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DIS - Obloukovy most Klingerova Johanka

OBLOUKOVY MOST

|Geometrie a material|

Profil HN a oblouku

Z

2
A:=0.0596m

f_y ‘= 355 MPa Dispozice
132000
- E:=210 Gpa
§\ G:=80 GPa 66000 66000
m

g | ‘ ‘
5 | ] 3
| s
| 12000 Y
tha 15 i |
A 400
|Statické schéma|
A
kN
=14 —
gOSt m
120 kN kN
=2+t S =272 > 2,5 kN/m"2
— +30 | m m
=2 m B _ _ kN
Ix.n =9 P =5




DIS - Obloukovy most Klingerova Johanka

Predpéti tahel

= 9 _200.00

L 2100.00

o ~100.00

G ~100.00
¥ = a7 h = & b & IO\AOO

Deformace

MSP_stalé

-148.8

Oblouk u =149 mm " Tram u_ =96 mm

MSP
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N - MSU

il

1 ﬂﬁi’:ﬂd ll-lL -LI

f

3390.64—

Klingerova Johanka

7 gree
1308.30 %

N - MSP_stalé
285.09 187.74 187.74 295 .
153.19 1537
274.45 ] 2714.45

306.38 — — 30§.38

il :

N\

VNITRNi SiLY MSU PRO OBLOUK

css dx [m] Stav N [kN] vz [kN] |[My[kNm]| DVgg.0.;:=—4216kN  TLAK
57 -0 66.138|MSsU/5 -2749.13| -128.61 9711 M :=584.3KkNm

7 EdJ.O. *

57 -0 54.043|MsU/8 -3165.94 235.38| 1868.38

87 <0 22.909|MsU/7 -3495.76 13.2| -1803.75

657 - 6 o|MsU/10 -4215.95| -351.34] 584.25| o aice TLAK
57 - @ 144.284|\MsU/10 -4215.95| 351.34| 584.25| Bd.0.2°7

MEd.O.Z::1868'4 kN m
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|OBLOUK - posouzeni|

Prifez - ti. 4 ==> nutno stanovit efektivni prarez

2
zZ A:=0.0596m
i_ h:=1000 mm
bf=:400mm
tf=:40mm
t =15 mm
w

B 1000
]

h :=h—-2-t_=2920 mm
w £

4 .
IY :=0.0093238 m 1, :=396 mm

thb 40

4 .
I, :=0.0014499m i =156 mm

f =355 MPa
y

£ i= /m =0.8136
fy

1. KOMBINACE ZATIZENi
1) Efektivni prarez pro prvni kombinaci zat.

tha 15

A 400

N, o ;=—4216 kN
M, ;=584.3kNm

Pomér koncovych napéti

L hw . L MEd.O.l .
eh_w.——T——46Omm oh-—I—-eh_W——28.83MPa
y
Ca.w = T Cp.y = 400 mm  Mea0.1 B
. O'd-—I—‘ed.W—28.83MPa
_ Ed.O.1 _ ¥
OC -—T—_70.74 MPa

Klingerova Johanka

A [m*2] =5.9600e-02
Ay [m*2] =3.1082e-02
Az [m"2] =2.9229e-02

AL  [m"2/m] = 2.8000e+00
AD  [m*2/m] = 5.3800e+00

cYUCS [mm] =200
cZUCS [mm] =500

a [deg] =0.00

ly [m”*4] =9.3238e-03
Iz [m*4] =1.4499e-03
iy [mm] =396

iz [mm] =156

Wely [m73] = 1.8648e-02

Welz [mA3] =7.2497e-03
Wply [mA3] =2.1708e-02
Wplz [m*3] =8.5130e-03

Mply+ [Nm] =7.71e+06
Mply- [Nm] =7.71e+06
Mplz+ [Nm] = 3.02e+06
Mplz- [Nm] = 3.02e+06
dy [mm] =0
dz [mm] =0

It [m”*4] =3.5066e-03
lw [m"6] =9.6406e-05
By [mm] =0

Bz [mm] =0

Tabulka 4.1 - Vnitfni tlacené casti

Pribéh napéti (tlak oznacen kladné)

UZinna” &itka bes

Q
Il

=0, +0, ==99.57 MPa 1111 N
1

w=1:

e
be bea ba=p b
o, =0 o,=-—41.91 MPa
2 c 1% w bet = 0.5 ber bez = 0,5 ber
0-2 . 1>y 20
R— J— 1 =
w'—g——0.4209 } [ 10'2 bei=p b
1 bui b2 2
A ba=gZobe  ba=ba-he
8.2
= ———— =5.5747 B 0
o 1005_|_¢[ 3 w<0:
1 -
:E%% bet = pbe=p B/ (1=y)
B 2 b FE J bet1 =04 begy bez = 0,6 Det
el " 5y | eff
w= oolo 1 1>w>0 0 0> p>-1 -1 1> y>-3
b _:=b __—b : ‘ ;
e2 eff el Soucinitel

kritického napéti k, | 40 | 82/01.05+y)

7.81-6.29 y+ 9,78,/ 23,9 598 (1-)°

Pomeérna Stihlost stény
b’ :=h =920 mm
w
b-
. Y -
P ’ o A7 tw

p':28.4~g-,/§

=1.1242

Redukéni soucinitel p

A7, —0.055-(3+¥)
5 2
P

0= =0.7406
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Efektivni priifez
beff i=p-b =681.3878 mm

bel =297.6104 mm

be2 =383.7774 mm

2
Aeffzzz.bf-thrz-tw.[bel +be2]:52441.6354 mm

e, opr=494.12 mm
Ch.err = 7€y opr =505.88 mm
I = 4
y.eff = 9274721775.6763 mm
iy.eff :=420.5446 mm
o 4
I, opr=1184542694.1666 mn
i ;r=150.2924 mm
2) Posouzeni
a) Vzpérny tlak
vzpérné kfivky d a:=0.76
Al :=93.9-¢ =76.4
Vzpérné délky
— N
a,, =16.59 )

N -7

Klingerova Johanka

297,61

505,88

T

494,12
383,78

W o Iy.eff _ 7 3

h.eff'_e—_l'83‘lo mm
h.eff

- o Iy.eff _ 7 3

d.eff'_e—_l'88‘lo mm
d.eff

V roviné oblouku: y-y

Pro oblouk oboustranné vetknuty

L,:=144285 mm délka oblouku

>

Z roviny oblouku: z-z
Délka oblouku mezi pfi€¢nym ztuzenim
Uvazuji ztuzeni v mistech zavésu

L :=15071 mm
Cr.z

Lcr.y_e:20.36-LO:51942.6mm
Lcr.y::Lcr.y.a:16'62m
L A L A
cr.y eff cr.z eff
A = . = A — . —
- ERU) " 0.52 S ERU) "/ " 1.19
y 1 z 1
¢y=0.5 l+oz-()x_y—0.2]—|—)x_ ]20.75 ¢>Z:O.5 l+01-[)x_z—0.2]—|—)x_ ]21.58
1 1
X :=min ! - ||=0.77 X.:=min ! - ||=0.38
¥ 2 N 2 z 2 N 2
o, +q, —A, o, tq¢, A,
Xy
X '=min =0.38 |Nb_Rd.l::X-Aeff-fy:7107.46kN| |NEd‘O.l| ) s
z -~ — Y. VYHOVUJE
NEd.O.l =—4216 kN b.Rd. 1
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b) Ohyb

Prlfez je tuhy v krouceni ==> neklopi

MEd.o.l:584'3kNm

o Wa.ers o 7 3
Wy_eff._mln =1.83:10 mm

h.eff

MRd.l::Wy.eff.fy:6508'51kNm
Md 1
£d. 0. —=0.09 VYHOVUJE
MRd.l

c) Interakce tlak + ohyb

Ny, o ; == 4216 kN Nep =1, A, =18616.78 kN X,
Mpq. 0.1 =584.3kNm Mex. 17 =5, "W, cpr =6508.51 kNm
eN_y::E—ed_eff:5.88 mm AMEd.l ::eN'y'NEd.O.l =—24.79 kN m
Interakéni soucinitele
Soud. ekvivalentniho konst. momentu
Cpy i=0.6+0.4-¥=0.77 >0,
A =0.52 <1
-y
N
Ed.0.1
Ky, = Cpy l+0.6-A_y-X — =0.698
v Rk.1
k :=0.8-k =0.559
zy vy
Posouzeni
|NEd.O.l| s Meg.0.1 +|AMEd.l| _ 0 36
Xy Ner. 1 el M. 1
|NEd.O 1| X Meg.0.1 +|AMEd.l| _ 0 65
X N zy I =0. VYHOVUJE

z "Rk.1 Rk.1

=0.77

Klingerova Johanka

X, =0.38
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2. KOMBINACE ZATIZENI
1) Efektivni prafez pro DRUHOU kombinaci zat.

Neg.0.0 = 3166 kN
M ,=1868.4kNm

Pomér koncovych napéti

L hw o L MEd.O.Z _
eh_w~——7——460mm Uh-—I—'eh_W——92.18MPa
y
Ca.w = T .,y = 400 mm Mea0.2 B
. Oy i=—F—="e, ,=92.18 MPa
=229 90,7383 ’
e’ A - : MPa Tabulka 4.1 — Vnitini tlaéené ¢asti
Priib&h napéti (tiak ozna&en kladné) UEInna” &itka beg

0,t=0_+0, =—162.92 MPa R 1 =1
1

Do = P 5
bet1 = 0,5 berr bez = 0,5 ben

e}
o= — 1 =
w.-g—_ 0.1316 - B

be bez
0,:=0_,+0,=21.44 MPa E B 1':1:
bt _ b& 2
bet = —— bt Dbez = Deft = ber
S5—y

b
Gy j w<0:
' —
be1 b2 % bea=pbe=p bl (1=-y)
b bet1 =04 begy bez = 0,6 ben
w= ol 1 1>w>0 0 0> y>-1 -1 = So—

Soutinitel

2
kritického napéti k, | 40 | 82/(105+y) | 7.81 781-629 w+ 9784 | 239 | s598(1-w

2
ka=:7.81—6.29~¢f—|—9.78-w =8.8072
Pomeérna Stihlost stény

b :=h =920 mm
w

f b’
A= Y t_w
[0} .
cr A = =0.8944
p ce -
28.4-¢ ka
Redukéni soucinitel p
_Ap—o.055-(3+w)_ l
o= 5 =0.9208 [
Ap <
L o >
Efektivni prurez = cut
b’ b’ o I | |
P _ . _ ]
eff~—1_w—748.65mm bc-—m—813mm i | -
bel ::O.4~beff:299.46mm bt =:b'—bc:lO7mm < Er;
) =I
«— . — Ly
be2 =0.6 beff—449.19mm o r
2
Aopri=2-bpty+2-t (b b, +b |=57669.32mm ] ;
S
€4 orrf :=495.7030 mm —
eh.err =1 T84 cpr =504.297 mm I
y.eff 7 3
4 Wh eff=:—:l.839l-10 mm
I :=9290245694.9619 mm : Ch . eff
y.eff .e
I :t=1378363379.1663 mm4 IY~eff 7 3
z.eff = : Wy ers=5—— =1.8742:10 mm

d.eff
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2) Posouzeni
a) Vzpérny tlak

vzpérné kfivky d a:=0.76

)\l :=93.9-€ =76.3986

Vzpérné délky

— N
a, =16.59 »
/\‘A - : o iL i AN
V roviné oblouku: y-y Z roviny oblouku: z-z
Délka oblouku mezi pfi€¢nym ztuzenim
Uvazuji ztuzeni v mistech zavésu
L :=15071 mm
Cr.z
Pro oblouk oboustranné vetknuty
L,:=144285 mm délka oblouku
cr.y.ei=0.36-L,=51942.6 mn
Lcr.y = Lcr.y.a =16.622m
A L /A
cr.y eff cr.z eff
. ERY 0.5404 -, ERY 2 1.2439
y 1 z 1
$,:=0.5 1+a-[/\_y—o.2]+/\_ ]:0.775 ¢_:=0.5 1+a-[/\_z —o.2]+/\_ ]:1.67
1 1
. 1 . 1
xy t=min > > =0.751 X, *=min > > =0.359
¢y+ﬂ/¢y A ¢z+ﬂ/¢z —A,
Xy
X :=min ‘ =0.36 |Nb_Rd.2::X-Aeff-fy:7350.88kNI |NEd‘O.2| ) s
- — 0. VYHOVUJE
Ngg.0.2 = 73166 kN Ny ra.2
b) Ohyb

Prlfez je tuhy v krouceni ==> neklopi

MEd.O.2:1868.4kNm

o Wy err o 7 3
Wy_eff._mln —=1.8391-10 mm

h.eff

MRd.Z::Wy'eff-fy:6528.94kNm
Md 2
el Os =0.29 VYHOVUJE
M
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c) Interakce tlak + ohyb

Npg.0.2 =~ 3166 kN N2 =1, A pp =20472.6095 kN
Mpg 0., =1868.4kNm M, :=Ff W . =6528.9427 kNn
®n.y T3 " Cd.ers 4-3MM AMpy p= €y, Ngg 0., =—13.6043 kN m

Interakéni soucinitele
Soud. ekvivalentniho konst. momentu

Cmy::O.6+O.4'L1/:O.547 >04

A =0.54 <1
-y

N

Ed.0.1
kyy.—cmy‘ l+0.6A_yXT —0.494

v Rk.1
k :=0.8-k =0.395
zy vy
Posouzeni
|NEd.O.2| -|-k MEd.O.2+|AMEd 2| —0.35
Xy "Nk 2 el Mpy. 2
|NEd.O.2| x MEd.O.2+|AMEd.2| _
T+ zy I =0.54 VYHOVUJE

Xz YRk 2 Rk.2

Klingerova Johanka

X, =0.3591
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VNITRNI SiLY MSU PRO TRAM

css dx[m] |stav NIkN]  Vz[kN] |My [kNm] Npy.pi=3391 kN TAH
cs7-0 0|MsU/2 3390.64| 105.79| -584.25

cs7-0 54.857|MsU/4 3071.23] -13.89] 13083 Mpg. pi=—2176.5 kN m
cs7-0 12|Ms0/3 3071.23 -289| -2144.04

cs7-0 24\MsU/3 3071.23| -153.28| -2176.48 Ney gy =3071.2 kN

cs7-0 54|MsU/4 3071.23 289| -2144.04

cs7-0 0/MsU/1 2751.82 73.11]  -4119

[TRAM - posouzeni|

Prifez - ti. 4 ==> nutno stanovit efektivni prarez
7 A:=0.0596 m2
i’ h:=1000 mm
b, =400 mm
t, =40 mm
t, =15mm

B 1000

h :=h—-2-t_=2920 mm
w £

4 .
IY :=0.0093238 m 1, :=396 mm

thb 40

4 .
I, :=0.0014499m i =156 mm

fy := 355 MPa
tha 15

£ = /—23‘?@& ~0.8136
A 400 v

1) Tah
N, »=3391 kN
NRd.T = A - fy =21158 kN
Ned. 7 VYHOVUJE
=0.16
Rd.T
2) Ohyb

Efektivni priiez pro kombinaci zat.

N, 7 y=3071.2 kN
M, ,=-2176.5kNm

Pomér koncovych napéti

= hW_ '_MEd.T _
eh_w-——7——460mm Oy = T -eh.w—107.38MPa
Y
Ca.w = T Cp.y = 400 mm  Mear B
. Oy i=—F ‘ey ,=—107.38 MPa
_ Ed.T.M ¥

Ot 3—T:51.53MPa
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Klingerova Johanka

Tabulka 4.1 - Vnitfni tlacené casti

Priib&h napéti (tlak oznaden kladn&) Ucinna® itka ber
0, =0, +0,=~55.85 upa [0 » -
bet bez ber=p b
0,:=0, +0, =158.91 MPa u—i
2 t h E bo1 = 0,5 ben be2 = 0.5 ben
o 1> 20
== o 11 U
V= ——=-2.845 & Sen
1 bt _ . be2 I: 2
b be‘l = 7%# bez == be! - bel
S5—y
T
T w<0:
|| -
EDEDWH e " bet=pbe=p b/ (1-y)
E be' - 0.4 beﬂ bez s 0,6 beﬂ
= oo 1 1>w>0 0 0> y>-1 -1 1> p>-3
Souéinitel 2
kritického napeti k, | 40 | 82/(105+y) | 781 | 7.81-620y+ 978/ | 239 | 598(1-w

.-— 2_
k :=5.98-(1-y) =88.423
Pomeérna Stihlost stény

b :=h =920 mm
w

I3 b’

.o y —

Ap._ ) tw
cr A =0.282

Redukéni soucinitel p

A7, —0.055-(3+9¥)
5 2
P

0= =3.436 >1

Efektivni prafez = plny prirez ==> elasticky posudek

Posouzeni na ohyb

- Iy _ 7 3

el'_T_1'8648.10 mm
2

MEd.T:_2l76'5 kN m

MRd.T::fy'Wel =6619.9 kN m

|MEd‘T| —0.33 VYHOVUJE

MRd.T

3) Interakce TAH + OHYB

Nea. 7. |MEd-T| —0.47 VYHOVUJE
Npa. 1 Maa. 1
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[NAVRH A POSOUZENi TAHEL |

NEd2:5ll.6 kN

Systém ocelovych konstrukénich tahel
Macalloy 460

Tyce

Tyé Macalloy 460 ma nasledujici mechanické vlastnosti:

mez kluzu 460 MPa
mez pevnosti 610 MPa
minimalni taZnost 19%

min. hodnota vrub. houZevnatosti 27J @ -20°C
maodul pruzZnosti 205x10° MPa

Klingerova Johanka

Tabulka 1: Vlastnosti tahel Macalloy ve standardnim provedeni a v nerez provedeni

Zavit jednotka M10 M12 M16 M20 M24 M30 M36 M42 | M4B | M56 MB4 M76 MBS MS0* M100*
Pramér tahla mm 10 11 15 19 22 28 34 39 45 52 60 72 a2 87 g7
Minimalni mez kluzu kN 25 36 69 108 156 249 364 501 660 912 1204 1756 2238 2533 3172
Minimalni mez pevnosti kN 33 48 i 143 207 330 483 665 B75 | 1208 1596 2329 2969 3358 4206
Hmotnost tahla Kg/m 050 075 140 220 300 480 7,10 940 1250 |16,70 22,20 32.00 41,50 46,70 58,00

e

Navrhuji tahla Macalloy 460 M48 N, zq =660 kN
NEd =0.78
Ny.Rd
CELKOVE ZHODNOCEN:I:

OBLOUK je vyuzit asi na 65% a TRAM na necelych 50%. Bylo by vhodné navrhnout efektivnéjsi prurezy.
Na druhou stranu, z hlediska MSP je stavajici navrh vyhodny. Zajistuje dobrou tuhost a malé deformace

kce.
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|ZAVESENY MOST|

vzd. zavésl 22m

Klingerova Johanka

L =22 m
z
kN
Iost _14F b:=2m
L:=33
120 kN kN
9y 2+ —2—3 9 — 22,5 kN/m”2
—4+30|m m kN
Dpg.n =9 "0 =7.81 —
: m
M =2 L=
Ed-—§~[gost+qfk'n]- , =1319.48kNm
f =355 MPa
y
" My 6 3
pl.min‘_f__3'72.10 mm
y
HEA 600
I 6 6
pl-—5.35~10 mm
a ay ay Fa ay ay a

Reakce na spojitém nosniku - stalé + ost. stalé

334.21—=8r
349.65—=@r

136.70—#
392.68———=#y

345.82——=5r

345.82— =¥t

349.65——=#

334.21——=

392.68——=»y

136.70—
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Model - ty¢e Rd70

-6 1
a:=12-10 -
K
REAKCE UHEL
VedlejSi pole
R, :=137 kN a, i=atan 36.5
33
R,:=393 kN a, :=atan 36.5
11
Hlavni pole
R,:=334 kN ayi=a, =73.23°
R, =350 kN o, =0, =73.23°
R_:=346 = >
5= 46 kN A 1= atan
VedlejSi pole

2
A:=m-(35 mm)

2
=3848.45 mm

S:=E-a-AT-A

OSOVA SILA V ZAVESU

=47.88° R
1
S, i=——— — =184.69 kN
1 sin[ozl]
=73.23° R
2
S, i=— =410.46 kN
2 sin[ozz]
R
S, i=———— = 348.84 kN
3 sin[oz3]
R
4
S, = ————=365.55 kN
Sln[O(4]
33.57° R
5
S, i=——— = 625.73 kN
2 sin[oz5]

Hlavni pole

Klingerova Johanka

E:=210 GPa
AT
Sl
AT i —_— = . _
=y =19.04
AT, := %2 =42.32
27 Eg.q.a 7
AT = 53 =35.97
3T E.a.a 77
54
AT = = . —_
y =gy =37.69
AT, = —64.52
5T E.a.-Aa
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Klingerova Johanka

f d
00 = 0 fo2) o © o~ L,
A - Q *) © © ~ © 2, i
: ve] o Te) 0 () 00 3
S 2 3 5 2 3 3 S
< M M M s
REAKCE UHEL OSOVA SILA V ZAVESU AT
VedlejSi pole
36.5] R
Rl =149 kN a, :=atan ? =47.88 Rl 51
S i=—— =200.87 kN AT, i= ———— =20.71 =
1 sin[ozl] 1 E-a-A
36.5] R
R2 =408 kN a,:=atan 1 =73.23 Rz 52
S, = ———— =426.13 kN AT, := ———— = 43,94 —
2 sinfa 2 E-a-A
2
Hlavni pole
R, =349 kN a i=a, =73.23 R, s,
S, i=—— =364.5 kN AT, := =37.59 —
3 sinfa 3 E.a-A
3
R, =360 kN Q, =0, =73.23 R, s,
S, t=——— =375.99 kN AT, := =38.77 —
4 sin[oz4] ¢ E-a-A
R5 =357 kN a; :=atan ]: 33.57 R5 55
Sgi=————= =645.63 kN AT5::E~oz A=66.57—

sin (o)
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t

- zavéSeny mos

DIS

Hlavni pole

Vedlejsi pole

o

VYSLEDNE POROVNANI MOMENTU

1) VARIANTA TEPLOT

M - MSP_stalé

£%°096

R

-

L8°L1C

£G'06S5—
£G06S—

¥6°LEE

NI

18°9¥9—

N

59°c08- /“ |
§9°C08-

18'9p9— |

61°C6S

I

£L9°GSC

e

60vEe

z6ele

06'61l¢

[4wA

60'vEC

SANIZE N g i

£9°GSC

N

1+'GCE
98'2¢9- ‘
9829~
Woo.vmm
76'98G- 98'7¢9- |
76986 A 987¢9-
Wmm.@mm
98'Gv9— 1g'9¥9- .
989Gy 1g'9¥9-
Wm:nn
80'%85— £G'065— |
80 ¥5— £S065-
- WE.DN
L=
10988 - 59°c08- m |
10°988— ~__|s9'c08- ]

Wmm.oom

61°¢6S

&
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Odpovidajici

colg—
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DIS

2) VARIANTA TEPLOT

M - MSP_stalé
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L9°GSC
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v
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th.rwn
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>
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19412
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ZAVESENE
Profil HN Zatizeni
Z kN
5 Iose = 14 T
L:=33
=2+ —20 | 5 o & > 2,5 kN/m"2
” L 2 2
= ¥ — +30|m m
- kN
q =q,, - b=8 —
. fk.n £k m
E Chodci - 4 ZS - krajni pole, 1/2 hlavniho pole
tha 15
A 400
[1) ZAVESY a 22m|
Predpéti

Prahyby - MSP_stalé

8.0
8.0




ny mo

DIS - zavéSe

N - MSP_stalé

N -MSU

¢1'8S61—

¢vo6lLe—

GL'EE

CLCS

R C'0961—

4 5%° 11 5

PLL9LL-

06°LS6L—

L0'88lC—

06'966L— &

[e)}

N
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[2) ZAVESY a 22m, vedlejsi pole 4 11m|

Predpéti

Prahyby - MSP_stalé

N - MSP_stalé
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DIS - zavéSeny most

N - MSU

:=2.53 MN

SEd. 2

OL'v6GL—

GZ'GL8l-

¥1'8l0C—

BGC9LL-

84 LZ0L—

06'LL

06'LL

SE910L-

P8 ¢GLL—

(pN|
Tx

11'800Z2—

€S LL8Ll-

$6 9661 -

:=2.02 MN

NEd. 2

[3) ZAVESY a 12m, vedleji pole a 6m|

Predpéti

_U% Q

RSEL A oes
SO-OO A

ri=s

&S H B
s =)
%) o]

s !
ﬁ%&gm

= =
PR

Sop®
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Prahyby - MSP_stalé

Gl

N - MSP_stalé

N - MSU

2.53 MN
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1593.06
1293.00
1092.37

59

Klingerova Johanka

A8

1593.06

A
X

-86.37

o
E

~54172%8]

—-86
-423.28

-436.9

8;[ 241.18

-74.5

[1) ZAVESY a 22m|

0 NN

[2) ZAVESY a 22m, vedlejsi pole a 11m|

[3) ZAVESY a 12m, vedleji pole a 6m|

S .122.93MN

Ed

|, .
«~64049E
P

N, ;=2.19MN tlak

Ed

Estetika, problém s prihybem mezi krajnimi

zaveésy

S .2:2.53MN

Ed

N, ,=2.02MN

Ed

tlak

Nejjednodussi ladéni, dobré fungovani,

malé priahyby

Spy 3 =2.53MN

Ed

N .3:1.59MN

Ed

tah

Slozité ladéni, malé tlaky do tramu
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[PODROBNEJSi NAVRH A POSOUZENi VARIANTY 2 ZAVESENEHO MOSTU |

Ve variantach modelovan betonovy pylon
Navrh ocelového pylonu

A 5000 kN

min ° £
%

PYLON

Vnitini sily

N - MSU

2
=0.01lm

M - MSU

1225.94,
—1225.9

Npy ,=2566 kN TLAK

css dx [m] Stav N [kN] Vz [kN] My [KNm] Ed
CS8 - CHSC 2|MsU/2 -1782.31|  234.29 0 N, ,:=5182.2 kN TLAK
CS8 - CHSC 0|MsU/4 -2565.69|  578.03| -1156.05 N, =5919.1 kN TLAK
CS8 - CHSC 0|MSsU/3 -2566.32 -576.91 1153.82
CS8 - CHSC 0 MSU/4 -3976.07 77.53| -1311.12
= M :=1156 kN m
CS8 - CHSC 31|/MSU/4 -5182.18 42.29| 1311.12 £d.a
CS8 - CHSC o|mMsU/1 -5919.1 31.68 0 M, ,=1311.1 kNm
MEd.a

=1311.1 kNm
Ed.b
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Stabilitni vypocet o, =3.13

Prifez pylonu A 8.3300e-02 mh2 Trida 1 ==> plasticky posudek
Ay 5.3040e-02 m"2

TR 914/30 Az 5.3040e-02 |m"2 ,_ 2
AL 287006+00  |m*2/m 4:=0.0833m
AD 5.5541e+00 m”"2/m —3 4
cYUCS 457 mm I :=8.1478-10 m
cZUCS | 457 mm Y

z a 0.00 deg I =T
ly 8.1478e-03 | m™4 z Y
Iz 8.1478e-03 m™4 i =313 mm
iy 313 mm v
iz 313 mm iZ =1
Wely 1.7829¢-02 |m"3 Y
Welz 1.7829e-02 m"3
Wply 2.3083e-02 m*3 E =210 GP
Wplz 23083e-02 |mA3 e
Mply+ 8.32e+06 Nm
Mply- 8.32e+06 Nm o -2 3
Mplz+  |8.32e+06 Nm b 7=2.3083-10  m
Mplz- 8.32e+06 Nm
dy 0 mm
dz 0 mm
It 1.6296e-02 m"4
Iw 3.2049e-36 m"6
By 0 mm
Bz 0 mm
a) Vzpérny tlak
e o 235 MPa
vzpérné kfivky c a:=0.49 £i= [ —F— =0.814
y

/\1 :=93.9-¢=76.4

Vzpérné délky

a,_ =3.13

V roviné zavésu: y-y Z roviny zavésu: z-z

L :=35m
z

cr.

—Zz

¢, ::0,5.[1+a-{A —O.2]—|—A_22]:1.88
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Klingerova Johanka

Z::min > > =0.327
¢Z+)/¢Z _)\—Z
Neq _
n0-6l VYHOVUJE
b.Rd
Ny :=1f, +A=29571.5 kN X, =0.405
Mot oW X, =0.3266
ok =L, W,; =8194.465 kN m
=C 14+0.6 Tea. =0.756
my Xy'NRk
=0.8-k =0.605
yvy.b
Kombinace b
N M
Ed.b Ed.b
—— +k . =0.55
o .b
Xy NRk yy MRk
N M
Ed.b Ed.b
X_—N+kzy_b- i =0.63

X. :=min - |[=0.405 X
v +«/ 2, 2
¢Y ¢Y -y
X
i= mi “11=0.327 [N .. =x A-f —=9658.24k
X :=min ) . | b kg P X = . NI
N_,=5919.1 kN
b) Ohyb
M, ,=1311.1kNm
o 3
pl—0.0Zm
MRd::fy-Wpl:8194.46 kN m
Meq _
v~ 0-16 VYHOVUJE
Rd
c) Interakce tlak + ohyb
N_, ,=2566kN N_, ,=5182.2 kN
M., =1156 kNm M., ,=1311.1kNm
Interakéni soucinitele
Soud. ekvivalentniho konst. momentu
=0
Cpy i=0.6+0.4-¥=0.6 >04
A =1.263 >1
-V
N
Ed.a
kyy.a._Cmy- l+O.6.X'—N =0.0677 kyy.b
3% Rk
kzy.a=:O.8-kyy.a:O.542 kzy.b=
Posouzeni
Kombinace a
N M
Ed. Ed.
2k, L =0.31
Xy Nri Rk
VYHOVUJE
N M
Ed. Ed.
—2 4k, —2=0.34
Xy " Npy o My

z Rk Rk
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Klingerova Johanka

Vnitini sily
N -MSU
M i
ﬁ_ﬁ: g A
T lliniife EEEEEN (T 7T ik
g_
M - MSU |

0
<+
o
<
piks
css dx [m] Stav N [kN] Vz [kN] My [kNm]
CS7-0 0/MsU/2 42.29 362.2| -1443.16
Cs7-0 11 IVISU/4 40.33 0.23 1340.48
Cs7-0 0/MsU/2 -881.95 471.1| -1660.94
Cs7-0 11\MsU/4 -1910.83 -198.4 -1815.5
CS7-0 11\mMs0/3 -1917.6 -423.12 -1592.6
Cs7-0 0 MSU/l -2050.65 -12.78 818.73
N,, . =(—-1911) kn TLAK M., _i=1816 kNm
N, ,=(—2051) kN TLAK M, =819 kNm
L NEd.a - L MEd.a -
N, i=max =—1911 kN TLAK M, i=max M =1816 kN m
Ed.b Ed.b
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A [m”2] =5.9600e-02

Prarez - ti. 4 ==> nutno stanovit efektivni prirez Ay [m"2] =3.1082e-02
5 Az [m"2] =2.9229e-02
z A4:=0.0596m AL  [m*2/m] = 2.8000e+00
i‘ o AD [m”2/m] = 5.3800e+00
Z '7_128 g f:mm cYUCS [mm] =200
£ cZUCS [mm] =500
t, =40 mm a [deg] =0.00
ly [mM] =9.3238e-03
g, t,=15mm Iz [mM] =1.4499e-03
%= i iy [mm] =396
|l h,=h-2-t,=920mm iz [mm] =156
. I,t=0.0093238 - i, =396 mm Wely [m”3] = 1.8648e-02
b 4 Welz [m?3] =7.2497e-03
2 I_:=0.0014499 m i =156 mm Wply [mA3] =2.1708e-02
Wplz [m”3] = 8.5130e-03
fy := 355 MPa Wy.el :=0.018648 m3 Mply+ [Nm] =7.71e+06
tha 15 Mply- [Nm] =7.71e+06
/235 MPa B 3 Mplz+ [Nm] = 3.02e+06
ik &= —fy =0.8136 Wz'el :=0.0072497 m Mplz- [Nm] = 3.026+06
. dy [mm] =0
dz [mm] =0
It [mM] = 3.5066e-03
1. KOMBINACE ZATIZENi a lw [m"6] =9.6406e-05
1) Efektivni prafez pro prvni kombinaci zat. By [mm] =0
Bz [mm] =0
N, ,=-—1911 kN
M.,  =1816kNm

Pomér koncovych napéti

h M
— wo_ ._ Ed.a _
e, = 7— 460 mm o, = — ey = 89.59 MPa
y
Ca.w = T Cp.y = 400 mm  Meaa B
. 0, =—F— e, , =89.59 MPa
=22 — 35,06 ’
9o '= A : Mpa Tabulka 4.1 — Vnitini tlaéené ¢asti
Priib&h napéti (tlak oznaden kladn&) Ucinna® itka ber
w=1:

0, =0 +0, =—121.66 Mpa T =
0,:=0_+0,=57.53 MPa M
02 1>y 20
w::g—:—0.47 mmﬂz bea=p b
1 bsi b 2
b I bt = ———Dbepr be2 = beg = bet
S5—y

Do = P 5
bet = 0,5 ben bez = 0,5 beff

G j w<0:
' —
be1 b2 % bea=pbe=p bl (1=-y)
b bet1 =04 begy bez = 0,6 ben
w= ol 1 1>w>0 0 0> y>-1 -1 = So—

Soutinitel

2
kritického napeti k, | 40 | 82/(105+y) | 7.81 781-629 w+ 9784 | 239 | s598(1-w

2
ka=:7.81—6.29~¢f—|—9.78-w =12.97
Pomeérna Stihlost stény
b’ :=h =920 mm

w
b-
. Y -
P‘ o .o tw

cr A -
P 28.4-¢- /ka

=0.74
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Redukéni soucinitel p

A7, —0.055-(3+¥)

2
P

=1.101

0=

Efektivni prifez = piny prarez

2. KOMBINACE ZATIZENi b

>1

1) Efektivni prarez pro druhou kombinaci zat.

N, ,=—2051 kN
M., . =8l9KkNm

Pomér koncovych napéti

Klingerova Johanka

.— wo_ ._ Ed.a .
eh_w~——7——460mm O'h-— T -eh.w——89.59MPa
y
Ca.w = T Cp.y,y = 400 mm  Meaa B
. 0, = — ‘e, ,=89.59MPa
o =07 = _32 o6 up g
- . a Tabulka 4.1 — Vnitini tlaéené éasti
Priib&h napéti (tlak oznaden kladn&) Ucinna® itka ber
0, =0, +0,=—121.66 upa + LTI~ —
bet bea ber=p b
0,:=0_+0,=57.53 MPa u—i
2 e % B Dot = 0,5 ben bez = 0,5 bers
o 1>y 20
=Z= i 11— U
l/J._O———O.47 ¢ & Bi=p'h
1 bt _ be2 2
b be‘l = 7%# bez == be! - bel
S5—y
~ w<0:
| .
‘\LDlDBE:hNI@:IGE bet=pbec=p bl (1=y)
E be' - 0.4 Deﬂ bez = 0,6 beﬂ
= oo 1 1>w>0 0 0> y>-1 -1 1> p>-3
Souéinitel 2
kritického napeti k, | 40 | 82/(105+y) | 781 | 7.81-620y+ 978/ | 239 | 598(1-w)

2
ka=:7.81—6.29~¢f—|—9.78-l/f =12.9715

Pomeérna Stihlost stény

b :=h =920 mm
w

f b’

. y —_—
A = t
P Ocr A7 il

Redukéni soucinitel p

A7, —0.055-(3+¥)

2
P

=1.101

0=

>1
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2. Posouzeni

a) Vzpérny tlak

vzpérné kfivky d a:=0.76 €= /w =0.814
v

Al :=093.9-¢=76.4

Vzpérné délky

a, =3.13
V roviné zavésu: y-y Z roviny zavésu: z-z
Vzd. pfiénikil
L =n 22
cr.y Lcr.Z::?m:2.75m
cr.y cr.z
A = A = =
=5 =1.88 =5 =0.23
v 1 z 1
2
$,:=0.5 1+a-[/\_y—o.2]+/\ ]—2 9 ¢_:=0.5 1+a-[/\_z—o.2]+/\_ ]—0.54
1
X :=min ! - [{1=0.2 )(Z=:min ! - ||=0.98
¥ 2_, 2 2_, 2
¢, tq0, —A, b, +49¢, —A_,
X
=min|| “||=0.195 [N _ i=x-A-f —4135.95k N
' *e . - ook [ =0.46 VYHOVUJE
N, =-1911 kN W e
b) Ohyb
M., =1816 kN m
o 3
/,; =0.0231m
MRd::fy'Wpl:8194.46kNm
MEd_
w_ - 0.22 VYHOVUJE
Rd
c) Interakce tlak + ohyb
Npg.o=71911 kN Npg.p = 2051 kN NRk’:fy'A=21158 kN X, =0.2
M = M = M i=f W = X, =0.98
Ed.a—l8l6 kN m Ed.b—8l9 kN m R =L, y.el_6620'04 kN m
MZ_Rk::fy.Wz.el:2573.64 kN m
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Interakéni soucinitele
Soug. ekvivalentniho konst. momentu
=-0.47

Cmy::O.6+O.4~l//:O.4ll >04

A =1.879 >1
-V

k_ =c_-|1+0.6 a0 =0.297 k. :=c _-|1+0.6 Tpa. =0.289
yy.a — “my . X - e yy.b T Tmy . X - e
3% Rk 3% Rk
kzy.a =:O.8-kyy.a =0.238 ka.b =:O.8-kyy.b =0.231
Posouzeni
Kombinace a Kombinace b
N M N M
Ed.a Ed. Ed.b Ed.b
| N T Kyay = =0.54 | N|+kYY-b.M =093
Xy " Nrk y.Rk Xy " Nrk Rk
VYHOVUJE
N M N M
Ed.a Ed. Ed.b Ed.b
| N +sz-a.M a:O.26 | N|+kzy.b._M =0.17
Xz ’ Rk z.Rk Xz ’ Rk z.Rk

Vysoka vyska tramu je navrzena zejména s ohledem na deformace v MSP. V modelu ovSem neni zahrnuta tuhost
mostovky. Lze tedy predpokladat, ze pfi podrobnéjsim vypocétu bude mozné profil tramu znacné zmensit.

[NAVRH A POSOUZENi TAHEL |

Predpéti

Vnitini sily

N - MSP_stalé
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N - MSU

N, +=2572 kN

Systém ocelovych konstrukénich tahel
Macalloy 460

Tyce

Tyé Macalloy 460 ma nasledujici mechanické vlastnosti:

mez kluzu 460 MPa
mez pevnosti 610 MPa
minimalni taZnost 19%

min. hodnota vrub. houZevnatosti 27J @ -20°C
modul pruznosti 205x10° MPa

Tabulka 1: Vlastnosti tahel Macalloy ve standardnim provedeni a v nerez provedeni

Zavit jednotka M10 M12 M1B M20 M24 M30 M36 M42 M48 M5B ME4 M76 M85 MS0*|M100*
Primér tahla mm 10 11 156 13 22 28 34 38 45 52 B0 72 82 87 97
Minimalni mez kluzu kN 25 36 B39 108 156 249 364 501 660 912 1204 1756 2233 2533] 3172
Minimalni mez pevnosti kN 33 48 91 143 207 330 483 BB5 B75 1208 1586 2329 28968 3355' 4206
Hmotnost tahla Kg/m 050 075 140 220 300 480 710 840 12,50 16,70 22,20 32.00 41,50 46,70y 58,00

) — C1d O

Navrhuji tahla Macalloy 460 M100 Ny_Rd :=3172 kN
5= 0.81
Ny.Rd

DEFORMACE

MSP_stalé




VISUTY MOST

L:=99m
Ostatni stalé
pfiénik 4 3 m - IPE180
kg -
G:= . _— = = =
18.8 o g:=10ms ap 3m Lp 3m
G- kN
g, = g =0.0627 —
p a
p m
mostovka
gd==25 ﬂ —15O+190 mm:4.25ﬂ
3 2 2
m m
zabradli
kN
=] —
g, o
Zatézovaci Sifka - 1/2 PR
b:=1.5m
Na pric¢nik
Na HN P
kN kN
Iost '_{gp+gd]'b+gz_7'47? gp'—[gpJrgd]'ap—lz.%F
Chodci
Na HN L =L=099 zatézovaci délka - na celé rozpéti
kN kN
a, =2+ —20 | By o3 X 5o 5ume2 - A
L, 2 Dp.n =9 " =4.4 —
—+30| ™ m m
m
L :=—=49.5m zatéZovaci délka - na 1/2 rozpéti
120 kN kN
= _ | — = —_ > A
9y 2+Lz > 3.51 > 2 2,5 kN/m”2 —
_Z m m L o kN
+30 p.n =9 "0 =5.26 o
Na pficnik
kN
Qg =5 —
m
kN
= - a :15 J—
k. p = 9rx " 9p o
Pfi¢nik MEd
M _ 1 1.35 +1.5 L2—44 96 kN
Ed.p _g { . gp . qfk.p] o . m
- MEd.p 1.97 105 3
, = =1. . mm

pl.y




Navrh pylonu

N [kN] - tfida MSU_nelin. Prvotné navrzena kce

// ' W\Whﬂ—hﬂuirﬁ—wﬁ'ﬂm rﬂﬂ -mn@

NC4: N_, ,:=3903 kN

kN
+10m vl. tiha pylonu Ney yr =5 - 10 m=50 kN
. o — . Y. _
fy ‘= 355 MPa odhad reakce navazujici rampy N, pi=1.2 [gost +a,, b] 4m=71.85kN

Nog.pi=Ngg 1 T VNpq yp +Ngy g =4024.85 kN

p 2
=11337.61 mm

napf. TR 457/20

2
Ap = 27460 mm

|Névrh prafezu TRAMU| Pfi volbé vySky nosniku je rozhodujici deformace

235MPa _ o o 350 Rozhoduiji se mezi tl. plechu 15 a 20 mm.
f - .
y Zatfidéni pro ohyb
a) tl. 20mm b) tl. 15mm
(=]
2 t =20 mm t,:=15mm
Ca=:500mm—2-ta:460mm Cb=:500mm—2-tb:470mm
300 c, c,
— =23 — =31.33
ta tb
< 72-&£=58.58 oboji 1. tfida
wz tramu

pFi predpéti AT = 100K
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wz [mm] tramu

G a)tl. 20mm

G+P a) tl. 20mm

G+P b) tl. 15mm

G + P + gfk_1_1/2_pole a) tl. 20mm

G + P + gfk_1_1/2_pole b) tl. 15mm

3/17



Kriticky prahyb od chodcti

a) tl. 20mm

G+P W, 50 =(456.8—165)mm=291.8 mm W, 50 5 =(163+174) mm=337 mm

&

b) tl. 15mm

G+P W, 75:=(501.5-171) mm=330.5 mm W, 75 5:=(189+158.5) mm=347.5 mm

AN

N\

Max. povoleny pruhyb od chodct

L:=99m
-— L —_— - _
350 max = 55g 000 mm Wir.15 = Wkr.20 = 38.7mm Wir.15.2 = "kr.20.2 = 10.5mm
Wkr.20.2 T ir.20 = 628.8 mm Wkr.15.2 T Vip. 15 =678 mm
(=]
f=]
uwn
Volim tl. plechu ¢ :=20 mm
300 z dlvodu lepSiho komfortu chodcl

[Ladéni pfedpéti NOSNEHO LANA |

v zavislosti na deformaci mostovky

1) Predpéti nulové AT = 0K

wz [mm] -G

w _G::l48 mm
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wz [mm] - G + qfk_1_1/2_pole

e s
A T g TR A e TN RER PR PR

e
o]
£
-+
|

wz [mm] - G + qfk_2_1/2_pole

W1 2:(421 —114) mm = 307 mm W o ::(211 + 92) mm = 303 mm

=92 .9

\
Lk e
I T A -
- O
== 25250
8888222
ntlﬂﬂ".-?%d'g
oo 9

wz [mm] - G + P + qfk_cele_pole

5/17
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wz [mm] -G + P + qfk_1_1/2_pole

Wer.2.100 = Ykr.20.2 — 337 mm

3) Predpéti NL AT = -200K

aasead w8 eIl R UFL D0 1

wz [mm] -G + P + qfk_1_1/2_pole

747 —497) mm=250 mm

Wir 200.2 =

6/17
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wz [mm] - G+P

P o il L
pe-in I

ﬁ

ot o~
O L1 ST ) e e

K
[e]
N
N
—~—
=
|
N
L4
=
[«2
+
o
+
%)
1
€
E
N
s

=0.2m

(405—95)mm:310mm 99 m
2-250

Wir.200.1°

4) Predpéti NL AT = -300K

G+P

wz [mm]

wz [mm] - G + P + qfk_cele_pole

wz [mm] -G + P + qfk_1_1/2_pole

7117
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Wy 300.2°=(1068—857) mm=211 mm

wz [mm] - G+P

e 0B TR
001 s

Wiy 300.7 °=(721—414) mm=307 mm

Pro tento pfipad je podélny sklon HN <0.5% na cca 9 m ve stfedu rozpéti, coz je feSitelné.

Hledam predpéti takové, aby vzepéti HN v projektované poloze bylo 900mm.

Projektovany stav - stalé zatizeni + predpéti

Predpéti NL a vysledné vzepéti HN ve stfedu rozpéti

AT [°C] wz [mm]

-300 929
-290 891.5
-292 899

-292.1 899.3
-292.3 900.1

5) Predpéti NL AT = -292.3K
- zvolené vysledné predpéti

FR=Rula)
""_I 1

8/17



31 Jan 2021 15:17:45 - Visuty_DIS.sm

wz [mm] - G + P + qfk_cele_pole

W, 295 5 i=(1042-830) mm=212 mm

wz [mm] - G+P

er. 292,71 = (699 —392) mm =307 mm

Wir 202.2 =

275.8 \

<w __=396mm
VYHOVUJE

1) Hlavni nosnik - tram
css dx [m]|Stav |N [kN] [Vz [kN]|My [kNm]
CS9 - HN 3/NC8 77.74| -57.99| -113.63
CS9 - HN 3|NC14| 76.81| -65.05 -150.4
CS9 - HN 3/NC14| 52.85| -15.7| -604.67
CS9 - HN 0[NC13 2.14| 59.91| -135.11
CS9 - HN 1.5/NC13| -52.65 0.42 198.06
CS9 - HN O[NC7 | -59.91| 49.83 0

9/17
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Ohybovy moment

My [kNm] - NC3 - G + P + qfk_cele_pole

My [kNm] - NC14 - 1xG + 1xP + 1,5xqfk_1_2/2_pole

©
- ~N
o
w

71.30

=Rl

| T
il

Normalova sila

N [kN] - NC4 - 1,35xG + 1xP + 1,5xqfk_cele_pole

10/17
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N [kN] - NC8 - 1,35xG + 1xP + 1,5xqfk_2_1/2_pole

LTI

| TR

N [kN] - obalka - MSU

Posouvajici sila

Vz [kN] - NC14 - 1xG + 1xP + 1,5xqfk_1_2/2_pole

2) Nosné lano

N [kN] - obalka - MSU

Extrém vznika pfi NC4 - 1,35xG + 1xP + 1,5xqgfk_cele_pole

N_ o i=3850.6 kN

11717
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3) Zavésy
N [kN] - obalka - MSU

Extrém vznika pfi NC8 - 1,35xG + 1xP + 1,5xqfk_2_1/2_pole

N, ,i=64.7 kN

4) Pylony
N [kN] - obalka - MSU

Extrém vznika pfi NC4 - 1,35xG + 1xP + 1,5xqfk_cele_pole

N, , ,=4125 kN

kN
+10m vl. tiha pylonu N, 7 =5 - 10 m=50 kN

+ odhad reakce navazujici rampy Ny, ni=1.2 -[g

+qfk-b]-4m:72 kN

Ed ost
+ reakce od mostovky R,:=50.14 kN
Nog.pi=Ngg 1 T VNpq yp + Ngg g T Rp =4075 kN

kN

Nd.P.Z::N +5F-4m=3923kN

E Ed.1

12717



[Posouzeni - MSU |

1) Hlavni nosnik - tram

Vnitini sily
y = 6047 KN css dx [m]|Stav |N [kN] |Vz [kN]|My [KNm] [A [3.1440e-02 m2
Ed.HN " : " CS9 - HN 3|NC8 | 77.74| -57.99| -113.63 Ay 1.3705e-02 | m"2
— Az 1,9506e-02 m*2
N :=52.9 kN - ) -65. N A
(A CS9 - HN 3|NC14| 76.81 -65.05| -150.4 e it LI
CS9 - HN 3/NC14| 52.85| -15.7| -604.67 AD 314856400 | m*2/m
CS9 - HN 0[NC13 2.14| 59.91| -135.11 | cYUCS 165 mm
Cs9-HN| 1.5|NC13 -52.65| 0.42| 198.06 SZUCS 3507; ;1;
CS9 - HN O[NC7 | -59.91| 49.83 0 ly | 1:0?356-03 m*4
lz 5.685%-04 m*4
Prirez iy 185 mm
iz 134 mm
350 Wely | 4.1743e-03 m*3
Welz | 3.0742e-03 |m"3
t =20 mm Whply 15,2375e-03 | m*3
ida 1 Wplz 13.9423¢-03  |m"3
- fida Mply+ 1.86e+06 Nm
3 _3 3 | Mply- 1.86e+06 Nm
W, oy i=5.2375-10 m [ Mplz+ 1.40e+06 Nm
Py [ Mplz- 1.40e+06 Nm
| dy 3 mm
300 2 dz 0 mm
AHN :=0.03144 m It [1.1124e-03 m™4
lw |6.9301e-07 |m"6
By -2 mm
. — Bz -6 mm
Posouzeni - extrémni My -
f,=355Mpa M, gy =604.7 kN m N, v 1 =52.9 kN
Mea.on =Ty WMo,y uy =1859.31 kN'm Npg. gy i= Ay - £, =11161.2 kN
Mg my _ . Nea.mn. 1 . .
I =32.5% VYHOVUJE N——O.56
Rd.HN Rd.HN
2) Nosné lano
N, o =3850.6 kN
DYWIDAG Multistrand Stay Cable Systems
DYNA Grip® Anchorage - Technical Data
(forces calculated with strands 0.62" St 1660/1860)
Cable type* DG-P4 DG-P7 DG-P12 DG-P19 DG-P31
No. of strands 4 7 12 19 31
Forces [kN]**
Ultimate load at 100% GUTS 1,116 1,953 3,348 5,301 8,649
Service load at 50% GUTS for stay cables 558 977 1,674 2,651 4,325
Service load at 60% GUTS for extradosed tendons 670 1,172 2,009 3,181 5,189

3) Zavésy

N, ,=64.7kN

Macalloy 460

NRd.z.fy =108 kN

mez kluzu
mez pevnosti
NEd. Z minimalni taZnost
=59.9%

modul pruZnosti
NRd. z.fy e

Systém konstrukénich tahel

460 MPa
610 MPa

15 %

190 x 10° MPa

M20




Tabulka 1: Vlastnosti tahel Macalloy ve standardnim provedeni a v nerez provedeni

Zavit jednotka M10 M12 M16 |M20| M24 M30 MS36 M42 M48 M56 MGB4 M76 M85 MS0* M100*
Pramér tahla mm 10 1M1 15 19 22 28 34 39 45 a2 60 72 82 87 97
Minimalni mez kluzu kN 25 36 (GI=] 108 156 2439 364 501 660 912 1204 1756 2238 2533 3172
Minimalni mez pevnosti kN 33 48 91 143 207 330 483 665 875 1208 1596 2329 2969 3358 4206
Hmotnost tahla Kg/m 050 0,75 1,40 |220| 300 480 710 9,40 12,50 16,70 22,20 32.00 41,50 46,70 58,00

A 2.7500e-02  |[m*2
4) Pylony Ay 17480e-02 | mr2
N =4074.99 kN Az 1.7480e-02 mh2
bd. P AL 1,4400e+00 | m*2/m
.. AD 2.7456e+00 m*2/m
Prafez TR 457/20 cYlucs 299 mm
_ 2 cZUCS 229 mm
Ap :=27460 mm & 0.00 deg
—4 4 ly 6.5680e-04 m*4
I:=6.568-10 m 4 6.5680e-04 m*4
. iy 155 mm
1,:=155mm iz 155 mm
o Wely 2.8740e-03 m*3
Hy=20m Welz 2.8740e-03 |m3
Woly 3.7618e-03 | m"3
Odhad vzpérné délky Woplz 3.7618e-03 m*3
Mply+ 1.36e+06 MNm
Spojity nosnik o dvou polich Mply- 1.36e+06 Nm
H ,:=6mn Mplz+ 1.36e+06 Nm
b Mplz- 1.36e+06 Nm
Hp_z =14 m dy 0 mm
dz 0 mm
P It 1.3140e-03 m*4
K t
S . Iw 34317e-38 | m*6
cr.p.1 ~fMp.pT0om By ] mm
— — z 4] mm
Lcr.p.Z'_Hp.2_14m e - S
£—=0.81 Posouzeni
A, 1=93.9-£=76.3986
vzpérné kiivky a 1 ‘
a:=0.21
Pole 2 - nad uloZzenim mostovky Pole 1 - v podepfeni pylonu
Lcr.p.Z Lcr.p.l
A_2i=————=1.1823 Ali=————=0.5067
Ip 4y Ip 4y

2 2
¢2=:0.5~[1+a~(z\_2—o.2)+/\_2 ]:1.3 ¢l=:O.5~[l+a~(A_l—O.2)+A_l ]:0.66

1 1
. 1 . 1
X, =min - [1=0.541 X, =min - |[=0.922
z 2 2 1 > >
b, tqd, —A2 ¢, +4¢, —A1
Ny ra.p =Xz A, L, =5276.73 kNI Ny ga.pi=X; A, £, =8989.75 kNI
N, p ,=3923 kN N, , ,=3923kN
Nea.».2 VYHOVUJE Nea.p.2 VYHOVUJE
v 0.44 — = =0.44

b.Rd. P b.Rd. P



DEFORMOVANA KCE

Projektovany stav

ﬁ\ﬁﬁ—-—L TV W/#T
MOSTOVKA NAVRH
a =3 L :=3
Zatizeni p " p "
Vlastni tiha
Priénik
_G-g _ kN
gp = =0.0627 —2
P m
Deska h_ =180 mm
9q'= 3 a TS Qsv2 = 40 kN
m m
, , L30m ~>I | L*UJD m |
zabradli | |
kN :
9. =1 - L., 200
Doprava
a) chodci b) servisni vozidlo
g =5 XN
kT T 5 -
m2 Q_,; =80 kN
t=1.5- =120 kN
Na pfiénik Qsvi.a Osv1
kN
= . =1 J—
Deg.p = e " 9p = 15 —

Zatizeni na 3m Sitky desky b :=3 m

_ o kN

fd_g.d-—l.35-gd~bd—l8.23 F
_ - kN
Ta.q.a'=1.5"dg by =22.5—

Navrhovy moment - zjiednodusené jako prosty nosnik - na 3m

Sifky desky
a) chodci
=L.(f,  4f a 2=50.62 xu
Ed.q g [ d.q.d d.q.d] p 2V m
b) servisni vozidlo
1 2 1 B
Ed.0 =5 td.g.a % +Z'stl.d'ap_llo'5kNm



Ed.q

MEd.d::max M —=110.5kNm
Ed.Q
Vyztuzeni desky h,=0.18m b,=3m
Beton Vyztuz B500B
fck :=30 MPa y £ :=500 MPa
vs.k
f f
L ck - L yvs.k o
fcd‘_1_5_2OMPa fys.d-——l'15 =435 MPa
c:=50 mm ¢SW::8mm ¢S=:l6mm 2
n'd)s 2
A 1:2—2201.06mm
¢ S. 4
S
d::hd—c—¢sw——:114mm
cd 2-Mpy 4 2
AS re i=b -d- ‘11— |[1l—-— | =2414.78 mm A
rea A g 2 n, =—29 95 0
Y by-d -f 4 min A
n:=16
3m—2-c—¢s—2-20mm
S 1= =189.6 mm
n-—1
AS :=n-A '123216.99mm
M —a .f _ AS fys-d —143.15 kN MEdd:110.5 kN m
Rd.d '~ s “ys.d 2.b £ - : m ’ MEd.d
d cd =0.77
Mpg. 4
Konstrukéni zasady - vyztuz pfi obou povrsich d g =22 mn
sV::hd—z-{c+¢SW]—¢>S:48mm 1.2-¢,
s t=max||d +5mm||=27 mm
sVO::hd_z.{c+¢sw]_2.¢sz32mm o.min g
’ 20 mm
Priénik
a) Montazni stav vy o . .
) p:3m vzd. pfiénikd Lp:3m délka pr.
Zatizeni
) _ kN _ kN
Mokry beton gc'—26.5—3-hd-ap—l4.3lq
" kN
Priénik g, ng~ap:O.19F
- - kN
gm_k=—gc+gs—l4.5?
- o kN
I = I 135 =19.57 —
M = L L 2_
Ed.p.m'_g.gm.d. o =22.02 kNm
b) Provozni stav
Servisni vozidlo
0 =80 kN 1
l T — e . pu—
st =120 kN MEd.p.Q 4 stl.d Lp 90 kN m

svl.d



MEd.p ::MEd.p.m
MEd.p

| i —
min 355 MPa

VySSi tl. desky

kN
=25 —
94.1 3
m
b=1.5m
Na HN

-I—MEd_p.Q:llZ.OZ kN m

5 3
=3.1555-10 mm

200+238]

Tost ::[gp+gd.l].b+gz:9'3l T

kN
m

IPE 180

mm=25.48 —

3 3
:=166.4-10 mm

Wpl.y
- kN
gp =0.06 —
m
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