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Kapitola 1

Predpoklady statického vypoctu




Popis konstrukcie:
e Typ:Portal Frame: Opti Cadre 4.5m x 3.1m
e Svetld vyska:3.1m
e Svetly rozpon: 4.5 m
e Hrubka horného dielca: 300-350 mm
e Hrubka stenového dielca: 300 mm

e Dizka monolitickej patky: 1000 mm

Materialy:
® Betdn prefabrikat: C50/60
e Beton monolit: C35/45

Hodnota nomindlneho krytia vystuze pre stuperi vplyvu prostredia
XC4 je 45mm.

Staticka Analyza:

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

Zaklady:
Zaklady su modelované pomocou Winklerovych pruzin, vioZzenych

do bodov zakladovych patiek (dosiek). Vypocet tuhosti pruzin je
zalozeny na Menardovej tedrii.

Pouzitim tejto tedrie bola stanovend hodnota stcinitela poddajnosti
Kz =60Mpa/m.

Bocny zasyp:

DoélezZitym statickym prvkom konstrukcie je priliehajici zasyp.
Pasivnu tuhost’ bocného zdsypu vo vypolte reprezentuju
jednosmerné vodorovné Winklerové pruziny, ktoré su aplikované do
bodov stenovych prvkov konstrukcie. Predpisand hodnota Edef2 pre
zasypovl zeminu po zhutnéni je 70MPa. Této hodnota musi byt
kontrolovand po dobu vystavby napriklad statickou zataZzovacou
skudskou. Sucinitel vodorovnej poddajnosti zdsypového 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 silade s
technologickym predpisom zasypania schvaleny statikom.

Zat'azenie:

Sucinitel'e zemného tlaku:

Vodorovné Ucinky zemného tlaku st uvazované v stilade s

EN 1997-1. Hodnota uhlu vnitrného trenia zdsypového materidlu
nesmie klesndt pod 30°.

Ko max = 0.60
Ko, min = 0.15
Ka=0.33

Stale a dlhodobé nahodilé zat'aZenia:

Vlastna tiaz konstrukcie
Objemova hmotnost’ beténu = 25kN/m?
Zvislé zataZenie zasypovou zeminou
Objemovda hmotnost’ zeminy =20 kN/m3
Vyska nadndsypu:
DOCmin=0.6 m, DOCmax=0.7 m, DOCcons=0.6 m
ZataZenie kol'ajovym I6zkom

Objemovda hmotnost’ kol'ajového [6zka = 22 kN/m3

Nahodilé kratkodobé zat'aZenie:

Zat'aZenie kol'ajovou dopravou

Zvislé zat'aZenia:

Sudinitel zat'aZenia kol'ajovej dopravy a =1.21
Model zataZenia LM71
Model zat'azenia SW/2

Dynamicky sucinitel : 1,85

Vodorovné zat'azenia:

Rozjazdové a brzdné sily LM71 (Qlak=33kN/m*5,1m)
Rozjazdové a brzdné sily SW/2 (Qlak=35kN/m*5,1m)
Odstredivé sily (nie je uvaZované - priama kolaj)

Bocné razy (Qsk=100kN)

ZvySenie zemného tlaku vyvolané pohyblivym zataZenim

(Ka=0,33, K0=0,6)

Pouzité normy:

EN 1990: Zasady navrhovania konstrukcif

EN 1991-1: ZataZenie konstrukcil — VSeobecné zat'azenia

EN 1991-2: ZatazZenie konstrukcii — Zat'aZenie mostov

EN 1992-11: Navrhovanie beténovych konstrukcii -

V3eobecné pravidla

EN 1992-2: Navrhovanie beténovych konstrukcii -

Betdnové mosty

EN 1997-1: Navrhovanie geotechnickych konstrukif

CSN EN 206-1: Betén - Specifikacia, vlastnosti, vyroba a

zhoda

Navrhol:

Meno: Ing Rastislav Schreiber

Datum: 4/12/2014
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Staticky model, ¢islovanie pratov a bodov, podpory,
vlastnosti prierezov
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File: ServiceMin_ULS.rtd
Project: 14311-Chomutov-Trebusice-most v km56.239
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Vlastnosti Bodov
Node X (m) Z (m) Support

1 -2.40 0.0 ADD_Spring_1+

2 -2.40 0.45 ADD_Spring_2+

3 -2.40 0.90 ADD_Spring_3+

4 -2.40 1.35 ADD_Spring_4+

5 -2.40 1.69 ADD_Spring_5+

6 -2.40 2.02 ADD_Spring_6+

7 -2.40 2.36 ADD_Spring_7+

8 -2.40 2.70 ADD_Spring_8+

9 -2.25 2.90

10 -2.15 2.99

11 -2.05 3.08

12 -1.61 3.08

13 -1.17 3.08

14 -0.73 3.08

15 0.0 3.08

16 0.73 3.08

17 1.17 3.08

18 1.61 3.08

19 2.05 3.08

20 2.15 2.99

21 2.25 2.90

22 2.40 2.70 ADD_Spring_22-

23 2.40 2.36 ADD_Spring_23-

24 2.40 2.02 ADD_Spring_24-

25 2.40 1.69 ADD_Spring_25-

26 2.40 1.35 ADD_Spring_26-

27 2.40 0.90 ADD_Spring_27-

28 2.40 0.45 ADD_Spring_28-

29 2.40 0.0 ADD_Spring_29-

30 2.55 -0.25 ADD_Spring_43

31 2.25 -0.25 ADD_Spring_31

32 2.15 -0.30 ADD_Spring_32

33 2.05 -0.35 ADD_Spring_33

34 1.93 -0.35 ADD_Spring_34

35 1.82 -0.35 ADD_Spring_35
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36 1.70 -0.35 ADD_Spring_36
37 -1.70 -0.35 ADD_Spring_36
38 -1.82 -0.35 ADD_Spring_35
39 -1.93 -0.35 ADD_Spring_34
40 -2.05 -0.35 ADD_Spring_33
41 -2.15 -0.30 ADD_Spring_32
42 -2.25 -0.25 ADD_Spring_31
43 -2.55 -0.25 ADD_Spring_43
44 -2.88 -0.28 ADD_Spring_44
45 -3.22 -0.32 ADD_Spring_45
46 -3.55 -0.35 ADD_Spring_46
47 2.88 -0.28 ADD_Spring_44
48 3.22 -0.32 ADD_Spring_45
49 3.55 -0.35 ADD_Spring_46
Schéma prvky
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Vlastnosti Prvky
Bar/Node Node Node Section Material Length RECT_BF RECT_HT RECT_TH
1 2 (m) (mm) (mm) (mm)
1/ 1 1 2 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
1/ 2 1 2 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
2/ 2 2 3 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
2/ 3 2 3 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
3/ 3 3 4 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
3/ 4 3 4 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
4/ 4 4 5 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
4/ 5 4 5 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
5/ 5 5 6 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
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5/ 6 5 6 ADD C50/60 0.34 1000 300 0.0
0.3x0.3

6/ 6 6 7 ADD C50/60 0.34 1000 300 0.0
0.3x0.3

6/ 7 6 7 ADD C50/60 0.34 1000 300 0.0
0.3x0.3

7/ 7 7 8 ADD C50/60 0.34 1000 300 0.0
0.3x0.3

7/ 8 7 8 ADD C50/60 0.34 1000 300 0.0
0.3x0.3

8/ 8 8 9 ADD C50/60 0.25 1000 300 0.0
0.3x0.375

8/ 9 8 9 ADD C50/60 0.25 1000 375 0.0
0.3x0.375

9/ 9 9 10 ADD C50/60 0.13 1000 375 0.0
0.375x0.362

9/ 10 9 10 ADD C50/60 0.13 1000 362 0.0
0.375x0.362

10/ 10 10 11 ADD C50/60 0.13 1000 362 0.0
0.362x0.35

10/ 11 10 11 ADD C50/60 0.13 1000 350 0.0
0.362x0.35

11/ 11 11 12 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

11/ 12 11 12 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

12/ 12 12 13 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

12/ 13 12 13 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

13/ 13 13 14 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

13/ 14 13 14 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

14/ 14 14 15 ADD C50/60 0.73 1000 350 0.0
0.35x0.35

14/ 15 14 15 ADD C50/60 0.73 1000 350 0.0
0.35x0.35

15/ 15 15 16 ADD C50/60 0.73 1000 350 0.0
0.35x0.35

15/ 16 15 16 ADD C50/60 0.73 1000 350 0.0
0.35x0.35

16/ 16 16 17 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

16/ 17 16 17 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

17/ 17 17 18 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

17/ 18 17 18 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

18/ 18 18 19 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

18/ 19 18 19 ADD C50/60 0.44 1000 350 0.0
0.35x0.35

19/ 19 19 20 ADD C50/60 0.13 1000 350 0.0
0.35x0.362

19/ 20 19 20 ADD C50/60 0.13 1000 362 0.0
0.35x0.362

20/ 20 20 21 ADD C50/60 0.13 1000 362 0.0
0.362x0.375

20/ 21 20 21 ADD C50/60 0.13 1000 375 0.0
0.362x0.375

21/ 21 21 22 ADD C50/60 0.25 1000 375 0.0
0.375x0.3

21/ 22 21 22 ADD C50/60 0.25 1000 300 0.0
0.375x0.3

22/ 22 22 23 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
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22/ 23 22 23 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
23/ 23 23 24 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
23/ 24 23 24 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
24/ 24 24 25 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
24/ 25 24 25 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
25/ 25 25 26 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
25/ 26 25 26 ADD C50/60 0.34 1000 300 0.0
0.3x0.3
26/ 26 26 27 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
26/ 27 26 27 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
27/ 27 27 28 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
27/ 28 27 28 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
28/ 28 28 29 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
28/ 29 28 29 ADD C50/60 0.45 1000 300 0.0
0.3x0.3
29/ 29 29 30 ADD C50/60 0.29 1000 300 0.0
0.3x0.5
29/ 30 29 30 ADD C50/60 0.29 1000 500 0.0
0.3x0.5
30/ 30 30 31 ADD C50/60 0.30 1000 500 0.0
0.5x0.5
30/ 31 30 31 ADD C50/60 0.30 1000 500 0.0
0.5x0.5
31/ 31 31 32 ADD C50/60 0.11 1000 500 0.0
0.5x0.421
31/ 32 31 32 ADD C50/60 0.11 1000 421 0.0
0.5x0.421
32/ 32 32 33 ADD C50/60 0.11 1000 421 0.0
0.421x0.3
32/ 33 32 33 ADD C50/60 0.11 1000 300 0.0
0.421x0.3
33/ 33 33 34 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
33/ 34 33 34 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
34/ 34 34 35 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
34/ 35 34 35 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
35/ 35 35 36 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
35/ 36 35 36 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
36/ 37 37 38 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
36/ 38 37 38 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
37/ 38 38 39 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
37/ 39 38 39 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
38/ 39 39 40 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
38/ 40 39 40 ADD C50/60 0.12 1000 300 0.0
0.3x0.3
39/ 40 40 41 ADD C50/60 0.11 1000 300 0.0

0.3x0.421
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39/ 41 40 41 ADD C50/60 0.11 1000 421 0.0
0.3x0.421

40/ 41 41 42 ADD C50/60 0.11 1000 421 0.0
0.421x0.5

40/ 42 41 42 ADD C50/60 0.11 1000 500 0.0
0.421x0.5

41/ 42 42 43 ADD C50/60 0.30 1000 500 0.0
0.5x0.5

41/ 43 42 43 ADD C50/60 0.30 1000 500 0.0
0.5x0.5

42/ 43 43 1 ADD C50/60 0.29 1000 500 0.0
0.5x0.3

42/ 1 43 1 ADD C50/60 0.29 1000 300 0.0
0.5x0.3

43/ 42 42 1 ADD C50/60 0.29 1000 500 0.0
0.5x0.3

43/ 1 42 1 ADD C50/60 0.29 1000 300 0.0
0.5x0.3

44/ 29 29 31 ADD C50/60 0.29 1000 300 0.0
0.3x0.5

44/ 31 29 31 ADD C50/60 0.29 1000 500 0.0
0.3x0.5

45/ 43 43 44 ADD C50/60 0.33 1000 500 0.0
0.5x0.433

45/ 44 43 44 ADD C50/60 0.33 1000 433 0.0
0.5x0.433

46/ 44 44 45 ADD C50/60 0.34 1000 433 0.0
0.433x0.367

46/ 45 44 45 ADD C50/60 0.34 1000 367 0.0
0.433x0.367

47/ 45 45 46 ADD C50/60 0.33 1000 367 0.0
0.367x0.3

47/ 46 45 46 ADD C50/60 0.33 1000 300 0.0
0.367x0.3

48/ 30 30 47 ADD C50/60 0.33 1000 500 0.0
0.5x0.433

48/ 47 30 47 ADD C50/60 0.33 1000 433 0.0
0.5x0.433

49/ 47 47 48 ADD C50/60 0.34 1000 433 0.0
0.433x0.367

49/ 48 47 48 ADD C50/60 0.34 1000 367 0.0
0.433x0.367

50/ 48 48 49 ADD C50/60 0.33 1000 367 0.0
0.367x0.3

50/ 49 48 49 ADD C50/60 0.33 1000 300 0.0

0.367x0.3
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Support name

List of nodes

Support conditions

ADD_Spring_8+ 8 KX=5880.00 (kN/m) +
ADD_Spring_43 3043 K7=19038.93 (kN/m)
ADD_Spring_44 44 47 KZ7=20110.72 (kN/m) +
ADD_Spring_45 45 48 KZ7=20110.72 (kN/m) +
ADD_Spring_46 46 49 K7=10038.93 (kN/m) +
ADD_Spring 31 3142 KZ=12354.10 (kN/m) +
ADD_Spring_32 3241 KZ=6708.20 (kN/m) +
ADD_Spring_33 3340 KZ7=7020.00 (kN/m) +
ADD_Spring_34 34 39 KZ7=7020.00 (kN/m) +
ADD_Spring_35 3538 KZ7=7020.00 (kN/m) +
ADD_Spring_36 36 37 UX KZ=3480.00 (kN/m) +
ADD_Spring_1+ 1 KX=7415.48 (kN/m) +
ADD_Spring_29- 29 KX=7415.48 (kN/m) -
ADD_Spring_2+ 2 KX=9000.00 (kN/m) +
ADD_Spring_28- 28 KX=9000.00 (kN/m) -
ADD_Spring_3+ 3 KX=9000.00 (kN/m) +
ADD_Spring_27- 27 KX=9000.00 (kN/m) -
ADD_Spring_4+ 4 KX=7880.00 (kN/m) +
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ADD_Spring_26- 26 KX=7880.00 (kN/m) -
ADD_Spring_5+ 5 KX=6750.00 (kN/m) +
ADD_Spring_25- 25 KX=6750.00 (kN/m) -
ADD_Spring_6+ 6 KX=6740.00 (kN/m) +
ADD_Spring_24- 24 KX=6740.00 (kN/m) -
ADD_Spring_7+ 7 KX=6750.00 (kN/m) +
ADD_Spring_23- 23 KX=6750.00 (kN/m) -
ADD_Spring_22- 22 KX=5880.00 (kN/m) -
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Schéma zatazenia LM71 (a=1,21) a SW/2

| | ‘ Tvk=1 50kN/m

SWi2 15000
Qvk=250kN*o Qvk=250kN*a Quk=250kN*o Qvk=250kN*o
qvk=80kN/m*o. qvk=80kN/m*q.
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Autodesk Robot Structural Analysis Professional 2011

Author: Ing Rastislav Schreiber File: ServiceMin ULS.rtd
Address: Project: 14311-Chomutov-Trebusice-most v
km56.239

View - Cases: 1 (LM71-1)
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View - Cases: 2 (LM71-2)
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Author: Ing Rastislav Schreiber
Address:
km56.239
View - Cases: 3 (LM71-3)
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Author: Ing Rastislav Schreiber
Address:

km56.239

View - Cases:
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Author: Ing Rastislav Schreiber File: ServiceMin ULS.rtd
Address: Project: 14311-Chomutov-Trebusice-most v
km56.239
View - Cases: 8 (SUR-L)
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Author: Ing Rastislav Schreiber

Address:

km56.239

View - Cases: 1
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Author: Ing Rastislav Schreiber File: ServiceMin_ ULS.rtd
Address: Project: 14311-Chomutov-Trebusice-most v
km56.239
View - Cases: 12 (T)
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Author: Ing Rastislav Schreiber File: ServiceMin_ ULS.rtd
Address: Project: 14311-Chomutov-Trebusice-most v
km56.239
View - Cases: 14 (CF-LM71)
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Author: Ing Rastislav Schreiber File: ServiceMin ULS.rtd
Address: Project: 14311-Chomutov-Trebusice-most v
km56.239

View - Cases: 20 (SW2-2)
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Author: Rastislav Schreiber
Address:

File: ServiceMin_SLS.rtd
Project: Template

View - Cases:‘ 22 (CF-SW2)
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Service Min - SLS — Hodnoty zatazeni

- Cases: 1to14 19t022

Case Case name Nature Load type List Load values

1 LM71-1 live uniform load 8to21 PZ=-60.00(kN/m) projected

2 LM71-2 live uniform load 8to21 PZ=-60.00(kN/m) projected

2 LM71-2 live uniform load 45t050 PZ=-30.00(kN/m) projected

3 LM71-3 live uniform load 8to14 PZ=-60.00(kN/m) projected

3 LM71-3 live uniform load 45t047 PZ=-30.00(kN/m) projected

4 EL-V dead uniform load 45t050 PZ7=-69.00(kN/m) projected

4 EL-V dead uniform load 31to40 PZ=-19.50(kN/m) projected

5 EL-VDOC dead uniform load 8to21

45t050

6 EL-H-L dead trapezoidal load (2p) 6 PX2=35.00(kN/m) PX1=44.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 7 PX2=23.00(kN/m) PX1=35.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 1 PX2=78.00(kN/m) PX1=87.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 2 PX2=70.00(kN/m) PX1=78.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 3 PX2=61.00(kN/m) PX1=70.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 4 PX2=52.50(kN/m) PX1=61.00(kN/m) X2=1.00
X1=0.0 global projected relative

6 EL-H-L dead trapezoidal load (2p) 5 PX2=44.00(kN/m) PX1=52.50(kN/m) X2=1.00
X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 28 PX2=-87.00(kN/m) PX1=-78.00(kN/m)
X2=1.00 X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 27 PX2=-78.00(kN/m) PX1=-70.00(kN/m)
X2=1.00 X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 26 PX2=-70.00(kN/m) PX1=-61.00(kN/m)
X2=1.00 X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 25 PX2=-61.00(kN/m) PX1=-52.50(kN/m)
X2=1.00 X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 24 PX2=-52.50(kN/m) PX1=-44.00(kN/m)
X2=1.00 X1=0.0 global projected relative

7 EL-H-R dead trapezoidal load (2p) 23 PX2=-44.00(kN/m) PX1=-35.00(kN/m)
X2=1.00 X1=0.0 global projected relative
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Author: Rastislav Schreiber

File: ServiceMin_SLS.rtd

Address: Project: Template

7 EL-H-R dead trapezoidal load (2p) 22 PX2=-35.00(kN/m) PX1=-23.00(kN/m)
X2=0.0(m) X1=0.0(m) global not project.
absolute

8 SUR-L live uniform load 1to8 PX=30.00(kN/m) projected

9 SUR-R live uniform load 21t028 PX=-30.00(kN/m) projected

10 BAL dead uniform load 8to21 PZ=-16.00(kN/m) projected

45t050

11 SW dead self-weight 1to50 PZ Negative Factor=1.00

12 T live nodal force 15 FX=73.72(kN)

13 LI live uniform load 15t021 PZ=-10.79(kN/m) projected

13 LI live uniform load 8to14 PZ=-10.79(kN/m) projected

14 CF-LM71 live uniform load 8to21 projected

19 SW2-1 live uniform load 8to21 PZ=-51.72(kN/m) projected

20 SW2-2 live uniform load 8to14 PZ=-51.72(kN/m) projected

20 SW2-2 live trapezoidal load (2p) 15 PZ72=-51.72(kN/m) PZ1=-51.72(kN/m)
X2=0.60(m) X1=0.0(m) global projected
absolute

21 SW2-3 live uniform load 8to14 PZ=-51.72(kN/m) projected

22 CE-SW2 live uniform load 8to21 projected




Kapitola 4

Kombinacie zat'azovacich stavov




Autodesk Robot Structural Analysis Professional 2011
Author: Ing Rastislav Schreiber
Address:

File: ServiceMin_ULS.rtd
Project: 14311-Chomutov-Trebusice-most v km56.239

Service Min - Kombinacie SLS - Charakteristické

Combinations Name Definition
23 LM71-1_VH_SLS-CH (1+445+10+11+13+14)*1.00+(6+7)*0.55+(8+9)*0.33
24 LM71-2_VH_SLS-CH (2+4+5+10+11+13+14)*1.00+(6+7)*0.55+(8+9)*0.33
25 LM71-3_VH_SLS-CH (3+4+5+10+11+13+14)*1.00+(6+7)*0.55+(8+9)*0.33
26 LM71-1_Vh_SLS-CH (1+4+5+10+11+13+14)*1.00
27 LM71-2_Vh_SLS-CH (2+4+5+10+11+13+14)*1.00
28 LM71-3_Vh_SLS-CH (B3+4+5+10+11+13+14)*1.00
29 LM71-1_VH_T_SLS-CH (1+445+10+11+13+14+12)*1.00+6*0.55+(7+8)*0.33
30 LM71-2_VH_T_SLS-CH (2+4+45+10+11+13+14+12)*1.00+6*0.55+(7+8)*0.33
31 LM71-3_VH_T_SLS-CH (3+4+45+10+11+13+14+12)*1.00+6*0.55+(7+8)*0.33
32 LM71-1_vH_T_SLS-CH (1+4+5+10+114+12)*1.00+6*0.55+(7+8)*0.33
33 LM71-2_vH_T_SLS-CH (2+4+5+10+11+12)*1.00+6*0.55+(7+8)*0.33
34 LM71-3_vH_T_SLS-CH (3+4+5+10+11+12)*1.00+6*0.55+(7+8)*0.33
35 vHI1-ULS (4+5+10+11)*1.00+(6+7)*0.55+(8+9)*0.33
36 vh2-ULS (4+5+10+11)*1.00+6*0.55+(7+8)*0.33

Service Min — Kombinacie SLS-Kvazi Stale

Combinations Name Definition

23 VHI1_SLS-QP (4+5+10+11)*1.00+(6+7)*0.55
24 VH2_SLS-QP (4+5+10+11)*1.00+6*0.55
25 Vh3_SLS-QP (4+5+10+11)*1.00
26 vH4_SLS-QP (4+5+10+11)*1.00+(6+7)*0.60
27 vH5_SLS-QP (4+5+10+11)*1.00+6*0.60
Service Min - Kombinacie ULS

- Cases: 23t045 67t087

Combinations Name Definition

23 LM71-1_VH_ULS_a 1#2.11+(4+5+10+11)*1.35+(6+7)*0.80+(8+9) *0.40+(13+14)*1.16
24 LM71-1_VH_ULS_b 1%2.63+(4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.40+(13+14)*1.45
25 LM71-2_VH_ULS_a 2%2.11+(4+5+10+11)*1.35+(6+7)*0.80+(8+9)*0.40+(13+14)*1.16
26 LM71-2_VH_ULS_b 2%2.63+(4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.40+(13+14)*1.45
27 LM71-3_VH_ULS_a 3%#2, 11+(4+5+10+11)*1.35+(6+7)*0.80+(8+9)*0.40+(13+14)*1.16
28 LM71-3_VH_ULS_b 3%2.63+(4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.40+(13+14)*1.45
29 LM71-1_Vh_ULS_a 1#2.11+(4+5+10+11)*1.35+(6+7)*0.20+(13+14)*1.16
30 LM71-1_Vh_ULS_b 1#2.63+(4+5+10+11)*1.15+(6+7)*0.20+(13+14)*1.45
31 LM71-2_Vh_ULS_a 2%2 11+(4+5+10+11)*1.35+(6+7)*0.20+(13+14)*1.16
32 LM71-2_Vh_ULS_b 2%2.63+(4+5+10+11)*1.15+(6+7)*0.20+(13+14)*1.45
33 LM71-3_Vh_ULS_a 3#2.11+(4+5+10+11)*1.35+(6+7)*0.20+(13+14)*1.16
34 LM71-3_Vh_ULS_b 3%2.63+(4+5+10+11)*1.15+(6+7)*0.20+(13+14)*1.45
35 LM71-1_VH_T _ULS_a 1#2.11+(4+5+10+11)*1.35+6*0.80+7*0.33+8*0.40+(13+14+12)*1.16
36 LM71-1_VH_T ULS_b 1#2.63+(4+5+10+11)*1.15+6*0.68+7*0.33+8%0.40+(13+14+12)*1.45
37 LM71-2_VH_T ULS_a 2%2 11+(4+5+10+11)*1.35+6*0.80+7*0.33+8*0.40+(13+14+12)*1.16
38 LM71-2_VH_T _ULS_b 2%2.63+(4+5+10+11)*1.15+6*0.68+7%0.33+8*0.40+(13+14+12)*1.45
39 LM71-3_VH_T _ULS_a 3%2. 11+(4+5+10+11)*1.35+6*0.80+7%0.33+8*0.40+(13+14+12)*1.16
40 LM71-3_VH_T _ULS_b 3%2.63+(4+5+10+11)*1.15+6*0.68+7%0.33+8*0.40+(13+14+12)*1.45
41 LM71-1_vH_T ULS 1*#0.50+(4+5+10+11)*1.00+6*0.80+7*0.33+8*0.40+12*1.45
42 LM71-2_vH_T _ULS 2%0.50+(4+5+10+11)*1.00+6*0.80+7*0.33+8*0.40+12*1.45
43 LM71-2_vH_T _ULS 3%#0.50+(4+5+10+11)*1.00+6*0.80+7%0.33+8*0.40+12*1.45
44 vH1-ULS (4+5+10+11)*1.00+(6+7)*0.80+(8+9)*0.40
45 vh2-ULS (445+10+11)*1.00+6*0.80+7*0.33+8*0.40
67 SW/2-1_VH_ULS_a 19%1.81-H4+5+10+11)*1.35+(6+7)*0.80+(8+9)*0.67+(13+22)*1.00
68 SW/2-1_VH_ULS_b 19%2.18-H4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.67+(13+22)*1.20
69 SW/2-2_VH_ULS_a 20*1.81H4+5+10+11)*1.35+(6+7)*0.80+(8+9)*0.67+(13+22)*1.00
70 SW/2-2_VH_ULS_b 20%2. 18+H4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.67+(13+22)*1.20
71 SW/2-3_VH_ULS_a 21%1.81H4+5+10+11)*1.35+(6+7)*0.80+(8+9)*0.67+(13+22)*1.00
72 SW/2-3_VH_ULS_b 21%2. 18H4+5+10+11)*1.15+(6+7)*0.68+(8+9)*0.67+(13+22)*1.20
73 SW/2-1_Vh_ULS_a 19%1.81+(4+5+10+11)*1.35+(6+7)*0.20+(13+22)*1.00
74 SW/2-1_Vh_ULS_b 19%2.18+(4+5+10+11)*1.15+(6+7)*0.20+(13+22)*1.20
75 SW/2-2_Vh_ULS_a 20%1.81+(4+5+10+11)*1.35+(6+7)*0.20+(13+22)*1.00
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File: ServiceMin_ULS.rtd

Address: Project: 14311-Chomutov-Trebusice-most v km56.239
76 SW/2-2_Vh_ULS_b 20%2.18+(4+5+10+11)*1.15+(6+7)*0.20+(13+22)*1.20
77 SW/2-3_Vh_ULS_a 21%1.81+(4+5+10+11)*1.35+(6+7)*0.20+(13+22)*1.00
78 SW/2-3_Vh_ULS_b 21%2.18+(4+5+10+11)*1.15+(6+7)*0.20+(13+22)*1.20
79 SW/2-1_VH_T_ULS_a 19%1.814+(4+5)*1.15+6*0.80+7%0.33+8%0.67+(10+11)*1.35+(13+22)*1.00+
12¥1.10
80 SW/2-1_VH_T_ULS_b 19%2.18+(4+5)*1.35+6%0.68+7%0.33+8%0.67+(10+11)*1.15+(13+22)*1.20+
12%1.30
81 SW/2-2_VH_T _ULS_a 20%1.81+(4+5)*1.15+6%0.80+7%0.33+8*%0.67+(10+11)*1.35+(13+22)*1.00+
12¥1.10
82 SW/2-2_VH_T_ULS_b 20%2.18+(4+5)*1.35+6%0.68+7%0.33+8*%0.67+(10+11)*1.15+(13+22)*1.20+
12¥1.30
83 SW/2-3_VH_T_ULS_a 21#1.81+(4+5)*1.15+6%0.80+7%0.33+8*%0.67+(10+11)*1.35+(13+22)*1.00+
12*1.10
84 SW/2-3_VH_T_ULS_b 21%2.18+(4+5)*1.35+6%0.68+7%0.33+8*%0.67+(10+11)*1.15+(13+22)*1.20+
12¥1.30
85 SW/2-1_vH_T ULS 19*%0.50+(4+5+10+11)*1.00+6*0.80+7%0.33+8%0.67+12*%1.30
86 SW/2-2_vH_T ULS 20%0.50+(4+5+10+11)*1.00+6*0.80+7%0.33+8*%0.67+12*%1.30
87 SW/2-3_vH_T ULS 21*%0.50+(4+5+10+11)*1.00+6*0.80+7%0.33+8*%0.67+12*%1.30




Kapitola 5

Obalky vnatornych sil




Obélka ohybovych momentov (MSU)

Section MY [kNm] Load Case-Phase Face

1 95.28 LM71-1_Vh_ULS_b-Service Min Internal
1 -72.72 LM71-2 vH T ULS-Service Min External
14 334.36 LM71-2_Vh_ULS_b-Service Min Internal
14 -45.43 vH1-ULS-Service Min External
18 73.12 LM71-2_Vh_ULS_b-Service Min Internal
18 -184.63 SW/2-2 VH T ULS b-Service Min  External
22 -38.22 vh2-ULS-Service Min External
22 -254.43 LM71-1 VH T ULS b-Service Min  External
28 11.37 LM71-1_VH_T_ULS_b-Service Min  Internal
28 -31.55 vH1-ULS-Service Min External
38 21.37 LM71-3_VH_T_ULS_b-Service Min  Internal
38 4.1 vH1-ULS-Service Min Internal
45 136.76 LM71-1_Vh_ULS_b-Service Min Internal
45 -43.91 LM71-2 vH T ULS-Service Min External
48 150.13 LM71-1_VH_T_ULS_b-Service Min  Internal
48 -19.99 vH1-ULS-Service Min External

Obdlka ohybovych momentov od kvazistdlej kombinacie (MSP)

Section MY [kNm] Load Case-Phase Face

1 2.06 Vh3_SLS-QP-Service Min  Internal
1 -25.8 vH5 SLS-QP-Service Min  External
14 46.58 Vh3_SLS-QP-Service Min  Internal
14 -4.76 vH4 SLS-QP-Service Min  External
18 14.76 Vh3_SLS-QP-Service Min  Internal
18 -49.93 vH4 SLS-QP-Service Min  External
22 -12.12 Vh3_SLS-QP-Service Min  External
22 -49.81 vH4 SLS-QP-Service Min _ External
28 5.43 vH5_SLS-QP-Service Min  Internal
28 -15.4 vH4 SLS-QP-Service Min  External
38 7.84 vH5_SLS-QP-Service Min  Internal
38 1.69 Vh3 SLS-QP-Service Min  Internal
45 12.65 Vh3 SLS-QP-Service Min  Internal
45 -12.06 vH5 SLS-QP-Service Min  External
48 15.15 vH5_SLS-QP-Service Min  Internal

48 -4.73 vH4 SLS-QP-Service Min  External




Obdlka Smykovych sil (MSU)

Section FZ[kNm] Load Case-Phase Face
16 -17.8 vh2-ULS-Service Min External
16 -263.93 LM71-1 VH T ULS b-Service Min  External
17 -28.64 vh2-ULS-Service Min External
17 -352.94 LM71-1 VH T ULS b-Service Min  External
22 233.05 LM71-1_VH_T_ULS b-Service Min  Internal
22 61.88 vh2-ULS-Service Min Internal
23 205.59 LM71-1_VH_T_ULS_b-Service Min  Internal
23 47.61 vh2-ULS-Service Min Internal
31 -23.57 vh2-ULS-Service Min External
31 -157.63 LM71-2 VH T ULS b-Service Min  External
48 42.45 vH1-ULS-Service Min Internal
48 -261.02 LM71-1 VH T ULS b-Service Min  External
49 38.57 vH1-ULS-Service Min Internal
49 -171.28 LM71-2 VH T ULS b-Service Min  External




14311-Chomutov-Trebusice-most v km56.239

Job No. 14311

OC1 4.5x3.1
Bending Moment Design EN1992-1-1-04
12/04/2014
h c1 c2 n1 fia Ast n2 fi.2 As2 fi.st
Bar (mm) [(mm) |(mm)]| (mm) |(pcs/m)|(mm)]|(mm2m)]|(pcs/m)|(mm)]|(mmm)| (mm) | n
1 300(1000 45 45 10 16 2011 10 16 2011 12113
14| 350]|1000| 45 45 10| 20 3142 10 12 1131 12
16| 350]|1000| 45 45 10| 20 3142 10 12 1131 12
17| 350[1000| 45 45 10| 20 3142 10 12 1131 12
18| 350]|1000| 45 45 5| 20 1571 10| 20 3142 12
22| 300[1000| 45 45 10| 20 3142 10 12 1131 12
23| 300|1000| 45 45 10| 20 3142 10 12 1131 12
28| 300[1000| 45 45 10| 16 2011 10 16 2011 12
31| 500[1000| 45 45 10 16 2011 10 12 1131 12
38| 300[1000| 45 45 10| 16 2011 10 12 1131 12
45| 500(1000| 45 45 10 12 1131 10 16 2011 12
48| 500([1000| 45 45 10| 16 2011 10 12 1131 12
49| 433|1000| 45 45 10 16 2011 10 12 1131 12
h -Vys$ ka prierezu
i=1.n b -S irka prierezu (1m)
¢, -Nominalne krytie t ahany povrch
) c,-Nomindlne krytie tlaC eny povrch
f§vi:= T n1<1>0 ¢1—Pr?emert'aljanej.vylstuive
1 1 ¢ ,-Priemer tlal enej vystuz e
10000000 otherwise ¢ i -Priemer pried nej vystuz e
n, - Pol et pritov t ahany povrch (na 1m)
Be=h-mm  Bi=bemm  gi=c - mn o= Cy - M n,- Poc et pritov tla¢ eny povrch (na 1m)
2 2 A, - Plocha t ahanej vystuz e (na 1m)
A= Ast I Q= Ay i Aci =hih "1’)&’5‘": El‘ A,- Plocha tla¢ enej vystuz
9 j vystuz e (na1m)
Qu=01 - mn Qo =¢,- mn D=0 - mm e¢ -Excentricita normalovej sily
d -U&inna vys ka prierezu
o Y z,-Rameno t' ahanej vystuZ e
dp=cp + Tl oy dy=copt Tl + 0y d;i=h —d; 7,-Rameno tla¢ enej vystuz e

Zli =0.5- 1’11 - dzi

7 =

1

0.5-h. +d.
i



MEd MEk
Bar (kNm) |NEd(kN)| (kNm) NEk (kN) I ved (kN) Load Case
1 72.72 106 25.8 81.133 109.53|LM71-2 vH T ULS
14 334.4 167.8 46.58 17.734 INS LM71-2 Vh ULS b
16 [N S NS NS NS 263.93|NS
17 NS NS NS NS 352.94 NS
18 184.6 205.2 49.93 51.97 441.94|SW/2-2 VH T ULS
22 254 .4 514.2 49.81 60.432 233.05|LM71-1 VH T ULS
23|Ns NS NS NS 205.59 |NS |
28 111.4 537.1|NS NS NS LM71-1 VH T ULS
31{Ns NS NS NS 157.63 |NS |
38 21.37 49.03 7.84| 50.808 NS LM71-3 VH T ULS
45 43.91 -8.05 12.06 -3.107 INS LM71-2 vH T ULS
48 150.1 22.22 15.15 0.6325 261.02(LM71-1 VH T ULS
49 NS NS NS NS 171.28 NS
Mpg,4-Ohybovy moment od zat’ az enia MSU
Ng4 -Normdlova sila od zat' aZ enia MSU
Mg, -Ohybovy moment od zat' aZ enia MSP
N -Normalova sila od zat' aZ enia MSP
Vystuz : Ved - S mykova sila od zat’ az enia MSU

Charakteristicka medzaklzu f,, := fyk MPa

Navrhova pevnost’ vystuze f, :=

Ys_sleel = LIS
E; :=200GP:
yd - E,

fix

Y s_steel

€.,2-Pomerné pretvorenie beténu
v. -Parcidlny faktor spol ahlivosti beténu
0, - Sucinitel dlhodobej pevnosti betdnu v tlaku

n  -Sucinitel tlakovej pevnosti betdnu
A -St¢initel definujuci efektivnu vys ku tla¢ enej zény beténu

f.,;, -Navrhova pevnost beténu v tlaku

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

Priemerna hodnota pevnosti betonu v tlaku po 28 dri och T~

Charakteristicka valcova pevnost’ beténu v tlaku /&m;: —_

2
mm

me

N
ck

mm



1

Sadinitel’ veku beténu B_ (1) :=e t Eq3.1

Priemerna hodnota pevnosti beténu v tlaku v zavislosti od veku £ (1) := Bo(t) - £, EQ 3.1

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

f
fclm(fck’fcm) = |1« -

fy) = |fom (O =8

, N
if o < 50—

mm

£
212 1m 1+ | 2| 2 otherwise
10 2

N
foiml(Fogr forn) = 4.072- ——

mm

if 3<t<28

mm

fy otherwise

Charakteristickd pevnost’ betionu v tlaku v zvislosti od veku f, (28, f,.fy) = 50.000- MPa

)= a1 if t<28

o «— E otherwise

Bcc( t) “ ! fclm(fck s fcm)

> fem» 20) = 3.925- MPa



2
mm
fom ——
v . M N N
Modul pruz nosti beténu: Ecm(fcm) :=22-1000-
10 mm2
Eem(fem) = 37658.937- MPa
G A fom (O
Modul pruz nosti beténu v zavislosti od veku: Ecm_(t, f,,) := p
cm

35 .
8Cu1(fcksfcm) = 1000 if fck < 50—2
mm
4
98 fem
N
ITlITl2
2.8+ 21-
100 )
1000 otherwise
N
ealfy) = |.002 if fy < 50—
mm2
.53
f,
085-| —<_ _50
ITlITl2
002+ 1000 otherwise
N
een(fa) = |.0035 if fy < 50—
mm2
4
90 — fck
N
ITlITl2
35~ 7
1
.0026+ 100(())0 otherwise
. N
eas(f) = |.00175 if fy < 50—
mm2
fck 4
-50
N
ITlITl2
S50z
4
00175+ 100(;) otherwise

3
J 'Ecm(fcm) Eq 3.5



. N
ecua(fa) == |.0035 if fy < 50—
mm2
4
90 — fck
N
mm2
T
.0026+ otherwise
1000
VpO<C 3 ’ 2 fck
Vypo¢ tova pevnost’ beténuv tlaku f == o, - — Eq3.15
Y

(X‘CCE 0.8: Y = 1.5

fClk—-OS(ka’ me) =.7 fclm(fck’ fcm) Eq 3.16

f. fu,f.
Vypot tova pevnost’ betonu v tlaku f(fy, f.y) = o - M
e
oy =1



Kapitola 6

Posudenie prierezov namahanych tlakom za ohybu (MSU)




14311-Chomutov-Trebusice-most v km56.239 Job No. 14311

0C1 4.5x3.1

Bending Moment Design EN1992-1-1-04

12/04/2014

(=] Reference:C:\Program Files\ABM ADD Automation Menu\Output\14311_0OC1 4.5x3.1\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R)

Ere

h:=h b:=b ¢ =g ¢y =Gy i=1.n n -Poc et posudzovanych pritov

Agy = Agg Ay =Asy Aci =hi-bj
¢q1:=04 0y=0, Pt =0t
¢
d ¢, + i + 0 ¢2i
T 2 i dy =y + + 0t
I I 2
z1i =0.5-hj - d2i z2i :=-0.5-hj + d;
hj
eo (=max| — ,20mm
i 30
Mge= Mgq kN-m Ngd, = Ngq kN
Med, == Med, + |NEdi~eoi|
MATERIALOVE CHARAKTERISTIKY:
BETON: lifck —50-MPa
‘ecu3(fck) = 0.003496
YC = 1.5
O = 0.85
fcd =28.333-MPa
Mfq) = |8 if fy <s0 -
mm
N
{fck - 50 5 J
8- AN LA otherwise
N
400-
2
mm

VYSTUZ : B500B

_ 5 Mp=
fyd = 434.8-MPa ES =2X10"-MPze
Vo =115 eyd = 0.002174

n(fck) =1 if fy <50

h -Vy$ka prierezu
b -Sirka prierezu (1bm)
< -Krytie vystuz e pri t ahanom vlakne

< -Krytie vystuz e pri tla¢ enom vldkne

MEd -Navrhova hodnota momentu od zat’ az enia
Ngg -Ndvrhova hodnota normélovej sily od zat azZ enia
04 -Priemer t ahovej vystuz e

0, -Priemer tlakovej vystuz e

0ot -Priemer prie¢ nej vystuz e

-Poc et pritov t ahovej vystuz e na 1bm

- Poc et prutov tlakovej vystuz e na tbm

A,- Plocha t ahovej vystuz e na tbm

A,- Plocha tlakovej vystuz e na 1tbm

-Minimalna vystrednost’ tlakovej sily

d -U&innd vy3 ka prierezu

z, -Rameno vnutornych sil

z, -Rameno vnutornych sil

fek -Charakteristickd valcova pevnost’ betdnu v tlaku

€ -Pomerné pretvorenie beténu v tlaku

cu3
Ye -Suc initel' spol ahlivosti beténu

(. -Sucinitel' dlhodobej spol ahlivosti beténu

N -Sucinitel tlakovej pevnosti beténu

A -Sucinitel definujuci efektivnu vys ku tla¢ enej

z6ny beténu
fed -Navrhova pevnost’ beténu v tlaku

2
mm

N
fck — 50 5
mm

e otherwise

200-
mm

fyk -Charakteristickd pevnost’ vystuz e vt ahu
Eg -Modul pruz nosti vystuz e

Y -Suc initel spol ahlivosti vystuz e

fyd -Ndvrhova pevnost’ vystuz e v t' ahu

Eyd -Pomerné pretvorenie vystuz e v t' ahu



VYPOC ET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

£cu3(fck) e £cug(fck)
£cug(fck) * €yd bal2 £cu3(fck) ~&yd

Sbalr = 0-617 Sbalz = 2-644

NRdbal, = M(Fek)-Epan bi di-n (fex) feq + (Aszi - As1i) fyg

Cbalt =

Vystrednost; := if(NRdbal. < |NEd.| ,"ERROR" , "Velkd vystrednost”)
I I

Ak je "Vel kd vystrednost'", o s1=fyd

Ak je "ERROR" o s1<fyd a tento vypoc et neplati
POSUDENIE:

|NEdi| - Aszi'csz + As1i'fyd

8cu3(fck) ' 2\ (fck) -bi'm (fck) fed ) dzi
:=root T ’
’\(ASIQZIIK roo |NEdi|_Aszi‘Gsz+AS1i‘fyd S 652 (¢

Mfek) -bin(fek) Fed

S2

Gszi =1lo if Gszi

<o

o, -Napatie v tlac enej vystuz i
fyd if GSZ > fyd s2
i x -Poloha neutralnej osi

o, otherwise NRgbal"Normalova sila na medzi vel kej a malej vystrednosti

1 P .
NIRd -Moment na medzi Unosnosti

|NEdi| - Aszi'Gszi + As1i'fyd
k(fck) ‘bim (fck) “fed

OHYBOVY MOMENT NA MEDZI UNOSNOSTI:

Xj =

Utilization =
Bar|x (mm) \ 52 (Mpa)| Mgp(kN*m) | Mgo(kN*m) |Utilization Result
1 0.043 0.0 74.8 204.4 36.6% OK
14 | 0.066 32.3 337.7 379.4 89.0% OK
16 | 0.060 0.0 0.0 359.1 0.0% OK
17 | _0.060 0.0 0.0 359.1 0.0% OK
18 | 0.039 0.0 188.7 215.3 87.7% OK
22 | 0.077 125.0 264.7 338.0 78.3% OK
23 | 0.060 0.0 0.0 290.8 0.0% OK
28 | 0.062 0.000 122.1 250.8 48.7% OK
31 | 0.039 0.000 0.0 368.5 0.0% OK
38 | 0.041 0.000 22.4 199.5 11.2% OK
45| 0.022 0.000 441 211.5 20.8% OK
48 | 0.040 0.000 150.6 373:4 40.3% OK
49 | 0.039 0.000 0.0 310.0 0.0% OK

Os» Mty Mgg
bar x Result
1000000 1000 1000



REKAPITULACIA NAVRHU:

Tension steel / 1m Compression steel /1m

Bar | n1 (pcs/im) | fi.1 (mm) [As1 (mm?m)| n2 (pcs/im) | fi.2 (mm) |As2 (mm?¥m)

1 10 16 2010.62 10 16 2010.62
14 10 20 3141.59 10 12 1130.97
16 10 20 3141.59 10 12 1130.97
17 10 20 3141.59 10 12 1130.97
18 5 20 1570.8 10 20 3141.59
22 10 20 3141.59 10 12 1130.97
23 10 20 3141.59 10 12 1130.97
28 10 16 2010.62 10 16 2010.62
31 10 16 2010.62 10 12 1130.97
38 10 16 2010.62 10 12 1130.97
45 10 12 1130.97 10 16 2010.62
48 10 16 2010.62 10 12 1130.97
49 10 16 2010.62 10 12 1130.97

(bar nt, ¢t Atg, nty o, Atsz)



Kapitola 7

Posudenie prierezov na medzny stav Sirky trhlin (MSP)




14311-Chomutov-Trebusice-most v km56.239 Job No. 14311

0C1 4.5x3.1

Crack Width Check in accordance with En1992-1-1 7.3.4

12/04/2014

(=] Reference:C:\Program Files\ABM ADD Automation Menu\Output\14311_0OC1 4.5x3.1\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R)

Ere

MATERIALOVE CHARAKTERISTIKY:

Vek beténu |t i= 28 days Charakteristickd medza klzu vystuz e fyk = 500 MPa
Sucinitel dotvarovania (@ := 1.5 E; =200 GP:
Eg
o =————(1+d) Suc initel normdlovej sily [k ==1.5
e 1
Ecm(fcm)"9
VYPOC ET S iRKY TRHLIN: Bar kt Doba trvaniazat'azenia
1 04 long
Asi Ascomi 14 0.4 long
p. = Py = 16 0.4 long
1 . 1 .
b; dei b dei 17 04 long
18 04 long
As_min-0¢ = ko-kfoy opp Ay 22 04 long
N 23 04 long
3 Ed, 28 04 long
Oc. T om 31 04 long
L 38 04 long
45 04 long
hl(h) :=if(h < 1000,h, 1000 48 04 long
49 04 long
GS = fyk X
hi=—
fct_eff (t):= fctm_(fck’ fem: t) " m

Charakteristicka pevnost’ beténu vt ahu v € ase i off(t) =4.072MPa

k(h) .= |1 if h <300
1 —h-.0004375 if 300<h < 80C

.65 otherwise

k(i) = 4] 1-
k;h,

—f (t)
hl(h) ct_eff

Poloha neutralnej osi prierezu bez trhlin g -0 @ 0

him)2
b. 5 + bi-de'-(oce - 1)-(pi-dei+ pzi-dzi)

1

bh.m+ bi-dei-(oce - 1)-(pi + pz)

i

Xuncrackedi =



Moment zotrvad nosti prierezu bez trhlin 1
i

2
B;m P P
Iy = bi' 2 + bi-him- 5 Xuncrackedi + (ae - 1)'|:|:Asi'(dei ~ Xuncracked i) J + Ascomi'("uncrackedi - d2i> J

Ohybovy moment na medzi vzniku trhlin M,

L.
i

hem =X, heracked )

i

Mcri = fct_eff - (

Poloha neutrdlnej osi prierezu s ohybovou trhlinou:

dy.
K =—0.-(p. + + 0c2- + 2+2-0c- +py—
g = (pi p2i> e (pi p2i> e’| Py 92i d
¢
X =Kpde
1 1
b %, 3
MU 2 2
Ic_transformedi'_ 3 + O‘e'p2i'bi'dei'(xci - d2i) + O‘e'pi'bi'dei'(dei - Xci)

Napitie v beténe pri t ahanom vldkne:

Me. = Mapp + NEkkNel
1 1 1
M, .. Ngk.
G —_— 1 1 p— 1 .
concrete .
I¢ transformed ; by h;m

Napaitie vo vystuz i pri t ahanom vlakne:

(de. - Xc) Nk,
o =6 o 1 1 _ 1
steel. *~ “concrete . e '
i i xCi bi-hi-m

Efektivna t' ahana plocha beténu:

h.m (him_ch
A :=mig —,2.5(h.m-d, \,————=|b. - A
c_effi 5 ( i eJ 3 i s
Ag.
Py off. = ——
eff. =
P-4 Ac_effi

Suc initel’ stdrz nosti vystuz e Ky = ¢ az.2
Suc initel' rozdelenia pomerného pretvorenia Ky :=0.5
K3:=34

Ky =428



Maximalna vzdialenost’ trhlin:

¢; 0,
St_max, =1 §;mm< 5'[Cnom. + o K3 Chom, + KKy Ky , I.B(him— Xc)
1 1 1 pp ff, i
- 1

) fct_eff (t)'(l + O pp_eff )

S

sm cm ~ E - E

Priemernd hodnota pomerného pretvorenia vystuz e

Priemernd hodnota pomerného pretvorenia betédnu medzi trhlinami

Eq7.9

Gsteeli

—e.  6—
cm; E

S

= m €

& sm,

Sirka trhliny Wki = i)‘[Mei > Mcri’sr_maxi'(ei) , 0j| Eq7.8

o steel | Crack Width

Bar|Mcr (kNm)| M Applied | concrete i)

M M (¢ (¢
t teel
[ cr e concrete stee Wk' 100 OJ

1000 1000 1000000 1000000



Kapitola 8

Posudenie prierezov namahanych Smykom za ohybu (MSU)




14311-Chomutov-Trebusice-most v km56.239 Job No. 14311

OC1 4.5X3.1

Ing Rastislav Schreiber AAAHHHH

(=] Reference:C:\Program Files\ABM ADD Automation Menu\Output\14311_0OC1 4.5x3.1\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R)

Ere

UZ ENIA:
0.18
CRdC =
Yc
2
k,::min[l+ Oo'"m,zj
i d.
l
NEdi
Op i=min ,0.2f4
1 . .
AS] .
_ 1
Pli = b d
l l
3
2 | Ja
Vain = 0.035: (ki) g MPa

VRdcmini = (Vmini + O'ISGCPi) . bi- d}
VRdmaxi =0.5- bi- di. ) 'fcd

i

0.33
St
——— | MPa+0.150,| b -d
MPa i t

1

VRdcl, = CRdc' ki. [

S MYKOVA ODOLNOST PRIEREZU BEZ S MYKOVEJ VYSTUZ E:

VRdCi:= VRdcmini lf VRdCi < VRdcmini
VRdmaxi lf VRdCi > VRdmaxi

VRde. otherwise
1



PRVKY SO S MYKOVYM VYSTUZ ENIM:

VPLYV NORMALOVEJ SILY

chi
Occwi =min| 1 + 7 ,1.25
cd

PODMIENKA PRE Ved < VRd_max_22

VRd_max_ZZi = OCCWi -0.3125-v 'fcd . bl.- d}

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22

VRd_max_45l, = acvvi -0.45-v 'fcd ’ bi ’ d}

VYPOC ET SKLONU TLAKOVEJ DIAGONALY 6

Ved .

| T . i
6, :=min| —, (0.5 asin| ——
i 4 VRd_max_45,

T
0.:=|22— if O
180 !

T
<2—
% 180

i

0, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY

Ochi Y 'fcd . bi‘ 09dl OCCW[, ) -de . bi, 09dl
if

Vi ma, = {m"(ei)+mj {’“"(e")+mj

0.000kN otherwise

> Vedi

NAVRH STRMEN OV A SPON (na 1000 x 1000mm)

s_links = 1000mm
Ved . s_links

ASW . =
i 1
09-d. fyq4 -
L t

0 if VRde,> |Vedi|

MINIMALNY STUPEN VYSTUZ ENIA (na 1000 x 1000mm)
Jek

Pa

0.08-

- MPa - bi- s_links

A =

sw_min .
i

Jk

A[?I"{)Vl. = max(Asw_min [’ASW l)



MAXIMALNA VZDIALENOST STRMEN OV A SPON:

Pozdl Z ny smer:
slmaxi = min(lS ) l.,30()nm)

Priec ny smer:
s2maxl. = 300mm

PRIDAVNA HLAVNA VYSTUZ :

¢, =min(0;.92)

AFsdi =0.5 Vedl. tan(e.)
1
AFsdl,
A =
s]l. f;vd
0 if VRde,> |Vedi|
Smykova ., | Navrhnutd |Vzdialenost | Vzdialenost , )
odolnost’ Min plocha Potrevbna plocha [strmeriovv spon v Prldavrja .
; . , . . |plochasSmyk.| °, ‘o . . hlavna Kontrola tlakovej
Prat| prvkovbez [Smyk.vystuze . Smyk. pozdlznom | priecnom L. ik ,
Smyk. vystuze | (mm2/m2) vystuze vystuze smere smere vystuz Aol ()
(kN) (i) || oo ) (mm) (mm2)
1 200 1131 0 1131 240 300.0 0 1012
14 256 1131 0 131 180 300.0 0 1223
16 235 1131 963 1131 180 300.0 751 1203
17 235 1131 1288 1288 180 300.0 1005 1203
18 212 1131 1612 1612 300 300.0 1258 1228
22 276 1131 0 131 180 300.0 0 1050
23 216 1131 0 1131 180 300.0 0 991
28 250 1131 o 1131 240 300.0 o 1062
31 247 131 0 1131 180 300.0 0 1849
38 193 1131 0 1131 180 300.0 0 1005
45 234 1131 0 1131 180 300.0 0 1857
48 250 1131 620 1131 180 300.0 743 1852
49 229 1131 0 1131 180 300.0 o 1564
0
0
0
0
0
0
0




Kapitola 9

Navrh vystuze kibového spoja (MSU)




a. Reinforcement to resist spalling

For this scenario the capacity of the concrete is ignored and it is assumed that all the shear forces shall be resisted by the
reinforcement. The reinforcement is determined to resist an enhanced shear force including, the shear force and 4% of
the axial force. The steel stress should not exceed, nor should the steel strain exceed .001 Hence it should be design for
N . .
Mild steel with fy := 200——(CIRA Guide 1 Section 3.5).
2

mm

Q
v) P (kN) Shear stress (kN)

529.45 134.271
Axial Force at ULS P, =PkN P, =529.45kN
Shearing stress of the rupture at connection: Y= V-kN

Enhanced shear force Venhanced =V + -04P,
A%
h d
Required links A= _chtaneed A =777 mm2

b. Bursting Resistance

The reinforcement that should resist the localised shear at the joint is calculated based on the Chapter 7 of Multi- Storey
Precast Concrete Frame Structures by K.S Elliot. The book specifies a check calculation to determine the additional
reinforcement to resist the lateral effect of bursting due to outward diffusion of force. The are of steel is calculated
based on the formula;

N Py§
Af/‘W:: 500_2 ’ Aburs = —f
mm 10~y
& =.7 Recommended coefficient Ym=-8 Partial safety factor for strength

P, =529.45kN Axial Force at ULS

required stirrups to resist the bursting Ay o= 852-mm2



Kapitola 10

Napatie v zakladovej Spare (MSU)




14311-Chomutov-Trebusice-most v km56.239 |J0b No. 14311
OC1 4.5x3.1
Ing Rastislay Schreiber | Daum [12/042014
Bar Reaction (kN) Case L nl n2
37 21.2 _M71-2_VH_T_ULS_b-Service Mir  1.85 10 20
38 429 _M71-2_VH_T_ULS_b-Service Min
39 43.04 _M71-2_VH_T_ULS_b-Service Min
40 43.17 _M71-2_VH_T_ULS_b-Service Min
41 41.35 _M71-2_VH_T_ULS_b-Service Min
42 76.3 _M71-2_VH_T_ULS_b-Service Min
43 118.1 _M71-2_VH_T_ULS_b-Service Min
44 124.92 _M71-2_VH_T_ULS_b-Service Min
45 124.69 _M71-2_VH_T_ULS_b-Service Min
46 62.02 _M71-2_VH_T_ULS_b-Service Min
30 125.67 _M71-2_VH_T_ULS_b-Service Min
31 75.44 _M71-2_VH_T_ULS_b-Service Min
32 39.84 _M71-2_VH_T_ULS_b-Service Min
33 40.5 _M71-2_VH_T_ULS_b-Service Min
34 39.09 _M71-2_VH_T_ULS_b-Service Min
35 37.67 _M71-2_VH_T_ULS_b-Service Min
36 17.97 _M71-2_VH_T_ULS_b-Service Min
47 143.17 _M71-2_VH_T_ULS_b-Service Min
48 153.02 _M71-2_VH_T_ULS_b-Service Min
49 81.13 _M71-2_VH_T_ULS_b-Service Min
Sirka zakladu: L=Lm
Priemerna dlzka elementu Lyve :=—
n
n
Suma reakcii pod lavou castou Funder_ Lfooting ™= Z (FlkN) Funder_Lfooting= 697690 kN
i=1
ny
Suma reakcii pod pravou castou Funder_Rfooting = Z (FlkN) Funder_Rfooting = 753500+ KN
i= ny;+1
F

under_Lfooting

Priemerne napatie v zakladovej spare Py 1.:= Pave 1. =377.130- —
- 2

m

L-1m

Funder_Rfooling

kN
Pyve R = 407.297" =
m

Pave_R = L-1m



RAMENO ZVISLEJ ZATAZOVACEJ SILY NA ZAKLADOVU SKARU.

753.5kN




Kapitola 11

Extrém deformacie od nahodilého zat'azenia (MSP)




Deformécia

- Case: 2 (LM71-2)

Node/Case

UZ (mm)

Case name

15/ 2

-3.07

LM71-2




Kapitola 12

Posudenie navrhu priecnej vystuze (MSU)




Ohybovy moment - MY,MYY (kNm/m) : 6 (V-ULS-b)

)y
154 E-R: . 283
201
-1.40 B:-3.v4 T17.18 -l4.23 - 2 sen T
5.4
224 B Fd . ose T 22
7.45
23 S 147 5.4 3T
B71
23 -4 k1. -]
1.68 13.87
Y. .1 3
238 14 147 5.4 3T
745
=24 1202 nse T4 Zz23
-1.40 g4 -T7. 18 B ] |24 [ F: ) TomE
201
2.3 .. o0 8BS 2.7
i i i i i
i—'x by’ 5+ g HITE LA s

Yy 10kMm
Max=0.14
Min=-122

5035
| [
. 5
21.00

10.50

oo

1050
2100

- -21.50
=

-52.50
-
[

MYY, (KNmfm)
Automatic direciion
Cames: 6 (W-ULSh)

'S E Y] |
ET-] w4z B2

ET] LT ] L]

- 108 777

=L -ooo R ]
g

=5 F1] LR ]

- 108 777

E1] LT ] L]

ET-] L] LE

1amn 480 E Y] 1w

i i
} - -
04

-106.44
QYY, {kNfm)
Awtomiatic direction
Casss: 6 (WV-ULSb)




14311-Chomutov-Trebusice-most v km56.239

Job No. 14311

0OC1 4.5x3.1
Bending Moment Design EN1992-1-1-04
12/04/2014
h b ct c2 nt fi.1 Ast n2 fi.2 As2 fi.st
Bar (mm) [(mm) |(mm) | (mm) [(pcs/m)|(mm) [(mm?¥m)|(pcs/m)|(mm)|(mm3}m)| (mm) | n
Rozdelka | 350[1000| 45 45 5| 12| 565.2 5] 12| 565.2 o| 2
Petlice 230(1000| 30 45 5| 12| 565.2 5| 12| 565.2 0
h -Vy$ka prierezu
i=1.n b -S irka prierezu (1m)
¢, -Nomindlne krytie t ahany povrch
b. c,-Nominalne krytie tlaC eny povrch
1
5= ¢ | -Priemer t ahanej vystuz e

nj. if n. >0
1 1

10000000 otherwise

A/=h -mr b =b -mn ¢ =c -mnr gyi=co- mn
Ag =Ag - mm2 Ason=Ag - mm2 ACi = hi- b]. bar. = Eli
Q=0 - mn Qo :=¢, mn Q= O st - M
01 L3

dli = Cli+7 +¢Slj dzi = Czi+7 +¢Slj dl = hi—dli
z; :=05-h. -d, 7z, :==05-h.+d.

i 1 i i 1 1

MEd
Bar (kNm) [NEd (kN)| Ved (kN) Load Case

Rozdelka 65 0.1 85|V-ULS-b

Petlice 18.5 0.1 115 |V-ULS-b

¢ -Priemer tlal enej vystuz e

¢  -Priemer priec nej vystuz e

n, - Poc et pritov t ahany povrch (na 1m)
n,- Poc et pritov tla¢ eny povrch (na 1m)
A, - Plocha t' ahanej vystuz e (na1m)

A, - Plocha tla¢ enej vystuZ e (na 1m)

e -Excentricita normalove;j sily

d -U¢&inna vys ka prierezu

z;-Rameno t’ ahanej vystuz e

7-Rameno tlac enej vystuz e

Mpg4-Ohybovy moment od zat' aZ enia MSU
Ngq -Normalovasila od zat’ az enia MSU
Mg, -Ohybovy moment od zat'az enia MSP
Ngi -Normalovd sila od zat’ az enia MSP
Ved - S mykova sila od zat’ aZ enia MSU



Vystuz :

Charakteristicka medzaklzu f,, := fyk MPa

f,
Navrhova pevnost’ vystuze f := s
Ys_sleel
Ys_sleel = LIS
E; = 200GP:
€yq - fyd
yd =
E,

€.,2-Pomerné pretvorenie beténu

v. -Parcidlny faktor spol ahlivosti beténu

0, -Sucinitel dlhodobejpevnosti betdnu v tlaku

n  -Sudinitel tlakovej pevnosti beténu

A -Sudinitel definujlci efektivnu vys$ ku tla¢ enej zény beténu

f.q -Navrhovd pevnost betdnu v tlaku

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

Priemerna hodnota pevnosti betonu v tlaku po 28 dri och

Charakteristicka valcova pevnost’ betonuv tlaku f., := f

su¢ initel' veku beténu B_(t) = e ‘

fom

ck

Eqg3.1

Priemerna hodnota pevnosti beténu v tlaku v zavislosti od veku £, (t) := B (1) - f.;,, Eq 3.1

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

fclm(fck’fcm) =1 «

, N
if fy <50—

mm

otherwise



N
fotm (fek- fom) = 4.072- —
mm

N

o (6 fem o f) = [ fom_ () — 8 if 3<t<28

mm

fy otherwise

Charakteristicka pevnost’ betionu v tlaku v zavislosti od veku f, (28,fcm,fck) =50.000- MPa

Cl3.1.2.9
fom. (oo fom o) = Jo e 1 if t <28

2 .
o < — otherwise

[-))cc(t)oC : fclm(fck’fcm)

fClm_ (fck’ fcm 5 20) =3.925- MPa

Modul pruz nosti beténu: E, (f,,) = 22 - 1000-
10 2

Een (fom) = 37658.937- MPa

fem (D

3
J ! Ecm(fcm) Eq 3.5

Modul pruz nosti beténu v zavislosti od veku: Ecm_(t, f,,) = (
fcm

8cul(fck’fcm) = if fck < 50l
1000 2
mm
4
me
98 —
N
2.8+ 21- UL
100 )
otherwise
1000
. N
ealfy) = [.002 if fy < 50—
mm
53
fex
085 | —— —50
N
Il'lIl'l2
.002+ otherwise
1000




N
een(fa) = |.0035 if fy < 50—2
mm
4
90 fck
N
35 ) IIlIIl2
100
.0026+ 1000 otherwise
N
ea(fy) = |.00175 if fy < 50—2
mm
4
fex
; - 50
IIlIIl2
55-
40
00175+ 1000 otherwise
N
eas(fu) = |.0035 if £y < 50—2
mm
4
90 fck
N
35 ) IIlIIl2
100
.0026+ 1000 otherwise

L. 3 ) f
Vypoc tova pevnost’ beténuv tlaku f; := o - <& Eq3.15
e )

1.2

o = 0.8¢ Yc

fclk_.OS (fck s fcm) =7 fum (fck s fcm) Eq 3.16

fclk_.OS (fck B fcm)

Vypot tové pevnost beténu v tlaku £, (f, . f.,) = o
1

O =1



Projekt: 13302-Predbor-Most ev.c. 4051-2 Job No. 13302
Objekt: S0201-CM4 15x15-260

Obsah: Bending Moment Design EN1992-1-1-04

Datum: 30/7/2014

[+] Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_0OC1 4.5x3.1\Rev_0\MathCAD\Cleavage and Lacers\M

LR

h:=h b:=>b Q=g Cy =Gy =1
As1 = Agy Asy = A Aci = hj-bj
0y =0, 0,=10, Ot =gt
d =c, + h +0 q)Zi
LR % dy =¢y +— + 0t
I I 2 I
2y =0.5hi—d, z, =-05hi+d G=himd,
I I I
h;
eo' (= max| — ,20mm
[ 30
Med, = Mgq-kN-m Ng.= Ngq kN

M =Mggq + [Nggq-e
mwidy Ed, | Ed, oi|

MATERIALOVE CHARAKTERISTIKY:

ka =50-MPa

BETON:

|£cu3 (fek) = 0.003496

YC =15
O = 0.85
fcq = 28.333- MPa

Mfg) = |8 if fy <s0 -
mm
N
{fck - 50 Zj
8 — N mmJ otherwise
N
400-
2
mm
VYSTUZ : B500B

ES =2X 105-MP2

fyd = 434.8-MPa

€y = 0-002174
Y= 115

n n -Poc et posudzovanych pritov

h -Vy$ ka prierezu
b -Sirka prierezu (1bm)
< -Krytie vystuz e pri t ahanom vldakne

C, -Krytie vystuz e pri tla¢ enom vlakne
MEg -Ndvrhova hodnota momentu od zat' az enia
Neg -Ndvrhova hodnota normélovej sily od zat az enia
0, -Priemer t' ahovej vystuz e
0, -Priemer tlakovej vystuz e
Ot -Priemer priec nej vystuz e
- Poc et pritov t ahovej vystuz e na 1bm
- Poc et prutov tlakovej vystuz e na 1bm
- Plocha t’ ahovej vystuz e na1bm
- Plocha tlakovej vystuz e na 1bm
-Minimdlna vystrednost' tlakovej sily
d -U¢innd vy%ka prierezu
z,-Rameno vnutornych sil

z, -Rameno vnutornych sil

fek -Charakteristicka valcova pevnost’ beténu v tlaku

€cu3 -Pomerné pretvorenie beténu v tlaku

¢ -Suc initel' spol ahlivosti beténu

Y

Olcc -Sucinitel dlhodobej spol ahlivosti beténu
n  -Sacinitel tlakovej pevnosti beténu
A

-Suc initel definujlci efektivnu vys ku tlac enej

z6ny beténu
fed -Ndvrhova pevnost’ beténu v tlaku

n(fck) = |1 if fg <50
ml"l"l2

N
fck - 50- N
mm
N

200-

1— otherwise

2
mm

fyk -Charakteristickd pevnost’ vystuz e vt ahu
Eg -Modul pruz nosti vystuz e

Y -Sucinitel spol ahlivosti vystuz e

fyd -Ndvrhova pevnost’ vystuz e v t' ahu

eyd -Pomerné pretvorenie vystuz e v t ahu



VYPOC ET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

gbal1 =

8cus(fc
8cus(fck) * €yd

Epaly = 0-617

W

gbalz =

8cus(fck)

Sbalz = 2644

8cus(fck) ~&yd

NRdbal, = Mfek)-Epai bi- di  (fei) -feq + (Aszi - As1i)'fyd

Vystrednost; = if<NRdbaI. < |NEd.| ,"ERROR" , "Velkd vystrednost")
I I

Ak je "Vel kd vystrednost' ", ¢ s1=fyd "Velka vystrednost" j

Vystrednost = (

"Velka vystrednost"
Ak je "ERROR" o s1<fyd a tento vypoc et neplati
POSUDENIE:

|NEdi| T A5y 05 F As1i'fyd

-d

— root k(fck)' bi'n(fck)'fcd ? E

’gﬁz’? o0 |NEd.| _Asz.‘Gsz+As1.‘fyd s~ %2%2
I I I

Mfek) bim(few) Fed

8cua.(fck)'

Gszi = [o if Gszi <o

f i f O, -Napdtie v tla¢ enej vystuz i

d ! Ogy > yd P
y i x -Poloha neutrdlnej osi
oo, otherwise NRdbal -Normalova sila na medzi vel kej a malej vystrednosti
! MRd -Moment na medzi inosnosti
|NEdi| N Aszi'Gszi + As1i'fyd

Xj ==

k(fck)'bi'n(fc )'fcd
OHYBOVY MOMENT NA MEDZI UNOSNOSTI:

MRdi = }“(fck)'bi'xi'n(fck)'fcd'0'5'(hi - }“(fck)xi) w Aszi'Gszi'Zzi w As1i'fyd'z1i

Bar |x (mm)|0s2(Mpa)| Mgp(kN*m) | Mgp(kN*m) |Utilization Result
Rozdelka| 0.011 0.0 65.0 72.4 89.7% OK
Petlice 0.011 0.0 18.5 42.9 43.1% OK

REKAPITULACIA NAVRHU:

Tension steel /1m Compression steel [1m
Bar n1 (pcs/im) | fi.i (mm) |Ast (mm?*m)| n2 (pcs/im) | fi.2 (mm) |As2 (mm?m)
Rozdelka 5 12 565.2 5 12 565.2
Petlice 5 12 565.2 5 12 565.2




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: OC1 4.5x3.1

Obsah:

Datum: Ing Rastislav Schreiber HH#A A

mm Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_0OC1 4.5x3.1\Rev_0\MathCAD\Cleavage and Lacers\M

UZ ENIA: Fowk =T
Crac = 018 = Fo
Y Jowa =77
2
ko= min[l + Oomm,zj
d.
l
NEdi
Gp = min ,0.2y
AS] .
P = l
i b.-d
l l
3
2 Jek

Vi, = 0.035- (ki) - MPa

MPa
Jok
vV=06-1—-—
250MPa

Videmin, = (vmmi + 0.150%) b d,

l
Vidnar =05+ b, d ;-0 - fyg

100- p;.
1

0.33
ek
———— | . MPa+015-0,| b -d.
f i

VRdCi = CRdC' ki ’ [ MPa i

S MYKOVA ODOLNOST PRIEREZU BEZ S MYKOVEJ VYSTUZ E:

VRdCi = VRdcmini lf VRdCi < VRdcmini
VRdmaxi lf VRdCi > VRdmaxi

VRae. otherwise
1



PRVKY SO S MYKOVYM VYSTUZ ENiM:

VPLYV NORMALOVEJ SILY

chi
Oy, = min| 1+ ,1.25
i Jed

PODMIENKA PRE Ved < VRd_max_22

VRd_max_ZZi = OCCWi - 0.3125-v 'f;‘d . bi . di

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22

VRd_max_45i = C(.CWi -045-v -de . bi . di

VYPOC ET SKLONU TLAKOVEJ DIAGONALY 6

Ved .

T . 1
6, =min| —, (0.5 asin| ————
i 4 VRd_max_45,

T T
0 = |2— ifo, <22—
180 70 80

]

0, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY
Oy = V- fog - bi . 0.9di Oy V- fog - bi . 0.9di

Vi mas, = {mn(ei)Jr Kzel) j 4 (mn(ei)+?zei)j

0.000kN  otherwise
NAVRH STRMEN OV A SPON (na 1000 x 1000mm)

> Vedl.

s_links = 1000mm

Vea’l. - s_links
A

sw. T

_1
Ian(ﬂl.)

0 if VRde,> |Vea’i|

09-d,fu -

MINIMALNY STUPEN VYSTUZ ENIA (na 1000 x 1000mm)

Jek
MPa

0.08 -

- MPa - bi - s_links
A =

sw_min .
i

Sk

A[’)I"{)Vi = max(Asw_min i’ ASW l)



MAXIMALNA VZDIALENOST STRMEN OV A SPON:
Pozdl ? ny smer: 0, = min(¢ 1> ¢2i)
sImax = min(lS : ¢i,30(}nm)

Priec ny smer:

sZmaxi = 300mm

PRIDAVNA HLAVNA VYSTUZ :

1
AF ., =05 Ved . -
s, l tan(ﬂi)
AFSd.
AA sl. = !
sl f;d
0 if VRdc, > |Vea’i|
Smykova
o?o)gncc))\:ta’ Potrebna Pridavna
Prit rvkov bez plocha Smyk. hlavna Kontrola tlakovej
§n[:yk RS vystuze vystuz diagonaly (kN)
(kN) (mm2/m2) (mm?2)
Rozdelka 181 0 0 1271
Petlice 136 o 0 825




Kapitola 13

Posudenie na inavu (MSP)




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: 01 4.5x3.1

Obsah: Posouzeni na Unavu EN1992-2

 Datum: 12/04/2014

Prierezove charakteristiky

Povrch

15 350 P Interier hp Celkova vyska prierezu

15 350 1000 Interier by Sirka prvku (1m pas)

M4 Ohybovy moment od externeho zatazenia.
a; Krytie hlavnej vystuze

ap Krytie tlacenej vystuze

d,, Rozhodujuci priemer vystuze

Ag; Plocha vystuze pri tahanom vlakne

A, =hy by Agc Plocha vystuze pri tlacenom vlakne
| | |

Ay, Plocha betonoveho prierezue na 1m sirky

Vstupne hodnoty:

Prut As(mmz2) Krytie tah(mm) dw tah(mm) Asc(mmz2) Krytie tlak(mm) dw tlak(mm) Ab(mmz2) Povrch
25 20 25
25 20 25 12

'
Wi dy.
asc = atv + — o 1
i i b asti = ati + —

h, =h, —a
& bi st;

Eb := 35000MPa

ES := 210000MPa

Pomer modulov pruznosti: ng :

Ep Modul pruznosti betonu.

Zatazenie

E; Modul pruznosti vystuze

Prut Md(kN) Nd(kN) Kombinacia
46.6 17.7 Stale-Char

83.6 39.7 LM71-Unava

Foveeh x Poloha neutralnej osi

he Ucinna vyska prierezu

Prut Beton(M
3.531 53.563 12.643
6.347 94.854 22.972




Posudenie unavy vystuze:

Vypocet opravneho sucinitela ekvivalentneho poskodenia unavou::

A, = 0.888 (EN 1992-2, NN, obr NN2-str 72)
O =1 (EN 1992-2, NN, tab NN1-str 74)
k2 =9 (Priame a ohybane pruty)

6
— 20, EN 1991-2, tab 4.5, str
Nops = 30-10 ( )

Qgyp = 1.0 EN1992-1-PrilohaB

Ag = 7‘51'7‘52'7‘53'7‘54'(Pfat Ag =0.906

Aps equ = }\'S'GStZ A gs equ = 85:954MPe

. A = 162.5MP
Stanovenie odolnolnosti vyjadrenej rozkmitom napatia pre N cyklov (EN 1992-1-1, 6.8.4) i ORsk 162:5MFa

A oRsk

1.15

>A gs_equ - "Vyhovuje", "Nevyhovuje"j |Posudok1 = "Vyhovuje"

Posudok1 =if (



Posudenie unavy betonu:

t:=14 vek betonu v case zatazenia

5,=0.2 preCEM42.5Ra52.5

0.5
28
Bcc28 = exp{s{1 - (Tj ﬂ Bcc28 =0.92

45 45
f = 0.85- =111 -—=—[MPze f =19.248 MPz
cd_fat Becas (1.5) ( 250) cd_fat
Osc
Ao =094+ 0.2: P Ao =1.071
cd_fat

hey = 0.78  (EN1992:2, NN, obr NN3-str 78)

s Pioe[ ) 5 g 100 _
kc4 =1
he=heoherhey 37heq Ao =0.844
Ocd_max_equ = %b, + kc'sz Scd max_equ = 8-887MPe

Ocd_min_equ = %b,

Scd_max_equ

E = E = 0.462
cd_max_equ cd_max_equ
~max_eq fed fat ~max_eq
_ %cd_min_equ
Ecd min_equ = P Ecd min_equ = ©-183
-7 cd_fat -~
B Ecd_min_equ
equ T ¢ Requ =0:397
cd_max_equ
. T~ Ecd max equ . . -
Posudok, :=if| 14 — > 6, "Vyhovuje" , "Nevyhovuije" |Posudok2 = "Vyhovuje"

[1- Requ



Kapitola 14

Posudenie na obmedzenie napitia v beténe a vystuzi (MSP




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: OC1 4.5x3.1

Obsah: Posouzeni na Omezeni napeti EN1992-2
 Datum: 12/04/2014

Prierezove charakteristiky

Povrch

14 350 1000 Interier
18 350 1000 Exterier
22 300 1000 Exterier
28 300 1000 Interier
48 500 1000 Dole
Abi = hblbb
I

Vstupne hodnoty:

dW'. d
| W,
e = ALt a. =a +—
' ! S
he =hp — asti

Vnutorne sily od charakteristickej kombinacie

Prut Md-ch(kN) Nd-ch(kN) Kombinacia

NAanatia Ad chavalbitavicticlbal Fanmhinacia

Prut Beton(Mpa) Ocel TAH(Mpa) Ocel TLAK(Mpa

12.535 188.131 45.233
9.300 127.839 32.912
15.227 174309 54143
5-599 48.429 22.592
3.175 81.597 1.788

hp Celkova vyska prierezu

by, Sirka prvku (1m pas)

M4 Ohybovy moment od externeho zatazenia.
a, Krytie hlavnej vystuze

ap Krytie tlacenej vystuze

d,, Rozhodujuci priemer vystuze

Ag; Plocha vystuze pri tahanom vlakne

A Plocha vystuze pri tlacenom vlakne

Ay, Plocha betonoveho prierezue na 1m sirky

Af/GkV:Z fck- MPz

Af’ykvi= fyk MPz

Povrch



Vnutorne sily od kvazi stalej kombinacie
Prut Md-qp(kN) Nd-qp(kN) Kombinacia

Prut Beton(Mpa) Ocel TAH(Mpa) Ocel TLAK(M

3-531 53.563 12.643
3.775 52.536 13.239
5.194 63.716 17.583
1.738 15.568 6.897
0.688 18.038 2.510
k;:=0.6
ky :=0.45

Obmedzenia napatia v betone:

k1'fcki = kz'fcki =
30| MPa 22.5| Mpa
30 22.5
30 22.5
30 22.5
18 13.5

Posudenie obmedzenia napatia v betone (EN 1992-2,7.2):

Posudok1i = if (k1 'fcki > Gb_chi , "Vyhovuje" , "Nevyhovuje")

Posudolgi = if<k2'fcki > b _gp: "Vyhovuje" , "Nevyhovuje")

Posudok, =

"Vyhovuje"
"Vyhovuje"
"Vyhovuje"
"Vyhovuje"

"Vyhovuje"

Posudok, =

"Vyhovuje"
"Vyhovuje"
"Vyhovuje"
"Vyhovuje"

"Vyhovuje"




Obmedzenia napatia vo vystuzi:
Sucinitele obmedzenia napatia :

k3 = 0.8

Obmedzenia napatia vo vystuzi :

400| MPe
400
400
400
400

Posudenie obmedzenia napatia v betone (EN 1992-2,7.2):

Posudok3i = if(kB'fyki > Ogt_ch, - "Vyhovuje" ,"Nevyhovuje")

Posudok3 =

"Vyhovuje"
"Vyhovuje"
"Vyhovuje"
"Vyhovuje"

"Vyhovuje"



Kapitola 15

Navrh a postdenie ¢elnych stien (MSU)




MXX (kNm/m) Automatic direction Cases: 5 (ULS a)

-5B.94

MEX, {(kMmim)

Automatic direclion
Cames: 5 (ULSa)

.

View - QXX (kN/m) Automatic direction Cases: 6 (ULS b)

108.76
@©5
7400
55.50
37.00
12.50
oo
-12.30
-37.00
-55.50
-74.00
2250
a2

Q0 {kdim )
Aulomaiic direclion
Casss: 6 (ULS b)




View - MXX (kNm/m) Automatic direction Cases: 8 (QP)

=
1138
MK, (KNmim)

e
Y‘f X Avbomatic direciion
Cases: 8 (QF)

View - Deformation, Cases: 8 (QP)

T :
] a_g_,—f" /]
e e
- f:o
L% | ::
_—— /ﬂ:
—— B q:
1% | b,
%]
T
o
. e




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: Celne kridla
Obsah: Bending Moment Design EN1992-1-1-04
Datum: 12/04/2014
h b cl 2 nt fia 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
1| 300([1000| 45 45| 6.66 12| 752.8| 6.66 12| 752.8 of 2
2 350([1000| 45 45| 6.66 12| 752.8| 6.66 12| 752.8 0
h -Vys ka prierezu
i=1.n b -Sirka prierezu (1m)
¢ -Nomindlne krytie t' ahany povrch
b ¢, -Nomindlne krytie tlac eny povrch
S. = ! ¢ | -Priemer t ahanej vystuz e
M nj if nj >0 . v - x
i i q) 2 -Priemer tla¢ enej vystuz e
10000000 otherwise ¢ o(-Priemer priec nej vystuz e
ny - Poc et pritov t ahany povrch (na 1m)
n, - Poc et pritov tla¢ eny povrch (na 1m)
= mir

h=h-mor b,

=b-mm g =cCp

/\(/:\21\:2 Cy - mix

A |- Plocha t ahanej vystuZ e (na 1m)
A, - Plocha tla¢ enej vystuz e (na 1m)

¢ -Excentricita normalovejsily

z,-Rameno t' ahanej vystuz e

Zp-Rameno tla¢ enej vystuz e

2 2
Asia= Ast - mm- Ag = Ay - mm ACi :=hi-b]. bar.::Ell.
A= 017 mI Qo= 0n - mn Q=G - mm N .
d -U¢innd vys ka prierezu
01 02
dli = cli+7+q)sli dzi = Czi+7+¢‘“i di :=hi—d1i
zZy Z=0.5'h.—d2 Zn =-0.5-h.+d.
i 1 i i 1 1
MEd MEk
Bar | (kNm) |NEd(kN)| (kNm) | NEk (kN) | Ved (kN) Load Case
1 53 0.1 9 0.1 94 |ULSa
2 59 0.1 12 0.1 110 | ULSb

MpE-Ohybovy moment od zat az enia MSU

NEd -Normalova sila od zat' az enia MSU

MEy-Ohybovy moment od zat’ aZ enia MSP

Ny -Normalova sila od zat' aZ enia MSP

Ved -

S mykové sila od zat’ az enia MSU



Vystuz :

Charakteristicka medzaklzu f,, := fyk MPa

fox

Navrhova pevnost’ vystuze f4 :=
Ys_sleel
Ys_sleel =1.1¢

E, = 200GP:
€ fyd
= g

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

gcu,-Pomerne’ pretvorenie beténu
Y. -Parcidlny faktor spol ahlivosti beténu
O - Sucinitel dlhodobej pevnostibeténu v tlaku

N -Suacinitel tlakovej pevnosti beténu

A -SGeinitel definujlici efektivnu vy3 ku tla¢ enej zény beténu

f.q -Navrhova pevnost'betonu v tlaku

Priemerna hodnota pevnosti betonu v tlaku po 28 dfioch £ = f,, —

mm

N
Charakteristicka valcova pevnost’ betonuv tlaku £ = fy ——

21— —
Sa¢ initel’ veku beténu B (1) :=e t

2
mm

Eqg3.1

Priemerna hodnota pevnosti beténu v tlaku v zavislosti od veku £ (t) := B(t) - f., Eq 3.1

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

fclm(fck’fcm) = f1 <~

, N
if £y <50——
I'[]_I’Il2

otherwise



N
fom (Fotc fomm) = 4.072- -
mm

fue (6 Fomsfae) = | fom (O — 8 if 3<t<28

mm

fy otherwise
Charakteristicka pevnost’ betionu v tlaku v zévislosti od veku f, (28, . f,) = 50.000- MPa

Cl3.1.2.9
fom, (Fek> Eom o) = J ot = 1 if £ <28

ctm_

2 .
o« 5 otherwise

Bcc(t)oc : fclm(fck’fcm)

f,

ctm_

(oo fom» 20) =3.925- MPa

Modul pruz nosti beténu: Etm(fcm) =22 1000- 0 . 5

B (fom) = 37658.937- MPa

fem_ (D

3
j 'Ecm(fcm) Eq 3.5

Modul pruz nosti beténu v zavislosti od veku: Ecm_(t,fcm) = {
me

8cul(fcksfcm) = - if fy < Sol
1000 2
mm
4
98 _ cm
N
ITlITl2
2.8+ 21-
100 .
otherwise
1000
N
ea(fy) = [.002 if fy <50—
I'I]II]2
53
fo
085 | —— —50
N
ITlITl2
002+ otherwise
1000




N
ean(fa) = [.0035 if £, < 50—2
mm
4
90 — fck
N
35 ) mmz
100
.0026+ 1000 otherwise
N
e(fy) = [.00175 if fy < 50—2
mm
fck 4
o 50
mmz
55-
40
00175+ 1000 otherwise
N
es(fa) = [.0035 if £, < 50—2
mm
4
90 — fck
N
35 ) mmz
100
.0026+ 1000 otherwise

oL i f,
Vypoc< tové pevnost’ beténuv tlaku f; := o - = Eq 3.15
T )

O = 0.8 Yo =15

fclk_.OS (fck s fcm) =T fem (fck s fcm) Eq 3.16

fclk_.OS (fck B fcm)

Vypot tové pevnost’ beténu v tlaku £, (£, ,f.) = o -
Y

O =1



Projekt: 13302-Predbor-Most ev.c. 4051-2 Job No. 13302
Objekt: Celne kridla

Obsah: Bending Moment Design EN1992-1-1-04

Datum: 30/7/2014

mm Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_0C1 4.5x3.1\Rev_0\MathCAD\Head walls\MathCAD [

MATERIALOVE CHARAKTERISTIKY:

ka =50-MPa

BETON:

|ecu3 (fek) = 0.003496

YC =15
O = 0.85
fcq = 28.333- MPa

k(fck) =

8 if fy <50 ;
mm

N

fck - 50-

mm .
otherwise

400-
2
mm

VYSTUZ : B500B

ES =2X 105-MP2

fyd = 434.8-MPa

€y = 0-002174
Y= 115

n -Poc et posudzovanych pritov

h -Vys ka prierezu

b -S irka prierezu (1bm)

< -Krytie vystuz e prit' ahanom vldkne

<y -Krytie vystuzZ e pritla¢ enom vldkne

MEd -Navrhova hodnota momentu od zat’ az enia
N Ed -Navrhovd hodnota normélovejsily od zat’ az enia
(])1 -Priemer t' ahovej vystuz e

(0] 5 -Priemer tlakovej vystuz e

(0] St-Priemer prie¢ nej vystuz e

n,- Poc et pritov t' ahovej vystuz e na1bm

n,- Poc et pritov tlakovej vystuZ e na 1bm

A1 - Plocha t' ahovej vystuz e na tbm

A

o Plocha tlakovej vystuz e na tbm

e, -Minimalna vystrednost’ tlakovej sily
d -U¢ innd vys ka prierezu
z, -Rameno vnutornych sil

zy -Rameno vnutornych sil

fck -Charakteristickd valcovd pevnost’ betdnu v tlaku

€ -Pomerné pretvorenie beténu v tlaku

cu3
Ye -Sucinitel spol ahlivosti beténu

O -Sucinitel dlhodobej spol ahlivosti betdnu

N  -Sucinitel tlakovej pevnosti betonu

A -St&initel definujuci efektivnu vys ku tlag enej

zény beténu
fcd -Navrhova pevnost’ beténu v tlaku

n(fck) = |1 if fg <50
mm2

N

fck —50-

mm .
otherwise

200-

mm

fyk -Charakteristickd pevnost’ vystuz ev t'ahu
ES -Modul pruZ nosti vystuz e

Vs -Suc initel spol ahlivosti vystuz e

fyd -Navrhovd pevnost’ vystuzev t' ahu

gyd -Pomerné pretvorenie vystuzZ e v t ahu



VYPOC ET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

8cua(fck) £ — 8cua(fck)
8cua(fck) * €yd bal2 8cua(fck) ~&yd

Spalr = 0-617 Sbal> =2:644

NRdbal, = Mfek)-Epai: bi- di (fei) - feq + (Aszi - As1i)'fyd

gbal1 =

Vystrednost; := if( N < |N ,"ERROR" , "Velkd vystrednost"
Y ! ( Rdbal | Edi| Y ) "Velkd vystrednost"

"Velkd vystrednost"
Vystrednost =

Ak je "Vel kd vystrednost’", o s1=fyd

Ak je "ERROR" o s1<fyd a tento vypoc et neplati
POSUDENIE:

| NEdi| - Aszi'Gsz + As1i'fyd

€ fo): —d
cu3( ck o ] 2.
— root k(fck) bi n(fck) fed : E o o
Rszn = s T ¥s2°Ys2
' |NEdi| _Aszi‘Gsz+As1i‘fyd
x(fck) : bi‘n(fck) “fed
Gszi = [o if Gszi <o
O - -Napatie v tla¢ enejvystuz i
fug if o5y >fg 52
y i y X -Poloha neutréinej osi
. otherwise NRdbaI-Norma'Iova’ silana medzi vel kej a malej vystrednosti

! MRd-Moment na medzi inosnosti

|NEdi| N Aszi'Gszi + As1i'fyd
A (fck) bi'm (fck) fed

OHYBOVY MOMENT NA MEDZI UNOSNOSTI:

Xj =

MRdi = }‘(fck)'bi'xi'n(fck)'fcd' 0'5'(hi - }‘(fck)xi) w Aszi'Gszi' 2 As1i'fyd' 21,

Bar|x (mm)|0s2 (Mpa)| Mgp(kN*m) | Mgp(kN*m) |Utilization Result
1 0.014 0.0 53.0 79.6 66.6% OK
2 | 0.014 0.0 59.0 96.0 61.5% OK

REKAPITULACIA NAVRHU:

Tension steel /1m Compression steel [1m
Bar | n1(pcs/im) | fi.1 (mm) |Ast (mm?¥m)| n2 (pcs/im) | fi.2 (mm) [As2 (mm?m)
1 6.66 12 752.8464 6.66 12 752.8464
2 6.66 12 752.8464 6.66 12 752.8464




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: Celne kridla

Obsah:

Datum: Ing Rastislav Schreiber HAH A A

mm Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_0OC1 4.5x3.1\Rev_0\MathCAD\Head walls\MathCAD [

UZ ENIA:
0.18
CRdC =
Yc
k.= min[1+ 200mm’ j
d.
l
NEdi
Op = min ,0.2f4
AS] .
pr. = l
i b.-d
l l
3
2 Jok

Viin, = 0.035 (ki) - MPa

MPa
Jok
vV:=06-1—-—
250MPa

Videmin, = (vmmi + 0.150%) b d,

l
Vidnar =05 b, d ;-0 - fg

0.33
100 - Pr. ek
————— | MPa+015-0,| b d,
1

VRdCi = CRdC' ki ’ { MPa i

S MYKOVA ODOLNOST PRIEREZU BEZ S MYKOVEJ VYSTUZ E:

VRdCi = VRdcmini lf VRdCi < VRdcmini
VRdmaxi lf VRdCi > VRdmaxi

VRae. otherwise
1



PRVKY SO S MYKOVYM VYSTUZ ENiM:

VPLYV NORMALOVEJ SILY
G

C[?i
Oy, == min| 1+ ,1.25
i Jed

PODMIENKA PRE Ved < VRd_max_22

VRd_max_ZZi = OCCWi - 0.3125-v 'f;‘d . bi . di

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22

VRd_max_45i = (X.CWi -045-v -de . bi . di

VYPOC ET SKLONU TLAKOVEJ DIAGONALY 6

Ved .

T ) 1
6, :=min| —,|0.5 asin| ——
i 4 VRd_max_45,

T T
9 = |2— ifeo, <22—
180 70 80

1

0, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY
Oy * V- fog - bl. . 0'9di Oy V- fog - bi . 0'9di

0.000kN  otherwise
NAVRH STRMEN OV A SPON (na 1000 x 1000mm)

> Vea’l.

s_links = 1000mm

Vea’l. - s_links
A

sw.T

_1
Ian(el.)

0 if VRde,> |Vea’i|

09-d,fq -

MINIMALNY STUPEN VYSTUZ ENIA (na 1000 x 1000mm)

Jek
MPa

0.08 -

- MPa - bi - s_links
A =

sw_min .
i

Sk

A[’)I"{)Vi = max(Asw_min i’ ASW l)



MAXIMALNA VZDIALENOST STRMEN OV A SPON:

Pozdl ? ny smer:

slmaxi = min(lS . ¢i,30(}nm)

Priec ny smer:

s2maxi = 300mm

PRIDAVNA HLAVNA VYSTUZ :

¢, =min(0;.92)

1
AF oy =05 Ved . -
e ! tan(G )
1
AFSd.
AA g o= l
sl f;d
0 if VRdc, > |Vea’i|
Smykova , | Navrhnutd |Vzdialenost’| Vzdialenost’ , }
, . Potrebnad N . Pridavna
odolnost Min plocha N plocha [strmeriovv| spbnv , .
, Y , . |plocha Smyk. 9 (v e hlavna Kontrola tlakovej
Prat| prvkovbez [Smyk. vystuze L. Smyk. pozdlznom | prie¢nom L. i ,
. o vystuze e vystuz diagonaly (kN)
Smyk. vystuze | (mm2/m2) vystuze smere smere
(mm2/m2) (mm?2)
(kN) (mm2/m2) [ (mm) (mm)
1 161 1131 o 131 180 300.0 o 1059
2 181 131 o 1131 180 300.0 o 1271




Kapitola 16

Navrh a posudenie kridlovych stien (MSU




View - MY, Cases: 10 (ULS4-vH)

T 1T T T [ 1 1T 1T T [ 1 1T 1T 1T [ T 1T 1T 1171 T 1T ] 11 1 1T [ T 1 1T 1T [ T 1T 1T 1T ] T 1T 1 1 |1
2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
p—- =
-+ [=]

_ [om] l
— = o _|
Led [=]
— o o
™ [=]
p—— =
- [=]

B Yy 100kNm
_g Max=0.00 o
_ Z Min=-274.75 i
iy -
Casss: 10 (ULS3-wH)
1 1 1 1 2|0 1 1 1 1 1|D 1 1 1 1 D]D 1 1 1 1 110 1 1 1 ZID 1 1 1 1 a]D 1 1 1 1 ‘]D 1 1 1 1 DID 1 1 1 1 IS]D 1
View - FZ, Cases: 10 (ULS4-vH)
T 1 T ] 1 1T 11 ] 1T 1 1T 71 [ 1117171 r T ] 1 T 1T ] 1T 71 11 [ 1T T 11T ] 1T 1T 1 1T ] 1T
2.0 1.0 0.0 1.0 2.0 3.0 4.0 B.0 &6.0
— 3 =
T [oo] "
_ o o _|
L] o
— o no_
™ Q
— 2 =
- Q
B . i Yz S0kM .
— o ] Max=10601 5
_ Z ¥ 1 H Min=-176.19
N
Cases: 10 (ULS4-vH)
1 1 1 1 2|0 1 1 1 1 1|0 1 1 1 1 D]D 1 1 1 1 110 1 1 1 Z]D 1 1 1 1 EID 1 1 1 1 410 1 1 1 1 D]D 1 1 1 1 G]D 1




View - FX, Cases: 10 (ULS4-vH)

r 1 1|11 11 [ 1 111 [ 1T 111 ] 1T 1171 [ 11 1T 1] ] 1T T 171 ] T 1T T1T/] ] T 1T 1T/ [.1
. - Y Fxrc Fxd 10kN
. I T
B Ex Cases: 10 (LLSS-vH)

1 | 1 | -.ZID | | 1 | -llo | | | 1 D]D 1 | 1 1 110 1 1 1 | Z]D 1 | | 1 U]D | | 1 | ‘]D 1 1 | 1 D]D | 1 | 1 610 1
View - Exact deformation(s), Cases: 11 (SLS-Def)

r 11 1] 1 111 |11 117 ] 1T 11 1] 1T 1T 11T [ 1T 1T 11 [ 1 1T T 1T 1T 1 TT1T ] T1TT1T1T ]I

2.0 -1.0 0.0 1.0 2.0 3.0 4.0 Bo &.0

44

T ]

z
- .
Casss: 11 (SL5-Def)
[

Il-zlollll-]lollIIDIDIIII]]DIIIIZ]DIIIIE]DIIII‘]DIIIID]DIIII6]DI




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: Kridlove Steny
Obsah: Bending Moment Design EN1992-1-1-04
Datum: 12/04/2014
h b ct c2 nt fi1 Ast n2 fi.2 As2 fi.st
Bar | (mm) [(mm)|(mm)]| (mm) |(pcs/m)|(mm)|(mm?m)[(pcs/m)[(mm)|(mm¥m)| (mm) | n
1 300(1000 45 45 10 20 3140 10 12 1130 12| 1
h -Vy$ ka prierezu
i=1.n b -Sirka prierezu (1m)
¢ -Nomindlne krytie t ahany povrch
b C,-Nomindlne krytie tla¢ eny povrch
S. = ! ¢ | -Priemer t ahanej vystuz e
M n, if n; >0
1. 1. : M P
i i q) 2 -Priemer tlac enej vystuz e
10000000 otherwise ¢ (-Priemer prie¢ nejvystuz e
n - Poc et pritov t ahany povrch (na 1m)
n, - Poc et pritov tla¢ eny povrch (na 1m)
h=h - mn Agu:: b - mn A%b\; Cp-mm Q= Cy - mn A - Plocha t ahanej vystu e (na 1m)
MMMA' = Ag - mm NV\A?AA' = Ag - mm ACi = hi ' bj mbar' = Elj A,- Plocha tlag enej vystuz e (na 1m)
e -Excentricita normalovej sily
Qu=0 - mr o :=¢, - mn Dsp= 05 - M 0’
d -U¢innavys ka prierezu
z,-Rameno t' ahanej vystuz e
¢ li ¢ 21 7,-Rameno tlac enej vystuz e
di =c) +—+ b dy i=cp + — + 04 d.:=h. —-d;
i ) % i i 2 % T
zZ1 Z=0.5'h.—d2 7y =-0.5-h.+d.
i i i i i i
MEd
Bar | (kNm) [ Fzuls | Fxuls | Ved (kN) Load Case
1 275 106| 196 196 |ULS4-vH

MpE4-Ohybovy moment od zat aZ enia MSU

NEd -Normalova sila od zat’ az enia MSU

MEg-Ohybovy moment od zat' aZ enia MSP

NEk -Normalova sila od zat’ az enia MSP

Ved - S mykova sila od zat’ aZ enia MSU



Vystuz :

Charakteristicka medzaklzu f,, := fyk MPa

fox

Navrhova pevnost’ vystuze f4 :=
Ys_sleel
Ys_sleel =1.1¢

E, :=200GP:
€ fyd
" g

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

gcu,-Pomerne’ pretvorenie beténu
Y. -Parcidlny faktor spol ahlivosti beténu
0Ol - Sucinitel dlhodobej pevnostibeténu v tlaku

N -Suacinitel tlakovej pevnosti beténu

A -SG¢initel definujlici efektivnu vy3 ku tla¢ enej zény beténu

f.q -Navrhova pevnost'betonu v tlaku

Priemerna hodnota pevnosti betonu v tlaku po 28 dfioch £ = ., —

mm

N
Charakteristicka valcova pevnost’ betonuv tlaku £ = fy ——

21— —
Sa¢ initel’ veku beténu B (1) :=e t

2
mm

Eqg3.1

Priemerna hodnota pevnosti beténu v tlaku v zavislosti od veku £ (t) := (1) - f., Eq 3.1

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

fclm(fck’fcm) = | «

, N
if fy <50—

mm mm

otherwise




N
fom (Fotc fomm) = 4.072- -

mm

fue (6 Fomsfae) = | fom (O — 8 if 3<t<28

mm

fy otherwise

Charakteristicka pevnost’ betionu v tlaku v zévislosti od veku f, (28, . f,) = 50.000- MPa

Cl3.1.2.9

fclm_(fck’fcmst) = lo 1 if t <28

2
o« 5 otherwise
o
Bcc( t) : fClm (ka 4 fcm)

fclm_ (fck Aems 20) =3.925- MPa

Modul pruz nosti beténu: Ecm(fcm) =22 1000- 0 . 5
Een (fom) = 37658.937- MPa

fem_ (D

Modul pruz nosti beténu v zavislosti od veku: Ecm_(t,fcm) = (

3
j 'Ecm(fcm) Eq 3.5

me

. N
8cul(fcksfcm) = if £y <50——

1000

2.8+ 21-

otherwise

1000

N
eolfu) = |.002 if £, <50—

002+ otherwise




N
Ecn(fe) = |.0035 if fy < s0—
mm
4
00—
N
35 . ITlITl2
100
.0026+ 1000 otherwise
N
es(ty) = |.00175 if £y < 50—
mm
fck 4
%
ITlITl2
55
40
00175+ 1000 otherwise
N
eas(fa) == [.0035 if £y < s0—
mm
4
90 — fck
N
35 . ITlITl2
100
.0026+ 1000 otherwise

L. 3 ) f
Vypoc< tové pevnost’ beténuv tlaku f; := o - < Eq3.15
e )

Yo =15

o, = 0.8¢

fclk_.OS (fck s fcm) =T fem (fck s fcm) Eq 3.16

fclk_.OS (fck B fcm)

Vypot tové pevnost’ beténu v tlaku £, (£, ,f.) = o -
Y

O =1



Projekt: 13302-Predbor-Most ev.c. 4051-2 Job No. 13302
Objekt: Kridlove Steny

Obsah: Bending Moment Design EN1992-1-1-04

Datum: 30/7/2014

mm Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_OC1 4.5x3.1\Rev_0\MathCAD\WW\MathCAD Design

h:=h b:=b C =G =G i=1.n n -Po¢ et posudzovanych pritov
h -vy% ka prierezu
As1 = Ag Agy = Agy Ac = hibi . .
i b -S irka prierezu (1bm)
— — — -Krytie vystuz e prit' ahanom vldkne
0q =04 0,=0, Pst = st “
<y -Krytie vystuzZ e pri tla¢ enom vldkne
¢1_ 0 NlEd-Na'vrhova' hodnota momentu od zat’ aZ enia
! 2.
d1i = C1i + 5 + ¢Stl dz =c, + _! +0 ¢ NEd -Navrhové hodnota normélovejsily od zat’ az enia
. St
i i 2 i
(])1 -Priemer t’ ahovej vystuz e
i=hi—d

MATERIALOVE CHARAKTERISTIKY:

(0] 5 -Priemer tlakovej vystuz e

(0] st -Priemer priec nej vystuz e

ng- Poc et pritov t' ahovej vystuz e na1bm
Ny~ Poc et pritov tlakovej vystuZ e na 1bm
A1 - Plocha t' ahovej vystuz e na tbm

A2 - Plocha tlakovej vystuZ e na tbm

e -Minimdlna vystrednost’ tlakovej sily

0
d -U¢inn3 vys ka prierezu
z1 -Rameno vnutornych sil

Z ., -Rameno vnutornych sil

2

fck -Charakteristicka valcovd pevnost’ beténu v tlaku

BETON: ka =50-MPz 8CU3 -Pomerné pretvorenie beténu v tlaku
= -Sucinitel spol ahlivosti beténu
|£cu3(fck) = 0.003496 Y p
li aCC -Sucinitel dlhodobej spol ahlivosti beténu
YC =15
-Sucinitel tlakovej pevnosti beténu
) p
a.. =0.8
cc > A -sacinitel definujici efektivnu vy3 ku tlac enej

fcd = 28-333-MPz

zény beténu

fcd -Navrhova pevnost’ beténu v tlaku

k(fck) = 1.8 if fy <50 ; n(fck) = |1 if fy <50 ;
mm mm
N N
fek =50 fo — 50-
mm mm
&—-—-— otherwise e otherwise
400- 200-
2 2
mm mm
VYSTUZ : B500B fyk -Charakteristickd pevnost’ vystuz e vt ahu
ES -Modul pruZ nosti vystuz e
_ 5 -
Es =2x107-MPe ¥ -St&initel spor ahlivostivystuz e
fyd = 434.8-MPa s fyd -Navrhova pevnost’ vystuz ev t ahu
Ys =115 8yd -Pomerné pretvorenie vystuz e vt ahu

Eyq = 0.002174



VYPOC ET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

8cu3(fck) £ 8cu3(fck)
8cu3(fck) *eyd bal2 8cu3(fck) ~&yd

Spalt = 0-617 Cpaly = 2-644

NRdbal, = Mferd - Epalrbirdirn (fegd) feq + (Aszi - As1i>'fyd

Spah =

Vystrednost; := if (N Rdbal. < |NEd.| ,"ERROR" , "Velkd sttrednost") [Vystrednost = ("Velké vystrednost" )
1 I

Ak je "Vel kd vystrednost'", o s1=fyd

Ak je "ERROR" o s1<fyd a tento vypoc et neplati

POSUDENIE:
|NEdi| —Aszi-csz+ As1i'fyd
-~ root €CU3(fck)' k(fck)'bi'n(fck)'fcd _dzi E 6.
sy ° |NEdi|—Aszi‘652+As1i‘fyd s 7s2°7s2
AMfer) i (fe) Fed
0., = |0 if o, <O

i i
Oy -Napdtie v tla¢ enej vystuz i
X -Poloha neutrdinej osi

fyd if Gszi > fyd

N Rdbal -Normdlov4 sila na medzi vel kej a malej vystrednosti

c otherwise

S2.
i
Nle -Moment na medzi inosnosti

|NEdi| N Aszi'Gszi + As1i'1:yd
A (fck) ‘bi'm (fck) fed
OHYBOVY MOMENT NA MEDZI UNOSNOSTI:

MRdi o }”(fck)'bi'xi'n(fck)'fcd'o'S' (hi - }”(fck)xi) + Aszi'cszi' oy v As1i'fyd' 24

Xj =

Bar|x (mm)|0s2 (Mpa)| Mgp(kN*m) | Mgp(kN*m) |Utilization Result
1 | 0.064 13.5 277.1 301.0 92.1% oK

REKAPITULACIA NAVRHU:

Tension steel /[1m Compression steel /1m
Bar | n1 (pcs/im) | fi.1 (mm) |As1 (mm?3m)| n2 (pcs/im) | fi.2 (mm) |As2 (mm?m)
1 10 20 3140 10 12 1130.4




Projekt: 14311-Chomutov-Trebusice-most v km56.239 Job No. 14311
Objekt: Kridlove Steny

Obsah: Shear Resistance

Datum: Ing Rastislav Schreiber HAHA A

mm Reference:C:\Live folder\JOBS POTENTIAL\14311-MOCHO-most v km 48,735\Calculations\14311_OC1 4.5x3.1\Rev_0\MathCAD\WW\MathCAD Design

UZ ENIA:
0.18
CRdC =
Yc
2
ko= min[l + Oomm,zj
d.
l
NEdi
Op = min ,0.2f4
AS] .
p; = :
i b.-d
l l
3
B Jek
Vi, = 0.035- (kl.)2 - M“Pa - MPa

Jok
v=06-|1-——
250MPa

Videmin, = (vmmi + 0.150%) b d,

1

Vidnar =05 b, d ;-0 - fig

100 p;.
1

0.33
ek
——— | . MPa+015-0,| b -d.
f i

VRdCi = CRdC' ki ’ { MPa i

S MYKOVA ODOLNOST PRIEREZU BEZ S MYKOVEJ VYSTUZ E:

VRdCi = VRdcmini lf VRdCi < VRdcmini
VRdmaxi lf VRdCi > VRdmaxi

VRae. otherwise
1



PRVKY SO S MYKOVYM VYSTUZ ENiM:

VPLYV NORMALOVEJ SILY
G

C[?i
Oy, == min| 1+ ,1.25
i Jed

PODMIENKA PRE Ved < VRd_max_22

VRd_max_ZZi = OCCWi - 0.3125-v 'f;‘d . bi . di

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22

VRd_max_45i = OCCWi -045-v -de . bi . di

VYPOC ET SKLONU TLAKOVEJ DIAGONALY 6

Ved .

LT ) 1
6, :=min| —,|0.5 asin| ——
i 4 VRd_max_45,

T T
9 = |2— ifeo, <22—
180 70 80

1

0, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY
Oy * V- fog - bl. . 0'9di Oy V- fog - bi . 0'9di

0.000kN  otherwise
NAVRH STRMEN OV A SPON (na 1000 x 1000mm)

> Vea’l.

s_links = 1000mm

Vea’l. - s_links
A

sw. T

_1
Ian(el.)

0 if VRde, > |Vea’i|

09-d,fy -

MINIMALNY STUPEN VYSTUZ ENIA (na 1000 x 1000mm)

Jek
MPa

0.08 -

- MPa - bi - s_links
A =

sw_min .
i

Sk

A[’)I"{)Vi = max(Asw_min i’ ASW l)



MAXIMALNA VZDIALENOST STRMEN OV A SPON:

Pozdl ? ny smer:

slmaxi = min(lS . ¢i,30(}nm)

Priec ny smer:

s2maxi = 300mm

PRIDAVNA HLAVNA VYSTUZ :

¢, =min(0;.02)

1
AF 4 =05 Ved . -
s, ! tan(ﬂ )
1
AFSd.
AA sl. = !
st f;d
0 if VRdc, > |Vea’i|
Smykova , | Navrhnutd |Vzdialenost’| Vzdialenost , ;
, . Potrebnad . N Pridavna
odolnost Min plocha . plocha |strmeriovv spbén v , i
, . , . |plocha Smyk. . (v e hlavna Kontrola tlakovej
Prat| prvkovbez [Smyk. vystuze L Smyk. pozdlznom | prie¢nom L. Rk ;
. . vystuze L vystuz diagonaly (kN)
Smyk. vystuze | (mm2/m2) ( 2/ma2) vystuze smere smere ()
(kN) Mm2M2) 1 (mma/m2) | (mm) (mm)
1 228 1131 o 131 180 300.0 o 1003




Kapitola 17

Zat'azitel'nost’ mostnej konstrukcie




A/ identifikace mostu
TU: 0602 Most (véetng) - Chomutov os.n. (véetné, bez sef.n.)
DU: B1 Zst. TFebusice

B/ Identifikace ¢asti mostu

Rekonstrukce mostu

C/ Doplriujici data pro ¢ast mostu

Kategorie zatiZitelnosti: C

Normalna zat'azitelnost’ od ohybového momentu :

Prat Povrch | Kombindcia | ped MRd | Mstale | MLM71 | ZLM71
(kNm) | (kNm) | (kNm) | (kNm)
14-Mostovka Dole 32 337.7 | 379.4 43 294.7 -
18-Mostovka Hore 82 188.7 | 215.3 41.8 146.9 1.30
22-Sténa Exterier 36 264.7 338 43.7 221 1.46
28-Sténa Interier 36 122.1 250.8 4.5 17.6 2.30
48-Patka-ext Dole 36 150.6 | 373.4 9.5 141.1 2.84




