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Kapitola 1

Predpoklady statického vypoctu




Popis konstrukcie:
* Typ:Arch configuration: ABM ARCH_ 64X225
e Svetldvyska: 8.5 m
e Svetly rozpon: 17.75 m
¢ Hrubka horného dielca: 350 mm
e Hrubka stenového dielca: 350 mm

+ Dizka monolitickej patky: 1500 mm

Materialy:
e Betdn prefabrikat: (35/45
¢ Betdn monolit: C50/60

Staticka Analyza:

Konstrukcia bola analyzovand pomocou programu ROBOT
MILLENNIUM. Staticky model konStrukcie zodpovedd tvaru
strednicovej roviny prenesenej do ramu o Sirke jeden meter. V
bodoch spojov medzi hornym a stenovym dielcom konstrukcie (tzv.
Ball Socket Joint) sti namodelované kiby.

Zaklady:

Zaklady su modelované pomocou Winklerovych pruzin, vloZenych
do bodov zékladovych pétiek (dosiek). Vypocet tuhosti pruzin je
zaloZeny na Menardovej tedrii.

PouZitim tejto tedrie bola stanovend hodnota su¢initela poddajnosti
Kz =60Mpa/m.

Bocny zasyp:

DéleZitym statickym prvkom konstrukcie je priliehajlci zasyp.
Pasivnu tuhost boc¢ného zdsypu vo vypolte reprezentuju
jednosmerné vodorovné Winklerové pruziny, ktoré st aplikované do
bodov stenovych prvkov konstrukcie. Predpisana hodnota Edef2 pre
zasypovu zeminu po zhutnéni je 70MPa. Tato hodnota musi byt
kontrolovand po dobu vystavby napriklad statickou zataZzovacou
skuskou. Sucinitel vodorovnej poddajnosti zasypového materidlu a
teda tuhost’” vodorovnych Winklerovych pruzin bola stanovena
pomocou Menardovej teorie na Kx=20MPa/m.

Zasyp, jeho hutnenie a vyber materidlu musi byt v sulade s
technologickym predpisom zasypania schvéleny statikom.

ABMz

Zat'aZzenie:

Sucinitel'e zemného tlaku:

Vodorovné tcinky zemného tlaku st uvazované v stlade s

EN 1997-1. Hodnota uhlu vnitrného trenia zasypového materidlu
nesmie klesnut' pod 30°.

¢ Komax=0.50
e Komin=0.15
* Ka=0.33

Stéle a dlhodobé nahodilé zat'aZenia:

¢ Vlastna tiaz konstrukcie
¢ Objemova hmotnost beténu = 25kN/m3
e Zvislé zataZenie zasypovou zeminou
¢ Objemova hmotnost zeminy = 20 kN/m3
¢ VySka nadnasypu:
DOCmin=3.25 m, DOCmax=3.25 m, DOCcons=0.6 m
e ZataZenie vozovkou
¢ Objemovda hmotnost vozovky = 22 kN/m3

Nahodilé kratkodobé zat'aZenie:

Zat'aZenie cestnou dopravou

Zvislé zat'azenia:
* Model zatazenia LM1
* Model zatazenia LM2
* Model zataZenia LM3
Vodorovné zataZenia:
* Rozjazdové a brzdné sily
e ZvySenie zemného tlaku vyvolané pohyblivym zat'aZenim
10 kN/m2
Pouzité normy:
* EN1990: Zasady navrhovania konstrukcif
* EN1991-1: Zat'azenie konstrukcii - VSeobecné zat'azenia
* EN1991-2: Zatazenie konstrukcii — ZataZenie mostov

e EN 1992-1-1: Navrhovanie betdnovych konStrukcii -
VSeobecné pravidla
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Kapitola 2

Staticky model, Cislovanie pruatov a bodov, podpory,
vlastnosti prierezov




Diagram of nodes
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Nodes properties

Node X (m) Z (m) Support

8 -7.65 -1.89 ADD_Spring_52
9 -8.02 -1.84 ADD_Spring_51
10 -8.38 -1.80 ADD_Spring_50
11 -8.75 -1.75 ADD_Spring_49
12 -9.35 -1.75 ADD_Spring_12
13 -9.85 -1.78 ADD_Spring_13
14 -10.35 -1.82 ADD_Spring_14
15 -10.85 -1.85 ADD_Spring_15
16 -9.05 -1.45 ADD_Spring_16+
17 -9.00 -0.73 ADD_Spring_17+
18 -8.95 0.0 ADD_Spring_18+
19 -8.88 0.73 ADD_Spring_19+
20 -8.73 1.44 ADD_Spring_20+
21 -8.50 2.13 ADD_Spring_21+
22 -8.18 2.79 ADD_Spring_22+
23 -1.77 3.39 ADD_Spring_23+
24 -7.31 3.96 ADD_Spring_24+
25 -6.28 4.83

26 -5.16 5.58

27 -3.95 6.18

28 -2.67 6.61

29 -1.35 6.87

30 0.0 6.96

31 1.35 6.87

32 2.67 6.61

33 3.95 6.18

34 5.16 5.58

35 6.28 4.83

36 7.31 3.96 ADD_Spring_36-
37 7.77 3.39 ADD_Spring_37-
38 8.18 2.79 ADD_Spring_38-
39 8.50 2.13 ADD_Spring_39-
40 8.73 1.44 ADD_Spring_40-
41 8.88 0.73 ADD_Spring_41-
42 8.95 0.0 ADD_Spring_42-
43 9.00 -0.73 ADD_Spring_43-
44 9.05 -1.45 ADD_Spring_44-
45 10.85 -1.85 ADD_Spring_15
46 10.35 -1.82 ADD_Spring_14
47 9.85 -1.78 ADD_Spring_13
48 9.35 -1.75 ADD_Spring_12
49 8.75 -1.75 ADD_Spring_49
50 8.38 -1.80 ADD_Spring_50
51 8.02 -1.84 ADD_Spring_51
52 7.65 -1.89 ADD_Spring_52
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Diagram of Bars

-10.0

0.0

0.0

20

4.0

8.0 8.0

‘Pz kG

Cases: 11 (SW) . . do—

Ing. Libor
Hrdina

. 1l1.0 , 1%0

Podepsal Ing. Libor Hrdina

DN: cn=Ing. Libor Hrdina, o=Ceska
komora autorizovanych inzenyrt a
techniku &innych ve vystavbé,
0u=1004317, email=l.hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +02'00"



Bars properties

p.eu

Bar/Node Node Node Section Material Length RECT_BF RECT_HT RECT_TH
1 2 (m) (mm) (mm) (mm)
8/ 8 8 9 RE 7 C35/45 0.37 1000 325 0.0
8/ 9 8 9 RE 7 C35/45 0.37 1000 417 0.0
9/ 9 9 10 RE 8 C35/45 0.37 1000 417 0.0
9/ 10 9 10 RE 8 C35/45 0.37 1000 508 0.0
10/ 10 10 11 RE 9 C35/45 0.37 1000 508 0.0
10/ 11 10 11 RE 9 C35/45 0.37 1000 600 0.0
11/ 11 11 12 RE 10 C35/45 0.60 1000 600 0.0
11/ 12 11 12 RE 10 C35/45 0.60 1000 500 0.0
12/ 12 12 13 ADD C50/60 0.50 1000 600 0.0
0.6x0.533
12/ 13 12 13 ADD C50/60 0.50 1000 533 0.0
0.6x0.533
13/ 13 13 14 ADD C50/60 0.50 1000 533 0.0
0.533x0.467
13/ 14 13 14 ADD C50/60 0.50 1000 467 0.0
0.533x0.467
14/ 14 14 15 ADD C50/60 0.50 1000 467 0.0
0.467x0.4
14/ 15 14 15 ADD C50/60 0.50 1000 400 0.0
0.467x0.4
15/ 11 11 16 RE 36 C35/45 0.43 1000 600 0.0
15/ 16 11 16 RE 36 C35/45 0.43 1000 600 0.0
16/ 16 16 17 RE 14 C35/45 0.73 1000 604 0.0
16/ 17 16 17 RE 14 C35/45 0.73 1000 502 0.0
17/ 17 17 18 RE 15 C35/45 0.73 1000 502 0.0
17/ 18 17 18 RE 15 C35/45 0.73 1000 400 0.0
18/ 18 18 19 RE 16 C35/45 0.73 1000 400 0.0
18/ 19 18 19 RE 16 C35/45 0.73 1000 350 0.0
19/ 19 19 20 RE 32 C35/45 0.73 1000 350 0.0
19/ 20 19 20 RE 32 C35/45 0.73 1000 350 0.0
20/ 20 20 21 RE 32 C35/45 0.73 1000 350 0.0
20/ 21 20 21 RE 32 C35/45 0.73 1000 350 0.0
21/ 21 21 22 RE 32 C35/45 0.73 1000 350 0.0
21/ 22 21 22 RE 32 C35/45 0.73 1000 350 0.0
22/ 22 22 23 RE 32 C35/45 0.73 1000 350 0.0
22/ 23 22 23 RE 32 C35/45 0.73 10PA A | ila 350 Peepsat ing. tvori@el) |
23/ 23 23 24 RE 32 C35/45 0.73 1000 g+ ="P35() kofors avtorizovenseryged a
23/ 24 23 24 RE 32 C35/45 0.73 1000E1TAINA 350 S erazippsle
24/ 24 24 25 RE 32 C35/45 1.35 1000 350 0.0
24/ 25 24 25 RE 32 C35/45 1.35 1000 350 0.0
25/ 25 25 26 RE 32 C35/45 1.35 1000 350 0.0
25/ 26 25 26 RE 32 C35/45 1.35 1000 350 0.0
26/ 26 26 27 RE 32 C35/45 1.35 1000 350 0.0
26/ 27 26 27 RE 32 C35/45 1.35 1000 350 0.0
27/ 27 27 28 RE 32 C35/45 1.35 1000 350 0.0
27/ 28 27 28 RE 32 C35/45 1.35 1000 350 0.0
28/ 28 28 29 RE 32 C35/45 1.35 1000 350 0.0
28/ 29 28 29 RE 32 C35/45 1.35 1000 350 0.0
29/ 29 29 30 RE 32 C35/45 1.35 1000 350 0.0
29/ 30 29 30 RE 32 C35/45 1.35 1000 350 0.0
30/ 30 30 31 RE 32 C35/45 1.35 1000 350 0.0
30/ 31 30 31 RE 32 C35/45 1.35 1000 350 0.0
31/ 31 31 32 RE 32 C35/45 1.35 1000 350 0.0
31/ 32 31 32 RE 32 C35/45 1.35 1000 350 0.0
32/ 32 32 33 RE 32 C35/45 1.35 1000 350 0.0
32/ 33 32 33 RE 32 C35/45 1.35 1000 350 0.0




ABM=

33/ 33 33 34 RE 32 C35/45 1.35 1000 350 0.0
33/ 34 33 34 RE 32 C35/45 1.35 1000 350 0.0
34/ 34 34 35 RE 32 C35/45 1.35 1000 350 0.0
34/ 35 34 35 RE 32 C35/45 1.35 1000 350 0.0
35/ 35 35 36 RE 32 C35/45 1.35 1000 350 0.0
35/ 36 35 36 RE 32 C35/45 1.35 1000 350 0.0
36/ 36 36 37 RE 32 C35/45 0.73 1000 350 0.0
36/ 37 36 37 RE 32 C35/45 0.73 1000 350 0.0
37/ 37 37 38 RE 32 C35/45 0.73 1000 350 0.0
37/ 38 37 38 RE 32 C35/45 0.73 1000 350 0.0
38/ 38 38 39 RE 32 C35/45 0.73 1000 350 0.0
38/ 39 38 39 RE 32 C35/45 0.73 1000 350 0.0
39/ 39 39 40 RE 32 C35/45 0.73 1000 350 0.0
39/ 40 39 40 RE 32 C35/45 0.73 1000 350 0.0
40/ 40 40 41 RE 32 C35/45 0.73 1000 350 0.0
40/ 41 40 41 RE 32 C35/45 0.73 1000 350 0.0
41/ 41 41 42 RE 17 C35/45 0.73 1000 350 0.0
41/ 42 41 42 RE 17 C35/45 0.73 1000 400 0.0
42/ 42 42 43 RE 18 C35/45 0.73 1000 400 0.0
42/ 43 42 43 RE 18 C35/45 0.73 1000 502 0.0
43/ 43 43 44 RE 19 C35/45 0.73 1000 502 0.0
43/ 44 43 44 RE 19 C35/45 0.73 1000 604 0.0
44/ 44 44 49 RE 36 C35/45 0.43 1000 600 0.0
44/ 49 44 49 RE 36 C35/45 0.43 1000 600 0.0
45/ 45 45 46 ADD C50/60 0.50 1000 400 0.0
0.4x0.467
45/ 46 45 46 ADD C50/60 0.50 1000 467 0.0
0.4x0.467
46/ 46 46 47 ADD C50/60 0.50 1000 467 0.0
0.467x0.533
46/ 47 46 47 ADD C50/60 0.50 1000 533 0.0
0.467x0.533
47/ 47 47 48 ADD C50/60 0.50 1000 533 0.0
0.533x0.6
47/ 48 47 48 ADD C50/60 0.50 1000 600 0.0
0.533x0.6
48/ 48 48 49 RE 23 C35/45 0.60 1000 500 0.0
48/ 49 48 49 RE 23 C35/45 0.60 1000 600 0.0
49/ 49 49 50 RE 24 C35/45 0.37 1000 600 0.0
49/ 50 49 50 RE 24 C35/45 0.37 1000 508 0.0
50/ 50 50 51 RE 25 C35/45 0.37 1000 508 0.0
50/ 51 50 51 RE 25 C35/45 0.37 1000 417 0.0
51/ 51 51 52 RE 26 C35/45 0.37 1000 417 0.0
51/ 52 51 52 RE 26 C35/45 0.37 10b0g. LIDOF25 oo toor i geepes
59/ 12 12 16 RE 34 C35/45 0.43 1000 ] v i 500 i cmich vewgmps, |
59/ 16 12 16 RE 34 C35/45 0.43 1000 | T 5 P 20250005 Lagyg royoo
60/ 48 48 44 RE 34 C35/45 0.43 1000 500 0.0
60/ 44 48 44 RE 34 C35/45 0.43 1000 500 0.0




Diagram of Sections
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Diagram of Supports
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Supports properties

Support name List of nodes Support conditions
ADD_Spring_12 12 48 KZ=33000.00 (kN/m)
ADD_Spring_13 1347 KZ=30000.00 (kN/m) +
ADD_Spring_14 14 46 KZ=30000.00 (kN/m) +
ADD_Spring_15 15 45 KZ=15000.00 (kN/m) +
ADD_Spring 49 1149 KZ=27600.00 (kN/m) +
ADD_Spring_50 10 50 K7=22200.00 (kN/m) +
ADD_Spring_51 951 KZ7=22200.00 (kN/m) +
ADD_Spring 52 852 UX KZ=11100.00 (kN/m) +

ADD_Spring 16+ 16 KX=11524.72 (kN/m) +
ADD_Spring_44- 44 KX=11524.72 (kN/m) -
ADD_Spring_17+ 17 KX=14535.83 (kN/m) +
ADD_Spring_43- 43 KX=14535.83 (kN/m) -
ADD_Spring 18+ 18 KX=14583.43 (kN/m) +
ADD_Spring_42- 42 KX=14583.43 (kN/m) -
ADD_Spring_19+ 19 KX=14607.12 (kN/m) +
ADD_Spring_41- 41 KX=14607.12 (kN/m) -
ADD_Spring 20+ 20 KX=14577.58 (kN/m) +
ADD_Spring_40- 40 KX=14577.58 (kN/m) -
ADD_Spring 21+ 21 KX=14580.13 (kN/m) +
ADD_Spring_39- 39 KX=14580.13 (kN/m) -
ADD_Spring 22+ 22 KX=14591.22 (kN/m) +
ADD_Spring_38- 38 KX=14591.22 (kN/m) -
ADD_Spring_23+ 23 KX=14607.64 (kN/m) +
ADD_Spring_37- 37 KX=14607.64 (kN/m) -
ADD_Spring 24+ 24 KX=20818.51 (kN/m) +
ADD_Spring_36- 36 KX=20818.51 (kN/m) -
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Kapitola 3

Zat'azovacie stavy - Schémy




View - Cases: 1 (LM1(TS) + UDL Pos1)
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View - Cases: 3 (LM1(TS) + UDL Pos3)
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View - Cases: 5 (LM2 Pos2)
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View - Cases: 7 (LM3-SV Pos1)
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View - Cases: 9 (LM3-SV Pos3)
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View - Cases: 15 (EL-H-L)
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View - Cases: 18 (EL-V-DOC)
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View - Cases: 20 (SUR-L)
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Service Max - SLS - Load Case Values

- Cases: 1to11 14to16 18to24

Case Case name Nature Load type List Load values
1 LMI(TS) + live uniform load 30 31 PZ=-17.60(kN/m) projected
UDL Posl
1 LMI(TS) + live trapezoidal load (2p) 32 PZ2=-17.60(kN/m) PZ1=-17.60(kN/m)
UDL Pos1 X2=0.03(m) X1=0.0(m) global projected
absolute
1 LMI(TS) + live uniform load 28 29 PZ=-17.60(kN/m) projected
UDL Posl
1 LMI(TS) + live trapezoidal load (2p) 27 PZ2=-17.60(kN/m) PZ1=-17.60(kN/m)
UDL Posl X2=1.35(m) X1=1.32(m) global projected
absolute
1 LMI(TS) + live uniform load 24t035 PZ=-7.20(kN/m) projected
UDL Posl
2 LMI(TS) + live uniform load 19t026 PZ=-17.60(kN/m) projected
UDL Pos2
2 LMI(TS) + live trapezoidal load (2p) 27 PZ2=-17.60(kN/m) PZ1=-17.60(kN/m)
UDL Pos2 X2=0.50(m) X1=0.0(m) global projected
absolute
2 LMI(TS) + live uniform load 12to14 PZ=-7.20(kN/m) projected
UDL Pos2 16t029
3 LMI(TS) + live uniform load 241027 PZ=-17.60(kN/m) projected
UDL Pos3
3 LMI(TS) + live trapezoidal load (2p) 28 PZ2=-17.60(kN/m) PZ1=-17.60(kN/m)
UDL Pos3 X2=0.77(m) X1=0.0(m) global projected
absolute
3 LMI(TS) + live uniform load 12to14 PZ=-7.20(kN/m) projected
UDL Pos3 16t030
4 LM2 Posl live uniform load 30 PZ=-13.60(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 31 PZ2=-13.60(kN/m) PZ1=-13.60(kN/m)
X2=0.77(m) X1=0.0(m) global projected
absolute
4 LM2 Posl live uniform load 29 PZ=-13.60(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 28 PZ2=-13.60(kN/m) PZ1=-13.60(kN/m)
X2=1.35(m) X1=0.58(m) global projected
absolute
5 LM2 Pos2 live uniform load 27 PZ=-13.60(kN/m) projected
5 LM2 Pos?2 live trapezoidal load (2p) 28 PZ2=-13.60(kN/m) PZ1=-13.60(kN/m)
X2=0.84 =0 babprejected Hrina
oot TNG. LIDGF e EPEEHE oo
5 LM?2 Pos2 live uniform load 26 PZ=-13.60(kNADGH I @ed 00, enai-ihminagstnel
5 LM2 Pos2 live trapezoidal load (2p) 25 PZ2=-13.60(kN/m) PZ1=-13.60(kN/m)
X2=1.35(m) X1=0.28(m) global projected
absolute
6 LM2 Pos3 live uniform load 22t026 PZ=-13.60(kN/m) projected
7 LM3-SV Posl live uniform load 30to35 PZ=-17.50(kN/m) projected
7 LM3-SV Posl live uniform load 241029 PZ=-17.50(kN/m) projected
8 LM3-SV Pos2 live uniform load 27t029 PZ=-17.50(kN/m) projected
8 LM3-SV Pos2 live trapezoidal load (2p) 30 PZ2=-17.50(kN/m) PZ1=-17.50(kN/m)
X2=1.13(m) X1=0.0(m) global projected
absolute
8 LM3-SV Pos2 live uniform load 16t026 PZ=-17.50(kN/m) projected
9 LM3-SV Pos3 live uniform load 16t043 PZ=-17.50(kN/m) projected
10 LMT live nodal force 30 FX=109.03(kN)
11 SW dead self-weight 8t051 59 60 | PZ Negative Factor=1.00
14 EL-V dead trapezoidal load (2p) 16 PZ2=-153.74(kN/m) PZ1=-168.24(kN/m)
X2=1.00 X1=0.0 global projected relative
14 EL-V dead trapezoidal load (2p) 43 PZ2=-168.24(kN/m) PZ1=-153.74(kN/m)

X2=1.00 X1=0.0 global projected relative
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14 EL-V dead trapezoidal load (2p) 17 PZ2=-139.24(kN/m) PZ1=-153.74(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 42 PZ2=-153.74(kN/m) PZ1=-139.24(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 18 PZ2=-124.68(kN/m) PZ1=-139.24(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 41 PZ2=-139.24(kN/m) PZ1=-124.68(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 19 PZ2=-110.38(kN/m) PZ1=-124.68(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 40 PZ2=-124.68(kN/m) PZ1=-110.38(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 20 PZ2=-96.58(kN/m) PZ1=-110.38(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 39 PZ2=-110.38(kN/m) PZ1=-96.58(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 21 PZ2=-83.50(kN/m) PZ1=-96.58(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 38 PZ2=-96.58(kN/m) PZ1=-83.50(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 22 PZ2=-71.36(kN/m) PZ1=-83.50(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 37 PZ2=-83.50(kN/m) PZ1=-71.36(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 36 PZ2=-71.36(kN/m) PZ1=-59.98(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 24 PZ2=-42.62(kN/m) PZ1=-59.98(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 35 PZ2=-59.98(kN/m) PZ1=-42.62(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 25 PZ2=-27.62(kN/m) PZ1=-42.62(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 34 PZ2=-42.62(kN/m) PZ1=-27.62(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 26 PZ2=-15.70(kN/m) PZ1=-27.62(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 33 PZ2=-27.62(kN/m) PZ1=-15.70(kN/m)
X2=1.00 X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 27 PZ2=-7.02(kN/m) PZ1=-15.70(kN/m) X2=1.00
X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 32 PZ2=-15.70(kN/m) PZ1=-7.02(kN/m) X2=1.00
X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 28 PZ2=-1.76(kN/m) PZ1=-7.02(kN/m) X2=1.00
X1=0.0 global projected relative

14 | EL-V dead trapezoidal load (2p) 31 PZ2=-7.02(V@ RABOI6(RRm Reowhdiocess
X1=0.0 globa} Rrojgeted. relativemis cmen e wsas,

14 EL-V dead trapezoidal load (2p) 29 PZ2=0.0(kN/th) P 176 (K1) 2XE2e5F 8y 10 0700
X1=0.0 global projected relative

14 EL-V dead trapezoidal load (2p) 30 PZ2=-1.76(kN/m) PZ1=0.0(kN/m) X2=1.00
X1=0.0 global projected relative

14 EL-V dead uniform load 12to14 PZ=-168.24(kN/m) projected

45t047

14 EL-V dead trapezoidal load (2p) 23 PZ2=-59.98(kN/m) PZ1=-71.36(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 18 PX2=194.80(kN/m) PX1=209.36(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 17 PX2=209.36(kN/m) PX1=223.86(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 19 PX2=180.50(kN/m) PX1=194.80(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 29 PX2=70.12(kN/m) PX1=71.88(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 28 PX2=71.88(kN/m) PX1=77.14(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 27 PX2=77.14(kN/m) PX1=85.82(kN/m) X2=1.00
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X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 25 PX2=97.74(kN/m) PX1=112.74(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 26 PX2=85.82(kN/m) PX1=97.74(kN/m) X2=1.00
X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 16 PX2=223.50(kN/m) PX1=238.00(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 24 PX2=112.74(kN/m) PX1=130.10(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 23 PX2=130.10(kN/m) PX1=141.48(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 22 PX2=141.48(kN/m) PX1=153.62(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 21 PX2=153.62(kN/m) PX1=166.70(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 20 PX2=166.70(kN/m) PX1=180.50(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 43 PX2=-238.00(kN/m) PX1=-223.50(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 42 PX2=-223.86(kN/m) PX1=-209.36(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 41 PX2=-209.36(kN/m) PX1=-194.80(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 39 PX2=-180.50(kN/m) PX1=-166.70(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 38 PX2=-166.70(kN/m) PX1=-153.62(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 37 PX2=-153.62(kN/m) PX1=-141.48(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 36 PX2=-141.48(kN/m) PX1=-130.10(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 35 PX2=-130.10(kN/m) PX1=-112.74(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 33 PX2=-97.74(kN/m) PX1=-85.82(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 32 PX2=-85.82(kN/m) PX1=-77.14(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 31 PX2=-77.14(kN/m) PX1=-71.88(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 30 PX2=-71.88(kN/m) PX1=-70.12(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 34 PX2=-112.74(kN/m) PX1=-97.74(kN/m)
X2=1.00 X1=0.0 global projected relative
16 EL-H-R dead trapezoidal load (2p) 40 PX2=-194.80(kN/m) PX1=-180.50(kN/m)
X2=1.00 X| A, olotld @pjectedelativeina o-cescs
V- 1 —_ 1 techniku ¢innych ve vystavbé,
18 EL-V-DOC dead uniform load i 2:341‘431 PZ=-61 .OO(leLﬂ)diﬁeéted e
45t047
19 SURF dead uniform load 12to14 PZ=-4.40(kN/m) projected
16to43
45t047
20 SUR-L live uniform load 16t029 PX=20.00(kN/m) projected
21 SUR-R live uniform load 30to43 PX=-20.00(kN/m) projected
22 LM3-TS Posl live uniform load 27t032 PZ=-11.30(kN/m) projected
22 LM3-TS Posl live trapezoidal load (2p) 33 PZ2=-11.30(kN/m) PZ1=-11.30(kN/m)
X2=1.26(m) X1=0.0(m) global projected
absolute
22 LM3-TS Posl live trapezoidal load (2p) 26 PZ2=-11.30(kN/m) PZ1=-11.30(kN/m)
X2=1.35(m) X1=0.09(m) global projected
absolute
22 LM3-TS Posl live uniform load 34t044 PZ=-11.82(kN/m) projected
22 LM3-TS Posl live uniform load 34t044 PZ=-5.40(kN/m) projected
22 LM3-TS Posl live trapezoidal load (2p) 33 PZ2=-5.40(kN/m) PZ1=-5.40(kN/m)

X2=1.35(m) X1=1.26(m) global projected
absolute
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22 LM3-TS Posl live uniform load 16t025 PZ=-5.40(kN/m) projected

22 LM3-TS Posl live trapezoidal load (2p) 26 PZ2=-5.40(kN/m) PZ1=-5.40(kN/m)
X2=0.09(m) X1=0.0(m) global projected
absolute

22 LM3-TS Posl live trapezoidal load (2p) 33 PZ2=-11.82(kN/m) PZ1=-11.82(kN/m)
X2=1.35(m) X1=1.26(m) global projected
absolute

23 LM3-TS Pos2 live uniform load 16t029 PZ=-11.30(kN/m) projected

23 LM3-TS Pos2 live trapezoidal load (2p) 30 PZ2=-11.30(kN/m) PZ1=-11.30(kN/m)
X2=1.10(m) X1=0.0(m) global projected
absolute

23 LM3-TS Pos2 live uniform load 31to44 PZ=-11.82(kN/m) projected

23 LM3-TS Pos2 live trapezoidal load (2p) 30 PZ2=-5.40(kN/m) PZ1=-5.40(kN/m)
X2=1.35(m) X1=1.10(m) global projected
absolute

23 LM3-TS Pos2 live uniform load 31to44 PZ=-5.40(kN/m) projected

23 LM3-TS Pos2 live trapezoidal load (2p) 30 PZ2=-11.82(kN/m) PZ1=-11.82(kN/m)
X2=1.35(m) X1=1.10(m) global projected
absolute

24 LM3-TS Pos3 live trapezoidal load (2p) 23 PZ2=-5.40(kN/m) PZ1=-5.40(kN/m)
X2=0.73(m) X1=0.0(m) global projected
absolute

24 LM3-TS Pos3 live uniform load 16t022 PZ=-5.40(kN/m) projected

24 LM3-TS Pos3 live trapezoidal load (2p) 32 PZ2=-5.40(kN/m) PZ1=-5.40(kN/m)
X2=1.35(m) X1=0.18(m) global projected
absolute

24 LM3-TS Pos3 live uniform load 33t044 PZ=-5.40(kN/m) projected

24 LM3-TS Pos3 live trapezoidal load (2p) 32 PZ2=-11.82(kN/m) PZ1=-11.82(kN/m)
X2=1.35(m) X1=0.18(m) global projected
absolute

24 LM3-TS Pos3 live uniform load 33to44 PZ=-11.82(kN/m) projected

24 LM3-TS Pos3 live trapezoidal load (2p) 32 PZ2=-11.30(kN/m) PZ1=-11.30(kN/m)
X2=0.18(m) X1=0.0(m) global projected
absolute

24 LM3-TS Pos3 live uniform load 24t031 PZ=-11.30(kN/m) projected
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Service Max - Load Combination SLS

Combinations Name Definition
25 LM1.2-VH-SLS (11+14+1842)*1.00+(15+16+20+21)*0.50+19%*1.40
26 L.M1.3-VH-SLS (11+14+18+3)*1.00+(15+16+20+21)*0.50+19*1.40
27 LM2.1-VH-SLS (11+14+18+4)*1.00+(15+16+20+21)*0.50+19%*1.40
28 LM2.2-VH-SLS (11+14+18+5)*1.00+(15+16+20+21)*0.50+19*1.40
29 L.M2.3-VH-SLS (11+14+18+6)*1.00+(15+16+20+21)*0.50+19*1.40
30 1L.M3.1-VH-SLS (11+14+18+7)*1.00+(15+16+20+21)*0.50+19*1.40
31 1L.M3.2-VH-SLS (11+14+18+8)*1.00+(15+16+20+21)*0.50+19*1.40
32 L.M3.3-VH-SLS (11+14+1849)*1.00+(15+16+20+21)*0.50+19*1.40
33 LMT.1-VH-SLS (11+14+18+10)*1.00+15*0.33+16*0.60+19*1.40+20*0.25+1*0.75
34 LMT.2-VH-SLS (11+14+18+10)*1.00+15*0.334+16*0.60+19*1.40+20*0.25+2*0.75
35 LMT.3-VH-SLS (11+14+18+10)*1.00+15*0.334+16*0.60+19*1.40+20*0.25+3*0.75
36 LMI1.1-Vh-SLS (11+14+18+1)*1.00+(15+16)*0.15+19%*1.40
37 LM1.2-Vh-SLS (11+14+1842)*1.00+(15+16)*0.15+19%*1.40
38 L.M1.3-Vh-SLS (11+14+18+3)*1.00+(15+16)*0.15+19*1.40
39 L.M3.1-Vh-SLS (11+14+18+7)*1.00+(15+16)*0.15+19*1.40
40 LM3.2-Vh-SLS (11+14+1848)*1.00+(15+16)*0.15+19%*1.40
41 LM3.3-Vh-SLS (11+14+1849)*1.00+(15+16)*0.15+19%*1.40
42 LM2.1-Vh-SLS (11+14+18+4)*1.00+(15+16)*0.15+19*1.40
43 L.M2.2-Vh-SLS (11+14+18+5)*1.00+(15+16)*0.15+19*1.40
44 LM2.3-Vh-SLS (11+14+1846)*1.00+(15+16)*0.15+19%*1.40
45 vH-SLS (11+14+18)*1.00+(15+16+20+21)*0.50+19*0.80
46 LM1.1-T-vH-SLS (11+14+18+10)*1.00+15*0.33+16*0.60+19*0.80+20*0.25
47 L.M1.2-T-vH-SLS (11+14+18+10)*1.00+15*0.33+16*0.60+19*0.80+20*0.25
48 L.M1.3-T-vH-SLS (11+14+18+10)*1.00+15*0.33+16*0.60+19*0.80+20*0.25

Service Max - Load Combination SLS -

QUASI PERMANENT - CRACK WIDTH CHECK

Combinations Name Definition
25 VH-SLS-CW (11+14+18)*1.00+]:3EL6)V50 604 19%1.40
26 Vh-SLS-CW W s HYWho R sEEe 305581 .40
27 vH-SLS-CW (H PR 00+ 5910)70-604940.80




Service Max - Load Combination ULS

- Cases: 25t048

Combinations Name Definition
25 LM1.2-VH-ULS (11+14+1842)*1.35+(15+16+20+21)*0.75+19*1.68
26 LM1.3-VH-ULS (11+14+18+3)*1.35+(15+16+20+21)*0.75+19*1.68
27 L.M2.1-VH-ULS (11+14+18+4)*1.35+(15+16+20+21)*0.75+19*1.68
28 L.M2.2-VH-ULS (11+14+18+5)*1.35+(15+16+20+21)*0.75+19*1.68
29 L.M2.3-VH-ULS (11+14+18+6)*1.35+(15+16+20+21)*0.75+19*1.68
30 LM3.1-VH-ULS (11+14+18+7)*1.35+(15+16+20+21)*0.75+19*1.68
31 1L.M3.2-VH-ULS (11+14+18+8)*1.35+(15+16+20+21)*0.75+19*1.68
32 1L.M3.3-VH-ULS (11+14+18+9)*1.35+(15+16+20+21)*0.75+19*1.68
33 LMT.1-VH-ULS (11+14+18+10)*1.35+15*0.37+16*0.60+19*1.68+20*0.90+1*1.01
34 LMT.2-VH-ULS (11+14+18+10)*1.35+15*0.37+16*0.60+19*1.68+20*0.50+2*1.01
35 LMT.3-VH-ULS (11+14+18+10)*1.35+15*0.37+16*0.60+19*1.68+20*0.50+3*1.01
36 LM1.1-Vh-ULS (11+14+18+1)*1.35+(15+16)*0.15+19*1.68
37 LM1.2-Vh-ULS (11+14+1842)*1.35+(15+16)*0.15+19*1.68
38 LM1.3-Vh-ULS (11+14+1843)*1.35+(15+16)*0.15+19%*1.68
39 1L.M3.1-Vh-ULS (11+14+18+7)*1.35+(15+16)*0.15+19*1.68
40 1L.M3.2-Vh-ULS (11+14+18+8)*1.35+(15+16)*0.15+19*1.68
41 LLM3.3-Vh-ULS (11+14+1849)*1.35+(15+16)*0.15+19*1.68
42 LM2.1-Vh-ULS (11+14+18+4)*1.35+(15+16)*0.15+19*1.68
43 1L.M2.2-Vh-ULS (11+14+18+5)*1.35+(15+16)*0.15+19*1.68
44 1L.M2.3-Vh-ULS (11+14+18+6)*1.35+(15+16)*0.15+19*1.68
45 vH-ULS 11#0.95+(14+18)*1.00+(15+16+20+21)*0.75+19*0.76
46 LM1.1-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.37+16*0.60+19*0.76+20*0.50+10%*1.35
47 LM1.2-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.37+16*0.60+19*0.76+20*0.50+10%*1.35
48 LM1.3-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.37+16*0.60+19*0.76+20*0.50+10%*1.35

Podepsal Ing. Libor Hrdina

| n g . Li bo r DN: cn=Ing. Libor Hrdina, o=Ceska

komora autorizovanych inzenyrt a
techniku ¢innych ve vystavbé,
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Datum: 2025.06.05 14:38:10 +02'00




Kapitola 5

Obalky vnutornych sil

Ing. Libor
Hrdina
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Obdlka ohybovych momentov (MSU)

Section FZ[kNm] Load Case-Phase Face

10 575.32 LM3.3-VH-ULS-Service Max  Internal

10 349.82 LM1.1-T-vH-ULS-Service Max Internal

12 -116.63 vH-ULS-Service Max External

12 -617.68 LM3.3-Vh-ULS-Service Max  External

16 285.38 vH-ULS-Service Max Internal

16 -40.75 LM1.2-Vh-ULS-Service Max  External

19 17 vH-ULS-Service Max Internal

19 -140.27 LM1.3-VH-ULS-Service Max  External

30 88.44 LM3.3-VH-ULS-Service Max Internal

30 -120.75 LM3.2-Vh-ULS-Service Max  External

T T T T T e e T T T T T O B A |
15.0 =100 50 a0 50 100 150
- -32.8?. ._73-& -
e e s T 2 2 2 ¢ z & ¢ :ic: @@ 33 13 :: =
N Pl et - T T
-2 122.66 o —
- . . . . . . . < [q1as | 19.85, . . L . . . . . . .. =
- e Sl eB3O R - - - - - -
_ -102.56 e B
62.84

[ . . » . . » " 4193 Wl ’ » . . . . B . . - . . . . ? . . » . » . » 5 - - -—
-2 - - -« Jaoom| - x e 8 % = % ® @ » ® @ ® ¥ & & = R
T O =7 £ . S
[ . 3 = . 5 5 8 A [ z 3 2 . 3 3 . F f f . & = = " k . A - Podepsaling. Libor Hrdina - .
S el Ng. Libor eteistin i oo
ST Y Nding, | omemee
Datum: 2025.06.05 14:38:10 +02700"
—& Yy jookum BT
L mesesor -
b e e m m m e w e e e e e e m e wmm s e e e s e e e aw s e s SRR - - -

_.Ex...............................Cases:25t048.V._

.,1?_0, - - - @0 - - - - EO - - - Qg - - - - B - - - ~1r1.0- N 1711
1 | | 1 | |



Obdlka ohybovych momentov od kvazistalej kombinacie (MSP)

Section MY [kNm] Load Case-Phase Face

10 248.05 VH-SLS-CW-Service Max Internal

10 99.54 Vh-SLS-CW-Service Max  Internal

12 289.82 Vh-SLS-CW-Service Max  Internal

12 95.84 vH-SLS-CW-Service Max Internal

16 58 Vh-SLS-CW-Service Max Internal

16 -43.82 vH-SLS-CW-Service Max External

19 29.12 VH-SLS-CW-Service Max Internal

19 -41.48 Vh-SLS-CW-Service Max External

30 42.65 Vh-SLS-CW-Service Max  Internal

30 -17.24 vH-SLS-CW-Service Max External
I | 1 | | | | | | | 1 | I | | | | | 1 | I | | | |
-120 . -10.0 . 20 . &0 . -40 . 20 . 00 . 20 . 40 . 6:0 . 20 . 100 .
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—o. @ _
o o
—a. o
- o
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o W Podepsal Ing. Libor Hrdina®
DN: cn=Ing. Libor Hrdina, o=Ceska
utorizovanych inzenyrd a
- innych ve vystavbe, —
7, email=l.hrdina@shp.eu
5.06.05 14:38:10 +02'00
o .
— -
hi o
= g 3 i g 3 g 3 g . g . 3 1 . 5 3 . : g 2 i =4 My- 100kNm - R o=
Max=289 82
— 8 2 : a . : : 5 . 8 . 3 s . 2 . s . 3 : . 2 - 3 & —
L Min=43.82 b=

E Cases: 25t027
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Obadlka Smykovych sil (MSU)

|
.o180

|
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|
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|
00

. 80

|
. o-go

©-150 -

Section FZ[kNm] Load Case-Phase Face
10 575.32 LM3.3-VH-ULS-Service Max  Internal
10 349.82 LM1.1-T-vH-ULS-Service Max Internal
12 -116.63 vH-ULS-Service Max External
12 -617.68 LM3.3-Vh-ULS-Service Max  External
16 285.38 vH-ULS-Service Max Internal
16 -40.75 LM1.2-Vh-ULS-Service Max  External
19 17 vH-ULS-Service Max Internal
19 -140.27 LM1.3-VH-ULS-Service Max  External
30 88.44 LM3.3-VH-ULS-Service Max  Internal
30 -120.75 LM3.2-Vh-ULS-Service Max  External
| [ [ N [
-100 - -850 oo . 50 100

oo . . 5D

ol
|
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Podepsal Ing. Libor Hrdina . _
DN: cn=Ing. Libor Hrdina, o=Ceska
komora autorizovanych inzenyrt a
techniku ¢innych ve vystavhé, - -
0u=1004317, email=l.hrdina@shp.eu
Datum; 2025.06.05 14:38:10 +02'00',_

i
o

"M EZ 100KN B

Max=617.68 ’ T

Min=617.68 2 S

. Cases:25to48 . . A



h b ct c2 nt fi Ast n2 fi.2 As2 fi.st
Bar | (mm) |(mm) |(mm)| (mm) |(pcs/m)|(mm)]|(mm?3}m)|(pcs/m)|[(mm)|(mm?}m)| (mm) | n
10| 600[1000| 50 50 10| 25| 4909 10| 12 1131 12| 8
12| 600[1000| 50 50 10| 25| 4909 10 12 1131 12
16| 590[1000| 50 40 10| 16 2011 10| 16 2011 12
16| 590[1000| 40 50 10| 16 2011 10| 16 2011 12
19 3501000 50 40 10 16 2011 10 16 2011 12
19| 350[|1000| 40 50 10| 16 2011 10| 16 2011 12
30 3701000 50 40 10 20 3142 10 16 2011 12
30| 370[1000]| 40 50 10| 16 2011 10| 20| 3142 12
h -Vyska prierezu
i=1l.n b -Sirka prierezu (1m)
¢, -Nomindlne krytie tahany povrch
b. ¢,-Nomindlne krytie tlaceny povrch
/§Vi:: o it n1_1>0 @, -Priemer tahanej vystuze
i i @, -Priemer tlalenej vystuZe
10000000 otherwise @, -Priemer prie¢nej vystuze
n, - Pocet pritov tahany povrch (na 1m)
ho=hOmn  p:i=bOnn g =c Onn g :=c,Omn n, - Pocet Hﬁ‘govﬁﬁiﬁ}‘y Pgﬁﬁgﬁ%ﬁgﬁ:‘%ﬁ

2 2
Asi= Agp Lnm- Ao == A, Linm Aci =h, b, bar, = El

Du= @ L @s = @, Limn D= @se L

Q. ()

._ i ._ i
dl. =cqp t + Q. d2. =cp t T Qg
i i 2 i i i 2 i

7 = 0.5 I:hl - d2j

1

7 =-0.50h, +d.

1

d.:=h -d,
i 1 i

Ay~ Plocha i g(s Uz BaTm ke on o
A, - Plocha tlacenej vystuze (na 1m)

e¢ -Excentricita normalovej sily

d -U¢inna vyska prierezu

z,-Rameno tahanej vystuze

7,-Rameno tlaenej vystuZe



MEd MEk
Bar | (kNm) |NEd(kN)| (kNm) | NEk (kN) | Ved (kN) Load Case

10| 371.8| 180.8| 248.05| 150.39| 575.32|LM3.3-VH-ULS-Ser
12 493 30.01| 289.82| 16.819| 617.68[LM3.3-Vh-ULS-Ser
16| 137.5 1601 58 1011.1] 285.38|LM3.3-Vh-ULS-Ser
16| 141.9 981 43.82| 996.65| 285.38|vH-ULS-Service Mz
19| 62.84 954 29.12| 988.79| 140.27|vH-ULS-Service Mz
19 102.6 1481 41.48| 966.08| 140.27|LM1.2-Vh-ULS-Serv
30 149.2 1205 42.65| 774.67| 120.75(LM1.1-Vh-ULS-Serv
30| 75.03| 881.4 17.24| 825.05| 120.75|vH-ULS-Service Mz

Mg, -Ohybovy moment od zataZzenia MSU
Ngq -Normalova sila od zatazenia MSU
Mg, -Ohybovy moment od zatazenia MSP
Ngy -Normalova sila od zatazenia MSP
Vystus : Ved - Smykova sila od zat'azenia MSU
Charakteristicka medza klzu f; := 500MPa €42 -POomerné pretvorenie beténu
y. -Parcidlny faktor spolahlivosti beténu
0, -Sucinitel dlhodobej pevnosti betdnu v tlaku
i n  -Sueinitel tlakovej pevnosti beténu
Y's_steel A -Sucinitel definujuci efektivnu vysku tlacenej zény betdnu

Navrhova pevnost’ vystuze f, :=

ys_steel = 1.1¢

.. -Navrhova pevnost betdnu v tlaku
E;S .: ZO(BPE . Podepsal Ing. Libor Hrdina
I n g LI bo r DN: cn=Ing. Libor Hrdina, o=Ceska
. komora autorizovanych inzenyra a
. techniku ¢innych v_e_vyslz?vbé‘
fq Hrdina  gosnessisesse.

Hodnoty zobrané z tabul’ ky 3.1 EN 1992-1-1:2006

2
mm

Priemernd hodnota pevnosti beténu v tlaku po 28 diioch {_ =f

e . . N
Charakteristicka valcova pevnost’ beténu v tlaku £, '=f, —
2

mm



1 ABMz

_( 28) ?
Sucinitel' veku beténu B (1) :=e ' Eg3.1

Priemernd hodnota pevnosti beténu v tlaku v zavislosti od veku f_ (1) := B (t) (f,, Eq 3.1

Tieto hodnoty je potrebné zobrat' z tabul’ ky 3.1 EN 1992-1-1page 31

fck
fctm(fckifcm) = fl - N
2
mm
f fCl’Il
TN
2
mm
N N
030(f)\ 0= if £, <50——
mm2 mm2
f N .
2.120n| 1 + 1— O0—— otherwise
0 mmz

foim( fote Fom) = 3.210[1i2

mm

N

for (6 Fom ) 1= | o (O — 8 if 3<t<28

mm

f otherwise

Charakteristicka pevnost’ beténu v tlaku v zavislosti od veku £, (28, foms fck? =35.000CMPa
- ng . L| bor ;r(zn(?ec?.sj:w‘g;".gtit?ro;z;ggzzceské

komora autorizovanych inzenyrt a

H d . technikd Cinnych ve vystavhé,
0u=1004317, email=I.hrdina@shp.eu
Cl13.1.2.9 rdina :

Datum: 2025.06.05 14:38:10 +02'00"
fctmf(fckvfcmvt) =la 1 if t<28

2 .
a « g otherwise

Bcc(t) * [fctm(fck' fcm)

fclmf(fck- fcml 20) = 3094 D\/[Pa



Modul pruznosti beténu: Ecm(fcm) :=22111000 0
2

Eem(fem) = 34545.0980MPa

fcm

3
P tuiclmcti fem (O
Modul pruznosti beténu v zavislosti od veku: Ecmit,fcm) = EEcm(fcm) Eq 3.5

. N
€cuil fors forn) = if f, <50——
cul( ck cm) 1000 ck 5
mm
4
98 _ me
N
II]II]2
2.8+ 21
100 )
otherwise
1000
N
eeoffu) = |.002 if £ <50——
mm2
53
fex
0850 —— - 50
N
l’I]II12
.002 + otherwise
1000
N
Eeu(fa) = [ 0035 if £y <50——
mm2
4
fex
90 - —
N
II]II]2
3 100
.0026 + otherwise . Podepsal Ing. Libor Hrdina
1000 Ing. Libor e tomis’ce
techniku ¢innych ve vystavbé,

H rd I n a 0u=1004317, email=l.hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +02'00

N
ea(fu) = | 00175 if £, < s0—
mm

.00175+ otherwise




. . N
Eeus(fur) = |-0035 if £y < 50—
mm
4
90 - fck
N
mm2
. 100
.0026 + otherwise
1000
, ~ P , , fck
Vypoctova pevnost’ beténu v tlaku ;= a  O— Eq3.15
ye
O =0.8¢ Yo =1.5
fctk_.OS(fck! fcm) = |:fctm(fcki fcm) Eq 3-16

fctkf‘OS(fck J fcm)

Vypocétova pevnost beténu v tlaku fctd(fck: fcm) =0y
Ve

o, =1

Ing. Libor
Hrdina

Podepsal Ing. Libor Hrdina

DN: cn=Ing. Libor Hrdina, o=Ceska
komora autorizovanych inzenyrt a
techniku ¢innych ve vystavbé,
0u=1004317, email=l.hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +02'00



Podepsal Ing. Libor Hrdina
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Kapitola 6

Posudenie prierezov namahanych tlakom za ohybu (MSU)




o
1
N
+
+
S
0
lad

MEd::MEd[ﬂ(NE’n NEd::NEdeN

My :=Mpy + [Ny [e
/\MIEdvf Edi | Edi Oi|

MATERIALOVE CHARAKTERISTIKY:

BETON: oy = 35IMPz

|€cu3(fck) =0.0035

V¢ =1.5

|0(CC =0.85

|de =19.833[MPz

Mg = | 8 i foes50
mm
N

ka - SOB_2
mm
8- N otherwise
4003—
mmz
VYSTUZ : B500B

€,d = 0.002174
5 y
Es=2%10 [MPz

fyd =434.8[MPa Ys =115

=c n -Polet posudzovanych prutov

h -Vy3ska prierezu
b -Sirka prierezu (1bm)
¢, Krytie vystuze pri tahanom vldkne

¢, -Krytie vystuZe pri tlacenom vldkne
MEgq -Ndvrhova hodnota momentu od zat'azenia
Ngg -Ndvrhova hodnota normalovej sily od zat'aZenia
?, -Priemer tahovej vystuze
1 ?, -Priemer tlakovej vystuze
Pt -Priemer priec nej vystuze
n,- Pocet prutov tahovej vystuze na 1bm
Ny~ Pocet prutov tlakovej vystuze na 1bm
A;- Plocha tahovej vystuze na 1bm
A,- Plocha tlakovej vystuze na 1bm
e, -Minimalna vystrednost’ tlakove;j sily
d -U¢&inn3 vy3ka prierezu
z,-Rameno vnutornych sil

z,-Rameno vnutornych sil

f, -Charakteristicka valcova pevnost' beténu v tlaku

€cu3 -Pomerné pretvorenie betdnu v tlaku

y. -Sudinitel spolahlivosti betonu

0. -Sudinitel dlhodobej spol ahlivosti betonu

n -Sudcinitel tlakovej pevnosti beténu
A -SWCinitel definujdci efektivnu vySku tlacenej zény beténu

lepsal’ing. Libor!

, , , DN: cn=Ing. Libor H{ding. 9:¢e§ké
fed -Navrhova pevnost bl*g ) U e ve st
Hrdina Dt 3056 e ob 14158116 rokog
n (fck) =11 if fy<s0
mm
¢ N
ck ~500 ,
mm .
1- otherwise
N
2004+—
2
mm
fyk -Charakteristickd pevnost’ vystuz e vt ahu

E, -Modul pruznosti vystuze
ys -Sucinitel' spolahlivosti vystuze
fyd -Ndvrhova pevnost’ vystuze v tahu

Eyd -Pomerné pretvorenie vystuze v tahu



VYPOCET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

scu3(fck) £ — scu3(fck)
8cu3(fck) t ey bal2 8cu3(fck) ~&yd

|Ebal1 =0.617 |Eba|z =2.639

NRdbal, = (Fek) Tty Toi 8 I (fop) g + (Aszi - As1i> Hyq

Epalt =

Vystrednost; := if(NRdbaI. < |NEd.| ,"ERROR" , "Velka sttrednost")
I I

Ak je "Velka vystrednost’", o s1=fyd

Ak je "ERROR" o s1<fyd a tento vypocet neplati

POSUDENIE:
| |NEdi| - Aszi (O, + As1i|:ﬁyd ]
) 8cu3 (fck) A (ka) [ﬂ)i m (ka) [fcd - dzi .
Agw,‘k oot |NEdi| _Aszi Izly52"'A51i [ﬂyd s %2 %
L A (fck) (b; 1 (fck) Beq ]
Gszi =]o if 052i <o
fyd if 052i > fyd O, -Napatie v tlacenej vystuZzi
x -Poloha neutrdlnej osi
0szi otherwise NRdba -Normélova sila na medzi velkej a malej vystrednosti

Mgd -Moment na medzi tnosnosti
NEdi| - ’I'\szi O, + As1i[ﬁyd

i 700Ld;

Xj :=min X (ka) b (ka) [fcd ) fyd
700 + ——
MPa

OHYBOVY MOMENT NA MEDZI UNOSNOSTI :

MRdi =A (fck) [b; i (fck) Heq R’-Stﬂhi —A (fck) Xi) + Aszi BIszi 2, + A51i ijyd E1i

Utilization =
Bar|x (mm)|ds2 (Mpa) | Mp(kN*m) | Mgp(kN*m) [Utilization Result
10 | 0.123 314.5 375.4 1066.4 35.2% OK .
2l ome [ 2800 | aoss | wosso | o o Ing. Libor EEiicte.
1o} 04 3315 169:5 Bod:5 — oK Hrdina oo g
16 0.094 1796 161 .5 666.0 243% OK Datum: 2025.06.05 14:38:10 +02'00'
19 | 0.087 219.5 81.9 3411 24.0% OK
19 | 0.114 270.8 132.2 388.7 34.0% OK
30| 0.118 345.0 173.2 507.5 34.1% OK
30 ] 0.087 119.964 92.7 353.0 26.2% OK

O  Mtgg Mgg
bar x —— Result
1000000 1000 1000



REKAPITULACIA NAVRHU:

Tension steel / 1m

Com

pression steel / 1m

Bar | n1 (pcs/im) | fi.1 (mm) |Ast (mm?)m)| n2 (pcsfim) | fi.2 (mm) [As2 (mm?m)
10 10 25 4908.74 10 12 1130.97
12 10 25 4908.74 10 12 1130.97
16 10 16 2010.62 10 16 2010.62
16 10 16 2010.62 10 16 2010.62
19 10 16 2010.62 10 16 2010.62
19 10 16 2010.62 10 16 2010.62
30 10 20 3141.59 10 16 2010.62
30 10 16 2010.62 10 20 3141.59

(bar nt, @, Aty nt, @, Atg)
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Kapitola 7

Posudenie prierezov na medzny stav Sirky trhlin (MSP)




MATERIALOVE CHARAKTERISTIKY:

Vek beténu [¢i=28 days Charakteristickd medza klzu vystuze _
St¢initel dotvarovania [@E=E -

Sucinitel normélovej sily -

VYPOCET SiRKY TRHLIN: Bar kt Doba trvaniazataZzenia
10 0.4 long
Asi Ascomi 12 0.4 long
P, = Py = 16 04 long
bimei ! bimei 16 0.4 long
19 04 long
As_mlnmfc = kcm[ﬂct_effmct 19 0.4 long
N 30 04 long
Ed; 30 0.4 long
O, =——
i b.A

hy(h) := if(h < 1000, h, 1000

Oy = fyk .
= —
m

fct_eff 0= fctm_(fck’ fcm' t)
Charakteristicka pevnost’ beténu v tahu v ¢ase fot off(t) = 3.21MPa
k(h) := |1 if h <300

1 —h[D004375 if 300 <h < 80(

.65 otherwise

Podepsal Ing. Libor Hrdina

I r g . L i bor DN: cn=Ing. Libor Hrdina, o=Ceska

komora autorizovanych inzenyra a
techniku ¢innych ve vystavbé,

_I rd Ina 0U=1004317, email=! hrdina@shp.eu
Datum: 2025.06.05 14:38:10 40200

ko (t,i) = 401 -
e(t:D kB,
1

h ) (h) |:ﬁct_eff ()

Poloha neutralnej osi prierezu bez trhlin -

him)
b, + bimeiE@ae - l)qpimei + pzimzi)

Xuncracked. -~ _
i b, m + bimei[@“e 1)%;)i + pzi)




ABMz

Moment zotrvacnosti prierezu bez trhlin
1

1

2
him) him 5 5
I, =b, 2 + b.lh, m . Xunc1rackedi + (Ge - 1) [E[Asi%dei - Xuncrackedi) :| + Ascomi%xuncrackedi B dZi) }

Ohybovy moment na medzi vzniku trhlin M,

L.
i

M. =f. (D)3
cr. "~ “ct_eff
1 - (hiﬁh ~ Xuncracked i)

Poloha neutralnej osi prierezu s ohybovou trhlinou:

d
2.
2 2 i
e _ae%pi ! pzi) % %pi ! pzi) M

e.
1

xCi = Kimej

"{x)’
— i N2 N2
Ic_transformedi - 3 + e |I)Zimimei%xci d2i> +dg m’i[E’ilIlei%dei Xci>

Napitie v betdéne pri tahanom vlakne:

e ap

Me.ac. NEk.
i i i

o = -
concrete .
i I transformed ; b i[ﬂ iEn

Napitie vo vystuzi pri tahanom vlakne:

( dei - Xci> NEki
m D - Dﬂ\ H Podepsal Ing. Libor Hrdina
XC blml&l | n g . LI bo r DN: cEn:\ng.gLibor Hrdina, o=Ceska

Usteeli = 0concretei

komora autorizovanych inzenyrt a
techniku ¢innych ve vystavbé,

i 1 = il=I.hrdina@shp.eu
Hrdina  aoesemss oo
Efektivna tahana plocha beténu:

him (him - XCi)
Ac_eff, = min — ,2.S%him - dei) S Bt A
A

S.
1

Pp_eff. =
P Ac_effi

Sudinitel’ sidrznosti vystuZze K, := ¢ Cl7.2

Sucinitel' rozdelenia pomerného pretvorenia Ky:=0.:
K3:=3.

Ky =42



ABMz

Maximalna vzdialenost’ —
trhlin: L wosty |
- ®; ®.
Sr_max =i Simms S Chom. + 7 K3 oo+ KKy Ky F——, 1'3(him_ Xc)
1 1 1 pp_effi i
fct_eff ® [Ql + O(em)p_eff)
og — k3
€ - € = pp _eff >0 6|:_|0_S
sm cm -~ = V.
Eq Eq

Priemerna hodnota pomerného pretvorenia vystuze

Priemerna hodnota pomerného pretvorenia beténu medzi trhlinami

Eq7.9

Osteel.

Sirka trhliny Wki = i|1:Mei > Mcri’ Sr_maxitqai) , 0] Eq7.8

Bar |Mcr (kNm)| M Applied nur ’ o steel | Crack Width
ar |Mc pplie coN::P: e (MPa) )
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Kapitola 8

Posudenie prierezov namahanych Smykom za ohybu (MSU)




PRVKY BEZ POTREBY SMYKOVEHO VYSTUZENIA:
0.18

CRdc =
Yc

NEdl,
Oq’i =min 0 0.2y
i i
As]l
pr. =
i b,
3
Jek
Vini 1= 0.035[(/(1.)2 0 “Pa MPa

L= 0.6[(

VRdcminl. =

. Jek
250MPa

(Vmi"i + O'ISOCPi) Ehl. Dd]

Vidnar, =050, 0, L [y

0.33
100 Epll, ek
Ve | Crae 0, ———— | OMPa + 0,150, | b, [

SMYKOVA ODOLNOST PRIEREZU BEZ SMYKOVEJ VYSTUZE:

VRdcl, =

MPa

VRdcmini lf VRdci < VRdcmin)
VRdmaxi lf VRdci > VRdmaxi

VR¢ae. otherwise
L

i

Ing. Libor
Hrdina
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PRVKY SO SMYKOVYM VYSTUZENIM:

VPLYV NORMALOVEJ SILY
o

cpi
O(cwl_ =min| 1+ 7 ,1.25
cd

PODMIENKA PRE Ved < VRd_max_22
VRd,max,ZZ. = Gcw' [0.3125[v D‘;'d Ij)l [kl‘

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22
VRd_max_454 =0y, (04500 gccd Ebl' I:ul

VYPOCET SKLONU TLAKOVEJ DIAGONALY 6

- Vedl.
0, :=min| —,|0.5 Chsin| ————
i 4 VRd_max_45i

Tt Tt
0.:= |22— if 6, <22—
i 180 A 180

8, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY
U D0 g Db, 109d, 0, b [y Th, (0.9,

VRd_mas, = — 1
(m(ei) . t_(e)j (m(ei) . t_(e)j

0.000kN otherwise
NAVRH STRMENOV A SPON (na 1000 x 1000mm)
s_links :=1000mm
Vedl, Ck_links

> Vedl.

A”Vi = )
0.9 Ekll. Ka DW

0 if VRdc,> |Vedl.|

MINIMALNY STUPEN VYSTUZENIA (na 1000 x 1000mm)

Jex
0.0801

Asw_min ; i

MPa b . Os_links
MPa l

For

Al’mvi = max(Asw_min i’Aswi)

Ing. Libor
Hrdina
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ABMz

MAXIMALNA VZDIALENOST STRMENOV A SPON:

Pozdizny smer: 0= min(‘Pz,, <Pz.)
1 I
slmax, = min(lS [tp., 300mm)
Priecny smer:
s2maxl. = 300mm
PRIDAVNA HLAVNA VYSTUZ :
1
AF oy =0.5Ved . —F—
i ! tan(e.)
1}
AFsdi
NA 1. =
sl f)‘;d
0 if VRde,> |Vedi|
Smykova , | Navrhnuta |Vzdialenost’| Vzdialenost’ 3 i
, . Potrebna . o Pridavna
odolnost Min plocha . plocha [strmeriovv| sponv ) .
. . , . . |plochasmyk.] o gy hlavnd Kontrola tlakovej
Prat| prvkov bez |Smyk. vystuze , Smyk. | pozdlznom | prie¢nom L . )
. L vystuze . vystuz diagondly (kN)
Smyk. vystuze [ (mm2/m2) . vystuze smere smere (mm2)
(kN) MM2M2) 1 (mm2jm2) [ (mm) (mm) mm
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Kapitola 9

Navrh vystuze kibového spoja (MSU)




a. Navrh $mykovej vystuze v kibovom spoji

Pre tento pripad je kapacita betdnu zanedbana a predpoklada sa, Ze celej Smykovej sile musi odolat’ len navrhnuta
vystuz. Vystuz je urlena pre zvySenu hodnotu Smykovej sily o 4% osovej sily. Napatie v oceli spolu so silou by nemala byt’

prekrocend fy = ZO(EL(CIRA Guide 1 Section 3.5).
2

mm
('\'PJ |
N P (kN) Shear stress (kN)
_ 1613.25 203.9273
ULS Osova sila: Pu = PEN Pu =1.613x% 103[&1\'
Smykova sila: V= VIEN
ZvySena Smykova sila Venhanced =V + -04R,
\"%
h d
Potrebnd plocha vystuze = A := % A= 1342!3hr112
y

b. Navrh tlakovej vystuze

Vystuz, ktora by mala odolat’ lokdlnemu tlakovému napatiu. Urcuje vystuzenie odolavajice bo¢nému pbsobeniu v dosledku
difazie sily smerom von. Vypocet je na zdklade kapitoly 7 knihy Multi- Storey Precast Concrete Frame Structures od K.S Elliot.

Kniha Specifikuje vypoclet na urcenie dalSieho vystuzenia.

P &
N u
f :=5000—, A =—
NYA ’ burs
mnt Yy
£=.7 odpordcany stcinitel Y =8
P, = 1.613x 103EI11\ ULS osova sila

Potrebna plocha vystuze Apurs = 2596__rhm2
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Kapitola 10

Napatie v zakladovej Spare (MSU)




8
9
10
11
12
13
14
15
45
46
47
48
49
50
51
52

Sirka zakladu:

Priemerna dizka elementu

117.15
240.5
246.04
311.09
377.29
342.36
338.76
166.88
166.88
338.76
342.36
377.29
311.09
246.04
240.5
117.15

Bar Reaction (kN) Case

L.M3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
LM 3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
LM 3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
LM 3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
LM3.3-VH-ULS-Service Max
LM 3.3-VH-ULS-Service Max
L.M3.3-VH-ULS-Service Max
LM3.3-VH-ULS-Service Max
LM 3.3-VH-ULS-Service Max
LM3.3-VH-ULS-Service Max

Suma reakcii pod lavou ¢astou

Suma reakcii pod pravou ¢astou

Priemerne napatie v zakladovej Spare Py 1. 1=

ny

Funderfoooting = Z (Fi kN)

i=1

ny

Funder_Rfooting = Z (F kN

1
i= ny+1

Funder_Lfootin ]
L hm

. Funder_Rfooting
PaveﬁR " Lim

n2
16
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I:under_Lf()oting: 2140.070 kN

FunderﬁRfooting = 2140.070 LkN

kN
Pyye 1. = 668.772 D—z
m

kN
P,ve r = 668.772 D—2
m
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Kapitola 11

Extrém deformacie od nahodilého zat'azenia (MSP)




Deformacie od kvazistalej kombinacie

-120 . -10.0 . 20 . &0 ' -0 ! -20 ! oo . 20 : 40 ' 60 ' 20 ! 100 . 120

1
120
oz

|

1
100
ool

|

—2 o _,
o o
_o B
=t (=]
_o W
o (=]
_o o_
o o

(=1
-8 f—
(=1
-3 L—
! pis 5mm
- . . . . . . . . . . . . . . . . . . . . . Max=18.17 -
z
N ’ ) ’ ) ’ ’ . ’ ) ) ’ ) ’ . ’ ’ i i ’ ' Cases: 25ta27 -
Ex
. 40 - o - &0 - &0 - 40 - 20 - 00 - 20 - 4p T Y - o - 120
f I f | I | [ [ i I | | | ! I 1 I | I i | i

Podepsal Ing. Libor Hrdina

I n g . Li bo r DN: cn=Ing. Libor Hrdina, o=Ceska

komora autorizovanych inzenyrt a

- technikd Cinnych ve vystavhé,
H rd Ina 0u=1004317, email=! hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +0200°



Deformacie od LM1

120 B Y] : 20 - 0 - 40 - 20 - 04 : 20 : 40 : 60 : 80 : 100 : 120
(=) -
5 =
- o
o -
—= E o —
- o
—a . [ —
ol [=]
_o @
['=] o
_o B
-t [=]
140
- 0.87 58—
0.59
o o_
o o
063 | 059 | 043 0.63
o =
e :
! pis 5mm
(=]
-3 - i . i : ’ y 5 y 3 | ; § § i ) ; : " : ; - Max=5.00 b—
E Cases: 1(LM1(TS) + UDL Pos1)
X Podepsal Ing. Libor Hrdina
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1. IDENTIFIKACNI UDAJE MOSTU

1.1. Stavba a Cislo objektu

Nazev stavby:
Cislo objektu:

1.2. Nazev mostu
Nazev mostu:
1.3. Evidenc¢ni ¢islo mostu:

1.4. Katastralni Gizemi, obec, kraj
Katastralni Uzemi:

Obec:
Kraj:
1.5. Stavebnik

Nazev:
Adresa sidla:

1.6. Spravce

Nazev:
Adresa sidla:

1.7.  Projektant
Nézev:

Adresa sidla:
Zodpovédny projektant:

1.8. Pozemni komunikace
Navrhova kategorie:

1.9. Bod kiizeni
Most CH-04:

1.10. Stanic¢eni na mosté

1.11. Premost'ovana prekazka
Zelezniéni trat &. 179

Ptemosténi trati Schirnding-Cheb, Cerveny most
201

Presypany most pfes trat' ¢. 179 Schirnding - Cheb
CH-04

Cheb [650 919]

Haje u Chebu [636 576]
Cheb

Karlovarsky

Mésto Cheb
namésti krale Jifiho z Podébrad 1/14, 350 20 Cheb

Mésto Cheb
namésti krale Jifiho z Podébrad 1/14, 350 20 Cheb

Strasky, Husty a partnefi s.r.o.
Bohunicka 50, 619 00 Brno
Ing. Libor Hrdina (CKAIT 100 4317)

stezka pro p&Si - volna Sifka 1,50m
Stezka pro cyklisty — volna Sifka 2,00m

Viyhledové mistni komunikace

Podepsal Ing. Libor Hrdina

I n g . Li bor DN: cn=Ing. Libor Hrdina, o=Ceska

komora autorizovanych inzenyrii a

Zeleznicni trat Schimding — Cheb Hrdina oo
Y=887720220 X=1023573681

Datum: 2025.06.05 14:38:10 +02'00

bez staniceni

Staniéeni krizeni s mostem: zkm 150,45
Uhel kFizeni s mostem 91,99
Volna vyska 7,187 (6,50m + rezerva 0,687m)

Strasky, Husty a partnefi s.r.o

Bohunicka 50, 619 00 Brno, tel.: +420 547 101 811, mail: shp@shp.eu, www.shp.eu
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2, PODKLADY A NORMY

[1] Hauser J.: Pfemosténi trati Cheb — Schimnding, Cerveny most. IG rederse, GEOSTAR, spol. s r.0., fijen 2019

[2] Hauser J., ZachaF A.: Inzenyrskogeologicky prizkum pro Cerveny most, pfemosténi traté Cheb — Schirnding,
GEOSTAR, spol. s r.0., Eervenec 2024

[3] Sabol S.: Staticky vypocet. Pfemosténi trati Schirmnding-Cheb, Cerveny most, SO 201 — Most pres trat &.179.
Objekt ABM ARCH_64WX225R, ABM mosty, duben 2023

[4] CSN EN 1997-1 Navrhovani geotechnickych konstrukci - Cést 1: Obecna pravidla
[5] CSN 73 1004 Navrhovani zakladovych konstrukci — Stanoveni pozadavki pro vypocetni metody

3. GEOLOGICKE A HYDROGEOLOGICKE POMERY LOKALITY

Z hlediska geologického patfi Uzemi k tfetihorni Chebské panvi, ktera je tu tvofena ,cyprisovym® souvrstvim
neogennich jill a jilovcl s polohami karbonatl a piséitych sedimentl pfibfezni facie. PodloZi panve je budovano
horninami paleozoika pfedevsim fylity, fylitickymi bfidlicemi, droby a slepenci. V kvartérnich vrstvach previadaji
hlinito - piscité sedimenty. Chebska panev je samostatnym hydrogeologickym rajonem €islo 2110, pro néjz je typické
stfidani pralinovych kolektort (pisku) a izolatora (jily).

Povrch lokality je tvofen navazkami pfevazné charakteru térkl v misté kolejisté ¢i Stérkd hlinitych a jila i hlin pis€itych
v mistech svah( podél trati. Pivodni kvartér pod navazkami je mozné zastihnout mimo zafez pro trat a pfedstavuiji ho
kypré az stfedné ulehlé pisky s pfimési jemnozrnné zeminy a hliny a jily se stfedni aZ vysokou plasticitou fluvialni
a eolickofluvialni geneze. Hloubéji je geologicky profil budovan sedimenty terciérniho obdobi, kdy se stfidaji vrstvy jill
vysoké plasticity s jily pis€itymi tuhé az pevné, pfevazné pevné konzistence, které spocivaji na eluviich ordovickych
fylith zvétralych do hlin s vysokou plasticitou pevné konzistence s ¢etnymi Glomky mateéné hornin. Smérem do hloubky
pak klesa mira rozpadu fylitd od zcela zvétralych hornin tfidy R6 aZ po mirné zvétralé horniny tfidy R4/R3. V misté
kolejisté Ize ordovicka eluvia oCekavat v Urovni 1,0 — 5,0 m pod terénem, pficemz smérem k severu, severozapadu
ordovické vrstvy stoupaji blize k povrchu.

Napjata hladina podzemni vody se v ramci praci inZzenyrsko-geologického priizkumu [2] nachazela v trovni 1,6 = 5,3 m
pod terénem tedy v Grovni 469,8 — 477,0 m n.m a je vazana na plvodni kvartérni vrstvy nesoudrznych zemin. Vrty
pruzkumu byly provedeny z nadzafezového povrchu. Da se ofekavat, Ze hladina vody pfi bazi zafezu, tedy v misté
kolejisté, bude ovlivnéna predevsim mnoZstvim sraZzek a mirou lokalniho vsaku a nebude vézana na hladinu podzemni
vody okolniho nadzafezového terénu.

4. ZASADY STATICKEHO VYPOCTU Ing. Libor st e

_ Hrdina  somslimiiunse.
Z dlvod0 umisténi stavby, situacnich podminek a geomorfologickych poméri je Cerveny most zaloZen na sloupech
tryskové injektaze podporujicich zakladové pasy pod prefabrikovanymi ZB segmenty Klenby. Zatizeni zakladovych
past je prevzato ze statického vypoctu ZB Klenby (Sabol 2023, kapitola 10). S ohledem na geologické poméry
pod zaklady budou sloupy Tl neseny pfedevsim pladtovym tfenim a jsou navrhovany dle mezni zatéZovaci kfivky,
ktera je stanovena v souladu s CSN 73 1004. Ceweny most je navrhovan v misté zafezu, proto pfedpokladam,
Ze podlozi, které jiz v minulosti proSlo zatizenim v rozsahu budouciho nasypu je konsolidovano a sedat bude
minimalné a ve vypoCtu tedy neni pocitano s vlivem negativniho plastového tfeni na sloupy TI:
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5. PARAMETRY MATERIALU

51. Zeminy
navazka (Id 0,98) 2.1 F8 CH tuhy
Objemova tiha : y = 20,00 kN/m3 Objemova tiha : y = 20,00 kN/m3
Uhel vnitiniho treni : Pef = 38,00° Uhel vnitiniho tieni : e = 18,00 °
SoudrZnost zeminy : Cof = 0,00 kPa Soudrznost zeminy : Cef = 10,00 kPa
Modul pretvarnosti : Egef= 150,00 MPa Modul pretvarnosti : Egqe= 5,00 MPa
Poissonovo &islo : v = 020 Poissonovo Cislo: v = 0,42
Obj tiha sat.zeminy : Ysat = 20,00 kN/m3 Objthaisatzeminy : Ysat = 30,00 kh/m3
Typ zeminy : nesoudrZna Typ zeminy : soudrzna
Modul horiz stlacitelnosti: n, = 18,00 MN/m3
3.1 R6 eluvium fylitu F7 MH pevné 3.1 RS fylit silné zvétraly
Objemova tiha y = 20,50 kN/m3 Objemova tiha : y = 21,00kN/m3
Uhel vnitiniho tfeni - @ = 25,00 ° Uhel vnitiniho tfeni : @gf = 27,00 °
SoudrZnost zeminy : Cef = 19,00 kPa SoudrZnost zeminy : cef = 22,00 kPa
Modul pretvarnosti : Egef= 9,00 MPa Modul pretvamosti - Egef= 12,00 MPa
Poissonovo &islo: v = 0,40 Poissonovo Cislo: v = 0,40
Obj.tiha sat.zeminy : ysat = 30,50 kN/m3 Obj tiha sat.zeminy : ysat = 31,00 kN/m3
Typ zeminy : soudrzna Typ zeminy : soudrZzna

5.2. Material sloupu Tl (odhadované parametry)

Objemova tiha y = 21,00 kN/m3

tryskova injektaz

Vélcova pevnost v tlaku  f 7,50 MPa

Pevnost v tahu fotm = 0,01 MPa

Modul pruznosti Ecm = 7500,00 MPa

Modul pruznosti ve smyku G = 3000,00 MPa

6. ROZNOS SIL DO SLOUPU TRYSKOVE INJEKTAZE

Pocitano zatizeni na dilatacni celek o délce 10 m.

N
o O O O Libor BRI
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r.[m]
4,050
1,350
-1,350
-4,050
2,700
0,000
-2,700
4,050
1,350
-1,350
-4,050

ULS SLS
max N | max N
N 22312 || 16575
Fy 0 0
Fz 0 0
My 0 0
Mz 4644 3450
ry [m] Ni[kN]  N;[kN]
-1,350 1598,4 1187,3
-1,350 1598,4 1187,3
-1,350 1598,4 1187,3
-1,350 1598,4 1187,3
0,000 2028,4 1506,8
0,000 2028,4 1506,8
0,000 2028,4 1506,8
1,350 2458,4 1826,3
1,350 2458,4 1826,3
1,350 2458,4 1826,3
1,350 2458,4 1826,3
max N; 2458,4 || 1826,3
min N; 1598,4 (| 1187,3
Fy; 0,0 0,0
Fz; 0,0 0,0

Zak.Cislo
Stupen
Strana

Ing. Libor
Hrdina

25003
ZSPD/DPZ
6

Podepsal Ing. Libor Hrdina

DN: cn=Ing. Libor Hrdina, o=Ceska
komora autorizovanych inzenyrii a
technika €innych ve vystavbé,
0u=1004317, email=l.hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +02'00
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7. POSOUZENI SLOUPU TRYSKOVE INJEKTAZE
PT
- a» a»r a» Q\»-—-—-O,\9@ - a» o
170 120 T
uT . -
— T - — J LB CHITE3,70
—tuhy (Ic-0;8)
] 050
2.-2.1 F8 CH tuhy-(Ic-0,8)
/331R6",
. 7.
eluyium fylitu 3,50
F7 MH pevné
N N
N N
N N
4,3.1 R5 fylit
silné zvétraly |
N N
b N N N
N N
Geologicky profil a pfifazeni zemin
.. Mocnost vrstvy Hloubka o , .
Cislo Prifazena zemina Vzorek
t [m] z [m]
1 370 000..370 2.1F8CH tuhy (Ic0,8)
2 0,50 3,70..420 2.1 F8 CH tuhy (Ic 0,8)
3 3,50 4,20..7,70 3.1 R6 eluvium fylitu F7 MH pevné (Ic 1,0) / ///
4 . 770.w  3.1R5fHlitsilng zvétraly

Charakteristické zatizeni: 1826,3 kN

Ing. Libor EEstse
ME ZNi Z ATE ZOV Aci KﬁIVK A H rd na D Soe 8 ob 1413810 0800"
Vrstva Pocatek Konec Mocnost Eg Soucinitel Soucinitel
Cislo [m] [m] [m] [MPa] a b
1 0,00 2,50 2,50 11,10 76,60 72,80
2 2,50 3,00 0,50 17,60 76,60 72,80
3 3,00 6,50 3,50 33,00 97,00 108,00
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Vrstva Pocatek Konec Mocnost Es Soucinitel Soucinitel
Cislo [m] [m] [m] [MPa] a b
4 6,50 12,00 5,50 73,80 131,00 94,00
UvaZovat zatiZzeni : uzitné
Souginitel vlivu ochrany dfiku my = 1,00 Limitni sedani piloty sjjm = 25,0 mm
Regresni soucinitel e = 957,00 Regresni soucinitel f = 704,00

Vypocet zatézovaci krivky piloty - mezivysledky

Mezni sila na plasti piloty Rsy = 2039,18 kN
Velikost napéti na pate pfi Rsy qo = 904,20 kPa
Primérné plastové treni gs = 85,86 kPa
Primérny seénovy modul deformace Eg = 46,50 MPa
Soucinitel pfenosu zatizenidopaty B = 0,16
PFiCinkové soucinitele sedani :

Zakladni - zavisly na poméru I/d g = 0,12
Soucinitel vlivu tuhosti piloty Rk = 3,34
Soucinitel vlivu nestladitelné vrstvy Ry = 1,00

Body zatézovaci kiivky
Sednuti Zatizeni

Mezni zatéZovaci kiivka

[mm] [kN] (0,0) 496,4 992,9 1489,3 1985,7 2482,1
00 0,00 : R IkNI
25 80980 |\ e _ o
5,0 1145,36 ' : : : f
7,5 1402,78 : : ? :

10[0.... ........................ ........................ , ..................... § .......................

10,0 1619,79
12,5 1810,98

15,0 .......................................................................................................................
15,0 1983,83
17,5 214278 : : : ;

20[0 \ ........................ ........................ , ....................... . ......................
20,0 2290,73 §
22,5 242968 K
250 248213 20 Tmm T Re Ry

Podepsal Ing. Libor Hrdina

I n g . Li bor DN: cn=Ing. Libor Hrdina, o=Ceska

” v v v re ve . , komora(aytor[zovany’qh mieljy'm a
Vypocet zatézovaci kfivky piloty - vysledky Hrdina o
Datum: 2025.06.05 14:38:10 +02'00

Zatizeni na mezi mobilizace plast.treni Ry, = 2441,84 kN

Velikost sedani odpovidajici sile Ry sy = 22,7 mm
Unosnosti odpovidajici sednuti 25,0 mm :

Unosnost paty Rpy = 442,95 kN
Celkova unosnost R. = 2482,13 kN

Pro zatizeni Q = 1826,30 kN je sednuti piloty 12,7 mm.
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8. ZAVER

ZaloZeni mostu je navrzeno na sloupech tryskové injektaZe. Sloupy Tl jsou navrzeny dle CSN 73 1004 dle mezni
zatézovaci kfivky. S ohledem na technologii provadéni sloupt Tl doporucujeme ovéfeni navrhu provedenim statické
zatéZovaci zkousky na nesystémovém sloupu TI.

Dokumentace DSP neslouzi k realizaci mostu! Realizaci objektu je nutné provadét podle RDS!

V Brné 05/ 2025 Ing. Kristyna Slovakova

Podepsal Ing. Libor Hrdina

I n g . Li bor DN: cn=Ing. Libor Hrdina, o=Ceska

komora autorizovanych inzenyrii a
technika €innych ve vystavbé,

H rd I n a 0u=1004317, email=l.hrdina@shp.eu
Datum: 2025.06.05 14:38:10 +02'00
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