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R inZiniersko — projektova a konzultana spolocnost’, MiletiCova 21, P.0.Box 34, 820 05 Bratislava 25

Staticky vypoc€et

Objekt zabezpec€uje mimourovriové krizenie cesty I/75 so Zelezni¢nou vleckou a polnou
cestou. Most je navrhnuty spojity, trojpolovy s nosnou konStrukciou z ty¢ovych prefabrikatov,
uloZenych na prie¢nikoch monoliticky spojenych so Zelezobeténovou doskou hr. min. 200mm.

Na moste je trasa cesty 1/75 obj. 101-00 smerovo vedend v priamej a vyskovo v obliku
s parametrami R = 5000m, T = 93,384m, y = 0,872m, so sklonom doty¢nic 1,94% a -1,79%. Z tohto
dévodu mé niveleta na moste premenny pozdizny spad, 0,5 aZ 1,79%. V prieénom smere je
v strechovitom, konStantnom spade 2,5%.

Nosna konstrukcia je spojita4, trojpofova navrhnutd z predpatych tyCovych prefabrikatov
spriahnutych so Zelezobetonovou doskou. Prefabrikaty su uloZzené na monolitickych prie¢nikoch,
ktoré budd vybetonované spolu s doskou hr. min. 200mm. Most je Sikmy, s rozpéatiami poli 22,028 +
27,807 + 22,028m. Celkové dizka mosta je 83,594m. Dizka prefabrikatov 21,7 + 27 + 21,7 m a vy3ka
1,25 m.

Opory

Opory €.1 ac.4 su tvorené Zelezobetbnovym udloZznym prahom na pilétach. Kridla su
zavesené, dizky 4m (3,75m pri opore &.4) a hrabky 0,75m. UloZny prah je vyspadovany v sklone 4%
smerom k odvodfiovaciemu Zliabku z 1/2profilu rarky PE ®75mm, ktory je v pozdiznom smere
v sklone +0,5% od stredu opory. Pracovna Skéra uloznych prahov je navrhnuta vo vysSke cca 50mm
od hornej hrany odvodhovacieho Zliabku.

Podpery

Podpery st $ikmé, tvorené dvoma stipmi kruhového prierezu priemeru 1,6m. Podpera &.2 ma
vySku 8,73m a podpera €.3 8,3m po votknutie do zakladu. Zaklady podpier su kolmé, s rozmermi 4,7
x 11,9 x 1,6m a su natocené vzhladom na uloZenie nosnej konStrukcie. Horny povrch zakladov je
vyspadovany. Piliere su z betonu C 35/45 , vystuz B500B. Z&klady podpier ¢ 2 a 3 su zaloZzené na 17
—tich velkopriemerovych pilétach dizky 15m. Podkladny betén je hrabky 0,15m a beténu C12/15.

Nosna konStrukcia

Nosna konStrukcia je navrhnuta z 10 ks predpétych prefabrikovanych nosnikov spriahnutych
Zelezobeténovou doskou, z betonu C35/45, premennej hribky min. 0,2m a s konStantnou osovou
vzdialenostou 1,47m. V pozdiZznom smere je navrhnuta spojita 3-polova s rozpatiami poli 22,028 +
27,807 + 22,028 m. Vnutorné pole tvoria prefabrikované nosniky dizky 27m, vysky 1,25m a krajné st
skratené na 21,7m. Nosna konStrukcia je uloZzena na spodnu stavbu pod uhlom 82,64°.

Medzifahly prie¢nik nad podperami je hrabky 2,4m a krajny nad oporami je 1,4m. Ich betonaz
pozostava z dvoch etdp. V l.etape sa vybeténuje spodnad doska s premennou hribkou od 0,5 do
0,65m. Prieéniky zostanu poddebnené a podskruzené az do 7 dni po zmonolitneni nosnej
konstrukcie. Doska priec¢nika je odstupriovand. Prefabrikaty sa na fu ulozia do 16Zka z cementovej
malty hrubky cca 10mm. Po uloZeni prefabrikdtov sa v 2.etape cely priecnik zmonolitni so
spriahajlcou doskou. (prilohy €.7). V krajnych prie¢nikoch je vynechané vybratie pre mostny zaver.
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Predpoklady a metddy statického vypoé€tu

Objekt je navrhnuty podla STN EC. Prierezové veliiny boli od¢itané z programu AUTOCAD.
Programom STRAP boli vyhodnotené ucinky nahodilého zatazenia, teploty a bol uvazovany vplyv
nerovnomerného popustenia podpier o 10 mm.

Reakcie na spodnu stavbu boli spocitané programom STRAP — maximalna/minimélna reakcia na
jedno lozisko, s uvazenim vplyvom kratenia. Celkové reakcie od nahodilého zatazZenia boli spocitané
programom STRAP

Piliere st dimenzované programom FIN 10.

Vertikalne aj horizontalne reakcie boli vyhodnotené programom EXCEL. Piloty a zaklady boli
posudené programom GEO5.
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Vypoéet nosnej konstrukcie — pozdizny a prieény smer

Nosna konstrukcia bola spocitana programom STRAP. Zadana bola ako sUstava nosnikov
v pozdlznom a v priecnom smere, spojend so spriahajucou doskou. Doska bola zadana ako
ortotropnd, nosna v prie¢nom smere. V pozdlznom smere su nosné prefabrikované nosniky.

Staticka schema:

Sala 209_nosnd konstrukcia

L, s

IRV R EEERE
3 | | T RERRRRRLA
AR T TP TP REE TE E EE E L T
A AT TV A L T L L
PR LA R A R L
AP T R P R L T LT
LR R R R D L R R A s g
e B RS LR
B e e e P P T PP PP EE TP
Zadané prirezoveé charakteristiky:
PROPERTY NO. 1
A=0.7290E+00 12=0.1429E+00 13=0.3110E-01 J=0.1322E+00 3F2=0.850
Material = 2 - C50 3F3=0.850
PROPERTY NO. 2
A=0.7290E+00 12=0.1753E+00 13=0.3597E-01 J=0.1322E+00 SF2=0.850
Material = 2 - C50 3F3=0.850
PROPERTY NO. 3
A=0.8010E+00 12=0.1570E+00 13=0.3892E-01 J=0.1433E+00 SF2=0.850
Material = 2 - C50 3F3=0.850
PROPERTY NO. 4
A=0.8010E+00 12=0.1942E+00 13=0.6183E-01 J=0.1433E+00 SF2=0.850
Material = 2 - Ch0 3F3=0.850
PROPERTY NO. 5
A=0.8020E+00  12=0.1565E+00 13=0.3928E-01 J=0.1435E+00 SF2=0.850
Material = 2 - Ch0 3F3=0.850
PROPERTY NO. &
A=0.8020E+00 12=0.1934E+00 13=0.6248E-01 J=0.1435E+00 SF2=0.850
Material = 2 - C50 SF3=0.850
PROPERTY NO. ¥
A=0.8030E+00 12=0.1568E+00 13=0.3928E-01 J=0.1436E+00 SF2=0.850
Material = 2 - C50 SF3=0.850
PROPERTY NO. &
A=0.8030E+00 12=0.1939E+00 13=0.6248E-01 J=0.1436E+00 SF2=0.850
Material = 2 - C50 SF3=0.850
PROPERTY NO. 9
A=0.8060E+00  12=0.1572E+00 13=0.3991E-01 J=0.1442E+00 SF2=0.850
Material = 2 - C50 SF3=0.850
PROPERTY NO. 10
A=0.8060E+00  12=0.1943E+00 13=0.6364E-01 J=0.1442E+00 SF2=0.850
Material = 2 - C50 SF3=0.850
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PROPERTY NO. 11
A=0.2986E+01 |

Material = 3 - C3be
h2=1.470

2.03
1

PROPERTY NO. 12
A=0.2305E+M |

Material = 3 - C35e
h2=1.13%

PROPERTY NO. 13
A=0.1282E+0
Material = 4 - Chle
h2=1.135
PROPERTY NO. 14
A=0.1895E+D1
Material = 4 - Chle
h2=1.135
PROPERTY NO. 15
A=0.1896E+D1
Material = 4 - Chle
h2=1.135
PROPERTY NO. 16
A=0.1897E+
Material = 4 - Chle
h2=1.135
PROPERTY NO. 17

A=0.1901E+01
Material = 4 - Chle

2=0.1026E+01

h3=2.031
x3

E x2 [local axis]

—1.47 —

2=0.7924E+00

h3=2.031
x3

—1.13—

12=0.1653E+00

h3=2.031

12=0.2403E+00

h3=2.031

12=0.2402E+00

h3=2.031

12=0.2404E+00

h3=2.031

12=0.2414E+00

13=0.5376E+00
Perimeter=7.002
e2=0.735

13=0.2475E+00
Perimeter=6.332
e2=0.667

T
2f3 E »2 (local axis)

13=0.1110E+00
Perimeter=6.332
e2=0.568

13=0.1987E+00
Perimeter=6.332
e2=0.568

13=0.1992E+00
Perimeter=6.332
e2=0.568

13=0.1992E+00
Perimeter=6.332
e2=0.568

13=0.1998E+00
Perimeter=6.332
e2=0.568

=0 2310C+0|

orinncler-H HEE

er= 700

=2 ol i)

11=0.51 GOC+0D

Porimcicr=6.962

h2=1.135 h3=2.031
MMOCENTY NO. 18
A= ADTAC+D]  [2=0.|GFCCHD|
Mualcriul -1 Cih
hr=2.A00 ha=2.011
|
T
Lf |
1
2.0 |
PROPCRTY NO. 18
A=DLZ9ACCH0]  12=0. 1 DI
Watcrlal =1 C35
I 7.4%10 I3 20341
A |
‘.
T
203 |
4
1,45 |
PROFCRTY NO. 20
Thirkness - nnn

Materlal =6 D1 _ F

oa

e L Fh

=2 [local eelg]

J=0.1192E+01 SF2=0.850
SF3=0.850
e3=1.015
J=0.6442E+00 SF2=0.850
SF3=0.850
e3=1.015
J=0.1322E+D0 SF2=0.850
SF3=0.850
e3=1.015%
J=0.1433E+00 5F2=0.850
SF3=0.850
e3=1.015%
J=0.1435E+00 S5F2=0.850
S5F3=0.850
e3=1.015%
J=0.1436E+D0 SF2=0.850
SF3=0.850
e3=1.015
J=0.1442E+00 SF2=0.850
SF3=0.850
e3=1.015
J=0IE0ZCAD Gre=0.0n0
SF3-0.540
rl=101 G
J=0 11 DGE+D | 3re=0.050
SF3=0.250
rd 1.k
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Pozdizny smer
Prie¢ny rez je tvoreny 10ks prefabrikatov. Nosniky su v priereze uloZzené symetricky b prierezové

charakteristiky boli spocitané pre pat nosnikov. Boli spocitané pre prierez v poli, v Casti, kde su
sucastou prie€nika. Dalej prierez prie¢nika nad loziskom.

POZDLZNY SMER - POLE

P1 P2 P3 PL P5

Area 0234m?2 Area: 0.306m2 0.308m2

Area: 0.307m2 Area Area 0.311m?2
Perimeter  2690m Perimeter.  3350m Perimeter.  3.359m Perimefer:  3360m Permeter 3 378m
| 0.00083636mL | 0.00110821m4] 1 0.0011513mk l0.0011252mb L 0.0011667mb
J0.025320Lmb J0.05L676LmL 1 0.05525mL J:0.0553835m4 ‘

1354

o R B
@Ié 128% §IT

\(Q% : Area:
Area © 0 495m?2 Are‘a 0.495m2 rea
Perimeter: & .624m Perimefer.  L.62Lm
[0 08772mk [ 0.08772mL
J:0.011586m4 J.0.011586mL

Vypodet prierezovych charakteristik — spriahnuty prierez — pozdizny smer

n E2/E1=34/37
prefabrikat P1

plocha
Al
A2

A Al+n*A2
tazisko

t1

12

t (A1*t1+n*A2*t2)/(A1+n*A2)

momenty zotrvacénosti

Jyl

Jy2

Jy Jyl+n*Jy1+*A1* (t-t1) A 2+n*A2* (t2-t)"2
Ix1

Ix2

Ix

Perimeter
[ 0.08772mk
J0.011586mL

LN
LN
m

J-0.0M586mL

0.9189

0.495
0.234

0.7100

0.591
1.352

0.821

0.08772
0.00083636

0.1753
0.0253204
0.011586

0.03597

m2
m2

m2

3

m4
m4

m4

m4

J-0.056642mb

[

1354

0.495m2
Area: 0.495m2 Area. 0.4:95m?
L62Lm Perimefer:  4.624m Preemamefer‘ Aezﬂ
[ 0.08772mk | 0.087772mb

J0.0M586m4

celkova plocha

0.729 m2
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Moment zotrvacnosti v krateni:

MOMENT ZOTRVACNOSTIV KRUTENI

ARG
° N e G =
Ala 280 280 ;fﬁio @@0 i 80
i o ot o
T Jﬁ giap e W - ﬁ < 750
0.8
b 0.396
J1  a*b”3*(1/3-0.21*b/a*(1-br4/12/an4)) 0.01142
0.955
d 0.28
2 1/3*c*d”3 0.00699
0.75
b 0.192
13 a*b”3*(1/3-0.21*b/a*(1-br4/12/an4)) 0.001489
b 0.396
r 0.217
d 0.28
D ((b+r)A2+r*d+d”2/4)/(2*r+b) 0.55
t 0.28
tl 0.396
al 0.15*t/t1 0.106069
b 0.396
r 0.168
d 0.28
D ((b+r)A2+r*d+d”2/4)/(2*r+b) 0.53
t 0.192
tl 0.28
al 0.15*t/t1 0.10286
Jk J1+)2+)3+al*D1r4+a2*D1M 0.132 m4
POZD[ZNY SMER - V MIESTE PRIECNIKA
P2 P3=P4 PS

Area
Perimeter

1,158m2
8.305m
1:0.139739m&
1:0.198195mk

Area
Perimefer

1. 0.08772m4
1:0.011586m4

0.495m2
4 624m

652

il

Area
Perimefer

1.648m2
9,034m
1-0.27893mk
J:0.374138mk

=

=
Area
Perimeter

1:0.2797kmb
J.0.37518m4

1,649m2

9,043m

Salll

Area
Perimeter
[:0.2824Lmb
J:0.37642mb

1,65Lm2
9,062m
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P1

plocha
Al
A2

A Al+n*A2
tazisko

t1

t2

t (A1*t1+n*A2*t2)/(A1+n*A2)
momenty zotrvacnosti

Jyl

Jy2

Jy Jyl+n*Jy1+*A1*(t-11)A24n*A2*(t2-t)12
Ix1

Ix2

Ix

moment zotrvacnosti v kruteni

a

b

J1 a*b”3*(1/3-0.21*b/a*(1-br4/12/an4))
c

d

12 1/3*c*d"3

13 a*b"3*(1/3-0.21*b/a*(1-b"4/12/ar4))

r
d
D ((b+r)A2+r*d+d”2/4)/(2*r+b)
t

al 0.15*t/t1

[on

((b+r)A2+r*d+d”2/4)/(2*r+b)

al 0.15*t/t1

0.8
0.396

0.955
0.28

0.75
0.192

0.396
0.217
0.28

0.28
0.396

0.396
0.168
0.28

0.192
0.28

0.5000

0.495 m2
0.234 m2

0.6120 m2

0.591 m
1.352

3

0.736 m

0.08772 m4
0.00083636 m4

0.14294 m4
0.0253204
0.011586

0.03111 m4

0.01142

0.00699

0.00148

0.549553

0.10606

0.525596

0.10286
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Jk J14)2+)3+al1*D1r4+a2*D17r4

pozdizny smer - v mieste prie¢nikov - Ebet

P1
n 0.5000
Al 1.158 m2
A2 0.2475 m2
A Al+n*A2 1.2818 m?2
tl 0.7840 m
12 0.5910 m
t 0.7654 m
J1 0.1397 m4
)2 0.0877 m4
Jy 0.1653 m4
tl 0.6370 m
12 0.4000 m
t 0.6141 m
J1 0.1982 m4
)2 0.0116 m4
Ix 0.1110 m4
Zat'aZenie:
a) vlastna tiaz
b) stale zataZenie
1 vozovka
obrusna vrstva + ochrana izolacie 0.085*24
izolacia 0.005*20
2 chodnik 0.22*25
izolacia pod chodnikom 0.01*20

rimsovy nos
zabradlie
zvodidlo

0.04*(0.6-0.22)*25

0.13224 m4

celkovd plocha

1.406 m2

2.04
0.1

3 2.14 kN/m2
5.5
0.2
0.38 kN/bm
0.5 kN/bm

1 kN/bm
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(0,38+0,5+1)/1,5+5,5+0,2
nahodilé zataZenie chodnika

odvodriovacie potrubie f150mm
voda

- Premenné zatazenie

2 6.953 kN/m2
4 kN/m2

0.179 kN/bm

0.154 kN/bm
2 0.333 kN/bm

Bolo uvazované s premennym zataZzenim LM1, LM2, LM3. Kategoriza¢ny sucinitel a, b =1

NajnepriaznivejSie ucinky boli spocitané v Strape, modulom Bridge.

Pasy:
nempm. slarl eml winllly ulliel o ul rexlangle sieuienl wrnlinal
ne. node  node rlps zlzc length  taleranee

LAMNL FQ. |

1 fEd YhA hofh L HH Thil .44 FAAY Tmm
I ANF NI *

1 765 2BE E.¥5 & Ba 150 0.41 73532 1000
I ANF ND. 3

1 201 264 2,00 1.0 150 0.13 Pk 1000
LANE MO, d

| £0d  2bA 200 2.00 150 0.13 7102 1 0
LAMC MO b

1 fEd YhA AL wLhll Thil .44 st Tmm
LAME MO, B

1 fEd YhA ALl (AL Thil 1.44 st Tmm
I ANF NI S

1 ?63  264 075 [LN: ] 150 049 7332 1004
LAME ND. B

| 20n 2D0 075 L A1 11] 101 0.A43 P 1 g
LANE MO. D

| #0d 264 .00 T.h0 150 0.13 71,22 1 0
LANLC MG, 10

1 fEd YhA ALl . Thil .44 FAAY Tmm

Zadané vozidla

Twlnp
Weipght! l2ng 2400 z400 2400 zd0.0 240.0 2400 24D

1.50 1.50 150 150 150 150 150 150

Wil Fdn F40n FdAO0n FAOL0 FANGM Twal  30O0.00
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LiJ41_E00 kW
Wheiglil: B TTTUL T |11 TR Y ™I A TRTRILT]
—
—
1.
LWT1_auukm
Weighl: SN FNn Tolal aniem
o qa
.20
LT_ZUN kM
Weinht! nnn - mnn Teaal =200.00
1] a
—
1.20
tmarvires winsilln
Weinht! ' 12nn 1nan ren O An-n an.n M.l Total =G*4.0N0
u u u u u u 1] 1}

| | ] | | |
T T T T
1.20 G.a0 120 4000 120 €00 120

Vypocet bol urobeny programom STRAP
Uvazované zatazenia

1,1,vit

2,2,,"stéle zatazenie"

2,2.1,"stale zatazenie - vozovka"
2,2.2,"stale zatazenie - ostatné"
3,3,,ppl

4,4,,pp2

5,5,,pp3

6,6,,pp4

7,7,,0teplenie

8,8,,0chladenie

9,9,,"Max M2 spoj zat"

10,10,,"Mini M2 spoj zat"
11,11,,"MaxV3 spoj zat"

12,12,,"MinV3 spoj zat"

13,13,,"Max TORSION MOMENT spoj zat"
14,14,,"MinORSION MOMENT spoj zat"
15,15,,"Max M2 chodnik"

16,16,,"Min M2 chodnik"

17,17,,"Max V3 chodnik"

18,18,,"Min V3 chodnik"

19,19,,"Max TORSION MOMENT chodnik"

10
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20,20,,"MinTORSION MOMENT chodnik"
21,21,,"Maximum M2 LM1"

22,22,,"Minimum M2LM1"

23,23,,"Maximum V3 LM1"

24,24, "Minimum V3 LM1"

25,25,,"Maximum TORSION MOMENT LM1"
26,26,,"Minimum TORSION MOMENT LM1"
27,27,,"Maximum M2 UNAVA"
28,28,,"Minimum M2 UNAVA"
29,29,,"Maximum V3 UNAVA"
30,30,,"Minimum V3 UNAVA"
31,31,,"Maximum TORSION MOMENT UNAVA"
32,32,,"Minimum TORSION MOMENT UNAVA"
21,21,,"Maximum M2 ZS"

22,22,,"Minimum M2 ZS "

23,23,,"Maximum V3ZS"

24,24, "Minimum V3ZS"

25,25,,"Maximum TORSION MOMENT ZS "
26,26,,"Minimum TORSION MOMENT ZS "

Nosna konstrukcia pozdizny smer
Zatazenie a uvazovené kombinacie
Navrhova kombinécia: max M

komb 1

(vit>0Ppb 1,35xvlt,akjevit<OP 1xvlt)+ ((maxz1,4xvoz+o0sza0,8xvoz+o0sz)=sz>0Pp
1,35xsz,akjesz<0b 1xsz)+1,2xmaxpp+1,5x0,6x (maxT + chodnik) + 1,35 x ( max LM1

+ maxq resp ZS)

komb 2

(vit>0Pb 1,35xvit,akjevit<OP 1xvlt)+ ((maxz1,4xvoz+o0sza0,8xvoz+o0sz)=sz>0Pp
1,35xsz,akjesz<0bP 1xsz)+12xmaxpp+15xmaxT+1.5x0.6 x chodnik) + 1,125 x ( max
LM1 + max(qg resp ZS)

navrhova kombinécia = max (k1 resp k2)

11
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Kde max pp = (ppl>0Pb ppl;akppl<0b 0)+ (pp2>0Pb pp2;akpp2<0Ppb 0)+ (pp3>0P
pp3; ak pp3 <0 P 0) + (pp4 >0b pp4;ak ppd<0b 0)

Navrhova kombinacia: min M

komb 1

(vit<OP 1,35xviIt,akjevit>0pP 1xvlt)+ ((mnz1l1,4xvoz+o0sza08xvoz+0sz)=sz<0Pp
1,35xsz,akjesz>0pP 1xsz)+1,2xminpp+15x0,6 x (min T+ min chodnik) + 1,35 x (min
LM1 + min (q resp ZS)

komb 2

(vit<OP 1,35xvit,akjevit>0pP 1xvlt)+ ((mnzl1,4xvoz+o0sza08xvoz+0sz)=sz<0Pp
1,35xsz,akjesz>0pP 1xsz)+12xminpp+15xminT+15x 0.6 x chodnik) + 1,125 x ( min
LM1 + min (q resp ZS)

navrhova kombinacia = min (k1 resp k2)

kde max pp =(ppl<0P ppl;akppl>0P 0)+(pp2<0b pp2;akpp2>0P 0)+ (pp3<0P pp3;
akpp3>0P 0)+ (ppd <0 P pp4;akppd>0Pb 0)

- Navrhové kombinacie boli spocitané pre vSetky prefabrikdty az nich bola vybrata
najnepriaznivejSia kombinécia pre kazdy prierez. Vzhladom nato, Ze nie je zname, ktory typ
prefabrikatu bude pouZity, bol posudeny prierez nad podperou P vystuz v spriahajucej doske
pri hornom povrchu.

navrhové hodnoty min M

min min M

Bm. |zodpV4 zodpMT | min M3 Bm. |zodpV4 |zodpMT | min M3

(kN) (kNm) (kNm) (kN) | (kNm) (kNm)

1 0 0 0 40 8 -10 -530

-99 -2 -57 -28 -2 -542

2 756 -100 -885 41 -31 -1 -542

554 -112 -424 -51 1 -583

3 552 -115 -423 42 -55 3 -583

217 -124 25 -75 3 -647

4 215 -127 25 43 -79 6 -647

61 -57 99 -128 5 -757

5 52 -54 99 44 -131 9 -757

32 -53 141 -164 1 -906

6 23 -50 141 45 -168 7 -906

3 -47 154 -188 7 -1084

12
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Bm. |zodpV4 zodpMT | min M3
(kN) (kNm) (kNm)
7 -4 -43 154
-23 -43 140
8 -30 -39 140
-64 -34 89
9 -67 -30 89
-88 -30 12
10 91 -25 12
-114 -24 91
11 -117 -20 91
-137 -20 -218
12 -140 -14 -218
-160 -14 -369
13 -164 -8 -369
-184 -8 -543
14 -187 0 -543
-208 0 -740
15 211 9 -740
-234 -1 -963
16 -237 7 -963
-258 7 -1210
17 -261 15 -1210
-281 15 -1482
18 -285 25 -1482
-393 25 -1818
19 -400 38 -1818
-427 38 -2232
20 -434 51 -2232
-540 46 -2711
21 -554 66 -2711
-611 61 -3293
22 -626 80 -3293
-824 167 -4106
23 -853 171 -4107
-900 166 -4813
24 -918 167 -4815
-934 164 -5189
25 1104 -19 -5369
970 -4 -4960
26 969 -4 -4959
812 35 -4275
27 802 39 -4274
726 26 -3509

Bm. |zodpVv4 |zodpMT | min M3
(kN) (kNm) (kNm)
46 -192 13 -1084
-212 13 -1286
47 -216 22 -1286
-236 21 -1512
48 -239 30 -1512
-407 55 -1819
49 -420 72 -1819
-473 66 -2265
50 -487 85 -2265
-610 67 -2797
51 -626 90 -2797
-700 78 -3459
52 -714 98 -3459
-922 152 -4238
53 -929 157 -4239
-980 157 -5002
54 -981 160 -5003
-1117 174 -5420
55 969 14 -5245
863 56 -4876
56 859 59 -4875
829 55 -4193
57 821 58 -4191
645 36 -3364
58 632 35 -3363
576 29 -2758
59 562 26 -2758
433 44 -2225
60 426 32 -2225
399 32 -1812
61 393 21 -1812
283 38 -1477
62 279 28 -1477
259 28 -1208
63 255 18 -1208
235 18 -963
64 232 9 -963
212 9 -741
65 208 2 -741
188 1 -543
66 184 -6 -543
164 -6 -369
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Bm. |zodpV4 zodpMT | min M3 Bm. |zodpVv4 |zodpMT | min M3
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
28 714 27 -3509 67 161 -12 -369
644 15 -2829 141 -12 -218
29 630 13 -2828 68 137 -17 -218
505 4 -2278 117 -17 -91
30 489 0 -2278 69 114 -21 -91
436 -5 -1816 91 -22 11
31 421 -9 -1815 70 88 -27 11
239 26 -1508 68 -27 90
32 235 18 -1508 71 65 -30 90
214 37 -1283 31 -39 140
33 211 28 -1283 72 24 -43 140
191 28 -1083 6 -43 155
34 187 20 -1083 73 -2 -47 155
167 20 -906 -22 -50 142
35 163 13 -906 74 -31 -53 142
132 5 -760 -64 -64 94
36 128 -1 -760 75 -73 -66 94
79 1 -651 -94 -68 10
37 75 -3 -651 76 -105 -70 10
55 -3 -586 -559 42 -451
38 52 -6 -586 77 -562 45 -452
32 -6 -544 -728 38 -917
39 29 -8 -544 78 164 10 -107
10 -10 -530 83 -55 -4

Dimenzacné hodnoty spriahajica doska horné doska - nad podperou M = 5,42 MNm, V = 1,2 MN,
M = 0,174 MN

Nosna konstrukcia - pozdizny smer, minimalny moment nad podperou

Meg 5.420 MN ocel B500

Ved 1.117 MN fk 500 MPa
My 0.174 MN fo= fu/1.15 435 MPa
betén 35/45

fe 19.833 MPa

fetm 3.2 MPa

prierez

h 195 m

d 1.835 m

b 1.47 m

A= b*d 2.8665
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u= 2*(d+b) 6.84
ter= A/u 0.419
krytie
pozdizna nosnd vystuz - 1 rad
pozdizna nosna vystuz - 2 rad
Smykova vystuz
pozdiZna vystu? na krutenie
as= c+f st+0.5%f sl 94
bi= b-ter 1.051
hi= h-tes 1.531
U= 2*(hi+by) 5.164
A= b *hy 1.609
ucinnd vyska prierezu
di= c+f st+0.5*f s 115
d= h-d, 1.835
rameno vnutornych sil
z= 0.85d 1.560
I min= 0.26*fcem/fik 0.0017
Asmin= I min*b*d 0.004489
Xplim= 560*d/(700+f,q) 0.906
Asmax= Xaiim*b*fea/fya 0.060723
Xp= d-sqrt(d*2-2*Mep/(b*fq)) 0.104
Ages=  Xp*b*fe/f,q*10000 69.921
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.1918

kratenie
Figi= (Ten/2/A* uVegn) *cotq 0.094733
A= 0.5*(Fia/f,qa)/*10000 2.178853
Asviea 82.31 cm2

A,

10f 28/100/1bm+5f 14/200/1bm

> 2as
o 85
fs 28
fs 14
fst 16
fsl 18
mm
m
m
m
m2
mm
m
m
>0.0013
m2 44.89
m
m2 607.23
< xlim 0.906
min(xB;xlim)  0.104
> Asmin 44.89
priec¢na sila
1.331 MN
10.206 cm2
95.62 cm2

cm2

cm2

>

<

0.188

0.000606
0.000154
0.000201
0.000255

m2
m3
m2

m2

82.31 cm2
607.23 cm2
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Postidenie na tinavu - pozdizny smer, minimalny moment nad podperou

min min M
Bm. |zodpV4 zodpMT | min M3 Bm. |zodpV4 |zodpMT |min M3
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1 0 -1 0 40 -4 1 -47
-27 -1 -16 -4 1 -50
2 104 -25 -186 41 -4 1 -50
83 -27 -119 -4 1 -53
3 83 -27 -119 42 -4 0 -53
55 -26 -51 -4 0 -57
4 55 -27 -51 43 -4 0 -57
-4 0 -18 -4 0 -61
5 -4 0 -18 44 -4 0 -61
-4 0 -22 -4 0 -66
6 -4 0 -22 45 -5 -1 -66
-4 0 -25 -5 -1 -70
7 -4 0 -25 46 -5 -1 -70
-5 -3 -30 -6 -1 -76
8 -5 -3 -30 47 -7 -1 -76
-7 2 -36 -7 -1 -82
9 -7 2 -36 48 -7 -1 -82
-7 2 -43 -7 -1 -90
10 -7 2 -43 49 -8 -1 -90
-7 2 -50 -8 -1 -97
11 -7 1 -50 50 -8 -1 -97
-7 1 -57 -56 -10 -115
12 -7 1 -57 51 -57 -7 -114
-7 1 -64 -70 -11 -177
13 -7 1 -64 52 -71 -9 -177
-7 1 -72 -91 47 -256
14 -7 0 -72 53 -92 47 -256
-7 0 -79 -109 45 -338
15 -8 0 -79 54 -110 45 -338
-8 0 -87 -116 11 -383
16 -8 0 -87 55 117 -7 -336
-8 0 -95 110 -7 -290
17 -9 -1 -95 56 110 -7 -289
-9 -1 -104 96 -7 -207
18 -9 -1 -104 57 95 -8 -207
-9 -1 -113 12 8 -144
19 -10 -1 -113 58 11 8 -144
-10 -1 -122 11 8 -133
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Bm. |zodpV4 zodpMT | min M3 Bm. |zodpV4 |zodpMT |min M3
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
20 -10 -1 -122 59 11 8 -133
-10 -1 -133 11 8 -122
21 -11 -1 -133 60 10 7 -122
-11 -1 -144 10 7 -112
22 -12 -1 -144 61 9 6 -112
-95 9 -205 9 6 -103
23 -96 9 -205 62 9 6 -103
-109 9 -288 9 6 -94
24 -110 9 -288 63 8 5 -94
-117 9 -335 8 5 -86
25 108 -5 -374 64 8 5 -86
108 -5 -330 8 5 -78
26 108 -6 -330 65 8 4 -78
84 15 -256 8 4 -71
27 83 15 -256 66 7 3 -71
71 12 -178 7 3 -63
28 70 13 -178 67 7 3 -63
57 8 -114 7 3 -56
29 56 9 -114 68 7 3 -56
8 6 -95 7 2 -49
30 8 6 -95 69 7 2 -49
8 6 -87 7 2 -43
31 7 5 -87 70 7 2 -43
6 6 -80 7 2 -36
32 5 5 -80 71 7 2 -36
5 5 -75 5 -3 -30
33 5 5 -75 72 5 -4 -30
5 5 -70 4 -1 -26
34 5 4 -70 73 4 -1 -26
5 4 -65 4 -1 -22
35 4 4 -65 74 4 -1 -22
4 4 -60 4 -1 -19
36 4 3 -60 75 4 -1 -19
4 3 -56 -56 17 -55
37 4 3 -56 76 -56 17 -55
4 1 -52 -86 19 -126
38 4 1 -52 77 -86 19 -126
4 1 -49 -108 18 -196
39 4 2 -49 78 57 -5 -34
-4 1 -47 22 -15 -1
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BETON KBT = 0.00 VYZTUZ NVP = 5.228
ZB BB VAY) NV  DV1(-FV1)
1.9500 1.4700 1.8500 14.000 0.032000

0.0000 1.4700

ZATIZENI
Oh. moment Norm. sila Poloha N.sily
-0.3830  0.0000  0.0000

VYSLEDKY

BETON VYZTUZ
4 NAPETI 4 NAPETI
1.9500 0.0000 1.8500 19.6130

0.0000 -0.8660

nosna konstrukcia pozdizny smer

4 1.15

5 0.86

l 5 1

A 1

l 0.989

E, 200 GPa

Ecm 34 GPa

ae= Eo/Ecm 5.882

Memz= 0.383 MNm
DS ruvs= Ac*Miewa/li* (ds 1-X) 19.613 MPa
DS ec= 1.75*Ds  rim3 34.323 MPa
Ds;equ= | *Dsgec 33.945 MPa
O fat* DS 5 equ<DS rsi/ B fat 33.945 < 141.304 MPa

Nosné& konStrukcia, spriahajuca doska — prieény smer
Bola spocitand programom STRAP.

Staticka schéma:

147
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Prierezové charakteristiky:

PROPERTY NO. 1

A=0.1180E+00 12=0.3933E-03 13=0.3423E-02
Material =1 -C35 Perimeter=1.580
h2=0.590 h3=0.200 e2=0.295

x3

T
.:zluu E %2 [local axis)

—.590 —

Zatazenie:

J=0.1238E-02

€3=0.100

SF2=0.850
SF3=0.850

- Vlastna tiaZ: - doska hrubky 0,2m, betén C35/45, g,= 25 KN/m3

- Stale zatazenie: - vozovka

obrusna vrstva + ochrana izolacie

izolacia

- Pohyblivé zatazenie:

200

9= Garzeo1s) — 200 kN/bm

372

M3 MOMENT COMB. NO. 1 1¥135+2%1,35+3%1.35

108

@

372

W
N ~
p =

©
el
o

0.085*24
0.005*20

2.04
0.1

S2.14 kN/m2

109
107

<
S
\

Ve SHEAR

Nosna konstrukcia - prie€ny smer, maximalny moment

Med
Ved

Mk
betdén 35/45

fcd

fCt m

prierez
h

d
b

krytie

pozdlZna nosna vystuz

ucinna vyska prierezu

0.025
0.000
0

19.833
3.2

0.2

0.114
0.59

MN ocel B500
MN fyk

MN fo= fu/1.15
MPa

MPa

m

m

m

o 50

fs 16 A,

f st 28 Aq

-86.4

COMB. NO. 1 1%1.35+2%1.35+3%1.35 -
0

-107
109

500 MPa
435 MPa

0.000201 m2
0.000606 m2
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d;= c+f st+0.5*f s 86 mm
d= h-d, 0.114 m
rameno vnutornych sil
z= 0.85d 0.097 m
I min= 0.26*fctm/fyk 0.0017 >0.0013
Asmin= I min*b*d 0.000112 m2 1.12 cm2
XBlim= 560*d/(700+f,q) 0.056 m
Asmax= Xglim ¥ b *fca/fyq 0.001514 m2 15.14 cm2
Xg= d-sqrt(d”2-2*Mep/(b*feq)) 0.021 <xlim 0.056 m
min(xB;xlim) 0.021 m
Agreq= xg*b*f.4/f,q*10000 5.619 > Asmin 1.12
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
prie¢na sila
Frai= (Ten/2/A* utVegn) *cotq 0.000 MN
A= 0.5*(Fia/f,q)/*10000 0.000 cm2
A 5.62 cm2
f16/200 A 7.035 cm2 > 5.62 cm2
15.14 cm2

Nosna konstrukcia - prie€cny smer moment + priecna sila
Meg 0.015 MN ocel B500
Ved 0.086 MN fk 500 MPa
Mk 0 MN fo= fu/1.15 435 MPa
betdén 35/45
fea 19.833 MPa
fetm 3.2 MPa
prierez
h 0.2 m
d 0.114 m
b 0.59 m
krytie o 50
pozdiZna nosna vystu? - 1 rad fs 16 A, 0.000201 m2

f st 28 Ag 0.000606 m2

ucinna vyska prierezu

di= c+f st+0.5*f s 86 mm
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d= h-d, 0.114 m
rameno vnutornych sil
z= 0.85d 0.097 m
I min= 0.26*fcm/fyk 0.0017 >0.0013
Agmin= I min¥b*d 0.00011192 m2 1.12 cm2
XBlim= 560*d/(700+f,q) 0.056 m
Asmax= Xglim ¥ b *fca/fyq 0.0015141 m2 15.14 cm2
d-sqrt(d”2-
Xp= 2*Mep/(b*feq)) 0.012 <xlim 0.056 m
min(xB;xlim) 0.012 m
Agreq= xg*b*f.4/f,q*10000 3.192 > Asmin 1.12
potrebné mnozstvo - horizontalna zlozka Smyku
q 40
tanq 0.83909963
cotq 1.19175359
priec¢na sila
Fra= (Ten/2/A* utVegn) *cotq 0.102 MN
A= 0.5*(Fai/f,q)/*10000 1.179 cm2
A 4.37 cm2
f18/200 A 7.035 cm2 > 437 cm2
15.14 cm2
$mykova odolnost prvkov bez $mykovej vystuze
h 0.2
d 0.1
b 0.59
Ned 0,11 MN
Ve [Crac*k*(100*1 1%f()/*+0.15*S . ]*b,*d 3 Vidmin
kde
Crec 0.18/qc 0.12
k 1+(200/d)" 2.414 £ 2
S Neo/A. 1.186441 £ 0.2%f 4 0.00 MPa
I stuperi vystuZenia pozdiZnou vystuzou
r Ay/(by*d) 0.7035 < 0.02
Vidc 0.241 MN > 0.11
fed 23.33 MPa
fek 35 MPa VRdmin < VRdc < VRd,max
Veamn  0.035%K¥**fck'/? 0.586
Vrde, min (Vrgmin+0.15*%0.478)*0.41*1 0.076 < 0.241 < 0.355 MN
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v 0.6*(1-fck/250) 0.516
Vrgmax  0.5*bw*d*v*fed 0.355

Posudenie trhlin

Charakteristickd kombinécia kvazistala kombinéacia
BETON KBT = 0.00 VYZTUZ NVP = 5.228
/B BB ZN NV DV1(-FV1)
0.2000 0.5900 0.1100 4.000 0.016000

0.0000 0.5900

ZATIZENI
Oh. moment Norm. sila Poloha N.sily
-0.0190 0.0000  0.0000
-0.0004 0.0000  0.0000

VYSLEDKY
BETON VYZTUZ
4 NAPETI Z NAPETI
1 2 1 2
0.0000  -19.6585<-21 MPa -0.4139 0.1100 238.7167 <400MPa 5.0256 < 160MPa

Prie€niky - krajny prie¢nik, zataZenie a uvazovené kombinacie
Navrhova kombinéacia: max M, V, a Mt
komb 1

(vit>0Ppb 1,35xvlt,akjevit<OP 1xvlt)+ ((maxz1,4xvoz+o0sza0,8xvoz+o0sz)=sz>0Pp
1,35xsz,akjesz<0b 1xsz)+1,2xmaxpp+1,5x0,6x (maxT + chodnik) + 1,35 x ( max LM1

+ maxq resp ZS)

komb 2

(vit>0Pb 1,35xvlt,akjevit<OP 1xvlt)+ ((maxz1,4xvoz+o0sza0,8xvoz+o0sz)=sz>0Pp
1,35xsz,akjesz<0bP 1xsz)+12xmaxpp+15xmaxT+1.5x0.6 x chodnik) + 1,125 x ( max
LM1 + max(qg resp ZS)
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Kde max pp = (ppl>0Pb ppl;akppl<0b 0)+ (pp2>0b pp2;akpp2<0Ppb 0)+ (pp3>0P
pp3; ak pp3 <0 P 0) + (pp4 >0b pp4;ak ppd<0b 0)

navrhova kombinécia = max (k1 resp k2)

Navrhova kombinéacia: min M, V, a Mt
komb 1

(vit<OP 1,35xvit,akjevit>0pP 1xvlt)+ ((mnzl1,4xvoz+o0sza08xvoz+o0sz)=sz<0Pp
1,35xsz,akjesz>0pP 1xsz)+1,2xminpp+15x0,6 x (min T+ min chodnik) + 1,35 x (min
LM1 + min (q resp ZS)

komb 2

(vit<OP 1,35xvit,akjevit>0pP 1xvlt)+ ((mnzl1,4xvoz+o0sza0,8xvoz+0sz)=sz<0Pp
1,35xsz,akjesz>0pP 1xsz)+12xminpp+15xminT+1.5x 0.6 x chodnik) + 1,125 x ( min
LM1 + min (q resp ZS)

navrhova kombinacia = min (k1 resp k2)

kde maxpp =(ppl<0P ppl;akppl>0pP 0)+(pp2<0b pp2;akpp2>0P 0)+ (pp3<0P pp3;
akpp3>0P 0)+ (ppd <0 P pp4;akppd>0Pb 0)

navrhové hodnoty max M

oporal opora 4
Bm. V3 MT maxM2 Bm. V3 MT maxM2

(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -2 0 0 1312 -5 1 1
1007 -297 88 31 1311 -239 -359 58
1006 -222 -65 -202 1310 -292 -373 -177
1319 -491 227 -340 1309 -578 -916 -269
5238 924 863 -949 1308 893 -796 -937
1423 836 822 1416 1307 965 -633 1657

888 693 2705 1002 -613 3061
1123 29 -155 2918 1306 68 230 3008
1005 -988 -982 2806 1305 -975 949 2728
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oporal opora 4
Bm. V3 MT maxM2 Bm. V3 MT maxM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)

1004 -1401 -1184 1141 1304 -1318 1117 958
1003 486 -133 -1012 1303 464 -50 -986
1002 308 -232 -350 1302 263 -92 -349
1001 304 -397 -160 1301 257 41 -195
1000 31 0 -6 1300 29 0 -6

max 29 -155 2918 1002 -613 3061

Meg 3.061 MN ocel B500

Ved 0.613 MN fux

Mk 1.002 MN fo= f/1.15

betén 35/45

fea 19.833 MPa

fetm 3.2 MPa

prierez

h 195 m

d 1.84 m

b 145 m

A= b*d 2.8275

u= 2*(d+b) 6.8

ter= A/u 0.416 >2as 0.18

krytie o 80

pozdfina nosna vystuz_horny povrch fs 28 A 0.000616 m2

$mykova vystuz fst 16 Ay 0.000201 m2

pozdfina vystuz na krutenie fsl 20 Ay 0.000314 m?2

as= c+f st+0.5%f sl 90 mm

b= b-tef 1.034 m

h= h-tes 1.534 m

U= 2*(hitby) 5.137 m

A= bi*hy 1.587 m2

ucinna vyska prierezu

di= c+f st+0.5*f s 110 mm

d= h-d; 1.84 m

rameno vnutornych sil
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z= 0.85d 1.564 m
 min= 0.26* feem/ Ty 0.0017 >0.0013
Acnin= I min¥b*d 0.00444 m2 44,40 cm2
XBlim= 560*d/(700+f,q) 0.908 m
Asmax= Xglim ¥ b *fca/fyq 0.06006 m2 600.60 cm2
Xg= d-sqrt(d*2-2*Mep/(b*fq)) 0.059 <xlim 0.908 m
min(xB;xlim) 0.059 m
Agreq= xg*b*f.4/f,q*10000 38.884 < Asmin 44.40 cm2
potrebné mnoZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
krutenie prie¢nasila
Feai= (Ten/2/A* U+Vega) *cotq 0.545647 0.731 MN
A= 0.5*(Fia/f,q)/*10000 12.54988 5.601 cm2
Asviea 57.03 cm?2
10f 28/150 A 60,6 cm2 > 57.03 cm?2
< 600.60 cm2
navrhové hodnoty min M
oporal opora 4
Bm. V3 MT minM2 Bm. V3 MT minM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -3 0 -1 1312 -5 0 -1
1007 -264 14 -57 1311 -330 217 -147
1006 -467 67 -385 1310 -427 208 -479
1319 -837 -43 -719 1309 -740 294 -866
5238 1519 -184 -2158 1308 1380 256 -2332
1423 346 320 -975 1307 438 177 -1066
1123 -78 641 -666 1306 -6 -99 -629
1005 -344 835 -801 1305 -248 -286 -721
1004 -1005 826 -1434 1304 -939 -591 -1276
-1363 1012 -3192 -1622 -675 -2885
1003 1542 209 -3006 1303 1542 -174 -2828
1002 619 216 -858 1302 632 45 -748
1001 507 286 -504 1301 504 119 -386
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oporal opora 4
Bm. V3 MT minM2 Bm. V3 MT minM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1000 48 1 -12 1300 44 0 -11
-1363 1012 -3192 -1622 -675 -2885
ocel
Meqg 3.192 MN B500
Ved 1.363 MN fk 500 MPa
Mk 1.012 MN fio= fu/1.15 435 MPa
betdén 35/45
fea 19.833 MPa
fetm 3.2 MPa
prierez
h 195 m
d 1.768 m
b 145 m
A= b*d 2.8275
u= 2*(d+b) 6.8
ter= A/u 0.416 > 2as 0.32
krytie o 150
pozdiZna nosna vystuz_horny povrch fs 32 A, 0.000804 m2
Smykova vystu? fst 16 Ay 0.000201 m2
pozdiZna vystu? na krutenie fsl 20 Ay 0.000314 m2
as= c+f st+0.5%f sl 160 mm
b= b-tef 1.034 m
h= h-tes 1.534 m
U= 2*(hitby) 5.137 m
A= b *hy 1.587 m2
ucinna vyska prierezu
di= c+f st+0.5*f s 182 mm
d= h-d; 1.768 m
rameno vnutornych sil
z= 0.85d 1.503 m
I min= 0.26*fcm/fyk 0.0017 >0.0013
Asmin= I min*b*d 0.004266 m2 42.66 cm2
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Xglim= 560*d/(700+f,4) 0.872 m
Asmax= Xglim ¥ b *fca/fyq 0.05771 m2 577.10 cm2
Xg= d-sqrt(d*2-2*Mep/(b*fg)) 0.064 <xlim 0.872 m
min(xB;xlim) 0.064 m
Ave=  Xg*b*fe/f,4*10000 42.290 > Asmin 42.66
potrebné mnoiZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
krutenie prie¢nasila
Fea= (Teo/2/A* UHVea2) *cotq 0.551093 1.624 MN
A= 0.5*(F.a/f,q)/*10000 12.67513 12.453 cm2
Asvirq 67.42 cm2
10f 32/150 A 80,4 cm2 > 67.42 cm?2
< 577.10 cm2
navrhové hodnoty max abs(max V3/minV3)
oporal opora 4
Bm. min V3 MT M2 Bm. max V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -4 0 -1 1312 -1 0 1
1007 -401 115 17 1311 -150 126 -82
1006 -487 115 -373 1310 -215 126 -242
1319 -956 371 -630 1309 -346 157 -446
5238 298 329 -1043 1308 2055 -983 -1855
1423 97 643 -639 1307 1197 -562 1276
1123 -230 1084 36 1306 383 89 988
1005 -1012 -957 2695 1305 -62 177 160
1004 -1812 154 276 1304 -258 50 -526
-1959 154 -2519 -367 50 -989
1003 455 121 -1041 1303 1558 -143 -2821
1002 260 131 -388 1302 638 11 -741
1001 215 111 -245 1301 577 11 -367
1000 31 0 -6 1300 44 0 -11
-1959 154 -2519 2055 -983 -1855
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navrhové hodnoty max abs(max Mt/minMt)

oporal opora 4

Bm. V3 Max Mt M2 Bm. V3 Max Mt M2

(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -2 0 -1 1312 -8 1 0
1007 -255 408 -9 1311 -264 242 -137
1006 -318 408 -261 1310 -329 242 -397
1319 -603 895 -408 1309 -595 340 -712
5238 1435 1174 -1161 1308 939 490 -1801
1423 447 1246 -61 1307 656 586 -450
1123 -49 1441 306 1306 142 687 1272

-158 1441 152 33 687 1401
1005 -560 1389 -293 1305 -719 1199 2242
1004 -1121 1265 -947 1304 -1221 1244 694

-1230 1265 -2689 -1330 1244 -1197
1003 1058 714 -2316 1303 700 882 -1380
1002 448 304 -691 1302 360 391 -468
1001 403 304 -429 1301 315 391 -261
1000 48 1 -12 1300 31 0 -7

-158 1441 152 -1330 1244 -1197

Smykové odolnost prierezov - navrh vystuze na $myk a krdtenie a postdenie prierezu

Posudenie tlakovej diagonaly — krajné priecniky
betén C35/45

e 35 MPa
fe 19.833 MPa
ocel B500

fx 500

= f,/1.15 435 MPa
prierez

h 195 m
b 145 m
krytie strmenov

C 150 mm
priemer strmenov

fst 16 mm
pozdiZna vystu? na krutenie

fsl 25 mm
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d1i c+f st+0.5*f sl 178.5 mm

d h-d1 1.7715 m

bw b-d1 1.2715 m

rameno vnutornych sil

z 0.85*d 1.505775 m

rozmery prierezu na krdtenie

A b*h 2.8275 m2

u 2*(b+h) 6.8 m

tef A/u 0.416 m

hk h-tef 1.534 m

bk b-tef 1.034 m

uk 2*(hk+bk) 5.137 m

Ak hk*bk 1.587 m2

tanq tan(40) 0.8391

cotq cot(40) 1.191754

nl 0.6*(1-35/250) 0.516

Trdmax 2*Ak*tef*n1*fcd*(tang+cotq) ™

Vrdmax z*bw*n1*fcd/(tanqg+cotq) 1
Posu'denie T, + o

pozri tab Trdmax Vrdmax

Navrh Smykovej vystuze

sklon tlakovej diagonaly

cotq cot(40) 1.191754

navrhova medza klzu

fyd fywk/gs 434.783 MPa

navrh osemstrizny strmen 8f 16/200 Asw 12,06 cm2
vystuz na krutenie f 20/200 Aswt 3,14 cm?2
S 0,2 m

- napatie v Smykovej vystuzi

Sewd Ted/Aswd*s/2/Ak/cotq+Ved/Asw*s/z/cotq
1/Aswt*s/2/Ak/cotq 1
1/Asw*s/z/cotq

> 2*(c+f st+0.5*f sl}/1000 =

0.138 m

6.649 MN
1.003 MN

68.424 nasobok T,
92.414 nasobok V.
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max Mt - opora 1

Smykova
odolnost | Smykova pozdi?na
- tlakova | vystuz — vystuz
diagondla | napadtie Hed na
zodpV | max Mk <1 <435 (MN) | kratenie
(kN) (kN) (MPa) (MN) (cm2)
1007 -255 408 0.085 92.28 0.788 18.111
1006 -318 408 0.090 98.12 0.787 18.101
1319 -603 895 0.189 206.41 1.727 39.705
5238 1435 1174 0.307 330.35 2.266 52.098
1423 447 1246 0.228 251.23 2.406 55.300
1123 -49 1441 0.221 247.26 2.782 64
1005 -560 1389 0.260 285.67 2.680 61.618
1004 -1121 1265 0.292 316.69 2.442 56.140
1003 1058 714 0.204 218.00 1.377 31.665
1002 448 304 0.086 92.56 0.586 13.475
1001 403 304 0.082 88.40 0.586 13.483
1000 48 1 0.004 4.56 0.002 0.042
max Mt- opora 4
Smykova
odolnost | Smykova pozdina
- tlakova | vystuz — vystuz
diagondla| napatie na
zodpV | max Mk <1 <435 Hed kratenie
(kN) (kN) (MPa) (MN) (cm2)
1311 -150 126 0.033 35.13 0.244 5.603
1310 -215 126 0.038 41.07 0.243 5.593
1309 -346 157 0.055 58.44 0.303 6.971
1308 2055 -983 0.335 | 355.39 | 1.896 | 43.596
1307 1197 -562 0.193 205.24 1.085 24.936
1306 383 89 0.048 50.39 0.172 3.953
1305 -62 177 0.032 35.57 0.342 7.861
1304 -258 50 0.031 32.22 0.096 2.213
1303 1558 -143 0.163 168.13 0.276 6.350
1302 638 11 0.060 60.82 0.021 0.483
1301 577 11 0.054 55.21 0.022 0.501
1300 44 0 0.004 4.13 0.000 0.007
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$mykova odolnost - navrh pozdiinej vystuze na kratenie

Pozdizna vystuz na krutenie

Hea1 Tea/2/A*u*cotq
1/2/A*u*cotq

Ast

s

n u/s

navrh Ast/n 2.56 p

Posudenie krajného prie€nika z hfadiska inavového zatazenia.

unavové vozidlo max M

1,93

64 cm2

02 m

25,7 b
25 f20 Ast

25 ks
3.14 cm2

oporal opora 4

Bm. V3 MT M2 Bm. V3 MT M2
1008 0 0 0 1312 0 0 0
1007 -14 42 17 1311 -16 -56 25
1006 -13 32 5 1310 -5 -78 13
1319 -57 21 39 1309 -20 -129 41
5238 126 93 45 1308 119 -180 53
1423 60 -64 362 1307 63 61 369
1123 -11 -17 539 1306 -15 37 568
1005 -136 -137 503 1305 -92 -1 531
1004 -215 -93 356 1304 -225 93 354
1003 -13 -18 35 1303 -12 12 21
1002 -6 -7 12 1302 -5 3 6
1001 9 -69 14 1301 9 42 4
1000 0 0 0 1300 0 0 0
Metoda ekvivalentného rozkmitu napati - cestné mosty

Sucinitel As.1 )
OVERENIE V POLI A PRE MOSTOVKOVE DOSKY

2 1 spojky
2) zakrivené kable v acelovych
18 - 19 kanalikoch
R 3) betonarska acel
1 vopred predpata (vietky)
As .3 ' dotatocne predpata
1 - lana v plastovyth kandlikoch
L — p y
1w
130 L [ I — - priame kable v atelovych
" s Jabildt] kanalikoch
[T R o e A
3clebdl L) Smykova vystuz
10 ! .
a) spo ity nosnik
. b) jednopalovy nosnik
024681 2 3 40 S0 s 70 8 90 100 ¢} mostovkova doska
dizka vplyvovej ciary

31



Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

Lol SR e ] ST

l 1.15

l, 0.86

| 5 1

| 4 1

s 0.99

E, 200 GPa

Ecm 34 GPa

ac= Eo/Ecm 5.882

BETON KBT = 0.00 VYZTUZ NVP = 5.882

ZB BB yAY NV DV1(-FV1)
1.9500  1.4500 0.1000  10.000 0.028000

0.0000 1.4500

ZATIZENI
Oh. moment Norm. sila Poloha N.sily
0.5680 0.0000 0.0000
0.8960 0.0000 0.0000

VYSLEDKY
BETON VYZTUZ
z NAPETI z NAPETI
1 2 1 2

1.9500 -1.5925 -2.5122 MPa 0.1000 52.5119 MPa 82.8356
Meims= 0.568 MNm
Dss rims= a*Mewa/ i * (ds 1-x) 52,51 MPa
Dsec= 1.4*Dsrims 73,514 MPa
DS equ= | *Dssec 72,705 MPa
O fat* DS 5,equ<DS ek/ G fat 72,705 < 141.304 MPa

Overenie unavovej odolnosti betonu - maximalny moment
¢asta kombinacia—opora 1

vit + sz+ max pp + 0.4 xmax q + 0.75 max TDI + 0.5 x max T
zodp: vlt + sz+ max pp-0.4x ming-0.75min TDI + 0.5 x max T

Bm. V3 MT maxv2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)

1008 -1 0 0 1008 -2 0 0

1007 -269 -20 9 1007 -246 -13 -22
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Bm. V3 MT maxMv2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1006 -268 -95 -225 1006 -310 -11 -268
1319 -512 23 -405 1319 -543 -88 -505
5238 635 151 -1168 5238 942 -156 -1432
1423 535 43 51 1423 273 73 -664
502 -60 839 145 218 -355
1123 47 -129 863 1123 -23 278 -322
1005 -499 -187 842 1005 -333 385 -410
1004 -877 -156 94 1004 -584 369 -853
1003 547 -1 -1178 1003 889 98 -1770
1002 317 -64 -408 1002 387 134 -537
1001 292 -155 -219 1001 332 157 -316
1000 32 0 -7 1000 34 1 -8

casta kombinacia — opora 4

Bm. V3 MT maxM2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) | (kNm) (kNm)
1312 -4 1 0 1312 -4 1 0
1311 -228 -133 -2 1311 | -220 117 -79
1310 -288 -141 -228 1310 | -289 113 -303
1309 -538 -308 -400 1309 | -496 150 -555
1308 732 -351 -1162 1308 | 795 139 -1473
1307 538 -371 100 1307 | 287 48 -687
1306 52 -231 885 1306 51 -19 -351
1305 -486 -223 889 1305 | -251 -136 -376
1304 -835 -53 98 1304 | -577 -323 -819
1303 556 -113 -1167 1303 | 904 -159 -1739
1302 302 -99 -395 1302 | 402 -54 -498
1301 277 -46 -219 1301 | 333 -16 -268
1300 30 0 -6 1300 32 0 -7

Ndavrhova hodnota Unavovej pevnosti betdnu
Pre normalne tuhnuci betén s = 0,25,
vek betdnu pri nastupe Unavového zatazenia to = 30dni

fck 35 MPa
o 1.5
fcd,fat = 0;85*bcc(t0)*fck/g*(1'fck/250); kde

bec(to) = en(0,25*(1-v(28/30)) 1.0085
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fcd,fat =

M Efrg,min =
Scmin =
MEfrg,max =

S cmax =

kde: DSRSk

ocel asucinitele pre overenie Unavy betondrskej vystuZe:

konstrukcie

S cmax /fcd,fat <
0.146 <

unavové vozidlo min M

17.20
-0.375

0.00
0.896
2,5122

0.5+0.45*Scmin /fcdyfat < 0.9
05 < 0.9

oporal opora 4

Bm. V3 MT minM2 Bm. V3 MT minM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1008 0 0 0 1312 0 0 0
1007 -2 39 -2 1311 -1 5 -2
1006 -2 54 -4 1310 -1 3 -3
1319 -1 22 -4 1309 -1 8 -5
5238 132 -125 -29 1308 114 166 -81
1423 -43 155 -52 1307 -21 1 -29
1123 -45 185 -102 1306 -41 -161 -69
1005 -53 221 -144 1305 -48 -189 -106
1004 -94 203 -171 1304 -84 -162 -143
-94 203 -310 -84 -162 -267

1003 168 85 -267 1303 170 -67 -242
1002 35 22 -34 1302 33 6 -22
1001 31 32 -13 1301 2 50 -4
1000 0 0 0 1300 0 0 0

I, 1.15

I, 0.86

[ 3 1

[ 4 1

I 0.99

Es 200 GPa

Ecm 34 GPa

A= Es/Ecm 5.882

34

MPa
MNmM

MPa
MNmM
MPa

162.5 MPa_je unavova odolnost ocele tab 6.3N - Parametre pre S-N krivky pre betonarsku
1.75 pre oblasti nad podperou, 1.4 pre stred
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BETON KBT= 0.00
ZB BB
1.9500 1.4500
0.0000 1.4500

ZATIZENI
Oh. moment Norm:. sila Poloha N.sily
-0.3100 0.0000 0.0000
-2.0710 0.0000 0.0000
-1.2540 0.0000 0.0000

VYSLEDKY
BETON
z NAPETI
1 2 3

0.0000 -1.2746  -8.5152  -5.1560

Meimz=

Ds rims= ac*Mepvs/lir* (ds 1-x)
Dsgec= 1.75*Ds rivs
Dss,equ= I s*DSs,EC

g:,fat* DS s,equ<DS Rsk/g,fat

VYZTUZ NVP = 5.882
yAY NV DVI1(-FV1)
1.3500 10.000 0.032000

VYZTUZ
z NAPETI
1 2 3
1.3500 30.5589 204.1529 123.6155

-0.310 MNm
30,56 MPa
53,48 MPa
52,9 MPa

52,9 < 141.304 MPa

Overenie unavovej odolnosti betonu — minimalny moment

¢asta kombinacia — opora 1

vit+sz+ minpp+0.4xming+0.75min TDI+0.5xmin T
zodp: vlt + sz+ min pp-0.4xmaxqg-0.75maxTDI + 0.5 xmin T

Bm. V3 MT minM2 Bm. V3 MT zodpmaxM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1008 -2 0 0 1008 -1 0 0
1007 -215 -37 -34 1007 -254 -31 3
1006 -341 12 -283 1006 -284 -84 -232
1319 -614 -58 -527 1319 -548 38 -417
5238 1008 -129 -1549 5238 668 164 -1226
1423 298 98 -673 1423 547 55 46
1123 -6 256 -358 1123 56 -141 845
1005 -274 365 -428 1005 -470 -197 834
1004 -686 385 -917 1004 -928 -148 63
-865 483 -2071 -817 -228 -1254
1003 974 108 -1977 1003 590 4 -1281
1002 429 142 -610 1002 338 -60 -444
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Bm. V3 MT minM2 Bm. V3 MT zodpmaxM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1001 374 165 -362 1001 313 -151 -243
1000 35 1 -8 1000 32 0 -7
casta kombinacia — opora 4
Bm. V3 MT minM2 Bm. V3 MT zodpmaxM2
(kN) (kNm) | (kNm) (kN) | (kNm) (kNm)
1312 -4 0 0 1312 -4 0 0
1311 -262 125 -89 1311 | -249 -129 -7
1310 -330 122 -350 1310 | -309 -136 -252
1309 -581 160 -636 1309 | -580 -303 -440
1308 897 156 -1688 1308 | 783 -342 -1270
1307 347 68 -758 1307 | 567 -360 65
1306 34 -42 -361 1306 44 -243 880
1305 -226 -161 -403 1305 | -474 -235 876
1304 -643 -297 -838 1304 | -868 -40 89
-996 -326 -1900 -697 126 -1193
1303 975 -129 -1867 1303 | 592 -98 -1231
1302 432 -31 -532 1302 | 318 -88 -412
1301 363 7 -283 1301 | 293 -35 -227
1300 32 0 -7 1300 30 0 -6

Ndavrhova hodnota Unavovej pevnosti betdnu

Pre normalne tuhnuci betén s = 0,25,

vek betdnu pri nastupe Unavového zatazenia to = 30dni

fck

&

fcd,fat = 0;85*bcc(t0)*fck/g*(1'fck/250); kde
bec(to) = en0,25*(1-v(28/30)) 1.0085
fcd,fat =

M Efrg,min =

Scmin =

MEfrg,max =

S cmax —

S cmax /fcd,fat < O-5+O-45*Scmin /fcdyfat < 0.9
0.495 < 0.635 < 0.9
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kde: DSRSk

ocel asucinitele pre overenie Unavy betondrskej vystuZe:
konstrukcie

162.5 MPa_je unavova odolnost ocele tab 6.3N - Parametre pre S-N krivky pre betonarsku

1.75 pre oblasti nad podperou, 1.4 pre stred

Posudenie na Gnavu — vystuz na Smyk a kratenie

Priecnik - opora 4 - inavové vozidlo

Smykova Smykova vystuz - Smykova | Smykova vystuz -
vystuz - | napatie x1.4 (1,75) < vystuz - | napatie x1.4 (1,75)
maxV3 |zodpMT | napdtie 141.3 MPa min V3 |zodp Mt | napdtie <141.3 MPa
(kN) (kNm) (MPa) (MPa) (kN) (kNm) (MPa) (MPa)
0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
6.3 -7.9 1.9 2.5 -16.6 -41.0 8.4 11.2
12.8 -15.3 3.8 6.3 -65.5 -12.3 8.1 13.5
228.0 -25.0 25.3 42.0 -38.6 -86.0 18.0 30.0
145.9 -62.6 24.0 32.0 -39.1 -122.6 24.3 32.3
68.4 -79.7 19.7 26.3 -71.2 138.5 29.9 39.8
9.8 -4.0 1.6 2.1 -148.9 120.0 34.0 45.2
14.6 20.7 4.8 8.0 -225.2 92.7 36.4 60.6
169.8 -67.0 27.0 44.8 -11.6 12.0 3.1 5.1
33.3 -2.0 3.4 4.5 -5.0 3.9 1.1 1.5
334 -1.9 3.4 4.5 -5.0 3.9 1.1 1.5
0.0 0.0 0.0 0.0 -0.3 0.0 0.0 0.0
Smykova Smykova vystuz - Smykova | Smykova vystuz -
vystuz - | napatie x1.4 (1,75) < vystuz - | napdtie x1.4 (1,75)
maxV3 |zodpMT| napdtie 141.3 MPa min V3 |zodp Mt | napdtie <141.3 MPa
(kN) (kNm) (MPa) (MPa) (kN) (kNm) (MPa) (MPa)
0.0 0.0 0.0 0.0 0.3 -0.1 0.0 0.0
3.2 7.7 1.6 2.1 -4.5 -78.2 13.6 18.1
-39.2 27.6 8.3 13.7 -7.2 -144.5 25.0 41.6
108.7 171.9 39.0 64.8 79.6 -192.6 39.8 66.2
36.3 306.7 55.0 73.2 22.8 -241.8 42.8 57.0
12.4 295.6 50.9 67.7 -36.7 -301.7 54.2 72.1
-46.1 252.4 46.8 62.2 -49.6 -354.1 64.2 85.4
-108.5 204.3 44.4 73.9 -93.3 -320.5 62.6 104.1
11.6 148.0 26.0 43.2 111.2 -141.0 34.0 56.6
3.6 75.9 131 17.4 21.9 -23.4 6.0 7.9
3.7 75.9 131 17.5 21.9 -23.4 6.0 7.9
-0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
max 73.9 < 141.3 > 104.1
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Posudenie z hladiska trhlin

Charakteristicka kombinacia— max M

oporal opora 4
Bm. V3 MT M2 Bm. V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -1 0 0 1312 -4 1 1
1007 -280 32 19 1311 -233 -240 25
1006 -264 -84 -218 1310 -289 -250 -205
1319 -530 127 -381 1309 -558 -503 -343
5238 694 352 -1107 1308 830 -591 -1057
1423 662 165 394 1307 661 -552 486
1123 45 -158 1433 1306 43 -269 1479
-55 -196 1426 -41 -129 1482
1005 -632 -325 1398 1305 -617 -255 1468
1004 -1100 -281 466 1304 -1057 53 459
1003 528 -98 -1106 1303 531 -100 -1119
1002 312 -146 -381 1302 292 -94 -382
1001 298 -269 -192 1301 279 -6 -210
1000 32 0 -6 1300 30 0 -6
Charakteristicka kombinacia — min M
oporal opora 4
Bm. V3 MT M2 Bm. V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -2 0 -1 1312 -4 0 0
1007 -209 18 -40 1311 -260 137 -95
1006 -348 96 -289 1310 -333 129 -355
1319 -621 20 -534 1309 -588 185 -646
5238 1174 -117 -1592 1308 1006 211 -1748
1423 264 239 -722 1307 330 78 -791
1123 -42 455 -455 1306 13 -85 -430
1005 -315 608 -557 1305 -242 -234 -498
1004 -767 608 -1066 1304 -709 -435 -946
-994 771 -2385 -1184 -515 -2146
1003 1140 181 -2243 1303 1139 -149 -2100
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Bm. V3 MT M2 Bm. V3 MT M2

(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1002 467 157 -647 1302 470 16 -560
1001 404 198 -378 1301 379 90 -290
1000 35 1 -8 1300 32 0 -7

Kvéazistala kombinécia
oporal opora 4

Bm. V3 MT M2 Bm. V3 MT M2

(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1008 -2 0 0 1312 -4 0 0
1007 -207 -104 -24 1311 -247 92 -75
1006 -320 -103 -258 1310 -311 91 -319
1319 -590 -147 -486 1309 -553 97 -583
5238 656 -160 -1445 1308 691 21 -1543
1423 347 -118 -548 1307 376 62 -639
1123 40 -7 -170 1306 70 -6 -191
1005 -206 42 -181 1305 -176 -62 -177
1004 -556 95 -616 1304 -546 -160 -551

-691 21 -1540 -655 -160 -1441
1003 695 33 -1511 1303 699 -146 -1438
1002 355 90 -521 1302 364 -101 -465
1001 310 90 -317 1301 319 -101 -255
1000 34 1 -8 1300 32 0 -7

BETON KBT = 0.00 VYZTUZ NVP = 5.882
BB VAYS NV  DV1(-FV1)
1.9500 1.3500 10.000 0.032000
0.0000
ZATIZENI
Oh. moment Norm. sila Poloha N.sily
0.0000  0.0000
0.0000  0.0000

39



Lol SR e ] ST

Akcia: Dokumentacia na stavebné povolenie

209-00 most nac. i/75 nad zelezni¢nou vleckou v km 9,664 00

VYSLEDKY

BETON VYZTUZ
z NAPETI z NAPETI
1 2 1 2
1.9500 0.0000 0.0000 1.3500 151.8085 < 160 MPa  235.1060 < 400 MPa
0.0000 -6.3319 -9.8063 <-18 MPa
Vnutorné prieéniky
navrhové hodnoty max M
podpera 2 podpera 3
Bm. V3 MT maxM2 Bm. V3 MT maxM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -3 0 1 1208 -3 0 1
1107 -724 -316 43 1207 -691 -453 65
1106 -718 -485 -577 1206 -715 -495 -551
297 -1508 -864 -1026 2418 -1518 -1328 -952
5236 1934 -1055 -3137 5237 1884 -1282 -3044
1241 1832 40 1596 1209 1817 -166 1648
983 59 105 4429 1149 79 171 4405
1105 -2064 -228 4205 1205 -2047 91 4176
1104 -2883 -654 1101 1204 -2904 -263 1028
1103 1446 -300 -3049 1203 1460 -275 -3115
1102 751 -207 -990 1202 757 -188 -1021
1101 710 -419 -545 1201 731 -436 -568
1100 51 0 -10 1200 51 0 -10
59 105 4429 79 171 4405
Meg 4.429 MNm ocel B500
Ve 0.06 MN f 500 MPa
Mk 0.105 MN fo= fu/1.15 435 MPa
betén 35/45
fed 19.833 MPa
fetm 3.2 MPa
prierez
h 195 m
d 1.8215 m
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b 2.4
A= b*d 4.68
u= 2*(d+b) 8.7
ter= A/u 0.538
krytie
pozdiZzna nosna vystuz_horny povrch
Smykova vystuz
pozdiZna vystu? na krutenie
as= c+f st+0.5%f sl 110
bi= b-ter 1.862
hi= h-tef 1.412
2*(hi+by
U= ) 6.548
A= bi*hy 2.629
ucinnd vyska prierezu
di= c+f st+0.5*f s 128.5
d= h-d, 1.8215
rameno vnutornych sil
z= 0.85d 1.548
M min= 0.26*fem/fyk 0.0017
Asmin= I min*b*d 0.007274
Xplim= 560*d/(700+f,q) 0.899
Asmax= Xpiim*b*fea/fya 0.09841
Xg= d-sqrt(d*2-2*Mgp/(b*f.q)) 0.052
Age=  Xg*b*fe/f,4*10000 56.732
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
krutenie
Fra= (Ten/2/A* utVegn) *cotq 0.057109
A= 0.5*(Fia/f,q)/*10000 1.313509
Asvirq 72.74 cm2

16f 25/150

As

m
m2

> 2as 0.22
c 100
fs 25 A
fst 16 A
fsl 20 Ay

m
>0.0013

m2 72.74 cm2
m

m2 984.10 cm2
< xlim 0.899 m
min(xB;xlim) 0.052 m
> Asmin 72.74

priecna sila
0.072 MN
0.548 cm2

78.56 cm2 >

0.000491 m2
0.000201 m2
0.000314 m2

72.74 cm2
984.10 cm2
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navrhové hodnoty min M

podpera 2 podpera 3
Bm. V3 MT minM2 Bm. V3 MT minM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)

1108 -5 0 0 1208 -4 0 -1

1107 -960 583 -249 1207 -994 693 -240

1106 -1224 647 -1215 1206 -1191 841 -1199

297 -2443 1099 -2138 2418 -2449 1198 -2103

5236 3249 1458 -6117 5237 3106 1604 -6057

1241 1190 1249 -2455 1209 1180 1259 -2397

983 -20 1176 -1093 1149 -55 1079 -1032

1105 -857 1282 -1230 1205 -876 1048 -1217

1104 -2652 1215 -2920 1204 -2650 758 -2883

1103 3668 1285 -7235 1203 3512 963 -7197

1102 1536 749 -2182 1202 1499 561 -2163

1101 1384 761 -1279 1201 1387 577 -1280

1100 73 0 -16 1200 73 0 -16

3668 1285 -7430 3512 963 -7378

Meg 7.43 MNm ocel  B500
Ved 3.668 MN fk 500 MPa
Mk 1.285 MN fio= fu/1.15 435 MPa
betén 35/45
fea 19.833 MPa
fetm 3.2 MPa
prierez
h 195 m
d 1.768 m
b 24 m
A= b*d 4.68
u= 2*(d+b) 8.7
ter= A/u 0.538 > 2as 0.32
krytie o 150
pozdfina nosna vystuz_horny povrch fs 32 A 0.000804 m2
Smykova vystuz fst 16 Ay 0.000201 m?2
pozdiZna vystu? na krutenie fsl 20 Ay 0.000314 m?2
a:= c+f st+0.5%f sl 160 mm
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bi= b-ter 1.862 m
h= h-tes 1412 m
U= 2*(hitby) 6.548 m
A= b *hy 2.629 m2
ucinna vyska prierezu
di= c+f st+0.5*f s 182 mm
d= h-d; 1.768 m
rameno vnutornych sil
z= 0.85d 1.503 m
I min= 0.26*fctm/fyk 0.0017 >0.0013
Agmin= I min*b*d 0.007061 m2 70.61 cm2
Xglim= 560*d/(700+f,q) 0.872 m
Agmax= Xglim ¥ b *fca/fyq 0.09552 m2 955.20 cm?2
Xp= d-sqrt(d*2-2*Mep/(b*fq)) 0.091 <xlim 0.872 m
min(xB;xlim) 0.091 m
Agreq= xg*b*f.4/f,4*10000 99.199 > Asmin 70.61
potrebné mnoiZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
kratenie prie¢na sila
Fea= (Teo/2/A* UHVea2) *cotq 0.698907 4371 MN
A= 0.5*(Fia/f,q)/*10000 16.07485 33.514 cm2
A 148.79 cm2
16f 32/150+5f 32/150 A 168.84 cm2 > 148.79 cm2
< 955.20 cm2
navrhové hodnoty max abs(max V3/minV3)
podpera 2 podpera 3
Bm. max V3 MT M2 Bm. max V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -1 0 0 1208 -1 0 0
1107 -573 -123 -39 1207 -561 -43 -37
1106 -680 -124 -587 1206 -668 -43 -574
297 -1278 -252 -1090 2418 -1262 -189 -1050
5236 4207 331 -5623 5237 4190 205 -5554
1241 2337 449 741 1209 2320 378 787
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podpera 2 podpera 3
Bm. max V3 MT M2 Bm. max V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
983 488 161 1463 1149 464 109 1504
1105 -494 -296 235 1205 -515 -175 151
1104 -1157 -241 -1237 1204 -1180 -275 -1266
1103 3548 550 -7153 1203 3550 -7 -7118
1102 1547 442 -2151 1202 1545 215 -2140
1101 1445 442 -1236 1201 1442 216 -1226
1100 73 0 -16 1200 73 0 -16
4207 331 -5623 4190 205 -5554
navrhové hodnoty max abs(max Mt/minMt)
podpera 2 podpera 3
Bm. V3 Max MT M2 Bm. V3 Max MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -6 0 0 1208 -6 0 0
1107 -970 944 -167 1207 -1033 919 -194
1106 -1113 944 -1078 1206 -1177 919 -1159
297 -2305 1645 -1845 2418 -2411 1557 -2009
5236 3569 1984 -5258 5237 3172 1924 -5848
1241 1592 2463 -1260 1209 1598 2364 -1301
983 -24 2855 304 1149 35 2658 295
-268 2855 87 -209 2658 165
1105 -1431 2716 -2 1205 -1380 2531 687
1104 -3108 2550 -2177 1204 -2938 2319 -1921
1103 3132 1724 -6700 1203 2520 1682 -5420
1102 1269 912 -1902 1202 1204 941 -1783
1101 1168 912 -1157 1201 1104 941 -1078
1100 72 0 -16 1200 73 0 -16
-268 2855 87 -209 2658 165

Smykové odolnost prierezov - navrh vystuze na $myk a krdtenie a postdenie prierezu

Posudenie tlakovej diagondly -vnutorné prie¢niky
betén C35/45

fck
fcd
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ocel B500

fye 500

= f,/1.15 435 MPa
prierez

h 195 m

b 24 m
krytie strmenov

C 150 mm
priemer strmenov

fst 16 mm
pozdiZna vystu? na krutenie

fsl 25 mm
d1i c+f st+0.5*f sl 178.5 mm
d h-d1 1.7715 m
bw b-d1 2.2215 m
rameno vnutornych sil

z 0.85*d 1.505775 m

rozmery prierezu na krdtenie

A b*h 4.68 m2

u 2*(b+h) 8.7 m

tef A/u 0.538 m > 2*(c+f st+0.5*f s|}/1000= 0.138 m
hk h-tef 1.412 m

bk b-tef 1.862 m

uk 2*(hk+bk) 6.548 m

Ak hk*bk 2.629 m2

tanq tan(40) 0.8391

cotq cot(40) 1.191754

nl 0.6*(1-35/250) 0.516

Trdmax 2*Ak*tef*n1*fcd*(tang+cotq)™ 14.255 MN
Vidmax z*bw*n1*fcd/(tang+cotq) 18.211 MN
Posu'denie T, N % g

pozri tab Trdmax Vrdmax

Navrh Smykovej vystuze

sklon tlakovej diagondly

cotq cot(40) 1.191754

navrhova medza klzu

fyd fywk/gs 434.783 MPa

navrh desatstrizny strmen 10f 16/200mm Asw 20.1 cm2

vystuz na kratenie f 22/200 Aswt 3.8
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S 0.2 m

- napatie v Smykovej vystuzi

Sewd Ted/Aswd*s/2/Ak/cotq+Ved/Asw*s/z/cotq

1/Aswt*s/2/Ak/cotq 83.980 nasobok T.
1/Asw*s/z/cotq 55.448 nasobok V.

max Mt- podpera2

Smykova
odolnost | Smykova pozdizna
- tlakova | vystuz — vystuz
diagonadla | napadtie Hed na
zodpV | max Mk <1 <435 (MN) | kratenie
(kN) (kN) (MPa) (MN) (cm2)
1108 -6 0 0.000 0.37 0.001 0.015
1107 -970 944 0.119 133.04 1.401 32.200
1106 -1113 944 0.127 140.96 1.400 32.191
297 -2305 1645 0.242 265.97 2.442 56.133

5236 3569 1984 0.335 364.57 2.945 67.698

1241 1592 2463 0.260 295.09 3.655 84.020

983 -24 2855 0.202 241.09 4.236 97.4
-268 2855 0.215 254.61 4.236 97.4
1105 -1431 2716 0.269 307.44 4.031 92.669

1104 -3108 2550 0.350 386.45 3.784 86.978

-3352 2550 0.363 400 3.784 86.978

1103 3132 1724 0.293 318.43 2.558 58.809

1102 1269 912 0.134 146.98 1.354 31.123
1101 1168 912 0.128 141.42 1.354 31.129
1100 72 0 0.004 4.06 0.001 0.016

$mykova odolnost - navrh pozdiinej vystuze na kritenie
PozdlZzna vystuz na krutenie

Hea Tea/2/A*u*cotq
1/2/A*uc*cotq 1.484
Ast 97.4 cm2
S 0.2 m
n u/s 32.74138 p 32 ks
navrh Ast/n 3.044 b 32 f20/200 Ast 3.14 cm2
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Posudenie vnutorného prie€nika z hfadiska inavového zatazenia.

unavové vozidlo max M

Bm. V3 MT M2 Bm. V3 MT M2
1108 0 0 0 1208 0 0 0
1107 -27 25 24 1207 -30 -26 24
1106 -9 -78 5 1206 -12 -86 9
297 -95 -22 33 2418 -44 -126 32
5236 -12 11 21 5237 -15 -20 33
1241 72 -5 404 1209 72 16 403
983 -17 22 622 1149 -16 30 624
1105 -104 22 576 1205 -105 16 581
1104 -258 3 393 1204 -261 20 394
1103 -13 -17 32 1203 -11 7 21
1102 -6 -8 11 1202 -4 1 6
1101 10 -90 9 1201 8 -79 5
1100 0 0 0 1200 0 0 0

Metada ekvivalentneho rozkmitu napati - cestné mosty

Shdinitel Ast
OVERENIE V POLI A PRE MOSTOVKOVE DOSKY
2 1 spojky
2) zakrivené kable v acelovych
18 - 19 kanalikoch
R 3) betonarska acel
1 vopred predpata (vietky)
As .3 ' dotatocne predpata
1 - lana v plastovyth kandlikoch
l7<£12n]
130 L [ I — - priame kable v atelovych
" s Jabildt] kanalikoch
[T R o e A
3clebdl L) Smykova vystuz
10 ! .
a) spo ity nosnik
b) jednopalovy nosnik
8 ;
024681 2 3 40 S0 s 70 8 90 100 ¢} mostovkova doska
dizka vplyvovej ciary
l, 1.15
I, 0.86
I3 1
I 4 1
I 0.99
Es 200 GPa
Ecm 34 GPa
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a.= Es/Ecm 5.882
BETON KBT = 0.00
ZB BB

1.9500 2.4000
0.0000 2.4000

ZATIZENI

Oh. moment Norm. sila Poloha N.sily

1.1270 0.0000 0.0000
0.6240 0.0000 0.0000

VYZTUZ NVP = 5.882
yAY NV DVI(-FV1)
0.1000 16.000 0.025000

VYSLEDKY
BETON VYZTUZ
z NAPETI z NAPETI
1 2 1 2
1.9500 -2.1402 -1.1850 0.1000 81.1973 44.9575
Mevs= 0.624 MNm
Dss rims= a*Mewa/ i * (ds 1-x) 44,958 MPa
DS, ec= 1.4*DS s 62,941 MPa
DS equ= | *DSec 62,249 MPa
O fat* DS 5,equ<DS rek/ G fat 62,249 < 141.304 MPa
Overenie unavovej odolnosti betonu - maximalny moment
casta kombinacia — podpera 2
vit + sz+ max pp + 0.4 xmax q + 0.75 max TDI + 0.5 x max T
zodp: vlt + sz+ max pp - 0.4 x min g - 0.75 min TDI + 0.5 x max T
Bm. V3 MT maxMv2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1108 -3 0 0 1108 -3 0 0
1107 -687 -162 -28 1107 -700 287 -138
1106 -737 -254 -639 1106 -805 257 -786
297 -1488 -491 -1143 297 -1541 440 -1406
5236 1794 -622 -3373 5236 1983 627 -3923
1241 1124 -602 -520 1241 810 498 -1628
983 76 -392 1127 983 49 634 -515
1105 -1045 -452 1098 1105 -850 692 -586
1104 -1874 -397 -480 1104 -1588 560 -1789
1103 1535 -108 -3270 1103 2035 604 -4290
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Bm. V3 MT maxMv2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1102 780 -44 -1070 1102 954 354 -1359
1101 725 -176 -611 1101 874 360 -800
1100 51 0 -11 1100 53 0 -11
¢asta kombinacia — podpera 3
Bm. V3 MT maxM2 Bm. V3 MT zodpminM2
(kN) (kNm) | (kNm) (kN) | (kNm) (kNm)
1208 -3 0 0 1208 -3 0 0
1207 -645 -189 -15 1207 | -658 320 -125
1206 -730 -226 -616 1206 | -789 348 -758
2418 -1470 -468 -1097 2418 | -1530 542 -1355
5237 1752 -678 -3285 | 5237 | 1876 752 -3833
1209 1093 -646 -469 1209 783 521 -1563
1149 80 -387 1125 1149 48 602 -502
1205 -1047 -452 1109 1205 -847 582 -573
1204 -1895 -405 -512 1204 | -1616 343 -1818
1203 1551 -140 -3338 | 1203 | 2052 431 -4346
1202 789 -72 -1100 | 1202 963 236 -1383
1201 741 -239 -633 1201 883 240 -819
1200 51 0 -11 1200 53 0 -11
Ndavrhova hodnota Unavovej pevnosti betdnu
Pre normalne tuhndci betén s = 0,25,
vek betdnu pri nastupe Unavového zatazenia to = 30dni
fck 35
O 1.5
fedfat = 0,85*b(to) *fer/a ™ (1-f/250), kde
Bec(to) = e”(0,25%(1-v(28/30)) 1.0085
fed fat = 17.20
M Efrgmin = -0.596
Scmin = 0.00
Mefrgmax = 1.127
Scmax = 2,14
Scmax fedfat < 0.5+0.45*S ¢min ffegyfar < 0.9
0.124 < 05 < 0.9

MPa

MPa
MNmM

MPa
MNmM

MPa
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kde: DS gk 162.5 MPa_je unavova odolnost ocele tab 6.3N - Parametre pre S-N krivky pre betonarsku
ocel asucinitele pre overenie Unavy betonarskej vystuze: 1.75 pre oblasti nad podperou, 1.4 pre stred
konsStrukcie

unavové vozidlo min M

Bm. V3 MT minM2 Bm. V3 MT minM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 0 0 0 1208 0 0 0
1107 -3 86 -7 1207 -4 76 -6
1106 -5 93 -10 1206 -6 88 -11
297 -9 183 -16 2418 -9 167 -17
5236 125 234 -145 5237 136 272 -161
1241 -39 332 -70 1209 -34 283 -68
983 -46 373 -121 1149 -41 327 -117
1105 -62 410 -170 1205 -55 359 -165
1104 -116 387 -212 1204 -107 339 -206
-126 454 -393 -112 400 -368
1103 189 211 -335 1203 191 151 -320
1102 57 88 -71 1202 51 66 -63
1101 55 93 -37 1201 49 71 -32
1100 0 0 0 1200 0 0 0
I 1.15
I, 0.86
I3 1
I 4 1
I s 0.99
E; 200 GPa
Ecm 34 GPa
ae= Es/Ecm 5.882
BETON KBT= 0.00 VYzZTUZ NVP = 5.882
ZB BB yAY NV DVI(-FV1)
1.9500 2.4000 1.3500 16.000 0.032000
0.0000 2.4000 1.2500 5.000 0.032000
ZATIZENI

Oh. moment Norm. sila Poloha N.sily
-0.3930 0.0000 0.0000
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-4.8680 0.0000 0.0000
-3.6220 0.0000 0.0000
VYSLEDKY
BETON VYZTUZ
YA NAPETI YA NAPETI
1 2 3 1 2 3
1.9500 0.0000 0.0000 0.0000 1.3500 19.3470 239.6472 178.3078
0.0000 -0.9099 -11.2705 -8.3858 1.2500 17.5175 216.9850 161.4461
MFLM3= -0.393 MNm
Dsrims= ac*Mepvs/lir* (ds 1-x) 19,347 MPa
DSS,EC= 1-75*DSS,FLM3 33,857 MPa
DS equ= | *Dssec 33,485 MPa
O fat* DS 5,equ<DS rek/ G fat 33,485 < 141.304 MPa
Overenie unavovej odolnosti betonu — minimalny moment
casta kombinacia — podpera 2
vit+sz+ minpp+0.4xming+0.75min TDI+0.5xmin T
zodp: vlt + sz+ min pp-0.4xmaxqg-0.75maxTDI + 0.5 xmin T
Bm. V3 MT minM2 Bm. V3 MT zodpmaxM2
(kN) (kNm) | (kNm) (kN) (kNm) (kNm)
1108 -3 0 0 1108 -4 0 0
1107 -708 292 -146 1107 -709 -72 -75
1106 -876 319 -851 1106 -790 -136 -731
297 -1731 519 -1518 297 -1627 -306 -1287
5236 2185 711 -4311 5236 1946 -399 -3730
1241 904 584 -1710 1241 1201 -357 -655
983 64 547 -576 983 93 -225 1042
1105 -726 607 -630 1105 -993 -289 1032
1104 -1822 641 -1925 1104 -2020 -167 -609
-2301 958 -4868 -1852 -256 -3622
1103 2243 682 -4764 1103 1672 88 -3613
1102 1037 416 -1507 1102 832 84 -1192
1101 957 422 -897 1101 777 -48 -702
1100 53 0 -12 1100 52 0 -11

casta kombinacia — podpera 3
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Bm. V3 MT minM2 Bm. V3 MT zodpmaxM2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1208 -3 0 0 1208 -3 0 0
1207 -741 382 -150 1207 | -686 -158 -27
1206 -872 409 -856 1206 | -771 -195 -665
2418 -1737 620 -1522 2418 | -1574 | -429 -1180
5237 2109 833 -4315 5237 | 1869 -637 -3526
1209 907 606 -1702 1209 | 1155 -603 -539
1149 34 516 -542 1149 72 -431 1105
1205 -753 496 -630 1205 | -1000 | -496 1081
1204 -1818 428 -1907 1204 | -1996 | -363 -556
-2158 633 -4839 -1953 | -417 -3549
1203 2242 512 -4739 1203 | 1645 -100 -3534
1202 1034 298 -1492 1202 824 -41 -1155
1201 954 302 -884 1201 776 -208 -666
1200 53 0 -11 1200 51 0 -11

Ndavrhova hodnota Unavovej pevnosti betdnu
Pre normalne tuhnuci betén s = 0,25,
vek betdnu pri nastupe Unavového zatazenia to = 30dni

fck 35 MPa
& 1.5
feafar = 0,85*b(to) *fer/a ™ (1-fk/250), kde
bec(to) = en0,25*(1-v(28/30)) 1.0085
fed fat = 17.20 MPa
M €frg min = -3.622 MNm
Scmin = 8,39 MPa
Mefrg,max = -4.868 MNm
Scmax = 11,27 MPa
Semax ffedfat < 0.5+0.45*S cnin Megyfar < 0.9
0.655 < 0.719 < 0.9

kde: DS g 162.5 MPa_je uUnavova odolnost ocele tab 6.3N - Parametre pre S-N krivky pre betonarsku
ocel asucinitele pre overenie Unavy betonarskej vystuze: 1.75 pre oblasti nad podperou, 1.4 pre stred
konsStrukcie

Posudenie na Gnavu — vystuz na Smyk a kratenie
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Priecnik - podpera 2 - inavové vozidlo

Smykovd | Smykova vystuz - Smykovd | Smykova vystuz -
vystuz - | napatie x1.4 (1,75) vystuz - | napatie x1.4 (1,75)
maxV3 zodpMT | napatie <141.3 MPa min V3 |zodp Mt | napdtie <141.3 MPa
(kN) (kNm) (MPa) (MPa) (kN) (kNm) (MPa) (MPa)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.4 1.8 0.4 0.5 -28.0 37.3 4.7 6.2
10.7 6.2 1.1 1.9 -95.9 -10.8 6.2 10.3
250.0 194 15.5 25.8 -36.0 150.3 14.6 24.3
160.9 33.2 11.7 15.6 -39.0 291.7 26.7 35.5
74.9 -36.6 7.2 9.6 -78.0 -60.8 9.4 12.5
9.6 -27.1 2.8 3.7 -167.3 -15.0 10.5 14.0
154 -23.1 2.8 4.6 -257.6 -10.0 15.1 25.1
202.8 64.0 16.6 27.6 -12.8 -17.1 2.1 3.6
57.9 74.3 9.4 12.6 -5.7 -9.2 1.1 14
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Smykovd | Smykova vystuz - Smykovd | Smykova vystuz -
vystuz - | napatie x1.4 (1,75) vystuz - | napatie x1.4 (1,75)
zodp V3 |maxMT | napatie <141.3 MPa zodp V3 | min Mt napatie <141.3 MPa
(kN) (kNm) (MPa) (MPa) (kN) (kNm) (MPa) (MPa)
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-6.4 103.5 9.0 12.0 -5.0 -81.9 7.2 9.5
-19.0 203.8 18.2 30.2 9.1 -165.5 14.4 23.9
97.8 292.5 30.0 49.9 110.6 -240.9 26.4 43.8
39.2 397.2 35.5 47.3 42.2 -406.1 36.4 48.5
-48.0 446.6 40.2 53.4 -1.3 -425.3 35.8 47.6
-71.9 504.0 46.3 61.6 -47.7 -454.1 40.8 54.2
-129.0 462.6 46.0 76.5 -104.7 -405.8 39.9 66.3
157.4 271.1 31.5 52.4 144.9 -198.3 24.7 41.0
50.1 95.3 10.8 14.3 4.9 -95.9 8.3 111
50.2 95.3 10.8 14.3 4.9 -95.9 8.3 111
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
max 76.5 MPa 66.3 MPa
Posudenie z hfadiska trhlin.
Charakteristicka kombinacia—max M
podpera 2 podpera 3
Bm. V3 MT M2 Bm. V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -3 0 1208 -3 0
Bm. V3 MT M2 Bm. V3 MT M2
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(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1107 -717 -240 2 1207 -670 -314 21
1106 -740 -379 -626 1206 -733 -380 -594
297 -1553 -692 -1104 2418 -1524 -745 -1042
5236 1963 -845 -3318 5237 1908 -1038 -3205
1241 1361 -747 90 1209 1323 -860 153
983 65 -477 2138 1149 67 -468 2136
1105 -1267 -568 2066 1205 -1276 -553 2080
1104 -2302 -515 118 1204 -2324 -471 79
1103 1513 -179 -3209 1203 1530 -168 -3292
1102 774 -123 -1046 1202 783 -116 -1085
1101 729 -312 -588 1201 752 -336 -618
1100 51 0 -11 1200 51 0 -11

Charakteristicka kombinacia — min M

podpera 2 podpera 3
Bm. V3 MT M2 Bm. V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -3 0 0 1208 -3 0 0
1107 -713 434 -162 1207 -749 506 -163
1106 -905 476 -880 1206 -900 557 -883
297 -1781 829 -1561 2418 -1798 901 -1562
5236 2427 1116 -4484 5237 2321 1235 -4490
1241 875 925 -1798 1209 886 921 -1781
983 15 857 -713 1149 -13 789 -667
1105 -800 938 -815 1205 -817 761 -806
1104 -2015 891 -2173 1204 -2009 552 -2141
-2668 1360 -5510 -2479 863 -5458
1103 2585 943 -5358 1203 2583 691 -5318
1102 1139 551 -1627 1202 1135 400 -1607
1101 1055 565 -955 1201 1050 414 -938
1100 53 0 -12 1200 53 0 -12

Kvéazistadla kombinéacia
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podpera 2 podpera 3
Bm. V3 MT M2 Bm. V3 MT M2
(kN) (kNm) (kNm) (kN) (kNm) (kNm)
1108 -3 0 0 1208 -3 0 0
1107 -677 78 -115 1207 -706 178 -118
1106 -815 106 -779 1206 -813 178 -781
297 -1633 100 -1394 2418 -1628 194 -1394
5236 1780 107 -3984 5237 1772 186 -3973
1241 933 145 -1485 1209 926 188 -1478
983 109 89 -301 1149 73 89 -274
1105 -620 103 -282 1205 -657 58 -291
1104 -1590 185 -1477 1204 -1598 107 -1476
-1771 185 -3967 -1779 107 -3978
1103 1808 193 -3936 1203 1812 100 -3941
1102 885 178 -1297 1202 888 106 -1295
1101 811 178 -778 1201 813 106 -775
1100 53 0 -11 1200 53 0 -11
BETON KBT = 0.00 VYZTUZ NVP = 5.882
ZB BB VAYS NV  DV1(-FV1)
1.9500 2.4000 1.8500 16.000 0.032000
0.0000  2.4000 1.7500 5.000 0.032000
ZATIZENI
Oh. moment Norm. sila Poloha N.sily
-5.5100 0.0000  0.0000
-3.9780 0.0000 0.0000
VYSLEDKY
BETON VYZTUZ
Z NAPETI Z NAPETI
1 2 1 2
1.9500 0.0000 0.0000 1.3500 193.7629  139.8891 < 160 MPa
0.0000 -7.6762 < -21MPa -5.5419 1.2500 180.8486  130.5655
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Vypog€et reakcii — z nosnej konStrukcie v trovni lozisk

Vertikalne reakcie boli spocitané programom STRAP.

Uvazované zatazenie:

- it vlastna tiaz
- sz-voz stale zatazenie — vozovka
- ostsz ostatné stale zatazenie
- maxpp popustenie podpier, maximalna reakcia
- minpp popustenie podpier, miniméalna reakcia
- maxT teplota, maximélne u¢inky
- mnT teplota, minimalne ucinky
- nzmaxq néahodilé zataZenie, UDL, maximalna reakcia
- nzminq néahodilé zataZenie, UDL, miniméalna reakcia
- nz max chod nahodilé zataZenie, chodnik, maximalna reakcia
- nz min chod nahodilé zataZenie, chodnik, minimalna reakcia
- nzmax LM1 nahodilé zataZenie, LM1, maximalna reakcia
- nzmin LM1 nahodilé zataZenie, LM1, minimalna reakcia
- Rw vertikalna reakcia od zatazenia vetrom
- ZS Rnax maximalna reakcia — zvlastna suprava LM3
- ZS Rnin minimalna reakcia — zvlaStna suprava LM3
nz nz nz nz
ozn Sz - ost | max nz nz | max | min | max | minL VA ZS
pod vit voz sz pp | minpp | maxT | min T | maxqg | ming | chod | chod | LM1 | M1 | RwW | Rmax | Rmin
(1) 2) 1 3) | (4 (5) (6) (7) (8) | (9) | (10) | (11) | (12) | (13) | (14) | (15) | (16)
kN kN | kN | kN kN kN kN kN | kN | kN | kN | kN | kN | kN | kN | kN
1245 | 107 | 99 | 91 -90 8 | -161 | 209 | -69 | 34 | -11 | 524 | -87 813 | -124
1 | P|1262| 112 | 94 | 117 | -117 | 55 | -103 | 479 | -71 | 35 | -12 | 948 | -91 | 6 | 780 |-150
L | 3366 | 342 | 303 | 255 | -255 | 154 | -82 | 867 | -71 | 88 | -22 | 583 | -79 1498 | -124
2 | P[3352| 341 | 299 | 281 | -281 | 109 | -58 |1290 | -68 | 88 | -22 |1015| -91 | 14 |1322|-146
L |3351| 341 | 301|281 | -281 | 109 | -58 | 873 | -76 | 88 | -22 | 582 | -85 1503 | -151
3 | P|3366| 342 | 301 | 255 | -255 | 154 | -82 |1294 | -52 | 88 | -22 |1013| -78 1318 | -118
L|1262 | 112 | 96 | 117 | -117 | 55 | -103 | 322 | -77 | 35 | -12 | 551 | -90 943 | -158
4 |P|1245] 107 | 97 | 91 -91 8 | -161 | 470 | -59 | 34 | -11 | 946 | -76 | 7 | 763 | -116
komb komb komb | komb
ozn LM1 LM1 LM3 LM3 max, min,
pod max min max min maxR minR
(kN) (kN) (kN) (kN) (kN)
3223 955 3331 998 | 3331 955
1 P 4195 978 3321 994 | 4195 978

56




Akcia: Dokumentéacia na stavebné povolenie
209-00 most na c. i/75 nad zelezniénou vleékou v km 9,664 00

Lol SE e L mla d S LT

komb komb komb | komb
ozn LM1 LM1 LM3 LM3 max, min,
pod max min max min maxR minR
(kN) (kN) (kN) (kN) (kN)
L 8082 3341 8146 3377 | 8146 3341
2 P 9211 3286 7884 3305 | 9211 3286
L 8059 3293 8123 3307 | 8123 3293
3 P 9243 3360 7908 3375 | 9243 3360
L 3442 979 3538 990 3538 979
4 P 4150 976 3268 1002 | 4150 976

Legenda:

Kombindcia LM1, max:

1.35x ((1) + 1.4 x (2) + (3)) + 1.2 x (4) +1.35 x ((8) + (12)) + 0.6 x 1,5 x ((6) + (10) + (14))

Kombindcia LM1, min:

(1) + 0,8 x (2) + (3) + 1.2 x (5) +1.35 x ((9) + (13)) + 0.6 x 1,5 x ((7) + (11) - (14))

Kombindcia LM3, max:

1.35x (1) + 1.4 x (2) + (3)) + 1.2 x (4) +1.35 x (15) + 0.6 x 1,5 x ((6) + (10) + (14))

Kombindcia LM3, min:

(1) + 0,8 x (2) + (3) + 1.2 x (5) +1.35 x (16) + 0.6 x 1,5 x ((7) + (11) - (14))

max, max R = max (komb LM1; komb LM3) ; min, min R = min (komb LM1; komb LM3)

Vypocéet vertikalnej reakcie od vetra

zvisla reakcia zvisla reakcia
ozn vietor vietor ozn vietor vietor
pod W |Hw*1.75/2/7.2 | pod W Hw*1.75/2/7.2
kN kN kN kN
L - L 45 5
1 P 51 6 3 P 70 9
L - L -
2 P 113 14 4 P 55 7
Celkové reakcie pre navrh spodnej stavby
ozn nzUDL | nzUDL | nzUDL | chodnik | LM1 LM1
pod celkovd | krutenie min krutenie | kratenie | celkova
(kN) (kN) (kN) (kN) (kN) (kN)
L 228 8 -53 -36 890 839
1 P 290 416 -34 -56 96 325
L 652 92 -44 -33 900 901
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ozn nzUDL | nzUDL | nzUDL | chodnik | LM1 LM1
pod celkovd | krutenie min kratenie | kratenie | celkova

(kN) (kN) (kN) (kN) (kN) (kN)

2 P 762 1065 -31 -47 99 298

L 657 97 -35 -43 913 981

3 P 756 1062 -41 -37 85 218

L 248 23 -42 -56 1007 594

4 P 270 403 -45 -36 31 571

Posudenie sustredeného tlaku pod loziskom:
Rdmax = 9.25 MN

Frou = A X fog X |22 = 0,503 x 20 x /% = 13,82 MN > 9.25 MN
Aco 0,503

A, =0,25xpxd?=0,25x p x 0,8 = 0,503 m?

An=0,25xpxd®=0,25xpx 1,1 = 0,95 m?

Horizontalne reakcie

Vypocget trenia:

Trenie bolo vypocitané ako sucin reakcie (vlastna tiaz + stale zatazenie + 0,5 x ndhodilé zataZenie) x
koeficient trenia. Koeficient trenia je zavisly od napéatia v loZisku. Pri napati 10MPa jeho hodnota je
0,05 . Sila v loZiskach podpery 3 bola spocitana ako rozdiel trenia P1 + P2 — P4

vit+sz+
Cislo vlt+sz+0.5x Cislo 0.5x nz
podopretia nz (kN)_ koef Trenie (kN) | podopretia (kN)_ koef Trenie (kN)
1941 0.05 97 4980 0.05 245
opora 1 2282 0.05 114 podpera 3 5375 0.05 272
4970 0.05 248 2014 0.05 101
podpera 2 5386 0.05 269 opora 4 2233 0.05 112

Vietor podfa EC 1991 — 1 — 4:
Tlak vetra bol spocitany podla kapitoly 8 STN EN 1991-1-4

a) nezatazeny most
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14500

31 | N N N I e 7
Il ¥ I X X IX T X yx | xpPoIxl =
vy oy ey vy vy vy vy vy ey

0,5xr XV%XC
Wy =—7"7"T7—"—""
1000

kde C = c. X C o,

b 14.5 ,
=—=8.3,rovna 1,3
dtot 1.75

- kde sa suginitel ¢ o, podla ¢lanku 8.3.1, obrazok 8.3 pre

cfx,0
24 7

20 4

15 3
13343 al $tadum vystavby alebo otyorené
| parapety (viac ako 50%)
o) s parapetmi alebo protihlukovjmi
barierami alebo s bariérami
na oddelenie dopravy

10

§ 7830 b/dtof
la30

i

- nosné konStrukcia sa nachadza v prie€nom spade 2.5% b sucinitel ¢ o sa zvySi 0 3% na 1°
odklonub =1,432°*3=43%

P cxo=13+13x0,043=1,36

- kde sa sucinitel ¢ ¢, (sucinitel vystavenia vetrom), vypocita podla ¢lanku 4.5

Cew = q’;iz), kde q p (5 , je podfa NA tabulky NB2 Spickovy tlak vetra pre vySku meranu od terénu do
stredu nosnej konstrukcie 10 m rovny 0.9967

ap = 0,51 xvZ =0,5x1,25x 242 0,001 = 0,36 zakladny tlak vetra

0,9967
c e(z) = 0,36 = 218

C=cCeXCino=2,8x136=3,81

Wy = 0'5“'251;‘02;2 X381 _ 1.37kN/m2b W =137 x 1,75 = 2.4 kN/bm

b) zat'aZzeny most

14500
ﬁ\ﬁm—m\ﬁﬁ =
[ X1 ®IX IX X X X X XY [ X =

| [
ey vy vy ey vy vy vy vy gy vy
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b 14—75

ds = 360 =3.94. c 0 = 1,33,
q

Ce(z): £

stredu nosnej konstrukcie 11 m rovny 0,9967 + % *1=1,0122

_ 10122
0,36

Cew) = =2,812

C=cCeXCio=2812x1,33=3,74

* 05x125x232x374
w
1000

= 1,24 kN/m2

W =1,24 x 3,68 = 4,56 kN/bm

c) vietor na pilier
Sucinitele sily boli spocitané podla kapitoly 7.9 pre konstrukéné prvky kruhového prierezu

bxv(z,) __ 1.5%38,554

e =~ = 38,554 x 10°

Re =

Kde b je priemer kruhu P b = 1.5 m, n je kinematicka viskozita vzduchu n = 15 x 10° m?/s

uvazované $pickova rychlost v(z,) = /2*% = /2323 = 38,84

kde q,(2)= [1+7 x I, (2)] X 0.5 X T X vZ(2) =)= [1+7 X 0.15] x 0.5 X 1.25 x 27,1252 = 943 N/m2

Vm (2) strednd rychlost vetra pre v, = 24 m/s, oblast | a pre vySku piliera nad terénom 8,2 m

28,14-25,32

Vm (2) = * 3,2+ 2532=27,125m/s

ke _ 1
V. (Z) CO(Z)*ZTL(ZZO) 1*111_(0 01) - O 15 Co (Z) -

I(v) =

S=krxqgpxk=0,17x24x1=4,08

_ 408

v, (z) 26 93 O 15

I(v) =
Kde k; je sucinitel turbulencie podla narodnej prilohy = 1
0,07 0,07
_ Zo_ 0,01 _
kr=0,19 x (ZM) =019 x (22 ’05) =0,17

Sucinitele pre valce sa stanovia podla vzorca Cpe = C yon X Y1, = 0,72 X 0,677 = 0,49

kde sucinitel vonkajSieho tlaku ¢ o, — je funkciou uhla a a podla obrazka 7.27 je pre uhol a =120°
a Re = 38,84 x 10° je C pon= - 0.72 kN/m?, tab. 7.12
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Yy sucinitel volného konca
Podfa tabulky 7.16, pre valce | £ 15,1 = é = 135 = 5,333, maximélne 70
Podla 7.13 je y, funkcia Stihlostného pomeru | a pomernej plnostij = Ai = % =1, pre piny prierez,

Wi 0
10 =

01 | L

09 05 | L
o] [ IHAH

08 =
095

0.7
0.677 1
10

0.6

1 10 T 70 200

Obrazok 7.36 - Orientacné hodnoty sicinitela Glinku koncov
koncov Wiako funkcia pomerne| plrosti ¢ a Stihlosti &

Fo= qp(ze) X Cpe X b= Qp(ze)*0;49*1;5

Podpera 2, pre vysku 1,5m
qp(z = 1,5m)=[1+7 x|, (2)] X 0.5 X 1 X vZ(2) =)= [1+7 x 0,2] x 0.5 x 1.25 x 20,2° = 0,612 kN/m?

Vi (2) = 222224 0,5 + 18,76 = 20,2m/s

lV)=—2-=—" - 1 _-02 c()=1

vm(z) Co(z)*ln(%) - 1*1”(01.;;)

Fw(z =1,5m) = q, X Cpe=0,612x0,49 x 1,5 = 0,45 kN/bm
Pre vysSku 8,2 m
qp(z =8,2m)=[1+7 x|, (2)] x 0.5 x r X vZ(z) =)=[1+7 x0,15] x 0.5 x 1.25 x 26,63% = 0,943 kN/m?

Vi (2) = =222 53,2 + 25,32 = 27,125m/s

lV)=—2-=—" = 1 =015 c(@)=1

vm(z) Co(z)*ln(%) - 1””(@)

Fw(z =8,2m) = q, X Cpe= 0,943 x 0,49 x 1,5 = 0,69 kN/bm
Vietor vyslednd sila Fw =0.69 x 5.2 + 0.45 x 3+ 0.5 x (0.69 — 0.45)x 1.5 = 5,12 kKN

Moment Mw = 0.69 x 5.2 x (2.6 + 3 + 0.93) + 0.45 x 3 x (1.5 + 0.93) + 0.5 x (0.69 — 0.45) x 1.5
x (1 + 1.5 +0.93) = 27,33 kNm
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Podpera 3, pre vy3ku 7,2 m
Gy(z = 7,2m)= [147 x |y (2)] X 0.5 X1 X v2(2) = )= [1+7 x 0,152] X 0.5 X 1.25 x 26,562 = 0,910 kN/m?

Vi (2) = 222250 2,2 + 25,32 = 26,56m/s

g _ kr _ 1 _ 3
vm(2) Co(Z)*ln(%) - l*ln(ﬁ) =0.152, co(2) =1

I(v) =

0.01
Fw(z = 7,2m) = q, X Cpe= 0,91 x 0,49 X 1,5 = 0,67 kN/bm
Vietor vysledna sila Fw = 0.67 x 4.2 + 0.45 x 3 + 0.5 x (0,67 — 0,45) x 1.5 = 4.33 kN

Moment Mw = 0.67 x4.2x (2.1 +3 +1,1) +0.45x 3 x (1.5 + 1,1) + 0.5 x (0.67 — 0.45) x 1.5
x (1 +15+1,1) = 21,55 KNm

PODPERA 2 {3)

[T

0.69(0.67) kN/bm

1500

i

~_ 0.L5kN/bm

5200 (£200)

8200 (7200)
9130 (8300)

6530 (6200)

| 1500 | 1500 |,

930
1100) |

Brzdna sila

Qwk=0,6x0,9x2x (300 + 200 +100)+0,1x(09x9x3+25x8,5)x74=985kN>900kN P Q
=900 kN

ozn Wpo= 0.25x zodp

pod Wpr BS trenie | W, max Ry, | zodp Ry Ror max Ry,
X2 (kN) [XL(kN)| X2(kN) | X1(kN) | X2 (kN) | X1(kN) | X2 (kN) | X1(kN)

L - - 97 - - 87 0 131

1 |P 51 - 114 13 69 103 0 166

L - - 248 - - 224 0 335

2 |P 113 - 269 28 153 242 0 389

L 45 450 245 11 61 625 0 838

3 |P 70 450 272 18 95 650 0 868

L - - 101 - - 91 0 136

4 |P 55 - 112 14 74 100 0 163

Rmax = 1.35 x trenie+0.9 x vietor
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Oporal

PozdiZny rez a prieény rez

L1446 114030

L0276, L1544 111500

L1276

L1265 7 25

25’[’ 11265

i

1490

(30/37

2467

526

)
3

1910

F— 1910 ——

pa

(30/37

[ swzums | 17260 1200

| 3443 1315

Staticka schéma + prierezové charakteristiky:

4504
757 20 1500

2912
1305

P
(30731 fy
(12/152 3
(12/15 %77556 2131 M 56

—1300° 1750
2191 1912 1756

%M@On 1905 1750
4202 ) 9803 12800 <
1000 b A2E 0|

PROPERTY NO. 1

A=0.7528E+01  12=0.3615E+01  13=0.1280E+02

Material =1 - C30
PROPERTY NO. 2
Start: prop. no.= 5 H= 4.360
PROPERTY NO. 3

13=0.4298E+01
Perimeter=9.820

A=0.5730E+M 12=0.1742E+01

Material = 2 - C300

J=0.4294E+01

End: prop. no.= 4

J=0.4211E+01

e3=0.955

J=0.1457E+00

e3=0.557

h2=3.000 h3=1.910 e2=1.500

=3

T
1.f|1 j %2 (local axis)
——3.00 —
PROPERTY NO. 4

A=0.1028E+D1 12=0.1062E+00D 13=0.7317E-01
Material =1 - C30 Perimeter=4.074
h2=0.924 h3=1.113 e2=0.462

x3

.
1.11 j x2 [local axis]

F—.924 —

SF2=0.850
SF3=0.850

H=0.734

SF2=0.850
SF3=0.850

SF2=0.850
SF3=0.850
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PROPERTY NO. &

A=0L1671E+01 12=0.4424E+00 13=0.9573E-01 J=0.2711E+0D SF2=0.850
Material = 1 - C30 Perimeter=5.386 SF3=0.850
h2=0.855 h3=1.838 e2=0.428 e3=0.919
%3
T
1fl4 x2 [local axis]
p—.855 —
PROPERTY NO. b
A=0.2115E+01 12=0.1159E+01 13=0.1200E+00 J=0.3827E+00 SF2=0.850
Material =1 - C30 Perimeter=6.778 SF3=0.850
h2=0.825 h3=2.564 e2=0.412 e3=1.282
x3
T
2fﬁ %2 [local axis)
—.825 —
PROPERTY NO. 7
A=0.2661E+01 12=0.2399E+01 13=0.1451E+00 J=0.4906E+00 SF2=0.850
Material =1 - C30 Perimeter=8.196 5F3=0.850
h2=0.809 h3=3.289 e2=0.405 e3=1.645%
%3
T
3l2!l %2 [local axis]
—.809 —
PROPERTY NO. 8
A=0.3203E+01 12=0.4301E+01 13=0.1700E+0D J=0.5948E+00 SF2=0.850
Material =1 - C30 Perimeter=9.624 5F3=0.850
h2=0.798 h3=4.014 e2=0.399 e3=2.007
x3
T
4f1 j %2 [local axis]
—.798 —

UvaZované zatazenia
1,1, vlastna tiaz: g, = 25 kN/m®

2,2, stédle zatazenie - kridlo:

chodnik 0.26*%25*1.5
rimsovy nos 0.04*(0.6-0.22)*25
zabradlie

zvodidlo

9.75
0.38
0.5

11.63

kN/bm
kN/bm
kN/bm
kN/bm
kN/bm

3,3,,"minimélny zemny tlak:"

Zemny tlak b subor C

Charakteristické parametre zeminy: fk = 30°, ¢ =5, Gem = 20 KN/m®,
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Vypocet nahradnej vySky: - opora

Adjustacné sucinitele ag = 1

Goqz = (600+400+200)+2.2%9%3+2.2%2,5%9,75 = 41,99 kN/mZ
2.2%¥14.03
=10, =115
A Yodest*qeq1 _ 1,15%41,99 _ 241 m
eat ~ Y6 dest*9 B 120 o ’
f o= atan (222 = 24.81°

Yo

kan = tg? (45 - °4) = = tg? (45 - 22 = 0.41

ZACIATOCNY PRIEREZ
KONCOVY PRIEREZ
] 4]

5151, 750
1265

120
120 32

.

1
29, , .,
1 W ‘270

298

4345
3627
4377

515
750

1265

Zemmny tlak — kridlo, uvazujem zemny tlak v pokoji
Koh=1-sin®; =1-24,81 =0.525
Vypocet nahradnej vysky:

Gecs = o2 = 74,93 kN/m?

dest*deq1 _ 1,3%74,93
heqr = 2 = =42 m
ngest*g 1%20

Vzhladom na premennu vysSku, kridlo bolo rozdelené na pat’ ¢asti.

Spbsob uréenia ramien pre vypocet kritiaceho momentu od zemného tlaku

Area: 0852m2

Area 3572m?
PN

| | z /1
ST | ﬁﬂ
ALBLO | Taziskova os ZQ
I 3575 |
, T - . O C oy 1,475-0,75
1) Zemny tlak na ¢ast kridla od vysky 0,75 do 1,475m uvazovana priemerna vyska 1,475 — — - 1,33m
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2) Tlak na cast kridla od vysky 1,475 do 2,201 m uvazovana priemernd vyska: 2,201 — 22011475 _ 2,056 m
3) Tlak na ¢ast kridla od vysky 2,201 do 2,926 m uvazovana priemerna vyska: 2,926 — z26-2201 2,781 m
4) Tlak na ¢ast kridla od vysky 2,926 do 3,652 m uvazovana priemerna vyska: 3,652 — 3652-2%26 _ 3,507 m
5) Tlak na ¢ast kridla od vysky 3,652 do 4,376 m uvazovana priemerna vyska: 4,376 — 237630692 _ 4,231 m
Ko 0.525
b
ozn hi e z rl M1
hx20x0.525 | (0.5)xexhxb
1.33 13.97 9 0.28 3
2.0558 21.59 22 0.43 9
2.781 29.20 41 0.57 23
3.5068 36.82 65 0.72 46
4.2312 44.43 94 0.86 81

4,4, maximalny zemny tlak - kridlo

ko 0.525
1
ozn hi e z rl M1
(0.5)xexh
h x 20 x 0.525 xb

Z1 4,2 45.28 60 0.05 3

Z2 1.33 13.97 9 0.28 3

Cast 1 S 70 6

Z1 3.75 45.28 93 0.08 7

Z2 2.056 21.59 22 0.43 9
Cast 2 S 115 16
Z1 3.75 45.28 126 0.10 12
Z2 2.781 29.20 41 0.57 23
Cast 3 S 167 36
Z1 3.75 45.28 159 0.12 20
Z2 3.507 36.82 65 0.72 46
Cast 4 S 223 66
Z1 3.75 45.28 192 0.15 28
Z2 4.231 44.43 94 0.86 81
Cast 5 S 286 109

5,5,," Maximalny zemny tlak zfava, minimalny zprava"

6,6,," Maximalny zemny tlak zprava, minimalny zlava "
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7,7,,"tlozny prah, minimalny zemny tlak"

Nahradna vyska je uvazovana rovna O.

1 ka 0.41
ozn hi e z r2 M2
hx20x0.41 (0.5)xexhxb

0 0.00 0 1.56 0
Z1 2.56 20.99 27 1.13 30
Z2 20.99 40 -0.68 -27
Z3 1.91 15.66 15 -0.99 -15
21 27 -11
Sz 82

Spbsob uréenia ramien pre vypocet kritiaceho momentu od zemného tlaku

340750

m60 |

|

1910

8,8,," tlozny prah, maximalny zemny tlak "

Nahradna vyska je uvaZzovanda rovna 2,41 m.

b 1 ka 0.41
ozn hi e z r2 M2
hx20x 0.41x (0.5)xexhxb
Z1 241 19.76 51 1.56 79
Z2 2.56 20.99 27 1.13 30
Z3 40.75 78 -0.68 -53
Z4 1.91 15.66 15 -0.99 -15
21+722 77 42
Sz 170

9,9,,"naraz vozidla na zvodidlo — lfavé kridlo" — mimoriadna situacia

Frn =400 kN, F, = 0,75 x 150 = 135 kN, M, = 400 x 1,36 = 544 kN (ocelové zvodidlo)

67



Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

Lol SR e ] ST

10,10,," naraz vozidla na zvodidlo — pravé kridlo " — mimoriadna situacia

11,11,,"n&hodilé zataZenie na lfavom kridle" — uvaZzované zataZzenie q = 4 x 0,75 = 3 kN/bm, koleso
na konci kridla 10 kN

12,12,," ndhodilé zataZenie na pravom kridle "

13,13 a 14,14,,maximélna reakcia a minimalna reakcia z hornej stavby

Reakcie — nosné konstrukcia
Vysledné sily p6sobiace v loziskach
max, min R

Princip vytvarania kombinacii MSU:

¢. Horizontalne sily Vertikalne sily Vit+sz pp

komb. Pozdizne Prieéne
BS trenie W oS W nz tepl W max | min

1 0 1.5*0.6]1.5*0.6] O 0 1.35 |1.5*0.6 0 1.35 1.2

1 1.2

2 0 1.5*0.6 0 0 |1.5*0.6| 1.35 0 1.5*0.6]1.35 1.2

1 1.2

3 1.35 |1.5*0.6 0 0 0 0.75*1.5|1.5*0.6 0 1.35 1.2

1 1.2

4 1.5*0.75| 1.5 0 0 0 0.75*1.5| 1.5 0 1.35 1.2

1 1.2

5 0 1.5*0.6 0 1.35 0 0.75*1.5|1.5*0.6 0 1.35 1.2

1 1.2

6 0 1.5*0.6 0 0 1.5 |0.75*1.5 0 1.5 |1.35 1.2

1 1.2

7 0 15 0.9 0 0 0 0 0 1.35 1.2

1 1.2

8 0 0.9 1.5 0 0 0 0 0 1.35 1.2

1 1.2

REAKCIE Z HORNEJ STAVBY - boli spo¢itané programom STRAP

Cisla lozisk 1L 1P
R Hpr Mo N Hpr Hpo Mo
(kN) | (kN)| (kNm)| (kN) (kN) (kN) | (kNm)

VIt max 1245 1262
vlt min 1245 1262
sz +vozovka x 1,4 max 249 251
sz +vozovka x 0,8 min 185 184
nahodilé zatazenie max 811 685
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min -227 -182
Teplota max 86 55
min -161 -103
Vietor (-/+) 0 0 0 6 0 0 0
91 117
Pokles pod. max
min -90 -117
Horizontalne reakcie — nosna konstrukcia na jedno lozisko
pozdizny smer prieCny smer
I:W,nk BS prodp |leodp W nk OS Wpodp an
trenie (kN) (kN) (kN) (kN)
97 0 0 0 0
P 114 13 0 51 0
Maximalne a minimalne reakcie — horna stavba
(Sucinitele suboru B)
¢.
IOiiSka h N max N min H Edc,po H Edc,pr M Ed,po,max M Ed,pr,max SMpo S M pr
- komb.| [m] [kN] [kN] [kN] [kN] [KNm] [KNm] P+L P+L
1L-k1 | 2.21 | 3298 870 0 3298 870 87 0 358
1L-k2 | 2.21 | 3221 1015 0 3221 1015 87 0 358
1L-k3 | 2.21 | 3115 921 0 3115 921 87 0 358
1L-k4 | 2.21 | 3167 825 0 3167 825 146 0 487
1L-k5 | 2.21 | 3115 921 0 3115 921 87 0 358
1L-k6 | 2.21 | 3038 1066 0 3038 1066 87 0 358
1L-k7 | 2.21 | 2126 1321 0 2126 1321 146 0 487
1L-k8 | 2.21 | 2126 1321 0 2126 1321 87 0 358
3298 825 3298 825 146 0 487
Zodpovedajuce pre pravé lozisko
¢.
loziska h N max N min H Edc,po H Edc,pr M Ed,po,max M Ed,pr,max SMpo SM pr
- komb.| [m] [kN] [kN] [kN] [kN] [KNm] [KNm] P+L P+L
1P -k1| 2.21 | 3156 968 0 3156 968 114 0 464
1P -k2 | 2.21 | 3113 1055 0 3113 1055 103 46 436
1P -k3| 2.21 | 3002 1009 0 3002 1009 103 0 428
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C.
loziska h N max N min H Edc,po H Edc,pr M Ed,po,max M Ed,pr,max SMpo SM pr
- komb.| [m] [kN] [kN] [kN] [kN] [kNm] [kNm] P+L P+L
1P -k4 | 2.21 | 3035 947 0 3035 947 171 0 430
1P -k5| 2.21 | 3002 | 1009 0 3002 1009 103 0 428
1P -k6 | 2.21 | 2962 | 1092 0 2962 1092 103 77 425
1P -k7 | 2.21 | 2182 | 1306 0 2182 1306 183 0 550
1P -k8 | 2.21 | 2182 | 1306 0 2182 1306 122 0 415
max 3156 947 3156 947 183 77 550
15,15,," reakcia pre vypocet kvazistalej kombinacie kombinacie "
16,16,,reakcia pre vypocet charakteristickej kombinacie
Princip vytvarania kombinacii MSU:
¢. Horizontalne sily Vertikalne sily Vit+sz pp
komb. Pozdizne Prieéne
BS trenie W oS W nz tepl W max min
1 0 0.6 0.6 0 0 1 0.6 0 1 1.0
1 1.0
2 0 0.6 0 0 0.6 1 0 0.6 1 1.0
1 1.0
3 1 0.6 0 0 0 1 0.6 0 1 1.0
1 1.0
4 0.75 1 0 0.75 0 0.75 1 0 1 1.0
1 1.0
5 0 0.6 0 1 0 0.75 0.6 0 1 1.0
1 1.0
6 0 0.6 0 0 1 0.75 0 1 1 1.0
1 1.0
7 0 1.0 0.6 0 0 0 0 0 1 1.0
1 1.0
8 0 0.6 1 0 0 0 0 0 1 1.0
1 1.0
VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD charakteristicka kombinacia
¢. podp. h Nmax Nmin | Gpodp NEd,max NEd,min HEdc,po | HEdc,pr | MEd,po,max | MEd,pr,max
- komb. [m] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
1L-k1 2.21 2447 1016 0 2447 1016 58 0 251 0
1L-k2 2.21 2396 1112 0 2396 1112 58 0 251 0
1L-k3 2.21 2447 1016 0 2447 1016 58 0 251 0
1L-k4 2.21 2279 1008 0 2279 1008 97 0 337 0
1L-k5 2.21 2244 1073 0 2244 1073 58 0 251 0
1L-k6 2.21 2193 1169 0 2193 1169 58 0 251 0
1L-k7 2.21 1585 1339 0 1585 1339 97 0 337 0
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¢. podp. h Nmax Nmin | Gpodp NEd,max NEd,min HEdc,po | HEdc,pr | MEd,po,max | MEd,pr,max

- komb. [m] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
1L-k8 2.21 1585 1339 0 1585 1339 58 0 251 0
1P-k1 2.21 2347 1086 0 2347 1086 76 0 326 0
1P-k2 2.21 2318 1144 0 2318 1144 68 31 307 68
1P-k3 2.21 2347 1086 0 2347 1086 68 0 309 0
1P-k4 2.21 2198 1090 0 2198 1090 114 0 299 0
1P-k5 2.21 2176 1131 0 2176 1131 68 0 297 0
1P-k6 2.21 2149 1187 0 2149 1187 68 51 295 113
1P-k7 2.21 1629 1329 0 1629 1329 122 0 378 0
1P-k8 2.21 1629 1329 0 1629 1329 81 0 289 0

Vysledny priebeh vnatornych sil —opora 1

Obalova krivka - vertikdlny moment

M2 MOMENT

COMBINATIONS EN\/ELDPE/ 2

Obalova krivka - vertikalna prieéna sila

V3 SHEAR

horizontalny moment

X1
M3 MOMENT

COMBINATIONS ENVELOPE

horizontélna prie€na sila

<
Us
Y g%
¥ &F
;

V2 SHEAR COMBINATIONS ENVELOPE

e

X1
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osova sila

e
TORSION MOMENT COMBINATIONS ENVELOPE L’”’]/

COMBINATIONS ENVELOPE

AXIAL FORCE

Ulozny prah — maximalny moment + zodpovedajtice vnatorné sily a momenty —
kombinéacia 15 — spodné vystuz

Max M2 = 2,684 MNm, zodp V3 = 2,26 MN, zodp Mt = 0,926 MNm, A = 0,183 MN

M2 MOMENT COMB. NO. 1S
1%1,00+2%1,00+3%1.00+7%1.00+13%1.00

V3 SHEAR COMB. NO. 15
LXL.00+2%1.00+3%1.00+7%1.00+13%1.00

>
2
7

o
g
TORSION MOMENT COMB. NO. 1S !
1%1.00+2%1.00+3%1.00+7%1.00+13%1.00

AXIAL FORCE COMB. NO. 15 L
1%1.00+2%1.0D+3%1.00+7%1.00+13%1.00 \4&2 ! 878
7

ulozny prah max M

Meg 2.684 MN ocel B500

Ve 2.26 MN fo = 500 MPa
Mk 0.926 MN fio= f/1.15 435 MPa
A 0.183 MN

betén 30/37

fey 17.000 MPa

fem 2.9 MPa

prierez

h 191 m

d 1.78 m
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b 2.8
A= b*d 5.348
u= 2*(d+b) 9.42
ter= Alu 0.568
krytie

pozdiZzna nosna vystuz_horny povrch
Smykova vystuz

pozdiZna vystu? na krutenie

m

> 2as

o 100
fs 28
fst 16
fsl 18

m
>0.0013
m?2 75.16
m

m2 1131.39

0.878
0.027
75.16

<xlim
min(xB;xlim)

< Asmin

priec¢na sila
2.693 MN
20.649 cm2

86.24 cm?2

as= c+f st+0.5*f sl 109
by= b-ter 2.232
he= h-te 1.342
U= 2*(hitby) 7.149
A= b *hy 2.996
ucinnd vyska prierezu
dqi= c+f st+0.5*f s 130
d= h-d; 1.78
rameno vnutornych sil
z= 0.85d 1.513
Fmin=  0.26%fcum/fyk 0.0015
Asmin=  I'min*b*d 0.007516
Xgim=  560%*d/(700+f,q) 0.878
Asma= Xaiim*b*fea/fla 0.113139
d-sqrt(d”2-
Xg= 2*Meo/(b*feq)) 0.027
Ageq=  Xg*b*fa/f,4*10000 34.947
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
kratenie
Fu=  (Teo/2/Ac*ucVeg)*cotq  0.51563
A= 0.5*(F.a/f,q)/*10000 11.85948
Asviea 75.16 cm2
f 28/200 A

0.218

As

At
Asl

cm2

cm2

osova sila
0.183
4.209

0.000616 m2
0.000201 m2
0.000255 m2

75.16 cm2
1131.39 cm2
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Ulozny prah — minimalny moment + zodpovedajtice vnutorné sily a momenty + vietky
maximalne hodnoty pre kridlo — kombinécia 1

alozny prah - min M2 = -1,834 MNm, zodp V3 = 0,971 MN, zodp Mt = 1,421 MNm, A = + 0,683 MN
- horna vystuz

P
Y

~1317

N
i

o
&
v

~1727

/\<5<2
Xt

M2 MOMENT COMB. NO. 1
1%1.35+2%1.35+4%10047%1.00+11¥1. 35+12%1 35+14%1.00

V3 SHEAR COMB. ND. 1
11 35+2%1 35+4%1.00+7%1 00+11%1, 35+ 12X 35+14¥1.00

&
$

X1 &
TORSION MOMENT COME. ND. 1 3
1x1.35+2%1.35+4x1.00+ 71 00 +11x 35 +12%1.35 +14x100

AXIAL FORCE COMB. NO. 1
2 1x1.35+2%,35+4%1,00+7%1.00+11x1,35+12%1,35+14x1,00

Meg 1.834 MN ocel B500

Ved 0.971 MN fk 500 MPa
Mk 1.421 MN fya= fu/1.15 435 MPa
A 0.683 MN

betén 30/37

fe 17.000 MPa

fetm 2.9 MPa

prierez

h 191 m

d 1.78 m

b 28 m

A= b*d 5.348

u= 2*(d+b) 9.42

ter= A/u 0.568 > 2as 0.218

krytie o 100

pozdiZna nosna vystuz_horny povrch fs 28 A, 0.000616 m2
Smykova vystu?z fst 16 Ag 0.000201 m2
pozdiZna vystu? na kritenie fsl 18 A 0.000255 m2
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as= c+f st+0.5%f | 109 mm
bi= b-ter 2232 m
h= h-tes 1.342 m
U= 2*(h+by) 7.149 m
A= b *hy 2.996 m2
ucinna vyska prierezu
di= c+f st+0.5*f s 130 mm
d= h-d, 1.78 m
rameno vnutornych sil
z= 0.85d 1.513 m
I min= 0.26*fcm/fyk 0.0015 >0.0013
Asmin= I min*b*d 0.007516 m2 75.16 cm?2
XBlim= 560*d/(700+f,4) 0.878 m
Agmax= Xglim ¥ b *fca/fyq 0.096168 m2 961.68 cm?2

d-sqrt(d”2-
Xp= 2*Meo/(b*feq)) 0.022 <xlim 0.878 m

min(xB;xlim) 0.022 m
Agreq= xg*b*f.4/f,q*10000 23.844 < Asmin 75.16
potrebné mnoZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
krutenie prie¢nasila osova sila
Fra= (Teo/2/A* u+Vegz) *cotq  0.791263 1.157 MN 0.683
A= 0.5*(F.a/f,q)/*10000 18.19906 8.872 cm2 15.709
Asviea 75.16 cm2
f 28/200 A 86.24 cm2 > 75.16 cm2

< 961.68 cm2

kridlo: M2v =-0,96 MNm, zodp V3 = 0,4 MN, zodp Mt = 0,2 MNm, M3h = 1,55 MN, V2 = 0,7 MN,

M3 MOMENT CONB. NO. 1
1X1,3542X1.35+4%1.00+7%1.00+11%1, 35+12%1.35+14%1.00
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Kridlo — vertikalny smer

Megq 0.96
Ved 0.4
Mk 0.2
betén 30/37

fed 17.000
fetm 2.9
prierez

h 1.9
d 1.77
b 0.75
A= b*d 1.425
u= 2*(d+b) 5.3
ter= A/u 0.269
krytie

pozdiZzna nosna vystuz_horny povrch

Smykova vystuz

pozdiZna vystu? na krutenie

as=

c+f st+0.5%f sl
b-tef

h-tef
2*(hit+by)

b *hy

ucinna vyska prierezu

d1=
d=

c+f st+0.5*f s
h-d,

rameno vnutornych sil

7=
I min=
Asmin=
XBlim=
Asmax=

Xg=

76

0.85d
0.26*fcm/fyk

I min*b*d
560*d/(700+f,q)
XBlim*b*fcd/fyd

d-sqrt(d"2-2*Mgp/(b*feq))

MN
MN
MN

MPa
MPa

3

2as

109
0.481
1.631
4.225
0.785

130
1.77

1.505
0.0015
0.002002
0.873
0.030135
0.037

0.218

fs
f st
fsl

m
>0.0013
m2

m

m2

< xlim

ocel B500
fyk =

fo= f/1.15

100

28 A
16 A
18 Ay

20.02 cm2

301.35 cm2
0.873 m

500 MPa
435 MPa

0.000616 m2
0.000201 m2
0.000255 m2
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40
0.8391

1.191754
krdtenie

0.113892
2.619522

Agreq= xg*b*f.4/f,4*10000

potrebné mnoiZstvo - horizontdlna zlozka Smyku
q

tanq

cotq

Fra= (Teo/2/A* uitVeg2) *cotq

A= 0.5*(F.a/f,q)/*10000

Asviea 20.02 cm2

4f 28/200

Vertikalna vystuz kridla — pozri mimoriadna kombinéacia — 5 f 32/150

Kridlo — horizontalny smer

Med
Ved

betén 30/35
fcd

fCt m

prierez
h

d

b
krytie

1.55
0.7

17.000 MPa
3.2 MPa

0.75 m
0.626 m
44 m

pozdiZzna nosna vystuz_horny povrch

Smykova vystuz

a= c+f st+0.5*f sl

ucinna vyska prierezu

di= c+f st+0.5%f s
d= h-d;

rameno vnutornych sil

z= 0.85d

I min= 0.26*fcm/fyk
Agmin= I min*b*d

Xglim= 560*d/(700+f,q)

124

124
0.626

0.532
0.0017
0.004583
0.309

As

MNmM
MN

fs
f st

m
>0.0013
m2

m

min(xB;xlim)

12.605 < Asmin

0.037 m
20.02 cm2
priec¢na sila
0.477 MN
3.655 cm?2
24.64 cm2 20.02 cm2
301.35 cm2
ocel B500
500
fio= fu/1.15 435 MPa
100
16 A, 0.000201 m?2
16 A 0.000201 m?2
45.83 cm?2
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Asmax= Xglim ¥ b *fca/fyq 0.062526 m2 625.26 cm2
d-sqrt(d”2-
Xp= 2*Mep/(b*feq)) 0.029 <xlim 0.309 m
min(xB;xlim) 0.029 m
Age=  Xg*b*fea/f,4*10000 58.290 >Asmin 45.83 cm2
potrebné mnozstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
priecna sila Vegr*cotq 0.834 MN
A= 0.5*(F.a/f,q)/*10000 9.594 cm2
A 67.88 cm2
navrh f16/125 A 70.752 cm2 > 67.88 cm2
< 625.26 cm2

Horizontalna vystuz kridla — pozri mimoriadna kombinécia — 30 f 20/150

alozny prah - max V3 = 2,491 MN, zodp Mt = 1,186 MNm, komb 5

V3 SHEAR COMB. NO. 5
1%1,35+2%1,35+5%1.00+7%1,00+11%1.35+13%1,00

V3 SHEAR
X3 1%1.35+2%1.35+4%1.00+7*1.00+11%1.35+12%1.35+13%1.00

2

X1

prierez
h 1.78
b 2.8

78

V3 SHEAR COMB. NO. S
1%1,.35+2%1,35+5%1,00+ 71,00+ 11%1,35+13%1,00

TORSION MOMENT COMB. NO. 4
1%1.35+2%1,.35+4%1,00+7%1.00+11%1.35+12%1,.35+13%1.00

2.561 MNm
1.186 MN

TEDmax

V3RDmax
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A= b*d 4.984
u= 2*(d+b) 9.16
ter= A/u 0.544 >
krytie

pozdiZzna nosna vystuz_horny povrch
Smykova vystuz pre V3

pozdiZna vystu? na krutenie

75
2.256
1.236
6.984
2.788

80
1.7

1.445

30
17

0.528
500

434.78
40
0.83910

as= c+f st+0.5%f sl

b= b-tes

h= h-tef

U= 2*(ht+by)

A= b *hy

ucinna vyska prierezu

di= c+f st+0.5%f s

d= h-d;

rameno vnutornych sil

z= 0.85d

navrhové hodnoty materidlovych charakteristik
fck

fcd 0.85*fck/1.5

n 0.6*(1-fck/250)
fyk

fyd=fywd fyw/gs

q

tanq

cotq

V3gomax  2*¥h*n*fcd/(tang+cotq)

Tromax 2*Ak*tef*n*fcd//(tang+cotq)

1.19175

2as

fs
f st
fsl

mm

3

m2

mm

MPa C30/37
MPa

MPa B500B
MPa

11.368 MN
13.410 MN

overenie Smykovej odolnosti z hl'adiska porusenia betonu

Tepmax/ Tromax+Vep3max/V3romax

Navrh Smykovej vystuze - zvisly smer

sirka strmena b,,
bw

0.45

0.295 <1

m

0.15
50
28 A
16 A
18 Ay

0.000616 m2
0.000201 m2
0.000255 m2
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Asw 10*Ast 0.00201 m2 10f 16/200mm

Sa Ag*fa*cotq/Veq 0.878 m navrh 0.2 m
Fwmin 0.08%(fu)*/fu 0.00088

I sw Asu/sa/bu 0.0223

kontrola minimalneho % vystuzenia

M sw Aq./s./bw 0.0223 > 0.000876

Vrps fowa*Asw/s*z*cotq 7.525 > 1.186 MN

Navrh vystuze na kritenie

osova vzdialenost strmeriov s 0.2 m f 18/200mm

Sawd=  (Ten/2ActVea/ (N*2)*s/Aq/cotaq < Frwd

S swd= 370.789 MPa < 434.78 MPa
Horizontalna zlozka $myku, pozdizna vystuz okrajova U= 0.2 m

heg= (Teo/2/Ac*u)*cotq 0.109 MN

A= (Fea/f,a)/*10000 2.518 cm2 f R18/4200 A= 2.55 cm2

Mimoriadna kombin&cia kridlo: (naraz do zvodidla)
M3 = 2.17 MNm, zodp V2 = 0,675 MN, zodp Mt = 0,59 MNm, M2 = 1.24 MNm, zodp V3 = 0,405 MN,

M3 MOMENT COMB. NO. 30
1%1.00+2%1.00+3%1.00+7 ¥1 00+9%1.00+14%1.00

TORSION MOMENT COMB. NO. 30
1¥1,00+2%1,00+3%1,00+7%1,00+9%1,00+14%1.00

V2 SHEAR COMB. NO. 30
1%1.00+2%1.00+3%1.00+7%1 00+9%L00+14%1.00

M2 MOMENT COMB. NO. 30
1%1.00+2%1.00+3%100+7%L.00+9%1.00+14 %1 00
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V3 SHEAR COMB. NO. 30
1%1,00+2%1.00+3#1,00+7%1,00+9%1.00 +14%1.00

Horizontalny smer — mimoriadna kombinacia

Meqg 2.17MN

Ved 0.675MN

Mk 0.59MN

betén 30/37

fed 22.174 MPa

fetm 2.9MPa

prierez

h 0.75m

d 0.649m

b 4.4m

A= b*d 3.3

u= 2*(d+b) 10.3

ter= A/u 0.320> 2as

krytie o
pozdiZna nosna vystuz_horny povrch fs
Smykova vystuz fst
pozdiZna vystu? na krutenie fsl
as= c+f st+0.5%f sl 83mm
b= b-ter 4.080m
he= h-tes 0.430m
U= 2*(hitby) 9.018m
A= b *hy 1.753m2
ucinna vyska prierezu

di= c+f st+0.5*f s 101 mm
d= h-d; 0.649m
rameno vnutornych sil

z= 0.85d 0.552m

0.166

ocel

B500
f

fyd= fyk/ 1

75

20A
16 Ay
16Ay

500 MPa
500 MPa

0.000314m2
0.000201 m2
0.000201 m2
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I min= 0.26*fem/fyk 0.0015> 0.0013

Agin=  I'min*b*d 0.004306 m2 43.06cm2
Xalim= 560*d/(700+f,q) 0.303m

Aga=  Xeim*b*fea/fyq 0.059099 m2 590.99 cm?2
Xg= d-sqrt(d"2-2*Mgp/(b*f.q)) 0.035< xlim 0.303m

min(xB;xlim) 0.035m
Agreq= xg*b*f.4/f,4*10000 68.738 < Asmin 43.06

potrebné mnoiZstvo - horizontdlna zlozka Smyku

q 40
tanq 0.8391
cotq 1.191754

kratenie priecnasila

Frai= (Teo/2/A*uVegr) *cotq  0.882605 0.804 MN
A= 0.5*(F.a/f,q)/*10000 17.6521 5.363cm2
Asviea 91.75cm2
navrh 30f 20/150 A 94.20cm2 > 91.75cm2
< 590.99cm2
vertikalny smer — mimoriadna kombinacia
ocel
Meqy 1.684 MN B500
Veq 0.54 MN f 500 MPa
Mk 0.952 MN fo= f/l 500 MPa
betén 30/37
fed 22.174 MPa
fctm 2.9 MPa
prierez
h 19 m
d 1.768 m
b 0.75 m
A= b*d 1.425 m2
u= 2*(d+b) 53 m
ter= A/u 0.269 > 2as 0.216
krytie o 100
pozdfina nosna vystuz_horny povrch fs 32 A 0.000804 m2
$mykova vystuz fst 16 Ay 0.000201 m?2
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pozdiZna vystu? na krutenie

fsl

108 mm
0.481 m
1.631 m
4225 m
0.785 m2

132 mm
1.768 m

1.503 m

16 Ay

0.0015 >0.0013

0.002 m2

0.825 m
0.027442 m2

0.058 < xlim

20.00 cm2

274.42 cm?2
0.825 m

min(xB;xlim) 0.058 m
19.369 < Asmin 20.00

40
0.8391
1.191754

kratenie priec¢nasila

0.542127
10.84255

as= c+f st+0.5*f sl

b= b-tef

h= h-tef

U= 2*(ht+by)

A= bi*h

ucinna vyska prierezu

di= c+f st+0.5*f s

d= h-d,

rameno vnutornych sil

z= 0.85d

I min= 0.26*fcm/fyk

Agmin= I min*b*d

Xglim= 560*d/(700+f,q)

Asmax= Xglim *b*fea/fyq

Xg= d-sqrt(d*2-2*Mgp/(b*f.q))
Agreq= xg*b*f.4/f,4*10000
potrebné mnoZstvo - horizontdlna zlozka Smyku
q

tanq

cotq

Fra= (Teo/2/A* utVeg2) *cotq
A= 0.5*(Fia/f,q)/*10000
Asvirq 34.50 cm2

5f 32/150

As

Smyk a kratenie — mimoriadna kombinacia

prierez

h 1.9

b 0.75
A= b*d 1.425
u= 2*(d+b) 5.3
ter= A/u 0.269 >
krytie

pozdiZzna nosna vystuz_horny povrch

2as

fs

0.644 MN
4.290 cm?2

40.2 cm2 >

TEDmax

V3RDmax

0.15
50

28 A

0.000201 m2

34.50 cm2
274.42 cm?2

0.952 MNm
0.54 MN

0.000616 m2
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Smykova vystuz pre V3 fst 16 Ay 0.000201 m2
pozdizna vystuz na kratenie fsl 18 Ay 0.000255 m?2
as= c+f st+0.5%f sl 75 mm
b= b-tef 0.481 m
he= h-tes 1.631 m
U= 2*(h+by) 4.225 m
A= b *hy 0.785 m2
ucinna vyska prierezu
di= c+f st+0.5%f s 80 mm
d= h-d, 1.82 m
rameno vnutornych sil
z= 0.85d 1.547 m
navrhové hodnoty materidlovych charakteristik
fck 30 MPa C30/37
fcd 0.85*fck/1.5 22.17391 MPa
n 0.6*(1—fck/250) 0.528
fyk 500 MPa B500B
fyd=fywd fyw/gs 500.00 MPa
q 40
tanq 0.83910
cotq 1.19175
V3romax  2¥h*n*fcd/(tang+cotq) 16.945 MN
Tromax 2*Ak*tef*n*fcd//(tang+cotq) 2.433 MN
overenie Smykovej odolnosti z hl'adiska porusenia betonu
Teomax/ Tromax+tVepzmax/ V3romax 0.423 <1
Navrh Smykovej vystuze - zvisly smer
Sirka strmena b,,
by 045 m
Ay 4*Ast 0.000804 m2 4f 16/200mm
S, Ag*fa*cotq/Veq 0.887 m navrh 0.2 m
Fwmin ~ 0.08%(fu)”*/fu 0.00088
I sw Aq/sa/by 0.0089
kontrola minimalneho % vystuzenia
I sw Aq/sa/by 0.0089 > 0.000876
Vros fowd*Asw/Ss*z*cotq 3.706 > 0.54 MN

84




Akcia: Dokumentéacia na stavebné povolenie

209-00 most na c. i/75 nad Zelezniénou vleckou v km 9,664 00

Lol SE e L mla d S LT

Navrh vystuze na kritenie

osova vzdialenost strmeriov s 0.2 m f 18/200mm

std: (TED/ZAk+Ved/(nk*Z)*S/Aswt/Cthq < fVWd

S swd= 472.029 MPa < 500.00 MPa
Horizontalna zlozka $myku, pozdizna vystuz

okrajova U= 0.2 m

heg= (Ten/2/Ac*ug)*cotq 0.145 MN

A= (Fea/f,a)/*10000 2.891 cm2 f R18/4200 A= 2.55 cm2
Trhliny

Charakteristickd kombinécia - tloZzny prah
min M2 = 1,08 MNm, zodp A = 0,68 MN,

o
i
4

~l0g2

&
2

M2 MOMENT COMB. NO. 28
1x1.00+2%1.00+4%1 DI+7%L00+11%1 00+12%1 00+16%1.00

M2 MOMENT COMB. NO. 32
1x1.00+2%1.00+3%1.00+8%L00+16%1 00

BETON KBT = 0.00
ZB BB
1.7800 2.8000
0.0000 2.8000
ZATIZENI
Oh. moment Norm. sila Poloha N.sily
-1.0800 0.6800 0.8900
1.7100 0.4500 0.8900
VYSLEDKY
BETON
z NAPETI
1 2

1.7800 0.0000 -2.9576 <-18 MPa
0.0000 -1.6410 0.0000

o
@
v

AXIJAL FORCE COMB. NO. 28
1%L00+2%1.00+4%100+7 ¥1.00+11%¥1.00+12%L.00+16%1.00

798

Z
7

~183

AXIAL FORCE COMB. NO. 32
1%L.00+2%1,00+3%1.00+8X1.00+16%1.00

VYZTUZ NVP = 6.250

yAY, NV DV1(-FV1)

0.1000 14.000 0.028000

1.6800 14.000 0.028000

VYZTUZ
z NAPETI
1 2

0.1000  -2.6526  149.4903 <400 MPa <160 MPa
1.6800 117.4812  -8.4867

P podla STN EN 1992-1, 7.2.5, Ze nevzniknu nepriatelné trhliny a pretvorenia
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Prieéne t'ahy

loZisko — UloZzny prah Rmax = 4,2 MN tlozny prah — piléta Vmax 1,85 MN
a=1.63MPa
a=1.02MPa
0.50
[y N 0.5¢
0 Lo \\&Q < S
03 / Q/Q 5 e / Y o
g On 5 0% ]
§7 02 / [/ /%. % Leow . % 0.2 / / vAb: %
S| o LA = AR E=
. Vo AP
g 0 07a 020 03a O.ba 0.5a] 060\ 0.7a 0.8a 0.9a  a-181m s 0 09a 020 03a O.4a 0.5a 0.6a\ 0.7a 08a 0.9a  a=15m
0,55x1.81=1m A=0.0111m2 AL 0.53x1,5-0.8m AL 0912
a 0.95 a 1.2
—=——-=0.52 —=—=0.8
a 181 a 15
Z 4.2 Z 1.85
Sx= ~=——— > =163MPa Sx= —=—— =102 MPa
A p*0.905 A p*0.75
sy=0,23 x1.63 =0,37 MPa sy=0,175x1.02 = 0,18 MPa
Z=0,111x1,81x1.63=0.33 MN Z=0,081x15x0,91=0.11 MN
* * * *
Ao =222 0271, 10000= 1,12 cm?b Ao = 21 02" L1 0000= 0,15 cm?p
435*1.35 435*1.5
f R14/200mm, Fa = 1,54 cm? f R12/200mm, Fa = 1,13 cm?
reakcie
navrhova hodnota kvazistala reakcia

1074
REACTIONS COMBINATIONS ENVELOPE

REACTIONS ~ COMB. NO. 33 1%100+2%100+3%1,00+8%1,00+15%1,00 1060

max V = 1848 + p x 0,6* x 10 x 25 = 2131 kN, H, = 222 = 131 kN, H, = “2>7 = 128 KN H, =

J(1842 + 1282) = 184 kN

V(kvazistala reakcia) = 1086 + p x 0,6 x 10 x 25 = 1366 kN
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Posouzeni piloty

Vstupni data
Z&kladni parametry zemin
Parametry zemin

Trida S3, ulehla

T¥ida F4, konzistence pevnéa Sr > 0.8

Objemovatiha: g = 18.50kN/m3 Objemova tiha :
Uhel vnitiniho tfenij o = 32.00° Uhel vnitfniho tfeni :
Soudrznost zeminycgs = 0.00 kPa Soudrznost zeminy :
Poissonovo €islo: n = 0.30 Poissonovo ¢islo :
Modul pretvarnosti Egef = 40.00 MPa Modul pretvarnosti :
Obj.tiha sat.zeminygy; = 18.50 kN/m3 Obj.tiha sat.zeminy :
Typ zeminy : nesoudrzna Typ zeminy

Modul horiz.stla¢ : n, = 4.50 MN/m3

T¥ida F6, konzistence pevnéa Sr < 0.8

Objemovatiha: g =
Uhel vnitiniho tfenij & =
Soudrznost zeminyces =
Poissonovo €islo: n =
Modul pfetvarnosti Eqef =
Obj.tiha sat.zeminyg; =
Typ zeminy : soudrzna
Modul horiz.stla¢ : n, =

Tfida G4

Objemova tiha :

Uhel vnitfniho tfen :
Soudrznost zeminy :
Poissonovo €islo :

Modul pfetvarnosti :
Obj.tiha sat.zeminy :

Typ zeminy :

Modul horiz.stlagitelnosti :

Geometrie
Profil piloty: kruhova
Rozméry

21,00kN/m3 Objemova tiha :
24.00 ° Uhel vnitfniho tfen :
25.00 kPa SoudrZznost zeminy :
0.40 Poissonovo €islo :
10.00 MPa Modul pfetvarnosti :
21.00 kN/m3 Obj.tiha sat.zeminy :
Typ zeminy

4.50 MN/m3

g = 20.00kN/m3

jef = 28.00°

Cef =  5.00kPa

n = 030

Egef = 90.00 MPa

Gat = 20.00 kN/m3

nesoudrzna

Nk = 7.00 MN/m3

Priimér d =1.20m, Délka |l = 10.00 m

Umisténi
Vysazeni

Hloubka upraveného terénu h,

2.00 m
0.00 m

o 18.50 kN/m3
jef= 22.00

Cef = 20.00 kPa
n= 0.35

Egef = 8.00 MPa
Ckat = 20.00 KkN/m3
soudrzna

T¥ida F6, konzistence pevnéa Sr > 0.8-spras

b= 21,00 kN/m3
jef= 19.00

Cef= 12.00  kPa
n= 0.40

Egef = 450 MPa
Gsat = 21.00 kN/m3
nesoudrzna
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Typ technologie: vrtana
Modul reakce podloZi uvaZzovan podle CSN 731004.

Materidl konstrukce
Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).
Beton : C 25/30

Vélcova pevnost v tlaku fok = 25.00 MPa
Pevnost v tahu fotm = 2.60 MPa
Modul pruznosti Ecm = 31000.00 MPa
Modul pruznosti ve smyku G = 12917.00 MPa
Ocel podélnd : B500 Mez kluzu fy« = 500.00 MPa
Geologicky profil a pfifazeni zemin
. Vrstva
Cislo (] Prifazena zemina Vzorek
m
1 3.22 TFida G4
2 3.78 TFida F6, konzistence pevna Sr > 0.8-spras S
3 0.20 TFida F4, konzistence pevna Sr > 0.8 =
4 3.50 Tfida S3, ulehla
5 2.00 TFida F6, konzistence pevna Sr< 0.8 -
6 - TFida F6, konzistence pevna Sr< 0.8 -
Zatizeni
y Zatizeni N My My Hyx Hy
Cislo Nazev Typ
noveé |zména [kN] [KNm] [KNm] [KN] [KN]
1 |ANO Zatizeni €. 1 Navrhové | 2131.00 0.00 0.00 184.00 0.00
2 |ANO Zatizeni €. 2 Uzitné 1365.00 0.00 0.00 184.00 0.00

HPV + nestlacitelné podlozi
Hladina podzemni vody je v hloubce 10.00 m od puvodniho terénu.
Nestladitelné podlozi je v hloubce 50.00 m od plvodniho terénu.

Celkové nastaveni vypoctu
Vypodet svislé tinosnosti : klasicka teorie, Metoda vypo&tu : CSN 73 1002, zatéZovaci kfivka : nelinearni
(Masopust), norma vypoctu bet.konstrukci - EN 1992-1-1 (EC2)

Nastaveni vypocétu faze
Metodika posouzeni : vypocet podle EN 1997
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Zadani koeficientl : Standard
Navrhovy pfistup : 2 - redukce zatizeni a odporu
Navrhova situace : trvala

Nepfiznivé Priznivé
Soucinitelé redukce zatizeni (F) Souc. 3 3
Stalé zatizeni 0] 1.35 1.00
Soucinitelé redukce odporu (R) - vrtana Souc. [-]
Soucinitel redukce odporu na plasti (03 1.10
Soucinitel redukce odporu na paté 1.10
Soucinitel redukce Unosnosti tazené piloty Okt 1.15
Posouzeni €is. 1
Posouzeni svislé anosnosti piloty podle teorie MS - mezivysledky
Vypocet Unosnosti v paté:
Soucinitel tnosnosti Ne = 35.49
Soucinitel Unosnosti Ng = 23.18
Soucinitel Unosnosti Np = 20.79
Soucinitel tnosnosti Kl = 1.00
Vypoctova Unosnost na paté piloty Rpg = 5915.73 kPa
Plocha pFi¢ného fezu piloty Ap, = 1.13E+00 m2
Unosnost na plasti piloty:
Zkraceni G¢inné délky piloty L, = 2.44 m
Hloubka Mocnost id Cud g ORr2 fg Rsi
[m] [m] [] [kPa] [kN/m3] (-] [kPa] [kN]
3.22 3.22 28.00 5.00 20.00 1.00 15.88 175.23
5.56 2.34 19.00 12.00 21.00 1.00 32.00 256.76

Posouzeni svislé anosnosti piloty podle teorie MS - vysledky

sxr

Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stav(.
Posouzeni tlacené piloty:

sxr

NejnepfiznivéjsSi zatéZovaci stav Cislo 1. (Zatizeni €. 1)

Unosnost piloty na plasti Rg = 431.99 kN
Unosnost piloty v paté R, = 6082.30 kN
Unosnost piloty Re = 6514.29 kN
Extrémni svisla sila Vg = 2131.00 kN

Rc =6514.29 kN > 2131.00 kN = V4
Svisla tnosnost piloty VYHOVUJE
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Posouzeni €is. 1
Vypocet zatézovaci kFivky piloty - vstupni data

Vrztv Pocatek Konec Mocnost Es Soucinitel Soucinitel
Cislo [m] [m] [m] [MPa] a b
1 0.00 3.22 3.22 16.83 62.00 16.00
2 3.22 7.00 3.78 8.18 46.00 20.00
3 7.00 7.20 0.20 16.83 62.00 16.00
4 7.20 8.00 0.80 8.18 46.00 20.00

Uvazovat zatizeni : uzitné

Sougcinitel vlivu ochrany dfiku m, = 1.00
Limitni sedani piloty Sjim = 25.0 mm
Regresni soucinitel e = 988.00
Regresni soucinitel f = 1084.00

Vypogéet zatéZovaci kfivky piloty - mezivysledky

Mezni sila na plasti piloty Rsy = 959.25 kN
Velikost napéti na paté pfi Rsy Jo = 825.40 kPa
Pramérné plastové tieni gs = 45.44 kPa
Primérny se¢novy modul deformace Eg = 11.88 MPa
Soucinitel pfenosu zatizenidopaty b = 041
PFicinkové soucinitele sedani :
Z&kladni - zavisly na poméru I/d 1 = 018
Soucinitel vlivu tuhosti piloty Ry = 1.00
Soucinitel vlivu nestlacitelné vrstvyy Ry, = 0.92
Body zatézovaci kfivky
Sednuti Zatizeni Sednuti Zatizeni
[mm] [kN] [mm] [kN]
0.0 0.00 15.0 1433.03
2.5 585.03 17.5 1547.85
5.0 827.36 20.0 1647.19
7.5 1013.30 225 1733.19
10.0 1170.06 25.0 1819.18
12.5 1308.17 15.0 1433.03
15.0 1433.03
Vypoget zatéZzovaci kfivky piloty - vysledky
ZatiZzeni na mezi mobilizace plast.treni Ry, = 1612.71 kN
Velikost sedani odpovidajici sile Ry Sy = 19.0 mm
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Unosnosti odpovidajici sednuti 25 mm :
Unosnost paty Rpy = 859.93 kN
1819.18 kN

Celkova Unosnost Rc

Pro zatizeni Q = 1365.00 kN je sednuti piloty 13.6 mm

Nazev : Sedani Faze : 1; Posouzeni: 1
Zatézovaci kFivka
(0,0) 363.8 727.7 1091.5 1455.3 1819.2
: : R [kI
50 -
10.0 -
15.0
sy
20.0
2505 .[mm] . cee . . . * . Rbl; .o M . . cee .Fis.y
Posouzeni €is. 1
Vstupni data pro vypoé€et vodorovné Gnosnosti piloty
Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stavd.
Vodorovna Gnosnost posouzena ve sméru maximalniho Gc¢inku zatizeni.
Prabéhy vnitinich sil a deformace piloty
Priibéh deformaci a vnitfnich sil po piloté - maximalni hodnoty:
Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 21.08 3.26 0.00 184.00 0.00
0.50 0.00 19.45 3.26 0.00 184.00 92.00
1.00 0.00 17.83 3.23 0.00 184.00 184.00
1.50 0.00 16.22 3.20 0.00 184.00 276.00
2.00 0.00 14.64 3.15 10.67 184.00 368.00
2.50 2.92 13.08 3.08 38.14 171.88 456.91
3.00 5.83 11.56 3.00 67.41 139.55 534.60
3.50 8.75 10.08 291 88.18 92.25 592.28
4.00 11.67 8.64 2.82 100.86 34.93 623.71
4.50 14.58 7.26 2.72 105.90 27.66 625.08
5.00 17.50 5.93 2.62 77.18 91.10 594.85
5.50 2.50 4.64 2.53 29.00 122.78 541.06
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Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
6.00 2.50 3.40 2.45 8.49 128.80 478.09
6.50 2.50 2.19 2.38 5.47 132.99 412.57
7.00 2.50 1.02 2.32 254 135.39 345.40
7.50 2.50 0.13 2.27 0.33 136.05 277.47
8.00 2.50 1.25 2.23 3.14 135.01 209.64
8.50 2.50 2.36 2.20 5.91 132.29 142.74
9.00 2.50 3.46 2.18 32.48 127.93 77.62
9.50 28.13 4.55 2.18 103.13 88.81 22.99

10.00 30.00 5.64 2.18 163.82 0.00 0.00

Pribéh deformaci a vnitfnich sil po piloté - minimalni hodnoty:

Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 -21.08 -3.26 0.00 -184.00 -0.00
0.50 0.00 -19.45 -3.26 0.00 -184.00 -92.00
1.00 0.00 -17.83 -3.23 0.00 -184.00 -184.00
1.50 0.00 -16.22 -3.20 0.00 -184.00 -276.00
2.00 0.00 -14.64 -3.15 -10.67 -184.00 -368.00
2.50 2.92 -13.08 -3.08 -38.14 -171.88 -456.91
3.00 5.83 -11.56 -3.00 -67.41 -139.55 -534.60
3.50 8.75 -10.08 -2.91 -88.18 -92.25 -592.28
4.00 11.67 -8.64 -2.82 -100.86 -34.93 -623.71
4.50 14.58 -7.26 -2.72 -105.90 -27.66 -625.08
5.00 17.50 -5.93 -2.62 -77.18 -91.10 -594.85
5.50 2.50 -4.64 -2.53 -29.00 -122.78 -541.06
6.00 2.50 -3.40 -2.45 -8.49 -128.80 -478.09
6.50 2.50 -2.19 -2.38 -5.47 -132.99 -412.57
7.00 2.50 -1.02 -2.32 -2.54 -135.39 -345.40
7.50 2.50 -0.13 -2.27 -0.33 -136.05 -277.47
8.00 2.50 -1.25 -2.23 -3.14 -135.01 -209.64
8.50 2.50 -2.36 -2.20 -5.91 -132.29 -142.74
9.00 2.50 -3.46 -2.18 -32.48 -127.93 -77.62
9.50 28.13 -4.55 -2.18 -103.13 -88.81 -22.99

10.00 30.00 -5.64 -2.18 -163.82 -0.00 -0.00

Maximalni vnitini sily a deformace:

Max.deformace piloty =

92
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184.00 kN
625.08 kNm

Max.posouvajici sila
Maximalni moment =

Dimenzace vyztuze:

Vyztuzeni - 16 ks profil 20.0 mm; kryti 100.0 mm
Typ konstrukce (stupné vyztuzeni) : pilota

Stupen vyztuzeni r = 0.444 % > 0.250 % = I min

Zatizeni : Ngq = -1365.00 kN (tlak) ; Mgq = 625.08 kKNm
Unosnost : Nrq = -5588.12 kN; Mrq = 2558.98 kNm

Navrzena vyztuz piloty VYHOVUJE
Opora 4

PozdiZny rez a prieény rez

24166 116030

£ f 1109
| 112% 11564 111500 | 6 o
1165 125 e Lo 7 Lizes e (P
11508 5545 15500 L L1158 e
115157 7 T Lt L350 00 Y L 5000
13630 _ 3600 ' 13630 1 3600 ' . Tiso ] -
1 u S s
2% Ry ‘ = R =
S eee—
g | | (30/37
%
2 - }
= . (30/37
T = E— m—— - .
o T Tel T T T T T T T sy T ESa e 2
A % | 2969 posa , — s (30/37 -
| C | 2
S ‘ + A (30/37
197 11880
(30/37 ! o ! ! ! (12715 1905, L1865
L L L L L L | L3 2 7%
L3443 13415 | L7260 17200 L33 L3 inzgm 1750
" —+

Staticka schéma + prierezové charakteristiky:
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PROPERTY NO. 1

A=0.5960E+01
Material = 1 - C30

PROPERTY NO. 2
Start: prop. no.= 5
PROPERTY NO. 3

A=0.4050E+01
Material = 2 - C300

2=0.2554E+M 13=0.8920E+01 J=0.2110E+01

H= 3.560 End: prop. no.= 4

2=0.6151E+00  13=0.3037E+01

Perimeter=8.700

J=0.1765E+01

h2=3.000 h3=1.350 e2=1.500 e3=0.675
x3
-
1.356 x2 [local axis)
l 00 |
—3.00 —
PROPERTY NO. 4
A=DL1102E+01  12=0.1051E+00 13=0.9743E-01 J=0.1703E+00
Material =1 - C30 Perimeter=4.200
h2=1.030 h3=1.070 e2=0.515 e3=0.535
x3
T
1.1]? %2 [local axis)
—1.03 —

PROPERTY NO. &
A=0.1572E+01

Material =1 -C30
h2=0.930

1.69

1
PROPERTY NO. b
A=0.2033E+D1

Material =1 - C30
h2=0.880

T
2.3
1

PROPERTY NO. 7

A=0.2499E+1
Material =1 - C30
h2=0.850

12

94

12=0.3741E+00

12=0.9039E+00

13=0.1133E+00 J=0.2972E+00

Perimeter=5.240
h3=1.690 e2=0.465 e3=0.845
x3
x2 [local axis)
930 —

13=0.1312E+00 J=0.3990E+00

Perimeter=6.380
h3=2.310 e2=0.440 e3=1.155
x3
x2 [local axis)
—.880 —
=0.1800E+01 13=0.1505E+00 J=0.4923E+00
Perimeter=7.580
h3=2.940 e2=0.425 e3=1.470
x3
x2 [local axis)
—.850 —

SF2=0.850
SF3=0.850

H=1.070

SF2=0.850
S5F3=0.850

SF2=0.850
SF3=0.850

SF2=0.850
SF3=0.850

SF2=0.850
SF3=0.850

SF2=0.850
SF3=0.850
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PROPERTY NO. &

A=0.2955E+D1 12=0.3121E+01 13=0.1696E+00 J=0.5789E+0D 5F2=0.850
Material =1 - C30 Perimeter=8.780 5F3=0.850
h2=0.830 h3=3.560 e2=0.415 e3=1.780
x3
T
3fﬁ x2 [local axis)]
—.830 —

Uvazované zatazenia
1,1, vlastna tiaz: g, = 25 kN/m®

2,2, stéle zatazenie - kridlo:

chodnik 0.26*%25*1.5 9.75 kN/bm
rimsovy nos 0.04*(0.6-0.22)*25 0.38 kN/bm
zabradlie 0.5 kN/bm
zvodidlo 1 kN/bm

11.63 kN/bm

3,3,,"minimélny zemny tlak:"

Zemny tlak b subor C

Charakteristické parametre zeminy: fk = 30°, ¢ =5, Gyem = 20 KN/m®,
Vypocet nahradnej vySky: - opora

Adjusta¢né sucinitele ag = 1

_ (600+400+200)+2.2+9+3+2.2+2,5%9,75
Cear = 2.2%14.03

=10 =115

dest*deq1 _ 1,15%41,99
heqy = —est™eat =241 m,
ngest*g 120

) = 24.81°

= 41,99 kN/m?

fq4=atan (%
Yo
kan = tg? (45 - °4) = = tg? (45 - 22 = 0.41

ZACIATOCNY PRIEREZ

KONCOV'Y PRIEREZ

Zemmny tlak — kridlo, uvazujem zemny tlak v pokoji
Kon=1-sin@; =1-24,81 =0.525
Vypocet nahradnej vysky:
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_ 600+2.2%9%3 _ 2
OJeq1 = —2’2*4 = 74,93 kN/m
*Jeq1 1,15%74,93
heql — deest eq - * - 3’75 m

ngest*g 1x20

Vzhladom na premennu vysSku, kridlo bolo rozdelené na pat’ ¢asti.

Spbsob uréenia ramien pre vypocet kritiaceho momentu od zemného tlaku

25—
% 3750
1650 750 750 750 750,750
] . 117
%
% /1
= 77 z
/]
Nahradna vyska
L /7 pre zatazenie
TaZiskova os zemnym tlakam
Ko 0.525
b 1
ozn hi e z rl M1
(0.5)xe
hx20x0.525 | xhxb
0.9 9.45 4 0.17 1
1.5 15.75 12 0.29 3
2.15 22.58 24 0.42 10
2.75 28.88 40 0.54 21
3.4 35.70 61 0.67 41
4,4, maximalny zemny tlak - kridlo
ko 0.525
1
ozn hi e z rl M1
(0.5)xexh
hx20x0.525 xb
Z1 3.75 39.38 35 0.02 1
Z2 0.9 9.45 4 0.17 1
Cast 1 S 40 1
Z1 3.75 39.38 59 0.05 3
72 1.5 15.75 12 0.29 3
Cast 2 S 71 6
Z1 3.75 39.38 85 0.07 6
Z2 2.15 22.58 24 0.42 10
¢ast 3 S 109 16
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ozn hi e z rl M1
(0.5)xexh
h x20x0.525 xb
Z1 3.75 39.38 108 0.10 11
2 2.75 28.88 40 0.54 21
cast 4 S 148 32
Z1 3.75 39.38 134 0.12 16
2 3.4 35.70 61 0.67 41
¢ast 5 S 195 57

5,5,," Maximalny zemny tlak zlava, minimalny zprava"
6,6,," Maximalny zemny tlak zprava, minimalny zfava "
7,7,,"tlozny prah, minimalny zemny tlak"

Nahradna vyska je uvazovana rovna O.

b 1 ka 0.41
ozn hi e z r2 M2
hx20x0.41 (0.5)xexhxb

0 0.00 0 1.56 0
Z1 2.53 20.75 26 0.83 22
2 20.75 28 -0.68 -19
73 1.35 11.07 7 -0.90 -7
21 26 -4
Sz 62

Spbsob uréenia ramien pre vypocet kritiaceho momentu od zemného tlaku

340750

m60 |

|

1910

8,8,," tlozny prah, maximalny zemny tlak "
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Nahradna vyska je uvaZzované rovna 2,41 m.

b 1 ka 0.41
ozn hi e z r2 M2
hx20x 0.41x (0.5)xexhxb
Z1 2.41 19.76 50 1.26 63
2 2.53 20.75 26 0.83 22
Z3 40.51 55 -0.68 -37
4 1.35 11.07 7 -0.90 -7
21+722 76 41
Sz 138

9,9,,"naraz vozidla na zvodidlo — lavé kridlo" — mimoriadna situacia
Frn =400 kN, F, = 0,75 x 150 = 135 kN, My = 400 x 1,36 = 544 kN (ocelové zvodidlo)
10,10,," naraz vozidla na zvodidlo — pravé kridlo " — mimoriadna situacia

11,11,,"ndhodilé zataZenie na lfavom kridle" — uvaZzované zataZzenie q = 4 x 0,75 = 3 kN/bm, koleso
na konci kridla 10 kN

12,12,," ndhodilé zataZenie na pravom kridle "

13,13 a 14,14,,maximélna reakcia a minimalna reakcia z hornej stavby

Reakcie — nosna konStrukcia

Vysledné sily pésobiace v loZiskach, max, min R, Princip vytvarania kombinacii MSU:

¢. Horizontalne sily Vertikalne sily Vit+sz pp

komb. Pozdizne Prieéne
BS trenie W oS W nz tepl W max | min

1 0 1.5*0.6 | 1.5*0.6 0 0 1.35 1.5*0.6 0 1.35 1.2

1 1.2

2 0 1.5*0.6 0 0 1.5*0.6 1.35 0 1.5*0.6| 1.35 1.2

1 1.2

3 1.35 1.5*0.6 0 0 0 0.75*1.5 | 1.5*0.6 0 1.35 1.2

1 1.2

4 1.5*0.75 1.5 0 0 0 0.75*1.5 1.5 0 1.35 1.2

1 1.2

5 0 1.5*0.6 0 1.35 0 0.75*1.5 | 1.5*0.6 0 1.35 1.2

1 1.2

6 0 1.5*0.6 0 0 1.5 0.75*1.5 0 1.5 1.35 1.2

1 1.2

7 0 15 0.9 0 0 0 0 0 1.35 1.2
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1 1.2
8 0 0.9 1.5 0 0 0 0 0 1.35 1.2
1 1.2
REAKCIE Z HORNEJ STAVBY - boli spo¢itané programom STRAP
Cisla lozisk 4L 4P
R Hpr Mo N Hpr Hpo Mo
(kN) | (kN)| (kNm)| (kN) (kN) (kN) | (kNm)
vit max 1262 1245
vit min 1262 1245
sz +vozovka x 1,4 max 252 248
sz +vozovka x 0,8 min 185 183
max 877 875
min -174 -143
nahodilé zatazenie
Teplota max 55 86
min -103 -161
Vietor (-+) 0 0 0 7 0 0 0
Pokles pod. max 117 91
min -117 -91
Horizontélne reakcie — nosna konstrukcia na jedno lozisko
pozdizny smer prieCny smer
Fuw,nk BS Fuwpodp Moodp W i (0N Woodp Mp;
trenie (kN) (kN) (kN) (kN)
101 0 0 0 0
P 112 14 0 55 0
Maximalne a minimélne reakcie — horna stavba
(Suginitele suboru B)
¢.
loZiska| h N max | Nmin | Hedepo |H Edepr| M Ed,pomax M Ed,pr,max SMpo SM
- komb.| [m] [kN] [kN] [kN] [kN] [kNm] [kNm] P+L P+L
41-k1 0 3417 980 0 3417 980 91 0 171
41-k2 0 3368 1072 0 3368 1072 91 0 171
41-k3 0 3220 | 1019 0 3220 1019 91 0 171
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oziska| h | Nowe | Noo | H cdopo | Hedopr| M edpomax | M edprmax | SMpo SM
_komb| [m] | [KN] | [kN] | [kN] | [kN] | [kNm] [kNm] P+l P+l
ak4 | 0 | 3253 | 957 | 0 | 3253 957 151 0 171
4k5| 0 | 3220 |1019| o0 |3220] 1019 91 0 171
ak6 | 0 | 3171 | 1111 | O |3171| 1111 91 0 171
4k7| 0 | 2184 | 1307 | o |2184 | 1307 151 0 171
4k8 | 0 | 2184 | 1307 | o0 |2184| 1307 91 0 171
3417 957 151 0 171

Zodpovedajuce pre pravé lozisko

|oz?éka h Nmax | Nmin | Hedcpo |Hedcpr| Medpomax | Medprmax | SMpo SMy
-komb., [m] | [kN] | [kN] | [kN] | [kN] [kNm] [kNm] P+L P+L
4p-k1| 0 | 3382 | 982 0 3382 982 113 0 227
4p-k2 | 0 | 3311 | 1120 0 3311 1120 100 50 222
&
loziska| h Nmax | Nmin | Hedcpo |Hedcpr| Medpomax | Medprmax | SMpo SMy
-komb., [m] | [kN] | [kN] | [kN] | [kN] [kNm] [kNm] P+L P+L
4P-k3 | 0 | 3185 | 1014 0 3185 1014 100 0 213
4p-k4 | 0 | 3237 | 917 0 3237 917 167 0 217
4pk5 | 0 | 3185 | 1014 0 3185 1014 100 0 213
4p-k6 | 0 | 3118 | 1149 0 3118 1149 100 83 209
4p-k7 | 0 | 2124 | 1320 0 2124 1320 180 0 142
4p-k8 | 0 | 2124 | 1320 0 2124 1320 121 0 142
3382 917 180 83 227

15,15,," reakcia pre vypocet kvazistalej kombinacie kombinécie "
16,16,,reakcia pre vypocet charakteristickej kombinacie

Princip vytvarania kombinacii MSU:

¢. Horizontalne sily Vertikélne sily Vit+sz pp
komb. PozdiZzne Priecne
BS trenie W oS W nz tepl W max min
1 0 0.6 0.6 0 0 1 0.6 0 1 1.0
1 1.0
2 0 0.6 0 0 0.6 1 0 0.6 1 1.0
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1 1.0
3 1 0.6 0 0 0 1 0.6 0 1 1.0

1 1.0
4 0.75 1 0 0.75 0 0.75 1 0 1 1.0

1 1.0
5 0 0.6 0 1 0 0.75 0.6 0 1 1.0

1 1.0
6 0 0.6 0 0 1 0.75 0 1 1 1.0

1 1.0
7 0 1.0 0.6 0 0 0 0 0 1 1.0

1 1.0
8 0 0.6 1 0 0 0 0 0 1 1.0

1 1.0

VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD charakteristickd kombinacia
¢. podp. h Nmax Nmin | Gpodp NEd,max NEd,min HEdc,po | HEdc,pr | MEd,po,max | MEd,pr,max
- komb. [m] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]

4L-k1 0 2541 1095 0 2541 1095 60 0 127 0
4L-k2 0 2508 1156 0 2508 1156 60 0 127 0
4L-k3 0 2541 1095 0 2541 1095 60 0 127 0
41-k4 0 2343 1097 0 2343 1097 101 0 127 0
4L-k5 0 2321 1138 0 2321 1138 60 0 127 0
4L-k6 0 2289 1200 0 2289 1200 60 0 127 0
4L-k7 0 1631 1330 0 1631 1330 101 0 127 0
41-k8 0 1631 1330 0 1631 1330 60 0 127 0
4P-k1 0 2510 1098 0 2510 1098 75 0 168 0
4P-k2 0 2462 1191 0 2462 1191 67 33 165 0
4P-k3 0 2510 1098 0 2510 1098 67 0 168 0
4P-k4 0 2325 1070 0 2325 1070 112 0 156 0
4P-k5 0 2291 1134 0 2291 1134 67 0 153 0
4P-k6 0 2246 1224 0 2246 1224 67 55 150 0
4pP-k7 0 1583 1338 0 1583 1338 120 0 106 0
4P-k8 0 1583 1338 0 1583 1338 81 0 106 0

101



Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

Lol SE e e ] L T

Vysledny priebeh vnatornych sil — opora 4

Obalova krivka - vertikdlny moment horizontalny moment

M3 MOMENT COMBINATIONS ENVELOPE

M2 MOMENT COMBINATIONS ENVELOPE

Obalova krivka - vertikalna prieéna sila horizontélna prie€na sila

Ve SHEAR COMBINATIONS ENVELOPE

COMBINATIONS ENVELOPE

V3 SHEAR

Obalova krivka — kratiaci moment osova sila

144
933

TORSION MOMENT COMBINATIONS ENVELOPE

AXIAL FORCE

COMBINATIONS ENVELOPE

Ulozny prah — max moment + zodpovedajlce vnitorné sily a momenty — kombinéacia 15
Max M2 = 2,684 MNm, zodp V3 = 2,412 MN, zodp Mt = 1,263 MNm, A = 0,112 MN

V3 SHEAR CONB. NO. 15
L¥L00+21.00+3L.00+7%1.00+13%1.00

M2 MOMENT COMB. NO. 15
1%1.00+2%1.00+3%1 00+ 7% .00+13%L.00

102




Akcia: Dokumentéacia na stavebné povolenie

209-00 most na c. i/75 nad Zelezniénou vleckou v km 9,664 00

Ll =L [ LT T

TORSION MOMENT COMB. NO. 15
1%1.00+2%1.00+3%1.00+7%*1.00+13%1.00

Meq 2.684
Ved 2.412
Mk 1.263
A 0.112
betén 30/37

fed 17.000
fetm 2.9
prierez

h 1.35
d 1.22
b 2.77
A= b*d 3.7395
u= 2*(d+b) 8.24
ter= A/u 0.454
krytie

pozdiZzna nosna vystuz_horny povrch
Smykova vystuz

pozdiZna vystu? na krutenie

a:= c+f st+0.5%f sl 109
b= b-ter 2.316
he= h-tes 0.896
U= 2*(hitby) 6.425
A= bi*hy 2.076
ucinna vyska prierezu

di= c+f st+0.5*f s 130
d= h-d; 1.22
rameno vnutornych sil

z= 0.85d 1.037
Foin= 0.26%fcm/fi 0.0015
Asmin= I min*b*d 0.005096

MN
MN

MN
MN

MPa
MPa

fs
f st
fsl

mm

3

m2

mm

m
>0.0013

m2

112

AXIAL FORCE COMB. NO. 15
1%1,00+2%1.00+3%1,00+71.00+13x1.00

1
sl
~lip

o
2
T
/ T

ocel B500
fk 500 MPa
fio= fu/1.15 435 MPa
2as = 0.22 m
100
28 A 0.000616 m2
16 Ay 0.000201 m?2
18 Ay 0.000255 m2
50.96 cm?2
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XBlim= 560*d/(700+f,q) 0.602 m
Asmax= Xglim ¥ b *fca/fyq 0.076714 m?2 767.14 cm2
Xg= d-sqrt(d*2-2*Mgp/(b*f.q)) 0.040 <xlim 0.602 m
min(xB;xlim) 0.040 m
Agreq= xg*b*f.4/f,4*10000 51.451 < Asmin 50.96
potrebné mnoZstvo - horizontdlna zlozka Smyku
o} 40
tanq 0.8391
cotq 1.191754
kratenie  prie¢nasila osova sila
Frai= (Teo/2/A* u+Veg) *cotq  1.004324 2.875 MN 0.11
A= 0.5*(Fia/f,q)/*10000 23.09946 22.038 cm2 2.58
A 99.16 cm?2
18f 28/150 A 113.812 cm2 > 99.16 cm?2

< 767.14 cm2

l'JIOZn)'/ prah - min M2 =-1,574 MNm, zodp V3 = 0,752 MN, zodp Mt = 0,5 MNm, A =+ 0,45 MN —
kombinacia 1

2
2.
e,
>

~974

N
N
v

)

~ls57

n
M2 MOMENT COMB. NO. 1 [}
1%1,35+2%1,35+4X1,00+7%1.00+11¥1.35+12%1,.35+14%1.00

V3 SHEAR COMB. NO. 1
1%1,35+2%1,35+4%1,00+7%1.00+11%1.35+12%1,.35+14 %100

I+ 35 10+ e B+ e, 14L00 C L3328t 35+ 4L 00+ Tt 001 B3+ 14100 / Pl ¢
Meg 1.574 MN ocel B500
Ved 0.752 MN fk 500
Mk 0.5 MN fo=  f,/1.15 435
A 0.45 MN
betén 30/37
fe 17.000 MPa
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fetm 2.9
prierez
h 1.35
d 1.223
b 2.77
A= b*d 3.7395
u= 2*(d+b) 8.24
te= A/u 0.454
krytie
pozdiZzna nosna vystuz_horny povrch
Smykova vystuz
pozdiZna vystu? na krutenie
as= c+f st+0.5*f sl 109
by= b-ter 2.316
h= h-tef 0.896
U= 2*(hitby) 6.425
A= b *hy 2.076
ucinnd vyska prierezu
dqi= c+f st+0.5*f s 127
d= h-d; 1.223
rameno vnutornych sil
z= 0.85d 1.040
I min= 0.26*fctm/fyi 0.0015
Asmin= I min*b*d 0.005109
XBlim= 560*d/(700+f,q) 0.604
Asmax= Xglim *b*fea/fyq 0.065367
Xg= d-sqrt(d*2-2*Mgp/(b*f.q)) 0.028
Agreq= xg*b*f.4/f,q*10000 29.939
potrebné mnoZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
kratenie
Fra= (Ten/2/A* utVegn) *cotq 0.397595
A= 0.5*(Fia/f,q)/*10000 9.144678
A 56.30 cm2

MPa

3

m2
m

> 2as 0.218
C 100

fs 22
f st 16
fsl 18

m
>0.0013
m?2 51.09
m

653.67

0.604
0.028

51.09

m2

<xlim
min(xB;xlim)

< Asmin

priec¢na sila
0.896 MN
6.871 cm2

A 0.000380 m2
Aq 0.000201 m2
Ag 0.000255 m2

cm2

cm2

m
m

osova
sila

0.45
104
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18f 22/150 A 684 cm2 > 56.30 cm2
653.67 cm2

kridlo: M2v =-0,93 MNm, zodp V3 = 0,4 MN, zodp Mt = 0 MNm, M3h = 0,99 MN, V2 = 0,46 MN
Glozny prah - max V3 = 2,494 MN, max Mt = 1,526 MNm, kombiné&cia 5

[
%

447

2
Q!
RN

M2 MOMENT COMB. NO. S
1¥1,35+2%1,35+5%1,00+ 7%1.00+11%L,35+131,00

M3 MOMENT COMB. NO. 5
1¥1,35+2%1,35+5%1,00+7%1.00+11%1,35+13%1,00

V2 SHEAR COMB. NO. 5
1%1,35+2%1,35+5%100+7%1.00+111.35+13%1.00

V3 SHEAR COMB. NO. 5
1%1,35+2%1,35+5%1.00+7%1.00+11%1,35+13%1.00

3750

TORSION MOMENT COMB. NO. 5
1%1.35+2%1.35+5%1.00+7*1.00+11x1,.35+13%1.00

nniq=;ﬁuﬂnnluﬂ..ﬁnilﬂn-

tlozny prah — navrh a posudenie vystuze na Smyk a kratenie

prierez

h 1.35 Tepmax 1.526 MNm
b 2.77 V3Rromax 2.494 MN
A= b*d 3.7395

u= 2*(d+b) 8.24

te= A/u 0.454 > 2as 0.154

krytie o 50

pozdiZna nosna vystuz_horny povrch fs 28 A, 0.000616 m2
Smykova vystuz pre V3 fst 16 A 0.000201 m2
pozdizna vystuz na kritenie fsl 22 Ay 0.000380 m2
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as= c+f st+0.5%f sl 77 mm
b= b-tes 2316 m

he= h-tes 0.896 m

U= 2*(hitby) 6.425 m

A= b *hy 2.076 m2
ucinna vyska prierezu

di= c+f st+0.5*f s 80 mm
d= h-d, 1.27 m

rameno vnutornych sil

z= 0.85d 1.080 m
navrhové hodnoty materidlovych

charakteristik

fck 30 MPa C30/37
fcd 0.85*fck/1.5 17 MPa
n 0.6*(1-fck/250) 0.528

fyk 500 MPa B500B
fyd=fywd fyw/gs 434.78 MPa
q 40
tanq 0.83910
cotq 1.19175
V3romax  2¥h*n*fcd/(tang+cotq) 6.441 MN
Tromax 2*Ak*tef*n*fcd//(tang+cotq) 8.327 MN

overenie Smykovej odolnosti z hl'adiska porusenia
betonu

Tepmax/ Tromax+Vep3max/V3romax 0.570 <1

Navrh Smykovej vystuze - zvisly smer

sirka strmena b,,

by 045 m

Asw 10*Ast 0.00201 m2 10f 16/200mm
Sa Ag*fa*cotq/Veq 0.418 m navrh 0.2 m
Fwmin  0.08%(fu)”*/fu 0.00088

M sw Aq./s./by 0.0223

kontrola minimalneho % vystuzenia

M sw Aq./s./by 0.0223 > 0.000876

Vrps fowd*Asw/Ss*z*cotq 5.621 > 2.494 MN

Navrh vystuze na kritenie
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osova vzdialenost strmerfiov s 0.2 m f 18/200mm

S swd= (Teo/2Ai+Ved/ (Ni*2) *s/Asui/cotaq < fywa

S swd= 355.233 MPa < 434.78 MPa
Horizontalna zlozka $myku, pozdiZna obvodova vystui U= 0.15 m

he=  (Ten/2/Ac*u)*cotq 0.109 MN

A= (Fea/f,a)/*10000 2.510 cm2 fR18/4150 A= 2.55 cm2

Kridlo - vertikalny smer

Meq 0.93 MN ocel B500

Ved 0.4 MN fu = 500 MPa
Mk 0 MN f=  fu/1.15 435 MPa
betén 30/37

fe 20.000 MPa

fetm 2.9 MPa

prierez

h 14 m

d 1.27 m

b 0.75 m

A= b*d 1.05 m

u= 2*(d+b) 4.3 m2

ter= A/u 0.244 > 2as 0.216

krytie o 100

pozdfina nosna vystuz_horny povrch fs 28 A 0.000616 m2
$mykova vystuz fst 16 A; 0.000201 m2
pozdiZna vystu? na krutenie fsl 16 Ay 0.000201 m2
as= c+f st+0.5*f sl 108 mm

b= b-ter 0.506 m

he= h-tes 1.156 m

U= 2*(hitby) 3323 m

A= b *hy 0.585 m2

ucinnd vyska prierezu

dq= c+f st+0.5*f s 130 mm

d= h-d, 1.27 m

rameno vnutornych sil

z= 0.85d 1.080 m

Mmin=  0.26%fm/fk 0.0015 >0.0013

Agmin= I min*b*d 0.001436 m2 14.36 cm?2
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Xgim=  560*d/(700+f,q) 0.627 m
Asmax= Xaiim*b*fea/fla 0.021622 m2 216.22 cm2
Xg= d-sqrt(d*2-2*Mgp/(b*f.q)) 0.050 <xlim 0.627 m
min(xB;xlim) 0.050 m
Ave=  Xa*b*fee/f,4*10000 17.179 <Asmin 14.36
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
kratenie prie¢na sila
Frai= (Ten/2/A* utVegn) *cotq 0 0.477 MN
A= 0.5*(Fia/f,q)/*10000 0 3.655 cm2
A 20.83 cm2
4f 28/200 A 24.64 cm2 > 20.83 cm2

< 216.22 cm2
poznamka: vystuz kridla — pozri mimoriadna kombinacia — 6f 32/125

kridlo - horizontalny smer

Megq 0.99 MNm ocel B500

Veg 0.46 MN o 500 MPa
f=  fu/1.15 435 MPa

betén 30/35

fe 20.000 MPa

fetm 3.2 MPa

prierez

h 0.75 m

d 0.626 m

b 38 m

krytie o 100

pozdiZna nosna vystuz_horny povrch fs 16 A,  0.000201 m2

Smykova vystu? fst 16 A; 0.000201 m2

as= c+f st+0.5*f sl 124 mm

ucinna vyska prierezu

di= c+f st+0.5*f s 124 mm

d= h-d; 0.626 m
rameno vnutornych sil

z= 0.85d 0.532 m

Mmin=  0.26%fm/fik 0.0017 >0.0013
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Agnin= I min*b*d 0.003958 m?2 39.58 cm2

Xgim=  560%*d/(700+f,q) 0.309 m

Asmax= Xaiim*b*fea/fyd 0.054 m2 540.00 cm2

d-sqrt(d”2-

Xp= 2*Mep/(b*feq)) 0.021 <xlim 0.309 m
min(xB;xlim) 0.021 m

Ageq=  Xg*b*fe4/f,4*10000 36.999 < Asmin 39.58

potrebné mnozstvo - horizontdlna zlozka Smyku

q 40

tanq 0.8391

cotq 1.191754

priecna sila Vegr*cotq 0.548 MN

A= 0.5*(F.a/f,q)/*10000 6.304 cm2

Asvsq 43.30 cm2

navrh f16/125 A 61.104 cm2 > 43.30 cm2

< 540.00 cm2
poznamka: horizontalna vystuz kridla — pozri mimoriadna kombinacia — 25f 25/150

Mimoriadna kombinécia kridlo: (naraz do zvodidla)
max M2 = 2.79 MNm, zodp V3 = 0,86 MN, zodp Mt = 0,64 MNm

M3 MOMENT COMB. NO. 33
1%1.00+2%1,00+4%1,00+7>1,00+1 1 %1,00+12%1.00+16¥1.00

Ve SHEAR COMB. NO. 33
1%1,00+2%1.00+4XL1,00+7%1,00+11%1.00+12%1.00+16X1.00

M2 MOMENT COMB. NO. 33
1%1.00+2%1.00+3%-1.00+7%1.00+3x1 00+111.00+16%1.00

TORSION MOMENT COMB. NO. 33

X
N
2 uf
G g
K 1x1‘00+2x1‘00+4x1‘00+7xt‘oo+11x1‘uo+12*1‘00*16*1‘m// 7
N
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V3 SHEAR COMB. NO. 33
1%1.00+2%1.00+3%-1.00+7%1,00+9%1.00+11%1.00+16%1.00

kridlo - horizontalny smer - mimoriadna kombinacia

Meg 2.79 MN ocel  B500

Veg 0.86 MN e 500 MPa
Mk 0.64 MN fe=  fu/l 500 MPa
betén 30/37

fed 22,174 MPa

fetm 2.9 MPa

prierez

h 0.75 m

d 0.6465 m

b 3.8 m

A= b*d 2.85 m2

u= 2*(d+b) 9.1 m

ter= A/u 0.313 > 2as 0.166

krytie o 75

pozdiZna nosna vystuz_horny povrch fs 25 A, 0.000491 m2
Smykova vystu?z fst 16 A, 0.000201 m2
pozdiZna vystu? na krutenie fsl 16 Ay 0.000201 m2
as= c+f st+0.5%f sl 83 mm

b= b-tef 3.487 m

h= h-tes 0.437 m

U= 2*(hitby) 7.847 m

A= b *hy 1.523 m2

ucinna vyska prierezu

di= c+f st+0.5*f s 103.5 mm

d= h-d, 0.6465 m

rameno vnutornych sil

z= 0.85d 0.550 m

Mmin=  0.26%fm/fk 0.0015 >0.0013

Asmin= T min*b*d 0.003705 m2 37.05 cm2
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Xgim=  560*d/(700+f,q) 0.302 m
Asmax= Xaiim*b*fea/fla 0.059815 m2 598.15 cm2
d-sqrt(d”2-
Xg= 2*Mgp/(b*f.4)) 0.045 <xlim 0.302 m
min(xB;xlim)  0.045 m

Aseq=  Xa*b*fea/fya*10000 89.431 >Asmin 37.05
potrebné mnoZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754

kratenie prie¢nasila
Frai= (Teo/2/A*u+Vegr) *cotq  0.951471 1.025 MN
A= 0.5*(Fia/f,q)/*10000 19.02942 6.833 cm2
A 115.29 cm2
navrh 25f 25/150 A 124.45 cm2 > 115.29 cm?2

< 598.15 c¢m2

kridlo - vertikalny smer - mimoriadna kombinacia
Meg 1.728 MN ocel B500
Ved 0.566 MN fk 500 MPa
Mk 1.015 MN fro= fu/l 500 MPa
betén 30/37
fe 22.174 MPa
fetm 2.9 MPa
prierez
h 14 m
d 1.268 m
b 0.75 m
A= b*d 1.05 m
u= 2*(d+b) 4.3 m2
ter= A/u 0.244 >2as 0.216
krytie o 100
pozdizna nosnd vystuz fs 32 A, 0.000804 m2
Smykova vystu? fst 16 A; 0.000201 m2
pozdiZna vystu? na krutenie fsl 16 Ay  0.000201 m2
as= c+f st+0.5%f sl 108 mm
b= b-tes 0.506 m
he= h-tes 1.156 m
U= 2*(hitby) 3.323 m
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A= bi*h 0.585
ucinna vyska prierezu
dq= c+f st+0.5*f s 132
d= h-d; 1.268
rameno vnutornych sil
z= 0.85d 1.078
T min= 0.26*fem/fyk 0.0015
Asmin= I min*b*d 0.001434
Xglim= 560*d/(700+f,q) 0.592
Agmax= Xglim ¥ b *fca/fyq 0.019682
Xg= d-sqrt(d*2-2*Mgp/(b*f.4)) 0.085
Asreq= xg*b*f.4/f,q*10000 28.198
potrebné mnoiZstvo - horizontalna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
kratenie

Fra= (Ten/2/A* utVegn) *cotq 0.775899
A= 0.5*(F.a/f,q)/*10000 15.51797
Asvsq 48.21 cm2

6f 32/100 A

Smyk a kratenie — kridlo mimoriadna kombinacia

prierez

h 0.75

b 3.8

A= b*d 2.85

u= 2*(d+b) 9.1

ter= A/u 0.313 > 2as
krytie o
pozdiZzna nosna vystuz_horny povrch fs
$Smykova vystuz pre V3 fst
pozdizna vystu? na krdtenie fsl
as= c+f st+0.5*f sl 80 mm
b= b-te 3.487 m
he= h-te 0.437 m

m2
mm
m
m
>0.0013
m2 14.34
m
m2 196.82
<xlim 0.592
min(xB;xlim) 0.085
< Asmin 14.34
priecna sila
0.675 MN
4.497 cm?2
48.24 cm?2
TEDmax
V3RDmax
0.16
50
28 A
16 A
16 Ay

cm2

cm2

>

48.21 cm2
196.82 cm2

1.015 MNm
0.566 MN

0.000616 m2
0.000201 m2
0.000201 m2
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U= 2*(hitby) 7.847 m
A= b *hy 1.523 m2
ucinna vyska prierezu
di= c+f st+0.5*f s 80 mm
d= h-d, 0.67 m
rameno vnutornych sil
z= 0.85d 0.570 m
navrhové hodnoty materialovych charakteristik
fck 30 MPa C30/37
fcd 0.85*fck/1.5 22.17391 MPa
n 0.6*(1—fck/250) 0.528
fyk 500 MPa B500B
fyd=fywd fyw/gs 500.00 MPa
q 40
tanq 0.8391
cotq 1.191754
V3romax  2¥h*n*fcd/(tang+cotq) 2.462 MN
Tromax 2*Ak*tef*n*fcd//(tang+cotq) 5.500 MN

overenie Smykovej odolnosti z hl'adiska porusenia betonu

Teomax/ Tromaxt Vepsmax/V 3romax 0.414 <1

Navrh Smykovej vystuze - zvisly smer

Sirka strmena b,,

by 045 m

Ay 4*Ast 0.001005 m2

S, Ag*fa*cotq/Veq 1.058 m navrh

I wmin 0.08* () /2 /fc 0.000876

I sw Agu/s./bw 0.011167

kontrola minimalneho % vystuzenia

I sw Agu/s./bw 0.011167 > 0.000876
Vros fowa*Asw/s*z*cotq 1.705 > 0.566
Navrh vystuZe na kritenie

osova vzdialenost strmeriov s 0.2 m

S swd= (Teo/2A+Ved/ (N *2)*s/Agui/ cotq <
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S swd= 444.160 MPa

Horizontalna zlozka $myku, pozdizna vystuz okrajova

hed= (Ten/2/Ac*ug)*cotq 0.079 MN
A= (Ftd|/fyd)/*10000 1.588 cm?2
Trhliny

Charakteristickd kombinécia - tloZzny prah
min M2 = 0,862 MNm, zodp A = 0,45 MN,

M2 MONENT CcMB N, 28
1%100+21 00+4XL00+7x100+11x1.00+12L,00+ 16¥1.00

2
%

=355

M2 MOMENT COMB. NO. 29
1¥1,00+2%1,00+5%1,00+7%1.00+1L%1,00+12%1,00+16X1.00

BETON KBT = 0.00
ZB BB
1.3500 2.7700
0.0000 2.7700

ZATIZENI
Oh. moment Norm. sila Poloha N.sily
-0.8620 0.4500 0.6750
1.7800 0.2830 0.6750

VYSLEDKY
BETON
z NAPETI
1 2
1.3500 0.0000 -4.5697 <-18 MPa
0.0000 -2.5718 0.0000

<

uk=

fR16/4200 A=

AXIAL FORCE
1%1,00+2%1,00+5%1,00+7XL.00+11%1.00+12%100+16 X100

N
&
3

AXIAL FORCE

11,00+2%1,00+41,00+7%1,00+11x1.00+12%1.00+16 x1.00

COMB. NO. 29

500.00 MPa

0.2 m

2.01 cm2

cOMB. NO. 28

VYZTUZ NVP = 6.250

yAY, NV DV1(-FV1)

0.1000 18.000 0.028000

1.2500 18.000 0.022000

VYZTUZ
z NAPETI
2

0.1000  -3.6599 149.1227< 400 MPa< 160 MPa

1.2500 139.0991 -14.3459

P podla STN EN 1992-1, 7.2.5, Ze nevzniknu nepriatelné trhliny a pretvorenia

115



Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

Lol SR e ] ST

reakcie
Navrhovéa hodnota kvazistala reakcia

REACTIONS ~ COMBINATIONS ENVELOPE REACTIONS COMB. NO. 32 1%1.00+2%1.00+3%1.00+7%1.00+15%1.00

max V = 1604 + p x 0,6° x 10 x 25 = 1890 kN, Hy = ——— =135 kN, Hy= ————— = 259 kKN H, =

V(kvazistala reakcia) = 462 + p x 0,6 x 10 x 25 = 744 kN

Posouzeni piloty
Vstupni data

Z&kladni parametry zemin

J ef Cef g n
(] [kPa] [KN/m3] (-]

Cislo Nazev Vzorek

1 |Tfida S3, ulehla 32.00 0.00 18.50 0.30

TFida F6, konzistence pevna Sr > 0.8-

19.00 12.00 21.00 0.40
spras

2 |TiidaF4, konzistence pevna Sr>0.8 | | | 22.00 20.00 18.50 0.35

4  Trida F6, konzistence pevna Sr<0.8 | | _ | 24.00 25.00 21.00 0.40

5 |Tiida G4 28.00 5.00 20.00 0.30

Pro vypocet tlaku v klidu jsou vSechny zeminy zadany jako nesoudrzné.

. E E
Cislo Nazev Vzorek oed def Ssat % :
[MPa] | [MPa] | [kKN/m3] | [KN/m3] &[]
1 |Tfida S3, ulehla | 40.00 18.50 1
2 |Tiida F4, konzistence pevna Sr>0.8 | | | | 800 20.00 : :
3 Tfida F6, konzistence pevna Sr > 0.8- |— _—l i 4.50 21.00 ) )
spras
4 |Trida F6, konzistence pevna Sr < 0.8 |_ __I - 10.00 21.00 - -
5 |Tfida G4 - 90.00 20.00 - -
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Parametry zemin pro vypocéet modulu reakce podloZi

Cislo

Typ zeminy Nk

[MN/m3]

Nazev Vzorek

1 |Tfida S3, ulehla

nesoudrzna 4.50

2 | Tfida F4, konzistence pevna Sr > 0.8

soudrzna -

spras

TFida F6, konzistence pevna Sr > 0.8-

soudrzna -

4 |TFida F6, konzistence pevna Sr < 0.8

nesoudrzna 4.50

5 |Tiida G4

nesoudrzna 7.00

Geometrie

Profil piloty: kruhova

Rozméry

Priimér d
Délka |

Umisténi
Vysazeni

Hloubka upraveného terénu h,

1.20 m
10.00 m

h 2.00 m

0.00 m

Typ technologie: vrtana
Modul reakce podloZi uvaZzovan podle CSN 731004.

Material konstrukce

Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).

Beton : C 25/30

Vélcova pevnost v tlaku fok = 25.00 MPa
Pevnost v tahu foom = 2.60 MPa
Modul pruznosti Ecm = 31000.00 MPa
Modul pruznosti ve smyku G = 12917.00 MPa

Ocel podélna : B500

Mez kluzu

Geologicky profil a pfifazeni zemin

fy« = 500.00 MPa

. Vrstva )
Cislo Pfifazena zemina Vzorek
[m]
1 322  |Tiida G4
2 3.78 TFida F6, konzistence pevna Sr > 0.8-spras \j‘
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. Vrstva
Cislo Prifazena zemina Vzorek
[m]
3 0.20 TFida F4, konzistence pevna Sr > 0.8
4 3.50 TFida S3, ulehla
5 2.00 TFida F6, konzistence pevna Sr < 0.8
6 - TFida F6, konzistence pevna Sr < 0.8
Zatizeni
. Zatizeni N My My Hy Hy
Cislo Nazev Typ
noveé |zména [kN] [KNm] [KNm] [KN] [KN]
1 |ANO Zatizeni €. 1 Navrhové| 2131.00 0.00 0.00 184.00 0.00
2 |ANO Zatizeni €. 2 Uzitné 1365.00 0.00 0.00 184.00 0.00
3 |ANO ZatiZzeni ¢. 3 Navrhové | 1890.00 0.00 0.00 291.00 0.00
4 | ANO Zatizeni ¢. 4 Uzitné 744.00 0.00 0.00 291.00 0.00
HPV + nestlacitelné podlozi
Hladina podzemni vody je v hloubce 10.00 m od puvodniho terénu.
Nestladitelné podlozi je v hloubce 50.00 m od plvodniho terénu.
Celkové nastaveni vypoctu
Vypocet svislé unosnosti : klasicka teorie
Metoda vypoétu : CSN 73 1002
Zatézovaci kfivka : nelinearni (Masopust)
Norma vypoctu bet.konstrukci - EN 1992-1-1 (EC2)
Nastaveni vypoctu faze
Metodika posouzeni : vypocet podle EN 1997
Zadani koeficientl : Standard
Navrhovy pfistup : 2 - redukce zatizeni a odporu
Navrhova situace : trvala
NepfFiznivé Priznivé
Soucinitelé redukce zatizeni (F) Souc. o o
Stalé zatizeni [0 1.35 1.00
Soucinitelé redukce odporu (R) - vrtana Souc. [-]
Soucinitel redukce odporu na plasti (03 1.10
Soucinitel redukce odporu na paté [0 1.10
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Soucinitelé redukce odporu (R) - vrtana Souc. [-]
Soucinitel redukce Unosnosti tazené piloty Okt 1.15
Posouzeni €is. 1
Posouzeni svislé anosnosti piloty podle teorie MS - mezivysledky
Vypocet Unosnosti v paté:
Soucinitel tnosnosti Ne = 35.49
Soucinitel Unosnosti Ng = 23.18
Soucinitel Unosnosti Np = 20.79
Soucinitel tnosnosti Kl = 1.00
Vypoctova Unosnost na paté piloty Rpg = 5915.73 kPa
Plocha pFi¢ného fezu piloty A, = 1.13E+00 m2
Unosnost na plasti piloty:
Zkraceni G¢inné délky piloty L, = 2.44 m
Hloubka Mocnost jd Cud g ORr2 fs Rsi
[m] [m] [] [kPa] [kN/m3] (-] [kPa] [kN]
3.22 3.22 28.00 5.00 20.00 1.00 15.88 175.23
5.56 2.34 19.00 12.00 21.00 1.00 32.00 256.76
Posouzeni svislé anosnosti piloty podle teorie MS - vysledky
Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stavd.
Posouzeni tlacené piloty:
NejnepfiznivéjSi zatéZovaci stav Cislo 1. (Zatizeni €. 1)
Unosnost piloty na plasti Rg = 431.99 kN
Unosnost piloty v paté R, = 6082.30 kN
Unosnost piloty Re = 6514.29 kN
Extrémni svisla sila Vg = 2131.00 kN
R; =6514.29 kKN > 2131.00 kN = V4
Svisla tnosnost piloty VYHOVUJE
Posouzeni €is. 1
Vypocet zatézovaci kFivky piloty - vstupni data
Vrztv Pocatek Konec Mocnost Es Soucinitel Soucinitel
Cislo [m] [m] [m] [MPa] a b
1 0.00 3.22 3.22 16.83 62.00 16.00
2 3.22 7.00 3.78 8.18 46.00 20.00
3 7.00 7.20 0.20 16.83 62.00 16.00
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Vrztv Pocatek Konec Mocnost Es Soucinitel Soucinitel
Cislo [m] [m] [m] [MPa] a b
4 7.20 8.00 0.80 8.18 46.00 20.00

UvaZzovat zatizeni : uzitné

Soucinitel vlivu ochrany dfiku m, = 1.00
Limitni sedani piloty Sjim = 25.0 mm
Regresni soucinitel e = 988.00
Regresni soucinitel f = 1084.00

Vypogéet zatéZovaci kfivky piloty - mezivysledky

Mezni sila na plasti piloty Rsy = 959.25 kN
Velikost napéti na paté pfi Rsy Jo = 825.40 kPa
Pramérné plastové tieni gs = 45.44 kPa
Primérny se¢novy modul deformace E; = 11.88 MPa
Soucinitel pfenosu zatizenidopaty b = 041
PFicinkové soucinitele sedani :
Z&kladni - zavisly na poméru I/d 1 = 018
Soucinitel vlivu tuhosti piloty Ry = 1.00
Soucinitel vlivu nestlacitelné vrstvyy Ry, = 0.92
Body zatézovaci kfivky
Sednuti Zatizeni Sednuti Zatizeni

[mm] [kN] [mm] [kN]

0.0 0.00 15.0 1433.03

25 585.03 17.5 1547.85

5.0 827.36 20.0 1647.19

7.5 1013.30 225 1733.19

10.0 1170.06 25.0 1819.18

12.5 1308.17

Vypoget zatéZzovaci kfivky piloty - vysledky

Zatizeni na mezi mobilizace plast.treni

Velikost sedani odpovidajici sile Ry

Unosnosti odpovidajici sednuti 25 mm :
Unosnost paty

Celkova unosnost

Ryu

Sy

Rpu
Re

1612.71 kN
19.0 mm

= 859.93 kN
1819.18 kN

Pro zatizeni Q = 1365.00 kN je sednuti piloty 13.6 mm
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Nazev : Sedani Faze :
Zatézovaci kFivka
(0,0) 363.8 727.7 1091.5 1455.3 1819')?.2[”
5.0
10.0
15.0
20.0 S
2505 [mmy” o Rbu o "7 Rsy
Posouzeni €is. 1
Vstupni data pro vypoé€et vodorovné Gnosnosti piloty
Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stavd.
Vodorovna Unosnost posouzena ve sméru maximalniho Gc¢inku zatizeni.
Prabéhy vnitfnich sil a deformace piloty
Pribéh deformaci a vnitfnich sil po piloté - maximalni hodnoty:
Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 33.35 5.16 0.00 291.00 0.00
0.50 0.00 30.77 5.15 0.00 291.00 145.50
1.00 0.00 28.20 5.12 0.00 291.00 291.00
1.50 0.00 25.66 5.06 0.00 291.00 436.50
2.00 0.00 23.15 4.98 16.88 291.00 582.00
2.50 2.92 20.68 4.87 60.33 271.83 722.62
3.00 5.83 18.28 4.75 106.62 220.71 845.49
3.50 8.75 15.94 4.61 139.45 145.89 936.71
4.00 11.67 13.67 4.45 159.51 55.25 986.42
4.50 14.58 11.48 4.30 167.48 43.75 988.57
5.00 17.50 9.37 4.14 122.06 144.07 940.77
5.50 2.50 7.34 4.00 45.87 194.18 855.70
6.00 2.50 5.37 3.87 13.43 203.70 756.11
6.50 2.50 3.46 3.76 8.66 210.32 652.48
7.00 2.50 1.61 3.67 4.02 214.12 546.26
7.50 2.50 0.21 3.59 0.51 215.16 438.83
8.00 2.50 1.98 3.53 4.96 213.52 331.54
8.50 2.50 3.74 3.48 9.34 209.22 225.75
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Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
9.00 2.50 5.47 3.46 51.37 202.32 122.76
9.50 28.13 7.19 3.44 163.11 140.45 36.36

10.00 30.00 8.91 3.44 259.08 0.00 0.00

Pribéh deformaci a vnitfnich sil po piloté - minimalni hodnoty:

Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 -33.35 -5.16 0.00 -291.00 -0.00
0.50 0.00 -30.77 -5.15 0.00 -291.00 -145.50
1.00 0.00 -28.20 -5.12 0.00 -291.00 -291.00
1.50 0.00 -25.66 -5.06 0.00 -291.00 -436.50
2.00 0.00 -23.15 -4.98 -16.88 -291.00 -582.00
2.50 2.92 -20.68 -4.87 -60.33 -271.83 -722.62
3.00 5.83 -18.28 -4.75 -106.62 -220.71 -845.49
3.50 8.75 -15.94 -4.61 -139.45 -145.89 -936.71
4.00 11.67 -13.67 -4.45 -159.51 -55.25 -986.42
4.50 14.58 -11.48 -4.30 -167.48 -43.75 -988.57
5.00 17.50 -9.37 -4.14 -122.06 -144.07 -940.77
5.50 2.50 -7.34 -4.00 -45.87 -194.18 -855.70
6.00 2.50 -5.37 -3.87 -13.43 -203.70 -756.11
6.50 2.50 -3.46 -3.76 -8.66 -210.32 -652.48
7.00 2.50 -1.61 -3.67 -4.02 -214.12 -546.26
7.50 2.50 -0.21 -3.59 -0.51 -215.16 -438.83
8.00 2.50 -1.98 -3.53 -4.96 -213.52 -331.54
8.50 2.50 -3.74 -3.48 -9.34 -209.22 -225.75
9.00 4.44 -5.47 -3.46 -51.37 -202.32 -122.76
9.50 28.13 -7.19 -3.44 -163.11 -140.45 -36.36

10.00 30.00 -8.91 -3.44 -259.08 -0.00 -0.00

Maximalni vnitini sily a deformace:

Max.deformace piloty =  33.3 mm
Max.posouvajici sila = 291.00 kN
Maximalni moment = 988.57 kNm

Dimenzace vyztuze:

Vyztuzeni - 16 ks profil 20.0 mm; kryti 100.0 mm

Typ konstrukce (stupné vyztuzeni) : pilota

Stupen vyztuzeni r = 0.444 % > 0.250 % = I min
Zatizeni : Ngg = -744.00 kN (tlak) ; Mgq = 988.57 kNm
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@

Unosnost : Ngq = -1134.21 kN; Mgrq = 1507.05 kNm
Navrzena vyztuz piloty VYHOVUJE

Prieéne ta

hy

loZisko — UloZny prah Rmax = 4,15 MN

-2.9M

0.5c

Pa

0 box

o

w

Q

\
@

020

)

0 67F’JP&
==

17 &
&‘v e I/ 0" A =
IR
o 0 0fa 02a 03a 0.4a 0.5a| 0.6a\ 0.7a 0.8a 0.9a g=135m
L 0,55x1,35=0.75m A=0.0111m2

a _0.95
S="""=07
a 135

Z 4.15
Sx= *:72:2,9 MPa

A p*0.675

sy=0,23x2,9=0,67 MPa

Z=0,111x1,35x2,9=0.43 MN

sreqr —

0.43*0.2*1
435*1.35

f R14/200mm, Fa = 1,54 cm?

*10000= 1,48 cm’p

Spodna stavba — Podpera 2 - pilier

Princip vytvarania kombinacii MSU:

Ulozny prah — piléta Vmax 1,604 MN

6.20.91MPa
056
ol |7 g\f\@ A
L. 0. S w@
Waris
T e L A TS
R ass
< 0 0o 02a 03a 0ka 05a 06a\ 0.7a 0.8a 0.9a  n=15m
L 0,53x1,5=0.8m A=0.081m2
4 !
a = B =0.8
a 15
x= E:L(Mz= 0,91 MPa
A p*075

sy=0,175x0,91 = 0,16 MPa

Z=0,081x15x0,91=0.11 MN

f R12/200mm, Fa = 1,13 cm?

sreqr —

0.11*0.2*1
435*1.5

¢. Horizontalne sily Vertikalne sily Vit+sz pp

komb. Pozdizne Prieéne
BS trenie W oS W nz tepl W max | min

1 0 1.5*0.61.5*0.6| O 0 1.35 |1.5*0.6 0 1.35 1.2

1 1.2

2 0 1.5*0.6 0 0 [1.5*0.6] 1.35 0 1.5*0.61.35 1.2

1 1.2

3 1.35 0 0 0 0.75*1.5|1.5*0.6 0 1.35 1.2

1 1.2

4 1.5*0.75 0 0 0 0.75*1.5| 1.5 0 1.35 1.2

1 1.2

*10000= 0,15 cm*p
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5 0 1.5*0.6 0 1.35 0 0.75*1.5]1.5*0.6 0 1.35 1.2
1 1.2
6 0 1.5*0.6 0 0 1.5 ]0.75*1.5 0 15 ]1.35 1.2
1 1.2
7 0 15 0.9 0 0 0 0 0 1.35 1.2
1 1.2
8 0 0.9 15 0 0 0 0 0 1.35 1.2
1 1.2

Reakcie zo zataZenia hornej stavby max, min R - boli spocitané programom STRAP

¢isla podpier c.aL C.2p
R Hpr | Mpr N Hpr Hpo Mpr

vlt max 3366 3352
sz+vozovka x 1,4 max 783 776
sz+vozovka x 0,8 min 577 571
Nahodilé zatazenie | max | 1498 2305
min -150 -159
Teplota max 154 109
min -82 -58

Vietor (-/+) 0 0 0 14 0 0 0
Pokles pod. max 255 281
min -255 -281

Horizontalne reakcie —nosna konStrukcia na jedno lozisko

pozdizny smer prieCny smer
Fu,nk BS Fupodp Mpodp W oS W podp Mhn,
trenie (kN) (kN) (kN) (kN)
L 248 0 0 5 27 0 0 5 27
P 269 28 0 5 27 113 0 5 27

Maximalne a minimalne reakcie —hornda stavba

Nahodila excentricita:

1 2 1 2

l) ﬁ*ﬁ=ﬁ*ﬁ:0,002m
2) L, =228~ 0,046m
400 400
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3) :—0 = % = 0,05 m, do SM,, bol zapocitany moment od nahodilej excentricity Rmax x 0,05

(Sucinitele suboru B)

Lavé lozisko

VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD  (Sacinitele suboru B)

C.

podp. h Nmax | Nmin | Gpodp NEd,max NEd,min HEdc,po | HEdc,pr | MEd,po,max | MEd,pr,max

komb. | [m] | [kN] | [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
2L-k1 | 9.15 | 8067 | 3360 | 435 8583 3743 228 0 2474 0
2L-k2 | 9.15 | 7929 | 3434 | 435 8445 3817 224 5 2450 25
2L-k3 | 9.15 | 7730 | 3394 | 435 8246 3776 224 0 2450 0
2L-k4 | 9.15 | 7823 | 3345 | 435 8339 3727 373 0 3814 0
2L-k5 | 9.15 | 7730 | 3394 | 435 8246 3776 224 0 2450 0
2L-k6 | 9.15 | 7592 | 3468 | 435 8107 3850 224 8 2450 41
2L-k7 | 9.15 | 5906 | 3637 | 435 6422 4020 377 0 3839 0
2L-k8 | 9.15 | 5906 | 3637 | 435 6422 4020 231 0 2491 0
max 8583 3727 377 8 3839 41

Gpodp = P X 0,8°x 8,65 = 435 kN

Pravé lozisko

VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD  (Sucinitele suboru B)

C.

podp. h Nmax | Nmin | Gpodp NEd,max NEd,min HEdc,po  HEdc,pr | MEd,po,max | MEd,pr,max
komb. | [m] [ [kN] | [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
2P-k1 | 9.15 | 9120 | 3318 | 435 9636 3700 272 0 3086 0
2P-k2 | 9.15 | 9034 | 3358 | 435 9550 3740 242 106 2823 955
2P-k3 | 9.15 | 8601 | 3354 | 435 9117 3736 242 0 2794 0
2P-k4 | 9.15 | 8667 | 3319 | 435 9183 3701 404 0 2798 0
2P-k5 | 9.15 | 8601 | 3354 | 435 9117 3736 242 0 2794 0
2P-k6 | 9.15 | 8523 | 3386 | 435 9039 3768 242 177 2789 1592
2P-k7 | 9.15 | 5909 | 3586 | 435 6425 3968 434 0 4349 0
2P-k8 | 9.15 | 5909 | 3586 | 435 6425 3968 292 0 3042 0

9636 3700 434 177 4349 1592

Kombinacia 6 — horizontalne reakcie H, = /2422 + 1772) = 300 kN

Momenty: M, =,/27892 + 15922) = 3211 kN
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- o 1 . ; ;
Stihlost piliera: A = TO =805%2 _ 43.25< Alim = 75 P nie je potrebné posudzovat stip ako
Stihly podra tedrie Il. rAddu

. X
kde lo je vzperna dizka kruhového prierezu i = \/]F — polomer zotrvaénosti prierezu bez trhlin,

Ix=TEC X0 3012 m?, F=px0.82=2,011 m? i = \P = /0'32“ =04
4 4 F 2.011

i 20A4BC 20x 1,7 x 0.92 x 1,085
Alim = = =128.24>75P Ajjpy = 75
NEd 9.7
VAcfed \/2.011x30
koeficient A
A=— —= —1__-0,92

T 140,2%Qeg  140,2%0,44

(pk (OO' tO) = (p(OO’ tO)LS*(kC_l) = 21231’5)((0’311-1) = 0144
t0
1

1 (20/25

[ T 1——T1025/30
—1—(30/37

— (35/45

| |CLO/S0 (o mr

e — FIC50/60
— =sT 96l

[ ///// /
|

(70/85

i
20
30 — LA075 9,105

0 N\

60 50 40 30 20 000
Qleo,10) 2.23

0 300 500 700900 1100 13001500
800 hO(mm)

VONK A JSIE PODMIENKY Rh= 80% PRE BETON ZA BEZNYCH ENVIROMENT ALNY CH PODMIENOK
b ¢ (co,ty) =2.23

Bee = eJS*(l'%) = e\/ 025:(1-33) _ 0.902

o _ 1207 _ 0.311

k.=—<&— =
€ fom(to) 3879

9,652 , _ 2,924
T x 0,82 mx0,83

Negg= 9,652 MN, Mgg = 2,924 MNmM P o, = = 12,07 MPa

fem(to) = bec X fo, = 0,902 x 43 = 38,79 MPa
koeficient B

B=v1+2Xw=v1+2x0.089 =1,085

_Asxfyg 20 x 0.000616 x 435
kde w = Ag - mx 0.82x30 = 0.089
- - de
koeficient C

C=17-r,=17
roo=Moa_ 0 _
™7 My, 2924
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Finl0 - Beton 2D EC [209 piliere]

Souci nitel € vypoctu jsou uvazovany dl e EC2.

o
=3
S
S
o
S
b
I
I
I
]
i
I
I
I
L__4J
|
I
I
I
R

9500.00- - = = —j- - - - - - - -1---—1-— -~ PNRd= -36222.96]
4 MRd=0:00
[

R I

1000.00:M — = =} — = — 1= Rd= -3438- ! 2 3438,
I I | | | | | +M
| | | | NRd= 5592~ | | | 1
4500.00- - - - —l----d----d4-—-- -+ S =000 - — " ————d———— b ——— 1
[ | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
0000.00 5 - -~ -~~~ -"B---*G---le o me- e -~ o
S S S S S +*Ngo S S S S S
o o o o o o o o o o o
o o o o (=] (=] o (=] o o
n o 0 n o 0 o n
2 2 2

Vstupni data: kruhovy pilier P2

Pra¥ez: kruh
Pramér D = 1.60 m

Materi al: Beton C 30/37, Ccel B500

Vnit#ni sily - zatiZzeni

Ci sl o Nazev Vz N My
[kN [kN [ kNnj

1 Zat. pripad 1 -9636. 00 272.00 3086. 00

2 Zat. pripad 2 -3700. 00 272.00 3086. 00

3 Zat. pripad 3 -3768. 00 300. 00 3211.00

4 Zat. ptipad 4 -3968. 00 434. 00 4350. 00

5 Zat &zovaci pripad 5 -1. 9E+04 0. 00 - 3049. 06

Wzt uzeni pragezu: 20ks, profil 28.0, kryti 100.0 mm

Snykova vyztuz:

T£m nky

Mat eri al : Ccel B500

Profil t#m nka = 12.0 mm
Pocet st ri hu = 2
Vzdal . t#m nka = 0.15 m

Wsl edky: kruhovy pilier P2

Pl ochy vyztuZeni

Posouzeni min. a max. plochy vyztuze:

Sl oup (cel kova pl ocha vyztuze):

A snmin= 4004.7 mP2 <= A s= 12315.0 mm2 <= A smax= 80094.4 mm2 => VYHOVUJE

Posouzeni prafezu - souhrn:
S tlacenou vyztuzi neni pociténo.
Z.P. Namah. N+M Naméhani V Posouzeni

Wuz. [%9 Wuz. [%A
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1 45. 3 17.8 VWyhovuje
2 60.5 18.0 Wyhovuje
3 62.6 19.9 VWhovuj e
4 83.6 28.8 Whovuj e
5 54.6 0.0 Whovuje

Prarez VYHOVUJE

Det ai | ni posouzeni zat &Zovaci ho p#ipadu: Zat. p&ipad 4

Ohyb

Nej mensi deformace v betonu: -3.50 pronile

Nej vét §Si deformace v betonu: 8.59 pronile

Nej menSi deformace ve vyztuzi: -2.64 promle

Nej vét §Si def ormace ve vyztuzi: 7.72 promle

Smer neutrdal né osy: 360.00 °

Snyk

Pouzit nodel néhradni p#ihradovi ny

Maxi mal ni posouvajici sila V_Ed = 434.00 kN

Maxi mal ni dnosnost pruarezu V_Rdmax = 5464.05 kN

Unosnost bet onu ve snyku V_Rdc = 27.05 kN
(bw=25.4 nm d = 1100.6 nm A sl = 8004.8 mmR)

Unosnost t #mi nka a ohyba V_Rds = 1508.62 kN
(bw = 1124.3mm z = 920. 43mm)

Skl on tl acenych di agonal Thet a = 21.80 °

Cot g( Thet a) = 2.50

V_Rds > V_Ed => VWhovuj e

Unosnost pruafezu ve snyku VYHOVUJE.

Maxi mal ni vzdal enost t ¥m nku s_| max = 0.40 m

Maxi mal ni vzdal enost vé&tvi trminka s_tnmax = 0.60 m

Maxi mal ni vzdal enost ohybu s_bmax = 0.66 m

Posouzeni stupné& snmykového vyztuzeni:
rowmn= 8. 764E-04 <= ro_w= 1. 341E-03 <= ro_w _max= 1. 214E- 02
St upen vyztuzeni VYHOVUIE

Prafez VYHOVUIJE

Trhliny - Vypoé€et napéti pre charakteristicki kombinéciu
Princip hladania maximalnych a miniméalnych hodn6t pre charakteristicki kombinaciu:

¢. Horizontalne sily Vertikélne sily Vit+sz pp

komb. Pozdlzne Prie€ne
BS |trenie| W 0S W nz | tepl | W | max | min

1 0 06 | 0.6 0 0 1 | 06 0 1 1.0

1 1.0

2 0 0.6 0 0 0.6 1 0 0.6 1 1.0

1 1.0

3 1 0 0 0 0 |0.75( 0.6 0 1 1.0

1 1.0

4 0.75 0 0 0.75 0 |0.75( 1 0 1 1.0

1 1.0
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5 0 0.6 0 1 0 |0.75| 0.6 0 1 1.0
1 1.0
6 0 0.6 0 0 1 (075 O 1 1 1.0
1 1.0
7 0 1.0 | 0.6 0 0 0 0 1 1.0
1 1.0
) 0 0.6 1 0 0 0 0 1 1.0
1 1.0
Lavé lozisko
¢. loz
- Nmax Nmin Gpod N ggmax | N ggmin | H Edc,po H Edc,pr M Ed,po,max MEd,pr,max
komb. | h[m] | [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
2L-k1 | 9.15 | 5994 | 3489 | 435 6376 3871 152 0 1680 0
2L-k2 | 9.15 | 5901 | 3538 | 435 6284 3920 149 3 1664 16
2L-k3 | 9.15 | 5619 | 3526 | 435 6001 3908 149 0 1664 0
2L-k4 | 9.15 | 5681 | 3493 | 435 6063 3876 248 0 2573 0
2L-k5 | 9.15 | 5619 | 3526 | 435 6001 3908 149 0 1664 0
2L-k6 | 9.15 | 5527 | 3576 | 435 5909 3958 149 5 1664 27
2L-k7 | 9.15 | 4403 | 3688 | 435 4785 4071 252 0 2590 0
2L-k8 | 9.15 | 4403 | 3688 | 435 4785 4071 154 0 1691 0
max 6376 3871 252 5 2590 27
Pravé lozisko
¢. loz
- Nmax Nmin Gpod N ggmax | N ggmin | H Edc,po H Edc,pr M Ed,po,max MEd,pr,max
komb. | h[m] | [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
2P-k1| 9.15 | 6780 | 3448 | 435 7162 3830 182 0 2104 0
2P-k2 | 9.15 | 6722 | 3474 435 7104 3857 162 71 1929 637
2P-k3 | 9.15 | 6203 | 3488 | 435 6585 3870 162 0 1894 0
2P-k4 | 9.15 | 6247 | 3464 | 435 6629 3846 269 0 1897 0
2P-k5 | 9.15 | 6203 | 3488 | 435 6585 3870 162 0 1894 0
2P-k6 | 9.15 | 6151 | 3509 | 435 6533 3891 162 118 1891 1061
2P-k7 | 9.15 | 4409 | 3642 435 4791 4024 289 0 2931 0
2P-k8 | 9.15 | 4409 | 3642 | 435 4791 4024 195 0 2060 0
7162 3830 289 118 2931 1061
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Posudenie bolo urobené programom DIM

BETON KBT = 0.00
ZB BB
1. 6000 0. 7750
1. 4000 1. 3230
1. 1000 1.5720
0. 5000 1. 3230
0. 2000 0. 7750
VYZTUZ NVP = 5.880
zv NV DV1( - FV1)
1. 5000 1.000  0.028000
1. 4160 2.000  0.028000
1. 3160 2.000  0.028000
1. 1610 2.000  0.028000
0. 9660 2.000  0.028000
0. 8000 2.000  0.028000
0. 5840 2.000  0.028000
0. 3890 2.000  0.028000
0. 2340 2.000  0.028000
0. 1340 2.000  0.028000
0. 1000 1.000  0.028000

ZATI ZENI

Oh. monent Norm sila Poloha Nsily

2.1040 -7.1620 0. 8000
2.1040 - 3. 8300 0. 8000
1.8910 - 3. 8910 0. 8000
2.9310 -4.0240 0. 8000
VYSLEDKY
BETON
4 NAPETI
1 2 3 4
1. 6000 -7.1220 -7.6680 -6.4793 -12.6906 < -21MPa
VYZTUZ
z NAPETI
1 2 3 4
0. 1000 0. 9071 40. 4882 24. 4009 118. 7431 < 160 MPa

Spodna stavba — Podpera 3 - pilier
Princip vytvarania kombinacii MSU ako pri podpere 2:

Reakcie zo zataZenia hornej stavby max, min R - boli spocitané programom STRAP

¢isla podpier C.3L C.3P

R Hpr | Mpr N Hpr Hpo Mpr

vt max 3351 3366
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sz+vozovka x 1,4 max 778 780
sz+vozovka x 0,8 min 573 575
Nahodilé zatazenie max 1503 2307
min -161 -129
Teplota max 109 154
min -58 -82
Vietor (-/+) 5 0 0 9 0 0 0
Pokles pod. max 281 255
min -281 -255
Horizontalne reakcie —nosna konStrukcia na jedno lozisko
pozdizny smer prieCny smer
I:W,nk BS prodp |leodp wW nk 0sSs Wpodp an
trenie (kN) (kN) (kN) (kN)
L 245 11 450 4 22 45 0 4 22
P 272 18 450 4 22 70 0 4 22
Maximalne a minimalne reakcie — horna stavba
Nahodila excentricita:
1 2 1 2
3) E*E—E*M—O,OOZm
4) L, =228 = 0,046m
400 400
5) :—0 = % = 0,05 m, do SM,, bol zapocitany moment od nahodilej excentricity Rmax X 0,05

(Sucinitele suboru B)

Lavé lozisko
VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD (Sucinitele suboru B)
¢.
podp. h Nmax | Nmin | Gpodp NEd,max NEd,min Hedc,po  HEdc,pr | MEd,pomax | MEd,pr,max
komb. [m] | [kN] | [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3L-k1 | 8.8 | 8039 | 3318 417 8534 3684 234 0 2450 0
3L-k2 | 8.8 | 7946 | 3365 417 8441 3732 220 44 2341 376
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:odp. h Nmax [ Nmin | Gpodp NEdmax | NEd,min Hedc,po | HEdcpr | MEd,pomax | MEd,pr,max
komb. | [m] [ [kN] | [kN] | [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3L-k3 | 8.8 | 7701 | 3354 | 417 8196 3721 608 0 5748 0
3L-k4 | 8.8 | 7767 | 3319 417 8262 3686 506 0 4857 0
3L-k5 8.8 | 7701 | 3354 417 8196 3721 220 0 2341 0
3L-k6é | 8.8 | 7611 | 3398 417 8106 3765 220 74 2341 626
3L-k7 | 8.8 | 5912 | 3588 417 6407 3954 381 0 3742 0
3L-k8 | 8.8 | 5912 | 3588 417 6407 3954 244 0 2522 0
max 8039 | 3318 8534 3684 608 74 5748 626

Gpodp = P X 0,8°x 8,30 = 417 kN
Pravé lozisko

VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD  (Stginitele suboru B)

:odp. h Nmax | Nmin | Gpodp NEd,max NEd,min HEdc,po  HEdc,pr | MEd,po,max | MEd,pr,max

komb. | [m] [ [kN] | [kN] | [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3P-k1 | 8.8 | 9157 | 3387 417 9652 3754 264 0 2924 0
3P-k2 | 8.8 | 9026 | 3453 417 9521 3820 245 67 2757 574
3P-k3 | 8.8 | 8637 | 3416 | 417 9132 3783 608 0 5925 0
3P-k4 | 8.8 | 8730 | 3367 417 9225 3733 914 0 5931 0
3P-k5 | 8.8 | 8637 | 3416 | 417 9132 3783 245 0 2731 0
3P-k6 | 8.8 | 8512 | 3477 417 9007 3844 245 111 2723 956
3P-k7 | 8.8 | 5903 | 3635 417 6398 4002 427 0 4141 0
3P-k8 | 8.8 | 5903 | 3635 417 6398 4002 277 0 2811 0

max 9157 | 3367 9652 3733 914 111 5931 956

Kombinacia 6 — horizontalne reakcie H, = /2452 + 1112) = 268 kN

Momenty: M, = /27232 + 9562) = 2886 kN
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Prieéne t'ahy lozisko — pilier Rmax = 9,2 MN

o =4.58MPa
.50
N
Qo |7 \f
&/ =
L . I/ © Wﬁ\\ .
SN I / NAESE N
L 0.25
=) [ T By
W |/ 075 NS
@ 0. 10k
| A
g 0 0Jda 0.2a 03a 0.La 0.5q/ 0.6a\ 0.7a 0.8a 091  a=16m
0,55x16-0.9m A=0.111m2
a_ 11
=—=0.69
16
Z 9.2
N 4,58 MPa
A p*08

sy=0,23 x4,58 =1,05 MPa

Z=0,111x1,6 x4,58=0.813 MN

0.813*0.15*1
sreqr:—*].OOOO: 1,75 sz P fR16/150mm, Fa=2,01 sz
435*1.6
Posouzeni Zel ezobet onového pruazezu: kruhovy pilier P3
0000.00- -~ - - - —— e ____N
3250.00- - - - - - - S S—
6500.00:» 77777 i 77777 4: ,,,,,,,,,,,,,,,
9750.00- - - - - Ry -
3000.0(1} ————— i"’ 77: ,,,,,,,,,,,,,,,,
6250.00 ~~~ -~ rds 2z
| MRd= -10158.94
9500.00 - -~ {-----d-----boooo oo
2750.00 = = == N\ =4 - e b
6000.00- — - — - —1———— S\ o——booo - o]
| NRd= 0.00
- MRd= +4551.47
750.00F-—---m----d----- S
7500.0006 -~~~ - - - - s o - U= R S oo
S S S S S IS) S g 8 S
S S S S S S S S S S S
Vstupni data: kruhovy pilier P3
Prazez: kruh
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Pramér D = 1.60 m
Mat eri al: Beton C 35/45, Ccel B500

Vnit#ni sily - zatiZzeni

Ci sl o Nazev Vz N My
[KN] [kN] [ kN

1 Zat. pripad 1 -9652. 00 264. 00 2924. 00

2 Zat. pripad 2 - 3684. 00 234. 00 2450. 00

3 Zat. pripad 3 -3783. 00 608. 00 5925. 00

4 Zat. pripad 4 -3733.00 914. 00 5931. 00

5 Zat. pripad 5 - 3844. 00 268. 00 2886. 00

Wzt uzeni pragezu: 20ks, profil 32.0, kryti 100.0 mm

Snykova vyztuz:

T#m nky

Mat eri al : Ccel B500

Profil t¥m nka = 12. 0 mm
Pocet st fi hua = 2
Vzdal . t ¥ninka = 0.15 m

Vsl edky: kruhovy pilier P3

Pl ochy vyztuZeni

Posouzeni min. a max. plochy vyztuze:

Sl oup (cel kova pl ocha vyztuze):

A snmin= 4004.7 mP2 <= A s= 16085.0 mmP2 <= A smax= 80094.4 mm2 => VYHOVUJE

Posouzeni prafezu - souhrn:
S tlacenou vyztuzi je pocitano.
Z.P. Namah. N+M Naméhani V Posouzeni
Wuz. [ Wuz. [N

1 34.3 17.1  VWyhovuje

2 38.6 15.4  VWhovuj e

3 92.6 40.0 Whovuj e

4 93.0 60. 2 VWhovuj e

5 44.9 17.6  VWyhovuje
Prarez VYHOVUJE

Det ai | ni posouzeni zat &Zovaci ho p#ipadu: Zat. p&ipad 4

Ohyb

Nej menSi deformace v betonu: -3.50 pronile

Nej vét §Si deformace v betonu: 10.62 pronile

Nej menSi deformace ve vyztuzi: -2.48 promle

Nej vét §Si def ormace ve vyztuzi: 9.60 promle

Smer neutrdal né osy: 360.00 °

Snyk

Pouzit nodel néhradni pz#ihradovi ny

Maxi mal ni posouvajici sila V_Ed = 914.00 kN

Maxi mal ni dnosnost pruarezu V_Rdmax = b5776.28 kN

Unosnost bet onu ve snyku V_Rdc = 25.43 kN
(bw=254mm d=1006.1 mm A sl = 12063.7 mmmR)

Unosnost t #mi nka a ohyba V_Rds = 1517.62 kN

(bw = 1036.3mm z = 925.92m)
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Skl on tl acenych di agonal Thet a

Cot g( Thet a)

V_Rds > V_Ed => VWyhovuje
Unosnost pruafezu ve snyku VYHOVUJE

Maxi mal ni
Maxi mal ni
Maxi mal ni
Posouzeni

vzdal enost t ¥ni nka s_| max
vzdal enost vé&tvi trminka s_tnmax
vzdal enost ohybu s_bmax

stupné& snykového vyztuzeni :

row mn= 9.466E-04 <= ro_w= 1.455E-03 <= ro_w_nax= 1. 385E-02
St upen vyztuzeni VYHOVUIE

Pra¥ez VYHOVUIJE

Trhliny

Obmedzenie napati - charakteristickd kombinacia

Princip hfadania maximalnych a minimélnych hodnét pre charakteristickl kombinaciu — pozri P2:

Lavé lozisko

¢. loz

- Nmax Nmin Gpod N ggmax | N ggmin | H Edc,po H Edc,pr M Ed,po,max MEd,pr,max

komb. | h[m] | [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3L-k1 | 8.8 | 5979 | 3448 | 417 6346 3814 156 0 1664 0
3L-k2 | 8.8 | 5917 | 3480 | 417 6283 3846 147 30 1592 251
3L-k3 | 8.8 | 5603 | 3488 | 417 5970 3855 450 0 4259 0
3L-k4 | 8.8 | 5647 | 3465 | 417 6014 3831 338 0 3269 0
3L-k5 | 8.8 | 5603 | 3488 | 417 5970 3855 147 0 1592 0
3L-k6 | 8.8 | 5543 | 3518 | 417 5910 3884 147 49 1592 418
3L-k7 | 8.8 | 4410 | 3644 417 4777 4011 254 0 2526 0
3L-k8 | 8.8 | 4410 | 3644 417 4777 4011 162 0 1712 0
max 5979 | 3448 6346 3814 450 49 4259 418
Pravé lozisko

¢. loz

- Nmax Nmin Gpod N ggmax | N ggmin | H Edc,po H Edc,pr M Ed,po,max MEd,pr,max

komb. | h[m] | [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3P-k1| 8.8 | 6801 | 3508 | 417 7167 3874 176 0 1880 0
3P-k2 | 8.8 | 6713 | 3552 | 417 7080 3919 163 45 1771 383
3P-k3| 8.8 | 6224 | 3540 | 417 6591 3907 450 0 4271 0
3P-k4 | 8.8 | 6285 | 3507 | 417 6652 3874 338 0 4274 0
3P-k5| 8.8 | 6224 | 3540 | 417 6591 3907 163 0 1746 0
3P-k6| 8.8 | 6140 | 3581 417 6507 3947 163 74 1742 638
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C. loz

- Nmax Nmin Gpod N Ed,max N Ed,min H Edc,po H Edc,pr M Ed,po,max lVIEd,pr,max
komb.| h[m] | [KN] | [kN] | [kN] | [KN] [kN] [kN] [kN] [KNm] [KNm]
3P-k7 | 8.8 | 4401 | 3686 417 4768 4053 285 0 2717 0
3P-k8 | 8.8 | 4401 | 3686 | 417 4768 4053 185 0 1831 0
max 6801 | 3507 7167 3874 450 74 4274 638

Posudenie bolo urobené programom DIM

BETON KBT = 0.00
ZB BB
1. 6000 0. 7750
1. 4000 1. 3230
1. 1000 1. 5720
0. 5000 1. 3230
0. 2000 0. 7750
VYZTUZ NVP = 5.880
yAY NV DV1( - FV1)
1. 5000 1.000  0.032000
1. 4160 2.000  0.032000
1. 3160 2.000  0.032000
1. 1610 2.000  0.032000
0. 9660 2.000  0.032000
0. 8000 2.000  0.032000
0. 5840 2.000  0.032000
0. 3890 2.000  0.032000
0. 2340 2.000  0.032000
0. 1340 2.000  0.032000
0. 1000 1.000  0.032000

ZATI ZENI

Oh. monent Norm sila Poloha Nsily

1. 6640 - 3. 8140 0. 7500
1. 8830 -7.1670 0. 7500
4.2740 - 3. 8740 0. 7500
4.2710 -3.9070 0. 7500
VYSLEDKY
BETON
4 NAPETI
1 2 3 4
1. 6000 -5.4076 - 6. 4982 -19.9841 < -21 MPa -19. 9253
VYZTUZ
4 NAPETI
1 2 3 4
0. 1000 13. 9968 -2.9412 261.6478 160 MPa < 400 MPa  259. 1653

P betdén pilierov nmusi byt C35/45
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Zat'aZenie pre posudenie Sirky trhlin — kvazi stala kombinéacia

Princip hladania maximalnych a minimélnych hodnét pre kvazi stélu kombin&ciu:

komb. [PozdiZne Prie¢ne
Brzdna |Trenie| Vietor | Odstred.| Vietor | Nahodilé | Teplota Vietor max min
1 0 0.5 0 0 0 0 0.5 0 1 1
1 1
2 0 0.5 0 0 0 0 0 0 1 1
1 1
3 0 0 0 0 0 0 0.5 0 1 1
1 1
4 0 0 0 0 0 0 0.5 0 1 1
1 1
5 0 0.5 0 0 0 0 0.5 0 1 1
1 1
6 0 0.5 0 0 0 0 0 0 1 1
1 1
7 0 0.5 0 0 0 0 0 0 1 1
1 1
8 0 0.5 0 0 0 0 0 0 1 1
1 1
VNUTORNE SILY V PRACOVNEJ SKARE PILIER-ZAKLAD
¢.
podp. h | Nmax | Nmin | Gpodp NEd,max NEd,min HEdc,po | HEdc,pr | MEd,po,max | MEd,pr,max
komb. | [m] | [kN] | [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3P-k1 | 8.8 | 4478 | 3645 417 4845 4012 136 0 1496 0
3P-k2 | 8.8 | 4401 | 3686 | 417 4768 4053 136 0 1491 0
3P-k3 | 8.8 | 4478 | 3645 | 417 4845 4012 0 0 300 0
3P-k4 | 8.8 | 4478 | 3645 417 4845 4012 0 0 300 0
3P-k5 | 8.8 | 4478 | 3645 417 4845 4012 136 0 1496 0
3P-k6 | 8.8 | 4401 | 3686 | 417 4768 4053 136 0 1491 0
3P-k7 | 8.8 | 4401 | 3686 | 417 4768 4053 136 0 1491 0
3P-k8 | 8.8 | 4401 | 3686 | 417 4768 4053 136 0 1491 0
max 4478 | 3645 4845 4012 136 0 1496 0
ZATI ZENI
Oh. monent Norm sila Poloha Nsily
1. 4960 -4.0120 0. 8000
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VYZTUZ
4 NAPETI

0. 1000 6. 7989 < 160 MrPa

Zakladanie — podpery 2a 3

Podpery su zaloZzené na pilotach. Koeficienty spolahlivosti pre uréenie zataZzenia na pil6tu boli robené
podla suboru B

UvaZované zatazenie — Najvacsie reakcie na jednu pil6tu boli dosiahnuté pri podpere 3 pri pésobeni
celkového nahodilého zatazenia, Rmax @ Rzodp.

kN,
REAKCIE Z HORNEJ STAVBY k[Nm]
&isla podpier C.3L C.3pP
R Hpr Mpr N Hpr Hpo Mpr
vlt max 3351 3366
vltmin 3351 3366
sz+vozovka x 1,4 max 778 780
sz+vozovka x 0,8 min 573 575
Nahodilé zataZenie |max| 1726 2390 1062
min -148 -141
Teplota max 109 154
min -58 -82
Vietor (-/+) 5 0 0 9 0 0
Pokles pod. max 281 255
min -281 -255
M= (1726 — Z2222) 1 72 = 2390 kNm
pozdizny prie¢ny
smer smer
Fw,nk BS Fwpodp | Mpodp W nk 0sS Wpodp | Mwpodp
trenie (kN) (kN) (kN) (kN)
L 245 11 450 4 45 0 22
P 272 18 450 4 70 0 22
Vysledné zataZenie - lavy pilier
C. loz
- Nmax | Nmin | Gpod | N edmax | N edmin | HEdepo | H edepr | M Edpomax | Med pr,max
komb. | h[m] | [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [KNm]
3L-k1 | 10.4 | 8340 | 3335 | 417 8903 3753 234 0 2833 0
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¢. loz
- Nmax Nmin Gpod N Ed,max N Ed,min H Edc,po H Edc,pr M Ed,po,max lVIEd,pr,max
komb.| h[m] | [KN] | [kN] | [kN] | [KN] [kN] [kN] [kN] [KNm] [KNm]
3L-k2 | 10.4 | 8246 | 3383 | 417 8810 3800 220 44 2709 536
3L-k3 | 10.4 | 7952 | 3369 | 417 8515 3786 608 0 6735 0
3L-k4 | 10.4 | 8017 | 3334 | 417 8580 3751 506 0 5682 0
3L-k5 | 10.4 | 7952 | 3369 | 417 8515 3786 220 0 2709 0
3L-k6é | 10.4 | 7861 | 3413 | 417 8425 3830 220 74 2709 893
3L-k7 | 10.4 | 5912 | 3588 | 417 6475 4005 381 0 4361 0
3L-k8 | 10.4 | 5912 | 3588 | 417 6475 4005 244 0 2917 0
Vysledné zatazenie - pravy pilier
¢. loz
- Nmax Nmin Gpod N Ed,max N Ed,min H Edc,po H Edc,pr M Ed,po,max lVIEd,pr,max
komb. | h[m] | [KN] | [KN] | [KN] | [KkN] [kN] [kN] [kN] [KNm] [KNm]
3P-k1| 10.4 | 7475 | 3372 | 417 8038 3789 264 0 3101 0
3P-k2 | 10.4 | 7344 | 3438 | 417 7907 3855 245 67 2911 823
3P-k3 | 10.4 | 7236 | 3403 | 417 7800 3820 608 0 6680 0
3P-k4 | 10.4 | 7329 | 3354 | 417 7892 3771 506 0 6684 0
3P-k5 | 10.4 | 7236 | 3403 | 417 7800 3820 245 0 2906 0
3P-k6 | 10.4 | 7110 | 3464 | 417 7674 3882 245 111 2899 1371
3P-k7 | 10.4 | 5903 | 3635 | 417 6466 4052 427 0 4718 0
3P-k8 | 10.4 | 5903 | 3635 | 417 6466 4052 277 0 3144 0
Vysledné zat'aZenie zakladovej Skary
¢ -
komb. | Nmax | Nmin |Gpodp |G zakl | Ngg,max | Neg,min | Hedopo | Hedopr | Medpo,Max | Meg pr,max
2237
3-k1 [15815| 6707 834 20012 | 9816 499 0 5934 3226
2237
3-k2 15591 | 6821 834 19788 | 9930 465 111 5620 4585
2237
3-k3 [15188| 6772 834 19385 | 9881 1215 0 13415 2689
2237
3-k4 |15346| 6688 834 19543 | 9797 1013 0 12366 2689
2237
3-k5 15188 | 6772 834 19385 | 9881 465 0 5615 2689
2237
3-k6 [14972| 6877 834 19169 | 9987 465 185 5608 4953
2237
3-k7 [11815| 7223 834 16012 | 10332 809 0 9080 0
2237
3-k8 [11815| 7223 834 16012 | 10332 521 0 6061 0

139



Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

@

Lol SR e ] ST

G =11,9x4,7x1,6 x25
Do posudenia zakladovej Skary boli uvazované nasledovné kombinacie:
Nmax, Nmin @ prisliichjuce hodnoty, wg max @ @ prislichjuce hodnoty, My max & prislichjuce hodnoty

Zé&klad s osou mosta zviera 82,64° uhol. Jednotlivé kombinécie boli premietnuté do kolmych smerov
zakladu.

Bol spocitané dve moznosti rozkladu horizontélnych sil a momentov:

1) Haecpo (MEd,p0) = Hyo (MpO) X Sin 82,64° + H, (Mpr) X cos 82,64°,
Hor = Hpo (MpO) X cos 82,64° - Hy, (Mpr) x sin 82,64°

2) Hgecpo (MEd,po) = Hyo (MpO) X sin 82,64° - Hp (Mpr) x cos 82,64°,
Hpr = Hopo (MpO) X cos 82,64° + Hp, (Mpr) x sin 82,64°

5200
| 3400 |

1600
1

v

1600

4700

1600

A

Maximéalna a minimélna reakcia v pil6te:

Vmax(min) + M po * Zmax(min) + M pr * Zmax(min) _

Vmax min) — - -
™7 n 2*§ # 24 7
Vi . M o *1.6 M, *5.4
+ +
17 2*1.6°*6 2*(2*(5.4°+3.6° +1.8°)+4.3° +2.5°

Vpil, max, Vpil, min - reakcia v pilétach maximalna a minimalna

komb | NEdmax | NEdmin | HEdcpo | HEdc,pr | MEd,pomax | MEd,prmax | Vpi,max | Vp,min

[kN] [kN] [kN] [kN] [kNm] [kNm] [kN] [kN]
1 19962 9779 495 64 6299 2440 1562 102
19962 9779 495 64 5472 3960 1555 108
2 19493 9759 1004 130 12609 1082 1830 -195
19493 9759 1004 130 11920 4251 1871 -236

3 19118 9949 485 124 6197 4193 1549 73
19118 9949 437 244 4928 5630 1518 104
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Pre stanovenie velkosti sadnutia piléty bola spocitana kvazistala kombinacia. Koeficienty pre

kvazistalu kombinéciu pozri P3 driek a zataZenie pre zaklad P3.

VNUTORNE SILY V ZAKLADOVEJ SKARE PILIER-ZAKLAD

¢. podp. Nmax Nmin |Gpodp |G zakladu| NEdmax NEd,min | HEdc,po HEdc,pr | MEd,po,max | MEd,pr,max
- komb. [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kNm] [kNm]
3L-k1 8943 7260 834 2237 13090 10331 258 0 3134 0
3L-k2 8811 7330 834 2237 12958 10402 258 0 3130 0
3L-k3 8943 7260 834 2237 13090 10331 0 0 447 0
3L-k4 8943 7260 834 2237 13090 10331 0 0 447 0
3L-k5 8943 7260 834 2237 13090 10331 258 0 3134 0
3L-k6 8811 7330 834 2237 12958 10402 258 0 3130 0
3L-k7 8811 7330 834 2237 12958 10402 258 0 3130 0
3L-k8 8811 7330 834 2237 12958 10402 258 0 3130 0
komb NEd,max | NEdmin | HEdc,po HEdc,pr | MEd,po,max | MEd,pr,max | Rpil,max | Rpil,min
[kN] [kN] [kN] [kN] [kNm] [kNm]
1 13090 10331 256 33 3108 -401 922 364
13090 10331 256 33 3108 401 942 345
2 13090 10331 0 0 443 -57 792 495
13090 10331 0 0 443 57 794 492
3 12958 10402 256 -33 3104 -401 914 368
12958 10402 256 33 3104 401 934 349
Gupi=15 x p x 0.62 x 25 = 424 kN
V pil maximalna pre vypocet sadnutia 934 + 424 = 1358 kN
Posouzeni piloty
Vstupni data
Z&kladni parametry zemin
Cislo Nazev Vzorek I ef Cet 9 :
(] [kPa] [KN/m3] (-]
1 |Trida F3, konzistence tuha - /,-./_/ 19.00 18.00 20.00 0.35
2 | Trida S5 piesok .~ .|| 2000 10.00 18.50 0.35
3 |Tfida S3, ulehla L 32.00 0.00 18.50 0.30
4 |Tfida F4, konzistence pevna Sr > 0.8 24.00 25.00 20.00 0.35
5 | Tfida F6, konzistence pevnaSr>0.8 || || 21.00 25.00 20.00 0.40
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Nazev

Vzorek

jef

[°]

Cef
[kPa]

g

[KN/m3]

TFida F6, konzistence pevna Sr < 0.8

}

24.00

25.00

21.00

ocet tlaku v klidu jsou vSechny zeminy zadany jako nesoudrzné.

Nazev

Vzorek

Eoed
[MPa]

Edef
[MPa]

Osat

[KN/m3]

O
[KN/m3]

Tfida F3, konzistence tuha

™,
B

3.50

20.00

TFida S5 piesok

4.00

19.00

Tfida S3, ulehla

40.00

18.50

TFida F4, konzistence pevna Sr > 0.8

10.00

20.00

TFida F6, konzistence pevna Sr > 0.8

7.00

21.00

6

TFida F6, konzistence pevna Sr < 0.8

UL

10.00

21.00

Parametry zemin pro vypoéet modulu reakce

podlozi

Cislo

Nazev

Vzorek

Typ zeminy

Nh
[MN/m3]

Tfida F3, konzistence tuha

soudrzna

TFida S5 piesok

nesoudrzna

7.00

Tfida S3, ulehla

nesoudrzna

4.50

TFida F4, konzistence pevna Sr > 0.8

soudrzna

TFida F6, konzistence pevna Sr > 0.8

soudrzna

TFida F6, konzistence pevna Sr < 0.8

UL

soudrzna

Geome
Profil pi

trie
loty: kruhova

Rozméry

Priimér
Délka
Umisté

Vysazeni h
Hloubka upraveného terénu h,

d
I

ni

= 120 m
= 12.00 m
0.00 m
3.05 m

Typ technologie: vrtana .
Modul reakce podlozi uvazovan podle CSN 731004.
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Material konstrukce

Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).

Beton : C 25/30
Vélcova pevnost v tlaku

Pevnost v tahu
Modul pruznosti
Modul pruznosti ve smyku

Ocel podélna : B500
Mez kluzu

Geologicky profil a pfifazeni zemin

fck
fetm

Ecm

G

25.00 MPa
2.60 MPa
31000.00 MPa
12917.00 MPa

fy« = 500.00 MPa

Cislo Vr[?nt}/a Prifazena zemina Vzorek
1 2.50 Tfida F3, konzistence tuha e ]
2 1.20 TFida S5 piesok |
3 250 |Trida S3, ulehla |
4 1.80 Ttida F6, konzistence pevna Sr > 0.8 o _|
5 1.00 Ttida F6, konzistence pevna Sr > 0.8 S
6 1.00 Ttida F6, konzistence pevna Sr > 0.8 o _|
7 1.50 Ttida F6, konzistence pevna Sr > 0.8 o _|
8 3.50 TFida F6, konzistence pevna Sr < 0.8
9 - TFida F6, konzistence pevna Sr < 0.8

Zatizeni
. Zatizeni N M M H H
Cislo B Nazev Typ X y X y
nove|zmeéna [kN] [KNm] [KNm] [KN] [KN]

1 ANO Zatizeni ¢. 1 Navrhové | 2295.00 0.00 0.00 60.00 0.00
2 ANO Zatizeni ¢. 2 Uzitné 1358.00 0.00 0.00 0.00 0.00

HPV + nestlacitelné podlozi

Hladina podzemni vody je v hloubce 3.20 m od pavodniho terénu.
Nestladitelné podlozi je v hloubce 50.00 m od plvodniho terénu.

Celkové nastaveni vypoctu

Vypocet svislé unosnosti : klasicka teorie
Metoda vypoctu : CSN 73 1002
Zatézovaci kfivka : nelinearni (Masopust)

Norma vypoctu bet.konstrukci - EN 1992-1-1 (EC2)

Nastaveni vypocétu faze

Metodika posouzeni : vypocet podle EN 1997
Zadani koeficientl : Standard
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Navrhovy pfistup : 2 - redukce zatizeni a odporu
Navrhova situace : trvald

Soucinitelé redukce zatizeni (F) Souc. Nep?’_z]nivé Pﬁ[z_r;ivé
Stalé zatizeni Ve 1.35 1.00
Soucinitelé redukce odporu (R) - vrtana Souc. [-]
Soucinitel redukce odporu na plasti [0S 1.10
Soucinitel redukce odporu na paté o) 1.10
Soucinitel redukce Unosnosti tazené piloty Okt 1.15
Posouzeni €is. 1
Posouzeni svislé anosnosti piloty podle teorie MS - mezivysledky
Vypocet Unosnosti v paté:
Soucinitel Unosnosti Ne = 19.32
Soucinitel tnosnosti Ng = 9.60
Soucinitel Unosnosti Np = 5.75
Sougdinitel nosnosti K1 = 1.00
Vypoctova Unosnost na paté piloty Rpg = 2306.75 kPa
Plocha pFi¢ného fezu piloty Ap, = 1.13E+00 m2
Unosnost na plasti piloty:
Zkraceni G¢inné délky piloty L, = 1.36 m
Hloubka Mocnost jd Cud g ORr2 fs Rsi
[m] [m] (] [kPa] [KN/m3] (-] [kPa] [kN]
0.15 0.15 20.00 10.00 18.50 1.00 10.33 5.31
0.65 0.50 20.00 10.00 9.00 1.00 11.19 19.18
3.15 2.50 32.00 0.00 8.50 1.00 6.99 59.90
4.95 1.80 21.00 25.00 11.00 1.00 34.58 213.32
5.95 1.00 21.00 25.00 11.00 1.00 38.42 131.67
6.95 1.00 21.00 25.00 11.00 1.00 41.16 141.07
8.45 1.50 21.00 25.00 11.00 1.00 44.59 229.23
10.64 2.19 24.00 25.00 11.00 1.00 53.36 401.32

Posouzeni svislé anosnosti piloty podle teorie MS - vysledky

sxr

Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stav(.

Posouzeni tlacené piloty:
NejnepfiznivéjsSi zatéZovaci stav Cislo 1. (Zatizeni €. 1)

Unosnost piloty na plasti R
Unosnost piloty v paté Ry

Unosnost piloty
Extrémni svisla sila

R¢
Vg

1201.01 kN
2371.71 kN

3572.71 kN
2295.00 kN

R¢ =3572.71 kN > 2295.00 kN = V4

Svisla tnosnost piloty VYHOVUJE
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Posouzeni €is. 1
Vypocet zatézovaci kFivky piloty - vstupni data

Vrstva Pocatek Konec Mocnost Es Soucinitel Sougcinitel
€islo [m] [m] [m] [MPa] a b
1 0.00 0.65 0.65 8.18 46.00 20.00
2 0.65 3.15 2.50 16.83 62.00 16.00
3 3.15 4.95 1.80 16.83 62.00 16.00
4 4.95 5.95 1.00 8.18 46.00 20.00
5 5.95 6.95 1.00 8.18 46.00 20.00
6 6.95 8.45 1.50 12.96 97.00 108.00
7 8.45 11.95 3.50 26.34 97.00 108.00
8 11.95 12.00 0.05 15.00 20.00 20.00
Uvazovat zatizeni : uzitné
Soucinitel vlivu ochrany dfiku m, = 1.00
Limitni sedani piloty Sjim = 25.0 mm
Regresni soucinitel e = 988.00
Regresni soucinitel f = 1084.00
Vypogéet zatéZovaci kfivky piloty - mezivysledky
Mezni sila na plasti piloty Rsy = 1933.98 kN
Velikost napéti na paté pfi Rsy go = 879.60 kPa
Primérné plastové treni gs = 61.07 kPa
Primérny seénovy modul deformace Es =  17.20 MPa
Soucinitel pfenosu zatizenidopaty b = 0.26
PFicinkové soucinitele sedani :
Zakladni - zavisly na poméru I/d 11 = 0.15
Soucinitel vlivu tuhosti piloty Ry = 1.00
Soucinitel vlivu nestlacitelné vrstvyy Ry, = 0.89
Body zatézovaci kfivky
Sednuti Zatizeni Sednuti Zatizeni
[mm] [kN] [mm] [kN]
0.0 0.00 15.0 2475.39
25 1010.57 17.5 2653.50
5.0 1429.17 20.0 2756.29
7.5 1750.36 22.5 2859.08
10.0 2021.15 25.0 2961.87
12.5 2259.71
Vypogcet zatéZzovaci kfivky piloty - vysledky
ZatiZzeni na mezi mobilizace plast.treni Ry, = 2630.34 kN
Velikost sedani odpovidajici sile Ry Sy = 16.9 mm
Qnosnosti odpovidajici sednuti 25 mm :
Unosnost paty Rpy = 1027.89 kN
Celkové& Unosnost Rc = 2961.87 kN

Pro zatizeni Q = 1358.00 kN je sednuti piloty 4.5 mm
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Posouzeni ¢is. 1

Vstupni data pro vypoé€et vodorovné Gnosnosti piloty

Vypocet proveden s automatickym vybérem nejnepfiznivéjSich zatézovacich stav(.

sxr

Vodorovna Gnosnost posouzena ve sméru maximalniho Gc¢inku zatizeni.

Prabéhy vnitinich sil a deformace piloty

Priibéh deformaci a vnitfnich sil po piloté - maximalni hodnoty:

Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 3.60 0.56 6.30 60.00 0.00
0.60 3.50 3.26 0.56 9.38 55.68 34.68
1.20 4.50 2.93 0.55 14.09 46.77 65.37
1.80 6.75 2.60 0.53 17.57 35.57 90.00
2.40 9.00 2.29 0.52 20.59 21.71 107.10
3.00 11.25 1.98 0.49 17.55 6.15 115.35
3.15 11.81 1.91 0.49 15.59 5.58 115.50
3.60 3.89 1.69 0.47 9.71 3.87 115.96
4.20 3.89 1.42 0.45 5.51 8.22 112.29
4.80 3.89 1.15 0.43 4.48 11.82 106.24
4.95 3.89 1.09 0.42 4.24 12.53 104.25
5.40 3.89 0.90 0.41 3.50 14.69 98.26
5.95 3.89 0.68 0.39 2.65 16.69 89.55
6.00 3.89 0.66 0.39 2.57 16.87 88.75
6.60 3.89 0.43 0.38 1.67 18.40 78.14
6.95 3.89 0.30 0.37 1.17 18.92 71.53
7.20 3.89 0.21 0.36 0.81 19.29 66.80
7.80 3.89 0.01 0.35 0.02 19.57 55.12
8.40 3.89 0.21 0.34 0.92 19.26 43.44
9.00 5.56 0.42 0.33 2.14 18.19 32.17
9.60 5.56 0.62 0.33 3.42 16.12 21.84

10.20 5.56 0.81 0.33 4.52 13.26 12.99

10.80 5.56 1.01 0.32 5.60 9.62 6.08

11.40 5.56 1.20 0.32 6.68 5.20 1.60

11.95 5.56 1.38 0.32 7.67 0.43 0.13

12.00 5.56 1.40 0.32 7.76 0.00 0.00

Pribéh deformaci a vnitfnich sil po piloté - minimalni hodnoty:

Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
0.00 0.00 -3.60 -0.56 -6.30 -60.00 -0.00
0.65 3.79 -3.23 -0.56 -9.77 -54.94 -37.24
1.20 4.50 -2.93 -0.55 -14.09 -46.77 -65.37
1.80 6.75 -2.60 -0.53 -17.57 -35.57 -90.00
2.40 9.00 -2.29 -0.52 -20.59 -21.71 -107.10
3.00 11.25 -1.98 -0.49 -17.55 -6.15 -115.35
3.60 3.89 -1.69 -0.47 -9.71 -3.87 -115.96
4.20 3.89 -1.42 -0.45 -5.51 -8.22 -112.29
4.80 3.89 -1.15 -0.43 -4.48 -11.82 -106.24
5.40 3.89 -0.90 -0.41 -3.50 -14.69 -98.26
5.95 3.89 -0.68 -0.39 -2.65 -16.69 -89.55
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Vzdal. Modul k Deformace Pootoé. Napéti Pos.sila Moment
[m] [MN/m3] [mm] [mRad] [kPa] [kN] [KNm]
6.00 3.89 -0.66 -0.39 -2.57 -16.87 -88.75
6.60 3.89 -0.43 -0.38 -1.67 -18.40 -78.14
6.95 3.89 -0.30 -0.37 -1.17 -18.92 -71.53
7.20 3.89 -0.21 -0.36 -0.81 -19.29 -66.80
7.80 3.89 -0.01 -0.35 -0.02 -19.57 -55.12
8.40 3.89 -0.21 -0.34 -0.92 -19.26 -43.44
9.00 5.56 -0.42 -0.33 -2.14 -18.19 -32.17
9.60 5.56 -0.62 -0.33 -3.42 -16.12 -21.84
10.20 5.56 -0.81 -0.33 -4.52 -13.26 -12.99
10.80 5.56 -1.01 -0.32 -5.60 -9.62 -6.08
11.40 5.56 -1.20 -0.32 -6.68 -5.20 -1.60
11.95 5.56 -1.38 -0.32 -7.67 -0.43 -0.13
12.00 5.56 -1.40 -0.32 -7.76 -0.00 -0.00

Maximalni vnitini sily a deformace:

Max.deformace piloty = 3.6 mm

Max.posouvajici sila = 60.00 kN

Maximalni moment = 115.96 kNm

Dimenzace vyztuze:

Vyztuzeni - 16 ks profil 20.0 mm; kryti 100.0 mm

Typ konstrukce (stupné vyztuzeni) : pilota

Stupen vyztuzeni r = 0.444 % > 0.250 % = I min
Zatizeni : Ngq = -2295.00 kN (tlak) ; Mgq = 115.96 kNm
Unosnost : Nrqg = -17220.27 kN; Mgq = 870.06 kNm

Navrzena vyztuz piloty VYHOVUJE

Zaklad
730 900 900 1600 1600 900 900 230
| L7 Ty
a S b
67OM M@m
L1570 3630 3630 170 )
] 7760 |

Reakcie v jednotlivych pilétach pre zatazenie

Nmax = 19492.62 kN, Mpo = 11920.12 kNm, Mpr = 4250.613 kNm

1 2 3 4 5 6 7
5.2 4.3 3.4 2.5 1.6 0 -1.6 -25 | -34 | -43 | -5.2 >
1.6 | 1871 1835 1799 1767 1736 1700 1664 | 12372
0 1232 1196 1147 1097 1061
-1.6 | 663 615 568 526 484 436 389
>F | 2533 | 1232 | 2450 | 1196 | 2367 3440 | 2219 | 1097 | 2136 | 1061 | 2053 | 21786

147



Lol SR e ] ST

Akcia: Dokumentacia na stavebné povolenie
209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00

Vypocet reakcii Ra a Rb

r 883 | 7.93 7.03 | 6.13 | 5.23 3.63 203 | 1.13 | 0.23 | -0.67 | -1.57 | Ra/7.26
SFxr | 22368 | 9770 | 17225 | 7333 | 12380 | 12487 | 4505 | 1240 | 491 | -711 |-3224| 11551kN
Rb= 21786 - 11551 = 10234 kN
Vypocet reakcii Ma a Ms — pozdizny smer
r 1.57 0.67 Ma
spodny
SExr -3977 -825 -4803 kNm povrch
r -5.2 -4.3 -3.4 -2.5 -1.6 3.63 Ms
horny
SFxr | -13173 -5298 -8330 -2991 | -3787 | 41932 | 8353 kNm |povrch
Qal 2533 1232 3765
Qap -7786 kN -5336 -4140 -1773 1667 3886 4983 7120
-3115 | -2053
Prie¢ny smer
My = 12372 x2.35=29075 kN P My, = 22> = - 2443 kNm/bm (spodny povrch)
12372
Qpr = 12372kN P Qp = =5~ = 1040 kN/bm
Podpera - zdklad- minimalny moment - spodny povrch
Med 0.48 MNm ocel B500
Veg 7.786 MN fur 500
betén 25/30 fya= fu/1.15 435
feg 16,67 MPa
fctm 2.6 MPa
prierez
h 1.5 m
d 1.3315 m
b 475 m
krytie o 140 mm
pozdfina nosna vystuz_horny povrch fs 25 A 0.000491 m2
rameno vnutornych sil
z= 0.85d 1.132 m
I min= 0.26*ftm/f i 0.0014 >0.0013
0.008551 m2 85.51
Agmin= r min*b*d cm2
XBlim= 560*d/(700+f,q) 0.657 m

148




Akcia: Dokumentéacia na stavebné povolenie

209-00 most na c. i/75 nad Zelezniénou vleckou v km 9,664 00

Lol SE e L mla d S LT

0.119643 m2 1196.43
Asmax= Xgiim*b*fca/fya cm2
Xp= d-sqrt(d*2-2*Mep/(b*fcq)) 0.005 < xlim 0.657 m
Agreq= xg*b*f.4/f,q*10000 8.306 < Asmin 85,51
potrebné mnoiZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
Frai= Vegr*cotq 9.279 MN
A= 0.5*(Fia/f,q)/*10000 71.139 cm2
Asvirq 85,51 cm2
f 25/200 A 115.39 cm2 > 85,51 cm?2
1196,43 cm2
Posudenie Smyku a navrh Smykovej vystuze
d 1.3315 V2r0max 7.786
b 4.75
krytie o 50
pozdfina nosna vystuz_horny povrch fs 32 A, 0.000804
$Smykova vystuz fst 16 Ay 0.000201
ucinna vyska prierezu
di= c+f st+0.5*f s 82
d= h-d1 1.2495
rameno vnutornych sil
z= 0.85d 1.062
navrhové hodnoty materidlovych charakteristik
fck 25 C25/30
fcd fck/1.5 16,67
n 0.6*(1—fck/250) 0.528
fyk 500 B500B
fyd=fywd fyw/gs 434.78
q 40
tanq 0.8391
cotq 1.191754
V2ppmax  2¥b*n*fcd/(tang+cotq) 22,36 MN > 7.786 MN

Navrh Smykovej vystuze
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sirka strmena b,,

by 1m

Ay 15*Ast 0.003015 m2
S, Ag*fa*cotq/Veq 0.201 m

I wmin 0.08* () /2 /fc 0.0008

M sw Aq./s./bw 0.015075 >

kontrola minimalneho % vystuzenia

M sw Aq./s./by 1.003232 >

Vros fowa*Asw/s*z*cotq 8.296 >

15f 16

navrh 0.2 m

0.0008

0.015075
7.786 MN

Podpera - zaklad - maximalny moment - horny povrch

Meg 8.353
betdén 25/30

fe 16,667
fetm 2.6
prierez

h 1.5
d 1.37
b 4.75
krytie

pozdiZzna nosna vystuz_horny povrch

Smykova vystuz

ucinna vyska prierezu

di= c+f st+0.5*f s 130
d= h-di 1.37
rameno vnutornych sil

z= 0.85d 1.165
I min= 0.26*fem/fyk 0.0014
Asmin= I min*b*d 0.008798
Xglim= 560*d/(700+f,q) 0.676
Asmax= Xglim ¥ b *fca/fyq 0.123102
Xg= d-sqrt(d*2-2*Mgp/(b*f.q))

Asreq= xg*b*f.4/f,q*10000 144,413

f 32/200 A

150

MNm ocel B500
fx 500

MPa fya= fu/1.15 435
MPa
m
m
m
o 100
fs 28 A 0.000804 m?2
fst 16 Ay 0.000201 m2
mm
m
m
>0.0013
m2 87,98 cm2
m
m2 1231,02 cm2
0.079 <xlim 0.676 m
min(xB;xlim) 0.0676 m
> Asmin 87,98

188.94 cm2 > 144,41 cm2

1231,02 cm2
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Podpera - zaklad - prie€ny smer - spodny povrch

Meqd 2.443
Ved 1.04
betdén 25/30
fed 16,67
fetm 2.6
prierez
h 1.6
d 1.468
b 1
krytie
pozdiZna nosna vystuz_horny povrch
Smykova vystuz
ucinnd vyska prierezu
di= c+f st+0.5*f s 132
d= h-d, 1.468
rameno vnutornych sil
z= 0.85d 1.248
M min= 0.26*f et/ 0.0014
Asmin= I min*b*d 0.001985
Xalim= 560*d/(700+f,q) 0.724
Asmax= Xglim ¥ b *fca/fyq 0.02777

d-sqrt(d”2-
Xg= 2*Mep/(b*fcq)) 0.103
Agreq= xg*b*f.4/f,4*10000 39.674
potrebné mnoiZstvo - horizontdlna zlozka Smyku
q 40
tanq 0.8391
cotq 1.191754
Fiai= Veg2*cotq
A= 0.5*(Fia/f,q)/*10000
Asvirq 48.93 cm2

f32/150 A

Posudenie Smyku a navrh Smykovej vystuze

MNmM
MN
MPa
MPa
m
m
m
c 100
fs 32
f st 16
mm
m
m
>0.0013
m2 19,85
m
m2 277,70
<xlim 0.724
min(xB;xlim)  0.086
> Asmin 19,85
priec¢na sila
1.239 MN
9.502 cm2
53.546 cm2

ocel B500

fx 500

fya= fu/1.15 435

A 0.000804 m2

A 0.000201 m?2

cm2

cm2

m

m

> 49,18 cm2
277,70 cm2
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d 1.468 V2r0max 1.04
b 1
krytie o 50
pozdiZzna nosna vystuz_horny povrch fs 32 A 0.000804
$mykova vystuz fst 16 Ay 0.000201
ucinna vyska prierezu
di= c+f st+0.5*f s 82
d= h-d1 1.386
rameno vnutornych sil
z= 0.85d 1.178
navrhové hodnoty materialovych charakteristik
fck 25 C25/30
fcd fck/1.5 16,67
n 0.6*(1—fck/250) 0.528
fyk 500 B500B
fyd=fywd fyw/gs 434.78
q 40
tanq 0.8391
cotq 1.191754
V2ppmax  2¥b*n*fcd/(tang+cotq) 522 MN > 1.04
Navrh Smykovej vystuze
Sirka strmena b,,
by, 1m
Agw 5*Ast 0.001005 m?2 5f 16
S, Ag*fa*cotq/Veq 0.501 m navrh 04 m
I wmin 0.08* () /2 /fc 0.0008
I sw Aq/sa/by 0.002513 > 0.0008
kontrola minimalneho % vystuzenia
I sw Aq./s./by 1.25179 > 0.002513
Vros fowa*Asw/s*z*cotq 1.534 > 1.04 MN
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Prieéne t'ahy zaklad — piléta Rmax = 1,88 MN

0 =0.94MPa
0.5a
N
0.Lo 7 &Q'
/ 9 s'@ =
&£ 036 { =
: | / TR
j 0.20: I} 77 06 \
% 0.1a // E:
£ 0,
= / A AW 7@
0 01a 0.2a 03a 0.4a 05q 0.6a\0.7a 0.8a 09a  a=16m
L 0.55x1.6=0.9m A=0.0813m2
A
a 12
—=—=0.75
a 16
Z 1.88
= = =—"""_ =094 MPa
A p*08

sy=0,175x0,94 = 0,16 MPa
Z=0,0813x1,6x0,94=0.123 MN

0.123*0.20*1
435

Asreqr =

Posouzeni ploSného zakladu
Vstupni data
Geoldgia ako pri posudeni piloty

Zalozeni
Typ zékladu: centricka patka

Hloubka od pGvodniho terénu h, = 3.38 m
Hloubka zakladové spary d = 338 m
TlouStka zakladu t = 1.60 m
Sklon upraveného terénu s; = 0.00 °
Sklon zékladové spary s, = 0.00 °

Objemova tiha zeminy nad zakladem = 20.00 kN/m3

Geometrie konstrukce
Typ zékladu: centricka patka

Délka patky X = 464 m
Sitka patky y = 470 m
Sifka sloupu ve smérux c, = 1.00 m
SiFka sloupu ve sméru 'y cy = 1.00 m
Objem patky = 34.89 m3

Material konstrukce
Objemova tiha g= 23.00 kN/m3

*10000= 0.57 cm?P fR12/200mm, Fa =1.13 cm?
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Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).

Beton : C 30/37

Valcova pevnost v tlaku fok = 30.00 MPa
Pevnost v tahu foom = 2.90 MPa
Modul pruznosti Ecm = 33000.00 MPa
Ocel podélna : B500
Mez kluzu fy« = 500.00 MPa
Ocel pricna: B500
Mez kluzu fy« = 500.00 MPa
Zatizeni
. Zatizeni N M M H H
Cislo B Nazev Typ X y X y
nove|zmeéna [kN] [KNm] [KNm] [KN] [KN]
1 |ANO Zatizeni €. 1 Navrhové 9000.00 0.00 2833.00 0.00 0.00
e o . Nepftiznivé PFiznivé
Sougcinitelé redukce zatizeni (F) Soué. Iz n
Stéalé zatizeni 1.35 1.00
Soucinitelé redukce odporu (R) Souc. [-]
Soucinitel redukce svislé Unosnosti Rvs 1.40
Soucinitel redukce vodorovné Unosnosti %Rhs 1.10
DimenzovaniPosouzeni patky na protlaeni
Normalova sila v sloupu = 9000.00 kN
Tlakovéa diagonéla na obvodu sloupu
Sila pfenesena roznasenim do zakl. pudy = 412.69 kN
Sila pfenaSena smykovou pevnosti ZB = 8587.31 kN
Uvazovany obvod sloupu Ug = 4.00 m
Smykové napéti na obvodu sloupu VEdmax = 2.21 MPa
Unosnost tlakové diagonaly na obvodu sloupu VRdmax = 5.28 MPa
Kriticky prafez bez smykové vyztuze
Sila pfenesena roznasenim do zakl. pudy = 3553.83 kN
Sila pfenaSena smykovou pevnosti ZB = 5446.17 kN
Vzdalenost prifezu od sloupu = 0.74 m
Délka prarezu Ugr = 8.97 m
Smykové napéti na prafezu VEq = 0.85 MPa
Unosnost nevyztuzeného prafezu VRdc = 1.30 MPa

VEd < VRd,c => VyztuZ neni nutna

Patka na protlaéeni VYHOVUJE
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209-00 most na c. i/75 nad zelezniénou vleckou v km 9,664 00 i—

Akcia: Dokumentéacia na stavebné povolenie G ‘
A ST

Nazev : Dimenzovani Faze : 1; Dimenzace : 1
__ Pldorys: ! Protlaeni - krit. prlifez:
o L)
; ...
| : 7] plocha zat, kiers
| : 7B pfenese smykem
470 : plocha: 8.61E+00m2
. % kriticky prifez
I délka: 8.97m
- .-A- L% ) 13 -'- - .I-A- _____
B - /—7 kontrolované prifezy
L 464 )

Navrh mostného zaveru

- teplota

Hodnoty su uvazované Tmax a Tmin boli od¢itané podla narodnej prilohy normy STN EN 1991-1-1-5.
Tppin = —26°C, Tyax = +40°C

Rovnomerné zlozky teploty mosta st od¢itané z obr.6.1 normy. STN EN 1991-1-1-
5/AC.
Tommin = =26 +4 = —=22°C  Topmax =40+ 4 =+44°C T, = 10°C

Area 0.495m?2
Perimefer: L624m

Zatazenie pre pohyb dilatacnych zariadeni:
Charakteristickd hodnota maximalneho rozsahu zloZky rovhomernej teploty — skratenie:

ATy con = To = Tomin + 10°C ATy con = 10°C + 22°C + 10°C = 42°C
Charakteristicka hodnota maximéalneho rozsahu zlozky rovnomernej teploty — prediZenie:

ATy exp = Temax — To +20°C = 44°C —10°C + 10°C = 44°C
Pri teplotnej osi pevné lozisko podpera 3, L1 = 50.6 m, L2 = 22.8 m a pri tepelnej roztaznosti
DT=1.10"1/°C, skratenie N.K. je 21 (10) mm a prediZenie 22 (10) mm.

Dotvarovanie

Hodnoty su uvaZzované podla narodnej prilohy a normy EN 1992-1-1.
E.=1,05xE,n=1,05x34 =35,7 GPa

. P A 0.495%10°
Nahradna vyska ho=2x—%=2x=—=—=214 mm
0
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VONKAJSIE PODMIENKY Rh= 80% PRE BETON ZA BEZNYCH ENVIROMENTALNYCH PODMIENOK
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G ‘ 209-00 most nac. i/75 nad zelezniénou vleckou v km 9,664 00
AR SLILT

> =0,00029

Pretvorenie betdnu  £¢¢(*,to) = @(,to) X g—z =2.05 X =

A L1y = gcc(,to) X Ly = 0,00029 x 50600 = 15 mm
A L24= gcc(,to) X L, = 0,00029 x 22800 = 7 mm

Zmrastovanie

€s= €t Ea
Kde e,4 (zmraStovanie z vysychania) podla

Bus (L, ts) =

(t - ts) _ (36500—7) -1
3 (36500-7)+0,04V214%
(t—ts)+0,04 |hd ( )

kn = 0,85- koeficient zavisly od ndhradnej vySky podla STN EN 1992-1-1, str.32, tab.3.3
€ca0= 0,026% - podla STN EN 1992-1-1, str.32, tab.3.2

Pomerné pretvorenie od zmrastovania

€ca (t) = Bas (L, ts) X knX €cq0= 1 x 0,85 x 0,00026 = 0,000221

Bas()=1- e 02VE =1 - 70236500 =1

Pomerné pretvorenie od autogénneho zmrastovania

£ca()=2,5 X (f4-10) x 10° = 2,5 x (35 - 10) x 10°® =0,0000625

€ca(t) = Bas(t) X €ca()=1 x 0,0000625 = 0,0000625

Pomerné pretvorenie od zmrastovania:

€cs= €ca t €ca= 0,000221 + 0,0000625 = 0,000284

AL1,= € x Ly = 0,000284 x 50600 = 15 mm
AL2,= g X L, = 0,00029 x 22800 = 7 mm

Pohyb mostnych zaverov

Pri opore ¢€.1: predizenie: 22 mm, skratenie: 21 + 15+ 15 =48, S73 mm

Pri opore ¢.4: predizenie : 10 mm, skratenie: 10+ 7 +7 =22, S33 mm
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