J cozfiz3) 15
sin {78 - -12 ) 5in [123 - -12) s
rena = I'I_':.II'I[ _:I zin |::c J+n _-*n:.{ :I cos I::(_]
:.II'I[E[_—E[‘ sin [ oy, — oz,
_ 6736 sin[123] sin{-12)+ 2070 ces(123] cos(-12} i
in [122 - 78)-5in (12 - 73] R
e, = n., - sin E:( :] sin (ﬂ j+ n., "D:{E[-_]l'[[}s(ﬂ;_]
=|I'|[ '_—:I:-:Ia"‘-:( —:(Jl
| 5726 1 5in {12 }-sin (78)+/407.0 -cos{-12)-cos(7e) 0T e

|n|{ 12 ~ 123 J-sin {?E ey

Virtudlni sily u obou povrchi
spodni povrch
Uhly Baumannowy transformaéni revnice
Ly, = g 15 =G =0 = -TB =TE "
DI_E_=DI*:,;_—DI.=§':I—-TE =168°
D, = Olggre — Db =45 = -TH =123 F

Pfrepodtens virtuilni sity u spednihe povrchu {podle Baumanns)

N -sin |'L:t‘-_]- zin (D:;_::H My.- €05 I::(‘-_:]- oS [:c;_j

Meamamt- = sin oz, — o, Isin|og, — oy,
4070 -sin {168} 5in (123 )+ -673.6 - cos(168) cos [123] S07 1 h
- =i (168 — 78] 5in (123 - 78) S
n.-sin I::i;_]' zin {n:-_:l+ n _-cn;[:(;_:]-cn; [:c_]
Mezsan sin [og. — oz -zin o, — o
-407.0 -sin (123 ) sin (78)+ -673.6 -cos[123] cos(78) _
B sin{123 — 168 =in [ 78 — 188 = IR km
n.-sin I:::_] sin {:c‘-_:l+ n ::n;(:(-_jl-:n; [:c;_]l
Mesams- = sin | oy, — og, |-sin |og, — o,
_ 4070 -sin (78} sin {168 ]+ 6726 - cos [78) cos(168] _ .

sin{78 — 123 | sin | 168 — 123

Horni povrch
Uhly Baumannowy transformaéni rovnice
O = g g — D, =0-12=-12°
= Ggr-@,=00-12=78"

= gy — 04, =135 - 12 =123 °

£ 8



Prepodtens virtdalni siy u hornithe povrchu (podle Baumanna)

n.-=n |:'_::‘-.1|-sir| f.x'l-+ Ny, -:::s[rr,i_'] ::‘s[u;.}

| P - - -'I
zsin | 0. — g | sin g — o

4
| 5755 csin (78] sin (123)+ 4070 “cos(78) cos (123}, oo
- £in {78 - -12 ] =in [ 123 - -12) = TIREEm
n,, -sin I::I:I zin c::c}+ Ny, - €05 I::c:I :::;c::ca.}
sin | oz- — oz- |- sin o — os-

673.6 -in (123) =in [-12]+ 2070 -cos{123 ) cos [-12)

Mgz, =

= = : = 4734 kM/m
sin (123 - 78] 5in [-12 - 78,
N, -sin (:(:] sin (:c;.}+ My, " €05 [::c:I cus{:c;.}
Mecsamis = zin | o, - 0. |- Eind oz — o
_ 6736 -sin [-12]) sin{78)}+ 4070 - cos[-12) cos[78) om K

sin [-12 - 123 )-sin 78 - 123)

Dimenzacni sily v téZisti
Spodni pavrch
Dimenzacni sily spednihc povrchu transformevane do teZite
Mzgr- = Ngagt- + Negggrr s = -007.1 + T166 = 1094 kM/m
Mgt = Meser- - Z- — Nzsgamts ~Za = -607.1 - 122 — FI6.6 - 100 = -1457 kNm/m
Mzaz- = Nzmgz- + Neapgrg, = -30640 + 4734 = 1094 kM/m
Mgaz-= Mgz~ " Z- — Nzapgegy "2y =-3040 - 122 — 4734 - 100 = -91.7 kNmy/m
Mzgz. = Miggze + Meggonz, = - 10804 + 21084 = -2789 kM/m
Migag. = Mzgz T = Nggpaez s 2, =-1084 - 122 = -1084 - 100 = -24 kNm/m
Horni povreh
Dimenzaéni sily horniho povrchu transforrované do 1828t
Nzgys = Neggrs + Nzagge- = 1100 + <6071 = 1004 kMN/m
fa1s = - Mzggre - Ty + Mgy - 2. = - 7166 - 100 + -607.1 - 122 = -1457 kEMmi/m
sis = Niggzy + Niapaeg- = 4734 + 3640 = 1094 kM/m
copumg. -2 = - 4734 -100 + -3640 -122 = -017 kNm/m
-1084 +-1084 = -278.9 kMSm
soparg =% = --100.4 -100 + -108.4 -122 = -24 kNmjm

Tabulka dimenzacnich sil [povrch ASZEE]

SCIAENGINEER

| " Hing Nzay; Nz yvin My Mgy
et | S "] N /m] &N fm) [ki/m] [Nm/m)
[1+] Harni / Preni 0,0 7166 6071 1084 1457
2+] Horni / Druhé 30,0 4734 3640 1094 917
Beton Harni/ Diagonala (nahrad 1350 1084 10984 2189 24
11 Dalni / Pryni 00 -B07 1 7166 1094 1457
2] Dolni / Druhé 50,0 3640 4734 1084 817
Beton Dolni / Diagondla (nahradr 45,0 -1094 -109.4 -2185 -24

Dilec S1 Typ Deska [h=270mm]

C5M EM 1892-1-1 Umistén  Uzel 565/564 [X=24.5m, ¥=-0.6m,Z=0m]

Zadani vnitrnich sil

Posunuti momentové kiivig ANO

(502 1.3(2))

s =h-Cosffy = 270 -0.8 = 243 mm {56225

Stav m, m,, My n, n, L Wy
[kNm/m] [kNm/m] [kMm/m] [kMN/m] [kN/m] [kN/m] [kN/m] [kiN/m]

COo1-MsA 432 17 1,2 0,0 0,0 00 15

Stav Kli¢ kombinace |

CO1-MsU/ 1.35%751+1.35%astatnistalé« 1.5mﬁté|

Sméry pro prepocet sil
UZiatelem zadane smery {uhly od osy x LS5 2D dilcel:

Dlgeg, 1- =




SCIAENGINEER

Cdhad ramene vnitinich sil
Hlzumi napsti 3 sméry u obol povrchd
g, =356 MPa| o, =014 MPa -3 o, =1A2=162°
=358 MPa ¥ og, = 162°
-> smer pro vypocet ramene wnitrnich sil
o = 162

Ty = -0 MPa g

Prepocteng siy do smeru ramene vnitrnich sil
n,=00 m,= 432823
Rarmens wnitfrnich il 2 jeho Sasti

: 0D03s

= 0388
T L = 2
. }
o = =l = 000=2 = 0617

e 500
. 00035 +——
fad* TE ** * 115 - z00000

Megar = - Enar - d- B -1 ~Fog = - LETT -235 - 1000 -0.75 - 26.67 = -2809 kM/m
ny =0kM/mM > n.pg =-2829 kN/m => prevlddajici tzh

x:%—'- .. 1_4_5_ab;[m;]-n;-[:l.-:ls-h]'

bodl N f

- - 1
_oass |, _4 e (43282 )-0-[0235 -05-270]

= 0
20389 1000 -0.235 - 075 - 26.67 som
r=d-[-w=235 0380 -0= 231 mm

z, =131 mm

z =100 mim

Vypodet hiavnich sil
Zakladni normadlova sila u obow povichi
Spodni pavrch

n, m;, 0O 432 )
= = = q
n, z + Z z + 5T 1869 kMN/m
n, m ] 169
~ =_l_ _I_= — = ?.- kN d
e YT T T
N, Mg, a 1.18

M. =——+——=—+ ———=51kN/m

! 2 z 2 0231
Horni povrch

n, m, 0 43z
— % _ ¥ _ 2 _ = o ,
n,, = Z z e 1869 kM/m
n, m, 0 160
e — .73 ]
=2 Tz Cz oz oM
Ny My _ 0 1.18 _ )
M =Tz Tz Tz o2 ool KM

Hlavni sily u obou povrchii
Spadni pavrch
Hlzvni sily u spednihe povrchu-

- |
n_=n""—;nr—+;—--\j[nk_—n;_ T+d.-n-4_‘

- - 1
0 s
= —135"; 2, —; J (1889 -73T+2-517 = 1871 kN/m

1

1869 +73 1 2 :
=+_?-J (1362 —72F 44517 =71 kM/m

Srméry hlzvnich sit

2-nr_] [ Z-51
=05 ArcTg | ——%—|= 08 - ArcTg | —————]=2"
! ' g(n.‘_—n.ﬂ_.’ i EE T

Stew napjsiosti Eliphicky tah



Horni povrch
Hls.vnl'a.ﬂ} u harnihe povrghu:

1
-.Jll.rn -y, J}+ -!11:‘__‘

n, =

1860 +-73 1 z z!
=;+—-1‘II {1880 73T +4-517 =

z

n_=u¥ 1 -\Jl{n =My ]‘+4n

|
- o - 2
=M—2—-~JI[-‘IEE.Q—-?.ST+:L--5.1 -

2
Srmiéry hlzvnich sit
2 My 3--51
=05-ArcTg | —25—)- 00 =05 - Arc
o, =05 .-‘-‘-.r..Tg(l_I _n;__} 80 =05 Ar..Tg(__IEE_n

Staw napjatosti  Elipticky tlak

Uhel ndhradni diagonaly
fp. = 135°
O = 45 °

Piepocdet do dimenzacnich sil

Dimenzaéni sily u chou povrchi
Spodni povrch
l:lht_-f' Baumannevy transformasni rovnice
Do = Dy - — B =0 —2=-27
O3 = g z- = O =90 -2 = BB "
Oz = Olgge = O = 135 = 2= 1337

Prepoftens dimenzadni sily u spednihe povrchu (podle Baumanns)
o .':.II'I[ J |n[ ] .-:Gs(:t‘-.]-:n;[:t;.]
) <in I:EI — gy |-sin Lo — o

187.1 -=in [38)- 5in (155}+ 71 -cos[88) cos{132)

ST kM

-187.1 kN/m

RNl — . T =
? --?_5} =58

- = 1820 kMs/m

sin |88 - -2 |- =|||L155—2

] nlr"x ;|+"' ,-Lu{u --"1;[_:;-_:!
|n[ ]:ln[u -—::}

a7 - [5'} |n{ +TF1- :-;-:155‘] :::;{-2]

- '||,\|::5—|_...} :.Illlkz

n,_-sin |:E() sin I:EI_;.:I+I'I ."E:{DI :I !}:[DI_E.:I

zin |y, — . |- sin | og. — o
1871 -gin [-2} sin{B8)+ 71 - cos{-2] cos (28]

n.-;ir!|:

nu.'\

sin [-2 - 133 |-sin {38 - 132

Harn povrch
Elhlj.' Baumznnowvy transformadni rovnice
Dl = g gy — My =0--88=88°
Dpg 74 — 04, =00 — -B8 = 1787
Doy — 06, =45 — -BB =133 °

&

Tz,

Prepoctené dimenzacni sity u hernihe povrchu {podle Baumanna)
_n_-sin[:( _:I:.|n|: J _-Ln:.{:( ::I ::-:|:_:( ]
Meaits = :.II'I[E(- — oy, |- 5in Loy, — oy
<71 -sin[178 ) sin (155"J+-1E?.1 -::}5{1?8] cos[133} _
- sin (178 - 88 )-sin [133 - B&)
. :.II'I[ _:I zin [:c J+n _'CDE{:(;_:I'CESI::(-_]
Messz =in [E{'_—:f‘:l sin oo — ooge
-T.1 -5in [155] zin (BE}+ 187.1 -::}5[153}::};(3&]
sin 133 - 178 sin (85 - 178
My, - 5in t:(-_:l-sin IC:c;_J+n _-:ns{:(-_:l-:nslz:(;_]
- zin [:c-_—:c;_ =i o, — oy
_ 71 -sin [88])-sin [178}+ -1871 - cos[88) cos{178]
B :.II1|[BB—155 sin {1?3—155)

=124 kMNSrri

= =-102 kMN/m

-181.8 kMs/m

=-22 kN/m

=-102 kM/m

SCIAENGINEER



Virtudini sily u obou povrchu
Spodni povich
[Ihly Baumannowy transfrmadni rovnice
Oy = Wp e =W =0 = Z=-2°
:i_;_::l:.,:.;_—:i.=§:|—2=33=
Og, = Cge. — 0. = 135 = 2 =133 °

Prepodtené virtualni sity u spodnihe povrchu {podle Baumanna)
n.-sin |:_:i_;_]' zin t::::;_]l+ MNp.- COS [:(;_:]- oS [:c;_j
zin oz, — o, |-sin |og, — o,
1871 -=in [88)-=in {133+ 7.1 -coz(28) coz[132
sin [88 - -2} sin {133 - -2)
N -sin I::i;_]' zin (n:-_:l+ n :::};[:(;_J]-:n; [:c_j
Magsunt- = zin (ﬂg-—:{;.}‘iil‘l I::c-_—:-;;_]
1871 -=in [122)-5in [-2)+ 71 -coz (132 ] coz (-2}
sin [123 - 88])-=in [-2 - 88)
N -5in E:t_] sin {:c;_jl+ n .-::}5[::(-_:]-:::5 [:c;_jl
zin (e, — @, -5in ez, — o,
1871 -zin [-2]-5in [88)+ 71 - cosl -2} cos (28]
sin .- - 133 - sin [88 - 123

Nzgpami- =

} = 1920 kN/m

=124 kM/m

=-102 kMN/m

Harni povrch
Uhly Baumannovy transformaéni rovnice
Do = B - — %o =0 —-B8 =887
Dz = Dpegz- — . =20 - -88 = 178°
D3 = Dy — o, =45 - -88 =133°

Prepodtens virtualni sity u hornthe povrchu (podle Baumanna)
N Ny, -sin |:_:-c;l.]-=.|n [:c;.}+ nl_ -CoE [D:_E.:I'::h[:t;.}
sin | oz. = . | sin oy, - oy
_ -7 -sin (178} -=in [133 }+ -187.1 - cos(178}) cos(133] 1515 K
T sin (178 - 38)} sin (133 - &8) e
I T - Srony -
e n.-=n [.:I;..|'=.I\'I :c-.J'-+ n._ - O |~:c;._'|-:=‘=§_u-.}
sin |:E[E- - D,_E] Ein {lI'-— :C}_-j
-7 5in (133 ) sin [88 )+ - 1871 “cos{133 ) cos [88) | oo
sin [133 - 178 zin (85 - 178 T
ny, -sin [u-.]-sin [:c;.}+ My, - COS [::c-.:l-:us[:c;.}
zin I:_:-c - :-c] Ein {:cj.— O3-
=T -sin (B8] sin 178+ 1871 - cos(88} cos(i78) .
- sin (88 — 133} in [178 - 133 T e

Dimenzacni sily v téZisti
Spodni pavrch
Dimenzacni sily spodnihc povrchu transformevane do teZiste
Mzgr- = Ngagt- + Neggarr s = 1920 + -181.8 =102 kN/m

Loz, =1920 - 100 - -181.8 - 131 = 431 kMm,/m

Mzaz- = Nzgege + Nigpeeze = 124 +-22 =102 kKMN/m

Mgz = Nmg-"Z- — Nemppegy "2y = 124 -700 - -22 - 131 = 1.5 kNm/m

Moz = Nigege + Neagerzs = - 102 +-102 =-204 kMN/m

Mgaz- = MNgagg- I — Ngaparsy - Ly =-102 - 100 - -102 - 131 = 0.2 kMNm/m
Haorni povrch

Dimeanzaénisily hornihe povrchu transforrmeowvang do tE7igté

Megys = Nzggrs + Negger- = -1818 + 1920 = 102 kN/m

Mizary = - Nzagry ~ Ty + Nzggamy- - Z- = --181.8 - 131 + 1620 - 100 = 431 kNm/m
s = -22 + 124 =102 kN/m
faze = - Memgy " T + Neapyer- ~ 2. = - -22 - 131 + 124 - 100 = 1.5 kNmy/m
gy = Nigzy + Nigpgez. = -102 +-102 = -204 kKN/m
fa3s = - Mzsgzy - Ty + Ngapues- - Z-= - =102 - 131 +-102 - 100 = 03 kMm/m

Mizar- = Mzagy-~Z. — Nzagamt

3
B
[
+
3
3
o
(]

SCIAENGINEER



Tabulka dimenzacnich sil {povrch/ta2iEE)

SCIAENGINEER

4 g LO-EH LU L= Mz
I i ] DoN/m]  [kN/m]  [kM/m]  TkNm/m]
[1+] Harni / Proni 0.0 18148 1920 102 431
2+] Horni / Druhe 90,0 22 124 10,2 1,5
Beton Harni / Diagonala (nahrad 45,0 -10.2 -102 204 03
11 Dalni / Proni 00 1920 1818 102 431
21 Dolni / Druhé 30,0 124 22 102 1,5
Beton Dolni/ Diagondla (ndhrad 1350 -102 -10,2 204 03




-

- SCIAENGINEER
Vnitrni sily 2D
Linearni vypocet
Kombinace: CC1-MSU
Extrém: Prvek
Vybér: Vse
Poloha: V uzlech s prmérovanim. Systém: Lokalni

Dilec S1 Typ Deska [h=270mm]

¢SM EM 1992-1-1 Umisténi  Uzel 102/101 [X=53m,¥=13.3m,Z=0m]

Zadani vnitrnich sil

Posunuti momentove kiivig: ANO (59.2.1.3{2))
& = h-Cosff, = 270 -00 = 243 mm [E6.2.2(5))
m, m, m,, n, n, n,, v, v,
[kNm/m] [kNm/m] [kMm/m] [kN/m] [kMN/m] [kM/m]  [kN/m] [kM/m]
CO1-MSU/ 845 -183 9 11,1 0o 0o oo 07 1775
Stav Kli¢ kombinace |
CO1-MSU/ 1.35%Z51+1.35%ostatnistale« 15@@1}’)&'

Sméry pro prepocet sil
UZivatelem zadane smery {Uhly od osy x LSS 2D dilce)
oz, 7= 0 F
Gz =90
Do 14 =0 °
Oljog zs = 20 °

Odhad ramene vnitinich sil

Hlzwninapsti 2 sméry u ohou povrchd
g, = -6.85 MPa o == 1524 MPa /-7 @, =063 7
o', = 1524 MPa J.. =085 MPa -* o =837 =-837°

-> smiér pro Vypocet ramens wnitrnich sil

&, = -B37

Prepocteng siy do smeru ramene vnitrnich sil
n,=00 m,=-1851085

Rarmens wnitfnich il 2 jeho Szt

oy = ——— = —————= 3667 MPa
: e 15
d = 238 mm
£z 00018
=1-05-——=1-05 =075
! Eog 0.D035
Eaz  Ea 00035~ 0onis
z 6 z & .
B=1- =1- - =388
2 fazfa __z 00035 -00018
i nop3g o o2 ST
&-d 2 j 2
- i}
fu= c_;f . :1.30:.5530 051
s+ —5— 0003/ +———
fe2 ¥ e E 4 * 315 - 200000

Megar = = Eagr-d- b1 -Fos = - QUET7 - 235 - 1000 -0.75 - 2667 = -2800 kMN/m
ny =0kM/m = Mgy =-2889 kN/m => prevladajici tah

LG 1_1"1_4_5_abs(mg-n;_-[d._:..g.h]'
b-d

2"3 -"n'f:

=42 mm

1

k=S N abs [-185108 J- 0- {0235 -05-270 )

e —— - —&oillood E
£-0ze 1000 -0.235 °- .75 - 26.67

z=d-B-x=235 - 0380 -42 = 210 mm

= =119 mm

z, =100 mm



SCIAENGINEER

Viypodet hlavnich sil

Zaldadni normdlova sila u obou povrchi

Spodni pavrch
n. = "2 + ": =%+ 33;13 =-3867 kM/m
- =_';.-_+EE-_=%+ 312?1 = -B415 kM/m
M- = i;—+ %”——%+ ::;jg =507 kM/m
Horni povrch
n,. = ”2 - "T =% 33;12 = 3867 kM/m
n, m, 0O -184
My = - = - Ty = BT k/m
My, = lg‘— - l;‘-: %— ;;'119 =-B07 kM/m

Hlavni sily u obou povrchii

Spodni pavrch
Hlavni sily u spednihe povrchu:

. .|

- - |
= MJr;—-J {-2867 - -815 J +4-507" =-3811 kN/m

-3867 +-8415 1 2 !
=;-—-~J {-3867 - -8015 J +4-507" = -847.1 kN/m
z 2
Sméry hlzvnich sit
2-n,, 2- 507
=05 -ArcT =05 - ArcTg | ——=———=5"
* e (nk. -n.,_] ' g[-EEE.F BTN J

Srav napjstosti Elipticky tlak

Harni povrch
Hizvni sily 'w-harniho povrchu:

n, =I-I * My +—~J{ Ny, — N I+:t nf_

3867 + 8415 1 : 2
= %+ ?-NJ (3867 - 8415 +4--507° = B47.1 kN/m

Moo £ My 1 3 2!
n_=—2L—?--J{nH_—n}._ ]‘+4-n;5._

- - _
= m— %-J (2267 — 2415 T +4--507° =3811 kN/m

Srriéry hlzvnich sit

2Ny, 2--E807
u_:ﬂ.E-Ar:Tg(n —.{n }—El:l=:I.5-;-".r:Tg(ﬁ]—?ﬂ=-E§«:I.=

!

"I

Staw napjatosti  Elipticky tah

Uhel ndhradni diagondly
Oop. = 1357
Dpens = 457

Piepodet do dimenzacnich sil

Dimenzaéni sily u obou povrchu
Spodni pavrch
Uhly Baumannovy transformasni revnice
:c-.=:cq:.-.—:(.=:|—ﬁ=-5:
O = ez~ — = D0 -G =847
O = Gop. - G = 135 = 6= 128°



Prepodtens diménzadni sity u spednihe povrchu (podle Baumanna)
N - Sin [1; T|-5i'|['1t-}l+n .-“5|:._: B ..:}5[:11;.:]
|n|::( - E]‘:\II'I[E( -0y ']
3611 sin [B4)- sin {120 )+ -847.1 ial,_EAL_[ur \ axdbor
zin [E:t— Ej :ln_{TE:l— E] T

- N~ sin |:::_] zin [u_]+ My -::}5{:{;.]- ::};[:ﬂ-.]

MEs1- <

n n @z —@z-]-sin | oo - oz-
_ -3811 -sin [129)-sin [-6]+ -847.1 -cos (120} cos(-6) ~205 s
- sin (120 - B4)-5in [-6 - 84) e
Ny~ sin |:::-.:]-5in IL:(_;.:I+ MNy. " €05 :(:] E:}S(E{‘-.:I
Macsz zin | . — oz |- 5in | @, - o
_ 3811 sin -6} sin [84)+ 8471 ~cos(-5) cos(aa} _ 014 e

sin [ -6 - 120 }-sin [84 - 12:-}

Harni povrch
Uhly Baumannovy transformaéni rovnice
:(-_=:I:.,=.-_—:(_=3—-Bd-=34:
Oy = O gze — 0, =090 - -84 =174°
D3, = Oy — 04, =45 — -B4 =7120°

Prepodteng dimenzadni sily u hernihe povrchu {podle Baumanna)
e m,, - £in [:(_;__:l';ll'l |::c;_J+ n _'CDE{:(;_]I'CES(E(E_]
) :IH[E[——EE zin log, — oy
_ 8471 sin [174] sin{122)+ 3811 _:h{m:l
sin [174 - 84 ) sin [122 - 84)
I'I_':.II'I[ _:I |n|::c J+n _-*n:.{ :I n;[i:(-_]
Missz. =
:.II'I[E[_—E[‘ ||'|IC:(_—:(;_
_ 8471 sin [129) sin {84} 3811 cos (120} cos(a]

TRE] .

in 123 - 174} sin [B4 — 174) = BREZ kN/m
f.,-sin E:( :] |n(ﬂ J+n _"D:{E[-_]l'[[}s(ﬂ;_]
Maeszs = zin [:-:-_—:-:E_J-s‘n.‘-:-:; -y JI
3471 jsin[Baboin (174} 3811 cos(Babeosme) | o o

sin [ 84 - 128 J-sin [m —1z9)

Virtudlni sily u ohou povrchi
spodni povrch
Uhly Baumannowy transformaéni revnice
Ly, = O 15 = =0 —6=-67
EII_E_=DI*=,;_—DI_=;':I—E=E'4=

By, = Olpgee = Q4 = 135 =6 =1720°

Pfrepodtens virtuilni sity u spednihe povrchu {podle Baumanns)

N -sin |'L:t‘-_]- zin (D:;_::H My.- €05 I::(‘-_:]- oS [:c;_j

Meamamt- = sin loz, — o, Isin oy, — oy
-381.1 -sin (84} sin {120 )+ -8471 - :>=[34} ces(iza)
- i (B4 - -6) sin [ 122 - -8} RO km
n.-sin I::i;_]' zin En:-_:l+ n _-cn;[:(;_:]-cn; [:c_]
Mezsan sin [og. — oz -zin o, — o
3811 -sin {120} sin [-6)+ -847.1 -cos(120) cosf-6) N
- sin [ 129 — &4) - sin (-6 - 84] R
n.-sin I:::_] 5in%:c‘-_:|+ n ::n;(:(-_jl-:n; [:c;_]l
Mesams- = zin IL:r:-_—:-c;_ -Ein [:c;_—:-c;_]
_ -281.1 -sin (-E:I'SII'I |:Bd]+ -B47 1 -:G:[—E]-::}:[Bd:l — 1014 KN/m

sin (-6 — 120 )-sin (84 - 120)

Horni povrch
Uhly Baumannowy transformaéni rovnice
Oy = g - — O, =0 - -B4 =847
=gz -, =00 - B4 = 174C
= Oy — 0, =45 - -84 = 1207

£ 8

SCIAENGINEER



Prepodtens virtdalni siy u hornithe povrchu (podle Baumanna)

n.-=n |:'_::‘-.1|-sir| f.x'l-+ Ny, -:::s[rr,i_'] ::‘s[u;.}

Nescatty = sin | oz — gy || sin g = :tr,_-:l
L B4 sin (774) sin (120}~ 3811 cos[174) cos{129)
- sin (174 - B4) =in [ 120 - 84 S
n,, -sin I::t;.:l-;in :c».}+n _-:u;[:c;.jl-:u;{:ca.}
Mespts = sin Eug-—m-]-sin{:c*-—:cz-]l
_ B4T1 -sin (120 ) sin (B4) + 3611 cos(129) cos{aa}
- sin (120 - 174 zin (84 - 174] SR
N, -sin (:(:] sin (:c;.}+ My, " €05 [::c:I cus{:c;.}
Medmini zin | o, - 0. |- Eind oz — o
_ 3471 -sin (84] sin (174 )+ 3811 -cos(ga] cos (174} —ra K

sin (84 - 120 }sin [174 - 28]

Dimenzacni sily v téZisti
Spodni pavrch
Dimenzacni sily spednihc povrchu transformevane do teZite
Mzgr- = Ngagt- + Negggrr s = -3360 + 4374 = 1014 kMN/m
Mty = Mzsgr. T = Nzmpamys “Za = -3360 - 118 — 4374 - 100 = -83.6 kMm/m
=-TE0E +8922 =1014 kM/m
gy "2y =-7008 -1718 - 8922 - 100 = -1829 kNmJ/m
Mgz = Ngasz- + Neagarz, = -1014 +-1014 =-2027 kMN/m
Miggz- = Mgas3- "I — Ngagaes s ~Zy =-1014 - 118 — -101.4 - 100 =-19 kMm/m
Horni povrch
Dimenzaéni sily horniho povrchu transforrované do 1828t
Mzgry = Npasy + Npsgpge- = 4374 +-33600 = 1014 kM/m
fa1s = - Mzagn s - Ty + Negpumt- - Z- = - 4374 - 100 + -33600 - 119 = -83.6 kMm,/m
fmpamg- = 8922 +-TO0E =1014 kMim
smsze Ty + Mosppep- 2. = - 8022 -100 + -TOOE - 119 = -1829 kNm/m
fass + Nasgara- = -1014 +-1014 = -2027 kMJ/m
-2, + Npspgems- 2. = - -100.4 -100 + -1014 -119 = -1.0 kNmjm

Tabulka dimenzacnich sil [povrch ASZEE]

SCIAENGINEER

| " Hing Nzay; Nz yvin My Mgy
et | S "] N /m] &N fm) [ki/m] [Nm/m)
[1+] Harni / Preni 0,0 4374 3360 1014 835
2+] Horni / Druhé 30,0 5922 790,38 1014 -1829
Beton Harni/ Diagonala (nahrad 45,0 1014 A4 2027 13
11 Dalni / Pryni 00 3360 4374 1014 336
2] Dolni / Druhé 50,0 7902 8922 1014 -1828
Beton Dolni / Diagonala (nahradr 1350 1014 1014 2027 -15

Dilec S1 Typ Deska [h=270mm]

C5M EM 1892-1-1 Umistén  Uzel 725/724 [X=-0.6m,¥=174m, Z=0m]

Zadani vnitrnich sil

Posunuti momentové kiivig ANO

(502 1.3(2))

s =h-Cosffy = 270 -0.8 = 243 mm {56225

Stav m, m,, My n, n, L Wy
[kNm/m] [kNm/m] [kMm/m] [kMN/m] [kN/m] [kN/m] [kN/m] [kiN/m]

COo1-MsA 24 59,3 14 0,0 0,0 00 14

Stav Kli¢ kombinace |

CO1-MsU/ 1.35%751+1.35%astatnistalé« 1.5mﬁté|

Sméry pro prepocet sil
UZiatelem zadane smery {uhly od osy x LS5 2D dilcel:

Dlgeg, 1- =




SCIAENGINEER

Cdhad ramene vnitinich sil
Hlzumi napsti 3 sméry u obol povrchd
g. =493 MPa o =019 MPa -* op=-RE6H =-BE6°

7. = 019 MP3 O, = 493 P2 > “ug; = 914°
-> smer pro vypocet ramene wnitrnich sil
J; = o4

Prepocteng siy do smeru ramene vnitrnich sil
n =00 m,=SOEE5S
Rarmens wnitfrnich il 2 jeho Sasti

-|=¢_L = M - ﬂ= 2667 MPa
Ye 1k
d = 238 mm
£z 00018
=1-05-—-1_05 =075
! £ D.0035
foz  fa 0oo3s T 0oms
2 & 2 5 .
B=1- =1- - = 0388
z Egafa 2 00035 -00018
S 00035 “ -
& - 2 5 2
: . }
G = c"f = :l'ms'EE:m = 0617
e -
: 00035 +——t
eIt 4 * 315 - 200000

Megar = - Enar - d- B -1 ~Fog = - LETT -235 - 1000 -0.75 - 26.67 = -2809 kM/m
ny =0kM/mM > n.pg =-2829 kN/m => prevlddajici tzh

1
sbslm;|-n-|d.-05-
de_'. 1= 1-4-p- [m‘J I'I:- [d 0.5 h]
<k b-d.n-fa
- 1
T 1_4.:1539_abEEEQEEEJ—D-gﬂ.EsS—3.5-2?3]
£ =8 1000 - 0235 ° - 0.75 - 26.67

z=d-F-¥=235 - 0380 - 13 =230 mm
z, =130 mm
z = 100 mim

Vypodet hiavnich sil
Zakladni normadlova sila u obow povichi

Spodnl povrch
235

a .
n. = z + z =?+ 023 =102 kN.-'I'I'l
n, m ] toB
=y —t=— = 260.2 kM,
e T T o
N, MM a -138
M. = E 5_ =-60 kMN/m

! z z z 023

ngG m, O 235 ,
n, = T T T om -102 kMSm
N, m, 0 S
= - = — - == f
n. _—"—2 —"—Z 2 R 2602 kM/m
Ny Moy 0 -1.28

M =7z Tz Tz pzz COOKN/m

Hlavni sily u obou povrchii
Spodni pavrch

Hlzvni sily u spednihe povrchu-

- |
n_=n""—;nr—+;—--\j[nk_—n;_ T+d.-n-4_‘

_ 1
_0z+2802 1 J{w.z -2602 T +4--60° = 2604 kN/m

z B

M+, ‘I_\f 3 4 z|

n._—'—2 -3 (nk.—n;_;]t+ Mgy
102 +2602 1 2 z! )
=2—_?-1Jl {102 - 2602 J +4--60" =101 kN/m
Srméry hlzvnich sit
2-nr_] 260 |

=05 - areTg |[————{- 00 = 05 - ArcTg [ —————- 00 = -80

o =05 ArTg(nk—n;—f 0 =05 ArTglr_‘I:I_E—EED J 0 =-&

Stew napjsiosti Eliphicky tah



Horni povrch
Hizvni sily u harnihe povrehu:

-102 +-2602 1 2 2!
=+—+—-ﬂ,]f[-1:1_2--253_2}‘+;t-5.:| =

2

n_=u¥ 1 -\Jl{n =My ]‘+4n

-0 kM

=%-%--\f (102 —-2602 ¥ +4-60° = -360.4 kN/m

2
Srmiéry hlzvnich sit
2 My, 2-6.0
o, = 0.5 - ArcTg (n—_"'n—}= 0.5 -ArcTg (

Staw napjatosti  Elipticky tlak

Uhel ndhradni diagonaly
O = 457
fpe = 135 °

Piepocdet do dimenzacnich sil

Dimenzaéni sily u chou povrchi
Spodni povrch
l:lht_-f' Baumannevy transformasni rovnice
Dy = D - — =0 — -89 =89 °
Oz. = Qg z. = 0. = 80 = -80 = 178 °¢
Og. = Dl — 0. =45 — -8B =134 ¢

-102 - -2602

s

Prepoftens dimenzadni sily u spednihe povrchu (podle Baumanns)

_-=.|n[ JII‘I[ ] .-::}5(::‘-.]-::}5[::5_]

Messi- = sin o5 — iy -sin O — i g-
_ 2604 -sin [170} sin{15-4]+1:|.1 ~cos (179} cos(134) 152 kM
- sin (178 - 89} =in [ 134 - 89 - meEm
.- zin !:f.:]-;ir! (o, Jem eosfo)ens(a, ]
-~ = ”“_Eil] Gl g:ﬁ} 2
| 2604 -=\n[|5d} =|n{al'3+-|:|1 cos|134) cos{Bg]) |
L -"-IL.:... a *7"') -~ I:EEI — “"";'" 6.2 ki, i
n..-sin |:E( ) sin I:E[ :I-I—I'I ."'E:\{E[ :I oS [E[-:I
Masss- = zin oty - - =|n(:-c -
_ 2604 -sin (89 ) sin [179)+ 101 -cos [Bn]- os(178] _ 20k
- sin{80 — 134 - sin {170 — 134 "
Haorni povrch
Elhlj.' Baumznnowvy transformadni rovnice
Dy = g g — My =0-1=-17
Opy = Ougz. — 0, =00-1=80°
D3, = Oy — 0, =135 — 1 =134°
Prepoctené dimenzacni sity u hernihe povrchu {podle Baumanna)
n_-sin[:( _:I:.|n|: J _-Ln:.{:( ::I ::-:|:_:( ]
Meaits = :.II'I[E(- — oy, |- 5in Loy, — oy
_ -10.1 -sin (82] sin (154]+-25:|,¢ -:as{sg}:as(m) iz e
- sin (82 — -1} 5in [134 - -1) SR
. :m[ _:I zin [:c _]+n _'EK}E{:(;_:I'CESI::(-_]
n'ﬁ"= =in [:(-_—:c‘ sin oo — ooge
<101 -=in (134 ) sin (- 1)+ -2604 - cosl134)- cos(-1] 2522 L1/
h sin [ 134 — 82 |-sin [-1 - &2 reme R
My, - 5in t:(-_:l-sin |C:c;_]+ Mps -:ns{:(-_:l-::}slz:(;_]
Macizs zin |oy, — o, | 5in (u;_—u;_
_-101 -sin (-1)-5in (82)+ -2604 -cos{-1}-cos[80) 20 M

sin (-1 — 124 )-5in [80 - 134)

SCIAENGINEER



Virtudini sily u obou povrchu
Spodni povich
[Ihly Baumannowy transfrmadni rovnice
Oy = Wn s =0 =0 = -89 =88 °
Oizs = g s — O = 80 - -B0 = 170 ¢
O3, = Olggee = Db =45 = -8 =134 %

Prepodtené virtualni sity u spodnihe povrchu {podle Baumanna)
n.-sin |:_:i_;_]' zin t::::;_]l+ MNp.- COS [:(;_:]- oS [:c;_j
zin oz, — o, |-sin |og, — o,

2604 -zin {178)-5in [1247)+ 10.1 - co={ 1707 coz [124]

Nzgpami- =

- . — = 162 kM/m
sin{ 179 - 9} sin{134 - 69]
s = n.-sin I::i_] sin (n:-_:l+ n. - oS [u;_J- ros [:c -_:|
sin (:(5_ - :t;_jl-sm I::c-_ -y
2604 -sin {134) 5in (82)+ 101 -cos (134} cos(a2) 2652 L)
- sin [ 134 — 179} sin {82 — 172 = eme R
i = N -5in E:t_] sin {:c;_jl+ nl .- COS [::c_jl cos [:c;_jl
zin [ oy, — Sz, |-2in o, - o,
_ 2604 -sin {89)-sin (170 )+ 101 -cos (82 )-cos(iT0) .
B sin 80 - 134 J-sin [172 - 134 e
Harni povrch
Uhly Baumannovy transformaéni rovnice
Wy = B - — Ko =0-1=-1°
Oz = Qg z-— . =90 -1=80°
D = By — Xy, =135 - 1 =134°
Prepodtens virtualni sity u hornthe povrchu (podle Baumanna)
S My SN |:-:ll_;..]'5||'| [:C;.}+ I'Il_ -Los [D:_E.:I':EE[EC;.}
sin | oz. = . | sin oy, - oy
_ -101 -sin [89)-sin [134 }+ -2604 - cos(B} cos[1:4] .

, EEI‘—-1J-1;in[‘|E:;t—x-1} )
nys 50 (o |- =i :c-.J'-+n ARY == |~:c;._'| :z‘sq_u-.}

il zin (u;-—n;z-}sin{::c-.—:c;.__
| -1 tsinf134] sin{s1]+ -2604 ~cos {134 ] cas (41}
- sin 134 — 82 ] 5in (-1 - 82)
ny, -sin [u-.]-sin [:c;.}+ My, - COS [::c-.:l-:us[:c;.}
- = sin | 0. — oig. -sin{:cj.—:c;.
_ -101 -sin [-1]-sin (80}+ -2604 -cos (-1} cos([82]
- sin [-1 - 124 ] -sin {80 - 134]

==2542 kM Sm

=-120 kM

Dimenzacni sily v téZisti
Spodni pavrch
Dimenzacni sily spodnihc povrchu transformevane do teZiste
Mzgr- = Ngagt- + Negggmr, = 162 +-42 =120 kM/m
Mz = Nzggr. T = Nzmgamys “Zo = 162 -100 - -42 - 130 = 22 kMm/m
Mzaz- = Nzggze + Nigpeeze = 2002 + -2842 =120 kM/m
Mgaz- = Nz~ Ze — Nemppregy "2y = 20002 - 100 — -254.2 - 130 = 587 kNm/m
Mzgz. = Mzsgze + MNegpaemze = =120 + =120 = -241 kMN/m
Mgz = Ngggg-Z. — Nzaparss 2y =-120-100 = -120 - 130 = 04 kNm/m
Haorni povrch
Dimeanzaénisily hornihe povrchu transforrmeowvang do tE7igté
Megys = Neagry + Negpumr- = 42 + 162 =120 kMN/m
Migays = - Nzagry © Iy + Mgy 2. = - -42 - 130 + 162 - 100 = 22 kNm/m
MNigpszae + Memppemg- = -204 2 + 2662 =120 kN/m

1: = Mgy + Nigpaez. = -120 + 120 = -24.7 kN/m
fa3s = - Mzsszy - Ty + Ngapues- ~Z-= --120 - 130 + -120 - 100 = 04 kMm/m

feze = - Mgy " Ty + Mpapues- - Z- = - -2542 -130 + 2662 - 100 = 597 EMm,/m

SCIAENGINEER



Tabulka dimenzacnich sil {povrch/ta2iEE)

SCIAENGINEER

4 g LO-EH LU L= Mz
I i ] DoN/m]  [kN/m]  [kM/m]  TkNm/m]
M1=+1 Harni / Preni 0.0 ~12 182 120 22
2+] Horni / Druhé 30,0 -254.2 2662 120 557
Beton Haorni/ Diagonala (ndhrad 1350 120 120 =241 04
11 Dalni / Proni 00 162 432 120 22
21 Dolni / Druhé 30,0 2662 2542 120 597
Beton Dolni / Diagondla (nahradr 45,0 -12.0 -12.0 -24.1 04




deformovana konstrukce

Studentska verze Studentska verze
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deformovana konstrukce

Studentska verze Studentska verze
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m _eD 1
m_Ed1- [kNm/m]

Studentska verze Studentska ver
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m_Ed2
m_Ed2- [kNm/m]

Studentska verze Studentska ver
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m-Ed2
m_Ed2- [kNm/m]

Studentska verze Studentska ver
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St%dentské Verze Studentska verze



m_Ed 1-
Studentska verze Studentska verze
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m Ed1
Studentska verze Studentska verze

— _
N
L e T
= ] ] (]
| _ ;56,06 kNm/rtrh LB

i -16,73 F(Nnn/m £
B B B 1 = ] B B
i 30,48 kNm/m—————|
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m_Ed 2-

Studentska verze Studentska verze
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m_Ed2

Studentska verze Studentska verze
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