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MOSTY

Kapitola 1

Predpoklady statického vypoctu




Popis konstrukcie:
® Typ:Portal Frame: Opti Cadre 9.5m x 5.4m
e SvetldvySka:5.4m
® Svetlyrozpon:9.5m
e Hrubka horného dielca: 450 mm
e Hrubka stenového dielca: 400 mm

e Dizka monolitickej patky: 650 mm

Materialy:
e Betodn prefabrikat: C45/55
e Betdn monolit: C16)20

Hodnota nomindlneho krytia vystuze pre stuperi vplyvu prostredia
XF4 je 5o0mm, pre stuperi vplyvu prostredia xc4 35mm.

Staticka Analyza:

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

Zaklady:

Z3klady st modelované pomocou Winklerovych pruzin, vloZzenych
do bodov zakladovych patiek (dosiek). Vypocet tuhosti pruzin je
zaloZeny na Menardovej tedrii.

Pouzitim tejto tedrie bola stanovend hodnota sti¢initela poddajnosti
Kz =40Mpa/m.

Bocny zasyp:

Délezitym statickym prvkom konstrukcie je priliehajici zasyp.
Pasivnu tuhost bocného zasypu vo vypocte reprezentuju
jednosmerné vodorovné Winklerové pruziny, ktoré su aplikované do
bodov stenovych prvkov konstrukcie. Predpisand hodnota Edef2 pre
zasypovd zeminu po zhutnéni je 70MPa. Tdto hodnota musi byt’
kontrolovana po dobu vystavby napriklad statickou zataZovacou
skuskou. Sucinitel’ vodorovnej poddajnosti zasypového materidlu a
teda tuhost’ vodorovnych Winklerovych pruZin bola stanovend
pomocou Menardovej teorie na Kx=20MPa/m.

Z3syp, jeho hutnenie a vyber materidlu musi byt v stdlade s
technologickym predpisom zasypania schvaleny statikom.

ABMz

Zat'azenie:

Sucinitel'e zemného tlaku:

Vodorovné tcinky zemného tlaku st uvazované v stlade s

EN 1997-1. Hodnota uhlu vnatmého trenia zasypového materidlu
nesmie klesnuit' pod 30°.

e K,max=0.60
® K,min=0.15
e Ka=0.33

Stale a dlhodobé nahodilé zat'aZenia:

e Vlastnd tiaz konStrukcie
e Objemové hmotnost beténu = 25kN/m?
® Zvislé zatazenie zasypovou zeminou
e Objemova hmotnost’ zeminy = 20 kN/m3
® Vyskanadnasypu:
DOCmin=0.7 m, DOCmax=2 m, DOCcons=1m
e ZataZenie vozovkou
e Objemova hmotnost' vozovky =20 kN/m3

Nahodilé kratkodobé zat'aZenie:

Zat'aZenie cestnou dopravou

Zvislé zat'aZenia:
® Model zataZenia LM1
® Model zat'aZenia LM2
® Model zat'aZenia LM3
Vodorovné zat'azenia:
® Rozjazdové a brzdné sily
® ZvySenie zemného tlaku vyvolané pohyblivym zat'aZenim
Pouzité normy:
e EN 1990: Zasady navrhovania konstrukcif
e EN 1991-1: ZataZenie konstrukcii — VSeobecné zat'aZenia
e EN 1991-2: Zat'aZenie konstrukcii — Zat'aZenie mostov

e EN 1992—11: Navrhovanie beténovych konstrukcii -
VSeobecné pravidla

e EN 1992-2: Navrhovanie beténovych konstrukcii -
Betdnové mosty

® EN 1997-1: Navrhovénie geotechnickych konstrukcif

e STN EN 206-1: Betdn - Specifikécia, vlastnosti, vyroba a
zhoda

Navrhol:
® Meno: Ing. Rastislav Schreiber

e Datum:15/4/2015
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Staticky model, Cislovanie prutov a bodov, podpory,
vlastnosti prierezov




Autodesk Robot Structural Analysis Professional 2011
Author: RS
Address:

Diagram of nodes

File: ServiceMax ULS.rtd

Project: 15403-0C3-9.5m x 5.4m
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Nodes properties
Node X (m) Z (m) Support

1 -4.95 0.0 ADD_Spring_1+

2 -4.95 0.53 ADD_Spring_2+

3 -4.95 1.07 ADD_Spring 3+

4 -4.95 1.60 ADD_Spring 4+

5 -4.95 2.13 ADD_Spring 5+

6 -4.95 2.67 ADD_Spring_ 6+

7 -4.95 3.20 ADD_Spring 7+

8 -4.95 3.63 ADD_Spring_8+

9 -4.95 4.05 ADD_Spring 9+

10 -4.95 4.48 ADD_Spring_10+

11 -4.95 4.90 ADD_Spring 11+

12 -4.75 5.20

13 -4.30 5.31

14 -3.85 5.43

15 -3.32 5.43

16 -2.78 5.43

17 -2.25 5.43

18 -1.72 5.43

19 -1.19 5.43

20 -0.65 5.43

21 0.0 5.43

22 0.65 5.43

23 1.19 5.43

24 1.72 5.43

25 2.25 5.43

26 2.78 5.43

27 3.32 5.43

28 3.85 5.43

29 4.30 5.31

30 4.75 5.20

31 4.95 4.90 ADD_Spring_31-

32 4.95 4.48 ADD_Spring_32-

33 4.95 4.05 ADD_Spring_33-

34 4.95 3.63 ADD_Spring_34-
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Author: RS File: ServiceMax ULS.rtd
Address: Project: 15403-0C3-9.5m x 5.4m
35 4.95 3.20 ADD_Spring_35-
36 4.95 2.67 ADD_Spring_36-
37 4.95 2.13 ADD_Spring_37-
38 4.95 1.60 ADD_Spring_38-
39 4.95 1.07 ADD_Spring_39-
40 4.95 0.53 ADD_Spring_40-
41 4.95 0.0 ADD_Spring_41-
42 5.15 -0.23 ADD_Spring_55
43 4.75 -0.30 ADD_Spring_43
44 4.65 -0.35 ADD_Spring_44
45 4.55 -0.40 ADD_Spring_45
46 4.40 -0.40 ADD_Spring_46
47 4.25 -0.40 ADD_Spring_47
48 4.10 -0.40 ADD_Spring_48
49 -4.10 -0.40 ADD_Spring_48
50 -4.25 -0.40 ADD_Spring_47
51 -4.40 -0.40 ADD_Spring_46
52 -4.55 -0.40 ADD_Spring_45
53 -4.65 -0.35 ADD_Spring_44
54 -4.75 -0.30 ADD_Spring_43
55 -5.15 -0.23 ADD_Spring_55
56 -5.37 -0.23 ADD_Spring_56
57 -5.58 -0.24 ADD_Spring_57
58 -5.80 -0.25 ADD_Spring_58
59 5.37 -0.23 ADD_Spring_56
60 5.58 -0.24 ADD_Spring_57
61 5.80 -0.25 ADD_Spring_58
Diagram of Bars
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Bars properties
Bar/Node Node Node Section Material Length RECT_BF RECT_HT RECT_TH
1 2 (m) (mm) (mm) (mm)
1/ 1 1 2 ADD C45/55 0.53 1000 400 0.0
0.4x0.4
1/ 2 1 2 ADD C45/55 0.53 1000 400 0.0
0.4x0.4
2/ 2 2 3 ADD C45/55 0.53 1000 400 0.0
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0.4x0.4

2/ 3 2 3 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

3/ 3 3 4 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

3/ 4 3 4 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

4/ 4 4 5 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

4/ 5 4 5 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

5/ 5 5 6 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

5/ 6 5 6 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

6/ 6 6 7 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

6/ 7 6 7 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

7/ 7 7 8 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

7/ 8 7 8 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

8/ 8 8 9 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

8/ 9 8 9 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

9/ 9 9 10 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

9/ 10 9 10 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

10/ 10 10 11 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

10/ 11 10 11 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

11/ 11 11 12 ADD C45/55 0.36 1000 400 0.0
0.4x0.525

11/ 12 11 12 ADD C45/55 0.36 1000 525 0.0
0.4x0.525

12/ 12 12 13 ADD C45/55 0.46 1000 525 0.0
0.525x0.488

12/ 13 12 13 ADD C45/55 0.46 1000 488 0.0
0.525x0.488

13/ 13 13 14 ADD C45/55 0.46 1000 488 0.0
0.488x0.45

13/ 14 13 14 ADD C45/55 0.46 1000 450 0.0
0.488x0.45

14/ 14 14 15 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

14/ 15 14 15 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

15/ 15 15 16 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

15/ 16 15 16 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

16/ 16 16 17 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

16/ 17 16 17 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

17/ 17 17 18 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

17/ 18 17 18 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

18/ 18 18 19 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

18/ 19 18 19 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

19/ 19 19 20 ADD C45/55 0.53 1000 450 0.0
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0.45x0.45

19/ 20 19 20 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

20/ 20 20 21 ADD C45/55 0.65 1000 450 0.0
0.45x0.45

20/ 21 20 21 ADD C45/55 0.65 1000 450 0.0
0.45x0.45

21/ 21 21 22 ADD C45/55 0.65 1000 450 0.0
0.45x0.45

21/ 22 21 22 ADD C45/55 0.65 1000 450 0.0
0.45x0.45

22/ 22 22 23 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

22/ 23 22 23 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

23/ 23 23 24 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

23/ 24 23 24 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

24/ 24 24 25 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

24/ 25 24 25 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

25/ 25 25 26 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

25/ 26 25 26 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

26/ 26 26 27 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

26/ 27 26 27 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

27/ 27 27 28 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

27/ 28 27 28 ADD C45/55 0.53 1000 450 0.0
0.45x0.45

28/ 28 28 29 ADD C45/55 0.46 1000 450 0.0
0.45x0.488

28/ 29 28 29 ADD C45/55 0.46 1000 488 0.0
0.45x0.488

29/ 29 29 30 ADD C45/55 0.46 1000 488 0.0
0.488x0.525

29/ 30 29 30 ADD C45/55 0.46 1000 525 0.0
0.488x0.525

30/ 30 30 31 ADD C45/55 0.36 1000 525 0.0
0.525x0.4

30/ 31 30 31 ADD C45/55 0.36 1000 400 0.0
0.525x0.4

31 31 31 32 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

31 32 31 32 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

32/ 32 32 33 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

32/ 33 32 33 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

33/ 33 33 34 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

33/ 34 33 34 ADD C45/55 0.42 1000 400 0.0
0.4x0.4

34/ 34 34 35 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

34/ 35 34 35 ADD C45/55 0.43 1000 400 0.0
0.4x0.4

35/ 35 35 36 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

35/ 36 35 36 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

36/ 36 36 37 ADD C45/55 0.53 1000 400 0.0
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0.4x0.4

36/ 37 36 37 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

37/ 37 37 38 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

37/ 38 37 38 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

38/ 38 38 39 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

38/ 39 38 39 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

39/ 39 39 40 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

39/ 40 39 40 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

40/ 40 40 41 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

40/ 41 40 41 ADD C45/55 0.53 1000 400 0.0
0.4x0.4

41/ 41 41 42 ADD C45/55 0.30 1000 400 0.0
0.4x0.6

41/ 42 41 42 ADD C45/55 0.30 1000 600 0.0
0.4x0.6

42/ 42 42 43 ADD C45/55 0.41 1000 600 0.0
0.6x0.6

42/ 43 42 43 ADD C45/55 0.41 1000 600 0.0
0.6x0.6

43/ 43 43 44 ADD C45/55 0.11 1000 600 0.0
0.6x0.521

43/ 44 43 44 ADD C45/55 0.11 1000 521 0.0
0.6x0.521

44/ 44 44 45 ADD C45/55 0.11 1000 521 0.0
0.521x0.4

44/ 45 44 45 ADD C45/55 0.11 1000 400 0.0
0.521x0.4

45/ 45 45 46 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

45/ 46 45 46 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

46/ 46 46 47 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

46/ 47 46 47 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

47/ 47 47 48 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

47/ 48 47 48 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

48/ 49 49 50 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

48/ 50 49 50 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

49/ 50 50 51 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

49/ 51 50 51 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

50/ 51 51 52 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

50/ 52 51 52 ADD C45/55 0.15 1000 400 0.0
0.4x0.4

51/ 52 52 53 ADD C45/55 0.11 1000 400 0.0
0.4x0.521

51/ 53 52 53 ADD C45/55 0.11 1000 521 0.0
0.4x0.521

52/ 53 53 54 ADD C45/55 0.11 1000 521 0.0
0.521x0.6

52/ 54 53 54 ADD C45/55 0.11 1000 600 0.0
0.521x0.6

53/ 54 54 55 ADD C45/55 0.41 1000 600 0.0
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0.6x0.6
53/ 55 54 55 ADD C45/55 0.41 1000 600 0.0
0.6x0.6
54/ 55 55 1 ADD C45/55 0.30 1000 600 0.0
0.6x0.4
54/ 1 55 1 ADD C45/55 0.30 1000 400 0.0
0.6x0.4
55/ 54 54 1 ADD C45/55 0.36 1000 600 0.0
0.6x0.4
55/ 1 54 1 ADD C45/55 0.36 1000 400 0.0
0.6x0.4
56/ 41 41 43 ADD C45/55 0.36 1000 400 0.0
0.4x0.6
56/ 43 41 43 ADD C45/55 0.36 1000 600 0.0
0.4x0.6
57/ 55 55 56 ADD C16/20 0.22 1000 450 0.0
0.45x0.433
57/ 56 55 56 ADD C16/20 0.22 1000 433 0.0
0.45x0.433
58/ 56 56 57 ADD C16/20 0.22 1000 433 0.0
0.433x0.417
58/ 57 56 57 ADD C16/20 0.22 1000 417 0.0
0.433x0.417
59/ 57 57 58 ADD C16/20 0.22 1000 417 0.0
0.417x0.4
59/ 58 57 58 ADD C16/20 0.22 1000 400 0.0
0.417x0.4
60/ 42 42 59 ADD C16/20 0.22 1000 450 0.0
0.45x0.433
60/ 59 42 59 ADD C16/20 0.22 1000 433 0.0
0.45x0.433
61/ 59 59 60 ADD C16/20 0.22 1000 433 0.0
0.433x0.417
61/ 60 59 60 ADD C16/20 0.22 1000 417 0.0
0.433x0.417
62/ 60 60 61 ADD C16/20 0.22 1000 417 0.0
0.417x0.4
62/ 61 60 61 ADD C16/20 0.22 1000 400 0.0
0.417x0.4
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_55 4255 KZ=18723.54 (kN/m)
ADD_Spring 56 56 59 KZ=13000.05 (kN/m)
ADD_Spring 57 57 60 KZ=13000.05 (kN/m)
ADD_Spring 58 58 61 KZ=6514.42 (kN/m)
ADD_Spring_43 43 54 KZ=15563.22 (kN/m) +
ADD_Spring 44 4453 KZ=6708.20 (kN/m) +
ADD_Spring_45 4552 KZ=9000.00 (kN/m) +
ADD_Spring 46 46 51 KZ=9000.00 (kN/m) +
ADD_Spring 47 47 50 KZ=9000.00 (kN/m) +
ADD_Spring 48 48 49 UX KZ=4500.00 (kN/m) +
ADD_Spring_1+ 1 KX=8340.40 (kN/m) +

ADD_Spring 41- 41 KX=8340.40 (kN/m) -
ADD_Spring 2+ 2 KX=10670.00 (kN/m) +
ADD_Spring_40- 40 KX=10670.00 (kN/m) -
ADD_Spring 3+ 3 KX=10670.00 (kN/m) +
ADD_Spring_39- 39 KX=10670.00 (kN/m) -
ADD_Spring 4+ 4 KX=10660.00 (kN/m) +
ADD_Spring_38- 38 KX=10660.00 (kN/m) -
ADD_Spring 5+ 5 KX=10670.00 (kN/m) +
ADD_Spring_37- 37 KX=10670.00 (kN/m) -
ADD_Spring 6+ 6 KX=10670.00 (kN/m) +
ADD_Spring_36- 36 KX=10670.00 (kN/m) -
ADD_Spring 7+ 7 KX=9580.00 (kN/m) +
ADD_Spring_35- 35 KX=9580.00 (kN/m) -
ADD_Spring 8+ 8 KX=8500.00 (kN/m) +
ADD_Spring_34- 34 KX=8500.00 (kN/m) -
ADD_Spring 9+ 9 KX=8500.00 (kN/m) +
ADD_Spring_33- 33 KX=8500.00 (kN/m) -
ADD_Spring 10+ 10 KX=8500.00 (kN/m) +
ADD_Spring_32- 32 KX=8500.00 (kN/m) -
ADD_Spring 11+ 11 KX=7855.55 (kN/m) +
ADD_Spring_31- 31 KX=7855.55 (kN/m) -
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View - Cases: 1 (LM1(TS) + UDL Pos1)
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View - Cases: 3 (LM1(TS) + UDL Pos3)

File:
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Author: RS File: ServiceMax ULS.rtd
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Author: RS File: ServiceMax ULS.rtd
Address: Project: 15403-0C3-9.5m x 5.4m
View - Cases: 7 (LM3-SV Pos1)
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Author: RS File: ServiceMax ULS.rtd
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View - Cases: 11 (SW)
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Author: RS File: ServiceMax ULS.rtd
Address: Project: 15403-0C3-9.5m x 5.4m
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Autodesk Robot Structural Analysis Professional 2011

Author: Ing Rastislav Schreiber

Address:

Service Max - SLS - Load Case Values
- Cases: 1to11 14to16 18to24

File: ServiceMin_SLS.rtd
Project: Template

Case Case name Nature Load type List Load values
1 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Posl1
1 LMI(TS) + live uniform load 21to23 PZ=-29.83(kN/m) projected
UDL Pos1
1 LMI(TS) + live trapezoidal load (2p) 24 PZ2=-29.83(kN/m) PZ1=-29.83(kN/m)
UDL Posl1 X2=0.41(m) X1=0.0(m) global projected
absolute
1 LMI(TS) + live uniform load 18t020 PZ=-29.83(kN/m) projected
UDL Pos1
1 LMI(TS) + live trapezoidal load (2p) 17 PZ2=-29.83(kN/m) PZ1=-29.83(kN/m)
UDL Posl1 X2=0.53(m) X1=0.13(m) global projected
absolute
2 LMI(TS) + live uniform load 16to18 PZ=-29.83(kN/m) projected
UDL Pos2
2 LMI(TS) + live trapezoidal load (2p) 19 PZ2=-29.83(kN/m) PZ1=-29.83(kN/m)
UDL Pos2 X2=0.53(m) X1=0.0(m) global projected
absolute
2 LMI(TS) + live uniform load 11tol5 PZ=-29.83(kN/m) projected
UDL Pos2
2 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Pos2
3 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Pos3
3 LMI(TS) + live uniform load 11tol18 PZ=-29.83(kN/m) projected
UDL Pos3
3 LMI(TS) + live trapezoidal load (2p) 19 PZ2=-29.83(kN/m) PZ1=-29.83(kN/m)
UDL Pos3 X2=0.48(m) X1=0.0(m) global projected
absolute
4 LM?2 Pos1 live uniform load 2122 PZ=-22.86(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 23 PZ2=-22.86(kN/m) PZ1=-22.86(kN/m)
X2=0.34(m) X1=0.0(m) global projected
absolute
4 LM?2 Pos1 live uniform load 19 20 PZ=-22.86(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 18 PZ2=-22.86(kN/m) PZ1=-22.86(kN/m)
X2=0.53(m) X1=0.19(m) global projected
absolute
5 LM2 Pos2 live uniform load 16 17 PZ=-22.86(kN/m) projected
5 LM2 Pos2 live trapezoidal load (2p) 18 PZ2=-22.86(kN/m) PZ1=-22.86(kN/m)
X2=0.46(m) X1=0.0(m) global projected
absolute
5 LM?2 Pos2 live uniform load 13tol5 PZ=-22.86(kN/m) projected
5 LM2 Pos2 live trapezoidal load (2p) 12 PZ2=-22.86(kN/m) PZ1=-22.86(kN/m)
X2=0.46(m) X1=0.45(m) global projected
absolute
6 LM2 Pos3 live uniform load 11tol6 PZ=-22.86(kN/m) projected
6 LM2 Pos3 live trapezoidal load (2p) 17 PZ2=-22.86(kN/m) PZ1=-22.86(kN/m)
X2=0.35(m) X1=0.0(m) global projected
absolute
7 LM3-SV Posl live uniform load 13t020 PZ=-19.47(kN/m) projected
7 LM3-SV Posl live trapezoidal load (2p) 12 PZ2=-19.47(kN/m) PZ1=-19.47(kN/m)
X2=0.46(m) X1=0.26(m) global projected
absolute
7 LM3-SV Posl live uniform load 1112 PZ=-19.47(kN/m) projected
7 LM3-SV Posl live uniform load 21t030 PZ=-19.47(kN/m) projected
8 LM3-SV Pos2 live uniform load 16t022 PZ=-19.47(kN/m) projected
8 LM3-SV Pos2 live trapezoidal load (2p) 23 PZ2=-19.47(kN/m) PZ1=-19.47(kN/m)
X2=0.53(m) X1=0.0(m) global projected
absolute
8 LM3-SV Pos2 live uniform load 11tol5 PZ=-19.47(kN/m) projected
9 LM3-SV Pos3 live uniform load 14t030 PZ=-19.47(kN/m) projected
10 LMT live nodal force 21 FX=116.02(kN)
11 SW dead self-weight 1to62 PZ Negative Factor=1.00
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Author: Ing Rastislav Schreiber File: ServiceMin_SLS.rtd
Address: Project: Template

14 EL-V dead uniform load 57t062 PZ=-117.00(kN/m) projected

15 EL-H-L dead trapezoidal load (2p) 1 PX2=142.36(kN/m) PX1=153.00(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 2 PX2=131.73(kN/m) PX1=142.36(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 3 PX2=121.09(kN/m) PX1=131.73(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 4 PX2=110.45(kN/m) PX1=121.09(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 5 PX2=99.82(kN/m) PX1=110.45(kN/m)
X2=1.00 X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 6 PX2=89.18(kN/m) PX1=99.82(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 7 PX2=78.55(kN/m) PX1=89.18(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 8 PX2=67.91(kN/m) PX1=78.55(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 9 PX2=57.27(kN/m) PX1=67.91(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 10 PX2=46.64(kN/m) PX1=57.27(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 11 PX2=36.00(kN/m) PX1=46.64(kN/m) X2=1.00
X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 40 PX2=-153.00(kN/m) PX1=-142.36(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 39 PX2=-142.36(kN/m) PX1=-131.73(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 38 PX2=-131.73(kN/m) PX1=-121.09(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 37 PX2=-121.09(kN/m) PX1=-110.45(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 36 PX2=-110.45(kN/m) PX1=-99.82(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 35 PX2=-99.82(kN/m) PX1=-89.18(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 33 PX2=-78.55(kN/m) PX1=-67.91(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 32 PX2=-67.91(kN/m) PX1=-57.27(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 31 PX2=-57.27(kN/m) PX1=-46.64(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 30 PX2=-46.64(kN/m) PX1=-36.00(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 34 PX2=-89.18(kN/m) PX1=-78.55(kN/m)
X2=1.00 X1=0.0 global projected relative

18 EL-V-DOC dead uniform load 11to30 PZ=-36.00(kN/m) projected

57t062
19 SURF dead uniform load 11to30 PZ=-4.40(kN/m) projected
57t062
20 SUR-L live uniform load ltol1 PX=20.00(kN/m) projected
21 SUR-R live uniform load 30to40 PX=-20.00(kN/m) projected

Service Min - SLS - Load Case Values
- Cases: 1to11 14to16 18to24

Case Case name Nature Load type List Load values

1 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Pos1

1 LMI(TS) + live uniform load 2122 PZ=-67.80(kN/m) projected
UDL Pos1

1 LMI(TS) + live trapezoidal load (2p) 23 PZ2=-67.80(kN/m) PZ1=-67.80(kN/m)
UDL Posl1 X2=0.29(m) X1=0.0(m) global projected

absolute

1 LMI(TS) + live uniform load 19 20 PZ=-67.80(kN/m) projected
UDL Pos1

1 LMI(TS) + live trapezoidal load (2p) 18 PZ2=-67.80(kN/m) PZ1=-67.80(kN/m)
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UDL Posl1 X2=0.53(m) X1=0.24(m) global projected
absolute
2 LMI(TS) + live uniform load 16 17 PZ=-67.80(kN/m) projected
UDL Pos2
2 LMI1(TS) + live trapezoidal load (2p) 18 PZ2=-67.80(kN/m) PZ1=-67.80(kN/m)
UDL Pos2 X2=0.41(m) X1=0.0(m) global projected
absolute
2 LMI(TS) + live uniform load 14 15 PZ=-67.80(kN/m) projected
UDL Pos2
2 LMI1(TS) + live trapezoidal load (2p) 13 PZ72=-67.80(kN/m) PZ1=-67.80(kN/m)
UDL Pos2 X2=0.46(m) X1=0.04(m) global projected
absolute
2 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Pos2
3 LMI(TS) + live trapezoidal load (2p) 17 PZ72=-67.80(kN/m) PZ1=-67.80(kN/m)
UDL Pos3 X2=0.25(m) X1=0.0(m) global projected
absolute
3 LMI(TS) + live uniform load 11tol6 PZ=-67.80(kN/m) projected
UDL Pos3
3 LMI(TS) + live uniform load 11to30 PZ=-8.10(kN/m) projected
UDL Pos3
4 LM?2 Pos1 live uniform load 21 PZ=-54.30(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 22 PZ72=-54.30(kN/m) PZ1=-54.30(kN/m)
X2=0.22(m) X1=0.0(m) global projected
absolute
4 LM?2 Pos1 live uniform load 20 PZ=-54.30(kN/m) projected
4 LM2 Posl live trapezoidal load (2p) 19 PZ2=-54.30(kN/m) PZ1=-54.30(kN/m)
X2=0.53(m) X1=0.31(m) global projected
absolute
5 LM2 Pos2 live uniform load 16 PZ=-54.30(kN/m) projected
5 LM2 Pos2 live trapezoidal load (2p) 17 PZ2=-54.30(kN/m) PZ1=-54.30(kN/m)
X2=0.34(m) X1=0.0(m) global projected
absolute
5 LM?2 Pos2 live uniform load 15 PZ=-54.30(kN/m) projected
5 LM2 Pos2 live trapezoidal load (2p) 14 PZ72=-54.30(kN/m) PZ1=-54.30(kN/m)
X2=0.53(m) X1=0.19(m) global projected
absolute
6 LM2 Pos3 live uniform load 11tol14 PZ=-54.30(kN/m) projected
6 LM2 Pos3 live trapezoidal load (2p) 15 PZ2=-54.30(kN/m) PZ1=-54.30(kN/m)
X2=0.12(m) X1=0.0(m) global projected
absolute
7 LM3-SV Posl live uniform load 15t020 PZ=-29.56(kN/m) projected
7 LM3-SV Posl live trapezoidal load (2p) 14 PZ2=-29.56(kN/m) PZ1=-29.56(kN/m)
X2=0.53(m) X1=0.0(m) global projected
absolute
7 LM3-SV Posl live uniform load 12 132829 | PZ=-29.56(kN/m) projected
7 LM3-SV Posl live uniform load 21t026 PZ=-29.56(kN/m) projected
7 LM3-SV Posl live trapezoidal load (2p) 27 PZ2=-29.56(kN/m) PZ1=-29.56(kN/m)
X2=0.53(m) X1=0.0(m) global projected
absolute
8 LM3-SV Pos2 live uniform load 16t021 PZ=-29.56(kN/m) projected
8 LM3-SV Pos2 live trapezoidal load (2p) 22 PZ2=-29.56(kN/m) PZ1=-29.56(kN/m)
X2=0.41(m) X1=0.0(m) global projected
absolute
8 LM3-SV Pos2 live uniform load 11tol5 PZ=-29.56(kN/m) projected
9 LM3-SV Pos3 live uniform load 14t026 PZ=-29.56(kN/m) projected
9 LM3-SV Pos3 live trapezoidal load (2p) 27 PZ2=-29.56(kN/m) PZ1=-29.56(kN/m)
X2=0.53(m) X1=0.0(m) global projected
absolute
10 LMT live nodal force 21 FX=116.02(kN)
11 SW dead self-weight 1to62 PZ Negative Factor=1.00
14 EL-V dead uniform load 57t062 PZ=-117.00(kN/m) projected
15 EL-H-L dead trapezoidal load (2p) 1 PX2=116.36(kN/m) PX1=127.00(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 2 PX2=105.73(kN/m) PX1=116.36(kN/m)
X2=1.00 X1=0.0 global projected relative
15 EL-H-L dead trapezoidal load (2p) 3 PX2=95.09(kN/m) PX1=105.73(kN/m)
X2=1.00 X1=0.0 global projected relative
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15 EL-H-L dead trapezoidal load (2p) 4 PX2=84.45(kN/m) PX1=95.09(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 5 PX2=73.82(kN/m) PX1=84.45(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 6 PX2=63.18(kN/m) PX1=73.82(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 7 PX2=52.55(kN/m) PX1=63.18(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 8 PX2=41.91(kN/m) PX1=52.55(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 9 PX2=31.27(kN/m) PX1=41.91(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 10 PX2=20.64(kN/m) PX1=31.27(kN/m) X2=1.00
X1=0.0 global projected relative

15 EL-H-L dead trapezoidal load (2p) 11 PX2=10.00(kN/m) PX1=20.64(kN/m) X2=1.00
X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 40 PX2=-127.00(kN/m) PX1=-116.36(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 39 PX2=-116.36(kN/m) PX1=-105.73(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 38 PX2=-105.73(kN/m) PX1=-95.09(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 37 PX2=-95.09(kN/m) PX1=-84.45(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 36 PX2=-84.45(kN/m) PX1=-73.82(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 35 PX2=-73.82(kN/m) PX1=-63.18(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 33 PX2=-52.55(kN/m) PX1=-41.91(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 32 PX2=-41.91(kN/m) PX1=-31.27(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 31 PX2=-31.27(kN/m) PX1=-20.64(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 30 PX2=-20.64(kN/m) PX1=-10.00(kN/m)
X2=1.00 X1=0.0 global projected relative

16 EL-H-R dead trapezoidal load (2p) 34 PX2=-63.18(kN/m) PX1=-52.55(kN/m)
X2=1.00 X1=0.0 global projected relative

18 EL-V-DOC dead uniform load 11t030 PZ=-10.00(kN/m) projected

57t062
19 SURF dead uniform load 11to30 PZ=-4.40(kN/m) projected
571062
20 SUR-L live uniform load ltol1 PX=20.00(kN/m) projected
21 SUR-R live uniform load 30to40 PX=-20.00(kN/m) projected




MOSTY

Kapitola 4

Kombinacie zat’'azovacich stavov




Autodesk Robot Structural Analysis Professional 2011

Author: RS
Address:

Service Min - Load Combination SLS

File: ServiceMax_ULS.rtd
Project: 15403-OC3-9.5m x 5.4m

Combinations Name Definition
25 LMI1.1-VH-SLS (11+14+18+1)*1.00+(15+16+20+21)*0.60+19*1.40
26 LM1.2-VH-SLS (11+14+18+2)*1.00+(15+16+20+21)*0.60+19*1.40
27 LM1.3-VH-SLS (11+14+18+3)*1.00+(15+16+20+21)*0.60+19*1.40
28 LM2.1-VH-SLS (11+14+18+4)*1.00+(15+16+20+21)*0.60+19*1.40
29 LM2.2-VH-SLS (11+14+18+5)*1.00+(15+16+20+21)*0.60+19*1.40
30 LM2.3-VH-SLS (11+14+18+6)*1.00+(15+16+20+21)*0.60+19*1.40
31 LM3.1-VH-SLS (11+14+18+7)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
32 LM3.2-VH-SLS (11+14+18+8)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
33 LM3.3-VH-SLS (11+14+18+9)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
34 LM3&1.1-VH-SLS (11+14+18+22)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+4*0.30
35 LM3&1.2-VH-SLS (11+14+18+23)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+5*0.30
36 LM3&1.3-VH-SLS (11+14+18+24)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+6*0.30
37 LMT.1-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+1*0.75
38 LMT.2-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+2*0.75
39 LMT.3-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+3*0.75
40 LMI1.1-Vh-SLS (11+14+18+1)*1.00+(15+16)*0.20+19*1.40
41 LM1.2-Vh-SLS (11+14+18+2)*1.00+(15+16)*0.20+19*1.40
42 LM1.3-Vh-SLS (11+14+18+3)*1.00+(15+16)*0.20+19*1.40
43 LM3.1-Vh-SLS (11+14+18+7)*1.00+(15+16)*0.20+19*1.40
44 LM3.2-Vh-SLS (11+14+18+8)*1.00+(15+16)*0.20+19*1.40
45 LM3.3-Vh-SLS (11+14+18+9)*1.00+(15+16)*0.20+19*1.40
46 LM2.1-Vh-SLS (11+14+18+4)*1.00+(15+16)*0.20+19*1.40
47 LM2.2-Vh-SLS (11+14+18+5)*1.00+(15+16)*0.20+19*1.40
48 LM2.3-Vh-SLS (11+14+18+6)*1.00+(15+16)*0.20+19*1.40
49 LM3&1.1-Vh-SLS (11+14+18+22)*1.00+(15+16)*0.20+19*1.40+4*0.30
50 LM3&1.2-Vh-SLS (11+14+18+23)*1.00+(15+16)*0.20+19*1.40+5*0.30
51 LM3&1.3-Vh-SLS (11+14+18+24)*1.00+(15+16)*0.20+19*1.40+6*0.30
52 vH-SLS (11+14+18)*1.00+(15+16+20+21)*0.60+19*0.80
53 LMI1.1-T-vH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80
54 LM1.2-T-vH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80
55 LM1.3-T-vH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80

Service Min - Load Combination SLS - QUASI PERMANENT - CRACK WIDTH CHECK

Combinations Name Definition
25 VH-SLS-CW (11+14+18)*1.00+(15+16)*0.60+19*1.40
26 Vh-SLS-CW (11+14+18)*1.00+(15+16)*0.20+19*1.40
27 vH-SLS-CW (11+14+18)*1.00+(15+16)*0.60+19*0.80

Service Max - Load

Combination SLS

Combinations Name Definition
25 LMI1.1-VH-SLS (11+14+18+1)*1.00+(15+16+20+21)*0.60+19*1.40
26 LM1.2-VH-SLS (11+14+18+2)*1.00+(15+16+20+21)*0.60+19*1.40
27 LM1.3-VH-SLS (11+14+18+3)*1.00+(15+16+20+21)*0.60+19*1.40
28 LM2.1-VH-SLS (11+14+18+4)*1.00+(15+16+20+21)*0.60+19*1.40
29 LM2.2-VH-SLS (11+14+18+5)*1.00+(15+16+20+21)*0.60+19*1.40
30 LM2.3-VH-SLS (11+14+18+6)*1.00+(15+16+20+21)*0.60+19*1.40
31 LM3.1-VH-SLS (11+14+18+7)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
32 LM3.2-VH-SLS (11+14+18+8)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
33 LM3.3-VH-SLS (11+14+18+9)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90
34 LM3&1.1-VH-SLS (11+14+18+22)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+4*0.30
35 LM3&1.2-VH-SLS (11+14+18+23)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+5*0.30
36 LM3&1.3-VH-SLS (11+14+18+24)*1.00+(15+16)*0.60+19*1.40+(20+21)*0.90+6*0.30
37 LMT.1-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+1*0.75
38 LMT.2-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+2*0.75
39 LMT.3-VH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*1.40+3*0.75
40 LM1.1-Vh-SLS (11+14+18+1)*1.00+(15+16)*0.20+19*1.40




Autodesk Robot Structural Analysis Professional 2011

Author: RS File: ServiceMax_ULS.rtd

Address: Project: 15403-OC3-9.5m x 5.4m

41 LM1.2-Vh-SLS (11+14+18+2)*1.00+(15+16)*0.20+19%1.40
42 LM1.3-Vh-SLS (11+14+18+3)*1.00+(15+16)*0.20+19%1.40
43 LM3.1-Vh-SLS (11+14+18+7)%*1.00+(15+16)*0.20+19%1.40
44 LM3.2-Vh-SLS (11+14+18+8)*1.00+(15+16)*0.20+19*1.40
45 LM3.3-Vh-SLS (11+14+18+9)*1.00+(15+16)*0.20+19*1.40
46 LM?2.1-Vh-SLS (11+14+18+4)*1.00+(15+16)*0.20+19%*1.40
47 LM?2.2-Vh-SLS (11+14+18+5)*1.00+(15+16)*0.20+19%*1.40
48 LM2.3-Vh-SLS (11+14+18+6)*1.00+(15+16)*0.20+19*1.40
49 LM3&1.1-Vh-SLS (114+14+18+22)*1.00+(15+16)*0.20+19*1.40+4*0.30
50 LM3&1.2-Vh-SLS (11+14+18+23)*1.00+(15+16)*0.20+19*1.40+5*0.30
51 ILM3&1.3-Vh-SLS (11+14+18+24)*1.00+(15+16)*0.20+19*1.40+6*0.30
52 vH-SLS (11+14+18)*1.00+(15+16+20+21)*0.60+19*0.80
53 LMI1.1-T-vH-SLS (114+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80
54 LM1.2-T-vH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80
55 LM1.3-T-vH-SLS (11+14+18+10)*1.00+(15+20)*0.33+16*0.60+19*0.80

Service Max - Load Combination SLS -

QUASI PERMANENT - CRACK WIDTH CHECK

Combinations Name Definition
25 VH-SLS-CW (11+14+18)*1.00+(15+16)*0.60+19*1.40
26 Vh-SLS-CW (11+14+18)*1.00+(15+16)*0.20+19*1.40
27 vH-SLS-CW (11+14+18)*1.00+(15+16)*0.60+19*0.80

Service Max - Load Combination ULS

- Cases: 25t055

Combinations Name Definition
25 LMI1.1-VH-ULS (11+14+18+1)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
26 LM1.2-VH-ULS (11+14+18+2)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
27 LM1.3-VH-ULS (11+14+18+3)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
28 LM2.1-VH-ULS (11+14+18+4)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
29 LM2.2-VH-ULS (11+14+18+5)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
30 LM2.3-VH-ULS (11+14+18+6)*1.35+(15+16)*0.97+19*1.68+(20+21)*0.90
31 LM3.1-VH-ULS (11+14+18+20+21+7)*1.35+(15+16)*0.97+19*1.68
32 LM3.2-VH-ULS (11+14+18+20+21+8)*1.35+(15+16)*0.97+19%1.68
33 LM3.3-VH-ULS (11+14+18+20+21+9)*1.35+(15+16)*0.97+19%1.68
34 LM3&1.1-VH-ULS (11+14+18+20+21422)*1.35+(15+16)*0.97+19*1.68+4*0.41
35 LM3&1.2-VH-ULS (11+14+18+20+21423)*1.35+(15+16)*0.97+19*1.68+5*0.41
36 LM3&1.3-VH-ULS (11+14+18+20+21+24)*1.35+(15+16)*0.97+19*1.68+6*0.41
37 LMT.1-VH-ULS (11+14+18+10)*1.35+15*0.53+16*0.97+19*1.68+20*0.90+1*1.01
38 LMT.2-VH-ULS (11+14+18+10)*1.35+15*0.53+16*0.97+19*1.68+20*0.50+2*1.01
39 LMT.3-VH-ULS (11+14+18+10)*1.35+15*0.53+16*0.97+19*1.68+20*0.50+3*1.01
40 LM1.1-Vh-ULS (11+14+18+1)*1.35+(15+16)*0.24+19*1.68
41 LM1.2-Vh-ULS (11+14+18+2)*1.35+(15+16)*0.24+19*1.68
42 LM1.3-Vh-ULS (11+14+18+3)*1.35+(15+16)*0.24+19*1.68
43 LM3.1-Vh-ULS (11+14+18+7)*1.35+(15+16)*0.24+19*1.68
44 LM3.2-Vh-ULS (11+14+18+8)*1.35+(15+16)*0.24+19*1.68
45 LM3.3-Vh-ULS (11+14+18+9)*1.35+(15+16)*0.24+19*1.68
46 LM2.1-Vh-ULS (11+14+18+4)*1.35+(15+16)*0.24+19*1.68
47 LM2.2-Vh-ULS (11+14+18+5)*1.35+(15+16)*0.24+19*1.68
48 LM2.3-Vh-ULS (11+14+18+6)*1.35+(15+16)*0.24+19*1.68
49 LM3&1.1-Vh-ULS (11+14+18+22)*1.35+(15+16)*0.24+19*1.68+4*0.41
50 LM3&1.2-Vh-ULS (11+14+18+23)*1.35+(15+16)*0.24+19*1.68+5%0.41
51 LM3&1.3-Vh-ULS (11+14+18+24)*1.35+(15+16)*0.24+19*1.68+6*0.41
52 vH-ULS 11*0.95+(14+18)*1.00+(15+16)*0.97+19*0.76+(20+21)*0.90
53 LMI1.1-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.53+16*0.97+19*0.76+20*0.50+10*1.35
54 LM1.2-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.53+16*0.97+19*0.76+20*0.50+10*1.35
55 LM1.3-T-vH-ULS 11*0.95+(14+18)*1.00+15*0.53+16*0.97+19*0.76+20*0.50+10*1.35




ABMz

MOSTY

Kapitola 5

Obalky vnutornych sil




Obdlka ohybovych momentov (MSU)

Section MY [kNm] Load Case-Phase Face

1 88.79 LM1.1-VH-ULS-Service Min Internal

1 -73.97 LM1.1-T-vH-ULS-Service Min  External
4 152.17 LM3.1-VH-ULS-Service Min Internal
4 39.58 LM3&1.3-Vh-ULS-Service Min  Internal
14 150.06 LM1.2-Vh-ULS-Service Min Internal
14 -351.05 vH-ULS-Service Min External
15 280.55 LM1.2-Vh-ULS-Service Min Internal
15 -305.53 vH-ULS-Service Min External
16 371.77 LM1.2-Vh-ULS-Service Min Internal
16 -266.79 vH-ULS-Service Min External
21 598.7 LM1.1-Vh-ULS-Service Min Internal
21 -179.5 vH-ULS-Service Min External
31 -120.82 LM3&1.3-Vh-ULS-Service Min  External
31 -455.25 LMT.1-VH-ULS-Service Min External
32 -72.89 LM3&1.3-Vh-ULS-Service Min  External
32 -314.31 LM1.1-VH-ULS-Service Min External
50 40.93 LM1.3-VH-ULS-Service Min Internal
50 9.16 LM3&1.1-Vh-ULS-Service Min  Internal
57 49.06 LM1.3-Vh-ULS-Service Min Internal
57 -27.12 vH-ULS-Service Min External

Section MY [kNm] Load Case-Phase Face

1 106.71 LM3.1-VH-ULS-Service Max Internal
1 -46.12 vH-ULS-Service Max External
4 184.59 LM3.1-VH-ULS-Service Max Internal
4 69.58 LM1.1-T-vH-ULS-Service Max Internal
14 97.35 LM1.2-Vh-ULS-Service Max Internal
14 -385.2 vH-ULS-Service Max External
15 262.28 LM1.2-Vh-ULS-Service Max Internal
15 -290.02 vH-ULS-Service Max External
16 392.53 LM1.2-Vh-ULS-Service Max Internal
16 -209 vH-ULS-Service Max External
21 665.58 LM1.1-Vh-ULS-Service Max Internal
21 -26.48 vH-ULS-Service Max External
31 -229.54 LM3&1.3-Vh-ULS-Service Max  External
31 -569.58 LMT.1-VH-ULS-Service Max  External
32 -138.16 LM3&1.3-Vh-ULS-Service Max  External
32 -391.45 LMT.1-VH-ULS-Service Max  External
50 46.44 LM1.2-VH-ULS-Service Max Internal
50 12.93 LM1.1-T-vH-ULS-Service Max  Internal
57 56.79 LM1.2-Vh-ULS-Service Max Internal
57 -12.78 vH-ULS-Service Max External




ABMz

Obdlka ohybovych momentov od kvazistalej kombindcie (MSP)

Section MY [kNm] Load Case-Phase Face

1 28.04 VH-SLS-CW-Service Min  Internal

1 -22.12 vH-SLS-CW-Service Min  External
4 63.71 VH-SLS-CW-Service Min  Internal
4 29.54 Vh-SLS-CW-Service Min  Internal
14 4.73 Vh-SLS-CW-Service Min  Internal
14 -111.33 vH-SLS-CW-Service Min  External
15 48.95 Vh-SLS-CW-Service Min  Internal
15 -64.42 vH-SLS-CW-Service Min  External
16 85.45 Vh-SLS-CW-Service Min  Internal
16 -24.49 vH-SLS-CW-Service Min  External
21 154.35 Vh-SLS-CW-Service Min  Internal
21 65.46 vH-SLS-CW-Service Min  Internal
31 -89.03 Vh-SLS-CW-Service Min  External
31 -170.41 VH-SLS-CW-Service Min  External
32 -53.82 Vh-SLS-CW-Service Min  External
32 -121.57 VH-SLS-CW-Service Min  External
50 18.64 VH-SLS-CW-Service Min  Internal
50 6.68 Vh-SLS-CW-Service Min  Internal
57 8.35 Vh-SLS-CW-Service Min  Internal
57 -1.35 vH-SLS-CW-Service Min  External

Section MY [kNm] Load Case-Phase Face

1 46.58 VH-SLS-CW-Service Max Internal
1 -12.84 Vh-SLS-CW-Service Max  External
4 89.46 VH-SLS-CW-Service Max Internal
4 55.51 Vh-SLS-CW-Service Max Internal
14 15.75 Vh-SLS-CW-Service Max  Internal
14 -135.36 VH-SLS-CW-Service Max External
15 102.24 Vh-SLS-CW-Service Max  Internal
15 -36.17 vH-SLS-CW-Service Max  External
16 173.63 Vh-SLS-CW-Service Max  Internal
16 46.03 vH-SLS-CW-Service Max Internal
21 308.41 Vh-SLS-CW-Service Max  Internal
21 231.22 vH-SLS-CW-Service Max  Internal
31 -169.27 Vh-SLS-CW-Service Max  External
31 -279.73 VH-SLS-CW-Service Max External
32 -101.99 Vh-SLS-CW-Service Max  External
32 -194.5 VH-SLS-CW-Service Max External
50 25.55 VH-SLS-CW-Service Max Internal
50 9.81 Vh-SLS-CW-Service Max Internal
57 22.82 Vh-SLS-CW-Service Max  Internal
57 6.45 vH-SLS-CW-Service Max Internal




Obdlka Smykovych sil (MSU)

Section FZ[kNm] Load Case-Phase Face
1 225.11 LM3&1.3-VH-ULS-Service Min  Internal
1 52.39 LM3&1.3-Vh-ULS-Service Min  Internal
2 147.67 LM3&1.3-VH-ULS-Service Min  Internal
2 34.04 LM3&1.3-Vh-ULS-Service Min  Internal
4 18.57 LM1.1-T-vH-ULS-Service Min  Internal
4 -68.74 LM3.1-VH-ULS-Service Min External
21 0 LM3&1.1-VH-ULS-Service Min  Internal
21 -98.58 LMT.1-VH-ULS-Service Min External
31 339.17 LMT.1-VH-ULS-Service Min Internal
31 124.57 LM3&1.3-Vh-ULS-Service Min  Internal
32 299.12 LMT.1-VH-ULS-Service Min Internal
32 110.83 LM3&1.3-Vh-ULS-Service Min  Internal
33 261.19 LM1.1-VH-ULS-Service Min Internal
33 93.32 LM3&1.3-Vh-ULS-Service Min  Internal
49 92.21 LM1.3-VH-ULS-Service Min Internal
49 44.99 LM3&1.1-Vh-ULS-Service Min  Internal
50 152.01 LM1.3-VH-ULS-Service Min Internal
50 76.59 LM3&1.1-Vh-ULS-Service Min  Internal
57 76.75 vH-ULS-Service Min Internal
57 -144.89 LM1.3-Vh-ULS-Service Min External
58 60.24 vH-ULS-Service Min Internal
58 -96.99 LM1.3-Vh-ULS-Service Min External
Section FZ[kNm] Load Case-Phase Face

1 257.97 LM3&1.3-VH-ULS-Service Max Internal
1 77-19 LM3&1.3-Vh-ULS-Service Max  Internal
2 167.07 LM3&1.3-VH-ULS-Service Max  Internal
2 49.11 LM1.1-T-vH-ULS-Service Max  Internal
4 7.82 LM1.1-T-vH-ULS-Service Max  Internal
4 -82.25 LM3.1-VH-ULS-Service Max External
21 1.58 LM3.3-VH-ULS-Service Max Internal
21 -103.46 LMT.2-VH-ULS-Service Max  External
31 429.5 LMT.1-VH-ULS-Service Max Internal
31 238.46 LM3&1.3-Vh-ULS-Service Max  Internal
32 378.17 LMT.1-VH-ULS-Service Max Internal
32 211.73 LM3&1.3-Vh-ULS-Service Max  Internal
33 322.57 LMT.1-VH-ULS-Service Max Internal
33 178.13 LM3&1.3-Vh-ULS-Service Max  Internal
49 104.41 LM1.2-VH-ULS-Service Max Internal
49 63.45 LM1.1-T-vH-ULS-Service Max  Internal
50 172.52 LM1.2-VH-ULS-Service Max Internal
50 103.56 LM1.1-T-vH-ULS-Service Max  Internal
57 43.39 vH-ULS-Service Max Internal
57 -167.77 LM1.2-Vh-ULS-Service Max External
58 40.77 vH-ULS-Service Max Internal
58 -112.97 LM1.2-Vh-ULS-Service Max External




Projekt: 15403-0C3-9.5m X 5.4m Job No. 15403
ABME Objekt: 0C3-9.5mx5.4m
Obsah: Bending Moment Design EN1992-1-1-04
,Datum: 15/4/2015
h b c1 c2 n1 fi.1 As1 n2 fi.2 As2 fi.st
Bar [ (mm) [(mm)|(mm)]| (mm) [(pcs/m)|(mm)|(mm?m)|(pcs/m)|(mm)|(mm?m)| (mm) | n
1] 400[1000 50 50 10 16 2011 10 16 2011 12116
1] 400[1000 50 50 10 16 2011 10 16 2011 12
2| 400]1000 50 50 10 16 2011 10 16 2011 12
4|1 400(1000 50 50 10 16 2011 10 16 2011 12
14| 4501000 50 50 10 25| 4909 5 25 2454 12
15| 450]1000 50 50 10 25| 4909 10 25| 4909 12
16| 4501000 50 50 10 16 2011 10 25| 4909 12
21| 4501000 50 50 10 25| 4909 10 16 2011 12
31| 400]1000 50 50 10 25| 4909 10 12 1131 12
32| 400(1000 50 50 10 25| 4909 10 12 1131 12
33| 400/(1000 50 50 10 25| 4909 10 12 1131 12
49| 4001000 50 50 10 16 2011 10 16 2011 12
50| 400]1000 50 50 10 16 2011 10 16 2011 12
57| 450][1000 50 50 10 16 2011 10 16 2011 12
57| 450][1000 50 50 10 16 2011 10 16 2011 12
58 433(1000 50 50 10 16 2011 10 16 2011 12
h -VyS ka prierezu
i==1.n b -S irka prierezu (1m)

c;-Nomindlne krytie t ahany povrch

b. c,-Nomindlne krytie tla¢ eny povrch
1
S. = -Priemer t ahanej vystuz e
M n; if n; >0 ¢l . vy
i i ¢ ,-Priemer tlad enej vystuz e
10000000 otherwise ¢ -Priemer pried nej vystuZ e
n, - Poc et pritov t' ahany povrch (na 1m)
ho=h - mn bo=b - mn Gue=C1 - m Gai= o mn n,- Poc et pritov tla¢ eny povrch (na 1m)
2 2 A,- Plocha t ahanej vystuZ e (na 1m)
A=A -mm Ao:=Ap-mm A, :=h-b bar. := EL . .
i WL A,- Plocha tla¢ enej vystuz e (na 1m)
Q=01 -mr  9o:=0, mn Qo= 0 ¢ - M e -Excentricita normalovej sily
d -U¢innd vys ka prierezu
0 0, z;-Rameno t ahanej vystuz e
dy =c; +— + 0y dy=cr +— + 0y d.:=h —d, z,-Rameno tla¢ enej vystuz e
i i 2 i i i 2 i 1 1 i

2 :=05-h ~d, 7 =-05-h +d

1



MEd MEk

Bar (kNm) [NEd (kN)| (kNm) NEk (kN) | ved (kN) Load Case
1 106.7 548 46.58 309.23 257.97|LM3.1-VH-ULS-Ser\
1 73.97 143.2 22.12 172.69 257.97|LM1.1-T-vH-ULS-Se
2|NS NS NS NS 167.07|NS

4 184.6 533.8 89.46 298.76 82.25|LM 3.1-VH-ULS-Ser\
14 385.2 346.4 135.36 219.09] 407.06 |vH-ULS-Service M a
15 305.5 251.8 64.42 119.67] 356.99|vH-ULS-Service M il
16 266.8 251.8 24.49 119.67 313.38 |[VH-ULS-Service M i
21 665.6 368.8]| 308.41 190.2 103.46 |[LM1.1-Vh-ULS-Serv
31 569.6 484.3 279.73 266.38 429.5|LMT.1-VH-ULS-Ser\
32 391.5 489.9 194.5 270.55 378.17|LMT.1-VH-ULS-Ser\
33 NS NS NS NS 322.57|NS
49|NS NS NS NS 104 .41|NS
50| 46.44 234.3 25.55 130.72 172.52(LM1.2-VH-ULS-Sery
57 56.79 4.36 22.82 1.4303 167.77|LM1.2-Vh-ULS-Serv
57 27.12 -2.83 1.35 -0.636 167.77|vH-ULS-Service M i
58 NS N S N S N S 112.97 NS |

Mpg,4-Ohybovy moment od zat’ az enia MSU
Ngq -Normalova sila od zat’ az enia MSU
Mg, -Ohybovy moment od zat’ aZ enia MSP
Ngx -Normalova sila od zat’ az enia MSP
Vystus : Ved - S mykova sila od zat' aZ enia MSU
Charakteristicka medza klzu f, := fyk MPa € .,2-Pomerné pretvorenie beténu
y. -Parcidlny faktor spol ahlivosti beténu
o, -Sucinitel dlhodobej pevnosti beténu v tlaku

fk n  -Sucinitel tlakovej pevnosti beténu

Navrhova pevnost' vystuZe f = ] .
Vs steel A -Sucinitel definujici efektivnu vys ku tlac enej zény betdnu

Ys_steel = 1.1¢

f,. -Navrhova pevnost beténu v tlaku
E, := 200GPz
€ —fyd
yd -~
E,

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

fowi= feom—
mm

Priemerna hodnota pevnosti beténu v tlaku po 28 dii och

N

Charakteristicka valcova pevnost’ beténu v tlaku fos= fox

mm



1

21| —
Suc initel’ veku beténu (1) :=e t Eqg3.1

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

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

fctm(fck!fcm) = fl «

N
if < 50—
2

mm mm

f
2.12-1In| 1 + 2. N otherwise
10 2

N
fom(Fores fom) = 3.795- ——
mm

N
fue (t.foms i) = [ fem (O — 8 if 3<t<28

mm

f otherwise

Charakteristicka pevnost’ betionu v tlaku v zavislosti od veku f, (28,f,,,f,) = 45.000- MPa

Cl3.1.2.9

fom (foto Fomo ©) = |0 = 1 if <28

2 .
o < — otherwise
3

Bcc( t) *. fctm( fck! fcm)

fctm_( ka! fcms 20) = 3659 - MPa



Modul pruz nosti beténu: Ecm(fcm) =22-1000-

Eem(fom) = 36688.629 MPa

3
g er o ft g fom (D)
Modul pruz nosti beténu v zavislosti od veku: Ecm_(t,fcm) = ; : Ecm(fcm) Eq3.5
cm

35 N
8Cul(fck’fcm) = 1000 i fac< 50_2

2.8+ 21-
100 .
otherwise

1000

N
el fu) = [.002 if £y < 50—

mm .
002+ otherwise
1000

€ cu2( fck) =

> 100
.0026+ otherwise
1000

N
ecafu) = [.00175 if £, < 50—

4
00175+ 0 otherwise
1000




N
ecus(fa) = [.0035 if fy < 50—
mm
4
fck
90—
N
2
mm
3 100
0026+ otherwise
1000

f,
Vypoc tové pevnost’ beténuv tlaku f_;:= o - < Eq3.15
e

Ol = 0.8 Yo = 1.

fctk_.OS(fck! fcm) =7 fctm(fck!fcm) Eq 3'16

f fex- £
Vypoc tova pevnost’ beténu v tlaku fctd(fck!fcm) = Ol - m
YC
Qe = 1



Kapitola 6

Posudenie prierezov namahanych tlakom za ohybu (MSU)




Projekt: 15403-0C3-9.5m X 5.4m Job No. 15403

D) pw
Objekt: 0(3-9.5mx5.4m
ABMGE z

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

 Datum: 15/4/2015

Eﬁ Reference:C:\Program Files\ABM ADD Automation Menu\Output\15403_0C3-9.5mx5.4m\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R

h:==h b:=b ¢ =, ¢ =c, i=1.n n -Poc et posudzovanych pratov
h -Vys$ ka prierezu

A=A A=A A. =h;-b <, .

st st 527 782 SR b -S irka prierezu (1bm)
,_ ,_ ,_ ¢, -Krytie vystuz e pri t ahanom vldkne

0,:=0, 0,=0, 05t =0t ! o 5 ]

¢, -Krytie vystuz e pri tla¢ enom vldkne
0, o Mg q-Névrhova hodnota momentu od zat' aZ enia
2.
d, =c, + + i N4 ‘ . - oy
1,7, 0 st; dzi = czi +— 40 st N4 -Navrhové hodnota normalovej sily od zat aZ enia
0, -Priemer t’ ahovej vystuz e
di==hj—-d .

2, = 0.5-hj — dzi 2y = -0.5-h; + d P, ¢ ,-Priemer tlakovej vystuz e

¢ o -Priemer priec nej vystuz e
h n,- Poc et pratov t' ahovej vystuz e na 1bm
I

eoi =max [; ; zommj n, - Poc et pritov tlakovej vystuZ e na 1bm

A,- Plocha t ahovej vystuz e na 1bm
. ) A, - Plocha tlakovej vystuZ e na 1bm
Med, = Mgq-kN-m Ngg o= Ngg-kN 2

e, -Minimdlna vystrednost’ tlakovej sily
NMWEdr = MEdi + |NEdi'eoi| d -U¢innd vys ka prierezu
z, -Rameno vnutornych sil

z,-Rameno vnutornych sil

f
k' _Charakteristicka valcova pevnost’ betdénu v tlaku

MATERIALOVE CHARAKTERISTIKY:

€
CU3.pomerné pretvorenie beténu v tlaku

BETON: fck = 45-MPa Yo sutiniter spol ahlivosti beténu

— (0
|£cu3(fck) =0.0035 CC .su¢initel dlhodobej spol ahlivosti beténu
n QA inital . . 7
< =15 Sucinitel tlakovej pevnosti betdnu

A s¢initel definujici efektivnu vy ku tlag enej
Occ = 0.85

zény betdnu
fcd = 25.5- MPa £ y

cd _Navrhova pevnost’ betdnu v tlaku

k(fck) = 1.8 if fy <50 n(fck) =11 if fg <50
mm mm
N N
fek = 50— fek = 50—
mm . mm ,
8- otherwise 1- otherwise
N
400- 200-
2 2
mm mm
rSTU - f
VYSTUZ: B500B YK _Charakteristicka pevnost’ vystuze v t' ahu
E
5 S -Modul pruZ nosti vystuz e

Ec =2Xx10"-MPz
Ys su¢initer spol ahlivosti vystuz e

f d = 434.8-MPa

y fyd s . .

YA -Névrhova pevnost’ vystuZ e vt ahu

€yq = 0.002174

€vd , . ,
Y =115 YA -Pomerné pretvorenie vystuz e v t'ahu
g =1



VYPOC ET VYSTREDNOSTI NAMAHANYCH PRIEREZOV:

£ — 8cu3(fck)
8cu3(fck) + €yd bal> 8cu3(fck) ~Eyd

Cpalt = 0617 Cpala = 2:639

NRdbal, = e Ebatr b1 di (o) fea + (Asy = Asy ) o

€ f
ébah - cu3( ck)

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

Ak je "Vel ka vystrednost’' ", o s1=fyd
Ak je "ERROR" o s1<fyd a tento vypoc et neplati

POSUDENIE: -
- _ "Velka vystrednost"
| NEdi| - Aszi'csz + As1i'fyd "Velka vystrednost"
€ fo) -d
cu3( ck) x(fck)'bi'n(fck)'fcd 2, "Velka vystrednost"
:=root ‘Ec.—o0O 2 o 2 " 2 vV "
9\,52”] |NEdi| _Aszi 'GSZ+AS1i fyd s~ Ys2° Vs Velka vystrednost
7L(fck) -bi 'n(fck) fed ]
6, = [0 if o, <o

fyd if Gszi > fyd

G otherwise

SZi

|NEdi| - Aszi'Gszi + As1i'1:yd
A (fck) “bin (fck) fed

OHYBOVY MOMENT NA MEDZI UNOSNOSTI:

Xj =

"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"
Vystrednost =
"Velka vystrednost"
"Velka vystrednost"
"Velka vystrednost"

"Velka vystrednost"

G - M Sy
s2 -Napatie v tla¢ enej vystuz i
X -Poloha neutralnej osi

N
Rdbal.Normalova sila na medzi ver kej a malej vystrednos

M
Rd.Moment na medzi tinosnosti

MRd, = M(fer) bixim(feie) g5+ (hi = A(fop) xi) + Asy Osa %y * A51i-fyd-z1i

Utilization :=

Bar|x (mm)|7Ts2 (Mpa) | Mgp(kN*m) | Mgp(kN*m) |Utilization Result
1 0.070 0.0 117.7 358.4 32.8% OK
1 0.050 0.0 76.8 296.8 25.9% OK
2 | 0.043 0.0 0.0 273.5 0.0% OK
4 | 0.069 0.0 195.3 356.4 54.8% OK
14 | 0.100 178.9 392.1 764.9 51.3% OK
15 | 0.089 115.4 310.6 750.9 41.4% OK
16 | 0.055 0.0 271.8 360.1 75.5% OK
21 0.101 216.543 673.0 7777 86.5% OK
31 0.113 278.465 579.3 677.9 85.4% OK
32 | 0.413 279.317 401.2 678.5 59.1% OK
33 | 0.094 193.141 0.0 620.3 0.0% OK
49 | 0.043 0.000 0.0 273.5 0.0% OK
50 | 0.054 0.000 51.1 311.3 16.4% OK
57 | 0.043 0.000 56.9 318.0 17.9% OK
57 | 0.043 0.000 27.2 317.7 8.6% OK
58 | 0.043 0.000 0.0 302.3 0.0% OK
[ Os; Mtgg Mgy j

bar x Result

1000000 1000 1000



REKAPITULACIA NAVRHU:

Tension steel /1m Compression steel /1m
Bar | n1 (pcs/im) | fia (mm) [Ast (mm?m)| n2 (pcssim) [ fi.2 (mm) [As2 (mm?m)
1 10 16 2010.62 10 16 2010.62
1 10 16 2010.62 10 16 2010.62
2 10 16 2010.62 10 16 2010.62
4 10 16 2010.62 10 16 2010.62
14 10 25 4908.74 5 25 2454.37
15 10 25 4908.74 10 25 4908.74
16 10 16 2010.62 10 25 4908.74
21 10 25 4908.74 10 16 2010.62
31 10 25 4908.74 10 12 1130.97
32 10 25 4908.74 10 12 1130.97
33 10 25 4908.74 10 12 1130.97
49 10 16 2010.62 10 16 2010.62
50 10 16 2010.62 10 16 2010.62
57 10 16 2010.62 10 16 2010.62
57 10 16 2010.62 10 16 2010.62
58 10 16 2010.62 10 16 2010.62
(bar nt, ¢, At nt, o, Atsz)




Kapitola 7

Posudenie prierezov na medzny stav Sirky trhlin (MSP)




Projekt: 15403-0C3-9.5m X 5.4m Job No. 15403

0 pw
Objekt: 0(C3-9.5mx5.4m
ABMGE =

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

,Datum: 15/4/2015

me Reference:C:\Program Files\ABM ADD Automation Menu\Output\15403_0C3-9.5mx5.4m\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R)
MATERIALOVE CHARAKTERISTIKY:

Vek beténu ¢ := 28 days Charakteristickd medza klzu vystuz e fyj = 500-MPa
Sucinitel dotvarovania @:= 1.5 E = 200 GP:
ES
o, =—F— (1 + D) Sa¢ initel normalovej sily k; =13
e 1
Ecm(fcm)"9
VYPOC ET S iRKY TRHLIN: Bar kt Doba trvaniazataZenia
1 04 long
Asi Ascomi 1 04 long
p; = Py = 2 0.4 long
by de, i bpde, 4 04 long
14 0.4 long
As_min-G, = K-k fct_eff At 15 04 long
N 16 04 long
Ed, 21 04 long
Oc. T o 31 04 long
1 32 04 long
33 04 long
hl(h) :=1if(h < 1000, h, 1000) 49 04 long
50 0.4 long
Oy = fyk 57 0.4 long
b e h 57 0.4 long
fct_eff V)= fctm_(fck’ fems t) "™ m 58 04 long

Charakteristicka pevnost’ beténu v t' ahu v ¢ ase ot off (O =3.795MPa

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

.65 otherwise

ko(t,i) =4 1 -
¢ kyh,

1
— ' (t)
hl(h) ct_eff
Poloha neutralnej osi prierezu bez trhlin Xuncracked

(him 2

by , bi'dei'(ae - 1)'<pi'dei + pzi'dzi)

bh.m+ bi-dei-(oce - 1).<pi + p2i>

Xancracked ; =



Moment zotrvac nosti prierezu bez trhlin 1|
1

h.m

2
b, h.m| — 1){[A, -(d 2ia 42
+ b, hm 5 Xuncrackedi + (ae - ) Si( e~ Xancracked i) + scomi(xuncrackedi_ 2i>

Ohybovy moment na medzi vzniku trhlin M,

L.
i

hem =X heracked i)

Mcri =fot et (D (

Poloha neutralnej osi prierezu s ohybovou trhlinou:

d2.
— 2 2 i
K, = —oce(pi + p2i> + |o -(pi + p2i> + 20| p+ pzi-g

1

x.. =K.dg
i LS
b x 3
— ' i 2 2
Ic_tlransformedi = 3 + O‘e'p2i'bi'dei'(xci - d2i> + OLe'pi'bi'dei'(dei - Xci>

Napatie v betdne pri t ahanom vlakne:

Mei = I\/Iapp1 + NEklkNel

Mei'xc. NEki

1

Sconcrete . = I

U ¢ transformed ; bi' hi-m

Napatie vo vystuz i pri t’ ahanom vlakne:

c =0 Oy - kN
steeli concrete ;e X, b -h-m
i 1 1
Efektivna t' ahana plocha beténu:
h.m (him - XCJ
A _efy, = mi T,E.S-(him— dei)f b= A
A
p = 1
_eff. —
P Ac_eff.

1
Suc initel’ sudrz nosti vystuz e Ky =8 7.2
Su¢ initel' rozdelenia pomerného pretvorenia Ky :=0.
K3 = 34
K4 = 425



Maximalna vzdialenost’ trhlin:

¢i ¢i
Sr_may, =i S;mm< 5| Coom. + — |. Ky Crom, + KKy Ky ,1.3(him— xc)
1 1 1 pp eff. 1
- 1

fct_eff (t)'(l + O Pp_eff )
Pp_eff Oy

Eq Eq

S

sm cm

Priemernd hodnota pomerného pretvorenia vystuz e

Priemernd hodnota pomerného pretvorenia beténu medzi trhlinami

Eq7.9

Osteel i

Sirka trhliny Wki = if|:Mei > Mcri’ Sr_maxi' (ei) 0] Eq7.8

Bar |[Mcr (kNm)| M Applied nor te | O steel | Crack Width
ar|Mcr (kNm)| M Applied | co l\:p:e T i

( MCI‘ Me Gconcrete Gsteel

W, 1000
1000 1000 1000000 1000000



Kapitola 8

Posudenie prierezov namahanych Smykom za ohybu (MSU)




Projekt: 15403-0C3-9.5m X 5.4m Job No. 15403

B ob)
jekt: 0C3-9.5mx5.4m
ABM:

Obsah:

Datum: RS 15/4/2015

me Reference:C:\Program Files\ABM ADD Automation Menu\Output\15403_0C3-9.5mx5.4m\Rev_0\MathCAD\MathCAD Design - Input.xmcd(R)

. fywk =
UZ ENIA:
jg‘wd :::
18
Cric=—"
2
k. =min| 1+ 00nm,2
! d.
l
NEdl_
chl_ =min ) ,0.2.4
As]
Pll_ b4
l l
2
2| Je
Viin = 0.035- (kl_) gy - MPa

Je
V=06 |1 - —=
250MPa

VRdcminl_ = (Vmini + 0.1566/71-) . bl . d}
VRdmaxl_ =05 bi- dl_. V- fog

100- p;.
1

0.33
St
——— | . MPa+0.15-0, | b-d
f i

Veade. = Crye - k.-
Rdcl. Rdc i [ MPa

1
S MYKOVA ODOLNOST PRIEREZU BEZ S MYKOVEJ VYSTUZ E:
VRdCi:: VRdcmin. lf VRdC. < VRdcmin

VRdmaxi lf VRdcl_ > VRdmaxi

VRde. Otherwise
1



PRVKY SO S MYKOVYM VYSTUZ ENIiM:

VPLYV NORMALOVEJ SILY

2.
O, =min| 1+ ,1.25
i Jed

PODMIENKA PRE Ved < VRd_max_22

VRd_max_ZZi = (chi -0.3125- v 'fcd . bi . dl

PODMIENKA PRE VRd_max_45 >Ved > VRd_max_22

VRd_max_45l. = acwi -045-v 'fcd ' bi. d}

VYPOC ET SKLONU TLAKOVEJ DIAGONALY 6

- Vedl.
6, =min| —, (0.5 asin| ———
i 4 VRd_max_45l.

T T
0.:=|22— ife <220—
i 180 T Oy 180

0, otherwise
1

KONTROLA TLAKOVEJ DIAGONALY

ocm,l_ V- fog bl.- 0.9dl. ocm,l_ V- fog - bl.- 0.9dl.
if > Ved.
l

0.000kN otherwise

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

s_links = 1000mm

Vedl. - s_links
Agy =
' 09-d.-f, - ;

. i tan(Gl.)

0 if VRdc > |Vedl.|

MINIMALNY STUPEN VYSTUZ ENIA (na 1000 x 1000mm)

Jex

0.08- -MPa - b.-s_links

Pa t
Sk
A = max(Asw_min lAAsw i)

prov. *
i

Asw_min ; Ca




MAXIMALNA VZDIALENOST STRMEN OV A SPON:

Pozdi # ny smer:

slmax, := min( 15-9., 300nm)

Priec ny smer:

s2maxl. =300mm:

PRIDAVNA HLAVNA VYSTUZ :

0, =min(0;,0;)

AFsdi. 0.5 Vedl. tan(Gi)
AFsdl_
AA ;=
s]l_ f}‘;d
0 if VRdc,> |Vedi|
Smykova | Navrhnuta |Vzdialenost’| Vzdialenost ; .
, . Potrebna N A Pridavna
odolnost Min plocha . plocha |strmeriovv| spénv , .
Prat| prvkovbez [Smyk.vystuze plocl‘la svm vk sSmyk. pozdiznom | prie¢nom hl’avn? Ko.ntrola’tlakovej
. L vystuze L vystuz diagonaly (kN)
Smyk. vystuze | (mm2/m2) vystuze smere smere
(kN) (i) || oo | ) || Gy || )
1 278 1073 0 1073 240 300.0 0 1364
1 228 1073 807 1073 240 300.0 734 1312
2 210 1073 0 1073 240 300.0 0 1294
4 276 1073 0 1073 240 300.0 0 1362
14 342 1073 1119 119 300 300.0 1159 1517
15 331 1073 982 1073 300 300.0 1016 1505
16 256 1073 851 1073 240 300.0 892 1523
21 345 1073 0 1073 240 300.0 0 1520
31 339 1073 1362 1362 180 300.0 1223 1337
32 340 1073 1200 1200 180 300.0 1076 1338
33 280 1073 1023 1073 180 300.0 918 1277
49 210 1073 0 1073 240 300.0 0 1294
50 239 1073 o 1073 240 300.0 0 1324
57 225 1073 0 1073 240 300.0 0 1491
57 224 1073 0 1073 240 300.0 0 1490
58 219 1073 0 1073 240 300.0 0 1424
o
o
o
o




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
Mild steel with fy = zool(CIRA Guide 1 Section 3.5).

2

mm

P
V) P (kN) Shear stress (kN)
568

268.6205

Axial Force at ULS Pu =P-kN Pu =568 kN

Shearing stress of the rupture at connection: V= V-kN

AAAS

Enhanced shear force Venhanced = Y+ -04P,
S Venhanced 2
Required links A= f— A =1457mm
y

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 formulg;

£o=500——, A Purs
YA v Bburs T
mm2 Ym fy
&£ =.7 Recommended coefficient Y =87 Partial safety factor for strength

P, =568 kN Axial Force at ULS

required stirrups toresist the bursting Ay . = 914 mnt



Kapitola 10

Napatie v zakladovej Spare (MSU)




Projekt 15403-0C3-9.5m x 5.4m |[Job No. 15403
AB“B Objekt _ |OC3-9.5mx5.4m
Predemet
Navrh RS | Dawm [15/4015
Bar Reaction (kN) Case L nl n2
49 35.67 IM1.2-VH-ULS-Service Max 1.7 10 20
50 70.72 IM1.2-VH-ULS-Service Max
51 70.1 IM1.2-VH-ULS-Service Max
52 69.45 IM1.2-VH-ULS-Service Max
53 5143 IM1.2-VH-ULS-Service Max
54 118.51 IM1.2-VH-ULS-Service Max
55 138.48 IM1.2-VH-ULS-Service Max
56 94.5 IM1.2-VH-ULS-Service Max
57 92.79 IM1.2-VH-ULS-Service Max
58 45.62 IM1.2-VH-ULS-Service Max
42 120.4 LM 1.2-VH-ULS-Service Max
43 103.92 IM1.2-VH-ULS-Service Max
44 45.19 LM 1.2-VH-ULS-Service Max
45 61.15 IM1.2-VH-ULS-Service Max
46 61.91 IM1.2-VH-ULS-Service Max
47 62.64 IM1.2-VH-ULS-Service Max
48 31.69 IM1.2-VH-ULS-Service Max
59 81.77 IM1.2-VH-ULS-Service Max
60 79.9 IM1.2-VH-ULS-Service Max
61 39.09 IM1.2-VH-ULS-Service Max
Sirka zakladu: L:=Lm
. L
Priemerna dlzka elementu Loyve = .
1

Suma reakcii pod lavou castou

Suma reakcii pod pravou castou

Funder_Lfooting =

Priemerne napatie v zakladovej spare P, 1. :=

Funder_Rfooting =
Funder_
L-
F
Pave_R =

L.

i=1

%)

2.

i=ny+1

Lfooting

m

under_Rfooting

m

()

Funder_Lfooting: 787.270- kN

Funder_Rfooting: 687.660- kN
kN

P,ye 1. = 463.100- _2
m

kN
Pave_R = 404.506" _2
m




234 SKN/m




MOSTY

Kapitola 11

Extrém deformacie od nahodilého zat'azenia (MSP)




Autodesk Robot Structural Analysis Professional 2011
Author: RS
Address:

Displacement

- Case: 1 (LM1(TS) + UDL Pos1)

Node/Case UZ (mm) Case name

21/ 1 -6.23 | LMI(TS) +
UDL Posl1

File: ServiceMax_ULS.rtd
Project: 15403-OC3-9.5m x 5.4m



