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STROPNI DESKA

MsU
smér x dolni 4
smér y dolni 2
smér x horni 3
smér y horni

MSP q

[ ,-f -‘i \

smérx 4 [170)

&
smér y Z [

7 4
214 )
\ /

STENY
Vnéjsi nadrze
0-1m

MSU
smeér y svisla S
interakéni diagram
smér x vodorovna
interakéni diagram
SMYK )
smér y svisla 1 {rt\
KOTVENI
smér y svisla
smér x vodorovna Z f,;j
MSP
smér x vodorovna .} ((
smér y svisla 4 '} )

I

()

.

1-5.625m

MSU
smér y svisla T+
interakéni diagram
smér x vodorovna §
interakéni diagram
SMYK
smér y svisla Z { ; )
KOTVENI
smér y svisla
smeér x vodorovna ’-]
MSP

{7

L*J

g £ o\
smér x vodorovna § | &)

smér y svisla Q {—\
|
\

Pomocna mapa statického vypoctu

Pocitané hodnoty jsou odliSeny Cisly v indexu, kazdy znak, ikdyz je ve statickém vypoctu pocitdn vicekrdt,
mad vzdy ptitazené jiné Cislo, aby mohlo v Blockpadu fungovat vzorcovdni a tracking hodnot. Tato
vytvorend mapa slouzi jako kontrola a podklad k orientaci v pocitanych hodnotdch.

Hodnota u posuzované ¢dsti vypoctu znadi pouzity posledni index (&islo) pro danou ¢dst. V zdvorce je
uvedeno z jakych ¢iselnych index( z predchozich vypocti se vychdzelo.

STENY
Vnitfni sténa mezi nadrzemi

MsU
smér y svisla q
interakéni diagram
smér x vodorovna 40
interakéni diagram
SMYK
smér y svisla ‘3 L (ﬂ
KOTVENI )
smeér y svisla 3 'Ul
smér x vodorovna G ' "

MSP P
A A
smér x vodorovna 1 [ U)
smérysvisla & (o)

posouzeni Sitky trhlin l’fllj _'j:\]

ZAKLADOVA DESKA

MSU
sméry 4%
interakéni diagram
SmMer x
interakéni diagram
SMYK
sméry § \’ A ,”
SmMér x G [ §)
KOTVEN]
smery @70 )
Smér x 40 \f {,
MSP

SMér x ’M| M.i'
Smerydzh ;]

STENY
Stény technické mistnosti

MsU
smér y svisla 4{
interakénf diagram
smér x vodorovna 42_
interakcni diagram
SMYK )
smér y svisla C{ "J"A)
KOTVENI 7 \ﬂ
smér y svisla :I
smér x vodorovna & (! u \
MSP )
smér x vodorovna 1 {-"’?2',,
smér y svisla £
10 |

10
|
i
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Materialove charakteristiky

Beton C30/37

Charakteristickd vdlcovd pevnost v tlaku betonu:

Soucinitel spolehlivosti betonu:

Ndvrhovd pevnost betonu v tlaku:

Stredni hodnota pevnosti betonu v tahu:
5% kvantil pevnosti betonu v tahu:

Modul pruznosti betonu:

Mezni pretvoreni betonu:

Soucinitel definujici u¢innou vysku tlacené oblasti:

Ocel B500B

Charakteristickd mez kluzu ocele:

Soucinitel spolehlivosti ocele:

Ndvrhovd mez kluzu ocele:

Modul pruznosti ocele:

Pretvoreni ocele:

f . =30 MPa
ck
= 15
fck
f ,=— =20MPa
cd N
C
f = 2.9 MPa
ctm
fctk,0,05 =2.0 MPa
E =33GPa
cm

e .=35* 10’3 =0.0035
cu3

x=0.8
f =500 MPa
yk
N =115
1=yk
f = — =434.78 MPa
yd
S
E_ =200 GPa
fd
e ,=— =0.0021739
yd E

Specifikace betonu podle CSN P 73 2404: NEBO EN 206

C 30/37 XC4 XD2 XF4 XA3 Cl 0,4 Dmox =22mm

Ndvrhovd zivotnost 50 let
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1. Stropni deska
1.1. Posouzeni na MSU

kombinace K1
MxD-

mao- [kNm/m]

~

myo- [kNm/m]

o
Extrém: Ne
Vjbér: 565
Poloha: V uzlech s primérovanim na
makro. Natoceni planémiho systému:
LSS-Plochy
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MxD+
2D vnitini sily _
Hodnoty: msoe £
Linedrni vypodet £
Kombinace: STR 6.10a 0.00 E
Extrém: Ne - o030 @ =
Vybér: 565 o N\ 0co M &
Poloha: V uzlech s prémérovnim na el E
makro. Nato&eni planarniho systému: = -
LsS-Plochy % 120
-1.50
-1.80
-2.10
“9.40
270
-3.00
330
-3.60
-3.90
-4.20
\ | 450
| 510
\
\
¢
N\
L
2D vnitini sily -
Hodnoty: myo+ E
Linearni vypocet £
i 0.00
Kombinace: STR 6.10a - 2
Extrém: Ne -0.30 =
Vybér: S65 L N -0.60 8
Poloha: V uzlech s préimérovanim na voo Ll £
makro. Natoceni planarniho systému: — s
LSS-Plochy 5 120
-1.50
-1.80
210
“2.40
270
3.00 (o
.30
-3.60
-4.19
¢
Q)
{
\
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kryti nosné vyztuze u vSech konstrukci

Cmin,b,l =12 mm

Cmin,dur,l =40 mm

Acdev,l =10 mm

Acdum,l =0 mm

ACdur,st,l =0mm

AC4uradd,1 =0 MM

C = Mox(c

. 10 mmj =40 mm
min,1

min,b,1" “min,dur,1 * ACdum,l ) ACdur,st,l ) Acdur,odd,l'

Ac =40 mm + 10 mm = 50 mm

c =Cc . +
nom,1 min,1 dev,1

1.1.1. Dolni vyztuz stropni desky

11.1.1. smér x (mxd-)
geometrie
h1 =200 mm
— * — * —
dl,l = Cnom,l +0.5 Qx,dolnl',strop + Qy,dolm’,strop,l =50mm+05*8mMm+8 mm=62mm
Odhad prameru vyztuze: Qx,dolm’,strop =8 mm
d1=h1 _dl,l =200 mm - 62 mm =138 mm
b1 =1m
navrh vyztuze
-posuzovany ohybovy moment
—_ *
MEdl =6.35kN*m
-nutnd plocha vyztuze
*
b rg fcd . 2 MEdl
As,req,l_ 1 71 |5 1-9/1- L2,
yd by7dy "y
20 MPa 2*6.35kN*m 2
=Im*138mm*| —— | *|1-./1- =0.000107 m
434.78 MPa 1 m* (138 mm)? * 20 MPa

-ndvrh vyztuze

Qx,dolm’,strop,l = Qx,dolnl',strOp =8mm $1 7 200 mm

2
T x
P! ¢x,do|m’,strop,1 [ 3.142 * (8 mm)2 ]
*b *1m
1

4 4
A = = =0.000251 m
s.1 s 200 mm

2
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kontrola vyztuzeni

-minimdlni plocha vyztuzenfi
fctm 2.9 MPa

500 MPa

N

=0.26* *bl*d1=0.26*[ ]*1m*138mm=0.000208m

As.l,min,l
yk

A . =0.0013*b, *d, =0.0013*1 m* 138 mm = 0.000179 m2
s,2,min,1 1 1

"VYHOVUJE" it As,l > r\/ldx('a‘s,l,min,l’ As,2,min,1)
"NEVYHOVUJE" otherwise

_ "VYHOVUJE" if 0.000251 m2 > Max(0.000208 mz, 0.000179 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdlni plocha vyztuzeni

A —0.04*h, *b, = 0.04*200 mm * 1 m = 0.008 m°
s,max1 1 1
"WYHOVUJE" T Ag 3 <AG naxt _ | "VYHOVUE"  i£0.000251 m? < 0.008 m? _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
kontrola vzdalenosti vyztuze
s =3*h_ =3*200 mm =600 mm
1,max,1 1
SZ,qu,l =400 mm
"VYHOVUJE" it S1 < MGX(Sl,mox,l’ sZ,mcux,l)
"NEVYHOVUJE" otherwise
"VYHOVUJE"  if 200 mm < Max(600 mm, 400 mm)
= = VYHOVUJE

"NEVYHOVUJE" otherwise

s . .= Mox(l.Z %) , , 16 mm + 5 mm, 20 mm) =Max(1.2 * 8 mm, 16 mm + 5 mm, 20 mm)
min,1 x,dolni,strop,1
=21 mm
"VYHOVUJE"  ifs;>s . 4 | "VYHOVUJE"  if 200 mm > 21 mm
O ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
posouzeni
-vyska tlacené Cdsti:
A _*f 2
s,1 'yd 0.000251 m™ * 434.78 MPa
X, = = =0.00683 m
1 \*b, *f 0.8* 1 m* 20 MPa
1 cd
€ *d .
cu3 1 0.0035* 138 mm
X = = =0.0851m
liml ¢ e 0.0035 + 0.0021739
cu3d “yd

"VYHOVUJE" if X1 < %im1 "VYHOVUJE" if 0.00683 m < 0.0851 m
de) . _ =VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
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-rameno vnitfnich sil:

A* X
0.8 *0.00683 m
z . =d, - =138 mm - =0.135m
cl 1 2 2
-moment na mezi Unosnosti:
2
—_ * * —_ * * — *
MRdl = As,l fyd ZC,l =0.000251 m™ * 43478 MPa * 0.135m =14.781 kN * m
"VYHOVUJE" Mgy >Mey | "VYHOVUJE"  if 14781 kN*m>6.35kN*m
=1 . " . = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
111.2. sméry (myd-)
geometrie
h, =200 mm
2
— * —_ * —
d1’2 = Cnom,l +0.5 Qy,dolnl',strop =50 mm + 0.5 * 8 mm =54 mm
Odhad prameéru vyztuze: Qy,dolm',strop =8mm
d2= h2 - dl,2 =200 mm - 54 mm = 146 mm
b2 =1m
navrh vyztuze
-posuzovany ohybovy moment
—_ *
MEdZ =7.69kN*m
-nutnd plocha vyztuze
*
. fcd . 2 MEd2
Asreq2 ™ by*d; f 191t 2
yd b, *d,”*f
2 72 cd
20 MPa 2*769kN*m 2
=Ilm*146mm*| — | *|1-./1- =0.000122 m
434.78 MPa 1 m* (146 mm)? * 20 MPa
-ndvrh vyztuze
Q)y,dolnl',strop,l - Qy,dolnl’,strop =8mm 527 200 mm
. 2
*
P! Qy,dolnl',strop,l 3.142*(8 mm)2
*b *1m
4 2 4 2
A = = =0.000251m
5.2 s, 200 mm

kontrola vyztuzeni
-minimaini plocha vyztuzeni

f 2.9 MPa

500 MPa

2

0.26*

. = *1m* 146 mm = 0.000220 m
s,1,min,2

* * —_ *
. b2 d2 =0.26 [
yk
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A . =0.0013*b_*d,=0.0013*1m* 146 mm = 0.000190 m2
s,2,min,2 2 2

"VYHOVUJE"  f As,2 7 MGX(As,l,min,Z’ As,2,min,2)
"NEVYHOVUJE" otherwise

"VYHOVUJE" £ 0.000251 m? > Mox(0.000ZZO m
"NEVYHOVUJE" otherwise

2 2
,0.000190 m ) = VYHOVUJE

-maximdini plocha vyztuzeni

A =0.04*h,*b =0.O4*200mm*1m=0.008m2
s,max2 2 2

"vYHOVUJE"  f As2 < Asmax2 _| "VYHOVUJE"  if0.000251 m? < 0.008 m* = VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl’qu,2 =3 h2 =600 mm

SZ,qu,Z =400 mm

"VYHOVUJE"  ifs; < Mox(sl,mox,z’ sZ,max,Z)
"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 200 mm < Max(600 mm, 400 mm)

) =VYHOVUIJE
"NEVYHOVUJE" otherwise

s . = Mox(l.Z *@ , , 16 mm + 5 mm, 20 mm) = Mox(l.Z *8mm, 16 mm + 5 mm, 20 mm)
min,2 y,dolni,strop,1
=21 mm
"VYHOVUJE"  ifs,>s . 5 | "VYHOVUJE"  if 200 mm > 21 mm
22| ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
posouzeni
-vyska tlacené c¢dsti:
A _*f 2
s2 'yd  0.000251 m“ * 434.78 MPa
X_ = = =0.00683 m
2 2*p, *f 0.8* 1 m * 20 MPa
2 cd
€ *d
cul 2 0.0035 * 146 mm
X. = = =0.0901 m
lim2 ¢ 4¢ 0.0035 + 0.0021739
cu3d  “yd

"VYHOVUJE" X, <X, 5 | "VYHOVUJE"  if 0.00683 m < 0.0901 m
2| ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

-rameno vnitrnich sil:
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*
) 0.8 * 0.00683 m
z =d_- =146 mm - =0.143 m
c2 2 2 2
-moment na mezi Unosnosti:
M =A _*f *z _=0.000251 m2 *434.78 MPa * 0.143 m = 15.655 kN * m

Rd2 s2 yd "c2

"VYHOVUJE" Mgy, <Mpgo | "VYHOVUJE"  if 7.69 kN * m < 15.655 kN * m

" " . =VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

1.1.2. Horni vyztuz stropni desky

11.2.1. smér x (mxd+)
geometrie
h_, =200 mm
3
—_ * — * —
d1’3 = Cnom,l +0.5 Qx,horm',strop + Qy,hornl’,strop,l =50mMm+0.5*8 mm + 8 mm =62 mm
Odhad prdmeéru vyztuze: Qx,horm’,strop =8 mm
d3=h3 _dl,3:200 mm - 62 mm = 138 mm
b3 =1m

navrh vyztuze
-posuzovany ohybovy moment

— *
MEd3 =5.10kN*m
-nutnd plocha vyztuze
*
. b*d*fcd*l ) 2" Mey3
sreq,3 3 3 |¢ ) ) 2
yd b, *d,~ *f
3 73 cd

20 MPa 2*510kN*m 2

=1m*138mm*|—— | *|1-4/1- = 0.0000856 m
434.78 MPa 1 m* (138 mm)? * 20 MPa

-ndvrh vyztuze
gx,hornl',strop,l - Qx,hornl',strop =8mm 537 200 mm

. 2
*
P! Qx,horm’,strop,l 3.142*(8 mm)2
* b3 *1m

4 4
A = = =0.000251 m

s.3 S 200 mm

kontrola vyztuzeni
-minimaini plocha vyztuzeni

2
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2.9 MPa
500 MPa

0.26* 2

*b3*d3=0.26*[ ]*1m*138mm=0.000208m

As,l,min,3 - f
yk

=0.0013 * b3 *d,=0.0013*1m* 138 mm =0.000179 m2

As,2,min,3 3

"VYHOVUJE" A 3> Max(A ) 2 Ac ) in3)
"NEVYHOVUJE" otherwise

_ "VYHOVUJE" if 0.000251 m2 > Max(0.000208 mz, 0.000179 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdlni plocha vyztuzeni

A =004*h_*b =0.O4*200mm*lm=0.008m2
s,max3 3 3

‘ "YHOVUJE" A 3<Ag 1oxa | "VYHOVUE" £ 0.000251 m? < 0.008 m” _ VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

— * —
Sl,mox,3 =3 h3 =600 mm

SZ,mox,3 =400 mm

‘ "VYHOVUJE" if S3 < MGX(Sl’mGX’3, Sz’qu'3)

"NEVYHOVUJE" otherwise

"VYHOVUJE"  if 200 mm < Max(600 mm, 400 mm)
= _ = VYHOVUJE
"NEVYHOVUJE" otherwise

s . = Mox(l.Z * @ , , 16 mm + 5 mm, 20 mm) = Mox(l.Z *8mm, 16 mm + 5 mm, 20 mm)
min,3 x,horni,strop,1
=21 mm
"VYHOVUJE"  ifs3>s . 5 | "VYHOVUJE"  if 200 mm >21 mm
So| i _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
posouzeni
-vyska tlacené Cdsti:
A _*f 2
s3 yd 0.000251 m™~ * 434.78 MPa
X, = = =0.00683 m
3 N\*b,*f 0.8* 1 m * 20 MPa
3 cd
€ *d
cu3 3 0.0035* 138 mm
X.. = = =0.0851m
im3 ¢ 4¢ 0.0035 + 0.0021739

cu3d  “yd




FAKULTA gEiElY

STAVEBNI

a zdénych konstrukci

Bakalaiska prace 2025 / Staticky vypotet 2.&4st 15/130

"VYHOVUJE"  fX3<X, 3 | "VYHOVUJE"  if 0.00683 m <0.0851 m
3. ) ! = VYHOVUJE

"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

-rameno vnitrnich sil:
*
ATXg 0.8 * 0.00683 m
z .=d,-— =138 mm - =0.135m
c,3 3 ) 2

-moment na mezi Unosnosti:
M =A *f *z =0.000251 m2*434.78 MPa *0.135m=14.781 kN * m

Rd3 s3 yd ¢3

"VYHOVUJE" Mg y3>Mgy3 | "VYHOVUJE"  if14.781kN*m>5.10kN*m

n n . = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
11.2.2. sméry (myd+)
geometrie
h4 =200 mm
— * — * —
d1,4 = Cnom,l +0.5 gy,hornl',strop =50 mm + 0.5* 8 mm =54 mm
Odhad prdmeru vyztuze: Q)y,horm',strop =8 mm
d4=h4—d1’4=200mm—54mm=l46mm
b4 =1m
navrh vyztuze
-posuzovany ohybovy moment
— *
MEd4—4.19 kN *m
-nutnd plocha vyztuze
*
A b**fcd*1 L 2MEd4
sreq4 4 4 | ) ) 2
yd b, *d, ~*f
4 4 cd
20 MPa 2*4.19kN*m )
=lm*l46mm*| —— [*|1-4[1- =0.0000663 m
434.78 MPa 1 m * (146 mm) * 20 MPa

-ndvrh vyztuze

8 mm s, =200 mm

ij,hornl',strop,l - Qy,hornl',strop - 4

. 2
* ¢
P ,horni,strop, 1 3.142 * (8 mm)2
Yy
*b *1m

4 4
= = =0.000251 m
s,4 s 200 mm

2
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kontrola vyztuzeni
-minimdlni plocha vyztuzenfi

fctm 2.9 MPa 2
A . =0.26* *bh *d, =026 — [*1m™* 146 mm =0.000220 m
s,1,min,4 4 4 500 MPa
yk
A . =0.0013*b, *d, =0.0013*1 m* 146 mm = 0.000190 m2
s,2,min,4 4 4

"VYHOVUJE" if As,4 > qu(As,l,minA’ As,2,min,4)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000251 m2 > MCIX(0.00022O mz, 0.000190 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni
2

=004*h, *b, =0.04*200 mm *1 m=0.008 m
s,max4 4 "4

"WYHOVUJE" A 4 <A¢ axa | "VYHOVUIE"  i£0.000251 m? < 0.008 m? _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

— * p— * —
Sl,mox,4_3 h4—3 200 mm =600 mm

sZ,mox,4 =400 mm

‘ "VYHOVUJE"  if sy <Max(S; o 455 maxa)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 200 mm < Max(600 mm, 400 mm)

i =VYHOVUIJE
"NEVYHOVUJE" otherwise

— *
Smin,4 = Mox(l.Z 0]

=21 mm

, ,16 mm + 5 mm, 20 mm) = Mox(1.2 *8mm, 16 mm + 5 mm, 20 mm)
x,horni,strop,1

"WYHOVUJE"  ifs,>s . "WYHOVUJE"  if 200 mm > 21
‘ J 47 “mind _ BT if200mm>2lmm _\vovuje

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

posouzeni
-vyska tlacené ¢dsti:
A *f 2
s4 'yd  0.000251 m” * 434.78 MPa

4 \*p *f 0.8* 1 m* 20 MPa
4 cd

X =0.00683 m
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£ *d
cu3 4 0.0035* 146 mm
X.. = = =0.0901 m
lim4 . + e 0.0035 + 0.0021739
cu3d  yd

"VYHOVUJE" X, <X., | "VYHOVUJE" if 0.00683 m < 0.0901 m
Al ) : = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
-rameno vnitrnich sil:
*
ATXy 0.8 * 0.00683 m
z =d, - =146 mm - =0.143 m
c,4 4 2 2
-moment na mezi Unosnosti:
2
—_ * * —_ * * —_ *
Mraa =As.4 fyd 2. 4 =0.000251 m" * 43478 MPa * 0.143 m = 15655 kN * m
mYHOVUJE"  ifM_ <M "VYHOVUJE"  if4.19 kN * m < 15.655 kN * m
J Ed4 " VRd4 _| & _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

1.1.3. pfivyztuzeni

- u otvoru neni vzhledem k velkému poméru potrebné/navrzené vyztuzi a malému momentu potreba
posuzovat

1.2. Posouzeni na MSP
1.2.1. smer x

Kombinace K1

Charakteristickd
Mxd-

meo- [kNm/m]

Vybér: S65
Poloha: V uzlech s préimérovénim na

makro. Natoceni planarniho systému:
LSS-Plochy
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NxD

2D vniténi sily

Hodnoty: nxo

Linearni vypodet

Kombinace: STR CHAR

Extrém: Ne

Vybér: 565

Poloha: V uzlech s préimérovanim na
makro. Natoteni planamiho systému:
LSS-Plochy

neo [kN/m]

Kvazistdld
Mxd-

2D vnitini sily

Hodnoty: muo-

Lineérni vypoet

Kombinace: STR KVAZI

Extrém: Ne

Vybér: 565

Poloha: V uzlech s prémérovanim na
makro. Natoden! planrmiho systému:
LSS-Plochy

mo- [kNm/m]

(Table 14)

Kombinace Mx Nx
Charakteristicka 4.55 32.19
Kvazistdld 3.79

Charakteristickd 4.55 kN*m 32.19 kN
Kvazistdld 3.79 kN*m
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Omezeni napéti v betonu a ve vyztuzi

2
— * — * —
AC,C,l_bl hl—lm 200mm=0.2m

2
AS,S,l = As,l =0.000251 m

a =02 m2 +0.000251 m2 *6.061 =0.202 m2

— *
=A SS1 el

A1=PccatA

2 2

* *
ccl el % (As,s,l dl) 02m“*0.1m +6.061* (0.000251 m* * 138 mm)

i1
9 Ai,1 0.202 m2

=0.100 m

1 3 1
| =|l—|[*b, *h, ~ =
c.cl 12 1 1 12

— * -
17 lce1 e (Ggi,l 9eel

4

]* 1 m* (200 mm)3 =0.000667 m

)2 + ue,l *

2
* -
Assi (dl Ogi,l) ]
4 2 2 2 2
=0.000667 m" +0.2m“ *(0.100 m - 0.1 m)“ + 6.061 *|[0.000251 m* * (138 mm - 0.100 m)

= 0.000669 m4

Napéti v betonu

Tablel14.C4

Ai,l

gi,1

°c.c1l” 2 4

Table1l4.B4 *a .
] [ 0.202 m 0.000669 m

32.19 kN ] [4.55 kN *m * 0.100 m ]

Ii,l
=522.493 kPa

fct,eff,l,l - fctm = 2.9 MPa = 2900 kPa

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o g <fogq9

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 522.493 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table14.B4 * (hl - °gi,1)

= 838.052 kPa

°cc21” A

i,1

Tablel4.C4
+

Ii,l
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‘ "VYHOVUJE TRHLINY NEVZNIKNOU"  foc oy <f g1

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 838.052 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi

Table14.B4 0141
e = —— =0U. m
kd,l  Table14.C4
e —e  +aq =0.241m

1 kd,1 c.cl

Toble14.C4] A’ (Ggi,l ) el) ’ (Ggi,l - dl)
— "1+
i1

755,11 =[ A

*6.061 = 2519.769 kPa

2 4

[ 32.19 kN ] . 0202 m? * (0.100 m - 0.241 m) * (0.100 m - 138 mm)
—_— +
0.202 m 0.000669 m

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

‘ "WYHOVUJE"  ffoggq 9 <087f, ‘ "VYHOVUJE"  if 2519.769 kPa < 0.8 * 500 MPa

* o

Table14.C4 A" (Ggi,l ) el) : (Ggi,l ) dl)
—] * l + e,l

7552.1° [ A

i,1 Ii,l

*6.061 = 2519.769 kPa

0.202 m2

32.19kN ) . 0202 m? * (0.100 m - 0.241 m) *(0.100 m - 138 mm)
=|— +
0.000669 m"”

"WYHOVUJE"  Togqsq <08%f, | "VYHOVUJE"  if 2519.769 kPa < 0.8 * 500 MPa
| "NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise
= VYHOVUJE

1.2.2. smery

Kombinace K1
Charakteristickd
Myd-
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2D vnitFni sily

Hodnoty: myn-

Linedmivypocet

Kombinace: STR CHAR

Extrém: Ne

Vybér: 565

Poloha: V uzlech s prémrovanim na
makro. Natocen planarniho systému:
LsS-Plochy

\

Q
NyD

2D vnitFni sily

oty: nyo
Linedrnf vypoget
Kombinace: STR CHAR
Extrém: Ne
ybér: 565
Poloha: V uzlech s prémérovanim na
makro. Natogen! planamiho systému:
Lss-Plochy

-

O

Kvazistdld
Myd-

2D vnitini sily

Hodnoty: myo-

Linedrni vypotet

Kombinace: STR KVAZI

Extrém: Ne

Vybér: S65

Poloha: V/ uzlech s primérovanim na
makro. Natocen planamiho systému:
Lss-Plochy

myo- [kNm/m]

£
7 wog &
/ 8.00 E-
500
\
\
\ )

myo- [kNm/m]
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(Table 13)
Kombinace MyD NyD
Charakteristicka 5.51 -11.88
Kvazistdld 457
Charakteristickd 5.51 kN*m 11.88 kN
Kvazistdla 4.57 kKN*m

Omezeni napéti v betonu a ve vyztuzi

Es 200 GPa

o = = = 6061
e2 E 33 GPa
cm

2
— * — * —
AC,C,Z_bZ h2— Im*200mm=0.2m

2
AS,S,Z = As,2 =0.000251 m

a =02 m2 +0.000251 m2 *6.061 =0.202 m2

—_ *
A2 Acc2tPss2 %2

2

* * *
AC,C,Z Oc,c,2 " “e2 (AS,S,Z dl) 0.2 m2 *0.1m+6.061* (0.000251 m~ *138 mm)

2
J Ai,2 0.202 m2

| =|—|*b.*h." = L *1m*(200mm)3=0000667m4
c,C,2 2 2 12 ’

2 2
_ * _ * * _
27 lcc2tAec (Ggi,Z oc,c,Z) T % [As,s,z (dz Ggi,z)]

~0.000667 m* +0.2 m2 *(0.100m - 0.1 m)2 +6.061* [0.000251 m2 * (146 mm - 0.100 m)z]

=0.000670 m4

Napéti v betonu

Tablel3.C4

Ai,2

gi,2

°cc12” 2 4

! 0.202m 0.000670 m

Table1l3.B4 *a .
J i,2 [

11.88 kN ] [5.51 kN * m * 0.100 m]

=765.964 kPa

fct,eff,1,2 - fctm = 2.9 MPa = 2900 kPa

"VYHOVUJE TRHLINY NEVZNIKNOU" oo <fy g9
"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" i 765.964 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU
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* -
Table13.B4 (hz Ggi,2) ot
= . a

°c.c22” |

i,2

Tablel13.C4
+

Ai,2

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o oo <figqo

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 879.141 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY NEVZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi

Table13.B4 0.464
e =——=0. m
kd2  Tgble13.c4
e . =e +a =0.241m

2 kd,1 c.c,2

Table13.C4 ] A’ (Ggi,z ) ez) ’ (Ggi,Z - dz)
— |1+

o =
SS5,1,2
[ Ai2

*6.061 = 1050.368 kPa

2 4

[ 11.88 kN ] . 0.202 m2 * (0.100 m - 0.241 m) * (0.100 m - 146 mm)
e +
0.202m 0.000670 m

‘ "WYHOVUJE"  Hfoggq,<087f, - ‘ "VYHOVUJE"  if 1050.368 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

* o

Table13.C4 Ai2” (Ggi,Z - ez) : (Ggi,Z - dz)
—] * l + e,2

o =
S.S.2,2
[ Ai2 h2

*6.061 = 1050.368 kPa

[ 11.88 kN J* . 0.202 m? * (0.100 m - 0.241 m) * (0.100 m - 146 mm)
=———— +

2

0.202m 0.000670 m4

"WYHOVUJE"  Tog g, 5 <08%f, | "VYHOVUJE"  if 1050.368 kPa < 0.8 * 500 MPa
~ | "NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise
= VYHOVUJE
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2. Steny
2.1. Vnéjsi nadrze

Pozn. Zkusim porovnat moznost rtzného vyztuzeni v doini a horni ¢dsti stény, jestli se neukdze, ze se
vyplati sténu vyztuzovat jinak v obou ¢dstech, dalsi posudky stén uz budou na celou vysku.

Vykresleny okraje, pouze orientacné, hodnoty do tabulky byly brdny z programu Scia a rovnou

vypisovdny (bylo by jich moc, okraje vykresleny pro kontrolu toho, Ze jsem se vlezl do uvedenych
nejhorsich hodnot).

Okraje (T¥idy) MSU
NyD

nyo [kN/m]

ém:
Vjbér: S55..559, 562..564
Poloha: V uzlech s priimérovénim na

makro. NatoZen planariho systému:
LSS-Plochy

2D vnitini sily
Hodr -

63.98
56.00

myo- [kNm/m]

Extr

Vybér: $55..559, 562..564

Poloha: V' uzlech s primérovanim na c
makro. Natodeni planamiho systém 48.00
LSS-Plochy 4400

40.00

52.00

36.00
32.00
28.00
24.00
20.00
16.00
12.00

8.00

4.00

0.00
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Mxd+

mxo+ [kNm/m]

R R R R T
8888888888888 8%

2.1.1. Vyska 0,0-1,0 m
2.1.1.1. Posouzeni na MSU

Hodnoty z jednotlivych kombinaci

(Table 15)

Kombinace NyD MyD- MyD+ NxD MxD- MxD+

K2 72.28 42.23 -21.6 75.88 35.09 -16
K3 203.02 17.02  -89.34 163.27 2291 -3331
K4 228.97 184  -9259 147.62 193  -34.29

2.1.1.1.1. Smér y svisla vyztuz

geometrie (pro oba povrchy stejné kryti)

h5 =400 mm
— * — * —
dl,5 = Cnom,l +0.5 Qy,O,l,steny =50mm+0.5* 12 mm =56 mm
Odhad prameéru vyztuze: ij,O,l,steny =12 mm
d5= h5 - d1,5=400 mm - 56 mm = 344 mm
b5 =1m
navrh vyztuze
Qy,O,l,stenyl - Qy,O,l,steny =12mm 55~ 150 mm
. 2
*
P! Qy,O,l,s’cenyl 3.142*(12 mm)2
*b *1m
4 5 4 2
AS 5= = =0.000754 m

S 150 mm
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kontrola vyztuzeni
-minimdlni plocha vyztuzenfi

fctm 2.9 MPa

500 MPa

N

=0.26* *b5*d5=0.26*[ ]*1m*344mm=0.000519m

As.l,min,5
yk
2

- oh owd
A 5 ming = 00013 * by * dg = 0.000447 m

"VYHOVUJE" if As,5 > qu(As,l,min,S’ As,2,min,5)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000754 m2 > Mox(0.000519 mz, 0.000447 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
s.max5 0.04 h5 b5 =0.016 m

"WYHOVUJE" A 5<A¢ noxs | "VYHOVUIE"  i£0.000754 m? < 0.016 m? _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl’qu,5 =3 h5 =1200 mm

sZ,mox,5 =400 mm

"VYHOVUJE" if S5 < MGX(Sl’mGX’E, Sz’qu'S)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

= VYHOVUJE

— *
Smin5 Mox(l.z @

=21 mm
"VYHOVUJE"  ifsg>s . g ‘ "VYHOVUJE"  if 150 mm > 21 mm
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

— *
y.0,1,steny1’ 16 mm + 5 mm, 20 mm) =Max(1.2 * 12 mm, 16 mm + 5 mm, 20 mm)

= VYHOVUIJE

Interakéni diagram

BOD O dostredny tlak

h5 400 mm
e =Max| —, 20 mm|=Max] —, 20 mm |=0.02 m
0.1 30 30

h5 400 mm
Zl,l_ ) —d1,5— ) -56 mMm =0.144m
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€ * ES = 0.0035 * 200 GPa = 700 MPa

95,01
_ * * * *

NRd,0.1 = (b5 hs ™ fea* A5 9501 2)

- - (1 m * 400 mm * 20 MPa + 0.000754 m> * 700 MPa * 2) = -9055.575 kN

cu3

— *
MRg,0,1,1 ZOKN*m
BOD 1 nulové pretvoreni "tazené" vyztuze
Xl,l = d5 =0.344m
X117 915 0.344 m - 56 mm

£ =¢c * ——|=0.0035* =0.00293

s,1,1  “cu3 X 0.344 m

1,1 '

€ <e ,=0.00293 <0.0021739 = False

s, 1,1 ~“yd
os,l,l = fyd =434.783 MPa

_ *\ K * *
NRd,1.1 = (b5 Nt A “s,l,l)
= -(1m*0.8*0.344m*20 MPa + 0.000754 m
5—>\*x ,

h 1,1
—_ * * * *| —_ * *
MRa,1,1 P52 X1 feg > *AsE 511 11

2« 434.783 MPO) =-5831.818 kN

400 mm - 0.8 * 0.344 m 2
=1m*0.8*0.344 m* 20 MPa * » +0.000754 m* * 434.783 MPa * 0.144 m
=390.655 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035
X, , =|—|[*d_= *344mm=0.212m
21 e _+e 5 10.0035 +0.0021739
cu3d  yd
X217 95 0.212 m - 56 mm
e =c _* =0.0035 * =0.00258
s,2,1,1 cu3 X 0212 m
2.1 :
"6 211 <“yd " 0.00258 < 0.0021739 = False 9 911" fyd = 434.783 MPa
“62.21= Syd " 0.00217 921" fyd = 434.783 MPa
- _ * 0\ * * * _ *
NRd,2.1 = (b5 N e A5 %5211 Ass 05,2,2,1)

= - (1 m *0.8*0.212 m * 20 MPa + 0.000754 m2 *434.783 MPa - 0.000754 m2 *434.783 MPO)

=-3395.188 kN
RN
5 A* X ,

h 2,1
—_ * * * *| —_ * * * *
MRd2,1 P51 " feg > tASE 952,11 2117 A5 %221 211

400 mm - 0.8%0.212 m 2 2
+0.000754 m* * 434.783 MPa * 0.144 m + 0.000754 m* * 434.783 MPa * 0.144 m

:lm*0.8*0.212m*20MPO*[ 5

=485.267 kN *m
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BOD 3 prosty ohyb
Ngg31=O0KN

* *
Ass a5 i 0.000754 m? * 434.78 MPa + 0.000754 m” * 434.78 MPa

x_ = = =0.0410m

31 b *\*f 1m*0.8*20 MPa

5 cd
d157%31 56 mm - 0.0410 m

e =e _*|———"1=0.0035* =0.00128

s,3,1,1 “cu3 X 0.0410 m

3,1 :
— — — * — *
35,3,1,1 < gyd =0.00128 <0.0021739 = True 05,3,1’1 = 55,3’1,1 Es =0.00128 * 200 GPa
=0.257 GPa
d_-x
5 %3,1 344 mm - 0.0410 m

c =¢ _*|———1=0.0035* = 0.0259

s,3,2,1 “cu3 x 0.0410 m

3,1 '

“3.2,1 < Eyq = 00259 < 0.0021739 = False 75321 fyq = 434783 MPa

Nk
5>\x’

h 3.1
—_ * * * *| - * * * *
MRd:3,17P5 %31 " Teg > FASE 95311 2117 A5 %5321 211
400 mm - 0.8 *0.0410 m
2

] +0.000754 m2 *0.257 GPa * 0.144 m + 0.000754 m2 *434.783 MPa * 0.144 m

:lm*O.8*0.0410m*20MPO*[

= 195450 kN *m

BOD 4 nulové pretvoreni "tlaéené" vyztuze
X417 d1,5 =0.056 m
d5~%41 344 mm - 0.056 m
€ =¢_ _*|—|=0.0035* =0.018
s4,1,1  “cu3 X 0.056 m
4,1 ’
65'4,1,1 < eyd =0.018 < 0.0021739 = False 05,4,1’1 = fyd =434.783 MPa
2

— * — * —

NRd,4,1 = As,5 05,4’1’1 =0.000754 m™ * 434.783 MPa = 327.818 kN
2

— * * — * * — *
MRd,4,l = As,5 05’4’1’1 Zl,l =0.000754 m™~ * 434.783 MPa * 0.144 m = 47.206 kN * m
BOD 5 dostredny tlak

2 2

—_ * * —_ * *
NRd,5,1 = As,5 fyd + As,5 fyd =0.000754 m~ *434.78 MPa + 0.000754 m™ * 434.78 MPa
=655.637 kN

— *
MRd,5,1 =0kN*m
Body  N_Rd M_Rd

0 -9055.6 kN 0 kN*m
1 -5831.8kN 391 kN*m
2 -3395.2kN 485 kN*m
3 OKkN 195 kN*m
4327818 kN 47.2 kN*m
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5 655.637 kN 0 kN*m
Kombinace NyD MyD- MyD+
K2 72.28 42.23 -21.6
K3 203.02 17.02  -89.34
K4 228.97 184  -92.59
(Table 2)
DIAGRAM

Interakéni diagram NKN]
-10000

M[KNm]

-600 600

2.1.1.1.2. Smér x vodorovna vyztuz

geometrie (pro oba povrchy stejné kryti)

h6 =400 mm
—_ * — * —
d1,6 = Cnom,l +0.5 QX,O,l,steny + Qy,O,l,steny =50mMm+05*10 mm + 12 mm =67 mm
Odhad prdmeéru vyztuze: Qx,O,l,steny =10 mm
d6= h6 - dl,6=400 mm - 67 mm = 333 mm
b6 =1m

navrh vyztuze

Qx,o,l,stenyl Qx,O,l,steny 10 mm °6 150 mm
. 2
*
P! QSX,O,l.stenyl 3.142 * (10 mm)2
*b *1m
4 6 4 2
A = = =0.000524 m
5.6 s 150 mm
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kontrola vyztuzeni
-minimdlni plocha vyztuzenfi

fctm 2.9 MPa

500 MPa

N

=0.26* *b6*d6=0.26*[ ]*1m*333mm=0.000502m

As.l,min,6
yk

2
A — * * — 4
s.2.min.6 =0.0013 b6 d6 =0.000433 m

"VYHOVUJE" if As,6 > qu(As,l,min,G As,Z,min,G)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000524 m2 > Mox(0.000502 mz, 0.000433 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
s ox6_o'04 h6 b6—0.016m

"WYHOVUJE" A g <A¢ axe _ | "VYHOVUIE"  if0.000524 m? < 0.016 m? _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

—_ * —_
sl,max,6 =3 h6 =1200 mm

sZ,mox,G =400 mm

”VYHOVUJE” if 56 < Mox(sl,mOX,G, sZ,mGX,G)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE" if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

=VYHOVUIJE

— *
Smin,6 = Mox(l.Z 0]

=21 mm

—_ *
%0,1,steny1’ 16 mm + 5 mm, 20 mm) = Mcx(1.2 10 mm, 16 mm + 5 mm, 20 mm)

"WYHOVUJE"  ifsg>s "VYHOVUJE"  if 150 mm > 21 mm
. 6 miné_ ‘ J = VYHOVUJE

value4 = .\ | )
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

Interakéni diagram
BOD 0 dostredny tlak
h6 400 mm
e = Mox[—, 20 mm] = de[—, 20 mm] =0.02m
0,2 30 30
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h6 400 mm
21,2_ ) _d1,6_ ) -67mm=0.133m

€ * Es = 0.0035 * 200 GPa = 700 MPa

Os,O,Z ~*cu3

— * * * *
NRa.0,2 = (be he " fed * A6 9502 2)

= - (1 m * 400 mm * 20 MPa + 0.000524 m2 *700 MPa * 2) =-8733.038 kN

— *
MRd,O,l,Z =0kN*m
BOD 1 nulové pretvoreni "tazené" vyztuze
X1,2 = d6 =0.333m
X127 %6 0.333m - 67 mm

€ =c *| — |=0.0035* =0.00280

s,1,2  “cu3 X 0.333m

1,2

€ <e ,=0.00280<0.0021739 = False

s, 1,2  “yd
o =f ,=43478 MPa =434.783 MPa

s, 1,2 'yd

— _ * 0\ * * *

Nra12= ~(P6 ™ %12 fea * A6 “9512)

2 434.783 MPO) = -5555.652 kN

= - (1 m * 0.8 *0.333 m * 20 MPa + 0.000524 m
-NFX

* * * * —h6 1,2 * *
MRa,1,2=P6 " "¥1,2 " feg > *Ase 912 %12

400 mm -0.8*0.333 m 2
=1m*0.8*0.333m*20 MPa * » +0.000524 m”“ * 434.783 MPa * 0.133 m
=386.188 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035
X o =|——————|*d_= *333 mm =0.205m
22 | _+e 0.0035 + 0.0021739
cu3d  “yd
X227 %6 0.205 m - 67 mm
e =e _* =0.0035 * =0.00236
5,2,1,2 “cu3 X 0.205m
2,2 '
f62.1,2 < Fyq = 0:00236 00021739 = False 0 212" fyd = 434.783 MPa
“622.2 " Syq = 000217 0e222" fyd = 434.783 MPa
- . * )\ K * * _ *
NRd,2.2 = (be N et Rs6 95212 Pse 0s,z,z,z)
= - (1 m * 0.8 * 0.205 m * 20 MPa + 0.000524 m> * 434.783 MPa - 0.000524 m”> * 434.783 MPG)
= -3286.621 kN

_\ *
6>\X,

h 2,2
— * * * *| —_ * * * *
MRd2.27P6 " %22 " fed > tAse 95212 2127 %6 95222 212
400 mm - 0.8 *0.205 m
2

2. 434.783 MPa * 0.133 m + 0.000524 m2 *434.783 MPa * 0.133 m

=1m*0.8*0.205m* 20 MPG*[ ]+0.000524m

=447833kN*m
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BOD 3 prosty ohyb

NRd,3,2 =0 kN

* *
As,6 fyd " As,6 fyd 0.000524 m2 *434.78 MPa + 0.000524 m2 *434.78 MPa
X = =

32 b *X\*f 1m*0.8* 20 MPa
6 cd
. d167%3,2
s,3,1,2 “cu3

=0.0285m

67 mm - 0.0285 m
0.0285m

= 0.0035 * [ ] = 0.00474
%32

°5.3.1.2 < ayd =0.00474 < 0.0021739 = False

— * —_ * —
5312 53,12 Es =0.00474 * 200 GPa = 0.948 GPa

d6 %32
*| —— == |2 0.0035 *
X
32

=0.0375<0.0021739 = False

333 mm - 0.0285m
0.0285 m

°53.22 " “cu3 ] - 0.0375

f | =434.78 MPa = 434.783 MPa

®5,3,22 ~ “yd 53,22 'yd

RN
b * * *f * h6 >\ X3,2 * * * *
MRd:327P6" 2" %32 " Teg 5 *Ase 95312 2127 A6 s322 212

400 mm - 0.8 * 0.0285 m 2 2
5 +0.000524 m“ * 0.948 GPa * 0.133 m + 0.000524 m“ * 434.783 MPa * 0.133 m

:lm*0.8*0.0285m*20MPO*[

=182.182kN*m

BOD 4 nulové pretvoreni "tlalené" vyztuze

x4,2 = dl,6 =67 mm =0.067 m

d6 %42
*| ——= |- 0.0035 *
X42

=0.0139<0.0021739 = False

333 mm - 0.067 m
0.067 m

85’4,1'2 = Ecu3 ] =0.0139

f ,=434.783 MPa

Es,4,1,2 < 8yd C55,4,1,2 - yd

2
— * _ + B
Npaa2=Rsg " 0s.a1o = 0000524 m” * 434783 MPa = 227.652 kN

o *z, . =0.000524 m2 * 434,783 MPa *0.133 m =30.278 kN *m
s4,12 "1.2

*

MRa.42=%s6

BOD 5 dostredny tlak

2 2
— * * — * *
NRd,5,2 = As,6 f + As,6 fyd =0.000524 m™ * 434.78 MPa + 0.000524 m™ * 434.78 MPa

yd
=455.303 kN

—_ *
MRd,5,2 =0kN*m

Body N_Rd M_Rd
0 -8733.0kN 0 kN*m
1 -5555.7 kN 386 kN*m
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Interakéni diagram

2 -3286.6 kN 448 kN*m

3 OkN 182 kN*m

4 227.652 kN  30.3 kN*m

5 455.303 kN 0 kN*m
Kombinace NxD MxD- MxD+
K2 75.88 35.09 -16
K3 163.27 2291 -33.31
K4 147.62 193 -34.29
(Table 4)
DIAGRAM

NIKN]

-10000 —

M[kNm]

600

-600

(Table 9)

Kombinace VyD

K2 118.9 kN

K3 140.32 kN

K4 150.66 kN
0.18

CRd,c,l =——=0.12

2.1.1.2. Posouzeni na smyk
2.1.1.2.1. Smeéry svisla vyztuz

NyD VyD
72.28 kN
203.02 kN
228.97 kN

118.9
140.32
150.66
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200 200

K1:1+ — =1+ — | =1.762
d5,1 344
A 2

s5 0.000754 m
C. .= = =0.00219
sl.1 bg*dg  1m*344mm

"VYHOVUJE" (1 <002 | "vyHOVUJE" if0.00219 <0.02
: - ) _ = VYHOVUJE

"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

foe1 =30
[2 ] [ : ] [ 2J [ : ]
* 3 * 2 * * 3 * 2 *
v . =0035*K f 1 MPa = 0.035 * 1.762 30 1 MPa = 0.280 MPa
min,1 1 ck,1
[ l ]
3
— * * * * * * *

VRden1 = |CRde1 K1 (100 Cgp 1 *fq) bg " dg * 1 MPa

1

3

=10.12* 1.762 * (100 * 0.00219 * 30)[ ] *1m*344 mm* 1 MPa = 136.304 kN

A\ =V . *pb_*d_=0.280MPa*1m*344 mm=96.221 kN
min,1 min,1 5 5

"VYHOVUJE"  Vey cn 1= Vining _ ‘ "VYHOVUJE"  if 136.304 kN >= 96.221 kN

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

Vliv normdlové sily
K2

Table9.C2 72.28 kN
= =210.116 kPa k11=0.15

Ocpllz * *
L b5 d5 1m*344 mm

k, . * *b5*d5:136.304 kN +0.15*210.116 kPa* 1 m * 344 mm

VRdc 1,1~ YRden1 T¥11 7 %ep1t

=147.146 kN

"wyHovuje"  ifV >Tabled.B2 | "YHOVUJE"  if 147.146 kN > 118.9 kN

Rd.c,1,1
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

K3

Table9.C3 203.02 kN
= =590.174 kPa k2 1= 0.15

OCle: * *
4 b5 d5 1m*344 mm

*

* b5 * d5 =136.304 kN + 0.15 *590.174 kPa* 1 m * 344 mm

VRdc21 ™ VRden1 21 9ep 2.1

=166.757 kN
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‘ "VYHOVUJE" VR4 o> TabledB3 | wyHOVUE"  if 166.757 kN > 140.32 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE

K4

Table9.C4 228.97 kN

o = = = 665.610 kPa k., , = 0.15
3l bordy  1m*344mm 3.1

— * * * —_ * * *
VRd,c.3,1 = VRd,cn,l + k3,1 Ocp,3.1 b5 d5 =136.304 kN + 0.15 * 665.610 kPa* 1 m * 344 mm
=170.649 kN

"WYHOVUJE"  IfVRy 3> Tabled.B4 | wyHOVUJE"  if 170.649 kN > 150.66 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE

NENI POTREBA SMYKOVA VYZTUZ

2.1.1.3. Kotevni a stykovaci délky
2.1.1.3.1. Sméry svisla vyztuz

Kotveni
nl.l =0.7
1= 1.0 Sk 1.0
fctk,O,05 2.0 MPa
fctd,l = uct,l * ’\{— =10* [T] =1.333 MPa

c

f =2.25*0.7*1.0*1.333 MPa = 2.1 MPa

— * * *
bd,1 =222 M1 171 fdn

Qy,O,l,stenyl]* fyd [12 mm]*[434.78 MPa
f

I = = =621.118 mm
bdrqd,1 [ 4 4 2.1 MPa ]

bd,1
Lpdrgd,1 = RoundUp(l 4 -y ;) = RoundUp(621.118 mm) = 622 mm
Stykovdni
0L1’1=1.0 0L2’1=1 0L3’1=1 QL5’1=1 0L6’1=1'5

*

— * * * * —_ * * * * * —
|0’1—0L1’1 0L2'1 OL3'1 0L5'1 0L6'1 Lbdrqd,l_l'o 1*1*1*15*622 mm =933 mm

L0,1 = RoundUp(Io’l) =933 mm .... ndvrhovd délka presahu

—_ * * *
IO,min,l B MGX(O'e 0L6,l I'bdrqd,l’ 15 Q’y,O,l,steny’ 200 mm)

=Max(0.6 * 1.5 * 622 mm, 15 * 12 mm, 200 mm) = 559.8 mm ... minimdin{ délka presahu
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"VYHOVUJE" Ly > 15 i "VYHOVUJE"  if 933 mm > 559.8 mm
‘ J 0,1~ '0,min,1 _ J i — VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

2.1.1.3.2. Smér x vodorovna vyztuz

Kotveni
n1'2 =0.7
Ny =1 et =1
fCtk,0,05 2.0 MPa
fctd.Z = act,Z * w— =1 [T] = 1.333 MPa

c

f =225*0.7*1*1.333 MPa = 2.1 MPa

— * * *
bd2 =222 157055 fctd,2

Pe01stenyl | | Ty 10mm) ( 434.78 MPa
lbdrqd 2= * = * =517.598 mm
; 4 fbd.Z 4 2.1 MPa
Lbdrqd,2 = RoundUp(lbdrqd,Z) =518 mm
Stykovdni
OLl,Z =1 OL2’2 =1 OL3’2 =1 OL5’2 =1 OL6’2 =15

I =1*1*1*1*15*518 mm=777 mm

— * * * * *
027%2 %22 %32 %52 %62 “bdrqd.2
LO,2 = RoundUp(Io’z) = RoundUp(777 mm) = 777 mm

—_ * * *
lo.min.2 = MaX(03* g 5 Lodrgd,2’ ° " 2y.0,1.steny1’ 220 mm)

=Max(0.3* 1.5 * 518 mm, 15 * 12 mm, 200 mm) = 233.1 mm
"WYHOVUJE"  fly5> g mino ‘ "VYHOVUJE"  if 777 mm >233.1 mm
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

valuel = =VYHOVUJE

2.1.1.4. Posouzeni na MSP
Okraje (Tridy) MSP

Vsechny MSP
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Vsechny MSP
MyD-

2D vnitini sily

Hodnoty: myo-

Linedm vypocet

Trida: Viechny MSP

Extrém: Ne

Vybér: S55..559, 562..564

Poloha: V uzlech s primérovénim na
makro. Natogeni planrniho systému:
LSS-Plochy

myo- [kNm/m]

MyD+

2D vnitni sily

Hodnoty: myo+

Linedrni vipocet

Tida: Véechny MSP

Extrém: Ne

Vybér: 555..559, $62..564

Poloha: V uzlech s prémérovnim na
makro. Natoen planarniho systému:
LSS-Plochy

NyD

2D vniténisily

Hodnoty: nyo E
Linearni vipocet 2
Trida: Viechny MSP 16963 gy
Extrém: Ne 1000 @ 2
Vybér: §55..559, 562..564 12000
Poloha: V uzlech s primérovanim na

makro. Natocenf planamiho systému: 10000

LSS-Plochy
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(Uvedeno v absolutnich hodnotdch)
(Table 5)

Kombinace [MxD- MxD+ NxD MxD-  MxD+ [MyD- MyD+ NyD MyD-  MyD+
Char Char Char Kvazi Kvazi |Char Char Char Kvazi Kvazi

K2 2554 1175 134.05 26.87 11.68] 31.29 1589 5785 3134 1596
K3 16.97 2954 12091 1395 24.03| 1261 66.17 1055 1068 52.17
K4 13.39 25.41 109.46 10.94 19.63| 13.65 6858 89.59 8.79 53.69

211.41. smeérx

(Table 16)

Kombinace MxD Nx
Charakteristickd 29.54 kN*m 134.05 kN
Kvazistdld 26.87 kN*m

Omezeni napeéti v betonu a ve vyztuzi

2
—_ * — * —
AC,C,3_b6 h6—lm 400 mm=0.4m

2
AS,S.3 = As,6 =0.000524 m

2 2 2
— * — * —
Ai,3 = AC,C,3 + AS,S,3 Oy 3= 0.4 m™ +0.000524 m™ *6.061 =0.403 m

6 400 mm

a =—=——"=02m

cc3 2 2

* * *
Acc3 %c3t %3 (As,ss de) 0.4m2*0.2m +6.061 * (0.000524 m? * 333 mm)
9,3~ -
Ai,3 0.403 m2
=0.201lm

3 4

1 1
| =|—|*b_*h =—*lm*(400mm)3:0.00533m
c,c,3 12 ) ) 12

2 2
* _ * * -
i37cc3tAces (Ggi,3 Oc,c,3) toe3 |Ass3 (de Ggi,3)]

=0.00533m* +04m’* (0.200 m-0.2 m)2 +6.061* [0.000524 m? * (333 mm - 0.201 m)z]

=0.00539 m4
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Napéti v betonu
*
ToblelG.CZ] Tablel6.82%a; 5 [ 134.05 kN ] [ 29.54 kN * m * 0.201 m

o = - = -

C.C13

Ais '3 0.403 m? 0.00539 m*

= 769.553 kPa
f f  =2.9MPa=2900 kPa

ct,eff,1,3 ~Tetm

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o g 3<f i ot 3

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 769.553 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table16.B2 * (h6 - °‘gi,3)

°c.c23”

Tablel6.C2
+

Ai,3 I1,3

= 1423.051 kPa

[ 134.05 kN ] [29.54 kN * m * (400 mm - 0.201 m)
+

0.403 m2 0.00539 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" 0 o5 3 <f i ot 3
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1423.051 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi
Tablel6.B2 2954 kN *m

e = =
kd,3  Table16.C2 134.05 kN

e3 = ekd,3 + GC,C’3 =0220m+0.2m=0.420m

=0.220m

*
o
| e,3

Table16.C2 ] Aiz” (Ggi,3 - e3) ’ (Ggi,3 - da)
*|1 4+
i3

o =
SS.1.3
[ Ai3

134.05 kN 0.403 m2 *(0.201 m - 0.420 m) * (0.201 m - 333 mm)
=|———[*|1+ * 6.061 = 6377.904 kPa

0.403 m2 0.00539 m4

‘ "WYHOVUJE"  ffoggq 3<087f, - ‘ "VYHOVUJE"  if 6377.904 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
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*

Q

Table16.C2 Aiz” (Ggi,?, - e3) ’ (091,3 - de)
—] *1+ e3

755,23° [ A

i,3 Ii,3

*6.061 = 6377.904 kPa

- 2 4

134.05kN ) | . 0.403 m2 *(0.201 m - 0.420 m) * (0.201 m - 333 mm)
=| — +
0.403 m 0.00539 m

"WYHOVUJE"  ifog g, 3<087f, | "WYHOVUJE"  if 6377.904 kPa < 0.8 * 500 MPa
- "NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise
=VYHOVUJE

211.4.2. smery

(Table 17)

Kombinace MyD Ny
Charakteristickd 68.58 kN*m 105.5 kN
Kvazistdld 53.69 kN*m

Omezeni napeéti v betonu a ve vyztuzi

2
—_ * — * —
AC,C,4_b5 h5—lm 400 mm=0.4m

2
AS,S.4 = As,5 =0.000754 m

2

A g™ 0.4 m2 + 0.000754 m2 *6.061 =0.405m

=A

*
Aa=PccatPssa

2

* * *
Acca %cat s (As,s,4 d5) 0.4m2*0.2m +6.061 * (0.000754 m® * 344 mm)

%4
' Ai,4 0.405 m>

4

1
n ] * 1 m * (400 mm)3 =0.00533m

! Assa’ (d5 - Ggi,4)2]

=0.00533m* +04m’* (0.202m-0.2 m)2 +6.061* [0.000754 m? * (344 mm - 0.202 m)z]

)2+0ce’4*

— * -
47 \ccatPcca (Ggi,4 9eca

=0.00543 m4
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Napéti v betonu
*
Tob|e17.c2] Tablel7.B2%a_; 4 [ 105.5 kN ] [68.58 kN * m * 0.202 m
o = - = -
C.C.1,4
Aia L4 0.405 m? 0.00543 m”

=2287.137 kPa

fct,eff,1,4 - fctm = 2.9 MPa = 2900 kPa

"VYHOVUJE TRHLINY NEVZNIKNOU" o g g <fy opr1 4
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2287.137 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Tablel17.B2 * (h5 - agi'4)

°c.c24”

Ai,4 Ii,4

Tablel7.C2
+

=2767.572 kPa

0.405 m2 0.00543 m4

[ 105.5 kN ] [68.58 kN * m * (400 mm - 0.202 m)
= +

"VYHOVUJE TRHLINY NEVZNIKNOU" 1o o5 4 <fi o1 4
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2767.572 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi
Tablel7.B2  68.58 kN * m

e = =
kd4  Table17.C2 105.5 kN
4 =0650mM+0.2m=0.850m

=0.650 m

e4 - ekd,4 * Oc,c,

| 0‘e,4

i,4

Tob|e17.c2] Aa” (Ggi,4 - e4) ’ (091,4 ) d5)
— | *|1+
i,4

755,14 2[ A

*6.061

0.405 m2 4

= 12457.039 kPa

[ 105.5 kN ]* . 0.405 m?> * (0.202 m - 0.850 m) * (0.202 m - 344 mm)
e +

0.00543 m
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‘ "VYHOVUJE"  Tfoggq ,<087f, ‘ "VYHOVUJE"  if 12457.039 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

Tablel7.C2] Aia” (Ggi,4 - e4) ’ (091,4 - d5)
— |1

[0} =
S,5,2,4
[ Ai,4

= *6.061
2 4

1055kN ) . 0.405 m2 *(0.202 m - 0.850 m) * (0.202 m - 344 mm)
=| —- +
0.00543 m

0.405m
=12457.039 kPa

‘ "WYHOVUJE"  fogg, <0871 ‘ "VYHOVUJE"  if 12457.039 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

2.1.2. Vyska 1,0-5,625 m

2.1.2.1. Posouzeni na MSU
Hodnoty z jednotlivych kombinaci
(Table 18)
Kombinace NyD MyD- MyD+ NxD MxD- MxD+
K2 -60.24 7.68 -24.17 -78.14 44.32 -17.26
K3 59.35 30.23 14.07 158.62 34.68 -79.99
K4 63.14 29.33 13.78 131.26 33.92 -75.2

2.1.2.1.1. Smér y svisla vyztuz

geometrie (pro oba povrchy stejné kryti)

h7 =400 mm
d1’7 = Cnom,l +05* Qy,1,5,steny =50 mm + 0.5 * 10 mm =55 mm
Odhad prameéru vyztuze: Qy,l,S,steny =10 mm
d7= h7 - dl,7 =400 mm - 55 mm = 345 mm
b7 =1m
navrh vyztuze
=10 mm s, =150 mm

Qy,1,5,steny1 = ij,l,S,steny 7
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. 2
*
PI™2, 15 stenyl 3.142 * (10 mm)?
“b, *1m

4 4
A _= = =0.000524 m

s,/
s7 150 mm

kontrola vyztuzeni
-minimdlIni plocha vyztuzeni

fctm

2

2.9 MPa
500 MPa

2

0.26 *

— * * —_ *
As,l,min,7 B b7 CI7 =0.26 [

] *1m*345 mm = 0.000520 m
fyk
2

_ % * B
AS,Z,min,7 =0.0013 b7 d7 =0.000448 m

"VYHOVUJE" if As,7 > MGX(As,l,min,T As,2,min,7)
"NEVYHOVUJE" otherwise
2

_ "VYHOVUJE" if 0.000524 m2 > MOX(0.000520 m~, 0.000448 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
As, ax7 = 0.04 h7 b7 =0.016 m

"WYHOVUJE" A 7 <A¢ w7 _| "VYHOVUJE"  if0.000524 m? < 0.016 m? = VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl’qu,7 =3 h7 =1200 mm

sZ,max,7 =400 mm

"VYHOVUJE"  ifs, < Mox(sl,mox,r sZ,max,7)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

=VYHOVUIJE

— *
smin,7 = Mox(l.Z 0]

=21 mm

"VYHOVUJE"  fs;>s . - | "WYHOVUJE"  if 150 mm > 21 mm
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

, 16 mm + 5 mm, 20 mm) = Mox(l.2 *10 mm, 16 mm + 5 mm, 20 mm)
y,1,5,stenyl

= VYHOVUIJE
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Interakéni diagram

BOD 0 dostredny tlak
h7 400 mm
e =Max| —, 20 mm|=Max] —, 20 mm = 0.02 m
0.3 30 30

h7 400 mm
213— ) -d1'7— ) -55mm =0.145m

o =¢ *E =0.0035*200 GPa =700 MPa
5,0,3 cu3d s

_ * * * *
NRd.0.3 = (b7 a7 %03 2)
= - (1 m * 400 mm * 20 MPa + 0.000524 m2 * 700 MPa * 2) =-8733.038 kN

_ *
MRd,O,1,3 =0kN*m
BOD 1 nulové pretvoreni "tazené" vyztuze
X1,3 = d7 =0.345m
137917 0.345 m - 55 mm

£ = *| —— |=0.0035* =0.00294

s,1,3 “cu3 X 0.345m

1,3 '

€ <e ,=0.00294 <0.0021739 = False

s, 1,3 yd
05’1’3 = fyd =434.783 MPa

_ *\ K * *
NRd,1.3 = (b7 Ny 3 gt A7 “s,1,3)
= - (1 m * 0.8 * 0.345 m * 20 MPa + 0.000524 m
N2

b * * *f * h7 >\ X1,3 * *
MRd,1.37P7 " %137 g 5 tAs77 913 413
400 mm - 0.8 * 0.345 m

2

24 434.783 MPO) =-5747.652 kN

2

=1m*0.8*0.345m* 20 MPG*[ ]+0.000524m

=375.249kN*m

BOD 2 napéti v tazené vyztuzi na mezi kluzu

“cu3 . 0.0035
=
d

23 | 4. 0.0035 + 0.0021739
cu3d Ty

] *345mm=0.213 m

X937917
x| = " 1-0.0035*
%23

=0.00260 < 0.0021739 = False o =f  =434.783 MPa
s2,13” 'yd

0.213 m - 55 mm
0.213 m

°52.13 “cu3 J = 0.00260

©5,2,1,3 " “yd

62237 eyd =0.00217 6223 fyd =434.783 MPa
*

— _ * 0\ K * _ *
NRd,2.37 (b7 N3 gt A7 950137 As7 05,2,2,3)
= - (1 m*0.8*0.213 m * 20 MPa + 0.000524 m> * 434.783 MPa - 0.000524 m”> * 434.783 MPo)

*434.783 MPa * 0.145m
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= -3405.057 kN
o\ %

* * * * h7 >\ X2 3 * * * *
MRd,2,37P7 %37 g > tAS77 9213 2137 A7 %223 213

400 mm -0.8*0.213 m 2
=1m*0.8*0.213 m* 20 MPa *

> ] +0.000524 m™ * 434.783 MPa * 0.145 m + 0.000524 m2 *434.783 MPa * 0.145 m

=457.170 kN *m

BOD 3 prosty ohyb
NRd,3,3 =0 kN
* *
As,7 fyd * As,7 fyd 0.000524 m2 * 434.78 MPa + 0.000524 m2 * 434.78 MPa
X, .= = =0.0285m
3.3 b *\*f 1 m*0.8*20 MPa
7 cd
d - X
1,7 "33 55 mm - 0.0285 m
€ =¢ *| ——— [=0.0035* =0.00326
s,3,1,3 “cu3 X 0.0285m
3,3 '

— — — * — *
55'3,1,3 < eyd =0.00326 < 0.0021739 = False 05,3,1'3 = 55,3’1’3 ES =0.00326 * 200 GPa
=0.653 GPa

d_-x
7 73,3 345 mm - 0.0285 m
€ =¢ * =0.0035* =0.0389
s,3,2,3 “cu3 X 0.0285m
3,3 ’
65,3,2,3 < eyd =0.0389 < 0.0021739 = False 05,3,2’3 = fyd = 434.783 MPa

N\ K
h7>\x,

33
—_ * * * * * * * *
MRd337P7 "2 X33 " feg [ 5 ] tAs779313 2137 A7 %323 713
[400 mm - 0.8 * 0.0285 m ] 2 2
=1m*0.8*0.0285 m * 20 MPa * > +0.000524 m™ * 0.653 GPa * 0.145 m + 0.000524 m
= 168.460 kN * m

*434.783 MPa * 0.145 m

BOD 4 nulové pretvoreni "tlalené" vyztuze
X43= dl,7 =0.055m

d_-x

7 743 345 mm - 0.055m
€ =€ * =0.0035* =0.0185
s4,1,3  “cu3 X 0.055m
4,3 |
6413 < eyd =0.0185 < 0.0021739 = False f

413" vd = 434.783 MPa

2
— * —_ * —
NRd,4,3 = A&7 05413 0.000524 m™ * 434.783 MPa = 227.652 kN

2

— * * — * * — *
MRd,4,3 = As,7 0574,113 2173 =0.000524 m™ * 434.783 MPa * 0.145 m = 33.009 kN * m
BOD 5 dostredny tlak

2 2

— * * — * *
NRd,5,3 = AS,7 fyd + AS’7 fyd =0.000524 m™~ * 434.78 MPa + 0.000524 m~ * 434.78 MPa
=455.303 kN

— *
MRd,5,3 =0kN*m
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Body  N_Rd M_Rd
0 -8733.0kN  OkN*m
1 -5747.7kN 375 kN*m
2 -3405.1kN 457 kN*m
3 OkN 168 kN*m
4227652 kN 33.0 kN*m
5455303 kN 0 kN*m

Kombinace NyD MyD- MyD+
K2 -60.24 7.68  -24.17
K3 59.35 30.23 14.07
K4 63.14 29.33 13.78
(Table 7)
DIAGRAM

Interakéni diagram NEN]

-10000 —

M[KNm]

-600 600

2.1.2.1.2. Smér x vodorovna vyztuz

geometrie (pro oba povrchy stejné kryti)

h8 =400 mm

C +05*@ =60mMm+05*12mm+ 10 mm = 66 mm

d1,8 ~ “nom,1 x,1,5,steny * Qy,1,5,steny
Odhad prameru vyztuze: Qx,l,S,steny =12 mm
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d =h_-d =400 mm - 66 mm = 334 mm

8~ '8°"18
b8 =1m
navrh vyztuze
gx,1,5,steny1 - ¢X,1,5,steny =12 mm Sg = 150 mm
: 2
*
P! @x,1,5,steny1 3.142 * (12 mm)z
*b *1m

4 8 4 ,

Pss” = - 0.000754 m
58 s 150 mm

8

kontrola vyztuzeni
-minimdlni plocha vyztuzenf

f

ctm 2.9 MPa

500 MPa

0.26* 2

*b8*d8=0.26*[ ]*1m*334mm=0.000504m

As.l,min,8 - f
yk

2
_ e
Ag 2 ming = 0-0013 % bg ™ dg =0.000434 m

"VYHOVUJE" if As,8 > MOX(As,l,min,S’ As,Z,min,S)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000754 m2 > Mox(0.000504 mz, 0.000434 mz) = VYHOVUJE
"NEVYHOVUIJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
As, ax8 = 0.04 h8 b8 =0.016 m

= =VYHOVUJE

"VYHOVUJE"  TA g <A] 1axg | "VYHOVUIE"  i£0.000754 m? < 0.016 m>
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl,mox,8 =3 h8 =1200 mm

Sz,qu,s =400 mm

"VYHOVUJE" if 58 < MGX(Sl,mGX,8’ Sz’qu’s)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

_ = VYHOVUJE
"NEVYHOVUJE" otherwise

min,8
=21 mm

S = Mox(l.Z * @ 16 mm + 5 mm, 20 mm) = Max(l.Z *12mm, 16 mm + 5 mm, 20 mm)

x,1,5,stenyl’
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= VYHOVUJE

"VYHOVUJE"  Hfsg>s g | "VYHOVUE" if 150 mm > 21 mm
" | "NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise

Interakéni diagram

BOD O dostredny tlak

30

h8 400 mm
21’4— ? _d1,8_ T -66mm=0.134m

€ * Es = 0.0035 * 200 GPa = 700 MPa

h8 400 mm
e =Max| —, 20 mm|=Max] —, 20 mm = 0.02 m
0,4 30

95,04~ “cu3

- _ * * * *
NRd.0.4 = (bs hg " Teg*Ps8 9s.0.4 2)
_ (1 m * 400 mm * 20 MPa + 0.000754 m> * 700 MPa * 2) = -9055.575 kN

—_ *
MRd,0,1,4_ OkN*m

BOD 1 nulové pretvoreni "tazené" vyztuze

x1’4= d8 =0.334m

. X147918 .
85’1’4 = Ecu3 x— =0.0035
1.4

=0.00281 < 0.0021739 = False

0.334 m - 66 mm
0.334 m

] =0.00281

®s,1,4 < “yd

14" fyd = 434.78 MPa = 434.783 MPa

— *\ K * *
NRd.1.4~ (bs NX T A 05,1,4)
_ (1 m * 0.8 *0.334 m * 20 MPa + 0.000754 m
-N* X

*\ * * * h8 1.4 * *
MRa,1,4 =P8 N %14 " g > A8 %514 %14

2 434.783 MPO) =-5671.818 kN

400 mm - 0.8 *0.334 m 2
=1m*0.8*0.334m * 20 MPa * » +0.000754 m
=398.769 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035

x. =|———|*d_= * 334 mm = 0.206 m

24 | ¢ _+e 8 10.0035+0.0021739

cu3d  “yd
X498 0.206 m - 66 mm

c =¢ _*|l————|=0.0035* =0.00238

s,2,1,4  “cu3 X 0.206 m

2.4 '

65,2,1,4 < gyd =0.00238 < 0.0021739 = False 0572’1,4 = fyd =434.783 MPa

*434.783 MPa *0.134 m
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85’2’2,4 = €yd =0.00217 05’2’2’4 = fyd =434.783 MPa
— *\ * * * _ *
NRd,2.4 = (bs N4 A %5214 Pss 05,2,2,4)

= - (1 m * 0.8 * 0.206 m * 20 MPa + 0.000754 m2 * 434.783 MPa - 0.000754 m2 *434.783 MPCI)

= -3296.490 kN
RN
* * * * —h8 >\ X2,4 * * * *
MRd,2.4 =P8 " %24 " feg > A8 95214 2147 Rs8 %5224 14
400 mm - 0.8 * 0.206 m
2

] +0.000754 m2 *434.783 MPa * 0.134 m + 0.000754 m2 *434.783 MPa * 0.134 m

:lm*0.8*0.206m*20MPa*[

=475482kN*m

BOD 3 prosty ohyb
NRd,3,4 =0 kN
* *
A3,8 fyd * As,8 fyd 0.000754 m2 * 434.78 MPa + 0.000754 m2 * 434.78 MPa

X, , = = =0.0410 m

3.4 b, * X\ *f 1 m*0.8*20 MPa

8 cd
d, ,-X
1.8 "34 66 mm - 0.0410 m

€ =t *|—|=0.0035~* =0.00214

s,3,1,4 “cu3 X 0.0410 m

3,4 '
85’3,1'4 < Eyd =0.00214 <0.0021739 = True
— * — * —
05,311’4 = ES'3’1,4 Es =0.00214 * 200 GPa = 0.427 GPa
d, - X
8 34 334 mm - 0.0410 m

€ =c *| — |=0.0035* =0.0250

s,3,24 “cu3 X 0.0410m

3.4 ’
65’3,2!4 < Eyd =0.0250 < 0.0021739 = False 05,3,2’4 = fyd =434.78 MPa = 434.783 MPa
RN
*\ * * * h8 § X3’4 * * * *

MRa,3,4=Pg "M X34 " Teg 5 A 95314 2147 Rs8 95324 %14

400 mm - 0.8 *0.0410 m
2

] +0.000754 m2 *0.427 GPa * 0.134 m + 0.000754 m2 *434.783 MPa * 0.134 m

:lm*O.8*0.04lOm*20MPG*[

=207.496 kN *m

BOD 4 nulové pretvoreni "tlacené" vyztuze
X4,4:d1,8:66 mm = 0.066 m
dg =%y 4 334 mm - 0.066 m
€ =¢ *| — |=0.0035* =0.0142
s4,1,4 “cu3 X 0.066 m
4,4 '
85’4,1'4 < €yd =0.0142 < 0.0021739 = False 05,4'1’4 = fyd =434.783 MPa
2

— * — * —

NRd,4,4 = As,8 0514’1,4 =0.000754 m™ * 434.783 MPa = 327.818 kN
2

—_ * * —_ * * —_ *

MRd,4,4 = As,8 05’4’1’4 21,4 =0.000754 m™~ * 434.783 MPa * 0.134 m = 43.928 kN * m
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BOD 5 dostredny tlak

*f =0.000754 m2 *434.78 MPa + 0.000754 m2 *434.78 MPa

fyd * As,8 yd

— *
NRd,5,4 B A5,8
=655.637 kN

— *
MRd,5,4_OkN m

Body  N_Rd M_Rd
0 -90556 kN 0kN*m
1 -5671.8kN 399 kN*m
2 -3296.5kN 475 kN*m
3 OkN 207 kN*m
4327.818kN 43.9 kN*m
5655.637 kN 0 kN*m

Kombinace NxD MxD- MxD+

K2 -78.14 44.32 -17.26
K3 158.62 34.68 -79.99
K4 131.26 33.92 -75.2
(Table 10)

DIAGRAM

Interakéni diagram NIKN]
-10000 —+

M[kNm]

-600 600
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2.1.2.2. Posouzeni na smyk
21.2.2.1. Smér y svisla vyztuz

(Table 11)
Kombinace VyD NyD VyD
K2 19.94 kN 60.24 kN 19.94
K3 57.69 kN  59.35 kN 57.69
K4 62.44 kN 63.14 kN 62.44
C 018 0.12 d i 345
Rd,c,2 T, - 52 1mm
200 200
K2=1+ — | =1+ — | =1.761
d5’2 345
As,7 0.000524 m2
= = =0.00152

Q
S|,2 * *
b7 d7 1m*345 mm

=VYHOVUIJE

"NEVYHOVUJE" otherwise

"VYHOVUJE"  if ¢y 5 <002 ‘ "VYHOVUJE"  if 0.00152 < 0.02
"NEVYHOVUJE" otherwise

fck,2 =30

2 1 2 1
3 2 3 2
. . =0.035*K *f *1 MPa =0.035*1.761 *30 * 1 MPa = 0.280 MPa
min,2 2 ck,2

\%

[IJ

3

* * * * * *

Vv C K (100 b7 d7 1 MPa

— *
Rd,cn,2 | "Rd,c,2 2 Csl,2 fck,2)

1

3

=10.12*1.761 * (100 * 0.00152 * 30)[ ] *1m*345 mm* 1 MPa = 120.862 kN

A\ =V . *pb_*d_=0.280MPa*1m*345 mm =96.461 kN
min,2 min,2 7 7

"VYHOVUJE" VR4 n 2= Vinina ‘ "VYHOVUJE"  if 120.862 kN >= 96.461 kN

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

Vliv normdlové sily
K2

Table11.C2 60.24 kN
= =174.609 kPa

o = k
cp.1,2 b_*d, 1 m * 345 mm 13

=0.15

k * b7 * d7 =120.862 kN + 0.15 * 174.609 kPa * 1 m * 345 mm

— *
VRdc12™ YRden2 T*13 ep1,2
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=129.898 kN

‘ "WYHOVUJE"  IfVRy g o> Tablell.B2 | myyHovUJE"  if 129.898 kN > 19.94 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE
K3
Table11.C3 59.35 kN
o = = = 172.029 kPa k,,=0.15
cp.2,2 b7 * d7 1m*345 mm 2.3
— * * * —_ * * *
VRde22= VRden2 t K23 " Oepa,z " Py ¥ dy = 120.862 kN + 0.15 % 172.029 kPa * 1.m * 345 mm
= 129.764 kN

"VYHOVUJE" VR4 5, >TablellB3 | wyHOVUJE"  if 129.764 kN > 57.69 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE
K4
Table11.C4 63.14 kN
o = = = 183.014 kPa ky,=0.15
cp.3.2 b_*d. 1m*345mm 3.3
— * * * - * * *
VRde32 = VRden2 K33 " Ocpa,z Py " dy = 120.862 kN + 0.15 % 183014 kPa* 1 m * 345 mm
= 130.333 kN

"VYHOVUJE" VR 3, > TablellB4 | wyHOVUE"  if 130.333 kN > 62.44 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE

NENI POTREBA SMYKOVA VYZTUZ

2.1.2.3. Kotevni a stykovaci délky
2.1.2.3.1. Smer y svisla vyztuz

Kotveni
Ny 3= 0.7
np3=1t 31
fctk,0,05 2.0 MPa
fd3= s — | 1+ [T] = 1.333 MPa

c

f =2.25*0.7*1*1.333 MPa = 2.1 MPa

— * * *
bd3 =222 13 M3 g3
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Qy,1,5,steny1]* fyd [10 mm]*[434.78 MPa
f

I = = =517.598 mm
bdrqd,3 [ 4 4 2.1 MPa ]

bd,3
Lpdrqd,3 = RoundUp(Ib drq d’3) = RoundUp(517.598 mm) = 518 mm
Stykovdni
Ay 3= 1 3= 1 a33= 1 g 3= 1 Vg 3= 15

— * * * * * — * * * * * —
lo3= 3% 0g 370337 0 3 0 5 Lbdrqd,3 =1*1*1*1*15*518 mm=777 mm
Loa = RoundUp(Ios) =777 mm

*

— * *
I0,min,3 - MGX(O'G “6.3 I‘bdrqd,?:’ 15 Q’y,l,S,steny’ 200 mm)
=Max(0.6 * 1.5 * 518 mm, 15 * 10 mm, 200 mm) = 466.2 mm

mYHOVUJE" Ly >15 "YHOVUJE"  if 777 mm > 466.2 mm
J 0,3~ '0,min,3 _ J — VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

2.1.2.3.2. Smeér x vodorovna vyztuz

Kotveni
n1'4 =0.7
Np4=1 Octa =1
fctk,O,05 2.0 MPa
fctd,4: act,4* '\{— =1 *[T] = 1.333 MPa

o
— * * * — * * * —
fbd,4 =225 N4 M24 fctd,4 =2.25*0.7*1*1.333 MPa = 2.1 MPa

Pe15stenyl | | Ty 12mm) ( 434.78 MPa
|bdrqd4= * = * =621.118 mm
: 4 fo.a 4 2.1 MPa
Lbdrqu = RoundUp(Ibdrqu) =622 mm
Stykovdni
OLl,4:1 0¢2’4=1 OL3’4=1 0¢5’4=1 OL6,4:1'5

— * * * * * — * * * * * —
o= 4709470347 0% 4" % 4 Lbdrqd,4_l 1*1*1*1.5%622mm =933 mm
Lo = RoundUp(Io’ 4) = RoundUp(933 mm) = 933 mm

—_ * * *
lo.min.a = MoX(0:3* ag 4 Lodrgd,a’ 2 "2y 1.5.steny1’ 220 mm)

=Max(0.3 * 1.5 * 622 mm, 15 * 10 mm, 200 mm) = 279.9 mm

"WYHOVUJE" Ly 4> 1o ming ‘ "VYHOVUJE"  if 933 mm >279.9 mm
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

value? = =VYHOVUIJE
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21.2.4. Posouzeni na MSP
Okraje (Tridy) MSP viz. 0-1m

(Uvedeno v absolutnich hodnotdch)

(Table 12)

Kombinace [MxD-  MxD+ NxD MxD-  MxD+ [MyD- MyD+ NyD MyD-  MyD+
Char  Char  Char  Kvazi Kvazi |Char Char  Char  Kvazi  Kvazi

K2 3283 1325 5743 3285 13.38 17 1837 5448 1692 1838
K3 28.06 5926 117.49 22.78 48| 23.94 873 5459 18.15 7.83
K4 26.54 5571 9732 2145 45.03| 2275 1021 5852 17.58 8.29

2.1.2.4.1. smér x

(Table 19)

Kombinace MxD Nx
Charakteristickd 59.26 kN*m 117.49 kN
Kvazistdla 48 kKN*m

Omezeni napéti v betonu a ve vyztuzi

2
—_ * — * —
AC,C,B_bS h8— 1m*400 mm=0.4m

2
AS,S,5 = As,8 =0.000754 m

2 2 2
_ * —_ * —_
Ai,5 = AC,C,5 + AS,S,5 A5 = 0.4m~ +0.000754 m™ *6.061 =0.405m

h8 400 mm
a =—=——=02m
ceh 9 2
* * *
Accs %eest %5 (As,s,5 ds) 0.4 m’*0.2 m+6.061* (0.000754 m? * 334 mm)
a._= =
i,b
g9 Ai,5 0.405 m2
=0.202m
1 3 1 3 4
| — | * * — * * —
ccB= [ 12] g *hg _[ 2] 1 m * (400 mm)~ = 0.00533 m

I + A

Asss (dg” ogi,5)2]

= 000533 m* +04m’* (0.202m-0.2 m)2 +6.061* [0.000754 m? * (334 mm - 0.202 m)2

2
_ * _ *
i5=lccstAces (Ggi,5 Oc,c,5) T %5

=0.00541 m4
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Napéti v betonu
*
Tob|e19.c2] Table19.82%a,; 5 [ 117.49 kN ] [ 59.26 kN * m * 0.202 m
o = - = -
C.C15
Ais '5 0.405 m? 0.00541 m*

=1915.112 kPa

f ot eff 1.5 = fetm = 2:9 MPa = 2900 kPa

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o o1 g <fy g1 g

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1915.112 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table19.B2 * (h8 - O‘gi,s)

°c.c25 "

Table19.C2
+

Ai,5 Ii,5

= 2462.796 kPa

0.405 m2 0.00541 m4

[ 117.49 kN ] [ 59.26 kN * m * (400 mm - 0.202 m)
+

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o oo g <fy g1 5

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2462.796 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi

Table19.B2 0.504
e =——=0. m
kd,5  Tgble19.C2
e_=e +a =0.704 m

5 kd,5 c.chb

Table19.C2 ] Ais” (Ggi,5 - e5) ’ (Ggi,5 - ds)
—— |1+

o =
SS,1.5
[ Ais

117.49 kN 0.405 m2 *(0.202 m - 0.704 m) * (0.202 m - 334 mm)
= x4 * 6.061

0.405 m2 0.00541 m4

=10521.759 kPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

‘ "WYHOVUJE"  Togqq5<08%f | "WYHOVUJE"  if 10521.759 kPa < 0.8 * 500 MPa




FAKULTA gEiElY

Bakalafska prace 2025 / Staticky vypodet 2.84st

a zdénych konstrukci

STAVEBNI 58 /130

*

Q

Table19.C2 Ais” (Ggi,5 - e5) ’ (091,5 - ds)
—] *1+ e5

o =
S.S.2,5
[ Ais i5

*6.061

0.405 m2 0.00541 m4

=10521.759 kPa

[ 117.49 kN ] o 0.405 m? * (0.202 m - 0.704 m) * (0.202 m - 334 mm)
=|— +

"WYHOVUJE"  Tog g5 <0871, | "WHOVUJE"  if 10521.759 kPa < 0.8 * 500 MPa
| "NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise
= VYHOVUJE

2.1.2.4.2. sméry

(Table 20)

Kombinace MyD Ny
Charakteristickd 23.94 kN*m 58.52 kN
Kvazistdla 18.38 kN*m

Omezeni napéti v betonu a ve vyztuzi

S 200 GPa
o = = =6.061
e6 E 33 GPa
cm
2
_ * —_ * —_
AC,C,6_b7 h7—1m 400 mm=0.4m
2
AS,S,6 = AS’7 =0.000524 m
A=A + A * o :04m2+0000524m2*6061:04O3m2
i,6 C.Cob SS6 eb ' ) ) '
h7 400 mm
a =—=—=02m
c,c,6 2 2
* * *
AC,C,6 Gc,c,6 * O‘e,6 (AS,S,6 d7) 0.4 m2 *0.2m+6.061 * (0.000524 m2 * 345 mm)
a. .= =
i,6
d Ai,6 0.403 m2
=0.201 m
| = L *b_*h. o= L *1m*(400mm)3=000533m4
c,c,6 12 7 7 12 )

2 2
_ * _ * * _
b6~ lccs e (Ggi,B Oc,c,6) T %6 [As,s,e (d7 ogi,6) ]
4 2 2 2 2
=0.00533m" +0.4m“*(0.201 m-0.2m)" +6.061 *|0.000524 m* * (345 mm - 0.201 m)

=0.00540 m4
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Napéti v betonu
*
TobIeZO.Cz] Table20.82%a_; o [ 58.52 kN ] [ 23.94 kN * m * 0.201 m

o = - = -

C.C,16

Aie \6 0.403 m? 0.00540 m*

= 746.656 kPa
f f  =2.9MPa=2900 kPa

ct,eff,1,6 ~Tetm

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o 1 o <firr1 6

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 746.656 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table20.B2 * (h7 - O‘gi,e)

°c.c26 "

Table20.C2
+

Ai,6 Ii,6

= 1026.833 kPa

[ 58.52 kN ] [23.94 kN * m * (400 mm - 0.201 m)
+

0.403 m2 0.00540 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" o o5 o <fy 416
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1026.833 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi
Table20.B2

e =
kd,6  Table20.C2

€6~ d6 " Ycch

Table20.C2 ] T (Ggi,e ) e6) ’ (Ggi,e ) d7)
— |1+

o =
SS,16
[ Aie

58.52 kN 0.403 m2 *(0.201 m - 0.609 m) * (0.201 m - 345 mm)
=|———|*|1+ * 6.061 = 4734.537 kPa

2 4

0.403 m 0.00540 m

‘ "WYHOVUJE"  Hfoggq g<087T, ‘ "VYHOVUJE"  if 4734537 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
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*

Q

Table20.C2 As (%6 %) (%ie " 7)
—] *1+ e6

755,26 [ A

i,6 Ii,6

*6.061 = 4734.537 kPa

2 4

0.403 m

58.52 kN ) . 0.403 m2 *(0.201 m - 0.609 m) * (0.201 m - 345 mm)
— +
0.00540 m

‘ "WYHOVUJE"  ifog g, g<087T, ‘ "VYHOVUJE"  if 4734537 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

2.1.3. Zaver

Vyztuz na obvodovych sténdch nddrze by mohla byt rozdélena na 2 ¢dsti: od 0-1m a 1-5,625m. S témito
ndvrhy:

Qy,O,l,stenyl =12 mm S5 =150 mm

Qx,O,l,stenyl =10 mm 56 =150 mm

Qy,l,5,steny1 =10 mm S7 =150 mm

®x,1,5,steny1 =12 mm 58 =150 mm

Vzhledem ke slozitosti vyztuzovdni takového objektu bude na sténu navrzena nejhorsi posuzovand

vyztuz a to:

“y.0,1stenyl ™ 12 mm s = 150 mm

V dalsich ¢dstech objektu budu vyztuz dimenzovat na celou posuzovanou konstrukei viz. pokracovdni

2.2. Vnitfni stena mezi nadrzemi
2.2.1. Posouzeni na MSU

Okraje (T¥idy) MSU
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NyD

2D wijiténi sily
Hodngty: nyo
Linedfni vpotet
Trida{ Viechny MSU
Extrém: Ne

Vybért 561

Polohh: V' uzlech s prémérovnim na
makrd. NatoZen plandrniho systé
Lss-Plochy

\
]
/

MyD-

2D vitini sily
dnoty: myo-

Lineamni vypodet
Trida{Vaechny MSU
Extrém: Ne

Vybér

&t S61

Polohg: V uzlech s prémérovanim na
makrd. Natoéent planarmiho systému:
Lss-Plochy

_——

MyD+

2D vpiténi sily
Hodnoty: myo-+
Lineafni vipocet
Trida: Viechny MSU
Extrém: Ne
Vybért S61
Polohp: V uzlech s i
makro. Natoceni planarniho systému:
Lss-Plochy

/

v

| .
i E
0a g §
2000 @ o
hﬂgﬂ\ 1
180700
150.00
120,00
90.00
60.00
00
0.0
000 [N
-60.00
-90.34
| —1 N P
//i

N

myo- [kNm/m]

3000
)
o
oo
\
|+ |

Mo [kNm/m]

\
0
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NxD

MxD+

20 viiténi sily
Hodndty: neo

Lineafni vypodet
Tridas Viechny MSU
Extrém: Ne
Vybér S61

6:
Polohg: V uzlech s primérovanim na
makrg. Natoeni planarniho systému:

fni vypocet

Trida{ Viechny MSU
ém: Ne

Vybér S61

Polohf: V uzlech s primérovanir

makrd. Natoteni
Lss-Plochy

\

2 vifiténi sily
Hodndty: o+
Linedfni vypocet
Trida{ Véechny MSU
Extrém: Ne
Vybért 61
Polohb: V uzlech s primérovénim na
makrd. Natogenf planarniho systému:
lochy

\ mo [kN/m]

\

- [kiNm/m]

+ [kNm/m]

WA
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Hodnoty z jednotlivych kombinaci

(Table 21)

Kombinace NyD MyD- MyD+ NxD MxD- MxD+

K2 -150.86 0.95 -1.03  102.87 5.2 -5.59
K3 187.5 0.9 -6.89 331 3.36 -2.31
K4 86.44 30.67 -10193 183.54 34.68 -78.42

2.2.1.1. Smer y svisla vyztuz

geometrie (pro oba povrchy stejné kryti)

h9 =400 mm
— * — * —_
d1,9 = Cnom,l +05 gy,rozd,steny =50 mm + 0.5* 12 mm =56 mm
Odhad prdmeéru vyztuze: Qy,rozd,steny =12 mm
d9= h9 - dl,9 =400 mm - 56 mm = 344 mm
b9 =1m
navrh vyztuze
Q’y,rozd,stenyl - Qﬁy,rozd,steny =12 mm %9~ 150 mm
. 2
*
P! ij,rozd,stenyl 3.142*(12 mm)2
*b *1m
4 9 4 2
= = =0.000754 m
.9 Sq 150 mm

kontrola vyztuzeni

-minimdlni plocha vyztuzenf

ctm 2.9 MPa ,
A . =0.26* *h *d. =026* ————[*1m*344 mm =0.000519 m
s,1,min,9 o g ——
yk
2
_ o w4
Ag 2 ming = 0-0013 " bg * dg =0.000447 m

"WYHOVUJE"  FA g > Max(Ay i o A ming)
"NEVYHOVUJE" otherwise

"VYHOVU|JE" if 0.000754 m2 > Max(0.000519 mz, 0.000447 mzj = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdlni plocha vyztuzeni
2

— * * —
s.max9 - 0.04 h9 b9 =0.016 m

‘ "YHOVUJE"  TA g <Ag 1axo | "VYHOVUE" £ 0.000754 m? < 0.016 m” _ VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
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kontrola vzdalenosti vyztuze

_ * —_
sl’qu,9 =3 h9 =1200 mm

sZ,max,9 =400 mm

"VYHOVUJE"  ifsqg < Mox(sl,mox,g’ sZ,max,9j

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

=VYHOVUIJE

S = Mox(l.Z *@ 16 mm + 5 mm, 20 mm) = Mox(l.2 *12mm, 16 mm + 5 mm, 20 mm)

min,9 y,rozd,stenyl’

=21 mm
‘ "VYHOVUJE"  1fSg>s g ‘ "VYHOVUJE"  if 150 mm > 21 mm

. = VYHOVUIJE
"NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise

Interakéni diagram

BOD 0O dostredny tlak
h9 400 mm
e =Max| —, 20 mm|=Max] —, 20 mm = 0.02 m
0.5 30 30

h9 400 mm
21,5— 2 -d1'9— ) -56 MM =0.144m

o =¢ *E =0.0035* 200 GPa =700 MPa
s,0,5 cu3d s

_ * * * *
NRd.0.5 = (bg g " fed ™59 %505 2)
= - (1 m * 400 mm * 20 MPa + 0.000754 m? * 700 MPa * 2) = -9055.575 kN

— *
MRd,O,l,5 =0kN*m

BOD 1 nulové pretvoreni "tazené" vyztuze

x; g=dg=0344m
. X15 919 .
15| T | 0.0035
15

=0.00293 < 0.0021739 = False

0.344 m - 56 mm
0.344 m

] = 0.00293

“s,1,5 < Eyd

515" fyd =434.783 MPa

— *\ * * *
NRd,15 = (bg N s et A "s,1,5)
= - (1 m * 0.8 * 0.344 m * 20 MPa + 0.000754 m
9° A*x ,

b * * *f * h 15 * *
MRd,1.5= P9 " X157 Teg 5 *As9 9515 215

2« 434.783 MPO) =-5831.818 kN
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400 mm - 0.8 *0.344 m 5
=1m*0.8*0.344 m * 20 MPa * » +0.000754 m*“ * 434.783 MPa * 0.144 m
=390.655 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035
X, _ =|———|*d_. = *344 mm=0.212 m
25 ¢ _4¢ 9 10.0035+0.0021739
cu3d  yd
X5 919 0.212 m - 56 mm
e =¢ _*|———[=0.0035* =0.00258
s,2,1,5 “cu3 X 0.212 m
25 '
“62.15 < “yd " 0.00258 < 0.0021739 = False 915" fyd = 434.783 MPa
“6.2.25 = Syd " 0.00217 9 925" fyd = 434.783 MPa
- _ * ) * * * _ *
NRd25= (b9 N s Tt A9 9215 Aso 05,2,2,5)
= - (1 m*0.8%0.212 m * 20 MPa + 0.000754 m> * 434.783 MPa - 0.000754 m> * 434.783 MPo)
=-3395.188 kN

-ANFX

*\ * * * h9 25 * * * *
MRd,2,5 =P " X5 feg 5 *As9 952,15 2157 As9 %5225 215

400 mm - 0.8*0.212 m 2 2
+0.000754 m~ * 434.783 MPa * 0.144 m + 0.000754 m~ * 434.783 MPa * 0.144 m

2

:lm*0.8*0.212m*20MPO*[

=485.267 kN*m

BOD 3 prosty ohyb
Nga35=0kN
* *
As9 fyd *As9 fyd 0.000754 m> * 434.78 MPa + 0.000754 m” * 434.78 MPa
= - =0.0410 m
35 b *X\*f 1 m *0.8*20 MPa
9 cd
d -X
19 735 56 mm - 0.0410 m
€ =g _* =0.0035 * =0.00128
s,3,1,6 "cu3 X 0.0410 m
35 '
— —_ — * —_ *
“63.15<“yd 0.00128 < 0.0021739 = True 0s315= %6315 Eg= 000128200 GPa
=0.257 GPa
d.-x
97 "35 344 mm - 0.0410 m
e =¢ _*|———|=0.0035* = 0.0259
s,3,25 “cu3 X 0.0410 m
35 :
“6.3255 < ©yq = 00259 <0.0021739 = False 0i305" fyd = 434.783 MPa
RN
*\ * * * h9 § X3’5 * * * *
MR35 P9 " " *3 5" Tg 5 *As9 %315 2157 As9 %5325 215

400 mm - 0.8 *0.0410 m 2

2

*434.783 MPa * 0.144 m

=1m*0.8*0.0410 m * 20 MPa * [ ] +0.000754 m2 *0.257 GPa * 0.144 m + 0.000754 m

= 195450 kN *m
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BOD 4

X =d

45 =0.056m

19
9

*

*s4.15 “cu3

4,15  “yd

*o

NRd.45 = As9

*

MRd.4.5 = As.9

BOD 5

— *
NRd,5,5 B As,9
=655.637 kN

— *
MRd,5,5 =0kN*m

N_Rd
0 -9055.6 kN
1 -5831.8 kN
2 -3395.2 kN
3 O kN
4 327.818 kN
5 655.637 kN
Kombinace NyD
K2 -150.86
K3 187.5

K4 86.44
(Table 23)

Body

DIAGRAM

X458
e <e . =0018<00021739 = False

*
95415 “1,

fyd+A

MyD-

nulové pretvoreni "tlacené" vyztuze

d. -x

4,5 344 mm - 0.056 m

0.056 m

=0.0035*

=0.018

415" fyd = 434.783 MPa

2

=0.000754 m~ * 434.783 MPa = 327.818 kN

s,4,1,5

Z, = 0.000754 m2 *434.783 MPa * 0.144 m = 47.206 kN * m

dostredny tlak

2 2

*f *434.78 MPa + 0.000754 m

s9 'yd =0.000754 m

*434.78 MPa

M_Rd
0 kN*m
391 kN*m
485 kN*m
195 kN*m
47.2 kN*m
0 kN*m
MyD+
-1.03
-6.89
-101.93

0.95
0.9
30.67
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Interakcni diagram N[kN]
-10000 +

M[kNm]

-600 600

2.2.1.2. Smér x vodorovna vyztuz

geometrie (pro oba povrchy stejné kryti)

h1o =400 mm

d C 05*@ =50mMm+05*12mm+ 12 mm =68 mm

1,10 ~ “nom,1 * x,rozd,steny * ij,rozd,steny

Odhad prameru vyztuze: @x,rozd,steny =12 mm

le:hlo_dl,IO:A'OO mm - 68 mm = 332 mm

b10 =1m
navrh vyztuze

gx,rozd,stenyl - Qx,rozd,steny =12mm S10°~ 150 mm

4 4
A = = =0.000754 m

s,10
s10 150 mm

kontrola vyztuzeni
-minimaini plocha vyztuzeni

. 2
*
P! Qx,rozd,stenyl 3.142* (12 mm)2
*b *1m
10 2

ctm 2.9 MPa 2
A . =0.26* *pb, *d, =026* — |*1m* 332 mm=0.000501m
s,1,min,10 f 10 10 500 MPa
yk
2
—_ * * _
AS,Z,min,lo =0.0013 blO le =0.000432m
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"WYHOVUJE"  TA¢ 14> M‘“X(As,l,min,lo' As,Z,min,lo)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000754 m2 > MCIX(0.000E)O]. mz, 0.000432 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni
2

— * * —
As,moxlO =0.04 h10 b10 =0.016m

"vyHoVUJE"  if As10 <As max10 _| "VYHOVUJE"  if0.000754 m? <0.016 m* — VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl,mox,lO =3 hlo =1200 mm

sZ,max,lO =400 mm

"VYHOVUJE"  ifs g< Mox(sl,mox,lo' s2,max,1o)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

= VYHOVUJE

— *
®min,10 ~ Mox(l.z Q)x,rozd,stenyl’
=Max(1.2 * 12 mm, 16 mm + 5 mm, 20 mm) = 21 mm
‘ "VYHOVUJE" 1S, >S 10 ‘ "VYHOVUJE"  if 200 mm > 21 mm

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

16 mm + 5 mm, 20 mm)
=VYHOVUJE

Interakéni diagram

BOD O dostredny tlak
th
30

th 400 mm
21,6_ ) _dl,lO_ ) -68mMm=0.132m

400 mm
30

e0 6= Max , 20 mm] = Max[ ,20 mm] =0.02m

€ * Es = 0.0035 * 200 GPa = 700 MPa

Os,O,6 ~*cu3

— * * * *
NRd.0.6 = (blo 10" fed *As10 " %506 2)
- (1 m * 400 mm * 20 MPa + 0.000754 m> * 700 MPa * 2) = -9055.575 kN

— *
MRd,O,l,G =0kN*m
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BOD 1 nulové pretvoreni "tazené" vyztuze
X1,6 = d10 =0.332m
X, ~-d
16 1,10 0.332 m - 68 mm
£ =¢c *| ———|=0.0035* =0.00278
5,16 “cu3 X 0.332m
1,6 '
€ <e ,=0.00278 <0.0021739 = False
s,1,6  “yd
05,1,6 = fyd =434.78 MPa = 434.783 MPa
— *\ * * *
NRd,1.6 = (blo N6 fed T As 10 “s,l,e)
= - (1 m * 0.8 * 0.332 m * 20 MPa + 0.000754 m2 *434.783 MPO) =-5639.818 kN

N\ *
* * * * —hlo >\ Xl’6 * *
MRd1,6 = P10 16 fed 5 *As10 %516 216
400 mm - 0.8 * 0332 m
2

] +0.000754 m2 * 434783 MPa*0.132m

=1m*0.8*0.332m*20 MPG*[
=400.238 kN *m

BOD 2 napéti v tazené vyztuzi na mezi kluzu

“cu3 0.0035
X = * =
10

2,6 + gyd 0.0035 + 0.0021739

] *332mm=0.205m
€
cu3

X267~ 9110
| " |_0.0035 *
%6

=0.00234 < 0.0021739 = False

0.205m - 68 mm
0.205m

°52.1.6  “cu3 ] - 0.00234

52,16 <%y 96216~ fyq = 434783 MPa

Eyd =0.00217 06226 fyd =434.783 MPa

— * ) * * * _ *
NRd2.6 = (blo N6 Ted T P10 92,16 T As 10 "s,z,z,e)

= - (1 m * 0.8 * 0.205 m * 20 MPa + 0.000754 m2 *434.783 MPa - 0.000754 m2 *434.783 MPO)

=-3276.751 kN
N\ *
N X2,6
+

2
400 mm - 0.8 * 0.205 m

2

°5,2.2.6

* *

h
b, *X*x, . *f * 10 A o Yz, +A
26 o s, 10 "s52,16 16 s,10

— *
MRd.2.6 = P10 95226 “16

2. 434.783 MPa * 0.132 m + 0.000754 m2 *434.783 MPa *0.132 m

=1m*0.8*0.205m* 20 MPO*[ ]+0.000754m

=473.467 kN*m

BOD 3 prosty ohyb
Npase=0kN

As10 fyd *As10” fyd 0.000754 m> * 434.78 MPa + 0.000754 m> * 434.78 MPa
36" b o *N*f_, ) 1 m*0.8*20MPa

=0.0410 m
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d - X
1,10 %36 68 mm - 0.0410 m
c = _* = 0.0035 * = 0.00231
s,3,1,6  "cu3 X 0.0410 m
3,6 '
Es,3,1,6 < eyd =0.00231 <0.0021739 = False
—_ * —_ * —_
0316 316" Eg=0.00231 %200 GPa=0.462 GPa
410 %36 332 mm - 0.0410 m
e = _* = 0.0035 * - 0.0249
s,3,26 “cu3 X 0.0410 m
36 :
85’3,2'6 < Eyd =0.0249 < 0.0021739 = False 05,3,2,6 = fyd =434.78 MPa = 434.783 MPa

—_ * * *
Mrd3.6= P10 > %36 " Teg
400

-NFX

[th )
| —_—

36
* * * *
5 J+As,10 53,16 216 510 %5326 2

1,6
2 2

:1m*0.8*0.0410m*20MPa*[

=209.596 kN *m

mm - 0.8 *0.0410 m
+0.000754 m™~ * 0.462 GPa * 0.132 m + 0.000754 m~ * 434.783 MPa * 0.132 m

2

BOD 4 nulové pretvoreni "tlaéené" vyztuze
X4,6 = dl,lO =68 mm =0.068 m
d,.-X
10 "4,6 332 mm - 0.068 m
£ = * =0.0035* =0.0136
s,4,1,6  "cu3 X 0.068 m
4,6 '
5416 < eyd =0.0136 < 0.0021739 = False 416" fyd =434.783 MPa
2

— * —_ * —

NRd,4,6 = As,lO 05416 0.000754 m™ * 434.783 MPa = 327.818 kN
2

—_ * * — * * — *
MRd,4,6 = As,lO 05416 216 0.000754 m™ * 434783 MPa * 0.132 m = 43.272 kN * m
BOD 5 dostredny tlak

2 2

— * * — * *
NRd,5,6 = As,lO fyCI + As,lO fyd =0.000754 m™~ * 434.78 MPa + 0.000754 m~ * 434.78 MPa
=655.637 kN

— *
MRd,5,6 =0kN*m
Body N_Rd M_Rd

0 -9055.6 kN 0 kN*m

1 -5639.8 kN 400 kN*m

2 -3276.8kN 473 kN*m

3 OkN 210 kN*m

4 327.818 kN 43.3 kN*m

5 655.637 kN 0 kN*m
Kombinace NxD MxD- MxD-+
K2 102.87 5.2 -5.59
K3 331 3.36 -2.31
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K4 183.54 34.68 -78.42
(Table 25)

DIAGRAM

Interakéni diagram

NIKN]

-10000

-600

M[kNm]

600

2.2.2. Posouzeni na smyk
2.2.2.1. Sméry svisla vyztuz

(Table 26)

Kombinace VyD NyD VyD

K2 481 kN 150.86 kN 4.81

K3 6.47 kN 187.5kN 6.47

K4 148.17 kN 86.44kN  148.17

C 018 0.12 d d9 344

Rd.c3 T, - 53 1mm

200 200

K3=1+ — | =1+/|—| =1.762
d5’3 344

AS,9 0.000754 m2
¢ .= - - 0.00219
sl.3 b9*d9 1m*344 mm

‘ "VYHOVUJE" iszL3<0-02_‘ "VYHOVUJE"

"NEVYHOVUJE" otherwise

if 0.00219 < 0.02
"NEVYHOVUJE" otherwise

= VYHOVUIJE
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.f

ck,3 ki

2
3

1
2

2 1

v =O.035*K[3]*f [ZJ*IMPG=0.035*1.762[ ]*30[ ]*lMPGZO.ZSOMPG

VRden3 ™| “Rde3” <3

min,3 3 ck,3

3 *b *d9*1MP0

* * * *
¢ K (100 Csl,3 fck,3) 9

1

3

=10.12*1.762 * (100 * 0.00219 * 30)[ ] *1m*344 mm* 1 MPa = 136.304 kN

. =V . *pb_ *d_ =0.280MPa*1m*344 mm=96.221 kN
min,3 min,3 9 9

"VYHOVUIE" VR4 cn3™=Vmin3 _ ‘ "VYHOVUJE"  if 136.304 kN >= 96.221 kN

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUIJE

Vliv normdlové sily
K2

o

\Y

Table26.C2 150.86 kN
= = 438.547 kPa k., ,=0.15

L3 by*dy  1m*344mm 12

*

*b, *d, =136.304 kN + 0.15 * 438.547 kPa * 1 m * 344 mm

Rdc1.3 ™ YRden3 512 cp13 Po " g

= 158.933 kN

"VYHOVUJE" VR 13> Table26B2 | wyHOVUJE"  if 158.933 kN > 4.81 kN

= . . : = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
K3
Table26.C3 187.5 kN
o = = = 545.058 kPa k,.=0.15
P23 p_*d 1m*344 mm 2.2
9 9
— * * * — * * *
VRde23 = VRden3 t K22 Oepa.3 " Py " dg = 136.304 kN + 0.15 ¥ 545,058 kPa * 1m * 344 mm
= 164.429 kN
"WYHOVUJE"  IfVRy o3> Table26B3 | wyHOVUJE"  if 164.429 kN > 6.47 kN VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
K4
Table26.C4 86.44 kN
o = = = 251.279 kPa k., =0.15
cp.3.3 by *dgy 1m*344 mm 3.2

*

*b, *d, =136.304 kN + 0.15* 251.279 kPa * 1 m * 344 mm

VRdc33™ YRden3 K32 9p33 P9 Y9
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=149.270 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise

‘ "WYHOVUJE" VR4 33> Table26.B4 | myyHoVUJE"  if 149.270 kN > 148.17 kN

=VYHOVUIJE

NENI POTREBA NAVRHNOUT SMYKOVOU VYZTUZ

2.2.3. Kotevni a stykovaci délky
2.2.3.1. Smeér y svisla vyztuz

Kotveni
ny 5=07
51 %5 L
fctk,0,05 2.0 MPa
fd5=cts " — 1* [1—5] = 1.333 MPq

c

f =225*0.7*1*1.333 MPa = 2.1 MPa

—_ * * *
bd5= 222" M 5" 5 feg s

Qy,rozd,stenyl fyd 12 mm 434.78 MPa

Ibdrqd5= * = * =621.118 mm
' 4 fbd,5 4 2.1 MPa
Lbdrqd,5 = RoundUp(Ibdrqd’S) = RoundUp(621.118 mm) = 622 mm
Stykovdni
&1,5 =1 &2,5 =1 (x3’5 =1 (x5’5 =1 (x6’5 =15
— * * * * * —_ * * * * * —_
IO,5 = @,1’5 Q’2,5 u3,5 0(5,5 a6,5 Lbdrqd,5 =1*1*1*1*15*622mm =933 mm
Lo'5 = RoundUp(Io’s) =933 mm
—_ * * *

I0,min,5 - MGX(O'G “6,5 |‘bdrqd,5’ 15 Qy,rozd,steny’ 200 mm)

=Max{0.6 * 1.5 * 622 mm, 15 * 12 mm, 200 mm) = 559.8 mm

"WYHOVUJE"  flog>lg ming ‘ "VYHOVUJE"  if 933 mm >559.8 mm
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE
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2.2.3.2. Smér x vodorovna vyztuz

Kotveni
n1'6 =0.7
=1 6L
1cCtk,0,05 2.0 MPa
fd6=ct6 " — 1+ [T] = 1.333 MPa

C

f =225*0.7*1*1.333 MPa = 2.1 MPa

—_ * * *
bde =222 16" N6 fetde

Qx,rozd,stenyl fyd 12 mm 434.78 MPa
lbdrqd6= * = * =621.118 mm
' 4 fbd,6 4 2.1 MPa
Lbdrqd,G = RoundUp(lbdrqd,G) =622 mm
Stykovdni
OLl,G: 1 OL2’6= 1 OL3’6= 1 OL5’6= 1 OL6’6= 1.5

I =1*1*1*1*15*622mm =933 mm

— * * * * *
06~ %16 “26 “36 “56 “66 bdrqd6
Log* RoundUp(Io’G) = RoundUp(933 mm) = 933 mm

*

— * *
IO,min,6 B MGX(O'3 “6,6 I‘bdrqd,6’ 15 st,rozd,stenyl’ 200 mm)
=Max(0.3 * 1.5 * 622 mm, 15 * 12 mm, 200 mm) = 279.9 mm

"WYHOVUJE" Ly s> lg mine ‘ "VYHOVUJE"  if 933 mm >279.9 mm

) ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

value3 =
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2.2.4. Posouzeni na MSP

Okraje (Tridy) MSP
Vsechny MSP

MxD-
D
L
i
B
Wy S61
Poloha: V uzlech s primérovanim n: >
‘makrg. Natoceni a é
LSS-Plochy
MxD+
‘
T
s g
s
uz 3
L
>
NxD

o [kN/m] [

\ A
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Vsechny MSP
MyD-

2D vaitini sily -
Hodnoty: myo- E
i E
on £
£ =
Vybér: S61 tA'
Poloha: V' uz\vech‘ s Drﬁ‘mérvvém'rv’ na

makrg. Natoceni
-Plochy

MyD+

v

2D viitkni sily
myoe

myo+ [kNm/m]

ybér: S61
Polohp: V uzlech s primérovénim na
makro. Natogeni planrniho systému:
Y

/

NyD

2D witini sily

Hodnty: nyo. E
Lineafni vypotet H
Trida{Viechny MSP 15207 g &,
Extré: Ne o008 2
Vybér: S61 =

Polohg: V uzlech s primérovénimina =
makrg. Natoceni planarniho systému:
L5S-Plochy

/

\
N




FAKULTA gEiElY

STAVEBNI 77 /130

a zdénych konstrukci Bakalarska prace 2025 / Staticky vypodet 2.8ast

(Uvedeno v absolutnich hodnotdch)

(Table 27)

Kombinace [MxD-  MxD+ NxD MxD-  MxD+ [MyD- MyD+ NyD MyD-  MyD+
Char  Char Char Kvazi Kvazi |Char Char  Char Kvazi Kvazi

K2 3.88 416 76.16 3.99 4.28 0.71 0.77 111.83 0.73 0.79
K3 2.49 1.71 245.15 2.01 2.1 0.66 5.11 13881 0.53 4.18
K4 25.69 58.1 13592 20.66 46.98| 22.72 755 6398 18.29 60.46

2.2.4.1. smer x

(Table 28)

Kombinace MxD Nx
Charakteristicka 58.1 kN*m 245.15 kN
Kvazistdla 46.98 kN*m

Omezeni napéti v betonu a ve vyztuzi
Es 200 GPa
o _= = = 6.061
e/ E 33 GPa
cm

2
— * — * —
AC,C,7_b10 hlo—lm 400 mm=0.4m

2
AS,S,7 = As,lO =0.000754 m

a ,=04 m2 +0.000754 m2 *6.061 = 0.405 m2

— *
=A SS7 e7

A7 Rccrt
h
10 400 mm

GC,C’7 = ) = ) =0.2m

A

2

* * *
Acc7 %7t Y%7 (As,s,7 le) 0.4m%*0.2m +6.061 * (0.000754 m® * 332 mm)

a._= =

gi,7
Ai,7 0.405 m2

=0.201lm

1 3 1 3 4
— | —— | * * _ % % _
lc,c,7_[12] b0 Mo -[12] 1 m * (400 mm)~ = 0.00533 m

2 2
_ * _ * * _
b7 ce7 e ("gij Oc,c,7) T 07 [AS,SJ (dlo Ogi,7) ]
4 2 2 2 2
=0.00533m +0.4m°*(0.201 m-0.2m)” +6.061 *|0.000754 m* * (332 mm - 0.201 m)

=0.00541 m4

Napéti v betonu

*
Table28.c2Y) | TOPl€28B2%a 245.15kNY) (58.1 kN *m *0.201 m
A7 L7 0.405 m? 0.00541 m”

°cc17”

= 1557.112 kPa
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f f = 2.9 MPa = 2900 kPa

ct,eff,1,7 ~etm

"VYHOVUJE TRHLINY NEVZNIKNOU" o g o <f o1 5
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1557.112 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table28.B2 * (hlo - Ggi,7j

°cc27”

Ai,7 Ii,7

Table28.C2
+

245.15 kN 58.1 kN * m * (400 mm - 0.201 m)
+ =2737.006 kPa

0.405 m2 0.00541 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" 0 57 <fy e g 5
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2737.006 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi
Table28.B2 58.1 kN * m
e = =
kd7  Table28.C2  245.15kN

e7 = ekd,7 + OC,C] =0237m+0.2m=0437m

=0.237 m

[ 0Le,7

Table28.C2 ] Aiz" (O'gij ) e7) ’ (Ggij ) le)
- | * 1 +
i,7

()' =
S.S,1,7
[ A

*6.061
0.405 m2

=12110.255 kPa

[ 245.15 kN ] np 0.405 m? * (0.201 m - 0.437 m) * (0.201 m - 332 mm)
—_— +

0.00541 m4

‘ "VYHOVUJE"  Hfoggq7<087f, ‘ "VYHOVUJE"  if 12110.255 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

Table28.C2 ] Aiz” (Ggi,7 - 87) ’ (091,7 - dlo)
—— T *|1+

o =
S.S.2,7
[ A7
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*6.061

0.405 m2 0.00541 m4

=12110.255 kPa

[ 245.15 kN ] o 0.405 m? * (0.201 m - 0.437 m) *(0.201 m - 332 mm)
=|— +

‘ "WYHOVUJE"  ifogg,7<087f, | "WYHOVUJE"  if 12110.255 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

2.2.4.2. smery

(Table 29)

Kombinace MyD Ny
Charakteristickd 75.5 kN*m 138.81 kN
Kvazistdla 60.46 kN*m

omezeni napéti v betonu a ve vyztuzi

Es 200 GPa
o o= = =6.061
e8 E 33 GPa
A =b_*h :lm*400mm=04m2
CC8 9 9 ’
2
AS,S,S = As,9 =0.000754 m
=A + A * o =04m2+0000754m2*6061=0405m2
i,8 C,.CS8 S5S8 e8 ) ’ '
h9 400 mm
a =—=——=02m
c,c8 2 2
* * *
AC,C,8 Olc.c,8 * 0Le,8 (AS,S,S d9) 0.4 m2 *0.2m+6.061* (0.000754 m2 * 344 mm)
a..= =
gi.8 A 2

i,8 0.405 m
=0.202 m ... vyska tlacené ¢dsti betonu

1 3 1
I =|l— |[*b.*h_ =~ =
cc8 12 9 9 12

4

]* 1 m * (400 mm)3 =0.00533 m

+ A

2
— * _ *
islccatPccs (Ggi,8 Oc,c,8) T8

2
* -
Asss (d9 ogi,8) ]
4 2, 2 . 2, 2
=0.00533m" +0.4m* *(0.202m-0.2 m)” +6.061 *|0.000754 m* * (344 mm - 0.202 m)

=0.00543 m4
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Napéti v betonu
*
Tob|e29.c2] Table29.82%a_; o [ 138.81 kN ] [75.5 kN * m * 0.202 m ]
o = - = -
C.C18
Aig h8 0.405 m? 0.00543 m*

= 2461.897 kPa

ot eff 1.8 = fetm = 2:9 MPa = 2900 kPa

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o 1 g<f ot g

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2461.897 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table29.B2 * (hg - O'gi,s)

°c.c28”

Table29.C2
+

Ai,8 Ii,8

= 3102.853 kPa

2

[ 138.81 kN ] [75.5 kN * m * (400 mm - 0.202 m)
+
0.405m

0.00543 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" o o5 g <f g1 g
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 3102.853 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= NEVYHOVUJE TRHLINY VZNIKNOU

Napéti ve vyztuzi
Table29.B2  755kN*m

e = =
kd8  Table29.C2  138.81 kN
e =0544 mMm+0.2m=0.744 m

=0.544 m

8~ %kdg %8

*
o
| e,8

Table29.C2 ] Aig” (Ggi,s - es) ’ (Ggi,s - d9)
*|1 4+
i8

o =
SS5,1.8
[ Ais

138.81 kN 0.405 m2 *(0.202 m - 0.744 m) *(0.202 m - 344 mm)
== |*[1+ * 6.061

0.405 m2 0.00543 m4

= 14047.668 kPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

‘ "WYHOVUJE"  Togqqg<08%f | "WHOVUJE"  if 14047.668 kPa < 0.8 * 500 MPa
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Table29.C2

o =
S.S.2.8
[ Ais

] Ag*(9is %) " (%gig %)
*11+

0.405 m2 *(0.202 m - 0.744 m) * (0.202 m - 344 mm)

*

OCe,8

Ii,8

0.405 m2
= 14047.668 kPa

138.81 kN
=|————|*|1+

=VYHOVUJE
c,eff,1

Ac,eff,l - b9 c.eff,1

Assgttl

"WYHOVUJE" oG g g<08%f), ‘ "VYHOVUJE"
"NEVYHOVUJE" otherwise

h = Min| 2.5 * (hg - dg),

= Min[Z.S * (400 mm - 344 mm),

2*

0.00543 m4

"NEVYHOVUJE" otherwise

posouzeni Sifky trhlin

hg-X35 hg

3 2
400 mm - 0.0410 m 400 mm
3 S22
2

J: 0.120 m

*h =1m*0.120m=0.120m

2. 2 2

p, 1  0.000754m™ +0 *Om

= = 0.00630

pp,eff,l -

ct,eff,2,1

t,
h

9517 "d197

Ac,eff,l
f =05*f =0.5*2.9 MPa = 1450 kPa
ctm

9 400 mm

_ *
95518 “t1

0.120 m2

k 1= 0.6 ... dlouhodobé zatizeni

-56 mMm =0.144 m

fct,eff,2,1

pp,eﬁ‘,l

€ / =
rozdil,smcm,1

1450 kPa
14047.668 kPa - 0.6 * | ———

E
S

] *(1 +6.061 * 0.00630)

0.00630
=-0.000647

200 GPa

*6.061

if 14047.668 kPa < 0.8 * 500 MPa
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] _ | “ss18
rozdil.smem,1  f rozdil,smem, 1~ 0 E,
valuel3 =
755,18
0.6 *| —— | otherwise
Es
] 0.000647 o= 0.6 * [ 14047.668 kPa ]
f if -0. >=0.
rozdil,smcm,1 200 GPa
- =0.0000421
14047.668 kPa
67 otherwise
200 GPa
k11 =0.8
k21 =05
k31 =34
k41 =0.425
. . . . ®y,rozd,stenyl
Srmaxl =431 Chom,1 T K11 K1 Ky ,
p,eff,1
m
=3.4*50mm+0.8*05*0.425*| — [=0.494 m
0.00630
W, . =S * valuel3 = 0.494 m * 0.0000421 = 0.0208 mm
k,1 r,max,1
hO = 5.4 m ..vyska hladiny vody
h9,1 = h9 =04 m
hO 54 m
—— =—"2=135
h9,l 0.4m
interpolace mezi hodnotami
hO
pro <=5 ""Wk,mcx,l =0.2 mm
9,1
hO
pro o >=35 ""Wk,mox,l =0.05mm
9,1
Wk,mox,l =0.1575 mm
"VYHOVUJE" if w > W "VYHOVUJE" if 0.1575 mm > 0.0208 mm
J k,max,1 k,1_ J ! = VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
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2.3. Stena technické mistnosti
2.3.1. Posouzeni na MSU

Okraje (T¥idy) MSU
NyD

" o kN/m]

o [kNm/m]
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2D vnitini sily
iodnoty: no.

Linedrni vypotet

Trida: Viechny MSU

Extrém: Ne

Vybér: S51..554, S60

Poloha: V uzlech s priimérovanim na

makro. Natoteni planariho systému:
LSS-Plochy

MxD-

2D vniténi sily
Hodnoty: mso-
Linedrni vypocet
THida: Viechny MSU
Extrém: Ne

Vybér: 551..554, S60
Poloha: V uzlech s prémrovanim na
makro. Natocen! plandrniho systému:
Lss-Plochy

MxD+

2D vt sily
Hodnoty: mu
Linedmi vypodet
THida: Véechny MSU
Extrém: Ne

Vybér: $51..554, S60
Poloha: V uzlech s primérovénim na
makro. NatoZen planamiho systému:
LSS-Plochy

2

fho- [kNm/m]

s [kNm/m]
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Hodnoty z jednotlivych kombinaci

(Table 30)

Kombinace NyD MyD- MyD+ NxD MxD- MxD+

K2 -74.68 26.98  -22.74 127.26 3401 -26.74
K3 179.71 243  -3867 137.65 6.04 -8.4
K4 199.07 196 -37.16 143.26 592 -10.24

2.3.1.1. Smeér y svisla vyztuz

geometrie (pro oba povrchy stejné kryti)

h11:400 mm

d C +05*@ =50mm +0.5* 12 mm =56 mm

1,11 - nom,1 y,TM,steny

Odhad prameéru vyztuze: =12 mm

ij,TM,steny

d11 = h11 - dl,ll =400 mm - 56 mm = 344 mm

bllzlm

navrh vyztuze

¢y,TM,steny1 - ¢y,TM,steny =12 mm

511 =150 mm

. 2
*
P! gy,TM,stenyl 3.142* (12 mm)2
P *boy . *1m

s,11
sll 150 mm

kontrola vyztuzeni
-minimdlni plocha vyztuzeni

_ * * * _
As1min11= 02677 P11 791170207 T e
yk
2

—_ * * —_
=0.0013 b11 dll =0.000447 m

fctm *[ 2.9 MPa

As,2,min,11

"WYHOVUJE"  TAg > MOX(As,l,min,ll’ As,Z,min,ll)
"NEVYHOVUJE" otherwise

"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
As, ox11_0'04 h11 b11—0.016m

A = = =0.000754 m

] *1m*344 mm = 0.000519 m2

"VYHOVUJE" if 0.000754 m2 > MCIX(0.000519 mz, 0.000447 mz) = VYHOVUJE
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‘ "WYHOVUJE" A 19 <A¢ nax11_| "VYHOVUE" £ 0.000754 m2 < 0.016 m> _ VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

—_ * —_
sl,mox,11_3 hll_ 1200 mm

sZ,mox,ll =400 mm

‘ "VYHOVUJE" 'f511<M°X(51,mox,11’ sZ,mox,ll)

"NEVYHOVUJE" otherwise

"VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)
- ) = VYHOVUJE
"NEVYHOVUJE" otherwise

= Mox(l.z * @ 16 mm + 5 mm, 20 mm) =Max(1.2 * 12 mm, 16 mm + 5 mm, 20 mm)

“min, 11
=21 mm
‘ "VYHOVUJE"  ifsqq>s .y _ ‘ "YHOVUJE"  if 150 mm > 21 mm

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

y,TM,steny1’

=VYHOVUIJE

Interakéni diagram

BOD 0 dostredny tlak

h11 400 mm

e = Max
0.7 [ 30 30

h11 400 mm
2177— T _dl,ll_ T -56mm =0.144m

,20 mm} = Max[ ,20 mm] =0.02m

€ * Es = 0.0035 * 200 GPa = 700 MPa

9507 “cu3

_ * * * *
NRd,07 = (bll hi1 " fea P11 %507 2)

= - (1 m * 400 mm * 20 MPa + 0.000754 m2 *700 MPa * 2) =-9055.575 kN

—_ *
Mrdo.17 = 0KN™m

BOD 1 nulové pretvoreni "tazené" vyztuze

X1,7 = d11 =0.344 m

. X17791.11 .
‘17 s | T | 0.0035
17

=0.00293 < 0.0021739 = False

0.344 m - 56 mm
0.344 m

] =0.00293

®s,1,7 < “yd

017" fyd =434.783 MPa

_ *\ K * *
(b11 N2 et A1 "s,1,7)
2

NRd.1,7 =

= - (1 m * 0.8 * 0.344 m * 20 MPa + 0.000754 m™ * 434.783 MPG) =-5831.818 kN
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_ *
TP = e =2 T
1,7 cd s, 11 "s,1,7 1,7

MRa,1,7 = P11 5
400 mm - 0.8 * 0.344 m 2
=1m*0.8*0.344 m* 20 MPa * » +0.000754 m* * 434.783 MPa * 0.144 m
=390.655 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035

X =|—|* = *344 mm=0.212m

27 e _+e 11 { 0.0035 + 0.0021739

cu3d  “yd
X57791 11 0.212 m - 56 mm

c =¢ _*|—————|=0.0035* =0.00258

s,2,1,7  “cu3 X 0.212m

2.7 '

35,2,1,7 < eyd =0.00258 < 0.0021739 = False 05,2,1’7 = fyd =434.783 MPa

35’2’2’7 = eyd =0.00217 0572’2’7 = fyd =434.783 MPa

- _ * 0\ * * * _ *
NRd2.7 = (b11 N A1t 95217 Ps1t 05,2,2,7)
- - (1 m*0.8*%0.212 m * 20 MPa + 0.000754 m> * 434.783 MPa - 0.000754 m> * 434.783 MPq)
= -3395.188 kN

* A *

o\ *
1172 %7 . .
A1 %5217 F171Ps11 95227 %17

h
M =b, ., *XN*x, *f *
Rd,2,7 11 2,7 cd 2
400 mm - 0.8%0.212 m 2 2
" +0.000754 m“ * 434.783 MPa * 0.144 m + 0.000754 m“ * 434.783 MPa * 0.144 m

=1m*0.8*0.212m*20MPO*[

=485.267 kN*m

BOD 3 prosty ohyb
NRd,3,7 =0 kN
* *
As11 Tyd *As11 Tyd 0000754 m? * 434.78 MPa + 0.000754 m> * 434.78 MPa
X = =
3,7 x\ * * *
b11 A fcd 1m*0.8*20MPa
=0.0410m
d - X
1,11 "3,7 56 mm - 0.0410 m
€ =¢ *| — |=0.0035* =0.00128
s,3,1,7 “cu3 X 0.0410 m
3,7 '

—_ —_ — * —_ *
85’3’1’7 < ayd =0.00128 < 0.0021739 = True 0573’1’7 = 55’3,177 Es =0.00128 * 200 GPa
=0.257 GPa

d,, -x
11 "3,7 344 mm - 0.0410 m
€ =c *| — |=0.0035* =0.0259
s,3,2,7 “cu3 X 0.0410m
3,7 ’
65’3’2,7 < €yd =0.0259 < 0.0021739 = False 05’3,2’7 = fyd =434.783 MPa
RN 2
*\ % * * hll § X3’7 * * * *

MRd;3,7 = P11 "2 %37 " Teg 5 tAS117 %317 217 As11 %327 P17
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=1m*0.8*0.0410m*

=195.450 kN * m
BOD 4 nu

d

X477 %11

*

*s4.17  “cu3

€

s,4,1,7 yd

*

NRd,4,7 - As,ll

*

MRd,4,7 - As,11

BOD 5

— *
NRd,5,7 B As,ll

— 655.637 kN
MRd.5.7

N_Rd
0 -9055.
1 -5831.
2 -3395.
3
432781
5 655.63
Kombinace NyD
K2
K3
K4
(Table 32)

Body

DIAGRAM

<e ,=0.018<0.0021739 = False

-74.68
179.71
199.07

400 mm - 0.8 * 0.0410 m
2

2

2 *434.783 MPa * 0.144 m

+0.000754 m~ * 0.257 GPa * 0.144 m + 0.000754 m

20 MPa *

lové pretvoreni "tlacené" vyztuze

=0.056m

d,.-Xx

11 47 344 mm - 0.056 m

0.056 m

=0.0035* [ ] =0.018

X4.7

f

=434.783 MPa
yd

95417

=0.000754 m2 *434.783 MPa = 327.818 kN
s,4,1,7

o

2

z, 4= 0.000754 m™ * 434.783 MPa * 0.144 m = 47.206 kN * m

*
95417 “1,

dostredny tlak

2

2 *434.78 MPa

*f =0.000754 m"~ * 434.78 MPa + 0.000754 m

f 11 yd

yd+As,

=0kN*m

M_Rd
0 kN*m
391 kN*m
485 kN*m
195 kN*m
47.2 kN*m
0 kN*m
MyD- MyD+
26.98 -22.74
2.43 -38.67
196 -37.16

6 kN
8 kN
2 kN
0 kN
8 kN
7 kN
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Interakéni diagram NEKN]
-10000 +
M[kNm]
-6’]0 690
2.3.1.2. Smér x vodorovna vyztuz

geometrie (pro oba povrchy stejné kryti)
h, ., =400 mm

12

— * — * —
d1’12 = Cnom,l +0.5 QX,TM,steny + Qy,TM,steny =50mm+0.5*12mm + 12 mm = 68 mm
Odhad prdmeéru vyztuze: Qx,TM,steny =12 mm
d12 = h12 - dl,12 =400 mm - 68 mm = 332 mm
b12 =1m
navrh vyztuze
¢x,TM,steny1 - ij,TM,steny =12mm *127 150 mm
. 2
*
P! QSX,TM,stenyl [ 3.142 * (12 mm)2 ]
* * 1 m
4 12 4 2

A = = =0.000754 m

s,.12 s 150 mm

12
kontrola vyztuzeni
-minimdlni plocha vyztuzeni
fctm 2.9 MPa 2

A . =0.26* *b,,*d,, =026 — [*1m*332 mm=0.000501 m

s,1,min,12 f . 12 712 500 MPa

Yy

- on e
A2 min12 = 00013 % b, *d,, =0.000432 m
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"WYHOVUJE"  TA¢ 15> M‘“X(As,l,min,lz' As,2,min,12)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.000754 m2 > MCIX(0.000E)O]. mz, 0.000432 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni
2

— * * —
As,mole =0.04 h12 b12 =0.016m

"WYHOVUJE"  [TA¢ 15 <A¢ nax12 | "VYHOVUIE"  if 0000754 m? < 0.016 m> _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

_ * —_
sl’qu,12 =3 h12 =1200 mm

sZ,max,lZ =400 mm

"VYHOVUJE"  ifs 5 < Mox(sl,mox,lz' sz,qu,lz)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1200 mm, 400 mm)

"NEVYHOVUJE" otherwise

= VYHOVUJE

— *
Smin12 = Mox(l.z @

=21 mm
‘ "VYHOVUJE" if 54 > smin,12 _ ‘ "VYHOVUJE" if 200 mm > 21 mm

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= *
x,TM,steny 1’ 16 mm + 5 mm, 20 mm) =Max(1.2 * 12 mm, 16 mm + 5 mm, 20 mm)

= VYHOVUIJE

Interakéni diagram

BOD O dostredny tlak
h12
30

h12 400 mm
21,8_ ) _d1,12_ ) -68mMm=0.132m

400 mm
30

e0 8= Max , 20 mm] = Max[ ,20 mm] =0.02m

€ * Es = 0.0035 * 200 GPa = 700 MPa

Os,O,8 ~*cu3

— * * * *
NRd.0.8~ (blz h1o " fed*Ps12 " %508 2)

= - (1 m * 400 mm * 20 MPa + 0.000754 m2 *700 MPa * 2) =-9055.575 kN

— *
MRd,O,l,8 =0kN*m
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BOD 1 nulové pretvoreni "tazené" vyztuze
X1,8 = d12 =0.332m
X, o-d
1,8 1,12 0.332 m - 68 mm
£ =¢c *| ———|=0.0035* =0.00278
51,8 “cu3 X 0.332m
1,8 '
€ <e ,=0.00278 <0.0021739 = False
5,1,8  “yd
05,1,8 = fyd =434.78 MPa = 434.783 MPa
— *\ * * *
NRd,1.8= (blz N g A1 “s,l,s)
= - (1 m * 0.8 * 0.332 m * 20 MPa + 0.000754 m2 *434.783 MPO) =-5639.818 kN

N\ *
* * * * —hlz >\ Xl’8 * *
MRa,1.8 P12 N " *18" fed 5 *As12 %518 %18
400 mm - 0.8 * 0332 m
2

] +0.000754 m2 * 434783 MPa*0.132m

=1m*0.8*0.332m*20 MPG*[
=400.238 kN *m

BOD 2 napéti v tazené vyztuzi na mezi kluzu

“cu3 0.0035
X = * =
12

2,8 + gyd 0.0035 + 0.0021739

] *332mm=0.205m
€
cu3

X8 9112
| " | _0.0035 *
%28

=0.00234 < 0.0021739 = False

0.205m - 68 mm
0.205m

°52.1.8 " “cu3 ] - 0.00234

%5218 <%y 96218 " fyq = 434783 MPa

Eyd =0.00217 228" fyd =434.783 MPa

— * ) * * * _ *
NRd2.8~ (blz N X g Tt As12 %5018 Ps12 "s,z,z,s)

= - (1 m * 0.8 * 0.205 m * 20 MPa + 0.000754 m2 *434.783 MPa - 0.000754 m2 *434.783 MPO)

=-3276.751 kN
N\ *
N X2,8
+

2
400 mm - 0.8 * 0.205 m

2

°5,2,2.8"

h
12
* * * * * * * *
by AT X8 g [ As12 %5218 Z181%s12 95228 %18

MRd.2.8 = P12

2. 434.783 MPa * 0.132 m + 0.000754 m2 *434.783 MPa *0.132 m

=1m*0.8*0.205m* 20 MPO*[ ]+0.000754m

=473.467 kN*m

BOD 3 prosty ohyb
Ng3g=0kN

As12” fyd *As12” fyd 0.000754 m> * 434.78 MPa + 0.000754 m> * 434.78 MPa
387 b, *N*f_, ) 1 m*0.8*20MPa

=0.0410 m
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d -X
1,12 738 68 mm - 0.0410 m
e e _* = 0.0035 * =0.00231
s,3,1,8 “cu3 X 0.0410 m
38 '
Es,3,1,8 < eyd =0.00231 < 0.0021739 = False
— * —_ * —
0318 318" Eg=0.00231 %200 GPa=0.462 GPa
d12 %38 332 mm - 0.0410 m
e e =0.0035 * = 0.0249
s,3,28 “cu3 X 0.0410 m
38 '
85’3,2'8 < Eyd =0.0249 < 0.0021739 = False 05,3,2,8 = fyd =434.78 MPa = 434.783 MPa
N2
* * *f * h12 >\ X3,8 * * * *
MRa3.8 P12 " N *38" feq 5 *As12 95318 2187 As12 %5328 218
400 mm - 0.8 *0.0410 m

2 2

:1m*0.8*0.0410m*20MPa*[

=209.596 kN *m

BOD 4 nulové pretvoreni

X4,8 = dl,12 =68 mm =0.068 m
d

127 %

4.8

—_ *
54,18~ “cu3 N
48

“5,4,1,8 = “yd

*o

NRd.48~ 12 %5418

* z

—_ *
MRa.48="s12 %sa18 21,

BOD 5 dostredny tlak

f *f

— *
NRd,5,8 B As,12
=655.637 kN

OkN*m

yd " As,12

MRa,5.8~

N_Rd
0 -9055.6 kN
1 -5639.8 kN
2 -3276.8kN
3 0 kN
4 327.818 kN
5 655.637 kN
Kombinace NxD
K2 127.26

M_Rd
0 kN*
400 kN*
473 kN*
210 kN*
43.3 kN*

Body

MxD-
34.01

=0.0035* [

=0.0136 <0.0021739 = False

=0.000754 m

8=

yd

+0.000754 m™~ * 0.462 GPa * 0.132 m + 0.000754 m~ * 434.783 MPa * 0.132 m

|

"tlacené" vyztuze

2

332 mm-0.068 m
0.068 m

] =0.0136

95418 fyg= 434783 MPa
2« 434.783 MPa = 327.818 kN

0.000754 m2 *434.783 MPa *0.132 m =43.272kN*m

2

=0.000754 m 2

*434.78 MPa + 0.000754 m™ * 434.78 MPa

m
m
m
m
m
0 kN*m

MxD+
-26.74
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K3 137.65 6.04 -8.4
K4 143.26 5.92 -10.24
(Table 34)
DIAGRAM

Interakéni diagram

N[KN]

-10000 +

M[kNm]

-600 600

2.3.2. Posouzeni na smyk
2.3.2.1. Smeér y svisla vyztuz

(Table 35)

Kombinace VyD NyD Vyd

K2 91.97 kN  74.68 kN 91.97

K3 63.61 kN 179.71 kN 63.61

K4 60.49 kN 199.07 kN 60.49

C > 012 d " 344
Rd,c.4 N - 54 1mm
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As11 0.000754 m?
Coa™ - = - =0.00219
’ b11 d11 1m?* 344 mm
"VYHOVUJE"  ifC 4, <002 | "wyHOVUJE"  if0.00219 < 0.02
: - ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
fiq=30
2 1 2 1
3 2 3 2
v_. . =0035*K * f * 1 MPa =0.035*1.762" ~ 7 * 30" 7 * 1 MPa = 0.280 MPa
min,4 4 ck,4
[ 1 ]
3
— * * * * * * *
VRd.cna = |“Rdica” K4 (100 Cola fck,4) byq"dyq "1 MPa

=10.12* 1.762 * (100 * 0.00219 * 30)[

Vmin,4 - Vmin,4

"VYHOVUJE"

"NEVYHOVUJE" otherwise

1

3] *1m*344 mm * 1 MPa = 136.304 kN

* b11 * d11 =0.280 MPa* 1 m* 344 mm =96.221 kN

tVedena ™ Vmina | "VYHOVUJE"  if 136304 kN >= 96.221 kN
| "NEVYHOVUJE" otherwise

= VYHOVUJE
Vliv normdlové sily
K2

Table35.C2 74.68 kN
o = = =217.093 kPa k, ,=0.15

cpld p  *d 1 m*344 mm 1.4
11 “11

— * * * — * * *
Vede14 ™ VRdena K14 " Oepa4 P11 " d1q = 136:304KN +0.15 % 217.093 kPa * 1 m * 344 mm
= 147.506 kN

"VYHOVUJE" VR 14> TabIe35B2 | wyHOVUJE"  if 147.506 kN > 91.97 kN
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE
K3

Table35.C3  179.71 kN
o = = = 522.413 kPa k, ,=0.15

cp.24  p  *d 1 m* 344 mm 2,4
11 “11

— * * * — * * *

Vede24 ™ VRdena * 524" Oepa4 P11 " d1q = 136:304KN +0.15 ¥ 522,413 kPa * 1 m * 344 mm

=163.260 kN
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‘ "VYHOVUJE"  ifVpy 54> Table35B3 | nyHOVUJE"  if 163.260 kN > 63.61 kN

"NEVYHOVUJE" otherwise - "NEVYHOVUJE" otherwise
=VYHOVUJE
K4
Table35.C4 199.07 kN
o = = =578.692 kPa k,  =0.15
cp.3.4 b, *d,,  1m*344mm 3.4

*

*d,, =136.304 kN + 0.15*578.692 kPa * 1 m * 344 mm

—_ *
VRdc34~ VRdena TK34  9cp3a P11 %11

=166.164 kN

"VYHOVUJE" VR4 34> Table35.B4 | nyyHOVUJE"  if 166.164 kN > 60.49 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE

NENI POTREBA SMYKOVA VYZTUZ

2.3.3. Kotevni a stykovaci délky
2.3.3.1. Smer y svisla vyztuz

Kotveni
n1'7 =0.7
np7=1 %71
fCtk,0,05 2.0 MPa
fctd,7 = act,7 * '\{— =1 [T] = 1.333 MPa

C

f =2.25*0.7*1*1.333 MPa = 2.1 MPa

— * * *
bd7 =222 M1 7 M 7 4.7

%y TMsteny1 fyd 12mm) ( 434.78 MPa
hodrqd7 = irenls * - 621.118 mm
’ 4 bd.7 4 2.1 MPa
Lodrqd,7 = RoundUp(lIOOIrOI d’7) = RoundUp(621.118 mm) = 622 mm
Stykovdni
0L1’7 =1 0L2’7 =1 0L3’7 =1 0L5’7 =1 0L6’7 =15

I =1*1*1*1*15*622mm =933 mm

— * * * * *
07° %7 %27 %37 %57 %67 bdrqd7
L0,7 = RoundUp(IOJJ =933 mm

—_ * * *
lomin7 =Mox(06 % o 5 * Ly g g7+ 15 2y TM.steny 290 mm)

=Max(0.6 * 1.5 * 622 mm, 15 * 12 mm, 200 mm) = 559.8 mm




FAKULTA gEiElY

STAVEBNI

a zdénych konstrukci

Bakalaiska prace 2025 / Staticky vypotet 2.&4st 96 /130

"VYHOVUJE"  fLly5>15 "VYHOVUJE"  if 933 mm > 559.8 mm
‘ J 0,7~ '0,min,7 _ J i — VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

2.3.3.2. Smer x vodorovna vyztuz

Kotveni
n1,8 =0.7
ng=1 gL
fCtk,0,05 2.0 MPa
fctd,8 = OLCt,8 * «(— =1* [1—5] = 1.333 MPa

c

f =225*0.7*1*1.333 MPa = 2.1 MPa

—_ * * *
bdg =222 "M 8" g fera g

gx,TM,stenyl fyd 12 mm 434.78 MPa
Ibdrqd8= * = * =621.118 mm
, 4 fbd,8 4 2.1 MPa
Lbdrqd,8 = RoundUp(Ibdrqd,S) =622 mm
Stykovdnf
(Xl,8 =1 &2’8 =1 0L3’8 =1 OL5,8 =1 OL6,8 =15

I =1*1*1*1*15%622mm =933 mm

—_ * * * * *
087 %8 %28 “38 “58 %68 ‘bdrqds
LO,S = RoundUp(ons) = RoundUp(933 mm) = 933 mm

— * * *
lo.ming = MX(0:3* g g™ Ly graagr 15 * 2y Thsteny 1’ 200 M)
=Max(0.3 * 1.5 * 622 mm, 15 * 12 mm, 200 mm) = 279.9 mm

"WYHOVUJE"  flog>lg ing ‘ "VYHOVUJE"  if 933 mm > 279.9 mm

n " . =VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

valueb =
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2.3.4. Posouzeni na MSP

Okraje (Tridy) MSP
Vsechny MSP
MxD-

MxD+

NxD
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Vsechny MSP
20 vitini sily =
Hodnoty: myo. E
Linedi vipocet £
Trida: Véechny MSP z
rém: Ne =
Vybér: S51..554, S60 E E
Poloha: V uzlech s prlimérovénim na A}
makro. Natocen! planarniho systému: N
LsS-Plochy
2D vnitini sily =
Hodnoty: m, . E
Linearni vipocet N
Trida: Viechny MSP % £
trém: Ne 200 M =
Vybér: S51.554,560 400 M\ &
Poloha: V uzlech s prdm&rovénim na N €
makro. Natocen! planarniho systému: \
Lss-Plochy 800
10001
1200 [
L7 1400
N 1600
1800
2000
200
2400
2600
2012
AV
N7 :
2D vnitini sily -
Hodnoty: nyo . E
Lineari vipoc . 2
Tida: Véechny MSP. 20508 gy X,
trém: Ne o0 [ 2
Vybér: S51..554, 560 16000 B
Poloha: V uzlech s prlimérovanim na w000 ||
makro. Natocen! planarniho systému: © \
LsS-Plochy 20
100,007
8000
L7 60.00
N 000 .
2000
oo [
wold |
4000 i
7438 ]
Wb
\ N
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(Vypsdno ze SCIl a uvedeno v absolutnich hodnotdch)

(Table 36)

Kombinace [MxD-  MxD+ NxD MxD-  MxD+ [MyD- MyD+ NyD MyD-  MyD+
Char  Char  Char Kvazi Kvazi |Char Char  Char  Kvazi Kvazi

K2 25.19 1981 61.1 252 1981 1999 16.89 5552 20 17.14
K3 4.48 6.24 177.45 4.13 5.97 1.79 28.69 169.62 1.4 2691
K4 4.39 7.61 175.44 4.06 7.1 1.44 2757 181.85 1.34 26.01

2.3.4.1. smeér x

(Table 37)

Kombinace MxD Nx
Charakteristicka 25.19 kN*m 177.45 kN
Kvazistdla 25.2 kN*m

Omezeni napéti v betonu a ve vyztuzi

Es 200 GPa

a = = =6.061

ed E 33 GPa

cm
2
_ * —_ * —_
A(:'C,g—b12 hlz—lm 400mm=0.4m
2

AS,S,9 = AS’12 =0.000754 m
A _=A +A * o =04m2+OOOO754m2*6061=0405m2

i,9 C.C)9 SS9 e9 ' ’ ’ '

h12 400 mm

a = = =0.2m

c,c9 2 )

* * *
AC,C,9 Oc,c,9 * OLe,9 (AS,S,9 dlz) 0.4 m2 *0.2m+6.061* (0.000754 m2 * 332 mm)

a . = =

gi,9

Ai,9 0.405 m2

=0.201 m

1 3 1 3 4
IC,C,9 B [ 12 ] b12 h12 = [ 12 ] 1m (400 mm) =0.00533 m

2 2
_ * _ * * _
o™ lcca™ o (091,9 Oc,c,9) T %9 [As,s,9 (dlz Ogi,9) ]
4 2 2 2 2
=0.00533m +0.4m°*(0.201 m-0.2m)” +6.061 *|0.000754 m* * (332 mm - 0.201 m)

=0.00541 m4

Napéti v betonu

*
Tob|e37.c2] Table37.82%a_; 4 [ 177.45 kN ] [ 25.19 kN * m * 0.201 m ]
Aia Lo 0.405 m? 0.00541 m”

°c.c19”

=499.210 kPa
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f f = 2.9 MPa = 2900 kPa

ct,eff,1,9 ~etm

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o 1 g<fi o1 9

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 499.210 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table37.B2 * (h a

12 gi,9)

°c.c29”

Ai,9 Ii,9

Table37.C2
+

177.45 kN 25.19 kN * m * (400 mm - 0.201 m)
+ =1362.560 kPa

0.405 m2 0.00541 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" 0 -5 g<fi gt 1 9
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1362.560 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi
Table37.B2 2519 kN*m

e = =
kd9  Table37.C2 177.45 kN
e =0.142m+02m=0.342m

=0.142m

9~ %d9o " %o

[ 0Le,9

Table37.C2 ] ary (Ggi,9 ) eg) ’ (Ggi,9 ) d12)
—— |1+
i,9

(o) =
SS.1.9
[ Ai,9

> *6.061 =6301.085 kPa

[ 177.45 kN ] np 0.405 m? * (0.201 m - 0.342 m) * (0.201 m - 332 mm)
—_— +
0.405m

0.00541 m4

‘ "VYHOVUJE"  foggqq<087f, ‘ "VYHOVUJE"  if 6301.085 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

Table37.C2 J . Ao’ (Ggi,g " eg) ’ (Ggi,9 ) dlz)
_— 1+

o —
S5.29
[ Ai,9
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*6.061 =6301.085 kPa

2 4

177.45kN ) | . 0.405 m2 *(0.201 m - 0.342 m) *(0.201 m - 332 mm)
=|—- +
0.405 m 0.00541 m

"WYHOVUJE"  ifog g5 <087f, | "WYHOVUJE"  if6301.085 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

2.34.2. sméry

(Table 38)

Kombinace MyD Ny
Charakteristickd 28.69 kN*m 181.85 kN
Kvazistdld 26.91 kN*m

0 mezeni napeti v betonu a ve vyztuzi

2
— * — * —
AC.C,lO_bll hll—lm 400 mm=0.4m

2
AS,SJO = As’11 =0.000754 m
A=A +A * o —0.4m2 +0.000754 m2 * 6.061 = 0.405 m>
10 "'C,c,10 T 7'S,5,10 “e10 : : '
h11 400 mm
Gc,c,lO_ > = > =0.2m
* * *
Ac,c,lo 9cc10 %10 (As,s,lo dll)
9i,107
' Ai,1o
2 ( 2 )
0.4m“ *0.2m+6.061 *0.000754 m”~ * 344 mm
- =0.202 m
0.405 m2
| = i*b *h 3=i*1m*(400mm)3=000533m4
ccl10 | 12 11 11 12 '
| = + A *(a -a 2 + *1A *(d,., -a 2
.10 'c,c,10 T T'C,C,10 ( gi,10 c,c,lO) e,10 |7'S,S,10 ( 11 gi,lO)

= 0.00533 m* +0.4 m2 *(0.202m-0.2 m)2 +6.061* [0.000754 m2 * (344 mm - 0.202 m)z]

=0.00543 m4




FAKULTA gEiElY

STAVEBNI

a zdénych konstrukci

Bakalaiska prace 2025 / Staticky vypotet 2.&4st 102 /130

Napéti v betonu

*
Tob|e38.c2] Table38.82%a_, 1 [ 181.85 kN ] [ 28.69 kN * m * 0.202 m

o = -
CccC1l10
[ A Ii,lO 0.405 m2

i,10 0.00543 m4

=616.411 kPa

f e eff 110 = ctm = 29 MPa = 2000 kPa

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o 1 19<F o1 10

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 616.411 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table38.B2 * (h a

11 gi,lo)

Table38.C2
+

°c,c2,10° [ A

i,10 Ii,10

) = 1498.194 kPa

[ 181.85 kN ] [ 28.69 kN * m * (400 mm - 0.202 m)
+
0.405m

0.00543 m4

"VYHOVUJE TRHLINY NEVZNIKNOU" o <5 19<f o1 10
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1498.194 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi

Table38.B2  28.69 kN *m
%d,10 " Tqble38.C2  181.85 kN
e =0.158m+0.2m=0.358m

=0.158 m

10~ %kd,10 " %.c.10

Table38.C2 ] Ao’ (Ggi,lo ) e10) ’ (Ggi,lo ) dll)
— "1+

755,1,10 :[ A | e,10

i,10 i,10

181.85 kN 0.405 m2 *(0.202 m - 0.358 m) * (0.202 m - 344 mm)
=|———[*|1+ * 6.061 = 7238.728 kPa

0.405 m2 0.00543 m4

‘ "WYHOVUJE"  Hfoggq19<087 T, ‘ "VYHOVUJE"  if 7238.728 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
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* _ * -
Table38.C2 Ai10 (“gi,lo e10) (“gi,lo dll)
N e,10

755,2,10 [ A

i,10 Ii,10

= *6.061 = 7238.728 kPa
2 4

18185 kN ) . 0.405 m2 *(0.202 m - 0.358 m) * (0.202 m - 344 mm)
=| — +
0.405 m 0.00543 m

‘ "WYHOVUJE"  Togg,q10<0871, ‘ "VYHOVUJE"  if 7238.728 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
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3. Zakladova deska
3.1. Posouzeni na MSU

Okraje (T¥idy) MSU

MyD+

myor [kNm/m]

rrrrr

£\ -
-10.00
rrrrr
rrrrr
1 2.00
nnnnn
ANEL

L '

nnnnn
6500

ggggg

W

=

J
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betonovych
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STAVEBNI
a zdénych konstrukci

NxD

[w/nop] o

g “\\_/M\ ~

MxD+

[wi/wnp] +omu
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Hodnoty z jednotlivych kombinaci

(Table 39)
Kombinace NyD MyD- MyD+ NxD MxD- MxD+
K2 -61.54 4235 -2065 -66.35 4482  -20.65
K3 241.64 98.74  -39.74 228.12 99.04 -39.74
K4 22153 10381 -5b32 237.36 92.1 -5532
3.1.1. Smeéry
geometrie (pro oba povrchy stejné kryti)
h, =450 mm
13
— * — * —
d1’13 = Cnom,l +05 Qy,ZD =50 mm +0.5* 14 mm =57 mm
Odhad prdmeéru vyztuze: Qy,ZD =14 mm
d13 = h13 - dl,13 =450 mm - 57 mm = 393 mm
b13 =1m

navrh vyztuze

¢y,ZD1 = ¢y,ZD =14 mm 513 =150 mm
. 2
*
PI*% 7p1 3.142 * (14 mm)?
——|*b *1m
4 13 4 2
A= = =0.00103 m
5,13 s 150 mm

13

kontrola vyztuzeni
-minimdlni plocha vyztuzenf

. fctm . . . 2.9 MPa
As,l,min,13 =0.26 fyk b13 d13 =0.26 00 MPa
2

—_ * * —_
=0.0013 b13 dl3—O.OOO511m

]* 1 m*393 mm = 0.000593 m2

As,2,min,13

"WYHOVUJE"  TAg 3> MOX(As,l,min,la' As,Z,min,13)
"NEVYHOVUJE" otherwise

"VYHOVUJE" if 0.00103 m2 > Mox(0.000593 mz, 0.000511 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximdini plocha vyztuzeni

2
— * * —
As, ax13 = 0.04 h13 b13 =0.018 m
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‘ "WYHOVUJE" A 13 <A¢ 1ax13_| "VYHOVUJE" £ 000103 m2 <0.018 m® _ VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

—_ * —_
sl,max,13 =3 h13 =1350 mm

sZ,mox,13 =400 mm

‘ "VYHOVUJE" 'f513<M°X(51,mox,13’ 52,m0x,l3)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1350 mm, 400 mm)

. = VYHOVUIJE
"NEVYHOVUJE" otherwise

= Mox(l.z * @

). ZD1 16 mm + 5 mm, 20 mm) =Max(1.2 * 14 mm, 16 mm + 5 mm, 20 mm)

®min, 13
=21 mm
"VYHOVUJE"  ifsj5>s . "VYHOVUJE"  if 150 mm > 21 mm
: 13- minl3_ ‘ \ J , . = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

Interakéni diagram

BOD 0 dostredny tlak

\ [h13 450 mm
e = ax ——
0.9 30 30

h13 450 mm
2179_ ) -d1’13_ ) -57mm=0.168m

,20 mm} = Max[ ,20 mm] =0.02m

€ * Es = 0.0035 * 200 GPa = 700 MPa

95,09~ “cu3
— _ * * * *
NRd,0.0 = (b13 h13 " fea* P13 %509 2)

= - (1 m * 450 mm * 20 MPa + 0.00103 m2 *700 MPa * 2) =-10436.755 kN

— *
Mag,0.10=0KN*m
BOD 1 nulové pretvoreni "tazené" vyztuze
X1,9 = d13 =0.393 m
X107 91,13 0.393 m - 57 mm

e L o=e | —/——""1-0.0035* = 0.00299

5,19 “cu3 x 0.393m

19 '

e . _<e ,=0.00299 < 0.0021739 = False

5,19  “yd
7610 fyq = 434783 MP

- _ * 0\ * * *

NRd,1.0 = (b13 N9 gt A3 "s,l,g)

= - (1 m * 0.8 *0.393 m * 20 MPa + 0.00103 m2 *434.783 MPG) =-6734.197 kN
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RNE 3
*\ % * * hl3 § Xl’g * *
MRd,1,9 P13 " " *1.9 " Teg 5 *AS137 %19 %19
450 mm - 0.8 * 0.393 m

=1m*0.8*0.393 m* 20 MPa * [ ] +0.00103 m2 *434.783 MPa * 0.168 m

2
=501.288 kN * m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
“cu3 0.0035
X =|—|* = *393 mMm =0.242 m
29 | _+ce 13 { 0.0035 + 0.0021739
cu3d  “yd
X59791 13 0.242 m - 57 mm
c =¢ _*|———|=0.0035* =0.00268
s,2,1,9 cu3 X 0242 m
2.9 '
35,2,1,9 < eyd =0.00268 < 0.0021739 = False 05,2,1’9 = fyd =434.783 MPa
6229 " eyd =0.00217 06229 fyd =434.783 MPa
- _ * ) K * * _ *
NRd.2.9 = (b13 N o g A 137 952,19 " Ps13 05,2,2,9)

= - (1 m* 0.8 *0.242 m * 20 MPa + 0.00103 m2 *434.783 MPa - 0.00103 m2 *434.783 MPG)

=-3878.805 kN

* A *

o\ *
1372 %29 . .
*A13 %5219 2197 P13 %5229 219

h
—_ * * * *
MRd,2,9 P13 " " %29 " Teg [ 5

450 mm - 0.8*0.242m 2 2
5 +0.00103 m™ * 434.783 MPa * 0.168 m + 0.00103 m™ * 434.783 MPa * 0.168 m

:lm*0.8*0.242m*20MPO*[

=646.525kN*m

BOD 3 prosty ohyb
NRa.3.9= O KN
* *
As13 Na*Ps13"d 000103 m? * 434.78 MPa + 0.00103 m? * 434.78 MPa

. = = =0.0558 m

39 b, *\*f 1 m*0.8*20 MPa

13 cd
d - X
1,13 "3,9 57 mm - 0.0558 m

e =e | ———""|-0.0035* = 0.0000769

s,3,1,9 “cu3 X 0.0558 m

3,9 '
— — —_ *

“63.1.9 < ©yq = 00000769 < 0.0021739 = True 9319 %319 Es

= 0.0000769 * 200 GPa = 0.0154 GPa

d137%39 393 mm - 0.0558 m
c = % =0.0035 * = 0.0212
s,3,29 “cu3 X 0.0558 m
3,9 '
“3.20 < fyq = 00212 < 0.0021739 = False 753.2.0 = fyq = 434783 MPa
o\ *
* * * * —h13 >\ X3’9 * * * *

MRd3.9 P13 X309 feg 5 *As13 953,19 219745137 %5329 219
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=1m*0.8*0.0558m*20MPO*[

=258.492kN*m

BOD 4

d

1.13 =0.057 m

X497

d13—x

— *
54,19 “cu3 X
4,9

€

4,19  “yd

* g

NRd.4.9 =513 754,19

*

MRd.4.9=%s13 %5419

BOD 5

— *
NRd,5,9 B As,l3 f

=892.394 kN

— *
MRd,5,9 =0kN*m

N_Rd
0 -10437 kN
1 -6734.2 kN
2 -3878.8kN
3 0 kN
4 446.197 kN
5 892.394 kN
Kombinace NyD
K2 -61.54
K3 241.64

K4 22153
(Table 41)

Body M

My

DIAGRAM

450 mm - 0.8 * 0.0558 m 2 2

+0.00103 m™ * 0.0154 GPa * 0.168 m + 0.00103 m™ * 434.783 MPa * 0.168 m

4,9

<e ,=0.0206 <0.0021739 = False

yd+As

2

nulové pretvoreni "tlacené" vyztuze

393 mm - 0.057 m
0.057 m

=0.0035* [ ] =0.0206

f

=434.783 MPa
yd

954,19 "

=0.00103 m2 *434.783 MPa = 446.197 kN

2
19° 0.00103 m

*

z *434.783 MPa * 0.168 m = 74.961 kN *m

dostredny tlak

2

=0.00103 m™ * 434.78 MPa + 0.00103 m2

* *
13 fyd 434.78 MPa

_Rd

0 kN*m

501 kN*m
647 kN*m
258 kN*m
75.0 kN*m

0 kN*m
D- MyD+
4235  -20.65
98.74  -39.74
103.81 -55.32
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Interakéni diagram
2
M[kNm]
700
3.1.2. Smer x
geometrie (pro oba povrchy stejné kryti)
h14 =450 mm
— * — * —
d1,14 = Cnom,l +0.5 ij,ZD + ¢y,ZD =50mm+05*14 mm+ 14 mm=71mm
Odhad prameru vyztuze: Q)x,ZD =14 mm
d14=h14—d1’14=450mm—7lmm=379mm
b14 =1m
navrh vyztuze
gx,ZDl = Qx,ZD =14 mm 514 =150 mm
i*@ 2 2
P9 zD1 3.142 * (14 mm)
*b *1m
4 14 4 2
A = = =0.00103 m
s,14 s 150 mm
14
kontrola vyztuzeni
-minimaini plocha vyztuzeni
f 2.9 MPa 2
A . =026* *b, *d,  =026*l——|*1m*379 mm = 0.000572 m
s,1,min,14 f 14 714 500 MPa
yk
2
— * * —
Aq 2 min14 = 00013 b, *d, ,=0.000493 m
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"VYHOVUJE"  TAg 14> M°X(As,1,min,14' As,2,min,14)
"NEVYHOVUJE" otherwise
2

_ "VYHOVUJE" if 0.00103 m2 > MOX(0.000572 m~, 0.000493 mz) = VYHOVUJE
"NEVYHOVUJE" otherwise

-maximaini plocha vyztuzeni

2
— * * —
As, 0x14_0'04 h14 b14—0.018m

"YHOVUJE"  AG 14 <A¢ nax14 _| "VYHOVUE" £ 000103 m? <0018 m” _ VYHOVUJE
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

kontrola vzdalenosti vyztuze

—_ * —_
sl,mox,14_ 3 h14_ 1350 mm

sZ,qu,14 =400 mm

"VYHOVUJE"  ifs , < M“X(sl,mox,m’ sZ,mox,14)

"NEVYHOVUJE" otherwise
~ ‘ "VYHOVUJE"  if 150 mm < Max(1350 mm, 400 mm)

"NEVYHOVUJE" otherwise

=VYHOVUIJE

— * —_ *
Smin,14 = Mox(l.Z QX,ZDl’ 16 mm + 5 mm, 20 mm) = Mox(l.Z 14 mm, 16 mm + 5 mm, 20 mm)
=21 mm
"VYHOVUJE" ifs,>s . "VYHOVUJE" if 200 mm > 21 mm
. 4 minld ‘ . e . = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
Interakéni diagram
BOD 0O dostredny tlak
h14 450 mm
e = Max ,20mm|=Max] —, 20 mm | =0.02 m
0,10 30 30
h14 450 mm
21,10_ ) -d1'14— ) -7l mm=0.154m
_ * — * _
05,0,10 =3 ES =0.0035 * 200 GPa = 700 MPa
— * * * *
NRd,O,lO B (b14 h14 fcd * As,14 0s,O,lO 2)
= - (1 m * 450 mm * 20 MPa + 0.00103 m2 *700 MPa * 2) =-10436.755 kN

M =0kN*m

Rd,0,1,10
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BOD 1 nulové pretvoreni "tazené" vyztuze
Xl,lO = d14 =0.379m
X -d
1,10 71,14 0379 m-71mm
€ =¢ *| — |=0.0035* =0.00284
5,1, 10  “cu3 X 0.379m
1,10 '
Ss,l,lo < Eyd =0.00284 < 0.0021739 = False
05,1,10 = fyd =434.78 MPa = 434.783 MPa
— *\ * * *
NRd,1.10 = (b14 AN 10 fea T As 14 c’s,l,lo)
= - (1 m *0.8*0.379 m* 20 MPa + 0.00103 m2 *434.783 MPo) =-6510.197 kN
N\ *
* * * * —hl4 >\ X1110 * *
MRd.1,10 7 P14 > 1,10 " Ted 2 *As14” %110 21,10
450 mm -0.8*0.379m 2
=1m*0.8*0.379 m* 20 MPa * ) +0.00103 m™ *434.783 MPa * 0.154 m
=513.812kN*m
BOD 2 napéti v tazené vyztuzi na mezi kluzu
3|, [ 0.0035 ] ‘37 0934
X =l = mm = 0. m
210 e _+e 141 0.0035 + 0.0021739
cu3d  yd
X -d
.| 210 114 0.0035 * [ 0.234m-71 mm] 0.00244
€ =g - | = U = U.
5,2,1,10 “cu3
X2,10 0.234 m
53'2,1,10 < gyd =0.00244 < 0.0021739 = False 05,2,1,10 = fyd =434.783 MPa

Sd = 0.00217 62210 " fyd =434.783 MPa

522,10 " %y
* A

- _ * ) * * -
NRd,Z,lO_ (b14 A X2,10 fcd+As,14 95,2,1,10

= - (1 m *0.8*0.234 m * 20 MPa + 0.00103 m
=-3740.628 kN

*
s,14 05,2,2,10)

2 434.783 MPa - 0.00103 m2 *434.783 MPO)

N
X510

N4
— * * * *| - * * * *
MRd2,10 =P14 2" *2,10 “Ted 5 *As14 952,110 21101 As14 952210 21,10

450 mm - 0.8%0.234 m 2 2
+0.00103 m” * 434,783 MPa * 0.154 m + 0.00103 m” * 434,783 MPa * 0.154 m

=1m*0.8*0.234m*20MPO*[ >

=629.263kN*m

BOD 3 prosty ohyb
Nrd,3,10 = O KN

As1a Tya* P14 Tyd 000103 m? * 434.78 MPa + 0.00103 m? * 434.78 MPa
3107 b, N f ) 1 m*0.8*20 MPa

=0.0558 m
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d - X
. 1,14 3,10 . 71 mm - 0.0558 m
83'3,1,10 = Ecu3 T =0.0035 [ 0.0558 m ] = 0.000955

®53,1,10 = Fyd 0.000955 < 0.0021739 = True

— * —_ * —
031,10 - ©s,3.1,10 Es = 0.000955 * 200 GPa = 0.191 GPa

d, -x

.| 4 310 .| 379 mm - 0.0558 m
®53210 “cu3 | =0.0035 00558 m =0.0203
3,10 :
£63.2.10 Eyd =0.0203 < 0.0021739 = False 963210 fyd = 434.78 MPa = 434.783 MPa

-N*FX

* * * * —h14 3,10 * * * *
MRd3,10 = P14 2" *3,10 " Teq 5 *As14 953,110 2110 As14 953210 21,10

450 mm - 0.8 * 0.0558 m
2

] +0.00103 m2 *0.191 GPa * 0.154 m + 0.00103 m2 *434.783 MPa * 0.154 m

:lm*0.8*0.0558m*20MPO*[

=279.794 kN*m

BOD 4 nulové pretvoreni "tlaéené" vyztuze
x4,10 = d1,14 =71 mm=0.071m
d, -x
.| 14 "410 0.0035 * [ 379 mm - 0.071 m] 00152
£ =¢ —|=0. =0.
s,4,1,10 “cu3
X4,lO 0.071m
65’4’1,10 < eyd =0.0152 < 0.0021739 = False 03’4,1’10 = fyd =434.783 MPa
2

— * _ * —_

NRd,4,10 = As,l4 03,4’1’10 =0.00103 m 434.783 MPa = 446.197 kN
2

— * * — * * — *
MRd,4,10 = As,14 05’4,1’10 Zl,lO =0.00103 m 434783 MPa *0.154 m =68.714 kN * m
BOD 5 dostredny tlak

2 2

— * * _ * *
NRd,5,10 = As,14 fyd + As,14 fyd =0.00103 m 434,78 MPa + 0.00103 m 434.78 MPa
=892.394 kN

—_ *
MRd,5,lO =0kN*m
Body N_Rd M_Rd

0 -10437 kN 0 kN*m

1 -6510.2kN 514 kN*m

2 -3740.6 kN 629 kN*m

3 OkN 280 kN*m

4 446.197 kN 68.7 kN*m

5 892.394 kN 0 kN*m
Kombinace NxD MxD- MxD+
K2 -66.35 4482  -20.65
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K3 228.12 99.04 -39.74
K4 237.36 92.1 -55.32
(Table 43)
DIAGRAM

Interakéni diagram

2

M[kNm]

700

3.2. Posouzeni na smyk
3.2.1.Smeéry

(Table 44)
Kombinace VyD NyD VyD
K2 8159 kN 61.54kN 81.59

K3 123.26 kN 24164 kN  123.26
K4 12922 kN 22153 kN  129.22

>

s,13 0.00103 m2

¢ o= = =0.00261
sl.5 b ,*d 1 m *393 mm
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"/YHOVUJE" if C"sl,5 <0.02 ~ ‘ "VYHOVUJE" if 0.00261 <0.02 _ VYHOVUJE

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

f =30

v =0.035*K [

ck,5

)., ) 5)..05)
3 *f 2 *1MPa=0.035*1.713 3 *30 2 *1MPa =0.274 MPa

min,5 5 ck,5

[5]
— * * * * * * *
VRd.cn5 = |“Rdc5 5 (100 Coi5 fck,5) byj37dy3" 1 MPa

1

=10.12*1.713 * (100 * 0.00261 * 30)[ 3 ] *1m*393 mm* 1 MPa = 160.480 kN

* bl * d1 =0.274 MPa* 1 m* 393 mm = 107.876 kN

Vmin,5 - Vmin,5 3 3
"VYHOVUJE" VR4 on5>= Vinins ‘ "VYHOVUJE"  if 160.480 kN >= 107.876 kN
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUJE

Vliv normdlové sily

K2
Table44.C2 61.54 kN
Tep 15" - = — = 156.590 kPa k, g =0.15
b b13 d13 1m*393 mm ’
—_ * * * — * * *
VRde15= VRdens * K15 Ocp1s P13 13 = 160480 kN +0.15* 156,590 kPa * 1 m * 393 mm
= 169.711 kN
"WYHOVUJE" VR 15> Table44.B2 | wyyHoVUJE"  if 169.711 kN > 81.59 kN
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
K3
Table44.C3  241.64 kN
0025 - = — = 614.860 kPa kg =0.15
4 b13 d13 1m*393 mm ’
—_ * * * —_ * * *
VRde25~ VRdens * K25 Tepas P13 " 13 = 160480 kN +0.15 ¥ 614,860 kPa * 1 m * 393 mm

=196.726 kN

>Table44.B3 | "/YHOVUJE"  if 196.726 kN > 123.26 kN
| "NEVYHOVUJE" otherwise

"VYHOVUJE" VR4

"NEVYHOVUJE" otherwise
=VYHOVUJE
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K4
Table44.C4 22153 kN

o =
cp,3,5 *
P b13 dl3

1m*393 mm

*

— *
VRdc3,5~ VRden5 K35 %p3s P13 Y13

=193.710 kN
"/YHOVUE" if VRd €35 > Table44.B4
"NEVYHOVUJE" otherwise

=VYHOVUJE

NENI POTREBA SMYKOVA VYZTUZ

1

3
VRd.cn6 = |“Rd.c6 K6

1

=10.12 * 1.726 * (100 * 0.00271 * 30)[ 3

= = 563.690 kPa

"VYHOVUJE"
"NEVYHOVUJE" otherwise

k3,5 =0.15

*d,, =160.480 kN + 0.15 * 563.690 kPa * 1 m * 393 mm

if 193.710 kN > 129.22 kN

3.2.2. Smer x
(Table 48)
Kombinace VxD NxD VxD
K2 65.11kN 61.54kN  65.11
K3 11547 kN 241.64kN  115.47
K4 123.43kN 221.53kN  123.43

0.18 d14
CRd.c6 ™ - =0.12 dgg="T_— =379
200 200
Kg=1+q/| =] =1+| o= | =1726
dg 379
As 14 0.00103 m?

Co16= - =— =0.00271

' b14 d14 1m*379 mm

"VYHOVUJE" (<002 | "vyHOVUJE"  if0.00271 <0.02

: - ) _ = VYHOVUJE

"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

fg =30
[2] [ 1] [2] [ 1]
3 2 3 2

v . .=0035*K *f * 1 MPa =0.035*1.726"~7*30" “/* 1 MPa = 0.276 MPa
min,6 6 ck,6

* * * * [ ] * * *
K (100 gsl’6 fck,6) b, *d s * 1 MPa

] *Im*379mm * 1 MPa=157.839 kN
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— * * — * * —
Vmin,6 = Vmin,6 bl4 d14 =0.276 MPa* 1 m* 379 mm = 104.561 kN

"WYHOVUJE" VR4 cn6”™= Vming | "VYHOVUE"  if 157.839 kN >= 104.561 kN
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise

= VYHOVUIJE

Vliv normdlové sily

K2
Table48.C2 61.54 kN
OCp,]_,6 = b *d = 1 m* 379 mm =162.375 kPa k1,6 =0.15
14 714
VRdyC,LG - VRd,cn,G * k1,6 ¥ GCp,1,6 * b14 * d14 =157.839 kN + 0.15* 162.375kPa* 1 m * 379 mm
=167.070 kN

"WYHOVUJE" VR 1 g> Toble48B2 | nyHOVUJE"  if 167.070 kN > 65.11 kN

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE
K3
Table48.C3  241.64 kN
o = = = 637.573 kPa k,.=0.15
26 b ,*d;, 1m*379mm 2,6

— * * * - * * *
VRd,c,2,6 = VRd,cn,6 + k2,6 ch,2,6 b14 d14 =157.839 kN + 0.15 *637.573 kPa* 1 m * 379 mm

=194.085 kN

"VYHOVUJE" VR o> Table48B3 | »yHOVUJE"  if 194.085 kN > 115.47 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE
K4
Table48.C4  22153kN
O p36" - =— = 584.512 kPa ky =015
it b14 d14 1m*379 mm ’
— * * * — * * *
VRde36= YRden6 * 36" Tepa6 P14 914 = 157839 kN + 0,15 584512 kPa * 1 m * 379 mm

=191.069 kN

"VYHOVUJE" I VR 35> Tabled8B4 | wyHOVUJE"  if 191.069 kN > 123.43 kN

"NEVYHOVUJE" otherwise | "NEVYHOVUJE" otherwise
= VYHOVUJE

NENI POTREBA SMYKOVA VYZTUZ
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3.3. Kotevni a stykovaci déelky

3.3.1. Smeéry
Kotveni
N1g= 0.7
Nyo= 1t “cto” L

f

. fctk,0,05 _{20MPa
ctd,9 ~ “ct,9 T TN 1.333 MPa

f =2.25*0.7*1*1.333 MPa = 2.1 MPa

— * * *
bdo =222 "M19" M9 fid0

2701 | | Tyd 14mm) ( 434.78 MPa

|bdrqd 9= * = * =724.638 mm

, 4 fod 4 2.1 MPa
L drqd,9 = RoundUp(Ib drq d,Q) = RoundUp(724.638 mm) = 725 mm
Stykovdni
0(1’9 =1 0(2’9 =1 0L3’9 =1 0(5’9 =1 OL6,9 =15

— * * * * * —_ * * * * * —_
IO,9 = OLl,9 0¢2,9 0L3'9 0c5'9 u6,9 Lbdrqd,9 =1*1*1*1*15*725 mm=1087.5mm
LO,9 = RoundUp(Io’g) = 1088 mm
—_ * * *

|0’min’9 = Mox(o.s 6.9 Lbdrqd,9’ 15 @y’ZD, 200 mm)

=Max{0.6 * 1.5 * 725 mm, 15 * 14 mm, 200 mm) = 652.5 mm

"VYHOVUJE"  Lyg>lg hing ‘ "VYHOVUJE"  if 1088 mm > 652.5 mm

" n . =VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise

3.3.2. Smeér x
Kotveni
”1,10 =0.7
Ny10° 1 “10” L
fetk,0,05 2.0 MPa
fetd. 10~ Yt 10 I 1= [1—5] =1.333 MPa

c

f f =225*0.7*1*1.333 MPa = 2.1 MPa

—_ * * *
bd,10 =222 M1 10 1210 etd, 10
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2. ZD1 fyd 14mm) ( 434.78 MPa
|bcquol 10" * = * = 724.638 mm
, 4 fba.10 4 2.1 MPa
Lbdrqd,lO = RoundUp(lbdrqd,lo) =725 mm
Stykovdni
@107 1 1071 a310° 1 5107 1 %610~ 10

I =1*1*1*1*15*725mm=1087.5mm

— * * * * *
0,10~ %1,10 °2,10 3,10 510 6,10 ‘bdrqd,10

L = RoundUp(I ) = RoundUp(1087.5 mm) = 1088 mm

0,10 0,10

—_ * * *
lo.min.10 = MX(0:3* ag 19 Lodrgd,10' 2 "2y zp10 200 mm)

=Max(0.3 * 1.5 * 725 mm, 15 * 14 mm, 200 mm) = 326.25 mm
"WYHOVUJE"  TLg 10> 0 min,10 _ ‘ "VYHOVUJE"  if 1088 mm > 326.25 mm

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

value6 =
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3.4. Posouzeni na MSP

Okraje (Tridy) MSP
Vsechny MSP

MxD-
g
:
H
H
\
MxD+
g ali
T o
! &
k)
/
NxD

oo [kN/m]

555sktstssskssd
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Vsechny MSP
MyD-

2D vnitini sily

T
E
g
Vit .54 é
Poloha: V uzlech s primérovénim na
makro. Natodeni planarniho systén
MyD+
2D vni -
Hodnoty: myp+ 7 E
Linedmivypocet H
Tida: Vechny MSP 000 gy 2
Extrém: Ne -3.00 =
Vjbér: S1..54 ) oo &
Poloha: V uzlech s prdm&rovénim na \ £
makro. Natogen! planarniho systémus 0.00
LSS-Plochy 2 12.00
1500

NyD

o [kN/m]

Wit

Poloha: V/ uzlech s primérovénim na
makro. Natocen! planarmiho systém
LsS-Plochy
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(Vypsdno ze SCIl a uvedeno v absolutnich hodnotdch)
(Table 45)

Kombinace [MxD-  MxD+ NxD MxD-  MxD+ [MyD- MyD+ NyD

K2 4455 1466 6037 4331 11.5| 43.68 15.08 5487 4268 11.86
K3 7335 3698 169.22 64.87 25.43| 73.13 2942 179.14 64.46 1898
K4 68.28 37.32 17595 6101 2597 7697 4095 1641 69.15 2817

Char Char Char Kvazi Kvazi |Char Char Char

MyD-  MyD+
Kvazi Kvazi

3.4.1. smeér x

(Table 46)

Kombinace MxD Nx
Charakteristicka 73.35 kN*m 175.95 kN
Kvazistdld 64.87 kN*m

Omezeni napéti v betonu a ve vyztuzi

2

A =0.00103 m2

Assi11™ s 14

2 2

o =0.45m~ +0.00103 m™ *6.061 = 0.456 m

—_ *
Aigr=A SS11 ell

i11-"cc11”
h

A

14 450 mm
Y%c11” 5 T

A

=0.225m

A

* *
cc11 Yec11 %11 ( d

$S11 14)

a.. .=
gi,11
Ai,11
2

0.45m™~ *0.225m + 6.061 * (0.00103 m2 *379 mm)

=0.227 m
0.456 m2

1 3 1
I =|—1|*b,, *h =
ccll 12 14 14 12

b117cc11 ™

4

]* 1 m* (450 mm)3 =0.00759 m

2
* _ *
Accil (Ggi,ll Oc,c,ll) T %11

2

Assi11 (d14 ) Ggi,ll)z]

= 0.00759 m” + 0.45 m? * (0.227 m - 0.225 m)2 +6.061* [0.00103 m? * (379 mm - 0.227 m)z]

=0.00774 m4
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Napéti v betonu
*
[Toble46.C2] Table46.B2%a_; ;4 [ 175.95 kN ] [73.35 KN *m * 0.227 m
o = - = -
c.C 111
Ai11 h11 0.456 m? 0.00774 m*

= 1766.704 kPa

feff 111 ctm = 29 MPa = 2000 kPa

"VYHOVUJE TRHLINY NEVZNIKNOU" o g 09 <fiotrq 19
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1766.704 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table46.B2 * (h14 - °‘gi 11)

Table46.C2
+

°cc211” [ A

i,11 Ii,11

= 2498.246 kPa

4

[ 175.95 kN ] [73.35 kN * m * (450 mm - 0.227 m)
+
0.00774 m

0.456 m2

"VYHOVUJE TRHLINY NEVZNIKNOU" o o511 <fiotrq 11
"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2498.246 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Napéti ve vyztuzi

Table46.B2  73.35kN*m
%d. 117 Tqbled6.C2  175.95 kN
e =0.417 m +0.225 m = 0.642 m

=0.417 m

11~ %kd,11 " %11

Table46.C2 ] A1’ (Ggi,ll ) e11) ’ (Ggi,ll - OI14)
— "1+

°s,s,1,11:[ A | e 1l

i,11 i,11

175.95 kN 0.456 m2 *(0.227 m - 0.642 m) *(0.227 m - 379 mm)
=|———[*|1+ * 6.061

0.456 m2 0.00774 m4

=11018.675 kPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

‘ "WYHOVUJE"  Toggq 99 <08%1, | "VYHOVUJE"  if 11018.675 kPa < 0.8 * 500 MPa
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* _ * -
Table46.C2 A1 (Ggi,ll e11) (Ggi,ll OI14)
R e 1l

o =
$,5,2,11
[ A1 b1

*6.061

0.456 m2 0.00774 m4

=11018.675 kPa

[ 175.95 kN ] o 0.456 m * (0.227 m - 0.642 m) * (0.227 m - 379 mm)
—_— +

"WYHOVUJE"  Togg5 9 <0871, | "WYHOVUJE"  if 11018.675 kPa < 0.8 * 500 MPa
"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

3.4.2. sméry
(Table 47)

Kombinace MyD Ny
Charakteristickd 76.97 kN*m 179.14 kN
Kvazistdld 69.15 kN*m

omezeni napéti v betonu a ve vyztuzi

Es 200 GPa
o = = =6.061
el2 33 GPa
A =b,.*h =1m*450mm=045m2
CC12 13 13 ’
2
AS,S,12 = As,13 =0.00103 m
A =A + A * o =045m2+000103m2*6061=0456m2
i,12 C.C,12 S,5,12 e 12 ) ’ ’ )
h13 450 mm
Gc,c,12 = > = =0.225m
* * *
Acca2 9cc12t %12 (As,s,lz OI13)
9i,12 7
' Ai12
2 ( 2 )
045 m™ *0.225m + 6.061 *{0.00103 m 393 mm
= =0.227 m

0.456 m2
1 1

I =[—|*b,.*h 3 =
ccl12 12 13 13 12

2
— * _ *
127 lcc12 Acca2 (“gi,lz Oc,c,lZ) T %12

4

]* 1 m* (450 mm)3 =0.00759 m

Assi2” (dlB ) ogi,lz)z
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= 0.00759 m* + 0.45 m2 *(0.227 m - 0.225 m)2 +6.061* [0.00103 m2 * (393 mm - 0.227 m)z]

=0.00777 m4

Napéti v betonu

*
Tob|e47.c2] Tabled7.B2%a ;15 [ 179.14 kN ] [76.97 kN *m *0.227 m ]

°cc112” [ A | B 2 4

i,12 0.456 m 0.00777 m

i,12
= 1859.786 kPa

ot 112 = fetm = 2:9 MPa = 2900 kPa

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o 115 <fietr1 12

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 1859.786 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

Table47.B2 * ( a

hi3- gi.lZ)

Tob|e47.c2]
+
'i,12

o =
C,C,2,12
[ Ai12

= 2599.714 kPa

2 4

[ 179.14 kN ] [76.97 kN * m * (450 mm - 0.227 m)
+
0.456 m 0.00777 m

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
B ‘ "VYHOVUJE TRHLINY NEVZNIKNOU" if 2599.714 kPa < 2900 kPa

"NEVYHOVUJE TRHLINY VZNIKNOU" otherwise
= VYHOVUJE TRHLINY NEVZNIKNOU

‘ "VYHOVUJE TRHLINY NEVZNIKNOU" o o515 <f g1 1

Napéti ve vyztuzi
Table4d7.B2  76.97 kN *m

e = =
kd,12 Tgple47.C2 179.14 kN
e -=0.430m + 0.225m = 0.655 m

=0.430m

127 %d,12 T %12

* _ * -
Table47.C2 Ai12 (Ogi,lz elz) (Ogi,lz OI13)
R e12

0 =
S.S.1,12
[ A2 h12

= *6.061
0.456 m2 0.00777 m4

=12279.335 kPa

[ 179.14 kN J P 0.456 m? * (0.227 m - 0.655 m) * (0.227 m - 393 mm)
= — +
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‘ "WYHOVUJE"  foggq 4, <0871 ‘ "VYHOVUJE"  if 12279.335 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE

* _ * -
Table47.C2 A2 (“gi,lz elZ) (“gi,lz d13)
R e,12

755,212~ [ A

i,12 Ii,12

*6.061

0.456 m2 4

=12279.335 kPa

[ 179.14 kN ] oy 0.456 m”> * (0.227 m - 0.655 m) * (0.227 m - 393 mm)
=— +
0.00777 m

‘ "WYHOVUJE"  Togg, 4, <0871, ‘ "VYHOVUJE" i 12279.335 kPa < 0.8 * 500 MPa

"NEVYHOVUJE" otherwise "NEVYHOVUJE" otherwise
= VYHOVUJE




FAKULTA gEiElY

STAVEBNI

a zdénych konstrukci

Bakalaiska prace 2025 / Staticky vypotet 2.&4st 127 /130

4. Posudek na vyplavani

Tep =25 T3

P\{G,Sup =0.9

TGinf = 12

h_dkldeska = 040 ™M

=(13m*6.7m+38m*56m)*h *

G, ¢kl deska zdkl,deska 'Zb

kN
=(13m*6.7m+38m*56m)*0.45m*25 — =1219.275 kN
3

m
h ., =04m
stena
—_ * * * * * * *
Gstény =(59m*54m*7+34m*54m*2+4m*54m) hersna ™ Vs

kN
=(5.9m*5.4m*7+3.4m*5.4m*2+4m*5.4m)*0.4m*25—3=2813.4kN

m
hstrop,deskc =0.2m
( * )* * ( * )* * kN
Gstrop,desko =3.8m*4.8m hstrop,desko Typ = 38m*48m)*0.2m*25 3 =91.2 kN
m
bndsyp10° =0.665m
hvztlok =3.45m

=(13m*2+105m*2)*b

* *
Gndsyp ndsyp10° hvztlck F6

kN
=(13m*2+105m*2)*0.665m*3.45m*21.0 — =2264.425 kN
m3
— *
Gcelkem B (szkl,deskq * Gstény * Gstrop,deskc: * Gnc’:syp) m{G,sup

=(1219.275 kN + 2813.4 kN + 91.2 kN + 2264.425 kN) * 0.9 = 5749.470 kN

— * * * * *
Vz=(122m*6.3m+34m*4.8m) htiak ™ Y VGiinf

kN
=(122m*63m+3.4m*48m)*3.45m* 10 3 * 1.5 =4822.065 kN

m
"WYHOVUJE" G gem > V2 | "VYHOVUJE"  if 5749.470 kN > 4822.065 kN

) ) _ = VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
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5. Posudek napeti v zakladové spare

value?7 = szkl,desko =1219.275 kN

value8 =G ., =2813.4kN
steny

value9 = Gstrop,desko =91.2 kN

valuel0=G |, =2264.425 kN
ndsyp

h. ., =54m
steny

kN
=(55m*55m*2)*h *~ =(55mM*55m*2)*54m*10 — =3267 kN
a w 3

m

Qvod stény

Gcelkem,k = value? + value8 + value9 + valuel0 = 1219.275 kN + 2813.4 kN + 91.2 kN + 2264.425 kN
=6388.300 kN

chlkem.k - Qvod0| = 3267 kN

G1 T 1.35 N{Q,l =135

F =1.35*6388.300 kN + 1.35 * 3267 kN = 13034.655 kN

—_ * *
d1-761 Ccelkemk T Q.1 Qeelkemk

=13m*6.7m+3.8m*5.6m=108.38m2

Adesky,nddrie
F
d<1 13034.655 kN
o, = = =120.268 kPa
Z1 A 2
desky,nddrze 108.38 m
Rdt = 150 kPa

"VYHOVUJE" if Rdt > °z1 | "VYHOVUJE" if 150 kPa > 120.268 kPa

n " . =VYHOVUJE
"NEVYHOVUJE" otherwise NEVYHOVUJE" otherwise
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6. Sedani konstrukce

Uvazovdna kombinace MSP vSech zatézovacich stavid v charakteristickych hodnotdch
Dle vysledkl bude rozdil v seddni nddrze az 1,9mm

v rv

Pro presnéjsi vysledky bylo pocitdno s modelem rozsifenym o desku tloustky 1mm okolo zdkladové
desky

sV v/

Nejnizsi hodnoty -1.8mm
Nejvyssi hodnoty -3.7mm

Premisténi uzld
Hodnoty: Uz
Linearni vypocet —
Kombinace: ZAK CHAR SEDANI
Extrém: Ne
Vybér: 51..54

U=z Tmm Uz =-28mm

Pz s Uz} -28mm

U 1 =tgmm Uz -23mm Uz==30mmm Uz =-34mm

] U2 U2y == Uz -34mm

Uz ==z Tmm Uz==zgmm Uz F-37 mm

Uz ==tgmmm Uz=-37mm
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