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1 MATERIALY

Beton  C30/37 f, = 30MPa foq = accfy°—k = 0,902 = 18,000MPa
C )
fokoos = 20MPa  fq = actfcti—z"’s =122 =1,333MPa

fom = 2,9MPa
Pfedpinaci vyztuz Y-1860-S7-15,7-A
fox = 1860MPa foo1k = 1600MPa  fg, = 1660MPa
fq = feoxk _ 1600 _ 1399 304Mpa
Ys 1,15

Betonéaiska vyztuz B550 B

_ _ fyx _ 550
fyk = 550MPa fyd = Vs = 115

= 478,261 MPa
Maximalni napinaci napéti
Op,max = Min(0,8f,y ; 0,9f,0 11) = min(0,8 * 1860; 0,9 * 1600) = min(1488; 1440)

Op,max = 1440MPa

2 BETONOVA KRYCI VRSTVA

- pro p fedpinaci vyztuz

Stupen vlivu prostfedi XF, konstrukéni tfida S6 100let.

C 2 Cnom Cnom = Cmin T AC dev

Cmin = MaX(Cminb; Cmindur T A€ dury — A€ dur,st — A€ dur,add; 10mm) =
= max(80; 50; 10) = 80mm

AC dey = 10mm Cnom = 80 + 10 = 90mm

Navrzeno ¢ = 90mm

X > By = 121mm

>dg+5=16+5=21mm
- = 50mm
c TszCt X T

( - N : V= Bauee = 121mm
"/ >dg+5=16+5=21mm
= 40mm

- pro betona fskou vyztuz
Cmin = Max(32;50;10) = 50mm
AC dev = 10mm Cnom = 50+ 10 = 60mm

Navrzeno ¢ = 60mm
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3 VYPOCTOVY MODEL

Pojmenovani jednotlivych fezu
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3.1 Prutovy model

MODEL KONSTRUKCE
SKUTECNY PRUREZ

Modelovani nabéht konstrukce nad podpérami 5 a 6. Zobrazeno pole 4.
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Axonometricky pohled na spodni hranu prutového modelu (pole 5 a 6).

Statické schéma

L

X

[
[
I3
(e

3.2 Deskovy model

Nabéhy jsou po délce rozdéleny stejné jako u prutového modelu. Proménny
prufez je zohlednén lokalni zménou tlouStky desky pomoci podoblasti
desky.

PROREZ V POLI

4264

:
R
g

PROREZ NAD PODPERAMI 5 A6

4264

1300]
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Axonometricky pohled na spodni hranu prutového modelu (pole 5 a 6).

Statické schéma

3.3  Spolup usobici si fka desky

Vzdalenosti nulovych momentl |y jsou uvazovany ze skute¢ného prabéhu
ohybovych momentld od stalého zatizeni.

eff
befr = Zbeff,i +by <b b b,

beff_i = O,Zbi + 0,110 < 0,210 | ~ a7 [ S . . I

v : ;
befsi < b; é é
b, 5
| |

b, b1j Ebz b,

Vypocet pro pole 1:
besrr = 0,2%2+0,1%11,611 = 1,906m < 0,2 * 11,611 = 2,322m

befr1 = 1,906m < b; = 3,725m — befrr = 1,906m
befrr = 0,2%2+0,1%11,611 =1,906m < 0,2 % 11,611 = 2,322m
befr2 = 1,906m < b, =3,725m —  befr, = 1,906m
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beff = beff,l + beff,Z + bw =1906+ 1906+ 6 =9,81m < 13,45m

beff =9,81m
pole 1 2 3 4 5 6
[ [m] 15 22 22 25 35 25

lb[m] | 11.611 17.444 17503 17.834 29.029 19.816
b,[m] | 3725 3.725 3.725 3725 3.725 3.725
b,[m] | 3725 3.725 3.725 3.725 3.725 3.725
bw [M] 6 6 6 6 6 6
bers [M] | 1.906  2.489 2495 2528 3.648 2.727
beo [M] | 1.906 2.489 2495 2528 3.648 2.727
bet [Mm] | 9.81 1098 10.99 11.06 13.30 11.45

podp éra 2 3 4 5 6
lb[m] | 4424 5111 3.243 8555 6.322
b.[m] | 3725 3.725 3.725 3.725 3.725
b,[m] | 3725 3.725 3.725 3.725 3.725
by [M] 6 6 6 6 6

bers [M] | 1.187 1.256 1.069 1.601  1.377
bewo [M] | 1.187 1256 1.069 1.601  1.377
Dest [M] 8.37 8.51 8.14 9.20 8.75
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4.  ZATIZENI

4.1 Stalé

Pro prutovy model

Plocha  Objemovatiha Charakteristicka hodnota
AJm?] [kN/m?] zatizeni g, [KN/m™]
Rimsa vlevo 0,295 25 7,375
Rimsa vpravo 0,503 25 12,575
Vozovka 1,610 24 38,640
sup =1,4*38,64 54,096
inf = 0,8*38,64 30,912
Svodidla 1,0
2*0,5
Zabradli 1,0
Protihlukova zed 3,0
Celkem 78,046

Pro deskovy model

Plocha  Objemovatiha Charakteristicka hodnota
AJm?] [kN/m?] zatizeni g, [KN/m™]
Rimsa vlevo 0,295 25 7,375
Rimsa vpravo 0,503 25 12,575
Vozovka 1,610 24 38,640
sup =1,4*38,64 54,096
inf = 0,8*38,64 30,912
Svodidla 1,0
2*0,5
Zabradli 1,0
Protihlukova zed 3,0
Celkem vlevo 7,875
Celkem vpravo 16,075
Celkem vozovka 54,096
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ZatiZzeni uvazuji jako rovnomérné spojité zatizeni po Sifce
gx1 = 7,875/0,55 = 14,318kNm 2
gkp = 16,075/1,4 = 11,482kNm™2

Vozovka v tlouStce 140mm
gy = 54,096/11,5 = 4,704kNm™2

800 11500 1650

6725 8725

8175 5325

{ 1
2 11,4820 N/m’
w 14,318KkNm 4 704N/ , |
JJJJJJJJJJJJJJJJJJJJJJJJJ Ll S S S S A S T T T T T T T I T P S R S 1

4.2 Nahodilé — p fi montazi

Je uvaZzovano rovnomérné zatizeni po celé ploSe prafezu 0,5kN/m?, které je
uvazovano s ohledem na prabéh pfi¢inkovych €ar na spojitém nosniku, kdy
se nedbéa odlehcujicich ac€inka.

. | 13450 .
1 | 0,5kN/m? 1

¢¢HHHHHHHH&}HHHHHHHH\LH

|
|
\ S‘Z 6,725KkN/m’ ﬁ/,/J

10
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4.3 Nahodilé — dopravou
Rozdéleni vozovky do zatéZovacich pruhl pro ovéfeni celkovych ucinku

I

r 3000 v 3000 v 3000 v 2500
1 1 ’ i

ra

e e e @

4.3.1 Model zatizeni LM1

FDOr 2000 1»50()'»500'., 2000 1500i500r 2000 |.500‘V 2500 /lv
| 300KN S00KN: 0N 200KN! | :
; KN | | 100kN 100kN! :
i KN/ ! KN ! !

NN A A 2 0 S 0 1 20 e S bt S

—

Pro prutovy model

/
\ | s f/

Qr=2%300+4+2%200+2*100 = 1200kN
gx=3%9+3x6+(3+2,5)*3=615kNm™?!

1200kN

11
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Pro deskovy model

Soustfedéna zatizeni od tandem systému

stfednicové roviny desky.

se roznasi pod uhlem 45°do

[ 7 T 1%
T . 4| W
— AN
& o ﬁ‘l 2
B182
5125
4784 ZoeE
W0 1664 e
H“: I - m_rﬂe_,[ | |
1
1 I I
el il B gt :
= [ | n o P 1 |
s : il o | 3 ' |H |
T & . AT |
1 ! I I
i | 1,118m° 1.506m* 1|7 250 1723m |
I 134, 404Nm” g srzNme 26,660KNmM® 28 (rIOkMim?
L rm—m
! IR s
1
r— 1
Etl| @ &
bl ﬁ 8
1
! 1 £9ANT 1,789
1

Spojita rovnomérna zatizeni:

q: = Q;/A; = 150/1,116 = 134,409kNm 2
qz = Q;/A, = 150/1,506 = 99,602kNm 2
qs = Q,/A; = 100/1,583 = 59,418kNm™2
qs = Qz/A, = 100/1,749 = 57,176kNm 2
qs = Q3/As = 50/1,749 = 28,588kNm ™2
qe = Q3/Ag = 50/1,723 = 29,019kNm 2

29 MBNm? &7 175kNm

12
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4.3.2 Model zatizeni LM3

5750

5750

d 1

125kN | |125kN

Jsoo|

—

Pro prutovy model

o
/

8x250kN
250kN 250kN 250kN 250kN 250kN 250kN 250kN 250kN 250kN
\L 1500 ‘ 1500 ‘ 1500 ‘ 1500 1500 1500 1500 1500
Pro deskovy model
] 5750 : 5750
' sy | L1osin

0824m  '1,983n7
£5,054KN/nT  44,532KN/m?

13
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q:. = Q1 /A = 125/2,807 = 44,532kNm~2
qp = 2%qq = 2 * 44,532 = 89,063kNm ™2

4.3.3 Chodnik
Je uvazovano spojité rovnomérné zatizeni o intenzité 3,0kNm™

Zohlednéni excentricity zatizeni v prutovém feSeni - deskovy model je
zatiZzen modelem LM1 rozpocitanym na plochu viz obr. Moment od zatiZzeni
S a bez excentricity je dan do poméru. O tento pomér je zvySeno namahani
od od modelu LM1 vypoc&tené na prutu.

Prabéhy vnitfnich sil — viz pfiloha ¢.8.4
v 13450

l9.219kNIm’

11 1] I 11 I T'T I 171 I T T I 1 T I T T 1 T 71 I I T I 1 1 I T T I 1 7 1L4,573|(me2

grs = Q;/b; =1200/13,45 = 89,219kNm~1
qupL = q1/b; = 61,5/13,45 = 4,573kNm ™!

4.4 Kombinace U ¢éink ua zatizeni

- pro mezni stav unosnosti

6.10 >Ve,jGkj +YpP+Vo1Grit+ D Vo Woi Gk

6.10a 3 Ve, Gkj + Yr P+ Yo1 Wo1 Gki+ 2 Yo, Wo.i G,

6.10b 38 Ve, Gk +Yp P+ Vo1 Gki+ 2 Yo Wo,i Gk

- uvaZzuji méné priznivé hodnoty ze vztaht 6.10a ,6.10b
- pro mezni stavy pouZzitelnosti

- charakteristicka kombinace ) Gy + Py + Gy

- ¢asta kombinace > Gij+ Pu+t Wwo, Gy,

- kvazistala kombinace Y Gyj+ Put Wy Gy

- POZN.: zatiZeni dopravou se uvaZzuje jako jedno nahodilé zatiZzeni

14
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5 PODELNY SMER

5.1 Pruarezové charakteristiky
p 13450 p
i 1
- 121
‘ beff Py
/‘ —
5 )
3 !
+
opéra 1 pole 1 podpéra 2 pole 2 podpéra 3 pole 3 podpéra 4 pole 4
Am? 10438 10438 10.438 10.438 10.438 10.438 10.438 10774
Iim* 12054 1.2054 11266 12622 11348 12622 11130 14838
NEOSLABENE 2z [m] 0536 0.536 0,560 0.519 0.558 0519 0.565 0.545
PROREZY =z [m] 0.764 0.764 0740 0.781 0.742 0781 0.735 0.829
Wy[mY 2249 2249 2.012 2432 2.034 2432 1970 2718
Wsm? 1578 1578 1522 1616 1.629 15616 1514 1.790
&M 0075 0273 0236 0603 0336 0658 T 0557
8, [m] 0.121 0121 0.121 0.121 0.121 0121 0.121 0.124
AL M3 0011 0.011 0.011 0.011 0.011 0011 0.011 0.011
CHARAKTERIS | 14  1052E-05 1052E-05 1.052E-05 1.052E-05 1052E-05 1.052E-05 1052E-05 1052E-05
- TIKY
KaNALKD | Ml 5 6 6 5 5 6 6 6
A m 0069 0.069 0.069 0.069 0.069 0.069 0.069 0.069
I[m¥ 6313E-05 6313E05 6313E05 6313E05 6313E05 6313E-05 6313E05 6.313E05
zg[m] 0000 -0.002 0.002 0004 0.002 -0.004 0.002 -0.004
opéra 1 pole 1 podpéra 2 pole 2 podpéra 3 pole 3 podpéra 4 pole 4
A_Imd  10.369 10 369 10.369 10.369 10 369 10,369 10.369 10705
lo[m*] 12083 1.2053 1.1266 12621 11347 1.2621 11129 14837
OSLABENE  z.o[m] 0536 0.534 0562 0.515 0.560 0515 0567 0.542
PROREZY  z,. [m] 0764 0.766 0738 0.785 0.740 0785 0.733 0.833
Wyom?  2.251 2256 2.006 2451 2.025 2453 1964 2736
Wy Im* 1577 1.574 1526 1.608 1.534 1607 1617 1.782

15
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5.2 Varianta betonédze v jednom zab éru

podpéra 5 pole 5 podpéra 6 pole & opéra 7
Am3 14170 10438 14170 10.774 10438
I, [m*] 51471 1.3591 5.0470 15042 1.2835
NEOSLABENE z,[m] 0.901 0.492 0.912 0.54 0.513
PRUREZY zs[m] 1299 0.808 1.288 0.835 0.787
W, [m] 5713 2.762 5534 2.785 2,602
Wy [m*] 3962 1.682 3.918 1.801 1.631
e M) 0617 0668 U650 0650 0617 ~0.668 0677 0165
By [m] 0.106 0.121 0.106 0121 0.106 0121 0.121 0.121
A, Im% 0009 0.011 0.009 0.011 0.009 0.01M 0.011 0.011
CHARAKTERIS | 1  6197E-06 1.052E-05 6.197E-06 1.052E05 G197E-06 1.052E-05 1.052E-05 1.052E-05
- TIKY
T n [ks] 5 6 5 6 5 6 6 6
A, [mf] 0.044 0.069 0.044 0.069 0.044 0.069 0.069 0.069
l,[m*]  3.099E-05 6.313E-05 3099E-05 6.313E-06 3.099E-06 6313E-05 6.313E05 6.313E-05
Zyg [M] 0.004 -0.005 0.004 -0.004 -0.001
podpéra 5 poled  podpérab pole & opéra T
A_m?  14.057 10325 14.067 10.705 10.369
Io[m* 51470 1.3590 5.0469 15041 1.2834
OSLABENE Z o [M] 0.906 0.487 0.917 0.536 0.512
PROREZY  z,,[m] 1.294 0.813 1283 0.839 0.788
Wi [m*] 5680 2792 5502 2.808 2507
WL m* 3978 1.671 3934 1.792 1628

Pro navrh pfedpéti a optimalizaci vedeni kabell je vypracovana varianta

betondZze na pevné skruzi v jednom z4abéru.

Casovy harmonogram vystavby:

den O betonaz
7 pfedepnuti v8ech kabeld + odskruzeni
43 vneseni ostatniho stalého zatizeni
71 uvedeni do provozu — ¢as t,
36 500 ukonéeni zivotnosti — ¢as t.

Prabéhy vnitfnich sil od kvazistalé kombinace zatiZzeni:

Mg+p,t0

g 28 z ¥ 5 £8
FE 28 5 SRRl
ERE o : AN e L w. € SR AKRR A, .S
st Tuends g & 8 A T
Bimiio g mmie
P Trees wh i "I’hg&g

16
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Mezni stav omezeni napéti — dosazeni pro prifez v poli 1 ¢as tg
Napéti od nahodilého zatiZzeni — charakteristickd kombinace
Mgk _( 6089,20

) * 1073 = —2,70MPa

Ohak = T\ 2256
Oqax = + Mak _ (6089’20) £1073 = +3,87MPa
4 W cr 1,574

Napéti od nahodilého zatizeni — ¢asta kombinace
Mgk ( 3918,45

Ohqe = ) * 1073 = —1,74MPa

Wher \ 2,256
Mok (3918’45) 1073 = +2,49MP
v = = k =
Gd,qc Wdlcr 1,574 ) a

Napéti od stalého zatiZzeni a pfedpéti — kvazistala kombinace

N.,, M 20220,10 550,57
g+p g+p ) 4 -3
__Newp —(_ _ 1073 = —2,19MP
TRV = T T Wher ( 10,369 2,256 ) : e
N.,, M 2022010 55057
_ _Ngtp  Mgip _ 3 _ _
L W ( 10369 ' 1574 ) *10 1,60MPa

Napéti od charakteristické kombinace zatizeni
OhCH = Ohkv T Ohgk = —2,19 — 2,70 = —4,89MPa
Od,cH = Oqkv T Od,gk = —1,60 + 3,87 = +2,27MPa
Napéti od ¢asté kombinace zatiZzeni

Oh¢ = Ohkv + Ohqe = —2,19 — 1,74 = —3,93MPa

Oq¢ = 0dkv + Oqqc = —1,60 + 2,49 = +0,89MPa

17
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Bc. Jan Fojtd

POSOUZENI V JEDNOTLIVYCH REZECH - 6AS t,

Pro omezeni napéti jsou brany hodnoty z charakteristické kombinace zatiZeni.

Linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

je posuzovana pro kvazistalou kombinaci zatizeni.

POLE 1 POLE 2
O. < 0.6%fy o. < 0.6%fy
-4.89 < -18.00 -5.05 < -18.00
O < fem O < fem
0.89 < 2.90 1.22 < 2.90
O, < 0.45% O < 0.45%
-1.60 < -13.50 -1.72 < -13.50
POLE 3 POLE 4
O. < 0.6%fy O. < 0.6%fy
524 < -18.00 -434 < -18.00
O. < fum O. < fum
1.80 < 2.90 0.64 < 2.90
O, < 0.45%, O, < 0.45%,
-1.25 < -13.50 224 < -13.50
POLE 5 POLE 6
0. < 0.6% O, < 0.6%f
-6.80 < -18.00 -5.27 < -18.00
O < fem O < fem
-0.77 < 2.90 1.08 < 2.90
O, < 0.45% O, < 0.45%
-3.33 < -13.50 -2.23 < -13.50
PODPERA 2 PODPERA 3
O, < 0.6%fy O. < 0.6%fy
-9.67 < -18.00 -10.47 < -18.00
O < fum O < fum
1.85 < 2.90 244 < 2.90
O, < 0.45%, O, < 0.45%,
-0.89 < -13.50 -0.33 < -13.50
PODPERA 4 PODPERA 5
o. < 0.6%fy O. < 0.6%fy
-9.90 < -18.00 -8.66 < -18.00
o. < fum O < fum
230 < 2.90 -0.01 < 2.90
O, < 0.45% O, < 0.45%
-050 < -13.50 -1.82 < -13.50
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omezeni napéti

linearita dotvarovani

PODPERA 6

O. < 0.6%
-8.98 < -18.00

o < fum
014 < 2.90

0. < 0.45%
-161 < -13.50

POSOUZENI V JEDNOTLIVYCH REZECH - CAS tq
Pro omezeni napéti jsou brany hodnoty z charakteristické kombinace zatizeni.

Linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

je posuzovana pro kvazistadlou kombinaci zatizeni.

POLE 1 POLE 2
O. < 0.6y O, < 0.6%
-486 < -18.00 -5.11 < -18.00
o < fum o < fum
1.17 < 2.90 162 < 290
0. < 0.45% O, < 0.45%,
-1.32 < -13.50 -1.31 < -13.50
POLE 3 POLE 4
O. < 0.6%y O. < 0.6%
-5.30 < -18.00 -4.34 < -18.00
o < fum o < fum
215 < 290 091 < 290
0. < 0.45% O, < 0.45%,
-0.90 < -13.50 -1.97 < -13.50
POLE 5 POLE 6
O. < 0.6% o. < 0.6%fy
-6.93 < -18.00 -529 < -18.00
oc < fum o < fum
0.19 < 290 156 < 290
0. < 0.45% 0. < 0.45%,
-3.30 < -13.50 -1.88 < -13.50
PODPERA 2 PODPERA 3
O. < 0.6% o. < 0.6%fy
-9.94 < -18.00 -10.83 < -18.00
O < fem o < foum
228 < 290 289 < 2090
0. < 0.45*%y O. < 0.45%
-0.46 < -13.50 0.12 < -13.50
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omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

PODPERA 4 PODPERA 5
O. < 0.6% o. < 0.6%fy
-10.15 < -18.00 -9.06 < -18.00
o. < fum o < fom
268 < 290 057 < 290
O, < 0.45% O, < 0.45%
-0.12 < -13.50 -1.24 < -13.50
PODPERA 6
O. < 0.6%
-9.44 < -18.00
oc < fum
079 < 290
o, < 0.45%
096 < -13.50

Prubéhy vnitfnich sil od

nahodilého zatiZzeni - viz pfiloha ¢€.8.2
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5.3 Varianta postupné betonaze po polich 1

Casovy harmonogram vystavby:

den O betonaz pole 1 s pfevislym koncem
7 odskruzeni + pfedepnuti poloviny kabelu v poli 1
8 betonaz pole 2
15 odskruzeni a pfedepnuti druhé poloviny kabell z pole 1

a poloviny lan v poli 2

Prabéhy vnitfnich sil od kvazistalé kombinace zatizeni ve fazi 5:
Og+pt5s - Napéti na spodnich vlaknech
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Pevnosti betonu v zavislosti na Case

Falt)= Fomlt) - 8

Femlt)= Bty fom t Pelt) Famlt) fadlt) Foaslt) Fom(t)
B lt)= e 7 0779 29594 21594 12957 2259
5= 0.25 14 0902 34262 26262 16757 2615
V= 15 21 0962 36.558 28558 17.135 2.790
o= 09 28 1.000 38.000 30000 18.000 2.900
fon= 38 Gpa
fom= 2.9 Mpa
podpéra 5 pole 5 podpéra 6
Am?] 14170 11.431 14170
1, [m*] 51471 20149 5.0470
NEOQ SLABENE z,[m] 0.901 0597 0912
PRUREZY z,[m] 1.299 0.928 1288
W, [m?)] 5713 3375 5534
Wy [m] 3.962 217 3918
e, [m] 0617 -0.668 0341 0.341 0617 -0.668
g, [m] 0.106 0.121 0106 0.121 0.106 0121
A [m? 0.009 0.011 0.009 0.011 0.009 0.0M
CHARAKTERIS s [m*] 6197E-06 1.052E-05 6.197E-06 1052E-05 6.197E-06 1.052E-05
TIKY KANALKU 1, [jc5] 5 G 5 6 5 6
Ay [m?] 0.044 0.069 0.044 0.069 0.044 0.069
I, [m*] 3.099E-05 6.313E-05 3.099E-05 6.313E-05 3.099E-05 6.313E-05
z [m] 0.005 -0.003 0.005
podpérab pole5 podpéra6
Ag[m? 14057  11.318 14067
Ix[m* 51470 20148  5.0469
OSLABENE = z...[m] 0.906 0.594 0917
PRUREZY 240 [M] 1.294 0.931 1283
W, [m*] 5680 3.391 5502
Wy [m*] 3978 2165 3934
FAZE 5
[ stafi betonu 7 dni
podpéra5 pole5 podpérab|
Nq. 42588.52 3209996 318205
M. 809.82 13738.25 1549968
Tpgep 347 -6.89 -5.08
Ogep 283 3.51 168
PODPERA 5 [ POLE 5 | PODPERA 6 |
omezeni napéti o, < 0.6% (1) o, < 0.6, (1) o, =< 0.6, (1)
347 < 1296 -6.89 < 1296 -5.08 < 12.9%
oo < fumlt) o, < feult) o, < femlt)
.2.83 < 226 1.68 < 226
dotvarovani o, 045 ,(t) o, < 045f 1) o, < 0A5fyt)
347 < 972 -6.89 < 972 -5.08 < 972

Prafez nevyhovi z hlediska omezeni napéti pfi montazi.

23



Most na preloZce silnice 1/57 pfes mistni potok

Bc. Jan Fojtd

5.4 Varianta postupné betonaze po polich 2

Casovy harmonogram vystavby:

den O
7

8

15
16
23

Schéma postupu vystavby a oznaceni kabeld viz pfiloha €. 8.5

betonaz pole 5 s pfevislymi konci
odskruzeni + pfedepnuti poloviny prabéznych

kabell v poli 5 + pfedepnuti a zainjektovani pfidavného kabelu

betonaz pole 6

odskruzeni pole 6 a pfedepnuti poloviny kabell v poli 6
betondZ pole 4 s pfevislym koncem

pfedepnuti druhé poloviny kabeld v polich 5 a 6 a prvni
poloviny kabeld v poli 4.

Pfehled kabel G

oznaceni predpinani z. faze napinaci napéti
7,8,9, 10, 11 obou koncl 1 1440.00
la, 2a, 3a obou konct 1 1440.00
1b, 2b, 3b konce 2 1390.50
4a, 5a, 6a obou konct 3 1440.00
1c, 2c, 3¢ zacatku 4 1440.00
4b, 5b, 6b zacatku 5 1440.00
4c, 5¢, 6C zacatku 6 1309.00
1d, 2d, 3d zacatku 6 1383.00

24



Bc. Jan Fojtu

Most na preloZce silnice 1/57 pfes mistni potok

7~

5.4.1 Mezni stav pouZitelnosti — montaz
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5.4.2 Mezni stav Unosnosti - montaz

FAZE1 - pole 5
ZATIZENI  Ngc[kN] Mg [KNm] Y Neg [KN] Mg [KNm]
vlastni tiha 0 30457.16 1.35 0.00 41117.17
predpéti -32821.49 -21584.5 1.00 -32821.49 -21584.47
nahodilé 0 1029.4 1.5 0.00 1544.10
celkem -32821.49 21076.80
PRUREZ MATERIALY
Ay [M?] 10.325 OCEL BETON
h [m] 1.3 E, [Mpa] 195000 E.[Mpa] 32000
b [m] 13.3 fox [Mpa] 1860 | fcx[Mpa] 21.594
dy1p1 [M] 0.153 forlYs [Mpa] 1617.3913| o [Mpa] 0.9
dyps [M] 0.153 foorx [Mpa] 1600|  vc[] 1.5
dys [M] 0.09 Vs [-] 1.15| fq[Mpa] 12.956
dyg [M] 0.09 fq[Mpa] 1391.3043
ler [M*] 1.359 E<[Mpa] 200000
Zhor [M] 0.487 fu [Mpa] 550
Zg.or [M] 0.813 f.a [Mpa] 478.261
Wh e [M] 2.791
W [m7] 1.672

Zakladni napéti

o Ngwp  Mgup _ (_ 32821,49 21076,80) .
h 10,325 2,791

_Ngtp  Mgip _ (_ 32821,49 21076,80) .

+ +
Acr  Waer 10,325 1,672

0=3 = —10,73MPa

Acr Wh,cr

64 0~3 = 9,43MPa

0q—0 9,43 + 10,73
Ocp =~ (h = dyp) + 0y = (T « (1,3 -0,153) — 10,73) = 7,06MPa

Ap1 = 9900mm? 3x22 lan
Ay, = 14250mm? Pfidavny zainjektovany kabel

1\ —32821,49

_ — — 1359,07MP
Pt T A + Ay, (9900 + 14250)0,001 4

. Ep 195
0} = Ope = o= Opc = 1359,07 — -+ 7,06 = 1316,063MPa

pt
cm
VysSka tlacené oblasti

o _Oh_1316063 _
T, 195x108 T
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foa  1391,304
= = 7,135%o0

T E T 195+103

fya 478261
¥4 = E T 200+ 103

€cu = 3,5%o0 €ud = 20%o0

UvaZzuji pracovni diagram pfedpinaci vyztuZze se stoupajici vétvi.
Do silové podminky je zapoc&itana betonéafska vyztuz:

Ag = 10050mm? 50@R16 u horniho povrchu
A, = 6564mm? 182R16 + 6@R25 u dolniho povrchu

Profily #R16 jsou navrzeny z konstrukénich duvodu, gR25 je nutné doplnit

= 2,391%o0

SpIinénim silové podminky bylo zjiSténo, Ze x=0,263m
NEd = Nrd
Ngq = —Fec + aFp1 + aFp2 = Fse + F
Fee = Ace * foq = 2,798 % 12,956 * 103 = 36246,486kN
Acc = 0,8*x*b=0,8+0,263 * 13,3 = 2,798m?
A0p1 = 100MPa
fpk
40 p3 = g — 08 + 2P (ep2 — (epa — £5)) = 1391,304 — 1316,063 +

€ud—€pd

1617,391 — 1391,304
20—-17,135
AFp1 = a0p1 * Apr =100 %9900 * 1073 = 990kN

* (11,768 — (7,135 — 6,749)) = 275,273MPa

AFp2 = AOp2 * Apy = 275,273 * 14250 = 1073 = 3922,635kN

gy *(h—d 3,5%(1,3—-0,153
Epp = — ( . 1p1) _ Eeu = (o -3 )_ 3,5 = 11,768%0
Ecu * (h—dyp2) 3,5 (1,3 —-0,153)
Ep2 = " — €y = 0.263 —3,5=11,768%0
gq*(h—d 3,5 (1,3—10,09
g, = % — ey = (0 3 )_ 3,5 = 12,607%o

g > €, — 05 =1y

Fs = fyq * Ag = 478,261 * 6564 * 1073 = 3139,304kN

€ 3,5
Est = % «(x—dyg) = 0263 * (0263 = 0,09) = 2,302%

€t < & — Og = &g * Eg = 2,302 x 200 = 460,456MPa
Fy = 04 * A, = 460,456 * 10050 * 1073 = 4626,943kN

Zee = 0,382m zs = 0,723m
Zp; = 0,660m Zst = 0,397m
Zp; = 0,660m
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MRrd = FeeZee + aF p1 * Zer + aF p2 * Zep + Fs * 25 + Fg * 2 = 36246,486 * 0,382 + 990
* 0,66 + 3922,635 * 0,66 + 3139,304 * 0,723 4+ 4626,943 % 0,397
= 21188,88KNm

Mpg = 21188,88KNm > Mgy = 21086, 77KNm

Prubéhy pfetvofeni viz pfiloha ¢. 8.7

FAZE 1 - podp éra 5

ZATIZENI Nex [KN] Mg [KNm] Y Neq [KN] [kl\lillfg]
vlastni tiha 0 -11892.96 1.00 0.00 -11892.96
pfedpéti  -33240.42 21203.89 100  -33240.42 2120389
nahodilé 0 -258.61 0 0.00 0.00
celkem -33240.42  9310.93
PRUREZ MATERIALY

A[m?] 14.057 OCEL BETON

h [m] 2.2 E, [Mpa] 195000 | E.[Mpa] 32000

b [m] 8.75 fok [Mpa] 1860 | fex[Mpa] 21.594
dyp1 [M] 0.153 forlYs [Mpa] 1617.391 | a..[Mpa] 0.9
dyp2 [M] 0.204 foork [Mpa] 1600 Yel-] 15
dys [M] 0.09 Vs [-] 1.15| f4[Mpa] 12.9564
dy e [M] 0.09 foa [Mpa] 1391.304

I, [m*] 5.0469 Es [Mpa] 200000

zp [M] 0.917 fu [Mpa] 550

Zq [M] 1.283 fya [Mpa] 478.261

Wi [m] 5.504

Wy [m°] 3.934

V prifezu pusobi kladny ohybovy moment — jsou taZzena spodni vlakna.
Do silové podminky je zapocitana betonaiska vyztuz:

A = 7035mm?
A = 2814mm?

Profily #R16 jsou navrzeny z konstrukénich duvodu

35@gR16 u horniho povrchu
149gR16 u dolniho povrchu

Splnénim silové podminky bylo zjisténo, Ze x=0,344m
Ngg = Ngrg

—~F¢e — Fgp + Fs

Fee = Ace * fog = 2,41 512,956 x 103 = 31221,681kN

Acc = 0,8*%x*b=0,8%0,263 % 8,75 = 2,41m?
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gy ¥ (h—dyg) _3,5%(2,2-0,09)
& = X Feu = 0,344
g > g = 05 =fyq

Fg = fyq * Ag = 478,261 * 2814 103 = 1345,826kN

—3,5=17,952%0

€ 3,5
Est = % x(x—dyg) = 034z " (0344 —0,09) = 2,585%

€t > & — 05 =Tfyq
Fg = fyq * Age = 478,261 % 7035 * 1073 = 3364,565kN

Zee = 0,779m zZg = 1,193m
Zst = 0,827m

Mpq = FecZeotFs * Zs + Fgp * 2, = 31221,681 * 0,779 + 1345,826 * 1,193 + 3364,565

% 0,827 = 28719,12KNm
Mgg = 28719, 12kNm > Mgq = 9310,93kNm

Prabéhy pretvofeni viz pfiloha ¢. 8.8
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) ) FAZE 2 _ FAZE3
REZ PODPERA6 POLEG61/2 POLEG61/3 | PODPERA4 POLE 4
Ngq [KN] -33733.18 -32234.37 -12914.59 -12764.23 -13234.43
Mgqg [kNm] -5942.50 11243.61 8905.13 -336.93  8564.71
A[m?] 14.057 11.311 10.369 10.369 10.705
h [m] 2.200 1.525 1.300 1.300 1.375
b [m] 8.750 11.450 11.450 8.140 11.060
dyp1 [M] 0.153 0.636 0.153 0.253 0.153
d1p2 [M] 0.204 1.304 0.000 0.000 0.000
dis [M] - 0.090 0.090 0.090 0.090
dy e [M] - 0.090 0.090 0.090 0.090
Aot [mm?] 9900.000 9900.000 9900.000 9900.000 9900.000
Ayr [mm?] 14250.000  14250.000 0.000 0.000 0.000
As [mmz] 0.000 3618.000 3618.000 0.000 3618.000
Ag [mm?] 0.000 10050.000 10050.000 0.000 10050.000
oh[Mpa] -3.479 -6.224 -4.417 -1.059 -4.367
O, [Mpa] -3.299 -1.204 2.766 -1.376 2.687
0q[Mpa] -0.889 2.388 3.724 -1.453 3.570
0, [Mpa] 1396.819 1334.757 1304.504 1289.316 1336.811
o, [Mpa] 1376.714 1342.092 1287.650 1297.703 1320.438
X [m] 0.719 0.256 0.124 0.163 0.131
Ax [m] 0.576 0.205 0.099 0.130 0.104
€cu [%0] 3.500 3.500 1.626 2.461 1.582
€0 [%0] 7.060 6.883 6.603 6.655 6.771
€p1 [%0] 6.458 8.650 13.397 13.345 13.229
€p2 [%0] 6.210 -0.480 0.000 0.000 0.000
€5 [%o] 0.000 16.113 14.222 15.806 13.992
€st [%60] 0.000 2.270 0.447 1.102 0.492
2001 [Mpa] 100.000 100.000 100.000 100.000  100.000
2002 [Mpa] 126.763 0.000 0.000 0.000 0.000
aFp1 [KN] 990.000 990.000 990.000 990.000 990.000
AFp2 [KN] 1806.370 0.000 0.000 0.000 0.000
Fec [KN] 36527.682  30392.153  14735.594 13754.230 14966.759
Zee [M] 0.935 0.501 0.462 0.502 0.490
Zp1 [M] 0.764 0.286 0.635 0.480 0.680
Zp2 [M] 0.713 -0.382 0.000 0.000 0.000
zs[m] 0.000 0.832 0.698 0.643 0.743
Zg [M] 0.000 0.504 0.422 0.477 0.452
Ngq [KN] -33731.31 -32234.37 -12914.59 -12764.23 -13234.43
Mg [KN] -36197.68 19235.62 9028.74 -7376.97 9735.81
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REZ
Neq [kN]
Megq [kNm]

A[m?]
h [m]
b [m]
dyp1 [M]
dyp2 [M]
dl,s [m]
dl,st [m]

Asz [mm?’]
Az [mm?]
Aq [mmz]
Ag [mm?]
On [Mpa]
Ocp [Mpa]
04 [Mpa]
o, [Mpa]
o, [Mpa]
X [m]
Ax [m]
€cu [%0]
€po [%O]
€p1 [%°]
€p2 [%0]
€5 [%0]
Est [%o]
20p1 [Mpa]
20p2 [Mpa]
aFp1 [KN]
aFp2 [kN]
Fec [KN]
Zec [M]
Zp [M]
Zpo [M]
zs[m]
Zgt [m]
Nra [kN]
Mg [KN]

FAZE 4
PODPERA3 POLE3

-12746.00 -13172.39
1911.85  7619.96
10.369 10.369
1.300 1.300
8.510 10.980
0.153 0.153
0.000 0.000
0.090 0.090
0.090 0.090
0.000 9900.000
0.000 0.000
2814.000 3618.000
7035.000 10050.000
-2.173 -4.377
-0.241 2.548
0.017 3.471
0.000 1330.544
0.000 1315.019
0.140 0.130
0.112 0.104
3.500 1.700
0.000 6.744
25.204 13.256
0.000 0.000
26.781 14.078
1.248 0.526
100.000  100.000
0.000 0.000
0.000  990.000
0.000 0.000
12336.329 14835.075
0.504 0.463
0.587 0.632
0.000 0.000
0.650 0.695
0.470 0.425
-12746.00 -13172.27
7918.09  9144.29

FAZE 5
PODPERA 2 POLE 2

-12684.55 -13334.79
1915.88  8299.86
10.369  10.369
1.300 1.300
8.510  10.980
0.153 0.153
0.000 0.000
0.090 0.090
0.090 0.090
0.000 9900.000
0.000 0.000
2814.000 3618.000
7035.000 10050.000
-2.169 -4.670
-0.233 2.873
0.026 3.879
0.000 1346.948
0.000 1329.443
0.139 0.132
0.111 0.105
3.500 1.708
0.000 6.818
25.319  13.182
0.000 0.000
26.901  14.000
1.239 0.539
100.000  100.000
0.000 0.000
0.000  990.000
0.000 0.000
12287.479 14971.077
0.504 0.462
0.587 0.632
0.000 0.000
0.650 0.695
0.470 0.425
-12684.55 -13334.79
7890.27  9211.35
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Mezni stavy pouzitelnosti

5.5

i normalovych nap éti

e

55.1 Omezen
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POSOUZENI V JEDNOTLIVYCH REZECH - 6AS t,

Pro omezeni napéti jsou brany hodnoty z charakteristické kombinace zatizeni.

Linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

je posuzovana pro kvazistalou kombinaci zatizeni.

POLE 1 POLE 2
O, < 0.6% o. < 0.6*f
554 < -18.00 -5.25 < -18.00
O < foum O < fem
0.78 < 2.90 0.19 < 290
Oc < 0.45%fy O, < 0.45*
-1.75 < -13.50 -2.73 < -13.50
POLE 3 POLE 4
o. < 0.6%y O. < 0.6%
-5.00 < -18.00 -4.77 < -18.00
o < fum Oc < fem
-0.19 < 2.90 -0.25 < 2.90
0. < 0.45*%y O, < 0.45*
-3.22 < -13.50 -3.12 < -13.50
POLE 5 POLE 6
O, < 0.6% o, < 0.6*f
-851 < -18.00 -6.03 < -18.00
O < fem O < fem
0.60 < 290 096 < 290
O. < 0.45*%fy O. < 0.45*f
-5.04 < -13.50 -2.33 < -13.50
PODPERA 2 PODPERA 3
o. < 0.6y O. < 0.6%
-7.65 < -18.00 -8.36 < -18.00
o < fum Oc < fem
-056 < 2.90 -0.29 < 2.90

O, < 0.45%
-3.26 < -13.50

O < 0.45%
-3.01 < -13.50

PODPERA 4 PODPERA 5
0. < 0.6 O. < 0.6%
-8.18 < -18.00 6.67 < -18.00
GC < fctm 0-C < fctm
-0.33 < 2.90 224 < 2.90
0. < 0.45% 0. < 0.45*
-3.10 < -13.50 403 < -13.50
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omezeni napéti

linearita dotvarovani

PODPERA 6

O < 0.6
6.42 < -18.00

0-C < fctm
249 < 290

0. < 0.45%
421 < -13.50

POSOUZENI V JEDNOTLIVYCH REZECH - CAS tq
Pro omezeni napéti jsou brany hodnoty z charakteristické kombinace zatizeni.

Linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

omezeni napéti

linearita dotvarovani

je posuzovana pro kvazistalou kombinaci zatizeni.

POLE 1

POLE 2

Oc < 0.6y
508 < -18.00

Oc < 0.6y
490 < -18.00

O < fem O < fom
0.54 < 290 0.11 < 2.90
O, < 0.45% O, < 0.45%
-1.99 < -13.50 -2.81 < -13.50
POLE 3 POLE 4
O. < 0.6%fy O. < 0.6%fy
-492 < -18.00 -4.10 < -18.00
o < fum o < fum
0.12 < 2.90 -0.83 < 2.90

O, < 0.45*f
-291 < -1350

O, < 0.45*f
-3.71 < -1350

POLE 5 POLE 6
O. < 0.6%fy O. < 0.6%fy
-7.34 < -18.00 -5.39 < -18.00
o < fum o < fum
-0.45 < 2.90 055 < 2.90
O;. < 0.45% O, < 0.45%
-3.91 < -13.50 -2.88 < -13.50
PODPERA 2 PODPERA 3
O. < 0.6%fy O. < 0.6%fy
-8.98 < -18.00 -9.41 < -18.00
O < fum O. < fum
075 < 2.90 0.80 < 2.90
O;. < 0.45% O, < 0.45%
-1.96 < -13.50 -1.93 < -13.50
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PODPERA 4 PODPERA 5
omezeni napéti O. < 0.6% 0. < 0.6%
-8.71 < -18.00 -8.06 < -18.00
O¢ < fctm Oc < fc'(m
0.37 < 290 -0.89 < 290
linearita dotvarovani O. < 0.45% 0. < 0.45%
-240 < -13.50 -268 < -13.50
PODPERA 6
omezeni napéti O. < 0.6%
-7.98 < -18.00
0-C < fctm
-098 < 290
linearita dotvarovani O. < 0.45%
271 < -13.50

5.5.2 Omezeni Si Fky trhlin

Pro tfidu prostfedi XF - pozadavek na Sifku trhlin pro ¢astou kombinaci.
Z pfedesSlého plyne, Ze trhliny od casté kombinace zatiZzeni nevzniknou
(neni pfekro€ena pevnost betonu v tahu).

5.5.3 Omezeni pfetvofeni

Prahyb od ¢asté kombinace nahodilého zatizeni:

_ L 35000 _ .
Yaov =00~ Te00 _ CO°m™

y=84mm < y4oy = 583mm
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5.6 Mezni stav nosnosti — ohyb

5.6.1 Prarezy v polich
MEZNi STAV UNOSNOSTI pole 5

ZATIZENI  Nex[kN]  Mex [KNm] Y Ned [KN]  Meg [KNm]
viastnitiha - nna0 88 5341 15 400s0.88  4088.25
predpéti 1.00
0  9708.75
nahodilé  pomér 1 1.35 0.00 13106.81
S excentr. 9708.75
Je uvazovana mén & pfiznivd kombinace zatiZzeni - 6.10b
celkem 40080.88  17195.06
PRUREZ MATERIALY
Acr[Mm?] 10.325 OCEL BETON
h [m] 1.3 Ep [Mpa] 195000 Ec[Mpa] 32000
b [m] 13.3 fok [Mpal] 1860 | fck[Mpa] 30
d1,p [M] 0.153 fo/vs[Mpa] 1617.391| occ[Mpa] 0.9
ler [M?] 1.359 foorx [Mpa] 1600 ve[] 15
Zner [M] 0.487 vs[] 1.15| feq[Mpa] 18
Za.er [M] 0.813 foa[Mpa]  1391.304
Wher [m] 2.791
Wocr [m3] 1.672
Zakladni napéti
N M 40080,88 17195,06
g+p g+p ’ ’ -3
oy = 5 _ T8te _ <_ - ) 1073 = —10,04MPa
Ay Wher 10,325 2,791
N M 40080,88 17195,06
_ Ng+p g+p _ ’ ’ -3 _
= + =\|- 10™° = 6,40MP
2T AL T Waer ( 10,325 1,672 ) i a
G4 — Op 6,40 + 10,04
Ocp = —, (h—dyp) +op = (T *(1,3-0,153) — 10,04) = 4,47MPa
A, = 34050mm? 6x22 lan + 5x19 lan
_Nega _ _—4008088 - 1smp
vt = A) T (3405000001 a

0 Ep _ 195
Op = Opt —ﬁcpc =1177,118 — 3

VysSka tlacené oblasti
o) 1149,886

0=LP -~ 58979
R T T ER
_fpa 1391304
4T T195.103
€cu = 3,5%o0 €44 = 20%o0

* 6,40 = 1149,886MPa
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UvaZzuji pracovni diagram pfedpinaci vyztuZze se stoupajici vétvi.
Splnénim silové podminky bylo zjisténo, Ze x=0,282m

NEq = Ngra

Ngq = —Fec + AFp

Fee = Ace * foqg = 2,929 # 18 x 103 = 53987,77kN

A, = 08xxxb=0,8x0,282 * 13,3 = 2,999m?

_ 0, ys Pd 0)) _

20 = fpa = 0 + s (ep — (2pa — £9)) = 1391,304 — 1177,118 +
1617391 — 1391,304 (10,741 — (7,135 — 5,897)) = 408,426 MP
* - —_ =
20 — 7,135 ' ’ ’ ’ 4

AFp = 20, * A, = 408,426 = 34050 x 10~% = 13906,890kN

€cu * (h—dyp) 3,5 (1,3 —0,153)

S i) AP — 3,5 = 10,7419

“p X Feu 0,282 Yoo
Zee = 0,374m z, = 0,660m

Mpq = FecZee + aF p * 7, = 53987,77 % 0,374 + 13906,890 * 0,660 = 29383,12kNm
Mpg = 29383, 12kNm > Mgq = 17195,06kNm

Prabéhy pfetvofeni viz pfiloha ¢. 8.9

REZ POLE 1 POLE 2 POLE 3 POLE 4 POLE 6
Ned [KN] 22689.67 23029.83 22466.60 22269.43 23712.57
Megg [KNm] 9571.61 10764.06 10861.25 9805.98  14421.47

A [m?] 10.369 10.369 10.369 10.705 10.705
h [m] 1.300 1.300 1.300 1.375 1.375

b [m] 9.810 10.980 10.980 11.060 11.450
dip [m] 0.538 0.203 0.153 0.244 0.258
A, [mm?] 19800 19800 19800 19800 19800
on [Mpa] -6.445 -6.613 -6.599 -5.662 -7.383
Ocp [Mpa] -0.393 2.743 3.272 1.813 3.824
04 [Mpa] 3.879 4.474 4.589 3.425 6.412

o, [Mpa] 1145943 1163.123 1134.677 1124719 1197.605
o, [Mpal] 1143.545 1146.410 1114.737 1113.674 1174.303

x [m] 0.214 0.205 0.205 0.202 0.197
Ax [m] 0.171 0.164 0.164 0.162 0.158
Ecu [%o] 3.500 0.000 0.000 0.000 0.000
€00 [%o] 5.864 5.879 5.717 5.711 6.022
£, [%o] 8.948 14.121 14.283 14.289 13.978

A0,[Mpa]  382.675  470.982  502.654  503.718  443.088
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aFp [KN] 7576.971 9325.438 9952.546 9973.607 8773.144
Feo [KN] 30266.641 32355.268 32419.146 32243.037 32485.714
Zo [M] 0.450 0.433 0.433 0.461 0.483
z,[m] 0.226 0.582 0.632 0.589 0.555
Nrg [KN] 22689.67 23029.83 22466.60 22269.43 23712.57
Mgq [KN] 15341.39 19441.96 20326.99 20739.14 20565.85
5.6.2 Prarezy v podp érach
MEZNi STAV UNOSNOSTI podp éra 5
ZATIZENI Nek [KN]  Mex [kKNm] Y Ned [KN]  Meq [KNm]
(i 1.15
viastnitiha 4009138 .1311.84 40891.38  -5261.94
predpéti 1.00
0 -13925.76
S excentr. -18827.63
Je uvazovana mén é priznivd kombinace zatiZzeni 6.10b
celkem 40891.38  -31131.80
PRUREZ MATERIALY
Acr[m?] 14.057 OCEL BETON
h [m] 2.200 E, [Mpa] 195000| E.[Mpa] 32000
b [m] 9.200 fox [Mpa] 1860 | fck[Mpa] 30
dipa [M] 0.153 folys[Mpa]  1617.391| acc[Mpa] 0.9
dap2 [M] 0.204 fpork [Mpa] 1600 vel] 1.5
dig [M] 0.174 vs[-] 1.15| f.[Mpa] 18
ler [m?] 5.147 fi[Mpa]  1391.304
Zhycr [m] 0.906
Zg,cr [M] 1.294
Wher [M7] 5.681
Wd,cr [mS] 3.978
Zakladni napéti
N M 40891,38 31131,80
op = —=F EP — (— ) x* 1073 = 2,57MPa
Ag  Wher 14,057 5,681
N M 40891,38 31131,80
_ Ngtp g+p _ ) ) -3 _
o4 = =(- — *107° = —10,74MPa
T Ar | Waer ( 14,057 3,978 )
Op — Og 2,57 + 10,74
Ocp = Oh —— (dig) = 2,49 — —y (0,174) | = 1,52MPa
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Ap1 =19800mm?*  6x22 lan

Ap, = 14250mm?  5x19 lan

_ Ngq 40891,38
Pt Apr +Ap, (19800 + 14250) * 0,001

(o] = 1200,922MPa

E, 195
= Opt — - Ope = 1200,922 = —

cm

VysSka tlacené oblasti

o Op 1191681 6111%

T, 195x108 "
_fpa 1391304

4T T195.103

Ecu = 3,5%0 €ud = 20%o0

UvaZuji pracovni diagram pfedpinaci vyztuze se stoupajici vétvi.

(o] * 1,52 =1191,681MPa

0
p

SpIinénim silové podminky bylo zjiSténo, Ze x=0,853m
Ngg = Ngrgq

Ngq = —Fec + aFp1 + aFp2

Foe = Age * foqg = 2,775 % 18 * 103 = 49955,23kN

Acc = 2,775m?
ey *(h—d 3,5%(2,2—0,153
Spl _ Scu ( . 1,p1) ey = (0 = ) — 3,5 = 4,889%
gy *(h—d 3,5%(2,2—0,204
Epz _ cu ( - 1,p2) — ey = (0 3 ) _ 3,5 — 4—,690%0
fok
0 %_fpd 0
20 p1 = fpa —0p + 2 (spl — (gpa — sp)) = 1391,304 — 1191,681 +
1617,391 — 1391,304
07 13c % (4,899 — (7,135 - 6,111)) = 267,732MPa
0, ys ipd 0
20 p2 = fpa —0p + 2 (spz — (gpa — sp)) = 1391,304 — 1191,681 +

1617,391 — 1391,304

% (4,690 — (7,135 — 6,111)) = 264,054MPa

20 — 7,135
AFp1 = AOp1 * Apy = 267,732 % 19800 * 1073 = 5301,085kN
aFp2 = AOp2 * Apy = 264,054 * 14250 * 1073 = 3762,770kN
Zee = 0,935m Zp1 = 0,753m

Zpz = 0,702m

MRrqa = FecZee + aF p1 * Zp1 + aF p2 * Zp, = 49955,23 % 0,935 + 5301,085 * 0,753
+3762,770 % 0,702 = 53341,33kNm
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Mgg = 53341,33kNm > Mg, = 31131, 80kNm

Prabéhy pretvofeni viz pfiloha ¢. 8.10

REZ PODPERA 2 PODPERA3 PODPERA4 PODPERA 6
Neq [kN] 23245.63 22919.10 22786.86 41636.21
Mgy [kNm] -14600.85 -16448.64 -14918.52 -30024.41
A[m?] 10.369 10.369 10.369 14.057
h [m] 1.300 1.300 1.300 2.200

b [m] 8.370 8.510 8.140 8.750
dip [M] 0.253 0.153 0.253 0.153
d1.p2 [M] - - - 0.204
Ap [mm?] 19800 19800 19800 19800
Apz [mm?] - - - 14250
on[Mpa] 5.042 5.907 5.403 2.493
Ocp [Mpa] 1.763 3.690 2.012 1.456
oq4[Mpa] -11.806 -12.937 -12.024 -10.595
o, [Mpa] 1174.022 1157.530 1150.649 1222.796
o, [Mpa] 1163.279 1135.047 1138.391 1213.923
x [m] 0.426 0.426 0.431 0.854
Ax [m] 0.341 0.341 0.344 0.683
Ecu [%0] 3.500 3.500 3.500 3.500
€00 [%o] 5.966 5.821 5.838 6.225
€1 [%o] 5.108 5.917 5.010 4.893
€02 [%o] - - - 4.684
20,1 [Mpa] 297.240 337.151 318.173 247.390
20,2 [Mpa] - - - 243.715
aFp1 [kN] 5885.343 6675.585 6299.821 4898.315
aF g2 [kN] - - - 3472.934
Fe[kKN]  28743.91658 28784.59196 29086.68099  49992.793
Ze [M] 0.548 0.55 0.545 0.935
Zp1 [M] 0.309 0.407 0.314 0.764
Zy [M] - - - 0.713
Ngra [KN] 22858.57 22109.01 22786.86 41621.54
Mgg [kN] -17570.24 -18548.49 -17830.38 -52961.78
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5.7 Mezni stav unosnosti — smyk a krouceni

Pro potfeby feSeni krouceni je prutovy model dopIlnén o tuhd ramena a
podpory — viz obrazek:

Konstrukce je zatiZzena vlatni tihou, ostatnim stalym zatiZzeni a zatizenim
chodnikld s vlivem krouticiho momentu.

Schéma zatizeni konstrukce modelem LM1 pro vyvozeni maximalniho
krouticiho momentu:

S00. 2000 500500, 2000 500800 2000 500 2500 y
| 300kN 300KN

S 3200kN z 200kN§ 00N 00N

’ | BN/ o Ak N/

N A A A N e e A T o e L

1 DOPKN
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Schéma zatiZzeni konstrukce modelem LM1 pro vyvozeni maximalni
posouvajici sily.

‘50% 2000 ‘5001»50% 2000 ‘5001»50% 2000 lLSOO‘V 2500 v

. 300KN 300KN: |
| SkN/m? | 200KN 200kN: Hookn 100KN;
| SkN/m? | |

| i i 3kN/m? | 3kN/m?
‘$ ¢¢$$¢¢$ ¢|¢ IS ¢¢J¢T¢J ¢it1¢¢LJT¢¢i

_______________________________

KOMBINACE VNIT RNICH SIL

podpéra2 podpéra3 podpéra4 podpéra5 podpéra6

My [KNm] 6608.02 6542.20 6499.54 8063.49  7070.49

5 e Veq [KN] 3607.39 3965.57 3480.93 8479.47  8715.63
M, [kNm] -5430.58  -6129.51  -4221.13 -15012.55 -16508.65

Ngg [KN] 23214.38 22919.10 22782.86 40891.38 41636.21

My [KNm] 5371.56 5332.09 5187.63 6469.60 5955.49

T Veq [KN] 4245.40 4584.66 4379.06 9320.40 9422.74
M, [kNm] -9709.05 -10468.09 -10282.04 -19162.86 -18342.57

Ngg [KN] 23214.38 22919.10 22782.86 40891.38 41636.21

extrém My [KNm] -14380.92 -16176.10 -14717.17 -30679.24 -29496.50

5.7.1 V podp érach 2,3,4

Analogicky tenkosténny prufez:

Vnéjsi rozméry: A =6,736m?

u=13,287m
A 6736 _
tef = E = 13,287 = O,507m

47



Most na preloZce silnice 1/57 pfes mistni potok Bc. Jan Fojtd

Rozméry vymezené stiednici Ay = 6,736m?

up = 13,287m
l; = 0,892m I, = 0,892m
l; = 4,204m I, = 5,019m
Podp éra 2:
Npg  Mgg 23214,38 1438092\
o A W <_ 10369 ' 2,006 )* 107% = 4,93MPa
Npg  Mgg 2321438 1438092\
%= A, T Waw (_ 10,369 1,526 )* 1072 = ~11,67MPa

on = 493MPa > f.q=133MPa

Dojde k potrhani prtfezu
VRd,c = VRd,cm + VRd,cn
VRd,cm = CRd,ck(loo * pefck)l/gb_wd

c 0,18 0,18 ~ 012
d G —
Rd,c C 15

k=1+ /20 =1+ /200 = 1,437 <2
1047

Ay 22%6%150%1076
Pe =1 d™ " 4512+ 1,047

by = 4,512m v nejnepfiznivéjsi poloze
VRdem = 0,12 % 1,437 * (100 * 4,19 x 1073 x 30)/3 « 4512 * 1047 = 103 = 1894,359kN

=4,19%1073

VRd,cn = k1chb_wd
o Nea_ (_23214,38
cd A 10,369

Ocq = —2,24MPa < 0,2f.,4 = 0,2 * 18 = 3,60MPa
Vrd,en = 0,15 * 2,24 * 103 % 4,512 % 1,047 = 1586,452kN
Vrac = 1894,359 + 1586,452 = 3480,811kN

) * 1073 = —2,24MPa

VRd,c > VRd,c,min

VRd,c,min = (Vmin + k10cd)b_wd = (0:33 + 0,15 % 2,24) * 4512 * 1047 * 1073 =
= 3146,569kN

Vmin = 0,035 * k3/2 % £1/? = 0,035 * 1,4373/2 x 301/2 = 0,330

VRd,c = 3480,811kN > VRd,cmin = 3146,569kN

Tra,c = feta * 2 * Ag * tes = 1,333 % 103 % 2 % 3,657 * 0,507 = 4943,890kN
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Interakce krouceni a smyku

- kombinace pro maximalni kroutici moment
Tka N Viq _ 6608,02 N 3607,39
Trac Vrace 4943,89 3480,81
- kombinace pro maximalni posouvajici silu

Tea | Vea _ 537156 424540
Trac  Vrac 4943,89 ' 3480,81

=237 > 1,00

=231 > 1,00

Je nutné navrhnout smykovou vyztuz

Rozdéleni posouvajici sily po prufezu:

T T
Edl 1 Ed Ed1 1 Eda

a Ed2

1325 | 2750 L1325
5400

- kombinace pro maximalni kroutici moment

Vig 3607,39
VEdZ = sz = T x 2,75 = 1837,10kN

VEq 3607,39
VEdl,l = Tbl = T * 1,325 = 885,15kN

vr My ] 6608,02 0,892 = 805,90kN
= = ES =
Bd 7 2%A, Y (2%3,657) ’

VEd 805,90
cosa  cos27

Ve = = 904,48kN

Vgd1 = Vida + VEdr1 = 904,48 + 885,15 = 1789,63kN
Veqz = 1837,10kN

H = X 1, = 6608,02 4,204 = 3798,211kN
= = * =
Bd3 = oy Al (2%3,657) "’ ’
M, 6608,02

Hpqq = = 5,019 = 4534,544kN
Edt = 0 At (2%3,657)

- kombinace pro maximalni posouvajici silu
\ 4245,40

VEdZ = sz = T x 2,75 = 2162,01kN
VEq 4245,40
VEdl,l = Tbl = T * 1,325 = 1041,70kN
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vr My 5371,56 0,892 = 655,10kN
= = * =
BT 2%A, Y (2%3,657) ’
VI 655,10
vl =—4 = = 735,24kN

cosa  cos27

Va1 = Vaaq + Veai1 = 735,24 + 1041,70 = 1776,94kN
Viqy = 2162,01kN

Navrh smykové vyztuze v oblasti b ;:

PuUsobi zde krouceni — jsou navrzeny uzaviené tfiminky 4 stfihy gR14

Agy = 6,16 * 10~*m?

s; = 0,2m

cotg 6 = 1,732 (30°)

tg® =0,577

VRas1 = Asw v cotgh + fpwk = %210_4 % 0,857 * 1,732 * 478,261 103
= 2186,537kN

Vrdast = 2186,537kN > Vgq; = 1789,63kN

Navrh smykové vyztuze v oblasti b ;:
Jsou navrzeny oteviené tfminky 6 stfiha gR14
Ay = 9,24 * 10™*m?

s;=0,2m

cotg 6 = 1,732 (30°)

tg® =0,577

VRasz = Asw v cotgh » fpwk = %210_4 % 0,857 * 1,732 * 478,261 103
= 3279,805kN

Vrasz = 3279,81kN > Vg, = 2162,01kN
. 3x400 420, 5x415 420, 3x400 ,
4 1 1 A

NOOHHHY
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Unosnost tla éené diagonaly
ey * Vp * foq * by * Z

cotgb + tgd N

Nggq 23214,38

O = TR T (‘W

VRd,max -

)* 1073 = —2,24MPa
1 1
ch<0;1fcd> = <0j218> =<0;45>

Sa —1+@—1+£—1124
CW — - - )

fq 18
fox 30
Vi =vV= 0,6<1 - 250) = 0,6<1 —ﬁ) =0,528
1,124 % 0,528 * 18 * 103 * 4,512 x 0,857
VRd,max = = 17892,46kN

cotg30 + tg30

2xogy *Vrfoqx A xter  2%0,528% 1,124 % 18 * 103 % 3,657 * 0,507
cotg + tgd B 1,732+ 0,577

= 17157,35kN

Interakce krouceni a smyku

TRd,max =

- kombinace pro maximalni kroutici moment
Tkq N Veq _ 6608,02 N 3607,39
TrRamax VRdmax 17157,35  17892,46
- kombinace pro maximalni posouvajici silu

Ted Vig 5371,56 424540
+ = +
Tramax  VRdmax 17157,35 ' 17892,46

=059 > 1,00

=0,55 > 1,00

Vodorovna sloZka sily od krouticiho momentu
- pfi dolnim okraji
Hgq3 = 3798,211kN

_ Hgqz 3798311

A = =
Sreg fyd 478,261 % 103

= 79,42 x 10™*m?

- pfi hornim okraji
Hgq4 = 4534,544kN
_ Hpqa = 4534,544

A = =
S8 fq 478,261 %103

= 94,81 * 10~ *m?

200R28/m A =1232*10"m’

108R32/m A =80,4*10"m’
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Celkova vodorovna sila

6608,02
2 % 3,657

Tgq
Hpq = (V +
Hgq 2347108

A = =
STee fya 478,261 103

uk) *cotg B = (3607,39 +

=500,1* 10~*m?

NavrZzeno gR16 4250mm + gR18 4250mm , A (=503,0*10*m2

Ovéreni konstruk ¢énich zasad

A A 9,24%10~% 6,16x107% _
pw = ——o—  —SE = + =199x107*
spxbyw*sina  Spxter 0,2%4,512*1 0,2%0,507

_0,08\/fgc _ 0,08%v30
pW,mlIl - fyk - 550

Simax = 0,75 *d * (1 + cotga) = 0,75 * 1,047 * (1 + 0) = 0,785m
Stmax = 0,75*d = 0,751,047 = 0,785m < 0,6m

=797 x107%

11,006

Sk max = Min (%; b; 0,75 * d * (1 + cotga)) = min (T; 4,512;0,75 * 1,047) = 0,785m

pw =199%10"* > pymin =797 *107*
s;1=0,200m < sy, = 0,785m
st = 0,415m < Sypax = 0,600m
sk = 0,200m < Sgpmax = 0,785m

11,006) * 1,732 = 23471,08kN

‘ 6725
p 3000

Podélny smyk =

AX = 1,0m 3 ‘

AM gq = 2479,630kNm |

bess = 6,725m i

befri = 3,0m =

aF g =475 = % = 2893,384kN § N

hf = 0,426m za vySku h¢ je dosazena vySka tlacené @ ﬁ
oblasti pfi ohybu v podélném sméru > R

AF g = pF ot ‘;ifff: = 2893,384 x 2 = 1290,729kN ? E{

W = A)f zdhf = 112*98”152 = 3029,880kPa

I o= Mx 600802 o 0 cokpa 1000

2*%Ap+xhy 2%x3,657%0,6 J

Vgq = VW4 + vE4 = 3029,880 + 976,362 = 4006,242kPa
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vgq = Ed = 20002%2 _ 5003,121kPa Na polovinu prafezu
2 2

Vgq = 2,003MPa > 0,4 *fq =0,4%*1,333 =0,533MPa

Je nutny navrh vyztuze

cotg B = 1,25 (38,6°) 9\ / -
sin O; = 0,624 S —
cos 6 = 0,782 T
Asf _ VEq * hf . 2,003 * 0,4-26 2

m
— = = = 14,27 x 107" —
s fyq*cotgh 478,261 x 1,25 i m

Plocha bude pfi¢tena k ploSe vyztuze na ohybovy moment z pficného sméru
Unosnost tlagenych diagonal

VRdmax =V * feq * sinO * cosBs = 0,528 * 18 * 103 % 0,624 0,782 = 4637,648kPa

VRdmax = 4637,648kPa > vg4 = 2003,121kPa

podp éra 2 podp éra 3 podp éra 4
on [Mpa] 4.93 5.78 5.30
od [Mpa] -11.67 -12.76 -11.90
interakce krouceni a smyku - bez smykové vyztuze
max Tgq[-] 2.37 2.39 2.32
max Veg[-] 2.31 2.32 2.32
vnitfni sily - kombinace max Tgq
Vear [KN] 1789.63 1868.51 1743.75
VEegz [KN] 1837.10 2019.50 1772.70
Heq, 3[KN] 3798.21 3760.38 3735.86
Heg 4 [KN] 4534.54 4489.38 4460.10
vnitfni sily - kombinace max Vggq
VEq1 [KN] 1776.94 1854.78 1784.56
Vegz [KN] 2162.01 2334.78 2230.08
interakce krouceni a smyku - inosnost tlacené diagonaly
max Tgq[-] 0.59 0.60 0.57
max Vegq[-] 0.55 0.57 0.55
Unosnost smykové vyztuze
VRa.s1 [KN] 2186.537
VRa.s2 [KN] 3279.805
Pro nejméné pfiznivy fez - s nejnizsi G¢innou vyskou
podélny smyk
aMgq [KN] 2479.630 2617.850 2373.890
Veq [KPa] 1563.789 1500.224 1507.509
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5.7.2 'V podp érach 5,6
Analogicky tenkosténny prufez:

2200

Vnéjsi rozméry: A =10,147m?

u=13,899m
A 10147 _
Lef =4 = 13809 0,730m

Rozméry vymezené stiednici Ay = 5,640m?

up = 10,797m
l; =1,562m 1, =1,562m
l; = 3,310m l, = 4,364m
Podp éra 5:
Ngg  Mpgg 40927,00 3069724\
o Ay Wna <_ 14057 ' 5,680 )* 107% = 2,49MPa
Ngg  Mpg 40927,00 3069724\
oA Wae (_ 14,057 3,978 >* 107 = ~10,62MPa

op = 2,49MPa > f.4q = 1,33MPa

Dojde k potrhani prufezu

VRd,c = VRd,cm + VRd,cn

VRd,cm = CRd,ck(100 * pefck)1/3b_wd
_ 0,18 _ 0,18

Crac = — = — = 0,12
Rd,C YC 1’5

200 200
k=1+ T—1+ ’E—1,317 <2

_Ag (5%19+22%6)*150%107°
Pe = bod 3,824 * 1,994

=447 %1073

v os

b,, = 3,824m v nejnepfiznivéjsi poloze

VRdem = 0,12 % 1,317 * (100 * 4,47 x 1073 x 30)/3 % 3824 * 1994 x 103 = 2861,391kN

VRd,cn = kl chb_wd
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Ned ( 40927,00
A, 14,057
6cq = —2,91MPa < 0,2f.q4 = 0,2 * 18 = 3,60MPa

VRd.en = 0,15 % 2,91 % 103 * 3,824 * 1,994 = 3330,084kN
Vrae = 2861,391 + 3330,084 = 6191,476kN

Ocd = — )* 1073 = —2,91MPa

VRd,c > VRd,c,min

VRd.cmin = (Vmin + K10cq)bwd = (0,293 + 0,15  2,91) * 3824 * 1994 1073 =
= 5538,615kN

Vinin = 0,035 *k3/2 x f1/* = 0,035 * 1,3173/2 % 301/2 = 0,290

VRde = 6191,476kN > Vg cmin = 5538,615kN

Trae = fera * 2 * A * tep = 1,333 % 103 * 2 * 5,640 * 0,730 = 10979,990kN

Interakce krouceni a smyku
- kombinace pro maximalni kroutici moment

Tea | Vea _ 806349 847947
Trac  Vrac 1097999  6191,48

=210 > 1,00

- kombinace pro maximalni posouvajici silu

Trd N Vea _ 6469,60 +9320,4o
Trac Vrae 10979,99  6191,48

=159 > 1,00

Je nutné navrhnout smykovou vyztuz

Rozdéleni posouvajici sily po prufezu:

T T
\/Em ‘1+VEdu VEdZ VEcI1 .|+VEdu

1325 | 2750 | 1325
5400

- kombinace pro maximalni kroutici moment
\ 8479,47
VEdZ = sz = W x 2,75 = 4318,25kN

Viq 8479,47
Ved11 = Tbl =510 * 1,325 = 2080,61kN

/
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va. M 8063,49 1,562 = 1116,59kN
— — E 3 —
BT 2% A ' (2%5640) ’
Vaq 1116,59
vl =—4 = = 1188,25kN

cosa cos 20

Va1 = Vo + Vear1 = 1188,25 + 2080,61 = 3268,86kN
Viqy = 4318,25kN

H = z _ 806349 3,310 = 2366,148kN
= = * =
Ed3 ™ o« Ay 3 (2+5,640) ’
My 8063,49

* 4,364 = 3119,598kN

H = =
Bd4 ™2 %A * (2+5,640)
- kombinace pro maximalni posouvajici silu
Veq 9320,40
Veaz =772 = 555

Veg 9320,40
VEd11 = Tbl =50 ° 1,325 = 2286,95kN

* 2,75 = 4746,50kN

vr My 6469,60 1,562 = 895,88kN
= = * =
BT 2% A ' (2%5640) ’
VI, 895,88
vl =—4 = = 953,37kN

cosa cos20

Va1 = Vo + Veqr1 = 2286,95 + 953,37 = 3240,32kN
Viqy = 4746,50kN

Navrh smykové vyztuze v oblasti b ;:

PuUsobi zde krouceni — jsou navrzeny uzaviené tfiminky 4 stfihy gR14

Agw = 6,16 x 10™*m?

s;=0,2m

cotg® = 1,732 (30°)

tg® =0,577

VRast = ASTWZ * cotgl * fyyy = %210_4 * 1,635 * 1,732 * 478,261 = 103
= 4171,514kN

VRd,Sl - 4171, 51kN > VEd,l == 3240, 32kN
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Navrh smykové vyztuze v oblasti b 5
Jsou navrzeny oteviené tfminky 6 stfiha gR14
Agw = 9,24 * 10™*m?

s; = 0,2m

cotg® = 1,732 (30°)

tg® = 0,577

VRd,s2 = :wZ * cotgh * fyy = M * 1,635 % 1,732 % 478,261 = 103

0,2
= 6257,272kN

Vrasz = 6257,27kN > Vgq, = 4171,514kN
. 3x400 420 5x415 420 3x400
1 T 1 7

&1 nfq pa 0N )

SR S

Unosnost tla éené diagonaly

_ ew *Vq * cd*bw*Z_

VRd,max -

cotgb + tgd
NEgq ( 40927,00) 10-3 2 91MP
= —_-—= —_——_— ] k = —
Ocp T T A 14,057 Sk

1 1
ch<0;1fcd> = <0j218> =<0;45>

->a =1+@=1+£=1162
W fed 18 ’
Vg = 1,162 * 0,528 * 18 * 10° * 3,824 * 1,635 — 29892 082KN
max cotg30 + tg30 ’
T _ 2% Ogy ¥V *fog *x Ap * ter _ 2%0,528 x 1,162 = 18 = 103 % 5,640 = 0,730
Rd,max cotgb + tgd 1,732 + 0,577
= 39371,66kN

Interakce krouceni a smyku
- kombinace pro maximalni kroutici moment

Tea Vea 806349 847947

= =094 > 1,00
TRd,max * VRdmax 39371,66 * 29892,082
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- kombinace pro maximalni posouvajici silu

Tea | Vea _ 646960 = 932040
Tramax  Vrdmax 3937166  29892,082

=090 > 1,00

Vodorovna sloZka sily od krouticiho momentu
- pfi dolnim okraji
Hgq3 = 2366,148kN

Hgqs 2366,148
Asres = ¢~ = 478261 10°
yd ’
- pfi hornim okraji
Hgq4 = 3119,598kN

HEq 4 3119,598
Asres = = 478261+ 10°

yd ) * 10

= 49,47 x 10~*m?

= 65,23 * 10~ *m?

5¢R32/m  A=71,0"0"m’
5¢R28/m

106R28/m A =6186"10"m’

Celkova vodorovna sila

uk co ) ) ID ) ) )

Tgq
Hpq = (V +
Hgq 2805521

A = =
STee fya 478,261 103

= 586,6 * 10~*m?

NavrZzeno gR16 4250mm + gR20 4250mm , A =589,1*10*m?

Ovéreni konstrukénich zasad

A A 9,24%10~% 6,16+¥107% _
Py = ——— Sk — =17,99%107*
spxbyw*sina  Spxter 0,2%3,824*1 0,2%0,730
0,08,/fx 0,08 *+/30 —4
Pw,min = = =797 %10

fyx 550
Simax = 0,75 *d * (1 + cotga) = 0,75 * 1,994 * (1 + 0) = 1,496m
Stmax = 0,75 *d = 0,75 % 1,994 = 1,496m < 0,6m

10,7976
8

Sk max = Mmin (%; b; 0,75 * d * (1 + cotga)) = min ;3,824;0,75 ¥ 1,994) = 1,35m

pw =17,99%10"* > pymin =797 %107*
51 =0,200m < s pax = 1,496m
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st = 0,415m < Sy pax = 0,600m
sk = 0,200m < Sgmax = 1,350m

Podélny smyk

AX = 1,0m
AM Ed = 5681,79kNm
beff = 6,725m
befri = 3,0m
AF g = A0Ed — 29070 _ 3475 101kN

z 1,635
hf = 0,6m

berri 3,0

aF q = aF g 370 = 3475101+ - = 1550,231kN

v aFq 1550231
VE = =

d_AX*hf_ 1%0,6
o My 806349
Ed ™ 2% Ap*hy 2%5,640%0,6

VEq = Vig + Viq = 2583,718 + 1191,414 = 3775,132kPa

Vgq = 20 = 3772132 _ 1887 566kPa
2 2

Vgq = 1,888MPa > 0,4 *f.q = 0,4* 1,333 = 0,533MPa

= 2583,718kPa

= 1191,414kPa

Je nutny navrh vyztuze

cotg 6; = 1,25 (38,6°)

sin 8 = 0,624

cos 6; = 0,782

A Vpa*he 1,888 % 0,6 m?

— = = =18,94 % 107*—
s fyq*cotgh 478,261 x 1,25 i m

-13875,59

-19557,38

Na polovinu prufezu

250

Plocha bude pfi¢tena k ploSe vyztuZze na ohybovy moment z pficného sméru

Unosnost tlagenych diagonal

VRdmax =V * feq * sinO * cosBs = 0,528 * 18 * 103 x 0,624 0,782 = 4637,648kPa

VRamax = 4637,648kPa > vg, = 1888,566
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podp éra 5 podp éra 6

on [Mpa] 2.49 2.45
o4 [Mpa] -10.62 -10.41
interakce krouceni a smyku - bez smykové
vyztuze

max Teq[-] 2.10 2.04

max Veq[-] 1.59 1.54
vnitini sily - kombinace max Tgq

Vear [KN] 3268.86 3180.48

Veaz [KN] 4318.25 4438.52

Heq, 3 [kN] 2366.15 2074.76

Heq 4 [kN] 3119.60 2735.43
vnitfni sily - kombinace max Vgq

Vear [KN] 3240.32 3189.68

Veaz [KN] 4746.50 4798.62

interakce krouceni a smyku - inosnost
tlacené diagonaly

max Tgq[-] 0.94 0.90
max Veg[-] 0.90 0.87
unosnost smykové vyztuze
Virast [KN] 4171.514
Vras2 [KN] 6257.272
podélny smyk
aMgq [KN] 5681.79 6119.89
Veq [kPa] 1887.57 1913.82
Asfs[m*/im] 1.894E-03  1.921E-03

5.7.3 Ve tretinach rozp éti poli

1 o 1 o _1 'R 1

= - ™~ ~ © o <

L L L L 11] [11] L

— — 1 — — | —

(e} O (o} O O (o} (o

' AR o A o 0o o
ettt —+———
15000 15000 15000 | 7000 | 8000 | 7000 | 7000 | 8000 | 7000 | 8000 | 9366

o — o | 0

= e o o

L 1] 11} 11] in}

- | - | =

[ C [e] O o

o o o o a

= ; | I E— ¥ |
9366, 7634 , 7634 19732 , 7634 |, 7634 |, 9366 . 8000 |

60



Most na preloZce silnice 1/57 pfes mistni potok

Bc. Jan Fojtd

KOMBINACE VNIT RNICH SIL
pole 1 L pole 1 P pole 2L pole 3L pole 4L
My [KNm]  3720.90 3052.22 4067.57 4002.93 3386.08
T Vg [KN] 1035.96 1104.04 1027.65 1036.00 263.31
My [KNm] 5274.43 3983.71 5758.42 5449.95 5327.61
Negg[KN]  23752.27 25176.61 23254.30 22998.15 22934.80
My [KNm]  2745.31 1326.33 3457.96  3419.58 3129.63
Ve Veq [KN] 1185.05 1640.14 1456.59  1509.46 1338.62
My [KNm] 5251.89 4706.43 7178.19 675291 7115.46
Negg[KN]  23752.27 25176.61 23254.30 22998.15 22934.80
extrém My[kNm] 6149.31 6176.59 6865.64 6883.10 8321.54
pole 1 L pole 1P pole2L pole 3L pole 4L
on [Mpa] -5.34 -5.49 -5.60 -5.69 -6.41
o4 [Mpa] 1.76 1.63 2.27 2.35 3.31
interakce krouceni a smyku - bez smykové vyztuze
max Tgq[-] 1.12 1.05 1.16 1.15 0.77
max Veq[-] 0.98 0.92 1.18 1.19 1.06
vnitfni sily - kombinace max Tgq
Vea1 [KN] 717.38 639.53 763.16  755.99 516.36
Veg2 [KN] 619.81 660.54 614.83 619.83 157.54
Heg, 3 [KN] 2138.73 1754.38 2337.99 2300.84 1946.28
Heg, 4 [KN] 2553.35 2094.49 2791.24 2746.88 2323.59
vnitini sily - kombinace max Vgq
Veg1 [KN] 613.79 510.97 765.88 771.24 697.24
Vedz [KN] 709.00 981.28 871.46  903.10 800.88
interakce krouceni a smyku - inosnost tlacené diagonaly
max Tgq[-] 0.29 0.25 0.31 0.31 0.22
max Veq[-] 0.24 0.19 0.30 0.30 0.28
unosnost smykoveé vyztuze
Vrast [KN] 871.426 4 stfihy ¢R14,4 400mm
Vras2 [KN] 1307.138 6 stfiht gR14, 4 400mm
Pro nejméné pfiznivy fez - s nejmensSim ramenem vniténich sil
vyztuz pfi dolnim okraji prirezu
Hgra, 3 [KN] 2348.26 10 gR25
vyztuz pfi hornim okraji prifezu
Hra, 4 [KN] 2946.09 10 gR28
celkovéa vodorovna sila
aFta [KN] 11492.3523 9867.447 12381.51 12227.49 9281.421
sily jsou zapogitany do MSU pfi ohybu podélna vyztuz navrzena
konstrukéné - gR16, & 250mm
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aMgq [KN]
Veq [kPQ]
Agilss [M?/m]

542.200

podélny smyk

688.54 608.230 605.420
2253.410 2688.589 2219.472 2194.223 1906.215

6.52E-04

574.63

KOMBINACE VNIT RNICH SIL

pole4P pole5L pole5P pole6L pole6 P
My[kNm] 5006.54 5769.68 5950.29 4674.40 3343.5
max Teg Veq [KN] 1839.60 1895.40 1985.96 1954.05 494.37
M,[kNm] 2631.08 7477.39 3170.74 6595.13 7817.98
Neq[KN]  40571.06 41047.56 40530.85 41110.76 23976.37
My[KNm] 2155.06 4797.33 2828.94 4123.00 1236.48
. Veq [KN] 245498 2361.06 2682.06 2420.52 1312.77
M, [kNm] 2532.17 7351.51 3957.06 6359.44 9483.39
Negq[kN]  40571.06 41047.56 40530.85 41110.76 23976.37
extrém M, [kNm] 8434.63 11349.48 9212.59 11615.47 10407.49
pole4P pole5L pole5P pole6L pole 6 P
oh [Mpa] -5.29 -5.99 -5.46 -6.06 -7.45
o4 [Mpa] -0.20 0.87 0.10 0.96 4.56
interakce krouceni a smyku - bez smykoveé vyztuze
max Teq[-] 1.12 1.27 1.31 1.08 0.71
max Veq[-] 1.32 1.82 1.54 1.70 0.72
vnitfni sily - kombinace max Tgq
VEq1 [KN] 1107.98 1227.74 1273.00 1086.21 579.34
Vegz [KN] 1034.78 1066.16 1117.10 1099.15 278.08
Heq 3 [KN] 2103.747 2424.418 2500.311 1964.182 1404.938
Heq 4 [KN] 2601.067 2997.544 3091.377 2428.509 1737.061
vnitfni sily - kombinace max Vggq
Veq1 [KN] 840.74 119257 985.38 1110.54  461.43
Vg2 [KN] 1380.93 1328.10 1508.66 1361.54  738.43
interakce krouceni a smyku - inosnost tlacené diagonaly
max Teq[-] 0.24 0.27 0.28 0.23 0.14
max Veq[-] 0.15 0.25 0.19 0.23 0.09
Uunosnost smykové vyztuze
Vrast [KN] 2085.757 4 stfihy ¢R14,a 400mm
Vra.s2 [KN] 3128.636 6 stfihti gR14, 4 400mm
Pro nejméné pfiznivy fez - s nejmensim ramenem vnitfnich sil
vyztuz pfi dolnim okraji prifezu
Hra 3[KN]  2946.087 10 pR28
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vyztuz pfi hornim okraji prifezu
Hra 4[KN]  3845.217 10 gR32
celkova vodorovna sila
aFa [KN] 13557.52 15235.05 15766.04 13067.72 7782.466

sily jsou zapogitany do MSU pfi ohybu podéIna vyztuZ navrzena
konstrukéné - gR16, 4 250mm

podélny smyk
sMeq [KN] 988.5 593.510 598.620 604.99  350.08
veg[kPa]  2063.423 2005.746 2059.346 1709.67 1313.666
A/t [m?/m] 6.90E-04

REZ POLE1L POLE2L POLE3L POLE4L POLE

4p

Ned [KN] 11127.44 10816.71 10568.37 12240.11 26806.46
Megg [KNm] 5928.43 6631.43 5830.34 6350.68 6733.68

A[m?] 10.369 10.369 10.369 10.369 12.069
h [m] 1.300 1.300 1.300 1.300 1.675

b [m] 9.810 10.980 10.980 11.060 11.060
dip [M] 0.541 0.374 0.345 0.284 0.742
dypo [M] - - - - 1.388
Api [mm?] 19800 19800 19800 19800 19800
Az [mm?] - - - - 14250
on[Mpa] -3.71 -3.75 -3.40 -3.77 -3.74
Ocp [Mpa] 0.02 1.12 1.01 1.34 -1.47
04 [Mpa] 2.68 3.08 2.61 2.77 0.33

o,[Mpa]  1142.414 1171.627 1151.306 1147.254 1185.433
o, [Mpa]  1142.269 1164.825 1145131 1139.085 1176.456

x [m] 0.145 0.125 0.126 0.136 0.231
Ax [m] 0.116 0.100 0.101 0.109 0.185
€cu [%0] 3.350 2.191 2.147 2.194 3.500
€00 [%0] 5.858 5.973 5.872 5.841 6.033
€p1 [%o] 14.142 14.027 14.128 14.159 10.651
€02 [%0] - - - - 0.853

20,1 [Mpa] 475.122 452.567 472.261 478.306 382.656
20,2 [Mpa] - - - - 166.309
aFp1[KN] 9407.419 8960.820 9350.758 9470.467 7576.594
AFp2 [KN] - - - - 2369.901
Fec[KN]  20534.859 19777.530 19919.128 21710.577 36752.956

Zec[M] 0.478 0.465 0.465 0.460 0.533
Zp1[M] 0.223 0.411 0.440 0.501 0.308
Zp2 [M] - - - - -0.338
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Nrq[KN]  11127.44 10816.71 10568.37 12240.11 26806.46
Mgq[KN]  11910.52 12878.77 13368.91 14741.83 21110.61
REZ POLE5L POLE5P POLE6L POLEG6P

Neq[KN]  25536.25 25325.42 27806.90 15712.82
Meg[KNm]  10389.47  8627.04  9339.02  9542.59
A[m? 12.069 12.069 12.069 10.369
h [m] 1.675 1.675 1.675 1.300
b [m] 11.060 11.060 11.450 11.450
dy, [M] 0.934 0.934 0.742 0.176
dy py [M] 0.908 0.908 1.388 -
Ag1 [mm?] 19800 19800 19800 19800
Ap, [mm?] 14250 14250 14250 -
on[Mpa] -4.46 -4.04 -4.41 -5.759
Ocp [Mpa] -1.58 -1.66 -1.27 3.140
04 [Mpa] 1.82 1.17 1.23 4.533
o,[Mpa]  1197.395 1206.798 1200.429 1186.631
0, [Mpa]  1187.744 1196.703 1192.711 1205.765
x [m] 0.230 0.227 0.228 0.145
Ax [m] 0.184 0.182 0.183 0.116
Ecu [%0] 3.500 3.500 3.500 2.042
€00 [%o] 6.091 6.137 6.116 6.183
€p1 [%o] 7.785 7.913 10.803 13.817
€02 [%o] 8.181 8.314 0.900 -
A0pi[Mpa]  322.033  316.131  370.543  411.626
202 [Mpa]  328.991  323.169  175.445 -
AFpi[KN]  6376.246 6259.401 7336.748 8150.204
AFp2[KN]  4688.128  4605.159  2500.098 -
Fe[KN]  36600.624 36189.980 37643.746 23863.024
Zee [M] 0.533 0.534 0.534 0.478
Zp1 [M] 0.116 0.116 0.308 0.588
Zpo [M] 0.142 0.142 -0.338 -
Nrq[KN] ~ 25536.25 2532542 27806.90 15712.82
Mre[KN]  20916.26 20709.34 21504.25 16201.43
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A4

6. PRICNY SMER

Rozmisténi zatéZovacich pruht modelu LM1 pro pfiény smér:

3000 3000 1 2500 1 3000

7]
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18T
. 44
[yiem |,
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[T

Bl —E e— 8
1 1
! ! 1,002m! 1% 1,829 1,240m | |
[ [ AT 0NN 10RO dHim” B30 BETIN D T3 1 1
o )
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1 1
1 1 T
B —H| #| g 3 L2
Bl —H
1 1
| | 1,840 1, 740mt
! ! o0 Thiidlim® 7. T7MUm*

Spojita rovnomérna zatizeni:

q: = Q;/A; = 150/1,092 = 137,363kNm 2
q, = Q;/A, = 150/1,456 = 103,022kNm™2
qs = Qz/A; = 100/1,645 = 60,790kNm 2
qs = Qz/A, = 100/1,749 = 57,176kNm 2
qs = Q3/As = 50/1,623 = 30,807kNm ™2
qe = Q3/Ag = 50/1,240 = 40,323kNm™?
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Prubéh momentd myp. :

5£86,76

178391

743,55

‘-ﬂ:-::liljiﬂi_ W N TTrrre——

6.1 V podpére6-rezl-1

Navrh vyztuze a posouzeni na ohyb
Zpramérovany dimenzaéni moment myp, :

705,50
} 74359

[T

I

il

L2000 |
g = 25mm h =0,914m c=0,06m
fcq = 18MPa fyq = 478,261MPa  &¢, = —3,5%o

b=1,0m
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0,025

%)
dy=c+ 5= 0,06 — = 0,0725m

d=h-d; =0914-0,0725 = 0,8415m

fea 2 x Mggq
A reg —b*d*fy—d* (1—J1—m)
1% 08415 18,000 1 2 * 705,50
= E3 K — —_— —
’ 478,261 1,0 * 0,84152 « 18 * 103
= 0,001804m?

St

2
Aot 18,94 * 10‘4% plocha vyztuZze nutnd k pfeneseni podélného smyku

étvrtina je pfiétena k vyztuzi u horniho povrchu

0,001894

1 Ag ,
As1 = Asreg + 7+ = 0,001804 + =0,002278m

S¢
Navrzeno gR25 4200mm, A =24,54*10“*m?
Ag*fyq  24,54%107*x 478,261

X 08%bxfy 0,8+ 118 = 0,082m
lewl d—x |=3,5] 0,8415 — 0,082

g1 =" *— =7 * 0,082 = 32,636%0
f,q 478261

= yd _ 207 53919
fyd =g 200 00

€s1 = 32,636%0 > gyq = 2,391%0 — 01 = fyq
z=d-0,4x=0,8415—- 0,4 * 0,082 = 0,809m

Mggq =z * fyq * Ag = 0,809 = 478,261 « 103 % 24,54 « 10™* = 949,37kNm
Mgq = 949,37KNm > Mgq = 705,50kNm

Jako rozdélovaci vyztuz je vyuZzita vyztuz k pfeneseni vodorovné sily gR16

4250mm, A.=8,04*10"*m?*/m
Asrvmin = 0,2 % Ag = 0,2 % 24,54 % 107* = 4,91 * 10~ *m?
Agry =804+107*m? > Agymin = 4,91 % 107*m?

Ovéreni konstrukénich zasad
Agmax = 0,04 % A. = 0,04+ 1% 0,914 = 365,6  10~*m?
As = 24,54 % 107*m? < Ag pax = 365,6 * 107*m?

f 2,9
Agmin=Max (o,zs%*b*d;o,oow*b*d) = max (0,26 0 *1*0,8415;0,0013*1*0,8415) =

yk
= max(11,54 * 107%; 10,94 * 10™*) =11,54*10*m?
As =2454%10"*m? > Agpin = 11,54 % 107*m?
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hlavni nosna vyztuz
Smax < 2h; 250mm

200mm < 1828;250mm
rozdélovaci vyztuz

Smax < 3h; 400mm

250mm < 2742; 400mm

Posouzeni na smyk
Unosnost prafezu bez smykové vyztuze

Vrdc = Crac * k* (100 * pe,fu)t/3b,, *d  Prabéh hlavni posouvajici sily gmax :

_018_018 _ o
Rd,C - YC - 1’5 - % g
k=14 [22 =14 |2 _1488<2 T TTTTTTTTTTT
d 841,5
Agq 24,5410 2916  10-3
= = = *
Pe = bod  1,0+08415 -

Vde = 0,12 * 1,488 * (100 * 2,916 * 1073 * 30)1/3 % 1000 * 841,5 + 1073 = 309,512kN

VRd,c > VRd,c,min
VRd.cmin = Vminbwd = 0,348 * 1000 * 841,5 * 1073 = 292,668kN

Vinin = 0,035 * k3/2 « f1/% = 0,035 * 1,488%/2 x 301/2 = 0,348
Vrde = 309,512kN > Vrg cmin = 292,668kN
Vrac = 309,51kN < Vgq = 652,73kN

Jsou navrzeny jednost fiZzné spony gR12

o\

A1 = 1,13 % 10 *m? :
s} = 0,4m
st = 0,25m st
cotgb = 1,732m (30
tgb = 0,577m
A =ﬂA =w1 13%107* = 4,52 x 10™*m?

W s, W T 250 ’
Vras = ASSIW Z * cotgd * fyy = 4’552—01(;)_4 0,809 * 1,732 478,261 * 103 = 757,178kN

Vras = 757,18KN > Vg = 652,73kN
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Unosnost tla éené diagonaly

v Uy *by*zxvfg 1+1%0,809%0,528+18+10°
Rdmax = " cotgh + tgd 1,732+ 0,577

= 3328,904kN

—06(1 ka)—06<1 30)—0528
V== 250) ~ 250) ~

VRdmax = 3328,90kN > Vgq = 652, 73KN

Kontrola konstrukénich zasad

0,08/f; 0,08 % V30

fi 550

_ Agw 452+« 107*
"~ s *by, *sina 0,4 * 1 *sin90

pw,min -

=7,97%107*

Pw =11,30x10~*

Pw =11,30%107* > pymin = 7,97 % 107*

s; < 0,75d * (1 + cotga) = 0,75 % 841,5 * (1 + 0) = 631mm
s} = 400mm < s, = 631mm

st < 1,5d =1,5%841,5=1262mm

St = 250mm < Sy pax = 1262mm

6.2 V podp éfe 6 - fez 2-2

Navrh vyztuZze a posouzeni na ohyb

Zpramérovany dimenzaéni moment myp. :

1490,43
1788,91

1

2000

¢ = 25mm h=22m c=0,06m b=1,0m
fcq = 18MPa fya = 478,261MPa  &¢, = —3,5%o

] 0,025
d; =c +§ = 0,06 5 = 0,0725m

d=h-d; =22-0,0725 = 2,1275m
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f 2+*M
As,regzb*d*%*(l_\/l Ed )

y S brd?xfyg
1+21275 18,000 2 % 1490,43
= * k —— % — _
’ 478,261 1,0 * 2,12752% * 18 = 103
= 0,001478m?
2
AS—S: = 18,94 10‘4% plocha vyztuZze nutnd k pfeneseni podélného smyku
Ctvrtina je pfiétena k vyztuzi u horniho povrchu
1 Ay 0,001894 5
Agqi = Agreg + 15 s 0,001478 + — - 0,001952m
f

Navrzeno gR25 4200mm, A =24,54*10“*m?
As*fyqa 24,54+ 107* « 478,261

X 08+bxfy 0,8+1+18 = 0,082m
leel d—x [|-3,5] 2,1275— 10,082

g1 =" *— =7 * 0,082 = 87,861%0
fya 478,261

€yd = ? = W = 2,391%o0

€s1 = 87,861%0 > gyq = 2,391%0 — 01 = fyq

z=d—0,4x = 2,1275— 0,4 * 0,082 = 2,095m

Mpq = z * fyq * Ag = 2,095 * 478,261 103 * 24,54  10~* = 2458,68kNm
Mgq = 2458,68kNm > Mgq = 1490,43kNm

Jako rozdélovaci vyztuz je vyuzita vyztuz k pfeneseni vodorovné sily gR16
4250mm, A =8,04*10"m?*/m

As,rv,min =02xA; =02+ 24,54 * 1074 = 4,91 * 10~4m?
Agry =804%107*m? > Agrymin =491 % 107*m?

Ovéreni konstrukénich zasad
Agmax = 0,04 % A, = 0,04+ 1+2,2 =880,0 x 10~*m?
Ag = 24,54+« 107*m? < Asmax = 880,0 * 10~*m?

)

550
= max(24,17 * 107%; 23,66 * 10™%) =24,17*10*m?
As =2454%107*"m? > Agpin = 24,17 * 107*m?

f
Aq in= Max <0,26 ctm *b*d;0,0013*b*d> — max (0,26

*1*2,1275;0,0013*1*2,1275) =
fox

hlavni nosna vyztuz
Smax < 2h; 250mm

200mm < 4400;250mm
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rozdélovaci vyztuz
Smax < 3h; 400mm

250mm < 6600; 400mm

Posouzeni na smyk

Unosnost prafezu bez smykové vyztuze

Vrdc = Cra,c * kK * (100  pe.f)1/3by, * d Pribéh hlavni posouvajici sily Qmax :
0,18 _ 0,18 _ ™
CRd,C = Y_c = E = 0,12 |£_
2
k=1+ [22=1+ / 299~ 1,046 < 2
d 2127,5
_Ag 2454%107% 1153 % 10-3
Pe = pwd 10%21275 07 i
Vrae = 0,12 % 1,046 * (100 * 1,153 x 1073 x 30)%/3 =
«1000 % 2127,5 * 103 = 403,896kN
VRd,c > VRd,c,min
VRd.emin = Vminbwd = 0,348 % 1000 * 2127,5 * 103
= 436,278kN
Vinin = 0,035 * k3/2 « /% = 0,035 * 1,0463/2 + 301/2 1
= 0,205

Vrdc = 403,896kN > Vrg cmin = 436,278KkN
Vrac = 436,28KN < Vgq = 3745,66kN

Jsou vyuZzity tfminky navrZzené na smyk v podélném sméru

y

[T
T

.

Jsou uvazovany 3 stfihy gR14
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Agy = 4,62 * 10~*m?

s;=0,2m

cotgb = 1,732m (309

tgb = 0,577m

VR4 =Aswz*cotg6*f =4'52*—10_4
STy ywk 0,200

Vras = 4008,67KN > Vgq = 3745,66kN

Unosnost tlagené diagonaly

Ocy * by * 2% Vg  1%1%2,095%0,528 18 x 10°

* 2,095 = 1,732 x 478,261 = 103 = 4008,671kN

V = = 8621,250kN
Rd,max cotgb + tgd 1,732 + 0,577
—06(1 ka)—()6(1 30)—0528
Ve 250) ~ 250) ~
VRamax = 8621,25kN > Vg = 3745, 66kN
Kontrola konstrukénich zasad
0,08\/fy 0,08 xv30 797 x 10-*
i = = = *
pW,mlIl fyk 550 )
Agw 4,62 1074
= = = 23,10+ 10™*
Pw sy * by *sina 0,2 x 1 *sin90 i
pw =23,10%10"* > pymin =797%107*
s; < 0,75d * (1 + cotga) = 0,75 % 2127,5 x (1 + 0) = 3191mm
s} =200mm < ], =3191mm
6.3 Ve tretinach rozp éti poli
pole 1L  pole 1P  pole 2L pole 2P pole 3L  pole 3P  pole 4L
Myp+ [KNmM/m] 489.41 600.77 542.69 577.04 576.51 546.2 484.84
Vimax [KN/m] 330.91 644.27 562.65 618.58 618.19 567.35 421.27
h[m] 0.914
c[m] 0.06
o [m] 0.022
d; [m] 0.071
d[m] 0.843
b [m] 1
Ecu [%o] 35
As req [mz] 0.001238 0.001527 0.001376 0.001465 0.001464 0.001385 0.001226
Ast [m2] 0.000652 0.000652 0.000652 0.000652 0.000652 0.000652 0.000652
As [mz] 0.001401 0.00169 0.001539 0.001628 0.001627 0.001548 0.001389
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Navrh gR
a 200mm
oR 22 22 22 22 22 22 22
As[m?] 0.001901 0.001901 0.001901 0.001901 0.001901 0.001901 0.001901
Posouzeni
x[m] 0.063 0.063 0.063 0.063 0.063 0.063 0.063
€s1 [%0] 43.232  43.232  43.232 43.232  43.232  43.232  43.232
z[m] 0.818 0.818 0.818 0.818 0.818 0.818 0.818
Mgd [KNmM] 743.47  T743.47  743.47 743.47  743.47  743.47  743.47
> > > > > > >
Megq [KNm] 489.41  600.77  542.69 577.04  576.51 546.2  484.84
VRas [KN] 789.10 789.10 789.10 789.10 789.10 789.10 789.10
> > > > > > >
Veq [KN] 330.91 644.27 562.65 618.58 618.19 567.35 421.27
pole 4P  pole 5L pole 5P pole 6L  pole 6P
Myp+ [KNmM/m] 717.22  767.68 774.04  754.68  458.84
Vinax [KN/m] 740.78  779.42 757.38 732.6  302.86
h[m] 0.914
c[m] 0.06
¢ [m] 0.025
ds[m] 0.0725
d[m] 0.8415
b[m] 1
€cu [%o] 35
Asreq[Mm’]  0.001835 0.001969 0.001986 0.001934 0.001159
Ast[M?] 0.00069 0.00069 0.00069 0.00069 0.00069
As[m?] 0.002008 0.002141 0.002158 0.002107 0.001332
Navrh gR
a 200mm
oR 25 25 25 25 25
As[m?] 0.002454 0.002454 0.002454 0.002454 0.002454
Posouzeni
x[m] 0.082 0.082 0.082 0.082 0.082
€s1 [%o] 32.636  32.636 32.636 32.636  32.636
z[m] 0.809 0.809 0.809 0.809 0.809
Mgqd [KNm] 949.37  949.37 949.37  949.37  949.37
> > > > >
Megq [KNmM] 717.22  767.68 774.04  754.68  458.84
Vgas [KN] 789.10 789.10 789.10 789.10 789.10
> > > > >
Vg [KN] 740.78  779.42 757.38 732.6  302.86
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7  PRICNIKY

Ostatni stalé zatizeni

8725 6725
6175 5325 v

f 1
14,318kN/m* 4704KN/mE 11,482kNim’®

1I&JJJ\AbtJJJJ&bll\A\AL&JJJJble\AJ&&JlJ\AL&JJlJ\AbtJ\lll

Postaveni modelu zatizeni LM1 — pofadi pruha 1,2,3,Z (LM1L)

500, 2000 £O0H00, 2000 S00500, 2000 500, 2600 v
T T 11 T 11 T 1

| 300kN 300KN! i ; .
l OkN/m? | 200KN 200kN; 100KN 100kN! :
| Skh/m 3N/ | AN |
|

N A N 200 0 0 0 0 LN S S
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Postaveni modelu zatizeni LM1 — pofadi pruht Z,3,2,1 (LM1P)

¢ 2500 500, 2000 500500, 2000 500500, 2000 S00,
1 T 17 T 717 T

| | '300kN 300KN
100kN 100kN 200KN 200kN . oK/ :

. 5 6KN/m® | 5
| 3kN/mM2 , 2kN/m? i |
LU S L s ane e ranin 22 R A AR 2N

1825 1200kN

Postaveni modelu zatizeni LM3

v 5750 v 5750 v

125kN 1500 125kN

250kN 250KN 250KkN 250kN 250KN 250kN 250kN 250kN 250KN
1500 L 1500 L 1500 L 1500 ‘ 1500 ‘ 1500 ‘ 1500 ‘ 1500 ‘
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Zatizeni chodnikem

6625 ‘
5675 |V ‘
3,0kwm2m
e L 2'55kij315,938kNm' JUNSRINURRES T
Hodnoty reakci
6.10a
PODPERA 1 2 3 4 5 6 7
| M1L Ru 340147 6771.05 7595.21 7046.36 10952.10 11258.05 4187.46
Rp 761.88 4091.34 477156 4234.11 7955.86  8278.77 1430.09
I M1p Rt 969.80 3986.72 460552 4088.09 755551  7834.21 157161
Rp 3166.49 6734.06 7620.90 7080.60 11159.13 11453.99 4008.21
vz Ru 123277 416858 4807.53 429958  7747.49  8025.99 1857.27
Rp 1515.83 4756.86 5527.08 5032.01 8784.24 9038.53 2254.31
6.10b
| M1L Ru 481020 7888.81 8861.14 834510 12379.89 12628.81 5219.04
Rp 214.17 3123.32 3635.71 3106.22 6279.29  6603.05 733.41
 M1p Rt 64408 319418 371169 327273 618486  6366.63 1136.36
Rp 3812.64 7463.89 8434.30 7918.96 11991.02 12243.70 4721.74
LM3 R, 876.66 3282.95 3825.83 3248.01 6237.05 6470.25 1371.49
Rp 2566.54 6010.58 6744.74 6330.00 9718.99 9849.78 3501.35
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wsw

7.1 P¥iéniky nad podp érami 2,3,4

Schéma S & T modelu

Vnitini sily:
3
8
%’.
5
;\b
g AF
I |
',59"‘51 %
o
K
PRUT KOMBINACE LM1L LM1P LM3 MAX
1 6.10a 502.57 496.86 419.82 502.57
6.10b 507.85 493.60 429.57 507.85
2 6.10a -5419.71 -3160.32 -3360.75 -5419.71
6.10b -6374.52 -2485.85 -2614.25 -6374.52
3 6.10a -5037.82 -3207.33 -3267.09 -5037.82
6.10b -5815.18 -2658.82 -2677.70 -5815.18
4 6.10a -3313.27 -5048.98 -3709.00 -5048.98
6.10b -2623.74 -5543.17 -4460.43 -5543.17
5 6.10a -3282.26 -5442.9 -3908.46 -5442.90
6.10b -2418.98 -6060.77 -4823.81 -6060.77
6 6.10a 3304.45 1926.88 2049.09 3304.45
6.10b 3886.62 1515.65 1593.94 3886.62
7 6.10a 2001.23 3318.59 2383.03 3318.59
6.10b 1474.88 3695.32 2941.13 3695.32
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Pro dimenzovéni jsou uvazovana maxima pro dany prut
Posouzeni tahel
- tahla6a?7
Ngq = 3886,62kN
Ngq 3886,62

A = = = 0,008127m?
S8 foq 478,261 %103
- tahlo 1
Ngq = 507,85kN
A Nea 507,85 0,001062m?
= = =0V, m
STeE fya 478,261 « 103
NUTNA PLOCHA VYZTUZE VEETNE KROUCENI PROVEDENA PLOCHA
94,81+81,27/1,5=148,99  208R32/m 160,84
108R32/)
79,42+10,62/1,5=86,50 8¢R20/fm 105,55 [*107'm’]
2000 2000

A A 300 ) C 1401,

BL Z 2

(23] N o

6@ / —
U3 , 6;6‘ 2 ‘ /

P — o ]

7,

< B | \ N3 \ |

800

Posouzeni vzpér

- vzpéry2ah
Ngq = 6374,52kN
f,
v'=1—2;];)=1—%=0,88
a3 =y % 0,6 *xf.q = 0,88+ 0,6 x 18 = 9,504MPa vzpéra s pficnym tahem
b=15m
wy = 0,536m

A. =w; *b=0,536*1,5 = 0,806m?
Nrq = fP « A. = 9,504 = 103 * 0,806 = 7655,47kN
Npq = 7655,47kKN > Ngq = 6374,52KkN
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Pfi¢né sily v diagonalach

0,536 + 0,536
a=—————=0536m
H=1,312m
h=D 1312 csem
2 2
Ty =3Nga* (1-0,75) =3+ 637452+ (1 - 075522 = 682,151kN
Tyx = sina Ty, = sin52 * 682,151 = 537,54kN
Ty, = cosaT, = cos52 * 682,151 = 419,97kN T\\\\Se\i\
Ay =abx_ 375 00 100m? T
X" fq  478261%10° T,
: N
Ay, = To, 41997 0,000880m? °Tb/) \
T fq 478261 10° & .
- vzpéry3 a4 L
Nggq = 5815,18kN
) fe 30
Vi=l-ooo=1-025=088
a3 =y % 0,6 *xf.q = 0,88* 0,6 x 18 = 9,504MPa vzpéra s pficnym tahem
b=15m
wy = 0,645m
A. = w; *b = 0,645 * 1,5 = 0,968m?
NRq = f™3 x A. = 9,504 * 103 * 0,968 = 9195,12kN
Ngpq = 9195,12kN > Nggq = 5815, 18kN
Pfi¢né sily v diagonalach
0,645 + 0,645
a= — = 0,645m
H = 1,588m
h=2 =188 0 0um
2 2 ’
Ty =3Ng* (1-0,75) =1+581518+ (1 — 0,7552) = 627,109kN
Tyx = sina Ty, =sin52 * 627,109 = 411,42kN A
Ty, = cosaT, = cos52 * 627,109 = 473,29kN T
Agy = % S % = 0,000860m? Tb P T
Ay, =abz_ #7329 _ 000990m? T
Sz f . 478261+ 103 .

y
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Posouzeni uzlovych oblasti

- uzel A(CCT)
Wiy = 0,360m

A. =w;, *b=1,5%0,36 = 0,240m?

Ngq = 6374,52kN
Ngq 6374521073

=N T 024

= 11,805MPa

fMaX =\ % 0,85 x f.q = 0,88 * 0,85 * 18 = 13,464MPa
fmax — 13 464MPa > o0, = 11,805MPa

UZELA  hrana w; [m] A:[m?]  Ngq[kN] o [Mpal] " [Mpa]
12 0.360 0.540 637452 11805 >
2.3 0.400 0.600 5052.60 8.421 > 13.464
31 0.536 0.804 3886.62 4.834 >

- uzel B (CCCT)

UZELB  hrana w; [m] A:[m?  Ngq[kN] o [Mpal] " [Mpa]
12 0.160 0.240 507.85 2.116 >
23 0.536 0.804 6374.52 7.929

13.464

34 0.645 0.968 5815.18 6.011 >
4 1 0.800 0.664 8861.14 13.345 >

v ll} /,1ey

- uzel C (CCCTT)

fmax =y’ % 0,75 * f.4 = 0,88 x 0,75 * 18 = 11,880MPa

UZELC  hrana wi[m] A m’  Ngg[kN] o [Mpa] f" [Mpa]
1.2 1.401 2.102 7417.21 3.529 >
2.3 0.360 0.540  3886.62 7.197 >
3 4 0.645 0.968 5543.17 5.729 > 11.880
4 5 0.645 0.968 5815.18 6.011 >
51 0.360 0.540  3695.32 6.843 >
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7.2 P¥iéniky nad podp érami 5,6

Schéma S & T modelu

Vnitini sily:
PRUT KOMBINACE LM1L LM1P LM3 MAX
1 6.10a 695.94 687.09 607.87 695.94
6.10b 685.08 662.95 591.35 685.08
2 6.10a -6931.80 -4599.42 -4818.22 -6931.80
6.10b -7881.69 -3622.16 -3783.28 -7881.69
3 6.10a -5509.20 -4083.80 -4065.35 -5509.20
6.10b -6062.22 -3447.72 -3389.92 -6062.22
4 6.10a -4278.38 -5589.26 -4483.67 -5589.26
6.10b -3572.69 -5875.87 -4786.12 -5875.87
5 6.10a -4893.74 -7075.68 -5510.89 -7075.68
6.10b -3759.41 -7642.80 -6095.18 -7642.80
6 6.10a 2202.19 1461.21 1530.72 2202.19
6.10b 2503.96 1150.74 1201.93 2503.96
7 6.10a 1554.71 2247.90 1750.77 2247.90
6.10b 1194.34 2428.07 1936.40 2428.07

Pro dimenzovéani jsou uvazovana maxima pro dany prut

Posouzeni tahel
- tahla6 a7
Ngq = 2503,96kN

NEgq

2503,96

As,reg = f

= 478,261 % 103

= 0,005236m?
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- tahlo 1

Nggq = 695,94kN

A= NEd_ 69594 0 ssm?
STeg T f - 478261103

y

NUTNA PLOCHA VYZTUZE VEETNE KROUCENI

PROVEDENA PLOCHA

65,23+52,36/1,5=100,14
49,47+14,55/1,5=59,17

209R28/m 123,16

106R28/m 61,58 [*10m?]

A 750 ‘ C 1122

Posouzeni vzpér

- vzpéry2abs
Ngq = 7881,69kN
£y 30
1K _1_""_088
v 250 250

fiaX =v" % 0,6 * f.,q = 0,88 0,6 x 18 = 9,504MPa
b=15m

w; = 0,753m

A.=w; *b=0,753 % 1,5 = 1,130m?

Ngq = fM3% « A, = 9,504 * 103 * 1,130 = 10734,77kN
Ngpq = 10734,77kN > Nggq = 7881, 69kN

vzpéra s pficnym tahem
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Pfi¢né sily v diagonalach

0,823 + 0,753
a= — = 0,788m
H = 2,046m
h=5=%= 1,023m
2 2
Ty =3 Ngg* (1-0,75) =3+ 7881,69 + (1 — 0,737 = 907,974kN
Tyx = sina Ty, = sin52 * 907,974 = 858,51kN
Ty, = cosaT, = cos52 * 907,974 = 295,61kN T 7o
Agy = bx ___O3T3Y 1017052 L
X7 f,q  478261%103 T‘“V/
A., = h = ﬂ = 0,000618m?
2 fya 478,261 * 103 ’
- vzpéry 3 a4
Nggq = 6062,22kN
fiaX =v" % 0,6 % f.,q = 0,88 0,6 x18 = 9,504MPa vzpéra s pficnym tahem
b=15m
wy = 0,765m

A. =w; *b=0,765* 1,5 = 1,148m?

NRq = ff « A. = 9,504 = 103 * 1,148 = 10905,84kN
Ngrq = 10905,84KkN > Ngq = 6062,22KN

Pfi¢né sily v diagonalach

0,765 + 0,765
a=————"——=10,765m
2
H=2,281m
n=a =228y
—27 2 o

Ty = Ngg » (1 —072) =2+6062,22 (1 - o,72j—ji) = 803,955kN

Tpx = sina Ty, = sin52 * 803,955 = 681,79kN
Ty, = cosaT, = cos52 * 803,955 = 426,03kN
Ty 681,79

Agy=-2X=— """ = 0001426m>
ST 478,261+ 10 .
Ay, =abz___ #2603 _ ., 000801m2
sz = T 478261%10° m

y
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Posouzeni uzlovych oblasti
- uzel A(CCT)
UZELA  hrana w; [m] A:[m?]  Ngq[kN] o [Mpal] . [Mpal]
12 0.360 0.540 2503.96 4.637 >
2.3 0.750 1.125 7473.37 6.643 > 13.464
31 0.823 1.235 7881.69 6.385 >
- uzel B (CCCT)
UZELB  hrana wilm]  Am’  Ngg[kN] o [Mpa] " [Mpal]
12 0.160 0.240 695.94 2.900 >
. : . : >
2.3 0.753 1.130 7881.69 6.978 13.464
34 0.765 1.148 6062.22 5.283
4 1 0.800 0.960 12628.21 13.154
- uzel C (CCCTT)
UZEL C  hrana wi[m]  AJm’]  Ngg[kN] oy [Mpa] " [Mpa]
12 1.122 1.683 8323.86 4.946 >
2_3 0.360 0.540 2503.96  4.637 >
34 0.765 1.148 5875.87 5121 > 11.880
45 0.765 1.148 6062.22 5.283 >
51 0.360 0.540 2428.07  4.496 >
A 750 1122
C .
Q
IS
Y 2
Q
m 7,
“ 3 3
~
&
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8 PRILOHY

8.1 Vnitini sily od stalych zatizeniap Fedpéti

Ivl,qO,k

I\/I,ql,k

—
=

EHE9LSD-
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8.2 Ohybové momenty od nahodilého zatizeni — LM1

Charakteristickd kombinace zatizeni

qu,pole 1,3,5

™~ -

N SR 3 e TN 3, 4. o
== s, § oo o %mgmh%
255 5 &% 8 EE 8 Eg8sy
— = = e =

=

qu,podpéra 3
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Bc. Jan Fojtu

qu,podpéra 4

qu,podpéra 6

Casta kombinace zatizeni

Mqé,pole 1,3,5

N

T

1

] 57238
=737,25
737,25

£
Jﬁ =

334675 ——H

IBSLSE

4505,33 %

371067 =
374263

o HAR

QE 'Fg'
1]
8 ©
NE . "‘g
— LU o

Ry N8 2A

BEgEv
L=}
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Mq(’:,pole 2,4,6

£5°0Ta%
588045
-8,34 5557,01
3080 468112
231 363509
A6 445,93
pEat &&ﬂ
£
m & 6 wwﬁ
- = SVethe
I8/~ H £Z0E0E
irsgi- B OPTRLE
o0'z0¢- 8LOETY
78'599 1
- 06'322
§16.27 413117
578,37 357791
55} 2004,82
M. 224588
EPAokE 5
ASNY
83
62°9¢- PL9bSP

6T6Tr

Mqé,podpéra 2

y mw__ 44 Law
mﬁ. =
5,
O pege-
R T ———
GO'E(SZ- ———)606T
06'E512- ag
SLTOLT- vop
- 38,78
- 25,09
Ww 5.81
~3283, |
- e
- )
mm whwmw | mmm.mm
WEI8e- = I5'%6TL
PIERED i 0ZEET

OE'F9nE-

0£"9/62-

Mqé,podpéra 3

A

L0652z £5'62 o —
213582 27,10 197215 A 150604
—3780,75 | 11,95 - 141701
CHEAY ; 1142 32
o9 786,20
356,

%z- L61T
L6507 LEEDD
L8THT- PELATT

6Z74FT-
LF6E0T-

m 1565,07
117426
L 655,21
-3 92,14
T |
mw. —
e e————
oo == .
[ —
PTS262 “——]poel
Z6'%981
/155
S8z8l- L oz
1286
BFOTTE
Bl E0TE-
g0
vLLET- <
75'9¢Ez- @
eFsiel- T S
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M

88



Most na preloZce silnice 1/57 pfes mistni potok Bc. Jan Fojtd

Mq(’:,podpéra 5
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)
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i

1330,15

Mqé,podpéra 6
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8.4  Vliv excentricity nahodilého zatizeni

Pole 1

mxD--max [kNm/m]

896.19
780.00
720.00
860.00
600.00
540.00

480.00
420.00
360.00
300.00
240.00
180.00
120.00

60.00
0.00

mxD-max [kNm/m]

791.14
700.00
650.00
600.00

550.00 —
500.00 +—
450.00 +—
400.00 +—+
350.00

300.00 ]
250.00 +—
200.00 +—

150.00
100.00
50.00
0.00

e

POMER: 896,19/791,14=1,133
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Pole 2

mxD--max [kNm/m]

1054.03

S00.00

200.00

700.00
600.00
500.00
400.00
300.00
200.00
100.00

0.00

-

mxD--max [kNm/m]
95255

840.00 ]
720.00

720.00 +—
850.00 +—
§00.00 +—
540.00 +—
480.00
420.00
360.00
300.00 +—
240.00
180.00
120.00

0.08

POMER: 1054,03/952,56=1,107
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Pole 3

mxD--max [kNm/m]
112068

1000.00 ]
900.00

200.00 +—
700.00 +—
600.00 4

500.00 ]
400.00

300.00 A

200.00
100.00
0.00

—

mxD--max [kNm/m]

1031.08
500.00
200.00
700.00
§00.00
500.00
400.00
300.00
200.00
0.08

POMER: 1120,68/1031,06=1,087
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Pole 4

mxD--max [kNm/m]
1350.58

1200.00]
1100.00

1000.00 +—

500.00 4
800.00 4
700.00 4

600.00 ]
500.00

400.00 +—

300.00
200.00

mxD--max [kNm/m]

133584
1200.00

1100.00
1000.00 +
500.00 +
200.00 4
700.00

600.00
500.00 +—

400.00
300.00
200.00

POMER: 1350,58/1335,84=1,011
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Pole 5

mxD--max [kNm/m]
1426.41

1300.00 ]
1200.00

1100.00 +—

1000.00 +—
200.00 +—
200.00 +—
700.00
&00.00
500.00
400.00 +—

300.00
200.00
100.00

mxD--max [kNm/m]

1447.50
1300.00 ]
1200.00

1100.00 +—

1000.00 +—
800.00 +—
800.00 4

POMER: 1426,41/1447,50=0,985 — Do vypod&tu uvazuji 1,00
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Pole 6

mxD--max [kNm/m]
1509 .45

1400.00 I
1300.00

1200.00 +—
1100.00 +—
1000.00 +—
500.00 +—
800.00 +——
700.00
600.00
500.00 +—
400.00 +—

300.00
200.00
100.00

0.00

mxD--max [kNm/m]

1471.18
1300.00
1200.00
1100.00
1000.00
500.00
200.00
700.00
600.00
500.00
400.00
300.00
200.00
100.00
0.00

POMER: 1509,45/1441,18=1,047
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Podp éra 2

mxD+-max [kNm/m]
220783

2000.00 ]
1800.00

1600.00 +—
1400.00 +—
1200.00

1000.00 ]
&00.00 +—
§00.00

400.00
0.0

mxD+-max [kNm/m]
1185 68

1000.00 I
500.00

300.00 +—
T00.00 +—

500.00 .
500.00

400.00 ++

300.00 I

200.00
0.42

POMER: 2207,83/1196,68=1,845
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Podp éra 3

mxD+-max [kNm/m]
23582
2000.00 I
1800.00

1600.00 1+—
1400.00 1+—
1200.00
1000.00
800.00 +—
G00.00
400.00
1.96

mxD+-max [kNm/m]

1305.35
1200.00 ]
1100.00

1000.00 +—

500.00

&00.00 +—

F00.00
600.00

200.00

400.00
300.00
200.00
1.87

POMER: 2352,71/1305,35=1,802
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Podp éra 4

mxD+-max [kNm/m]
238243
2000.00 I
1800.00

1600.00 +—
1400.00 +—
1200.00

1000.00
200.00 +—
§00.00

400.00
251

mxD+-max [kNm/m]

144337
1300.00 ]
1200.00

1100.00 +—

1000.00 +—
800.00 —
800.00 +—
700.00
600.00 ]
500.00 +—
400.00

300.00
200.00

2.54

POMER: 2382,43/1443,47=1,650
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Podp éra 5

mxD+-max [kNm/m]

4535.38
4200.00
3500.00
3600.00

3300.00
3000.00
Z700.00

2400.00
2100.00
1800.00
1500.00
1200.00

500.00

600.00
283

3355.06
3000.00
2800.00
2600.00
2400.00
Z2200.00
2000.00
1800.00
1600.00
1400.00

1200.00
1000.00
800.00
600.00
400.00
4.48

POMER: 4535,38/3355,06=1,352

mxD+-max [kNm/m]
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Podp éra 6

mxD+-max [kNm/m]
4380.02
3500.00 I
3500.00

3300.00 +—
3000.00 +—
2700.00 +—
2400.00

2100.00 .
1800.00

1500.00 +

1200.00
500.00
e £00.00
e g

mxD+-max [kNm/m]
328492
3000.00 ]
2800.00

2600.00 +——
2400.00 +—

220000 +—
2000.00 +—
1800.00 +—
1600.00
1400.00

1200.00 +——
1000.00 +—

800.00
2 e00.00
400.00
385

POMER: 4380,02/3284,92=1,333
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8.6 Nahodilé zatizeni p Fi montazi

FAZE 1 -vopoli5

gy, o, =i a5 =
%:g’“”ﬁﬁ” § o .:;ar"‘“'“'!.
FRNEOESE &8 N O§ §E5NE
§§H SRBE & & E%
(AT

FAZE 2 — v podpéFe 6

9993
11762
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o

Mezni stav anosnosti p Fi montazi — pole 5

8.7

L'y
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8.8 Mezni stav unosnosti p Fi montazi — podp éra 6
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8.9
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aglL'L
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Mezni stav inosnosti — pole 5
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8.10 Mezni stav unosnosti —podp éra 5
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ly —max T gq

ni si

8.11 Vnit
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ly —max V gq
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8.12 Vnit
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