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1 MATERIALY
Beton  C35/45 f, =35MPa foq= accfy°—k = 0,85 = 19,833MPa

C )

frtkoos = 22MPa  fq = actfcti—z"’s =122 = 1,467MPa

fom = 3,2MPa
Pfedpinaci vyztuz Y-1860-S7-15,7-A
fox = 1860MPa foo1k = 1600MPa  fg, = 1660MPa
fa = feoxk _ 1600 _ 1399 304Mpa
Ys 1,15

Betonéariska vyztuz B550 B

f,) = 550MPa f g = ok _ 550

y ya == = 478,261MPa

2 KRYCI VRSTVA

- pro p fedpinaci vyztuz

Stupen vlivu prostfedi XF, konstrukéni tfida S6 100let.

C 2 Cpom Cnom = Cmin T AC dev

Cmin = MaX(Cminb; Cmindur + AC dury — AC durst — A€ duradd; 10mm) =
= max(106;60;10) = 106mm

AC dev = 10mm Cnom = 106 + 10 = 116mm

Navrzeno ¢ = 115mm

X = Bguct = 106mm
/. =>dg+5=16+4+5=21mm
= 50mm

-
¢ Pduct x

[~ |~ y = Bauee = 106mm
O Q >dg+5=16+5=21mm

> 40mm

- pro betona Fskou vyztuz

C = Cnom Cnom = Cmin T AC dev

Cmin = max(cmin,b; Cmin,dur T AC dury — AC dur,st — AC dur,add; 10mm) =
= max(18;60; 10) = 60mm

AC dev = 10mm Cnom = 60 + 10 = 70mm

Navrzeno ¢ = 70mm
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3 MAXIMALNI NAPINACI NAPETI

Opmax = Min(0,8fy ; 0,9f,011) = min(0,8 * 1860; 0,9 * 1600) = min(1488; 1440)
Opmax = 1440MPa

4  NAVRH ROZMERU

Podle doporu¢enych pomeéru tloustky a Sifky.

85 s 53
a o
m © O c © o
I I
NS B 3 & N
03 07505 75 05075 03
&
S T
e 2
t —
o = 4%
=25% o 25%. E =
| (18 ~1/2bn | ©
bn
‘ {173 ~ 1/2)a a5~ 8m {(1/3 ~ 112)a ‘
NavrZzené rozméry v metrech
03 075 05 7.5 03

25%.

25
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5 TVORBA VYPOCTOVEHO MODELU

5.1 Model pro zjednodusSené FeSeni

Porovnani tvaru modelu a realné konstrukce

MODEL
SKUTECNY TVAR
KONSTRUKCE

Rozméry modelu zadavané do programu Scia v mm

I 1900 .. 1000 || 1900 |

4 Too oo J

Schéma ulozeni

@] O O PEVNE LOZISKO
- JEDNOSMERNE POHYBLIVE LOZISKO
Q& VICESMERNE POHYBLIVE LOZISKO

- 4

TRAMY

Axonometricky pohled na model
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5.2 Model pro p fesny vypo €et

Porovnani tvaru modelu a realné konstrukce

MODEL_
SKUTECNY TVAR
KONSTRUKCE

Rozméry modelu v mm

, 1900 | 1000 |, 1900 |
100 1100

Schéma ulozeni

@] O O PEVNE LOZISKO
- JEDNOSMERNE POHYBLIVE LOZISKO

q} $ ﬂ} VICESMERNE POHYBLIVE LOZISKO

TRAMY

Axonometricky pohled na model
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5.3 Spolup usobici Si fka desky

L=085h [015(i+h| £=0Tk | h=015k+h
[ ! I, ' /.
b
b_,j -
befr = Ybett; + by < b .
eff = Xefri + bw - T I’ff’.»:'z’
besei = 0,2b; + 0,11y < 0,21, ! % :
begi < bj b, 5
elr,1 1 | t|| b- —--I l-q b : -

begr1 = 0,2 % 2 + 0,1 % 25,25 = 2,925m < 0,2 * 25,25 = 5,05m

befr1 = 2,925m < b; = 2m — begrs = 2m

befr, = 0,2 %2 + 0,1 % 25,25 = 2,925m < 0,2 = 25,25 = 5,05m
beff,Z = 2,925m < b2 =2m
befr2 = 2m

beff = beff,l +beff,2 + bw =242+1= S5m < S5m

befr = Sm
6. ZATIZENI
6.1 Stalé

Pro potfeby zjednodu3eného feSeni

Plocha | Objemové tiha | Charakteristickd hodnota
Na jeden tram AJm?] [KN/m?] zatizeni g
[KN/m™]

Deska + tram 3,034 25 75,85

Rimsa 0,465 25 11,625

Vozovka 0,375 24 9,0

Zabradli + svodidlo 1,0

Celkem 97,475
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Pro pfesny vypocet - ostatni stalé zatizeni

b Rimsa, zabradli a svodidlo uvazuji jako rovhomérné spojité
zatiZzeni na Sifce 1,25m
gxr = (11,625 + 0,5 + 0,5)/1,25 = 10,1KNm~2
Vozovka v tloustce 100mm
gy = 0,1%1%1%24=24KNm™?

1250

6.2 Nahodilé — dopravou

Roznos soustfedénych zatizeni pro LM1

Soustfedéna zatizeni od tandem systému se roznasi pod uhlem 45°do
stfednicové roviny desky.

3000 ) 3000 1500
2y Q4 1 Q2 Q21:
lsoojso0] 2000 |

. |
[ w8 | e8|
D 957 | 986 | |
& |
o m -
o ) | 517 515;
T gl 8] )
a75 | 990
= ! s
|: qS =+ | Q4 I :|
|

Spojita rovnomérna zatiZzeni:

q; = Q;/A; = 150/(0,952 * 0,966) = 163,109KNm ™2
qz = Q;/A, = 150/(0,986 * 0,985) = 154,447KNm ™2
qs = Qz/A; = 100/(0,975 * 0,956) = 107,285KNm ™2
qs = Q,/A, = 100/(0,990 * 0,998) = 101,213KNm 2

10
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Roznos soustfedénych zatizeni pro LM3

|
& |
)
r‘-‘-I
T
= ©
< ©
o < |
<
2| |
I~
I

Spojité rovnomérné zatiZzeni:
qs = Q,/As = 200/(3,304 = 0,734) = 82,470KNm 2

Pro zjisténi obalek vnitfnich sil je nutné zadat do vypocltového softwaru
pohyblivé zatiZzeni pomoci Sablony zatiZzeni vytvofené ze spojitych zatiZzeni
od jednotlivych kol a dopravniho pruhu.

Sablona zatizeni — model LM1, pruh 1

x
E Entita1 -0_.. o
. 154 447 Emin > ]
Sila [kM/m™2] 164 447
0936 Pozice 1 [m] 0,000
Pazice p1 [m] 1.473
— T Pozice #2 [m] 0,985
0493 Pazice p2 [m] 0493
. Opakovatx(n] 1
0517 Opakovaty [n] 1
| -163.100 -16%.109 E Entita?-0...
St z =
0952 Sila [kM/m™2] | -163.103
Paozice =1 [m] 0003
v — Pozice y1 [m] -1.489
| § | § ‘L Prozice #2 [m] 0,975
! = o i =2 Pozice y2 [m] 0517
ki Opakovat s [n] 1
I L THr | i i
Ok I Storno

11
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Poloha jednotlivych dopravnich pruhu

b 2050 750 |
W s00] |

LM1.1 LM3 LM1.2

LM1.1 — dopravni pruh pro model zatizeni LM1, tandem systém v pruhu 1
LM1.2 — dopravni pruh pro model zatizeni LM1, tandem systém v pruhu 2
LM3 — dopravni pruh pro model zatizeni LM3, zvlastni vozidlo

Konkrétni hodnoty spojitych rovhomérnych zatiZzeni

Spojita zatiZzeni jsou zadana v celé ploSe mostu.

. 750 1“5001“ 3000 - 3000 ' 1500 1“500'\“ 750

£

SKNm 6KNmM?

= o R ANV AN e e i P S G

6.3 Kombinace U ¢éink u zatizeni

- pro mezni stav unosnosti
6.10 Ve, Gkj +YrP+VYg1Gkit ¥ YaiWo.i G,
6.10a 3V, Gkj +Yr P+ Yo1 Wo1 Gkit ¥ Ya.iWo.i G,
6.10b 38 Ve, Gk +Yp P+ Vo1 Gki+ 2 Yo.iWo,i Gk
- uvazuji méné pfiznivé hodnoty ze vztaht 6.10a ,6.10b

12
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- pro mezni stavy pouZzitelnosti
- charakteristicka kombinace ) Gy + Py + Gy
- ¢asta kombinace > G+ Pu+ o, Gyii
- kvazistala kombinace Y Gyj+ Pt wa Gy

- POZN.: zatiZzeni dopravou se uvazuje jako jedno nahodilé zatiZzeni

13
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7 PODELNY SMER

7.1 ZjednoduSené ru ¢€ni feSeni

Napéti v Case Zivotnosti a v ase napinani s odhadnutymi ztratami

pfedpéti, uvazuji kratkodobé i dlouhodobé ztraty po 10%.
Opmo = 0,90, max = 0,9 x 1440 = 1296MPa
Opmew = 0,90, mo = 0,9 x 1296 = 1166,4MPa

7.1.1 Prahyby od jednotlivych slozek zatizeni

LM1 — tandem systém v 1. pruhu

Tram 1 7,35 (7,35/10,63)*100=69,1%
100%=7,35+3,28=10,63
Tram 2 3,28 (3,28/10,63)*100=30,9%

14
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LM1 — tandem systém v 2. pruhu

Tram 1 3,04 (3,04/7,05)¥100=43,1%
100%=3,04+4,01=7,05
Tram 2 4,01 (4,01/7,05)*100=56,9%

LM1 — UDL v 1. pruhu

Tram 1 5,22 (5,22/7,54)*100=69,2%
100%=5,22+2,32=7,54
Tram 2 2,32 (2,32/7,54)*100=30,8%

15
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LM1 — UDL v 2. pruhu

Tram 1 2,17 (2,17/4,99)*100=43,5%
100%=2,17+2,82=4,99
Tram 2 2,82 (2,82/4,99)*100=56,5%

LM1 — UDL v 3. pruhu

Tram 1 0,31 (0,31/1,26)*100=24,6%
100%=0,31+0,95=1,26
Tram 2 0,95 (0,95/1,26)*100=75,4%

16
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LM3 (v excentrické poloze)

K

x

Tram 1 15,16 (15,16/27,82)*100=54,5%
100%=12,66+15,16=27,82
Tram 2 12,66 (12,66/27,82)*100=45,5%

7.1.2 Vysledné hodnoty zatiZeni

Hodnoty ziskam vynésobenim intenzity zatiZeni procentualnim podilem
pfenosu jednotlivych sloZzek zatizeni.

Tram 1
QgrLm1 = 300 % 0,691 + 200 * 0,431 = 293,5KN

Qeims = 9% 3% 0,692+ 6 %3 % 0,435+ 3 % 1,5 % 0,246 = 27,621KNm™*
Qrch = 3 * 0,75 = 2,25kNm™!

Qxrmz = 200 % 0,545 = 109KN

Tram 2
Qk,LMl =300%0,309 + 200 * 0,569 = 206,5KN

dxLM1 = 9%3%0,3084+6%*3%0,565+3%15%0,754 =21,879KNm™1
Qreh = 3 * 0,75 = 2,25kNm™!
Qxrmsz = 200 % 0,455 = 91KN

Vice zatizenym tramem je trdm 1 (pod prvnim zatéZovacim pruhem).

17
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7.1.3 Vnit/mi sily na prutovém modelu

Od LM1
Qy Q
a
12,625 1,2 11,425
25,25
Ra,k

Pro tandem systém
XMjp =0

Rax * 25,25 — Qy * (12,625 + 11,425) = 0
Rax = Qi * (12,625 + 11,425)/25,25 = 293,5 * (12,625 + 11,425)/25,25 = 279,551KN
My/21s = Raj * 12,625 = 279,551 * 12,625 = 3529,331KNm

Pro UDL

My 2upL = 1/8(AkLm1 + dken) * 12 = 1/8 % (27,621 4 2,25) * 25,25% = 2380,579KNm

Vysledné hodnoty

MgiLmi = Myz1s + M)z upr = 3529,331 + 2380,579 = 5909,910KNm

Mgk = 1/8 * gy 12 = 1/8 x 97,475 * 25,25% = 7768,301KNm

od LM3
OXQ | w3
1,511,5|11,5[1,5(1,511,5|11,5|11,5
| J B L 2 J L L
§§ 12,625 12,625
25,25
Ra K

18
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Pro kolove tlaky
Rakx = XQkLm3/2 = 9+ 109/2 = 490,5KN

Ml/Z,Qk = Ra,k * 12,625 - Qk,LM3 * (6 + 4-,5 + 3 + 1,5)
=490,5+%12,625—-109* (6 + 4,5+ 3+ 1,5) = 4557,563KNm

Ohybové momenty od jednotlivych zatiZzeni
Mgr = 7768,301KNm

qu,LMl = 5909,910KNm
Mgk M3 = My/zqk * @ = 4557,563 * 1,25 = 5696,954KNm

Mgkimi = 5909,910KNm > Mgk LMz = 5696,954KNm

Pro navrh pfedpinaci sily je rozhodujici vétsi z momentd Mgk Lm1

7.1.4 Prarezové charakteristiky

2000

750
1125

| 1000 |

_ YA; * 74 _ 5%0,36+%1,305+1%1,25%0,563+0,1*1,125%0,75
VA (5%0,36+1* 1,25+ 0,1 = 1,125)

Z

= 1,009m

1 1
Iy=2(ﬁ*bi*hf+Ai*zf)=E*5*0,363+5*O,36*(1,305—1,009)2+

+—%1%1,125% + 1 1,125 * (0,563 — 1,009)2 + 2 * (5 * 0,1+ 1,125% +

+0,5%0,1* 1,125 (0,563 — 1,009)?) = 0,5355m*
I, 05355
M7, 1,000

oy 0,5355

" h-Z, 1,125+0,36— 1,009

=0,531m3

=1,125m3

W»

A=5%036+1%1,1254+0,1% 1,125 = 3,0375m?

360

19
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7.1.5 Néavrh p fedpinaci sily

Pro navrh pfedpéti je pouzita metoda vyrovnani zatiZzeni, kdy je pfedpétim
vyrovnano 70% veSkerého zatizeni.

qu,LMl = 5909,910KNm

1 , 8+ M
M=§*q*l -q= B
_ 8%5909,910 _ 3
Jk —W— 74,156KNm

p =07 (g +qe) = 0,7 * (97,475 + 74,156) = 120,142KNm™!

g 8
| 25,25 |
‘ N*tga p N*tga
N % T T T T T T T T 7 N
I 25,25 |
_pl? 120,142 % 25252 11466 772KN
8f 8 * 0,835 N ’
Npeo = 11500KN
N, = Npo _ 11500 _ 12777,778KN
P07 1010 1-0,10 ’
7.1.6 Napéti od jednotlivych zatiZeni
Od stalého zatizeni
_ Mg 7768301% 1073 ©14.630MP
T T 0.531 =T a
_ Mg 7768301% 1073 £ 905MP
2=, T 1125 =7 a

Od vlastni tihy

1 1
Mgk, v = g% BV 12 = 3" 75,85 * 25,252 = 6044,889KNm

20
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Mgy  6044,889 * 1073

= BV = +11,384MP

%17 T, 0,531 4
_ Mgy _ 6044889107

2%, T 1125 U

Od nahodilého zatizeni — charakteristicka kombinace

_ Mg 5909910 * 1073

- ak = +11,130MP
1T, 0,531 * 4
_Mge _5909910+107%
2= T T 1125 Y a

Od nahodilého zatizeni — ¢astd kombinace

MI/Z,TS = 3529,331KNm
My/5up = 2380,579KNm

My = Myors * W+ My upL * U = 3529,331 * 0,75 + 2380,579 * 0,4 = 3599,230KNm

Maiy _ 3599,230 x 10~

_ = +6,778MP
1T, 0,531 * 4
M 3599,230 * 103
= akw = ! = —
0, = w, 1125 3,199MPa

Od pfedpéti v Case t.

Npe * 0,835 _ 11500 * 1073 % 0,835

M= 0531 = —18,084MPa
Npoo * 0,835 11500 1073 % 0,835

o= = 1125 = 48,536MPa
Npo 11500 % 1073

OLaN =g = 3375 = ~3/786MPa

Od predpéti v Case t,

Npo * 0,835  12777,778 + 1073 * 0,835

Oo1M = Wi 0531 = —20,093MPa
Npo * 0,835 12777,778 1073 % 0,835
O2M = W, = 1125 = +9,484MPa
N, 12777,778 %1073
012N = A = 30375 = —4,207MPa

21
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7.1.7 Mezni stav pouZitelnosti - omezeni nap  éti
Casta kombinace v gase t.

STALE PREDPETI NAHODILE

-6,905MPa  -3,786MPa +8,536MPa
O ;

-3,199MPa  -5,354MPa

4

—
A — &
+14,630MPa  3.786MPa -18,084MPa 46.778MPa -0.462MPa
Oc1 < 0
0c.1 = —0,462MPa < 0
Charakteristicka kombinacev ¢ase t.
STALE PREDPETI NAHODILE
-6,905M Pa ) _-S,TBSMPa_ +8,536M Pa ) ___-5,253MPa_ ) -7,408MPa
= = 4
+14,630MPa -3,786MPa -18,084MPa +11,130MPa +3,890MPa
Ocz < 0,6fcx
0q, = —7,408MPa < 0,6f,, = 0,6 * 35 = —21MPa
Charakteristicka kombinacev ¢ase t,
VLASTNI TIHA PREDPETI
-5373MPa  -4,207MPa +9,484MPa -0,096MPa
2 \-F
+= + =
——
=7
+11,384MPa -4,207MPa -20,093MPa -12,916MPa
Oc1 < O,6fck

0.1 = —12,916MPa < 0,6f,, = 0,6 * 35 = —21MPa
Oc2 < fctm

Ocz = —0,096 < form = 3,2MPa
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7.1.8 Uréeni po ¢tu kabel a
Plocha a pocet lan
Npo  12777,77812

A req = - —9,8594 % 1073
prea =G o 1296+ 10° i
A 9,8594 x 1073
__fApreq 7 _
"TTA,, | 150x106 65,73

Navrzeno 66 lan/ tram
21*2+12*2
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7.2 PrFesny vypo ¢et

7.2.1 Navrh trasovani kabel a

1,612m 1

1,100M  fe— !

—_—_ |

R=4 TTe—s R=45m = !

0325m |— 13 4OMW=3,538° t=1,388m ——— IEMW=7.658° t=3 005m w
0.000m | P - - - - - - - i

| 3005 | !

& 3 & E |

8 8 ~ i |

o - ol L3 |

: & o :

£ £ £ £ !

[=] [ (=] 7] [

= - <~ |

] 3 3 3 ‘

S 3 3 @ |

A i i |

7.2.2 Prarezové charakteristiky

<
N§
A. = 3,0357m?
0,081\? 0,106\°
Agy = (T) 1 = 0,005153m? Agp = ( ) * 1 = 0,008825m?
Agq =2%0,008825 + 2 % 0,005153 = 0,028m?
A = Ao — Ag = 3,0357 — 0,028 = 3,008m?
dg; = 0,155m
dg, = 0,168m
2Aq; * dgq + 2Agy *dgp 2 % 0,005153 % 0,155 + 2 * 0,008825 * 0,168

4= A = 0028 =0,163m

z. = 1,033m z Autocadu
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CAcxze+Agrdg  3,0357 1,033 +0,028 x 0,163
Zear = Ao - 3,008

Zeor = Zeir — h =1,575-1,041 = 0,534m
€pr = Zeir — dg = 4,041 — 0,163 = 0,878m

= 1,041m

I4 = 0,5804m* z Autocadu
Iy = Y[Ag; * (dg; — dg)?]=2%(0,005153*(0,155-0,163)2+2*(0,008825*(0,168-
-0,163)2=1,0996*10-6
AcAq(Zerr — dg)?

lep=1c—1q— A
Ccr
e 3,0357 * 0,028 * (1,041 — 0,163)? 4
= 0,5802 — 1,099« 107° — = 0,5585m
3,008
_ ler _ 05585 _ 3
Weip = e = roa = 0,536m
I.,. 05585

Wepp =— = = 1,046m3

c2r = . 0,534 m

_ Wepr 1,046 _ Weir 0,536

Jir = A 3008 0,348m Jor = A 3008 0,178m

7.2.3 Casovy harmonogram vystavby

Most bude pFfedepnut 1 mésic po vybetonovani, zatiZzeni svr8kem bude
pusobit po 7 mésicich a do provozu bude uveden po 9 mésicich. Doba
oSetfovani betonu bude 5 dni.

7.2.4 Kréatkodobé ztraty p Fedp éti

Kratkodobé ztraty jednotlivych kabell viz pFiloha ¢islo 9.7 a 9.8

1, Tfenim
N5« A0puc/2) + Mp +aOpuqtjz) 12 % 2 % (—14,92) + 19 * 2 * (—29,16)
A9 pu(/2) = ny = 62
= —23,648MPa

2, Pokluzem

N +A0psi(y2) + Mp«aOpsiqyzy 12 % 2% (—46,37) + 19 * 2 + (—43,99)
np 62
= —44,911MPa
3, Postupnym napinanim
Pmsi(/2) = OpsiAp = 1371,441 % 103 % 62 * 150 * 107¢ = 12754,401KN
Opsl = OKOT — a0 pu(l/2) — a0 psi(l/2) = 1440 — 23,648 — 44,911 = 1371,441MPa

AO psi(l/2) =

- _ «10-3
20 cp(ty = 2 (P myely) = T 0~ 12754,401 5 107« 0,878%=
=-14,072MPa
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Mg, K*e 5998,989+10~3x0,878
A g () = —BOKCPT = 9,431MPa
cgo(t) Ier 0,5585

AG C(t) == AG Cp(t) + AG Cgo(t) == _14',072 + 9,4’31 == —4,461MPa

np=1 _ 62-1

6= — = 0,492
2n, | 2+62
AO c(t) * O —4,641 % 0,492
AO petg1 = Epﬁ =195 % By E— = —13,096MPa

4, Relaxaci vyztuze
N +A0pr(/2) + Np+aOpr(tyzy) 12 % 2% (—4,83) + 19 * 2 + (—4,23)
n, - 62
= —4,462MPa

AC pr(l/2) =

5, Celkem
Opmo(l/2) = Okot — AC pu(l/2) — A9 psi(l/2) — A0 petgt — A0 pr(l/2) =
= 1440 — 23,648 — 44,911 — 13,096 — 4,462 = 1357,422MPa .....5,73%
Z programu Scia
Opmo(/2) = 1370,518MPa

7.2.5 Dlouhodobé ztraty p redp éti

1, Smrstovanim betonu

Vysychéani
hy = 22 = 230357 _ y 859;m >500mm— k,=0,7 009
u 7,064
u=1903+1,129 + 1+ 1,129 + 1,903 = 7,064m
1803 —_ .
C 20/25 40/50 60/75 i 5 |8
€cq o[%o] 0,30 0,24 0,19 o
Pro C35/45 cqq = 0,30 — =222 (35 — 20) = 0,255
t—tg
Bds(t,ts) = — Bds(ti,to) = Bds(ti,ts) - Bds(to,ts)
(t—ts)+0,04J;g
5 te — to 36500 — 5 097315
ds(teorts) = = — ==0,
(t—t)+ 0,04 [n3 (36500 —5)+004~ V859

to — tg 285

Bas(tots) = = 0,02233

= _ 3
(ty—t,) +004 03 (28 5) + 0,04 x /859

Bds(teo,ts) = Bds(teo,ts) — Bds(to,ts) = 0,97315 —0,02233 = 0,9508
Ecd(teorte) = Bds(tw,to)knscd,o =0,9508 %« 0,7 * 0,255 = 0,170%0

26



Navrh trAmového mostu o jednom poli Jan Fojtu

Autogenni

Eca(t~0) = Bas(®€cd,o0 Beat~0) = 1 — e~ 02Vt

€cao = 2,5(fcx — 10) * 107 6=25%(35—10)*107° = 0,0625%0
Bas(teo te) = Bas(te) — Bas(ty) = (1 - e—o,zﬁ) - (1 - e—o,z\/ﬁ)

— (1 — e—0,2V36500 ) —1—e025 = 347
sas(too,to) = Bas(tw,to)sca,oo = 0,347 * 0,0625 = 0,0217%0
ECS(too,to) = ECd(tw,to) + Sas(too:to) = 0,170 + 0,0217 = 0,1917%0
AOp's = Ecs(tooto) Ep = 0,1917 * 1073 % 195 x 103 = —37,382MPa

2, Od ostatniho stalého zatizeni v Case t,

Mg, k*€pr . Ep _ 1725,193*10_3*0,878

1% _ 15,555MPa
Ier Ecm 0,5585 3

A0 pctgl =

AP metg1 = A0 petgt * Ap = 15,555103 % 62 * 150 1076 = 144,662KN

3, Dotvarovanim betonu

Interval (t., to)

By = 1,5[1 + (0,012Ry) *¥]hy + 250 = 1,5[1 + (0,012 * 80) 8] x 859 + 250 = 2156,469
BH < (X31500

oz = [—] [ = 0,902

fcm

2156,469<0,902*1500=1353 rozhoduje mensi hodnota

B [ te — to ]°'3 B [ 36500 —28  1%°
Betteote) = By +tw—tol (1353436500 — 28
Z grafu v pfiloze 9.9 plyne @) = 1,65
P(teoty) = Pt * Pelteot) = 1,65 % 0,969 = 1,632

= 0,969

Interval (t., tg)
By = 1,5[1 + (0,012Ry) *8]hy + 250 = 1,5[1 + (0,012 * 80) 18] x 859 + 250 = 2156,469
By < a31500

= [f_ = 0,902
cm
2156,469<0,902*1500=1353 rozhoduje mensSi hodnota
[ te—tg 17 1 36500-196 1>° 0,089
Be(tuaity) = By + too ~ 1353+ 36500 —196]

Z grafu v pfiloze 9.9 plyne @) = 1,5
Pt ty) = Pltto) * Be(too ty) = 1,0 * 0,989 = 1,484
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2
“'m,0 _Pm,O * €pr n Mgok * €pr _

A9 pQe(to) = Acr - Ier Ier
—12624,025 12624,025 * 0,8782 4 5998,989 * 0,878 10-3
= —_ *
3,008 0,5585 0,5585
= —12,191MPa
_ —AP metgl AP metg1 * e]%r Mglk * €pr _
a9 ch'(tg) B Acr Ier ler B
—144,662 144,662 = 0,8782 4 1725,193 0,878 0-3
— — *
3,008 0,5585 0,5585
= 2,464MPa
_ A0 pac .. -12,191
AO pc'(to,tg) = (p(too:tg)KEp = 1,484T 195 = —103,760MPa

- —AG pQc E,=1 632—2’464 195 = 23,063 MP
AD pc'(tote) = Plteorto) Ecm p— = 34 T ?

4, Relaxaci oceli
AO pr = k.o pr

Kr(teo te) = Kr(tooty) — Kr(to )
t >0,75(1—p.)

Ke(ty to) = —0,66 % 1073 * p1ggq * %0 (M

=—0,66%10"%%2,5 9'09*0'737( ) = —4,564 1072
O pr = O kot — A0 pu — A0 ps1 = 1440 — 23,648 — 44,911 = 1371,441MPa
opr 1371441 0737
u = = = B
fok 1860
t 0,75(1—}1)
Kr(ty ) = —0,66 % 107 % pyggq * €70 (m) =
672 1 075(1-0,737)
= —0,66 * 107> % 2,5 * e209:0.737 (—) =—1,239%1072
Kt tg) = —4564 * 1072 — (—1,239%1072) = —3,325 * 1072
A pr = —3,325 * 1072  1371,441 = —45,600MPa
5, Od nahodilého zatizeni v Case t,
M ch*€pr E 5959,721x1073x0,878 195
AO pctq1,LM1,char = —MLNI[; L ﬁ = 0.5585 oy 53,734MPa
M c*epr  E 3641,673*1073%0,878 195
A0 pctql,LM1,tasta — —qlLTZ 2 % ﬁ = 0.5585 * L= 32,834MPa

Mg, LM3*€ E 5703,836+1073%0,878 195
AC petqiLM3 = — i —— = = +— = 51,427MPa
pctal, Ier Ecm 0,5585 34
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7.2.6 Vysledné hodnoty ztrat

BpAp _195¢62+150+107°
= *
Ver TR, 34 % 3,0357 '

mA
3,0357 ) _y
vcr<1+ epr)— 1,757 * 1072 <1+0,58020’878 )=8,844*10

E
ScsEp + 0,8 * AO pr + ﬁcp(t,ti) A0 pQc’

AG p,c+r+s(t;,x) = 1+ L|JC,I‘(1 + O:S(P(t,ti))
—37,382 + 0,8 * (—45,600) + 23, 063 —42,565MP
O pctr+s(tgl/2) = 1+8844+«1072%(1+0,8x1 484) !

_ —37,382 + 0,8 x (—45,600) — 103,760
A9 petrtstenl/2) T 71178844 % 102 % (1 + 0,8 * 1,632)

to: Gpmo = 1357,422MPa

= —147,538MPa

tg: Opmo + A0 petrisiigl/z) = 1357,422 — 42,565 = 1314,857MPa
tf: Ogmo + A0 petgr = 1314,857 + 15,555 = 1330,412MPa
too: Opmo + 40 petgt + 40 pretris(iol/z) = 1357,422 + 15,555 — 147,538 = 1225,459MPa
t5: Opmeo + A0 petqr = 1225,459 + 53,734 = 1279,193MPa
1225,459 + 32,834 = 1258,293MPa
1225,459 + 51,427 = 1276,886MPa

1357,422MPa 1225,459MPa............9,72%
Do kombinace v softwaru v€etné ztraty postupnym napinanim
1370,518MPa 1225,459MPa............10,58%

Casovy priibéh ztrat

¢ G.=1357.422MPa

G,=1330,412MPa

a,=1314/857MPsa
a.=1278,139MPa
o,=1276 886MPa
o, =1258,293MPa
<, =1225,458MPa

t. t, t. tas{
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7.2.7 Mezni stav pouZitelnosti

Pm.t0o= Om0A,=1357,422*10°*62*150*10°=12624,025KN

Pm.te= Om=Ap=1225,459*10°*62*150*10°=11396,767KN
Pit.sup=r-Pm10=1,0*12624,025=12624,025KN
Ptinf=r-Pm-.=1,0%*11396,767=11396,767KN (proveden protokol o napinani)

Omezeni nap éti
Prubéhyvnitfnich sil od jednotlivych zatizeni viz pfilohy €islo 9.1 a 9.2
Cas napinanit,

- dolni vlakna

N, M, Mg / 099x12745813 099+11091,004 5998989\
O =—— —— = (— — + ) *
AT TR T W, wy 3,008 0,536 0,536
= —13,491MPa

- horni vlakna
N, M, M, ( 0,99 * 12745,813 0,99 x 11091,004 5998,989)
+———"=(- *

Aer Wy W,y 3,008 * 1,046 1,046
= —7,302MPa

ccz
Oc1 < 0'6fck
6e1 = —13,491MPa < 0,6f4 = 0,6 * 35 = —21MPa
0c2 < fetm

O = _7,302 < fctm - 3,2MPa

Cas zivotnosti t . charakteristickd kombinace C..
- dolni vlakna

N, M, Mg ( 0,89 x12745,813 0,89 x 11091,004 13683,903)
+ =|— — *

v __F + -3
3,008 0,536 0,536

Oc1 = A Wy Wq
= +3,192MPa

- horni vlakna

-3

Np 4 M, Mgk ( 0,89 x 12745,813 4 0,89 * 11091,004 13683,903)
= —— _— = | — —_— *
O =T W, W, 3,008 1,046 1,046
= —14,50MPa
O-<:2
Oc2 < 0,6fck
o

0q; = —14,50MPa < 0,6f;, = 0,6 * 35 = —21MPa
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Cas zivotnosti t . ¢asta kombinace

- dolni vlakna
N

= A T W, W, 3,008

x* 1073 = —1,089MPa

- horni vliakna
N

p % N Mpky1 (_ 0,89 x12745,813 B 0,89 x11091,004 11365,854)

0,536 0536

A Wy W»

1073 = —12,281MPa

Oc2 = 3,008

0'C1£0

Gey = —1,089MPa < 0

Cas zivotnosti t . kvazistala kombinace

- doIni vldkna

p % 3 Mpky1 (_ 0,89 x12745,813 0,89 x 11091,004 B 11365,854

1,046 1,046 ) *

CcZ

0-51

Ao wp Wy 3,008

* 1073 = —7,878MPa

- horni vlakna

p ﬂ N Mpky2 (_ 0,89 x12745,813 B 0,89 x11091,004 7224,182

0,536 * 0536 ) *

Np Mp  Mpygyz ( 0,89 x 12745,813 0,89 * 11091,004 7224,182)
Ocz A, wy w, 3,008 1,046 1,046
1073 = —8,799MP
% a 002
O¢ < 0'45fck
0. = —8,799 < 0,45+ 35 = 15,75MPa
V pfedpinaci vyztuZzi
o, < 0,75f, Kk
p p g,
1357,422MPa < 0,75 * 1860 = 1395MPa
Oc < fetef feter = fetm = 3,2MPa

3,192MPa < 3,2MPa — Neporuseny prirez

Omezeni trhlin

Pro tfidu prostfedi XF - poZzadavek stavu dekomprese pro ¢astou kombinaci

Z ptfedesSlého plyne, Ze trhliny od ¢asté kombinace zatiZzeni nevzniknou.
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Omezeni pretvo Feni

Prabéhy pruhybu od jednotlivych zatiZzeni viz pfiloha ¢islo 9.6

Prahyb v €ase napinéanit, od

-vlastni tihy

Vstgo = +21,0mm

- pfedpéti (oo,s je hodnota ze softwaru, o,mo je skute¢na hodnota napéti)

Opmo _ 1357,422
oos 1370518

Vsepo = —41,7 ¥ 0,9904 = —41,3mm zohlednéni ztraty postupnym napinanim

= 0,9904

Vsto = Vstgo T Vstpo = 21,0 — 41,3 = —20,3mm
Prahyb v €ase Zivotnosti t . od
-vlastni tihy
Vstgo T Vitgo = Vst,go T Vstgo * @(toty) = 21,0 + 21,0 % 1,632 = 55,27mm
- ostatniho stalého
Vstgl T Viggt = Vstg1 T Vstg1 * Pt ty) = 6,1+ 6,1%1,484 = 15,15mm
- pfedpéti
. 3 3
0 =0y — Z(GO — 04,) = 1357,422 — ” * (1357,422 — 1225,459) = 1258,450MPa
Opmo _ 1258,450 0918
oos 1370,518
Vsip = —41,7 * 0,918 = —38,29mm

Vstpo T Vitp” = Vstpo T Vstp * @teoty) — 41,3 — 38,29 x 1,632 = —103,79mm
-zatizeni dopravou

Vstq = 18,6mm

Vit = Vstgo + Vitgo + Vstg1 T Viggt + Vstpo + Vigpr = 55,272 + 15,152 — 103,79
Vit = —33,37mm

Vitgo * Vigp: = 21 * 1,632 — 38,29 * 1,632 = —28,22mm

Vit,g0+Vit,p

L

L

-20,3

I

éast
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7.2.8 Mezni stav tnosnosti
Prabéhy vnitfnich sil od zatizeni viz pfilohy ¢islo 9.3 a 9.4
V Case Zivotnosti t. , v I/2 rozpéti, charakteristickd kombinace zatizeni
Zakladni napéti

Ngx Mg 11603,553 3769,544 0,878
Ope = TRt o T <_ 3008 05585

) * 1073 = 2,067MPa

E 5
090 = Opt — ——0pe = 1279,193 — * 2,067 = 1267,338MPa
Ecm 34

Vnitfni sily

Ngq = 11673,533KN

Mgq = 6997,626KNm
Mgqg 6997,626

°Bd = N,y T 11673533 200
VysSka tlacené oblasti
L0 _ Obo _ 1267338 199%,
PP E, 195%10%
foa  1391,304
Epd = E_p =052 105 = 7,135%0

A0 = fpq — ogoo = 1391,304 — 1267,338 = 123,966MPa

UvaZuji pracovni diagram pfedpinaci vyztuZe se stoupajici vétvi

€cu = 3,5%0 €ud = 20%o0 5
Ngg = N >
Ed Rd g g
Ngqg = Fee — AFpl - AFpZ CD’. o
Fee = Ace * feq — _7‘_7j‘:¥
A o I-I'?__
Acc = Accobd + Accir A.=0,039150m* | | A=0,157531m* @
. | o
Acc = (X *0,8 — htr) *5 + Acc,tr ". | S
Acctr = Agr + Agz = 0,196681m?2 —
AFp1 = a0p1 * Ap1 AFp2 = a0p2 * Apz
20p1 = fpi/YB— 634, = 1860/1,15 — 1267,338 = 350,053MPa
Bk _ d
Ys P
A0 p2 = A0+ m * (ep2 — (epa — £p))
Apl =12%2%150%10— 6 = 0,0036m2 Apz =19%2%150%10 — 6 = 0,0057m2
Fee = Ngq + AFpl + AFpZ
_ Ecu * (hy —x)
LT
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1407
1419

_Ecu* (h —x) | ‘
fp2 = X oo oo

Postupnym volenim hodnoty x tak, aby byla splnéna silovd podminka
rovnovahy je zjisténo, Zze x =0,250m
€u*(hy —x) 3,5%(1,419 - 0,25)
= = = 16,3669
p1 X 0,25 ,366%o0
€p1 + €p < €4q
16,366 + 6,499 = 22,865%0 > 20%o0

Neni splnéna podminka maximalniho pomérného pfetvofeni ve vyztuZi,
proto je nutno uvazovat, Ze pomérné pfetvofeni v betonu bude mensSi nez
hodnota €.,=3,5%0 a dojde k tlakovému poruSeni viz pfiloha ¢ 9.11

Volim g5, = g, — gp = 20 — 6,499 = 13,501%o

€

Postupnym volenim zjistim, Ze x =0,24977m

_ Epr*X 13,501 % 0,24977
fou =, — %) (L419 — 0,24977)

£p1 13,501
&2 = (= 2 7% T {19 -0,24977)
A0 p1 = 350,053MPa
T — 1391,304

A0 p2 = 123,966 + = 20— 6,499 * (13,362 — (7,135 - 6,499)) = 347,618MPa

aFp1 = 350,053 103 % 0,0036 = 1260,191KN
aFp2 = 347,618« 103 % 0,0057 = 1981,422KN

= 2,884%o0

* (1,409 — 0,24977) = 13,362%0

Ace = (0,24977 0,8 — 0,08875) *5 + 0,03915 + 0,157531 = 0,752m?
F.. = 0,752 % 19,833 » 103 = 14915,143KN

Npq = 14915,143 — 1260,191 — 1981,422 = 11673,533KN = Ng4
Accobd = Ace — Acer = 0,752 — 0,1967 = 0,555m?

— Atrl (Ztrl + htr) + AtrZ (Ztrz + htr) + Acc,obd (Acc,obd/z)

Ceg
ACC

~0,03915 * (0,0184 + 0,08875) + 0,157531 * (0,0294 + 0,08875) + 0,555 * (0,555/2)

- 0,752

=0,0772m

Zee =h—27¢ —x%0,8 + ¢ = 1,575 - 1,041 — 0,24977 « 0,8 + 0,0772 = 0,411m
Zc1 = 0,889m Zep = 0,876m

Mpq = FecZee + aF p1Zer + aF paZez = 14915,143 % 0,411 + 1260,191 + 0,889 + 1981,422
% 0,876 = 8991,436KNm

Mpg = 9881,436KNm > Mgq = 6997, 626KNm
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7.2.9 Smyk

Prabéhy vnitfnich sil viz pfiloha ¢islo 9.4

Uréeni rozhrani vzniku trhlin
- doIni vldkna

Nea | M ( 10650,406 —3056,859) 10°% — —0240MP
= — = | — * = —
Ot =T T W, 3,008 0,536 ’ a
- horni vlakna

Ngg Mg _

10650,406 —3056,859

2 =" Acr chr - < 3’008

prafez 1/8 rozpéti
- dolni vlakna

Nea , Mg _ (_ 11485,908
3,008

GCl = — =
Acr chr

- horni vlakna

GCZ = — — =
Acr chr

prufez 2/8 rozpéti

- dolni vlakna

Ngqg Mgg _( 11485,908
3,008

1,046
1335’250) 1073 1,330MP
* = —
0,536 ’ a
1335’250) 10-3 = —5,095MP
* = —
1,046 ’ a

Nea , Mg _ (_ 11566,907 4022,062
3,008

Oc1 = —
Acr chr

- horni vlakna

-3 _
0.536 ) *107° = +3,652MPa

Ngq MEd_( 11566,907 4022,062
- 3,008

o 2 = — -

€ Acr chr
prafez 3/8 rozpéti
- dolni vlakna

-3 _ _
1046 )*10 = —7,691MPa

Neg MEd_( 11669,862 6021,845
3,008

GCl = — =
Acr chr

- horni vlakna

_3 —
0.536 ) * 10 +7,346MPa

Neg MEd_( 11669,862 6021,845
3,008

Opp = — =
€z Acr chr
prufez 4/8 rozpéti

- doIni vldkna
N M
Ed  MEd _

11673,533

-3 _ _
1046 )*10 = —9,637MPa

6997,626

VLA ( 3,008

- horni vlakna

-3 _
0.536 ) *107° = 4+9,164MPa

Neg MEd_( 11673,533  6997,626
3,008

GCZ = — =
Acr chr

1,046

) * 1073 = —0,618MPa

) * 1073 = —10,571MPa
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-9,240
-1,330

+3,652

+9,164

NEPORUSENY PORUSENY

PRUREZ

Statické momenty
S\=A*z,=1,798*0,304=

=0,574m?
ol S =A*z,,=1,985*0,290=
= 2
g o I  A=1,798m =O,576m3
O I A=1,985m?
1185 S|||=A|||*Z|||=1,798*0,304:
0 =0,572m?®

vvvvv

Unosnost v jednotlivych  Fezech

podporovy pr GUfez O - neporuSeny

lerbw [ 0,5585 * 1,185
VRae = —o . [f&a + M0cafca = o576

> = 3115,965KN
Ngq N Mgq = (_ 10650,406 N —3022,859
Ao Lier 3,008 0,5585
VRac = 3115,965KN < Vgq = 1676,304KN  — smykova vyztuz konstrukéné

J((1,467 * 103)2 + 1(3,541 * 1,467)103

Ocd = — * o) * 1073 = —3,541MPa

prarez 1/8 rozp éti - neporuseny
Ierby 0,5585 * 1,185

VRae =—<— fcztd + ajocgfeq = 0576

° = 3200,979KN
Ngq Mgq 11485,908 1335,250
A L M7 <_ 3,008 ' 0,5585
VRdc = 3200,979KN < Vg4 = 1169,809KN — smykova vyztuz konstrukéné

J((1,467 « 103)? + 1(3,818 * 1,467)103

Ocd = — * 0) * 1073 = —3,818MPa
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prufez 2/8 rozp éti - poruSeny

VRd,c = VRd,cm + VRd,cn

VRd,cm = CRd,ck(lo0 * pefck)1/3b_wd
0,18 0,18

cd_—_ =0,12
Rde ™ "y, 1,5

=1+ fzo =1+ f1230406 = 1,385 <2 hodnotu d uvaZuji k pfimém

Ag 12x2%150%107°
Pe =5 d™ " 0,581 «1,346

by = by, —122ﬂ=103—12*2*(0,106+0,081)=0,581m

v oo

= 4,603 x 1073

u kabelu

VRdem = 0,12 * 1,385 * (100 * 4,603 * 1073 » 35)1/3 x 581 % 1346 = 103 = 328,263KN

VRd,cn = k1chb_wd
Nea  Mea, _ (_ 11566,907 | 4022,062
N 3,008 0,5585

Ged = —3,845MPa < 0,2f.q = 0,2 * 19,833 = 3,967MPa
Vrden = 0,15 * 3,845 * 103 + 0,581 * 1,346 = 451,033KN
VRde = 328,263 + 451,033 = 779,296KN

Ocq = —

VRd,c > VRd,c,min

0) * 1073 = —3,845MPa

Vrd.cmin = (Vmin + K10cq)bwd = (0,338 + 0,15 * 3,845) * 518 x 1346 * 1073 =

= 637,779KN
Vinin = 0,035 *k3/2 « f1/* = 0,035 * 1,3853/2 x 351/2 = 0,338
Vrde = 779,296KN > Vrq cmin = 637,779KN

VRac = 779,296KN < Vgq = 969,814KN — nutno navrhnout smykovou vyztuz

Podle konstruké&nich zdsad — minimalni stupen vyztuzeni

0,08,/f4 0,08 /35

in = = = 8,605 % 10™*
pmln fyk 550 *

— ASW
Pw = s¥by*sina

— Agy = pw * Bx by, * Ana = 8,605« 10™% % 0,15 * 1,185 * Bin 90 = 1,53 * 10~*m?

volim uhel tlakové diagonaly
Navrzen 4 stfizny tfminek @ R8 4 150mm A,=2,01*10"*m?

w 2,01% 10 ,
VRd,S = Z * COtge * nyk = OJT * 0,9 * 1,346 * Cotg30 * 478,261 * 10
= 1344,677KN
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Vras = 1344, 677KN > Vgq = 969, 814KN

v — 0(chlfcdb_wZ —
Rd,max cotgb + tgd
Ngg ( 11566,907) 0-3 — 3 84sMp
= = -] % = —
Ocp T TAL 3,008 ' a

1 1
Oep < O;7fca> = < 0,719,833 > = <0;4,958 >

Ocp _ 1 3,845

= = 1,194
fy t19833

>y =1+

35
V1 =V=0,6< 250>_06<1_ﬁ) 0,516
1,194 % 0,516 * 19,833 * 103 x 0,518 * 0,9 * 1,346
VRdmax = = 3320,171KN

cotg30 + tg30
VRdmax = 3320,171KN > Vg4 = 969,814KN

prarez 3/8 rozp éti - poruSeny
VRd,c = VRd,cm + VRd,cn
VRd cm — CRd Ck(lOO * pefck)1/3b_ d

=1+ /20 =14 f123050 =1,384 <2 hodnotu d uvazuji k pfimému kabelu
Agq 12x2%150%107°
Pe = bwd 0,581 +1,357
VRdem = 0,12 * 1,384 * (100 * 4,566 * 1073  35)1/3 x 581 x 1357 x 10~3 = 329,818KN
VRd,cn = k10cdb_wd

Nga , Mg, _ ( 11669862 , 6021,845
Ao i T 3,008 0,5585

Ged = —3,880MPa < 0,2f.q4 = 0,2 * 19,833 = 3,967MPa
VRden = 0,15 * 3,880 * 103 + 0,581 * 1,357 = 458,859KN
VRac = 329,818 + 458,859 = 788,677KN

= 4,566 x 1073

Ocd = — * O) * 1073 = —3,880MPa

VRd,c > VRd,cmin
Vrd.cmin = (Vmin + K10cq)bwd = (0,337 + 0,15 * 3,880) * 518 x 1357 » 1073 =
= 645,989KN
Vinin = 0,035 *k3/2 « /% = 0,035 * 1,3843/2 x 351/2 = 0,337
Vrac = 788,677KN > Vig cmin = 645,989KN
VRdc = 788,677KN < Vgq = 864,217KN — nutno navrhnout smykovou vyztuz

Navrzen 4 stfizny tfminek @ R8 4 150mm A,,=2,01*10"*m?
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Agw 2,01x107* 3
VRas = Z * cotgl * fyy i = ol * 0,9 * 1,346 * cotg30 * 478,261 * 10
= 1344,677KN

Vas = 1344,677KN > Vgq = 864,217KN

v — O(chlfcdb_wZ —
Rdmax = c6tg0 + tgd
Nig ( 11669,862) 055 — 3 saoMp
= — =|—-——) % = -
Ocp T T A 3,008 ’ 4

1 1
Ocp <07 fca > = < 0,719,833 > = < 0;4,958 >

Ocp _ 3,880

+ =1,196
fq 19,833

0w =1+

fe 35
vy =v=0,6<1— >=0,6<1——>=0,516

250 250
v _ 1,196 * 0,516 * 19,833 * 103 % 0,518 * 0,9 * 1,357 — 3352 911KN
Rd,max — cotg30 + tg30 - ’

Vrdmax = 3352,911KN > Viq = 864,217KN

prufez 4/8 rozp éti - poruSeny
VRd,c = VRd,em + VRd,en

VRd.em = Cra,ck(100 * pefy)t/3by,d
VRd,cm = 329,818KN

VRd,en = K10cabwd

Neq  Mgg 11673,533  6997,626
+ _hII = <— +
Ay | Lo 3,008 0,5585

Ged = —3,881MPa < 0,2f.q = 0,2 * 19,833 = 3,967MPa
VRden = 0,15 * 3,881 % 10 * 0,581 1,357 = 458,977KN
Vrdc = 329,818 + 458,977 = 788,795KN

Ocd = — * O) * 1073 = —3,881MPa

VRd,c > VRd,cmin
Vrd.cmin = (Vmin + K10cq9)bwd = (0,337 + 0,15  3,881) * 518 x 1357 » 1073 =
= 646,094KN
Vrd,c = 788,795KN > Vpg ¢ min = 645,989KN
VRa,c = 788,795KN < Vgq = 386,188KN  — smykovou vyztuz konstrukéné

Navrzen 4 stfizny tfminek @ R8 4 150mm A, =2,01*10"*m?
Vias = 1344, 677KN > Vgq = 386, 188KN
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Vg = ey V1fegbwz

' cotgb + tgd

Ngq 11673,533 _
Op =~ = <_W) *+107% = —3,881MPa
Oep < 0:%1%(1 > =< O;%19,833 > = < 0;4,958 >
Ocp 3,881

= Oew = 1+E= 1+ 19833 1,196
Vg _ 1,196 * 0,516 * 19,833 * 103 % 0,518 * 0,9 * 1,357 — 3352 911KN

max cotg30 + tg30 '
VRdmax = 3352,911KN > Vg4 = 386, 188KN
kontrola konstrukénich zasad
S<Smax
Smax=0,75*d(1+cotga)=0,75*1,346*(1+cotg90)=1,01m
0,15m<1,01m .T I
S<Stmanx 337, | | | 435

St,maxzoa75*d:O,75*1,346:1,01m “ J‘
0,435m<1,01m ‘. a

0 118 2/8 3/8 4/8
NEPORUSENY PORUSENY
PRUREZ
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7.2.10 Kotevni oblast

Kotva 1 VSL — E 6-12 Kotva 2 VSL — E 6-19
Posouzeni kotev
- Kotva 1
Fgd = OpmaxAp = 1440  10% x 12 » 150 » 107¢ = 2592KN
b; =h; =0,270m b, = h, = 0,500m < 3b; =3 0,27 = 0,81m
b, = h, = 0,500m h>h, -b, =0,5-0,27 = 0,23m

h =0,25m

)

Ay 5 5|0 52
Frqa = Acofcq [— = 0,27 % 19,833 % 10 > = 2677,455KN
Ao 0,27

Frq = 2677,455KN < 3Aofoq < 3 * 0,272 % 19,833 % 103 = 4337,474KN
Fra = 2677,455KN < Fgq = 2592KN

- Kotva 2

FEd = OpmaxAp = 1440 * 103 % 19 150 * 107° = 4104KN

b; = h; = 0,340m b, = h, = 0,625m < 3b; = 3 % 0,34 = 1,02m
b, = h, = 0,625m h>h, —b, = 0,625 — 0,34 = 0,285m

h =0,30m

2

Acy , , 0,625
Fra = Acofeq = 0347 19,833 x 10° |--—— = 4214,513KN
C )

Frq = 4212,513KN < 3Aofoq < 3 * 0,342 % 19,833 x 10° = 6878,084KN
Frq = 4214,513KN < Fgq = 4104KN

Posouzeni kotevni oblasti .

- pod kotvou 1
Fgqa = YpPmax = 1,2 * 2592 = 3110,4KN

Pmax 2592
0,6 0,6 *35* 103

C—C’—0’351—13 < 1,25 CC'—125 03517 = 1,625
a a 027 Y Jaan 0,272

cc’' <

=0,123m? - c=c =0,351m
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T ——1C aF ——1 —0’351 027 3110,4 = 179,446KN
— — * * =
bul ™4 Bd ™4 0,351 ’ ’

_ Thus | 179446 4
As,reql - Osd - 250 " 103 = 7,178 * 107" m

A =015 B = 015, o110
smin = 542 0 = B T s % 108

Agreqr = 7,178 ¥ 107*m? < Ag 1in = 18,662+ 107*m®  rozhoduje vétSi plocha

= 18,662 * 10~*m?

Napéti ve vyztuzi je omezeno hodnotou o,q = 250MPa , aby nevznikly trhliny.

Dostatec¢nou plochu vyztuZze pod kotvou zaruCuje vyrobce (Sroubovice).

- pod kotvou 2
Fgd = YpPmax = 1,2 * 4104 = 4924,8KN

 Puax 4104
© S 06fa 0,6%35%103

C—C’—()’441—13 < 1,25 CC'—125 0'3512—1621
a a 034 ' Y Jaa” 0,272

. 1c—aF 1 0,441—0,34
= — - —_—
buz =y ¢ "EdT 4 0,441
A _ Tpu, 281976
STed2 T 5gq 250 %103

c =0,195m? - c=c =0,441m

* 4924,8 = 281,976KN

= 11,279 * 10™*m?

F 4924,8
As,min = 0:15id = 0;15 = 29,54—9 * 10_411’12

0o 250 % 10°
Agreqz = 11,279 % 107*m? < Ag1in = 29,549 * 107*m*  rozhoduje vétsi plocha

Dostate¢nou plochu vyztuZze pod kotvou zaruc€uje vyrobce (Sroubovice).

Posouzeni povrchu ¢ela

- kotva 1
Tsp1 = 0,03Fgg = 0,03 x 3110,4 = 93,312KN
Tsp,1 _ 93312

— — 4.2
As,reql - Osd - 250 % 103 = 3,732 *107*m

Navrzeno 4 @ R12 A,,=4,52*10"m?

- kotva 2
Tsp2 = 0,03Fgq = 0,03 * 4924,9 = 147,744KN

Tep2 147,744
A = BL
STeqz = G 4 250103

Navrzeno 4 @ R14 A,,=6,28*10"*m?

=5,91 % 10"*m?

42



Navrh trAmového mostu o jednom poli Jan Fojtu

Posouzeni celkové oblasti
2*x12*%3504+2%19 1154

- — 843
z 2% (12 + 19) mm

c'Z =27=2%0,843 = 1,686m

2Feq

1154
xd | xh

xp = 1,154 -0,843 = 0,311m
xq = 0,843 — 0,35 = 0,493m

843

350

alz = min (xq + Xp; Xq + %clz;xh + %Ci}
= min(0,311 + 0,493; 0,493 + 0,5 * 1,686; 0,311 + 0,5 * 1,686)
= min(0,804;1,336;1,154) = 0,804m

hi =1,2 max(c; ¢) = 1,2 *max(1,686;1,686) = 2,023m

z pg = (49248 4 3110,4) + 2 = 2101,734KN

. 1, 686

TZ 2101,734
AS == —
2 ogq  250%103

= 84,07 * 10~*m?

z Tou = Tou1 + Touz + Max(Toy 3 + Touas) = 2 * 281,976 + 179,446 = 743,398KN

Y Tp, 743,398 ey
Asw = =524 = 250705 = 29736+ 107"m

Navrzen 5 x 4stfizny timinek @ R14 A,=30,80*10"*m?
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8 PRICNY SMER

. Rozmisténi pohyblivého zatiZzeni pro maximalni statické veli¢iny v poli

Q
1" 3000 %2 00 92
@ 500 @

G XY e
|

platnost dopravniho pruhu
I

1026 , 737 4 037

q 9 ‘13 9, Q2 ]

1087

113

974
=2
ml".‘l
e
ha
3
]

a4

974 L . 474
= *—r&—

Spojita rovnomérna zatiZzeni:

q; = Q1/A; = 150/(0,974%) = 158,115KNm 2

qz; = Q;/A; = 100/(0,974%) = 105,410KNm ™2

qs = q; + q = 158,115 + 105,410 = 263,525KNm 2
Qi1 = 9KNm™=2

Q2 = 6KNm™2
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Umisténi zatiZzeni pro maximalni statické veli¢iny nad podporou

Q4 : Qo
@ | @ 250
250 ! B

3750
2500

<
] 9 . 3020 8[ 92 ﬁlg

] a4 a,

qy = Q;/A; = 150/(0,954 * 0,930) = 169,067KNm 2
q2 = Q,/A; = 100/(0,954 * 0,930) = 112,712KNm™2

Qi1 = 9KNm™2
qr2 = 6KNm™2
qk,Ch = 3KNm_2

Hodnoty posouvajicich sil uvazuji v lici podpory.
Vnitini sily viz pfiloha €islo 9.5

8.1 Prdfez nad podporou

@R18, d=0,287m, Mgq=-190,538KNm
Mgg 190,538
foa*z 478,261 %103 % 0,9 0,287

Navrzen @ R18 4150mm A.=16,96*10*m?

Ag1 = = 15,424 107*

8.1.1 Navrh vyztuZe a posouzeni na ohyb

_ Agxfyq 16,96 x 107%478,261
- 08*bxfy  0,8%1%19,833

X =0,0511m
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lec] d—x |35 0,287 —0,0511
= * = E 3
g1 =77 X 1 0,0511

_fa_ 478261
ATE T 00

gs1 = 16,158%0 > €yq = 2,391%0 — 051 = fya
z=d-0,4x=0,287-0,4+0,0511 = 0,267m

Mpq = z * fyq * Ag = 0,267 % 478,261 103 16,96  10~* = 216,572KNm
Mgpgq = 216,572KNm > Mgq = 190, 538KNm

-néavrh rozd élovaci vyztuze

Asrv =02 %A =0,2%16,96 * 107* = 3,392 * 10~ *m?

Navrzen @ R10 4200mm A,,=3,93*10*m?

- ovéreni vyztuzeni

As < Agmax

Agmax = 0,04 % A, = 0,04+ 1% 0,372 = 148,8 * 10~*m?

Ag =16,96 % 107*m? < A ax = 148,8 x 10™*m?

As = As,min

= 16,158%o0

)

550

f
Agmin= Max <o,26 cum *b*d;0,0013*b*d> = max (0,26 *1*0,287;0,0013*1*0,287) =

£k
= max(4,34 * 107%;3,73 * 10™%) =4,34*10*m?
As = 16,96 * 107*m? > Ag pin = 4,34 * 10™*m?
hlavni nosna vyztuz
Bhax < 2h; 250mm
150mm < 744; 250mm
rozdélovaci vyztuz
Bhax < 3h; 400mm
200mm < 1116;400mm

8.1.2 Posouzeni na smyk
Vrd,c = Crq,ck(100 * pefck)1/3bwd

018 0,18
Rd,C - - 1 5

Ye )
k=1+ /ﬂ=1+ /ﬂ=1,835<2
d 287

_Ag 1696x107*
Pe = bwd  1,0%0,287

VRd.em = 0,12 * 1,835 * (100 * 5,909 * 1073 * 35)1/3 x 1000 * 287 * 1073 = 173,471KN

=0,12

=5909x1073
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VRd,c > VRd,cmin

VRd.cmin = Vminbwd = 0,515 % 1000 = 287 = 1073 = 147,805KN
Vinin = 0,035 * k3/Z « f/% = 0,035 * 1,835%/2 « 351/2 = 0,515
Vrac = 173,471KN > Vg4 ¢ min = 147,805KN

Veac = 173,471KN > Vg = 166, 501KN

— smykova vyztuz podle konstrukénich zasad

- minimalni stupe n vyztuzeni

_0,08\/fgc _ 0,08%V35

Pmin = = 8,605 107
min = 550

Asw
Pw

T by, * Ana
— Agy = Pw * Bx by, * Ana = 8,605« 10™* % 0,2 x 1,0 * AAn 90 = 1,724 * 10~*m?

Navr?en timinek @ R6 4 150mmx200mm A.,,;=0,28*10"*m?

1000 1000 Y -
sw =g A = 75 028+ 107 = 1,867+ 10”*m

Agw 1,867 x 107* 3
VRas = Z * cotgl * fyy i = 0200 * 0,267 * cotg30 * 478,261 * 10° = 206,467KN

Vrds = 206,467KN > Vgq = 166, 501KN
Qe *by *Z*vfq  1%1%0,267%0,516 * 19,833 * 10°

vV = = — 1183,178KN
Rd,max cotgh + tg@ cotg30 + tg30
—06(1 ka)—06<1 35)—0516

v=E> 250) ~ 250) ~

VRamax = 1183, 178KN > Vgq = 166,501KN

kontrola anosnosti pro beton

VRdmax = 0,5 * by, *d x vfeq = 0,5% 1,0 x 0,287 * 0,516 * 19,833 x 103 = 1468,554KN
VRamax = 1468, 554KN > Vgq = 166,501KN

< 0,75d(1 + cotga)

= 200mm = 0,75d(1 + cotga) = 0,75 * 267(1 + cotg30) = 200mm
<1,5d

=150mm < 1,5d = 1,5 * 267 = 401mm
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8.2  Prifez v poli

@R16, d=0,265m, Mgq=125,097KNm
Mga 125,097
foa*z 478,261 %103 % 0,9 » 0,265

Navrzen @ R16 4150mm A.=13,40*10*m?

Ag1 = = 10,967 » 107*

8.2.1 NAavrh vyztuZe a posouzeni na ohyb
As*fyq 13,40 x107*478,261

_ - = 0,0404
X 08+%bxfy  08+1x19,833 ETAm
lecal ,d=x _|=35] 0265-00408 .
= * = * =
1T T 1 0,0404 ERE 00

_fyq 478261 ) 301
yd =g T 7200 70
g1 = 19,458%0 > £,q = 2391%0 —  Ogy = fyq
z=d—04x = 0,265 — 0,4 * 0,0404 = 0,249m

MRpq =z * fyq * As = 0,249 + 478,261 * 103 * 13,40 « 10™* = 159,577KNm

€

Mgq = 159,577KNm > Mp4q = 125,097KNm

-néavrh rozd élovaci vyztuze

Agry =02%A;=0,2%13,40«107* = 2,68 * 10~*m?
Navrzen @ R10 4150mm A,,=5,24*10"*m?

- ovéfeni vyztuzeni

As < Agmax

Agmax = 0,04 x A, = 0,04 % 1x0,372 = 148,8 10™*m?
As = 13,40  107*m? < Agpax = 148,8 * 10™*m?

As = As,min

f 3,2
Agmin= Max <o,26%*b*d;0,0013*b*d> = max (0,26 =5 *1*0,265;0,0013*1*0,265) =
yk

= max(4,01 * 107%; 3,45 * 10™%) =4,01*10*m?
As = 13,40  10™*m? > Ag i = 4,34 * 10™*m?
hlavni nosna vyztuz
Bhax < 2h; 250mm
150mm < 700; 250mm
rozdélovaci vyztuz
Bhax < 3h; 400mm
150mm < 1050; 400mm
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8.2.2 Posouzeni na smyk
Vrdc = Cra,ck(100 * pefy)t/3b,,d

0,18 0,18
cRd’C_— o =012

k=1+ /20 =1+ /20 =1,869 < 2

Ag 13,40 x107
Pe =y d~ 1,0%0,265

VRd.em = 0,12 * 1,869 * (100 * 5,057 1073 * 35)1/3 % 1000 * 265 * 10~3 = 154,890KN

= 5,057 %1073

VRd,c > VRd,c,min

VRd.cmin = Vminbwd = 0,529 % 1000 * 265 * 1073 = 140,185KN

Vmin = 0,035 * k3/2 % £1/? = 0,035 * 1,8693/2 x 351/2 = 0,529

VRd,c = 154,890KN > Vg ¢ min = 140,185KN

VRdc = 154,890KN < Vg4 = 221,825KN — je nutny navrh smykoveé vyztuze

Navrzen tfminek @ R6 4 150mmx150mm A,;=0,28*10"*m?
1000 1000
sw = Ag1 = 150

——0,28%107* =1,867 * 10"*m?

1,867 x 107*
0,150

Vds = 256,731KN > Vgq = 224,131KN

v Uy *by*zxvfg 1%1%0,249%0,516+19,833%10° 1103 413KN
Rdmax = = otg0 + tg@ cotg30 + tg30 h ’

—06( fei ) 0,6 (1 35) 0,516
veo 250 250) ~
VRdmax = 1103,413KN > Vg4 = 224,131KN
kontrola anosnosti pro beton

VRdmax = 0,5 * by, *d *x vfeq = 0,5% 1,0 0,265 * 0,516 * 19,833 x 103 = 1355,982KN
VRdmax = 1355,982KN > Vg4 = 224,131KN

A
Vras = z % cotgo * fyyi % 0,249 * cotg30 * 478,261 * 103 = 256,731KN

< 0,75d(1 + cotga)

= 150mm = 0,75d(1 + cotga) = 0,75 * 265(1 + cotg30) = 199mm
< 1,5d

= 150mm < 1,5d = 1,5 * 265 = 398mm
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9.7 Kratkodobé ztraty — p Fimy kabel
Jmeng kabshur KBL
hisorie n; I 3
%Emzm im, poliuzem a diouhodobou relaxact 7 potatesniho kotesniho napat
Kabel napinany z podaku
PoliLz == projevi po ek délce kabely
Teoreticls prodicuZent kabeiu pled 0,185 [m
Teoreticls prodicu?ent kabelu po plenoa 0,179 [m]
x ZThraty fenim | Zrada pokluzsm | Kratkodoba relaxacs | Map. po zakobwenl | po wnecanl pledpdtl | Aslaxace probéhla | Aslacsos
[md MPa] MFa] [MFa] MPa] [&Fa] probihine
[MFa]
=S e e "SR o M v Sk vt S o ool o e Toep o g Tor o W™ "o W
0,000 0,00 -73,58 0,00 1364,42 -53,56 -57 31
0,500 -0,10 -75,38 0,00 1364,52 -5,55 -57.33
1,000 -0.20 -75,18 0,00 1364,62 -5,54 -57. 35
1,500 0,96 -73, 70 0,00 136534 -5.51 -57.53
2,000 -3,30 -4,13 0,00 1367.56 -5, 30 -56, 06
2,500 -5,654 54,57 0,00 1350, -5.27 -56,59
3,000 -T.97 -50,01 0,00 137202 -5,16 -58,13
3,500 -10,30/ -55,45 0,00 137425 -5,04 -58,6T
4,000 -12,62 -50,59 0,00 137649 -4.94 -60.21
4,500 -13,32 -49,51 0,00 13T AT -4.90 -60.37
5,000 -13,42 -49,31 0,00 137726 -4.90 -60,39
5,500 -13.52 -49,12 0,00 137736 -1.569 -60,42
6,000 -13,62 -43,592 0,00 137746 -4 50 -60.44
6,500 -13,72 -48,72 0,00 137755 -4 BB -B0. 45
T.000 -13,82 -43,53 0,00 137765 -4 BB -60.,49
7,500 -13,92 48,33 0,00 137,75 -4, BB -60,51
5,000 -14,02 -43,14 0,00 137,84 -4 57 -60,53
5,500 -14,12 -47.04 0,00 137754 -4 5T -B0,56
9,000 -14,23 47,74 0,00 137803 -4 56 -60,58
9,500/ -14,32 -47,55 0,00 137613 -4, 56 -60,60
10,000 -14,42 47,35 0,00 137823 -4 55 -B0,63
10,500 -14,52 4715 0,00 137832 -4 55 -B0,BS
11,000 -14,62 -4i5, 55 0,00 137642 -4 54 -60,6T
11,500 -14,72 =46, 76 0,00 137852 -4,54 -60,70
12,000 -14,82 46,57 0,00 137861 -4.53 -60,72
12500 -14,92 46,37 0,00 1378 -4.53 -60,74
13,000 -15,02 46,17 0,00 137681 -4.53 -B0, TG
13.500 -15,12 -45,58 0,00 137650 -4 52 -60,79
14,000 -15,22 -45,78 0,00 137,00 -4 52 -60,B1
14,500 -15,32 -45,58 0,00 137,10 -4.51 -60,B3
15,000 -15,42 -45,39 0,000 137o19 -4 51 -B0,B6
15500 -15,52 -45,19 0,00 137029 -4 50 -60,B8
16,000 -15,62 -45,00 0,00 137039 -4 50 -50,50
16,500 -15,72 -44 50 0,00 137048 -4.70 -60,53
17.000 -15,82 -44 B0 0,00 1370,58 4,70 -60,85
17,500 -15,92 -44.41 0,00 137068 -4 TH -60,97
15,000 -16,02 441 0,00 137957 -4 TE -61,00
16,500 -16,12 =440 0,00 137067 -4 TH -61,02
19,000 -16,22 43,82 0,00 1370,97 477 51,04
19,500 -16,32 43,62 0,00 1380,06 -4 7T -61,07
20,000 -16,42 -43.43 0,00 138016 -4 TG -61,09
20,500 -16,52 -43,23 0,00 138026 -4 TE 61,11
21,000 -16,62 43,03 0,00 1380,35 4,75 61,14
21,500 -18,42 -3.47 0,00 13211 -4 57 -61,56
22000 -20,73 -34,01 0,00 138436 -4.57 52,11
22500 -23,04, -3,35 0,00 138661 -4 A8 -B2 65
23,000 -25,34 -25,79 0,00 1388,87 -4 36 -53.20
23,500 -27.54, -21,23 0,00 131,13 -4 20 53,75
24,000 -20,40 -17.56 0,00 139285 -4 21 -54,19
24,500 -20,50 -17. 36 0,00 130305 -4.21 -5 22
25,000 -20,60 -17A7 0,00 139315 -4 20 -5 24
25,250 -20,74, -17.07 0,00 133,19 -4 20 -5 25
X ¥ 3 Maximaini po plenceu
m | o | | "ea]

=250

sl S ikl erae® " ey
ﬁ{[ﬂ 0,000 | 138319
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9.8 Kratkodobé ztraty — zak Fiveny kabel
Jmeng kabslu: KBL2
hisorie n; I 3
%Emzm im, poliuzem a diouhodobou relaxact 7 potatesniho kotesniho napat
Kabel napinany z podaiku
Poliuz wymizl nmill iabelu
dosah poluEL plima Gad - 20,048 [m]
olouk: 13,71 %
Teoreticle prod | kabeiu pied plenosem 0,183 [m]
Teoretice prodicaent kabelu po plencas 0,177 [m]
x Ziraty Fenim | Zirdda pokluzem | Kritkcdobd relaxaos | Map. po zakobwenl | po wnecsnl pfedpdfl | Relaxace probdhla | Aslaxscs
[md MPa] MFa] [MFa] MPa] [&Fa] probdhing
[MFa]
=S e e SR o M v Sk v "o o ool o e Toep o g Tor o ol e g B o ol
0,000 0,00 -100, 53 0,00 133017 5,56 -52.54
0,500 -0,10 -100,64 0,00 133026 -5.55 -52,56
1,000 0.2 -100,44 0,00 1335,36 -5,54 -52,55
1,500 0,30 -100,25 0,00 133045 5,54 -52,60
2,000 -0,40 -100,05 0,00 133054 -5.53 -52,62
2,500 -0.50 -0, 55 0,00 133064 -5,53 -52 64
3,000 -0.60 -09, 66 0,00 1338,73 -5,52 -5267
3,500 0.7 -0, 47 0,00 13309,83 -5.52 -5259
4,000 -1.04 -0, 53 0,00 134013 5,50 -52, 76
4,500 -3.3 -04 37 0,00 134233 -5,36 -53,26
5,000 -5,74 54,73 0,00 134453 -5,26 -53, 76
5,500 -8.08 55,19 0,00 134673 515 -5 26
6,000 -10,42 5,65 0,00 134693 -5,04 -5, TG
6,500 -12.75 -6, 12 0,00 135113 -4.93 -55,265
T.000 -15,07 -71,59 0,00 135333 -4 52 -55, 76
T.500 -17.38 57,07 0,00 135554 -4 72 56,25
5,000 -18,70 -62,55 0,00 1357,75 -4 52 -5E,TT
8,500 =220 -53,03 0,00 135056 -4 53 5727
9,000 -24,32 -53.51 0,00 13217 -4 43 -57, 78
9,500 -26,62 -49,00 0,00 136439 -4.33 -56.,29
10,000 -28,67 -44 05 0,00 136637 -4 25 -5E, 74
10,500 28,77 A4 TT 0,00 136647 -4.24 -B8,TE
11,000 -28,86 -44 58 0,00 1356,56 -4 24 -5E, T8
11,500 -28,96 -44 38 0,00 1366,66 -4.23 -58,B1
12,000 -20,06 -44.19 0,00 1366,75 -4.23 -56, 83
12,500 20,16 =-43,59 0,00 1366,65 -4 23 -58,85
13,000 -20,26 -43,50 0,00 1356,04 -4 23 -56, BT
13.500 -20,36 -43,60 0,00 136704 -4 23 56,59
14,000 -20,46 -43.41 0,000 136713 -4 21 -56.,92
14,500 =20, 56 -43.21 0,00 1368723 -421 -56,54
15,000 -20,65 43,02 0,00 136733 -4 21 -6, 06
15500 -30,60 -41,15 0,00 136825 417 -8, 17
16,000 -32,89 -36,63 0,00 137047 -4, 0B -58,68
16,500 -35,18 =322 0,000 1372 -390 -60.20
17,000 -37.46 -27, 60 0,00 137454 -3,91 -60,71
17,500 -38,74, -23,08 0,00 137718 -3,53 -£1.23
18.000 42 02 -18.56 0,00 137042 -3.74 -61.75
16,500 44,30/ -14,04 0,00 138167 -367 5227
15,000 46,57 -85 0,00 133382 -3,50 -62,80
19,500 48,84 -4.58 0,00 1386,18 -3,51 53,33
20,000 51,11 0,44 0,00 138845 -3.44 53,86
20,500 -53.38 0,00 0,00 138662 -337 53,53
21,000 -55,65 0,00 0,00 138435 -3,20 53,12
21,500 -57.05 0,00 0,00 138285 -325 -62 B
22000 -a7, 15 0o 0,00 138285 -3.25 62 85
22500 -57.25 0,00 0,00 138275 -325 -52 B3
23,000 -57,34 0,00 0,00 138266 -3,24 52,81
23,500 -o7.44, 0,00 0,00 138256 -3.24 52,79
24,000 -57,54 0,00 0,00 138246 -3,24 5276
24,500 -57.83 0,00 0,00 138237 -3.23 52,76
25,000 -57.73 0,00 0,00 138227 -3.23 52,74
25,250 =578 0,00 0,00 138222 -3.23 52,73
E3 ¥ F3 | [C1]
il
B o Toe TR

61



Navrh trAmového mostu o jednom poli Jan Fojtu

9.9 Soucinitel dotvarovani
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9.10 Kombinace U ¢€ink ua zatizeni

Kombinace pro mezni stav pouzitelnosti
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Kombinace pro mezni stav inosnosti
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