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1. Popis konStrukcie mosta

Objekt 201-00 predstavuje 5 polovy most s rozpétiami poli 26 m + 3 x 32,4 + 26 m. Celkova
dizka hornej stavby mosta je 151,2 m. Most je podorysne zakriveny s minimainym
polomerom 950 m. Most je navrhnuty z ty€ovych prefabrikatov vysky 1,4 m spriahnutych
s mostovkovou doskou hrubky 200 mm. Spojitost systému je zabezpetena Zelezobetonovym
prie€nikmi 8irky 2,3 m. Vyska prie¢nika je 1,4 + 0,2 + 0,5 m = 2,10 m. V priecnom reze mosta
je 10 nosnikov s osovou vzdialenostou 1,45 m. Celkova $irka mosta je 14 m. Sirkové
usporiadanie mosta je na obr.1.1. Nosniky s navrhnuté z beténu pevnostnej triedy C55/67.
Monolitickd doska a prie¢niky z beténu C30/37. Ako predpinacie jednotky su uvazované
stabilizované lana ¢Ls15,7/1860 MPa a $tvorlanové kable z rovnakych lan. Nad kazdou
podperou je most ulozeny na dvojici lozisk. Osova vzdialenost loZisk v prie¢nom smere je 8
m. VyloZenie priecnika je symetrické 3 m, pozri obr.1.1.

e g e b g ey

Obr.1.1 Sirkové uspariadanie mosta

Spodnu stavbu mosta tvoria 4 piliere a dve opory. Piliere P3 a P4 maju vysku 20 m a maju
premenny prie¢ny rez s velkostou 6,0 x 2,1 m v pate piliera a 6,0 x 1,5 m vo vzdialenosti 8,5
m od paty piliera, pozri obr.1.2, obr.1.3. ZmenSeny prierez piliera potom ostava az po
zvatSenu hlavicu piliera, ktorda méa vysSku 1,0 m a pédorysny rozmer 14,0 x 2,3 m. Piliere P2
a P4 maju vysSku 14,0 m a konstantny rozmer prierezu 6,0 x 1,5 m, obr.1.3. Hlavica pilierov
je rovnaka ako u P3 a P4. Piliere su votknuté do zakladovych dosiek hrubky 2 m a pddorys-
nych rozmerov 6,5 x 10 m pri pilieroch P3 a P4, resp. 5,5 x 10 m pri pilieroch P2 a P4.
Zakladové dosky su zaloZzené na mikropilétach. Opora P1 je rieSena ako uUlozny prah
s vyskou prierezu 2 m, $irkou 14 m a dizkou 3,1 m. Do opory je votknuta dvojica stenovych
kridiel, ktoré maja hribku steny 1,25 m. Opora je zaloZzena na mikropilétach. Opora P6 je
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kvoli velmi strmému svahovitému terénu zaloZzena stroma odskokmi vyskovej Urovne
zékladovej 8kary. Zaklad ma hrabku 1,5 m a $irku 5,3 m. Cast Glozného prahu je prepojena
so zakladom prostrednictvom stien hrubych 0,6 a 0,4 m a vysokymi 4,2 a 1,8 m. Steny sa
nachadzaji v 1,7 metrovych vzdialenostiach a st vzajomne prepojené uzatvaracou stienkou.
Opora ma dve stenové kridla hrubé 0,6 m. Na lavé kridlo sa napaja uholnikovy &leneny
oporny mur, ktory je ale od opory dilatovany. Oporny mur sa sklada z troch 5,25 m dlhych
samostatnych Casti s vyS8kami 5,0 — 6,5 a 8,0 m. Zaklad oporného muru je premenny podria
vysky oporného mura a jeho $irka ¢&ini 4,4 — 3,6 a 2,8 m. Viystuzné steny maju hrabku 0,4 m,
Celo oporného mara mé hrabku 0,6 m a zéklad 1,0 m pri najvy$Sej a 0,8 m pri dvoch niz$ich
Castiach. Opora ako aj oporné muiry st zalozené na mikropilotach. Pod oporou st mikropiloty
vzajomne vzdialené 1,0 m v priecnom smere. V smere osi mosta sa pod zakladom
nachadzaju 4 rady mikropilot vo vzdialenostiach 1,4 a 1,5 metra. V &asti opory, kde je Glozny
prah polozeny priamo na teréne sa nachadzaju 3 rady mikropiét vzdialené vzajomne 1,1 m.
Pod opornym murom sa nachadzaju 3 rady mikropil6t, priom ich vzdialenost v smere osi
mosta je 0,9 m.

= = )
—al

AA

L

ann ki
200k

A0

I
Obr.1.3 Zakladova doska a priecny rez pilierov P2 a P5

Usporiadanie lozisk je nasledovné. Pevné loziska pre pohyb v pozdiznom smere mosta su
na pilieroch P3 a P4. Na ostatnych pilieroch a oporach je vzdy jedno loZisko usmernené
a jedno loZisko véesmerné.
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2. Zat'azenie
2.1 Vlastna tiaz (G,)

Vlastna tiaZ konsétrukcie bola poéitana s objemovou tiaZou Zelezobeténu a predpatého
betonu yon = 25 kN/m®.
GNok = Yeon Acn = 25.0,416 = 10,4 kN/m (prefabrikovany nosnik)

Doska
9ook = Jpe (ha + 0,03).b4 = 25.(0,2+0,03).(1,45/2+0,475) = 6,9 kN/m (krajny nosnik)
Gook = #pc (ha + 0,03).bg = 25.(0,2+0,03).1,45 = 8,35 kN/m (vnUtorné nosniky)

2.2 Vozovka (Gy4)

Hrabka vozovky bola uvaZovand 90 mm s objemovou tiaZou asfaltobeténu j, = 24 kN/m®,
G11ma = 0,09.24,0 = 216 kN/m* — gq1m = 11,50.2,16 = 24,84 kN/m
Gitksup = 1,4, G11m = 34,8 KN/m ;  gqikins = 0,8.911m = 19,9 KN/m

2.3 Rimsy a mostné prislusenstvo (G;,)

Plocha beténovych rims: Ac; = 0,475 m? ; A, = 0,475 m? ; objemova tiaz ZB: . = 25 kN/m®
zvodidla: 0,8 kN/m ; zabradlie: 0,5 kN/m
Grx =25,0.(0,475 + 0,475) + 2.0,8 + 2.0,5 = 26,35 kN/m

2.4 Nerovnomerny pokles (Gse) podpier bol uvazovany 10 mm.

2.5 Pohyblivé zat’azenie (Q)
2.5.1 Zat'azovaci model LM1 (Q y1)

|l (i
G = 2,5 kN/m? E il
2,00
" 0,50 |
as ¢.
Q 100 kN [] E] o
3Kk = 2,00 >0,50
sy a1
Qs = 2,5 KN/m {
0,50 2,00
i 0,50
Pas ¢.2 ‘% [] [:11 i
Qo = 200 kN

N
o
o

1,20

= 2
Gz = 2,5 kKN/m Lokalne postdenie

%0,50
o 0,50
< Pas c.1 ‘% EAO
g1 = 9,0 kN/m* _%_ 0,40 |
. h &

0,50

Plocha kolesa

Obr.2.1 Zatazenie od dopravy — Zatazovacia schéma LM1
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Model LM1 pozostava z 3 dvojnapravovych vozidiel (Tandem system - TS) s tiazou 2.0q;Qy,
a z rovnomerného plo$ného zatazenia s intenzitou CqiGik , Pozri obr.2.1. Adjustagné sudinitele
aq @ aq boli uvazované rovne 1,0.

2.5.2 Zat'azovaci model LM2 (Qumz)

ZataZovacia schéma LM2 reprezentuje jednonapravové ;
zataZenie, pozri obr.2.2. Tiaz tejto napravy je fqQax, kde g% = T
|

(1) obrubnik

(1)

Qax = 400 kN a g = 1,0, pozri STN EN 1991-2/NA . LM2
bol pouZity pre lokalne postidenia dosky.

3 e 2,00
2.5.3 Specialne vozidlo (Qs,)
Specidlne vozidlo s celkovou hmotnostou 300 t by malo
byt uvazované pre navrh mostov podia STN EN 1991- o
2/NA len na Ziadost klienta. Specialne vozidlo pozostava O,GOT T
z12 naprav, pricom kazda naprava méa tiaz 240 kN — L

a z jednej népravy tiaze 120 kN, pozri obr.2.3. Specialne
vozidlo sa pohybuje pozdiz idedlnej stopy s presnostou +
0,3 m. Téato stopa je umiestnena v najpriaznivejsej pozicii
v priecnom smere vozovky. Rychlost vozidla je mensia Obr.2.2 Model LM2
ako 5 km/h. Ostatné dopravné zatazenie by malo byt

vylicené z mosta okrem zatazenia od chodcov.

P N T Y 5 O O N N W0, O

0,35
X pozdizny smer

1,9

1,5

| . . 1 | R 1) S |
us ' LS | i8 L1,5 , 1,5 l L5 I 1,5 , 1,5 l B Lx,s

Obr.2.3 Specialne vozidlo

Poznamka: Kontaktné plochy kolesa na obr.2.1, obr.2.2 a obr.2.3 boli zvaé$ené o 10 cm v oboch
smeroch: 40 cm — 60 cm ; 35 cm — 55 cm ; 60 cm — 80 ¢cm and 15 cm — 35 cm.

2.5.4 Dynamické tGéinky

Dynamicke G&inky st zaratané v tiaZi prislu§ného zatazovacieho modelu.

2.5.5 Zat'aZenie na chodniku (Qg)

Rovnomerné plosné zatazenie na chodniku bolo uvazované s intenzitou g = 3 kN/m?.

2.5.6 Brzdné a rozbehové sily (Q)
Qi = 06aq:(2Qq ) + 0,102y Gy w4 L
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Q« =06.10.(600) +0,10.10.9,0.30.151=768kN < 900kN

Kde L je dizka mosta, L = 151 m
w;y - Sirka zatazovacieho pasu ¢.1

2.5.7 Odstredivé sily (Q)

o Polomer zakrivenia r = 950 m
e Tiaz dvojnapravovych vozidiel Q, = 1200 kN
o  Odstrediva sila Qy = 40.Q./r = 40.1200/950 = 51 kN

2.5.8 Unavovy zat'azovaci model FLMA1

Model predstavuju zatazenia modiu LM1 redukované 0,7 krat pri vozidlach TS a 0,3 krét pri
rovnomernom zatazeni udl.

2.5.9 Unavovy zat'azovaci model FLM3

Zatazovacia schéma FLM3 bola pouZita pre Gnavové overenie pozdiznej vystuze v prieénom
smere a Smykovej vystuze, Zatazenie pozostava zo 4 naprav, pricom kazda ma tiaz 120 kN.
ZataZenie sa pohybovalo v osi skutoénych jazdnych pasov.

1,20m e 6,00m : 1,20m

4
B/
A

S /8

Wi

....................................................................

\i

Obr.2.4 Unavovy zatazovaci model FLM3 w, — §irka jazdného pruhu

2.6 Teplotné Gcinky (7)
Sacinitel teplotnej roztaznosti pre betén bol uvazovany o = 10.10° K.

2.6.1 Rovhomerna teplotna zlozka (Ty)

Pociato¢na teplota mosta bola predpokladana T, = 10°C.

Podla STN EN 1991-1-5/NA je:

Maximalna teplota vzduchu Tpax = 41°C — Temax = Tmax + 2°C = 43°C
Minimalna teplota vzduchu T, = -29°C — Temin = Tmint 2°C =-21°C

2.6.2 Teplotny spad (Ty)

Vertikalny linearny teplotny spad bol uvazovany pre otvoreny beténovy tram a kryt vozovky
hriibky 100 mm.

Pre beténovu konstrukciu s vozovkou: ATwheat = 0,7.15 = 10,5°C a ATy coa = 8°C

Pre beténov( konstrukciu bez vozovky: ATy heat = 0,8.15 = 12°C @ ATy coot = 1,1.8 = 8,8°C
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2.7 Zat'aZenie vetrom (W)
ot =2,175+1,825=40m ; b =14,0 m — bldt = 14,5/4,0 = 3,625 — o

Ciig B | [5———b—-j+1= Ui (5—14’5]+1=143
O E-08) d. 5-05) 40 :
Ce =29 (typterénu ll, zpax =25 m) — C = Ce.Cix0 = 2,9.1,43 = 4,15
Hustota vzduchu: p = 1,25 kg/m?®
Rychlost vetra: v, = 26 m/s
Tlak vetra (prie¢ny): fux = 0,5.C.p.vb2 Ot = 0,5.4,15.1,25.262.4,0 = 7015 N/m — 7,015 kKN/m
e Sila na pilier: Wiy, = 30,1.7,015 + 2,3.7,015.(4,5/4) = 230 kN
o Sila na oporu: Wiy,=13,2.7,015 = 92 kN
o Uginky pozdizneho vetra reprezentuji 25% Gginkov prie¢neho vetra:
Wik = 0,25.(4.230 + 2.85) = 0,25.1090 = 272,5 kN

2.8 Dotvarovanie a zmrastovanie (Gs)

Pre horizontalne skratenie mosta od uGéinkov zmrastovania a dotvarovania vyvolaného
predpéatim, boli pouzité reologické modely podla STN EN 1992-1-1 Priloha B.

Boli pouzité nasledovné udaje:

o Betbn triedy C55/67, resp. C30/37

o Relativna vihkost 70 %

o Cement s normalnou zaciatoé¢nou pevnostou CEM 42,5 N

e Sucinitel ki = 0,91 (uy = 5220 mm ; Ay = 0,416 m 2 ; hoy = 2.An/Un = 160 mm)

o Sucinitel knp =0,85 (Up = 2000 mm s Ao = 0,20 m 2 ; hon = 2.Acp/Up = 200 mm)

2.9 Trenie na loziskach (Q,)

Sucinitel trenia na loziskach bol uvazovany u = 0,04. Horizontalne sily boli stanovené pre
reakcie spdsobené od vsSetkych stalych zatazeni plus prislusné zatazenia od dopravy
uvazované v Castej hodnote.

2.10 Seizmické zat'azenie (Ag)

I I !
: ]
s,(0), | ]
i
1 | 1
4 2 4 6 8

Obr.2.5 Navrhové spektrum odozvy pre kategériu podlozia C

Boli predpokladané nasledujice parametre pre seizmicku analyzu:
o Referencné seizmické zrychlenie agr pre kategdriu podlozia A: a, = 0,63 m/s?
e Kategoria podlozia: C
o Navrhové seizmické zrychlenie : ag = 1,25.a, = 0,788 m/s?
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e Sucinitel vyznamnosti pre triedu dlezitosti CC2: 4 = 1,0

2.11 Kombinacie zat'aZzeni pre horni stavbu
2.11.1 Kombinacie zat'azeni pre $tadium predpinania

Charakteristicka kombinacia: Gy + P (t)
Kde: Gnu(?) je U€inok od viastnej tiaze prefabrikovaného nosnika
Pi(t) - tginok od predpétia, charakteristicka hodnota,
Vopred predpata vystuz: P(f) = Pcsup(t) = 1,05.P(t)
P(®) = Pyint() = 0,95.P(1)
Dodatocne predpinana vystuz: P(f) = Pcsu(t) = 1,1.Pu(t); Pu(t) = Pini(f) = 0,9.Py(f)
Pn(t) — Ginok od predpatia, stredna hodnota

Poznamka: Uginky od teploty Ty mézu byt zanedbané y, = 0 pre overenie ohybovej odolnosti.

2.11.2 Kombinacie zat'azeni pre trvalé navrhové situacie
Kvazi-stala kombinacia: G,, + G, +G,,(t)+ G, +P.(t)+05.T,
o Casta kombinacia: G, + G, +G,,(t)+ G, +P.()+075.Q; +040.Q,, + 05T,
o  Charakteristicka kombinacia:
Gy +G, + G, (t) +G,, +F, (t) +Qs + Qq +Q,, +0,6.T,
Gy (t)+ Gy + G, (t)+ G, + R.(t)+Qq, +Q,, +06.T,
o  Néavrhové kombinacie:
135.[Gq, () + Gyaup] + 12,6 + G () + 75 P () + 135.[Qr¢ +Quy + Q]

1’0'[G0k i G1k,inf ] it 1’2'Gset & Gcs (t) + 7PPm (t)+ 1'35'[C)TS it cJudl + wak ]
Poznamka: Uginky od teploty Ty mézu byt zanedbané y, = 0 pre overenie ohybovej cdoinosti.

Kde: Gy — vlastna tiaz spriahnutej konstrukcie

Gk st ucinky zatazeni od mostného prisiugenstva, rims a vozovky, Giksup » Gikinf

Gset — Nerovnomerné sadnutie podpier

Ges(t) — vplyv zmrastovania a dotvarovania na spriahnutej staticky neuréitej konstrukcii
Qs — UCinky od dopravy - tandem system (TS),

Qua — U€inky od dopravy — rovnomerné plo$né zatazenie (UDL)

Qs — UCinky od dopravy — $pecialne vozidlo

Qi — zataZenie na chodniku.

» - parciainy sucinitel pre predpétie s = jpray = 1,0 alebo 1 = spyunay = 1,2
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3 Staticka analyza
3.1 Vypocet vnitornych sil

Vnutorne sily od ucinkov zatazeni ktoré nastupili na spriahnutd konstrukciu boli pocitané
pomocou MKP, programom STRAP verzia 2011. Pre G&ely analyzy bol vytvoreny rostovy
model. Tento model berie do Gvahy prieéne rozdelenie zataZenia. Model pozostava zo
spriahnutych pozdiznych nosnikov navzajom spojenych prieénymi nosnikmi. Tieto prieéne
nosniky maji prierezové vlastnosti mostovkovej dosky v prieénom smere. V pozdiznom
smere ma kazdy nosnik prierezové charakteristiky spriahnutého prierezu. Vnutorné sily su
v prilche 1

Pre analyzu predpéatych nosnikov bola redukovana tuhost Zelezobetonovych ¢asti nad
vnitornymi podperami na 50 %. Pre analyzu Zelezobeténovych prieénikov bol vytvoreny
model so 100 % tuhostou.

Obr.3.1 Rostovy model mostnej konstrukcie

3.2 Predpitie
3.2.1 Vopred predpinana vystuz

Vopred predpinané lana s nizkou relaxaciou ¢Ls15,7 mm/1860 MPa
Ap1 = 1,5 cm?; £y = 1860 MPa ; foorx = 1630 MPa

Maximaine napétie v predpinacej vystuzi pri predpinani kablov:
Gp,max = MiN (0,80.f ;0,9.f501x) = min (1488 ;1467) = 1450 MPa

Maximalne napétie v predpinacej vystuZi po vneseni predpatia so yapocitanim straty
z pruzného pretvorenia beténu:
Opmo,max = MIN (0,75.7 ;0,85.f501x) = min (1395 ;1385) = 1385 MPa

Relaxacia pre triedu relaxacie 2.

3.2.2 Dodatocne predpinana vystuz

4-lanoveé kéble zo stabilizovanych lan ¢Ls15,7/1860 MPa
Aot = 1,5 cm?; Ayy = 6,0 cm?; £ = 1860 MPa ; f01 = 1630 MPa

Maximalne napatie v predpinacej vystuzi pri predpinani kablov:
Opmax = Min (0,80.fy ;0,9.%5014) = Min (1488 ;1467) = 1450 MPa

Maximéaine napétie v predpinacej vystuzi po vneseni predpétia:
Gpmo,max = MiN (0,75.% ;0,85.1501) = min (1395 ;1385) = 1385 MPa

£=0,2; k=0,01rad/m ; pokiz v kotve 3 mm ; funkcia relaxacie pre triedu 2.
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3.3 Vypocet okamzitych strat u dodatoéne predpétej vystuzi 31,5 m

E, = 195000-MPa p :=0.20 kH = 0.01-rad-m . fx = 1860-MPa fo1k = 1630-MPa

Y p p
Spmax ‘= O.S-fpk Spmax = 1488 MPa Spmaxa™ 0'9'fp01k Spmax = 1467 MPa
Spm0 = 0.75-fpk Spm0 = 1395 MPa S pmon= 0'85'fp01k Spm0 = 1385.5 MPa
Spmaxs™ 1450-MPa i=1.3 ap. 1= 7-deg r.:=10-m L, =31.6m

1

dp1(®) = [0.51-m + x-tan(cxpl) if x<5.967-m

0.5]
1315m~|r, - [(1‘1)2 = (185 x)z:I } i 51967t < x = 7.185:m

1.315m if 7.185m < x < 24.415-m

0.5
1.315m — - [(rl)z - (x- 24.415-m)2:I :l if 24.415m < x< 25.633m

[O.Sl-m + (31.6:m - x)-tan(aplﬂ if 25.633m<x<31.6m

dp?_(x) = ]0.322m + xttan(ocp2> if x<6.723m

1.215m — er

1.215m if 7.942-m < x< 23.658m

s 3 0.5“
= !:(rz) —(7.942m - x) } | if 6723m < x<7.942m

0.5
1.215:m - r, = [(1‘2)2 - (x— 23.658-m)2J J if 23.658m < x< 24.877-m

[0.32-m + (31.6m— x)-tan(apz):l if 24.877m < x< 31.6:m

dp3(® = [0.130-m + x-tan(ap3> if x<7.476m

0.5
LS m = |r, - {(g)z = (REEB x)ﬂ } I 7476 < % % B6I5m

1.115m if 8.695-m < x< 22.904-m

-

0.5
L15m - |, - [(r3)2 = 22.904-m)2] } if 22.904-m < x < 24.124-m

[0.13-m + (31.6m— x)-tan(ocps):i if 24.124m<x<31.6m

12.64 18.96 25.28 31.6
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og = 3-deg
a(x) = Jog if x<5967m

71850 =
o + (ocp] = asin{-ﬂ——x]J if 5.967.m < x< 7.185m
r
1

ag + ocpl if 7.185m < x<24415m
- 24415
St (apl + asin(x———m)) if 24.415m < x < 25.633m
r
I

ag+ 2-a if 25.633m <x<31.6m
Py

ay(X) = [og if x<6.723m

942:m —

ag + (otpz - asin(w——‘(]J if 6.723m < x<7.942m
iy
2,

ag + ocpz if 7.9422m < x<23.658m

— 23.658
ag + (apz + asin(f——ﬂj) if 23.658m < x < 24.877:m

i

ag+ 2o if 24.877m <x<31.6m
Pz

a3(x) = Jog if x<7.476:m

ag + (ap3 = asin(w—)—(]j if 7.476m < x < 8.695-m
-
3

og + ocp3 if 8.695m < x<22.904m

— 22.904-

Wl | s el e O I Sp s st O 0l

0 P3 T
3

og + 2-a if 24.124m < x<31.6m
P3

Projektovane uhlove vychylky

0.35 T T T T
o 1 (X) 028 | {;; '/ T e )
y(002! ‘2 LS i
UB(X)O 14— //'j; f
07 e S & =
0 | I | 1
0 6.32 12.64 18.96 25.28 31.6
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Priebeh predpinaceho napatia
Gp]b(X) = cpmax-expl:—u-(al(x) + ku-x)] Xy = 7.25-m
Opa = cpmax-exp[—p.-(al(xa) + kp'xa)]

Oty = o (%y) Sp1al¥) = °pa'exP[_u'[(O‘xa“ @1(9) + k- - ):B

1 Xa 1 31.6:m
a= IE_J' (Gplb(X) —Gpla(x)) dx a=3mm u:= E_J' (Gplb(X)) dx u=220mm
P Yo b o

cpl(x) = Gpla(x) if Dsxsx

Spib (x) otherwise

1.5><106 T T T T
(71T T R 3
p1 (¥ 1.3x106w S it
Spib (¥ 12x10%F 4
1.1x10%F A

1)(106 ] [ 1 |

0 6.32 12.64 18.96 25.28 316
X

Sp2b (x) = cpmax-exp[—p-(ocz(x) + ku-x)] Sac=775m
Spav= Gpmax-exp[—p-(ocz(xa) + ku'xa)]

Fo otz(xa) °p2a(x) = cpa-exp[—p-[(axa - ocz(x)) + ku'(xa - ):U

X,
a
1 2 §
M= E_,[ (cpzb(x) - cp2a(x)) dx u = 3mm

P 70
1 31.6-m
opz(x) = cpza(x) if 0<sx<x, J= E—J (szb(x)) dx u = 220mm
: P o
Sp2b (x) otherwise
1.5><106 T T T T
2™ g 310 —— -
Sp2b (¥ 12x10%- -
1.1x10°F .
6 ! 1 L L
g 6.32 12.64 18.96 2528 316
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupen DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad Gdolim v km 2,450

0p3b(x) = cpmax-expl:—u-((x3(x) + ku~x):' Hau=835-m

Span'= Gpmax'eXp]:_“'(O‘B(Xa) + kp"‘a)]

= oc3(xa) Gp3a(X) = cpa-expl:—u-[(otxa— a3(x)) + kp'(xa = ):D
Xa
b= EI—J (cp3b(x) - cp3a(x)) dx u = 3mm
b o
31.6-m
op3() = |opza(x) if 0Sx<x, U= ELJ (Gp3b(x)) dx u=220mm
P -0

Sp3b (x) otherwise

1.5><106 T T T T

1.4x10%F e » 3

e ‘_—*‘M\\A
T30 3105 ————

o536 (0 12x10%F =

1.1x105F 7

6
1x10
0 6.32 12.64 18.96 25.28 31.6
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3.4 Vypocet okamzitych strat u dodatoéne predpéitej vystuzi 25,5 m

; -1
Ep = 195000MPa p :=0.20 k :=0.01-rad-m fpk := 1860 MPa prlk:z 1630 MPa

Cpmax = 0-8 Tk Cpmax= 1488MPa g0 =090 Cpmax= 1467MPa
Spmo = 0-75f Opmo= 1395MPa g nq:=0.85F 0y Spmo = 1385.5MPa
Spmax= 1450MPa  i:=1..3 p =7-deg r= 10-m
dpy (9 = 0.51m + Xtan(apl) X< 5.967m
. 0.5
1.315m |1 [( ) —(7.185m— x)] if 5.967m<x<7.185m

1.315m 1f 7.185m < x<20.636m

0.5
2 2] :
I T (rl) —(x—20.636m)J if 20.636m < x < 21.854m

|:0.795m +(25.5m— x)-tan<ap]>J if 21.854m < x<25.5m

dop(¥ = [0.32m+ x-tan(apz) if x<6.723m

2
1.215m if 7.942m <x<19.88m

0.5
1.215m - [r - l:(rz)z —(7.942m - X)Z:I if 6.723m < x<7.942m

0.5
1.215m—[r2—[(r2)2—(x- 19.88m)2} if 19.88m < x<21.098m

[0.605m +(25.5m— x)-tan(otp2>:| if 21.098m < x<25.5m

dp3(x) = 10.130m + x~tan(ap3> if x<7.476m

3
1.115m if 8.695m < x<19.126m

05
1.115m — l:r e [(r3)2 ~ (8.695m — x)zj } if 7.476m < x< 8.695m

0.5
1.115m—I:r3—{(r3)2—(x—19.126m)2J :| if 19.126m < x<20.344m

!:0.415m +(25.5m— x)-tan(apa)l if 20.344m < x<25.5m
4,

0 5.1 10.2 15.3 20.4 25.5
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuperi DSP
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o = 3-deg
a(¥) = oy if x<5967m

7.185:m -
ag+ (apl = asin(-—-—uﬁ if 5.967.m < x<7.185m
I
1 J

ag+ o if 7.185m < x<20.636m
B

- 20.636
Gl (o il S =L e o e < v DR
0 pl r
1

ag + 2-a if 21.854m<x<255m
Py

osy(x) = oy if x<6.723m
2 0

7.942:m -
oq + (apz - asin(—g—uj] if 6.723:m < x< 7.942-m

r, :
ag + otpz if 7.942m < x< 19.88m

- 19.88

ag+ | o +asin| Z—=" | | if 19.88m < x< 21.098m
2 Iy

ag + 2'cxp2 if 21.098m < x<25.5m

a3(x) = lag if x<7476m

ag + (ocp3 - asin(-m:}—(]j if 7.476m < x< 8.695-m

3

on + o if 8.695m < x<19.126m
0 P3

S R et L N T
0 P3 I
3

ag + 2.0 if 20.344m < x<25.5m
P3

Projektovane uhlove vychylky

0.35 T T T T

(9028 / ]
az(X)O'ZI— . 2l §

0 Sk 10.2 15.3 20.4 255
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupefi DSP
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Priebeh predpinaceho napatia
cplb(x) = Gpmax'eXp["“'(al(x) + ku-x)] Xy = 7.25m
Spa = Opmax’ exp[:—u~(ocl(xa) + ku-xa)j]

Oy (= al(xa) cpla(x) = Upa-exp[—p[(ocxa— otl(x)) + k“-(xa — ):H

X
1
e E—J (Gplb(x) -—Gp]a(X)) dx a=3mm
P~
| 25.5-m
cpl(x) = Gpla(x) if 0<x<x, u:=-E—-J (cplb(x)) dx u=179mm
cplb(x) otherwise w0
145x10°T | | s T
6 s
1.4x10°~ % 7
Gpl(x) i 4
Sapateaat 6 (i
1.35x10%+ ,_,,/ﬁ\\ -
SRy T e x\\
“““ 13x10%F s
1.25x10° ’ . . '
5.1 10.2 153 204 255

Gp2b(x) = Opmax expl:——p~(oc2(x) + ku-x):! Jaun=775m
Spa= Gpmax~exp[—u-(u2(xa) + k“-xa):’

Ba= uz(xa) cpza(x) = cpa-exp[—u-[(cxxa - otz(x)) + k“-(xa - )ﬂ

u:
AW

X,
a
1
]—E—J (szb(x) - °p2a(x)) dx u=3mm
P o

25.5-m
Gp2(X) = cpza(x) if 0<x<x, = J (cp2b(x)) dx  u=179mm

i
E
cp2b(x) otherwise L

1.45><IO6___“ T T T T
6 R i N
1.4x10%F : -
sz(x) f—/"ﬁ\_\x‘
e 1.35x10°_ o
S p2b(X)
""" 1.3x10% e
6 1 ! 1 1
hinsloe g 5.1 10.2 15.3 204 25.5
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

b

cp3b(x) = Gpmax-exp[—p-(a3(x) + k“-x)_! Hgu=835m
Spaw'= Opmax B[ ~H-(23(%) + kyx,)]

Bxa= oc3(xa) cp3a(x) = cpa-exp[—u-[(axa - oc3(x)) + kp.'(xa - x):a

X.
a
1
= E_J (0p3b (x) - cp3a(x)) dx u=3mm
b0
1 25.5-m
Gp3(X) = fop3a(0) if 0<x<x, Y= —E—-J (GpBb(X)) dx u=179mm
: P -0
Gp3b(X) otherwise

1.45 ><106 T T T T

3.1 10.2 15.3 20.4 255

4 Kontrola normalovych napéti

4.1 Kritéria kontroly napati pre trvalé navrhové situacie

e Horny povrch: stupen prostredia XC3 nesmie nastat dekompresia pri kvazi - stalej
kombinacii. Pri navrhu nebolo kritérium uplatnené.

o Spodny povrch: stuper prostredia XD1 nesmie nastat’ dekompresia pri ¢astej kombinacii.
Toto kritérium bolo uplatnené aj pre horny povrch.

o Maximalne tlakové napétie od charakteristickej kombinacie zatazeni:
Nosnik: 0,6.%« = 0,6.55 = 33 MPa ; Doska: 0,6.fx =0,6.30 =18 MPa

4.2 Kritéria kontroly napéti pre prechodné navrhové situacie

Predpinanie lan je dovolené, ked betdn dosiahne 70% z 28-dfiovej pevnosti v tlaku.
Predpinanie kablov je dovolené ked beton dosiahne 100% z 28-dfovej pevnosti v tlaku.
Maximalne t'ahové napatia: fym(f) = 0,65.f4m = 0,65.4,2 = 2,73 MPa pre t < 28 dni
fam = 4,2 MPa pre t > 28 dni
Maximalne tlakové napatia: 0,65.f«(f) = 0,65.(0,7.63 - 8) = 23,46 MPa pre f < 28 dni (VP)
0,6.fx = 0,6.55 = 33 MPa (dodato¢ne predpatie)

Tabulka 4.1 Prierezové charakteristiky prefabrikovaného nosnik

AcN z_dolné z_horné fen
[m’] [m] [m] [m*]
0,416 0,625 -0,775 0,1017
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Tabulka 4.2 Prierezové charakteristiky spriahnutého nosnika

Sirka dosky | Hrtibka D Acnp z_dolné z_horné IenD
[m] [m] [m’] [m] [m] [m’]
1,20 0,20 0,630 0,922 0,678 0,211
1,45 0,20 0,675 0,960 0,640 0,225

o =33/38 = 0,868

4.3 Normalové napdtia v §tadiu predpinania

Pri kontrole napéti v Stadiu predpinania bola uvazovana teoreticka podpera 0,6 m od gela
nosnika, ktord predstavuje polohu hakov na zdvihanie nosnika.

4.3.1 Nosnik dizky 31,5 m

Pouzité boli 4 separacie, nadizke4 m,3m,2ma1m.

Beton C55/67 Epy = 38000MPa L, :=31.5m
e
5:,=025  Bo(t) =exp/s|1- (Tj Bec(5) =0.711 ey =105 foyi=11

2 4
hp=1400mm A =0416m" ty =h, -0.625m I =0.1017-m

A

ka] = 55-MPa f fckl + 8-MPa uj = 5226 mm hol g== 2--—u—CE hol =159.2mm

cml =

t =5 t02 | tSl = 1.5 p tSZ =2 ti= 1

ol

= 0.7 a 0.2 0.5
Dotvarovanie RH = 70 = 35 Mka typ = 35-MPa ag) = 35 MPa
fcml f 1 fcml

RH

" 100
HoRRH s f = e
03333 M[21 Be1(fom1) 0.5 . 02
o1 h01 fcml d+ to1l
"\ I'mm J 1-MPa

0.3
h t—t
18 ol ol
= 1.5{1+ (0.012.RH . + 250-a t,t = —
B [ ( ) ] 1-mm o Pei(1+%01) (ﬁm +t“ol]

16.8

brur=|1+

‘bol(tol)::¢RH1'Bﬂ(fcml)'Btl(tol) ¢n(t’tol):=¢’ol(tol)'ﬁcl(t’tol> 9 4(30000,5) = 1.731
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STADIUM predpinania Ybn = 25-kN-m~ ; 201= Aoy Vi 8p=104kN-m~ 1

f

ctkt
fotm = 42-MPa fotme = Bcc(tnO)'fctm fotkt = 0.7 Ty fotdr = 15
=1 Qa,=0.19 Mpl = 3.2 np=1 fbpt = npl'nl'fctdt fbpt = 6.272 MPa

e ; ; ©pm0
¢p =15.7-mm Rpm0,= 1400-MPa ]pt = al'“Z"t’p'? lpt = 0.666m
P

mew;: 0.8-1pt lpt2 = 1.2-1pt lptl =0.533m lpt2 =0.799m

Kable v najucinnejsej polohe

Aa = 0.6-m L= L, ~-2Aa L;=303m x:=8.1m+ lpﬂ Xx=8.633m
2

Rgo = OSgOLn Mgo(x) = Rgo(X - Aa) b= OSgox ;

Lana ¢Ls 15.7/1860 MPa o = 195000 B
i ny: 3 Al,%w. 195000- MPa Apl' 1.5-cm

dpc = 50-mm d’pp = 15.7-mm ap = 60-mm
Apl = 8-Ap] dpl =hy = ap Ap2 i= 8-Ap1 dpz = dp] - dpc Ap3 = 2-Ap1
d, =45mm

3

Kablove kanaliky ® duct = 50-mm Ay =025m-¢ duct 4 Ti=1 ng=3 ng=ng

Ak1 = 4-Ap1 -CoS (otv1 (x)) Ak2 = 4-Ap1 ~cos‘(éx (x)) Ak3 = 4~Ap1 -CoS (ocv3(x))
di =di(x) d, =d dy, =dya(x = X i= X = X
ky = 9 di = dig(x) ks = dk3(®) Pl = Ol Ty 5= T2 Oky o™= TpalH)

1

Aoi = Aol doi = dki il ny ag = Ebn 'Es ag = 5.263
] A
ap = Ebn -Ep ocp =5.132
no np nO
Apii=Agy + (=) Ao +(0p) Y Ay sg=(-1) 3 (AOI dol)
1=l 1= =
n
p S .
ni
Spl 2 (aP) Z [Ap]'(dpiﬂ Sni = Agpten + Sgi + Sp1 thi = The o
1=1 ni
n n
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=gl . ny Gpi,O = Gpini - 0-MPa Ac p1,0 = dcpl‘(cpini’tpo)
“p “p
fup =105 = ) (Api~cpi’0) Mpim = " (Api-cpi’o-epi)
i=1 i=
Py = 3.78MN Mptm = 1.482MN-m Api = epi = cpi =
12 sz 0.558 | m 1400 MPa
o 0.508 1400
3 0737 1400
—-P -H)-M M (%)
tm ptm g0
Ol (X, 2= + (z—t,.. Chon (X, 2)im NZ—t:) M n(X%) =0.928MN-m
bp * 7% m) bgo e ( m) 20

Sgo (%,0-m) + 1y, o (x,0-m) = ~4.685MPa Sbgo (% p) + 15y Opp (X, ) = ~13.058 MPa

STRATY V CASE tno =5 tn] =30

Ao ps, = p'<88n<r'tn1 ,tsl> - &g, (IS] ,tsl)>

Ao pd, = aP'[GbgO[X’(dpi)] H Gbp[x’(dpi):ﬂ'(d)n(r'tnl ’tol) -0 n(r'tno’tol ))

Ao pr, = dcpr(cpi’ O’tpl) - dcpr(cpi, O’tpo)

Ac = Ac + Ac + Ac o =0 + Ac
Pi, 1 B R T g Pi, 1™ "Pio T Py
n n
P
Riw= (Api-cpi’l) Moo= (Api-epi-cpi’l) Ptm = 3.566MN M = 1.389MN-m
=] i=1
Py (=D):M M,g0(%)
tm tm 0
Bop%D = T~ i b)) ggafna) = —E oo )
ni ni ni

Ohoo (X,0-m) + o1 (x,0-m) = —4.975MPa o Xh )+ op (x,h ) = -11.129MPa
bgo bp bgo n bp n

Bcc(tno) =IO e = BCC(tnO)-fcml ~8&MPa  f, =36.8MPa 0.65f,, =23.9MPa

Predpinanie kablov x= 8.633m A= c =
k; K o
’k k 1 P MP
1376.3 a
Py = A, My, = e, (A o 6| cm
kim = ( K crki,o> km = ) [ ki( K ki,O):, = 1376.3
el el 1378
—Pktm (_])'Mktm
Opk(X,2) = ; + " |z - tni) eki =
ni ni
0.533] m
Pkim = 2478MN M, = 1.073MN'm T
Tbgo (X,0:m) + 10504y (x,0-m) + 1.1-01,, (x,0-m) = ~2.522 MPa | 0333

Obgo (X1 + 105op, (xhy) + Loy (x,hy) = -25.342MPa < 0.6y | = 33MPa
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Betoning, s.r.o.

Staticky vypocet hornej stavby — stupefi DSP
Mozartova 2/A, 81102 Bratislava

obj. 201-00 Most nad tdolim v km 2,450

Prva separacia x=4.533m

Pyp = 3.78MN My = L464MN-m Ap, = . = i
) i 0.553 |0 1400| MPa

> 0.503 1400

3 -0.742 1400

-P (-1)-M M 4(%)
: tm ptm 4 g0
e e e e B TR T — (2 ta})
ni ni ni
Sheo (x,0-m) + Tsup -cbp(x, 0-m) = -1.933MPa Mgo(x) = 0.537MN-m

Obgo (1) + Tgup O (X, hy) = ~15.154MPa 0.65-fy; = 23.9MPa

STRATY V CASE tno =5 tn1 =30

Ac psl = Ep-(ssn(r-tnl ’tsl) = 851’1 (tS] ’tsl))

Ac pd, = ap[cbgo[x,(dpl):, + Gbp[x,(dpl>:ﬂ(¢n(1tnl ,t01> - d)n(]ntno,tol ))
Ao . =do. (& b -do..[o ,t
pr, pr( Pio p]) pf( Pi.o po)

Acpi1:=A6p3i+Acpdi+Acpri cpi]:=6_ + Ac

n
P
Riw= Y (Api~cpi’ 1) Matsw= (Api-epi-cpi’ 1) Py =3553MN My, = 1362MN-m

i= i=1

-E (-1)-M M,0(%)

ni ni ni

(z = tni)

Ohoo (%,0-m) + o1, (x,0-m) = —2.253MPa c x,h )+ op (x,h ) =-13.159MPa
bgo bp bgo n bp n

Predpinanie kablov x=4.533m Higs, s O, =
’k Ok : 2 - MP
1339.5 a
Pl o= Ay - M = e, (A, -c 5.955| ¢tm
Buami= 2 ( 4 Gki,o) Mhiami= D [ki( ki ki,O)] s 1347.1
i=1 i=1 -
1352.1
_Pktm (_1)'Mktm 2.955
Rk ek | Y o =
ni nt
0.28| m
Piim = 2405MN M = 0.215MN-m i
Obgo (%0m) + 1.05-0py (x,0-m) + 1101, (x,0:m) = ~6.36 MPa o

Obgo (%hy) + 10501, (x,hy) + Llog(xhy) =-21.582MPa < 0.6f,, = 33MPa
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupei DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad ddolim v km 2,450

Druha separacia x=3.533m

Py = 3.36MN Mptm = 1.232MN-m Api = epi = Gpi,O =
9 sz 0.554|m 1400| MPa
12 0.504 1400
3 -0.741 1400
-P (-)-M M n(x)
. tm ptm : 20
Je) p\gx, Z)= i + T -(z - tni) Ighg%(x, Z)i= ; -(z - tni)
ni ni ni
obgo(x,0~m) + Tsup -cbp(x,O‘m) = —-1.799MPa MgO(X) = 0.415MN-m

Sbgo (X:n) + Fgup “Spp (x.hy) = ~13.466MPa 0.65-f 4 ; = 23.9MPa

STRATY V CASE e =80

o5 e )l )
5 1 )] s () ()

Ao pr. = dcpr(“pi,o’tpl) = dopr(cpi’ O’tpo)

Ac :=A6psi+Acpdi+AG

W

Pi 1

]

pr;
n

P
Riw= (Api-cpiyl) p— (Api-epi-cpiyl) Pty =3.172MN Mpe = LISIMN'm
i:
W&x 7) = = -(z-— tni) j%gng,z) =

i=1
' -(Z — tni)
1'11 n ni

~Ptm ('1)'Mptm Mgo(¥)
Obgo (. 0-m) + 0 (x,0-m) = 2.021MPa oy, (x.hy) + o1y (x,hy) = ~11.791 MPa

Predpinanie kablov Xx=3.533m A = Ok, =
"k k : 2 . MP
.8 i\ a
Rismi= ). (Ak B ) M= Y [ek (Ak ok, )1 5.955| cm 2224
=l i = 13994
~Piim (=1)-Myq, 5.955
Rplef ) = ===+ ——— (2= o) °k; =
ni ni
0.157| m
Pyt = 24MN My m = ~0.08 MN-m e
-0.223

Shgo (x,0-m) + 1.05~cbk(x, 0-m) + 1.l~cbp(x, 0-m) = -8.503 MPa

Obgo (% hn) + 1050y (x,hy) + Llop(xhy) =—18243MPa < 068 cki = 33MPa
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupei DSP
obj. 201-00 Most nad adolim v km 2,450

Tretia separacia  x=2533m
Pim = 294MN My = 1.021MN'm Ap. = %, =
9 Cm2 0.554 | m
0.504
3 -0.741
-P (-1)-M (%)
tm ptm 0
ShplX:2) = ] L B= tni) Fbgald D) = (Z = tni)
ni nt ni

Sheo (x,0-m) + Tsup -cbp(x,0~m) = —1.42MPa Mgo(x) = 0.283 MN-m

c x,h )+ r, o (xh.)=-11.952MPa 0.65-f .+ = 23.9MPa
bgo n sup "“bp n ckt

STRATY V CASE e o
n

0 1

Ac s, = Ep'(ssn(l"tn]’tsl ) - Esn(tsl ’tsl))
Ac pdi = ap'[cbgo [x,(dpi)] + Gbp[x,(dpi)ﬂ-( ( rt

Ac pr, = dcpr<cpl,0,tp1) - dcpr(cpi,o,tpo)

Acpi l::Acps_+Acpdi+Ac

]

Fr= 3, (i

i=1

=30

pr;
n

i=1

ot ) = a(Flag tor)

P (-1):M M g0 (%)
%pz(xaz) = = I o '(Z B tni) Agvbg@/sxa z) = £ '(Z . tni)
ni ni ni
Obgo (%,0-m) + Opp (x,0m) = ~1.57MPa oy, (x,hy) + oy (. hy) = ~10.561 MPa

Predpinanie kablov x=2533m B =
N M 1
= = ; 5.955
Riswai= D (Ak %.o) Abm, > [eki (Akl o) O)J
ey = 5.955
Pl & )My 5.955
Rbkl%o7) = 2= ty;)
ni Lni
Pktm = 2396MN M, = ~0.373MN-m
Shgo (x,0-m) + ].05~cbk(x,0-m) + ].l-cbp (x,0-m) = -10.429 MPa
Obgo (X:hn) + 10504, (x,hy) + Lloy(xhy)=-15031MPa < 068,
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1334.1

1341.7

1346.7

ek. =

1
0.035

-0.155

-0.345

= 33 MPa

MPa
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupeii DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450

Stvrta separacia x=1.533m

Pt = 252MN My = 0.81 MN-m Ap, = e, = it
P 0.554|m 1400| MPa
0.504 1400
-0.741 1400
~P (-1)-M M (%)
k tm ptm ; g0
A(?Vbep\f(X’ Z) o A i T .(Z Fe tl’li) Agvhwx’ 2) = Tiv: .(Z e tl’li)
ni ni nt
Sheo (x,0-m) + Tsup -cbp(x, 0-m) = -0.954 MPa Mgo(x) = 0.141 MN-m
Sbgo (%) + Tayp Oy (. hy) = ~10.493 MPa 0.65-fyy; = 23.9MPa
STRATY V CASE thy =5ty =30

4g ps; = Ep'(ssn(r'tnl’ts]> ey (tsl ’tsl)>

o ol ()] (0o ) ()

Ao =do,.[oc =it —-do,..(o 31
pr; pr( Pio pl) pr( Pio po)

Acpi l:=Acpsi+Acrpdi+A0'

]

Pl Pi,1” Pig Pi,1

"p "p

Rimi= Y (Api-cpi’ 1) Mepsni= Y. (Api-epi-cpi’ 1) Pim = 2397MN My = 0.761 MN 'm
li] i=1

Pim | DMy M go(%)

QoplX:2) = " = -(z - tni) Shgod %2 = - -(z - tni)

ni ni

ni

Obgo (%.0-m) + opy (x,0m) = ~1.038MPa oy (x,hy) + o (x,hy) = ~9.37MPa

Predpinanie kablov x=1.533m Ap = g =
Mk "k 1 2 % MP
1331,5| Mra
Pl i= Ay = (A - 5.955| ¢m
Reas= ) (2 Sk; o)  Aami= D i sl = e 1
i=1 i=1 !
1344.1
~Prtm (1M 5.955
ShkéX,2) = + \z—- tni) €. =
Apj Ini ;
-0.088| m
Pitm = 2391MN My, = -0.666 MN-m T
-0.468

Sheo (x,0-m) + 1.05-6 (%, 0-m) + l.l-cbp (x,0-m) = —12.295 MPa

Obgo (1) + 10501, (x,h,) + Llop(xhy) = -11.837MPa < 0.6:fy | = 33MPa

26



Betoning, s.r.o0. Staticky vypocet hornej stavby — stuperi DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tidolim v km 2,450

4.3.2 Nosnik dizky 25,5 m
PouZité boli 4 separacie, na dizke 1 ma 3 mod vnutornej podpery a .

STADIUM predpinania Vo o= 25.KN-m_ 3 20= Ay bn go =104 KN-m !

f
ctkt
fotm = 4.2-MPa fotmt = Bcc(tno)'fctm fotir = 0.7 T forar = 15

Q=1 gg:=0.19 Npl = 32 my=l fbpt =Mp) N Teede fbpt = 6.272 MPa

c
= 15.7. = 1400- sl 4
tf)p = 15.7-mm S pmln= 1400-MPa lpt =oyty d)p fbpt lpt = 0.666 m
le: 0.8-1pt ]pt2 = 1.2-1pt lptl =0.533m lpt2 = 0.799 m

Kable v najucinnejsej polohe

Aa = 0.6:m Lt = Ln - 2:Aa Lt =243m x:=18.4-m + lp“ x=18.933m

RgO = 0.5-gO-Ln Mgo(x) = Rgo-(x— Aa) - O.S-go-x2

Lana ¢Ls 15.7/1860 MPa figidi8 Bp.i= 195000MPa A, = LS

dpc = 50-mm ay, = 60-mm =, np cpini = om0 dp3 = 45-mm

ApI = 6~Ap1 dpl =hy — ay Ap2 = 4-Ap1 dpz = dpl - dpc Ap3 = 2~Ap1

Kablove kanaliky  duct = 50-mm Aol = 0251 gyt =1 ni=3 ng=n
Akl = 4-Ap1 -Cos (O‘vl (x)) Ak2 = 4-Ap1 -Cos (avZ(x)) Ak3 = 4-Ap] -cos (av3(x))

d, =di(x) d, =d d, =d = X = X) © =0 .2(X
ky = S0 die, =Wipln) k, = O %k ¢ Sp1(¥ "l 5 Gp2(X) k3 g p3 (%)

1

Aoi =Ay dOi = dki i=1. ny oy = Ep, ‘B¢ oy =5.263
=
op =By B, &, =5132
110 np no
Agi=Ag, + (—1)-2 Ao+ (ap)-z Ap.  Ssii= (—1)-2 (Aoi-doi>
l=1 l=1 1=]
np S

2 4
A =0419m°  Ly=0104m’  ty=07%6m  imlomy e imdy -ty
1= I'lk ek_ = dk - '[ni
i i
i=1 n, Gpi,O = Gpmi - 0-MPa Ac P o = dcpl(cpini’tp )
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuperi DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450

n

=

p
fp =105 Pypi= ) (Api'cpi,o) Mt =

¥

(A o e
¢ By B pi)

i=1 i=1
P =252MN My = 0.835MNem Ay, = ep, = op, =
9 sz 0.564 | m 1400| MPa
0.514 1400
-0.731 1400
P (-1)-M M (%)
; tm ptm - g0
cbp(x,z) = . o ™ -(z— tni) Gbgo(x,z) = - '(Z“tni) MgO(X) =0.567MN-m

csbgo(x, 0-m) + Tsup -cbp(x, 0-m) = -3.99MPa Obgo (x,hn) + rsup'cbp(x’hn) =-8.175MPa
STRATY V CASE t. =5 t. =30

o 2
Ao ps. = Ep'(ssn<r'tn] ’tsl) - Ssn(tsl ’tsl))

Ac pd, = ocp-licbgo[x(dpiﬂ + cbpl:x,(dpi):ﬂ-((b n(r'tnl ,t01> = ¢n(“'tn0’t01))

Ac pr, = dcpr(cpi,o,tpl) - dcpr(“pi,o’tpo)

Ac =Ac + Ao + Ao o =0 + Ac
Pi 1 Ps; pd; Pr; Pi1" Pio Pi 1

Mgo(®

|z - tni) ,%bg@&x’ 7) = :

=)
ni ni ni
Obgo(%0m) + Opp(x,0m) =~4.042MPa o0 (xhy) + op (. hy) = ~7.096MPa

Bcc(tn0> =071t fq = Bcc(tno)-fcml - 8MPa fy,=36.8MPa 0.65f, =23.9MPa

Predpinanie kablov x=18.933m Ay = o) =
i i,0
nk l'lk
2 MPa
Pipoa= Ay o Y e[ Ay -C cm
= G ol i by Sl A k.o)]
=1 i=1
~Pitm & (_1)'Mktm

“*ni Ini

Pgm=2427MN My, = 1.065MN-m

Gbk(X, 7) = zZ— tni) €k =

Gbgo(x, 0m) + 1.050p(x,0m) + l.l-cbp(x,O-m) =-1.723MPa

Obgo(%hn) + 1.050p5(x.hy) + Llopy(xhy) =-21.04MPa < 0.6f, =33MPa
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuperi DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450
B "p
rsup =105 Ptm = Z (Api.cpi,o) Mptm = Z (Api-cpi,o-epg
i=1 i=1
Py =2.52MN Mptm = 0.835MN'm Api = epi = Gpi =
9 sz 0.564 |m 1400| MPa
6 0.514 1400
3 -0.731 1400
-P (-1H)-M (%)
= tm ptm = el s .
cbp(x, z) = iy + 7 ~(z tni) Sheo (x,2) = . -(z tm) MgO(X) = 0.567MN-m

Sbgo (% 0-m) + Iy -y (x,04m) = =3.99MPa o0 (x,hy) + 1y, -opp (x,hy) = ~8.175MPa

STRATY V CASE thy=5  tn =30

AGpsi1=Ep'( (n’sl) 51’51))
o) (o) ()

Ac pr, = dcpr(crpi’o,tp]) - dcpl(cpi’o,tp())

Ac =Ao + Ao + Ao o :
Pi.| Ps; pd; Pr; Pi1” "Pig Pi.1

n

n

P
=> (Api~cpi,1) Matmi= D (Api-epi-sp“) Py = 2405MN My = 0.793MN'm
i=1

i=1
(Z—'tni)

c (x,0-m) + oy,,(x,0-m) = —4.042MPa o x,h )+ o {x,h, )=-7.096MPa
bgo bp bgo n bp n

~Py, ()M

WX,Z) = T + . .ptm_(z_tni) Mbgng z) =

ni ni ni

Mgo(%)

Bcc(tno) =0T Hp e Bcc(tno)fcm] - 8MPa fy, =36.8MPa 0.65f,, = 23.9MPa

Predpinanie kablov x=18.933m Ap = Ol =
ng ny ! . 1,0 MP
1348.2| Mra
P = Ay M = e, [ A - 6| cm
ktm Z ( k. Gki,o) ktm Z [ki( k. ki,oﬂ : s
el o5 - 1348.2
Orix,2) = ki + D M (z—t ) ey =
s Apj Ini ki
0.539 | m
Prum = 2427MN My = 1.065MNm S
Shgo (x,00m) + 1.05 o (x,0-m) + 1.]~cbp(x, 0-m) = —1.723 MPa 0.339

Opgo (%) + 1050y, (x,hy) + Llopy(xhy) ==21.04MPa < 0.6, = 33MPa
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupefi DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450

Prva separacia x=23.467m

Ptm =2.52MN My, = 0.822MN'm Ap, = . = S
i 0.559 | m 1400| MPa
6 0.509 1400
3 -0.736 1400
-P (-1)M M_ (%)
. tm ptm g g0
A%pv(\x,z) S 1 + » -(z— tni) gng,z) = ' '(z— tni)
ni ni ni
Ohgo (X, 0'M) + gy o (x,0-m) = ~1.121 MPa Mg(X) = 0.168MN-m
Sbgo (1n) + Tsup “Opp (%.hy) = ~10.42MPa 0.65-f ; = 23.9MPa

STRATY V CASE tn =5 t, =30

=Ty () S 4)
ol ()] o o (o) (o)

Ac =do il —-do. .o b
pr, pl( P’O p]> pr( Pi,o P0>

Ac pd

Ao P | = Ac ps, + Ac pd; + Ac pr, Gpir,l = Gpi,O + Ao P 1
"p
Rimi= Y. ( b, 1) Mo Z ( 1) Pim = 2397MN My, = 0.773MN-m
i=1 i=1
-p (-1)M M (X)
tm ptm g0
SoplX2) = L '(Z_ tni) ShgalX2) = L '(Z“ tni)
l’ll ni nt
Obgo (X, 0m) + opp (x,0-m) = ~1205MPa oo, (x,hy) + o (,hy) = ~9.291MPa
Predpinanie kablov x=23.467m Ap = O, =
& < l T MP
1303.8| Mra
Rigooi= Ay o ] = e[ Ay o 5.955| cm
Riami= ) ( & ki,o> Miam= ) [ k; ( k; ki,O)] ot 1303.8
i=1 i=1 :
1303.8
; ~Pitm (_1)'Mktm 5.955
Rblefo?) = ——= + ———(z~ t;) "
ni ni :
Pgtm = 2329MN My, = 0.171MN-m 0.263| m
0.073
Obgo (x,00om) + 105 op)(x,0-m) + I.]~cbp(x, 0-m) = —5.691 MPa -0.117

Opgo (X:hn) + L0S oy (x,hy) + LIy (xhy) = -17.027MPa < 0.6£,, = 33MPa
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuperi DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450
Druha separacia X =24.834m
Pip = 2.1 MN Mptm = 0.587 MNm Api = epi = cpi g =
6 cm2 0.558 | m 1400| MPa
6 0.508 1400
3 -0.737 1400
-P (-1)-M M n(X)
: tm ptm g0
SopdX D) = T i i '(Z X tni) Shgod®?) = ; '(Z 7 tni)
ni ni ni
Sheo (x,0-m) + Tsup -cbp(x, 0-m) = -0.7 MPa Mgo(x) = 0.006 MN -m
Obgo (X:hin) + Fsup Spp (X hy) = ~8.9MPa 0.65-f ; = 23.9MPa
STRATY V CASE Hsites =30

I’\

2307 (T ) o 1)
7ot a4 e (3 () (g )

Ao pr, = dcpr<6pi,0’tp1) = der(Gpi,o’tp())

Ac =Ac + Ac + Ac = + A
Pi,1 Ps; pd; B! s Wi o™ Ty
Ilp
Ris= Z (Api-cpi’ 1) Maosrav= Z (Api'epi-cpi’ 1) Pim = 2006MN M = 0.553MN m
i=1 i=1
-P (-1)-M M, (X)
tm tm 0
PR P (o) el )
m ni ni

Obgo (%:0-m) + o1, (x,0:m) =~0.701MPa oy, (x,hy) + opp (%, hy) = ~8.045MPa

Predpinanie kablov x=24.834m Ay = o, =
ny n 1 i,0
2 1300.2| MPa
P = Ay o h = ep Ay - 5.955} cm
Riama= ) ( 5 ki,O) Mism= D [ k; ( ki CTki,oﬂ 1300.2
i=1 i=1 5.955
1300.2
Pm DMy 5.955 200
Thki X, 2) = A + L ~(z - tni) eki =
0.095| m

P = 2.323MN M =-0.22MN-m

ktm ktm -0.095
Thgo (%,0-m) + 1.05-0p) (x,0-m) + 1.1~Gbp (x,0-m) = —8.34 MPa -0.285

Obgo (% 1in) + 1.05-0p, (x,hy) + Llop(xhy) =-13127MPa < 068y = 33MPa

4.4 Normalové napitia v stadiu uzivania

Normalové napétia boli poéitané v dolnom vidkne nosnika . , v hornom vlakne nosnika oy,
v dolnom vidkne dosky o. a v hornom vldkne dosky o4 . Boli vpoditané v $tadiu uvedenia
mosta do prevadzky o4 @ na konci Zivotnosti mosta c.0. Napétia boli pogéitané pre obalové
Ciary pozitivnych momentov c.0, a negativnych momentov oc.0,. Nakolko méa predpétie
priaznivy ucinok, napétia boli vypocitané s iy = 0,95 (0,90). V nadpodperovej oblasti bola

vdoske uvazovana trhlina ado vypottu napéti bola zahrnutd len betonarska vystuz
priecnika.
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupers DSP
obj. 201-00 Most nad tdolim v km 2,450

4.4.1 Nosnik dizky 31,5 m
Napatia v betone - nosnik 31,5 m

- prvy nosnik - 2.pole

Rozpatie L =31m Prierez x=15.5m =l n, =10
vlastna tiaz nosnika: Mgo(x) = 1.249MN-m g, = 10.4kN-m 1
vlastna tiaz dosky: Mgd(x) = 0.865MN-m g4 = 72kN-m 1
zvrsok: Mg} = 0.436MN-m Pokles Mgy, = 0.08MN-m
TS Mpgp = 0.652MN'-m Mg, =-0.222MN-m  Dotvarovanie  ny - = 0.7MN-m
UbL Mygjp = 0456MN-m M4, =-0.278MN-m  Chodci Mfootp = 0-075MN-m
Teplota My, = 0.588MN-m My, = ~0.448MN-m Mfootn = —0-025MN:m
LM3 Mpm3p = 0276MN-m My g3, ==0.27MN'm
A= deg = A = dii=
P P, 5 5
1 sz 1.34|m 6 Cm2 1.315|m
2 1.29 1.215
3 0.045 5 1.115
2 4

ten =0.775m A, = 0.416m lgp =0.102m"  hy=14m  hy=02m  by=12m
Casta kombinacia
Oaop =~5:384MPa  op,, =—14.889MPa o, = ~3.485MPa Cdop = —4-909MPa
Sagop =~205MPa  opggy =—15.122MPa 040, ==5.052MPa o4y, =~6.78MPa
Caon =~12.214MPa oy, =-11.338MPa o, =-0.23MPa G don = —0.294MPa
Sa00n = —8-88MPa Opoon = —11.57MPa Gcoon = ~1.797MPa Sdoon = —2-166MPa
Charakteristicka kombinacia
Sakop = ~299IMPa  opyop =—16.133MPa oy, =~4.626MPa oy, =—6.526MPa
Sakoop = 0343MPa  opyoop = —16360MPa  Gyyoq, =~6.193MPa  ogq,, = —8.398MPa
Oakon = —13-44MPa Spkon = —10.7MPa Ockon = 0-354MPa Sdkon = 0-534MPa
Sakoon = ~10-105MPa oy 0, =~10933MPa ooy =—1213MPa oy o0 = —1.337MPa
0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1.n j=1l.ng
Ac pcj = Ac kci =

-271.7| MPa -200| MPa

-270.3 -198.3

-236.7 -196.6

32



Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stuperi DSP
obj. 201-00 Most nad udolim v km 2,450

Napatia v betone - nosnik 31,5 m

- treti nosnik - 2.pole

Rozpatie Iy =3 lm Prierez x=155m i=1.. n, Jy= Loy
vlastna tiaz nosnika: Mgo(-") = 1.249MN-m B 10.4kN-m_ I
vlastna tiaz dosky: Mgg(x) = 1.045MN-m gq=87kNm ]
zvrsok: Mg = 0.232MN-m Pokles Mg, = 0.07SMN:m
TS Mg, = 1.089MN-m  Mqg, =-0222MN-m  Dotvarovanie M, = 0.7MN-m
UbL Mydlp = 0.57IMN-m Mg, =~0278MN-m  Chodi Mgootp = 0.025MN-m
Teplota My, = 0.63MN-m My, =-0.48MN-m Mfootn = —0-02MN-m
LM3 Mpm3p = 0:935MN-m My 3, = =0.13MN-m
A, = d. = Ay, = d, =
P; p; kj kj
2 _— 1.34|m 6 sz 1.315|m
1 1.29 6 1.215
3 0.045 6 1.115
2 4

g = Ot Ay =0416m log =0102m" i, =14m  hy=02m  Gz=145m
Casta kombinacia
Caop = ~3.974MPa Opop =~15449MPa oy, =—3.47IMPa Odop = ~5:014MPa
Saoop = ~0749MPa oy, =—15365MPa oo, =—4.862MPa gy, =—6.683MPa
Ogon = —12291MPa oy, =-11.63MPa G con = 0.03MPa Sdon = 0-076MPa
Ogoon = —9-065MPa oy =-11.546MPa o, . =-1.36IMPa o4y, =—1.593MPa
Charakteristicka kombinacia
Cakop = ~1:092MPa  apyo, =~16.773MPa oy, = ~4.685MPa Sdkop = ~6.779MPa
Cakoop = 2-134MPa opy o0, ==16.689MPa a0, =~6.075MPa  Ggyqq, = ~8.447MPa
Gakon = —1348IMPa oy o =-11.083MPa o, = 0.531MPa Sgkon = 0-804MPa
Oakoon = —10256MPa oy oo ==10999MPa oy on = —0.86MPa Gy on = —0.864MPa
o0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1.ng = np
Ac pcj = Ac kci =

-272.9| MPa -201.1| MPa

-271.4 -199.1

-234.6 -197.2
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stuperi DSP
obj. 201-00 Most nad udolim v km 2,450

Napatia v betone - nosnik 31,5m - piaty nosnik - 2.pole
Rozpatie L=l Prierez x=155m i=1. n, Jo=1. 1
vlastna tiaz nosnika: Mgo(x) = 1.249MN-m go = 10.4kN: m .
vlastna tiaz dosky: Mgd(x) = 1.045MN-m g4 = 8 7kN-m
2vrsok: Mg = 0.173MN-m Pokles Mg, = 0.075MN'm
TS Mg, = 0.98MN-m Mg, = -02MN'm Dotvarovanie M4 . = 0.7MN:m
UbL Mygip = 0.514MN'm M4y = =0.25MN-m Chodeci Mgootp = 0:02MN-m
Teplota M, = 0.63MN-m M, = —-0.48MN-m Mfootn = —0-02MN-m
LM3 Mpm3p = 1.958MN-m M| pj3, =—0.13MN-m
A, = de = A= dy =
b; b; kj kj
T sz 1.34|1 6 cm2 1.315(a
1 1.29 6 1.215
3 0.045 6 1.115
2 4 L

ten = 0.775m A, = 0.416m Ign =0102m"  h =14m  hy=02m  by=145m
Casta kombinacia
Saop = -4.664MPa Shop = —15.109MPa Scop = -3.183MPa Sdop = -4.601MPa
Saoop =~1442MPa  opq, =-15.014MPa  Gpgy, =—4573MPa o4y, =-6.27MPa
Ogon =~12.438MPa oy =-11539MPa o, = 0.089MPa Sdon = 0-157MPa
Ogoon =~9216MPa  op . =-11.444MPa o . . =-1.3MPa Sdoon = —1-512MPa
Charakteristicka kombinacia
Oakop = ~0-15IMPa oo, =~17.181MPa oy, = —5.083MPa Ogkop = ~7-364MPa
Sakoop = 3.071MPa Sbkoop = —-17.087MPa Sckoop = —6.473MPa Sdkoop = -9.032MPa
Oakon = ~13:537MPa oy 0 =-11.034MPa oy = 0.552MPa S gkon = 0-83MPa
Oakoon = ~10.316MPa oy 0, = -10.939MPa Gy on =-0.837MPa oy 0 = —0.839MPa
0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1l.n Je=l, np,
Ac PCJ = Ac kci =

-274.4| MPa -202.6| MPa

-272.8 -200.4

-233.6 -198.3
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Staticky vypocet hornej stavby — stuperi DSP
obj. 201-00 Most nad Gdolim v km 2,450

Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Napatia v betone - nosnik 31,5 m - krajny nosnik - 2.pole

Rozpatie L =3Im

vlastna tiaz nosnika:

Prierez

Mgo(¥) = 0.07IMN-m

i:=1..np

gy = 104kNm !
I

x=0.45m

] = ll'lk

vlastna tiaz dosky: Mg 4(® = 0.047MN-m g 6.9kN-m
zvrsok: Mg =-0.8MN-m Pokles Mg, = 0.20IMN-m
TS Mrgp = OMN'm Mrg, = ~0.32IMN-m Dotvarovanie M, . =03MN-m
UDL Mygip = OMN-m Mgy =-0437MN-m  Chodai Mgootp = 0-02MN-m
Teplota My, = 0658MN-m My, = ~0.502MN-m Mgootn = —0-128MN-m
LM3 MpM3p=02MN'm My, =~0.563MN-m
o= g = e = G = Ag, = 49.087cm’

6] om’ Sl 55| em’ [ 95%IM s s

1.29 5 055 0.406 1
0.04 5 055 0.216
2 4

ten =0.775m A =0.416m I, = 0.102m h,=1.4m hy=02m bg=1.2m
Epp =36000MPa  Epq=0MPa 0.6 55-MPa = 33 MPaf atme= 3-8 MPa
Casta kombinacia
Ogop = —8.157MPa Tpop = ~9-681MPa Seop = 0MPa Sdop = OMPa
Sacop = -6.465MPa Shoop = —10.205MPa Scoop = 0MPa Sdoop = 0MPa
Gaon = —15.783MPa Opon = —1.148MPa Gcon = OMPa S 4on = 0MPa
Ga0on = —14.092MPa Shoon = —1-67IMPa Tuoon = DMPa Sdoon = O0MPa
Charakteristicka kombinacia
Sakop = —7.688MPa Sbkop = —10.206MPa Sckop = 0MPa Sdkop = 0MPa
Sakoop = -5.997MPa Sbkoop = —-10.729MPa Sckoop = 0MPa S dkoop = 0MPa
Gakon = —18.623MPa Opkon = 2-029MPa Ockon = O0MPa Sdkon = 0MPa
Cakoon = —16.932MPa o - = 1.506MPa Sokqon = 0MPa S dioon = OMPa

o0 - uvedenie mosta do prevadzky

00 - koniec zivotnosti 100 rokov

Straty predpatia {ke=ilk, ny = Ny
Ao pcj = Ac kci =
-244.8| MPa -177.6| MPa
-243.5 -176.5
-210.2 -175.4
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupernn DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad Gdolim v km 2,450
Beton - unava £y =55 MPa Yo= 18
Simhan .= Caon (=1) Scmin = Saop (=1) Seman = 15.783 MPa Somin = 8.157MPa

t

05
025 ()= explis-[l - (ﬁ) ﬂ t = 365 Bec(tg) = 1.198

£ 0.85 fok Beolto)] 1 fok £ 29.126 MP
= uU. b — . _—_—— = - h a

cdfat Ye ccl'0 250-MPa cdfat
(o} o) q

Scdmax = = Scdmin = = Scdmax = 0542 < 0.5+ 0.45:S 4. = 0.626
fedfat fodfat

Semexs= Sacon "(—1) Semin = Sacop (1) Ocmax = 14.092MPa Scmin = 6-465MPa
Scmax Scmin

Rodman.= - Sodmin,= ¢ Scdmax = 0-484 < 05+ 04584, = 0.6
cdfat cdfat
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupeit DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450
Napatia v betone - nosnik 31,5m - treti nosnik - 3.pole
Rozpatie [, =31.1m Prierez  x=0.45m i1y, =Ty

- - o
vlastna tiaz nosnika: Mg, (%) = 0.072MN'm g, = 10.4kN-m
1

vlastna tiaz dosky: Mg (%) = 0.057MN-m gq=8338kN-m
zvrsok: Mg = ~0.356MN-m Pokles Mg, = 0.235MN-m
TS Mrgp = OMN-m Mgy =-0.706MN'm  Dotvarovanie M, . =03MN.m
UDL Myglp = OMN-mM udln = —0-83MN-m Chodci Mfootp = 0-016MN-m
Teplota M, =0558MN'-m My, = -0.425MN'm Mgoom = =0.03MN-m
LM3 Mpp3p = 02MN-m My a0 = ~0.737MN-m
Ap; = U; = By dkj = sy = 57.02cm”

o o 1.34|m 5055| cm? 0.596 | m dis =i

5 1.29 5 055 0.406 I

3 0.04 5 955 0.216

tn =0.775m A, =04l6m” Iy =0102m' b =14m hg=02m by =145m

By = 36000MPa  E, 4 = 0MPa 0.655MPa =33MPa  f. .=38MPa

Casta kombinacia

Caop = -3.762MPa Shop = —-12.101MPa Scop = 0MPa Sdop = 0MPa
Sagop = ~2.365MPa Ohoop = ~12.125MPa Scoop = OMPa Sdoop = 0MPa
Gaon = —13.56MPa Shon = —1.647MPa Ooon = OMPa Ggon = OMPa

Cao00n = —12.163MPa Ohoon = —1.671MPa Scoon = OMPa S doon = OMPa

Charakteristicka kombinacia

Cakop = ~3-376MPa Obkop = ~12.512MPa oy, = OMPa Sdkop = OMPa
Sakoop = ~1-:979MPa Obkoop = ~12:537MPa oo, = OMPa S dkoop = 0MPa
Sakon = —17.576MPa Opkon = 2-638MPa Sckon = 0MPa Sdkon = OMPa
Sakoon =~16.178MPa oy, . =2.613MPa Gekoon = 0MPa Sdkoon = OMPa
0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1.np j=1l.n,
i pe; = Ag ke, =
-210| MPa -172.8| MPa
-210.5 -176.6
=222 -180.3
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupert DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450
Beton - unava fck = 55-MPa yc=15
Semmax = Fagn 1) Ssmin e Gaop-(-—l) Semax= 13-56MPa Ocmin = 3-762MPa
‘ 0.5
28
2025 Pl =exgs|1-| = tg:=365  Beo(tg) =1.198
f f
ck ck
f =0.85—- tg)| 1 = ——— f = 29.126MPa
cdfat Yo Bcc( 0) ( 250MPaj cdfat
o Gt
Sedmax’= —m cdmin=—"  Scdmax=0466 < 0.5+ 04584 =0.558
fodfat fodfat
Semax:= Sacon (*1) Semin/= Saoop (=1 Scmax = 12-163MPa Scmin = 2:365MPa
G Gy
Sodma= —— Sodmin= ——  Scdmax=0418 < 0.5+ 04584 =0.537
. fodfat £ fedfat :
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupet DSP

obj. 201-00 Most nad udolim v km 2,450

Napatia v betone - nosnik 31,5 m

Rozpatie Ly =31.11m Prierez

vlastna tiaz nosnika: Mgo(x) =0.072MN-m

vlastna tiaz dosky: Mgd(x) = 0.057MN-m

x=0.45m

2wrsok: Mg =-0.291MN'm Pokles Mgp = 0.235MN-m
TS M1g, =002MN'-m  Mpg, =-0.637MN-m  Dotvarovanie M, =03MN-m
UbL Myglp = 0.02MN'm M qj,0=~ 743MN-m  Chodci Mfootp = 0-015MN-m
Teplota My, =0.558MN-m My, =-0425MN-m Mgootn = —0-03MN-m
¢ s I, = o= g = As, = 58.905cm”
2 m 2 m
6] cm 1';4 5.955] em 029 dyy =73.5mm
1.29 = 055 0.406 1

3 0.04 = 055 0.216

tn=0775m  Ag, =0416m° I, =0102m' h =14m  hy=02m by = 145m
cn cn cn n d d

Epp = 36000MPa  Ep4 =0MPa 0.6-55-MPa = 33MPa Satm= 3-3MPa
Casta kombinacia
Saop = —5.447MPa Shop = —-12.268MPa Scop = 0MPa Sdop = 0MPa
Sacop = -3.881MPa Shoop = —-12.447MPa Scoop = 0MPa Sdoop = O0MPa
Ggon = —14.914MPa Spon = —1-937MPa Goon = 0MPa S don = OMPa
Ga00n = —13.347MPa Opoon = —2-116MPa o, = OMPa Siigar, = OMBE
Charakteristicka kombinacia
Sakop = —-4.975MPa Sbkop = -12.784MPa Sckop = 0MPa Sdkop = OMPa
Sakoop = —3.408MPa Sbkoop = —12.963MPa Sckoop = 0MPa Sdkoop = 0MPa
Gakon = —22.736MPa Opkon = 0-6MPa Sckon = 0MPa Sdkon = 0MPa
Sakoon = —21.17MPa Opkoon = 6:42IMPa & o = O0MPa Sdkoon = OMPa

o - uvedenie mosta do prevadzky

Straty predpatia i=1.ny ilE=sln

p
A = A =
= pc; % ke,
-231.3| MPa -177.9| MPa
-230.9 -180.3
-220.8 -182.7

- piaty nosnik - 3.pole

i:=1..nlO

gy = 10.4kNm™ !

g4 = 8.338kN-m |

J=l.ng

00 - koniec zivotnosti 100 rokov
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupei DSP
obj. 201-00 Most nad udolim v km 2,450

4.4.2 Nosnik dizky 25,5 m

Napatia v betone - nosnik 25,5 m

- prvy nosnik - 1.pole

Rozpatie L, =25m Prierez x= 14m i=1. ng Jy=1.np
y e =il
vlastna tiaz nosnika: Mgo(x) =0.801MN-m g, = 10.4kN-m
vlastna tiaz dosky: Mgd(x) = 0.554MN-m gq= 72kN-m 1
2vrsoki Mg = 0.392MN'm Pokles Mgy, = 0.10IMN-m
TS Mg, = 0.587MN'm  Mpg, =-0.178MN-m  Dotvarovanie v, . = 0.304MN-m
UDL Mygp =0.372MN'-m M4, =-0.167MN-m  Chodci Mfootp = 0-065MN-m
Teplota My, =0299MN-m Mgy =-0.228MN-m My otn = —0.013MN-m
LM3 Mpp3p=04MN-m My g3, =-034MN'm
Al = dis = A, = di =
P; P; 5 5
9 cm?- 1.34|m 6 cm2 1.315(m
5 1.29 6 1.215
0.045 6 1.115
g 2 4
ten =0.775m A, =0.416m I = 0.102m h, =14m hq=02m bq=12m
Casta kombinacia »
Oaop =~5.665MPa  opo, =-11215MPa o, = ~2.323MPa Odop = —3-426MPa

Sagop =~3-903MPa  opoo, =—11.093MPa

Gaon =—11.07IMPa o =-8.412MPa

So0p = ~3-079MPa =-4.215MPa

Sdoop

Geon = 0.176MPa Ggon = 0-12MPa

Saoon = —9-309MPa oy =-8.29MPa Seoon = —0-579MPa oy, . =—0.669MPa
Charakteristicka kombinacia
Sakop = 3:662MPa  opyop =-12253MPa oo, =-3.249MPa oy =—4.739MPa
Sakoop =19MPa  opyoop =-12.13IMPa O, =—4.005MPa gy, = —5.529MPa
Oakon = ~11.848MPa oy =—8.009MPa oy, = 0.535MPa G dkon = 0-629MPa
Cakoon = —10.086MPa oy o = —7.888MPa Sckoon = —0-22MPa S dkoon = —0-16MPa
o0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i 1. j=1l.ng
Ac pcj = Ac kci =

-246.6 MPa -193.7| MPa

-245.4 -191.4

-214.9 -189.1
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupern DSP
obj. 201-00 Most nad tdolim v km 2,450

Napatia v betone - nosnik 25,5 m

- treti nosnik - 1.pole

Rozpatie [y =25m Prierez  x=14m i=1. ny =Ly
vlastna tiaz nosnika: Mgy (%) = 0.80IMN-m g, = 10.4kN-m 1
vlastna tiaz dosky: Mgd(x) = 0.67MN-m gq= SN 1
zvrsok: Mg = 0.255MN-m Pokles Mgy, = 0.10IMN-m
TS Mrgp=1.028MN-m  Mpg, =-0.178MN-m  Dotvarovanie Mg, = 0304MN-m
UbL Mydp = 0.508MN-m ~ Myqj, =~0.16’MN-m  Chodci Mgootp = 0:-025MN-m
Teplota My, =0299MN-m Mg, =~0228MN-m Mfootn = ~0-013MN-m
A, = = Ay = d, =
P; Pi i 4
9 ome 1.3¢|m 6 m? 1.315|m
6 1.29 6 1.215
3 0.045 6 1,115
2 4
ten =0.775m A, =0.416m I, =0102m°  hy=14m  hy=02m  by=145m
Casta kombinacia
Ogop = ~418IMPa oo =~11.825MPa o, =~2.518MPa Odop = ~3.796MPa
Caoop = 246TMPa  opoq, =~11.558MPa  ogoqn =-3.194MPa o4y, = ~4.495MPa
Gaon =—11.083MPa oy =-8.66MPa Cgon = 0.304MPa G gon = 0-309MPa
Gaoon =-9-369MPa  op . =-8393MPa o ., =-0372MPa o4y, =—0.391MPa
Charakteristicka kombinacia
Oakop =~1-586MPa oo, =—13.014MPa o, =-3.579MPa oo, = —5.339MPa
Oakoop = 0-128MPa oo, =~1274TMPa  Ggoop = —4255MPa G gyq0p = ~6.039MPa
Cakon =-11.842MPa oy - =-8313MPa oy, = 0.614MPa Sgkon = 0-76MPa
Sakoon =—10-12MPa  Gpyon =—8.046MPa oy oy =—0.062MPa oy oo = 0.061MPa
o - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1l.ng =il np,
Ao = Ac =
PS; ke;
-247.2{ MPa -194,2| MPa
-245.9 -191.8
-214.1 -189.4
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupert DSP
obj. 201-00 Most nad udolim v km 2,450

Napatia v betone - nosnik 25,5 m

Rozpatie L =25m Prierez

vlastna tiaz nosnika: Mgo(¥) = 0.80IMN'm

x=14m

- piaty nosnik - 1.pole

i=1.n

p
g, = 10.4kNm !

=g

vlastna tiaz dosky: Mgd(x) = 0.67MN-m Eq= 8 7kN'm !
zvrsok: M, = 0.24MN-m Pokles Mgy, = 0.10IMN'm
TS Mrgp = 0.925MN'm  Mrgy ==0.16MN'm Dotvarovanie My . = 0.304MN-m
UDL Mydlp = 0457MN-m Mgy = =0.15MN-m Chodci Mfootp = 0-025MN'm
Teplota My, =0299MN-m My, =-0.228MN'm Mgootn = —0-013MN:m
LM3 Mp3p = 1:958MN-m - My 3, = ~0.34MN'm
A = d = A = d =
Pi P, K 4
9 St 1.34|¢ 6 e 1.315]¢
6 1.29 6 1.215
3 0.045 6 1.115
2 4 =
ten =0.775m A, = 0.416m I = 0.002m"  hp=1ldm  hy=02m  by= 1450
Casta kombinacia
Saop = —4.667MPa Shop = —11.474MPa Scop = —-2.358MPa Sdop = -3.565MPa
Gaoop = ~295MPa  Opoqn =—11I18IMPa  ogoo, ==3.038MPa o0, =—4.269MPa
Gaon =—11.047MPa o, =-8.601MPa Ggon = 0-274MPa Cgon = 0-279MPa
Caoon =—9-339MPa o . =-8309MPa o, , =-0405MPa G4y, = —0.424MPa
Charakteristicka kombinacia
Oakop = 0.095MPa  opyon = ~13.618MPa oo, =—4324MPa oo, = —6.435MPa
Cakoop = 1-803MPa  Opyoqn =-13325MPa  ogroq =—5.003MPa  Ggyqqp = ~7.139MPa
Sgkon = —11.868MPa  opy o, =-8232MPa o, = 0.613MPa Sgkon = 0.774MPa
Oakoon =—10.16MPa  opy o =-794MPa  Ggoon = —0.067MPa  Ggyon = 0.07MPa
0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia i=1.np =1l npy
Ac pe; = Ac kci =
-250.4| MPa -196.7| MPa
-249 -194.1
-215.1 -191.6
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stuper DSP
obj. 201-00 Most nad tdolim v km 2,450

Napatia v betone - nosnik 25,5 m

- krajny nosnik - 1.pole

Rozpatie L =25m Prierez x=0.45m =1 np j=1long
vlastna tiaz nosnika: Mgo(x) =0.057MN-m g, = 10.4kN- m !
Viastna tiaz dosky: My =0.038MNm gy = 6.9KNm |
zvrsok: Mg =~0.694MN-m Pokles Mgy, = 0.223MN-m
TS Mrgp =0.234MN'-m  Mpg, =-0.368MN-m  Dotvarovanie M, ' = 0.298MN-m
ubL Mydlp = 0.12MN'm M4, =—-0419MN-m  Chodi Mfootp = 0-02MN-m
Teplota My, =0.659MNm My, = -0.502MN-m Mfootn = —0-105MN-m
#pe = O = Akj = dkj = Ag, = 45.6160m”
2 m 2 m
3] em E 5.955] om” | 099 dg = 72mm
1.29 5055 0.406 1
3 0.04 5,055 0.216
ten =0775m A, = 0.416m" S 0.102m" h, = 1.4m hy=02m bq=12m
Epp =36000MPa  Ey 4 = 0MPa 0.655MPa =33MPaf . :=3.8MPa
Casta kombinacia
Ggop = —4-55MPa Thop = ~12.086MPa Sgop = 0MPa Sdop = 0MPa
Saoop = —3.039MPa Shoop = —12.444MPa Gcoop = 0MPa Gdoop = 0MPa
Ogon = —13.835MPa Opon = —1.841MPa Gcon = OMPa Gdon = 0MPa
Ga00n = —12.324MPa Spoon = —2-199MPa Gcoon = OMPa Sdoon = OMPa
Charakteristicka kombinacia
Sakop = —3.363MPa Sbkop = —13.395MPa Sckop = 0MPa Sdkop = 0OMPa
Sakoop = ~1.852MPa Sbkoop = ~13:753MPa oy, = 0MPa Sdkoop = OMPa
Oakon = —16.567MPa Shkon = 1.174MPa Gckon = 0MPa Sdkon = OMPa
Cakoon = —13-056MPa Spkoon = 0-815MPa Sckoon = 0MPa O4koon = 0MPa

o - uvedenie mosta do prevadzky

Straty predpatia

Ac
pCj

-223.6
-223.4
-216.2

MPa

i:=1..nk

j::l..np

Ac ke. =
1

-174.5| MPa

=757

-176.9

00 - koniec zivotnosti 100 rokov
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Betoning, s.r.o.

Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stuperi DSP
obj. 201-00 Most nad Gdolim v km 2,450

Beton - unava

Scmax = Caon (=1)

selmn - e ex{{l A ( 2 jo.sﬂ

T

ck ck
f: = 0.85—- tn):| 1 = ————
cdfat Yo Bcc( 0) ( 250-MPa )

Ocmax

cdmax = £
cdfat

S

Semaxy= Sacon "(—1)
Scmax

fodfat

Sodmaxy=

fck = 55-MPa

O omax = 13-835MPa Cemin = 4-55MPa

Scmin = Caop (=1 cmax

tg = 365 Boc(to) = 1.198

f
fcdfat = 29.126 MPa

(e}

cmin "
Yeduin = 5o Sodmax = 0475 < 0.5+ 0458400 = 0.57
cdfat
Lominy 0.aoop (-1 Scemax = 12.324 MPa & sy, = 3.039 MPa
Scemin ; |
Sodmion= ¢ il S dmax =_0.423 = 05+ 0.45S . 4min = 0.547
cdfat
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupers DSP
obj. 201-00 Most nad udolim v km 2,450

Napatia v betone - nosnik 25,5m - treti nosnik - 1.pole

Rozpatie [, =25m Prierez  x=0.45m i=l.ny  j=lonyg
vlastna tiaz nosnika: Mgo(x) = 0.057MN-m By = 10.4kN-m L
vlastna tiaz dosky: Mgd(x) = 0.046MN-m Eii= 8.338kN'm !
2vrsok: Mgy =—0.37SMN-m Pokles Mgy, = 0.223MN-m
TS M1g, =0.11IMN'm Mg, =—0.608MN-m Dotvarovanie M, . = 0.298MN-m
TSp TSn dot
UDL Mydip = 0-094MN'm M4, =-0.726MN-m  Chodci Mgyotp = 0-02MN-m
Teplota  Mp, = 0.659MN-m My, = ~0.502MN-m Mgootn = —0.03MN-m
Ap, = Ay = = B, = K, =571000m°
1 1 J J Sl
2 m 2 m
cm = 5.955] om 8'592 dgg. =72mm
6 2 5.055 .40 1
0.04 5.055 0.216
2 4
ten =0775m A, = 0.416m Iy = 0.102m h, =14m hy=02m bgq=1.45m
Ep, =36000MPa  Epy = 0MPa 0.6 55-MPa = 33MPaf ek = 3.8 MPa
Casta kombinacia
Caop = ~3-479MPa Shop = ~12.84MPa Scop = OMPa Sgop = 0MPa
Saoop = ~2-08MPa Opoop = ~12873MPa oy = OMPa Sdoop = OMPa
Gaon = —13.676MPa Opop = —1.952MPa Geon = OMPa S 4on = O0MPa
Sa00n = —12.277MPa Spoon = —1.985MPa Scoon = 0MPa Sdoon = 0MPa
Charakteristicka kombinacia
Cakop = ~2.562MPa Obkop =~13-819MPa o, = 0MPa Sdkop = 0MPa
Sakoop = ~1-163MPa Obkoop = ~13-852MPa oy, = OMPa dkoop = OMPa
Sakon = —17.269MPa Spkon = 1-885MPa Ockon = OMPa O dkon = OMPa
Sakoon = —15.87MPa Okoon = 1.853MPa Sckoon = OMPa Skpon, = OMPa

0 - uvedenie mosta do prevadzky

Straty predpatia

Ac =
ch

215.4] MPa
-215.6
-221.4

i:=1..nk

J= 1..np

Ac ke. =
1

-173.9| MPa

=177

-180.2

00 - koniec zivotnosti 100 rokov
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby - stupefi DSP
obj. 201-00 Most nad udolim v km 2,450

Beton - unava

foi == 55-MPa Yc=15
Ocmax = Sgopn (=1 Scmin ™= Saop (=D Ccemax = 13.676 MPa O¢min = 3-479MPa
0.5
. ~ g 28 . '~
$,.=025 /&o&(t) = exp[s-[l - (T) ﬂ tg = 365 Bug (to) =1.198
f f
ck ck
f =0.85—. ta)| 1 = ———— = 29.126 MPa
cdfat Yo Bcc( 0) ( 250-MPa j dfat
S cmax Scmin b p
Scdmax = '—_f Scdmin = ——f Scdmax =047 = 0.5 + 0458Cdmm = 0.554
cdfat cdfat
Semexs= Saoon "(=1) Seraim= Sacop "(~1) Scmax = 12:277MPa Scmin = 208 MPa
S cmax Scmin -
m= P .§v0dmi§v\:: ?—— Scdmax : 0.422 < 0.5+ 0'45'Scdmin = 0.532
cdfat cdfat
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuperi DSP

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450
Napatia v betone - nosnik 25,5 m - piaty nosnik - 1.poie
Rozpatie 1, = 25m Prierez  x= 0.45m Uit foelomg

vlastna tiaz nosnika: Mgo (%) = 0.057MN-m g, =104 KN'm b
1

vlastna tiaz dosky: M_ (%) = 0.046 MN-m 8338 KN-m
gd g4

zvrsok: Mg1 =-0.35MN'm Pokles Mé}p = 0.223MN-m

TS M = 0.IMN-m M =-0.547MN-m Dotvarovanie M, . = 0.298 MN-m

TSp TSn ks

e Myglp = 0.085MN-m Mg, =-0653MN-m  Chodci Mgpotp = 0.02MN-m

Teplota  Mpp =0659MN-m Mg, = ~0.502MN-m Myoor, = ~0.03MN-m

LM3 MLMSp =0218MN'm M p13, = -1.707MN-m

Api = dpi = Akj = dkj = Asl A

2 m 2 -
= 1;‘9} g 8532 deg =73.5mm

: 5.955 = !

2 4
ten =0.775m A, =0416m Ign =0.102m"  hy=14m  hy=02m  by=145m

Epp, = 36000 MPa Epq = 0MPa 0.6-55-MPa = 33 MPa fom38  -MPa

Casta kombinacia

Saop = -5.12MPa Shop = —12.844MPa Scop = 0MPa Sdop = 0MPa
Gaoop = -3.497MPa Gboop = —13.208 MPa Gcoop = 0MPa Gdoop = 0MPa
Oaon = —14.982MPa Ohon = —1.809MPa Scon = OMPa Sdon = O0MPa
Oa00n = —13.359MPa Shoon = —2:173MPa Scoon = 0MPa Sdoon = OMPa

Charakteristicka kombinacia

Sakop = -4.236 MPa Shkop = —13.832MPa Sckop = 0 MPa Sdkop = 0MPa
Sakoop = -2.613MPa Gbkoop = -14.196 MPa Gckoop = 0MPa S dkoop = 0MPa
Gakon = —21.071MPa Spkon = 3-004MPa S ckon = 0MPa G dkon = 0MPa
Oakoon = ~19448MPa oy - = 4.64MPa Feson =0l S dkoon = OMPa
0 - uvedenie mosta do prevadzky 00 - koniec zivotnosti 100 rokov
Straty predpatia f=1.m = np
Ac = Ac =
Pe; kc:i
-233.3| MPa -178.7| MPa
-232.8 -180.9
-220.5 -183
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupef DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450

5 Medzné stavy inosnosti (ULS)

5.1 Ohybova odolnost’

Beton C45/55

Navrhovéa pevnost betonu v tlaku: fean = Occlorl7c =0,85.55/1,5 = 31,16 MPa
foap = Olecfr/yc =0,85.30/1,5 = 17,0 MPa

Medzné pomerné pretvorenie betonu: gus = 0,0035 , bilinearny diagram &3 = 0,0175

Predpinacie lana E, = 195 GPa, fyo1x = 1540 MPa
Navrhova hodnota pevnosti fog = fro.1/7s = 1540/1,15 = 1339 MPa

Predpinacie kable £, = 195 GPa, fyo.1 = 1630 MPa
Navrhova hodnota pevnosti fog = foo, 1y = 1630/1,15 = 1417 MPa

Betonarska vystuz B500B
Charakteristicka medza kizu ocele B500B: R; = fx = 500 MPa
Navrhova pevnost vystuze f,q = fud s = 500/1,15 = 435 MPa

Pouzité navrhové diagramy napatie

A b) L Wor
a Oy : e i & . 1S
) i Predpinacia vystuz Betonarska vystuz
fp0,1k E S e = E - fyk o i e T g -
A ! = T ! S
& &
O
X Betén
ka " R e
/
/
’
/
’
/
/
Y
£c3 Ecuz  Ec

Obr.5.1 Navrhové napéatie — pretvorenie diagramy
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupent DSP
obj. 201-00 Most nad udolim v km 2,450

Priecny rez

hn:1.4m h1:= 15mm h2:= 126mm h3:=103mm h4::1028mm hS = 8Imm
h6 = 27mm h7 = 20mm hS :=30mm
y(2) = |360mm+ z if O-mmSzSh1
1 2
375mm if Z histz h1
i=1 1=1
2 284 : :
375mm-— Z—Z hl Eg 1fz hist hi
i=1 =l =1
3 4
90-mm if Z hiSZSZ hl
i=1 =
4 310 4 5
90-mm + z—z hi -8_1 if Z hISZSZ hi
=1 i=1 i=1
5 6
400 mm if z hiSzSZ hl
i=1 i=1
6 7
370mm if Z hi5zsz h,
i= i=1
Vi 7
/»}lm::z hi z:=0mm,1mm..z hi b(z) :=2-y(2) beffzzbd
1= i=1
T T I T
T —— h,=14m  hgq=16m
1 = hn 2
v‘%«,fj b(z)dz A =0.415m
0
7
h
z i S
= Si= b(z)-zdz thi="—
0.5 & 0 A
hn ;
/\IN:=J b(z)-(z—1t) dz
0
0 | i | i
-04 -02 0 02 04 t = 0.625m 1=0.101m
y(2),-y(2z)
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupefi DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad Gdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 31,5m  prvy nosnik - 2.pole
T 1.5 yg:=115 o =085 B = 0.00175 €cy3 = 0.0035

f
; ; ckn
Beton: nosnik C55/67 fogn = 55MPa foqn = “cc'? fogq = 31.167MPa
: : fokd :
doska C30/37 L e foagr=17bika
; _  fhok
/%akv': 1860 MPa prlk = 1630 MPa fpd = —/—s_ fpd = 1417.4MPa
X, = 436.8mm np = 3 i=l np j=long begr=1.2m hy=02m
€cu3 .
€cdn(? = X, '(Xu Aok ) Sodn(@ = |fedn i Ecdn(® 2 Ec3
f
d
'c_ll'scdn(.z) otherwise
)
€cu3 :
€odd (@) = o (%, -2 ocdd (@ = |fedd if Bcdd(@ 2 8c3
f
d
—Ed—-~scdd(z) otherwise
€c3 ‘
dpdi - X ‘As i’ .
Ae p; = ———Xu——--acu3 cpui = fpd' e ; if IEp-As p; + (Gpini+ Ac pci)l > fpd
1
Ep-As p. T (Gpin. + Ac pc-) otherwise
1 it 1
g~ |22 ]
B, s ereiie——g iy 8 | fgiee—r if|E-As.+<c. + Ac .)|>f
kJ X, cu3 kuJ pd" Ag kj ) k'I kJ 0 kcJ pd
E.-Ae ) + (0O + Ac otherwise
P21+ (% 0 " 000
n n
p k h
d X
E.i= A Fy = A
b= 2 ("pui pi) = 2 (Gkui ki) F, :=J' beff Ocdd (2 dz+ J b(hng — 2)-Ocdn (2 92
fe=i i=1 0 h
d
np nk

E=F,+F—F  F=0035kN  Mpg,= > [Gpui-Api-(dpdi)] ) [ckui-Aki(dkdiﬂ

i=1 i=1

hd Xu O'pul =
Mpq=Mpga — J befr Ocdd (D-2dz - J b(hnd - z)~ccdn(z)-zdz 1417.4] MPa
. g 1417.4
Mpg = 1.35 (Mg (® + Mgq(¥) + Mg) + 12Mg, + 1.35(Mpgp + Myalp + Mfootp) 871.3
Mgy = 1.35(Mgo (% + Mgq(®) + Mg) + 12Mgp + 135(Mpp13p *+ Miootp) Sky, =
. MP
Mpg=35136MN'm < Mpg=7875MN'm 1417.4| MPa
1417.4

Mgy = 4.013MN-m < Mpgq="7-875MN-m 1417.4
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypotet hornej stavby — stupert DSP

obj. 201-00 Most nad Gdolim v km 2,450

MPa

MPa

Ohybova odolnost (ULS) - nosnik 31,5 m druhy nosnik - 2.pole
Y= 15 yg:=115 o = 0.85 €3 = 0.00175 €cy3 = 0.0035
£
’ : ckn e
Beton: nosnik C55/67 B = 550Pa. - fogp = acc.7c— fogn = 31.167MPa
; o
doska C30/37 foxq =30MPa  foqq = T fedq = 17MPa
: . ootk
X, = 352.3mm n, = 3 =l np jasilanye begr=1.45m hg=02m
€cu3 = -
€cdn(? = X, '(Xu 7| ) Sodn(@ = |fedn if €cdn(@ 2 €c3
i
d
[—f—:n-scdn(_z)] otherwise
C
€cu3 -
tedd@ = (%, - 2) ocdd(® = |Todd If ecdd(?) 2 Ec3
fodd
(—:%"%dd(z)] otherwise
C
dpdi - Xy lAs 1’ .
Ae e = Scu3  Opu, = fagl o if lEp-As b, + (Gpini + Ac pci)l > £
1
Ep-Ae b, + (Gpini + Ac pci> otherwise
dkdj =%y AR kj‘
Ag g = € (o) I = | B if |[E,;Aey + (0O + Ao > f
kj X, cu3 kuj pd" A b l p kj ( kj, 0 kcj)l pd
i
E.-As, +[0C + Ac otherwise
g+ (% o+ 40k
n n
P k h
d X
e G A Fy = Gy A
p= 2 ( pY; pl) k Z ( ky; ki) F, :=J befrOcqd(®) dz+ J b(hng ~ 2)-Scdn (P dz
i=1 i=1 0 h
d
np nk
E=F,+F—F,  F=0465kN  Mpg, = > [cpui-Api(dpdi):l ) [skui-Aki-(dkdiﬂ
i=1 f=]
hd Xy Gpui i
MRd=MRda ~ J beff Ocdd (D)zdz - J b{hng = 2)Ccdn (2242 1417.4
4 by 1417.4
Mpg = 135 (Mgo() + Mgg(® + Mgy ) + 1.2 Mgy, + 1.35(Mrsp *+ Mudip + Mootp) 962.8
Mgy = 1.35 (Mgo(® + Mgg(® + Mgy) + 12Mg, + 135 (ML + Mfootp) Sk, =
Mgg=5775MN'm < Mgq=8.022MN'm 1417.4
1417.4
MEdZ =4797MN-m < MRd = 8.022MN-m 1417.4
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupent DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 31,5 m piaty nosnik - 2.pole
aes 12 yg:=1I15 o =085 €.3 = 0.00175 €gy3 = 0.0035
f

! ; ckn
Beton: nosnik C55/67 fyn=33MPa  foq, = OLCC._Y_E f qn = 31.167MPa
_ ; fokd
doska C30/37 fopgi= M. Bdg =0 = 5 fedq = 17MPa
. ; ~ fhoik
X 352.3mm ny = 3L =k np ij:= Ty begr = 1.45m hg=02m
€cu3 .
Ecdn(?) = —'_'(xu 55 ) Scdn(@ = |fedn I Ecan(@ 283
i
ﬂ-scdn(z) otherwise
€c3
Ecu3 ;
Ecdd(D = Y (-2 0cdd(@ = [fodg If Ecad(@ 2 8c3
fedd
# “€544(2 otherwise
€c3
dpdi"xu |As pi‘ .
Ag p; = ——xu——'-scu3 (Spui = fpd'_Z;:_ Ti |Ep-A‘c‘. p; + (Gpil’li + Ac pci)l > fpd

1

Ep-As p; + (Gpini + Ac pci) otherwise

o
AB = mma B Oy, = | g if |E,Aey + (o +Ac .)|>f
K e Ok e . I pidsity ( b ot 20 ]| > Tl
E.-Aey + (0o + Ao otherwise
e+ (%0 A% k)
n n;
F: - AN Fi= ; A " i
=2 (“pui' pi) =3 (“kui' ki) F, ::J Beff Toqd(? dz+ J b(hyg — 2)Ocqn (2 dz
i = 1 l = 1 0 h
d
"p "k

E=F,+Fe-F,  F=076KN  Mpgyi= p [cpui-Api(dpdi)] &3 {ckui-Aki-(dkdiﬂ

hy Xy cpui =
Mgy = MRda — J beffccdd(z)~zdz— J b(hnd - z)-cscdn(z)-zdz 1417.4] MPa

¢ hy 1417.4
Mpgi=135(Mgo(0) + Mgg(®) + Mgy) + 1.2 Mg, + 135(M1sp + Mudip * Miootp) 963.8
Mpgp = 1,35(Mgo(x) + Mgg(¥) + Mgl) + 1.2Mg, + 1.35(MLM3p + Mfootp) Sk, =

= MPa
Mgq=546SMN'm < Mpgq=8.022MN-m 1417.4
1417.4

Mggp = 6.09IMN-m < Mpg = 8.022MN:m 14174
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupen DSP
obj. 201-00 Most nad Udolim v km 2,450

Ohybova odolnost (ULS) - nosnik 31,5 m

krajny nosnik - 2.pole

Y= 1.5 yg=1.15 0o = 0.85 €3 = 0.00175 Eoud 0.0035
10
1 : ckn -
Beton: nosnik C55/67 fokn = 35MPa fogn = 0o fogn = 31.167MPa
: : _ foo1k
fu= 1860MPa foopp= 1630MPa fpgi= =S f,q = 1417.4MPa
fyk
fyk = 500 MPa fyd = -Y—S- fyd = 434.8MPa
X, =562.5mm i:=1.,np j=long ki=1l.ng
Ecu3 4
Ecdn(? = '(}&l i~ ) oedn(®@ = |fean If Ecdn(@ 2 &c3
f
d
—C-ﬂ-acdn(z) otherwise
&8
(o =95 ) =% e o
Ag p. = = ‘o3 Spu, = |- b~ if ‘Ep-As P, + (Gpini + Ac pci)‘ > fod
Pi
Ep-As p; + (cpini + Ao pci) otherwise
(hnd & dkdj) -% Bl
Ag = -€ o, = Hag if |\E-Aey +(0o + Ac >f
kj Xy cu3 kuj pd" Ag B \ ) kj ( kj,O kcj>l pd
J
E.-Ae +(© + Ac otherwise
EEMETAE
(hnd —dgg ) X |A8 Sk‘
Ae S = = B csuk:= fyd' P if IES-AE Sk\ > fyd
Sk
Eg-Ae 8, otherwise
np nk l]s
Hte Z (cpul-Apl) Fi = z (Gkui-Aki-cos<uki)) Fg = Z (csuk-ASk>
i=1 i=1 k=1
X
Fyt= J b(2)-6 4y (2 dz T Fp % Bio= B+ By F =-0.21kN Gsul = 434.8MPa
0
n, g Spu, =
= < 5 = Ay - = < 1
MRda Z I:Gpui Api (hnd dpdiIl T Z |:(’kui k; (hnd dkdi> cos(aki)] S| e
o i 621.6
L X '
1417.4
Mpg = Z l:csu i'Asi(hnd i dsdi)] + Mpga ~ J Sodn(2)b(2)-2dz
=il 0
Gkuj i
Mpg = (Mgo(® + Mgg(¥) + 1.35Mgy) + 1.2Mpg + 1.35(Mpgq + Mydin * Mgootn ) L
Mpgp = (Mgo(®) + Mgg(¥ + 1.35Mgy) + 12Mg, + 135 (M v3n *+ Mfootn) 1417.4
1417.4

Mpy=-2398MN'm  Mpgk— 135MN-m

< Mgg=554MN-m
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupert DSP
obj. 201-00 Most nad udolim v km 2,450

Ohybova odolnost (ULS) - nosnik 31,5 m treti nosnik - 2.pole

Y= 1.5 Yisi= 1215 Qe = 0.85 £o3'= 0.00175 Eoud = 0.0035
f
’ ; ckn
Beton: nosnik C55/67 Ty =S8MPa  fugn = acc.-z foqn = 31.167MPa
£ = 1860 MP £ o= _ otk
fok= 1 a o= 1630MPa  fpg= : £,q = 1417.4MPa
f
i o o
fyk := 500 MPa fyd = —Y—g fyd = 434.8MPa
X, = 676.9mm ii= 1..np j=lonyg ki=1l.ng
€cu3 o
Eedn(? = '(xu = ) Sedn(@ = |fedn If €cdn(@ 283
fed
—Cﬂ-scdn(z) otherwise
€c3
(=) o}
Ag p; = 5 ‘€53 cpul = tpd' i - if \Ep-Aa p; + (Gpini + Ac pci)‘ > fpd
i
Ep-Ae b, + (Gpini + Ao pci) otherwise
Rnd = dkdj) - % ‘AS kji
Agy = ‘€ oy, = | g——— if Aey, +(o + Ao 2
kS x o P ag g ‘Ep 5 (%%.0 k“.i)’ pd
J
Aey, +{ o + Ao otherwise
Bt * (%4 0" 4
(hnd —dgq ) X |AS Sk‘
Ae . = ‘€ o = f 4 if |E -Ae \>f
S cu3 su d S S d
k %y A S K7
Eg-Ae B otherwise
np l'lk ﬂs
it Z (cipul-Apl) Fy = Z (ckui-Aki-cos<ocki)) Fg = z (Gsuk‘Ask)
Xu
Byt J b(2)-6 g n (2) dz E=Fp+F-Fo+F  F=—0123kN Ogu, = 434:8MPa
0
'p "k Spu, =
Mp g, = 6. A, (h y—d + o Ay h g —diq )cosfa ]
Ria'= 2 { L ( v pdiﬂ L [ K57 ( s kdi) ( kiﬂ 583.9| MPa
i=1 =
632.6
- " 1417.4
Mpq = z [Gsui'Asi(hnd = dei)} + Mpga ~ J' Scdn(2)-b(2)2dz '
=1 0
N 3 Gkuj =
Mg = (Mgo(®) + Mgg(® + 1.35Mgy) + 1.2Mgq + 135 (Mrsq + Mydin + Mootn) =
MEgp = (Mgo(® + Mgg(¥) + 1.35Mg) + 1.2Mg, + 1.35(MLv30 + Mootn) 1417.4
1417.4

Mg = —2.747TMN-m Mg E - .669MN-m

< Mpq=6326MN-m
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Betoning, s.r.o.

Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v

km 2,450

Staticky vypocet hornej stavby — stupet DSP

Ohybova odolnost (ULS) - nosnik 31,5 m - piaty nosnik - 3.pole

Yeo=13 yg=115 o =085 €.3 = 0.00175 €oy3 = 0.0035
fi
: : = ckn =
Beton: nosnik C55/67 foyn = 55MPa fodn = ucc.y_c. f gy = 31.167MPa
£, .= 1860 MP £ o1 o= 1630M £ = polK =
fokei= 1860 MPa 01k = 1630 MPa pd = —?;— fpd = 1417.4MPa
fyk
g = 500-MPa fyd e fvd = 434.8MPa
) Ys Y
X, = 649.5mm = 1 n, j=1.ng ki=1.ng
€cu3 ;
Ecdn(? = X, '(Xu i ) Scdn(@ = |fedn If Ecdn(@ ZEc3
fed
(—:—n-scdn(z)) otherwise
c3 s
(hnd i dpdi) Ty IAS Pi’
Ag p. = - o Spu, = fpd.-z;-.— if ‘Ep-Aa pi+ (Gpini+ Ac \l il
1
Ep-As p; + (Gpini + Ao pci) otherwise
hng — dkdj) - %y IAS kji
Ag y, = ‘€ G o=l if |E.-Asy +(0O
K . cu3 = [T 5 . \ i ( K o
E.-Ae, + (0o + Ac otherwise
P2 i " (% g <)
(hnd"dsd>_xu Ass‘
Ag Sy = e €cul Gsuk:= fyd' e = if IES-As Sk| > fyd
E¢-Ae Sy otherwise

> (em (o)

F =-0.238kN c

b(2)-6,4,(2) dz T = Fp ¥ B -F v By

np nk

PCi)

l'ls
F, = Z (csuk.Ask>
k=1

+ Ac kCJ)| > tpd

= 434.8MPa

sul

Gpui=

MRda = Z [Gpui'Api'(hnd - dpdiﬂ + Z [Gkui'Aki'(hnd - dkdi)cos(aki)}
i=1 T =1
n

565.1

616.7

S

1417.4

X
Mpq = Z [csui-ASi(hnd = dsdiﬂ + Mpya — J Oodn (9b(2)-2dz
i=1 0

Mgq = (Mgo(® + Mgg(® + 1.35-Mg1) + 12 Mg, + 135(Mpgy + Mygin + Moot )

Sk, ~
J

1315.3

Mg = (Mgo(® + Mgg(®) + 135Mgy) + 12Mgy + 135(Mpp3p + Mfootn )

1417.4

1417.4

Mpg=-24499MN'm  Mggy=-3497TMN'm < Mpg=397IMN-m
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Betoning, s.r.o. _ Staticky vypodet hornej stavby — stupeil DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m - prvy nosnik - 1.pole

Bgi=15  yg=l15 o =085 £ip=000175 ey =0.0035
f

’ : ckn
Beton: nosnik C55/67 £ 1= 55MPa fogyy = acc._y_c_ fogn = 31.167MPa
. _ fokd :
doska C30/37 foga =30MPa  foqq:= Hast : feqq = 17MPa
S 2 _ foik
S/ 1860MPa o1y = 1630MPa fpg == f4 = 1417.4MPa
X, = 320.6mm n, = SRl ny j=1long begr=1.2m hqy=02m
€cu3 .
Ecdn(@ = X, '(Xu = ) Oedn(@ = |fedn If ecdn(? 2 €c3
fed
—S—E-scdn(z) otherwise
€c3
€cu3 5
€cdd(@ = ” (%~ 2) Sedd(@ = |fead If €cdd(@ Z&c3
fedd
—E—-acdd(z) otherwise
€¢3
dpdl == XU Ag p‘
Ae b, = —T.gcu3 Gpui = fpd' = if lEp.As b, + (Gpini + Ao pci)l > fpd
1

o
Agy = € I if‘E-As.+(0_ + Ac .)|>f
kJ Xy cu3 ku pd’ Ag kJ ) kJ kJ,O kc.I pd
E.-Ae +(0C + Ao otherwise
P iy * (90" 4k
n n
P k h
d *u
F, = ‘A Fy, = ‘A
g ("pui pJ k=2 ("kui ki> Fg ;=J befrOcqd(? dz+ J b(hng ~2)-cdn(? 42
i = 1 l = 1 0 h
d
np nk
E=Fy+F—Fg  F=-0155kN  Mpgy:= > {cpui-Api-(dpdiﬂ = [okui-Aki(dkdi):i
i=1 i=1
hy Xu Gpui =
Mpq = MRda — J' beff'ccdd(z)'ZdZ— J b(hnd - z)-ocdn(z)-zdz 1417.4| MPa
0 hy 1417.4
Mpg = 135 (Mgo(®) + Mgg(¥) + Mgy) + 1.2Mg, + 135 (Mgp + Mydip * Mrootp) 1028.3
Mg = 1.35(Mg0(x) + Mgg(®) + Mgl) + 1.2Mg, + 1.35(Mpp3p *+ Mfootp) Sk, =
Mgq=3862MN-m < Mpg=629MN'm 1417.4| MPa
1417.4
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Betoning, s.r.o. Staticky vypocet hornej stavby — stuper DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad Gdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m - treti nosnik - 1.pole

Ye= 15 yg=115 e =085 €3 = 0.00175 Bond = 0.0035
f

y ; ckn
Beton: nosnik C55/67 foq = 55MPa B = O‘cc'TYE' f qn =31.167MPa
e : fokd
doska C30/37 eieg = A0MER.  foad FanTy i e
. = ~ fooik
fol= 1860MPa fgy = 1630MPa fq = o 54 = 1417.4MPa
X, = 272.0mm n, = 3 =l n, j=1.ny befr= 1.45m hq=02m
€cul :
&cdn(@ = X, '(xu & ) Sedn(@ = [fedn I €cdn(@ 2 c3
fed
—C—X-]--Ecdn(z) otherwise
€c3
- Reub : :
€cdd(?) = 5 (-1 0cdd(@ = |fedd if £cdd(@ = Ec3
fedd
—(';—'Ecdd(z) otherwise
Ec3
dpd =X \As il :
Ae p; = —X—u-—-scu3 Gpui = fpd' = if lEp-Aa p; + (spmi + Ac pCJ‘ > fpd

dyg — Ae
kd. ~*u \ k.|
J J
Ag |, = ‘€ oy, = |f. —— if [E,;Ae + (0O + Ac >f
kJ Xy cu3 ku pd s i \ p kj ( kj,O kcj)| pd

E Ae ) + (o +A4oy ) otherwise
el M S T g

"p Mk h
B = AsY B A : x”
p Z (Upui' pl) 'S Z (Gkui. kl) FC I=J beffccdd(z) dz+ J b(hnd o Z)'O'Cdn(Z) dz
i=1 i=1 0 h
d
np ﬂk
F=F,+Fe—Fg  F=0935kN  Mpgy= by [Gpui~Api~ (dpdi>:] + ¥ l:ckui-Aki-(dkdi)]
i=1 i=1
hy *u Opu; =
MRg:=Mpda ~ J befrOcdd(9-2dz - J b(hpg = ) Scdn (2242 1417.4| MPa
! g 1417.4
Mpg = 1.35(Mgo (9 + Mgg(¥) + Mgy) + 12Mg, + 1.35(Mpgp + Mydlp *+ Mfootp) 1119.9
Mpgp = 135(Mgo(® + Mgg(¥ + Mgy) + 1.2Mg, + 135 (Mpvap + Mootp) Sky, =
_ 4,558 ” MP
Mgy =43558MNm < Mpq=6396MN-m 1417.4| MPa
1417.4
Mpgp=374MNim < Mpg=6396MN-m T
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Betoning, s.r.0.

Mozartova 2/A, 81102 Bratislava

Staticky vypocet hornej stavby — stupen DSP

obj. 201-00 Most nad Gdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m - piaty nosnik - 1.pole

Y= 19 ygi= L15 a.. =085 €3 0.00175 Eoud & 0.0035
f
; ; ckn
Beton: nosnik C55/67 e = 55MPa  f 4, = acc._yz fodqn = 31.167MPa
: : fokd
doska C30/37 fogg =30MPa  foqq = Mot e fodq = 17MPa
£, :=1860 MP f = 1630 MP g prlk f_y=1417.4MP
Njakv'_ I a polk-— b a pd = YS pd_ ! a
Xiie 272.0mm np = B =ile Ny ;lv:: 1 beff: 1.45m hd =02m
€cu3 '
Eedn(? = '(’ﬂ) o ) Sedn(®@ = |fean If €cdn(® 2 83
fed
—C—rl-scdn(z_) otherwise
€c3
€cu3 ) 3
Bead®=——(% ~7) 0egd(@ = | fead f cdd(D = €c3
1
dd
C ‘€04d (2D otherwise
€c3
dpdi-—Xu IAS pi\ .
Ag o= 72 o Gpui = fpd.—-[&:;.— if \Ep-As p, + (Gpini + Ao pci)\ >f
1
Ep-Ac b, + (Gpini + Ao pci) otherwise
)
Aers, = —————18 (ol TR | | ee if |E..Aey + (0o + Ac )|>t
kj X, cu3 kuj Pd " Ap kj \ Pk k, kcJ pd
Ep-As ot ("k + Ac kc.) otherwise
J J

"
Fp — Z (cpui-Api

i=1

E=Fy+ Fy—F

hy

Mg = MRda ~ J
0

Mpq = 1.35(Mgo () + Mgg(® + Mg) + 12Mg, + 135 (Mgp + Myglp * M¢ootp)

s

i=1

- 5 hy Xy
) K= Z (CTkui ki) Fe :=J befrocdd(? dz + J b(h
0

p

F=0641kN Mgy, = Z [cpui-Api-(dpdiﬂ + Z l:ckui-Aki(dkdi) J

i=1 i=1
X
beffccdd(z)zdz— J b(hnd - z)-ccdn(z)-zdz

hy

Mpgp = 1.35(Mgo(® + Mgg(®) + Mgy) + 12Mg, + 135 (MLv3p + Mootp)

Mg = 4.33MN-m

Mggp = 5-108MN-m

< Mgq = 6.396MN-m

< Mgg = 6396MN-m
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Betoning, s.r.o.
Mozartova 2/A, 81102 Bratislava

Staticky vypoget hornej stavby — stupen DSP
obj. 201-00 Most nad Gdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m - krajny nosnik - 1.pole

Ye~=15 yg =115 o =085 €3 :=0.00175 €qy3 = 0.0035

. fok
Beton: nosnik C55/67 f g = 55MPa fan = %C._‘i_“ f qn = 31.167MPa

lile
TR Frne ok
fyk
fyk =500 MPa fyd = ;g fyd = 434.8MPa
X, =561.1mm i :1..np j=lony ki=1.ng
€cu3 ;

Ecdn(® = (Xu = ) Sedn(@ = |fedn If €cdn(? 2 €3

fedn .
e otherwise
£

c3 .
(=) o
Ae p, = = “€ou3 Gpui = fpd' i if lEp-As b, o (Gpini + Ao pci) > fpd
1
Ep-As B; + (cpini + Ac pci) otherwise
s ~bg) )
A& 1= € S | iflE-As +(r5 + Ao )|>f
kJ X, cu3 kuJ pd" Ag kj p kj kj, 0 kcj pd
E-Ae), +(c + Ac otherwise
P21 * (g ke;)
(hnd—dsd )“’ﬂl ‘Aes |
Ae sk:= = €03 csuk:= fyd' e 7 if IES-AS Sk\ > fyd
Eg-Ae Sy otherwise
n, n fig

Fk'.

F, = Gy A
P z Py, pi)

i=1 i=1

*u
Eo = J b(2)-64n(2) dz

3. (rte()

Byim D (csuk-Ask)

k=1

E=Fp+F-Fo+Fg  F=0116kN oy, = 434:8MPa
0
l'lp llk Gpu =
= ; : - : . = . 1
MRda 3 z [Gpui Apl (hl’ld dpdl)] + Z i:ckui Akl (hnd dkdl) COS((X,ki)} Nibda
i=1 i=1
g *u
Mpq = Z [Gsui'Asi'(hnd = dsdi)] + Mpda— J Odn (2 b(2)-2dz
i=1 0 ~
Gkuj -
Mg = (Mgo( + Mgg(®¥) + 1.35Mg) + 12Mg, + 135(Mrsn *+ Mydin + Mootn) |

Mg ( go(® + Mgg(® + 1.35Mg1) + 12Mg, + 135(Mpp3n + Mfootn)

<

Mpg=-2313MN'm  Mggy2 - .193MN'm
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Betoning, s.r.o. Staticky vypo&et hornej stavby — stupefi DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m treti nosnik - 1.pole
Yo= 1.5 Yg:= 1,15 O = 0.85 Eo3 = 0.00175 Eausi 0.0035

£
. ; ckn
Beton: nosnik C55/67 T = 58MPa.  fgn = aCC._Y—C- foqn = 31.167MPa
o B = o . lpolk
Sk~ 1860MPa o= 1630MPa L o £,q = 1417.4MPa
i
fyk =500 MPa fyd = —";g fyd = 434.8MPa
X, = 676.0mm i= 1..np j=lang ki=1.ng
€cu3 :
Ecdn(? = X, '(Xu = ) Sedn(®@ = |fedn if €cdn(@ 2 &c3
f.
d
iﬁ»s:(:(in(zﬂ otherwise
Eigd )
(Fnd dpdi) Xy |AS pii‘
Ag b= 5 ‘o3 Spu, = fpd'T if IEp Ae ( pin, + Ac pci)i > fiod
Pj
Ep-As p; + (‘Spini + Ac pCJ otherwise
hnd - dkdj> Xy Ae kj‘
Ag . = € o1y = | fg if ‘Agy + (o + Ao >t
kj X, cu3 kuj pd™ Ag “ IEp kj ( kj,o kcj)] pd
EP~A8 kT (Gk. + Ao kc) otherwise
J 3,0
(hnd"dsdk>_xu lAgs \
Ae e = % ‘Eo3 Gsuk:z fyd' on if IES-AS Skl > fyd
Es-Ae & otherwise
l’lp nk nS
(Gpui.ApJ Fy = Z (ckui-Aki-cos<aki)) Z ( su Ag )
i=1 i=1 k=
Xy
Fgi= J b(2)-6,4n (2 dz E= Fp + F— F + Ky F = —0.614kN Gsul = 434.8MPa
0
np l'lk Gpu. —
Mp 4, = ., A, (h 4—d + oy Ap - h g —dpq )-cosfa !
Raa'= 2 [7pu; Aoy (Pt = 9pay)]* 20 [ i (P~ S o ) 578.6] MPa
i=1 i=1
627.6
& 1417.4
Mpg = Z !: ( nd ~ dsd )il+ MRda_J Sdn(2)-b(2)-zdz
0
M M M 1.35M 12Mg, + 1.35(M M Msootn) @
= + x) + 1.35] + 1.2 + 1. + + 1
Ed ( go® gd® gl) 3n TSn * Mudin footn 787 | MPa
MpgoM ( go(® +Mgg(® + 135Mgy) + 12Mg, + 135(Mppp3n + Mfootn) 1417.4
1417.4

Mgg=-251IMN-m  Mggpk—- 742MNm < Mgq=6315MN'm
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Betoning, s.r.o. Staticky vypoget hornej stavby — stupei DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad adolim v km 2,450

Ohybova odolnost (ULS) - nosnik 25,5 m piaty nosnik - 1.pole
LE- 1.5 yg= 1.15 Oap = 0.85 €c3 = 0.00175 €oud = 0.0035

f
. : k
Beton: nosnik C55/67 foyn = 55-MPa foqn = o‘cc'_;'él fgn = 31.167MPa
£
= i ~polk
;«f@kv‘“ 1860 MPa prlk := 1630-MPa fpd = _1—/_5— fpd = 1417.4MPa
£ 5
= -k 4
fyk = 500-MPa fyd = —V—; fyd = 434.8MPa
X, = 565.3 mm =l np j=1l.ng ke=1.ng
€cu3 v
€cdn (2 = X, '(Xu o ) 6can(@ = |fedn If cdn(@ 2 &c3
f
d
—Si-scdn(z) otherwise
3
(1~ s
At pi:= z ‘€ o3 Opu, = fpd~—A-8—p—.— if SEpAs p, + (Gpini + Ac pci)‘ > fiod

1

Ep-As P; + (Gpini + Ac pci) otherwise

hpg = dkdj %y \AS kjl
Ag = ‘€ .. = |f.g-— if |E-Aey + (0O + Ao > f
kj X, cu3 kuj pd™ e kj | p kj ( kj,O kcJ-)\ pd
E.-Ae +(0C + Ao otherwise
e i+ (0" k)
(hnd = dsdk) =%y Ae g \
Ag S, = 5 €cu3 Gsuk = fyd e : if \ES-AS Sk| > fyd

Eg g otherwise
k

n e Ny

Fp - Z (Gpui'APi> Fk = Z (ckui.Aki.cos (aki)) Fs s z (Usuk-Ask>

X
o= J b(2)-0¢dn (z)dz = Fp FiB= by & Fyg F =0.711kN Gsu] = 434.8MPa
0
np l'lk Upu. =
M = ., A, (h,y—d + oy, Ap-(h.4—d .cos( a !
3 [omitei(ot 4] . [ (o~ (] )
i=1 i=1
" X, 631.6
S
1417.4
MRq:= 2, [Osu;As;(hnd - dsd, )]+ MRaa - J Sedn (9)-b(2)-2dz
1=l 0 =
M M, (X) + Mgg(X) + 1.35Mgy ) + 12M 1.35(M M Msootn ) s
= X) + 1 X) + 1.5 + 1.2- + 1.55{1 + + |
Ed ( go( gd gl Mén TSn udln footn 1417.4] Mpa
Mgy = (Mgo(® + Mgg(¥) + 135Mgy) + 12Mg; + 1.35 (M v3n + Mfootn) 1417.4
1417.4

Mgg4 = —2.297MN-m MEdo = —2.982MN'm < Mpgg= 5.536MN-m
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Betoning, s.r.o. Staticky vypocet hornej stavby - stupen DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad udolim v km 2,450

5.2 Smykova odolnost’ a odolnost' v spriahnuti

Navrh $mykovej vystuze bol urobeny s pouzitim priehradového modelu s nasledovnymi

materialovymi charakteristikami:

o Navrhova pevnost betonu C55/67: foq = 31,2 MPa ; vi = 0,6.(1-55/250) = 0,468

e Navrhovéa pevnost Smykovej vystuze B500B: fywg = 500/1,15 = 434 MPa

o Sklon tlakovych diagonal: coté= 1,6

o Rameno vnatornych silz=1,6 m-0,1m- 0(im=14m

o buei=bw—0,5.4=200-0,5.50= 175 mm

Nasledovné zakladné vztahy boli pouzité pre navrh:

s Zby i V1 e

s (tan@ +cotd)

AT o [
z A, cotd

o Horizontalne sily od 8myku. Zlozka $mykovej sily bude pokryta predpatim:

H,q4, = VeqcOto

wd,v

o Smykova vystuz: Fowa

Kde Viq je $mykova sila vypocitané podfa pravidiel v kapitole 2.11.2
s — vzdialenost medzi strmefimi v smere osi nosnika
Aew — prierezové plocha dvojstriznych strmefiov $10.

Navrhnuté $mykové vystuZenie merané od osi vhutornej podpery:
Nosnik di.31,5 m: 2¢10;s=100mm (0;3,5m)

2¢10;s=150mm (3,5m;7 m)
2910 ; s=200mm (7 m;20,5m)
Nosnik dl.25,5 m: 2010 ; s=100mm (0;2,5m)
2¢10;s=150mm (2,5m;5m)
2$10 ; s=200 mm (5m; 21,5 m)
(

210 ; s=150mm (21,5m ;25,5 m)
Pre nosnik dl.25,5 m staniéenie za&ina zo strany vnutorného prie¢nika mosta.
Pre nosnik dl.31,5 m staniéenie kon¢i v strede nosnika, vzhlfadom na symetriu.

Smykova odolnost’ v spriahnuti

o Koeficient kohézie c =0
o  SUginitel trenia pre zdrsnenu kontaktnt Skaru p = 0,7
— VEd

'si
——.;Lf d 2T ar=
b & biZ

T i

" bs,
Kde s; je vzdialenost vystuze na spriahnutie v smere osi nosnika, s; = s
b; — &irka hornej priruby, b; = 0,74 m

A, — prierezova plocha vystuze na spriahnutie, 2¢10 + 4¢8

Vnutorné sily pre overenie Smykovej odolnosti boli prevzaté z prilohy 1.
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Betoning, s.r.o. Staticky vypocet hornej stavby — stupeft DSP
Mozartova 2/A, 81102 Bratislava obj. 201-00 Most nad tdolim v km 2,450

5.2.1 Nosnik dizky 31,5 m

f i
_ ¢k k
ka = 55-MPa de = 0831—5' de = 31.167MPa fyk = 500-MPa fyd = 1—1‘—5
‘ fck
(C55/67) @ :=33-deg cot(B) =154 v =06 1 - ———— v = 0.468
250-MPa

-3
Tiror= 25-kN-m Zon =" bet'Acn 8od = (hd + 30 mm)-bf-y bet

1

= | o A
RgOn =0.5Li-ggn RgOd = 0.5Ly8og g0n = 10.399kN-m god = 8.338kN-m

V(¥ =Rgon ~8on* Va0 =Rgod = 8od'*
x:=052z, Xau= X+ ay x= 0.705m Xy = 0.955m bweff = bw —0.5-50-mm

Prefabrikat v (x) = 0.155MN Doska V() = 0.124MN

2Zvrsok
Vgll = 0.173-MN Vglz = 0.09-MN Vg13 = 0.069-MN Vg14 = 0.061-MN Vg15 = 0.059-MN
Vozidla

Vig, =O006SMN  Vrg, =0208MN Vg, := 0237MN  Vqg, = 0.190MN Vg, :=0.142MN

vudll = 0.065-MN vud12 = 0.139-MN Vud13 = 0.146-MN vud14 = 0.103-MN vu(Jlls = 0.077-MN
Zvlastna suprava VLM3] = 0.045MN VLM32 = 0.05-MN VLM33 = 0.15MN

VLM34 = 0.420- MN VLM35 = 0.596 MN
Kable Vpcl(x) = 0.85-Ak1-(op1(xa)-sin (“vl(xa)) + cpz(xa)-sin (avz(xa)))

W] = 0.85-Ak1-(cp3(xa).sin(av3(xa))) F Vo1 (0 V() = 0.2494MN

Dotvarovanie Viot = 20-kN Nerovnomerny pokles VGset = 20-kN i=1.5

i

VEd2, = 1.35-<Vn(x) + Vy(0) + vgli) + 1.2Vgeer + Vdot + 1.35-<VLM3i> = Vpe (™

135
VEd, = 1.35-(Vn(x) + Vg(x) + Vg1 ) +1.2Vgget + Vdot * —ag-(vTSi % vudli) " Vpel®

Z.-b -v-f,
i d
e el < s := 100-mm ¢g=10mm  x= 0.705m

\ o el e
Rdmax™ ot (9) + tan(9)
A
2 SW ’
Agy =2025m 0 VRd = —s—-fyd-zdcot(e)
VRdmax = 1-456MN VRg= 48MN > Vgg = VEds, =
0.607| MN 0.466| MN
0.807 0.361
0.84 0.468
0.694 0.821
0.58 1.056
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Spriahnutie WO o= 0 o = 90-deg

2 - 2 2
bj =0.74'm ¢j = 8- mm Asj =4-0.257 '¢j Agy = 1.571cm Asj =2.011cm

ASW st AS_] 13 -
e - pj = 4.84 % 10 VRd = pj-fyd-(u~51n(aj) + cos (cxj))
bj-S
Ve, VEd2,
\/Ed = VEdL\/IJ e VEd = 0.805MPa < VRd = [.473 MPa
bj'Zc : bj‘ZC

vEdLM3 = 1.012MPa s VRd = 1.473MPa

Poloha /\)/(v:= 3m ;53/\‘; x+ 0.25m

Prefabrikat V() = 0.131MN Doska V4(%) = 0.105MN

Zvrsok

= . = . = . 5 s o) [ = 8
Vgll = 0.136-MN Vg12 = 0.082:-MN Vg13 = 0.058-MN Vg14. 0.05-MN \gls. 0.049-MN
Vozidla

Vud | = 0061 MN Vg i=0.111-MN Ve 7= GATGHN Vigt,, =008 BN gy - AN
SYEIRSUBID, Ve = 0045MN V3, = 0.0461-MN Vigguts, == WABININ

Kable
N\\/ipbwf(x) = O.85-Ak1-(cp1 (xa)-sin (O‘vl(xa)) + sz(xa)-sin(g (xa))) i=1.5
Npel® = 0.85-Ak1-(cp3 (xa)sinfg  (a))) + Vpe1 (® Ve () = 0.2505MN

1.35
vEdi = 1.35-(Vn(x) + Vy(x) + Vg1i> + 1.2Vgeer + Vdot + -_aQ : (VTSi + vudli) = Vi

VEdz, = 1,35-(Vn(x) + V(0 + Vﬁli) + 1.2VGset + Vdot + 1.35-(VLM3i) = Vpe(®

2
= 150-mm Q= 10-mm Agw= 20257 Gy

A
SW
VRdS = —"S—“fyd'ZC'COt(e) VRdS = 0989MN > VEdl = VEdZ1 =
0.494| MN 0.357| MN
0.657 0.286
0.686 0.391
0.584 0.676
Spriahnutie =07 ¢:=0 0.503 0.87
= 074m  gu=tmm o Ag=4025T 87 Agy=157lem’  Ag=2011 om”
Aoy + Ag )
- USW S] o, -3 T ; , ¢ ;
Bi= __——bj-s pj = 3.227x 10 YRdA= Pj fyd (p-sm(aj) + cos (cx‘l))
VEd, VEd2,
= N = veq=0.658MPa < vpgq=0982MPa
B b zg MEHMBA by Ed Rd
X VEdLM3 = 0.834MPa < vpq = 0982MPa
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Poloha = 6.75m ¥, =X+ 0.25m

Prefabrikat V,(x) = 0.092MN Doska  vy(x) = 0.074MN

Zvrsok
Vgll = 0.09-MN Vg12 = 0.064 MN Vg13 = 0.044 MN Vg14 = 0.036 MN Vgls :=0.035MN
Vozidla

Wi, UGG, Vg 0= DRUSDIVING “Vige s= DIBRBAN - Vi 3= OUSHEMN- Vg, = DIZLHIN
Vi = OOBBIAN. - iggy = 0.077MN Vyqy = 008EMN Vg, = QORI - Vg 35 DBGHIN
culasinmsuprave. Vg, s 00SNN Y, =GR Vims, = 0.131-MN

Kable
J X = 0.85-Ak1-(6p1(xa)‘sin (avl(xa)) + sz(xa)-sin(avz(xa))) i=1.5
NARCES 0.85-Akl-(Gp3(xa)-sin(av3(xa))) + Vpe1 (¥ Vpe () = 0.1628MN

138
VEd, = 1.35-(Vn(x) + Vy(®) + Vgli) + 1.2Vgeet + Vot + —a-g-(sti + Vudli) ~ Ve (¥

vEdzi =135 (Vn(x) + V(¥ + VgIJ + 1.2Vgeet + Vdot *+ 1.35-<VLM31) =~ Va8

2
S,=200-mm o= 10-mm Agun=2:0257 0

A
SW

AY/‘R@\:: * 'fyd'ZC'COt(e) VRd = 0.741MN > VEdl = VEdZI =
0.413| MN 0.295| MN
0.533 0.247
0.557 0.342
0.492 0.52

Spriahnutie =07 ¢:=0 0.418 0.598

A

2 2 2
Ipw= 0.74m /%V:: 8- mm ,&S}-A:: 4.0.25-m ~¢j Agy = 1.571cm Asj =2.011cm

oo oW il i s = £ g (wesinfos X
= bj-s pj= 2.42x 10 SRAA= P fyd (p. sm(ocj) + cos (ocj))
V \Y
Ed Ed2
3 5 .
»\AEEL,I= o A{vEdLIM&'\: B VEd = 0.533MPa = VRd = 0.736MPa
e JTC

VEdLM3 = 0.573MPa & VRd = 0.736 MPa
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Poloha X = 8m P 0.25m

Prefabrikat V(%) = 0.079MN Doska V4(x) = 0.064MN

Zvrsok
Vgll = 0.09-MN Vg12 = 0.064 MN Vg13 = 0.044 MN Vg14 = 0.036 MN vgls = 0.035MN
Vozidla

Vg, =OBGIMN Vg, OSSN Sipg, = OMABIRANY ey =ORBRIN g = ORIoa

Vg = 00S3IMN Vg 1= 0070 MN Vygl, =O0TSMN Vg, = 006TMN Vg = 0.054 MN

Zvlastna suprava VLM31 = 0.05-MN VLM32 = 0.05MN VLM33 =0.116 MN

Kable
V]@s:] (x) = 0.85~Ak1-(0p1(xa)-sin (avl(xa)) + sz(xa)-sin(avz(xa))) ii=11...5
Npof = 0.85-Ak1-(cp3(xa)-sin(cxv3(xa))) + Vo1 ® Vpo(®) = 0.0314MN

135
VEd, = 1.35-(Vn(x) + Vg(x) + vg1i> +1.2Vgeet + Vdot + ;(;(VTSi + Vud1i> = Vpe

VEdz, = 1.35-<Vn(x) + Vg(®) + Vg1i> +1.2Vgget + Vot + 135 (VLM3i> = Vpe(®

2
§,=200-mm Agp=10-mm Agw= 20257 b

Vadis :w.fyd.zc.cot(e) VRg=074IMN > Vgg = VEdz, =
0.51| MN 0.394| MN
0.614 0.359
0.632 0.421
0.574 0.593
0.506 0.698

Spriahnutie 1 .=07 ¢=0

2
PW= 0.74-m %: 8- mm A= 4-0.25-7t-¢j2 Agy = 1.571cm2 Asj =2.0llcm

AnBgn
A, + A
M e o i .= 90
R bj-s pj = 2.42x 10 = 90-deg
VEd, VEd2,

= S = p;-f, ( -sin(a-) + cos (a~))
B b2 MEALMBs b2, NBAA= Py lyd \P i i
VEg = 0.606MPa < vgq = 0.736MPa VE4LM3 = 0-669MPa < vgq = 0.736MPa
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5.2.2 Nosnik dizky 25,5 m

o o ) fox N . : fyk
fyo=55MPa foq =085 fog = 31.167TMPa £ = 500-MPa fya =175
B
(C45/55) 0 :=33-deg cot(0) = 1.54 v=06{1-——— v = 0.468
250-MPa
-3
Y bt = 25°kN'm o0 =Vbet'Aen  20d = (Rg + 30-mm)-be pey hg = 200mm

Ryon = 0.5Ly8on  Rgod®= -SLygod  8on = 10399KN m ! goq = 8.338kN-m 1

V(%) = RgOn =gonx Vgy®i= RgOd - god'X x:=05z, x=0705m x :=x+a,

Prefabrikat Vo(® = 0.123MN Doska Vg(x) = 0.098 MN X, = 0.955m

2Zvrsok
= 3 = + = . \f S . / t= .
Vgll = 0.160-MN Vgl 5 0.090-MN Vgl = 0.072-MN. Vgl i 0.069- MN \gl % 0.069-MN

Vozidla ag = 0.9

Vi, = SOBLMN Vi =OEISMN' . g, = 0232MN  Vpg i=0196MN  Vqg =037 MN
Vadi | = 00S2MN Vyqp = 0126MN - Vygy, = 0.136MN  Vyqy, = 0.094MN  Vyg) = 0.068 MN
Zvlastna suprava

VLM31 = 0.01-MN VLM32 := 0.03-MN VLM33 =0.118 MN VLM34 = 0.382:MN

Kable

Vpcl (¥ = 0.85-Ak1-(cp1(xa)-sin (O‘vl(xa)) + Gp2(xa)-sin (avz(xa)))

Vpo(®) = 0.85-Ak1-(cp3 (xa)-sin(0ty3(xa))) + Vpo1 ¥ Vpo(a) = 0:249MN

Dotvarovanie Vot = 30-kN Nerovnomerny pokles V5 .. := 10-kN
Teplota v, :=1.0525kN Vpd = Vi) {=1.5 by i= by — 0.5:50-mm
1.35

vEd?_i = 1.35-(Vn(x) + Vy(x) + vg1i> + 1.2Vgeet + Vdot + 1.35-(VLM3J = Vpd + 1506V,

VRdmax = zc-bweff-\)-fcd-(cot(e) + tan(0)) ! B 100- mm O i=l0mm x= 0.705m
A
2 SW
Agy =2:025n 0 Vg = -fyd-zc~cot(6)
Vrdian = 1.456 MN Vpq = 1483MN > VEdi = VEdZi =
0.5 MN 0.344| MN

0.733 0.277
0.764 0.371
0.643 0.723
0.515 0.972
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Spriahnutie =07

2 2 2
bj =0.74-m d)j = 8§ mm Asj =4-025n '¢j Agyw = 1.071em Asj =2.011cm
At Ag e
pj = B p;=4.84x%x 10 ¥ o; = 90-deg
| b:-s ] 1
J

VEd, VEd2
VEd = VEdLM3 = VRd = p]fyd(p.sm (O(.J) + COS (CZJ))

bj'Zc bj'ZC
VR4 = 0.732MPa < VR4 = 1.473 MPa VEJLM3 = 0.931MPa < VR4 = 1.473 MPa

Poloha X=20m x =x+ag %, = 2.25m

Prefabrikat Vo(¥) = 0.109MN Doska V4(x) = 0.088 MN
2Zvrsok

=0.084MN V

Vg1] = 0.14MN A% gly = 0.066-MN Vgl4 = 0.062-MN Vgl ; = 0.062-MN

Vozidla

glz

vudll = 0.051-MN vudlz = 0.111-MN Vudl3 =O0IIBMN  Vyg = 0086MN Vyq = 0063 MN

Zvlastna suprava Vi == I Ving, = 004 MN VLM, = 0.119-MN

Kable
Mx) = 0.85-Ak1‘(cp1 (xa)-sin (o‘vl(xa)) + cpz(xa)-sin(ocvz(xa)) ii=
A/\\/,ia&gx) =) O.85-Ak1-(cp3 (xa)-sin (av3 (Xa))) + Vpcl (x) p (Xa) = 0.25MN A\A/m%: VpC (Xa)

1.88
VE4; = 1'35'<Vn(x) . VR vgli) + 1.2VGget + Vot + (V i Vudli) — Vpg + 1506V
VEd2, = 1.35-(Vn(x) + Vy(x) + Vgli) + 1.2Vgger + Vot + 1- 35 (vLM3 ) Vpd + 1506V

=150mm ¢ = 10-mm A = 2-0.25~7t'(1)52

ARG
ASW
VRdS = -——~fyd-zc-cot(6) VRdS = 0.989MN 2 VEd = VEd2 =
S 1 1
0.441| MN 0.284| MN
0.634 0.249
0.67 0.331
0.571 0.61
Spriahnutie =07 =0 0.459 0.822

2 2
A?j/\: 0.74m »?%«jv: 8- mm W\S}A—4025n ¢J Agy = 1.571cm Asj =2.01lcm

Ay + Ay
s il ) & e 2 s
o B pj= 3.227x 10 Sip= 90-deg
VEd, VEd2,
= = o= pif,q-(p-sin (oc-) + cos (oc-))
NBdv bj 2 NBHMEv bozg MRA<= Pilyd (“ j j
VEgq = 0.642MPa < vgpq = 0.982MPa VE4qLM3 = 0.788MPa < vpq = 0.982MPa
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Poloha x= 4.5m Xan= X+ ap

Prefabrikat V(%) = 0.083MN Doska V4(x) = 0.067MN

2Zvrsok

= I\ = = [ = = AV B\ /i =\ 3 j’
Vgll. 0.100 MN Vglz' 0.07-MN Vg13. 0.054 MN Vg]4. 0.05MN \gls. 0.05-MN
Vozidla

Vpg, =0064MN Vrg =OI63MN  Vrg =0I9MN Vrg, :=0.17MN Vps, = 0.126MN

Vgl =O00SMN Vi = 008SMN Vg, = 0095 MN Vg, i= 0.075MN  Vyg) = 0.056MN

Zvlastna suprava V. =0.02MN  Viam =004MN  Vippm =0.116 MN
LM3, LM3, LM3,

Vims, = 0279MN Vi, i= 0396 MN

Kable Aypng) = O'SS'Akl'(Gpl(xa)'Si" (avl(xa)) ¥ Gp2(xa)'5i“(av2(xa))) i=1.5
Noof®) = 0.85-Ak1-(cp3(xa)-sin(av3(xa))) F Vool () Vpolrg) =025IMN - Vo= Vio(%a)
1.35

VEg, = 1.35-(Vn(x) + Vy(x) + Vgli) + 1.2Vgger + Vot + ;(;(VTSi i Vudli> Vg + 1506V,
VEdZi = 1.35-(Vn(x) + Vg(¥) + Vgli) + 1.2VGget + Vdot * 1'35'(VLM3J = Vpd + 1506V

=200mm ¢ =10mm A, =2025m-¢ 52

A Avswer
ASW

Vrdi= 5 -fyd-zc-cot(e) Vrg = 0.741MN e vEdi = VEdZi =
0.323| MN 0.179| MN
0.489 0.165
0.523 0.246
0.452 0.461

Spriahnutie = 07 g= 0 0.357 0.619

2 2 2
A%\: 0.74m ,9?/_\}\}: 8- mm N/\\;\sj/\:: 4.0.25n 'd’j Agy =1.571cm Asj =2.011cm
Agp +A

Rp= -——bJS—SJ— pj = 2.42x 10 & = 90-degv PRAAE pj-fyd-(u-sin(aj) + cos (aj))
VEd, VEd2,

MBS MM

Vg4 = 0.501MPa < VR4 = 0.736MPa VEdLM3 = 0-593MPa < vgpq = 0.736MPa

Poloha X= 8m Ha= X+ a8y

Prefabrikat V(%) = 0.047MN Doska V4(x) = 0.038MN

2Zvrsok

= -MN :=0.052 = . = 0.037-MN = 0.037MN
Vgll. 0.065 MN Vglz' 0.052MN Vg13. 0.041-MN Vg14. 0.037-MN Vgls 0.037
Vozidla

Vpg, =0058MN Vrg i=0J4IMN Vrg, = 0.I64MN Vg i=0.144MN  Vrg i=0.1-MN

Vgl = 0039MN Vi = 00SIMN Vg, i= 0.056MN  Vygy, = 0.043MN  Vyq i= 0.04MN
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Zvlastna suprava V. =0.02MN V, = 0.02-MN Vi nqa = 0.086MN
LM3, LM3, LM3,

Kable N\\{Wx) = 0.85-Ak1-(cpl(xa)-sin(tfc (Xa)) + cpz(xa)-sin\(g (“a))) i=1.5

Spel®) = 0'85'Ak1'(°p3(xa)'sm(§‘ (Xa))) + Vpe1(¥ Vpc(xa) =0.03IMN  Voq,= Vpc(xa)
i

VEd2, = 1.35-(Vn(x) + Vg(x) + vgli) + 1.2:Vgeer + Vot + 135 (VLM3i> = Vpd + 1506V

% 2
5= 200-mm L= 10-mm A= 202570 ¢

188 it
VEd, = 1.35-<Vn(x) + Vg(¥) + Vg ) + 1.2V 5 eec * Vot * E_Q—(VTSi + vudli) ~ Vpd + 1.5:06V,

ANSW
W
Yrdi™ — £, 4200t (6) Vpq =074IMN > VEd, = VEdz, =
0.381| MN 0.263| MN
0.509 0.245
0.533 0.319
0.487 0.441
0.423 0.518

Spriahnutie =07 c:=0

A

. " . 2 _ 2 _ 2
N%\.— 0.74-m /\%V.— 8-mm AQ@\.— 4.025m -¢j Agy =1571cm Asj =2.01lcm
Ay T Ag
L. . = o = 9.
Ri= bj~s pj = 2.42x 10 = 90-deg
VEd, VEd2,
YEd= T N RAMBAT YRAAT pj-fyd-(u-sm (ocj) + cos (cxj))
b] Z, bj'zc
Vg4 = 0.511MPa < vpq = 0.736MPa VEJLM3 = 0-496MPa < vgpq = 0.736 MPa
Poloha x.=1, - 0.7m x=248m . o=X+ay X = 25.05m

Prefabrikat V,(x) =-0.128MN Doska V4(x) = =0.103MN

2Zvrsok
Vgll =0.121-MN Vg12 = 0.047-MN Vg13 = 0.031-MN Vg14 = 0.028-MN Vgls = 0.03-MN
Vozidla

Vpg, =004SMN Vrg =02MN  Vrg, = 0228MN  Vrg :=0.183MN Vg :=0.13MN

Vgl = OOBMN Vyg = 0100MN Vygy = O1IMN - Vygr, = 00T MN - Vygy = 0045 MN
Zvlastna suprava VLM31 = 0.02-MN VLM32 = 0.022MN VLM33 = 0.078 MN
Kable AT O.85-Akl-(cp1 (xa)-sin(«fc (xa)) + cpz(xa)-sin,(g (Xa))) i=1.5

N\\{*{ASSX) = 0.85-Ak1-(0'p3(xa)'sin(§c (xa))) + Vpcl(x) Vpc(xa) = 0.242MN M: vpc(xa)
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3 1.35 L ;
VEdi 3 1'35.(—\[“()() =Wgs Vgli) + 1.2:Vgger + Vot + 'OL_(VTSi i Vudli) i Vpd + 1.5:0.6-Vy
VEd2i = 1'35'<“V'n(") = V(%) Vg1i> F 12V * Vg 1.35-(VLM3i> =W 1.5-0.6-V,

2
§,= 150-mm Q= 10-mm A= 202510 ¢

A
Sw I I o -
/X‘R@l&:= £ 'fyd'Zc‘COt(e) \'Rd = (0.989 MN e VEd1 = VEd2l =
0.409{ MN 0.325] MN
0.649 0.225
0.683 0.282
0.552 0.634
Spriahnutie w=07  go= 0 0.437 0.877
2 2 2
A%A:: 0.74-m A‘k@«i: 8- mm i&\sy\:: 4.0.25-m -¢j Agy = 1.571cm Asj =2011cm
A A »
e e Gz ) =00
Ris= 0 Pj = 3.227 x 10 = 90-deg
VEd VEd
Vg = : v = i Vng.= pif ~(u-sin (a-) + cos (a-))
By bj'Zc aBEhMBw bz, MRAx™ Pjlyd j j
Vg4 = 0.655MPa = VR4 = 0.982MPa VEdLM3 = 0-84MPa 5 VR4 = 0.982MPa
Poloha  x =1, -37m x=21.8m Jau= X+ 2 X, = 22.05m
Prefabrikat vn(x) = -0.097MN Doska V&) = —0.078 MN
2Zvrsok
Vgll =0.121-MN Vg12 = 0.047-MN Vg13 = 0.031-MN Vg14 = 0.028-MN Vgls = 0.03-MN
Vozidla

Vrg =0045MN  Vrg =0163MN Vg :=0193MN Vg, =0161MN Vrg = 0.115-MN
Vgl = 0027 MN  Vygr = 0068 MN Vygy = 00TSMN  Vygy, = 0053 MN Vg = 0.035-MN

Zvlastna suprava VLM31 = 0.02-MN vLM32 = 0.02-MN VLM33 = 0.075-MN

Kable M\/(x) = 0.85-Ak1-(0p1(xa)-sin (avl(xa)) + cpz(xa)sin (O‘vz("a))) i=1.5
Noed® = 0.85-Ak1-(cp3 (xa)-sin (ay3(%)) + Vpe1 0 Vpe () = 0244MN ¥y = Vipo (xa)
135 i
Ve, = 1.35-<—Vn(x) =~V )+ Vgli) + 1.2:Vgeer + Vot + ;;(VTSi + vudli) = Vpg * 1506V,
Ve, = 1.35~<—Vn(x) - V4(x) + Vgli) +12:Vgget + Vdot + 1.35-(VLM3i> ~ Vpg + 1.5:06-V,
§,=200-mm Q= 10-mm Agun= 20251 i) 52 VEdi = VEdZi =
B g oy .
VRdoi= — £y 20t (8) Vpq = O.74IMN > 0.328] MN 0.247| MN
: 0.467 0.148
0.501 0.2
0.416 0.442
0.323 0.613
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Spriahnutie W= 0.7 ¢c:=0

AW

/QYM: 0.74-m %: 8 mm A= 4'0.25'7t-¢j2 Ay = 1571 cm2 Asj =21 cm2

ANEIA
Ao + A
oy WG RS, T 5 =00
Rin= bj-s pj = 2.42x 10 = 90-deg
VEd, VEd2,
= = = pf, - {u-sin (a-) + COS (cx-))
MBS ABMBA™ NRd= Py lyd (F i j
Y J-c
VEgq = 0.48 MPa = VRd = 0.736 MPa VEILM3 = 0.588MPa < vpq = 0.736 MPa

6. Priecniky

6.1 Prieéniky - pozdizny smer
. . e . _
fi=30MPa yoi=15 fgq:= 0.85-;5 fog = 17MPa  fy = 500-MPa  fyq =~
Nad loziskom fi25 mm/ 100 mm na pase 1,5 m + fi12 mm/200 mm druhy rad

=1.5m hd = 200-mm hdd = 500-mm hn = 14000mm  h:= hdd + hd + hn

&= 40-mm ¢ gp = 12:mm ¢ g = 25-mm ¢ gq = 16-mm cq = 50-mm
d1:=°+¢sh+0'5'¢s d; =64.5mm d2:=hd—cd—¢5d—0.5-¢sh ng =2
. e 7 o 2 Wi 2

dsl .=h—d1 dsz.—h—dz ASI = 1025ﬂ¢s A52 = 1025n(12mm)
DS
TR R e, 8 S i e il
B sl gy T 2T e Z ( 5, yd) B~ bfy = L
i=1

g

Mg i Z I:Asi-(dsi - o.s.xB)fyd] Mpq = 6.994 MN m

i=1

Mgp=095MN'm M = 0753 MN'm  Mgge = 0261'MN-m Mg = 0.74-MN-m

glsup
Mudl = 0.95-MN -m Mgy = 0.1-MN 'm Mg = 0.77-MN-m MMz = 0.94-MN -m

Mpq; = 135:(Mgo+ M )+ 12:Mggeq + 135 (Mg + Myg) + Mgp) + 1.5:06: M1

glsup
Mpgy = 135 (Mgo + Mgigup ) + 12-Mgget + 1.35(Mpy3) + 1.5:0.6: M

Mgy = 5735MN'm Mgy = 4347MN'm Mpgg = 6.994 MN-m

Unava FLMA1

MTgmax = MTS ~ MTgmpin = ~0.2:MN'm Mydimax = Muydl Mydimin = —0-116-MN-m

MeLmi = (MTsmax ~ MTsmin)-0-7 + (e~ M ydimin )-0-3

Es

Ecm = 33000-MPa Es = 200000-MPa Gy = O = 6.061
Ecm
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g

nS
Eo)= 5"+ Srpug Y (Asi)_%'ae'z (As;ds) xi=3es0mm
i=1 i=1

n
S =
e =4 | 2 5 4 = )
L gh 2y ae.z LASi-\dsi - xr) } I, =0.162m F(x) = 0.021 m
=l
M

FLM1

Ac ¢ = ote-'—-l‘——-(ds1 = Xl.) Ac ¢ = 62.5MPa = AT gy = 10:MPa
ir
Beton
Mfrqmax = MGO+ Mglsup -k MGset + O75MTS + 04Mudl < 05\'1-1*
Mfrqmin =Mgp + Mglsup + MGget * 0.75-Mgmin * 0.4-Mydimin ~ 0.5-Mp
M M ;
frgmax frqmin

Somax = ——-I—— Ol _T_ S omax = 7.373 MPa

ir ir

o 0.5 Slormin = 3.131 MPa

£:=025 Bec(t) :=exp|s| 1 - (—t—) tg = 365 Bcc(tO) =1.198

1 f

ck ck
todfat = O'SS'E'BCC(tO)'(I = mj fcdfat = 17.924 MPa

S cmax Scmin ~
8 cdmax = —f——- odmin = —f—— 8 cdmax = 0411 < 0.5+ 0.45-S 4in = 0:579
cdfat cdfat :

Mimo loziska fi22 mm/ 100 mm + fi12 mm/200 mm druhy rad
At;v\:: 1'm n}},d/iz 2000mm  hg4, = 500-mm /tl\m: 1400-mm ,\}AA: hyq + hg + hy,

= 40-mm M= 12-mm M: 22-mm M= 16-mm Sd= 50-mm

A(;\)l/v::c+¢sh +0.5'¢s d]=63mm ,«(Mv::hd"cd—d)sd —05¢Sh /&M::z
2 2
dSl =h-d4 d52 =h-d, D= 1.0.25m-¢ 4 A= 1-0.25-7 -(12-mm)
lls F
Ao = 104 A =l T Gl e (0T
$q° sl Sy s2 msda ( S; yd) B bty B i

i=1

n
S
MRrdi= Y [Asi-(dsi = O-S'XB)'fde Mpgq = 3.745 MNm

=
z vnutra

Mgai= 05MN'm  Mojoo = 034-MN-m Mg j=0165MN-m Mg ;=048 MN-m
Mud,= 0.55-MN-m Map= 006 MN-m Mg := 0.52:MN-m My = 071-MN-m
Madw= 1-35(Mgo + Mgjgyp ) + 12 Mgget + 135 (Mg + Mygl + Mgp) + 1.5:0.6:Mp

Mgz~ 1.35(Mgo + Mgisup ) + 12 Mgget + 135 (Mppp3) + 1.5:0.6 M

MEq1 = 3.289 MN-m MEggp = 2723 MN-m MRgq = 3.745MN'm
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Unava FLM1
msmi= MTS ,MCESmm,\: —-0.14-MN-m Mlid]{l}a}&\/:: Mudl MudlmmF —0.065-MN'm

Mpzadiv= (MTsmax = M TSmin) 07 + (i = M ydimin ) 0-3

ng 0

Ali,(‘r) = sz + %'Xr'ae'z (Asi) - —i—-ae-z (Asi-dsi) e 302.2-mm

i=1 i=1

n
S
I 8 i Z 4 -5 2
e e : e e i
Jini= 370+ e > l'Asi&dsi x])} I,=0088m  F(x)=-5446x 10" "m
il
M
FLMI
Ag o= ae-—-L——-(dsl - xr) Ac ¢ =77.163MPa < Ag e =70-MPa
Ir
Beton

M@qm%ZI MG0+ MngUp + MGSGt sk 075MTS =k 04Mudl 3 OSMT

Mgsgmins= MaGo * Mgisup + MGset * 0.75MTgmin + 04-Mydimin = 0-5Mt
- Mfrqmax ; Mfrqmin
Somenn— __I-——'Xr Sermins™ ——I.-——-xr Ccmax = 6-364MPa o0, = 2.175 MPa

r 1

0.5
025 Boite exp[s-[l - (3?) ﬂ 1g,= 365 Boo(to) = 1-198

£ 0.85 fok Boo(to)! 1 fok £ 17.924 MP
i== L Sy . — — = : a
~odfabn Yo cc\ 0 250-MPa cdfat

O cmax Scmin

Rodmaxy™ Sodminn™ Scdmax = 0-335 < 0.5+ 045 Sgqmiy = 0.555
fcdfat fcdfat

Zvonku

Mea= 0.5-MN-m NMvglsupv: 047MN-m Mg = 0.165-MN-m M= 0.48-MN - m

Mod= 0.52-MN-m Moo= 0.066MN'm Mg = 0.35-MN-m MMz = 0.483-MN ' m

Med= 135(Mgo+ Mgisup ) + 12Mggey + 135(Mg + Myqy + Mgp) + 1.5:0.6Mp

Mgdz;= 135 (Mgo+ Mgisup ) + 12Mgget + 1.35(Mppg3) + 1.5:06: M7

Mpgy = 3195MN-m Mgy = 2.592MN-m  Mgq = 3.745MN'm

Unava FLMA1

Msmae=M1s  Msmios= “014MNM Muginae=Mudl Mudismin,= ~0.063 MN-m

Mawi= (MTSmax ~ M1smin) 07 + (Mudimax = M ydimin )-0-3

ng

Ng
Ag(xr) = sz + —E—'xr-ae-z (Asi) - %-ae-z (Asi-dsi) b e 302.2-mm
=1

i=1
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rlS
1 o
L= ;-b-er vy [AS.-(dS. < xrﬂ Lo=0088m'  F(x)=-5446x 10 °m’
: I ! J
M
FLMI
Ag o= ae--—-l_——-(dsl - xr) Ao o = GIEBSMEE = Ag g = T0MER
ir
Beton

Mmmmi= MGO+ Mglsup + MGSCt + 075MTS g 04Mudl + OSMT

Magmins™ MGo * Mgisup + MGser * 0.75-M1gmin *+ 04-Mygimin — 0-5M7
M M :
; frqmax _ " frgmin
Somans= " 1 T Romiav™ _'—"Xr Tcmax = 6331 MPa ooy = 2.621 MPa
ir
025 B = exp{ { ﬂ o= 365 Bec(tg) = 1.198

f

ck
f = 0.85-—- tn): f = 17.924 MPa
rodfatn Ye BCC( 0) ( 250. MPa ) cdfat

(o7 o) :
Sodmass= —— Sodmine™ —  Scdmax = 0353 < 05+ 045-Sgniy = 0.566
fodfat fodfat

6.2 Prie¢niky - priecny smer

Nad loziskom fi22 mm/ 100 mm + fi12 mm/150 mm druhy rad

’\l‘)\,\:= 2.3'm M: 200-mm M:: 500-mm M:: 1400-mm A}k\; hdd + hd + hn

= 40-mm M= 12:mm M:z 22-mm M= 16-mm L= 50-mm o™= 2

ﬂ&v:=c+¢sh 050+ d; =8mm quv::c+0'5'¢sh dy = 0.046m

2 2
dSl =h-d; d52 =h-dy Agp=1025m-¢ ¢ Asp=10257 -(12-mm)

A

F
sd
=22 = 13 = -f, = = 109.
s 22ASl Ag, =139 Fed z (Asi yd) B/ T xg = 1093 mm
=]

Mpa.i= Z [Asi (45,7 9578) %] Mpy = s406MN'm
i=1

:=2.25-MN-m M = 1.229-MN'm M = 0.135-MN'm M~ ;= 0-MN-m
AFON vl supw AN SRt Ak
Mgl = 0.715MN-m M . = 0.194-MN-m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>